
$QDORJH RSWLVFKH 6LJQDO�EHUWUDJXQJ

YRP .DORULPHWHU ]XP $7/$6

/HYHO���7ULJJHUV\VWHP

'LH 'LSORPDUEHLW ZXUGH YRQ 8OOULFK 3IHLIIHU DXVJHI�KUW DP

,QVWLWXW I�U +RFKHQHUJLHSK\VLN

XQWHU GHU %HWUHXXQJ YRQ

+HUUQ 3URI� .� 0HLHU

$EVWUDFW

$Q DQDORJXH RSWLFDO WUDQVPLVVLRQ V\VWHP KDV EHHQ GHYHORSHG IRU WKH WUDQVIHU RI OLTXLG�DUJRQ�

FDORULPHWHU VLJQDOV WR WKH $7/$6�OHYHO���WULJJHU IURQW HQG� 7ZR GLIIHUHQW DSSURDFKHV KDYH EHHQ

LQYHVWLJDWHG� 7KH ILUVW V\VWHP LV EDVHG RQ DQ DQDORJXH PRGXODWHG /(' DQG WKH VHFRQG RQ DQ DQDORJXH

PRGXODWHG YHUWLFDO FDYLW\ VXUIDFH HPLWWLQJ ODVHU �9&6(/��

7KH OHYHO���WULJJHU UHTXLUHV WKH WUDQVPLVVLRQ RI D SDUWLFOH HQHUJ\ ZLWK D PD[LPXP RI ��� *H9 DQG D

G\QDPLF UDQJH RI � ELW� *RRG OLQHDULW\ DQG KLJK EDQGZLGWK VKRXOG PDNH LW SRVVLEOH WR WUDQVPLW WKH VLJQDO

VKDSH RYHU D ��P ORQJ ILEHU�

7KH /('�V\VWHP LV DEOH WR WUDQVPLW D G\QDPLF UDQJH RI PRUH WKDQ �� ELW� 7KLV YDOXH SURYLGHV

UHVHUYH IRU FRPSHQVDWLRQ RI LQWHQVLW\ ORVV� IRU H[DPSOH UDGLDWLRQ GDPDJH� 0HDVXUHPHQWV DW WKH /('�

V\VWHP VKRZ D OLQHDULW\ ZLWKLQ ��/6%�ELW DQG D EDQGZLGWK RI �� 0+]� 7HVW EHDP PHDVXUHPHQWV �ZLWK

��� *H9 HOHFWURQV� JLYH D FRPSDULVRQ WR D �� P ORQJ FDEOH WUDQVPLVVLRQ� 7KHVH UHVXOWV FRQILUP WKDW WKH

DQDORJXH RSWLFDO WUDQVPLVVLRQ ZLWK /('V IXOILOV DOO UHTXLUHPHQWV VSHFLILHG IRU WKH OHYHO���WULJJHU�

7KH 9&6(/�V\VWHP VKRZHG WKH SULQFLSDO SUREOHPV RI DQ DQDORJXH PRGXODWHG ODVHU� 7KH

WUDQVPLVVLRQ KDV D G\QDPLF UDQJH RI � ELW� EXW D QRQ�OLQHDU WUDQVPLVVLRQ FKDUDFWHULVWLF RYHU WKH HQHUJ\

UDQJH WKDW LV FDXVHG E\ PRGH KRSSLQJ� $GGLWLRQDO HIIHFWV REVHUYHG DUH� )RU H[DPSOH� IHHG EDFN RI ODVHU

OLJKW LQWR WKH ODVHU FDYLW\� LQFUHDVH RI QRLVH DW WKH ODVHU WKUHVKROG DQG JUHDW VHQVLWLYHO\ WR ILEHU

SRVLWLRQLQJ� 7KHVH HIIHFWV UHQGHU WKH LQYHVWLJDWHG 9&6(/ W\SH DV QRW VXLWDEOH IRU WKH $7/$6�OHYHO���

WULJJHU� 7KH GHYLFH LV GHYHORSHG IRU GLJLWDO GDWD WUDQVPLVVLRQ� 3HUKDSV ORZ WKUHVKROG GHYLFHV DUH PRUH

VXLWDEOH IRU DQ DQDORJXH DSSOLFDWLRQ�
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6WUXNWXUHQ P|JOLFK JHZRUGHQ� ([SHULPHQWH EHL LPPHU K|KHUHQ (QHUJLHQ ZHUGHQ DXIZHQGLJHU XQG

HUIRUGHUQ HLQ 0D[LPXP DQ ,QIRUPDWLRQ �EHU GLH DEODXIHQGHQ 5HDNWLRQHQ� 'DI�U ZHUGHQ

'HWHNWRUV\VWHPH YHUZHQGHW� GHUHQ .RPSRQHQWHQ JDQ] YHUVFKLHGHQH $XIJDEHQ EHLP 1DFKZHLV GHU

5HDNWLRQVSURGXNWH HUI�OOHQ� 'LH 'DWHQPHQJH� GLH GDEHL HQWVWHKW� LVW VR JUR�� GD� HV XQP|JOLFK LVW� DOOH

,QIRUPDWLRQHQ ]X VSHLFKHUQ� XP VLH I�U VSlWHUH $QDO\VHDUEHLWHQ EHUHLW]XVWHOOHQ� (V PX� HLQH

9RUDXVZDKO JHWURIIHQ ZHUGHQ� GDPLW QXU 6WUHXHUHLJQLVVH JHVSHLFKHUW ZHUGHQ� ZHOFKH YRQ ,QWHUHVVH VLQG�

'LHVH $XIJDEH �EHUQLPPW HLQ 7ULJJHUV\VWHP� GDV LQ DXIHLQDQGHUIROJHQGHQ 6WXIHQ HQWVFKHLGHW� ZHOFKH

'DWHQ QHXH (LQEOLFNH LQ GLH 6WUXNWXU GHU 0DWHULH OLHIHUQ N|QQHQ�
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)UHTXHQ] YRQ ��0+] ]XU .ROOLVLRQ JHEUDFKW� (LQ ZHVHQWOLFKHU 7HLO GHU 'DWHQ� GLH GDEHL LQ GHQ

'HWHNWRUNRPSRQHQWHQ DXIWUHWHQ� PX� GHP 7ULJJHUV\VWHP ]XJHI�KUW ZHUGHQ� =LHO GHU YRUOLHJHQGHQ

'LSORPDUEHLW ZDU HV� HLQH DQDORJ RSWLVFKH 'DWHQ�EHUWUDJXQJ I�U GHQ $7/$6�7ULJJHU ]X HQWZLFNHOQ XQG

VLH I�U GHQ (LQVDW] LP $7/$6�([SHULPHQW ]X WHVWHQ� 'D]X ZXUGHQ ]ZHL hEHUWUDJXQJVV\VWHPH

HQWZLFNHOW� 'DV HUVWH HU]HXJW /LFKW PLW /HXFKWGLRGHQ XQG GDV ]ZHLWH PLW REHUIOlFKHQHPLWWLHUHQGHQ

/DVHUGLRGHQ�
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7ULJJHUV\VWHP NXU] EHVFKULHEHQ XQG DQVFKOLH�HQG ZLUG DXI GLH 6LJQDO�EHUWUDJXQJ ]XP

$7/$6�/HYHO���7ULJJHU HLQJHJDQJHQ� %HL GHU 6LJQDO�EHUWUDJXQJ ZLUG EHVRQGHUV DXI GLH (LJHQVFKDIWHQ

GHV DQDORJHQ 6LJQDOV� GLH 9RU� XQG 1DFKWHLOH HLQHU RSWLVFKHQ hEHUWUDJXQJ XQG DXI GLH $QIRUGHUXQJHQ

HLQJHJDQJHQ� GHQHQ HLQH DQDORJ RSWLVFKH hEHUWUDJXQJ JHQ�JHQ PX�� .DSLWHO � EHVFKUHLEW *UXQGODJHQ

XQG )XQNWLRQVSULQ]LSLHQ RSWLVFKHU %DXHOHPHQWH� ZLH VLH I�U GHQ (LQVDW] LQ RSWLVFKHQ

hEHUWUDJXQJVV\VWHPHQ ZLFKWLJ VLQG� ,Q GHQ EHLGHQ +DXSWWHLOHQ .DSLWHO � XQG � ZHUGHQ

hEHUWUDJXQJVV\VWHPH PLW /('V XQG REHUIOlFKHQHPLWWLHUHQGHQ /DVHUGLRGHQ EHVFKULHEHQ XQG 0HVVXQJHQ

LKUHU (LJHQVFKDIWHQ PLW GHQ H[SHULPHQWHOOHQ $QIRUGHUXQJHQ YHUJOLFKHQ� :LFKWLJH 0HVVXQJHQ I�U HLQ

([SHULPHQW GHU 7HLOFKHQSK\VLN VLQG LQ .DSLWHO � XQG � GXUFKJHI�KUW ZRUGHQ� .DSLWHO � ]HLJW GDV

9HUKDOWHQ GHU RSWLVFKHQ 6HQGHU XQWHU *DPPDEHVWUDKOXQJ XQG .DSLWHO � ]HLJW HLQHQ 9HUJOHLFK ]ZLVFKHQ

HLQHU HOHNWULVFKHQ XQG HLQHU RSWLVFKHQ hEHUWUDJXQJ LP 7HVWVWUDKO� 'LH $UEHLW VFKOLH�W LQ .DSLWHO � PLW

HLQHU =XVDPPHQIDVVXQJ XQG HLQHU *HJHQ�EHUVWHOOXQJ GHU RSWLVFKHQ hEHUWUDJXQJVV\VWHPH DE�

�
$ 7RURLGDO /+& $SSDUDWX6



�

��� 'HU /DUJH�+DGURQ�&ROOLGHU �/+&�

(UNHQQWQLVVH� GLH PLW ELVKHULJHQ 7HLOFKHQSK\VLN ([SHULPHQWHQ JHZRQQHQ ZXUGHQ� ZHLVHQ DXI

P|JOLFKH (QWGHFNXQJHQ EHL K|KHUHQ 6WUDKOHQHUJLHQ KLQ� 0DQ HUZDUWHW� QHXH 3KlQRPHQH XQG $QWZRUWHQ

DXI HLQLJH WLHIJUHLIHQGH )UDJHVWHOOXQJHQ EHL HLQHU 6FKZHUSXQNWVHQHUJLH XP �7H9 ]X ILQGHQ� 'LHV LVW GLH

*UXQGODJH I�U GHQ %DX GHV /DUJH�+DUGURQ�&ROOLGHUV� PLW GHVVHQ )HUWLJVWHOOXQJ LP -DKUH ���� 3K\VLNHU

DP (XURSlLVFKHQ .HUQIRUVFKXQJV]HQWUXP �&(51
�
� EHL *HQI LQ GLH ELVKHU XQHUIRUVFKWHQ %HUHLFKH GHU

3K\VLN HLQGULQJHQ ZROOHQ� 0LW GLHVHU 6SHLFKHUULQJDQODJH N|QQHQ 3URWRQHQ LQ ]ZHL JHWUHQQWHQ

6WUDKOURKUHQ DXI HLQH (QHUJLH YRQ MHZHLOV ����*H9 EHVFKOHXQLJW XQG PLW HLQHU KRKHQ

:HFKVHOZLUNXQJVUDWH ]XU .ROOLVLRQ JHEUDFKW ZHUGHQ� ,Q GLHVHP )DOO ZLUG GLH NLQHWLVFKH (QHUJLH DXV

EHLGHQ 7HLOFKHQEHZHJXQJHQ LQ GHQ 6WR�SUR]H� HLQJHEUDFKW� 'LH YHUI�JEDUH 6FKZHUSXQNWVHQHUJLH

EHWUlJW GDPLW V  ��7H9� (V LVW HEHQIDOOV P|JOLFK� 6W|�H PLW VFKZHUHQ ,RQHQ� ZLH ]XP %HLVSLHO %OHL�

EHL HLQHU 6FKZHUSXQNWVHQHUJLH YRQ �����7H9 GXUFK]XI�KUHQ� 'DEHL VWHKHQ K|KHUH (QHUJLHQ I�U HLQHQ

6WR� ]ZLVFKHQ GHQ 6WUDKOWHLOFKHQ ]XU 9HUI�JXQJ� GD VLH LQ JHWUHQQWHQ 6WUDKOURKUHQ EHVFKOHXQLJW ZHUGHQ

XQG PLW HQWJHJHQJHVHW]WHU %HZHJXQJVULFKWXQJ DXIHLQDQGHUSUDOOHQ�

����� $XIEDX GHV %HVFKOHXQLJHUV

$XV .RVWHQJU�QGHQ ZHUGHQ HLQLJH GHU EHUHLWV H[LVWLHUHQGHQ (LQULFKWXQJHQ DP &(51 VR ZHLW ZLH

P|JOLFK JHQXW]W� (V LVW JHSODQW� GLH 7HLOFKHQTXHOOHQ� 9RUEHVFKOHXQLJHU XQG GHQ ��NP ODQJHQ

/(3�7XQQHO ]X YHUZHQGHQ� 1HXHVWH VXSUDOHLWHQGH 0DJQHWH XQG %HVFKOHXQLJHUWHFKQRORJLHQ� GLH LP

/(3�7XQQHO LQVWDOOLHUW ZHUGHQ� HUVFKOLH�HQ ]XN�QIWLJ GHQ KRKHQ (QHUJLHEHUHLFK�

'LH 3URWRQHQ HUUHLFKHQ LKUH (LQJDQJVHQHUJLH� LQGHP VLH GLH %HVFKOHXQLJHUNHWWH

�/LQDF�%RRVWHU�36�636�� ZLH LQ $EELOGXQJ ��� GDUJHVWHOOW� GXUFKODXIHQ�

$EELOGXQJ ���� %HVFKOHXQLJHU $QRUGQXQJ GHV /+& >5HI��@�

'HU /LQHDUEHVFKOHXQLJHU /LQDF EHVFKOHXQLJW GLH 3URWRQHQ DXI HLQH (QHUJLH YRQ ��0H9� GHU %RRVWHU

GHV 36 DXI ���*H9� GHU 36�5LQJ VHOEVW HUK|KW DXI ��*H9� XQG QDFK GHU hEHUOHLWXQJ LQ GHQ

636�%HVFKOHXQLJHU EHWUlJW GLH 3URWRQHQHQHUJLH GDQQ ���*H9� $Q ]ZHL 6WHOOHQ GHV 636�5LQJV ZHUGHQ

GLH 3URWRQHQ DXVJHNRSSHOW XQG LQ MHZHLOV HLQHQ JHJHQOlXILJHQ 5LQJ GHV /+&V �EHUI�KUW� ZR GLH (QHUJLH

VFKOLH�OLFK DXI ����*H9 HUK|KW ZLUG� 'HU 7HLOFKHQVWURP LVW GDEHL DEHU QLFKW NRQWLQXLHUOLFK� 'LH

3URWRQHQ VLQG LQ 3DNHWHQ �EXQFKHV� JHE�QGHOW� GLH HLQHQ ]HLWOLFKHQ $EVWDQG YRQ ��QV EHVLW]HQ� 'LHV

HQWVSULFKW HLQHU %XQFK�&URVVLQJ�5DWH YRQ ��0+]�

�
&RQVHLO (XURSpHQ SRXU OD 5HFKHUFKH 1XFOpDLUH



�

$Q YLHU :HFKVHOZLUNXQJVSXQNWHQ ZHUGHQ GLH JHJHQOlXILJHQ 7HLOFKHQVWUDKOHQ ]XP 6WR�

]XVDPPHQJHI�KUW XQG GLH 1DFKZHLVJHUlWH I�U GLH DXIWUHWHQGHQ 5HDNWLRQVSURGXNWH DXIJHVWHOOW� (LQ 0D�

I�U GLH $Q]DKO GHU 7HLOFKHQ� GLH VLFK LP :HFKVHOZLUNXQJVSXQNW SUR =HLWHLQKHLW XQG 4XHUVFKQLWWVIOlFKH

GXUFKGULQJHQ� LVW GLH /XPLQRVLWlW /� 6LH LVW HLQH FKDUDNWHULVWLVFKH *U|�H HLQHV %HVFKOHXQLJHUV� I�U GLH

QDFK >5HI���@ JLOW�

/
1 1 Q Y 8

$

D E=
⋅ ⋅ ⋅ �

�

'DEHL VWHKHQ 1D XQG 1E I�U GLH $Q]DKO GHU 7HLOFKHQ LP MHZHLOLJHQ %XQFK� Q I�U GLH $Q]DKO GHU

%XQFKH LP 6SHLFKHUULQJ GHU /lQJH 8� Y JLEW GLH 8PODXIJHVFKZLQGLJNHLW GHU 3URWRQHQ XQG $ GLH

4XHUVFKQLWWVIOlFKH LP .ROOLVLRQVSXQNW DQ� 0LW GHU /XPLQRVLWlW XQG GHP WRWDOHQ :LUNXQJVTXHUVFKQLWW

GHV 7HLOFKHQVWUDKOV VWRW NDQQ GLH 5HDNWLRQVUDWH 5 DP .UHX]XQJVSXQNW EHUHFKQHW ZHUGHQ�

5 /
WRW

= ⋅σ �

)�U GHQ /+&�%HVFKOHXQLJHU LVW HLQH /XPLQRVLWlW YRQ ��
��
FP

��
V
��
YRUJHVHKHQ� 0LW HLQHP WRWDOHQ

:LUNXQJVTXHUVFKQLWW YRQ VWRW ���PE I�U 3URWRQ�3URWRQ 6WUHXXQJ HUJLEW VLFK HLQH (UHLJQLVUDWH YRQ

5 ��
�
V
��
:HFKVHOZLUNXQJHQ SUR 6HNXQGH� %HL HLQHU %XQFK�&URVVLQJ�5DWH YRQ ��0+] ���QV�EXQFK�

HUKlOW PDQ LP 0LWWHO �� SS�:HFKVHOZLUNXQJHQ SUR EXQFK�

����� )RUVFKXQJVVFKZHUSXQNWH DP /+&

(LQ ]HQWUDOHU )RUVFKXQJVVFKZHUSXQNW DP /+& LVW GLH )UDJH QDFK GHU ([LVWHQ] GHV +LJJV�%RVRQV�

'DV +LJJV�%RVRQ LVW HLQ ZLFKWLJHU� LQ GHU 7KHRULH GHV 6WDQGDUGPRGHOOV QRFK IHKOHQGHU %DXVWHLQ� 'LHVHV

%RVRQ ZXUGH HLQJHI�KUW� GD GLH 7KHRULH EHL GHU 9RUKHUVDJH GHU :HFKVHOZLUNXQJ YRQ :�%RVRQHQ

XQWHUHLQDQGHU LQ 6FKZLHULJNHLWHQ JHUlW� %HL JHQ�JHQG KRKHQ (QHUJLHQ LVW GLH :DKUVFKHLQOLFKNHLW I�U GLH

6WUHXXQJ HLQHV :�%RVRQV DQ HLQHP DQGHUHQ JU|�HU DOV HLQV� $EKLOIH VFKDIIW GLH (LQI�KUXQJ HLQHV

+LJJV�%RVRQV� LQ GHP HV GHUDUW PLW GHP :�%RVRQ NRSSHOW� GD� GLH 6WUHXZDKUVFKHLQOLFKNHLW LQQHUKDOE

GHU HUODXEWHQ *UHQ]HQ ]ZLVFKHQ � XQG � OLHJW� 'LHVH PDWKHPDWLVFK PRWLYLHUWH (LQI�KUXQJ GHU

+LJJV�%RVRQHQ ZLUG DOV 5HQRUPLHUXQJ GHU HOHNWURVFKZDFKHQ 7KHRULH EH]HLFKQHW� $X�HUGHP VWHOOW PDQ

VLFK YRU� GD� GDV +LJJV�%RVRQ GLH 0DVVHQ DOOHU (OHPHQWDUWHLOFKHQ HU]HXJW� $P /+& LVW HV P|JOLFK�

VFKZDFKH 9HNWRUERVRQHQ EHL (QHUJLHQ YRQ PHKU DOV �7H9 DQHLQDQGHU ]X VWUHXHQ� 'DPLW N|QQWHQ

+LJJV�%RVRQHQ HU]HXJW XQG P|JOLFKH =HUIDOOVNDQlOH EHREDFKWHW ZHUGHQ� 'LH 3URGXNWLRQ XQG GLH

P|JOLFKHQ =HUIlOOH VLQG MHGRFK YRQ GHU 0DVVH GHV +LJJV�%RVRQV DEKlQJLJ� 'HU]HLW NDQQ HLQ

0DVVHQEHUHLFK YRQ ��*H9 ELV XQJHIlKU �7H9 DQJHQRPPHQ ZHUGHQ� ZHVKDOE LQ YHUVFKLHGHQHQ

0DVVHQEHUHLFKHQ QDFK XQWHUVFKLHGOLFKHQ =HUIDOOVVLJQDWXUHQ JHVXFKW ZHUGHQ PX��

(LQ ZHLWHUHU )RUVFKXQJVVFKZHUSXQNW DP /+& LVW GLH 6XFKH QDFK VXSHUV\PPHWULVFKHQ 7HLOFKHQ

�686<�7HLOFKHQ�� 0LW VXSHUV\PPHWULVFKHQ 7KHRULHQ N|QQHQ GLH ELVKHU DOV JHWUHQQW EHWUDFKWHWHQ

)HUPLRQHQ �KDOE]DKOLJHU 6SLQ� XQG %RVRQHQ �JDQ]]DKOLJHU 6SLQ� ]XVDPPHQJHID�W ZHUGHQ� LQGHP ]X

MHGHP 7HLOFKHQ HLQ XP GHQ 6SLQ × XQWHUVFKLHGOLFKHU 3DUWQHU H[LVWLHUW� .RPELQLHUW PDQ GLH JHZ|KQOLFKH

LQQHUH 6\PPHWULH PLW GHU 6XSHUV\PPHWULH� VR JHODQJW PDQ ]X HLQHU 9HUHLQKHLWOLFKXQJ GHU

:HFKVHOZLUNXQJHQ� HLQVFKOLH�OLFK GHU *UDYLWDWLRQ� $OOHUGLQJV EHUHLWHW GLH $QSDVVXQJ DQ GDV ELVKHU

EHREDFKWHWH 7HLOFKHQVSHNWUXP QRFK 6FKZLHULJNHLWHQ� (V ZHUGHQ YLHOH 7HLOFKHQ YRUKHUJHVDJW� GLH ELVKHU

QRFK QLFKW EHREDFKWHW ZHUGHQ NRQQWHQ� 'HVKDOE PX� GLH 0DVVH GHU YRUKHUJHVDJWHQ 686<�3DUWQHU VHKU

JUR� VHLQ� %HLP =HUIDOO YRQ 686<�7HLOFKHQ HQWVWHKHQ /HSWRQHQ XQG -HWV PLW KRKHP 7UDQVYHUVDOLPSXOV�

6WDELOH XQG QHXWUDOH 686<�7HLOFKHQ YHUODVVHQ GHQ 'HWHNWRU� RKQH (QHUJLH LQ GHQ .DORULPHWHUQ ]X

GHSRQLHUHQ XQG HU]HXJHQ VR HLQHQ JUR�HQ (7

PLVV %HLWUDJ�



�

'LHVH EHLGHQ %HLVSLHOH VWHKHQ VWHOOYHUWUHWHQG I�U HLQH 5HLKH YRQ )RUVFKXQJVVFKZHUSXQNWHQ� EHL GHQHQ

PDQ VLFK� GXUFK GLH K|KHUHQ (QHUJLHQ GHV /+&V� HQWVFKHLGHQGH )RUWVFKULWWH YHUVSULFKW� 'LH

6FKZHUSXQNWH ODVVHQ VLFK LQ IROJHQGHU :HLVH ]XVDPPHQIDVVHQ�

x 6XFKH QDFK +LJJV�%RVRQHQ

x 6XFKH QDFK 686<�7HLOFKHQ

x 6XFKH QDFK VFKZHUHQ :� XQG =�%RVRQHQ

x *LEW HV HLQH =XVDPPHQVHW]XQJ GHU IXQGDPHQWDOHQ )HUPLRQHQ"

x 8QWHUVXFKXQJ GHU &3�9HUOHW]XQJ LQ %�=HUIlOOHQ

x ([LVWLHUW HLQH 4XDUN�6XEVWUXNWXU"

x 8QWHUVXFKXQJ YRQ 6FKZHULRQHQUHDNWLRQHQ

x 1HXH 3K\VLN

0LW GLHVHQ )RUVFKXQJVJHELHWHQ EHVFKlIWLJHQ VLFK YLHU ([SHULPHQWH DP /+&� $EELOGXQJ ��� ]HLJW GLH

YLHU +DXSWGHWHNWRUHQ XQG LKUH $QRUGQXQJ DP /+&�5LQJ�

$EELOGXQJ ���� 6FKHPDWLVFKH 'DUVWHOOXQJ GHU YLHU +DXSWGHWHNWRUHQ DP /+& >5HI��@�

'HU &RPSDFW 0XRQ�6ROHQRLG�'HWHNWRU �&06� XQG GHU $7/$6�'HWHNWRU VLQG GLH EHLGHQ

+DXSWGHWHNWRUHQ DP /+&� 6LH OLHJHQ DQ JHJHQ�EHUOLHJHQGHQ :HFKVHOZLUNXQJV]RQHQ GHU

/+&�3URWRQHQVWUDKOHQ� 'HU $/,&(�'HWHNWRU EHVFKlIWLJW VLFK PLW GHU QlKHUHQ 8QWHUVXFKXQJ GHU

1XNOHRQ�1XNOHRQ :HFKVHOZLUNXQJ LQ 6FKZHULRQHQUHDNWLRQHQ� ZlKUHQG VLFK GDV /+&�%�([SHULPHQW

VSH]LHOO GHU &3�9HUOHW]XQJ LQ %�0HVRQHQ�6\VWHPHQ ZLGPHW�



�

��� 'HU $7/$6�'HWHNWRU

$7/$6 LVW HLQ 8QLYHUVDO�'HWHNWRUV\VWHP� (V EHVWHKW DXV GUHL .RPSRQHQWHQ� 'HP ,QQHU�'HWHNWRU

GHP .DORULPHWHU� XQG GHP 0XRQ�6SHNWURPHWHU� $EELOGXQJ ��� ]HLJW GLHVH GUHL .RPSRQHQWHQ�

ATLAS

S.C. Air Core
Toroids

S.C. Solenoid

Hadron
Calorimeters

Calorimeters
Forward

EM Calorimeters

Muon Shieldings

Inner Detector
Muon Detectors

$EELOGXQJ ���� 'HU $7/$6�'HWHNWRU PLW VHLQHQ GUHL .RPSRQHQWHQ� 'HP ,QQHU�'HWHNWRU� GHP

.DORULPHWHU XQG GHP 0XRQVSHNWURPHWHU >5HI��@�

$XIJUXQG JOHLFKHU 6WUDKOHQHUJLHQ I�U MHGHV 6WUDKOURKU ]HLFKQHW VLFK NHLQH 9RU]XJVULFKWXQJ I�U GLH

3URWRQ�3URWRQ 6WUHXXQJ DXV� 'HU $7/$6�'HWHNWRU LVW GHVKDOE URWDWLRQVV\PPHWULVFK ]XU 6WUDKODFKVH

XQG VSLHJHOV\PPHWULVFK ]XU (EHQH� GLH GXUFK GHQ :HFKVHOZLUNXQJVSXQNW XQG VHQNUHFKW ]XU 6WUDKODFKVH

YHUOlXIW� 6HLQH *U|�H ZLUG GXUFK GDV DX�HQ OLHJHQGH 0XRQ�6SHNWURPHWHU EHJUHQ]W� 'LH lX�HUHQ

0XRQHQNDPPHUQ EHJUHQ]HQ GHQ ]\OLQGHUI|UPLJHQ 'HWHNWRU DXI HLQHQ 'XUFKPHVVHU YRQ ��P XQG GLH

YRUGHUHQ XQG GLH KLQWHUHQ 0XRQHQNDPPHUQ DXI HLQH /lQJH YRQ ��P� ,QVJHVDPW EHVLW]W GHU 'HWHNWRU HLQ

*HZLFKW YRQ ����W�

'LH HLQ]HOQHQ 'HWHNWRUNRPSRQHQWHQ XQG GHUHQ $XIJDEHQ ZHUGHQ LP IROJHQGHQ NXU] EHVFKULHEHQ�



�

����� %HVFKUHLEXQJ GHU 'HWHNWRUNRPSRQHQWHQ

8P GDV =HQWUXP� LQ GHU 1lKH GHV :HFKVHOZLUNXQJVSXQNWHV� EHILQGHW VLFK GHU ,QQHU�'HWHNWRU� GHU

HLQHQ 3VHXGRUDSLGLWlWVEHUHLFK
�
YRQ _K_���� �EHUGHFNW� (U LVW YRQ HLQHP 6ROHQRLG�0DJQHWHQ XPJHEHQ�

GHU )HOGVWlUNHQ YRQ �7 HU]HXJHQ NDQQ� 0LW GHP ,QQHU�'HWHNWRU ZHUGHQ 7HLOFKHQVSXUHQ P|JOLFKVW JHQDX

UHNRQVWUXLHUW XQG DXV GHU .U�PPXQJ GHU %DKQUDGLHQ ZLUG GHU 7UDQVYHUVDOLPSXOV GHU 7HLOFKHQ

JHPHVVHQ� $X�HUGHP N|QQHQ 9HUWH[UHNRQVWUXNWLRQHQ GXUFKJHI�KUW ZHUGHQ�

'DV .DORULPHWHU GLHQW ]XU 0HVVXQJ GHU 7HLOFKHQHQHUJLH� (V EHVWHKW DXV GHP HOHNWURPDJQHWLVFKHQ

.DORULPHWHU XQG GHP KDGURQLVFKHQ .DORULPHWHU� 'LHVH ]ZHL .RPSRQHQWHQ VLQG LQ $EELOGXQJ ���

JH]HLJW�

Hadronic Tile
Calorimeters

EM Accordion
Calorimeters

Hadronic LAr End Cap
Calorimeters

Forward LAr
Calorimeters

ATLAS Calorimetry

$EELOGXQJ ���� 4XHUVFKQLWW GXUFK GDV $7/$6�.DORULPHWHU >5HI��@�

'DV HOHNWURPDJQHWLVFKH .DORULPHWHU EHVWHKW DXV HLQHP ]HQWUDOHQ� ]\OLQGHUI|UPLJHQ ³%DUUHO¦�%HUHLFK�

GHU GHQ ,QQHU�'HWHNWRU XPVFKOLH�W XQG DXV GHP ³(QG�&DS¦�.DORULPHWHU DQ GHQ 6HLWHQEHUHLFKHQ� 'DV

HOHNWURPDJQHWLVFKH .DORULPHWHU �EHUGHFNW LQVJHVDPW HLQHQ 3VHXGRUDSLGLWlWVEHUHLFK YRQ _K_����� 6RZRKO

GHU ³%DUUHO¦� DOV DXFK GDV ³(QG�&DS¦�.DORULPHWHU VLQG DOV VRJHQDQQWH 6DPSOLQJ�.DORULPHWHU

DXIJHEDXW� %HL GLHVHP 3ULQ]LS ZLUG GDV DNWLYH 'HWHNWRUPDWHULDO� LQ GHP GLH (QHUJLH YRQ

KRFKHQHUJHWLVFKHQ 7HLOFKHQ ZLH (OHNWURQHQ XQG 3KRWRQHQ GXUFK ,RQLVDWLRQ JHPHVVHQ ZLUG� YRQ GHP

$EVRUEHUPDWHULDO� LQ GHP GXUFK %UHPVVWUDKOXQJ XQG DQVFKOLH�HQGHU 3DDUELOGXQJ HOHNWURPDJQHWLVFKH

7HLOFKHQVFKDXHU HU]HXJW ZHUGHQ� JHWUHQQW� 'DPLW GXUFK GLH DEZHFKVHOQGH )ROJH YRQ $EVRUEHU� XQG

'HWHNWRUPDWHULDO NHLQH (QHUJLHO�FNHQ HQWVWHKHQ� ZHUGHQ GLH 3ODWWHQ LQ HLQHU ³DNNRUGLRQ¦�lKQOLFKHQ

6WUXNWXU DQJHRUGQHW� $OV $EVRUEHUPDWHULDO ZLUG %OHL YHUZHQGHW� GDV DXIJUXQG VHLQHU KRKHQ

.HUQODGXQJV]DKO = HLQHQ JUR�HQ :LUNXQJVTXHUVFKQLWW I�U %UHPVVWUDKOXQJ XQG 3DDUELOGXQJ EHVLW]W� $OV

DNWLYHV 'HWHNWRUPDWHULDO GLHQW IO�VVLJHV $UJRQ ]ZLVFKHQ GHQ %OHLSODWWHQ�

� ( )( )η = − OQ WDQ �Θ ZLUG DQVWHOOH GHV 3RODUZLQNHOV T YHUZHQGHW� 'DPLW VLQG K XQG GHU

$]LPXWZLQNHO ) .RRUGLQDWHQ� GLH GHU 3URWRQHQVWUHXXQJ DQJHSD�W VLQG� *UR�H %HWUlJH GHU

3VHXGRUDSLGLWlW EHGHXWHQ :LQNHOEHUHLFKH LQ 6WUDKOULFKWXQJ XQG LKU 9RUWHLO LVW HLQ HLQIDFKHV

7UDQVIRUPDWLRQVYHUKDOWHQ XQWHU /RUHQ]WUDQVIRUPDWLRQ�



�

'DV KDGURQLVFKH .DORULPHWHU XPVFKOLH�W GDV HOHNWURPDJQHWLVFKH .DORULPHWHU� (V EHVLW]W HEHQIDOOV

HLQ ³%DUUHO¦ XQG ]ZHL ³(QG�&DSV¦ XQG �EHUGHFNW GHQVHOEHQ 3VHXGRUDSLGLWlWVEHUHLFK YRQ _K_����� 6HLQH

$XIJDEH LVW GLH 0HVVXQJ YRQ +DGURQHQHUJLHQ� =ZLVFKHQ GHQ KDGURQLVFKHQ ³(QG�&DSV¦ EHILQGHW VLFK

GDV 9RUZlUWVNDORULPHWHU� GDV GLFKW XP GDV 6WUDKOURKU OLHJW� 0LW LKP LVW HLQH (UZHLWHUXQJ DXI _K_��

P|JOLFK� 'DV ³%DUUHO¦�.DORULPHWHU WHLOW VLFK LQ ]ZHL %HUHLFKH DXI� GDV ]HQWUDOH XQG GDV HUZHLWHUWH

³%DUUHO¦� 'D]ZLVFKHQ EHILQGHW VLFK HLQH /�FNH� GLH I�U GLH (OHNWURQLN GHU .DORULPHWHUDXVOHVH� I�U GLH

9HUNDEHOXQJ GHU LQQHUHQ 'HWHNWRUNRPSRQHQWHQ XQG I�U GLH 6HQGHUHOHNWURQLN ]XP /HYHO���7ULJJHU

EHQ|WLJW ZLUG� +DGURQHQ YHUOLHUHQ� LP *HJHQVDW] ]X (OHNWURQHQ� NDXP (QHUJLH GXUFK %UHPVVWUDKOXQJ�

6LH HU]HXJHQ KDGURQLVFKH 6FKDXHU� LQGHP VLH PLW HLQHP $WRPNHUQ VWDUN ZHFKVHOZLUNHQ� )�U GHQ

³%DUUHO¦�%HUHLFK ZHUGHQ GHVKDOE 3ODVWLNV]LQWLOODWRUHQ PLW (LVHQ DOV $EVRUEHUSODWWHQ YHUZHQGHW� GD

(LVHQ HLQH NOHLQHUH $EVRUSWLRQVOlQJH DOV %OHL EHVLW]W� $XIJUXQG GHU JU|EHUHQ 6HJPHQWLHUXQJ EHVLW]W GDV

KDGURQLVFKH .DORULPHWHU QXU ������ $XVOHVHNDQlOH� 'DV IHLQ VHJPHQWLHUWH HOHNWURPDJQHWLVFKH

.DORULPHWHU EHVLW]W KLQJHJHQ ������� $XVOHVHNDQlOH� GLH DOOH DXV GHP $7/$6�'HWHNWRU ]XU

$XVOHVHHOHNWURQLN KHUDXVJHI�KUW ZHUGHQ P�VVHQ�

(LQH ZLFKWLJH $QIRUGHUXQJ I�U GHQ /+&�'HWHNWRU LVW GLH 0HVVXQJ GHU 7UDQVYHUVDOLPSXOVH YRQ

0XRQHQ LP %HUHLFK YRQ �*H9 ELV KLQ ]X �7H9� 'LHVH $XIJDEH �EHUQLPPW GDV

0XRQHQNDPPHUQV\VWHP� (V HUVWUHFNW VLFK �EHU HLQHQ 3VHXGRUDSLGLWlWVEHUHLFK YRQ _K_���� XQG EHVWHKW

DXV GUHL /DJHQ KRFKDXIO|VHQGHU 3Ul]LVLRQVNDPPHUQ� GLH GDV KDGURQLVFKH .DORULPHWHU XPJHEHQ� 'LHVH

.DPPHUQ VLQG 'ULIWNDPPHUQ� VWUDKOHQKDUWH .DWKRGHQVWUHLIHQNDPPHUQ XQG 7ULJJHUNDPPHUQ� 6LH

EHILQGHQ VLFK LQ HLQHP WRURLGDOHQ 0DJQHWIHOG� GDV 0XRQHQ MH QDFK /DGXQJ DXI HLQH JHNU�PPWH

)OXJEDKQ ]ZLQJW XQG HLQH ,PSXOVPHVVXQJ HUP|JOLFKW�

��� 'DV $7/$6�7ULJJHUV\VWHP

'LH 'DWHQPHQJH� GLH YRQ GHQ HLQ]HOQHQ 'HWHNWRUNRPSRQHQWHQ NRPPW� LVW YLHO ]X XPIDQJUHLFK� DOV

GD� VLH I�U VSlWHUH $QDO\VHDUEHLWHQ DXIJH]HLFKQHW ZHUGHQ N|QQWH� (V LVW HLQH 9RUDXVZDKO ]X WUHIIHQ� VR

GD� QXU (UHLJQLVVH JHVSHLFKHUW ZHUGHQ� ZHOFKH YRQ EHVRQGHUHP SK\VLNDOLVFKHP ,QWHUHVVH VLQG� 'LHVH

$XIJDEH �EHUQLPPW GDV $7/$6�7ULJJHUV\VWHP� (V LVW DXIJHWHLOW LQ GUHL 7ULJJHU�6WXIHQ �/HYHO���

/HYHO��� /HYHO���� 'HU /HYHO���7ULJJHU DUEHLWHW PLW VSH]LHOO HQWZLFNHOWHQ 3UR]HVVRUHQ� GLH 'DWHQ DXV

HLQHP 7HLO GHU 'HWHNWRUNRPSRQHQWHQ PLW HLQHU UHGX]LHUWHQ $XIO|VXQJ �*UDQXODULWlW� DQDO\VLHUHQ� 'LH

%HUHLFKH� LQ GHQHQ GHU /HYHO���7ULJJHU UHOHYDQWH ,QIRUPDWLRQHQ JHIXQGHQ KDW� ZHUGHQ LP $QVFKOX� YRP

/HYHO���7ULJJHU PLW GHU YROOHQ *UDQXODULWlW XQWHUVXFKW� (LQH DEVFKOLH�HQGH $QDO\VH PLW DOOHQ

'HWHNWRUGDWHQ QLPPW GHU /HYHO���7LJJHU YRU� (U YHUDQOD�W GDV 6SHLFKHUQ YRQ (UHLJQLVVHQ I�U GLH VSlWHUH

³2IIOLQH¦�$QDO\VH�
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����� %HVFKUHLEXQJ GHU 7ULJJHUVWXIHQ

'LH 'DWHQUDWH ZLUG LQ GHQ HLQ]HOQHQ 7ULJJHUVWXIHQ LQ IROJHQGHU :HLVH UHGX]LHUW�

'HU /HYHO���7ULJJHU HUKlOW 'DWHQ PLW GHU YROOHQ /+&�%XQFK�&URVVLQJ 5DWH YRQ �� 0+] �DOOH ��

QV�� 0LW HLQHU 9HU]|JHUXQJ YRQ XQJHIlKU �PV OLHIHUW HU HLQH (UHLJQLVUDWH YRQ PD[LPDO ���N+] DQ GHQ

/HYHO���7ULJJHU ZHLWHU� 'LH 'DWHQ DXV GHP 0XRQ�6SHNWURPHWHU XQG GHP .DORULPHWHU ZHUGHQ LQ

VHSDUDWHQ 3UR]HVVRUHQ DQDO\VLHUW� 'LHVH VLQG GHU 0XRQ�7ULJJHU�3UR]HVVRU XQG GHU

.DORULPHWHU�7ULJJHU�3UR]HVVRU� 'DWHQ DXV GHP ,QQHU�'HWHNWRU ZHUGHQ QLFKW PLWHLQEH]RJHQ� GD VLH EHL

KRKHU /XPLQRVLWlW VHKU NRPSOH[ VLQG XQG DXFK RKQH VLH NDQQ GLH 'DWHQUDWH DXI HLQHQ DN]HSWDEOHQ :HUW

UHGX]LHUW ZHUGHQ�

:lKUHQG GHU /HYHO���7ULJJHU DUEHLWHW �| �PV�� ZHUGHQ GLH 'DWHQ DXV DOOHQ 'HWHNWRUWHLOHQ LQ

VRJHQDQQWHQ ³3LSHOLQH�0HPRULHV¦ JHVSHLFKHUW� (LQH ZLFKWLJH $QIRUGHUXQJ I�U GHQ /HYHO���7ULJJHU

EHVWHKW GDULQ� GD� HU HLQ UHOHYDQWHV (UHLJQLV HLQGHXWLJ HLQHP %XQFK�&URVVLQJ ]XRUGQHQ PX�� 1XU VR LVW

HV P|JOLFK� GHQ ULFKWLJHQ %XQFK DXV GHP 3LSOHOLQH�0HPRU\ GHP (UHLJQLV ]X]XRUGQHQ�

'HU /HYHO���7ULJJHU UHGX]LHUW GLH 'DWHQUDWH QRFKPDOV XP GHQ )DNWRU ��� DXI XQJHIlKU �N+]� 6HLQH

$QDO\VH EHVFKUlQNW VLFK DXI 5HJLRQHQ� LQ GHQHQ GHU /HYHO���7ULJJHU HLQHQ KRKHQ 7UDQVYHUVDOLPSXOV S7�

HOHNWURPDJQHWLVFKH &OXVWHU �(OHNWURQHQ XQG 3KRWRQHQ�� -HWV XQG 0XRQHQ UHJLVWULHUW KDW� 'LHVH %HUHLFKH

ZHUGHQ YRQ LKP LQ %H]LHKXQJ JHVHW]W XQG ]X HLQHP JOREDOHQ (UHLJQLV NRPELQLHUW� 'LH 5RKGDWHQ GHU

'HWHNWRU]HOOHQ ZHUGHQ ]X GLHVHP =ZHFN LQ SK\VLNDOLVFKH :HUWH XPJHZDQGHOW �]�%� &OXVWHU�3DUDPHWHU��

'DPLW N|QQHQ GLH 'DWHQ DXV YHUVFKLHGHQHQ 'HWHNWRUNRPSRQHQWHQ ]X HLQHP 2EMHNW NRPELQLHUW ZHUGHQ�

GDV ,QIRUPDWLRQHQ ZLH ]�%� 7HLOFKHQW\S� (QHUJLH XQG 5LFKWXQJ EHLQKDOWHW� )�U GLHVH $QDO\VH EHQ|WLJW

GHU /HYHO���7ULJJHU XQJHIlKU ��PV�

:HQQ GHU /HYHO���7ULJJHU HLQ (UHLJQLV DN]HSWLHUW KDW� ZHUGHQ DOOH 'DWHQ ]X GHQ 3UR]HVVRUHQ GHV

/HYHO���7ULJJHUV �EHUWUDJHQ� 'RUW LVW HLQH NRPSOHWWH (UHLJQLVUHNRQVWUXNWLRQ PLW HLQHU %HDUEHLWXQJV]HLW

YRQ FD� �V P|JOLFK� 'DV /HYHO�� 6\VWHP KDW GLH $XIJDEH� GLH (UHLJQLVUDWH XQG GLH (UHLJQLVJU|�H VRZHLW

]X UHGX]LHUHQ� GD� VLH PLW ������0% SUR 6HNXQGH JHVSHLFKHUW ZHUGHQ N|QQHQ� )�U HLQHQ LQWHUHVVDQWHQ

+LJJV�.DQGLGDWHQ EHWUlJW GLH 'DWHQPHQJH FD� �0%� ZDV GLH 'DWHQUDWH DXI FD� ���+] EHJUHQ]W�

��� 6LJQDO�EHUWUDJXQJ ]XP /HYHO���.DORULPHWHU�

7ULJJHUSUR]HVVRU

'HU .DORULPHWHU�7ULJJHUSUR]HVVRU EHQ|WLJW 6LJQDOH YRQ DOOHQ .DORULPHWHUNRPSRQHQWHQ� (U EHQXW]W

HLQH UHGX]LHUWH *UDQXODULWlW YRQ 'K�')  ������� I�U GDV KDGURQLVFKH XQG GDV HOHNWURPDJQHWLVFKH

.DORULPHWHU� (LQH UHGX]LHUWH *UDQXODULWlW ZLUG HUUHLFKW� LQGHP GLH 6LJQDOH HLQ]HOQHU 'HWHNWRU]HOOHQ

DQDORJ VXPPLHUW ZHUGHQ� 0LW GLHVHU UHGX]LHUWHQ *UDQXODULWlW� HUJHEHQ VLFK LQVJHVDPW FD� ����

7ULJJHU�=HOOHQ� 'LH 6LJQDOH GLHVHU =HOOHQ P�VVHQ GHP .DORULPHWHU�3UR]HVVRU ]XJHI�KUW ZHUGHQ�

'DI�U H[LVWLHUHQ ]ZHL SULQ]LSLHOOH .RQ]HSWH� 'HU 7ULJJHU�'DWHQSIDG NDQQ DOV HLQ 7HLO GHU

.DORULPHWHUDXVOHVH RGHU DOV HLQH YRQ GHU $XVOHVH XQDEKlQJLJH .DORULPHWHUYHUELQGXQJ DXIJHID�W

ZHUGHQ� )�U GHQ HUVWHQ )DOO H[LVWLHUHQ EHUHLWV NRQNUHWH 9RUVFKOlJH� ZLH GLH 7ULJJHU�'DWHQ DXV GHQ

YROOVWlQGLJHQ 5HDGRXW�'DWHQ JHZRQQHQ ZHUGHQ N|QQHQ� 'DV )(50, �)URQW�(QG DQG 5HDGRXW

0LFURV\VWHP� VFKOlJW YRU� DOOH 6LJQDOH GHU LQGLYLGXHOOHQ 'HWHNWRUNRPSRQHQWHQ ]X GLJLWDOLVLHUHQ XQG GLH

'DWHQ DXV MHGHP %XQFK�&URVVLQJ LQ HLQHP GLJLWDOHP 6SHLFKHU IHVW]XKDOWHQ ELV GHU /HYHO���7ULJJHU HLQH

(QWVFKHLGXQJ JHWURIIHQ KDW� $XV GHU JHVDPWHQ 'DWHQPHQJH N|QQHQ GLH 7ULJJHUGDWHQ QDFK HLQHU GLJLWDOHQ

$GGLWLRQ GHU 6LJQDOH PLW GHU JHZ�QVFKWHQ *UDQXODULWlW GHP /HYHO���7ULJJHU GLJLWDO �EHUPLWWHOW ZHUGHQ�

'LHVHV 6\VWHP HU]ZLQJW GDPLW HLQH GLJLWDOH 'DWHQ�EHUWUDJXQJ ]XP /HYHO���7ULJJHUSUR]HVVRU�
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,P ]ZHLWHQ )DOO LVW PDQ YRQ GHU .DORULPHWHUDXVOHVH Y|OOLJ XQDEKlQJLJ� 1HEHQ GHU GLJLWDOHQ LVW

HEHQIDOOV HLQH DQDORJH hEHUWUDJXQJVWHFKQLN GHQNEDU� (LQH DQDORJHV 'DWHQIRUPDW KDW I�U GDV

$7/$6�([SHULPHQW IROJHQGH 9RUWHLOH�

x 'LH 'LJLWDOLVLHUXQJ� GLH DXFK I�U GHQ /HYHO���7ULJJHU QRWZHQGLJ LVW� HUIROJW HUVW LP

7ULJJHU�.RQWUROOUDXP� 'DGXUFK VSDUW PDQ 3ODW] DXI GHP 'HWHNWRU�

x ,P 7ULJJHU�.RQWUROOUDXP� GHU YRQ GHU ([SHULPHQWLHUKDOOH GXUFK HLQH �P GLFNH %HWRQZDQG

JHWUHQQW ZLUG� LVW GLH HPSILQGOLFKH 'LJLWDOLVLHUXQJVHOHNWURQLN DXFK ZlKUHQG GHU 6WUDKO]HLW

]XJlQJOLFK� 'LH 8QWHUEULQJXQJ LQ HLQHU ³5DFN�&UDWH¦ $QRUGQXQJ YHUHLQIDFKW 7HVWV� .RQWUROOHQ

XQG :DUWXQJHQ GHV JHVDPWHQ 7ULJJHUV\VWHPV�

'LH 1DFKWHLOH HLQHV DQDORJHQ 'DWHQIRUPDWV VLQG�

x 9HUlQGHUW VLFK GLH 'lPSIXQJ GHU hEHUWUDJXQJ RGHU HQWVWHKW ]XVlW]OLFKHV 5DXVFKHQ� ZLUG GHU

6LJQDOYHUODXI GLUHNW YHUlQGHUW XQG GDPLW GLH DQDORJH ,QIRUPDWLRQ� %HL HLQHU GLJLWDOHQ hEHUWUDJXQJ

WULWW HUVW EHL H[WUHPHQ 6W|UXQJHQ GLHVHU $UW HLQ 'DWHQYHUOXVW DXI�

:LH GLH 'DWHQ�EHUWUDJXQJ VWDWWILQGHW� LVW YRP 'DWHQIRUPDW XQDEKlQJLJ� 6LH NDQQ HOHNWULVFK �EHU

.XSIHUNDEHO RGHU RSWLVFK �EHU /LFKWZHOOHQOHLWHU HUIROJHQ� (LQH NODVVLVFKH� DQDORJH hEHUWUDJXQJ PLW

HOHNWULVFKHQ .DEHOQ KDW VLFK LQ IU�KHUHQ ([SHULPHQWHQ EHZlKUW� 'LJLWDOH +RFKJHVFKZLQGLJNHLWV�

�EHUWUDJXQJHQ �EHU /LFKWZHOOHQOHLWHU VLQG VHKU OHLVWXQJVIlKLJ XQG ZHUGHQ YRQ GHU ,QGXVWULH NRPPHU]LHOO

DQJHERWHQ� $QDORJ RSWLVFKH hEHUWUDJXQJVV\VWHPH VLQG YRU DOOHP I�U GDV $7/$6�([SHULPHQW YRQ

JUR�HP ,QWHUHVVH� GD VLH GLH 9RUWHLOH HLQHU DQDORJHQ XQG HLQHU RSWLVFKHQ hEHUWUDJXQJ YHUHLQLJHQ�

$UJXPHQWH� GLH I�U HLQH RSWLVFKH hEHUWUDJXQJ VSUHFKHQ� VLQG�

x $XI HLQH RSWLVFKH hEHUWUDJXQJ KDEHQ HOHNWURPDJQHWLVFKH 6W|UIHOGHU NHLQHQ (LQIOX�� ([WHUQH

5DXVFKTXHOOHQ� GLH NRKlUHQWH 6SDQQXQJVVSLW]HQ LQ HOHNWULVFKHQ .DEHOQ LQGX]LHUHQ� ODVVHQ

RSWLVFKH 6LJQDOH XQEHHLQIOX�W�

x %HQDFKEDUWH hEHUWUDJXQJVNDQlOH N|QQHQ QLFKW GXUFK HOHNWURPDJQHWLVFKH ,QGXNWLRQ �EHUVSUHFKHQ�

x 2SWLVFKH )DVHUQ EHQ|WLJHQ NHLQH HOHNWULVFKH $EVFKLUPXQJ� ZHVKDOE VLFK LQ HLQHP )DVHUE�QGHO PLW

JOHLFKHP 'XUFKPHVVHU ZHVHQWOLFK PHKU .DQlOH XQWHUEULQJHQ ODVVHQ�

(LQH RSWLVFKH hEHUWUDJXQJ KDW DXFK 1DFKWHLOH� GLH JHUDGH EHL HLQHU DQDORJHQ hEHUWUDJXQJ ZLFKWLJ

ZHUGHQ� 'LHVH VLQG�

x %HL GHU ,QVWDOODWLRQ RSWLVFKHU )DVHUQ PX� EHDFKWHW ZHUGHQ� GD� HLQ PLQLPDOHU %LHJHZLQNHO QLFKW

XQWHUVFKULWWHQ ZHUGHQ GDUI� 'LH 'lPSIXQJ GHU )DVHU QLPPW LQ GLHVHP )DOO VWDUN ]X�

x 2SWLVFKH )DVHUQ VLQG HPSILQGOLFKHU JHJHQ 6WUDKOHQVFKlGHQ DOV HOHNWULVFKH .DEHO� 6LH ZHUGHQ

XQWHU %HVWUDKOXQJ WU�EH XQG GLH 'lPSIXQJ QLPPW ]X�

x 2SWLVFKH 6WHFNNRQWDNWH VWHOOHQ KRKH $QIRUGHUXQJHQ DQ GLH 0HFKDQLN GHU 6WHFNHU� $XFK KLHU NDQQ

VLFK GLH 'lPSIXQJ GHV 6WHFNNRQWDNWV YHUlQGHUQ�
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'DV %ORFNGLDJUDPP LQ $EELOGXQJ ��� ]HLJW HLQH YRQ GHU .DORULPHWHUDXVOHVH XQDEKlQJLJH DQDORJ

