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'LH (UIRUVFKXQJ YRQ 6HJUHJDWLRQV� XQG .RUURVLRQVHUVFKHLQXQJHQ DQ )HVWN|USHUREHUIOlFKHQ�

LQVEHVRQGHUH YRQ 0HWDOOHQ� VRZLH GHU 3UR]HVVH GHU $NWLYLHUXQJ XQG 3DVVLYLHUXQJ YRQ

)HVWN|USHUREHUIOlFKHQ HUIRUGHUW HLQH VSH]LHOOH $QDO\WLN� ZHOFKH GLH 8QWHUVXFKXQJ� GHU LQ

GLHVHP =XVDPPHQKDQJ UHOHYDQWHQ %HUHLFKH GHU )HVWN|USHU XQG )HVWN|USHUREHUIOlFKHQ PLW

KRKHU 7LHIHQDXIO|VXQJ HUP|JOLFKW� 'DEHL LVW QRWZHQGLJ� JHULQJH 0HQJHQ� ]�%� LQ G�QQHQ )LOPHQ�

LQ NOHLQHQ 3DUWLNHOQ RGHU %HUHLFKHQ PLW KRKHU 6HQVLWLYLWlW RUWVVSH]LILVFK QDFK]XZHLVHQ XQG

EH]�JOLFK GHU IROJHQGHQ (LJHQVFKDIWHQ ]X FKDUDNWHULVLHUHQ�

x HOHPHQWDUH =XVDPPHQVHW]XQJ

x FKHPLVFKHU %LQGXQJV]XVWDQG

x FKHPLVFKH 6WUXNWXU

6HLW (QGH GHU VHFK]LJHU -DKUH LVW DXFK LQ GHU WHFKQLVFKHQ $QZHQGXQJ GDV ,QWHUHVVH DQ GHU

0LNUREHUHLFKVDQDO\WLN HUKHEOLFK JHVWLHJHQ� 1HEHQ GHU 0HWDOOXUJLH XQG GHU

'�QQVFKLFKWWHFKQRORJLH � ]�%� LP =XVDPPHQKDQJ PLW GHU %HVFKLFKWXQJ YRQ *OlVHUQ RGHU

RSWLVFKHQ ,QVWUXPHQWHQ ¤ ZHLVW DXFK GLH 0LNURHOHNWURQLN HLQHQ JUR�HQ %HGDUI DQ

HQWVSUHFKHQGHU 0LNUREHUHLFKVDQDO\WLN DXI� 'LH (QWZLFNOXQJ KRFKLQWHJULHUWHU HOHNWURQLVFKHU

%DXVWHLQH PLW 6WUXNWXUHQ LP 6XEPLNURPHWHUEHUHLFK LVW RKQH HLQH HQWVSUHFKHQGH $QDO\WLN

HEHQVR ZHQLJ GHQNEDU ZLH GHUHQ 0DVVHQSURGXNWLRQ�

'LH UHOHYDQWHQ 0LNUREHUHLFKH EHILQGHQ VLFK KlXILJ DQ )HVWN|USHUREHUIOlFKHQ� 'DPLW GLH

2EHUIOlFKH YRQ lX�HUHQ )DNWRUHQ �]�%� 5HVWJDVHLQZLUNXQJHQ� XQEHHLQIOXVVW XQWHUVXFKW ZHUGHQ

NDQQ� ZHUGHQ LQ GHU 5HJHO 8OWUD�+RFKYDNXXP��8+9��%HGLQJXQJHQ YRUDXVJHVHW]W� 'DQHEHQ

VROOWH HLQ LGHDOHV REHUIOlFKHQDQDO\WLVFKHV 9HUIDKUHQ GLH 2EHUIOlFKH LQ LKUHQ (LJHQVFKDIWHQ

GXUFK GLH 8QWHUVXFKXQJ VHOEVW QLFKW YHUlQGHUQ�

(V H[LVWLHUHQ ]DKOUHLFKH 0HVVPHWKRGHQ� GLH $XVNXQIW �EHU GLH (LJHQVFKDIWHQ YRQ

)HVWN|USHUREHUIOlFKHQ JHEHQ N|QQHQ� (LQH SHUIHNWH 0HVVPHWKRGH� GLH DOOH (LJHQVFKDIWHQ

HUIDVVW� JLEW HV DOOHUGLQJV QLFKW� VR GDVV LQ GHU 5HJHO HLQH .RPELQDWLRQ PHKUHUH 9HUIDKUHQ

QRWZHQGLJ LVW�

=X GHQ SRSXOlUVWHQ XQG YHUEUHLWHWVWHQ REHUIOlFKHQVHQVLWLYHQ HOHNWURQHQVSHNWURVNRSLVFKHQ

0HVVPHWKRGHQ JHK|UW GLH $XJHUHOHNWURQHQ�6SHNWURVNRSLH �$(6�� ,KUH $QZHQGEDUNHLW DXI

REHUIOlFKHQDQDO\WLVFKH )UDJHVWHOOXQJHQ ZXUGH (QGH GHU VHFK]LJHU -DKUH ]XP HUVWHQ 0DO

ZDKUJHQRPPHQ� =X LKUHU 3RSXODULWlW KDW� QHEHQ GHU JUR�HQ 2EHUIOlFKHQVHQVLWLYLWlW YRQ FD� �

ELV �� 0RQRODJHQ� GLH HLQIDFKH ,QWHUSUHWDWLRQ GHU 0HVVGDWHQ VRZRKO LP +LQEOLFN DXI GLH

TXDOLWDWLYH DOV DXFK GLH TXDQWLWDWLYH $QDO\VH EHLJHWUDJHQ�

(LQH EHVRQGHUH 6WlUNH GHU $(6 LVW GDU�EHU KLQDXV LKUH KRKH ODWHUDOH $XIO|VXQJ �| ��� QP��

'LHVH EHZLUNW� GDVV GLH $(6 DOV FKHPLVFKHV 0LNURVNRS �6FDQQLQJ $XJHU 0LFURVFRSH �6$0��

PLW HQWVSUHFKHQGHU 2UWVDXIO|VXQJ EHWULHEHQ ZHUGHQ NDQQ�
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,VW HLQ $WRP GHU )HVWN|USHUREHUIOlFKH DXI HLQHU LQQHUHQ 6FKDOH �KLHU� .�6FKDOH� LRQLVLHUW