RSWLVFKH 6LJQDO�EHUWUDJXQJ� ZLH VLH LP $7/$6�([SHULPHQW ]XP (LQVDW] NRPPHQ NDQQ�

$EELOGXQJ ���� 6FKHPDWLVFKH 'DUVWHOOXQJ GHV $7/$6�/HYHO���7ULJJHUV PLW HLQHU DQDORJ RSWLVFKHQ

hEHUWUDJXQJ GHU .DORULPHWHUGDWHQ�

'LH /HYHO���7ULJJHUHOHNWURQLN EHILQGHW VLFK LP 7ULJJHUSUR]HVVRU�.RQWUROOUDXP� 'LHVHU 5DXP PX�

VLFK VR QDKH ZLH P|JOLFK DP 'HWHNWRU EHILQGHQ� GDPLW GLH hEHUWUDJXQJV]HLW JHULQJ JHKDOWHQ ZLUG� (LQH

PD[LPDOH )DVHUOlQJH YRQ ��P LVW I�U GLHVH (QWIHUQXQJ DXVUHLFKHQG� 'LH DQDORJHQ HOHNWULVFKHQ 6LJQDOH�

GHUHQ (LJHQVFKDIWHQ LQ $EVFKQLWW ����� EHVFKULHEHQ VLQG� ZHUGHQ DXI GHP 'HWHNWRU LQ RSWLVFKH 6LJQDOH

XPJHZDQGHOW XQG �EHU HLQH ��P ODQJH )DVHU �EHUWUDJHQ� -HGHU 7ULJJHU�.DQDO ZLUG GDEHL �EHU HLQH

HLJHQH )DVHU �EHUWUDJHQ� %HL PHKUHUHQ hEHUWUDJXQJVNDQlOHQ SUR )DVHU P��WH HLQH VLQXVI|UPLJH�

KRFKIUHTXHQWH 7UlJHUVFKZLQJXQJ �I !! ��0+]� PLW HLQHP hEHUWUDJXQJVNDQDO DPSOLWXGHQ�� IUHTXHQ]�

RGHU SKDVHQPRGXOLHUW ZHUGHQ� 'LH %DQGEUHLWH HLQHU RSWLVFKHQ hEHUWUDJXQJ LVW DEHU YLHO ]X JHULQJ� XP

HLQH KRFKIUHTXHQWHQ 7UlJHUZHOOH �EHUWUDJHQ ]X N|QQHQ� (V LVW MHGRFK GHQNEDU� YHUVFKLHGHQH /LFKWIDUEHQ

DOV 7UlJHUZHOOH ]X YHUZHQGHQ� GLH MHZHLOV LQ LKUHU ,QWHQVLWlW PRGXOLHUW VLQG XQG QDFK GHU hEHUWUDJXQJ

GXUFK )DUEILOWHU JHWUHQQW ZHUGHQ� 'LH GDI�U QRWZHQGLJH 2SWLN LVW QLFKW QXU DXIZHQGLJ XQG WHXHU�

VRQGHUQ EHQ|WLJW DXI GHU (PSIlQJHUVHLWH YLHO 5DXP� XP GLH /LFKWIDUEHQ ZLHGHU YRQHLQDQGHU ]X WUHQQHQ�

$XV GLHVHP *UXQG PX� MHGHU 7ULJJHU�.DQDO �EHU QXU HLQH )DVHU �EHUWUDJHQ ZHUGHQ� ZRUDXV FD� �����

)DVHUQ UHVXOWLHUHQ� ,P 7ULJJHUUDXP ZHUGHQ GLH RSWLVFKHQ 6LJQDOH ZLHGHU LQ HOHNWULVFKH 6LJQDOH

]XU�FNJHZDQGHOW XQG GLJLWDOLVLHUW� ,Q HLQHU /87 �/RRN 8S 7DEOH� ZLUG GHP 3XOVK|KHQZHUW HLQH (QHUJLH

]XJHRUGQHW XQG HLQH .DOLEULHUXQJ GHU hEHUWUDJXQJVNDQlOH GXUFKJHI�KUW� (LQ %&,'�)LOWHU �%XQFK

&URVVLQJ ,'HQWLILFDWLRQ� ILQGHW DQVFKOLH�HQG GDV 3XOVPD[LPXP XQG RUGQHW HV HLQHP 6WUHXHUHLJQLV ]X�

$XV GHU (QHUJLH XQG GHU UlXPOLFKHQ 9HUWHLOXQJ GHU ,PSXOVH DXI GLH 7ULJJHU]HOOHQ HUNHQQW GLH

/HYHO���7ULJJHUORJLN -HWV� HOHNWURPDJQHWLVFKH &OXVWHU XQG DXV GHU IHKOHQGHQ WUDQVYHUVDOHQ (QHUJLH (7

1HXWULQRV� :LUG HLQHU GLHVHU )lOOH UHJLVWULHUW RGHU PHOGHW GHU 0XRQ�7ULJJHUSUR]HVVRU HLQ (UHLJQLV� IlOOW

GLH =HQWUDOH /HYHO���7ULJJHUORJLN HLQH (QWVFKHLGXQJ� GLH VLH GHP /HYHO���7ULJJHU PLWWHLOW�
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����� (LJHQVFKDIWHQ GHV DQDORJHQ 6LJQDOV

'LH :HFKVHOZLUNXQJ YRQ KRFKHQHUJHWLVFKHQ 3KRWRQHQ RGHU (OHNWURQHQ PLW 0DWHULH I�KUW �EHU

H
�
H
�
�3DDUELOGXQJ XQG %UHPVVWUDKOXQJ ]X HLQHU .DVNDGH �³6FKDXHU¦� YRQ 3KRWRQHQ� (OHNWURQHQ XQG

3RVLWURQHQ� 'HU 6FKDXHU EULFKW HUVW DE� ZHQQ GLH 7HLOFKHQ GLH ³NULWLVFKH (QHUJLH
�
¦ (& GHV

$EVRUEHUPDWHULDOV XQWHUVFKUHLWHQ� ,Q GLHVHP 6FKDXHU LVW GLH $Q]DKO GHU 7HLOFKHQ SURSRUWLRQDO ]XU

(QHUJLH GHV SULPlUHQ 7HLOFKHQV� 'LH 6FKDXHUWHLOFKHQ HU]HXJHQ LP DNWLYHQ 0DWHULDO �)O�VVLJDUJRQ� HLQ

PH�EDUHV ,RQLVDWLRQVVLJQDO� GDV GLUHNW DXV GHQ (OHNWURGHQ LQ HLQHQ 9RUYHUVWlUNHU JHODQJW� 'DQDFK ZLUG

HV GLIIHUHQ]LHUW XQG LQ HLQHP ELSRODUHQ 3XOVIRUPHU �6KDSHU� ZHLWHUYHUDUEHLWHW� 'HU 6KDSHU KDW GLH

$XIJDEH GDV ODQJH ,RQLVDWLRQVVLJQDO ]X N�U]HQ XQG GDPLW GLH 6XPPH DXV HOHNWURQLVFKHP XQG 3LOH�8S

5DXVFKHQ ]X YHUULQJHUQ� 'HU 6KDSHU VWHOOW HEHQIDOOV GLH DQDORJVXPPLHUWHQ 6LJQDOH I�U GHQ

/HYHO���7ULJJHU EHUHLW�

'DV ELSRODUH 6KDSHUVLJQDO KDW HLQH 6LJQDOEUHLWH YRQ ���QV XQG �EHUGHFNW HLQHQ 6SDQQXQJVEHUHLFK

YRQ � ELV ����9 � 'DV $PSOLWXGHQPD[LPXP� ZHOFKHV GLH 7HLOFKHQHQHUJLH DQJLEW� LVW GDPLW QHJDWLY XQG

EHVLW]W HLQHQ SRVLWLYHQ hEHUVFKZLQJHU YRQ ���� 'LHVHU 6SDQQXQJVEHUHLFK LVW GHP

(LQJDQJVVSDQQXQJVEHUHLFK GHV )$'&V
�
DQJHSD�W� GHU ]XU 'LJLWDOLVLHUXQJ YHUZHQGHW ZHUGHQ VROO�

$EELOGXQJ ��� ]HLJW GDV ELSRODUH 6KDSHUVLJQDO XQG GHQ 'ULIWVWURP GHU ,RQLVDWLRQ�

$EELOGXQJ ���� 'ULIWVWURP HLQHV ,RQLVDWLRQVNDORULPHWHUV �D�� XQG GLH $QWZRUW HLQHV ELSRODUHQ

,PSXOVVKDSHUV �E�� 'LH 3XQNWH LGHQWLIL]LHUHQ GLH 6DPSOHV HLQHV ��0K] )$'&V >5HI��@�

'HU ELSRODUH hEHUVFKZLQJHU EHWUlJW LPPHU ��� GHV $PSOLWXGHQPD[LPXPV� (U WUlJW ]XU

/DGXQJVHUKDOWXQJ �JOHLFKH )OlFKH XQWHUKDOE ZLH REHUKDOE GHU .XUYH� EHL� (LQ ELSRODUHV 6LJQDO LVW I�U

HLQH HOHNWULVFKH hEHUWUDJXQJ VLQQYROO� GHQQ GXUFK HLQHQ :HFKVHOVWURP PLW JOHLFKHQ )OlFKHQ I�U MHGH

5LFKWXQJ Ol�W VLFK EHL HOHNWULVFKHQ .DEHOQ HLQH 9HUVFKLHEXQJ GHU 1XOOLQLH �%DVHOLQH�9HUVFKLHEXQJ�

YHUPHLGHQ� =XVlW]OLFK ODVVHQ VLFK HOHNWULVFKH 9HUOXVWH LP .DEHO UHGX]LHUHQ�

�
'LH ³NULWLVFKH (QHUJLH¦ (& I�U %OHL EHWUlJW ���0H9

�
)ODVK $QDORJ WR 'LJLWDO &RQYHUWHU
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6ROO QHEHQ GHP 3XOVPD[LPXP DXFK GHU ELSRODUH 8QWHUVFKZLQJHU �EHUWUDJHQ ZHUGHQ� PX� HLQ

RSWLVFKHU 6HQGHU VR GLPHQVLRQLHUW VHLQ� GD� HU GLH QHJDWLYH VRZLH GLH SRVLWLYH 6SDQQXQJ �EHUWUDJHQ

NDQQ� 'LHV EHGHXWHW� GLH /LFKWTXHOOH �/(' RGHU /DVHUGLRGH� ZLUG QLH JDQ] DXVJHVFKDOWHW� VRQGHUQ VLH

OHXFKWHW DXI GHU 1XOO�/LQLH LPPHU PLW HLQHP )�QIWHO LKUHV 0D[LPDOVWURPV� =XU (UK|KXQJ GHV

'\QDPLVFKHQ %HUHLFKV �QlKHUHV ]XP '\QDPLVFKHQ %HUHLFK VLHKH .DSLWHO ������ N|QQWH PDQ GHQ

SRVLWLYHQ 7HLO EHL GHU hEHUWUDJXQJ DEVFKQHLGHQ XQG VRPLW HLQH XP ��� JU|�HUH $XVJDQJVVSDQQXQJ

HU]LHOHQ� )lOOW EHL GHU DQDORJHQ 6XPPLHUXQJ HLQ 3XOV DXV GHU 1DFKEDU]HOOH LQ GHQ hEHUVFKZLQJHU HLQHV

DQGHUHQ 3XOVHV� GDQQ PX� ]XU $PSOLWXGH ��� GHV YRUKHULJHQ 3XOVPD[LPXPV GD]XJH]lKOW ZHUGHQ�

'HU 6KDSHUSXOV KDW HLQH $QVWLHJV]HLW YRQ ��QV XQG HLQH $EIDOOV]HLW YRQ ��QV �YRQ ��� DXI �����

,QQHUKDOE GLHVHU =HLW ZHUGHQ YRQ HLQHP )$'&� GHU PLW HLQHU 7DNWIUHTXHQ] �FORFN� YRQ ��0K] JHWDNWHW

ZLUG� � GLJLWDOLVLHUWH :HUWH �VDPSOHV� DXIJHQRPPHQ� 'HU 9HUODXI GHV 6KDSHUVLJQDOV XQG GLH

6DPSOHVWHOOHQ VLQG LQ $EELOGXQJ ��� GDUJHVWHOOW� /LHJW NHLQHU GHU 0H�SXQNWH DXI GHP 0D[LPXP� VR

PX� GXUFK HLQH JHHLJQHWH 6RIW� RGHU +DUGZDUH GHU JHQDXH :HUW GHV 0D[LPXPV EHVWLPPW ZHUGHQ� ,Q

7DEHOOH � VLQG GLH FKDUDNWHULVWLVFKHQ (LJHQVFKDIWHQ QRFKPDOV ]XVDPPHQJHVWHOOW�

7DEHOOH �� &KDUDNWHULVWLVFKH (LJHQVFKDIWHQ GHV 6KDSHUVLJQDOV�

%LSRODUHV 3XOVVKDSLQJ SRVLWLYHU hEHUVFKZLQJHU EHWUlJW ��� GHV 0D[LPXPV

3XOVK|KH � ELV ����9

3XOVEUHLWH ���QV

QHJDWLYH $QVWLHJV]HLW WU ��QV

SRVLWLYH $EIDOOV]HLW WI ��QV

����� $QIRUGHUXQJHQ DQ GLH hEHUWUDJXQJVVWUHFNH

(LQH LGHDOH DQDORJ RSWLVFKH hEHUWUDJXQJVVWUHFNH VROOWH GDV 6KDSHUVLJQDO LGHQWLVFK ����� �EHUWUDJHQ

N|QQHQ� RKQH HV LQ LUJHQGHLQHU :HLVH ]X EHHLQIOXVVHQ� 'D GLHV QLFKW P|JOLFK LVW� P�VVHQ ZLFKWLJH

5DQGEHGLQJXQJHQ ]XVDPPHQJHVWHOOW ZHUGHQ� GLH HLQH ]XYHUOlVVLJH $UEHLWVZHLVH GHV /HYHO���7ULJJHUV

JHZlKUOHLVWHQ N|QQHQ� 'LH 0HVVXQJHQ LQ .DSLWHO � XQG � P�VVHQ ]HLJHQ� RE GLH hEHUWUDJXQJVV\VWHPH

GLHVHQ $QIRUGHUXQJHQ JHUHFKW ZHUGHQ N|QQHQ�

(LQH FKDUDNWHULVWLVFKH *U|�H HLQHU hEHUWUDJXQJVVWUHFNH LVW GHU '\QDPLVFKH %HUHLFK �'%�� (U JLEW

DQ� ZLHYLHO YHUVFKLHGHQH =XVWlQGH PDQ EHL HLQHP 6\VWHP XQWHUVFKHLGHQ NDQQ� (V JLOW DOOJHPHLQ�

'%
JU|�WHU :HUW

NOHLQVWH (LQKHLW
=

'LH NOHLQVWH (LQKHLW� RIW DOV /6% �OHDVW VLJQLILFDQW ELW� EH]HLFKQHW� JLEW GLH 1DFKZHLVJUHQ]H DQ� 8QWHU

LKU LVW GDV 6LJQDO QLFKW PHKU YRP 5DXVFKHQ �8QWHUJUXQG� ]X WUHQQHQ� )�U GLH DQDORJ RSWLVFKH

hEHUWUDJXQJ KHL�W GLHV� GD� VLFK GHU '\QDPLVFKH %HUHLFK DXV

'%
PD[LPDOH $XVJDQJVVSDQQXQJ

HOHNWURQLVFKHV 5DXVFKHQ
=

EHUHFKQHW�
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'LHVHU =DKOHQZHUW ZLUG RIW ]XU %DVLV � DQJHJHEHQ XQG EHVLW]W GLH (LQKHLW %LW� -H QDFK $UW GHU

5DXVFKPHVVXQJ HUJHEHQ VLFK OHLFKW XQWHUVFKLHGOLFKH :HUWH I�U GHQ '\QDPLVFKHQ %HUHLFK� 'HVKDOE VROOWH

GLH JHQDX GHILQLHUWH UPV
�
�5DXVFKVSDQQXQJ JHPHVVHQ ZHUGHQ� 6LH HUP|JOLFKW HLQHQ 9HUJOHLFK ]ZLVFKHQ

YHUVFKLHGHQHQ hEHUWUDJXQJVV\VWHPHQ� 'DEHL LVW DEHU ]X EHDFKWHQ� GD� LQ GLHVHP %HUHLFK QXU HLQH

6WDQGDUGDEZHLFKXQJ ��V� GHU 5DXVFKVSDQQXQJ OLHJW� 'LH :DKO HLQHU �V *UHQ]H Z�UGH GHP NOHLQVWHQ

�EHUWUDJEDUHQ 6LJQDO EHVVHU HQWVSUHFKHQ
�
�

'DV PD[LPDOH 6LJQDO I�U GHQ /HYHO���7ULJJHU EHWUlJW ����9 XQG VROO HLQHU (QHUJLH YRQ ���*H9

HQWVSUHFKHQ� :LUG GLHVHV 6LJQDO PLW HLQHP )$'&� GHU HLQHQ '\QDPLVFKHQ %HUHLFK YRQ �%LW EHVLW]W�

GLJLWDOLVLHUW� GDQQ HQWVSULFKW �/6% HLQHP *H9 EH]LHKXQJVZHLVH |��P9�

0LW GHU 'HILQLWLRQ GHV '\QDPLVFKHQ %HUHLFKV N|QQHQ GLH FKDUDNWHULVWLVFKHQ (LJHQVFKDIWHQ HLQHU

DQDORJ RSWLVFKHQ hEHUWUDJXQJ I�U GHQ /HYHO���7ULJJHU DQJHJHEHQ ZHUGHQ� 'LHVH VLQG�

x 'HU '\QDPLVFKH %HUHLFK PX� JU|�HU RGHU JOHLFK �%LW VHLQ� �%LW HQWVSULFKW GHP '\QDPLVFKHQ

%HUHLFK GHV )$'&V� GHU ]XU 'LJLWDOLVLHUXQJ YHUZHQGHW ZHUGHQ VROO� :HQQ P|JOLFK� VROOWH GLHV

DXFK I�U HLQH �V 5DXVFKVSDQQXQJ QRFK JHOWHQ�

x 'D GDV 'HWHNWRUUDXVFKHQ NOHLQHU DOV ×*H9 LVW� VROOWH GDV HOHNWURQLVFKH 5DXVFKHQ HEHQIDOOV

NOHLQHU DOV × /6% ��P9� VHLQ�

x 0|FKWH PDQ MHGHQ (QHUJLHEHUHLFK PLW GHU JOHLFKHQ *HQDXLJNHLW DXIO|VHQ� LVW HLQH OLQHDUH

hEHUWUDJXQJVNHQQOLQLH Q|WLJ� %HQ|WLJW PDQ EHL K|KHUHQ (QHUJLHQ ZHQLJHU $XIO|VXQJ� NDQQ PDQ

HLQHQ OHLFKW JHNU�PPWHQ RGHU ]ZHL YHUVFKLHGHQ VWDUN JHNU�PPWH %HUHLFKH IHVWOHJHQ� ,Q MHGHP )DOO

PX� GHU 9HUODXI GHU .HQQOLQLH JHQDX EHNDQQW VHLQ� XQG $EZHLFKXQJHQ GDYRQ VROOWHQ XQWHU ��

OLHJHQ�

x -HGHU 2SHUDWLRQVYHUVWlUNHU �23� EHQ|WLJW HLQH JHZLVVH =HLW� XP YRQ �9 DXI HLQHQ JHZLVVHQ

6SDQQXQJVZHUW DP $XVJDQJ DQ]XVWHLJHQ �VHWWOLQJ WLPH�� 'LHVH =HLW VROOWH XQDEKlQJLJ YRQ GHU

$XVJDQJVVSDQQXQJ VHLQ� GHQQ VRQVW Z�UGH GLH =HLW I�U GLH hEHUWUDJXQJ GHU 3XOVH �GHOD\ SHDN WR

SHDN� YRQ GHU 3XOVK|KH DEKlQJHQ XQG LP XQJ�QVWLJVWHP )DOO VRJDU HLQHQ %XQFK�&URVVLQJ

$EVWDQG YRQ ��QV �EHUVFKUHLWHQ� 'HU 7ULJJHU Z�UGH GLHVHQ 3XOV VRPLW ]X HLQHP DQGHUHQ %XQFK

]lKOHQ XQG IDOVFKH (QWVFKHLGXQJHQ WUHIIHQ� 0DQ VLHKH KLHU]X QRFKPDOV $EELOGXQJ ���� LQ

ZHOFKHU GLH VFKZDU]HQ 3XQNWH DXFK DOV %XQFK�&URVVLQJ $EVWDQG �HEHQIDOOV ��0+]� LQWHUSUHWLHUW

ZHUGHQ N|QQHQ�

x 'HU 6KDSHUSXOV EHVLW]W HLQH $QVWLHJV]HLW YRQ ��QV� ZDV HLQHU )UHTXHQ] YRQ ��0+] HQWVSULFKW�

6ROO GLH hEHUWUDJXQJVVWHFNH GHQ 6LJQDOYHUODXI XQYHUlQGHUW �EHUWUDJHQ� GDQQ VROOWH VLH GHPQDFK

PLQGHVWHQV HLQH %DQGEUHLWH YRQ ��0+] EHVLW]HQ� 'LH 3XOVK|KHQLQIRUPDWLRQ NDQQ DEHU DXFK PLW

HLQHU JHULQJHUHQ %DQGEUHLWH YRQ FD� ��0+] �EHUWUDJHQ ZHUGHQ� 'HU 6LJQDOYHUODXI ZLUG GDEHL

]ZDU QLFKW PHKU H[DNW DEJHELOGHW� DEHU HU HQWKlOW ZHQLJHU KRFKIUHTXHQWH 5DXVFKDQWHLOH� 'LH

%DQGEUHLWH GHU hEHUWUDJXQJ VROOWH GHVKDOE JHUDGH VR JUR� VHLQ� GD� GLH I�U GHQ 7ULJJHU ZLFKWLJH

3XOVK|KHQLQIRUPDWLRQ PLW P|JOLFKVW JHULQJHP 5DXVFKHQ �EHUWUDJHQ ZLUG�

x 'LH /HLVWXQJVDXIQDKPH GHU (OHNWURQLN PX� P|JOLFKVW JHULQJ DXVIDOOHQ� GD EHL HLQHP )DNWRU YRQ

���� .DQlOHQ QLFKW QXU HLQ KRKHU (QHUJLHYHUEUDXFK� VRQGHUQ DXFK HLQH JUR�H 9HUOXVWZlUPH

HQWVWHKW� GLH GXUFK DXIZHQGLJH .�KOXQJ DEJHI�KUW ZHUGHQ PX��

x )�U GLH 0RQWDJH GHU )DVHUQ EHQ|WLJW PDQ RSWLVFKH 6WHFNYHUELQGXQJHQ� 'LHVH 9HUELQGXQJVVWHOOHQ

P�VVHQ UHSURGX]LHUEDU VHLQ� GDV KHL�W� EHLP $E]LHKHQ XQG ZLHGHU $XIVWHFNHQ GDUI GXUFK GLH

(LQNRSSOXQJ GLH /LFKWLQWHQVLWlW QLFKW DEQHKPHQ�

�
5RRW0HDQ 6TXDUH�YDOXH

�
1lKHUHV ]XU 5DXVFKPHVVXQJ VLHKH $EVFKQLWW ����
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x 'LH 7HPSHUDWXUVWDELOLWlW GHU (OHNWURQLN PX� JHZlKUOHLVWHW VHLQ�

x 'LH 6HQGHU XQG GLH )DVHUQ P�VVHQ HLQH JHQ�JHQG JUR�H 6WUDKOHQKlUWH EHVLW]HQ� XP GHQ

]XYHUOlVVLJHQ %HWULHE �EHU GLH %HWULHEVMDKUH GHV $7/$6�'HWHNWRUV DP /+& VLFKHU]XVWHOOHQ�

x 'LH (PSIlQJHUHOHNWURQLN VROOWH HLQ P|JOLFKVW NRPSDNWHV /D\RXW EHVLW]HQ� XP P|JOLFKVW YLHOH

.DQlOH DXI HLQHP 90(
�
�%RDUG LP 7ULJJHU�.RQWUROOUDXP LQWHJULHUHQ ]X N|QQHQ�

x 'LH hEHUWUDJXQJ VROOWH '&�JHNRSSHOW VHLQ� ZDV ]XU )ROJH KDW� GD� VLFK LP 6LJQDOZHJ GHU

(OHNWURQLN NHLQH .RQGHQVDWRUHQ EHILQGHQ G�UIHQ� (LQH '&�hEHUWUDJXQJ KDW JHJHQ�EHU HLQHU

$&�hEHUWUDJXQJ GHQ 9RUWHLO� GD� 7HPSHUDWXUGULIWV GHU YRUDQJHJDQJHQHQ (OHNWURQLN DXFK QDFK

GHU hEHUWUDJXQJ QRFK I�U HLQH .DOLEULHUXQJ EHREDFKWEDU EOHLEHQ� $X�HUGHP ZLUG EHL KRKHQ

3XOVUDWHQ GLH %DVHOLQH QLFKW IHVWJHKDOWHQ� ZDV QDW�UOLFK GLH (QHUJLH GHU 3XOVH YHUIlOVFKHQ Z�UGH�

'DV )HVWKDOWHQ GHU %DVHOLQH ZLUG YRU DOOHP GDQQ ZLFKWLJ� ZHQQ PDQ DXI GHQ ELSRODUHQ

8QWHUVFKZLQJHU� ]ZHFNV GHU 9HUJU|�HUXQJ GHV '\QDPLVFKHQ %HUHLFKV XP ���� YHU]LFKWHQ

P|FKWH� hEHUWUlJW PDQ NHLQH :HFKVHOVWU|PH� GDQQ YHUVFKLHEW VLFK GLH 1XOOLQLH VHKU VFKQHOO� GD

GLH )OlFKHQ XQWHUKDOE XQG REHUKDOE GLHVHU /LQLH QLFKW PHKU JOHLFK VLQG�

%HL HLQHU RSWLVFKHQ hEHUWUDJXQJ N|QQHQ NHLQH :HFKVHOVWURPSXOVH �EHUWUDJHQ ZHUGHQ� GD /LFKW

QLFKW LQ QHJDWLYHU 5LFKWXQJ� VR]XVDJHQ U�FNZlUWV� JHVHQGHW ZHUGHQ NDQQ� 'HU N�QVWOLFKH 2IIVHW�

GHU GLH /(' LPPHU NRQVWDQW PLW ��� LKUHU PD[LPDOHQ +HOOLJNHLW OHXFKWHQ Ol�W� KDW GHVKDOE EHL

HLQHU RSWLVFKHQ hEHUWUDJXQJ NHLQH %HGHXWXQJ XQG NDQQ I�U HLQH '&�hEHUWUDJXQJ EHGHQNHQORV

ZHJJHODVVHQ ZHUGHQ� 9HU]LFKWHW PDQ DOOHUGLQJV DXI .RSSHONRQGHQVDWRUHQ LP 6LJQDOZHJ� GLH WLHIH

)UHTXHQ]HQ KHUDXVILOWHUQ� OLHIHUW QLHGHUIUHTXHQWHV 5DXVFKHQ HLQHQ ]XVlW]OLFKHQ 5DXVFKEHLWUDJ EHL

GHU hEHUWUDJXQJ�

�
9HUVD0RGXOH (XURFDUG



��

� *UXQGODJHQ XQG )XQNWLRQVSULQ]LSLHQ RSWLVFKHU

%DXHOHPHQWH

$EVRUSWLRQ� VWLPXOLHUWH XQG VSRQWDQH (PLVVLRQ VLQG GUHL :HFKVHOZLUNXQJHQ ]ZLVFKHQ 3KRWRQHQ XQG

(OHNWURQHQ LQ (QHUJLHElQGHUQ� 6LH ZHUGHQ LQ RSWLVFKHQ %DXHOHPHQWHQ LQ YHUVFKLHGHQVWHU :HLVH

DXVJHQXW]W� /HXFKWGLRGHQ VLQG VR NRQVWUXLHUW� GD� (OHNWURQHQ EHL %DQG�EHUJlQJHQ /LFKW GXUFK VSRQWDQH

(PLVVLRQ DXVVHQGHQ� %HL /DVHUGLRGHQ HU]LHOW PDQ PLW +LOIH GHU VWLPXOLHUWHQ (PLVVLRQ HLQH

/LFKWYHUVWlUNXQJ XQG LQ 3KRWRHPSIlQJHUQ HU]HXJW PDQ DXIJUXQG GHU 3KRWRDEVRUSWLRQ PH�EDUH

HOHNWULVFKH 6LJQDOH�

'LH GUHL :HFKVHOZLUNXQJHQ N|QQHQ YHUHLQIDFKW DQKDQG HLQHV =ZHLQLYHDXVFKHPDV� ZLH HV LQ

$EELOGXQJ ��� JH]HLJW LVW� HUNOlUW ZHUGHQ�

$EELOGXQJ ���� 'DUVWHOOXQJ YRQ $EVRUSWLRQ� VWLPXOLHUWHU XQG VSRQWDQHU (PLVVLRQ DQKDQG HLQHV

=ZHLQLYHDXVFKHPDV�

%HVLW]W GDV DQNRPPHQGH 3KRWRQ GLH (QHUJLH (� � (�� VR NDQQ GXUFK $EVRUSWLRQ HLQ (OHNWURQ YRP

1LYHDX (� ]XP 1LYHDX (� DQJHKREHQ ZHUGHQ� %HL GHU VWLPXOLHUWHQ (PLVVLRQ EHILQGHW VLFK GDV (OHNWURQ

EHUHLWV LQ GHP DQJHUHJWHQ =XVWDQG (� XQG NDQQ GXUFK HLQ 3KRWRQ PLW GHU (QHUJLH (� � (� LQIROJH GHU

6FKZLQJXQJHQ GHV HOHNWURPDJQHWLVFKHQ )HOGHV ]XU $EVWUDKOXQJ VWLPXOLHUW ZHUGHQ� 'DV DQUHJHQGH XQG

GDV HPLWWLHUWH 3KRWRQ KDEHQ GDEHL GLH JOHLFKH :HOOHQOlQJH� JOHLFKH 3KDVH XQG 5LFKWXQJ� :HQQ GDV $WRP

YRQ HLQHP DQJHUHJWHQ =XVWDQG VSRQWDQ LQ GHQ *UXQG]XVWDQG ]XU�FNNHKUW XQG GDEHL 6WUDKOXQJ HPLWWLHUW�

VSULFKW PDQ YRQ VSRQWDQHU (PLVVLRQ�

,P IROJHQGHQ VROOHQ GLH $UEHLWVZHLVH XQG GHU $XIEDX YRQ /HXFKWGLRGHQ� /DVHUQ XQG 3KRWRGLRGHQ

HUOlXWHUW ZHUGHQ� (EHQVR ZHUGHQ .RQVWUXNWLRQVXQWHUVFKLHGH EHL /LFKWZHOOHQOHLWHUQ XQG *UXQGODJHQ GHU

HOHNWURQLVFKHQ 5DXVFKPHVVXQJ EHVFKULHEHQ� ZLH VLH I�U GLH %HVWLPPXQJ GHV '\QDPLVFKHQ %HUHLFKV GHU

hEHUWUDJXQJVVWUHFNH ZLFKWLJ VLQG�



��

��� /HXFKWGLRGHQ

'HU RSWLVFKH 6HQGHU VSLHOW HLQH HQWVFKHLGHQGH 5ROOH EHL RSWLVFKHQ hEHUWUDJXQJVV\VWHPHQ� (U KDW GLH

$XIJDEH� HOHNWULVFKH (QHUJLH LQ RSWLVFKH (QHUJLH �/LFKW� XP]XZDQGHOQ XQG GLHVH GDQQ P|JOLFKVW

HIIHNWLY LQ HLQH )DVHU HLQ]XNRSSHOQ� 0DQ XQWHUVFKHLGHW KDXSWVlFKOLFK GUHL /LFKWTXHOOHQ EHL RSWLVFKHQ

6HQGHUQ�

x 4XHOOHQ PLW NRQWLQXLHUOLFKHP 6SHNWUXP

x PRQRFKURPDWLVFK LQNRKlUHQW VWUDKOHQG �/('
�
�

x PRQRFKURPDWLVFK NRKlUHQW VWUDKOHQG �/$6(5
��
��

Monochromatisch strahlende Lichtquellen strahlen mit einer bestimmten Wellenlänge oder
zumindest in einem sehr engen Wellenlängenbereich. 'LH :HOOHQ HLQHU /LFKWTXHOOH VLQG ]XHLQDQGHU

NRKlUHQW� ZHQQ GLH 6FKZLQJXQJVHEHQHQ JOHLFK VLQG XQG GLH 3KDVHQEH]LHKXQJ ]HLWOLFK NRQVWDQW LVW� 1XU

GDQQ LVW HLQH NRQVWUXNWLYH ,QWHUIHUHQ] P|JOLFK� ,QNRKlUHQW EHGHXWHW� GD� GDV ,QWHUIHUHQ]JOLHG GHU :HOOHQ

LGHQWLVFK YHUVFKZLQGHW� 'LH *HVDPWLQWHQVLWlW GHU :HOOHQ HUJLEW VLFK GDQQ DXV GHU $GGLWLRQ GHU

(LQ]HOLQWHQVLWlWHQ�

,P IROJHQGHQ ZHUGHQ GLH $UEHLWVZHLVH� GHU $XIEDX XQG GLH .HQQOLQLHQ HLQHU /(' EHVFKULHEHQ ZLH VLH

I�U GHQ (LQVDW] DOV PRQRFKURPDWLVFK LQNRKlUHQW VWUDKOHQGH /LFKWTXHOOHQ LQ HLQHP RSWLVFKHQ 6HQGHU YRQ

%HGHXWXQJ VLQG�

����� $UEHLWVZHLVH YRQ /HXFKWGLRGHQ

(LQH /(' VWHOOW HLQHQ LQ 'XUFKOD�ULFKWXQJ JHSROWHQ SQ�hEHUJDQJ GDU �VLHKH $EELOGXQJ ����� %HL GHU

/LFKWHU]HXJXQJ LP SQ�hEHUJDQJ QXW]W PDQ DXV� GD� 0DMRULWlWVODGXQJVWUlJHU QDFK GHU 'XUFKTXHUXQJ

GHU 5DXPODGXQJV]RQH UHNRPELQLHUHQ�

/DGXQJVWUlJHU� GLH VLFK LQ GHP YRQ GHU 'RWLHUXQJ YRUJHJHEHQHP *HELHW DXIKDOWHQ� G�K� (OHNWURQHQ

LP Q� XQG /|FKHU LP S�*HELHW� ZHUGHQ DOV 0DMRULWlWVODGXQJVWUlJHU EH]HLFKQHW� 'LIIXQGLHUHQ VLH LQ GDV

HQWJHJHQJHVHW]W GRWLHUWH *HELHW� VR KHL�HQ VLH GRUW 0LQRULWlWVODGXQJVWUlJHU�

�
/LJKW (PLWWLQJ 'LRGH

��
/LJKW $PSOLILFDWLRQ E\ 6WLPXODWHG (PLVVLRQ RI 5DGLDWLRQ



��

$EELOGXQJ ���� 9HUDQVFKDXOLFKXQJ GHU 5HNRPELQDWLRQ GHU 0DMRULWlWVODGXQJVWUlJHU QDFK 'XUFKTXHUXQJ

GHU 5DXPODGXQJV]RQH�

%ULQJW PDQ HLQHQ S�GRWLHUWHQ +DOEOHLWHU PLW HLQHP Q�GRWLHUWHQ +DOEOHLWHU ]XVDPPHQ� VR ELOGHW VLFK DQ

GHU *UHQ]VFKLFKW GXUFK 'LIIXVLRQ GHU /DGXQJVWUlJHU HLQH 6SHUUVSDQQXQJ DXV� GD VLFK GLH (OHNWURQHQ GHV

'RQDWRUV
��
PLW GHQ /|FKHUQ GHV $N]HSWRUV

��
QHXWUDOLVLHUHQ� 'HU 'RQDWRU LQ GHU 6SHUUVFKLFKW ZLUNW GDQQ

GXUFK GLH $EJDEH HLQHV (OHNWURQV SRVLWLY JHODGHQ XQG GHU $N]HSWRU GXUFK GLH $XIQDKPH GHV (OHNWURQV

QHJDWLY JHODGHQ� 'LH 6SHUUVSDQQXQJ ZLUG VRPLW QLFKW GXUFK IUHLH /DGXQJVWUlJHU DXIJHEDXW� VRQGHUQ

GXUFK GLH UDXPIHVWHQ ,RQHQU�PSIH� /HJW PDQ LQ 'XUFKIOX�ULFKWXQJ �SOXV DQ S�6HLWH XQG PLQXV DQ

Q�6HLWH� HLQH lX�HUH 6SDQQXQJ DQ� VR HUK|KW PDQ GLH $Q]DKO GHU 0DMRULWlWVODGXQJVWUlJHU LP MHZHLOLJHP

*HELHW� G�K� GLH (OHNWURQHQ LP Q�*HELHW XQG GLH /|FKHU LP S�*HELHW� 'DGXUFK YHUULQJHUW VLFK GLH

6SHUUVSDQQXQJ� VR GD� VLFK GLH (OHNWURQHQ XQG /|FKHU DXIHLQDQGHU ]XEHZHJHQ N|QQHQ ELV VLH GDQQ LP

.RQWDNWEHUHLFK GHV SQ�hEHUJDQJV UHNRPELQLHUHQ�

%HL +DOEOHLWHUQ PLW GLUHNWHU %DQGO�FNH HUIROJW GDEHL KlXILJ HLQ hEHUJDQJ GHV (OHNWURQV DXV GHP

/HLWXQJVEDQG LQ HLQ /RFK DXV GHP 9DOHQ]EDQG XQWHU (PLVVLRQ HLQHV 3KRWRQV� 'LHVHU 3UR]H� LVW DOVR GLH

8PNHKUXQJ GHV RSWLVFKHQ $EVRUSWLRQVSUR]HVVHV �VLHKH KLHU]X $EELOGXQJ ���� >5HI��@� %HL GLHVHP

hEHUJDQJ ZLUG GLH :HOOHQOlQJH GHV 3KRWRQV� XQG GDPLW GLH )DUEH GHV HPLWWLHUWHQ /LFKWV� GXUFK GHQ

%DQGDEVWDQG EHVWLPPW� (V JLOW�
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��
(LQ 'RQDWRU KDW HLQ $X�HQHOHNWURQ PHKU DOV GDV *LWWHU�

��
(LQ $N]HSWRU KDW HLQ $X�HQHOHNWURQ ZHQLJHU DOV GDV *LWWHU�



��

$EELOGXQJ ���� 'LVSHUVLRQVNXUYH (�N� ]XU 9HUDQVFKDXOLFKXQJ GHU 5HNRPELQDWLRQ EHL GLUHNWHQ

+DOEOHLWHUQ� (LQ (OHNWURQ JHKW GXUFK (PLVVLRQ HLQHV 3KRWRQV YRP /HLWXQJVEDQG LQ GDV 9DOHQ]EDQG �EHU

XQG EHVHW]W GRUW HLQH )HKOVWHOOH �/RFK��



��

%HL +DOEOHLWHUQ PLW LQGLUHNWHU %DQGO�FNH EHILQGHW VLFK GDV 3RWHQWLDOPLQLPXP QLFKW GLUHNW �EHU GHP

0D[LPXP GHV 9DOHQ]EDQGHV� VRQGHUQ YHUVHW]W GDQHEHQ� :LH LQ $EELOGXQJ ��� JH]HLJW LVW� HUIROJW GLH

5HNRPELQDWLRQ PHLVW VWUDKOXQJVORV� G�K� HV ZHUGHQ QXU 3KRQRQHQ
��

HU]HXJW� 8P DXFK GHUDUWLJH

+DOEOHLWHU DOV /HXFKWGLRGHQ QXW]HQ ]X N|QQHQ� EDXW PDQ JHHLJQHWH 5HNRPELQDWLRQV]HQWUHQ HLQ� ]X GHQHQ

HLQ VWUDKOHQGHU hEHUJDQJ P|JOLFK LVW�

$EELOGXQJ ���� 'LVSHUVLRQVNXUYH (�N� HLQHV LQGLUHNWHQ +DOEOHLWHUV� 'DV 0LQLPXP GHV /HLWXQJVEDQGHV

LVW ]X JUR�HQ :HOOHQYHNWRUHQ YHUVFKREHQ� (LQ hEHUJDQJ LVW QXU P|JOLFK� ZHQQ QHEHQ GHU (QHUJLH DXFK

,PSXOV DXVJHWDXVFKW ZLUG� (LQH ,PSXOVlQGHUXQJ ZLUG GXUFK GLH (U]HXJXQJ YRQ 3KRQRQHQ HUUHLFKW�

(LQ KlXILJ EHQXW]WHU +DOEOHLWHU PLW 5HNRPELQDWLRQV]HQWUHQ LVW GHU 0LVFKNULVWDOO *D$V��;3;� %HL

HLQHU 3KRVSKRU�'RWLHUXQJ YRQ � d [ ����� LVW HU HLQ GLUHNWHU +DOEOHLWHU XQG I�U JU|�HUH :HUWH YRQ [ HLQ

LQGLUHNWHU +DOEOHLWHU� -H QDFK 'RWLHUXQJ PLW 3KRVSKRU lQGHUW VLFK DXFK GHU %DQGDEVWDQG XQG GDPLW GLH

)DUEH GHV HPLWWLHUWHQ /LFKWV�

��
6FKZLQJXQJV]XVWDQG GHV JHVDPWHQ *LWWHUV



��

����� 3ULQ]LSLHOOHU $XIEDX HLQHU REHUIOlFKHQHPLWWLHUHQGHQ /('

'DPLW GLH 6WUDKOXQJ DXV GHP +DOEOHLWHUPDWHULDO DXVWUHWHQ NDQQ� EHYRU VLH ZLHGHU DEVRUELHUW ZLUG�

PX� GHU SQ�hEHUJDQJ P|JOLFKVW GLFKW XQWHU GLH 2EHUIOlFKH JHOHJW ZHUGHQ� 'LH $EELOGXQJ ��� >5HI��@

]HLJW GHQ SULQ]LSLHOOHQ $XIEDX HLQHU REHUIOlFKHQHPLWWLHUHQGHQ /('� 'LH S�6FKLFKW LVW QXU ZHQLJH PP

GLFN XQG VFKZlFKHU DOV GLH Q�=RQH GRWLHUW� VR GD� GLH 6SHUUVFKLFKW ZHLWJHKHQG LQ GHU S�=RQH YHUOlXIW�

$EELOGXQJ ���� 3ULQ]LSLHOOHU $XIEDX HLQHU REHUIOlFKHQHPLWWLHUHQGHQ /('�

+DOEOHLWHU� GLH EHL GHU +HUVWHOOXQJ YRQ /('V YHUZHQGHW ZHUGHQ� ]�%� *D$V XQG $O*D$V� KDEHQ

HLQHQ UHODWLY KRKHQ %UHFKXQJVLQGH[ YRQ XQJHIlKU ���� 6WUDKOXQJ WULWW GHVKDOE QXU ELV ]X HLQHP :LQNHO

YRQ FD� ��q DXV� %HL $EVWUDKOZLQNHOQ� GLH GDU�EHU OLHJHQ� WULWW 7RWDOUHIOH[LRQ DXI� %HL $Q]HLJHHOHPHQWHQ�

ZLH ]XP %HLVSLHO EHL ��6HJPHQW $Q]HLJHQ� LVW PDQ EHP�KW� GXUFK OLFKWVWUHXHQGH 8PK�OOXQJHQ RGHU

GXUFK 0HKUIDFKUHIOH[LRQHQ GHQ $EVWUDKOZLQNHO ]X YHUJU|�HUQ� %HL GHU hEHUWUDJXQJ PLW *ODVIDVHUQ

YHUVXFKW PDQ KLQJHJHQ P|JOLFKVW YLHO /LFKW LQ HLQH )DVHU HLQ]XNRSSHOQ� ZDV HLQHQ P|JOLFKVW NOHLQHQ

$EVWUDKOZLQNHO HUIRUGHUW� 'D GLHV DEHU QXU LQ JHULQJHP 8PIDQJ JHOLQJW� EHQXW]W PDQ PHLVWHQV

0LNUROLQVHQ� GLH GLUHNW DXI GLH 2EHUIOlFKH DXIJHJRVVHQ RGHU DXIJHVHW]W VLQG�

����� .HQQOLQLHQ GHV HPLWWLHUWHQ /LFKWV

'LH LGHDOH 3�, �/LFKWOHLVWXQJ�6WURP� .HQQOLQLH HLQHU /(' LVW LQ $EELOGXQJ ��� JH]HLJW >5HI��@� (LQH

/(' EHVLW]W LP 9HUJOHLFK ]X GHQ PHLVWHQ +DOEOHLWHUODVHUQ �VLHKH $EELOGXQJ ����� HLQH VHKU OLQHDUH

.HQQOLQLH� GHUHQ 1XOOGXUFKJDQJ LP 8UVSUXQJ OLHJW�

$EELOGXQJ ���� ,GHDOH /LFKWOHLVWXQJ HLQHU /('



��

(V LVW NODU� GD� HV DXFK EHL VHKU JXWHQ /('V $EZHLFKXQJHQ YRQ GHU LGHDOHQ .HQQOLQLH JHEHQ ZLUG�

:LH VWDUN GLHVH $EZHLFKXQJHQ VLQG� LVW XQWHU DQGHUHP YRQ GHU (UZlUPXQJ GHV 6XEVWUDWHV DEKlQJLJ� (LQ

NRQVWDQWHU �'&� 6WURP HUZlUPW GHQ +DOEOHLWHU DP VWlUNVWHQ� HQWVSUHFKHQG JUR� LVW GLH $EZHLFKXQJ GHU

.HQQOLQLH YRQ GHU LGHDOHQ /LQHDULWlW� ,Q GLHVHP )DOO LVW HLQ JXWHU :lUPHNRQWDNW GHV 6XEVWUDWV ]XP

/('�*HKlXVH lX�HUVW ZLFKWLJ� ,P 3XOVEHWULHE HUKlOW PDQ HLQH EHVVHUH /LQHDULWlW� ZHLO GDQQ GLH =HLW�

LQQHUKDOE GHU HLQ KRKHU 6WURP IOLH�W QLFKW DXVUHLFKW� XP GLH 7HPSHUDWXU LP ,QQHUHQ PHUNOLFK ]X HUK|KHQ�

8P HLQH SUl]LVH /LQHDULWlW ]X HUKDOWHQ� LVW HV QLFKW QXU QRWZHQGLJ� lX�HUH 7HPSHUDWXUHIIHNWH PLW

HOHNWURQLVFKHQ 6FKDOWNUHLVHQ ]X NRPSHQVLHUHQ� VRQGHUQ HV PX� GLH /LFKWOHLVWXQJ GLUHNW DP $XVJDQJ

�EHU HLQH 0RQLWRUSKRWRGLRGH JHPHVVHQ ZHUGHQ� 'HP 6WURP ZLUG GDQQ �EHU HLQH QHJDWLYH

5�FNNRSSOXQJ �IHHGEDFN� VRODQJH JHJHQJHVWHXHUW� ELV GLH .HQQOLQLH ZLHGHU OLQHDU LVW�

$EELOGXQJ ��� ]HLJW .HQQOLQLHQ YRQ 2EHUIOlFKHQ� XQG .DQWHQHPLWWHUQ
��
� GLH HLQH JXWH /LQHDULWlW

DXIZHLVHQ >5HI��@� 0DQ HUNHQQW� GD� REHUIOlFKHQHPLWWLHUHQGH /('V PHKU RSWLVFKH (QHUJLH LQ GLH /XIW

DEJHEHQ N|QQHQ DOV .DQWHQHPLWWHU�

$EELOGXQJ ���� ,Q GLH /XIW DEJHJHEHQH RSWLVFKH (QHUJLH �EHU GHP '&�6WURP DOV W\SLVFKHV %HLVSLHO I�U

JXWH /('V >5HI��@� �D� $O*D$V REHUIOlFKHQHPLWWLHUHQGH /(' PLW ��PP DNWLYHU 6FKLFKW� �E� $O*D$V

NDQWHQHPLWWLHUHQGH /(' PLW HLQHU 6WUHLIHQOlQJH YRQ ���PP�

����� (PLVVLRQVVSHNWUXP YRQ /HXFKWGLRGHQ

-H QDFK 'RWLHUXQJ PLW )UHPGDWRPHQ NDQQ GHU %DQGDEVWDQG LQ HLQHP +DOEOHLWHU YHUlQGHUW ZHUGHQ� ,P

0LVFKNULVWDOO *D$V��;3; ZLUG VRPLW� MH QDFK 6WlUNH GHU 'RWLHUXQJ PLW 3KRVSKRU� GLH )DUEH GHV

HPLWWLHUWHQ /LFKWV EHHLQIOX�W� )�U [  � HPLWWLHUW UHLQHV *D$V LP ,QIUDURWHQ� GD HV HLQ %DQGO�FNH YRQ

����H9 EHVLW]W� )�U [  ���� HUJLEW VLFK HLQH %DQGO�FNH YRQ ����H9 XQG GLH 'LRGHQ OHXFKWHQ URW� 8P

(PLVVLRQHQ LP JHOEJU�QHQ 6SHNWUDOEHUHLFK ]X HUKDOWHQ� ZLUG 6WLFNVWRII DOV 5HNRPELQDWLRQV]HQWUXP

HLQJHEDXW� %ODXOHXFKWHQGH 'LRGHQ EHVWHKHQ DXV *D1 XQG VLQG PLW 0DJQHVLXP GRWLHUW�

'LH VSHNWUDOH ,QWHQVLWlWVYHUWHLOXQJ HLQHU /('� GLH EHL =LPPHUWHPSHUDWXU LKU ,QWHQVLWlWVPD[LPXP LP

%HUHLFK YRQ ���QP ELV ���QP KDW� EHVLW]W HLQH +DOEZHUWVEUHLWH YRQ ��QP ELV ��QP >5HI��@� )�U

+DOEOHLWHU� GLH HLQH NOHLQHUH %DQGO�FNH EHVLW]HQ� HUKlOW PDQ OlQJHUH :HOOHQOlQJHQ YRQ ����QP ELV

����QP� 'LH +DOEZHUWVEUHLWH EHWUlJW GRUW XP GLH �� ELV ���QP� ,Q $EELOGXQJ ��� VLQG %HLVSLHOH I�U

GLHVH 6SHNWUHQ GDUJHVWHOOW� 0DQ NDQQ GLHVH 6SHNWUHQ LP 9HUJOHLFK ]XP /DVHU DXFK DOV

9LHOPRGHQ�6SHNWUHQ YHUVWHKHQ �1lKHUHV ]XU 0RGHQDQUHJXQJ VLHKH $EVFKQLWW ������� 'LH JUR�H

+DOEZHUWVEUHLWH GHV 6SHNWUXPV ZLUG GXUFK HLQH 9DULDWLRQ GHU %DQGDEVWlQGH �EHU GHQ .ULVWDOO

YHUXUVDFKW�

��
%HL .DQWHQHPLWWHUQ ZLUG GDV /LFKW DQ GHQ 6XEVWUDWNDQWHQ HPLWWLHUW�



��

$EELOGXQJ ���� 6SHNWUDOH ,QWHQVLWlWVYHUWHLOXQJ >5HI��@� D� )�U HLQ $O*D$V 2EHUIOlFKHQHPLWWHU PLW

GRWLHUWHU DNWLYHU =RQH� E� )�U ,Q*D$V3 MHZHLOV PLW VFKZDFK XQG VWDUN GRWLHUWHU =RQH�

'LH YHUVFKLHGHQHQ )DUEHQ YRQ /('V VLQG QLFKW QXU I�U RSWLVFKH $Q]HLJHQ LQWHUHVVDQW� VRQGHUQ DXFK

I�U GLH 'DWHQ�EHUWUDJXQJ PLW HLQHU *ODVIDVHU �6L2��� ZHLO GLH 'lPSIXQJ VHKU VWDUN YRQ GHU :HOOHQOlQJH

GHV /LFKWHV DEKlQJLJ LVW XQG EHL ���QP ELV ����QP HLQ 0LQLPXP YRQ ZHQLJHU DOV �� G%�NP DXIZHLVW�

����� %HWULHEVDUWHQ I�U GLH /LFKWPRGXODWLRQ

8P ,QIRUPDWLRQHQ �EHU HLQ RSWLVFKHV hEHUWUDJXQJVV\VWHP VFKLFNHQ ]X N|QQHQ� LVW HV QRWZHQGLJ� GHP

/LFKW HLQ ,QIRUPDWLRQVVLJQDO DXI]XPRGXOLHUHQ� 'LHV NDQQ GXUFK 0RGXODWLRQ GHU ,QWHQVLWlW� )UHTXHQ]�

3KDVH RGHU GHU 3RODULVDWLRQ LQ GLJLWDOHU RGHU DQDORJHU :HLVH HUUHLFKW ZHUGHQ� (LQH ,QWHQVLWlWVPRGXODWLRQ

LVW EHL /(' XQG +DOEOHLWHUODVHU HLQIDFK GXUFK 0RGXODWLRQ GHV 6WURPHV P|JOLFK� 2SWLVFKH 0RGXODWRUHQ

VLQG DXIZHQGLJ XQG ZHUGHQ QXU HLQJHVHW]W� ZHQQ HLQH GLUHNWH 0RGXODWLRQ QLFKW P|JOLFK RGHU QXU VHKU

ODQJVDP LVW�

'LH SULQ]LSLHOOH *OHLFKVWURP�6SDQQXQJVNHQQOLQLH HLQHU /(' LVW LQ $EELOGXQJ ��� GDUJHVWHOOW� ,Q

'XUFKOD�ULFKWXQJ VWHLJW GHU 'LRGHQVWURP HUVW DE 6SDQQXQJHQ REHUKDOE YRQ 8V ���� � ���9� VHKU VFKQHOO

DQ�

$EELOGXQJ ���� 3ULQ]LSLHOOH *OHLFKVWURP�6SDQQXQJVNHQQOLQLH HLQHU 'LRGH�



��

2EZRKO GLH 6SDQQXQJ 8V NOHLQ LVW� PX� GLH /(' YRUJHVSDQQW ZHUGHQ� 'DGXUFK ZLUG QLFKW QXU GHU

QLFKWOLQHDUH $QIDQJVEHUHLFK I�U GLH hEHUWUDJXQJ DXVJHEOHQGHW� VRQGHUQ HV ZHUGHQ DXFK

*HVFKZLQGLJNHLWVQDFKWHLOH EHLP (LQVFKDOWHQ YHUPLHGHQ� ,Q 6SHUULFKWXQJ IOLH�W HLQ NOHLQHU 6SHUUVWURP ,U�

GHU ELV ]XP (UUHLFKHQ GHU 'XUFKEUXFKVVSDQQXQJ 8EU NRQVWDQW EOHLEW� 'LH HOHNWULVFKH )HOGVWlUNH LQ GHU

6SHUUVFKLFKW ZLUG GDEHL SURSRUWLRQDO ]X 8 JU|�HU� %HL 5�FNZlUWVVSDQQXQJHQ� GLH JU|�HU DOV 8EU

VLQG� WULWW 6WR�LRQLVDWLRQ HLQ� 'DEHL IOLH�W VHKU VFKQHOO HLQ JUR�HU 6WURP� GHU GDQQ GHQ SQ�.RQWDNW

HUZlUPW XQG GLH 'LRGH ]HUVW|UW >5HI��@�

-H QDFKGHP ZLH HLQ SQ�hEHUJDQJ EHWULHEHQ ZLUG� VSLHOHQ EHL GHU 0RGXODWLRQ ]ZHL XQWHUVFKLHGOLFKH

NDSD]LWLYH (IIHNWH HLQH 5ROOH� :HQQ EHL KRKHQ 0RGXODWLRQVJHVFKZLQGLJNHLWHQ GLHVH .DSD]LWlW QLFKW

PHKU XPJHODGHQ ZHUGHQ NDQQ� ZLUG GLH %DQGEUHLWH GHU hEHUWUDJXQJ EHJUHQ]W� %HLP %HWULHE LQ

6SHUULFKWXQJ GRPLQLHUW GLH VRJHQDQQWH 6SHUUVFKLFKWNDSD]LWlW &V� GLH GXUFK GLH EHLGHQ

5DXPODGXQJV]RQHQ LQ GHU 9HUDUPXQJVVFKLFKW HQWVWHKW� 'LH 6SHUUVFKLFKWNDSD]LWlW LVW VSDQQXQJVDEKlQLJ�

GD VLH VLFK ZLH GLH .DSD]LWlW HLQHV 3ODWWHQNRQGHQVDWRUV QDFK

&
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EHUHFKQHW XQG GLH %UHLWH G GHU 6SHUUVFKLFKW PLW GHU lX�HUHQ 6SDQQXQJ YHUJU|�HUW ZLUG�

'LH .DSD]LWlW� GLH I�U HLQH DQDORJH 0RGXODWLRQ MHGRFK HQWVFKHLGHQG LVW� LVW GLH 'LIIXVLRQVNDSD]LWlW

&G� GHUHQ 8UVDFKH IROJHQGHUPD�HQ HUNOlUW ZHUGHQ NDQQ >5HI��@� 1HKPHQ ZLU DQ� HLQH EHVWLPPWH

'XUFKOD�VSDQQXQJ VHL DQ GHQ SQ�.RQWDNW DQJHOHJW� 'LHV I�KUW ]X HLQHU EHVWLPPWHQ 'LFKWH YRQ

0LQRULWlWVODGXQJVWUlJHUQ LQ GHQ HQWVSUHFKHQGHQ %HUHLFKHQ� :LUG GLH DQJHOHJWH 6SDQQXQJ SO|W]OLFK

YHUULQJHUW� OLHJW I�U NXU]H =HLW HLQH JU|�HUH 0LQRULWlWVODGXQJVWUlJHUGLFKWH YRU DOV GHU QHXHQ

6SDQQXQJVEHGLQJXQJ HLJHQWOLFK HQWVSULFKW� HV ZLUG DOVR /DGXQJ JHVSHLFKHUW� 1DFK NXU]HU =HLW VLQG GLH

�EHUVFK�VVLJHQ /DGXQJVWUlJHU UHNRPELQLHUW� GLH 0LQRULWlWVODGXQJVWUlJHUGLFKWH HQWVSULFKW GHU QHXHQ�

QLHGULJHUHQ 'XUFKOD�VSDQQXQJ� 'DEHL KlQJW GHU :HUW &G GHU 'LIIXVLRQVNDSD]LWlW YRQ GHP MHZHLOV

IOLH�HQGHQ 6WURP , GXUFK GHQ hEHUJDQJ DE� GHU GLH GXUFKVFKQLWWOLFKH /DGXQJVWUlJHUGLFKWH IHVWOHJW XQG

YRQ GHU /HEHQVGDXHU W GHU /DGXQJVWUlJHU ]ZLVFKHQ (U]HXJXQJ XQG 5HNRPELQDWLRQ� 0LW GHU

(OHPHQWDUODGXQJ H� GHU %ROW]PDQQ�.RQVWDQWH N XQG GHU 7HPSHUDWXU 7 HUJLEW VLFK�
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'LH 'LIIXVLRQVNDSD]LWlW LVW GLHMHQLJH .DSD]LWlW� GLH EHL HLQH DQDORJHQ 0RGXODWLRQ ZLFKWLJ ZLUG� 6LH

EHJUHQ]W GLH %DQGEUHLWH EHL GHU hEHUWUDJXQJ� GD GLH .DSD]LWlW PLW GHP RKPLVFKHQ :LGHUVWDQG 5 GHV

+DOEOHLWHUPDWHULDOV HLQH =HLWNRQVWDQWH W  5& ELOGHW� 'LH *UHQ]IUHTXHQ] GHU /(' EHWUlJW GDPLW�
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��� +DOEOHLWHUODVHU

0|FKWH PDQ GLH %DQGEUHLWH XQG GLH /lQJH HLQHU RSWLVFKHQ hEHUWUDJXQJ YHUJU|�HUQ� VR NDQQ GLHV

GXUFK GHQ (LQVDW] YRQ PRQRFKURPDWLVFK NRKlUHQW VWUDKOHQGHQ +DOEOHLWHUODVHUQ LQ RSWLVFKHQ 6HQGHUQ

HUUHLFKW ZHUGHQ� +DOEOHLWHUODVHU ZHUGHQ LQ GLJLWDOHQ hEHUWUDJXQJVV\VWHPHQ HLQJHVHW]W� EHL GHQHQ HLQH

P|JOLFKVW KRKH 'DWHQUDWH EHQ|WLJW ZLUG� $EHU DXFK I�U DQDORJH hEHUWUDJXQJVV\VWHPH VLQG LKUH

(LJHQVFKDIWHQ YRQ ,QWHUHVVH� 'LH DQDORJH 0RGXODWLRQ HLQHV /DVHUV LVW MHGRFK VFKZLHULJ� GD GLH

6FKZHOOHQVSDQQXQJ I�U GHQ /DVHUHIIHNW VWDUN WHPSHUDWXUDEKlQJLJ LVW XQG VFKRQ 6WURPVFKZDQNXQJHQ

YRQ HLQLJHQ P$ VWDUNH /LFKWVFKZDQNXQJHQ YHUXUVDFKHQ� %HL REHUIOlFKHQHPLWWLHUHQGHQ /DVHUGLRGHQ

�9&6(/� HUKRIIW PDQ VLFK HLQH JHULQJHUH 7HPSHUDWXUDEKlQJLJNHLW GHV 6FKZHOOHQVWURPV XQG HLQH

EHVVHUH /LQHDULWlW GHU .HQQOLQLH� $XV GLHVHP *UXQG ZLUG ¤QDFK GHU DOOJHPHLQHQ %HVFKUHLEXQJ GHU

$UEHLWVZHLVH HLQHV /DVHUV¤ VSH]LHOO GHU $XIEDX YRQ 9&6(/V EHVFKULHEHQ�

����� $UEHLWVZHLVH YRQ /DVHUQ

'HU %HJULII /DVHU VWHKW I�U ³/LJKW $PSOLILFDWLRQ E\ 6WLPXODWHG (PLVVLRQ RI 5DGLDWLRQ¦� -HGHU /DVHU

Ol�W VLFK LQ GUHL %DXJUXSSHQ� ZLH LQ $EELOGXQJ ���� VNL]]LHUW� HLQWHLOHQ� 'LH 3XPSH VRUJW I�U GLH

$QUHJXQJ GHU 7HLOFKHQ DXV GHP *UXQGQLYHDX DXI HLQ VRJHQDQQWHV 3XPSQLYHDX �K|KHU JHOHJHQHV

(QHUJLHEDQG�� ,P DNWLYHQ 0DWHULDO VHOEVW NDQQ EHLP hEHUJDQJ GHU DQJHUHJWHQ 7HLOFKHQ LQ HLQ WLHIHUHV

1LYHDX PLWWHOV VWLPXOLHUWHU (PLVVLRQ /LFKWYHUVWlUNXQJ VWDWWILQGHQ� $OV GULWWH %DXJUXSSH VRUJHQ GLH

5HVRQDWRUVSLHJHO I�U GLH 5�FNNRSSOXQJ GHU 3KRWRQHQ� VR GD� VLH GXUFK HLQH HUK|KWH $XIHQWKDOWVGDXHU

LP DNWLYHQ 0DWHULDO PHKU VWLPXOLHUWH (PLVVLRQVSUR]HVVH EHZLUNHQ�

$EELOGXQJ ����� 'LH GUHL SULQ]LSLHOOHQ %DXJUXSSHQ HLQHV /DVHUV� 3XPSH� DNWLYHV 0DWHULDO XQG

5HVRQDWRU QDFK >5HI���@�

'XUFK GLH 3XPSH ZHUGHQ (OHNWURQHQ YRP *UXQGQLYHDX DXI HLQ HQHUJHWLVFK K|KHU OLHJHQGHV 1LYHDX

�3XPSQLYHDX� JHKREHQ� 9RP 3XPSQLYHDX DXV HUIROJW GDQQ HLQ VWUDKOXQJVORVHU hEHUJDQJ ]XP REHUHQ

/DVHUQLYHDX� YRQ ZR DXV GDQQ GHU JHZ�QVFKWH /DVHU�EHUJDQJ DXI HLQ XQWHUHV /DVHUQLYHDX GXUFK

(PLVVLRQ YRQ HOHNWURPDJQHWLVFKHU 6WUDKOXQJ HUIROJW� 'HU hEHUJDQJ LQ GDV *UXQGQLYHDX HUIROJW LQ GHQ

PHLVWHQ )lOOHQ VWUDKOXQJVORV� 'LHVH 3ULQ]LSLHQ GHU /DVHUWlWLJNHLW VLQG LQ $EELOGXQJ ���� GDUJHVWHOOW�



��

$EELOGXQJ ����� 3ULQ]LSLHOOH (QHUJLHQLYHDXV EHL /DVHUWlWLJNHLW�

(LQH *UXQGYRUDXVVHW]XQJ I�U GLH /DVHUWlWLJNHLW EHVWHKW QXQ GDULQ� GD� GDV REHUH /DVHUQLYHDX VWlUNHU

DOV GDV XQWHUH EHVHW]W LVW �%HVHW]XQJVLQYHUVLRQ�� 8P 9HUOXVWH DXV]XJOHLFKHQ� PX� VRJDU HLQ JHZLVVHU

hEHUVFKX� DQ (OHNWURQHQ LP REHUHQ /DVHUQLYHDX YRUKDQGHQ VHLQ�

%HL HLQHP +DOEOHLWHUODVHU ZLUG GLH 3XPSH GXUFK GHQ ,QMHNWLRQVVWURP
��

DQ HLQHP SQ�hEHUJDQJ

UHDOLVLHUW� (V VLQG MHGRFK DXFK DQGHUH 3ULQ]LSLHQ P|JOLFK� ]�%� N|QQHQ (OHNWURQHQ GXUFK RSWLVFKH

$EVRUSWLRQ GDV 3XPSQLYHDX HUUHLFKHQ �RSWLVFKHV 3XPSHQ� RGHU GXUFK 6W|�H PLW IUHLHQ (OHNWURQHQ DXV

HLQHU *DVHQWODGXQJ� -H QDFK DNWLYHP 0DWHULDO ZHUGHQ DQGHUH 3XPSPHFKDQLVPHQ EHQ|WLJW�

2EZRKO GHU 1DPH /DVHU QXU DXI VWLPXOLHUWH (PLVVLRQ KLQGHXWHW� LVW GLH VSRQWDQH (PLVVLRQ I�U GDV

$QVFKZLQJHQ GHV /DVHUV JHQDXVR ZLFKWLJ� GD EHLP $QVFKZLQJHQ GHV /DVHUV JHQ�JHQG 3KRWRQHQ ]XP

6WLPXOLHUHQ YRUKDQGHQ VHLQ P�VVHQ�

����� 3ULQ]LSLHOOHU $XIEDX HLQHV REHUIOlFKHQHPLWWLHUHQGHQ /DVHUV

,P *HJHQVDW] ]X NDQWHQHPLWWLHUHQGHQ /DVHUGLRGHQ� GLH GDV /DVHUOLFKW DQ GHQ .DQWHQ GHV 6XEVWUDWHV

HPLWWLHUHQ� ZLUG EHL 9&6(/V GDV /DVHUOLFKW VHQNUHFKW ]XU 2EHUIOlFKH HPLWWLHUW� $EELOGXQJ ���� ]HLJW

GHQ SULQ]LSLHOOHQ $XIEDX HLQHU REHUIOlFKHQHPLWWLHUHQGHQ /DVHUGLRGH QDFK >5HI��@�

$EELOGXQJ ����� $XIEDX HLQHU W\SLVFKHQ REHUIOlFKHQHPLWWLHUHQGHQ /DVHUGLRGH QDFK >5HI��@�

��
/HJW PDQ DQ HLQHQ SQ�hEHUJDQJ HLQH 6SDQQXQJ DQ� GLH JU|�HU DOV GLH %DQGO�FNH LVW� ZHUGHQ

(OHNWURQHQ LQ GLH DNWLYH =RQH LQML]LHUW XQG HV IOLH�W GHU VRJHQDQQWH ,QMHNWLRQVVWURP�



��

+LHUEHL KDQGHOW HV VLFK XP HLQHQ SQ�hEHUJDQJ� GHU ]XU (LQHQJXQJ GHU DNWLYHQ =RQH LP 1DKEHUHLFK

PLW VSHUUHQGHQ SQ�hEHUJlQJHQ XPJHEHQ LVW� $OV 5HVRQDWRU ZLUG GHU HWZD �PP GLFNH %HUHLFK ]ZLVFKHQ

GHQ 6SLHJHOQ YHUZHQGHW� 'HU HLQH 6SLHJHO EHVWHKW DXV HLQHU GLHOHNWULVFKHQ 9LHOVFKLFKWVWUXNWXU XQG GHU

DQGHUH ZLUG YRQ GHU 5LQJHOHNWURGH JHELOGHW� 'LH .�U]H GLHVHU 6FKLFKW HUIRUGHUW KRFKUHIOHNWLHUHQGH

6SLHJHO PLW ,QWHQVLWlWVUHIOHNWLYLWlWHQ YRQ ���� 'XUFK GHQ NXU]HQ 5HVRQDWRU H[LVWLHUW HLQ JUR�HU $QWHLO

DQ VSRQWDQHU XQG VWLPXOLHUWHU (PLVVLRQ� 6R XQJ�QVWLJ GHU NXU]H 5HVRQDWRU LVW� VR SRVLWLY ZLUNW HU VLFK

DXI GDV VSHNWUDOH 9HUKDOWHQ GHU /LFKWHPLVVLRQ DXV� GDV KHL�W DXI GLH $Q]DKO GHU /RQJLWXGLQDOPRGHQ�

0HLVW IDOOHQ QXU ZHQLJH SRWHQWLHOOH 0RGHQ LQ GHQ 9HUVWlUNXQJVEHUHLFK GHV +DOEOHLWHUPDWHULDOV� VR GD�

VLH HLQ JXWHV 0RGHQYHUKDOWHQ PLW KRKHU 6HNXQGlUPRGHQXQWHUGU�FNXQJ DXIZHLVHQ� 'XUFK GLH %DXZHLVH

GHU REHUIOlFKHQHPLWWLHUHQGHQ /DVHUGLRGHQ LVW HV P|JOLFK� JUR�H ]ZHLGLPHQVLRQDOH )HOGHU GLHVHU

(OHPHQWH DXI HLQHP ³:DIHU¦ DQ]XRUGQHQ� %HL .DQWHQHPLWWHUQ VLQG VR QXU HLQGLPHQVLRQDOH 5HLKHQ

�DUUD\V� P|JOLFK� ,QWHUHVVDQW I�U GLH 'DWHQYHUDUEHLWXQJ LVW GDEHL GDV JOHLFK]HLWLJH 9HUDUEHLWHQ YLHOHU

.DQlOH� XP GDGXUFK LP (QGHIIHNW HLQHQ *HVFKZLQGLJNHLWVYRUWHLO ]X HUODQJHQ �RSWLVFKH &RPSXWHU�� 'LH

(QWZLFNOXQJ YRQ 9&6(/ LVW GHVKDOE DXI HLQH GLJLWDOH 'DWHQYHUDUEHLWXQJ DXVJHULFKWHW�

����� .HQQOLQLHQ GHV HPLWWLHUWHQ /LFKWV

$EELOGXQJ ���� ]HLJW GLH /LFKWOHLVWXQJV�6WURP�.HQQOLQLH HLQHU LGHDOHQ /DVHUGLRGH� (V ODVVHQ VLFK

]ZHL %HUHLFKH XQWHUVFKHLGHQ� GHU %HUHLFK GHU VSRQWDQHQ� XQG GHU %HUHLFK GHU VWLPXOLHUWHQ (PLVVLRQ� ,P

%HUHLFK GHU VSRQWDQHQ (PLVVLRQ DUEHLWHW GHU /DVHU ZLH HLQH /('� XQG QDFK GHP hEHUVFKUHLWHQ GHV

6FKZHOOHQVWURPHV VHW]W GHU /DVHUHIIHNW HLQ� 'LH 6WHLJXQJ GHU .HQQOLQLHQ LQ GHQ YHUVFKLHGHQHQ %HUHLFKHQ

PDFKW GHQ (IIHNW GHU /LFKWYHUVWlUNXQJ GHXWOLFK�

$EELOGXQJ ����� ,GHDOH /LFKWOHLVWXQJV�6WURP�.HQQOLQLH

'HU $UEHLWVSXQNW GHV 6HQGHUV PX� GXUFK GLH (OHNWURQLN VR HLQJHVWHOOW ZHUGHQ� GD� HU REHUKDOE GHU

6FKZHOOHQVWURPVWlUNH OLHJW� 9HUlQGHUW VLFK GHU 6FKZHOOHQVWURP GXUFK 7HPSHUDWXUHIIHNWH� GDQQ EHZLUNW

GLH VWHLOH .HQQOLQLH GLH 9HUVFKLHEXQJ GHV $UEHLWVSXQNWHV� ZDV HLQH VWDUNH 9HUlQGHUXQJ GHU

$XVJDQJVOHLVWXQJ ]XU )ROJH KDW� %HL HLQHU '&�hEHUWUDJXQJ LVW GLH 1XOOLQLH GHVKDOE ZHVHQWOLFK VWlUNHUHQ

6FKZDQNXQJHQ XQWHUZRUIHQ DOV YHUJOHLFKVZHLVH EHL HLQHU /('�hEHUWUDJXQJ�



��

����� (PLVVLRQVVSHNWUXP HLQHV /DVHUV

,Q GHP 5HVRQDWRU� GHU GXUFK GLH 5HVRQDWRUVSLHJHO EHJUHQ]W ZLUG� ELOGHQ VLFK VWHKHQGH :HOOHQ PLW

OHLFKW XQWHUVFKLHGOLFKHQ :HOOHQOlQJHQ DXV� 'LHVH VRJHQDQQWHQ /RQJLWXGLQDOPRGHQ VLQG LQ $EELOGXQJ

���� DOV )XQNWLRQ GHU )UHTXHQ] GDUJHVWHOOW� 9RQ GLHVHQ VWHKHQGHQ :HOOHQ KDEHQ DEHU QXU HLQLJH VR

JHULQJH 9HUOXVWH� GD� VLH GXUFK GDV hEHUZLQGHQ GHU /DVHUVFKZHOOH DQVFKZLQJHQ N|QQHQ� 'LH

/RQJLWXGLQDOPRGH PLW GHU JU|�WHQ 9HUVWlUNXQJ ZLUG LQ HLQHU .DVNDGH YRQ VWLPXOLHUWHQ

(PLVVLRQVSUR]HVVHQ GLH ,QYHUVLRQ ]X LKUHQ *XQVWHQ DXIEUDXFKHQ XQG GLH DQGHUHQ DQVFKZLQJIlKLJHQ

0RGHQ XQWHUGU�FNHQ� $OOHUGLQJV ]HLJW VLFK� GD� GLH 6HNXQGlUPRGHQXQWHUGU�FNXQJ ZHJHQ GHU LPPHU

DXFK I�U 1HEHQPRGHQ YRUKDQGHQHQ VSRQWDQHQ (PLVVLRQ QLH XQHQGOLFKH :HUWH DQQLPPW� )�U YLHOH

$QZHQGXQJHQ VLQG :HUWH I�U GLH 6HNXQGlUPRGHQXQWHUGU�FNXQJ YRQ ���G% ]XIULHGHQVWHOOHQG� %HVLW]W

HLQ /DVHU PHKUHUH 0RGHQ� VR ZLUG HU DOV 0HKUPRGHQODVHU EH]HLFKQHW� 'LH YHUVFKLHGHQHQ 0RGHQ HLQHV

/DVHUV N|QQHQ VLFK QLFKW QXU LQ GHU :HOOHQOlQJH XQWHUVFKHLGHQ� VRQGHUQ DXFK LQ LKUHP $EVWUDKOZLQNHO�

'LHVHU (IIHNW ZLUG DXFK LQ $EVFKQLWW ����� EHREDFKWHW�

$EELOGXQJ ����� 'DUVWHOOXQJ ]XP $QVFKZLQJHQ EHVWLPPWHU /RQJLWXGLQDOPRGHQ GHV /DVHUUHVRQDWRUV PLW

GHU ,QWHQVLWlW , DOV )XQNWLRQ GHU /LFKWIUHTXHQ] Q�

����� %HWULHEVDUWHQ I�U HLQH /LFKWPRGXODWLRQ

'LH /LFKWLQWHQVLWlW HLQHV +DOEOHLWHUODVHUV ZLUG� ZLH EHL /HXFKWGLRGHQ� �EHU GHQ 6WURP PRGXOLHUW�

ZREHL HV LP ZHVHQWOLFKHQ ]ZHL 8QWHUVFKLHGH JLEW� =XP HLQHQ PX� GHU /DVHU REHUKDOE GHV

6FKZHOOHQVWURPV EHWULHEHQ ZHUGHQ� GD QXU LQ GLHVHP %HUHLFK HLQH OLQHDUH .HQQOLQLH YRUOLHJW� =XP

DQGHUHP UHDJLHUW GHU /DVHU VHKU VFKQHOO DXI 6WURPlQGHUXQJHQ� ZHLO GLH .HQQOLQLH LQ GLHVHP %HUHLFK VHKU

VWHLO YHUOlXIW�

%HL GHU (QWZLFNOXQJ GHU 6HQGHUHOHNWURQLN LVW GHVKDOE GDUDXI ]X DFKWHQ� GD� SO|W]OLFKH

6WURPVFKZDQNXQJHQ� ]�%� GXUFK (LQVFKDOWHQ GHU 6WURPYHUVRUJXQJ� GHQ /DVHU ]HUVW|UHQ N|QQHQ�

'LH 0RGXODWLRQ HLQHV /DVHUV KDW DEHU DXFK $XVZLUNXQJHQ DXI GLH (PLVVLRQVOLQLHQ� 1HEHQ GHU

$PSOLWXGHQlQGHUXQJ GHU $XVJDQJVOHLVWXQJ WUHWHQ DX�HUGHP 3KDVHQ� XQG )UHTXHQ]VFKZDQNXQJHQ LQ GHQ

/LQLHQ DXI� $X�HUGHP YHUEUHLWHUW VLFK GDV (PLVVLRQVVSHNWUXP� ZHLO QHEHQ GHU +DXSWPRGH ]DKOUHLFKH

1DFKEDUPRGHQ DQVFKZLQJHQ N|QQHQ >5HI��@�



��

��� 3KRWRHPSIlQJHU

%HL RSWLVFKHQ hEHUWUDJXQJVV\VWHPHQ KDW GHU 3KRWRHPSIlQJHU GLH $XIJDEH� /LFKWLPSXOVH ZLHGHU LQ

HOHNWULVFKH 6SDQQXQJHQ XP]XZDQGHOQ� %HL DQDORJHQ hEHUWUDJXQJVV\VWHPHQ LVW QHEHQ HLQHU JUR�HQ

(PSILQGOLFKNHLW GHV (PSIlQJHUV EHL GHU �EHUWUDJHQHQ :HOOHQOlQJH DXFK HLQ OLQHDUHU =XVDPPHQKDQJ

]ZLVFKHQ 3KRWRGLRGHQVWURP XQG %HVWUDKOXQJVVWlUNH 9RUDXVVHW]XQJ I�U GLH hEHUWUDJXQJ�

1DFK GHU %HVFKUHLEXQJ GHU $UEHLWVZHLVH YRQ 3KRWRHPSIlQJHUQ ZLUG LQ GLHVHP $EVFKQLWW DXI GLH

%DQGEUHLWH XQG GLH /LQHDULWlW YRQ 3KRWRGLRGHQ HLQJHJDQJHQ�

����� $UEHLWVZHLVH YRQ 3KRWRGLRGHQ

hEOLFKHUZHLVH ZLUG DOV 3KRWRGLRGH HLQH SQ�6WUXNWXU EHQXW]W� 4XDOLWDWLY KRFKZHUWLJH 'HWHNWRUHQ VLQG

DXFK DXV HLQHU 3,1�6WUXNWXU DXIJHEDXW �S�OHLWHQG� LQWULQVLF �HLJHQOHLWHQG�� Q�OHLWHQG� VLHKH $EELOGXQJ

�����

$EELOGXQJ ����� 3,1�6WUXNWXU HLQHU 3KRWRGLRGH �S�OHLWHQG� LQWULQVLF �HLJHQOHLWHQG�� Q�OHLWHQG��

'LH LQWULQVLVFKH 6FKLFKW EHVWHKW PHLVW DXV HLQHU VHKU VFKZDFK Q�GRWLHUWHQ 6FKLFKW� GLH GHVKDOE LP

ZHVHQWOLFKHQ QXU (LJHQOHLWXQJ DXIZHLVW� 0LW GLHVHU =RQH ZLUG GLH 'ULIW]RQH YHUJU|�HUW� LQQHUKDOE GHU

(OHNWURQHQ�/RFK 3DDUH GXUFK GDV HOHNWULVFKH )HOG JHWUHQQW ZHUGHQ� 'DPLW ZLUG GLH (PSILQGOLFKNHLW GHU

3KRWRGLRGH HUK|KW�

1HEHQ GHP 3KRWRHIIHNW� EHL GHP HLQ 3KRWRQ HLQ (OHNWURQ DXV GHP )HVWN|USHU DEO|VW� NDQQ HV VHLQH

(QHUJLH DXFK DQ HLQ (OHNWURQ LP ,QQHUHQ GHV )HVWN|USHUV �EHUWUDJHQ� 'DV 3KRWRQ ZLUG GDEHL DEVRUELHUW

XQG HLQ (OHNWURQ ZLUG DXV GHP 9DOHQ]EDQG LQ GDV /HLWXQJVEDQG JHKREHQ� 0DQ NDQQ DXFK VDJHQ� GD� HLQ

(OHNWURQ�/RFK 3DDU HQWVWHKW� $EELOGXQJ ���� ]HLJW GDV (QHUJLHEDQG I�U HLQH 3,1�3KRWRGLRGH�

$EELOGXQJ ����� 7\SLVFKHV (QHUJLHEDQGVFKHPD HLQHU 3,1�3KRWRGLRGH�



��

'DPLW $EVRUSWLRQ DXIWUHWHQ NDQQ� PX� GLH 3KRWRQHQHQHUJLH KQ JU|�HU DOV GLH (QHUJLH (J GHU

%DQGO�FNH VHLQ� -H JU|�HU GLH %HVWUDKOXQJVVWlUNH S �:DWW�P
�
�� XP VR JU|�HU ZLUG GLH $Q]DKO GHU

hEHUVFKX�ODGXQJVWUlJHU� GLH HU]HXJW ZHUGHQ�

6HL $ GLH SKRWRVHQVLWLYH )OlFKH GHV %DXHOHPHQWV LQ GHU 1lKH GHV SQ�hEHUJDQJV� K GLH

4XDQWHQDXVEHXWH
��
XQG S GLH %HVWUDKOXQJVVWlUNH� VR LVW GLH (U]HXJXQJVUDWH 1 GHU (OHNWURQHQ XQG

/|FKHU� YRUDXVJHVHW]W DOOH 3KRWRQHQ EHVLW]HQ GLH JOHLFKH (QHUJLH KQ� QDFK >5HI��@�

1
S $

K
= ⋅ ⋅η

ν
�

'HU HQWVSUHFKHQGH 3KRWRVWURP ,SK LVW HLQIDFK 1 H⋅ RGHU

,
H S $

K
SK
= ⋅ ⋅ ⋅η

ν
�

'LHVHU OLQHDUH =XVDPPHQKDQJ ]ZLVFKHQ %HVWUDKOXQJVVWlUNH S XQG 3KRWRGLRGHQVWURP ,SK HUP|JOLFKW

GHQ (LQVDW] YRQ 3KRWRGLRGHQ LQ OLQHDUHQ RSWLVFKHQ (PSIlQJHUQ� 'HU HU]HXJWH 3KRWRVWURP ZLUG YRQ GHU

9HUVWlUNHUHOHNWURQLN DOV 6WURPTXHOOH DXIJHID�W� GLH HU GDQQ LQ HLQH 6SDQQXQJ XPZDQGHOW�

'LH VSHNWUDOH (PSILQGOLFKNHLW� PLW GHU HLQ (PSIlQJHU /LFKW UHJLVWULHUW� KlQJW YRQ GHU %DQGO�FNH GHV

+DOEOHLWHUV DE� 0LW YHUVFKLHGHQHQ 0DWHULDOLHQ ZLH =LQNVXOILG� *HUPDQLXPDUVHQLG� 6LOL]LXP XQG

*HUPDQLXP� GRWLHUW PLW =LQN RGHU %RKU� LVW HV P|JOLFK� HLQHQ 6SHNWUDOEHUHLFK ]ZLVFKHQ ���QP XQG

���PP DE]XGHFNHQ�

����� 3ULQ]LSLHOOHU $XIEDX HLQHU 3,1�3KRWRGLRGH

'DPLW P|JOLFKVW YLHO /LFKW LQ GDV +DOEOHLWHUPDWHULDO HLQHU 3KRWRGLRGH HLQWUHWHQ NDQQ� ZLUG DXFK KLHU�

ZLH EHL HLQHU /('� GLH SQ�6FKLFKW P|JOLFKVW GLFKW XQWHU GLH 2EHUIOlFKH JHOHJW� (LQH $QWLUHIOH[VFKLFKW

VRUJW ]XVlW]OLFK I�U JHULQJH 5HIOH[LRQVYHUOXVWH EHLP /LFKWHLQWULWW� $EELOGXQJ ���� ]HLJW GHQ SULQ]LSLHOOHQ

$XIEDX YRQ 3,1�3KRWRGLRGHQ�

$EELOGXQJ ����� 3ULQ]LSLHOOHU $XIEDX HLQHU 3,1�3KRWRGLRGH >5HI���@�

8P GHQ 3KRWRGLRGHQVWURP ]X YHUJU|�HUQ� ZLUG GLH SKRWRVHQVLWLYH )OlFKH P|JOLFKVW JUR� JHZlKOW XQG

PHLVWHQV VRUJHQ /LQVHQ I�U HLQH ]XVlW]OLFKH /LFKWIRNXVVLHUXQJ�

��
$QWHLO GHU 3KRWRQHQ GLH (OHNWURQ�/RFK 3DDUH HU]HXJHQ�



��

����� %DQGEUHLWH YRQ 3KRWRHPSIlQJHUQ

'LH *HVFKZLQGLJNHLW� PLW GHU HLQH 3,1�3KRWRGLRGH /LFKW UHJLVWULHUHQ NDQQ� LVW GXUFK ]ZHL

0HFKDQLVPHQ EHVWLPPW�

�� 'XUFK GLH =HLW� GLH YRQ GHQ (OHNWURQHQ�/RFK 3DDUHQ EHQ|WLJW ZLUG� XP GLH DNWLYH =RQH ]X

GXUFKTXHUHQ� 6LH LVW DEKlQJLJ YRQ GHU YHUZHQGHWHQ LQWULQVLVFKHQ 6FKLFKWGLFNH GHV +DOEOHLWHUV� �QV

ELV ���SV VLQG �EOLFK�

�� %HL JUR�IOlFKLJHQ 'HWHNWRUHQ EHJUHQ]W GLH 6SHUUVFKLFKWNDSD]LWlW GHU 'LRGH GLH *HVFKZLQGLJNHLW�

LQGHP VLH PLW HLQHP lX�HUHQ /DVWZLGHUVWDQG HLQH 5&�=HLWNRQVWDQWH ELOGHW�

����� 7HPSHUDWXUHIIHNWH

%HL 6LOL]LXP 3,1�'LRGHQ YHUGRSSHOW VLFK GHU 'XQNHOVWURP EHL 7HPSHUDWXUlQGHUXQJHQ YRQ FD� �q&

>5HI���@� 'LHV EHZLUNW 6FKZDQNXQJHQ LQ GHU 1XOOLQLH HLQHV (PSIlQJHUV� GLH GXUFK GLH (OHNWURQLN

NRUULJLHUW ZHUGHQ P�VVHQ� (EHQVR HUK|KW VLFK GDV WKHUPLVFKH :LGHUVWDQGVUDXVFKHQ QDFK GHU )RUPHO

8 N7 5
QRLVH L

= ⋅� �

ZREHL 5L GHQ ,QQHQZLGHUVWDQG GHU 'LRGH GDUVWHOOW >5HI���@� 8QHUZ�QVFKW LVW DXFK� GD� VLFK GLH

4XDQWHQHIIL]LHQ] PLW GHU 7HPSHUDWXU YHUlQGHUW�

����� %HWULHEVDUWHQ YRQ 3KRWRGLRGHQ

(LQH 3KRWRGLRGH KDW HLQH 6WURP�6SDQQXQJV�.HQQOLQLH� ZLH VLH I�U HLQHQ SQ�hEHUJDQJ W\SLVFK LVW�

'LHVH .HQQOLQLH ZXUGH EHUHLWH LQ $EELOGXQJ ��� I�U GHQ SQ�hEHUJDQJ HLQHU /(' EHVFKULHEHQ� 0LW

VWHLJHQGHU HLQIDOOHQGHU /LFKWOHLVWXQJ YHUVFKLHEW VLFK GLH JDQ]H 6WURP�6SDQQXQJV�.HQQOLQLH OLQHDU QDFK

XQWHQ HQWODQJ GHU 6WURPDFKVH�

,P *HJHQVDW] ]X HLQHU /(' NDQQ HLQH 3KRWRGLRGH DXFK LQ 5�FNZlUWVULFKWXQJ EHWULHEHQ ZHUGHQ� 0DQ

XQWHUVFKHLGHW GHVKDOE ]ZHL %HWULHEVDUWHQ I�U HLQH 3KRWRGLRGH� 6LH NDQQ DOV DNWLYHV (OHPHQW �6RODU]HOOH�

RGHU PLW HLQHU 9RUVSDQQXQJ LQ 6SHUULFKWXQJ EHWULHEHQ ZHUGHQ� ,P HUVWHQ )DOO KDW PDQ NHLQHQ

'XQNHOVWURP XQG GHVKDOE HLQ JHULQJHV 5DXVFKHQ� DEHU DXFK HLQH JHULQJH %DQGEUHLWH� GD VLFK GLH

'LIIXVLRQVNDSD]LWlW VWDUN DXVZLUNW�

,P ]ZHLWHQ )DOO� EHLP $QOHJHQ HLQHU 6SHUUVSDQQXQJ� ZLUG GLH DNWLYH 6FKLFKW YHUJU|�HUW XQG GLH

3KRWRGLRGH ZLUG VRPLW HPSILQGOLFKHU� =XVlW]OLFK ZLUG GLH 6SHUUVFKLFKWNDSD]LWlW YHUNOHLQHUW� GD VLH YRQ

GHU DQJHOHJWHQ 6SHUUVSDQQXQJ DEKlQJLJ LVW� ZLH LP $EVFKQLWW ����� EHLP SQ�hEHUJDQJ EHVFKULHEHQ

ZXUGH� (V JLOW QDFK >5HI���@ I�U GLH .DSD]LWlW HLQH 3,1�'LRGH

&
8 8

G

∝
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ZREHL U GHQ VSH]LILVFKHQ :LGHUVWDQG GHU LQWULQVLVFKHQ 6FKLFKW� 8 GLH DQJHOHJWH 5�FNZlUWVVSDQQXQJ

XQG 8G GLH 'LIIXVLRQVVSDQQXQJ ���� ELV ���9� GDUVWHOOHQ� 1DFKWHLOLJ ZLUNW VLFK EHLP %HWULHE LQ

6SHUULFKWXQJ GLH (UK|KXQJ GHV 'XQNHOVWURPV DXV� GD PDQ GDPLW HLQHQ ]XVlW]OLFKHQ 5DXVFKEHLWUDJ

HUKlOW�



��

:HUGHQ 3KRWRGLRGHQ LQ HLQHU OLQHDUHQ RSWLVFKHQ hEHUWUDJXQJ HLQJHVHW]W� GDQQ VROOWH GLH %HWULHEVDUW

PLW GHU EHVVHUHQ /LQHDULWlW XQG GHU JHULQJVWHQ .DSD]LWlW DXVJHZlKOW ZHUGHQ� (LQH JHULQJHUH .DSD]LWlW

EHGHXWHW HLQH K|KHUH %DQGEUHLWH I�U GLH hEHUWUDJXQJ� ,P 6RODU]HOOHQEHWULHE EHJUHQ]HQ 6lWWLJXQJVHIIHNWH

LP $XVJDQJVVWURP GLH /LQHDULWlW� 'LHVH (IIHNWH ZHUGHQ GXUFK GLH ,QQHQZLGHUVWlQGH GHU 'LRGH EHVWLPPW�

%HLP %HWULHE LQ 6SHUULFKWXQJ ZLUG GLH /LQHDULWlW EHJUHQ]W� ZHQQ VR YLHOH (OHNWURQ�/RFK 3DDUH HU]HXJW

ZHUGHQ� GD� VLFK 5DXPODGXQJV]RQHQ ELOGHQ� ZHOFKH GDV lX�HUH HOHNWULVFKH )HOG GDQQ DEVFKLUPHQ

>5HI���@� 'LHVHU (IIHNW WULWW LP DOOJHPHLQHQ HUVW EHL VHKU KRKHQ %HOHXFKWXQJVVWlUNHQ HLQ� $XIJUXQG GHU

JHULQJHQ 'LRGHQNDSD]LWlW XQG GHU JXWHQ /LQHDULWlW� LVW GLH 6SHUULFKWXQJ GLH JHHLJQHWH %HWULHEVDUW I�U

3KRWRGLRGHQ� 'LH /LQHDULWlW GHU LQ 6SHUULFKWXQJ EHWULHEHQHQ 6LHPHQV 3KRWRGLRGH 6)+ ����� GLH LQ

(PSIlQJHUVFKDOWXQJHQ GHU /('� XQG 9&6(/�hEHUWUDJXQJ YHUZHQGHW ZXUGH� LVW LQ $EELOGXQJ ����

JH]HLJW�

$EELOGXQJ ����� 3KRWRGLRGHQVWURP ODXW 'DWHQEODWW GHU 6LHPHQV 'LRGH 6)+ ���� DOV )XQNWLRQ GHU

/LFKWVWlUNH LQ /X[
��
� 'LH 5�FNZlUWVVSDQQXQJ EHWUlJW �9�

'LH 6LHPHQV 3,1�3KRWRGLRGH EHVWHKW DXV 1�6L�6XEVWUDW� 6LH KDW ODXW +HUVWHOOHUGDWHQEODWW HLQH JXWH

/LQHDULWlW �EHU IDVW YLHU =HKQHUSRWHQ]HQ� (V LVW ]X HUZDUWHQ� GD� ELV ���P$ NHLQH PHUNOLFKHQ

$EZHLFKXQJHQ YRQ GHU /LQHDULWlW ]X EHREDFKWHQ VLQG� 'LHVH 'LRGH KDW LKU (PSILQGOLFKNHLWVPD[LPXP

EHL HLQHU :HOOHQOlQJH YRQ ���QP XQG HLQHQ 'XQNHOVWURP YRQ �Q$ EHL ��9 5�FNZlUWVVSDQQXQJ� 'LH

.DSD]LWlW GHU 'LRGH LVW PLW ��S) JHULQJ XQG HUP|JOLFKW HLQH $QVWLHJV� XQG $EIDOOV]HLW YRQ �QV�

��� /LFKWZHOOHQOHLWHU

'LH $XIJDEH YRQ /LFKWZHOOHQOHLWHUQ LVW HV� GDV /LFKW GHV 6HQGHUV VLFKHU XQG YHUOXVWDUP ]X I�KUHQ�

ZREHL GLH DXIPRGXOLHUWHQ 6LJQDOH YHU]HUUXQJVDUP �EHUWUDJHQ ZHUGHQ VROOHQ� ,Q GLHVHP $EVFKQLWW

ZHUGHQ YHUVFKLHGHQH )DVHUW\SHQ YRUJHVWHOOW XQG LKUH (LJHQVFKDIWHQ EHVFKULHEHQ� VRIHUQ VLH I�U GLH

/LFKWHLQNRSSOXQJ ZLFKWLJ VLQG�

��
SK\VLRORJLVFKH (LQKHLW GHU VSH]LILVFKHQ /LFKWDXVVWUDKOXQJ



��

����� )DVHU .ODVVLIL]LHUXQJ

3ULQ]LSLHOO XQWHUVFKHLGHW PDQ GUHL $UWHQ YRQ /LFKWZHOOHQOHLWHUQ� 'LH HLQIDFKVWH )DVHU LVW GLH

6WXIHQIDVHU� GLH DXV HLQHP UXQGHQ .HUQ �FRUH� PLW GHU %UHFK]DKO Q. EHVWHKW XQG YRQ HLQHP 0DQWHO

�FODGGLQJ� PLW HLQHU ]LUND �� NOHLQHUHQ %UHFK]DKO Q0 XPJHEHQ LVW� hEOLFKH *U|�HQ I�U GHQ

.HUQGXUFKPHVVHU VLQG �� ELV ���PP� ,Q HLQHU VROFKHQ )DVHU ZLUG GDV /LFKW� ZHQQ GHU (LQIDOOVZLQNHO

DXVUHLFKHQG IODFK LVW� GXUFK YLHOIDFK ZLHGHUKROWH 7RWDOUHIOH[LRQ DXI =LFN]DFNEDKQHQ GHQ .HUQ HQWODQJ

JHI�KUW�

'HU 6LQXV GHV $N]HSWDQ]ZLQNHOV 4* ZLUG DOV 1XPHULVFKH $SHUWXU $1 GHU )DVHU EH]HLFKQHW� )�U VLH

HUJLEW VLFK�

$ Q Q
1 * . 0
= = −VLQΘ � � �

)�U 6WXIHQIDVHUQ VLQG :HUWH YRQ $1 | ���� �4* | ����q� W\SLVFK�

8P P|JOLFKVW YLHO /LFKW LQ GLHVH )DVHUQ HLQNRSSHOQ ]X N|QQHQ� LVW PDQ EHVWUHEW� )DVHUQ PLW HLQHP

P|JOLFKVW JUR�HP $1 KHU]XVWHOOHQ� 'XUFK GLH 9HUJU|�HUXQJ YRQ $1 ZLUG DEHU GLH

hEHUWUDJXQJVEDQGEUHLWH GHU )DVHU YHUNOHLQHUW� 'HQQ MH JH]DFNWHU GDV /LFKW LQ GHU )DVHU JHI�KUW ZLUG�

XP VR JU|�HU LVW DXFK GHU /DXI]HLWXQWHUVFKLHG ]X /LFKW� GDV VLFK LQ $FKVULFKWXQJ EHZHJW�

'HU ]ZHLWH 7\S LVW GLH *UDGLHQWHQIDVHU �JUDGHG LQGH[�� %HL LKU EHZHJW VLFK GDV /LFKW VWDWW DXI

HLQHP =LFN]DFNNXUV DXI ZHOOHQI|UPLJHQ %DKQHQ GXUFK GLH )DVHU� 'HU %UHFKXQJVLQGH[ GLHVHU )DVHUQ LVW

DXI GHU )DVHUDFKVH DP JU|�WHQ XQG IlOOW LQ UDGLDOHU 5LFKWXQJ QDFK DX�HQ KLQ DE� 0DQ VDJW DXFK� GLHVH

)DVHUQ KDEHQ HLQ SDUDEHOI|UPLJHV %UHFK]DKOSURILO� 'DV %UHFK]DKOSURILO EHZLUNW� GD� HV NHLQH

/DXI]HLWXQWHUVFKLHGH ]ZLVFKHQ GHQ DXI GHU )DVHUDFKVH ODXIHQGHQ /LFKWZHOOHQ XQG GHQ ZHLW QDFK DX�HQ

JHNU�PPWHQ %DKQHQ JLEW� 'LH 1XPHULVFKH $SHUWXU QLPPW QDFK DX�HQ KLQ LQ UDGLDOHU 5LFKWXQJ DE� XQG

GHVKDOE NDQQ GHU PLWWOHUH 7HLO GHU )DVHU DXFK /LFKW EHL JU|�HUHQ (LQIDOOVZLQNHOQ HLQIDQJHQ DOV GHU

5DQGEHUHLFK�

'HU GULWWH 7\S� GHU KLHU EHVSURFKHQ ZHUGHQ VROO� VLQG 0RQRPRGHIDVHUQ� %HL LKQHQ ZLUG GHU

.HUQGXUFKPHVVHU XQG LQ JHULQJHP 0D�H DXFK GLH 1XPHULVFKH $SHUWXU VRZHLW YHUNOHLQHUW� GD� QXU QRFK

/LFKW HLQHU JDQ] EHVWLPPWHQ :HOOHQOlQJH �HLQ 0RGH� DXVEUHLWXQJVIlKLJ EOHLEW� 0RGHQ HLQHV

/LFKWZHOOHQOHLWHUV VLQG )HOGYHUWHLOXQJHQ� GLH EHL GHU $XVEUHLWXQJ HQWODQJ GHV :HOOHQOHLWHUV� DEJHVHKHQ

YRQ HLQHP 3KDVHQIDNWRU RGHU HLQHP $ENOLQJIDNWRU� LKUH )RUP QLFKW lQGHUQ� 'LH )HOGYHUWHLOXQJ LQ HLQHP

/LFKWZHOOHQOHLWHU NDQQ PLW HLQHU (QWZLFNOXQJ QDFK 0RGHQ LQ $QWHLOH IRUPVWDELOHU .RPSRQHQWHQ ]HUOHJW

ZHUGHQ� ,Q $EKlQJLJNHLW YRP )DVHUGXUFKPHVVHU VLQG YHUVFKLHGHQH 0RGHQ LQ HLQHP /LFKWZHOOHQOHLWHU

DXVEUHLWXQJVIlKLJ� %HL 0RQRPRGHIDVHUQ LVW GHU 'XUFKPHVVHU JHUDGH VR NOHLQ� GD� QXU QRFK GHU

*UXQGPRGH� GHP HLQH IHVWHQ :HOOHQOlQJH ]XJHRUGQHW LVW� DXVEUHLWXQJVIlKLJ EOHLEW� 'LHVH )DVHUQ KDEHQ

GDQQ HLQH VHKU JUR�H hEHUWUDJXQJVEDQGEUHLWH� GD GLH VLFK LQ LKQHQ DXVEUHLWHQGH /LFKWZHOOH HLQH

HLQKHLWOLFKH $XVEUHLWXQJVJHVFKZLQGLJNHLW KDW XQG VRPLW NHLQH /DXI]HLWXQWHUVFKLHGH ]ZLVFKHQ

/LFKWDQWHLOHQ YHUVFKLHGHQHU $XVEUHLWXQJVULFKWXQJ DXIWUHWHQ N|QQHQ�



��

����� /LFKWHLQNRSSOXQJ

%HL HLQHU /(' EHVWHKW GDV RSWLVFKH 6SHNWUXP DXV HLQHP NRQWLQXLHUOLFKHP :HOOHQOlQJHQVSHNWUXP�

'HU (LQVDW] YRQ 0RQRPRGHIDVHUQ LVW GHVKDOE EHL /('V QLFKW VLQQYROO� GHQQ GDGXUFK Z�UGH QXU HLQ VHKU

NOHLQHU $XVVFKQLWW GHV RSWLVFKHQ 6SHNWUXPV DQ GHU hEHUWUDJXQJ WHLOQHKPHQ N|QQHQ XQG VRPLW GLH

/LFKWLQWHQVLWlW DP (PSIlQJHU VWDUN DEQHKPHQ� (V HPSILHKOW VLFK HKHU� HLQH P|JOLFKVW GLFNH )DVHU ����

ELV ���PP� HLQ]XVHW]HQ� 8P DXFK /DXI]HLWXQWHUVFKLHGH ]X YHUPHLGHQ� ZLUG PDQ GHQ (LQVDW] YRQ

*UDGLHQWHQIDVHUQ EHYRU]XJHQ�

%HL HLQPRGLJHQ /DVHUQ KLQJHJHQ LVW HV EHVVHU 0RQRPRGHIDVHUQ ]X ZlKOHQ� GLH XQHUZ�QVFKWH

1HEHQPRGHQ HUVW JDU QLFKW �EHUWUDJHQ� 'LHVH )DVHUQ ZLUNHQ DOV )LOWHU XQG YHUULQJHUQ VR GDV

0RGHQUDXVFKHQ GHV /DVHUV� %HL DQDORJ RSWLVFKHQ hEHUWUDJXQJVV\VWHPHQ LVW GHU (LQVDW] GLHVHU )DVHUQ

MHGRFK VFKZLHULJ� GD VFKRQ NOHLQVWH 9HUlQGHUXQJHQ GHU )DVHUSRVLWLRQ JUR�H $PSOLWXGHQVFKZDQNXQJHQ

EHZLUNHQ� %HL 0RQRPRGHIDVHUQ P�VVHQ GHVKDOE KRKH PHFKDQLVFKH $QIRUGHUXQJHQ DQ GLH -XVWLHUXQJ

RSWLVFKHU 6WHFNNRQWDNWH JHVWHOOW ZHUGHQ� ZHVKDOE PDQ DXFK KLHU JHUQH DXI EUHLWHUH *UDGLHQWHQIDVHUQ

]XU�FNJUHLIW�

:LH JUR� GLH ,QWHQVLWlWVVFKZDQNXQJHQ EHL 67�6WHFNNRQWDNWHQ VLQG� ZLUG LP $EVFKQLWW �����

GLVNXWLHUW�

��� %HVFKUHLEXQJ GHV HOHNWURQLVFKHQ 5DXVFKHQV GHU JHVDPWHQ

hEHUWUDJXQJVVWUHFNH

,Q $EVFKQLWW ������ EHL GHU 'HILQLWLRQ GHV '\QDPLVFKHQ %HUHLFKV� ZXUGH GDV 5DXVFKHQ GHU

hEHUWUDJXQJVVWUHFNH JOHLFK GHP NOHLQVWHQ �EHUWUDJEDUHQ 6LJQDO JHVHW]W� :HOFKH 5DXVFKJU|�H ]XU

%HVFKUHLEXQJ GHV 5DXVFKHQV GDEHL GLH JHHLJQHWVWH LVW XQG ZLH VLH JHPHVVHQ ZLUG� VROO LP QDFKIROJHQGHQ

GLVNXWLHUW ZHUGHQ�

����� 'HILQLWLRQ GHU (IIHNWLYHQ 5DXVFKVSDQQXQJ

$EELOGXQJ ���� ]HLJW HLQ W\SLVFKHV 2V]LOORVNRSELOG HLQHV UDXVFKHQGHQ 9HUVWlUNHUDXVJDQJV PLW HLQHU

YHUWLNDOHQ =HLWVNDOD YRQ �PV�'LY XQG �P9�'LY� (LQH ZLHGHUKROWH 0HVVXQJ GHU $XVJDQJVVSDQQXQJ

HUJLEW MHGHVPDO HLQHQ DQGHUHQ 9HUODXI� 'HVKDOE LVW GHU ]HLWOLFKH 9HUODXI GHU $XVJDQJVVSDQQXQJ $�W�

QLFKW UHSURGX]LHUEDU�

$EELOGXQJ ����� 2V]LOORVNRSELOG HLQHV UDXVFKHQGHQ 9HUVWlUNHUDXVJDQJV�



��

hEOLFKHUZHLVH ZLUG GDV 5DXVFKHQ GXUFK HLQH HIIHNWLYH 5DXVFKVSDQQXQJ 8UPV FKDUDNWHULVLHUW� 'LHV LVW

GLH HIIHNWLYH 6SDQQXQJ� GLH DQ HLQHP :LGHUVWDQG 5 GLH GHP 5DXVFKHQ HQWVSUHFKHQGH 5DXVFKOHLVWXQJ

QDFK GHU )RUPHO
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HU]HXJW� %HL $XVJDQJVVSDQQXQJHQ HLQHV 9HUVWlUNHUV XQWHUVFKHLGHW PDQ ]ZHL %HLWUlJH ]XP