ZRUGHQ�� VR NDQQ GDV $WRP DXI XQWHUVFKLHGOLFKH :HLVH UHOD[LHUHQ �$EE� ���

D� GXUFK (PLVVLRQ HLQHV lX�HUHQ (OHNWURQV �$XJHU�(IIHNW� RGHU

E� GXUFK (PLVVLRQ FKDUDNWHULVWLVFKHU 5|QWJHQVWUDKOXQJ�

$EELOGXQJ �� 5HOD[DWLRQVSUR]HVVH QDFK ,RQLVDWLRQ HLQHU LQQHUHQ 6FKDOH

2EZRKO HV I�U GLH REHQ JHQDQQWH (PLVVLRQ YRQ $XJHUHOHNWURQHQ E]Z� FKDUDNWHULVWLVFKHU

5|QWJHQVWUDKOXQJ XQHUKHEOLFK LVW� DXI ZHOFKH :HLVH GLH ,RQLVDWLRQ GHU LQQHUHQ 6FKDOH HUIROJW�

ILQGHQ LQ GHU 3UD[LV LP $OOJHPHLQHQ QXU QLHGHUHQHUJHWLVFKH (OHNWURQHQ XQG PRQRHQHUJHWLVFKH

ZHLFKH 5|QWJHQVWUDKOHQ ]XU $QUHJXQJ EUHLWH $QZHQGXQJ� 'LH $QUHJXQJ PLW

QLHGHUHQHUJHWLVFKHQ (OHNWURQHQ �HLQLJH NH9� ZLUG LQ GHU $(6 JHJHQ�EHU DQGHUHQ

$QUHJXQJVP|JOLFKNHLWHQ EHYRU]XJW� ZHLO PLW LKU EHL UHODWLY KRKHU 6WUDKOGLFKWH HLQ NOHLQHU�� ZRKO

GHILQLHUWHU XQG IRNXVVLHUEDUHU %HVFKXVVIOHFN HUUHLFKEDU LVW� 1XU VR VLQG GLH 9RUDXVVHW]XQJHQ I�U

HLQH KRKH ODWHUDOH $XIO|VXQJ EHL GHU FKHPLVFKHQ $QDO\VH YRQ 2EHUIOlFKHQ HUI�OOEDU�

+LQVLFKWOLFK GHU 9HUZHQGXQJ YRQ (OHNWURQHQ ]XU $QUHJXQJ P�VVHQ DEHU DXFK P|JOLFKH (IIHNWH

DXI GLH 2EHUIOlFKHQ]XVDPPHQVHW]XQJ XQG �VWUXNWXUHQ� KHUYRUJHUXIHQ ]�%� GXUFK ORNDOH

(UZlUPXQJ� (OHNWURQHQVWR�GHVRUSWLRQ XQG �GLVVR]LDWLRQ X�D�� EHDFKWHW ZHUGHQ�

'LH 9HUZHQGXQJ PRQRHQHUJHWLVFKHU ZHLFKHU 5|QWJHQVWUDKOHQ ]XU $QUHJXQJ EHHLQIOXVVW GLH

3UREHQREHUIOlFKH GLHVEH]�JOLFK LQ ZHLW JHULQJHUHP $XVPD�� :HLWHUH 9RUWHLOH EHL GHU

9HUZHQGXQJ YRQ 5|QWJHQVWUDKOXQJ OLHJHQ LQ GHU HIIHNWLYHUHQ ,RQLVDWLRQ LQQHUHU 6FKDOHQ VRZLH

LQ HLQHU JHULQJHUHQ 3URGXNWLRQ YRQ 6HNXQGlUHOHNWURQHQ� GLH ]XP 8QWHUJUXQG LP

(OHNWURQHQVSHNWUXP EHLWUDJHQ� $X�HUGHP HU]HXJHQ VLH DXFK 3KRWRHOHNWURQHQOLQLHQ� GLH

]XVlW]OLFKH ,QIRUPDWLRQHQ OLHIHUQ� 'LH ODWHUDOH $XIO|VXQJ PRGHUQVWHU 6\VWHPH EHL $QZHQGXQJ

YRQ 5|QWJHQVWUDKOHQ LVW DOOHUGLQJV DXI FD� �� �P EHVFKUlQNW XQG GDPLW XP PLQGHVWHQV ]ZHL

*U|�HQRUGQXQJHQ VFKOHFKWHU DOV GLH PLW (OHNWURQHQVWUDKOHQ HUUHLFKEDUH�

�
'LH ,RQLVDWLRQ HUIROJW LQ GHU 5HJHO GXUFK %HVFKXVV PLW (OHNWURQHQ PLW HLQHU (QHUJLH YRQ HLQLJHQ NH9�

�
%HL 9HUZHQGXQJ YRQ (OHNWURQHQTXHOOHQ PLW /D%��.DWKRGH XQG HOHNWURVWDWLVFKHP /LQVHQV\VWHP VLQG

6WUDKOGXUFKPHVVHU G | ��� QP� PLW PDJQHWLVFKHP /LQVHQV\VWHP VLQG 6WUDKOGXUFKPHVVHU G | �� QP

P|JOLFK�
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'LH NLQHWLVFKH (QHUJLH GLH $XJHUHOHNWURQHQ� GLH PLW HLQHP JHHLJQHWHQ (QHUJLHDQDO\VDWRU

JHPHVVHQ ZLUG� LVW LQ HUVWHU 1lKHUXQJ GXUFK IROJHQGH *OHLFKXQJ JHJHEHQ�
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'DEHL LVW (
$%&

N LQ �=� GLH JHPHVVHQH NLQHWLVFKH (QHUJLH GHU $XJHUHOHNWURQHQ I�U HLQHQ hEHUJDQJ

$%& GHV (OHPHQWV PLW GHU 2UGQXQJV]DKO = XQG (
;