5DXVFKHQ� (UVWHQV GHQ 0LWWHOZHUW� GHQ HLQ VHKU WUlJHV 0H�JHUlW PHVVHQ Z�UGH�

$ $ 3 $ G$= ⋅
−∞

+∞
∫ � � �

'LHVHU %HLWUDJ ZLUG DXFK DOV *OHLFKVWURPDQWHLO EH]HLFKQHW� 'DEHL JLEW 3�$� GLH :DKUVFKHLQOLFKNHLW

DQ� PLW GHU HLQ $PSOLWXGHQZHUW YRUNRPPW� 'HU ]ZHLWH %HLWUDJ ]XP 5DXVFKHQ LVW GHU 6FKZDQNXQJVWHLO�

D W $ W $� � � �= − � �����

GHU GDV HLJHQWOLFKH 5DXVFKHQ EHLQKDOWHW� $�W� LVW GHU ]HLWOLFKH 9HUODXI GHV UDXVFKHQGHQ

9HUVWlUNHUDXVJDQJV� 'HU %HLWUDJ YRQ $ VROOWH EHL HLQHU '&�hEHUWUDJXQJ P|JOLFKVW VR DEJHJOLFKHQ

ZHUGHQ� GD� $ = � JLOW�

(LQ 0D� I�U GLH LQ HLQHU 6FKZDQNXQJ HQWKDOWHQH /HLVWXQJ LVW GDV 6FKZDQNXQJVTXDGUDW D W� �� �'DV

6FKZDQNXQJVTXDGUDW ZLUG DXFK DOV 9DULDQ] EH]HLFKQHW XQG HUJLEW VLFK DXV GHP ]HLWOLFKHQ 0LWWHOZHUW

GHU *U|�H D W� �� �

[ ]σ � � ��

�
= =

→∞
−

+
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'HU :HUW

σ = D W� �� �����

ZLUG GDQQ DOV (IIHNWLYZHUW GHU 5DXVFKVSDQQXQJ EH]HLFKQHW� 'LHVH 'HILQLWLRQ LVW LGHQWLVFK PLW GHU LQ

*OHLFKXQJ ��� JHJHEHQHQ /HLVWXQJVGHILQLWLRQ I�U 8UPV�

(LQH ZLFKWLJH )UDJH� GLH EHL GHU %HUHFKQXQJ GHV '\QDPLVFKHQ %HUHLFKV LQWHUHVVLHUW� LVW PLW ZHOFKHU

VWDWLVWLVFKHQ :DKUVFKHLQOLFKNHLW HLQH JHPHVVHQH $PSOLWXGH GHV 5DXVFKHQV NOHLQHU DOV GHU UPV�:HUW LVW�

'D]X LVW HV Q|WLJ� GLH $PSOLWXGHQYHUWHLOXQJ GHU 5DXVFKVSDQQXQJ ]X EHVWLPPHQ� ,VW GHU ]HLWOLFKH 9HUODXI

Y|OOLJ ]XIlOOLJ� GDV KHL�W� HV JLEW NHLQ ]HLWOLFK NRUUHOLHUWHV 5DXVFKHQ� ]�%� UHVRQDQWH 6FKZLQJXQJHQ

�VFKQHOOH 23V QHLJHQ RIW ]X 6FKZLQJXQJHQ�� GLH GHP 5DXVFKHQ EHLJHPLVFKW VLQG� VR HUKlOW PDQ GXUFK

3URMHNWLRQ GHU 6SDQQXQJ DXI GLH YHUWLNDOH $FKVH �VLHKH $EELOGXQJ ���� HLQH *DX�I|UPLJH

$PSOLWXGHQYHUWHLOXQJ GHU 5DXVFKVSDQQXQJ�



��

$EELOGXQJ ����� 5DXVFKVSDQQXQJ $�W� DOV )XQNWLRQ GHU =HLW XQG GLH :DKUVFKHLQOLFKNHLW 3�$� I�U GDV

$QWUHIIHQ GHV 6SDQQXQJVZHUWHV $ >5HI���@�

%HL HLQHU *DX�YHUWHLOXQJ OLHJHQ LQQHUKDOE YRQ r�V ������ LQQHUKDOE r�V ����� XQG LQ r�V ������

DOOHU $PSOLWXGHQ�

6HW]W PDQ *OHLFKXQJ ��� LQ *OHLFKXQJ ��� HLQ� HUKlOW PDQ QDFK HLQLJHQ 8PIRUPXQJHQ I�U GHV

6FKZDQNXQJVTXDGUDW�

( )σ � � �

= −$ $

XQG PLW 3�$� XQG $ = � HUKlOW PDQ IROJHQGHQ =XVDPPHQKDQJ ]ZLVFKHQ 6FKZDQNXQJVTXDGUDW XQG

$PSOLWXGHQYHUWHLOXQJ�

σ � � �= =
−∞

+∞
∫$ $ 3 $ G$� � �

0LW GLHVHP =XVDPPHQKDQJ NDQQ DXV GHU $PSOLWXGHQYHUWHLOXQJ GHU 5DXVFKVSDQQXQJ GDV HIIHNWLYH

5DXVFKHQ EHVWLPPW ZHUGHQ� 'DPLW LVW JH]HLJW� GD� GLH %HVWLPPXQJ GHU $PSOLWXGHQYHUWHLOXQJ 3�$� GLH

JHHLJQHWH 0HWKRGH LVW� GHQ (IIHNWLYZHUW ]X PHVVHQ�

'DPLW EHL GHU %HVWLPPXQJ GHV '\QDPLVFKHQ %HUHLFKV� EHL GHP �V JOHLFK GHP NOHLQVWHQ

�EHUWUDJEDUHQ 6LJQDO JHVHW]W ZXUGH� DXFK 5DXVFKVSDQQXQJHQ EHU�FNVLFKWLJW ZHUGHQ� GLH JU|�HU VLQG�

P�VVHQ DXFK PLW HLQHU r�V 6FKUDQNH QRFK �%LW HUUHLFKEDU VHLQ� 1XU GDQQ NDQQ PDQ VDJHQ� GD� GDV

5DXVFKHQ ]X ������ NOHLQHU DOV GDV NOHLQVWH 6LJQDO LVW� 'DV (UVHW]HQ GHV NOHLQVWHQ �EHUWUDJEDUHQ

6LJQDOV GXUFK GDV 5DXVFKHQ ZLUG GDPLW JHUHFKWIHUWLJW�

����� 0HVVXQJ GHU (IIHNWLYHQ 5DXVFKVSDQQXQJ

0LW +LOIH HLQHU 0H�IXQNWLRQ HLQHV GLJLWDOHQ 7HNWURQL[ 2V]LOORVNRSV� NDQQ GHU UPV�:HUW GHU

5DXVFKVSDQQXQJ HUPLWWHOW ZHUGHQ� 'DEHL LVW MHGRFK ]X EHDFKWHQ� GD� GHP 2V]LOORVNRS QXU GHU

:HUWHEHUHLFK YRQ ��� $PSOLWXGHQPH�ZHUWH �VDPSOHV� LQ VHLQHP 6SHLFKHU ]XU 9HUI�JXQJ VWHKW� 'LH

0HVVXQJ ZLUG VRPLW� MH QDFK 6SHLFKHULQKDOW� OHLFKW XQWHUVFKLHGOLFKH :HUWH OLHIHUQ� (LQHQ JHQDXHUHQ :HUW

I�U GDV 5DXVFKHQ HUKlOW PDQ GXUFK PHKUPDOLJHV $XVOHVHQ GHU 0H�IXQNWLRQ XQG GHU DQVFKOLH�HQGHQ

0LWWHOZHUWEHUHFKQXQJ DXV GHQ HLQ]HOQHQ UPV�:HUWHQ� 'HQQRFK LVW GLHVH 0H�PHWKRGH EHGHQNOLFK� GD

GXUFK GLH =HLWDEOHQNXQJ LPPHU QXU ��� 6DPSOHV DXV HLQHP EHVWLPPWHQ )UHTXHQ]EHUHLFKHV

KHUDXVJHQRPPHQ ZHUGHQ� 'LHVH 0H�ZHUWH VLQG EHL HLQHU ]X ³IHLQ¦ HLQJHVWHOOWHQ =HLWVNDOD XQWHUHLQDQGHU

NRUUHOLHUW� %HL GHU 5DXVFKPHVVXQJ LVW GHVKDOE QRFK GHU )UHTXHQ]EHUHLFK DQ]XJHEHQ� LQ GHP GLH

0HVVXQJ GXUFKJHI�KUW ZXUGH� :LH JUR� GDV )UHTXHQ]IHQVWHU LVW� DXI GDV VLFK GLH 0HVVXQJ EHL HLQHP

��� $PSOLWXGHQZHUWHQ ODQJHP 6SHLFKHURV]LOORVNRS EHVFKUlQNW� LVW OHLFKW DQ]XJHEHQ� %HL HLQHU =HLWVNDOD

YRQ �PV�'LY XQG HLQHU �� 7HLOVWULFKH ODQJHQ =HLWDFKVH� N|QQHQ )UHTXHQ]HQ PLW ��PV



��

6FKZLQJXQJVGDXHU DXIJH]HLFKQHW ZHUGHQ� 'LHV HQWVSULFKW HLQHU XQWHUHQ )UHTXHQ] YRQ ���+]�

)UHTXHQ]HQ� GLH GDUXQWHU OLHJHQ� ZHUGHQ EHL GLHVHU (LQVWHOOXQJ GHU =HLWVNDOD QLFKW ULFKWLJ EHU�FNVLFKWLJW�

'LH REHUH *UHQ]IUHTXHQ] LVW QXU GXUFK GLH .RPSDUDWRU]HLW GHV LQWHUQHQ $'&V GHV 2V]LOORVNRSV

EHVFKUlQNW� %HL 0HVVXQJHQ PLW GHU LQWHUQHQ UPV�)XQNWLRQ VROOWH GHVKDOE GLH =HLWVNDOD P|JOLFKVW JUR�

JHZlKOW ZHUGHQ �LP %HUHLFK HLQLJHU PV�� (LQH $&�.RSSOXQJ GHV 2V]LOORVNRSV LVW HEHQIDOOV Q|WLJ� XP

GHQ '&�2IIVHW ZHJ]XVFKQHLGHQ� ,Q $EELOGXQJ ���� OLHJW HLQ %HLVSLHO I�U HLQH VFKOHFKW HLQJHVWHOOWH

=HLWVNDOD YRU� 'RUW LVW GLH .RUUHODWLRQ GHV 6SHLFKHULQKDOWHV ]XU HUVWHQ 6SHLFKHU]HOOH DXIJHWUDJHQ� EHL

HLQHU =HLWVNDOD YRQ ��QV� *HPHVVHQ ZXUGH HLQ ZHL�HV
��
5DXVFKVLJQDO PLW HLQHU %DQGEUHLWH YRQ ��0+]�

(V LVW GHXWOLFK ]X HUNHQQHQ� GD� GLH HLQ]HOQHQ 6DPSOHV XQWHUHLQDQGHU NRUUHOLHUW VLQG� :HQQ GLH HUVWH

6WHOOH HLQH KRKH 6SDQQXQJ JHPHVVHQ KDW� GDQQ PL�W GLH 1DFKEDUVWHOOH HEHQIDOOV HLQHQ KRKHQ :HUW�

$EELOGXQJ ����� .RUUHODWLRQ GHU ]ZHLWHQ� YLHUWHQ� VHFKVWHQ XQG DFKWHQ 6SHLFKHUVWHOOH ]XU HUVWHQ YRQ

LQVJHVDPW ��� 6DPSOHV HLQHV ZHL�HQ 5DXVFKHQV PLW �9SS XQG HLQHU %DQGEUHLWH YRQ ��0+]� 'LH

=HLWVNDOD GHV 2V]LOORVNRSV EHWUlJW ��QV� GLHV HQWVSULFKW HLQHU XQWHUHQ *UHQ]IUHTXHQ] YRQ �0+]�

'LH JHQDXHUH 0HVVXQJ� PLW ZHOFKHU GLH $PSOLWXGHQYHUWHLOXQJ GHU 5DXVFKVSDQQXQJ EHVWLPPW ZLUG�

HUUHLFKW PDQ GXUFK PHKUPDOLJHV ������ PDO� $XVOHVHQ YRQ QXU HLQHU 6SHLFKHU]HOOH GHV 2V]LOORVNRSV�

'HU UPV�:HUW NDQQ GDQQ VHKU OHLFKW YRQ H[WHUQHQ 3URJUDPPHQ DXV GHU $PSOLWXGHQYHUWHLOXQJ EHUHFKQHW

ZHUGHQ� 'DEHL LVW QXU QRFK GLH REHUH *UHQ]IUHTXHQ] ZLUNVDP XQG HLQH $&�.RSSOXQJ GHV 2V]LOORVNRSV

ZLUG �EHUIO�VVLJ� 'LHVH $UW GHU 5DXVFKPHVVXQJ ZXUGH LP $EVFKQLWW ��� EHQXW]W�

��
%HL ZHL�HP 5DXVFKHQ LVW GLH 5DXVFKOHLVWXQJ SUR %DQGEUHLWHQHLQKHLW NRQVWDQW�



��

����� 6SHNWUDOH /HLVWXQJVGLFKWH GHV 5DXVFKHQV

,Q $QDORJLH ]XP 6FKZDQNXQJVTXDGUDW� ZHOFKHV HLQ 0D� I�U GLH JHVDPWH LP 5DXVFKYRUJDQJ

YRUKDQGHQH /HLVWXQJ LVW� GHILQLHUW PDQ GLH VRJHQDQQWH /HLVWXQJVGLFKWH Z�I�� GLH /HLVWXQJ LP

)UHTXHQ]EDQG GHU %UHLWH �+] EHL GHU )UHTXHQ] I� 'LH JHVDPWH /HLVWXQJ GHV 5DXVFKHQV LVW GDQQ GXUFK

GDV ,QWHJUDO

3 Z I GI=
∞
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JHJHEHQ� G�K� GLH )OlFKH LP 5DXVFKVSHNWUXP� 'DV 5DXVFKVSHNWUXP HLJQHW VLFK JXW ]XP $XIILQGHQ

YRQ 5DXVFKTXHOOHQ� LVW DEHU I�U GLH JHQDXH 5DXVFKPHVVXQJ XQJHHLJQHW� GD VLFK GLH ,QWHJUDWLRQ GHV

6SHNWUXPV DOV ]X DXIZHQGLJ XQG ]X XQJHQDX HUZHLVW� 2IW JLEW PDQ GHVKDOE HLQHQ JHPLWWHOWHQ :HUW I�U

GLH /HLVWXQJVGLFKWH DQ�

1DFK GHU )RUPHO

3
8

5
=

�

�

HU]HXJW GLH 5DXVFKOHLVWXQJ DQ HLQHP RKPLVFKHQ :LGHUVWDQG 5 HLQH 5DXVFKVSDQQXQJ 8� 0LW GLHVHP

=XVDPPHQKDQJ NDQQ GLH *OHLFKXQJ ��� I�U 6SDQQXQJVZHUWH XPJHVWHOOW ZHUGHQ� GLH HQWVSUHFKHQGH

'LFKWH HUKlOW GDQQ GLH (LQKHLW
9

+]
� 6LH ZLUG WURW] GLHVHU (LQKHLW QDFK >5HI���@ DOV /HLVWXQJVGLFKWH

EH]HLFKQHW�
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� hEHUWUDJXQJVV\VWHP PLW /HXFKWGLRGHQ

,Q GLHVHP .DSLWHO ZLUG HLQ DQDORJ RSWLVFKHV hEHUWUDJXQJVV\VWHP DXV /HXFKWGLRGHQ YRUJHVWHOOW� PLW

GHP HV P|JOLFK LVW� GDV DQDORJH 6KDSHUVLJQDO YRP 'HWHNWRU ]XP 7ULJJHU�.RQWUROOUDXP ]X �EHUWUDJHQ�

'LH %HVFKUHLEXQJ GHV 6\VWHPV EHJLQQW PLW GHP 0H�DXIEDX XQG GHU )XQNWLRQVEHVFKUHLEXQJ GHU

YHUZHQGHWHQ (OHNWURQLN� $QVFKOLH�HQG ZHUGHQ 0HVVXQJHQ GHU /LQHDULWlW� GHV 5DXVFKHQV� GHU %DQGEUHLWH

XQG GHU hEHUWUDJXQJVJHVFKZLQGLJNHLW HLQHV hEHUWUDJXQJVNDQDOV YRUJHVWHOOW�

��� 0H�DXIEDX LP /DERU

,Q $EELOGXQJ ��� LVW GHU 7HVWDXIEDX LP /DERU VFKHPDWLVFK GDUJHVWHOOW� 'LHVHU $XIEDX ]HLJW GLH

hEHUWUDJXQJVVWUHFNH� EHVWHKHQG DXV 6HQGHU� )DVHU XQG (PSIlQJHU� GLH YHUZHQGHWHQ 0H�JHUlWH XQG GLH

$XVOHVH GHU 0H�JHUlWH �EHU HLQHQ *3,%
��
0H�JHUlWHEXV�

$EELOGXQJ ���� 0H�DXIEDX I�U HLQ DQDORJ RSWLVFKHV hEHUWUDJXQJVV\VWHP PLW /('V� :DKOZHLVH NDQQ

PLW HLQHP �%LW )$'& GLJLWDOLVLHUW ZHUGHQ�

0LW HLQHP SURJUDPPLHUEDUHQ )XQNWLRQVJHQHUDWRU �$)*
��
� NDQQ GHU 6SDQQXQJVYHUODXI GHU

6KDSHULPSXOVH� ZLH HU LP ([SHULPHQW YRUNRPPW� QDFKJHELOGHW ZHUGHQ� 0LW GLHVHQ ,PSXOVHQ N|QQHQ

GDQQ GLH (LJHQVFKDIWHQ� ]�%� GLH /LQHDULWlW GHV 6\VWHPV� JHPHVVHQ ZHUGHQ�

'HU RSWLVFKH 6HQGHU ZDQGHOW GLH DQDORJHQ 6KDSHUSXOVH GXUFK 0RGXODWLRQ GHU /LFKWLQWHQVLWlW HLQHU

/(' LQ RSWLVFKH ,PSXOVH XP� 'DEHL EHWUlJW GLH :HOOHQOlQJH GHU YHUZHQGHWHQ $%% +DIR /(' ���QP�

'LH /LFKWLPSXOVH ZHUGHQ QDFK GHU hEHUWUDJXQJ GXUFK HLQH ��P ODQJH *UDGLHQWHQIDVHU YRQ GHP

3KRWRHPSIlQJHU $&6���72 GHU )LUPD $FDSHOOD LQ HOHNWULVFKH ,PSXOVH ]XU�FNJHZDQGHOW� 'HU

(PSIlQJHU EHVWHKW DXV HLQHU LQWHJULHUWHQ 6LOL]LXP�3,1�3KRWRGLRGH XQG HLQHP 7UDQVLPSHGDQ]YHUVWlUNHU�

GLH EHLGH LQ HLQHP PLW /LQVHQ YHUVHKHQHQ 72��� *HKlXVH HLQJHEDXW VLQG� (LQ 7UHLEHU I�U �� 2KP .DEHO

HUP|JOLFKW GHQ (LQVDW] YRQ /HPRNDEHO �5*����� DP $XVJDQJ�

��
*HQHUDO 3XUSRVH ,QWHUIDFH %XV �6WG� ,((( ������������

��
$UELWUDU\ )XQFWLRQ *HQHUDWRU
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0LW HLQHP 2V]LOORVNRS N|QQHQ (LQJDQJV� XQG $XVJDQJVVLJQDO QDFK ��P )DVHUOlQJH PLWHLQDQGHU

YHUJOLFKHQ ZHUGHQ �VLHKH $EELOGXQJ ����� :DKOZHLVH NDQQ HLQ �%LW )$'&� ZLH PDQ LKQ LP ([SHULPHQW

HLQVHW]HQ P|FKWH� ]XU 'LJLWDOLVLHUXQJ GHU 6KDSHU�6LJQDOH YHUZHQGHW ZHUGHQ� 'DV 2V]LOORVNRS EHVLW]W

]ZDU HEHQIDOOV� ZLH GHU )$'&� HLQH YHUWLNDOH $XIO|VXQJ YRQ �%LW� MHGRFK QLFKW QXU I�U GHQ PD[LPDOHQ

3XOV YRQ ���� 9� VRQGHUQ DXFK I�U NOHLQH 6LJQDOH YRQ HLQLJHQ 0LOOLYROW� 0LW GLHVHP 2V]LOORVNRS ZXUGHQ

GLH 0HVVXQJHQ GXUFKJHI�KUW� GD HV GDV JHQDXHUH 0H�JHUlW LVW�

0LW +LOIH HLQHV ,QWHUSUHWHUSURJUDPPV ZHUGHQ �EHU HLQHQ *3,%�0H�JHUlWHEXV GDV 2V]LOORVNRS XQG

GHU $)*�)XQNWLRQVJHQHUDWRU SURJUDPPLHUW XQG GLH 0H�ZHUWH LQ HLQHU 7H[WGDWHL DEJHVSHLFKHUW� =XU

JHQDXHQ %HVFKUHLEXQJ GHV ,QWHUSUHWHUV VLHKH $EVFKQLWW ������

$EELOGXQJ ���� 7HNWURQL[ 2V]LOORVNRSELOG GHU QDFKJHELOGHWHQ 6KDSHUSXOVH� .DQDO � ]HLJW GDV

(LQJDQJVVLJQDO I�U GHQ 6HQGHU� .DQDO � ]HLJW GDV $XVJDQJVVLJQDO GHV (PSIlQJHUV QDFK ��P

)DVHUOlQJH�

'DV 2V]LOORVNRSELOG LQ $EELOGXQJ ��� ]HLJW DXI .DQDO � GDV (LQJDQJVVLJQDO I�U GHQ 6HQGHU XQG

GDUXQWHU� DXI .DQDO �� GDV $XVJDQJVVLJQDO QDFK GHU hEHUWUDJXQJ� 'HU DEJHELOGHWH 3XOV KDW HLQH

3XOVK|KH YRQ ����9 XQG GLH hEHUWUDJXQJV]HLW EHWUlJW ���QV� 'LH /DXI]HLW GLH I�U GLH $QVFKO�VVH PLW

HOHNWULVFKHQ .DEHO EHQ|WLJW ZLUG LVW LQ GLHVHU =HLW PLW LQEHJULIIHQ� *HQDXH 0HVVXQJHQ GHU

hEHUWUDJXQJV]HLW ZHUGHQ LQ $EVFKQLWW ����� YRUJHVWHOOW� 'LH $EELOGXQJ ��� GLHQW OHGLJOLFK ]XU

9HUDQVFKDXOLFKXQJ GHU 6LJQDOH� GLH HLJHQWOLFKHQ 0HVVXQJHQ QXW]HQ GHQ YROOHQ $XIO|VXQJVEHUHLFK GHV

2V]LOORVNRSV DXV�

����� 0H�VRIWZDUH

(LQ LQ GHU 3URJUDPPLHUVSUDFKH & JHVFKULHEHQHU ,QWHUSUHWHU HUP|JOLFKW GDV EHOLHELJH

=XVDPPHQVWHOOHQ YRQ *3,%�%HIHKOHQ LQ HLQHU 7H[WGDWHL� 0LW GLHVHP 3URJUDPP� ZHOFKHV DXI HLQHP 26�

5HFKQHU ������ &38� JHVWDUWHW ZLUG� N|QQHQ ]ZHL 0H�JHUlWH XQG HLQ )$'& JHVWHXHUW XQG DXVJHOHVHQ

ZHUGHQ� 'HU 9RUWHLO GHV ,QWHUSUHWHUV LVW� GD� QHXH 0H�SURJUDPPH VHKU OHLFKW GXUFK $ElQGHUQ GHU

7H[WGDWHL HUVWHOOW ZHUGHQ N|QQHQ� RKQH GD� HLQ QHXHU &RPSLOHUODXI GXUFKI�KUW ZHUGHQ PX�� 8P

0H�UHLKHQ EHOLHELJ RIW ZLHGHUKROHQ ]X N|QQHQ� LVW HV P|JOLFK� JHVFKDFKWHOWH 6FKOHLIHQ PLW GHU LQ &

�EOLFKHQ 1RWDWLRQ LQ GLH ,QWHUSUHWHUGDWHL HLQ]XI�JHQ� 'LH 0H�GDWHQ ZHUGHQ LQ HLQHU 'DWHL JHVSHLFKHUW

XQG N|QQHQ GDQQ LQ EHOLHELJHQ *UDILNSURJUDPPHQ HLQJHOHVHQ XQG GDUJHVWHOOW ZHUGHQ�

,Q GHU IROJHQGHQ 7DEHOOH � LVW HLQ %HLVSLHO I�U HLQH ,QWHUSUHWHUGDWHL EHVFKULHEHQ� ZLH VLH I�U HLQH

/LQHDULWlWVPHVVXQJ GHU hEHUWUDJXQJ EHQ|WLJW ZXUGH� .RPPHQWDUH �EHU GLH MHZHLOLJHQ %HIHKOH VLQG DP

UHFKWHQ 5DQG GHU 'DWHL JHJHEHQ�
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7DEHOOH �� %HLVSLHO HLQHU ,QWHUSUHWHU�7H[WGDWHL ]XU 0HVVXQJ GHU /LQHDULWlW �EHU HLQHQ *3,%�*HUlWHEXV�

(LQ 7HNWURQL[ 2V]LOORVNRS XQG HLQ $UELWUDU\ )XQNWLRQVJHQHUDWRU ZHUGHQ SURJUDPPLHUW�

7H[WGDWHL I�U ,QWHUSUHWHU %HIHKOVEHVFKUHLEXQJ

,1,7�����LHF�� *3,% $GUHVVH I�U 2V]LOORVNRS

,1,7�����LHF�� � .RPPHQWDUH VLQG P|JOLFK � *3,% $GUHVVH $)*

287����OLQB/('�GDW 'DWHLQDPH GHU $XVJDEHGDWHL

287����67'287 6WDQGDUGDXVJDEH I�U $)*

6(7����$5% %HWULHEVPRGXV GHV $)*V

6(7����/2$' 3+B$&&25'�:$9� � 6KDSHU 3XOV LQ GHQ 6SHLFKHU GHV $)*V ODGHQ

6(7����:$,7 ZDUWHQ ELV 3XOV JHODGHQ LVW

6(7����&+�B$03/,78'( ����9 ���9 3XOVK|KH

6(7����&+��6&$/( �(��� YHUWLNDOH $XIO|VXQJ .DQDO � �VFDOH�GLY�

6(7����&+��6&$/( ��(��� YHUWLNDOH $XIO|VXQJ .DQDO � �VFDOH�GLY�

6(7����75,**(5�0$,1�/(9(/ ���(��� 7ULJJHUOHYHO HLQVWHOOHQ

6(7����&+�B,19(57�21 $)*�,PSXOV LQYHUWLHUHQ

6(7����*2 $)* 6WDUWHQ

7(;7������ PDO (LQJDQJVVSDQQXQJ� (LQKHLW� �� PDO

$XVJDQJVVSDQQXQJ� (LQKHLW?Q

7H[W hEHUVFKULIW I�U 'DWHL� OLQB/('�GDW

/223���� 6FKOHLIH I�U �� 0HVVXQJHQ

^

)250$7������V )RUPDW DXI � 6WHOOHQ �F 1RWDWLRQ�

6(7����75,**(5�0$,1�('*(�6285&( &+� 7ULJJHUQ DXI .DQDO �

6(7����:$,7 :DUWHQ DXI 2V]LOORVNRS

6(7����75,**(5�0$,1 6(7/(9(/ 7ULJJHUVFKZHOOH DXI KDOEH 3XOVK|KH

6(7����:$,7 :DUWHQ DXI 2V]LOORVNRS

6/((3������ :DUWHQ

/223���� �� 0H�ZHUWH SUR 0H�SXQNW

�(LQJDQJVVLJQDO�

^

6/((3����� :DUWHQ

5($'����0($685(0(17�0($6��9$/8(" $PSOLWXGHQPHVVXQJ I�U .DQDO � OHVHQ

6(7����:$,7 :DUWHQ DXI 2V]LOORVNRS

`

5($'����0($685(0(17�0($6��81,76" (LQKHLW GHU 0HVVXQJ � OHVHQ

6(7����:$,7 :DUWHQ DXI 2V]LOORVNRS

6(7����75,**(5�0$,1�('*(�6285&( &+� 7ULJJHUQ DXI .DQDO �

6(7����:$,7 :DUWHQ DXI 2V]LOORVNRS

6(7����75,**(5�0$,1 6(7/(9(/ 7ULJJHUVFKZHOOH DXI KDOEH 3XOVK|KH

6(7����:$,7 :DUWHQ DXI 2V]LOORVNRS

6/((3������ :DUWHQ

/223���� �� 0H�ZHUWH SUR 0H�SXQNW

�$XVJDQJVVLJQDO�

^

6/((3�����

5($'����0($685(0(17�0($6��9$/8(" $PSOLWXGHQPHVVXQJ I�U .DQDO � OHVHQ

6(7����:$,7

`

)250$7�����V?Q

5($'����0($685(0(17�0($6��81,76" (LQKHLW GHU 0HVVXQJ � OHVHQ

6(7����:$,7

6&$/(����&+��6&$/( �(��� ILQH VFDOH I�U .DQDO � XP �P9 HUK|KHQ

6&$/(����&+��6&$/( �(��� ILQH VFDOH I�U .DQDO � XP �P9 HUK|KHQ



��

6(7����&�$ ���9� 5(/ 6KDSHU 3XOVK|KH XP ���P9 HUK|KHQ

6(7����:$,7

6/((3������

`

(1' (QGH ,QWHUSUHWHU 7H[WGDWHL

'LH %HIHKOH LP ,QWHUSUHWHUGDWHL ZHUGHQ ]HLOHQZHLVH DEJHDUEHLWHW� ZREHL IROJHQGHV )RUPDW HLQ]XKDOWHQ

LVW�

,QWHUSUHWHUEHIHKO�*HUlWHQXPPHU� � *3,%�%HIHKO

,QWHUSUHWHUEHIHKOH VLQG ]XP %HLVSLHO 5($' RGHU 6(7� 'LHVH %HIHKOH OHVHQ RGHU VFKUHLEHQ :HUWH

]XP LQ .ODPPHUQ DQJHJHEHQHQ *HUlW� 'LH *3,%�$GUHVVH ZLUG GXUFK GHQ ,1,7�%HIHKO DP 'DWHLDQIDQJ

IHVWJHOHJW XQG GHU *HUlWHQXPPHU ]XJHZLHVHQ� 1DFK GHP 'RSSHOSXQNW]HLFKHQ IROJW GDQQ HLQ

*3,%�%HIHKO� GHU GHQ %HVFKUHLEXQJHQ GHU *3,%�*HUlWH HQWQRPPHQ ZHUGHQ NDQQ� 0LW GHP %HIHKO 287

NDQQ GHU 1DPH GHU 'DWHL I�U HLQH *HUlWHQXPPHU IHVWJHOHJW ZHUGHQ� LQ GHU GDQQ GLH JHOHVHQHQ :HUWH

JHVSHLFKHUW ZHUGHQ�

0LW +LOIH YRQ /223�6FKOHLIHQ N|QQHQ GLH LQWHUQHQ 0H�IXQNWLRQHQ GHV 2V]LOORVNRSV PHKUIDFK

DXVJHOHVHQ ZHUGHQ� 'LH 'DWHL OLQB/('�GDW KDW GDQQ IROJHQGHV )RUPDW�

�� PDO (LQJDQJVVSDQQXQJ� (LQKHLW� �� PDO $XVJDQJVVSDQQXQJ� (LQKHLW

����(�� ����(�� ����(�� ����(�� �� �9� ����(�� ����(�� ����(�� ����(�� �� �9�

����(�� ����(�� ����(�� ����(�� �� �9� ����(�� ����(�� ����(�� ����(�� �� �9¦

����(�� ����(�� ����(�� ����(�� �� �9� �����(�� �����(�� �����(�� �����(�� �� �9�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

)�U HLQH EHVVHUH hEHUVLFKW VLQG QXU GLH HUVWHQ � 0H�ZHUWH DXVJHGUXFNW� 'LH KRUL]RQWDOHQ 3XQNWH

UHSUlVHQWLHUHQ GDEHL GLH UHVWOLFKHQ VHFKV 0H�ZHUWH I�U MH ]HKQ (LQJDQJV� XQG $XVJDQJVVSDQQXQJHQ� 'LH

YHUWLNDOHQ 3XQNWH YHUYROOVWlQGLJHQ GLH 'DWHL DXI �� 0H�GXUFKJlQJH�

����� %HVFKUHLEXQJ GHU (OHNWURQLN

$XIJDEH GHU 6HQGHUHOHNWURQLN LVW HV� GHQ 6SDQQXQJVYHUODXI DP (LQJDQJ LQ HLQHQ 6WURP GXUFK GLH

/(' ]X NRQYHUWLHUHQ� 'DPLW GLH (OHNWURQLN OLQHDU DUEHLWHW� LVW HV Q|WLJ� GHQ 6WURP GXUFK GLH /(' �EHU

HLQHQ :LGHUVWDQG ]X VHQVLHUHQ XQG DXI GHQ (LQJDQJ ]XU�FN]XNRSSHOQ� (V LVW QDW�UOLFK P|JOLFK HLQH

GLVNUHWH 6FKDOWXQJ DXI]XEDXHQ� GLH GLHVH $XIJDEH HUI�OOW� DEHU XP HLQH KRKH %DQGEUHLWH XQG JHULQJHV

5DXVFKHQ ]X HUUHLFKHQ� NDQQ GLHVH 7HFKQLN DXFK DOV LQWHJULHUWH 6FKDOWXQJ LQ )RUP HLQHV

2SHUDWLRQVYHUVWlUNHUV �23� JHNDXIW ZHUGHQ� 'LH $XVZDKO HLQHV JHHLJQHWHQ 23V HUIRUGHUW HLQH

JU�QGOLFKH 3U�IXQJ GHU WHFKQLVFKHQ 'DWHQ� GDPLW GLH (OHNWURQLN GHQ $QIRUGHUXQJHQ JHUHFKW ZHUGHQ

NDQQ�

'LH (PSIlQJHUHOHNWURQLN ZDQGHOW XPJHNHKUW GHQ 3KRWRGLRGHQVWURP ZLHGHU LQ HLQH 6SDQQXQJ ]XU�FN�

=ZHL XQWHUVFKLHGOLFKH 6FKDOWXQJHQ� GLH GLHVH $XIJDEH HUI�OOHQ� ZXUGHQ HQWZLFNHOW XQG XQWHUVXFKW�

������� 6HQGHUHOHNWURQLN

'LH $EELOGXQJ ��� ]HLJW GHQ 6HQGHU� GHU DXV HLQHP +RFKJHVFKZLQGLJNHLWV 23 &/& ��� EHVWHKW�

'LHVHU 23 NDQQ $XVJDQJVVW|PH ELV ]X ���P$ OLHIHUQ� (U UHJHOW LQ $EKlQJLJNHLW YRQ GHU

(LQJDQJVVSDQQXQJ GHQ 6WURP GXUFK HLQH /(' GHU )LUPD $%% +DIR OLQHDU�
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$EELOGXQJ ���� 6HQGHUVFKDOWELOG�

6W�FNOLVWH�

'� /(' �$���$

23� &/& ���

5� ���N:

5� ��:

5� �N:

5� ��:

5� ���:

&��&� ���Q)

&��&� ���P)

&� ��S)

9'' ��9

966 ��9
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'HU 2SHUDWLRQVYHUVWlUNHU LQ $EELOGXQJ ��� ZLUG DOV QLFKWLQYHUWLHUHQGHU 9HUVWlUNHU PLW

*HJHQNRSSOXQJ EHWULHEHQ� /LHJW DP SRVLWLYHQ (LQJDQJ GHV 23V HLQH 6SDQQXQJ 8HLQ DQ� GDQQ LVW GHU

2SHUDWLRQVYHUVWlUNHU EHVWUHEW� DXFK DP QHJDWLYHQ (LQJDQJ GLH JOHLFKH 6SDQQXQJ HLQ]XVWHOOHQ� hEHU GHP

:LGHUVWDQG 5� ����N:� OLHJW GDQQ GLH 6SDQQXQJ 9''�8HLQ DQ� GLH GHQ 6WURP

,
9'' 8

5
5

HLQ

�
�

= −

IOLH�HQ Ol�W� 'LHVHU 6WURP IOLH�W QLFKW LQ GHQ 2SHUDWLRQVYHUVWlUNHU� VRQGHUQ �EHU GHQ :LGHUVWDQG 5�

��N:�� GD GHU 23 HLQHQ KRFKRKPLJHQ (LQJDQJVZLGHUVWDQG EHVLW]W� (V OLHJW GDQQ DQ GHU $QRGH GHU /('

GLH 6SDQQXQJ ( )9'' $ 8 $
9 HLQ 9

⋅ − − ⋅� JHJHQ 0DVVH DQ� ,Q GLHVHU )RUPHO VWHKW GLH $EN�U]XQJHQ

$
5

5
9
= +



�
�

�
I�U GHQ 9HUVWlUNXQJVIDNWRU HLQHV QLFKWLQYHUWLHUHQGHQ 9HUVWlUNHUV� hEHU GHP

:LGHUVWDQG 5� ���:� HU]HXJW GLHVH 6SDQQXQJ HLQHQ 6WURP

( )( ),
5

9'' $ 8 $
5 9 HLQ 9�

�

�
�= ⋅ − − ⋅ �

GHU GXUFK GLH 'LRGH IOLH�W� 'DPLW NDQQ GHU *HVDPWVWURP GXUFK GLH 'LRGH �,' ,5��,5�� DQJHJHEHQ

ZHUGHQ�

( )( ),
9'' 8

5 5
9'' $ 8 $

'

HLQ

9 HLQ 9
= − + ⋅ − − ⋅

�

�

�
� �

8PVWHOOHQ GLHVHU *OHLFKXQJ� JOLHGHUW GHQ 6WURP LQ HLQHQ VWDWLVFKHQ XQG HLQHQ G\QDPLVFKHQ 7HLO DXI�

, 9''
$

5 5
8

$

5 5
'

9

HLQ

9= ⋅ − +




− ⋅ +
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VWDWLVFKHU 7HLO G\QDPLVFKHU 7HLO

	 
��� ���� 	 
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(LQ 7HLO GLHVHV 6WURPHV ZLUG YRP :LGHUVWDQG 5� ����:� JHJHQ 966 ���9� �EHUQRPPHQ� VR GD� GHU

2SHUDWLRQVYHUVWlUNHU QXU GHQ G\QDPLVFKHQ 6WURP OLHIHUQ PX�� 'DV 0LQXV]HLFKHQ YRU GHP G\QDPLVFKHQ

7HLO LQ *OHLFKXQJ ��� EHGHXWHW� GD� HLQ QHJDWLYHV (LQJDQJVVLJQDO GHQ 6WURP GXUFK GLH /(' YHUJU|�HUW�

ZlKUHQG SRVLWLYH 6LJQDOH GHQ VWDWLVFKHQ 7HLO YHUULQJHUQ� 'HU $QWHLO GHV VWDWLVFKHQ 7HLOV VROOWH ��� GHV

PD[LPDOHQ G\QDPLVFKHQ 7HLOV EHWUDJHQ� GDPLW QLFKW QXU GHU QHJDWLYH 3XOV GHV ELSRODUHQ 6KDSHUVLJQDOV�

VRQGHUQ DXFK GHU SRVLWLYH hEHUVFKZLQJHU �EHUWUDJHQ ZLUG� 0LW GHQ DQJHJHEHQHQ :LGHUVWlQGHQ

EHUHFKQHW VLFK HLQ *UXQGVWURP YRQ ����P$� %HL HLQHU PD[LPDOHQ QHJDWLYHQ (LQJDQJVVSDQQXQJ YRQ

����9 HUKlOW PDQ ]XVlW]OLFK HLQHQ 6WURP YRQ ����P$ I�U GDV 3XOVPD[LPXP� 'HU PD[LPDOH 6WURP� GHU

ODXW 'DWHQEODWW YRQ $%% +DIR I�U GLH /(' �$���$ PLW ���P$ DQJHJHEHQ LVW� ZLUG VRPLW QLFKW

�EHUVFKULWWHQ� 'HU :LGHUVWDQG 5� ZLUG DXFK DOV 6HQVLHUZLGHUVWDQG EH]HLFKQHW� GD PLW LKP GHU +DXSWWHLO

GHV 'LRGHQVWURPV HLQJHVWHOOW ZLUG� 'HU %HLWUDJ GHV :LGHUVWDQGV 5� LQ *OHLFKXQJ ��� LVW YHUJOHLFKVZHLVH

JHULQJ� GD 5�!!5� JLOW�

'HU VWDWLVFKH 7HLO LQ *OHLFKXQJ ��� EHLQKDOWHW GLH SRVLWLYH %HWULHEVVSDQQXQJ YRQ ��9 �9''��

6FKZDQNXQJHQ LQ GHU %HWULHEVVSDQQXQJ ZLUNHQ GHVKDOE DXI GHQ $UEHLWVSXQNW GHU /(' ]XU�FN� ZHVKDOE

%ORFNNRQGHQVDWRUHQ �&�� &�� &�� &�� VRZLH HLQ JXW VWDELOLVLHUWHV 1HW]JHUlW Q|WLJ VLQG�



��

������� (PSIlQJHUHOHNWURQLN

'LH $EELOGXQJ ��� ]HLJW GLH (PSIlQJHUVFKDOWXQJ� GLH ]XU .RQYHUWLHUXQJ GHU RSWLVFKHQ 6LJQDOH HLQHQ

LQWHJULHUWHQ (PSIlQJHUFKLS GHU )LUPD $FDSHOOD EHQXW]W� $XI LKP EHILQGHQ VLFK HLQH 3,1�3KRWRGLRGH

XQG HLQ 1DFKYHUVWlUNHU PLW GLIIHUHQWLHOOHP $XVJDQJ� 'LHVH GLIIHUHQWLHOOHQ 6LJQDOH ZHUGHQ PLW HLQHP

'LIIHUHQ]YHUVWlUNHU �&/& ���� DXI GLH JHZ�QVFKWH $XVJDQJVVSDQQXQJ YHUVWlUNW� XQG GHU $XVJDQJ NDQQ

PLW �� 2KP EHODVWHW ZHUGHQ�

$EELOGXQJ ���� (PSIlQJHUVFKDOWELOG�

6W�FNOLVWH�

23� &/& ���

23� &/& ���

5��5� ���:

5��5� �N:

5��5��5� ��:

&� ��S)

&��&��&� ���Q)

&��&��&� ���P)

9'' ��9

966 ��9



��

'HU LQWHJULHUWH 3KRWRHPSIlQJHU �$&6 ���72� LVW LQ HLQHP 72�*HKlXVH HLQJHEDXW� GDV PLW /LQVHQ

YHUVHKHQ LVW� XQG ]HLFKQHW VLFK GXUFK HLQH KRKH %DQGEUHLWH YRQ ���0] DXV� (U EHVLW]W HLQHQ

GLIIHUHQ]LHOOHQ $XVJDQJ YRQ QXU �9 �r���9�� ZHVKDOE HLQH 1DFKYHUVWlUNXQJ Q|WLJ LVW� 'HU GLIIHUHQ]LHOOH

1DFKYHUVWlUNHU LVW HLQ 2SHUDWLRQVYHUVWlUNHU &/&��� GHU GDV $XVJDQJVVLJQDO LQ HLQ XQLSRODUHV 6LJQDO

XPZDQGHOW� :HQQ 5� 5� XQG 5� 5� LVW� HUJLEW VLFK VHLQH $XVJDQJVVSDQQXQJ DXV GHU 'LIIHUHQ] VHLQHU

(LQJDQJVVSDQQXQJHQ�

( )8
5

5
8 8

D
= −+ −

�

�
�

(LQH KRKH %DQGEUHLWH YRQ ���0+] EULQJW QLFKW QXU 9RUWHLOH� VRQGHUQ DXFK ]XVlW]OLFKH

5DXVFKEHLWUlJH EHL KRKHQ )UHTXHQ]HQ� GLH GHQ '\QDPLVFKHQ %HUHLFK YHUVFKOHFKWHUQ� 'LH %DQGEUHLWH

VROOWH GHVKDOE JHUDGH VR JUR� VHLQ� GD� GLH $QVWLHJV]HLWHQ GHU 3XOVH �EHUWUDJHQ ZHUGHQ� 'D VLFK GLH

6FKDOWXQJ I�U GHQ $FDSHOOD 3KRWRUHFHLYHU DEHU QLFKW GLUHNW YHUlQGHUQ Ol�W� NDQQ PDQ DXI GLH

9HUVWlUNXQJ GHU HUVWHQ 6WXIH NHLQHQ (LQIOX� QHKPHQ� $XFK N|QQHQ NHLQH DQGHUHQ 3KRWRGLRGHQ

HLQJHVHW]W ZHUGHQ�

0LW HLQHU DOWHUQDWLYHQ 6FKDOWXQJ� GLH $EELOGXQJ ��� ]HLJW� NDQQ HLQ JU|�HUHU (LQIOX� DXI GLH

(LJHQVFKDIWHQ GHV 9HUVWlUNHUV JHQRPPHQ ZHUGHQ�

$EELOGXQJ ���� (PSIlQJHUVFKDOWXQJ PLW HLQHP UDXVFKDUPHQ 7UDQVLPSHGDQ]YHUVWlUNHU �&/&����

JHIROJW YRQ HLQHP LQYHUWLHUHQGHQ 9HUVWlUNHU �&/&�����



��

6W�FNOLVWH�

23� &/& ���

23� &/& ���

'� 6LHPHQV 6'5 �����=

5��5��5��5� ��:

5� ��N:

5� ���N:

5� ���:

5� ���:

5� ��:

&��&��&��&� ���S)

&��&��&��&� ���Q)

&� ���S)

&�� ��S)

&�� ��S)

9'' ��9

966 ��9

'LH 7UDQVLPSHGDQ]YHUVWlUNHUVFKDOWXQJ ZDQGHOW GHQ 3KRWRVWURP ,' HLQHU 6LHPHQV 3,1�3KRWRGLRGH

65'�����=� GLH LQ 5�FNZlUWVULFKWXQJ YRUJHVSDQQW LVW� LQ HLQH 6SDQQXQJ XP� 'HU 6WURP� GHU �EHU GHQ

5�FNNRSSOXQJVZLGHUVWDQG 5� ����N:� IOLH�W HU]HXJW DP $XVJDQJ GHV &/&��� GLH 6SDQQXQJ�

8 5 ,
D '
= ⋅� �

'HU 23 &/&��� PX� LQ GLHVHU 6FKDOWXQJ HLQH VHKU JUR�H 9HUVWlUNXQJ OHLVWHQ �FD� ���P$

'LRGHQVWURP DXI HLQHQ $XVJDQJVVWURP ���P$�� 'HQQRFK UHLFKW VHLQH 9HUVWlUNXQJ QLFKW DXV� XP DXI

HLQH $XVJDQJVVSDQQXQJ YRQ ����9 ]X JHODQJHQ� 'LH ]ZHLWH 9HUVWlUNHUVWXIH OHLVWHW GHVKDOE QRFKPDOV

HLQH 9HUVWlUNXQJ YRQ $9 ���� �5��5��� 'DPLW GHU 2SHUDWLRQVYHUVWlUNHU &/& ��� EHL GLHVHU

9HUVWlUNXQJ QLFKW ]XP 6FKZLQJHQ QHLJW� LVW HLQ NOHLQHU 5�FNNRSSOXQJVNRQGHQVDWRU YRQ ���S) �&��

Q|WLJ� (U EHZLUNW HLQH )UHTXHQ]JDQJ�.RUUHNWXU� GDPLW GLH 3KDVHQYHUVFKLHEXQJ ]ZLVFKHQ (LQJDQJV� XQG

U�FNJHNRSSHOWHU $XVJDQJVVSDQQXQJ EHWUDJVPl�LJ NOHLQHU DOV ���q EOHLEW� %HWUlJW GLH

3KDVHQYHUVFKLHEXQJ ����q� OLHJW JHUDGH GHU )DOO HLQHU XQJHGlPSIWHQ 6FKZLQJXQJ YRU� XQG GHU

2SHUDWLRQVYHUVWlUNHU IlQJW VHOEVWlQGLJ DQ ]X VFKZLQJHQ� 'HU 5�FNNRSSOXQJVNRQGHQVDWRU VROOWH VR NOHLQ

ZLH P|JOLFK JHZlKOW ZHUGHQ� GD HU PLW ]XQHKPHQGHQ :HUWHQ GLH %DQGEUHLWH EHJUHQ]W� (LQH hEHUWUDJXQJ

PLW GLHVHU (PSIlQJHUVFKDOWXQJ EHVLW]W QXU QRFK HLQH %DQGEUHLWH YRQ ��0K] LP 9HUJOHLFK ]X ��0+]�

ZLH PDQ VLH PLW HLQHP $FDSHOOD (PSIlQJHU HUKlOW� 'LH %DQGEUHLWH LVW DEHU JHUDGH QRFK DXVUHLFKHQG� XP

GHQ 3XOV ]X �EHUWUDJHQ�

'LH JHULQJH %DQGEUHLWH XQG GHU UDXVFKDUPH 2SHUDWLRQVYHUVWlUNHU KDEHQ GHQ 9RUWHLO� GD� GDV

5DXVFKHQ QXU KDOE VR JUR� LVW� ZDV GHQ '\QDPLVFKHQ %HUHLFK YHUGRSSHOW ��%LW PHKU�� :HLWHUH

(LJHQVFKDIWHQ GLHVHV (PSIlQJHUV VLQG EHL GHQ WHFKQLVFKHQ 'DWHQ LP $QKDQJ ��� ]XVDPPHQJHID�W�



��

��� /LQHDULWlW GHV hEHUWUDJXQJVV\VWHPV

)�U GLH hEHUWUDJXQJ GHU 6KDSHUSXOVH PX� GLH hEHUWUDJXQJVIXQNWLRQ GHV 6\VWHPV JHQDX EHNDQQW

VHLQ� 3ULQ]LSLHOO VLQG YHUVFKLHGHQH )XQNWLRQHQ GHQNEDU� GLH LQ EHVWLPPHQ %HUHLFKHQ HLQH K|KHUH RGHU

JHULQJHUH (QHUJLHDXIO|VXQJ HU]ZLQJHQ� 'HQNEDU ZlUH HLQH .RPSUHVVLRQ PLW HLQHU :XU]HOIXQNWLRQ� GLH

EHL KRKHQ (QHUJLHQ HLQH JHULQJHUH $XIO|VXQJ EHVLW]W� 0LW LKU N|QQHQ DXFK JU|�HUH (QHUJLHZHUWH

�EHUWUDJHQ ZHUGHQ� RKQH JOHLFK]HLWLJ GLH $XIO|VXQJ I�U NOHLQH 6LJQDOH ]X YHUNOHLQHUQ� 6ROFK HLQH

.HQQOLQLH P��WH GXUFK GLH 6HQGHUHOHNWURQLN HU]HXJW ZHUGHQ� GLH GDQQ I�U MHGHQ 6HQGHU JHQDX GHILQLHUW

ZlUH� (V LVW QLFKW ]X HUZDUWHQ� GD� GLH /(' JHQDX GLH EHQ|WLJWH .HQQOLQLH DXIZHLVW� ZLH VLH I�U GDV

([SHULPHQW VLQQYROO ZlUH� 'HVKDOE LVW HV DXFK EHL QLFKWOLQHDUHQ hEHUWUDJXQJVIXQNWLRQHQ QRWZHQGLJ� GLH

/LQHDULWlW YRQ /('� 6HQGHUHOHNWURQLN� 3KRWRGLRGH XQG (PSIlQJHUHOHNWURQLN JHQDX ]X XQWHUVXFKHQ�

����� '\QDPLVFKH hEHUWUDJXQJVNHQQOLQLH

'LH hEHUWUDJXQJVIXQNWLRQ� GLH PLW 6KDSHUVLJQDOHQ GHV $)*V JHPHVVHQ ZXUGH� ZLUG DOV G\QDPLVFKH

hEHUWUDJXQJVNHQQOLQLH EH]HLFKQHW� 6LH LVW LQ $EELOGXQJ ��� JH]HLJW� %HL GLHVHU 0HVVXQJ LVW GDV

$XVJDQJVVSDQQXQJVPD[LPXP� ZHOFKHV PLW HLQHU 0H�IXQNWLRQ GHV 2V]LOORVNRSV EHVWLPPW ZXUGH� �EHU

GHP (LQJDQJVVSDQQXQJVPD[LPXP DXIJHWUDJHQ�

$EELOGXQJ ���� /LQHDULWlW GHU hEHUWUDJXQJ �EHU HLQH ��P ODQJH XQG ���PP GLFNH 0XOWLPRGH�)DVHU�

,P REHUHQ %HUHLFK GHU .HQQOLQLH LVW HLQH %HJUHQ]XQJ GHU $XVJDQJVVSDQQXQJ DXI ���9 GHXWOLFK ]X

HUNHQQHQ� 'LH $XVJDQJVVSDQQXQJ ZLUG GXUFK GLH 2SHUDWLRQVYHUVWlUNHU GHU (PSIlQJHUVFKDOWXQJ

EHJUHQ]W� GD GLH HOHNWURQLVFKH 6FKDOWXQJ VR GLPHQVLRQLHUW LVW� GD� EHL HLQHU (LQJDQJVVSDQQXQJ YRQ ���9

GLH PD[LPDOH $XVJDQJVVSDQQXQJ GHU 2SHUDWLRQVYHUVWlUNHU HUUHLFKW ZLUG� %HL HLQHU (UK|KXQJ GHU

$XVJDQJVVSDQQXQJ GXUFK GHQ (LQVDW] DQGHUHU 2SHUDWLRQVYHUVWlUNHU� GLH JU|�HUH $XVJDQJVVSDQQXQJHQ

OLHIHUQ N|QQHQ� ]�%� &026 23V� LVW ]X EHDFKWHQ� GD� GDQQ DXFK HLQH K|KHUH 9HUVWlUNXQJ EHQ|WLJW ZLUG�

0LW GHU (UK|KXQJ GHU 9HUVWlUNXQJ VLQNW JOHLFK]HLWLJ GLH *UHQ]IUHTXHQ] GHU 2SHUDWLRQVYHUVWlUNHU XQG

GDPLW YHUULQJHUW VLFK GLH %DQGEUHLWH GHU hEHUWUDJXQJ� (LQH K|KHUH $XVJDQJVVSDQQXQJ LVW EHL GHU

%HUHFKQXQJ GHV '\QDPLVFKHQ %HUHLFKV ]ZDU Z�QVFKHQVZHUW� GDEHL GDUI DEHU QLFKW JOHLFK]HLWLJ GDV

5DXVFKHQ ]X� RGHU GLH %DQGEUHLWH DEQHKPHQ� 'HU '\QDPLVFKH %HUHLFK NDQQ DOVR QLFKW HLQIDFK QXU

GXUFK HLQH K|KHUH $XVJDQJVVSDQQXQJ YHUJU|�HUW ZHUGHQ�

,Q $EELOGXQJ ��� LVW SUR GDUJHVWHOOWHP 3XQNW GHU 0LWWHOZHUW DXV �� 0H�ZHUWHQ DXIJHWUDJHQ�

'DGXUFK YHUULQJHUW VLFK GHU (LQIOX� GHV 5DXVFKHQV DXI GHQ .HQQOLQLHQYHUODXI� GD PLW VWHLJHQGHU $Q]DKO

YRQ 0H�ZHUWHQ GHU 0LWWHOZHUW GHP ZDKUHP .HQQOLQLHQZHUW LPPHU QlKHU NRPPW�



��

8P GHQ )HKOHU� GHU GXUFK HLQH HQGOLFKH $Q]DKO YRQ 0H�ZHUWHQ HQWVWHKW� �HLQH 6WDQGDUGDEZHLFKXQJ

��V� GHU 0H�ZHUWH DXI GHQ 0LWWHOZHUW� EHVVHU HUNHQQHQ ]X N|QQHQ� LVW HLQH DQGHUH 'DUVWHOOXQJVZHLVH

EHVVHU JHHLJQHW� 0DQ NDQQ GXUFK $EELOGXQJ ��� HLQH *HUDGH �LGHDOHU 9HUODXI� OHJHQ XQG GDQQ GLH

$EZHLFKXQJ GHU 0LWWHOZHUWH ]XU *HUDGHQ EHUHFKQHQ� 7UlJW PDQ GLHVH $EZHLFKXQJ SUR]HQWXDO �EH]RJHQ

DXI GLH MHZHLOLJH $XVJDQJVVSDQQXQJ� DXI� VR HUKlOW PDQ $EELOGXQJ ����

$EELOGXQJ ���� 3UR]HQWXDOH $EZHLFKXQJ YRQ GHU LGHDOHQ /LQHDULWlW�

'LH JHVWULFKHOW JH]HLFKQHWH .XUYH HQWVSULFKW HLQHU $EZHLFKXQJ YRQ �/6% EHL HLQHU $XIO|VXQJ YRQ

�%LW ����9������ 6\VWHPDWLVFKH $EZHLFKXQJHQ YRQ GHU /LQHDULWlW ]HLJHQ VLFK LQ HLQHP ZHOOHQI|UPLJHQ

9HUODXI� OLHJHQ DEHU QRFK LQQHUKDOE YRQ r�/6%� 'LHVH $EZHLFKXQJHQ N|QQHQ LQ HLQHU /87 �ORRN XS

WDEOH� QDFKWUlJOLFK KHUDXVNDOLEULHUW ZHUGHQ�

����� )HKOHUEHWUDFKWXQJ

'LH LQ $EELOGXQJ ��� GDUJHVWHOOWHQ 0H�SXQNWH VLQG GLH 0LWWHOZHUWH� GLH VLFK DXV MHZHLOV ]HKQ

0HVVXQJHQ EHL HLQHU IHVWHQ (LQJDQJVVSDQQXQJ HUJHEHQ� $XV GHU 6WUHXXQJ GHU 0H�ZHUWH XP GHQ

0LWWHOZHUW ZLUG GHU )HKOHU DXI GHQ 0LWWHOZHUW EHUHFKQHW� 6HL [ GHU 0LWWHOZHUW XQG VHLHQ [
L
GLH

0H�ZHUWH� GDQQ HUJLEW VLFK�

σ �

�

� ��

�
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ZREHL Q I�U �� YRQHLQDQGHU XQDEKlQJLJH 0H�ZHUWH VWHKW� %HL GHU 'LIIHUHQ]ELOGXQJ ]ZLVFKHQ GHQ

0LWWHOZHUWHQ XQG GHU $XVJOHLFKVJHUDGHQ ZLUG GLH )HKOHUIRUWSIODQ]XQJ DQJHZHQGHW� (V HUJLEW VLFK�

∆ ∆ ∆8 8 D 8
'LII $XV (LQ
= + ⋅� � � �

'DEHL EHGHXWHW ∆8
'LII

GHU DEVROXWH )HKOHU GHU 'LIIHUHQ]� ∆8
$XV

GHU )HKOHU GHV 0LWWHOZHUWHV I�U GLH

$XVJDQJVVSDQQXQJ XQG ∆8
(LQ

GHU )HKOHU GHV 0LWWHOZHUWHV GHU (LQJDQJVVSDQQXQJ VRZLH D GLH 6WHLJXQJ

GHU $XVJOHLFKVJHUDGHQ� 'LH )HKOHUIRUWSIODQ]XQJ ZLUG HEHQIDOOV EHL GHU 8PUHFKQXQJ LQ GLH

3UR]HQWGDUVWHOOXQJ EHU�FNVLFKWLJW�



��

����� 8QLIRUPLWlW GHU /('V

'LH /LQHDULWlW LQ $EELOGXQJ ��� ]HLJW HLQHQ ZHOOHQI|UPLJH 9HUODXI� GHVVHQ 8UVDFKH EHL GHQ

+HUVWHOOXQJVWROHUDQ]HQ GHU /('V ]X VXFKHQ LVW� (V LVW ]X HUZDUWHQ� GD� VLFK /('V GHVVHOEHQ 7\SV OHLFKW

XQWHUVFKHLGHQ XQG VLFK $EZHLFKXQJHQ YRQ GLHVHU /LQHDULWlW VRZLH LQ GHU *HVDPWKHOOLJNHLW ]HLJHQ

ZHUGHQ� ,Q $EELOGXQJ ��� VLQG GUHL /('V GHVVHOEHQ 7\SV PLW GHU JOHLFKHQ 6HQGHUHOHNWURQLN XQG PLW

GHPVHOEHQ (PSIlQJHU DXVJHPHVVHQ ZRUGHQ�

$EELOGXQJ ���� 'LUHNWHU 9HUJOHLFK YRQ GUHL �$���$ /('V YRQ $%% +DIR� :LH LQ $EELOGXQJ ��� LVW

KLHU GLH SUR]HQWXDOH $EZHLFKXQJ YRQ GHU LGHDOHQ /LQHDULWlW DXIJHWUDJHQ� �D� ]HLJW QRFKPDOV GLH

/LQHDULWlW GHU I�U DOOH ZHLWHUHQ 0HVVXQJHQ YHUZHQGHWHQ XQG LQ $EELOGXQJ ��� EHUHLWV GDUJHVWHOOWHQ /('�

�E� XQG �F� ]HLJHQ ]ZHL ZHLWHUH /('V�

'LH /(' LQ $EELOGXQJ ��� �E� ]HLJW HLQH IDVW LGHDOH /LQHDULWlW� GLH VLFK DXFK REHUKDOE HLQHU

(LQJDQJVVSDQQXQJ YRQ ���9 IRUWVHW]W� 'LHV LVW P|JOLFK� GD GLH /(' �E� HLQH HWZDV JHULQJHUH +HOOLJNHLW

EHVLW]W� 0DQ NDQQ DXFK VDJHQ� GD� GLH 6WHLJXQJ GHU .HQQOLQLH HWZDV IODFKHU YHUOlXIW XQG GHVKDOE GHU

(PSIlQJHU EHL HLQHU (LQJDQJVVSDQQXQJ YRQ ���9 QRFK QLFKW GLH PD[LPDOH $XVJDQJVVSDQQXQJ YRQ

���9 HUUHLFKW KDW� $EELOGXQJ ��� �F� ]HLJW HLQH lKQOLFKH .HQQOLQLH ZLH �D� PLW HLQHP HWZDV VWlUNHU

DXVJHSUlJWHQ ZHOOHQI|UPLJHQ 9HUODXI�



��

����� (LQIOX� GHV )DVHUGXUFKPHVVHUV DXI GLH hEHUWUDJXQJVNHQQOLQLH

)�U GLH 7HVWPHVVXQJHQ VWDQGHQ *UDGLHQWHQIDVHUQ PLW YHUVFKLHGHQHQ .HUQGXUFKPHVVHUQ ]XU

9HUI�JXQJ� $EELOGXQJ ��� ]HLJW GLH /LQHDULWlW PLW .HUQGXUFKPHVVHUQ YRQ ���PP� ����PP XQG ��PP�

'LH .HQQOLQLHQ XQWHUVFKHLGHQ VLFK QXU LQ GHU 6WHLJXQJ� EHGLQJW GXUFK GLH K|KHUH /LFKWLQWHQVLWlW� GLH LQ

HLQHQ JU|�HUHQ )DVHUGXUFKPHVVHU HLQJHNRSSHOW ZLUG�

$EELOGXQJ ���� /LQHDULWlW GHU hEHUWUDJXQJ I�U YHUVFKLHGHQH .HUQGXUFKPHVVHU GHU YHUZHQGHWHQ

*UDGLHQWHQIDVHUQ�

*HQDXHUH $XVVDJHQ ODVVHQ VLFK WUHIIHQ� ZHQQ PDQ GLH 6WHLJXQJ GHU *HUDGHQ� SUR]HQWXDO EH]RJHQ DXI

GLH 6WHLJXQJ HLQHU ���PP )DVHU� DXIWUlJW� 0DQ HUKlOW GDQQ GLH LQ $EELOGXQJ ���� JH]HLJWH

$EKlQJLJNHLW�

$EELOGXQJ ����� 3UR]HQWXDOH $EQDKPH GHU /LFKWLQWHQVLWlW� EH]RJHQ DXI HLQH ���PP )DVHU� GXUFK GLH

9HUNOHLQHUXQJ GHV .HUQGXUFKPHVVHUV DXI ����PP XQG ��PP�

'LH /LFKWLQWHQVLWlW QLPPW GHPQDFK EHLP (LQVDW] YRQ ����PP )DVHUQ DQVWHOOH YRQ ���PP )DVHUQ DXI

����� DE XQG EHL ��PP VRJDU DXI ������ 8P GLHVH $EQDKPH DXV]XJOHLFKHQ� PX� GHU (PSIlQJHU EHL

����PP GLFNHQ )DVHUQ ]LUND GLH GRSSHOWH XQG EHL ��PP VRJDU GLH I�QIIDFKH 9HUVWlUNXQJ EHZLUNHQ�

2KQH GLH %DQGEUHLWH GHU hEHUWUDJXQJ HLQ]XVFKUlQNHQ� LVW GLHV PLW GHU YHUZHQGHWHQ (PSIlQJHUHOHNWURQLN

QLFKW P|JOLFK� =XVlW]OLFKH 9HUVWlUNHUVWXIHQ Z�UGHQ GDV 5DXVFKHQ HUK|KHQ XQG GHQ '\QDPLVFKHQ

%HUHLFK HLQVFKUlQNHQ� (V ZlUHQ GDQQ SULQ]LSLHOOH 9HUlQGHUXQJHQ LQ GHU (OHNWURQLN Q|WLJ� ]XP %HLVSLHO

Z�UGH HLQ HPSILQGOLFKHU )(7�7UDQVLVWRU DOV 9RUYHUVWlUNHU� GHU DXFK LQ GLH 5�FNNRSSOXQJ GHV

2SHUDWLRQVYHUVWlUNHUV LQWHJULHUW LVW� $EKLOIH VFKDIIHQ N|QQHQ�



��

��� 5DXVFKHQ DOV %HJUHQ]XQJ GHV '\QDPLVFKHQ %HUHLFKV

,Q .DSLWHO ��� ZXUGH HLQH JHHLJQHWH 0HWKRGH I�U GLH 5DXVFKPHVVXQJ EHVFKULHEHQ� 'DEHL PL�W PDQ

GLH $PSOLWXGHQYHUWHLOXQJ GHU 5DXVFKVSDQQXQJ PLW HLQHP 2V]LOORVNRS� XQG DXV GHU *DX�YHUWHLOXQJ

EHVWLPPW PDQ GHQ UPV�:HUW� 'HU '\QDPLVFKH %HUHLFK HUUHFKQHW VLFK GDQQ ZLH LQ ����� EHVFKULHEHQ

LQGHP PDQ GLH PD[LPDOH $XVJDQJVVSDQQXQJ GHU hEHUWUDJXQJVVWUHFNH GXUFK GHQ UPV�:HUW GLYLGLHUW�

:LOO PDQ HLQH �%LW 6LJQDO�EHUWUDJXQJ VLFKHU HUI�OOHQ� GDQQ VROOWH PDQ DXFK PLW HLQHP �V�:HUW QRFK

�EHU �%LW EOHLEHQ�

����� 0HVVXQJ GHV (IIHNWLYZHUWHV GHU 5DXVFKVSDQQXQJ

$EELOGXQJ ���� ]HLJW GLH JHPHVVHQH $PSOLWXGHQYHUWHLOXQJ GHU 5DXVFKVSDQQXQJ DP (PSIlQJHU� 0DQ

HUKlOW HLQH JXWH *DX�YHUWHLOXQJ� GLH ]HLJW� GD� GLH 5DXVFKVSDQQXQJ HLQ UHLQ VWDWLVWLVFKHU 3UR]H� LVW XQG

GDV NHLQH 6FKZLQJXQJHQ GHU (OHNWURQLN GHP 5DXVFKHQ �EHUODJHUW VLQG� (LQH 6LQXV�6FKZLQJXQJ ]XP

%HLVSLHO EHVLW]W HLQH 8�I|UPLJH $PSOLWXGHQYHUWHLOXQJ� GLH DXVVDJW� GD� GLH 6SDQQXQJ VLFK PLW JU|�HUHU

:DKUVFKHLQOLFKNHLW DQ GHQ 6FKHLWHOZHUWHQ DXIKlOW DOV LP 1XOOGXUFKJDQJ� (V P��WHQ GDQQ DXFK

0H�ZHUWH LP DXVODXIHQGHP 7HLO GHU *DX�YHUWHLOXQJ DXIWUHWHQ� ZDV DEHU QLFKW ]X HUNHQQHQ LVW�

$EELOGXQJ ����� 9HUWHLOXQJ GHU 5DXVFKDPSOLWXGH GHV (PSIlQJHUV �JHPHVVHQ PLW DEJH]RJHQHU )DVHU��

'HU UPV�:HUW GHU 5DXVFKVSDQQXQJ HUJLEW VLFK DXV GHP *DX�ILW�



��

$XV GHP GXUFKJHI�KUWHQ *DX�ILW HUKlOW PDQ HLQHQ UPV�:HUW YRQ �����P9 r�����P9 I�U GHQ

(PSIlQJHU� )�U GLH JHVDPWH 6WUHFNH� GLH LQ $EELOGXQJ ���� JH]HLJW LVW� HUKlOW PDQ �����P9 r�����P9�

'D VLFK 5DXVFKVSDQQXQJHQ TXDGUDWLVFK DGGLHUHQ� HUKlOW PDQ GHQ %HLWUDJ GHV 6HQGHUV ]XP 5DXVFKHQ

DXV�

8 8 8
UPV

VWUHFNH

UPV

VHQGHU

UPV

HPSIlQJHU� � �= + � �����

(V HUUHFKQHW VLFK GDUDXV HLQH 5DXVFKVSDQQXQJ YRQ �����P9 r�����P9 I�U GHQ 6HQGHU�

$EELOGXQJ ����� 9HUWHLOXQJ GHU 5DXVFKDPSOLWXGH GHU JHVDPWHQ /('�hEHUWUDJXQJVVWUHFNH �/(' VHQGHW

NRQVWDQWHV '&�/LFKW LP $UEHLWVSXQNW�� 'HU UPV�:HUW GHU 5DXVFKVSDQQXQJ HUJLEW VLFK DXV GHP *DX�ILW�

1HEHQ GHP 0LWWHOZHUW LVW HLQ V XQG �V�9HUWUDXHQVEHUHLFK DQJHJHEHQ�

'HU '\QDPLVFKH %HUHLFK I�U HLQH �V�*UHQ]H LVW�

'%
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0LW HLQHP '\QDPLVFKHQ %HUHLFK YRQ PHKU DOV ��%LW LVW HV P|JOLFK� HLQHQ ]XYHUOlVVLJHQ %HWULHE LP

([SHULPHQW ]X JHZlKUOHLVWHQ� $XFK PLW HLQHP 9HUWUDXHQVEHUHLFK YRQ �V OLHJW PDQ QRFK REHUKDOE GHU

JHIRUGHUWHQ �%LW� 6HOEVW EHL �V NDQQ GLH ,QWHQVLWlW GHU /(' IDVW XP GLH +lOIWH DEQHKPHQ� ]XP %HLVSLHO

GXUFK 6WUDKOHQVFKlGHQ� RKQH GD� GLH $XIO|VXQJ GDUXQWHU OHLGHW� (LQH QHXH .DOLEULHUXQJ ZlUH GDQQ

QDW�UOLFK HUIRUGHUOLFK�

8P GHQ 'LJLWDOLVLHUXQJVEHUHLFK GHV 2V]LOORVNRSV YROO DXV]XQXW]HQ� ZXUGH EHL GLHVHQ 0HVVXQJHQ GHU

2IIVHW GHU $XVJDQJVVSDQQXQJ DP 2V]LOORVNRS ]ZDU PDQXHOO NRPSHQVLHUW� GD� GLHV DEHU QLFKW

YROOVWlQGLJ JHOXQJHQ LVW� ]HLJW GHU HQGOLFKH :HUW YRQ $ �



��

����� 5DXVFKVSHNWUXP

(LQH LQWHUHVVDQWH )UDJH LP =XVDPPHQKDQJ PLW GHP 5DXVFKHQ LVW� ZHOFKH )UHTXHQ]HQ GHV

5DXVFKVSHNWUXPV GHQ JU|�WHQ (LQIOX� DXI GDV 6LJQDO KDEHQ� )UHTXHQ]HQ REHUKDOE YRQ ��0+]

YHUVFKLHEHQ GLH HLQ]HOQHQ 0H�SXQNWH GHV )$'&V JHJHQHLQDQGHU� %HL HLQHU $XVJOHLFKVUHFKQXQJ PLW GHP

]X HUZDUWHQGHQ 6LJQDO LVW HV P|JOLFK� GLHVH 9HUVFKLHEXQJHQ LQ HLQHP JHZLVVHQ 0D�H KHUDXV]XPLWWHOQ�

)UHTXHQ]HQ� GLH XP GLH �0+] OLHJHQ� KHEHQ XQG VHQNHQ GDV JHVDPWH 6LJQDO �6KDSHUSXOVEUHLWH ���QV��

XQG )UHTXHQ]HQ YRQ HLQLJHQ +HUW] EHHLQIOXVVHQ JDQ]H 3XOVIROJHQ� GD HV EHL HLQHU '&�hEHUWUDJXQJ NHLQH

.RQGHQVDWRUHQ LP 6LJQDOZHJ JLEW� GLH GDV 9HUVFKLHEHQ GHU 1XOOLQLH EHL WLHIHQ )UHTXHQ]HQ YHUKLQGHUQ

N|QQWHQ� $XIVFKOX� �EHU GLH LP 5DXVFKHQ HQWKDOWHQHQ )UHTXHQ]HQ NDQQ GDV 5DXVFKVSHNWUXP JHEHQ�

,Q $EELOGXQJ ���� LVW GLH VSHNWUDOH /HLVWXQJVGLFKWH �5DXVFKVSHNWUXP�� GLH PLW HLQHP

6SHNWUXPVDQDO\VDWRU �+3 ����$� JHPHVVHQ ZXUGH� DXIJHWUDJHQ� 'LH /(' ZLUG EHL GLHVHU 0HVVXQJ

YRP 6HQGHU LP $UEHLWVSXQNW EHWULHEHQ� G�K� NHLQH (LQJDQJVVSDQQXQJ OLHJW DQ� 'HU 6SHNWUXPVDQDO\VDWRU

LVW LQ GHU /DJH� GLH /HLVWXQJ ]X PHVVHQ� GLH GXUFK GLH 5DXVFKVSDQQXQJ LQ VHLQHP ��: ,QQHQZLGHUVWDQG

HU]HXJW ZLUG� 8P GDUDXV GLH VSHNWUDOH /HLVWXQJVGLFKWH ]X HUKDOWHQ� I�KUW GHU $QDO\VDWRU HLQ

��N+]�)LOWHU �EHU GDV 6SHNWUXP� 'LH 0HVVXQJ EHJLQQW EHL �+] XQG ZLUG LP $EVWDQG YRQ ��N+] ELV

HLQVFKOLH�OLFK ���0+] IRUWJHI�KUW� -HGHU LP ��N+]�)HQVWHU HUKDOWHQH 0H�ZHUW ZLUG LQ G%P

XPJHUHFKQHW XQG DQ GHU HQWVSUHFKHQGHQ )UHTXHQ]VWHOOH HLQJHWUDJHQ� 'DPLW HUKlOW PDQ $EELOGXQJ �����

LQ GHU GLH YHUWLNDOH $XIO|VXQJ �G%P�GLY XQG GLH KRUL]RQWDOH )UHTXHQ]DXIO|VXQJ ��0+]�GLY EHWUlJW�

$EELOGXQJ ����� 5DXVFKVSHNWUXP GHU hEHUWUDJXQJVVWUHFNH PLW HLQHU ��P ODQJHQ 0XOWLPRGH�)DVHU� GLH

HLQHQ 'XUFKPHVVHU YRQ ���PP EHVLW]W� JHPHVVHQ DP $XVJDQJ GHV 3KRWRHPSIlQJHUV�

'UHL FKDUDNWHULVWLVFKH %HUHLFKH� GLH I�U GDV 6SHNWUXP W\SLVFK VLQG� ODVVHQ VLFK GHXWOLFK

XQWHUVFKHLGHQ� %HL �+] HUKlOW PDQ GXUFK HLQHQ *OHLFKVSDQQXQJVDQWHLO HLQHQ G�3HDN� (LQ ���I��5DXVFKHQ

LVW LQ GLHVHU 'DUVWHOOXQJ QLFKW ]X HUNHQQHQ� HV LVW GHP G�3HDN �EHUODJHUW� (LQ ZHLWHUHU %HUHLFK� LQ GHP

ZHL�HV 5DXVFKHQ YRUOLHJW� LVW ELV ]X �� 0+] ]X HUNHQQHQ� $E �� 0+] ZLUG GDQQ GXUFK GLH

*UHQ]IUHTXHQ] GHU (OHNWURQLN GLH %DQGEUHLWH GHV 5DXVFKHQV EHJUHQ]W� =ZLVFKHQ �� XQG ��� 0+]

HUNHQQW PDQ HLQJHVWUHXWH 5DGLRVHQGHU� GLH WURW] $EVFKLUPXQJ GHU (OHNWURQLN QRFK VWDUN ]X VHKHQ VLQG�

$XFK GHU (LQIOX� GHV RSWLVFKHQ 6HQGHUV LVW ]X HUNHQQHQ� (U OLHIHUW HLQHQ VWDUNHQ 5DXVFKEHLWUDJ ELV ]X

���N+] XQG KHEW GRUW GDV 5DXVFKVSHNWUXP ]XVlW]OLFK DQ�
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��� %DQGEUHLWH GHU /('�hEHUWUDJXQJ

:LH VFKRQ LP 5DXVFKVSHNWUXP ]X HUNHQQHQ LVW �$EELOGXQJ ������ WULWW DE ��0+] HLQH %HJUHQ]XQJ

GHV 5DXVFKHQV GXUFK GLH %DQGEUHLWH GHU (OHNWURQLN DXI� $EELOGXQJ ���� ]HLJW 0HVVXQJHQ GHU

%DQGEUHLWH I�U ]ZHL YHUVFKLHGHQ GLFNH 0XOWLPRGH�)DVHUQ ����PP XQG ���� PP�� *HPHVVHQ ZXUGH GLH

%DQGEUHLWH PLW +LOIH HLQHV +3�6SHNWUXPVDQDO\VDWRUV� GHU HLQHQ JOHLWHQGHQ 6LQXV YRQ ���N+] ELV

��0+] GXUFKOlXIW XQG GLH 'lPSIXQJ GHV �EHUWUDJHQHQ 6LQXVVLJQDOV ]XP (LQJDQJVVLJQDO LQ G%

DXIWUlJW� 'HU $EVWDQG GHU KRUL]RQWDOHQ /LQLHQ EHWUlJW �G%� 0DQ ILQGHW VRPLW HLQH %DQGEUHLWH YRQ ��

0+] LQQHUKDOE �G% I�U GLH JHVDPWH hEHUWUDJXQJVVWUHFNH� :HLWHUKLQ LVW GDV 6SHNWUXP XQDEKlQJLJ YRP

)DVHUGXUFKPHVVHU� (V WULWW OHGLJOLFK HLQH ]XVlW]OLFKH 'lPSIXQJ EHL HLQHP NOHLQHUHQ 'XUFKPHVVHU DXI�

$EELOGXQJ ����� %DQGEUHLWHQVSHNWUXP GHU hEHUWUDJXQJVVWUHFNH �EHU HLQH ��P ODQJH 0XOWLPRGH�)DVHU

PLW HLQHP 'XUFKPHVVHU YRQ ���PP �G�QQH /LQLH� XQG ����PP �GLFNH /LQLH�� JHPHVVHQ DP $XVJDQJ GHV

3KRWRHPSIlQJHUV�

��� )DVHUHLQNRSSOXQJ

%HLP /('�hEHUWUDJXQJVV\VWHP ZXUGHQ DXI 67�6WHFNHU NRQIHNWLRQLHUWH )DVHUQ YHUZHQGHW�

67�6WHFNHU VLQG LQ GHU LQGXVWULHOOHQ 3UR]H�NRQWUROOH VRZLH EHL $XGLR XQG 9LGHR 'DWHQVWUHFNHQ ZHLW

YHUEUHLWHW XQG HUP|JOLFKHQ HLQH HLQIDFKH XQG SUHLVZHUWH 0RQWDJH� (LQ %DMRQHWWYHUVFKOX� PDFKW GLH

+DQGKDEXQJ HLQIDFK XQG VFKQHOO� Ol�W GHP 6WHFNHU DEHU QRFK OHLFKWH %HZHJXQJVIUHLKHLW� %HL HLQHU

GLJLWDOHQ hEHUWUDJXQJ Z�UGH GLHV QLFKW ZHLWHU VW|UHQ� DEHU EHL HLQHU DQDORJHQ hEHUWUDJXQJ YHUlQGHUW

GLHV GLH 'lPSIXQJ GHV .RQWDNWHV XQG I�KUW ]X $PSOLWXGHQVFKZDQNXQJHQ DP (QGH GHU hEHUWUDJXQJ�

����� ,QWHQVLWlWVVFKZDQNXQJHQ EHL 67�6WHFNHUQ

$EELOGXQJ ���� ]HLJW HLQ +LVWRJUDPP GHU 6FKZDQNXQJHQ� ZLH VLH EHL HLQHP ���P9 JUR�HQ

(LQJDQJVVLJQDO DP $XVJDQJ GXUFK PHFKDQLVFKH %HZHJXQJHQ GHV 67�6WHFNHUV DP 6HQGHU HQWVWHKHQ�

'HU 6WHFNHU ZLUG QLFKW DEJH]RJHQ XQG QHX DXIJHVWHFNW� VRQGHUQ NUlIWLJ KLQ XQG KHU EHZHJW� 'DV

$XVJDQJVVLJQDO QLPPW GDQQ :HUWH LQQHUKDOE YRQ ���P9 r��P9 DQ� 'LHVH $EZHLFKXQJHQ YRQ r��P9

HQWVSUHFKHQ FD� r���� GHU $XVJDQJVDPSOLWXGH�
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$EELOGXQJ ����� +LVWRJUDPPGDUVWHOOXQJ GHU 6FKZDQNXQJHQ DQ HLQHP 67�6WHFNHU

'LH 6WHFNHU DXI GHU (PSIlQJHUVHLWH KLQJHJHQ VLQG XQHPSILQGOLFKHU EHL %HZHJXQJ� GD GLH )OlFKH GHU

3KRWRGLRGHQ LP 9HUJOHLFK ]XP 'XUFKPHVVHU GHV /LFKWSXQNWHV� GHU DXV GHU )DVHU WULWW� JUR� LVW� $XI GHU

6HQGHUVHLWH LVW GHU /LFKWNHJHO GHU /(' LP DOOJHPHLQHP JU|�HU DOV GHU )DVHUGXUFKPHVVHU� DXFK EHL

9HUZHQGXQJ YRQ /LQVHQV\VWHPHQ� 9HUOXVWH EHL GHU (LQNRSSOXQJ HUKlOW PDQ DEHU QLFKW QXU� ZHQQ /LFKW

QHEHQ GLH )DVHU IlOOW� VRQGHUQ DXFK GDQQ� ZHQQ VLFK GHU (LQIDOOVZLQNHO YHUlQGHUW RGHU GHU /LFKWSXQNW DQ

HLQH DQGHUH )DVHUVWHOOH ZDQGHUW� $Q HLQHU DQGHUHQ )DVHUVWHOOH LVW GLH 2EHUIOlFKH DQGHUV EHVFKDIIHQ XQG�

ZLH LQ $EVFKQLWW ����� HUZlKQW� YHUlQGHUW VLFK DXFK GLH 1XPHULVFKH $SHUWXU �EHU GHQ 4XHUVFKQLWW�

$QGHUH 6WHFNHU� GLH VLFK IHVW YHUVFKUDXEHQ ODVVHQ� ]XP %HLVSLHO 60$�6WHFNHU� N|QQHQ EHVVHU JHHLJQHW

VHLQ� $EHU DXFK EHL LKQHQ ZLUG VLFK� QDFK MHGHP QHXHQ $XIVWHFNHQ� HLQH DQGHUH 'lPSIXQJ HLQVWHOOHQ� GLH

GDQQ ZLHGHU HLQH QHXH .DOLEULHUXQJ GHV 6\VWHPV Q|WLJ PDFKW�

��� 0HVVXQJ GHU hEHUWUDJXQJV]HLW �GHOD\ SHDN WR SHDN�

'LH ,GHQWLILNDWLRQ GHV ]X HLQHP 6KDSHUSXOV JHK|UHQGHQ /+&�%XQFK�&URVVLQJ GXUFK GHQ %&,'�)LOWHU

�%XQFK &URVVLQJ ,'HQWLILFDWLRQ� LVW QXU P|JOLFK� ZHQQ MHGHU 3XOV� XQDEKlQJLJ YRQ VHLQHU *U|�H� JHQDX

GLHVHOEH =HLW I�U GLH hEHUWUDJXQJ EHQ|WLJW� %HL GHQ $QIRUGHUXQJHQ DQ GLH hEHUWUDJXQJVVWUHFNH LP

$EVFKQLWW ����� ZXUGH EHUHLWV HUZlKQW� GD� GLH hEHUWUDJXQJV]HLW GHVKDOE XQDEKlQJLJ YRQ GHU 3XOVK|KH

GHV 6LJQDOV VHLQ PX�� 'LHV LVW QLFKW VHOEVWYHUVWlQGOLFK� GD 2SHUDWLRQVYHUVWlUNHU I�U JU|�HUH

$XVJDQJVVSDQQXQJHQ LPPHU PHKU =HLW EHQ|WLJHQ DOV I�U NOHLQH 6SDQQXQJHQ�

,Q $EELOGXQJ ���� LVW GLH I�U GLH %&,' ZLFKWLJH hEHUWUDJXQJV]HLW �GHOD\ SHDN WR SHDN� �EHU GHU

(LQJDQJVVSDQQXQJ DXIJHWUDJHQ�

$EELOGXQJ ����� 'HOD\ SHDN WR SHDN LQ $EKlQJLJNHLW YRQ GHU (LQJDQJVDPSOLWXGH�
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*HPHVVHQ ZXUGH GLHVH =HLW PLW HLQHU 0H�IXQNWLRQ GHV 7HNWURQL[ 2V]LOORVNRSV� GDV YRP 0D[LPXP

GHV (LQJDQJVVLJQDOV GLH =HLWGDXHU ELV ]XP 0D[LPXP GHV $XVJDQJVVLJQDOV VWRSSW� 'HXWOLFK ]X HUNHQQHQ

LVW� GD� GDV GHOD\ ]ZLVFKHQ GHP (LQJDQJVSXOV XQG GHP $XVJDQJVSXOV �(OHNWURQLN XQG $QVFKOX�NDEHO

PLW HLQEH]RJHQ� LP 6SDQQXQJVEHUHLFK YRQ �9 ELV ���9 QXU LQQHUKDOE �QV VFKZDQNW� 2EHUKDOE YRQ ���9

ZHUGHQ GLH 6KDSHUSXOVH QLFKW PHKU ��� �EHUWUDJHQ� G�K� GHU 3XOV ZLUG DEJHVFKQLWWHQ� VR GD� GDV

0D[LPXP VLFK ]X NOHLQHUHQ =HLWHQ KLQ YHUVFKLHEW� ,P 9HUJOHLFK ]XU %XQFK�&URVVLQJ =HLW YRQ ��QV VLQG

$EZHLFKXQJHQ YRQ r�QV VHKU NOHLQ XQG VWHOOHQ NHLQ 3UREOHP I�U GHQ %&,' GDU� 'LH 0H�SXQNWH LQ

$EELOGXQJ ���� UHSUlVHQWLHUHQ GHQ 0LWWHOZHUW DXV � 0HVVXQJHQ XQG GLH )HKOHUEDONHQ EHUHFKQHQ VLFK

ZLH LQ $EVFKQLWW ����� EHVFKULHEHQ�

(LQH ZLFKWLJH )UDJH� GLH LP =XVDPPHQKDQJ PLW GHU hEHUWUDJXQJV]HLW LQWHUHVVLHUW� LVW� RE HLQH

RSWLVFKH hEHUWUDJXQJ VFKQHOOHU DOV HLQH HOHNWULVFKH hEHUWUDJXQJ VHLQ NDQQ� $OOH (UHLJQLVVH� GLH GHU

$7/$6�'HWHNWRU UHJLVWULHUW� P�VVHQ VRODQJH ]ZLVFKHQJHVSHLFKHUW ZHUGHQ� ELV GHU 7ULJJHU HLQH

(QWVFKHLGXQJ JHWURIIHQ KDW� 'LHVH 'DWHQ ZHUGHQ LQ HLQHP 3LSHOLQH�0HPRU\ PLW HLQHU IHVWHQ /lQJH

YRU�EHUJHKHQG JHVSHLFKHUW� 'DV 3LSHOLQH�0HPRU\ EHQ|WLJW GDEHL VR YLHOH 6SHLFKHUSOlW]H ZLH VLFK DXV�

*HVDPW]HLW I�U 7ULJJHUHQWVFKHLGXQJ

� %XQFK &URVVLQJ ���QV�

HUJLEW� 'LH hEHUWUDJXQJV]HLW I�U GHQ 6KDSHUSXOV WUlJW VRPLW DXFK ]XU /lQJH GHV 0HPRU\V EHL�

'XUFK GHQ (LQVDW] YRQ /LFKWZHOOHQOHLWHUQ N|QQWH P|JOLFKHUZHLVH GDV 0HPRU\ YHUN�U]W ZHUGHQ�

$EELOGXQJ ���� ]HLJW GLH *UXSSHQEUHFK]DKO YRQ *ODV �6L2�� DOV )XQNWLRQ GHU :HOOHQOlQJH�

DQJHQlKHUW GXUFK HLQH 3RWHQ]UHLKHQHQWZLFNOXQJ QDFK >5HI���@
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$QJDEHQ �EHU GLH %UHFKXQJV]DKO� GHU I�U GLH hEHUWUDJXQJ YHUZHQGHWHQ 0XOWLPRGH�)DVHUQ XQG I�U

%1&� RGHU /(02 .DEHO� VLQG HEHQIDOOV HLQJH]HLFKQHW� 'LH UHFKWH $FKVHQEHVFKULIWXQJ UHFKQHW GLH

*UXSSHQEUHFK]DKO LQ GDV HQWVSUHFKHQGH GHOD\ I�U ��P hEHUWUDJXQJVOlQJH XP�
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$EELOGXQJ ����� *UXSSHQEUHFK]DKO DOV )XQNWLRQ GHU :HOOHQOlQJH I�U YHUVFKLHGHQH )DVHUGXUFKPHVVHU

����PP� ����PP XQG ��PP�� ZLH VLH I�U 9HUVXFKV]ZHFNH ]XU 9HUI�JXQJ VWDQGHQ VRZLH GHU WKHRUHWLVFKH

)XQNWLRQVYHUODXI I�U *ODV LQ YHUVFKLHGHQHQ =XVDPPHQVHW]XQJHQ >5HI���@� 'LH *UXSSHQEUHFK]DKOHQ YRQ

%1&�.DEHOQ �5*���� XQG /(02�.DEHOQ �5*����� VLQG DQJHJHEHQ�

9HUJOHLFKW PDQ GLH *UXSSHQEUHFK]DKO YRQ HOHNWULVFKHQ .DEHOQ �FD� ����� PLW GHU YRQ RSWLVFKHQ

.DEHOQ �FD� ���� EHL ���QP�� VR HUJLEW VLFK EHL ��P .DEHOOlQJH HLQ *HVFKZLQGLJNHLWVYRUWHLO YRQ ���QV�

'LH (OHNWURQLN ]XU .RQYHUWLHUXQJ YRQ HOHNWULVFK QDFK RSWLVFK XQG ]XU�FN EHQ|WLJW DEHU QRFKPDOV

]XVlW]OLFKH =HLW� FD� �QV I�U GHQ 6HQGHU XQG FD� �QV I�U GHQ (PSIlQJHU� (V LVW GHVKDOE QLFKW ]X

HUZDUWHQ� GD� VLFK GXUFK GHQ (LQVDW] YRQ RSWLVFKHQ .DEHOQ HLQ %XQFK�&URVVLQJ ���QV� LP 0HPRU\

HLQVSDUHQ Ol�W�



��

� hEHUWUDJXQJVV\VWHP PLW

REHUIOlFKHQHPLWWLHUHQGHQ /DVHUGLRGHQ

'LH LQ .DSLWHO � YRUJHVWHOOWH hEHUWUDJXQJVVWUHFNH� GLH DXI HLQHU PRGXOLHUWHQ /(' EDVLHUW� HUI�OOW GLH

H[SHULPHQWHOOHQ $QIRUGHUXQJHQ� 'HQQRFK KlOW PDQ $XVVFKDX QDFK 9HUEHVVHUXQJVP|JOLFKNHLWHQ� GLH DOV

5HVHUYHQ LQ HLQHP ([SHULPHQW YRQ 1XW]HQ VHLQ N|QQHQ� 0|FKWH PDQ HLQH DQDORJ RSWLVFKH hEHUWUDJXQJ

QLFKW QXU I�U GHQ 7ULJJHU� VRQGHUQ DXFK I�U GHQ 5HDG�2XW GHU 'HWHNWRU]HOOHQ LQ %HWUDFKW ]LHKHQ� LVW HLQ

JU|�HUHU '\QDPLVFKHU %HUHLFK YRQ ��%LW QRWZHQGLJ� $XV GLHVHQ *U�QGHQ ZLOO PDQ HLQH

hEHUWUDJXQJVVWUHFNH PLW HLQHP P|JOLFKVW JUR�HQ '\QDPLVFKHQ %HUHLFK HQWZLFNHOQ� GHU *UHQ]HQ HLQHU

DQDORJ RSWLVFKHQ hEHUWUDJXQJ DXI]HLJHQ NDQQ� 0DQ KRIIW GLHV GXUFK GHQ (LQVDW] YRQ

9&6(/
��
�+DOEOHLWHUODVHUGLRGHQ DQVWHOOH YRQ /('V ]X HUUHLFKHQ� 'DEHL LVW GHUHQ KRKHU :LUNXQJVJUDG

YRQ ELV ]X ��� XQG GHU GDPLW YHUEXQGHQH JHULQJH 6WURPYHUEUDXFK YRQ 9RUWHLO� $XFK GLH KRKH

/LFKWOHLVWXQJ ��P: XQG PHKU VLQG �EOLFK� XQG GLH ��GLPHQVLRQDOH $QRUGQXQJ GLHVHU 'LRGHQ� GLH HLQH

KRKH ,QWHJUDWLRQ DQ .DQlOHQ HUP|JOLFKW� YHUVSUHFKHQ 9HUEHVVHUXQJHQ LQ HLQHU DQDORJ RSWLVFKHQ

hEHUWUDJXQJ�

'HU HLQ]LJH NRPPHU]LHOOH $QELHWHU YRQ 9&6(/V LQ 'HXWVFKODQG LVW GHU]HLW GLH 9HUWULHEVILUPD

/$6(5 ����� 'DV $QJHERW UHLFKW YRQ �PDO� ELV ]X �PDO�� 6LQJOH� RGHU 0XOWLPRGH�/DVHUDUUD\V GHU

DPHULNDQLVFKHQ )LUPD 9L[HO &RUSRUDWLRQ� 'HU 9&6(/� GHU ]X 0H�]ZHFNHQ ]XU 9HUI�JXQJ VWDQG� LVW

HLQ �PDO� $UUD\� GDV LQ HLQHP 72���
��
*HKlXVH JHOLHIHUW ZLUG� 'DEHL KDQGHOW HV VLFK HLJHQWOLFK XP HLQ

JHWHLOWHV �PDO� $UUD\� GDV KHL�W HV VLQG � 'LRGHQ DXI GHP 6XEVWUDW YRUKDQGHQ� DEHU QXU � 6W�FN GDYRQ

ZXUGHQ DQJHVFKORVVHQ �JHERQGHW��

$EELOGXQJ ��� ]HLJW HLQ )RWR GHV XQWHUVXFKWHQ $UUD\V� ,P OLQNHQ 7HLO GHV %LOGHV VLQG GLH ]ZHL

$QVFKO�VVH �ERQGLQJ SDGV� ]X VHKHQ� �EHU GLH GHU HUVWH XQG GULWWH 9&6(/ �YRQ REHQ JH]lKOW�

DQJHVFKORVVHQ LVW� 'HU NOHLQH VFKZDU]H 3XQNW� MHZHLOV LQ GHU 0LWWH GHU I�QI 4XDGUDWH� LVW GLH

/DVHUNDYLWlW �FDYLW\�� DXV GHU GDV /DVHUOLFKW VHQNUHFKW ]XU 2EHUIOlFKH DXVWULWW� 'HU $EVWDQG �SLWFK�

]ZLVFKHQ GHQ JHERQGHWHQ /DVHUNDYLWlWHQ EHWUlJW ���PP� GHU HLQHV �PDO� $UUD\V QXU GLH +lOIWH

�����PP��

$EELOGXQJ ���� 0LNURVNRSELOG GHV XQWHUVXFKWHQ 9&6(/ YRP 7\S /$�6������[���7 GHU )LUPD 9L[HO

&RUSRUDWLRQ�

��
9HUWLFDO &DYLW\ 6XUIDFH (PLWWLQJ /DVHU

��
1RUP I�U *HKlXVHIRUPHQ YRQ HOHNWURQLVFKHQ %DXWHLOHQ�



��

,Q ZLHZHLW VLFK KHUN|PPOLFK ]X HUZHUEHQGH 9&6(/V I�U HLQH DQDORJ RSWLVFKH hEHUWUDJXQJ HLJQHQ�

VROO LP IROJHQGHQ HUOlXWHUW ZHUGHQ� 'LH %HVFKUHLEXQJ GHV 6\VWHPV EHJLQQW PLW GHP 0H�DXIEDX XQG GHU

)XQNWLRQVEHVFKUHLEXQJ GHU (OHNWURQLN� ,P $QVFKOX� GDUDQ ZHUGHQ 0HVVXQJHQ ]XU /LQHDULWlW� ]XP

5DXVFKHQ XQG ]XU %DQGEUHLWH YRUJHVWHOOW VRZLH (LJHQVFKDIWHQ HLQHU GLUHNWHQ )DVHUHLQNRSSOXQJ

XQWHUVXFKW�

��� 0H�DXIEDX LP /DERU

.RQIHNWLRQLHUWH 9&6(/V� GLH ]�%� PLW 67�6WHFNHUQ YHUVHKHQ VLQG� ZHUGHQ GHU]HLW QRFK QLFKW

DQJHERWHQ� 'LH /DVHU VLQG OHGLJOLFK� ZLH HV $EELOGXQJ ��� ]HLJW� LQ HLQHP 72��� *HKlXVH HLQJHEDXW�

'HU $EVWDQG ]ZLVFKHQ *ODVDEGHFNXQJ XQG 6XEVWUDW EHWUlJW EHL GLHVHP *HKlXVH FD� �PP�

$EELOGXQJ ���� 6FKHPDWLVFKH 'DUVWHOOXQJ HLQHU LQ HLQHP 72�*HKlXVH DQJHVFKORVVHQHQ

9&6(/�'LRGH�

0|FKWH PDQ LQ HLQH *ODVIDVHU GDV JHVDPWH /LFKW GHV /DVHUV HLQNRSSHOQ� VR PX� EHL HLQHP

gIIQXQJVZLQNHO YRQ ��q XQG HLQHP $EVWDQG YRQ �PP GLH )DVHU VFKRQ HLQHQ .HUQGXUFKPHVVHU YRQ

����PP EHVLW]HQ� hEOLFKH .HUQGXUFKPHVVHU YRQ *UDGLHQWHQIDVHUQ OLHJHQ DEHU QXU ]ZLVFKHQ ��PP XQG

���PP� 0LW GLHVHP *HKlXVH NDQQ GHVKDOE QLFKW DXI HLQ /LQVHQV\VWHP YHU]LFKWHW ZHUGHQ� GDV GDV /LFKW

DXI GHQ )DVHUNHUQ IRNXVVLHUW� 8P GHQ 9RUWHLO HLQHV JHULQJHQ $EVWUDKOZLQNHOV LP 9HUJOHLFK ]X HLQHU

/(' DXV]XQXW]HQ� P|FKWH PDQ DEHU DXI HLQ /LQVHQV\VWHP YROONRPPHQ YHU]LFKWHQ XQG GLH )DVHU GLUHNW

�EHU GHU .DYLWlW SRVLWLRQLHUHQ� 1XU VR NDQQ HLQ ]ZHLGLPHQVLRQDOHV /DVHUGLRGHQIHOG PLW HLQHP $EVWDQG

YRQ ���PP RKQH HLQ hEHUVSUHFKHQ LQ 1DFKEDUNDQlOH �EHUKDXSW UHDOLVLHUW ZHUGHQ�

8P GLH /LFKWHLQNRSSOXQJ LQ HLQH )DVHU ]X XQWHUVXFKHQ� LVW HV Q|WLJ� PLW GHU )DVHU ELV DXI GDV

6XEVWUDW KHUDQ]XIDKUHQ� =X GLHVHP =ZHFN ZXUGH GLH *ODVDEGHFNXQJ YRUVLFKWLJ HQWIHUQW� $EELOGXQJ ���

]HLJW GDV JH|IIQHWH 72�*HKlXVH� ZHOFKHV ]XP 6FKXW] YRU 6WDXE GXUFK HLQ �PP VWDUNHV 3OH[LJODV PLW

HLQHU ���PP %RKUXQJ LQ GHU 0LWWH ZLHGHU YHUVFKORVVHQ ZXUGH� 0LW GLHVHP $XIEDX N|QQHQ GHU

$EVWUDKOZLQNHO XQG GLH GLUHNWH (LQNRSSOXQJ LQ HLQH )DVHU XQWHUVXFKW ZHUGHQ�



��

$EELOGXQJ ���� 9RUULFKWXQJ ]XU $XIQDKPH HLQHU ���PP +&6�)DVHU I�U 0H�]ZHFNH�

)�U GLHVH 8QWHUVXFKXQJHQ HLJQHQ VLFK NHLQH 6WDQGDUG *ODVIDVHUQ� GD GLHVH PHLVW HLQHQ JHOHHDUWLJHQ

0DQWHO �FODGGLQJ� EHVLW]HQ� ZHOFKHU NHLQH IHVWH 9HUELQGXQJ ]XP .HUQ EHVLW]W� 'DV &ODGGLQJ NDQQ VHKU

OHLFKW EHVFKlGLJW ZHUGHQ� XQG HLQH IHVWH -XVWLHUXQJ LVW VFKZLHULJ� %HVVHU HLJQHQ VLFK +&6
��
�)DVHUQ GHU

DPHULNDQLVFKHQ )LUPD (QVLJQ�%LFNIRUG�,QGXVWULHV� 6LH EHVLW]HQ HLQ KDUWHV 3RO\PHU DOV &ODGGLQJ� GDV

IHVW PLW GHP .HUQ YHUEXQGHQ LVW� 'LH I�U GLH 9&6(/�hEHUWUDJXQJ HLQJHVHW]WH +&6�6WXIHQIDVHU EHVLW]W

HLQH /lQJH YRQ ��P XQG HLQHQ .HUQGXUFKPHVVHU YRQ ���PP�

,Q HLQHU :DYHU�3UREH�6WDWLRQ
��
NDQQ GLH )DVHU HLQJHVSDQQW ZHUGHQ XQG LQ PP�6FKULWWHQ LQ DOOHQ GUHL

5DXPULFKWXQJHQ YHUVFKREHQ ZHUGHQ�

'LH .HQQOLQLH YRQ 9&6(/�'LRGHQ ]HLJW HLQ VWDUN XQWHUVFKLHGOLFKHV 9HUKDOWHQ� MH QDFK GHP� RE GLH

'LRGH G\QDPLVFK RGHU VWDWLVFK EHWULHEHQ ZLUG� 1DFK 3URI� .� -� (EHOLQJ �'R]HQW GHU 8QLYHUVLWlW 8OP�

$EWHLOXQJ 2SWRHOHNWURQLN� I�KUHQ VFKRQ 6WU|PH� GLH OlQJHU DOV ��QV DQGDXHUQ� ]X HLQHU (UZlUPXQJ GHU

.DYLWlW� 'LHVH (UZlUPXQJ YHUVFKOHFKWHUW GLH /LQHDULWlW GHU 'LRGH� $XV GLHVHP *UXQG ]HLJHQ

G\QDPLVFKH XQG VWDWLVFKH .HQQOLQLH HLQHQ XQWHUVFKLHGOLFKHQ 9HUODXI XQG ZHUGHQ GHVKDOE PLW

YHUVFKLHGHQHQ 0H�DXIEDXWHQ XQWHUVXFKW�

$EELOGXQJ ��� ]HLJW GHQ 0H�DXIEDX� PLW GHP GLH G\QDPLVFKH .HQQOLQLH DXIJHQRPPHQ ZXUGH� ,Q

GLHVHP $XIEDX NDQQ GLH /LQHDULWlW� JHQDX ZLH EHLP /('�6\VWHP� PLW QDFKJHELOGHWHQ 6KDSHUVLJQDOHQ

HLQHV $)*V JHPHVVHQ ZHUGHQ� 'HU /DVHUGLRGHQVWURP ZLUG LQ GLHVHP 9HUVXFKVDXIEDX QLFKW JHPHVVHQ� HU

NDQQ KLHU QXU �EHU GLH HOHNWURQLVFKH 6FKDOWXQJ EHUHFKQHW ZHUGHQ�

$EELOGXQJ ���� 0H�DXIEDX I�U HLQ DQDORJ RSWLVFKHV hEHUWUDJXQJVV\VWHP PLW 9&6(/V�

��
+DUG &ODG 6LOLFD

��
9RUULFKWXQJ ]XP $QVFKOLH�HQ XQG 7HVWHQ YRQ &KLSV RKQH *HKlXVH



��

'LH YHUZHQGHWHQ 0H�JHUlWH� 2V]LOORVNRS� $)* XQG DXFK GLH &38 XQWHUVFKHLGHQ VLFK QLFKW YRQ

GHQHQ� GLH LQ $EVFKQLWW ��� EHLP /('�6\VWHP YHUZHQGHW XQG EHVFKULHEHQ ZXUGHQ�

$EELOGXQJ ��� ]HLJW GHQ 9HUVXFKVDXIEDX� GHU GLH 0HVVXQJ GHU VWDWLVFKHQ /LQHDULWlW HUP|JOLFKW�

'DEHL ZLUG DXI NRPSOL]LHUWH $QVWHXHUHOHNWURQLN YHU]LFKWHW XQG GHU 'LRGHQVWURP I�U 0HVVXQJHQ IHVW

�VWDWLVFK� HLQJHVWHOOW�

$EELOGXQJ ���� 0H�DXIEDX I�U GHQ VWDWLVFKHQ %HWULHE HLQHU 9&6(/�'LRGH�

'LUHNW �EHU GHP /DVHU ZLUG HLQH 3KRWRGLRGH SRVLWLRQLHUW �RKQH )DVHU�� GHUHQ 5�FNZlUWVVWURP �EHU

HLQHP 9RUZLGHUVWDQG HLQHQ 6SDQQXQJVDEIDOO HU]HXJW� 'LHVHU 6SDQQXQJVDEIDOO NDQQ PLW HLQHP

2V]LOORVNRS JHPHVVHQ ZHUGHQ� 'HU 9&6(/�6WURP ZLUG HEHQIDOOV �EHU HLQHP 9RUZLGHUVWDQG JHPHVVHQ

XQG PLW HLQHU NRQVWDQWHQ 6SDQQXQJ HLQHV 1HW]JHUlWHV HLQJHVWHOOW� 2V]LOORVNRS XQG 1HW]JHUlW ZHUGHQ PLW

GHU LQ $EVFKQLWW ����� DQJHJHEHQHQ :HLVH �EHU HLQHQ *3,%�%XV SURJUDPPLHUW XQG DXVJHOHVHQ�

����� 0H�VRIWZDUH

'LH 3URJUDPPLHUXQJ GHU 0H�JHUlWH XQG GLH $XIQDKPH GHU 0H�ZHUWH HUIROJW PLW GHP JOHLFKHQ

0H�SURJUDPP� GDV LQ $EVFKQLWW ����� EHVFKULHEHQ ZXUGH� 0HVVXQJHQ� GLH EHL /('� XQG

9&6(/�hEHUWUDJXQJ JOHLFK VLQG �]�%� GLH 0HVVXQJ GHU G\QDPLVFKHQ /LQHDULWlW�� YHUZHQGHQ GLH JOHLFKH

7H[WGDWHL PLW GHQ JOHLFKHQ *3,%�%HIHKOHQ� )�U GLH 0HVVXQJ GHU VWDWLVFKHQ /LQHDULWlW LVW ]XVlW]OLFK GLH

3URJUDPPLHUXQJ HLQHV 1HW]JHUlWHV Q|WLJ� GHVVHQ *3,%�%HIHKOH LQ HLQHU QHXHQ 'DWHL ]XVDPPHQJHVWHOOW

ZHUGHQ P�VVHQ� +LHUEHL PDFKW VLFK GHU 9RUWHLO HLQHV ,QWHUSUHWHUSURJUDPPV EHPHUNEDU� ZHLO GXUFK

HLQIDFKHV $ElQGHUQ HLQHU 7H[WGDWHL QHXH 0H�SURJUDPPH HUVWHOOW ZHUGHQ N|QQHQ�

����� %HVFKUHLEXQJ GHU (OHNWURQLN

'LH 9&6(/�/DVHUGLRGH EHVLW]W HLQH K|KHUH )OX�VSDQQXQJ� GLH HV QRWZHQGLJ PDFKW� bQGHUXQJHQ LP

9HUJOHLFK ]XU /('�6HQGHUHOHNWURQLN YRU]XQHKPHQ� 'DV 3ULQ]LS GHU (OHNWURQLN EOHLEW DEHU GDV JOHLFKH�

ZLH EHL HLQHU /('�hEHUWUDJXQJ� $XFK KLHU ZLUG GHU 6WURP GXUFK GHQ /DVHU �EHU HLQHQ :LGHUVWDQG

VHQVLHUW XQG DXI GHQ (LQJDQJ HLQHV 2SHUDWLRQVYHUVWlUNHUV ]XU�FNJHNRSSHOW�

8QWHUVFKLHGH LQ GHU (OHNWURQLN WUHWHQ DXFK EHLP (PSIlQJHU DXI� GD HU� DXIJUXQG GHU JU|�HUHQ

/LFKWOHLVWXQJ GHV /DVHUV� HLQH JHULQJHUH 9HUVWlUNXQJ EHQ|WLJW� 'HU (PSIlQJHU EHVWHKW GHVKDOE QXU DXV

HLQHU 9HUVWlUNHUVWXIH� 'LHVH 9HUVWlUNHUVWXIH EDXW QLFKW� ZLH GDV /('�hEHUWUDJXQJVV\VWHP� DXI HLQHP

$FDSHOOD 3KRWRHPSIlQJHU DXI� GD EHL GHU XQWHUVXFKWHQ 9&6(/�hEHUWUDJXQJ NHLQH PLW 6WHFNHU

YHUVHKHQH )DVHU YHUZHQGHW ZXUGH� 'DV /LFKW DXV GHU )DVHU PX� DXFK DP (PSIlQJHU GLUHNW �RKQH

6WHFNHU� DXI GLH 3KRWRGLRGH JHVWUDKOW ZHUGHQ� $XV GLHVHP *UXQG NDQQ GHU IHVW LP .XSSOXQJVWHLO GHU

67�6WHFNYHUELQGXQJ HLQJHEDXWH $FDSHOOD (PSIlQJHU QLFKW YHUZHQGHW ZHUGHQ� (LQH DOWHUQDWLYH



��

6FKDOWXQJ� EHL GHU GLH )DVHU QDFK HLQHU H[DNWHQ 3RVLWLRQLHUXQJ PLW GHU 3KRWRGLRGH YHUNOHEW ZXUGH� LVW

HLQH 7UDQVLPSHGDQ]VFKDOWXQJ� 6LH ZXUGH EHUHLWV EHL GHU /('�hEHUWUDJXQJ DOV HLQH DOWHUQDWLYH

6FKDOWXQJ YRUJHVWHOOW�

,P IROJHQGHQ ZLUG GLH $UEHLWVZHLVH GHU G\QDPLVFKHQ XQG VWDWLVFKHQ 6HQGHUHOHNWURQLN EHVFKULHEHQ�

XQG LP $QVFKOX� GDUDQ GLH )XQNWLRQVZHLVH GHV (PSIlQJHUV HUNOlUW�

������� '\QDPLVFKH 6HQGHUHOHNWURQLN

$EELOGXQJ ��� ]HLJW GHQ 6FKDOWSODQ GHV 9&6(/�6HQGHUV� GHU LQ $EKlQJLJNHLW YRQ GHU

(LQJDQJVVSDQQXQJ GHQ 6WURP GXUFK GLH /DVHUGLRGH UHJHOW�

$EELOGXQJ ���� 6HQGHUVFKDOWSODQ I�U GLH 9&6(/�hEHUWUDJXQJVVWUHFNH�

6W�FNOLVWH�

'� 9&6(/ /$�V������[���7

23� &/& ���

5� ���N:

5� ���:

5� ���:

5� ���:

5� ��:

&��&� ���Q)

&��&� ���P)

&� ���S)

9'' ��9

966 ��9



��

$EJHVHKHQ YRQ XQWHUVFKLHGOLFKHQ :LGHUVWDQGVZHUWHQ� GLH HLQHQ DQGHUHQ $UEHLWVSXQNW HLQVWHOOHQ� JLEW

HV LQ GHU 9&6(/�6FKDOWXQJ HLQHQ ZHLWHUHQ 8QWHUVFKLHG ]XU /('�6FKDOWXQJ� ZLH VLH LQ $EELOGXQJ ���

JH]HLJW ZXUGH� 'LH 6SDQQXQJHQ �EHU GHQ :LGHUVWlQGHQ 5� XQG 5� VLQG LP *HJHQVDW] ]XP /('�6HQGHU

YHUWDXVFKW� 'HU :LGHUVWDQG 5� OLHJW JHJHQ 0DVVH XQG 5� LVW DXI 9'' ���9� JHVFKDOWHW� 'XUFK GLHVH

6SDQQXQJVYHUWDXVFKXQJ HUK|KW VLFK GLH *HVDPWVSDQQXQJ �EHU 5�� GHU /DVHUGLRGH '� XQG 5�� XP �9

DXI ��9 �9''�966�� 'HU $XVJDQJ GHV 2SHUDWLRQVYHUVWlUNHUV KDW GDGXUFK GLH 0|JOLFKNHLW� HLQHQ XP

�9 K|KHUHQ 6SDQQXQJVEHUHLFK DE]XGHFNHQ� 'HU K|KHUH 6SDQQXQJVEHUHLFK LVW XQEHGLQJW QRWZHQGLJ� GD

GLH /DVHUGLRGH HLQH )OX�VSDQQXQJ YRQ FD� �9 EHL HLQHP PD[LPDOHQ 'LRGHQVWURP YRQ ��P$ EHVLW]W� 'LH

)OX�VSDQQXQJ GHU /(' EHWUlJW LP 9HUJOHLFK GD]X DEHU QXU ���9 EHL HLQHP 0D[LPDOVWURP YRQ ���P$�

'DPLW GXUFK GLH /DVHUGLRGH HLQ 6WURP YRQ ��P$ IOLH�HQ NDQQ� PX� GLH 6SDQQXQJ �EHU 5� ����9

EHWUDJHQ �5����P$�� 0LW GHU )OX�VSDQQXQJ GHU 'LRGH HUKlOW PDQ ����9� 'DPLW EHVLW]W GHU $XVJDQJ

GHV 23V QRFK HLQH 6SDQQXQJVUHVHUYH YRQ ����9 JHJHQ VHLQH QHJDWLYH 9HUVRUJXQJVVSDQQXQJ 966 ���9��

/DXW 'DWHQEODWW GHV +HUVWHOOHUV PX� GLHVH 6SDQQXQJVUHVHUYH GHV &/&��� PLQGHVWHQV ���9 EHWUDJHQ�

:lUH 5� JHJHQ 0DVVH JHVFKDOWHW� GDQQ EOLHEH NHLQH 6SDQQXQJVUHVHUYH �EULJ XQG GHU 23 Z�UGH PLW

VHLQHU $XVJDQJVVSDQQXQJ LQ GLH 6lWWLJXQJ JHKHQ� :HLO GHU 23 DP $XVJDQJ LQ GLH 1lKH VHLQHU

%HWULHEVVSDQQXQJ JHODQJW� ZLUG HLQH XQV\PPHWULVFKH 6SDQQXQJVYHUVRUJXQJ QRWZHQGLJ�

'XUFK GLH 6SDQQXQJVYHUWDXVFKXQJ �EHU 5� XQG 5� lQGHUW VLFK *OHLFKXQJ ���� PLW GHU VWDWLVFKHU XQG

G\QDPLVFKHU $QWHLO GHV /('�6WURPV EHUHFKQHW ZXUGHQ� 'LH +HUOHLWXQJ GHU *OHLFKXQJ NDQQ DEHU DQDORJ

HUIROJHQ� VR GD� VLFK I�U GHQ 9&6(/�6WURP IROJHQGH *OHLFKXQJ HUJLEW�

,
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XQG GHU 6HQVLHUZLGHUVWDQG 5�� GHU GHQ +DXSWDQWHLO GHV 'LRGHQVWURPV EHVWLPPW EHWUlJW ���:� $XV

*OHLFKXQJ ��� HUUHFKQHW VLFK HLQ VWDWLVFKHU 9&6(/�6WURP I�U GHQ $UEHLWVSXQNW YRQ ���P$� XQG EHL

HLQHU (LQJDQJVVSDQQXQJ YRQ ����9 HUJLEW VLFK HLQ ]XVlW]OLFKHU G\QDPLVFKHU %HLWUDJ YRQ ���P$�

,QVJHVDPW HUUHLFKW PDQ EHL GHU PD[LPDOHQ (LQJDQJVVSDQQXQJ HLQHQ 6WURP YRQ ����P$�

������� '\QDPLVFKH (PSIlQJHUHOHNWURQLN

,Q $EELOGXQJ ��� LVW GLH 7UDQVLPSHGDQ]VFKDOWXQJ GHU (PSIlQJHUHOHNWURQLN JH]HLJW� 6LH EHVWHKW QXU

DXV HLQHU 9HUVWlUNHUVWXIH� GD GLH /LFKWLQWHQVLWlW DP (PSIlQJHU DXIJUXQG GHU K|KHUHQ /LFKWOHLVWXQJ GHU

9&6(/�'LRGH JU|�HU LVW� 'HVKDOE LVW GDV (PSIlQJHUUDXVFKHQ� LP 9HUJOHLFK ]XP EHVFKULHEHQHQ

/('�hEHUWUDJXQJVV\VWHP� JHULQJHU�



��

$EELOGXQJ ���� (PSIlQJHUVFKDOWSODQ I�U GLH 9&6(/�hEHUWUDJXQJ�

6W�FNOLVWH�

'� 6LHPHQV 6'5 �����=

23� &/& ���

5� ���:

5� ���:

&��&� ���Q)

&��&� ���P)

&� �S)

9'' ��9

966 ��9

'HU 3KRWRVWURP ,' GHU 6LHPHQV 3KRWRGLRGH 65'�����=� GLH LQ 5�FNZlUWVULFKWXQJ YRUJHVSDQQW LVW�

IOLH�W �EHU GHQ 5�FNNRSSOXQJVZLGHUVWDQG 5� XQG HU]HXJW DP $XVJDQJ GHV &/&��� GLH 6SDQQXQJ�

8 5 ,
D '
= ⋅� �

'D GHU 'XQNHOVWURP GHU 3KRWRGLRGH DXI GLH JOHLFKH :HLVH HLQH 6SDQQXQJ DP $XVJDQJ HU]HXJW� PX�

PLW GHP :LGHUVWDQG 5� GHU 2IIVHW DP $XVJDQJ DEJHJOLFKHQ ZHUGHQ� 'HU NOHLQH

5�FNNRSSOXQJVNRQGHQVDWRU &� YHUPHLGHW 6FKZLQJXQJHQ� LQGHP HU HLQH )UHTXHQ]JDQJ�.RUUHNWXU

EHZLUNW� 'HU 9RUWHLO GLHVHU 6FKDOWXQJ LVW� GD� GLH 6SDQQXQJ �EHU GHU 3KRWRGLRGH YRP

2SHUDWLRQVYHUVWlUNHU NRQVWDQW JHKDOWHQ ZLUG� ZDV HLQHQ HUKHEOLFKHQ *HVFKZLQGLJNHLWVYRUWHLO EULQJW�

9HUlQGHUW VLFK GLH 6SDQQXQJ DP QHJDWLYHQ (LQJDQJ� VWHXHUW GHU 2SHUDWLRQVYHUVWlUNHU GHQ $XVJDQJ

VRODQJH DXV� ELV �EHU GHQ :LGHUVWDQG 5� GHU 6SDQQXQJ DP (LQJDQJ HQWJHJHQJHZLUNW ZLUG� 'DPLW EOHLEW

GLH 'LRGHQVSDQQXQJ NRQVWDQW� XQG GLH .DSD]LWlW GHU 3KRWRGLRGH PX� EHLP $QVWHXHUQ QLFKW XPJHODGHQ

ZHUGHQ�



��

������� 6WDWLVFKH 6HQGHU� XQG (PSIlQJHUHOHNWURQLN

$EELOGXQJ ��� ]HLJW GLH 0H�VFKDOWXQJ ]XU $XIQDKPH GHU VWDWLVFKHQ hEHUWUDJXQJVNHQQOLQLH� ,P

OLQNHQ 7HLO GHV 6FKDOWSODQV ZLUG GHU VWDWLVFKH 9&6(/�6WURP HLQJHVWHOOW� XQG GHU UHFKWH 7HLO ]HLJW GLH LQ

6SHUULFKWXQJ EHWULHEHQH 3KRWRGLRGH�

$EELOGXQJ ���� 7HVWVFKDOWXQJ I�U GLH 0HVVXQJ GHU VWDWLVFKHQ hEHUWUDJXQJVNHQQOLQLH� =XP 6FKXW] JHJHQ

9HUSROXQJ GHV 1HW]JHUlWV ZHUGHQ 6FKXW]GLRGHQ YHUZHQGHW� XQG HLQH =HLWVFKDOWXQJ Ol�W GHQ

'LRGHQVWURP LP (LQVFKDOWPRPHQW ODQJVDP DQVWHLJHQ�

6W�FNOLVWH�

'� 9&6(/ /$�V������[���7

'� +DPDPDWVX 6������%4 �%

'��'� �1����

,&� 7/ ��� ����9�

5� �N:

5� ���N:

5� ���N:

&� ���P)

'HU 6WURP GXUFK GHQ /DVHU NDQQ PLW HLQHP 2V]LOORVNRSWHVWNRSI �EHU GHP :LGHUVWDQG 5� ��N:�

JHPHVVHQ ZHUGHQ� 'DEHL HQWVSULFKW �9 �EHU 5� HLQHP 'LRGHQVWURP YRQ �P$� 'XUFK HLQVWHOOHQ GHU

1HW]JHUlWVSDQQXQJ LP %HUHLFK YRQ � ELV ��9 Ol�W VLFK GHU 'LRGHQVWURP HQWVSUHFKHQG YHUlQGHUQ� 'DPLW

EHLP 9HUSROHQ GHV 1HW]JHUlWV GLH PD[LPDOH 6SHUUVSDQQXQJ� GLH ODXW 'DWHQEODWW QXU �9 EHWUDJHQ GDUI�

QLFKW �EHUVFKULWWHQ ZLUG� LVW '� DOV 6FKXW]GLRGH SDUDOOHO ]XP /DVHU JHVFKDOWHW� 'DPLW NDQQ LQ

6SHUULFKWXQJ ���9 6SHUUVSDQQXQJ QLFKW �EHUVFKULWWHQ ZHUGHQ�

8P DXFK LQ )OX�ULFKWXQJ GLH PD[LPDOH 6SDQQXQJ XQG GDPLW DXFK GHQ PD[LPDOHQ 6WURP ]X

EHJUHQ]HQ� ZLUG HLQH )HVWVSDQQXQJVTXHOOH YRQ ���9 PLW ,&� HLQJHEDXW� 0LW '� LQ 6HULH EHWUlJW GLH

PD[LPDOH )OX�VSDQQXQJ ���9� *HUDGH ZHLO /DVHUGLRGHQ VHKU VFKQHOO DXI 6SDQQXQJVlQGHUXQJHQ

UHDJLHUHQ� LVW GLHVHU 6FKXW] LP (LQVFKDOWPRPHQW GHV 1HW]JHUlWV ZLFKWLJ� ,Q GLHVHP 0RPHQW LVW GHU

6SDQQXQJVZHUW DP $XVJDQJ GHV 1HW]JHUlWV P|JOLFKHUZHLVH QLFKW JHQDX GHILQLHUW� XQG GHU /DVHU N|QQWH

GDGXUFK ]HUVW|UW ZHUGHQ� (LQ ]XVlW]OLFKHV 5&�*OLHG �5��&�� Ol�W LQ GLHVHP 0RPHQW GLH 6SDQQXQJ �EHU

GHU 'LRGH HUVW ODQJVDP DQVWHLJHQ� LQGHP HV GLH )OX�VSDQQXQJ� HQWVSUHFKHQG GHU 5&�=HLWNRQVWDQWH� YRQ

���9 DXI GLH %HWULHEVVSDQQXQJ HUK|KW�

'DV /LFKW GHU /DVHUGLRGH ZLUG YRQ HLQHU JUR�IOlFKLJHQ +DPDPDWVX 3KRWRGLRGH LQ HLQHP $EVWDQG

YRQ �PP UHJLVWULHUW XQG LQ HLQHQ 3KRWRGLRGHQVWURP NRQYHUWLHUW� 'HU 3KRWRGLRGHQVWURP HU]HXJW �EHU GHP

:LGHUVWDQG 5� HLQHQ 6SDQQXQJVDEIDOO� GHU HEHQIDOOV PLW HLQHP 2V]LOORVNRSWHVWNRSI JHPHVVHQ ZHUGHQ

NDQQ�



��

��� /LQHDULWlW GHV hEHUWUDJXQJVV\VWHPV

'LH %HVFKUHLEXQJ GHU .HQQOLQLHQ VROO PLW GHU VWDWLVFKHQ .HQQOLQLH EHJLQQHQ� 0LW LKU N|QQHQ

SULQ]LSLHOOH (LJHQVFKDIWHQ GHU 9&6(/V XQG 8QWHUVFKLHGH� GLH ]X HLQHU /('�.HQQOLQLH EHVWHKHQ�

YHUVWDQGHQ ZHUGHQ� 0LW +LOIH GHU VWDWLVFKHQ .HQQOLQLH NDQQ HLQ JHHLJQHWHU $UEHLWVSXQNW I�U GHQ /DVHU

JHZlKOW ZHUGHQ� 'LHVHU $UEHLWVSXQNW EHVWLPPW GLH 'LPHQVLRQLHUXQJ GHU HOHNWURQLVFKHQ 6HQGHUVFKDOWXQJ

LQ $EELOGXQJ ���� GLH VRPLW GLH 0HVVXQJ GHU G\QDPLVFKHQ .HQQOLQLH PLW GHQ QDFKJHELOGHWHQ

6KDSHUSXOVHQ HUP|JOLFKW�

����� 6WDWLVFKH hEHUWUDJXQJVNHQQOLQLH

$EELOGXQJ ��� ]HLJW GLH '&�hEHUWUDJXQJVNHQQOLQLH GHU 9&6(/�/DVHUGLRGH� GLH PLW GHP LQ

$EELOGXQJ ��� DQJHJHEHQHQ 9HUVXFKVDXIEDX JHPHVVHQ ZXUGH� 'HU 'LRGHQVWURP ZXUGH LP %HUHLFK YRQ

�P$ ELV ��P$ YHUlQGHUW XQG GHU HQWVSUHFKHQGH 3KRWRGLRGHQVWURP HLQHU JUR�IOlFKLJHQ ��FP
�
�

3,1�3KRWRGLRGH �7\S� +DPDPW]X 6������%4 �%� JHPHVVHQ� 6FKRQ GHU HUVWH %OLFN ]HLJW� GD� GLHVH

/DVHUGLRGH NHLQH �EHU GHQ JHVDPWHQ 6WURPEHUHLFK OLQHDUH .HQQOLQLH EHVLW]W�

$EELOGXQJ ���� 6WDWLVFKH .HQQOLQLH �'&�� 'LH 0H�SXQNWH UHSUlVHQWLHUHQ GHQ 0LWWHOZHUW DXV ]HKQ

0H�ZHUWHQ GHV 3KRWRGLRGHQVWURPV EHL MHZHLOV IHVWJHKDOWHQHP 9&6(/�6WURP�

(V ODVVHQ VLFK GUHL YHUVFKLHGHQH %HUHLFKH LQ GHU hEHUWUDJXQJVNHQQOLQLH XQWHUVFKHLGHQ� %LV ]XP

(UUHLFKHQ GHV 6FKZHOOHQVWURPV HU]HXJW GLH /DVHUGLRGH QXU /LFKW QDFK GHPVHOEHQ 3ULQ]LS ZLH HLQH /('

�/('�%HUHLFK�� (UVW EHL HLQHP 'LRGHQVWURP YRQ ���P$ VFKZLQJW GHU /DVHU DQ XQG HU]HXJW

PRQRFKURPDWLVFKHV /LFKW� 'LHVHU %HUHLFK� LQ GHP GHU /DVHU QXU HLQH DNWLYH 0RGH EHVLW]W� VROO DOV

(LQPRGHQEHUHLFK EH]HLFKQHW ZHUGHQ� ,Q GLHVHP %HUHLFK IODFKW GLH .HQQOLQLH VHKU VFKQHOO DE� ZHLO GHU

NRQVWDQWH 6WURP GDV 6XEVWUDW PLW ]XQHKPHQGHQ :HUWHQ LPPHU VWlUNHU HUKLW]W� 'LH (UZlUPXQJ I�KUW ]XU

$XVGHKQXQJ GHV 6XEVWUDWV� ZRGXUFK GHU 5HVRQDWRU YHUOlQJHUW ZLUG� :HQQ GHU 5HVRQDWRU VHLQH /lQJH

YHUlQGHUW� GDQQ PX� DXFK GLH :HOOHQOlQJH GHV HPLWWLHUWHQ /LFKWV VLFK ]X OlQJHUHQ :HOOHQOlQJHQ KLQ

YHUVFKLHEHQ� 0DQ HULQQHUH VLFK DQ $EELOGXQJ ����� LQ GHU GDV RSWLVFKH 6SHNWUXP HLQHV /DVHUV VNL]]LHUW

ZXUGH� 'RUW EHZLUNW QXQ GLH (UZlUPXQJ HLQH 9HUVFKLHEXQJ GHU /RQJLWXGLQDOPRGHQ ]X WLHIHUHQ

)UHTXHQ]HQ �QDFK OLQNV�� ZlKUHQG GLH 9HUVWlUNXQJVNXUYH GHU VWLPXOLHUWHQ (PLVVLRQ VWHKHQ EOHLEW� (V

ZLUG GDQQ GHXWOLFK� GD� EHL IRUWVFKUHLWHQGHU (UZlUPXQJ /RQJLWXGLQDOPRGHQ� GLH VLFK LP RSWLVFKHQ

6SHNWUXP OLQNV YRQ GHU DNWLYHQ 0RGH EHILQGHQ� LQ GHQ 9HUVWlUNXQJVEHUHLFK KLQHLQ ZDQGHUQ N|QQHQ XQG

DOV DNWLYH 0RGH LQ (UVFKHLQXQJ WUHWHQ� :LH GHU 1DPH VFKRQ VDJW� WULWW LP =ZHLPRGHQEHUHLFK� GHU YRQ

����P$ ELV ]XP 0D[LPDOVWURP UHLFKW� JHQDX GLHVHU (IIHNW DXI� 'DV ]XVlW]OLFKH $XIWUHWHQ HLQHU

/RQJLWXGLQDOPRGH HUK|KW GLH /LFKWPHQJH ]XVlW]OLFK� GD GLH ELVKHU DNWLYH 0RGH QLFKW JOHLFK]HLWLJ DXV

GHP 9HUVWlUNXQJVEHUHLFK KHUDXVZDQGHUW� 'HU JHNU�PPWH .XUYHQYHUODXI LP (LQPRGHQEHUHLFK VHW]W VLFK



��

GHVKDOE LP =ZHLPRGHQEHUHLFK QLFKW IRUW� 'DKHU ]HLJW GLH .HQOLQLH LQ GLHVHP %HUHLFK HLQH EHVVHUH

/LQHDULWlW�

$EELOGXQJ ���� ]HLJW HLQ RSWLVFKHV 6SHNWUXP DXV GHP (LQPRGHQEHUHLFK EHL HLQHP 9&6(/�6WURP

YRQ ��P$� 'LH /LFKWOHLVWXQJ GHV /DVHUV ZLUG ORJDULWKPLVFK LQ G%P �EHU GHU /LFKWZHOOHQOlQJH

DXIJHWUDJHQ� 'LH DNWLYH 0RGH KDW GHPQDFK� EHL HLQHP 6WURP YRQ ��P$� HLQH :HOOHQOlQJH YRQ �����QP

XQG LVW LQ LGHDOHU :HLVH HLQPRGLJ�

$EELOGXQJ ����� 2SWLVFKHV 6SHNWUXP LP (LQPRGHQEHUHLFK EHL HLQHP 9&6(/�6WURP YRQ ��P$�

(UK|KW PDQ GHQ 6WURP XP ���P$ DXI ����P$� GDQQ YHUVFKLHEW VLFK� ZLH $EELOGXQJ ���� ]HLJW� GLH

3HDN�:HOOHQOlQJH XP ���QP� =XVlW]OLFK ]XU +DXSWPRGH VFKLHEW VLFK� EHL HLQHU :HOOHQOlQJH YRQ

�����QP� DXV GHP NRQWLQXLHUOLFKHP 8QWHUJUXQG HLQH ]ZHLWH 0RGH KHUDXV� 'LH 0RGHQXQWHUGU�FNXQJ LVW

EHL GLHVHP 6WURP PLW ��G% QRFK JUR��

$EELOGXQJ ����� 2SWLVFKHV 6SHNWUXP LP hEHUJDQJVEHUHLFK ]ZLVFKHQ (LQPRGHQ� XQG =ZHLPRGHQEHUHLFK

EHL HLQHP 9&6(/�6WURP YRQ ����P$�
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%HL HLQHP 6WURP YRQ ��P$ EHWUlJW GLH 0RGHQXQWHUGU�FNXQJ QXU QRFK �G%� 'LH +DXSWPRGH LVW

GDPLW QXU QRFK ��� PDO VR JUR� ZLH GLH 1HEHQPRGH XQG WUlJW ]XU (UK|KXQJ GHU /LFKWOHLVWXQJ QLFKW

PHKU EHL� GD LKU 0D[LPXP NRQVWDQW EOHLEW �VLHKH $EELOGXQJ ������

$EELOGXQJ ����� 2SWLVFKHV 6SHNWUXP LP =ZHLPRGHQEHUHLFK EHL HLQHP 9&6(/�6WURP YRQ ��P$�

$QKDQG GHU RSWLVFKHQ 6SHNWUHQ� GLH LQ =XVDPPHQDUEHLW PLW GHU 8QLYHUVLWlW 8OP �$EWHLOXQJ

2SWRHOHNWURQLN� JHPHVVHQ ZXUGHQ� NDQQ PDQ GLH YHUVFKLHGHQHQ %HUHLFKH LQ GHU VWDWLVFKHQ .HQQOLQLH

YHUVWHKHQ XQG VR HLQHQ JHHLJQHWHQ $UEHLWVEHUHLFK I�U GLH G\QDPLVFKH hEHUWUDJXQJ IHVWOHJHQ� 'HU

$UEHLWVEHUHLFK VROOWH VR JHZlKOW ZHUGHQ� GD� HU OLQHDU LVW XQG GD� VLFK HLQ P|JOLFKVW JUR�HU

'\QDPLVFKHU %HUHLFK GDUDXV HUUHFKQHW� :HQQ VLFK GHU 9&6(/ GXUFK GHQ G\QDPLVFKHQ %HWULHE PLW GHQ

QDFKJHELOGHWHQ 6KDSHULPSXOVHQ QLFKW ]X VWDUN HUKLW]W� NDQQ PDQ DXI HLQH EHVVHUH /LQHDULWlW LP

(LQPRGHQEHUHLFK KRIIHQ� DOV HV GLH VWDWLVFKH .HQQOLQLH ]HLJW� ,Q GLHVHU +LQVLFKW LVW GHU (LQPRGHQEHUHLFK

DP EHVWHQ JHHLJQHW�

8P GDV YROOVWlQGLJH ELSRODUH 6KDSHUVLJQDO �EHUWUDJHQ ]X N|QQHQ� LVW HV JHQDX ZLH EHL HLQHU

/('�hEHUWUDJXQJ Q|WLJ� HLQHQ 2IIVHW I�U GHQ $UEHLWVSXQNW IHVW]XOHJHQ� %HL GHU :DKO GHV

$UEHLWVSXQNWHV PX� DX�HUGHP HLQH VHKU ZLFKWLJH (LJHQVFKDIW GHU 9&6(/V EHU�FNVLFKWLJW ZHUGHQ� GLH

(LQIOX� DXI GLH %HUHFKQXQJ GHV '\QDPLVFKHQ %HUHLFK QLPPW� 'LHVH *U|�H LVW GDV 5DXVFKHQ� GDV LP

*HJHQVDW] ]X HLQHU /(' YRP 'LRGHQVWURP VWDUN DEKlQJW� 0LW GHP (LQVHW]HQ GHV /DVHUHIIHNWV DP

6FKZHOOHQVWURP VWHLJW GDV 5DXVFKHQ GHV /DVHUV VSUXQJKDIW DQ XQG IlOOW HUVW ODQJVDP DXI HLQHQ

NRQVWDQWHQ :HUW ]XU�FN� 'HU $UEHLWVSXQNW VROOWH QLFKW LQQHUKDOE GLHVHV 5DXVFKPD[LPXPV OLHJHQ� GD

JHUDGH EHL NOHLQHQ 3XOVHQ� GLH GHQ $UEHLWVSXQNW QXU JHULQJI�JLJ DXVOHQNHQ� HLQH JXWH $XIO|VXQJ EHQ|WLJW

ZLUG�
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$EELOGXQJ ���� ]HLJW GDV 5DXVFKHQ LQ $EKlQLJNHLW YRP 9&6(/�6WURP� =XU EHVVHUHQ =XRUGQXQJ LVW

GLH VWDWLVFKH .HQQOLQLH DXV $EELOGXQJ ��� QRFKPDOV PLW HLQJH]HLFKQHW�

$EELOGXQJ ����� =XVDPPHQKDQJ ]ZLVFKHQ VWDWLVFKHU .HQQOLQLH XQG 5DXVFKHQ� DOV )XQNWLRQ GHV

9&6(/�6WURPV�

%HL GHU 5DXVFKPHVVXQJ LQ $EKlQJLJNHLW YRP 9&6(/�6WURP HLJQHW VLFK GLH 6WURPHLQVWHOOXQJ PLW

HLQHP JHUHJHOWHQ 1HW]JHUlW ��EHU HLQHQ 9RUZLGHUVWDQG� JHQDXVR� ZLH EHL GHU $XIQDKPH GHU VWDWLVFKHQ

.HQQOLQLH� 'DGXUFK NDQQ PDQ 5DXVFKEHLWUlJH GHU 7UHLEHUHOHNWURQLN DXVVFKOLH�HQ� )�U GHQ (PSIlQJHU

LVW HV DEHU J�QVWLJHU� HLQH 9HUVWlUNHUVFKDOWXQJ HLQ]XVHW]HQ� GDPLW HLQH K|KHUH (PSILQGOLFKNHLW HU]LHOW

ZLUG� 'LHVH (PSIlQJHUVFKDOWXQJ ZXUGH EHL GHU 0HVVXQJ GHU G\QDPLVFKHQ .HQQOLQLH YHUZHQGHW XQG LVW

LQ $EVFKQLWW ������� DXVI�KUOLFK EHVFKULHEHQ� 'HU %HLWUDJ GHV (PSIlQJHUV Ol�W VLFK OHLFKW EHVWLPPHQ

XQG LVW GHP 9&6(/�5DXVFKHQ DOV NRQVWDQWHU :HUW �EHUODJHUW� $XV GHP OLQNHQ 7HLO GHU 5DXVFKNXUYH�

LP %HUHLFK YRQ �P$ ELV ���P$� OLHVW PDQ HLQHQ :HUW YRQ ×P9UPV I�U GHQ (PSIlQJHU DE� 0LW GHP

(LQVHW]HQ GHV /DVHUHIIHNWV VWHLJW GDV 5DXVFKHQ VFKODJDUWLJ DXI �P9UPV DQ� (UVW EHL �P$ IlOOW GDV

5DXVFKHQ DXI XQWHU �P9UPV ]XU�FN� 8UVDFKH I�U GDV VWDUNH 5DXVFKHQ LQ GHU 1lKH GHV 6FKZHOOHQVWURPV

LVW� GD� HLQH 9LHO]DKO YRQ /RQJLWXGLQDOPRGHQ DXINRPPHQ XQG XP GLH VWLPXOLHUWH (PLVVLRQ ULQJHQ� ELV

VLFK VFKOLH�OLFK� EHL HLQHP K|KHUHP 6WURP� HLQH HLQ]LJH 0RGH DOV DNWLYH 0RGH GXUFKVHW]HQ NDQQ� 'LHVH

5DXVFKDUW ZLUG DXFK DOV 0RGHQUDXVFKHQ EH]HLFKQHW >5HI��@� 'LH :DKO GHV $UEHLWVSXQNWHV �ELDV SRLQW��

EHL GHP GLH /DVHUGLRGH PLW NRQVWDQWHP /LFKW OHXFKWHW� LVW PLW ���P$ DOVR HLQ .RPSURPL� ]ZLVFKHQ

HLQHP PLQLPDOHQ 5DXVFKHQ XQG HLQHP P|JOLFKVW JUR�HQ 6WURPUHJHOEHUHLFK�

%HL GHU %HUHFKQXQJ GHV '\QDPLVFKHQ %HUHLFKV GHU /('�hEHUWUDJXQJ ZXUGH GLVNXWLHUW� LQ ZLHZHLW HV

P|JOLFK LVW� GHQ 2IIVHW I�U HLQH 9HUJU|�HUXQJ GHV '\QDPLVFKHQ %HUHLFKV DXI]XJHEHQ� %HL HLQHU

9&6(/�hEHUWUDJXQJ EUDXFKW GLHVH 'LVNXVVLRQ HUVW JDU QLFKW JHI�KUW ]X ZHUGHQ� GHQQ RKQH HLQHQ 2IIVHW

LVW GDV 5DXVFKHQ LP $UEHLWVSXQNW YLHUPDO VR JUR��

0LW GHQ ,QIRUPDWLRQHQ �EHU GLH /DJH GHV $UEHLWVSXQNWHV NDQQ HLQH 6HQGHUVFKDOWXQJ� GLH GHQ 6WURP

GXUFK GLH 9&6(/�'LRGH LQ $EKlQLJNHLW YRQ GHU (LQJDQJVVSDQQXQJ UHJHOW� HQWZLFNHOW XQG GLH

G\QDPLVFKH .HQQOLQLH NDQQ JHPHVVHQ ZHUGHQ�
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����� '\QDPLVFKH hEHUWUDJXQJVNHQQOLQLH

$EELOGXQJ ���� ]HLJW GLH G\QDPLVFKH hEHUWUDJXQJVNHQQOLQLH GHU 9&6(/�/DVHUGLRGH� GLH PLW GHP LQ

$EELOGXQJ ��� EHVFKULHEHQHQ 9HUVXFKVDXIEDX JHPHVVHQ ZXUGH� 'LH $XVJDQJVVSDQQXQJ� QDFK GHU

hEHUWUDJXQJ GHU 6KDSHUSXOVH �EHU ��P )DVHUOlQJH� LVW �EHU GHU (LQJDQJVVSDQQXQJ DXIJHWUDJHQ� 'LH

+&6�)DVHU PLW HLQHP .HUQGXUFKPHVVHU YRQ ���PP ZXUGH EHL GLHVHU 0HVVXQJ LQ HLQHU +|KH YRQ FD�

���PP �EHU GHU .DYLWlW SRVLWLRQLHUW�

$EELOGXQJ ����� '\QDPLVFKH /LQHDULWlW GHU 9&6(/�hEHUWUDJXQJVVWUHFNH� JHPHVVHQ PLW QDFKJHELOGHWHQ

6KDSHUSXOVHQ�

'LH 7UHLEHUHOHNWURQLN I�U GHQ 9&6(/�6HQGHU LVW lKQOLFK DXIJHEDXW ZLH EHLP

/('�hEHUWUDJXQJVV\VWHP� 1XU :LGHUVWDQGVZHUWH� GLH GHQ $UEHLWVSXQNW EHVWLPPHQ� XQG

%HWULHEVVSDQQXQJHQ ZXUGHQ YHUlQGHUW� 'HU (LQVDW] HLQHV VFKQHOOHQ VWURPJHVWHXHUWHQ �FXUUHQW IHHG

EDFN� 2SHUDWLRQVYHUVWlUNHU &/& ��� HUP|JOLFKW HV� GHQ VFKQHOOHUHQ $QVWLHJV]HLWHQ GHU 9&6(/V �QXU

���QV 5LVH�7LPH� JHUHFKW ]X ZHUGHQ� (U EHVLW]W EHL HLQHU 9HUVWlUNXQJ YRQ ��� HLQH �G% %DQGEUHLWH YRQ

�*+]� 'LH %HUHFKQXQJ GHU 6FKDOWXQJ ZLUG LQ $EVFKQLWW ������� DXVI�KUOLFK EHVFKULHEHQ� 'HPQDFK

HQWVSULFKW HLQH (LQJDQJVVSDQQXQJ YRQ �9 HLQHP 6WURP YRQ ���P$ �$UEHLWVSXQNW� XQG GLH PD[LPDOH

(LQJDQJVVSDQQXQJ YRQ ���9 Ol�W HLQHQ 6WURP YRQ ��P$ IOLH�HQ ��P$�9��

'LH (PSIlQJHUHOHNWURQLN LVW VR DEJHVWLPPW� GD� EHL HLQHU (LQJDQJVVSDQQXQJ YRQ ���9 GLH PD[LPDOH

$XVJDQJVVSDQQXQJ GHV (PSIlQJHUV YRQ ���9 HUUHLFKW LVW� ZHVKDOE GLH .HQQOLQLH DXI ���9 EHJUHQ]W

ZLUG�

'HU hEHUJDQJ ]ZLVFKHQ (LQPRGHQ� XQG =ZHLPRGHQEHUHLFK LVW DXFK LQ GHU G\QDPLVFKHQ .HQQOLQLH

GHXWOLFK DOV 6SUXQJ ]X HUNHQQHQ� %HL HLQHU 3XOVK|KH YRQ ����9� GLHV HQWVSULFKW HLQHP 6WURP YRQ

�����P$� VSULQJW GLH .HQQOLQLH� LP *HJHQVDW] ]XU VWDWLVFKHQ� HLQ 6W�FN QDFK XQWHQ� 'LH /LFKWLQWHQVLWlW

LP hEHUJDQJVEHUHLFK QLPPW DOVR ]XHUVW DE XQG VWHLJW GDQQ PLW GHU JOHLFKHQ 6WHLJXQJ ZLH LP

(LQPRGHQEHUHLFK ZHLWHU DQ� 8UVDFKH KLHUI�U LVW QLFKW� ZLH PDQ YHUPXWHQ N|QQWH� GHU G\QDPLVFKH

%HWULHE� VRQGHUQ GLH 7DWVDFKH� GD� GLH 1HEHQPRGH HLQH DQGHUH $EVWUDKOFKDUDNWHULVWLN EHVLW]W XQG

GHVKDOE ]X HLQHP JUR�HQ 7HLO DQ GHU )DVHU YRUEHLOHXFKWHW� 'LHVHU (IIHNW ]HLJW VLFK DXFK EHL GHU 0HVVXQJ

GHU VWDWLVFKHQ .HQQOLQLH� ZHQQ PDQ DQVWHOOH HLQHU JUR�IOlFKLJHQ 3KRWRGLRGH� GLH DOOHV /LFKW UHJLVWULHUW�

]XHUVW LQ HLQH )DVHU LP $EVWDQG YRQ ���PP HLQNRSSHOW� XQG GDQQ GDV /LFKW DXV GHU )DVHU YRQ HLQHU

3KRWRGLRGH PHVVHQ Ol�W� 'LH VWDWLVFKH .HQQOLQLH ]HLJW VR LP =ZHLPRGHQEHUHLFK HLQHQ lKQOLFKHQ 9HUODXI

ZLH LP (LQPRGHQEHUHLFK� %HL $EVWlQGHQ XQWHU ���PP ZLUG QDW�UOLFK DXFK GDV /LFKW GHU 1HEHQPRGH

HLQJHIDQJHQ� GDEHL WUHWHQ DEHU 5�FNNRSSOXQJVHIIHNWH DXI� GLH LQ $EVFKQLWW ��� EHVFKULHEHQ ZHUGHQ�

:DV GLH /LQHDULWlW GHU .HQQOLQLH EHWULIIW� EHZLUNW GHU G\QDPLVFK %HWULHE GHU /DVHUGLRGH VFKRQ HLQH

9HUEHVVHUXQJ� 'LH 3XOVGDXHU GHV 6KDSHUVLJQDOV ����QV� LVW DEHU ]X ODQJ XQG HUZlUPW GHVKDOE GHQ /DVHU

QRFK ]X VWDUN�
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,Q $QDORJLH ]XU G\QDPLVFKHQ .HQQOLQLH GHU /('�hEHUWUDJXQJ NDQQ PDQ PLW HLQHU

$XVJOHLFKVJHUDGHQ $EZHLFKXQJHQ YRQ HLQHU LGHDOHQ /LQHDULWlW EHUHFKQHQ XQG VLH SUR]HQWXDO ]XU

MHZHLOLJHQ 3XOVK|KH DXIWUDJHQ� $EELOGXQJ ���� ]HLJW GLHVH $EZHLFKXQJHQ�

$EELOGXQJ ����� $EZHLFKXQJ YRQ GHU LGHDOHQ /LQHDULWlW�

'LH JHVWULFKHOW JH]HLFKQHWH .XUYH HQWVSULFKW HLQHU $EZHLFKXQJ YRQ �/6% �����9� EHL HLQHU

$XIO|VXQJ YRQ �%LW ����9������ +lOW PDQ DQ HLQHU P|JOLFKVW OLQHDUHQ hEHUWUDJXQJ IHVW� GDQQ ZHLVW

OHGLJOLFK GHU %HUHLFK YRQ ���9 ELV ]XU (LQPRGHQJUHQ]H EHL ���9 HLQH JXWH /LQHDULWlW DXI�

����� )HKOHUEHWUDFKWXQJ

'LH LQ $EELOGXQJ ���� GDUJHVWHOOWHQ 0H�SXQNWH VLQG GLH 0LWWHOZHUWH� GLH VLFK DXV MHZHLOV ]HKQ

0HVVXQJHQ EHL HLQHU IHVWHQ (LQJDQJVVSDQQXQJ HUJHEHQ� $XV GHU 6WUHXXQJ GHU 0H�ZHUWH XP GHQ

0LWWHOZHUW ZLUG GHU )HKOHU DXI GHQ 0LWWHOZHUW� ZLH LQ $EVFKQLWW ����� JH]HLJW� EHUHFKQHW� %HL GHU

'LIIHUHQ]ELOGXQJ ]ZLVFKHQ GHQ 0LWWHOZHUWHQ XQG GHU $XVJOHLFKVJHUDGHQ� ZLH DXFK EHL GHU 8PUHFKQXQJ

LQ GLH 3UR]HQWGDUVWHOOXQJ� ZLUG GLH )HKOHUIRUWSIODQ]XQJ DQJHZHQGHW�

-H K|KHU GLH $Q]DKO GHU 0H�ZHUWH ZLUG� XP VR JHQDXHU HUUHLFKW GHU 0LWWHOZHUW GHQ ZDKUHQ

.HQQOLQLHQZHUW� $XV GLHVHP *UXQG EHLQKDOWHQ GLH )HKOHUEDONHQ LQ $EELOGXQJ ���� QLFKW GDV 5DXVFKHQ�

6LH ZHUGHQ XP VR NOHLQHU� MH |IWHU JHPHVVHQ ZLUG�

��� 5DXVFKHQ DOV %HJUHQ]XQJ GHV '\QDPLVFKHQ %HUHLFKV

,Q $EELOGXQJ ���� ZXUGH GDV 5DXVFKHQ GHU 9&6(/�'LRGH GLUHNW� RKQH 6HQGHUHOHNWURQLN� LQ

$EKlQJLJNHLW YRP 'LRGHQVWURP JHPHVVHQ� )�U GLH %HUHFKQXQJ GHV '\QDPLVFKHQ %HUHLFKV PX� DEHU

GDV 5DXVFKHQ GHU JHVDPWHQ hEHUWUDJXQJVVWUHFNH EHVWLPPW ZHUGHQ� 'D]X ZLUG GLH $PSOLWXGHQYHUWHLOXQJ

GHU 5DXVFKVSDQQXQJ LP $UEHLWVSXQNW EHVWLPPW XQG DXV LKU GHU UPV�:HUW GHU 5DXVFKVSDQQXQJ

EHUHFKQHW� (QWIHUQW PDQ VLFK YRP $UEHLWVSXQNW� QLPPW GDV 5DXVFKHQ QRFK HWZDV DE� GD GHU

$UEHLWVSXQNW DP 5DQGH GHV 5DXVFKPD[LPXPV LQ GHU 1lKH GHV 6FKZHOOHQVWURPV OLHJW� 7URW]GHP VROO

KLHU DP $UEHLWVSXQNW JHPHVVHQ ZHUGHQ� GD JHUDGH NOHLQH 3XOVH QRFK LP 5DXVFKHQ ]X HUNHQQHQ VHLQ

P�VVHQ�



��

����� 0HVVXQJ GHV (IIHNWLYZHUWHV GHU 5DXVFKVSDQQXQJ

$EELOGXQJ ���� ]HLJW GLH JHPHVVHQH $PSOLWXGHQYHUWHLOXQJ GHU 5DXVFKVSDQQXQJ DP (PSIlQJHU� $XV

GHP GXUFKJHI�KUWHQ *DX�ILW HUKlOW PDQ HLQHQ UPV�:HUW YRQ �����P9 r�����P9�

$EELOGXQJ ����� 9HUWHLOXQJ GHU 5DXVFKDPSOLWXGH GHV 9&6(/�(PSIlQJHUV �JHPHVVHQ RKQH 6HQGHU��

'HU UPV�:HUW GHU 5DXVFKVSDQQXQJ HUJLEW VLFK DXV GHP *DXVILW�



��

)�U GHQ (PSIlQJHU XQG I�U GLH JHVDPWH hEHUWUDJXQJVVWUHFNH� GHUHQ $PSOLWXGHQYHUWHLOXQJ

$EELOGXQJ ���� ]HLJW� HUJLEW VLFK �����P9 r�����P9� $XV *OHLFKXQJ ��� HUUHFKQHW VLFK GHU $QWHLO GHV

6HQGHUV� (U EHWUlJW �����P9 r�����P9�

$EELOGXQJ ����� 9HUWHLOXQJ GHU 5DXVFKDPSOLWXGH GHU JHVDPWHQ 9&6(/�hEHUWUDJXQJVVWUHFNH �GHU /DVHU

VHQGHW NRQVWDQWHV '&�/LFKW LP $UEHLWVSXQNW�� 'HU UPV�:HUW GHU 5DXVFKVSDQQXQJ HUJLEW VLFK DXV GHP

*DX�ILW�

0LW GHQ 5DXVFKVSDQQXQJHQ XQG GHU PD[LPDOHQ $XVJDQJVVSDQQXQJ YRQ ���9 NDQQ GHU '\QDPLVFKH

%HUHLFK GHU 9&6(/�hEHUWUDJXQJ EHUHFKQHW ZHUGHQ�

'HU '\QDPLVFKH %HUHLFK I�U HLQH �V�*UHQ]H LVW�

'%
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P9
�

� �

� ���
���σ = ≈ > =
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�
� � �����%LW

XQG I�U HLQH �V�*UHQ]H�

'%
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P9
�

� �

� � ���
���σ = ≈ =

�
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�! � �����%LW �

0LW HLQHP 9HUWUDXHQVEHUHLFK YRQ �V OLHJW GHU '\QDPLVFKH %HUHLFK GHU 9&6(/�hEHUWUDJXQJ QRFK

REHUKDOE GHU JHIRUGHUWHQ �%LW DEHU PLW �V IlOOW HU GDUXQWHU� 6WUDKOHQVFKlGHQ� GLH ]X HLQHU $EQDKPH GHU

/LFKWLQWHQVLWlW I�KUHQ XQG GHQ '\QDPLVFKHQ %HUHLFK YHUNOHLQHUQ� N|QQHQ YRQ GHU hEHUWUDJXQJVVWUHFNH

QLFKW PHKU DXVJHJOLFKHQ ZHUGHQ�



��

����� 5DXVFKVSHNWUXP

$EELOGXQJ ���� ]HLJW GLH PLW HLQHP +3�6SHNWUXPVDQDO\VDWRU JHPHVVHQH VSHNWUDOH /HLVWXQJVGLFKH

GHU JHVDPWHQ 9&6(/�hEHUWUDJXQJVVWUHFNH� 'HU 9&6(/ ZLUG GDEHL YRP 6HQGHU LP $UEHLWVSXQNW

EHWULHEHQ� 'HU 6SHNWUXPVDQDO\VDWRU LVW LQ GHU /DJH� GLH /HLVWXQJ ]X PHVVHQ� GLH GXUFK GLH

5DXVFKVSDQQXQJ LQ VHLQHP ��: ,QQHQZLGHUVWDQG HU]HXJW ZLUG� 8P GDUDXV GLH VSHNWUDOH /HLVWXQJVGLFKWH

]X HUKDOWHQ� I�KUW GHU $QDO\VDWRU HLQ ��N+]�)LOWHU LQ 6FKULWWHQ YRQ ��N+]� EHJLQQHQG EHL �+] ELV

HLQVFKOLH�OLFK ���0+] �EHU GDV 6SHNWUXP� -HGHU LP ��N+]�)HQVWHU HUKDOWHQH 0H�ZHUW ZLUG LQ G%P

XPJHUHFKQHW XQG DQ GHU HQWVSUHFKHQGHQ )UHTXHQ]VWHOOH HLQJHWUDJHQ� 'DPLW HUKlOW PDQ $EELOGXQJ �����

LQ GHU GLH YHUWLNDOH $XIO|VXQJ �G%�GLY XQG GLH KRUL]RQWDOH )UHTXHQ]DXIO|VXQJ ��0+]�GLY EHWUlJW�

$EELOGXQJ ����� 5DXVFKVSHNWUXP GHU JHVDPWHQ hEHUWUDJXQJVVWUHFNH� JHPHVVHQ DP $XVJDQJ GHV

3KRWRHPSIlQJHUV�

(LQ GLUHNWHU 9HUJOHLFK PLW GHP /('�5DXVFKVSHNWUXP LQ $EELOGXQJ ���� ]HLJW� GD� GDV 6SHNWUXP

GHU 9&6(/�hEHUWUDJXQJ PHKU KRFKIUHTXHQWH 5DXVFKDQWHLOH EHVLW]W� 'DV 6SHNWUXP IlOOW YHUJOHLFKVZHLVH

ODQJVDP DE� %HL ���0+] KDW HV HUVW XP ��G%� GDV /('�6SHNWUXP DEHU VFKRQ XP ��G% DEJHQRPPHQ�

(LQJHVWUHXWH 5DGLRVHQGHU VLQG GHVKDOE QXU QRFK VFKZHU ]X HUNHQQHQ�

,P )UHTXHQ]EHUHLFK ELV ]X �0+] ]HLJW VLFK HLQ UHVRQDQ]lKQOLFKHU (IIHNW� EHL GHP GDV 5DXVFKHQ

]XHUVW JHULQJ LVW XQG EHL � ELV �0+] VWDUN DQVWHLJW� 6FKDOWHW PDQ GHQ 6HQGHU DXV� GDQQ YHUVFKZLQGHW

GLHVH (UVFKHLQXQJ YROOVWlQGLJ� /LFKWUHIOH[LRQHQ LP :HOOHQOHLWHU VFKHLGHQ DOV 8UVDFKH DXV� GD EHL HLQHP

%UHFKXQJVLQGH[ YRQ ���� XQG HLQHU )DVHUOlQJH YRQ ��P HLQH 5HIOH[LRQ PLW GHU )UHTXHQ] YRQ FD� �0+]