%�=� GLH %LQGXQJVHQHUJLH GHU (OHNWURQHQ DXI

GHU 6FKDOH ;� ,Q GLHVHP =XVDPPHQKDQJ LVW GLH $�6FKDOH GDV ]XHUVW LRQLVLHUWH 1LYHDX� GLH %�

6FKDOH GDV 1LYHDX� YRQ GHP HLQ (OHNWURQ DXI GLH $�6FKDOH ³KHUDEIlOOW¦� XQG GLH &�6FKDOH� GDV

1LYHDX� YRQ GHP GDV $XJHUHOHNWURQ HPLWWLHUW ZLUG� $Q GLHVHU 6WHOOH PXVV EHU�FNVLFKWLJW ZHUGHQ�

GDVV ZlKUHQG GHU (PLVVLRQ HLQHV $XJHUHOHNWURQV YRQ GHU &�6FKDOH EHUHLWV HLQ (OHNWURQ DXI GHU

%�6FKDOH IHKOW XQG GDPLW GLH .HUQODGXQJ LP 9HUJOHLFK ]X HLQHP QHXWUDOHQ $WRP ZHQLJHU

DEJHVFKLUPW LVW� )ROJOLFK LVW (
&

%�=�
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%�=�� 'HU (LQIOXVV GHU IHKOHQGHQ QHJDWLYHQ /DGXQJ LVW

XQJHIlKU VR JUR� ZLH GHU HLQHU ]XVlW]OLFKHQ SRVLWLYHQ .HUQODGXQJ� DXV GLHVHP *UXQG NDQQ

(
&

%�=�



GXUFK (
&

%�=��� DQJHQlKHUW ZHUGHQ� $OV 0HVVJU|�H I�U $XJHU�hEHUJlQJH ZLUG

�EOLFKHUZHLVH GLH NLQHWLVFKH (QHUJLH JHZlKOW� GLH XQDEKlQJLJ YRQ GHU $QUHJXQJ LVW�

(EHQVR ZLH EHL GHQ 3KRWRHOHNWURQHQ LQ GHU ;36 LVW GLH NLQHWLVFKH (QHUJLH GHU HPLWWLHUWHQ

$XJHUHOHNWURQHQ YRQ GHU FKHPLVFKHQ 8PJHEXQJ GHV EHWUDFKWHWHQ (OHPHQWV LP )HVWN|USHU

DEKlQJLJ� $OOHUGLQJV ZHUGHQ GXUFK VROFKH 0DWUL[HIIHNWH DOOH DP 3UR]HVV EHWHLOLJWHQ 1LYHDXV

EHHLQIOXVVW� ZRGXUFK GLH $XINOlUXQJ GHU %LQGXQJVYHUKlOWQLVVH DXV GHU 9HUIROJXQJ YRQ

FKHPLVFKHU 9HUVFKLHEXQJHQ ¤ ZHQQ VLH GHQQ �EHUKDXSW PHVVEDU VLQG ¤ VHKU NRPSOH[ ZLUG�

5HIHUHQ]GDWHQPDWHULDO �EHU FKHPLVFKH 9HUVFKLHEXQJHQ XQG�RGHU /LQLHQIRUPlQGHUXQJHQ

LQIROJH YRQ %LQGXQJVELOGXQJ OLHJHQ LP 9HUJOHLFK ]XU ;36 LQ HLQHP ZHLW JHULQJHUHP 8PIDQJ YRU�

'HU $QZHQGXQJVVFKZHUSXQNW GHU $(6 LVW GDKHU PHKU GLH UHLQH (OHPHQWDQDO\VH LQ 9HUELQGXQJ

PLW HLQHU KRKHQ 2UWVDXIO|VXQJ� ,P 9HUJOHLFK ]X DQGHUHQ REHUIOlFKHQDQDO\WLVFKHQ

0HVVYHUIDKUHQ ]HLJW VLH� ZLH REHQ GDUJHOHJW� 6FKZlFKHQ KLQVLFKWOLFK HLQHU P|JOLFKHQ

&KDUDNWHULVLHUXQJ FKHPLVFKHU %LQGXQJVYHUKlOWQLVVH�
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1HEHQ GHQ EHUHLWV EHVSURFKHQHQ 3KRWR� XQG $XJHUHOHNWURQHQ N|QQHQ (OHNWURQHQ DXIJUXQG

ZHLWHUHU 3UR]HVVH YRQ HLQHU ³DQJHUHJWHQ¦ )HVWN|USHUREHUIOlFKH DXVJHVHQGHW ZHUGHQ�� :LUG GHU

LQ GHU $XJHUHOHNWURQHQ�6SHNWURVNRSLH ]XPHLVW YHUZHQGHWH (OHNWURQHQVWUDKO ]XU $QUHJXQJ

EHQXW]W� ZHUGHQ HLQIDOOHQGH (OHNWURQHQ ]XP 7HLO HODVWLVFK DQ GHU 3UREHQREHUIOlFKH JHVWUHXW�

'D KLHU NHLQH (QHUJLH YRQ GHQ (OHNWURQHQ DXI GHQ )HVWN|USHU �EHUWUDJHQ ZLUG� N|QQHQ GLH

HODVWLVFK JHVWUHXWHQ (OHNWURQHQ PLW LKUHU XUVSU�QJOLFKHQ (QHUJLH (3 GHWHNWLHUW ZHUGHQ� 'HV

:HLWHUHQ N|QQHQ DOOH (OHNWURQHQ DXI LKUHP :HJ GXUFK GHQ )HVWN|USHU PLW GLHVHP

ZHFKVHOZLUNHQ XQG GDPLW YRU GHP $XVWULWW DXV GHP )HVWN|USHU (QHUJLH DEJHEHQ� 'LHVH

:HFKVHOZLUNXQJ E]Z� GLH OHW]WOLFK GDPLW YHUEXQGHQH LQHODVWLVFKH 6WUHXXQJ VLQG DXI IROJHQGH

3UR]HVVH ]XU�FN]XI�KUHQ�

�
'LH 'HWHNWLRQ VROFKHU (OHNWURQHQ LVW GLH %DVLV I�U VSH]LHOOH HOHNWURQHQVSHNWURVNRSLVFKH

0HVVYHUIDKUHQ� ]�%��

x (OHFWURQ (QHUJ\ /RVV 6SHFWURVFRS\ �((/6�� $XI]HLFKQXQJ GHU YRQ HLQHU 3UREH HPLWWLHUWHQ

(OHNWURQHQLQWHQVLWlW DOV )XQNWLRQ GHV (QHUJLHYHUOXVWV JHJHQ�EHU GHU 3ULPlUVWUDKOHQHUJLH�

x /RZ (QHUJ\ (OHFWURQ 'LIIUDFWLRQ �/(('�� $XI]HLFKQXQJ GHU ,QWHQVLWlW GHU HODVWLVFK YRQ HLQHU

3UREH UHIOHNWLHUWHQ (OHNWURQHQ LQ $EKlQJLJNHLW YRQ 5HIOHNWLRQVZLQNHO�
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x (U]HXJXQJ YRQ 5|QWJHQEUHPVVWUDKOXQJ

'XUFK GLH :HFKVHOZLUNXQJ PLW GHQ .HUQHQ GHU *LWWHUDWRPH N|QQHQ (OHNWURQHQ DXI HLQH

EHOLHELJH (QHUJLH ]ZLVFKHQ 1XOO XQG (3 DEJHEUHPVW ZHUGHQ� 'LH (QHUJLH GHU LQIROJHGHVVHQ

HPLWWLHUWHQ 3KRWRQHQ EHWUlJW K±Q  (3 � (L6� ZREHL (3 GLH 3ULPlUVWUDKOHQHUJLH XQG (L6 GLH

(QHUJLH GHU LQHODVWLVFK JHVWUHXWHQ (OHNWURQHQ LVW� 'DV 6SHNWUXP GHU LQHODVWLVFK JHVWUHXWHQ

(OHNWURQHQ LVW GDPLW NRQWLQXLHUOLFK�

x (U]HXJXQJ YRQ 3KRQRQHQ

*LWWHUVFKZLQJXQJHQ N|QQHQ PLW GLVNUHWHQ (QHUJLHEHWUlJHQ '(3K LQ GHU *U|�HQRUGQXQJ YRQ

�� PH9 DQJHUHJW ZHUGHQ� 'XUFK PXOWLSOH LQHODVWLVFKH 6WUHXXQJ NDQQ GLH (QHUJLH GHU

HPLWWLHUWHQ (OHNWURQHQ ]ZLVFKHQ 1XOO XQG (3 EHWUDJHQ� 'D '(3K �� (3� LVW GDV 6SHNWUXP GHU

HPLWWLHUWHQ (OHNWURQHQ TXDVLNRQWLQXLHUOLFK�

x (U]HXJXQJ YRQ 3ODVPRQHQ

.ROOHNWLYH 6FKZLQJXQJHQ GHU (OHNWURQHQ LP /HLWXQJVEDQG HUIRUGHUQ I�U LKUH $QUHJXQJ

GLVNUHWH (QHUJLHQ '(3O ]ZLVFKHQ ZHQLJHQ H9 XQG HLQLJHQ �� H9� 'LH (QHUJLH GHU HPLWWLHUWHQ

(OHNWURQHQ (L6 LVW XP GLHVHQ %HWUDJ '(3O EH]�JOLFK LKUHU XUVSU�QJOLFKHQ (QHUJLH (3

YHUPLQGHUW� (V ZHUGHQ LP 6SHNWUXP GHPQDFK DXI GHU QLHGHUHQHUJHWLVFKHQ 6HLWH HLQHV

3HDNV LP $EVWDQG '(3O VRJHQDQQWH 3ODVPRQHQSHDNV GHWHNWLHUW�

$X�HUGHP ZHUGHQ LP QLHGHUHQHUJHWLVFKHQ %HUHLFK GHV 6SHNWUXPV PLW HLQHP 0D[LPXP EHL

HLQHU (QHUJLH ]ZLVFKHQ � XQG � H9 ZDKUH 6HNXQGlUHOHNWURQHQ� GDV KHL�W (OHNWURQHQ DXV GHP

/HLWXQJVEDQG QDKH GHU )HUPLJUHQ]H� YRQ GHU 3UREH HPLWWLHUW�

'LH 6HNXQGlUHOHNWURQHQDXVEHXWH G6( PLW

G6(  
$Q]DKO GHU 6HNXQGlUHOHNWURQHQ

$Q]DKO GHU 3ULPlUHOHNWURQHQ
���

LVW DEKlQJLJ VRZRKO YRQ GHU 3ULPlUHQHUJLH (3 DOV DXFK YRP (LQIDOOVZLQNHO H� 'LH K|FKVWH

$XVEHXWH ZLUG EHL VWUHLIHQGHP %HVFKXVV XQG HLQHU 3ULPlUHQHUJLH LQ GHU *U|�HQRUGQXQJ YRQ

� NH9 HUUHLFKW� ,Q GLHVHP )DOO LVW GLH 6HNXQGlUHOHNWURQHQDXVEHXWH VRJDU JU|�HU DOV HLQV�

,P 9HUJOHLFK GD]X LVW GLH $XJHUHOHNWURQHQDXVEHXWH G$( PLW

G$(  
$Q]DKO GHU $XJHUHOHNWURQHQ

$Q]DKO GHU 3ULPlUHOHNWURQHQ
���

]ZLVFKHQ YLHU XQG VHFKV *U|�HQRUGQXQJHQ NOHLQHU�

:lKUHQG GHU 8QWHUJUXQG EHL GHU $QUHJXQJ PLW 5|QWJHQVWUDKOHQ QXU GXUFK GLH (OHNWURQHQ

YHUXUVDFKW ZLUG� GLH LQIROJH GHU 3KRWRLRQLVDWLRQ XQG GHUHQ )ROJHHIIHNWH LQ GHU 3UREHQREHUIOlFKH

IUHLJHVHW]W ZHUGHQ XQG LQ REHQ EHVFKULHEHQHU :HLVH PLW GHP )HVWN|USHU ZHFKVHOZLUNHQ�

EHVWLPPHQ EHL GHU (OHNWURQHQVWUDKODQUHJXQJ �EHUZLHJHQG 3ULPlUHOHNWURQHQ GHQ 8QWHUJUXQG�

 � !	��
������

'LH /LQLHQEH]HLFKQXQJ LP (OHNWURQHQVSHNWUXP JHKW DXI GLH DP 3UR]HVV EHWHLOLJWHQ

(OHNWURQHQQLYHDXV ]XU�FN� 'DEHL LVW ]X EHU�FNVLFKWLJHQ� GDVV GLH %DKQGUHKLPSXOVH

�UHSUlVHQWLHUW GXUFK GLH 1HEHQTXDQWHQ]DKO O� XQG 6SLQV �UHSUlVHQWLHUW GXUFK GLH

6SLQTXDQWHQ]DKO V� GHU (OHNWURQHQ PLWHLQDQGHU NRSSHOQ N|QQHQ XQG HV VR ]X HLQHU $XIVSDOWXQJ

YRQ (OHNWURQHQQLYHDXV NRPPHQ NDQQ�
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,Q (LQ�(OHNWURQHQ�6\VWHPHQ� NRSSHOW GHU %DKQGUHKLPSXOV
&

O GHV (OHNWURQV PLW VHLQHP 6SLQ
&

V

]XP *HVDPWGUHKLPSXOV
&

M � VR GDVV
&

M  
&

O �
&

V � 'D V GHQ :HUW �× EHVLW]W� VSDOWHW MHGHV 1LYHDX

PLW HLQHP %DKQGUHKLPSXOV �O ! �� LQ ]ZHL 1LYHDXV PLW M  Or× DXI�

,Q GHU VSHNWURVNRSLVFKHQ 1RPHQNODWXU ZHUGHQ GLH (OHNWURQHQQLYHDXV PLW GHU

+DXSWTXDQWHQ]DKO Q PLW Q  �� �� ��} XQG GHU 1HEHQTXDQWHQ]DKO O PLW O  V � ��� S � ���

G � ���} EH]HLFKQHW� ZREHL LP )DOO HLQHU $XIVSDOWXQJ GHV 1LYHDXV GHU 1HEHQTXDQWHQ]DKO HLQ

6XIIL[ PLW GHU *HVDPWGUHKLPSXOVTXDQWHQ]DKO M DQJHKlQJW LVW �%VS�� �S×��

,Q GHU 5|QWJHQQRPHQNODWXU ZHUGHQ GLH 1LYHDXV PLW GHU +DXSWTXDQWHQ]DKO Q PLW

Q  . � ��� / � ��� 0 � ���} EH]HLFKQHW� GHU EHL PHKUHUHQ 1LYHDXV DXI GHU 6FKDOH HLQ 6XIIL[ [

DQJHKlQJW LVW� 'LHVHV 6XIIL[ [ QXPPHULHUW GLH HLQ]HOQHQ 1LYHDXV PLW [  � �O ��� � �O �� M �����

� �O �� M ����� � �O �� M ����� � �O �� M �����} �%VS�� /���

0HKU�(OHNWURQHQ�6\VWHPH� HUZHLVHQ VLFK GLHVEH]�JOLFK DXIJUXQG GHU XQWHUVFKLHGOLFKHQ

.RSSOXQJVP|JOLFKNHLWHQ YRQ %DKQGUHKLPSXOV XQG 6SLQ DOV NRPSOH[HU� %HL OHLFKWHQ (OHPHQWHQ

PLW HLQHU 2UGQXQJV]DKO = � |�� NRSSHOQ ]XQlFKVW GLH %DKQGUHKLPSXOVH
&

O ]X HLQHP

*HVDPWEDKQGUHKLPSXOV
&

/ XQG GLH 6SLQV
&

V ]X HLQHP *HVDPWVSLQ
&

6 � GLH DQVFKOLH�HQG EHLGH

]X HLQHP *HVDPWGUHKLPSXOV
&

- NRSSHOQ� 'LHVH .RSSOXQJ ZLUG DOOJHPHLQ DOV 5866(/�

6$81'(56�.RSSOXQJ RGHU /�6�.RSSOXQJ EH]HLFKQHW�

%HL VFKZHUHQ (OHPHQWHQ �= ! ��� NRSSHOQ ¤ ZLH LQ (LQ�(OHNWURQHQ�6\VWHPHQ ¤ GLH

%DKQGUHKLPSXOVH
&

O ]XHUVW PLW GHQ 6SLQV
&

V MHZHLOV ]X HLQHP *HVDPWGUHKLPSXOV
&

M � /HW]WHUH

NRSSHOQ GDQQ ]XP *HVDPWGUHKLPSXOV
&

- � 'LHVHU 0HFKDQLVPXV KHL�W M¤M�.RSSOXQJ�

)�U (OHPHQWH PLW �� � = � �� PLVFKHQ VLFK EHLGH .RSSOXQJVDUWHQ ]X HLQHU LQWHUPHGLlUHQ

.RSSOXQJ� ,P )DOO GHU UHLQHQ /�6�.RSSOXQJ NDQQ GLH *HVDPWEDKQGUHKLPSXOVTXDQWHQ]DKO / LQ

=ZHL�(OHNWURQHQ�6\VWHPHQ PLW GHQ %DKQGUHKLPSXOVHQ
&

O � XQG
&

O � DOOH JDQ]]DKOLJHQ :HUWH YRQ

_O�� O� _ ELV _O�� O� _ DQQHKPHQ� $QDORJ ]X GHQ %H]HLFKQXQJHQ I�U GLH %DKQGUHKLPSXOV�

TXDQWHQ]DKO O LQ (LQ�(OHNWURQHQ�6\VWHPHQ ZLUG GLH *HVDPWEDKQGUHKLPSXOVTXDQWHQ]DKO / LQ

0HKU�(OHNWURQHQ�6\VWHPHQ PLW /  6� ��� 3 � ��� ' � ���} EH]HLFKQHW�

'LH 6SLQTXDQWHQ]DKO V LVW VWHWV ×� GHVKDOE NDQQ GLH *HVDPWVSLQTXDQWHQ]DKO 6 LQ =ZHL�

(OHNWURQHQ�6\VWHPHQ QXU GLH :HUWH V��V�  � XQG V��V�  � DQQHKPHQ� 'LH HLQ]HOQHQ 7HUPH

ZHUGHQ GDQQ PLW
��6���

/ EH]HLFKQHW �%VS��
�
3�� 'LHVH 7HUPH N|QQHQ LQ GHU LQWHUPHGLlUHQ

.RSSOXQJ DXIJUXQG XQWHUVFKLHGOLFKHU *HVDPWGUHKLPSXOVH
&

- DXIVSDOWHQ� 'LH *HVDPWGUHK�

LPSXOVTXDQWHQ]DKO - NDQQ LQ =ZHL�(OHNWURQHQ�6\VWHPHQ DOOH JDQ]]DKOLJHQ :HUWH YRQ _/�6 _ ELV

_/�6 _ DQQHKPHQ� 'LH HLQ]HOQHQ =XVWlQGH ZHUGHQ PLW
��6���

/- EH]HLFKQHW �%VS��
�
3���

)�U GLH %H]HLFKQXQJ GHU /LQLHQ LP (OHNWURQHQVSHNWUXP LVW GHU (QG]XVWDQG PD�JHEHQG� ZREHL

lX�HUH (OHNWURQHQ XQEHU�FNVLFKWLJW EOHLEHQ� 3KRWRHOHNWURQHQOLQLHQ HLQHV (OHPHQWV ZHUGHQ

�EOLFKHUZHLVH HQWVSUHFKHQG GHU VSHNWURVNRSLVFKHQ %H]HLFKQXQJVZHLVH EHQDQQW� LQGHP GHP

FKHPLVFKHQ (OHPHQWV\PERO GLH %H]HLFKQXQJ GHV (QG]XVWDQGV QDFKJHVWHOOW ZLUG �%VS�� 6L �S×��

'HPJHJHQ�EHU ZLUG I�U $XJHUOLQLHQ GLH 5|QWJHQQRPHQNODWXU EHQXW]W� 'DEHL ZHUGHQ GHP

(OHPHQWV\VPERO GHU LQLWLLHUHQGH =XVWDQG GLHVHV hEHUJDQJV �%VS�� .� GHU (QG]XVWDQG

�%VS�� /�/�� QDFKJHVWHOOW� )DOOV HLQLJH (QHUJLHQLYHDXV HQHUJHWLVFK JOHLFK� XQG GDPLW

XQXQWHUVFKHLGEDU VLQG� ZHUGHQ DOOH HQWVSUHFKHQGHQ 6XIIL[H DXIJHI�KUW �%VS�� 6L ./���/���
��� 'D

HV LQIROJH GHU 5866(/�6$81'(56�.RSSOXQJ RGHU GHU LQWHUPHGLlUHQ .RSSOXQJ ]X HLQHU

HQHUJHWLVFKHQ $XIVSDOWXQJ NRPPW� ZLUG GHU hEHUJDQJVEH]HLFKQXQJ GDV HQWVSUHFKHQGH

�
*OHLFKHV JLOW I�U (LQ�9DNDQ]�6\VWHPH

�
*OHLFKHV JLOW I�U 0HKU�9DNDQ]�6\VWHPH

�
%HLVSLHOVZHLVH HQWVSUHFKHQ EHL OHLFKWHQ (OHPHQWHQ GLH /�� XQG GLH /��6FKDOH GHQ S�(OHNWURQHQ

�
'LHV HQWVSULFKW HLQHU (OHNWURQHQNRQILJXUDWLRQ GHV (QG]XVWDQGV YRQ �V

�
�S

�
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7HUPV\PERO RGHU GLH HQWVSUHFKHQGH =XVWDQGVEH]HLFKQXQJ LQ .ODPPHUQ QDFKJHVWHOOW

�%VS�� 6L ./���/��� �
�
'���

'LH OHW]WH %H]HLFKQXQJVZHLVH ZLUG LQ GHU 5HJHO QXU EHL 9HUJOHLFKHQ PLW WKHRUHWLVFKHQ

%HUHFKQXQJHQ YHUZHQGHW� ,P WlJOLFKHQ *HEUDXFK ZHUGHQ KlXILJ GLH HLQ]HOQHQ /LQLHQ HLQHV

hEHUJDQJV ]XVDPPHQJHIDVVW XQG DXVVFKOLH�OLFK GLH +DXSWVFKDOHQ DQJHJHEHQ �%VS�� 6L .//��

"� #
�	�����	
������

:LUG HLQ )HVWN|USHU PLW QLHGHUHQHUJHWLVFKHQ (OHNWURQHQ EHVWUDKOW� VR GULQJHQ GLHVH ELV ]X HLQHU

JHZLVVHQ 7LHIH �DEKlQJLJ YRQ GHU (QHUJLH� LQ GHQ )HVWN|USHU HLQ XQG ZHFKVHOZLUNHQ LQ GHU

JHVDPWHQ (LQGULQJWLHIH PLW LKP� 'LH ,QIRUPDWLRQVWLHIH GHU $XJHUHOHNWURQHQ ZLUG ZHQLJHU GXUFK

GLH (LQGULQJWLHIH GHU DQUHJHQGHQ 3ULPlUHOHNWURQHQ LQ GHQ )HVWN|USHU� VRQGHUQ YLHOPHKU GXUFK

GLH $XVWULWWVWLHIH GHU (OHNWURQHQ EHVWLPPW� 'LH PLWWOHUH $XVWULWWVWLHIH O�(� LVW LQ HLQHU JHJHEHQHQ

0DWUL[ DEKlQJLJ YRQ GHU (QHUJLH GHU (OHNWURQHQ� 'LH PLWWOHUH $XVWULWWVWLHIH O�(� EHU�FNVLFKWLJW

VRZRKO LQHODVWLVFKH DOV DXFK HODVWLVFKH 6WUHXSUR]HVVH� ,QHODVWLVFKH 3UR]HVVH YHUULQJHUQ GLH

(QHUJLH GHU HPLWWLHUWHQ (OHNWURQHQ� VR GDVV GLHVH QLFKW PHKU EHL GHU 3HDNHQHUJLH

QDFKJHZLHVHQ ZHUGHQ N|QQHQ� 'LH PLWWOHUH IUHLH :HJOlQJH ELV ]X HLQHP LQHODVWLVFKHQ

6WUHXHUHLJQLV ZLUG DOV LQHODVWLVFKH PLWWOHUH IUHLH :HJOlQJH OLPIS�(�
� EH]HLFKQHW�

'DQHEHQ EHHLQIOXVVHQ HODVWLVFKH 6WUHXSUR]HVVH GLH ,QWHQVLWlW HLQHV 6LJQDOV� 6R QLPPW GLH

,QWHQVLWlW GXUFK YRUZlUWVJHVWUHXWH (OHNWURQHQ HLQHUVHLWV ]X� $QGHUHUVHLWV YHUOlQJHUW VLFK GHU

:HJ GHU (OHNWURQHQ LP )HVWN|USHU GXUFK GLH HODVWLVFKH 6WUHXXQJ� 'DPLW VWHLJW GLH

:DKUVFKHLQOLFKNHLW YRQ LQHODVWLVFKHQ 6WUHXSUR]HVVHQ� ZRGXUFK GLH 6LJQDOLQWHQVLWlW YHUPLQGHUW

ZLUG� 'HPQDFK YHUN�U]W GLH HODVWLVFKH 6WUHXXQJ YRQ (OHNWURQHQ GLH 3URMHNWLRQ GHU LQHODVWLVFKHQ

PLWWOHUHQ IUHLHQ :HJOlQJH OLPIS�(� LQ 5LFKWXQJ GHU 3UREHQQRUPDOHQ�

$OOJHPHLQ QLPPW GLH ,QWHQVLWlW ,�]� HLQHV 6LJQDOV PLW H[S>�] �O�(�@ DE� ZREHL ] GLH (QWIHUQXQJ

YRQ GHU 2EHUIOlFKH LVW� 'LH *HVDPWLQWHQVLWlW ,J HLQHV 6LJQDOV LVW LQ KRPRJHQHQ 0DWHULDOLHQ

GHP]XIROJH�

� �� �J � � � �� H[S ] � ( G]

�

� � �

f

� O ���

'LH ELVKHU DQJHVWHOOWHQ hEHUOHJXQJHQ JHOWHQ I�U (OHNWURQHQ� GLH LQ 5LFKWXQJ GHU

3UREHQQRUPDOHQ HPLWWLHUW ZHUGHQ� :HUGHQ VLH LQ HLQHP :LQNHO \ ]XU 3UREHQQRUPDOHQ HPLWWLHUW�

VR YHUULQJHUW VLFK GLH PLWWOHUH $XVWULWWVWLHIH O�(� XP GHQ )DNWRU FRV \
��

'LH PLWWOHUH $XVWULWWVWLHIHQ O�(� I�U (OHNWURQHQ PLW HLQHU NLQHWLVFKHQ (QHUJLH ]ZLVFKHQ �� H9 XQG

� NH9 VWHLJW PLW GHU (QHUJLH XQG NDQQ MH QDFK 0DWUL[ ]ZLVFKHQ ��� XQG ��� QP OLHJHQ� )ROJOLFK

LVW GLH ,QIRUPDWLRQVWLHIH GHU DQDO\VLHUWHQ (OHNWURQHQ GHXWOLFK NOHLQHU DOV GLH (LQGULQJWLHIH HLQHU

DQUHJHQGHQ 6WUDKOXQJ YRQ ]�%� �� NH9� 'HILQLHUW PDQ GLH ,QIRUPDWLRQVWLHIH DOV GLH 6FKLFKW� DXV

GHU ��� DOOHU ,QIRUPDWLRQVWUlJHU VWDPPHQ� VR HUJLEW VLFK DXV *OHLFKXQJ ��� HLQH 6FKLFKWGLFNH

YRQ �O XQG GDPLW HLQH ,QIRUPDWLRQVWLHIH YRQ � ¤ �� 0RQRODJHQ� 'LH $(6 LVW GDQQ EHVRQGHUV

REHUIOlFKHQVHQVLWLY� ZHQQ QLHGHUHQHUJHWLVFKH hEHUJlQJH PLW HLQHU (QHUJLH

��H9 � (NLQ � ��� H9 DXVJHZHUWHW ZHUGHQ N|QQHQ� ,QVEHVRQGHUH ODVVHQ VLFK 2EHUIOlFKHQ�

DQUHLFKHUXQJHQ DOV VROFKH HUNHQQHQ� ZHQQ hEHUJlQJH HLQHV (OHPHQWV PLW KLQUHLFKHQG

XQWHUVFKLHGOLFKHU (QHUJLH DXVJHZHUWHW ZHUGHQ N|QQHQ�

�
LPIS� LQHODVWLF PHDQ IUHH SDWK

�
%HL GHU PLWWOHUHQ $XVWULWWVWLHIH O�(� ZLUG QXU GLH 3URMHNWLRQ LQ 5LFKWXQJ GHU 3UREHQQRUPDOHQ EHWUDFKWHW�
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$� %��
���������
�

=XU 4XDQWLIL]LHUXQJ HLQHU (OHPHQWNRQ]HQWUDWLRQ DQ GHU 3UREHQREHUIOlFKH LVW HV ZLFKWLJ� GLH

)DNWRUHQ ]X NHQQHQ� GLH GLH ,QWHQVLWlW ,L�/� GHU /LQLH / DOV 0HVVVLJQDO EHVWLPPHQ� 8QWHU

%HU�FNVLFKWLJXQJ YRQ *OHLFKXQJ � NDQQ I�U $XJHUHOHNWURQHQOLQLHQ DOOJHPHLQ IROJHQGH

%H]LHKXQJ DXIJHVWHOOW ZHUGHQ�

�
; ;L 3 3 0 3 L

�

�/� M $ �( � �� U � �( �( � �� 7�(� '�(� Q �]� H[S> ] � �(� FRV @ G] � � � � � � � � � �

f

�V H O \ ���

PLW M3 � 6WUDKOGLFKWH GHV (OHNWURQHQVWUDKOV E]Z� GHU 5|QWJHQVWUDKOHQ

$ � EHVWUDKOWH )OlFKH

V;�(3� � ,RQLVLHUXQJVTXHUVFKQLWW GHV 1LYHDXV ;� GDV GHQ 3UR]HVV LQLWLLHUW� LQ $EKlQJLJNHLW GHU

3ULPlUVWUDKOHQHUJLH (3
U0�(;�(3�H� � PDWUL[DEKlQJLJHU 5�FNVWUHXWHUP� ZHUGHQ 3ULPlUHOHNWURQHQ� GLH PLW GHU (QHUJLH (3

XQG GHP (LQIDOOVZLQNHO H DXI GLH 3UREH WUHIIHQ XQG HLQGULQJHQ� LQ HLQHU 7LHIH ]

]XU�FNJHVWUHXW� N|QQHQ GLHVH DXI GHP :HJ ]XU 3UREHQREHUIOlFKH ]XVlW]OLFK

1LYHDXV PLW GHU (QHUJLH (; LRQLVLHUHQ�

7�(� � 7UDQVPLVVLRQVNRHIIL]LHQW GHV $QDO\VHV\VWHPV I�U (OHNWURQHQ PLW GHU (QHUJLH (

'�(� � 'HWHNWLRQVNRHIIL]LHQW GHV $QDO\VHV\VWHPV I�U (OHNWURQHQ PLW GHU (QHUJLH (

J � :DKUVFKHLQOLFKNHLW GHV $XJHU�EHUJDQJV ;<= QDFK ,RQLVDWLRQ DXI GHP 1LYHDX ;

QL�]� � $Q]DKOGLFKWH GHV (OHPHQWV L LQ $EKlQJLJNHLW GHU 7LHIH ]

'LHVH *OHLFKXQJ ILQGHW LQ GHU 3UD[LV NDXP $QZHQGXQJ� GD YLHOH )DNWRUHQ GHP $QDO\WLNHU QLFKW

GLUHNW ]XJlQJOLFK VLQG� :LUG GLH 1lKHUXQJ ]XJUXQGH JHOHJW� GDVV LP %HUHLFK GHU

,QIRUPDWLRQVWLHIH GDV (OHPHQW L KRPRJHQ YHUWHLOW LVW� NDQQ GDV ,QWHJUDO LQ *OHLFKXQJ � ]X

QLO�(�FRV\ EHVWLPPW ZHUGHQ� )DVVW PDQ QXQ M±$ ]XP )OXVV - XQG DOOH QLFKW GLUHNW ]XJlQJOLFKHQ

)DNWRUHQ ]X GHP 6HQVLWLYLWlWVIDNWRU 6L�/� ]XVDPPHQ� YHUHLQIDFKW VLFK *OHLFKXQJ � ]X�

� �L L L�/�  �/� Q� �� ���

,P $OOJHPHLQHQ NRPPW HV EHL 2EHUIOlFKHQDQDO\VHQ QLFKW DXI DEVROXWH :HUWH DQ� 9RQ JU|�HUHP

,QWHUHVVH LVW GHU 6WRIIPHQJHQDQWHLO [ DOOHU LQ GHU 3UREH HQWKDOWHQHQ .RPSRQHQWHQ� 'D GHU

)OXVV - I�U DOOH .RPSRQHQWHQ JOHLFK LVW� HUJLEW VLFK I�U GHQ 6WRIIPHQJHQDQWHLO GHU .RPSRQHQWH L

HLQHU 3UREH PLW P .RPSRQHQWHQ�

[  
Q

Q

 

�/�

�/�

�/�

�/�
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N �
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� �
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'LH 6HQVLWLYLWlWVIDNWRUHQ 6L�/� OLHJHQ I�U HLQH JDQ]H 5HLKH YRQ $XJHU� XQG 3KRWRHOHNWURQHQOLQLHQ

DOOHU VWDELOHQ (OHPHQWH LQ 5HIHUHQ]ZHUNHQ WDEHOOLHUW YRU� 'LH DQKDQG GLHVHU *OHLFKXQJ

EHVWLPPWHQ 6WRIIPHQJHQDQWHLOH VLQG PLW HLQHP UHODWLYHQ )HKOHU YRQ ��� ¤ ��� EHKDIWHW� ZHQQ

WDEHOOLHUWH 6HQVLWLYLWlWVIDNWRUHQ YHUZHQGHW ZHUGHQ�

+LQVLFKWOLFK GHU LQ GHU $XJHUHOHNWURQHQ�6SHNWURVNRSLH ]XU TXDQWLWDWLYHQ $QDO\VH RIW

YHUZHQGHWHQ SHDN�WR�SHDN�$PSOLWXGH�� LQ G1�(��G(�6SHNWUHQ HQWIlOOW GDV 3UREOHP GHU

8QWHUJUXQGEHVWLPPXQJ� $OOHUGLQJV NDQQ HV KLHU LQIROJH HLQHU bQGHUXQJ GHU FKHPLVFKHQ

��
SHDN�WR�SHDN�$PSOLWXGH� 'LIIHUHQ] GHV 0D[LPXPV XQG GHV 0LQLPXPV GHV GLIIHUHQ]LHUWHQ 3HDNV
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8PJHEXQJ ]X 3HDNIRUPlQGHUXQJHQ NRPPHQ��� GLH VLFK JUDYLHUHQG DXI GLH SHDN�WR�SHDN�

$PSOLWXGH DXVZLUNHQ XQG GDQQ GHQ UHODWLYHQ )HKOHU YHUJU|�HUQ� ZHQQ ]XU $XVZHUWXQJ GLH

6HQVLWLYLWlWVIDNWRUHQ 6L�/� EH]�JOLFK GHU UHLQHQ (OHPHQWH HLQJHVHW]W ZHUGHQ�

&� #
������
����������'��

,Q EHLGHQ 0HVVYHUIDKUHQ $(6 XQG ;36 ZLUG HLQ YRQ GHU 3UREH HPLWWLHUWHV

6HNXQGlUHOHNWURQHQVSHNWUXP LP (QHUJLHEHUHLFK YRQ 1XOO ELV ]X HWZD � NH9 DXIJHQRPPHQ�

%HLGH 9HUIDKUHQ N|QQHQ UHODWLY HLQIDFK PLWHLQDQGHU NRPELQLHUW ZHUGHQ� ZHLO LQ EHLGHQ 9HUIDKUHQ

GHUVHOEH KRFKDXIO|VHQGH (QHUJLHDQDO\VDWRU HLQJHVHW]W ZLUG� 'DEHL VWHOOW ;36 K|KHUH

$QVSU�FKH DQ GLH (QHUJLHDXIO|VXQJ� 'LH .RPELQDWLRQ GLHVHU ]ZHL 0HVVYHUIDKUHQ ZLUG DQ

PRGHUQHQ 0XOWLWHFKQLNDQODJHQ GXUFK GHQ (LQVDW] YRQ (OHNWURQHQNDQRQH XQG

5|QWJHQVWUDKOHQTXHOOH DOV $QUHJXQJVTXHOOHQ EHL 9HUZHQGXQJ HLQHV +DOENXJHODQDO\VDWRUV

�&+$��� UHDOLVLHUW� 'HU &+$ HPSILHKOW VLFK LQ 0XOWLWHFKQLN� ZLH DXFK LQ UHLQHQ ;36�$QODJHQ

DXIJUXQG VHLQHU K|KHUHQ (QHUJLHDXIO|VXQJ JHJHQ�EHU GHP LQ UHLQHQ $(6�$QODJHQ ZHJHQ GHU

KRKHQ 7UDQVPLVVLRQ RIW YHUZHQGHWHQ ]\OLQGULVFKHQ 6SLHJHODQDO\VDWRU �&0$���� 'XUFK GLH

.RPELQDWLRQ EHLGHU 9HUIDKUHQ LQ HLQHU $QODJH ZHUGHQ GLH 6FKZlFKHQ GHV HLQHQ GXUFK GLH

6WlUNHQ GHV DQGHUHQ NRPSHQVLHUW�

,P 3UDNWLNXP VWHKW I�U $(6�0HVVXQJHQ HLQ $XJHUHOHNWURQHQ�6SHNWURPHWHU GHU )LUPD 9DULDQ ]XU

9HUI�JXQJ� =HQWUDOHU %HVWDQGWHLO GLHVHV 6\VWHPV LVW HLQ &0$ �$EE� �� PLW HLQHU

(QHUJLHDXIO|VXQJ '(�( YRQ ���� XQG HLQHU 7UDQVPLVVLRQ YRQ ���

$EELOGXQJ �� 6FKHPDWLVFKH 'DUVWHOOXQJ GHU )XQNWLRQVZHLVH HLQHV &0$

'LH YRQ GHU 3UREH HPLWWLHUWHQ (OHNWURQHQ� GLH XQWHU HLQHP $N]HSWDQ]ZLQNHO D YRQ FD� ��� ]XU

=\OLQGHUDFKVH LQ GHQ $QDO\VDWRU JHODQJHQ� ZHUGHQ GRUW LQIROJH GHV HOHNWULVFKHQ )HOGV ]ZLVFKHQ

GHQ .RQGHQVDWRU]\OLQGHUQ DEJHOHQNW� 'LH $EOHQNXQJ GHU (OHNWURQHQ LP $QDO\VDWRU LVW EHL

JHJHEHQHQ $N]HSWDQ]ZLQNHO D DEKlQJLJ YRQ LKUHU (QHUJLH XQG YRQ GHU 6WlUNH GHV DQJHOHJWHQ

HOHNWULVFKHQ )HOGV� 1XU EHL SDVVHQGHP 9HUKlOWQLV YRQ HOHNWULVFKHU )HOGVWlUNH LQQHUKDOE GHV

.RQGHQVDWRUV XQG NLQHWLVFKHU (QHUJLH GHU (OHNWURQHQ ZHUGHQ VLH DXI GHQ $XVWULWWVVSDOW JHOHQNW

��
%VS�� .//�hEHUJlQJH YRQ JUDSKLWLVFKHP .RKOHQVWRII RGHU NDUELGLVFKHP .RKOHQVWRII

��
&+$� �HQJO�� FRQFHQWULF KHPLVSKHULFDO DQDO\VHU

��
&0$� �HQJO�� F\OLQGULFDO PLUURU DQDO\VHU
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XQG N|QQHQ GHWHNWLHUW ZHUGHQ� ZREHL GHU $EVWDQG GHU 3UREH ]XP )RNXVSXQNW GHV $QDO\VDWRUV

JHQDX HLQJHVWHOOW ZHUGHQ PXVV� 9HUlQGHUW PDQ GDV HOHNWULVFKH )HOG NRQWLQXLHUOLFK� VR ZLUG HLQ

6SHNWUXP GHU HPLWWLHUWHQ (OHNWURQHQ DXIJH]HLFKQHW�

'HV :HLWHUHQ LVW GLHVHV 6\VWHP PLW HLQHU LQWHJUDOHQ� G�K� VLFK DXI GHU $QDO\VDWRUDFKVH

EHILQGHQGHQ (OHNWURQHQNDQRQH DXVJHVWDWWHW� 'LHVH HUUHLFKW HLQHQ PLQLPDOHQ %HVFKXVVIOHFN YRQ

� �P 'XUFKPHVVHU XQG 6WUDKOHQHUJLHQ ELV ]X �� NH9� =XVlW]OLFK LVW GDV 6\VWHP PLW HLQHU

(OHNWURQHQTXHOOH �6WUDKOHQHUJLH ELV � NH9� DXVJHVWDWWHW� GLH VWUHLIHQG� G�K� ��� ]XU 3UREHQQRU�

PDOHQ HLQVFKLH�W XQG PLW GHU HLQ 6SRW YRQ PLQLPDO ��� �P HUUHLFKW ZHUGHQ NDQQ� ,P JOHLFKHQ

:LQNHO ]XU $QDO\VDWRUDFKVH LVW HLQH ,RQHQNDQRQH �3ULPlULRQHQHQHUJLH ELV � NH9� HLQJHEDXW� PLW

GHUHQ +LOIH VRZRKO GLH 3UREHQREHUIOlFKH GXUFK VRJHQDQQWHV 6SXWWHUQ YRQ .RQWDPLQDWLRQHQ

JHUHLQLJW ZHUGHQ� DOV DXFK 7LHIHQSURILOH YHUPHVVHQ ZHUGHQ N|QQHQ� 'HU 6SXWWHUIOHFN ¤

DXVJHPHVVHQ DQ HLQHU EHVFKLFKWHWHQ 3UREH ¤ EHVLW]W HLQHQ 'XUFKPHVVHU YRQ FD� � FP�

'HU 3UREHQKDOWHU GHV 6\VWHPV NDQQ ELV ]X �� 3UREHQ DXIQHKPHQ�

� ��� ��� ��� ��� ����

���
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9HUVXFK ��� $XJHUHOHNWURQHQ � 6SHNWURVNRSLH ��
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$OV 'HWHNWLRQVHLQKHLW GLHVHV 6\VWHPV IXQJLHUW HLQ &KDQQHOWURQ� ZHOFKHV LP ,PSXOV�=lKOEHWULHE

�1�(��6SHNWUXP� DEHU DXFK LQ .RPELQDWLRQ PLW HLQHP SKDVHQVHQVLWLYHQ 9HUVWlUNHU �/,$��� LP

$QDORJ�%HWULHE �G1�(��G(�6SHNWUXP� JHQXW]W ZLUG� $OV %HLVSLHOH ZHUGHQ LQ $EE� �D GDV 1�(��

6SHNWUXP XQG LQ $EE� �E GDV G1�(��G(�6SHNWUXP YRQ .XSIHU JH]HLJW�

,Q GLHVHU $QODJH ZLUG PLW I�QI ,RQHQJHWWHUSXPSHQHLQKHLWHQ �7ULRGHQSXPSHQ� 3XPSOHLVWXQJ�

�� O�V MH (LQKHLW� DOV +DXSWSXPSHQ HLQ $UEHLWVGUXFN YRQ S � �±��
��

3D HUUHLFKW� GHU GXUFK

(LQVDW] GHU 7LWDQVXEOLPDWLRQVSXPSH LQ .RPELQDWLRQ PLW HLQHU LQ GHU $QODJH LQWHJULHUWHQ

.DOWZDQG �JHN�KOW PLW IO�VVLJHP 6WLFNVWRII� XP HLQH *U|�HQRUGQXQJ YHUEHVVHUW ZHUGHQ NDQQ�

=ZHL 6RUSWLRQVSXPSHQ GLHQHQ DOV 9RUSXPSHQ�
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,P 3UDNWLNXP VROOHQ IROJHQGH H[SHULPHQWHOOH *UXQGODJHQ HUDUEHLWHW ZHUGHQ�

x )XQNWLRQVZHLVH YRQ (OHNWURQHQ�(QHUJLH�$QDO\VDWRUHQ

�YHUVFKLHGHQH 7\SHQ� &+$� &0$� 5)$�

x 3ULQ]LS GHU 6HNXQGlUHOHNWURQHQYHUYLHOIlOWLJXQJ �6(9� &KDQQHOWURQ� &KDQQHOSODWH�

x 3ULQ]LS GHU SKDVHQ�HPSILQGOLFKHQ 9HUVWlUNXQJ �/RFN�,Q�9HUVWlUNHU�

x )XQNWLRQVZHLVH YRQ (OHNWURQHQ� XQG ,RQHQNDQRQH

x (U]HXJXQJ YRQ 8OWUD�+RFK�9DNXXP �8+9�

x 'UXFNPHVVXQJ LP 8+9
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'LH 7KHRULH ]XU $XVZHUWXQJ GHU 6SHNWUHQ ZLUG LP 3UDNWLNXP HUDUEHLWHW�
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4XDOLWDWLYH XQG TXDQWLWDWLYH $QDO\VH HLQHU XQEHNDQQWHU 3UREHQ�
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>�@ '� %ULJJV� 0� 3� 6HDK �+UVJ�� 3UDNWLFDO 6XUIDFH $QDO\VLV E\ $XJHU DQG ;�UD\

3KRWRHOHFWURQ 6SHFWURVFRS\� -RKQ :LOH\ 	 6RQV� &KLFKHVWHU� 1HZ <RUN ������

>�@ *� (UWO� -� .�SSHUV� /RZ (QHUJ\ (OHFWURQV DQG 6XUIDFH &KHPLVWU\� 9&+� :HLQKHLP ������

>�@ 7� $� &DUOVRQ� 3KRWRHOHFWURQ DQG $XJHU 6SHFWURVFRS\� 3OHQXP 3UHVV� 1HZ <RUN ������

>�@ (� )XFKV� +� 2SSRO]HU� +� 5HKPH� 3DUWLFOH %HDP 0LFURDQDO\VLV� 9&+� :HLQKHLP ������

>�@ 0� *UDVVHUEDXHU� +� -� 'XGHN� 0� )� (EHO� $QJHZDQGWH 2EHUIOlFKHQDQDO\VH� 6SULQJHU�

%HUOLQ� +HLGHOEHUJ� 1HZ <RUN� 7RN\R ������

>�@ /� &� )HOGPDQ� -� :� 0D\HU� )XQGDPHQWDOV RI 6XUIDFH DQG 7KLQ )LOP $QDO\VLV� 1RUWK�

+ROODQG� 1HZ <RUN� $PVWHUGDP� /RQGRQ ������
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