DXIWUHWHQ P��WHQ� 'LH 8UVDFKH I�U GDV VWDUNH 5DXVFKHQ LQ GLHVHP %HUHLFK LVW LP /DVHU VHOEVW EHJU�QGHW�

��� %DQGEUHLWH GHU 9&6(/�hEHUWUDJXQJ

'DV 5DXVFKVSHNWUXP DXV $EELOGXQJ ���� EHLQKDOWHW YLHOH 5DXVFKDQWHLOH EHL KRKHQ )UHTXHQ]HQ� 0DQ

N|QQWH GHVKDOE YHUPXWHQ� GD� GLH %DQGEUHLWH GHU 9&6(/�hEHUWUDJXQJ ZHVHQWOLFK JU|�HU DOV GLH

%DQGEUHLWH GHU /('�hEHUWUDJXQJ LVW� GLH EHL ��0+] OLHJW� 'LHVH 9HUPXWXQJ ZLUG DXFK GXUFK GLH

YHUJOHLFKVZHLVH KRKHQ $Q� XQG $EIDOOV]HLWHQ �ULVH DQG IDOO WLPH� GHU /DVHUGLRGH JHVW�W]W� /DXW

'DWHQEODWW GHV +HUVWHOOHUV OLHJHQ VLH EHL ���QV I�U GHQ 9&6(/ XQG �� PDO K|KHU ����QV� I�U GLH /('�

'LHVH :HUWH HQWVSUHFKHQ )UHTXHQ]HQ YRQ ��*+] XQG ���0+]�
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:LH JUR� GLH WDWVlFKOLFKH %DQGEUHLWH GHU hEHUWUDJXQJ LVW� ]HLJW $EELOGXQJ ����� 'LH %DQGEUHLWH

ZXUGH PLW HLQHP +3�6SHNWUXPVDQDO\VDWRU JHPHVVHQ� GHU HLQHQ JOHLWHQGHQ 6LQXV YRQ ���N+] ELV

���0+] GXUFKOlXIW XQG GLH 'lPSIXQJ GHV �EHUWUDJHQHQ 6LQXVVLJQDOV ]XP (LQJDQJVVLJQDO LQ G%

DXIWUlJW� 'HU $EVWDQG GHU YHUWLNDOHQ /LQLHQ EHWUlJW �G% XQG LQ GHU +RUL]RQWDOHQ ��0+]�GLY� 0DQ

HUKlOW GDPLW HLQH %DQGEUHLWH YRQ ���� 0+] LQQHUKDOE �G% I�U GLH JHVDPWH hEHUWUDJXQJVVWUHFNH�

$EELOGXQJ ����� %DQGEUHLWHQVSHNWUXP GHU hEHUWUDJXQJVVWUHFNH�

'LH JHULQJH %DQGEUHLWH ZLUG QLFKW GXUFK GLH (OHNWURQLN YHUXUVDFKW� GD GHU 2SHUDWLRQVYHUVWlUNHU LP

6HQGHU� EHL HLQHU 9HUVWlUNXQJ YRQ $9 ���� QRFK HLQH %DQGEUHLWH YRQ �*+] EHVLW]W� $XFK GHU

(PSIlQJHU� GHU QXU PLW HLQHU 9HUVWlUNHUVWXIH DXVNRPPW� EHVLW]W HLQH K|KHUH %DQGEUHLWH DOV GLH

/('�(OHNWURQLN� :lUH GLH (OHNWURQLN GHU 9HUXUVDFKHU I�U GLH JHULQJH %DQGEUHLWH� VR ZlUH GLHV VFKRQ LP

5DXVFKVSHNWUXP ]X HUNHQQHQ� 'LH (OHNWURQLN Z�UGH ZLH HLQ )LOWHU ZLUNHQ� GHU KRKH 5DXVFKDQWHLOH

XQWHUGU�FNW�

0LW 5HFKWHFNVLJQDOHQ HLQHV 3KLOLSV 3XOVHU �30 ����� DOV hEHUWUDJXQJVLPSXOV NDQQ GLHVHU (IIHNW

ZHLWHU XQWHUVXFKW ZHUGHQ� /HJW PDQ HLQHQ 5HFKWHFNLPSXOV DXI GHQ (LQJDQJ� GDQQ EHREDFKWHW PDQ PLW

HLQHP 2V]LOORVNRS DP (QGH GHU hEHUWUDJXQJ HLQ %LOG� ZLH HV $EELOGXQJ ���� ]HLJW�

$EELOGXQJ ����� 2V]LOORVNRSELOG HLQHV 5HFKWHFNVLJQDOV QDFK GHU hEHUWUDJXQJ DP $XVJDQJ GHV

(PSIlQJHUV� 'LH YHUWLNDOH $XIO|VXQJ EHWUlJW ��P9�GLY XQG GLH KRUL]RQWDOH $XIO|VXQJ ���QV�GLY�

'HU (PSIlQJHUDXVJDQJ IROJW GHP 5HFKWHFNVLJQDO� GDV HLQH %UHLWH YRQ ���QV EHVLW]W� ]XHUVW VHKU

VFKQHOO� DEHU EHLP =XU�FNNHKUHQ DXI GLH 1XOOLQLH WULWW� EHL HWZD Ø GHU 3XOVK|KH� SO|W]OLFK HLQH

9HUODQJVDPXQJ DXI� 9RQ KLHU DXV EHQ|WLJW GDV 6LJQDO HLQH =HLWNRQVWDQWH YRQ FD� �PV� ELV HV ]XU 1XOOLQLH



��

]XU�FNJHNHKUW LVW� (V OLHJW GLH 9HUPXWXQJ QDKH� GD� GLH 6HQGHUHOHNWURQLN GHQ 6WURP GXUFK GLH

/DVHUGLRGH QLFKW H[DNW VWHXHUW� $EELOGXQJ ���� ]HLJW DEHU� GD� GHU /DVHUGLRGHQVWURP VHKU JHQDX GHP

(LQJDQJVVLJQDO IROJW�

$EELOGXQJ ����� 2V]LOORVNRSELOG PLW �9�GLY LQ GHU 9HUWLNDOHQ XQG ��QV�GLY LQ GHU +RUL]RQWDOHQ� .DQDO �

]HLJW HLQHQ (LQJDQJVSXOV XQG .DQDO � GHQ 6SDQQXQJVDEIDOO �EHU GHP 6WURPVHQVLHUZLGHUVWDQG �5�� GHU

6HQGHUHOHNWURQLN� 'DV (LQJDQJVVLJQDO EHVLW]W HLQH $QVWLHJV]HLW YRQ ���QV XQG HLQH $EIDOOV]HLW YRQ

���QV�

'HU /DVHUGLRGHQVWURP ]HLJW GHPQDFK NHLQHQ ODQJVDPHQ 5�FNJDQJ ]XU 1XOOLQLH� (ULQQHUW PDQ VLFK DQ

GLH VWDWLVFKH hEHUWUDJXQJVNHQQOLQLH LQ $EELOGXQJ ����� GLH GHQ GHU 1XOOLQLH HQWVSUHFKHQGHQ

$UEHLWVSXQNW ]HLJW� GDQQ EHGHXWHW GLHV� GD� VLFK GHU $UEHLWVSXQNW GLH .HQQOLQLH VFKQHOO KLQDXI XQG

HEHQVR VFKQHOO ZLHGHU KHUXQWHUEHZHJW� 'HU EHREDFKWHWH (IIHNW Ol�W VLFK DQKDQG GLHVHU .HQQOLQLH

IROJHQGHUPD�HQ EHVFKUHLEHQ� 'HU /DVHUVWURP NHKUW ]ZDU VFKQHOO ]XP $UEHLWVSXQNW� GHU GHU 1XOOLQLH

HQWVSULFKW� ]XU�FN� 'HU /DVHU EHVLW]W GDQQ DEHU HLQHQ K|KHUHQ :LUNXQJVJUDG DOV YRU GHU $XVOHQNXQJ�

(UVW QDFK FD� �PV KDW HU GHQ :LUNXQJVJUDG ZLHGHU HUUHLFKW� GHQ HU YRU GHU $XVVWHXHUXQJ EHVD��

0LW HLQHP YHUJU|�HUWHQ :LUNXQJVJUDG Ol�W VLFK DXFK HUNOlUHQ� GD� 3XOVIROJHQ� GLH HLQH NOHLQHUH

:LHGHUKROXQJVUDWH DOV �PV EHVLW]HQ� NHLQHQ 3LOH�8S ]HLJHQ� %HL HLQHP 3LOH�8S ZLUG GLH +|KH GHV

QDFKIROJHQGHQ 3XOV YHUJU|�HUW� ZHQQ HU VLFK LP DEIDOOHQGHQ 7HLO VHLQHV 9RUJlQJHUV EHILQGHW� $EELOGXQJ

���� YHUDQVFKDXOLFKW� ZDV EHL GHU (UK|KXQJ GHU 3XOVZLHGHUKROXQJVUDWH EHREDFKWHW ZLUG�

$EELOGXQJ ����� 2V]LOORVNRSELOG ]HLJW NHLQHQ 3LOH�8S EHL (UK|KXQJ GHU 3XOVUDWH�
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'HU ODQJVDPH $EIDOO ZLUG DOVR QLFKW GXUFK HLQH $QVDPPOXQJ YRQ /DGXQJ YHUXUVDFKW� GLH lKQOLFK

ZLH EHL HLQHP .RQGHQVDWRU QXU ODQJVDP DEIOLH�W�

1DFK GLHVHQ hEHUOHJXQJHQ PX� PDQ VLFK GLH )UDJH VWHOOHQ� ZLH GLH YRP +HUVWHOOHU DQJHJHEHQH

$QVWLHJV� XQG $EIDOOV]HLW YRQ ���QV �EHUKDXSW HUUHLFKW ZLUG� :HLWHUH 8QWHUVXFKXQJHQ KDEHQ JH]HLJW�

GD� GLHV QXU P|JOLFK LVW� ZHQQ GHU $UEHLWVSXQNW XQWHUKDOE GHV 6FKZHOOHQVWURPV OLHJW� 'DPLW IlOOW GHU

/DVHUVWURP EHLP =XU�FNNHKUHQ XQWHU GHQ 6FKZHOOHQVWURP XQG GHU /DVHU JHKW GDGXUFK DXV� 'LH

DQJHJHEHQHQ $QVWLHJV� XQG $EIDOOV]HLWHQ VLQG DOVR QXU LP 3XOVEHWULHE P|JOLFK� %HL HLQHU DQDORJHQ

0RGXODWLRQ EOHLEW PDQ YRQ GLHVHQ =HLWHQ ZHLW HQWIHUQW� %HL HLQHU GLJLWDOHQ 'DWHQ�EHUWUDJXQJ HUUHLFKW

PDQ PLW GLHVHP 9&6(/�7\S HLQH KRKH 'DWHQ�EHUWUDJXQJVUDWH� EHL HLQHU DQDORJHQ 0RGXODWLRQ LVW GLH

%DQGEUHLWH GDJHJHQ HKHU JHULQJ�

��� 'LUHNWH )DVHUHLQNRSSOXQJ

2EHUIOlFKHQHPLWWLHUHQGH /DVHUGLRGHQ EHVLW]HQ HLQHQ NUHLVUXQGHQ /LFKWVWUDKO PLW JHULQJHU

6WUDKOGLYHUJHQ]� ZDV VLFK EHL HLQHU GLUHNWHQ )DVHUHLQNRSSOXQJ DOV YRUWHLOKDIW HUZHLVW� 'LHVH

6WUDKOHLJHQVFKDIWHQ ZHUGHQ PLW HLQHU VHLWOLFKH %HJUHQ]XQJ GHU DNWLYHQ =RQH GXUFK 0HVD�bW]XQJHQ
��

RGHU GXUFK ,RQHQLPSODQWDWLRQHQ HUUHLFKW� 'LH DNWLYH =RQH ZLUG GDGXUFK YRQ GHQ XPJHEHQHQ %HUHLFKHQ

HOHNWULVFK LVROLHUW XQG PDQ HUKlOW HLQH %UHFK]DKODEVHQNXQJ� 'LHVH %HJUHQ]XQJHQ N|QQHQ RKQH 3UREOHPH

NUHLVUXQG PLW W\SLVFKHQ 'XUFKPHVVHUQ ]ZLVFKHQ � XQG �PP HU]HXJW ZHUGHQ >5HI���@�

:HQQ HV P|JOLFK LVW� GDV /LFKW HLQHU /DVHUGLRGH GLUHNW LQ HLQH )DVHU HLQ]XNRSSHOQ� NDQQ PLW HLQHP

$UUD\ DXV � /DVHUGLRGHQ� GDV PLW JHHLJQHWHQ 6WHFNHUQ YHUVHKHQ LVW� 3ODW] DXI GHP 'HWHNWRU JHVSDUW

ZHUGHQ� 'LH ,QVWDOODWLRQ YLHOHU hEHUWUDJXQJVNDQlOH ZLUG GXUFK HLQH JHULQJHUH $Q]DKO DQ 6WHFNHUQ

KDQGOLFKHU� 'DPLW HLQ �WHU $UUD\ EHL HLQHU DQDORJHQ hEHUWUDJXQJ HLQJHVHW]W ZHUGHQ NDQQ� PX� GLH

��IDFK�6WHFNHUOHLVWH HLQH H[DNWH� PHFKDQLVFK VWDELOH )DVHUSRVLWLRQLHUXQJ JHZlKUOHLVWHQ N|QQHQ� :LH LQ

$EVFKQLWW ����� JH]HLJW ZXUGH� NRPPW HV VFKRQ EHL HLQHP PLW 67�6WHFNHUQ NRQIHNWLRQLHUWHQ

hEHUWUDJXQJVNDQDO GXUFK PHFKDQLVFKH %HZHJXQJ ]X ,QWHQVLWlWVYHUOXVWHQ DP .RQWDNW�

,P IROJHQGHQ ZLUG XQWHUVXFKW� ZHOFKH )DVHUSRVLWLRQ I�U HLQH GLUHNWH (LQNRSSOXQJ DP JHHLJQHWVWHQ LVW�

'D]X ZHUGHQ GHU 'LYHUJHQ]ZLQNHO GHV /DVHUVWUDKOV� GLH ,QWHQVLWlW LQ $EKlQJLJNHLW YRP )DVHUDEVWDQG

XQG GLH (LQNRSSOXQJ LQ HLQH 1DFKEDUIDVHU XQWHUVXFKW� %HL GHQ GXUFKJHI�KUWHQ 0HVVXQJHQ ZXUGH HLQ

NRQVWDQWHU /DVHUVWURP PLW GHU LQ $EVFKQLWW ������� DQJHJHEHQHQ '&�6FKDOWXQJ HLQJHVWHOOW� XQG GDV

/LFKW� GDV YRQ HLQHU ��P ODQJHQ +&6�)DVHU HLQJHIDQJHQ ZXUGH� YRQ HLQHU 6LHPHQV 3KRWRGLRGH �6'5

�����=� UHJLVWULHUW�

��
bW]YHUIDKUHQ LQ 5LFKWXQJ SDUDOOHO ]X GHQ 6FKLFKWREHUIOlFKHQ
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����� 0HVVXQJ GHV /DVHU�'LYHUJHQ]ZLQNHOV

'LH 6NL]]H LQ $EELOGXQJ ���� ]HLJW GLH 0H�DQRUGQXQJ� PLW GHU GLH GLUHNWH )DVHUHLQNRSSOXQJ

XQWHUVXFKW ZXUGH� 'HU $EVWDQG GHU JHERQGHWHQ 9&6(/V EHWUlJW ���PP XQG GHU ���PP

.HUQGXUFKPHVVHU GHU +&6�)DVHU LVW GD]X PD�VWlEOLFK HLQJH]HLFKQHW�

$EELOGXQJ ����� 'LUHNWH 3RVLWLRQLHUXQJ HLQHU ���PP +&6�*ODVIDVHU�

'DV 6WUDKOSURILO GHV 9&6(/ NDQQ DXIJHQRPPHQ ZHUGHQ� LQGHP PDQ GLH )DVHU LQ HLQHP $EVWDQG

YRQ �PP XQG HLQHU 6FKULWWZHLWH YRQ ��PP LQ [�5LFKWXQJ �EHU GHQ /DVHU EHZHJW XQG GDV YRQ LKU

HLQJHIDQJHQH /LFKW SUR]HQWXDO ]XP 0D[LPDOZHUW DXIWUlJW� 'LH )DVHU ZXUGH ]X GLHVHP =ZHFN LQ HLQHU

:DIHU�3UREH�6WDWLRQ DXIJHQRPPHQ� XQG GLH *ODVDEGHFNXQJ GHU 'LRGH ZXUGH HQWIHUQW� %HL GLHVHU

0HVVXQJ LVW ]X EHDFKWHQ� GD� GHU JUR�H .HUQGXUFKPHVVHU GHU )DVHU LQWHJULHUHQG ZLUNW� XQG GDPLW MHGHU

0H�ZHUW HLQHP JOHLWHQGHQ 0LWWHOZHUW HQWVSULFKW� $EELOGXQJ ���� ]HLJW GDV 3URILO GHV /DVHUVWUDKOV DXV

GHP GHU 'LYHUJHQ]ZLQNHO EHVWLPPW ZHUGHQ NDQQ�



��

$EELOGXQJ ����� 3UR]HQWXDOH /LFKWHLQNRSSOXQJ LQ KRUL]RQWDOHU [�5LFKWXQJ�

%HL GLHVHQ 0HVVXQJHQ ZXUGH GHU HU]HXJWH 3KRWRVWURP PLW HLQHP $PSHUHPHWHU �)OXNH ����$�

JHPHVVHQ XQG GHVVHQ 0H�JHQDXLJNHLW DOV *UXQGODJH I�U GLH )HKOHUEDONHQ KHUDQJH]RJHQ� 'HILQLHUW PDQ

GHQ 'LYHUJHQ]ZLQNHO DOV %HUHLFK� LQ GHP ��� GHU 4XHUVFKQLWWIOlFKH OLHJW� GDQQ EHVLW]W GHU /LFKWNHJHO

LP $EVWDQG YRQ �PP HLQHQ 'XUFKPHVVHU YRQ ���PP� $XV GLHVHU 'HILQLWLRQ HUUHFKQHW VLFK HLQ :LQNHO

YRQ ����q� 'DPLW LVW GHU 'LYHUJHQ]ZLQNHO JHULQJ� LP 9HUJOHLFK ]X W\SLVFKHQ :HUWHQ HLQHV HOOLSWLVFKHQ

/DVHUVWUDKOV YRQ .DQWHQHPLWWHUQ� GHU HQWODQJ GHU +DXSWDFKVHQ ��q XQG ��q EHWUlJW�

(LQH +&6�*ODVIDVHU� GLH 6WDQGDUGZHUWH YRQ ���� I�U GLH 1XPHULVFKHQ $SHUWXU EHVLW]W� NDQQ /LFKW

ELV ]X HLQHP *UHQ]ZLQNHO YRQ ����q DXIQHKPHQ� 'LHV EHGHXWHW� GD� HLQ /LFKWNHJHO PLW HLQHP :LQNHO

YRQ ����q QRFK YROOVWlQGLJ DXIJHQRPPHQ ZLUG� 'LHVH +&6�)DVHU NDQQ GDV /DVHUOLFKW HLQHU

9&6(/�'LRGH� LP *HJHQVDW] ]X GHP /LFKW HLQHV .DQWHQHPLWWHUV� YROOVWlQGLJ DXIQHKPHQ�

����� /LFKWHLQNRSSOXQJ LQ $EKlQJLJNHLW YRP )DVHUDEVWDQG

,P IROJHQGHQ ZHUGHQ 0HVVXQJHQ YRUJHVWHOOW� GLH ]HLJHQ� ZLHYLHO /LFKW LQ HLQH ���PP +&6�)DVHU

HLQJHNRSSHOW ZLUG� ZHQQ VLFK GHU $EVWDQG ]XP /DVHU YHUJU|�HUW� 'LHVH 0HVVXQJHQ ZHUGHQ DQVFKOLH�HQG

PLW GHP WKHRUHWLVFK ]X HUZDUWHQGHQ 9HUODXI YHUJOLFKHQ�



��

$EELOGXQJ ���� ]HLJW 0HVVXQJHQ GHV 3KRWRVWURPV LQ $EKlQJLJNHLW YRP $EVWDQG ]ZLVFKHQ )DVHU XQG

/DVHUNDYLWlW I�U GUHL YHUVFKLHGHQH /DVHUVWU|PH� $E HLQHU +|KH YRQ ���PP HUJHEHQ VLFK GLH

)HKOHUEDONHQ DXV GHU *HQDXLJNHLW GHV $PSHUHPHWHUV� 'DUXQWHU WUHWHQ ]XVlW]OLFKH 6FKZDQNXQJHQ GHV

3KRWRVWURPV DXI� GLH (LQIOX� DXI GLH *U|�H GHU )HKOHUEDONHQ QHKPHQ� 'LHVHU (IIHNW ZLUG GXUFK

/LFKWUHIOH[LRQHQ DXV GHU )DVHU LQ GLH .DYLWlW YHUXUVDFKW XQG ZLUG DXVI�KUOLFK LQ $EVFKQLWW �����

EHVFKULHEHQ�

$EELOGXQJ ����� /LFKWHLQNRSSOXQJ OlQJV GHU )DVHUDFKVH�

8QWHUKDOE YRQ ���PP LVW GHU 3KRWRVWURP� ELV DXI GLH EHREDFKWHWHQ 6FKZDQNXQJHQ� NRQVWDQW XQG IlOOW

REHUKDOE VFKQHOO DE� 'DEHL LVW DXIIlOOLJ� GD� HLQ 8QWHUVFKLHG LQ GHQ 0H�NXUYHQ� GLH PLW HLQHP

/DVHUVWURP YRQ ����P$ XQG �����P$ JHPHVVHQ ZXUGHQ� QXU LP %HUHLFK XQWHUKDOE YRQ �PP EHVWHKW�

,P REHUHQ %HUHLFK LVW NHLQ 8QWHUVFKLHG PHKU YRUKDQGHQ� 'LHV LVW HLQ +LQZHLV DXI GDV XQWHUVFKLHGOLFKH

$EVWUDKOYHUKDOWHQ GHU /DVHUPRGHQ� 0LW ����P$ OLHJW PDQ LP (LQPRGHQEHUHLFK XQG PLW �����P$ LP

=ZHLPRGHQEHUHLFK� 'D PDQ XP VR JHQDXHU DXI GLH 0LWWH GHV /LFKWNHJHOV VFKDXW� MH K|KHU PDQ �EHU GHU

.DYLWlW PL�W� EHGHXWHW GLHV� GD� GLH ]ZHLWH 0RGH HUVW EHL $EVWlQGHQ XQWHUKDOE YRQ �PP LQ GLH )DVHU

HLQJHNRSSHOW ZLUG� 'DU�EHU VFKDXW PDQ QXU DXI GLH +DXSWPRGH LQ GHU .HJHOPLWWH�

0LW GHP 'LYHUJHQ]ZLQNHO GHV /DVHUVWUDKOV NDQQ GHU $EVWDQG �K�� GHU )DVHU �EHU GHP /DVHU

EHUHFKQHW ZHUGHQ� EHL GHP GHU .HJHOGXUFKPHVVHU JHUDGH GHP .HUQGXUFKPHVVHU GHU )DVHU HQWVSULFKW�

%LV ]X GLHVHU +|KH EOHLEW GLH HLQJHNRSSHOWH /LFKWPHQJH NRQVWDQW� 1LPPW GHU $EVWDQG ZHLWHU ]X� GDQQ

YHUULQJHUW VLFK GLH /LFKWPHQJH� GD GLH )DVHU HLQHQ LPPHU NOHLQHU ZHUGHQGHQ 7HLO GHV .HJHOV HUID�W�

8QWHU GHU $QQDKPH� GD� GLH SUR 5DXPZLQNHO DEJHVWUDKOWH (QHUJLH
G(

GΩ
= NRQVWDQW LVW� GLH 1XPHULVFKH

$SHUWXU QLFKW �EHU GHQ )DVHUGXUFKPHVVHU YDULLHUW XQG GLH 2EHUIOlFKH GHU )DVHU LGHDO SROLHUW LVW� NDQQ

GHU ]X HUZDUWHQGH 9HUODXI EHUHFKQHW ZHUGHQ� $EELOGXQJ ���� ]HLJW GLH EHL GHU %HUHFKQXQJ YHUZHQGHWHQ

%H]HLFKQXQJHQ�



��

$EELOGXQJ ����� %HQHQQXQJ GHU 9DULDEOHQ� ZLH VLH I�U GLH %HUHFKQXQJ GHU /LFKWHLQNRSSOXQJ OlQJV GHU

)DVHUDFKVH EHQXW]W ZHUGHQ� T* LVW GHU :LQNHO XQWHU GHP /LFKW LQ GLH )DVHU HLQIlOOW� 6RODQJH K�K� LVW�

EHWUlJW T* GLH +lOIWH GHV 'LYHUJHQ]ZLQNHOV�

$XV ( )WDQ Θ
*

U

K
=

�

HUKlOW PDQ HLQHQ :HUW ���PP I�U K�� %LV ]X GLHVHU +|KH EOHLEW GHU 5DXPZLQNHO

NRQVWDQW XQG LVW QXU GXUFK GHQ 'LYHUJHQ]ZLQNHO EHVWLPPW� 'LH /LFKWHQHUJLH� GLH YRQ GHU )DVHU

DXIJHQRPPHQ ZLUG� HUKlOW PDQ DXV GHP YRQ LKU �EHUGHFNWHQ 5DXPZLQNHO Ω� �K
$

5
= � � 'DEHL JLEW

$ 5 V= ⋅ ⋅�π GLH 2EHUIOlFKH HLQHU .XJHONDSSH DQ� 0LW GHQ LQ $EELOGXQJ ���� DQJHJHEHQHQ

=XVDPPHQKlQJHQ HUKlOW PDQ I�U GHQ �EHUGHFNWHQ 5DXPZLQNHO� LQ $EKlQJLJNHLW YRQ GHU +|KH� IROJHQGH
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'LHVH )XQNWLRQ LVW LQ $EELOGXQJ ���� LP 9HUJOHLFK ]X HLQHU 0HVVXQJ EHL HLQHP /DVHUVWURP YRQ

�����P$ DXIJHWUDJHQ�



��

$EELOGXQJ ����� 9HUJOHLFK ]ZLVFKHQ WKHRUHWLVFKHP 9HUODXI GHV �EHUGHFNWHQ 5DXPZLQNHOV XQG HLQHU

0HVVXQJ GHV 3KRWRGLRGHQVWURPV EHL �����P$� 'HU EHUHFKQHWH 5DXPZLQNHO XQG GHU JHPHVVHQH

3KRWRVWURP HQWVSUHFKHQ MHZHLOV� ELV DXI HLQHQ NRQVWDQWHQ )DNWRU� GHU DEJHVWUDKOWHQ /LFKWHQHUJLH�

'LHVHU 9HUJOHLFK ]HLJW� GD� LQ JU|�HUHQ $EVWDQGHQ PHKU /LFKW HLQJHNRSSHOW ZLUG� DOV PDQ DXV GHU

%HUHFKQXQJ HUZDUWHQ Z�UGH� 'LHVHU 8QWHUVFKLHG IROJW DXV GHU $QQDKPH� GD� GLH SUR 5DXPZLQNHO

DEJHVWUDKOWH /LFKWHQHUJLH NRQVWDQW LVW� $EELOGXQJ ���� ]HLJW DEHU JHUDGH� GD� GLHVH $QQDKPH HLQH VWDUNH

9HUHLQIDFKXQJ LVW� (LQH JXWH hEHUHLQVWLPPXQJ OLHIHUW GLH %HUHFKQXQJ I�U GHQ %HUHLFK� LQQHUKDOE GHVVHQ

GDV JHVDPWH /DVHUOLFKW YRQ GHU )DVHU DXIJHQRPPHQ ZLUG� 1DFK GLHVHQ hEHUOHJXQJHQ VROOWH HLQH ���PP

)DVHU HLQHQ $EVWDQG YRQ ���PP QLFKW �EHUVFKUHLWHQ�

����� hEHUVSUHFKHQ LQ EHQDFKEDUWH hEHUWUDJXQJVNDQlOH

%HL GHU %HVWLPPXQJ GHU RSWLPDOHQ )DVHUSRVLWLRQ LQWHUHVVLHUW GLH )UDJH� ZLHYLHO 6WUHXOLFKW HLQHU

EHQDFKEDUWHQ /DVHUGLRGH HLQJHIDQJHQ ZLUG� 'HU $EVWDQG GHU )DVHU YRP 6XEVWUDW GDUI K|FKVWHQV VR JUR�

ZHUGHQ� GD� GHU $QWHLO YRQ 6WUHXOLFKW QXU ����� EHWUlJW� 'DPLW OLHJW HU XQWHUKDOE �/6%� ZHQQ HLQ

'\QDPLVFKHU %HUHLFK YRQ �%LW ]XJUXQGH JHOHJW ZLUG� 'D GHU $EVWDQG GHU JHERQGHWHQ /DVHUGLRGHQ QXU

���PP EHWUlJW� NDQQ HLQ $UUD\ QXU PLW )DVHUQ� GLH HLQHQ 'XUFKPHVVHU YRQ ���PP EHVLW]HQ� DXIJHEDXW

ZHUGHQ� $EELOGXQJ ���� ]HLJW� GD� GHU 5DQG HLQHU ���PP )DVHU GHU 1DFKEDUGLRGH ELV DXI ��PP QDKH

NRPPW� $XV GLHVHP *UXQG ZXUGH GDV hEHUVSUHFKHQ PLW ]ZHL YHUVFKLHGHQHQ )DVHUSRVLWLRQHQ JHPHVVHQ�

,P HUVWHQ )DOO LVW GLH )DVHU GLUHNW �EHU GHU .DYLWlW ]HQWULHUW� LP ]ZHLWHQ )DOO ZXUGH VLH LQ [�5LFKWXQJ

VRZHLW YHUVFKREHQ� ELV GLH )DVHUNDQWH ]ZLVFKHQ EHLGHQ 'LRGHQ OLHJW� 'LH ]ZHLWH 0HVVXQJ HQWVSULFKW

VRPLW XQJHIlKU GHU 3RVLWLRQ� GLH HLQH ���PP )DVHU HLQQHKPHQ Z�UGH� $EELOGXQJ ���� ]HLJW 0HVVXQJHQ

EHLGHU )lOOH� 'LH )HKOHUEDONHQ HUJHEHQ VLFK DXV GHU 0H�JHQDXLJNHLW GHV $PSHUHPHWHUV� PLW GHP GHU

3KRWRGLRGHQVWURP JHPHVVHQ ZXUGH�



��

$EELOGXQJ ����� hEHUVSUHFKHQ I�U ]ZHL YHUVFKLHGHQH )DVHUSRVLWLRQHQ LQ $EKlQLJNHLW YRP )DVHUDEVWDQG�

'LH (LQNRSSOXQJ YRQ 6WUHXOLFKW QLPPW HUVW ODQJVDP ]X� VWHLJW GDQQ EHL ���PP VWHLO DQ XQG HUUHLFKW�

MH QDFK KRUL]RQWDOHP $EVWDQG� HLQ 0D[LPXP ]ZLVFKHQ ��� ELV ���PP� 9RQ KLHU DE IlOOW GDV 6WUHXOLFKW�

DXIJUXQG GHV LPPHU NOHLQHU ZHUGHQGHQ 5DXPZLQNHOV� ZLHGHU DE� ,Q GHU 3UR]HQWGDUVWHOOXQJ� GLH

$EELOGXQJ ���� ]HLJW� ZLUG GHU $QWHLO DQ 6WUHXOLFKW UHODWLY ]X GHU LQ $EVFKQLWW ����� JHPHVVHQHQ

/LFKWPHQJH EHUHFKQHW�

$EELOGXQJ ����� 5HODWLYH /LFKWHLQNRSSOXQJ I�U ]ZHL YHUVFKLHGHQH KRUL]RQWDOH )DVHUSRVLWLRQHQ LQ

$EKlQJLJNHLW YRQ GHU )DVHUK|KH�

,Q GLHVHU 'DUVWHOOXQJ VWHLJW GDV 6WUHXOLFKW ELV DXI FD� ��� DQ� 1XU EHL NOHLQHQ $EVWlQGHQ ZLUG GHU

$QWHLO DQ 6WUHXOLFKW JHULQJ� 'DPLW GHU %HUHLFK� LQ GHP GHU $QWHLO XQWHU GLH �/6%�*UHQ]H YRQ �����

IlOOW� EHVVHU ]X HUNHQQHQ LVW� ZLUG GHU SXQNWLHUWH %HUHLFK DXV $EELOGXQJ ���� LQ $EELOGXQJ ����

YHUJU|�HUW GDUJHVWHOOW�



��

$EELOGXQJ ����� 'DUVWHOOXQJ GHU �/6%�*UHQ]H I�U HLQHQ '\QDPLVFKHQ %HUHLFK YRQ �%LW�

)�U HLQH �/6%�%LW *UHQ]H GDUI GHU )DVHUDEVWDQG HLQHU ���PP )DVHU QXU ELV ]X ���PP EHWUDJHQ�

ZHQQ VLH� ZLH LP HUVWHQ )DOO� �EHU GHU .DYLWlW ]HQWULHUW ZXUGH XQG QXU ELV ]X ���PP� ZHQQ VLFK GLH

)DVHUNDQWH ]ZLVFKHQ GHQ 'LRGHQ EHILQGHW� (V LVW QDW�UOLFK P|JOLFK� GXUFK HLQH JHHLJQHWH )DVHUDXIQDKPH

GLH 9&6(/V XQWHUHLQDQGHU EDXOLFK ]X WUHQQHQ XQG GDGXUFK HLQ hEHUVSUHFKHQ LQ HLQHQ 1DFKEDUNDQDO ]X

YHUPHLGHQ�

����� $PSOLWXGHQVFKZDQNXQJ GXUFK /LFKWU�FNNRSSOXQJ

'LH ELVKHULJHQ hEHUOHJXQJHQ HUJDEHQ QXU HLQHQ PD[LPDOHQ )DVHUDEVWDQG� (V PDJ YLHOOHLFKW HWZDV

YHUZXQGHUQ� GD� HV DEHU DXFK HLQHQ PLQLPDOHQ $EVWDQG JLEW� %HL GHU %HQHQQXQJ GHU )HKOHUEDONHQ LQ

$EELOGXQJ ���� ZXUGH EHUHLWV HUZlKQW� GD� 6FKZDQNXQJHQ LP 3KRWRGLRGHQVWURP XQWHUKDOE YRQ ���PP

]XVlW]OLFK GLH 0HVVXQJHQ YHUVFKOHFKWHUQ� 'LHVH 6FKZDQNXQJHQ ZHUGHQ DXFK EHL GHU G\QDPLVFKHQ

hEHUWUDJXQJ EHREDFKWHW� 'D]X ZLUG GLH /DVHUGLRGH PLW GHU G\QDPLVFKHQ 6HQGHUVFKDOWXQJ LP

$UEHLWVSXQNW EHWULHEHQ �VLHKH $EVFKQLWW ������� 'LH (PSIlQJHUVFKDOWXQJ NRQYHUWLHUW GHQ 3KRWRVWURP LQ

HLQH $XVJDQJVVSDQQXQJ� 0LW HLQHP 2V]LOORVNRS N|QQHQ GLHVH 6SDQQXQJVVFKZDQNXQJHQ GHV

(PSIlQJHUDXVJDQJV EHREDFKWHW ZHUGHQ� 6LH OLHJHQ LP )UHTXHQ]EHUHLFK ELV ]X ���+] XQG N|QQHQ

$PSOLWXGHQ ELV ]X ���P9 HUUHLFKHQ� ,Q $EELOGXQJ ���� LVW HLQ 2V]LOORVNRSELOG JH]HLJW� EHL GHVVHQ

$XIQDKPH VLFK GLH )DVHU LQ HLQHP $EVWDQG YRQ FD� ��PP �EHU GHU /DVHUNDYLWlW EHIDQG�



��

$EELOGXQJ ����� 2V]LOORVNRSELOG GHU 6SDQQXQJVVFKZDQNXQJHQ DP (PSIlQJHU� ZLH VLH EHL HLQHP

)DVHUDEVWDQG YRQ FD� ��PP �EHU GHU .DYLWlW DXIWUHWHQ�

'LHVH 6FKZDQNXQJHQ ZHUGHQ QLFKW GXUFK QLHGHUIUHTXHQWH 6FKZLQJXQJHQ YHUXUVDFKW� VLH HUVFKHLQHQ

YLHOPHKU Y|OOLJ ]XIlOOLJ� %HZHJW PDQ GLH )DVHU LQ KRUL]RQWDOHU [�5LFKWXQJ� VR EHREDFKWHW PDQ

DEZHFKVHOQG HLQH =X� XQG $EQDKPH GHU $PSOLWXGH� 6WHOOHQ� DQ GHQHQ GLH 6FKZDQNXQJHQ Y|OOLJ

YHUVFKZLQGHQ� WUHWHQ DEHU HUVW EHL JU|�HUHQ $EVWlQGHQ DXI� .DQQ GLH )DVHU PLW HLQHU *HQDXLJNHLW YRQ

�PP SRVLWLRQLHUW ZHUGHQ� GDQQ ILQGHW PDQ REHUKDOE YRQ ���PP 6WHOOHQ� EHL GHQHQ NHLQH 6FKZDQNXQJHQ

PHKU EHREDFKWHW ZHUGHQ� (UVW ZHQQ VLFK GLH )DVHU LQ HLQHP DXVUHLFKHQG JUR�HQ $EVWDQG �REHUKDOE YRQ

���PP� EHILQGHW� WUHWHQ �EHUKDXSW NHLQH 6FKZDQNXQJHQ PHKU DXI� 'LH 8UVDFKH I�U GLHVHQ (IIHNW LVW

/LFKW� ZHOFKHV YRQ DX�HQ LQ GLH /DVHUNDYLWlW ]XU�FNUHIOHNWLHUW ZLUG� 'DV /DVHUOLFKW ZLUG HQWZHGHU JOHLFK

DQ GHU )DVHUREHUIOlFKH UHIOHNWLHUW RGHU HV NRSSHOW ]XQlFKVW LQ GLH )DVHU HLQ� ZLUG DP (PSIlQJHUHQGH

UHIOHNWLHUW XQG IlOOW VFKOLH�OLFK ZLHGHU LQ GLH .DYLWlW ]XU�FN� 'D GDV )DVHUHQGH QLH Y|OOLJ HEHQ SROLHUW

VHLQ NDQQ� JLEW HV 6WHOOHQ DXI GHU 2EHUIOlFKH� GLH HLQHQ XQWHUVFKLHGOLFKHQ :LQNHO ]XHLQDQGHU EHVLW]HQ�

bKQOLFK ZLH NOHLQH 6SLHJHO UHIOHNWLHUHQ VLH� ZHQQ VLFK GLH )DVHU �EHU GHQ /DVHU EHZHJW� GDV /LFKW LQ

YHUVFKLHGHQH 5LFKWXQJHQ� 'DGXUFK N|QQHQ )DVHUVWHOOHQ JHIXQGHQ ZHUGHQ� DQ GHQHQ GHU $QWHLO GHV

UHIOHNWLHUWHQ /LFKWV� ZHOFKHV LQ GLH LP 'XUFKPHVVHU QXU � ELV �PP JUR�H .DYLWlW IlOOW� JHULQJ LVW� 'DV

U�FNJHNRSSHOWH /LFKW EHVLW]W QDW�UOLFK GLH JOHLFKH :HOOHQOlQJH XQG VWLPXOLHUW� LQIROJH GHU 6FKZLQJXQJHQ

GHV HOHNWURPDJQHWLVFKHQ )HOGHV� ZHLWHUH (OHNWURQHQ ]XU $EVWUDKOXQJ� 'DPLW YHUlQGHUW VLFK GLH

9HUVWlUNXQJVNXUYH GHV /DVHUV XQG GLH /LFKWLQWHQVLWlW HUK|KW VLFK�

'LH $PSOLWXGHQVFKZDQNXQJHQ OHJHQ QLFKW QXU GHQ RSWLPDOHQ )DVHUDEVWDQG DXI ���PP IHVW� VRQGHUQ

VLH KDEHQ DXFK HLQHQ (LQIOX� DXI GHQ '\QDPLVFKHQ %HUHLFK� GD VLH FD� �� PDO VR JUR� VLQG ZLH GLH

UPV�5DXVFKVSDQQXQJ GHU hEHUWUDJXQJVVWUHFNH ������P9�� 'HVKDOE P�VVHQ GLHVH 6FKZDQNXQJHQ EHL

HLQHU ]XYHUOlVVLJ DUEHLWHQGHQ DQDORJ RSWLVFKHQ hEHUWUDJXQJ PLW 9&6(/�/DVHUGLRGHQ DXVJHVFKORVVHQ

ZHUGHQ� HV VHL GHQQ� PDQ YHU]LFKWHW DXI GLH 0|JOLFKNHLW� DXFK *OHLFKVSDQQXQJHQ �EHUWUDJHQ ]X N|QQHQ�

(LQH $&�.RSSOXQJ N|QQWH LQ GLHVHP )DOO QLHGHUIUHTXHQWH 6SDQQXQJVVFKZDQNXQJHQ GXUFK HLQHQ

+RFKSD� KHUDXVILOWHUQ�

(V JLEW ]ZHL 0|JOLFKNHLWHQ� GLHVH 6FKZDQNXQJHQ ]X YHUPHLGHQ� (UVWHQV N|QQHQ 6WUHXOLQVHQ DP

)DVHUHQGH DQJHEUDFKW ZHUGHQ� GLH GDV LQ GLH .DYLWlW UHIOHNWLHUWH /LFKW VWDUN YHUULQJHUQ� 'LHV NDQQ EHL

GHU +HUVWHOOXQJ HUUHLFKW ZHUGHQ� LQGHP GDV )DVHUHQGH DQJHVFKPRO]HQ ZLUG� =ZHLWHQV NDQQ GLHV GXUFK

HLQH H[DNWH )DVHUSRVLWLRQLHUXQJ HUUHLFKW ZHUGHQ� LQGHP HLQH 3RVLWLRQ PLW JHULQJHP (LQIOX� DXIJHVXFKW

ZLUG� 'RUW PX� GLH )DVHU IHVW MXVWLHUW ZHUGHQ� GD DXFK 6FKZLQJXQJHQ �]�%� 6FKDOO� ZLH YRQ HLQHP

0LNURIRQ �EHU GLHVH 5�FNNRSSOXQJ LQ $PSOLWXGHQVFKZDQNXQJHQ XPJHZDQGHOW ZHUGHQ� 'LH )DVHU GDUI

GHVKDOE NHLQH %HZHJXQJVIUHLKHLW EHVLW]HQ XQG VROOWH DP EHVWHQ PLW GHU /DVHUGLRGH YHUNOHEW ZHUGHQ� ,Q

GLHVHP )DOO N|QQWH HLQ HOHNWULVFKHU 6WHFNNRQWDNW GHQ RSWLVFKHQ .RQWDNW HUVHW]HQ� 'DV

/DVHUGLRGHQ�$UUD\ ZlUH LP 6WHFNHU LQWHJULHUW XQG Z�UGH GDQQ �EHU GLH .DWKRGHQ� XQG

$QRGHQDQVFKO�VVH DXI GLH 6HQGHUHOHNWURQLN JHVWHFNW ZHUGHQ�

$EELOGXQJ ���� ]HLJW GLH $XVZLUNXQJHQ GHU QLHGHUIUHTXHQWHQ 6SDQQXQJVVFKZDQNXQJHQ DXI HLQ

5HFKWHFNVLJQDO� 'D]X ZLUG HLQH 'DUVWHOOXQJ JHZlKOW� GLH QXU GHQ MHZHLOV PD[LPDOHQ XQG PLQLPDOHQ

0H�ZHUW DXV HLQHU 6SHLFKHUVWHOOH GHV 2V]LOORVNRSV DXIWUlJW �HQYHORSH��



��

$EELOGXQJ ����� +�OOHQNXUYH �HQYHORSH� HLQHV 5HFKWHFNVLJQDOV� $XIJHQRPPHQ PLW HLQHP 7HNWURQL[

2V]LOORVNRS�

'LH $PSOLWXGHQVFKZDQNXQJHQ EHL GLHVHP )DVHUDEVWDQG EHWUDJHQ DXI GHU 1XOOLQLH �EDVH OLQH� FD�

��P9� $XI GHP 3XOV ZLUG GLH +�OOHQNXUYH NOHLQHU XQG EHWUlJW QXU QRFK FD� ��P9� $P 3XOVHQGH� ZR

GDV 6LJQDO HUVW ODQJVDP ZLHGHU ]XU 1XOOLQLH ]XU�FNNHKUW� VLQG HV FD� ���P9� 'DPLW ]HLJW GLH

'DUVWHOOXQJ DOV +�OOHQNXUYH� GD� GHU /DVHU EHL K|KHUHQ 6WURPVWlUNHQ XQHPSILQGOLFKHU JHJHQ

U�FNJHVWUHXWHV /LFKW ZLUG� %HL HLQHP /DVHUVWURP YRQ ����P$� GLHV HQWVSULFKW HLQHU $XVJDQJVVSDQQXQJ

YRQ ���9� QHKPHQ GLH $PSOLWXGHQVFKZDQNXQJHQ XP FD� ��� JHJHQ�EHU GHP $UEHLWVSXQNW DE�



��

� 6WUDKOXQJVWHVWV PLW *DPPDVWUDKOXQJ

$P /+& JLEW HV KDXSWVlFKOLFK GUHL 6WUDKOHQTXHOOHQ� (UVWHQV GLH 7HLOFKHQSURGXNWLRQ LP

:HFKVHOZLUNXQJVSXQNW� ]ZHLWHQV 9HUOXVWH DXV GHP 3URWRQHQVWUDKO� GLH LQ GHU :DQG GHV VWUDKOI�KUHQGHQ

9DNXXPURKUHV ZHFKVHOZLHUNHQ� XQG GULWWHQV 6WUDKO�5HVWJDV :HFKVHOZLUNXQJHQ� 'DEHL GRPLQLHUW GHU

%HLWUDJ DXV 3URWRQ�3URWRQ 6W|�HQ LP :HFKVHOZLUNXQJVSXQNW� :HQQ KRFKHQHUJHWLVFKH 7HLOFKHQ DXV GHP

:HFKVHOZLUNXQJVSXQNW LQ 0DWHULH HLQGULQJHQ� HQWVWHKW HLQ 6FKDXHU DXV 6HNXQGlUWHLOFKHQ� ,VW GDV

0DWHULDO GLFN JHQXJ� VHW]W VLFK GHU 6FKDXHU VRODQJH IRUW� ELV GLH PHLVWHQ JHODGHQHQ 7HLOFKHQ DEVRUELHUW

VLQG� 'LH �EULJJHEOLHEHQ 7HLOFKHQ VLQG �EHUZLHJHQG 1HXWURQHQ XQG 3KRWRQHQ VRZLH (OHNWURQHQ DXV

HOHNWURPDJQHWLVFKHQ 6FKDXHUQ� 'LHVH 1HXWURQHQ� XQG ]X HLQHP NOHLQHUHQ 7HLO DXFK 3KRWRQHQ� ZHUGHQ

YLHOIDFK JHVWUHXW� ELV VLH YRQ .HUQHQ HLQJHIDQJHQ ZHUGHQ�

0LW HLQHP 3URJUDPP� GDV SS�:HFKVHOZLUNXQJHQ XQG GLH %HZHJXQJ VRZLH GDV 6FKDXHUQ YRQ

6HNXQGlUWHLOFKHQ VLPXOLHUHQ NDQQ� VLQG 6WUDKOXQJVIHOGYHUWHLOXQJHQ HUVWHOOW ZRUGHQ� GLH VWDELOH XQG JXW

YHUVWDQGHQH (UJHEQLVVH OLHIHUQ >5HI��@� $XV GLHVHQ 6LPXODWLRQHQ HUJLEW VLFK HLQH PD[LPDOH MlKUOLFKH

(QHUJLHGRVLV YRQ ��*\�-DKU LP %HUHLFK ]ZLVFKHQ GHQ KDGURQLVFKHQ .DORULPHWHUQ �EDUUHO XQG H[WHQGHG

EDUUHO WLOH FDORULPHWHU� VLHKH $EELOGXQJ ���� ,Q GLHVHP %HUHLFK VROO GLH 6HQGHUHOHNWURQLN XQWHUJHEUDFKW

ZHUGHQ� 'LHVH (QHUJLHGRVLV HQWVSULFKW HLQHU HTXLYDOHQWHQ �0H9 1HXWURQHQVWUDKOXQJ YRQ ������
��
FP

��

SUR -DKU� 'LHVH 6WUDKOHQEHODVWXQJ LVW LP 9HUJOHLFK ]X GHU DP LQQHUHQ 6SXUGHWHNWRU KHUUVFKHQGHQ JHULQJ�

DEHU QRFK VWDUN JHQXJ� XP HPSILQGOLFKH (OHNWURQLN PDVVLY ]X EHVFKlGLJHQ�

6WUDKOHQVFKlGHQ LP +DOEOHLWHUPDWHULDO YHUULQJHUQ GLH /LFKWLQWHQVLWlW VRZRKO EHL HLQHU /(' DOV DXFK

EHL +DOEOHLWHUODVHUQ� :LH VWDUN GLH 6FKlGHQ LP +DOEOHLWHUPDWHULDO VLQG� KlQJW QLFKW QXU YRQ GHU

%HVWUDKOXQJVVWlUNH� VRQGHUQ YRU DOOHP YRQ GHU 6WUDKOHQDUW DE� 1HXWURQHQ YHUXUVDFKHQ DXIJUXQG LKUHU

0DVVH XQG *U|�H PHKU 'HIHNWH LQ GHU .ULVWDOOVWUXNWXU �]�%� /HHUVWHOOHQ RGHU =ZLFKHQJLWWHUDWRPH� DOV

3KRWRQHQ� LQGHP VLH $WRPH DXV GHP JHRUGQHWHQ *LWWHUYHUEDQG KHUDXVVFKODJHQ� 'LH %DQGVWUXNWXU GHV

+DOEOHLWHUV ZLUG GDGXUFK YHUlQGHUW XQG VRPLW GLH (PLVVLRQ YRQ /LFKW UHGX]LHUW� 'XUFK WKHUPLVFKH

%HZHJXQJ LVW HV P|JOLFK� GD� GLHVH 'HIHNWH GXUFK GHQ )HVWN|USHU ZDQGHUQ XQG VRPLW 6WUDKOHQVFKlGHQ

³DXVKHLOHQ¦ N|QQHQ� %HWUHLEW PDQ /HXFKWGLRGHQ QDFK GHU %HVWUDKOXQJ� N|QQHQ 'HIHNWH DXIJUXQG GHU

HUK|KWHQ 7HPSHUDWXU VFKQHOOHU DXVKHLOHQ DOV LP DXVJHVFKDOWHWHQ =XVWDQG�

6WUDKOHQPHVVXQJHQ PLW �0H9 1HXWRQHQ DQ +RQH\ZHOO /('V �+)( ����� XQG DQ 9&6(/V KDEHQ

JH]HLJW� GD� EHL ��
��
1HXWURQHQ SUR FP

�
GLH /LFKWLQWHQVLWlW YRQ /('V DXI ��� ]XU�FNJHKW� EHL 9&6(/V

QXU DXI ��� >5HI� �@� 'LHVHU (IIHNW LVW DEHU QLFKW RKQH ZHLWHUHV ]X YHUVWHKHQ� GHQQ 9&6(/V EHVWHKHQ MD

SULQ]LSLHOO HEHQIDOOV DXV HLQHU /(' XQG ]XVlW]OLFK QRFK DXV HLQHP 5HVRQDWRU� 6FKlGHQ� GLH VLFK EHL

/('V EHPHUNEDU PDFKHQ� VROOWHQ GHVKDOE HEHQVR EHL 9&6(/V DXIWUHWHQ� 'HQNEDU ZlUH DOOHUGLQJV� GD�

GLH VWLPXOLHUWH (PLVVLRQ XQHPSILQGOLFKHU DXI *LWWHUGHIHNWH UHDJLHUW DOV GLH VSRQWDQH (PLVVLRQ�

,P IROJHQGHQ VROOHQ 0HVVXQJHQ PLW *DPPDVWUDKOHQ HLQHU &lVLXP���� 4XHOOH YRUJHVWHOOW ZHUGHQ� GLH

]HLJHQ VROOHQ� RE GDV 6WUDKOXQJVQLYHDX� GDV DP 2UW GHV 6HQGHUV YRUOLHJW� GLH /LFKWLQWHQVLWlW YRQ /('

XQG 9&6(/ EHHLQWUlFKWLJHQ NDQQ�

��� ,QWHQVLWlWVDEQDKPH EHL /(' XQG 9&6(/

)�U GLH 0HVVXQJ GHU ,QWHQVLWlWVDEQDKPH GLHQW &lVLXP����� GDV DOV *DPPDVWUDKOHQTXHOOH LQ HLQHU

%HVWUDKOXQJVDQODJH �2%����� GHU .RSINOLQLN +HLGHOEHUJ HLQJHVHW]W ZLUG� 'DV %HVWUDKOXQJVJHUlW ZLUG

]XU %HVWUDKOXQJ YRQ %OXWNRPSRQHQWHQ YHUZHQGHW� (V DUEHLWHW PLW HLQHP RV]LOOLHUHQGHQ UDGLRDNWLYHQ

6WUDKOHU� GDPLW HLQH RSWLPLHUWH +RPRJHQLWlW �EHU GDV %HVWUDKOXQJVYROXPHQ HUUHLFKW ZLUG� ,QVJHVDPW

ZXUGHQ VHFKV 0H�ZHUWH PLW HLQHU (QHUJLHGRVLV YRQ MH ���*\ DXIJHQRPPHQ� 'LHV HQWVSULFKW HLQHU

*HVDPWGRVLV YRQ ����*\ RGHU ������5DG ��*\ ���5DG��

:lKUHQG GHU %HVWUDKOXQJ PLW 3KRWRQHQ LVW GLH XQWHUVXFKWH /(' PLW HLQHP NRQVWDQWHQ %LDVVWURP YRQ

����P$ XQG GLH 9&6(/ PLW ���P$ EHWULHEHQ ZRUGHQ� 'LHV HQWVSULFKW GHP 6WURP LP $UEHLWVSXQNW� GHQ

GLH HQWVSUHFKHQGH 6HQGHUHOHNWURQLN HLQVWHOOHQ Z�UGH� 'LH (OHNWURQLN VHOEVW ZXUGH EHL GHQ 7HVWV QLFKW

PLWEHVWUDKOW� GDPLW 6FKlGHQ DQ GHU (OHNWURQLN GLH 0HVVXQJ QLFKW EHHLQIOXVVHQ N|QQHQ�



��

'LH $EQDKPH GHU ,QWHQVLWlW GXUFK GLH %HVWUDKOXQJ N|QQWH SULQ]LSLHOO EHL MHGHU EHOLHELJHQ 6WURPVWlUNH

JHPHVVHQ ZHUGHQ� 'D]X P��WH GHU 'LRGHQVWURP I�U MHGH QHXH 0HVVXQJ H[DNW DXI GHQVHOEHQ :HUW ZLH

YRU GHU %HVWUDKOXQJ HLQJHVWHOOW ZHUGHQ� *HUDGH EHL HLQHU /DVHUGLRGH P��WH GLHVH (LQVWHOOXQJ DXIJUXQG

GHU NOHLQHQ 6WURPVNDOD EHVRQGHUV JHQDX HUIROJHQ� 'HVKDOE HU]LHOW PDQ HLQ JHQDXHUHV (UJHEQLV� ZHQQ

QDFK MHGHU %HVWUDKOXQJ GLH YROOVWlQGLJH hEHUWUDJXQJVNHQQOLQLH JHPHVVHQ ZLUG� 'LH UHODWLYH $EQDKPH

GHU 6WHLJXQJ LVW GDQQ HLQ 0D� I�U GLH ,QWHQVLWlWVDEQDKPH�

)�U GLH /(' LVW GLH YROOVWlQGLJH G\QDPLVFKH� I�U GLH 9&6(/�'LRGH QXU GLH VWDWLVFKH .HQQOLQLH

DXIJHQRPPHQ ZRUGHQ� )�U HLQH G\QDPLVFKH .HQQOLQLH GHU 9&6(/�'LRGH EHVWHKW NHLQ UHSURGX]LHUEDUHU

9HUVXFKVDXIEDX� GD HV PLW HLQHU :DIHU�3UREH�6WDWLRQ QLFKW P|JOLFK LVW� QDFK MHGHU %HVWUDKOXQJ GLH

JOHLFKH )DVHUSRVLWLRQ DQ]XIDKUHQ� 'HU VWDWLVFKH 9HUVXFKVDXIEDX PLW HLQHU JUR�IOlFKLJHQ 3KRWRGLRGH

�+DPDPWVX 6������%4 �%�� GLH GLUHNW �EHU GHP /DVHU MXVWLHUW ZLUG XQG GDV JHVDPWH /DVHUOLFKW

DXIIlQJW� LVW GDI�U EHVVHU JHHLJQHW�

$EELOGXQJ ��� ]HLJW GLH $EQDKPH GHU 6WHLJXQJ EHL GHU /('�hEHUWUDJXQJVNHQQOLQLH� )�U GLH

%HUHFKQXQJ GHU 6WHLJXQJ ZXUGH HLQH $XVJOHLFKVUHFKQXQJ LP (LQJDQJVVSDQQXQJVEHUHLFK YRQ ��P9 ELV

�����9 GXUFKJHI�KUW� ,Q GLHVHP %HUHLFK OLHJHQ �� 0H�ZHUWH� 'LH DQJHJHEHQHQ )HKOHUEDONHQ JHEHQ GLH

GXUFK GLH 67�6WHFNYHUELQGXQJ YHUXUVDFKWHQ UHODWLYHQ ,QWHQVLWlWVVFKZDQNXQJHQ DXV $EVFKQLWW �����

ZLHGHU�

$EELOGXQJ ���� 9HUlQGHUXQJ GHU 6WHLJXQJ GHU G\QDPLVFKHQ /('�hEHUWUDJXQJVNHQQOLQLH �VLHKH

$EELOGXQJ ���� GXUFK %HVWUDKOXQJ PLW *DPPDVWUDKOHQ HLQHU &lVLXP���� 4XHOOH LQ 6FKULWWHQ YRQ

���*\� *HHLFKW ZXUGH PLW GHU HUVWHQ XQEHVWUDKOWHQ 0HVVXQJ�

(LQH $XVJOHLFKVUHFKQXQJ GXUFK GLH 0H�SXQNWH HUJLEW HLQH ,QWHQVLWlWVDEQDKPH YRQ ������ SUR

����*\� 0LW HLQHP 6WUDKOXQJVQLYHDX YRQ ���*\ HUUHFKQHW VLFK EHL HLQHU %HWULHEV]HLW YRQ �� -DKUHQ HLQH

,QWHQVLWlWVDEQDKPH YRQ ������� 'LHVHU :HUW LVW NOHLQHU DOV �/6% ������� EHL HLQHP '\QDPLVFKHQ

%HUHLFK YRQ �%LW�
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$EELOGXQJ ��� ]HLJW GLH 6WHLJXQJ GHU 9&6(/�hEHUWUDJXQJVNHQQOLQLH� )�U GLH 6WHLJXQJ ZXUGH HLQH

$XVJOHLFKVUHFKQXQJ LP 9&6(/�6WURPEHUHLFK YRQ ���P$ ELV ���P$ GXUFKJHI�KUW� LQ ZHOFKHP ��

0H�ZHUWH OLHJHQ�

$EELOGXQJ ���� 9HUlQGHUXQJ GHU 6WHLJXQJ GHU VWDWLVFKHQ 9&6(/�hEHUWUDJXQJVNHQQOLQLH �VLHKH

$EELOGXQJ ���� GXUFK %HVWUDKOXQJ PLW *DPPDVWUDKOHQ HLQHU &lVLXP���� 4XHOOH LQ 6FKULWWHQ YRQ

���*\� *HHLFKW ZXUGH PLW GHU HUVWHQ XQEHVWUDKOWHQ 0HVVXQJ�

%HL GHQ HUVWHQ GUHL 0HVVXQJHQ ZXUGH GLH 3KRWRGLRGH YRQ +DQG �EHU GHP /DVHU ]HQWULHUW� %HL GHQ

QDFKIROJHQGHQ YLHU 0HVVXQJHQ HUIROJWH GLH -XVWLHUXQJ DXI HLQHU RSWLVFKHQ %DQN PLW HLQHU

0LNURPHWHUVFKUDXEH� $XV GHU *HQDXLJNHLW GHU =HQWULHUXQJ HUJLEW VLFK HLQH $EVFKlW]XQJ I�U GLH

)HKOHUEDONHQ� 6LH EHWUDJHQ r�� EHL GHQ HUVWHQ GUHL� XQG r�� EHL GHQ OHW]WHQ YLHU 0HVVXQJHQ� $XIJUXQG

GHU *U|�H GHU )HKOHUEDONHQ XQG GHU /DJH GHU 0H�ZHUWH NDQQ PLW HLQHU $XVJOHLFKVJHUDGHQ NHLQH

]XYHUOlVVLJH $XVVDJH �EHU HLQH ,QWHQVLWlWVDEQDKPH JHPDFKW ZHUGHQ� $QKDQG GHU OHW]WHQ GUHL 0H�ZHUWH�

GLH EHLQDKH GHQVHOEHQ :HUW EHVLW]HQ� NDQQ DEHU DQJHQRPPHQ ZHUGHQ� GD� GLH ,QWHQVLWlW QLFKW VWlUNHU DOV

GLH GHU /('�hEHUWUDJXQJ DEJHQRPPHQ KDW�

%HWUlJW GLH PD[LPDOH MlKUOLFKH (QHUJLHGRVLV LP %HUHLFK ]ZLVFKHQ GHP PLWWOHUHQ XQG GHP HUZHLWHUWHQ

KDGURQLVFKHQ .DORULPHWHU QXU ��*\�-DKU� GDQQ NDQQ VRZRKO PLW HLQHU /('�hEHUWUDJXQJ DOV DXFK PLW

HLQHU 9&6(/�hEHUWUDJXQJ YRQ HLQHP ,QWHQVLWlWVYHUOXVW YRQ ZHQLJHU DOV �/6%�%LW DXVJHJDQJHQ ZHUGHQ�



��

� 0HVVXQJHQ LP 7HVWVWUDKO

0LW 7HVWPHVVXQJHQ LP /DERU� ZLH VLH LQ .DSLWHO � EHVFKULHEHQ ZXUGHQ� KDW PDQ LGHDOH

9RUDXVVHW]XQJHQ� XP HOHNWURQLVFKH 6FKDOWXQJHQ ]X HQWZLFNHOQ� ]X RSWLPLHUHQ XQG ]X EHWUHLEHQ� ,P

/DERU VWHKHQ H[DNWH 0H�JHUlWH ]XU 9HUI�JXQJ� XQG GLH 8PJHEXQJVHLQIO�VVH� ]XP %HLVSLHO

HOHNWURPDJQHWLVFKH 6W|UIHOGHU� VLQG JHULQJ XQG EHHLQIOXVVHQ GLH 0HVVXQJHQ QXU ZHQLJ� 'DPLW HLQ

9HUJOHLFK PLW DQGHUHQ hEHUWUDJXQJVVWUHFNHQ JHI�KUW ZHUGHQ NDQQ� VLQG GLHVH H[DNWHQ 0H�PHWKRGHQ

XQXPJlQJOLFK� :LOO PDQ ]HLJHQ� GD� HLQH DQDORJ RSWLVFKH hEHUWUDJXQJ DXFK DOV HLQ 7HLO GHV

([SHULPHQWHV VHLQH $XIJDEH HUI�OOW� VLQG HUJlQ]HQGH 0HVVXQJHQ LP 7HVWVWUDKO QRWZHQGLJ� 'RUW

KHUUVFKHQ GLH JOHLFKHQ %HGLQJXQJHQ ZLH LP ([SHULPHQW� ]�%� HFKWH /LTXLG�$UJRQ .DORULPHWHUVLJQDOH

XQG lKQOLFKH HOHNWURPDJQHWLVFKH 6W|UIHOGHU�

,P IROJHQGHQ ZLUG GLH hEHUWUDJXQJ YRQ HFKWHQ /LTXLG�$UJRQ .DORULPHWHUVLJQDOHQ XQWHUVXFKW� 'LH

6LJQDOH ZHUGHQ HLQPDO DQDORJ RSWLVFK PLW HLQHP /('�6\VWHP XQG HLQPDO DQDORJ HOHNWULVFK PLW

%1&�.DEHO �5*��� �EHUWUDJHQ� ,P $QVFKOX� GDUDQ ZLUG GDV YRQ HLQHP �%LW )$'& GLJLWDOLVLHUWH

5DXVFKHQ GHU 1XOOLQLH DQDO\VLHUW�

��� 7HVWVWUDKO .RQILJXUDWLRQ

$EELOGXQJ ��� ]HLJW GHQ VFKHPDWLVFKHQ 0H�DXIEDX ZLH HU LP 7HVWVWUDKO YHUZHQGHW ZXUGH� (LQ

3URWRW\S GHV HOHNWURPDJQHWLVFKHQ /LTXLG�$UJRQ .DORULPHWHUV ZLUG PLW DXI ���*H9 EHVFKOHXQLJWHQ

(OHNWURQHQ EHVFKRVVHQ� 'LH 6KDSHUVLJQDOH ZHUGHQ LP 7ULJJHU�7RZHU�%XLOGHU VXPPLHUW XQG

DQVFKOLH�HQG PLW HLQHP )DQRXW LQ YLHU LGHQWLVFKH 6LJQDOH DXIJHVSOLWWHW� 'HU HUVWH .DQDO ZLUG RSWLVFK

�EHU HLQH ��P ODQJH XQG ���P GLFNH *UDGLHQWHQIDVHU �EHUWUDJHQ� $OV 6HQGHU XQG (PSIlQJHU ZLUG GDEHL

GDV LQ .DSLWHO � EHVFKULHEHQH /('�6\VWHP YHUZHQGHW� $OV 9HUJOHLFK GLHQHQ GUHL LGHQWLVFKH HOHNWULVFKH

%1&�.DEHO �5*���� GLH GDV 6LJQDO DEHU QXU �EHU ��P ]XP )$'& �EHUWUDJHQ� (LQ �%LW )$'& �$'

����� PLW ��0+] 7DNW GLJLWDOLVLHUW DOOH YLHU .DQlOH� 'LH GLJLWDOHQ 'DWHQ ZXUGHQ �EHU HLQHQ 90(�%XV

DXVJHOHVHQ XQG JHVSHLFKHUW� 'DPLW GDV 3XOVPD[LPXP GHU RSWLVFKHQ hEHUWUDJXQJ HLQH lKQOLFKH +|KH

ZLH GLH HOHNWULVFKH hEHUWUDJXQJ EHVLW]W� LVW ]XVlW]OLFK HLQ �G% 'lPSIXQJVJOLHG GHP RSWLVFKHQ

)$'&�.DQDO YRUJHVFKDOWHW�

$EELOGXQJ ���� 7HVWEHDP .RQILJXUDWLRQ I�U HLQHQ 9HUJOHLFK ]ZLVFKHQ HOHNWULVFKHU ���P� XQG RSWLVFKHU

���P� hEHUWUDJXQJ�

)�U $XVZHUWHDUEHLWHQ VWHKHQ OHGLJOLFK GLH YLHU GLJLWDOLVLHUWHQ )$'&�6LJQDOH ]XU 9HUI�JXQJ� GDV

WDWVlFKOLFK �EHUWUDJHQH 6LJQDO ZLUG QLFKW YHUPHVVHQ� (LQ GLUHNWHU 9HUJOHLFK ]ZLVFKHQ (LQJDQJVVLJQDO

XQG $XVJDQJVVLJQDO� ZLH HU ELVKHU EHL /LQHDULWlWVPHVVXQJHQ P|JOLFK ZDU� NDQQ QLFKW DOV .ULWHULXP

KHUDQJH]RJHQ ZHUGHQ� (V NDQQ QXU HLQ 9HUJOHLFK GHU YLHU )$'&�.DQlOH XQWHUHLQDQGHU VWDWWILQGHQ�



��

'LH $EELOGXQJ ��� ]HLJW D� HLQHQ HOHNWULVFK �EHUWUDJHQHQ 3XOV XQG E� GDV JOHLFKH (UHLJQLV DQDORJ

RSWLVFK �EHUWUDJHQ� *XW ]X VHKHQ VLQG I�QI 'LJLWDOLVLHUXQJVVWXIHQ �VDPSOHV� DXI GHP 3XOV XQG HLQ 2IIVHW

YRQ �� )$'&�.DQlOHQ �'$&
��
�� 'HU '$&�2IIVHW HUP|JOLFKW GLH hEHUWUDJXQJ GHV ELSRODUHQ

8QWHUVFKZLQJHUV� 'LH =HLWYHUVFKLHEXQJ ]ZLVFKHQ RSWLVFKHU XQG HOHNWULVFKHU hEHUWUDJXQJ ZLUG� DXIJUXQG

GHU XQWHUVFKLHGOLFKHQ .DEHOOlQJH� GXUFK GLH $XVOHVHVRIWZDUH LQ ��QV 6FKULWWHQ NRUULJLHUW�

8QWHUVFKLHGOLFK ODQJH $QVFKOX�NDEHO I�U GHQ )$'& HUP|JOLFKHQ HLQHQ )HLQDEJOHLFK YRQ ELV ]X �QV� VR

GD� GLH 'LJLWDOLVLHUXQJVVWXIHQ DP HOHNWULVFKHQ 3XOV QDKH]X GLH JOHLFKHQ VLQG ZLH DP RSWLVFKHQ�

$EELOGXQJ ���� 'LJLWDOLVLHUWH 6KDSHUSXOVH GHV PLW ��0+] JHWDNWHWHQ �%LW )$'&V� D� ]HLJW HLQHQ

HOHNWULVFKHQ XQG E� GHQ XP �G% JHGlPSIWHQ RSWLVFKHQ .DQDO I�U ���*H9 (OHNWURQHQ�

$EELOGXQJ ��� ]HLJW GDV (QHUJLHVSHNWUXP GHU UHJLVWULHUWHQ 7HLOFKHQ� ,Q GLHVHU $EELOGXQJ LVW GDV

RSWLVFKH 3XOVPD[LPXP LQ HLQ +LVWRJUDPP HLQJHWUDJHQ� 'HU ���*H9 (OHNWURQHQSHDN OLHJW EHL HLQHP

)$'&�:HUW YRQ ���� %HL NOHLQHUHQ (QHUJLHQ ����*H9� OLHJW HLQ ZHLWHUHU (OHNWURQHQSHDN� GHQ PDQ DXV

HLQHP DQGHUHQ .DORULPHWHUEHUHLFK HUKlOW� 6HLQH (QHUJLH HUVFKHLQW NOHLQHU� GD EHL GHQ 9RUYHUVWlUNHUQ

HLQH JHULQJHUH 9HUVWlUNXQJ JHZlKOW ZXUGH� 'LHV KDW GHQ 9RUWHLO� GD� GLH .HQQOLQLH GHU RSWLVFKHQ

hEHUWUDJXQJ QLFKW QXU DQ HLQHU 6WHOOH LP %HUHLFK YRQ ���*H9� VRQGHUQ DXFK ELV ]X ���*H9 PLW GHU

HOHNWULVFKHQ YHUJOLFKHQ ZHUGHQ NDQQ� 'HU 8QWHUJUXQG XQWHUKDOE YRQ ���*H9� GHU DXV S
r
XQG 5DXVFKHQ

EHVWHKW� ZLUG EHLP 9HUJOHLFK QLFKW PLWEHU�FNVLFKWLJW�

$EELOGXQJ ���� (QHUJLHVSHNWUXP GHU LP .DORULPHWHU UHJLVWULHUWHQ 7HLOFKHQ�

��
'LJLWDO�WR�$QDORJ�&RQYHUWHU HUP|JOLFKW HLQH 1XOOLQLHQYHUVFKLHEXQJ



��

��� 9HUJOHLFK ]ZLVFKHQ RSWLVFKHU XQG HOHNWULVFKHU hEHUWUDJXQJ

(LQ 9HUJOHLFK ]ZLVFKHQ RSWLVFKHU XQG HOHNWULVFKHU hEHUWUDJXQJ PX� PLW GHP 3XOVPD[LPXP

GXUFKJHI�KUW ZHUGHQ� GD OHGLJOLFK GLH +|KH GHV 3XOVHV DQ GHQ /HYHO���7ULJJHU ZHLWHUJHOHLWHW ZLUG� (LQ

9HUJOHLFKVNULWHULXP LVW GLH 'LIIHUHQ] GHU 0D[LPD� 6LH JLEW DQ� ZLH VWDUN VLFK GLH .DQlOH XQWHUVFKHLGHQ�

'D GLH RSWLVFKH 6WUHFNH HLQHQ 9HUVWlUNXQJVIDNWRU JU|�HU DOV HLQV EHVLW]W� ZLUG GLH 'LIIHUHQ] EHL KRKHQ

3XOVHQ JU|�HU VHLQ DOV EHL NOHLQHQ 3XOVHQ� 'LH �G% 'lPSIXQJ LVW ]X XQJHQDX� XP GLH 9HUVWlUNXQJ GHU

HOHNWULVFKHQ hEHUWUDJXQJ DQ]XSDVVHQ� 'HVKDOE PX� YRU GHU 'LIIHUHQ]ELOGXQJ GLH JHQDXH 9HUVWlUNXQJ

EHVWLPPW ZHUGHQ� LQGHP PDQ MHGHV RSWLVFKH 0D[LPXP GXUFK GDV HQWVSUHFKHQGH HOHNWULVFKH GLYLGLHUW�

$EELOGXQJ ��� ]HLJW GLH %HUHFKQXQJ GHU RSWLVFKHQ 9HUVWlUNXQJ� DXV GHU PDQ HLQH PLWWOHUH 9HUVWlUNXQJ

YRQ ����� HUKlOW�

$EELOGXQJ ���� %HUHFKQXQJ GHV RSWLVFKHQ 9HUVWlUNXQJVIDNWRUV�

%HL GHU 'LIIHUHQ]ELOGXQJ LVW HLQ ZHLWHUHU 3XQNW ]X EHDFKWHQ� 'HU 7DNW GHU )$'&�&ORFN OlXIW Y|OOLJ

XQDEKlQJLJ YRP (UHLJQLV]HLWSXQNW� ZHVKDOE EHLP 'LJLWDOLVLHUHQ QLFKW LPPHU JHQDX GDV 0D[LPXP

JHWURIIHQ ZLUG� (V H[LVWLHUW HLQH 3KDVHQYHUVFKLHEXQJ ]ZLVFKHQ GHQ 'LJLWDOLVLHUXQJVVWXIHQ XQG GHP

3XOVPD[LPXP YRQ ELV ]X ��QV� ,QQHUKDOE GLHVHU ��QV� GLH GHU )$'&�.DQDOEUHLWH HQWVSULFKW� NDQQ GHU

K|FKVWH )$'&�:HUW JHQDX DXI GHP WDWVlFKOLFKHQ 3XOVPD[LPXP� YRU LKP RGHU GDKLQWHU OLHJHQ� 'HU

(UHLJQLV]HLWSXQNW ZLUG PLW HLQHP 6WUDKO�7ULJJHU �6]LQWLOODWRU� EHVWLPPW� (U UHJLVWULHUW� ]X ZHOFKHQ

=HLWSXQNW HLQ 7HLOFKHQ LQ GDV .DORULPHWHU HLQWULWW PLW HLQHU *HQDXLJNHLW YRQ ���SV�



��

$EELOGXQJ ��� ]HLJW GLH $EKlQJLJNHLW GHU 3XOVK|KH YRQ GHU 3KDVHQODJH �WLPHVOLFH�� $XV GLHVHP

'LDJUDPP LVW ]X HUNHQQHQ� GD� GDV H[DNWH 0D[LPXP QXU JHWURIIHQ ZHUGHQ NDQQ� ZHQQ PDQ :HUWH XP

�� ELV �� I�U GLH 7LPHVOLFH DXVZlKOW� ,Q GHQ DQGHUHQ %HUHLFKHQ LVW GDV 0D[LPXP JHULQJHU� 'LH

PD[LPDOH (QHUJLH YRQ ���*H9 WULWW LP %HUHLFK YRQ �� ELV ��� QLFKW DXI�

$EELOGXQJ ���� (LQIOX� GHU 3KDVHQODJH �]ZLVFKHQ )$'&�&ORFN XQG GHP (UHLJQLV]HLWSXQNW� DXI GDV

GLJLWDOLVLHUWH 0D[LPXP I�U GHQ RSWLVFKHQ .DQDO�

'LHVHV 'LDJUDPP NDQQ DXFK VR YHUVWDQGHQ ZHUGHQ� GD� YRQ NOHLQHQ 7LPHVOLFH�:HUWHQ ]X JUR�HQ GHU

6DPSOHSXQNW YRP WDWVlFKOLFKHQ 3XOVPD[LPXP DXV QDFK UHFKWV ZDQGHUW XQG GDGXUFK NOHLQHU ZLUG�

*OHLFK]HLWLJ ZDQGHUW GLH 6DPSOHVWHOOH GLH ��QV YRUKHU� DXI GHU $QVWLHJVIODQNH GHV 3XOVHV OLHJW� KLQDXI�

%HL HLQHP :HUW YRQ ��� I�U GLH 7LPHVOLFH KDW GHU 6DPSOHSXQNW DXI GHU 3XOVIODQNH GLH JOHLFKH +|KH

HUUHLFKW� $E ��� JLEW HU GDV 0D[LPXP DQ� ELV HU HV EHL :HUWHQ YRQ ��� �E]Z� ��� ELV �� HEHQIDOOV

JHQDX WULIIW� 'DGXUFK ZLUG GHU 3XOVYHUODXI XP GDV 0D[LPXP PLW HLQHU %UHLWH YRQ ��QV DEJHWDVWHW�

:lKOW PDQ HLQH IHVWH 3KDVHQODJH ]ZLVFKHQ (UHLJQLV]HLWSXQNW XQG )$'&�&ORFN DXV� LVW PDQ LQ GHU

/DJH� QXU (UHLJQLVVH ]XU %HUHFKQXQJ DXV]XZlKOHQ� GLH JHQDX GDV 0D[LPXP GLJLWDOLVLHUW KDEHQ� ,Q

GLHVHP %HUHLFK PX� I�U GLH HOHNWULVFKH XQG I�U GLH RSWLVFKH hEHUWUDJXQJ GDV 0D[LPXP OLHJHQ� VRQVW

YHUJU|�HUW VLFK GLH 'LIIHUHQ] GHU 0D[LPD MH QDFK 7LPHVOLFH�:HUW�

'LH 'DWHQ� GLH HLQHQ 9HUJOHLFK ]ZLVFKHQ HOHNWULVFKHU XQG RSWLVFKHU hEHUWUDJXQJ ]XODVVHQ� VLQG LQ

$EELOGXQJ ��� LQ )RUP HLQHU .RUUHODWLRQ DXIJHWUDJHQ�

$EELOGXQJ ���� .RUUHODWLRQ ]ZLVFKHQ HOHNWULVFKHU XQG RSWLVFKHU hEHUWUDJXQJ� 'LH YHUZHQGHWHQ

(OHNWURQHQHQHUJLHQ ZXUGHQ DXI GHQ %HUHLFK YRQ ��� ELV ���*H9 HLQJHVFKUlQNW XQG HLQ

7LPHVOLFH�%HUHLFK YRQ �� ELV �� �'W  ���� QV� DXVJHZlKOW�



��

$XV GHQ LQ $EELOGXQJ ��� GDUJHVWHOOWHQ 'DWHQ HUUHFKQHW VLFK I�U GLH 'LIIHUHQ]� XQWHU

%HU�FNVLFKWLJXQJ GHU RSWLVFKHQ 6WHLJXQJ YRQ ������ HLQ UPV�:HUW YRQ ����� )$'&�:HUWHQ� 'LHV

HQWVSULFKW HLQHP 8QWHUVFKLHG YRQ ����� P9 XQG �����*H9� $EELOGXQJ ��� ]HLJW GDV +LVWRJUDPP�

ZHOFKHV GLH EHUHFKQHWHQ 'LIIHUHQ]HQ HQWKlOW�

$EELOGXQJ ���� +LVWRJUDPPGDUVWHOOXQJ GHU 'LIIHUHQ] YRQ HOHNWULVFKHU ]X RSWLVFKHU hEHUWUDJXQJ� 'HU

8QWHUVFKLHG EHWUlJW EHL HLQHU 6WDQGDUGDEZHLFKXQJ �����*H9�

'XUFK GLH %HVFKUlQNXQJ GHU 7LPHVOLFH�:HUWH DXI GHQ %HUHLFK ]ZLVFKHQ �� XQG �� ZLUG GLH

'DWHQPHQJH I�U GLH $QDO\VH VWDUN UHGX]LHUW� %HL ZHLWHUHQ $QDO\VHQ N|QQWH GLH $Q]DKO GHU (UHLJQLVVH

YHUJU|�HUW ZHUGHQ� LQGHP GHU $EELOGXQJ ��� JH]HLJWH 9HUODXI GHU PD[LPDOHQ (QHUJLH EHVWLPPW ZLUG�

0LW GLHVHP 9HUODXI N|QQHQ GLH 0H�ZHUWH NRUULJLHUW XQG VR NDQQ GLH 6WDWLVWLN YHUEHVVHUW ZHUGHQ�

��� 5DXVFKPHVVXQJHQ

'HU (IIHNWLYZHUW GHU 5DXVFKVSDQQXQJ �UPV�:HUW� ZXUGH LQ $EVFKQLWW ����� I�U GLH RSWLVFKH

hEHUWUDJXQJVVWUHFNH JHPHVVHQ� =LHO GLHVHU 0HVVXQJHQ ZDU HV� GLH 5DXVFKVSDQQXQJ P|JOLFKVW H[DNW

XQWHU /DERUEHGLQJXQJHQ ]X EHVWLPPHQ� (V HUJDE VLFK HLQH UPV�5DXVFKVSDQQXQJ YRQ �����P9

r�����P9 I�U GLH JHVDPWH RSWLVFKH '&�hEHUWUDJXQJVVWUHFNH� ,P *HJHQVDW] GD]X KDEHQ

5DXVFKPHVVXQJHQ LP 7HVWVWUDKO HLQH DQGHUH $XIJDEH� ,P 7HVWVWUDKO VROO JH]HLJW ZHUGHQ� LQ ZHOFKHP

8PIDQJ VLFK GDV 5DXVFKHQ GHU hEHUWUDJXQJ LQ GHQ GLJLWDOLVLHUWHQ 'DWHQ EHPHUNEDU PDFKW�

)�U GLH 5DXVFKDQDO\VH NDQQ GHUVHOEH 7HVWDXIEDX� ZLH HU LQ $EELOGXQJ ��� JH]HLJW LVW� YHUZHQGHW

ZHUGHQ� 'LH 5DXVFKGDWHQ N|QQHQ DXV GHPVHOEHQ 'DWHQVDW] JHZRQQHQ ZHUGHQ� GHU EHUHLWV LQ $EVFKQLWW

��� EHLP 9HUJOHLFK ]ZLVFKHQ RSWLVFKHU XQG HOHNWULVFKHU hEHUWUDJXQJ DQDO\VLHUW ZRUGHQ LVW� 'D]X OLHVW

PDQ DXV MHGHP GLJLWDOLVLHUWHQ (UHLJQLV HLQHQ )$'&�.DQDO DXV� GHU ���QV YRU GHP 3XOVPD[LPXP OLHJW�

XQG WUlJW VHLQHQ :HUW LQ HLQ +LVWRJUDPP HLQ� 'LHVHV 9RUJHKHQ KDW ]ZHL 9RUWHLOH� (UVWHQV OLHJW LQ GLHVHP

=HLWEHUHLFK ����QV HQWVSULFKW �� )$'&�.DQlOHQ YRU GHP 3XOVPD[LPXP� PLW 6LFKHUKHLW NHLQ

6KDSHUSXOV� GD GHU ���*H9 (OHNWURQHQVWUDKO QXU 7HLOFKHQ PLW HLQHU :LHGHUKROXQJVUDWH YRQ HLQLJHQ

6HNXQGHQ LQ GDV .DORULPHWHU VFKLH�W� (V ZHUGHQ GHVKDOE QXU 'LJLWDOLVLHUXQJVGDWHQ YRQ GHU 1XOOLQLH

JHQRPPHQ� GLH HLQHQ N�QVWOLFKHQ '$&�2IIVHW YRQ ���P9 EHVLW]HQ� =ZHLWHQV YHUPHLGHW GDV $XVOHVHQ

YRQ QXU HLQHP 0H�ZHUW SUR (UHLJQLV .RUUHODWLRQHQ LQ GHQ 5DXVFKGDWHQ� %HLP $XVOHVHQ YRQ ]�%� ��

DXIHLQDQGHUIROJHQGHQ )$'&�.DQlOHQ N|QQHQ GLH 0H�ZHUWH DXV GHQ )$'&�6SHLFKHU NRUUHOLHUW VHLQ�

.RUUHODWLRQHQ GLHVHU $UW ZXUGHQ EHL HLQHP 7HNWURQL[ 6SHLFKHURV]LOORVNRS �7'6 ���� EHREDFKWHW XQG LQ

$EVFKQLWW ����� EHVFKULHEHQ�



��

'DV YRP )$'& GLJLWDOLVLHUWH 5DXVFKHQ GHU ��P ODQJHQ HOHNWULVFKHQ hEHUWUDJXQJ LVW LQ $EELOGXQJ

��� JH]HLJW� 'D GLH 0H�ZHUWH GHV )$'&V QXU JDQ]H =DKOHQ VLQG� WUHWHQ 0H�ZHUWH QXU EHL JDQ]]DKOLJHQ

.DQDOQXPPHUQ DXI� 'HU '$&�2IIVHW� GHU GLH hEHUWUDJXQJ GHV YROOVWlQGLJHQ ELSRODUHQ 6LJQDOV

HUP|JOLFKW� OLHJW EHL ��� 6HLQ :HUW ZLUG PLW HLQHP LP )$'& LQWHJULHUWHQ 'LJLWDO�$QDORJ .RQYHUWHU

HLQJHVWHOOW� 'LHVHU .RQYHUWHU ZDQGHOW GHQ GLJLWDOHQ '$&�2IIVHW LQ HLQ DQDORJHV 6LJQDO XP XQG DGGLHUW

GLHVH NRQVWDQWH 6SDQQXQJ DXI GDV (LQJDQJVVLJQDO� 'LH *HQDXLJNHLW� PLW GHU GLHV JHVFKLHKW� NDQQ VLFK

YRQ )$'& ]X )$'& OHLFKW XQWHUVFKHLGHQ� VR GD� GLH 1XOOLQLH QLFKW LPPHU H[DNW EHL ���P9� VRQGHUQ

DXFK OHLFKW GDU�EHU RGHU GDUXQWHU OLHJHQ NDQQ�

$EELOGXQJ ���� 'LJLWDOLVLHUWHV 5DXVFKHQ GHU HOHNWULVFKHQ hEHUWUDJXQJ ���P�� %HL HLQHP '$&�2IIVHW

YRQ �� )$'&�:HUWHQ ����P9��

'HU 6WDWLVWLN LQ $EELOGXQJ ��� LVW ]X HQWQHKPHQ� GD� GHU '$&�2IIVHW ����� P9 EHWUlJW� ZHVKDOE HLQ

KRKHU $QWHLO LQ .DQDO �� OLHJW� 'LH $QJDEH GHV UPV�:HUWV LVW GHVKDOE QLFKW VHKU DXVVDJHNUlIWLJ� GD

VFKRQ NOHLQH SRVLWLYH 5DXVFKVSDQQXQJHQ YRQ HLQLJHQ P9 LQ GHQ ��P9 K|KHUHQ .DQDO HLQVRUWLHUW

ZHUGHQ� 'HU )$'& EHVLW]W HLQH ]X JHULQJH $XIO|VXQJ� XP JHQDXH $XVVDJHQ ]X WUHIIHQ� (V NDQQ DEHU

JHVDJW ZHUGHQ� GD� GHU )$'& EHL GHU HOHNWULVFKHQ hEHUWUDJXQJ� DXIJUXQG GHU 5DXVFKVSDQQXQJ� LQ FD�

��� GHU )lOOH HLQH XP �/6% ��*H9� K|KHUH 6SDQQXQJ GHU 1XOOLQLH GLJLWDOLVLHUW�
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$EELOGXQJ ��� ]HLJW GDV YRP )$'& GLJLWDOLVLHUWH 5DXVFKHQ GHU ��P ODQJHQ RSWLVFKHQ hEHUWUDJXQJ�

'LH 6WDWLVWLN LQ GLHVHU $EELOGXQJ HUJLEW HLQHQ '$&�2IIVHW YRQ �����9� 'LHVHU :HUW OLHJW LQ GHU 0LWWH

YRQ .DQDO ��� ZHVKDOE REHUKDOE �.DQDO ��� XQG XQWHUKDOE �.DQDO ��� QDKH]X JOHLFKYLHOH 0H�ZHUWH

OLHJHQ�

$EELOGXQJ ���� 'LJLWDOLVLHUWHV 5DXVFKHQ GHU RSWLVFKHQ hEHUWUDJXQJ ���P�� %HL HLQHP '$&�2IIVHW YRQ

�� )$'&�:HUWHQ ����P9��

8P GLH 5DXVFKVSDQQXQJHQ YHUJOHLFKHQ ]X N|QQHQ� P��WH GLH RSWLVFKH 5DXVFKVSDQQXQJ QRFK GXUFK

GHQ RSWLVFKHQ 9HUVWlUNXQJVIDNWRU ������� GLYLGLHUW ZHUGHQ� 'DGXUFK Z�UGH GLH $Q]DKO GHU 0H�ZHUWH LQ

.DQDO �� XQG .DQDO �� QRFK HWZDV DEQHKPHQ� $EHU GLH $XVVDJH� GD� EHL GHU RSWLVFKHQ hEHUWUDJXQJ FD�

��� GHU 0H�ZHUWH HLQHV �%LW )$'&V XP �/6% K|KHU E]Z� WLHIHU OLHJHQ� ZLUG GDGXUFK QXU ZHQLJ

EHHLQIOX�W�



��

� =XVDPPHQIDVVXQJ GHU

8QWHUVXFKXQJVHUJHEQLVVH

=LHO GHU YRUOLHJHQGHQ 'LSORPDUEHLW ZDU HV� HLQH 'DWHQ�EHUWUDJXQJ ]X HQWZLFNHOQ� GLH

/LTXLG�$UJRQ�.DORULPHWHUVLJQDOH DQDORJ RSWLVFK ]XP $7/$6�/HYHO���7ULJJHU �EHUWUlJW� (LQ

hEHUWUDJXQJVV\VWHP� GDV GLHVH $XIJDEH �EHUQLPPW� PX� GLH H[SHULPHQWHOOHQ $QIRUGHUXQJHQ HUI�OOHQ

N|QQHQ� GLH LQ $EVFKQLWW ����� ]XVDPPHQJHID�W VLQG�

'DPLW GHU /HYHO���7ULJJHU ]XYHUOlVVLJ DUEHLWHQ NDQQ� P�VVHQ LKP 7HLOFKHQHQHUJLHQ PLW HLQHP

0D[LPDOZHUW YRQ ���*H9 XQG HLQHP '\QDPLVFKHQ %HUHLFK YRQ �%LW ]XJHI�KUW ZHUGHQ� 'DV

/('�hEHUWUDJXQJVV\VWHP� GDV LQ .DSLWHO � EHVFKULHEHQ ZXUGH� NDQQ HLQHQ '\QDPLVFKHQ %HUHLFK YRQ

HWZDV PHKU DOV ��%LW �EHUWUDJHQ� EHL HLQHP GXUFK GDV UPV�5DXVFKHQ EHVWLPPWHQ /6% YRQ �����P9�

)�U GHQ $7/$6�7ULJJHU ELHWHW GLHVHU :HUW ]XVlW]OLFKH 5HVHUYHQ� GLH HV HUP|JOLFKHQ� ,QWHQVLWlWVYHUOXVWH

GXUFK 6WUDKOHQVFKlGHQ XQG GXUFK $OWHUXQJ GHU /(' DXV]XJOHLFKHQ� 0HVVXQJHQ LQ .DSLWHO � KDEHQ

JH]HLJW� GD� ,QWHQVLWlWVYHUOXVWH GXUFK 6WUDKOHQVFKlGHQ� DXIJUXQG GHV JHULQJHQ 6WUDKOXQJVQLYHDXV DP

,QVWDOODWLRQVRUW GHU 6HQGHUHOHNWURQLN� VRZRKO EHL GHU /('� DOV DXFK EHL GHU 9&6(/�hEHUWUDJXQJ NDXP

HLQHQ (LQIOX� KDEHQ ���/6%�%LW LQ �� /+&�-DKUHQ�� $EZHLFKXQJHQ YRQ GHU LGHDOHQ /LQHDULWlW OLHJHQ

LQQHUKDOE YRQ r�/6%�%LW XQG GLH %DQGEUHLWH GHU /('�hEHUWUDJXQJ LVW PLW ����0+] DXVUHLFKHQG JUR��

XP GHQ 6LJQDOYHUODXI P|JOLFKVW LGHQWLVFK ����� �EHUWUDJHQ ]X N|QQHQ� (UJlQ]HQGH 0HVVXQJHQ LP

7HVWVWUDKO �.DSLWHO �� ]HLJWHQ� GD� VLFK GLH PLW HLQHP �%LW )$'& JHPHVVHQH (QHUJLH YRQ ���*H9

(OHNWURQHQ� EHL HLQHP 9HUJOHLFK PLW HLQHU ��P ODQJHQ HOHNWULVFKHQ hEHUWUDJXQJ� QXU XP r�����*H9

XQWHUVFKHLGHQ� 'LHVH (LJHQVFKDIWHQ ]HLJHQ� GD� VLFK HLQH DQDORJ RSWLVFKH /('�hEHUWUDJXQJ I�U GLH

hEHUPLWWOXQJ YRQ 7HLOFKHQHQHUJLHQ ]XP $7/$6�/HYHO���7ULJJHU HLJQHW�

'DV 9&6(/�hEHUWUDJXQJVV\VWHP DXV .DSLWHO � EHVLW]W HLQHQ '\QDPLVFKHQ %HUHLFK YRQ HWZDV PHKU

DOV �%LW� EHL HLQHP /6% YRQ �����P9� 'DPLW ZlUH HV LQ GHU /DJH� (QHUJLHQ PLW GHU JHIRUGHUWHQ

$XIO|VXQJ ]X �EHUWUDJHQ� DEHU HV EHVLW]W NHLQH �EHU GHQ JHVDPWHQ (QHUJLHEHUHLFK OLQHDUH .HQQOLQLH� 'DV

$XIWUHWHQ ]XVlW]OLFKHU /DVHU�0RGHQ YHUXUVDFKW .HQQOLQLHQVSU�QJH� GLH GLH /LQHDULWlW DXI HLQHQ %HUHLFK

YRQ r�/6%�%LW EHVFKUlQNHQ� $X�HUGHP ZXUGHQ (IIHNWH EHREDFKWHW� GLH VLFK EHL HLQHU DQDORJHQ

hEHUWUDJXQJ QHJDWLY DXVZLUNHQ� =XP HLQHQ EHZLUNW /DVHUOLFKW� ZHQQ HV YRQ HLQHP /LFKWZHOOHQOHLWHU

]XU�FN LQ GLH /DVHUNDYLWlW UHIOHNWLHUW ZLUG� 6W|UXQJHQ LP /DVHUHIIHNW XQG I�KUW VR ]X QLHGHUIUHTXHQWHQ

6FKZDQNXQJHQ GHU 1XOOLQLH YRQ ELV ]X ���+]� =XP DQGHUHQ YHUlQGHUW VLFK GHU :LUNXQJVJUDG GHU

9&6(/�'LRGH� ZHQQ GHU /DVHU QDFK GHU DQDORJHQ 0RGXODWLRQ ZLHGHU ]XP $UEHLWVSXQNW ]XU�FNNHKUW�

(UVW QDFK HLQHU =HLWNRQVWDQWH YRQ FD� �PV OHXFKWHW GHU /DVHU PLW GHU JOHLFKHQ +HOOLJNHLW LP $UEHLWVSXQNW

ZLH YRU GHU $QVWHXHUXQJ� (LQ ZHLWHUHU (IIHNW LVW GDV VWDUNH 5DXVFKHQ GHU 9&6(/�'LRGH� 'DV 5DXVFKHQ

LVW YRP /DVHUVWURP DEKlQJLJ XQG EHVLW]W LP %HUHLFK GHV 6FKZHOOHQVWURPV HLQHQ VWDUNH

5DXVFK�EHUK|KXQJ�

'LHVH (IIHNWH ]HLJHQ� GD� VLFK GLH XQWHUVXFKWH 9&6(/�'LRGH QLFKW I�U GLH hEHUPLWWOXQJ YRQ

7HLOFKHQHQHUJLHQ ]XP $7/$6�/HYHO���7ULJJHU HLJQHW� 'LH SULQ]LSLHOOHQ 3UREOHPH� GLH PLW GHP

XQWHUVXFKWHQ 9&6(/�7\S HUNDQQW ZXUGHQ� PDFKHQ GHXWOLFK� GD� LP %HUHLFK GHU 9&6(/�)RUVFKXQJ

QRFK (QWZLFNOXQJVDUEHLW JHOHLVWHW ZHUGHQ PX�� XP 9&6(/�/DVHUGLRGHQ I�U HLQH DQDORJH 0RGXODWLRQ

]X RSWLPLHUHQ� 0|JOLFKHUZHLVH ELHWHW GLH (QWZLFNOXQJ YRQ 9&6(/V PLW H[WUHP JHULQJHQ

6FKZHOOHQVWU|PHQ EHVVHUH (LJHQVFKDIWHQ I�U HLQH DQDORJH 0RGXODWLRQ� $EHU DXFK EHL GLHVHQ

9&6(/�'LRGHQ LVW GDV SULPlUH =LHO GHU 9&6(/�)RUVFKXQJ GLH GLJLWDOH 'DWHQ�EHUWUDJXQJ� VR GD�

DE]XZDUWHQ EOHLEW� RE VLFK PLW GLHVHQ /DVHUGLRGHQ DXFK WDWVlFKOLFK HLQH DQDORJH hEHUWUDJXQJ PLW GHQ

HUZ�QVFKWHQ (LJHQVFKDIWHQ DXIEDXHQ Ol�W�
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'LH 7DEHOOH � ID�W QRFKPDOV HLQLJH ZLFKWLJH $QIRUGHUXQJHQ I�U GDV $7/$6�([SHULPHQW ]XVDPPHQ

XQG ]HLJW HLQH *HJHQ�EHUVWHOOXQJ GHV ELVKHULJHQ (QWZLFNOXQJVVWDQGV�

7DEHOOH �� =XVDPPHQIDVVXQJ GHU $QIRUGHUXQJHQ PLW HLQHU *HJHQ�EHUVWHOOXQJ GHV (QWZLFNOXQJVVWDQGV�

/DERUPHVVXQJHQ $QIRUGHUXQJ (QWZLFNOXQJVVWDQG /(' (QWZLFNOXQJVVWDQG

9&6(/

$EZHLFKXQJ YRQ GHU

LGHDOHQ /LQHDULWlW

r� /6%�%LW

�d � ��

r� /6%�%LW

�r � ��

r� /6%�%LW

�r � ��

hEHUWUDJXQJV]HLW XQDEKlQJLJ

YRQ 3XOVK|KH�

�� �� QV r × QV ¥

'\QDPLVFKHU %HUHLFK�

�V �UPV� � %LW ���� �!�� %LW� ��� �!� %LW�

�V ��� �!� %LW� ��� �!� %LW�

HOHNWURQLVFKHV 5DXVFKHQ� � × /6%�%LW

�� � P9�

����� P9 r����� P9 ����� P9 r����� P9

/HLVWXQJVDXIQDKPH
��
� � � : � .DQDO ��� P: � .DQDO �: � .DQDO

RGHU
��
��� : � .DQDO

6FKZDQNXQJ EHL

6WHFNYHUELQGXQJHQ
��
�

���� � �r×

/6%�%LW�

r��� � YRQ $PSO� ¥

6WUDKOXQJVUHVLVWHQWHU 6HQGHU� �� *\ � -DKU � �/6% LQ �� /+&

-DKUHQ

������ � SUR ���� *\�

d �/6% LQ �� /+&

-DKUHQ

�d ����� � SUR ���� *\�

%DQGEUHLWH� ���� 0+] ���� 0+] ���� 0+]

hEHUWUDJXQJV]HLW ��P

��(OHNWURQLN��

��� QV ¥

%HREDFKWHWH (IIHNWH�

8QWHUVFKLHGOLFKH

.HQQOLQLHQEHUHLFKH�

NRQWLQXLHUOLFKH .HQQOLQLH (LQPRGHQ� XQG

=ZHLPRGHQEHUHLFK

1LHGHUIUHTXHQWH

6FKZDQNXQJHQ GHU 1XOOLQLH

GXUFK /LFKWU�FNNRSSOXQJ�

¥ ELV ���+] XQG

PD[� ���P9 $PSOLWXGH

2SWLPDOHU )DVHUDEVWDQG� /LQVHQV\VWHP� ���PP EHL ���PP

+&6�)DVHU

³6SHLFKHUHIIHNW¦ EHLP

=XU�FNNHKUHQ ]XP

$UEHLWVSXQNW�

¥ �PV =HLWNRQVWDQWH

DE FD� Ø 3XOVK|KH

5DXVFKHQ� ¥ DEKlQJLJ YRP
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'DQNH

'LH (QWVWHKXQJ PHLQHU 'LSORPDUEHLW ¤ YRP )RUVFKHQ �EHU GLH 1LHGHUVFKULIW ELV ]XP 'UXFN ¤

ZlUH QLFKW P|JOLFK JHZHVHQ RKQH GLH JUR�]�JLJH 8QWHUVW�W]XQJ XQG %HWUHXXQJ GXUFK

]DKOUHLFKH .ROOHJHQ XQG )UHXQGH�

0HLQ EHVRQGHUHU 'DQN JLOW +HUUQ 3URI� 'U� .� 0HLHU� GHU PHLQH $UEHLW PLW VWlQGLJHP ,QWHUHVVH

EHJOHLWHWH XQG PLFK LQ DOOHQ %HODQJHQ XQWHUVW�W]WH�

+HUUQ 3URI� 'U� 8� 6WUDXPDQQ GDQNH LFK I�U VHLQH %HUHLWVFKDIW GLH =ZHLWNRUUHNWXU ]X

�EHUQHKPHQ�

$XIULFKWLJHQ 'DQN VFKXOGH LFK DXFK +HUUQ 'U� 3� +DQNH� HU ZDU MHGHU]HLW I�U PLFK DQVSUHFKEDU

XQG OLHIHUWH LQ YLHOHQ *HVSUlFKHQ ZHUWYROOH $QUHJXQJHQ� 6HLQH XPIDQJUHLFKHQ (UIDKUXQJHQ

ZDUHQ YRQ HQWVFKHLGHQGHU %HGHXWXQJ� 'LHVHU 'DQN JLOW DXFK I�U +HUUQ 'U� $� 0DVV� 6HLQH

$QUHJXQJHQ EHL SK\VLNDOLVFKHQ )UDJHQ ZDUHQ I�U PLFK VHKU KLOIUHLFK�

%HLP 9HUVXFKVDXIEDX� EHL GHU (QWZLFNOXQJ HOHNWURQLVFKHU 6FKDOWXQJHQ XQG LP 8PJDQJ PLW

*ODVIDVHUQ ZDUHQ GLH .HQQWQLVVH XQG GLH (UIDKUXQJHQ YRQ +HUUQ .� 6FKPLWW YRQ

HQWVFKHLGHQGHU %HGHXWXQJ� ,KP XQG GHU JHVDPWHQ (OHNWURQLNZHUNVWDWW VHL I�U GLH JXWH

=XVDPPHQDUEHLW JHGDQNW�

)�U GDV KHUYRUUDJHQGH %HWULHEVNOLPD P|FKWH LFK PLFK EHL DOOHQ KLHU QLFKW VSH]LHOO JHQDQQWHQ

0LWJOLHGHUQ GHV ,QVWLWXWV EHGDQNHQ� 6WHOOYHUWUHWHQG I�U VLH VHLHQ KLHU 'LSO� 3K\V� $� 6WHOOEHUJHU

XQG 'LSO� ,QJ� 0� .HOOHU JHQDQQW� GLH PLU PLW 5DW XQG 7DW EHLVHLWH VWDQGHQ�

+HU]OLFKHQ 'DQN VFKXOGH LFK DOOHQ GHQHQ� GLH VLFK GLH =HLW QDKPHQ� PHLQ 0DQXVNULSW HLQPDO

RGHU PHKUIDFK ]X OHVHQ� ]X NULWLVLHUHQ XQG ]X NRPPHQWLHUHQ� 9RU DOOHP VHL KLHU PHLQHP

3DWHQRQNHO +HUUQ 6W' 5XGROI 6FKlIHU VHKU KHU]OLFK I�U HLQH JU�QGOLFKH 'XUFKVLFKW JHGDQNW�

6FKOLH�OLFK P|FKWH LFK PHLQHU )DPLOLH GDQNHQ� JDQ] EHVRQGHUV PHLQHQ (OWHUQ *LVHOD XQG

5LFKDUG 3IHLIIHU� PHLQHU 6FKZHVWHU $QMD� PHLQHU )UHXQGLQ 3HWUD +|UU� PHLQHU 2PD /\GLD

%LHEHU XQG 5HLQKROG +DOOHU� GLH PLU GXUFK LKUH /LHEH XQG LKU 9HUVWlQGQLV JHKROIHQ KDEHQ� GLH

6WXGLHQ]HLW ]X EHVWHKHQ� ,KQHQ ZLGPH LFK GLHVH $UEHLW�


