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9RQ GHU 6FKUHLEPDVFKLQH ]X 0LNURUHFKQHUV\VWHPHQ

'HU %HLWUDJ GHU 0HUFHGHV %�URPDVFKLQHQ�:HUNH�
5RERWURQ�(OHNWURQLN =HOOD�0HKOLV ]XU (QWZLFNOXQJ GHU

5HFKHQWHFKQLN LQ GHU ''5

&KULVWLQH .UDXVH 'LHWHU -DFREV

)DNXOWlW I�U ,QIRUPDWLN� $XWRPDWLVLHUXQJ
,QVWLWXW I�U 3UDNWLVFKH ,QIRUPDWLN XQG 0HGLHQLQIRUPDWLN

7HFKQLVFKH 8QLYHUVLWlW ,OPHQDX
3RVWIDFK ������
����� ,OPHQDX

FKULVWLQH�NUDXVH#WX�LOPHQDX�GH

$P +LPPHOUHLFK �
����� 6XKO

'LH (QWZLFNOXQJ GHU 5HFKHQWHFKQLN LQ 'HXWVFKODQG NRQ]HQWULHUWH VLFK DP (QGH GHV ���
XQG DP $QIDQJ GHV ��� -DKUKXQGHUWV EHVRQGHUV DXI 6DFKVHQ XQG 7K�ULQJHQ� ,KUH 6WDQG�
RUWH ODJHQ LQ *ODVK�WWH� &KHPQLW]� 0HKOLV �DE ���� =HOOD�0HKOLV� XQG 6|PPHUGD� ����
EHIDQGHQ VLFK HWZD �� � GHU %�URPDVFKLQHQLQGXVWULH DXI GHP *HELHW GHU KHXWLJHQ QHX�
HQ %XQGHVOlQGHU�

$EELOGXQJ �� $QVLFKW GHV +DXSWZHUNHV LQ =HOOD�0HKOLV



���

'LH *HVFKLFKWH GHV %HWULHEHV LQ =HOOD�0HKOLV VHW]W HLQ� DOV GLH ���� YRQ 'U� SKLO� *XVWDY
0H] LQ %HUOLQ JHJU�QGHWH 0HUFHGHV %�URPDVFKLQHQ *PE+ LP ,,,� 4XDUWDO ���� LKUH
3URGXNWLRQVVWlWWH YRQ 6FKUHLEPDVFKLQHQ YRQ %HUOLQ QDFK 0HKOLV LQ 7K�ULQJHQ YHUOHJWH
�8UVDFKH� VHKU JXWHU 6WDPP DQ )DFKDUEHLWHUQ DXV GHU 0HWDOOEUDQFKH XQG QLHGULJHUH /|K�
QH DOV LQ %HUOLQ� XQG GRUW DP �� ��� ���� LQ GHQ 0HUFHGHV %�URPDVFKLQHQ�:HUNHQ
$�*� LQ HLQHP 1HXEDX PLW GHU 3URGXNWLRQ GHU 6FKUHLEPDVFKLQH0RGHOO ,, EHJLQQW� 'LH�
VH 6FKUHLEPDVFKLQH HUUHJWH $XIVHKHQ GXUFK LKUH =HUOHJEDUNHLW LQ GLH GUHL ZHVHQWOLFKHQ
%HVWDQGWHLOH *HVWHOO� :DJHQ XQG 7\SHQNRUE� 'DPLW HUODXEWH VLH GDV $XVZHFKVHOQ GHU
7\SHQN|UEH XQG VRPLW GDV 6FKUHLEHQ LQ YHUVFKLHGHQHQ 6FKULIWV\VWHPHQ�

0LW GHU 0HUFHGHV (OHNWUD VWHOOWH GHU %HWULHE ���� GLH HUVWH HOHNWULVFK DQJHWULHEHQH
%�URVFKUHLEPDVFKLQH GHU :HOW YRU�

5HFKHQPDVFKLQHQ ZXUGHQ YRQ $QIDQJ DQ LP %HWULHE KHUJHVWHOOW� (LQH EHVRQGHUH %HGHX�
WXQJ HUODQJWH GLH YRQ &KULVWHO +DPDQQ QDFK GHP 3URSRUWLRQDOKHEHOSULQ]LS HQWZLFNHOWH
5HFKHQPDVFKLQH 0HUFHGHV�(XNOLG� 'LH 0DVFKLQH (XNOLG 0RGHOO � LVW ���� GLH HUVWH
HOHNWULVFKH YROODXWRPDWLVFKH 0HUFHGHV�5HFKHQPDVFKLQH� 0LW GHP 9ROODXWRPDWHQ 5��
IDQG GLHVH 3URGXNWLRQVOLQLH ���� LKUHQ $EVFKOX��

6HLQH HUVWH %XFKXQJVPDVFKLQH� GLH 5HFKQHQGH (OHNWUD� SURGX]LHUWH GHU %HWULHE �����

$EELOGXQJ �� 'LH OHW]WH HOHNWURPHFKDQLVFKH 5HFKHQPDVFKLQH 5��60

'DV 3URGXNWLRQVSURILO ZXUGH ELV LQ GLH ����HU -DKUH HUIROJUHLFK GXUFK PHFKDQLVFKH XQG
HOHNWURPHFKDQLVFKH 6FKUHLEPDVFKLQHQ� 5HFKHQPDVFKLQHQ XQG %XFKXQJVPDVFKLQHQ
EHVWLPPW� 'HU %HWULHE JHQR� KRKHV QDWLRQDOHV XQG LQWHUQDWLRQDOHV $QVHKHQ XQG YHUNDXI�
WH VHLQH (U]HXJQLVVH LQ �EHU �� /lQGHU DXI � (UGWHLOHQ� 'LH %HOHJVFKDIW ZDU LQ GHU %O��
WH]HLW GHU 0HUFHGHV LQ GHQ GUHL�LJHU -DKUHQ DXI � ��� DQJHZDFKVHQ�
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$QIDQJ GHU ����HU -DKUH YROO]RJ GHU %HWULHE GHQ hEHUJDQJ ]XU HOHNWURQLVFKHQ %DXZHLVH
VHLQHU 5HFKHQPDVFKLQHQ� 0LW GHP 6(5 �D ZXUGH GLH 3URGXNWLRQ GHV HUVWHQ 7\SV HLQHV
WUDQVLVWRULVLHUWHQ SURJUDPPJHVWHXHUWHQ GLJLWDOHQ .OHLQUHFKQHUV GHU ''5 DXIJHQRPPHQ�
'HU ORJLVFKH (QWZXUI GHV 6(5 � HQWVWDQG LP ���� JHJU�QGHWHQ 9(% (OHNWURQLVFKH
5HFKHQPDVFKLQHQ �(/5(0$� .DUO�0DU[�6WDGW �KHXWH &KHPQLW]� XQG EDVLHUWH DXI GHU
HUVWHQ *HQHUDWLRQ YRQ +DOEOHLWHUEDXHOHPHQWHQ �*HUPDQLXP�'LRGHQ XQG *HUPDQLXP�
1)�7UDQVLVWRUHQ�� GLH ]XQlFKVW DXV ,PSRUWHQ �+LWDFKL� 9DOYR�� VSlWHU DXV ''5�
3URGXNWLRQ EH]RJHQ ZXUGHQ� ,Q VHLQHU .RQ]HSWLRQ OHKQWH VLFK GHU 5HFKQHU QRFK VHKU DQ
GLH ELV GDKLQ �EOLFKHQ PHFKDQLVFKHQ 9LHU�6SH]LHV�5HFKHQPDVFKLQHQ DQ� 'LH YLHU
*UXQGUHFKHQDUWHQ I�U ]Z|OIVWHOOLJH 'H]LPDO]DKOHQ HLQVFKOLH�OLFK 5XQGHQ� .RPPDUHFK�
QXQJ XQG 9RU]HLFKHQ ZDUHQ IHVW YHUGUDKWHW XQG OLHIHQ HWZD VR ZLH EHL HLQHU PHFKDQL�
VFKHQ 5HFKHQPDVFKLQH DE�

'HU 5HFKQHU ZXUGH HUVWPDOV DXI GHU /HLS]LJHU +HUEVWPHVVH ���� YRUJHVWHOOW� 0LW GHU
9HUEHVVHUXQJ GHU /HLVWXQJVIlKLJNHLW �X� D� 9HUGRSSOXQJ GHU 6SHLFKHUNDSD]LWlW� (UK|�
KXQJ GHU $UEHLWVJHVFKZLQGLJNHLW� ZHVHQWOLFKH 9HUEHVVHUXQJ GHU 3HULSKHULH GXUFK (LJHQ�
HQWZLFNOXQJHQ DXI GHP *HELHW GHU /RFKEDQGWHFKQLN� GXUFK GLH (QWZLFNOHU ZXUGHQ GLH
7\SHQ 6(5 �E� 6(5 �F XQG 6(5 �G LQ GLH 3URGXNWLRQ �EHUI�KUW�

%HLP 6(5 �G �HWZD ���� 'LRGHQ� HWZD ��� 7UDQVLVWRUHQ� �� 5HODLV� $UEHLWVIUHTXHQ]
HWZD �� N+]� HUIROJWH GLH (LQJDEH �EHU HLQH =HKQHUWDVWDWXU� ]ZHL /RFKEDQGOHVHU ���
=HLFKHQ�V� XQG HLQH )XQNWLRQVWDVWDWXU� )�U GLH $XVJDEH ZDUHQ GLH HOHNWULVFKH 6FKUHLE�
PDVFKLQH 6( � ��� =HLFKHQ�V� XQG HLQ /RFKEDQGVWDQ]HU ��� =HLFKHQ�V� YRUJHVHKHQ� $OV
6SHLFKHU GLHQWH HLQH 0DJQHWWURPPHO� GLH PLW K|FKVWHU 3Ul]LVLRQ KHU]XVWHOOHQ ZDU� 6LH
EHVWDQG DXV HLQHP )HVWZHUWVSHLFKHU I�U ��� =DKOZRUWH ���� 'H]LPDO]LIIHUQ ]X]�JOLFK
.RPPD XQG 9RU]HLFKHQ XQG HLQHP %HIHKOVVSHLFKHU I�U ��� (LQ]HOEHIHKOH� 'LH PLWWOHUH
=XJULIIV]HLW ]XP 7URPPHOVSHLFKHU EHWUXJ �� PV� +LQ]X NDPHQ ]ZHL 8PODXIUHJLVWHU
�5HFKHQUHJLVWHU XQG $NNXPXODWRU�� LQ GHQHQ GLH ]X YHUDUEHLWHQGHQ 2SHUDQGHQ EHUHLWJH�
VWHOOW ZHUGHQ PX�WHQ�

'HU 6(5 � ZDU YRQ $QIDQJ DQ VHULHQUHLI� :HJHQ GHU DEVROXWHQ 1HXKHLW HLQHV HOHNWURQL�
VFKHQ (U]HXJQLVVHV DXI GHP %�URPDVFKLQHQVHNWRU EHI�UFKWHWH PDQ $EVDW]VFKZLHULJNHL�
WHQ XQG VDK QXU HLQH JHULQJH 6W�FN]DKO YRU� 'DV ,QWHUHVVH GHU .XQGHQ EHVWlWLJWH GLHV
QLFKW� XQG VR ZXUGHQ �EHU ���� 6(5 SURGX]LHUW XQG LQ VHKU YLHOHQ %HWULH�
EHQ�,QVWLWXWLRQHQ I�U %HUHFKQXQJHQ LQ gNRQRPLH� :LVVHQVFKDIW XQG 7HFKQLN HLQJHVHW]W�

$OV GLH DP 6(5 � VFKULWWZHLVH YRUJHQRPPHQHQ (UJlQ]XQJVHQWZLFNOXQJHQ GLH /HLV�
WXQJVJUHQ]H HUUHLFKWHQ� ZXUGH GLH 1HXHQWZLFNOXQJ HLQHV .OHLQUHFKQHUV HUIRUGHUOLFK�
'DEHL NDPHQ GHP %HWULHE GLH ZLVVHQVFKDIWOLFKHQ XQG H[SHULPHQWHOOHQ $UEHLWHQ YRQ
3URIHVVRU 'U� 1� -� /HKPDQQ YRP ,QVWLWXW I�U 0DVFKLQHOOH 5HFKHQWHFKQLN GHU 78 'UHV�
GHQ ]X HLQHP .RPSDNWUHFKQHU '�D ]XJXWH� GHU XUVSU�QJOLFK LQ 6|PPHUGD LQ 6HULH SUR�
GX]LHUW ZHUGHQ VROOWH� 'LHVHU XQLYHUVDOH SURJUDPPJHVWHXHUWH 5HFKHQDXWRPDW GHU QLHG�
ULJVWHQ 3UHLVNODVVH EHVD� HLQ VHKU JXWHV ORJLVFKHV .RQ]HSW� GDV PLW HLQHP UHODWLY
JHULQJHQ %DXHOHPHQWHDXIZDQG ���� ELOOLJH ��0+]�*H�7UDQVLVWRUHQ *) ���� HLQH KRKH
5HFKHQJHVFKZLQGLJNHLW ]XOLH�� $OOHUGLQJV ZXUGHQ GLH /HLVWXQJVGDWHQ GHU PHFKDQLVFKHQ
XQG HOHNWURQLVFKHQ %DXHOHPHQWH YROO DXVJHUHL]W� 'HU 0DJQHWWURPPHOVSHLFKHU PLW
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$EELOGXQJ �� 'HU HOHNWURQLVFKH .OHLQUHFKQHU 6(5 �G

�� ��� 8�PLQ ]HLJWH HUKHEOLFKH 3UREOHPH EHL GHU )OLHKNUDIW� XQG :lUPHDXVGHKQXQJ�
'LH /RJLNVFKDOWXQJHQ DXI GHU %DVLV GHU 7UDQVLVWRUHQ *) ��� KDWWHQ EHL GHU JHZlKOWHQ
7DNWIUHTXHQ] YRQ ��� N+] NHLQH 5HVHUYHQ�

$EELOGXQJ �� 'HU .OHLQUHFKHQDXWRPDW '�D

'HVKDOE YHUOLHI GLH hEHUOHLWXQJ GHU DXVJH]HLFKQHWHQ ,QVWLWXWVHQWZLFNOXQJ DOV & ���� LQ
GLH 6HULHQIHUWLJXQJ GHV %HWULHEHV DE ���� QLFKW NRPSOLNDWLRQVORV XQG RKQH 5HLEXQJ
]ZLVFKHQ 'UHVGHQ XQG =HOOD�0HKOLV� :HJHQ YLHOHU IHUWLJXQJVWHFKQLVFKHU 3UREOHPH PX��
WH GLH +HUVWHOOXQJ GLHVHU HUVWHQ 3URGXNWLRQVYDULDQWH GHV '�D DEJHEURFKHQ ZHUGHQ� (V
PDFKWH VLFK HLQH QDFKWUlJOLFKH WRWDOH WHFKQLVFKH XQG WHFKQRORJLVFKH hEHUDUEHLWXQJ LP
%HWULHE HUIRUGHUOLFK� ZREHL GDV VHKU JXWH ORJLVFKH .RQ]HSW EHLEHKDOWHQ ZXUGH� 'DV (U�
JHEQLV ZDU HLQH QHXH� QXQ VHQNUHFKW JHODJHUWH 0DJQHWWURPPHO PLW QHXHQ 0DJQHWN|SIHQ�
'HU $EVWDQG ]ZLVFKHQ GHU .REDOW�1LFNHO�0DJQHWVFKLFKW XQG GHQ 0DJQHWN|SIHQ EHWUXJ
FD� �� ȝP� 'LH (UIDKUXQJHQ EHL GLHVHU (QWZLFNOXQJ ELOGHWHQ DXFK GHQ $XVO|VHU I�U GLH
VSlWHUH 3URGXNWLRQ YRQ )HVWSODWWHQVSHLFKHUQ� DXI GLH DP 6FKOX� HLQJHJDQJHQ ZHUGHQ
ZLUG�
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$EELOGXQJ �� 'LH 6SHLFKHUWURPPHO GHV &�������

hEHUDUEHLWXQJ XQG 1HXNRQ]LSLHUXQJ EHWUDIHQ HEHQVR (OHNWURQLN� %DXVWXIHQ� 3HULSKH�
ULHVWHXHUXQJ XQG NRQVWUXNWLYHQ $XIEDX� $XFK NRQQWH PDQ PLWWOHUZHLOH YHUI�JEDUH 6L�
'LRGHQ HLQVHW]HQ� :HLWHUKLQ ZXUGH HLQH XPIDQJUHLFKH 3URJUDPPELEOLRWKHN HUVWHOOW� 'DV
5HVXOWDW DOO GLHVHU $UEHLWHQ ZDU GHU ���� LQ GLH 3URGXNWLRQ �EHUI�KUWH QHXH .OHLQUHFKQHU
& ������� XQG VHLQHU :HLWHUHQWZLFNOXQJ & ���� =� 'HU '�D� NRQ]LSLHUW DOV ZLVVHQ�
VFKDIWOLFK�WHFKQLVFKHU 5HFKQHU� ZDU VRPLW ]XP XQLYHUVHOO HLQVHW]EDUHQ 5HFKQHU ZHLWHU�
HQWZLFNHOW ZRUGHQ� GHU X� D� LQ GHU 3UR]H�UHFKHQWHFKQLN� DXI 6FKLIIHQ XQG ]XU (USUREXQJ
DXFK LQ 0LOLWlUIDKU]HXJHQ (LQVDW]JHELHWH IDQG� (U NRQQWH VLFK LP ,Q� XQG $XVODQG
GXUFKVHW]HQ XQG HUUHLFKWH HLQH 6HULHQVW�FN]DKO YRQ FD� �����

$EELOGXQJ �� 'HU .OHLQUHFKQHU &���� =
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'�D & ���� & ���� =
(LQJDEH 7DVWDWXU

� /%�/HVHU
��� =HLFKHQ�V�

7DVWDWXU
6FKUHLEZHUN
� /%�/HVHU
�PD[� ��� =HLFKHQ�V�

7DVWDWXU
6FKUHLEZHUN
� /%�/HVHU
�PD[� ��� =HLFKHQ�V�
� /.�/HVHU

$XVJDEH � 6WUHLIHQGUXFNHU
��� =HLFKHQ�V�

6FKUHLEZHUN
� /%�6WDQ]HU
��� =HLFKHQ�V�
�� RGHU ��.DQDO�&RGH

6FKUHLEZHUN
�I�U 'LDORJYHUNHKU�
� /%�6WDQ]HU
� 6HULHQGUXFNHU
�DOSKDQXPHULVFK�
0RVDLNGUXFNHU�

6SHLFKHU � 0DJQHWWURPPHO
����� 3OlW]H j �� %LW�
�� ��� 8�PLQ�

� 0DJQHWWURPPHO
����� 3OlW]H j �� %LW�
��� (LQ]HO�0DJQHW�
N|SIH� �� ��� 8�PLQ�

� 0DJQHWWURPPHO
����� 3OlW]H j �� %LW�
��� (LQ]HO�0DJQHW�
N|SIH� �� ��� 8�PLQ�
� � H[WHUQH =XVDW]�
VSHLFKHU
����� 3OlW]H j �� %LW�
� ��� 8�PLQ�
� .DVVHWWHQ�0%�
(LQKHLW
PLW � $XI]HLFKQXQJV�
XQG :LHGHUJDEHJHUl�
WHQ ���� =HLFKHQ�V �
.DSD]LWlW� �� ���
DOSKDQXPHULVFKH
=HLFKHQ�

PLWWOHUH
=XJULIIV]HLW

���� PV
�PD[� ��� PV�

���� PV
�PD[� ��� PV�

���� PV
�PD[� ��� PV�

7DNWIUHTXHQ] ��� N+] ��� N+] ��� N+]

7DEHOOH �� 9HUJOHLFK ]ZLVFKHQ '�D XQG & ����

$E �� -XOL ���� QDQQWH VLFK GHU %HWULHE 9(% 5HFKHQHOHNWURQLN 0HLQLQJHQ�=HOOD�
0HKOLV� XQG HU ZDU DE �� $SULO ���� 7HLO GHV 9(% .RPELQDW =HQWURQLN �9(%� 9RONVHL�
JHQHU %HWULHE��

'HP LQWHUQDWLRQDOHQ 7UHQG IROJHQG� JDE HV ���� LQ GHU ''5 YHUVWlUNW 'LVNXVVLRQHQ XP
GHQ $XIEDX HLQHU PLNURHOHNWURQLVFKHQ ,QGXVWULH� GLH LP -XQL ���� ]X HLQHP %HVFKOX�
]XU (QWZLFNOXQJ GHU 0LNURHOHNWURQLN LQ GHU ''5 I�KUWHQ� 'LHVHU (QWZLFNOXQJ VWHOOWH
VLFK DXFK GHU %HWULHE� GHU DE �� -DQXDU ���� LQ GHQ QHXJHJU�QGHWHQ 9(% .RPELQDW
5RERWURQ DOV 9(% 5RERWURQ�(OHNWURQLN =HOOD�0HKOLV HLQJHJOLHGHUW ZXUGH� 'DPLW
HUKLHOW GDV 3URGXNWLRQVSURILO HLQ JUXQGVlW]OLFK K|KHUHV WHFKQLVFKHV 1LYHDX�



���

%HUHLWV DE -DQXDU ���� ZDU HLQ SURJUDPPLHUEDUHU .OHLQVWUHFKQHU ± 3.5 ���� � LQ
N�U]HVWHU )ULVW LQ GLH 3URGXNWLRQ �EHU]XOHLWHQ� 'HU QHXH 5HFKQHUW\S ZXUGH LP 9(%
5RERWURQ 'UHVGHQ� =HQWUXP I�U )RUVFKXQJ XQG 7HFKQLN� .DUO�0DU[�6WDGW� )DFKEHUHLFK
(� �=)7�(��� GHU DXFK DXV 7HLOHQ YRQ (/5(0$ HQWVWDQG� HQWZLFNHOW� (U EDVLHUWH DXI
GHU 026�/6,�7HFKQRORJLH XQG ZDU GDV HUVWH PLNURHOHNWURQLVFKH )LQDOSURGXNW GHV %H�
WULHEHV LQ =HOOD�0HKOLV� 'LH (LQVDW]JHELHWH GHV 3.5 EHIDQGHQ VLFK DXI ZLVVHQVFKDIWOLFK�
WHFKQLVFKHP *HELHW �0HGL]LQ� 3K\VLN� %LRORJLH� +\GUDXOLN� 0DVFKLQHQEDX� 1DFKULFKWHQ�
WHFKQLN� XQG LP NDXIPlQQLVFKHQ %HUHLFK �9HUWULHE� .RVWHQUHFKQXQJ� .DONXODWLRQ�
0DUNWIRUVFKXQJ�� =XJOHLFK GLHQWH GLHVHU .OHLQVWUHFKQHU DOV 7UDLQLQJVJHUlW I�U GLH (QW�
ZLFNOXQJ� 7HFKQRORJLH� hEHUOHLWXQJ XQG 3URGXNWLRQ PLNURHOHNWURQLVFKHU (U]HXJQLVVH
XQG EHUHLWHWH JHZLVVHUPD�HQ GLH GDUDXV IROJHQGH +DXSWHU]HXJQLVOLQLH PLW GHQ *HUlWHQ
3.5 ���� XQG 3.5 ���� YRU�

$EELOGXQJ �� 3.5 ����

0LW GLHVHQ (UIDKUXQJHQ ZDU HV P|JOLFK� GD� GHU %HWULHE DE ���� PLW GHU +HUVWHOOXQJ GHU
��%LW�0LNURUHFKQHUV\VWHPH . ���� XQG . ���� EHJLQQHQ NRQQWH XQG GDPLW ]XP HUVWHQ
3URGX]HQWHQ YRQ 0LNURUHFKQHUQ XQG DXFK ]XP ]HQWUDOHQ 3URGX]HQWHQ YRQ 0LNURUHFK�
QHUV\VWHPHQ LQ GHU ''5 ZXUGH�

(QWZLFNHOW ZXUGHQ GLHVH 6\VWHPH DE 0LWWH GHU ����HU -DKUH ZLHGHUXP LP 9(% .RPEL�
QDW 5RERWURQ 'UHVGHQ� =HQWUXP I�U )RUVFKXQJ XQG (QWZLFNOXQJ .DUO�0DU[�6WDGW� 0LW
GHU hEHUI�KUXQJ LQ GLH 3URGXNWLRQ XQG GHU 8PVWUXNWXULHUXQJ JUR�HU 7HLOH GHV %HWULHEHV
DXI GLH 0LNURHOHNWURQLN ZDU HLQH 9LHO]DKO YRQ $XIJDEHQ ]X EHZlOWLJHQ� ]XPDO GDV %H�
VRQGHUH GDULQ EHVWDQG� GD� (QWZLFNOXQJ� hEHUOHLWXQJ XQG 1XW]XQJ GHU 0LNURUHFKQHUV\V�
WHPH QDKH]X SDUDOOHO YHUOLHIHQ� 'DV EHWUDI YRU DOOHP GLH 3URGXNWLRQVYRUEHUHLWXQJ� GHQ
3U�IPLWWHOEDX XQG GHQ )XQNWLRQVPXVWHUEDX XQG VFKOR� HLQH XPIDQJUHLFKH 4XDOLIL]LHUXQJ
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GHU %HWULHEVDQJHK|ULJHQ HLQ� =XGHP VWHOOWH VLFK GLH )UDJH� RE HV JHOLQJHQ NRQQWH� EH�
GLQJW GXUFK GHQ HQRUPHQ 9RUVSUXQJ ZHVWOLFKHU +HUVWHOOHU DXI GHP *HELHW GHU 0LNUR�
HOHNWURQLN� �EHUKDXSW DXI GHP LQWHUQDWLRQDOHQ 0DUNW )X� IDVVHQ ]X N|QQHQ� $EHU HV JDE
NHLQH $OWHUQDWLYH� 6FKZLHULJNHLWHQ EHUHLWHWHQ GLH DQIlQJOLFK LPSRUWLHUWHQ 6FKDOWNUHLVH
ZHJHQ GHU ,QNRPSDWLELOLWlW YRQ =ROOUDVWHU XQG PHWULVFKHP 5DVWHU� 'LH 3URGXNWLRQ EHQ|�
WLJWH QHEHQ (LJHQOHLVWXQJHQ� ZLH EHVW�FNWH /HLWHUSODWWHQ I�U GLH $QVFKOX�VWHXHUXQJHQ�
DXFK .RRSHUDWLRQVOHLVWXQJHQ� 6R NDPHQ X� D� GLH EHVW�FNWHQ /HLWHUSODWWHQ I�U GLH %DX�
JUXSSHQ GHU =HQWUDOHQ 5HFKHQHLQKHLW �=5(� YRP 9(% 5RERWURQ�(OHNWURQLN 5LHVD� GLH
6FKDOWNUHLVH GHU )DPLOLH 8����8��� DXV GHP 9(% 0LNURHOHNWURQLN (UIXUW�

'LH 0LNURUHFKQHUV\VWHPH . ���� XQG . ���� VHW]WHQ VLFK DXV HLQHU 9LHO]DKO HLQ]HOQHU�
DXIHLQDQGHU DEJHVWLPPWHU %DXJUXSSHQ� PHLVW EHVW�FNWHU /HLWHUSODWWHQ� ZLH REHQ HU�
ZlKQW� ]XVDPPHQ XQG HUODXEWHQ VR GLH =XVDPPHQVWHOOXQJ JHUlWH� E]Z� NXQGHQVSH]LIL�
VFKHU 6\VWHPH I�U YLHOIlOWLJH $QZHQGXQJHQ� 'LH (LQ]HONRPSRQHQWHQ XPID�WHQ YHU�
VFKLHGHQH ]HQWUDOH 9HUDUEHLWXQJVHLQKHLWHQ �� .%\WHV�� 520 XQG 5$0 �� � � � ��
.%\WHV�� $QVFKOX�VWHXHUXQJHQ I�U SHULSKHUH *HUlWH �%LOGVFKLUP� 'UXFNHU� 7DVWDWXUHQ�
)ORSS\�'LVN�� %DXJUXSSHQHLQVlW]H XQG 6WURPYHUVRUJXQJVPRGXOH�

'DV 0LNURUHFKQHUV\VWHP . ���� ZXUGH DXI *UXQG VHLQHU /HLVWXQJVSDUDPHWHU LQ YLHOHQ
%HWULHEHQ GHU ''5 ]X HLQHP ZLFKWLJHQ 7HLO GHU 3URGXNWLRQ YRQ )LQDOJHUlWHQ� ,P HLJH�
QHQ :HUN NRQQWH GLH )RUVFKXQJ XQG (QWZLFNOXQJ QXQ GLUHNW DXI GLH PRGHUQHQ %DXJUXS�
SHQ ]XU�FNJUHLIHQ XQG I�U QHXH (U]HXJQLVVH HLQVHW]HQ� 9RU DOOHP ELOGHWH GDV 5HFKQHU�
V\VWHP . ���� X� D� GLH *UXQGODJH I�U GDV 0LNURUHFKQHUHQWZLFNOXQJVV\VWHP 05(6� I�U
%LOGVFKLUPJHUlWH� ZLH GLH NRQILJXULHUEDUH 'DWHQVWDWLRQ . ����� RGHU GLH 6\VWHPVWHXHU�
HLQKHLWHQ�

2EZRKO VSlWHU VFKQHOOHUH 6FKDOWNUHLVH ]XU 9HUI�JXQJ VWDQGHQ� JDE HV NHLQH :HLWHUHQW�
ZLFNOXQJ GLHVHV 6\VWHPV� 'LH 8UVDFKH ZDU GHU hEHUJDQJ ]XU ���%LW�7HFKQLN LP 9(%
.RPELQDW 5RERWURQ XQG GLH 8PSURILOLHUXQJ GHV %HWULHEHV LQ =HOOD�0HKOLV�
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$EELOGXQJ �� .RPSRQHQWHQ GHV 0LNURUHFKQHUV\VWHPV . ����

$E ���� JHK|UWHQ GLH %LOGVFKLUPJHUlWH . ���� ± . ���� ]X GHQ QHXHQ 0LNURUHFKQHU�
(QGSURGXNWHQ GHV %HWULHEHV� 'LHVH (U]HXJQLVVH ZDUHQ PLNURSURJUDPPJHVWHXHUWH
(LQ�$XVJDEH�7HUPLQDOV� GLH HLQH IXQNWLRQHOOH (LQKHLW DXV %LOGVFKLUPJHUlW XQG %HGLHQ�
WDVWDWXU LQ $XIWLVFKDXVI�KUXQJ ELOGHWHQ XQG DOV SHULSKHUH *HUlWH ]XU .RPSOHWWLHUXQJ YRQ
0LNURUHFKQHUQ ]X JU|�HUHQ 6\VWHPHQ GLHQWHQ�

.���� XQG . ���� ZXUGHQ I�U GDV 0LNURUHFKQHUV\VWHP . ���� YRQ 5RERWURQ HLQJH�
VHW]W� GDV HUVWH DOV %HGLHQHLQKHLW� GDV ]ZHLWH DOV XQLYHUVHOOHV %LOGVFKLUP�(LQ�$XVJDEH�
7HUPLQDO I�U GHQ 1DK� XQG )HUQDQVFKOX�� . ���� ZDU GLH 'DWHQVWDWLRQ LP 8QLYHUVHOOHQ
'DWHQVDPPHOV\VWHP $ ����� 'LHVHV 6\VWHP JHK|UWH LQ GLH (U]HXJQLVOLQLH 'DWHQHUIDV�
VXQJ XQG 'DWHQYHUDUEHLWXQJ GHV %HWULHEHV� GLH� ZLH XQWHQ HUOlXWHUW� SDUDOOHO ]XU 3URGXN�
WLRQ YRQ 0LNURUHFKQHU�(QGSURGXNWHQ DE ���� DXIJHEDXW ZXUGH� 'LH NRQILJXULHUEDUH
'DWHQVWDWLRQ . ���� NRQQWH LQ GHQ .RQILJXUDWLRQHQ PLW 0LQLIROLHQVSHLFKHU DOV DXWRQR�
PHV GLVNHWWHQRULHQWLHUWHV 7HUPLQDO E]Z� DOV .RSIVWDWLRQ LP ZHLWHUHQWZLFNHOWHQ 'DWHQ�
VDPPHOV\VWHP $ ���� XQG DOV (UIDVVXQJV� XQG 'LDORJWHUPLQDO LP %HWULHEVGDWHQV\VWHP
$ ���� PLW ODWHLQLVFKHU RGHU ODWHLQLVFK�N\ULOOLVFKHU 7DVWDWXU XQG ZDKOZHLVH PLW ]XVlW]OL�
FKHU )XQNWLRQ DOV 0DJQHWNDUWHQ�(UIDVVXQJV� XQG ±&RGLHUVWDWLRQ EHQXW]W ZHUGHQ� 'DV
ZHVHQWOLFK 1HXH EHVWDQG DEHU GDULQ� GD� . ���� DXFK HLQ DXWRQRPHU ZLVVHQVFKDIWOLFK�



���

WHFKQLVFKHU /DERU� E]Z� %�URUHFKQHU PLW ]ZHL )ORSS\ 'LVFV XQG 'UXFNHU XQG GHP
%HWULHEVV\VWHP 6&3 ZDU XQG VRPLW GHU HUVWH YRQ 5RERWURQ�(OHNWURQLN =HOOD�0HKOLV
KHUJHVWHOOWH 3&�

$OOH %LOGVFKLUPJHUlWH EHVWDQGHQ DXV .�����%DXJUXSSHQ �=HQWUDOH 5HFKHQHLQKHLW�
520� 5$0� $QVFKOX�VWHXHUXQJHQ� 6WURPYHUVRUJXQJVPRGXOH��

$EELOGXQJ �� 'LH NRQILJXULHUEDUH 'DWHQVWDWLRQ . ����

'HU EHVFKULHEHQH (LQVWLHJ GHU �0HUFHGHV� � ZLH GLH %HVFKlIWLJWHQ GLH )LUPD GDPDOV
QDQQWHQ � LQ GLH (OHNWURQLN XQG LKUH 1XW]XQJ I�U 0DVFKLQHQ� ZDUI GLH )UDJH DXI� ZHOFKH
(U]HXJQLVVH GHU .OHLQUHFKQHUOLQLH QDFKIROJHQ VROOWHQ� (LQHUVHLWV ZROOWH PDQ GLHVHU 7UD�
GLWLRQ XQG DQGHUHUVHLWV DEHU DXFK GHQ QHXHQ +HUDXVIRUGHUXQJHQ JHUHFKW ZHUGHQ� 'LH
)RUVFKXQJV� XQG (QWZLFNOXQJVDEWHLOXQJ LQ 9HUELQGXQJ PLW GHU $EWHLOXQJ 0DUNWDUEHLW
GHV 9HUNDXIVEHUHLFKHV PX�WH VLFK YHUVWlUNW GLHVHU )UDJH ]XZHQGHQ� .ODU ZDU� GD� GHU
.OHLQUHFKQHU & ���� LQ GHU K|FKVWHQ $XVEDXVWXIH QRFK HLQLJH -DKUH $EQHKPHU LQ GHU
''5 XQG DXFK LP VR]LDOLVWLVFKHQ $XVODQG ILQGHQ Z�UGH� $EHU GLH (QWZLFNOXQJ GHU
(OHNWURQLN XQG LKU (LQVDW] LQ GHU ,QIRUPDWLRQVYHUDUEHLWXQJVWHFKQLN YROO]RJ VLFK HUNHQQ�
EDU LPPHU UDVFKHU� 'HU VFKQHOOH $XVODXI GHU HOHNWURPHFKDQLVFKHQ 5HFKHQPDVFKLQH ����
ZDU UDVDQW YRU VLFK JHJDQJHQ� 0LW GHQ HOHNWURQLVFKHQ 7DVFKHQUHFKQHUQ KDWWH GLH 5H�
FKHQPDVFKLQH 5�� DXVJHGLHQW� 'HU ODQJH �EHGLHQWH� 0DUNW LQ GHU 6RZMHWXQLRQ ZDU
SO|W]OLFK ZHJJHEURFKHQ� *OHLFKHV GXUIWH EHL GHQ HOHNWURQLVFKHQ 5HFKQHUQ QLFKW SDVVLH�
UHQ � ]XPDO GHU PRGHUQH :HUNQHXEDX LQ 0HLQLQJHQ ± ���� VSH]LHOO I�U .OHLQUHFKQHU XQG
'DWHQYHUDUEHLWXQJVJHUlWH IHUWLJJHVWHOOW ± HLQH GDXHUKDIWH $XVODVWXQJ YHUODQJWH�



���

0LW GHP JUR�HQ $QZHQGHUNUHLV HOHNWURQLVFKHU .OHLQUHFKQHU ZDU DXFK GDV %HG�UIQLV
JHZHFNW ZRUGHQ� GLH ]XQHKPHQGHQ 'DWHQPHQJHQ XQG 3URJUDPPGDWHQ UDWLRQHOO DXI
'DWHQWUlJHU EHUHLWVWHOOHQ ]X N|QQHQ� $Q 6WHOOH GHU DXIZHQGLJHQ /RFKNDUWH NDP GDI�U DOV
'DWHQWUlJHU ]XQlFKVW QXU GDV /RFKEDQG LQ )UDJH� 'LH GDUDXV UHVXOWLHUHQGH (QWZLFNOXQJ
GHV /RFKEDQGVWDQ]HUV & ���� � 3URGXNWLRQVEHJLQQ HWZD ���� � ZXUGH $XVJDQJVSXQNW
I�U HLQH 5HLKH YRQ 'DWHQHUIDVVXQJVJHUlWHQ $QIDQJ GHU ����HU -DKUH �]�%� & ������ $XV
HLQHP 9HUNDXIV�3URVSHNW YRQ ���� � �(LQH ZHVHQWOLFKH 9RUDXVVHW]XQJ I�U GHQ UHQWDEOHQ
(LQVDW] GLHVHU ����� �5HFKHQ�$QODJH LVW GLH $XVODVWXQJ LKUHU .DSD]LWlW� (QWVFKHLGHQGH
9RUDXVVHW]XQJHQ KLHUI�U OLHJHQ QLFKW ]XOHW]W DXI GHP *HELHW GHU 'DWHQHUIDVVXQJ�� ,P
,QGXVWULH]ZHLJ 'DWHQYHUDUEHLWXQJV� XQG %�URPDVFKLQHQ GHU ''5 ZDUHQ ]X GLHVHU =HLW
GLH HOHNWURQLVFKHQ 1HXHQWZLFNOXQJHQ� EHLVSLHOZHLVH ]XP )DNWXULHUHQ� I�U %XFKXQJVDU�
EHLWHQ XQG VRQVWLJH $EUHFKQXQJVDQZHQGXQJHQ� DXI GLH %�URPDVFKLQHQ�*UR�EHWULHEH LQ
6|PPHUGD XQG .DUO�0DU[�6WDGW PLW LKUHQ JU|�HUHQ )RUVFKXQJV� XQG (QWZLFNOXQJV�
VRZLH 0DUNWEHDUEHLWXQJV�.DSD]LWlWHQ EHUHLWV IHVWJHOHJW� ,Q GLHVHU 6LWXDWLRQ ZDU HV I�U
GLH ZHLWHUH (QWZLFNOXQJ GHV %HWULHEHV HQWVFKHLGHQG� GD� *HGDQNHQ GHU 6SH]LDOLVWHQ LQ
)RUVFKXQJ XQG (QWZLFNOXQJ XQG LP 9HUNDXIVEHUHLFK ]XU (UIDVVXQJ YRQ 'DWHQPHQJHQ
XQG GHUHQ :HLWHUYHUDUEHLWXQJ XPJHVHW]W ZXUGHQ� =HLWJOHLFK HUIROJWH GLH (LQEH]LHKXQJ
GHV %HWULHEHV LQ GLH $XVDUEHLWXQJ ]HQWUDOHU (QWVFKHLGXQJVGRNXPHQWH LP .RPELQDW ]XU
6FKDIIXQJ GHV (LQKHLWOLFKHQ 6\VWHPV GHU 'DWHQHUIDVVXQJ XQG 'DWHQDXVJDEH� NXU]
(06'($� 6FKRQ VHLW ���� ZDUHQ GHUDUWLJH *UXQGVDW]�'RNXPHQWH QRFK LQ GHU 99%
'DWHQYHUDUEHLWXQJV� XQG %�URPDVFKLQHQ �99%� 9HUHLQLJXQJ 9RONVHLJHQHU %HWULHEH�
XQWHU GHP $UEHLWVWLWHO �5RERWURQ ����� NRQ]LSLHUW ZRUGHQ� 8QWHU DQGHUHP EHLQKDOWHWHQ
GLHVH EHUHLWV 6\VWHPH PLW GH]HQWUDOHU $EIUDJHHLQKHLW �'=$� XQG DOSKDQXPHULVFKH 'D�
WHQHUIDVVXQJVSOlW]H� 'LHVHV .RQ]HSW ZXUGH GXUFK GLH 6\VWHPDQELQGXQJ �DXFK PLW +LOIH
GHU 'DWHQIHUQ�EHUWUDJXQJ� DQ 5HFKHQDQODJHQ ]XU $XIEHUHLWXQJ GHU YRQ GHQ (QGJHUlWHQ
JHOLHIHUWHQ 'DWHQ YHUYROOVWlQGLJW� 'HU $XIWUDJ ]XU (QWZLFNOXQJ XQG 3URGXNWLRQ GLHVHU
3URGXNWSDOHWWH PLW GHU %H]HLFKQXQJ +$'(6 GDUR ���� �+DOEDXWRPDWLVFKHV 'DWHQHU�
IDVVXQJVV\VWHP� HUJLQJ ���� YRP *HQHUDOGLUHNWRU GHV .RPELQDWHV DQ GLH %HWULHEVOHL�
WXQJ LQ =HOOD�0HKOLV� hEULJHQV ZLUG PDQ VLFK HUVW VSlWHU GDUDQ HULQQHUQ� GD� GHU JOHLFK�
QDPLJH JULHFKLVFKH *RWW GHU 8QWHUZHOW� +DGHV� E]Z� GLH 8QWHUZHOW VHOEVW NHLQH SRVLWLYH
5ROOH JHVSLHOW KDEHQ VROOHQ� 'LH 6HULHQSURGXNWLRQ MHGHQIDOOV EHJDQQ ���� LP :HUN ��
0HLQLQJHQ� SDUDOOHO ]XU )HUWLJXQJ GHV REHQ EHVFKULHEHQHQ .OHLQUHFKQHUV & �����=�
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$EN�U]XQJHQ�
97 9ROOWDVWDWXU $7 $OSKDQXPHULVFKH 7DVWDWXU =7 =HKQHUWDVWDWXU
)%' )HVWVWHKHQGHV %ORFNGUXFNZHUN 5$/ 5HJLVWHUDXVZHLVOHVHU '$) 'LVSDWFKHUDQ]HLJHIHOG
0:$(0H�ZHUW�$EIUDJHHLQKHLW 6' 6HULHQGUXFNZHUN '7( 'DWHQWUlJHUHU]HXJHU
/%6 /RFKEDQGVWDQ]HU /%/ /RFKEDQGOHVHU 0%0DJQHWEDQGJHUlW '7(6 'DWHQWUlJHUHLQJDEHVWDWLRQ
03'0XOWLSOH[HU '(6 'DWHQHQGVWHOOH 0(60DVFKLQHQHQGVWHOOH +(6 +DQGHQGVWHOOH
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:HJHQ GHU LPPHU QRFK LP $XVEDX EHILQGOLFKHQ )RUVFKXQJV� XQG (QWZLFNOXQJVNDSD]LWl�
WHQ ZXUGH HLQ 9HUWUDJ �EHU ZLVVHQVFKDIWOLFK�WHFKQLVFKH /HLVWXQJHQ PLW GHP 9(% 5R�
ERWURQ� =HQWUXP I�U )RUVFKXQJ XQG 7HFKQLN� )DFKJHELHW *HUlWH .DUO�0DU[�6WDGW
�=)7�(�� ]XU (QWZLFNOXQJ GHU 'DWHQHQGSOlW]H $� %� & JHVFKORVVHQ� 'LH 5HDOLVLHUXQJ
GLHVHU YHUWUDJOLFKHQ /HLVWXQJ HUIROJWH PLW hEHUOHLWXQJVEHJLQQ ����� ZREHL GLH
$QVFKOX�VWHXHUXQJHQ I�U GLH 3HULSKHULH DOV $XIJDEH I�U GLH (QWZLFNOHU DXV =HOOD�0HKOLV
YHUEOLHE� 'LHVH $UEHLWHQ ZXUGHQ� ZLH EHL GHUDUWLJHU $UEHLWVWHLOXQJ �EOLFK� LQ GDXHUQGHP
.RQWDNW ]ZLVFKHQ GHQ .ROOHNWLYHQ �KHXWH 7HDPV� PLW (UIROJ JHPHLVWHUW� 'LH QRWZHQGLJH
UHJH 5HLVHWlWLJNHLW� GLH PHLVWHQV PLW HLQHP .OHLQEXV DOV �6DPPHOWUDQVSRUW� DEOLHI� YHU�
ODQJWH HLQHUVHLWV YRQ GHQ %HWHLOLJWHQ YLHO 9HUVWlQGQLV XQG %HJHLVWHUXQJ� $QGHUHUVHLWV KDW
GLHVH =XVDPPHQDUEHLW GD]X EHLJHWUDJHQ� GD� GLH $UEHLWVHUJHEQLVVH DGDSWLHUWHQ XQG GLH
YRQ .DUO�0DU[�6WDGW QDFK 0HLQLQJHQ �EHU]XOHLWHQGHQ 3URGXNWH RKQH JU|�HUH 6FKZLH�
ULJNHLWHQ LQ GHU )HUWLJXQJ DQODXIHQ NRQQWHQ� (UZlKQW VHL DQ GLHVHU 6WHOOH� DOOH (QWZLFN�
OXQJVWlWLJNHLWHQ ZDUHQ GHQ VWUHQJHQ 5HJHOQ HLQHU VWDDWOLFKHQ hEHUOHLWXQJVRUGQXQJ XQ�
WHUZRUIHQ XQG GLH /HLVWXQJVYHUWHLGLJXQJHQ ZDUHQ RIW VFKZHU ]X QHKPHQGH +�UGHQ�
7URW] GHV GDPLW YHUEXQGHQHQ ]XVlW]OLFKHQ 3DSLHUNULHJHV OLH� VLFK GLH /HLVWXQJVYHUDQW�
ZRUWXQJ EHVVHU KDQGKDEHQ� (V VROO QLFKW XQHUZlKQW EOHLEHQ� GD� GDV =XVDPPHQZLUNHQ
EHLGHU (QWZLFNOXQJVNROOHNWLYH DXFK I|UGHUOLFK DXI GDV 0LWHLQDQGHU DX�HUKDOE GHU GLHQVW�
OLFKHQ $XIJDEHQ JHZHVHQ LVW�

'HU .HUQJHGDQNH GHV 'DWHQHUIDVVXQJVV\VWHPV +$'(6 GDUR ���� EHVWDQG GDULQ� GD�
HUVWPDOV HLQH $ENHKU YRQ GHQ KHUN|PPOLFKHQ GDWHQWUlJHUHU]HXJHQGHQ 6RORJHUlWHQ XQG
HLQ hEHUJDQJ ]X 'DWHQHUIDVVXQJVV\VWHPHQ HUP|JOLFKW ZXUGH� ,QVEHVRQGHUH ZDUHQ /|�
VXQJHQ PDFKEDU� GLH 'DWHQ QDKH DP 8UVSUXQJVRUW� DQ GHQ 3URGXNWLRQVPDVFKLQHQ� ]X
HUIDVVHQ� G� K� DQ YHUVFKLHGHQHQ 2UWHQ HLQHV EHOLHELJHQ )HUWLJXQJVSUR]HVVHV� DOVR GH]HQ�
WUDO� XQG GLH 9HUDUEHLWXQJ ]XP =ZHFNH GHU hEHUZDFKXQJ XQG 6WHXHUXQJ ]HQWUDO GXUFK�
]XI�KUHQ� 'LH (UJlQ]XQJVHQWZLFNOXQJHQ GDI�U HUODXEWHQ HLQH VROFKH 9HUDUEHLWXQJ PLW
GHP .OHLQUHFKQHU & ���� = DXV GHP HLJHQHP %HWULHE XQG GHP GDPDOV QHXHQ .OHLQ�
UHFKQHU YRP 9(% 5RERWURQ�(OHNWURQLN 5DGHEHUJ� GHP .56 ����� :lKUHQG GLH 'DWHQ�
HQGSOlW]H �'(3� YRU DOOHP I�U GDV (LQOHVHQ GHU .HQQNDUWHQ XQG GLH PDQXHOOH (LQJDEH
YRQ 'DWHQ YRUZLHJHQG LP 0HLVWHUEHUHLFK ���(EHQH� VWDQGHQ� ZDUHQ GLH 'DWHQHQGVWHOOHQ
�'(6� 'DWHQHUIDVVXQJVJHUlWH GLUHNW DQ GHU 0DVFKLQH ��� (EHQH�� 0LW GHQ OHW]WJHQDQQWHQ
ZDUHQ VRZRKO +DQGHLQJDEHQ �$XIWUDJVQXPPHU� 3HUVRQHQVWDPPGDWHQ� 6W|UXQJVPHOGXQ�
JHQ� DOV DXFK HLQH 'LUHNWNRSSOXQJ �EHU ,QLWLDWRUHQ �DXWRPDWLVFKH (UIDVVXQJ GHU 6W�FN�
]DKOHQ� P|JOLFK� $QIlQJOLFK YRP 9(% %�URPDVFKLQHQZHUN 6|PPHUGD ELV ]XU /HLV�
WXQJVVWXIH .� XQG GDQDFK YRP 9(% 5HFKHQHOHNWURQLN =HOOD�0HKOLV HQGHQWZLFNHOW�
HQWVWDQG GLHVHV HUVWH 3URGXNW HLQHU QHXHQ *HQHUDWLRQ YRQ (UIDVVXQJVJHUlWHQ LQ *HPHLQ�
VFKDIWVDUEHLW� $OV .RQ]HQWUDWRU I�U GLH 'DWHQHQGSOlW]H XQG ]XU :HLWHUOHLWXQJ GHU HUID��
WHQ 'DWHQ DQ GHQ 6\VWHPUHFKQHU� ]�%� ]XU (UVWHOOXQJ GHU 'DWHQWUlJHU� ZDU GLH SUR�
JUDPPJHVWHXHUWH '=$ %HVWDQGWHLO GHV 6\VWHPV� (V NRQQWHQ ELV PD[LPDO �� '(3 DP
.RQ]HQWUDWRU DUEHLWHQ� $Q GHQ 'DWHQHQGSODW] '(3 . ZDUHQ ��� '(6 LP /LQLHQDQVFKOX�
NRSSHOEDU�
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$EELOGXQJ ��� +$'(6�*HUlWH

D� 'H]HQWUDOH $EIUDJH� XQG 6WHXHUHLQKHLW� E� 'DWHQHQGVWHOOH� F� 'DWHQHQGSODW]
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'LH 3URGXNWLRQ GHU (OHNWURQLN� G� K� GHU EHVW�FNWHQ /HLWHUSODWWHQ� I�U GDV QHXH 6\VWHP
HUIRUGHUWH HUVWPDOV GLH 9HUDUEHLWXQJ YRQ LQWHJULHUWHQ 6FKDOWNUHLVHQ GHU 026�
7HFKQRORJLH DXV GHP 9(% )XQNZHUN (UIXUW� 'D GHU 9(% 5HFKHQHOHNWURQLN =HOOD�
0HKOLV HLQHU GHU HUVWHQ $QZHQGHU GHU .0(���%DXUHLKH LQ GHU ''5 ZDU� JDOW HV VRZRKO
I�U GHQ (QWZLFNOHU DOV DXFK I�U GHQ +HUVWHOOHU� GLH �EOLFKHQ $QODXIVFKZLHULJNHLWHQ ]X
�EHUZLQGHQ� 'DV JLQJ VRZHLW� GD� GHU 0XVWHUEDX VWRSSWH� (QWZLFNOXQJV]LHOH VLFK YHU�
VFKREHQ � GHU 3URGXNWLRQVDQODXI LQ *HIDKU JHULHW XQG GHU *HQHUDOGLUHNWRU VLFK HLQVFKDO�
WHWH� 6FKOLH�OLFK ZXUGHQ GLHVH 6FKZLHULJNHLWHQ �EHUZXQGHQ�

(QWVFKHLGHQG I�U GHQ (UIROJ HLQHU QHXHQ 3URGXNWOLQLH DEHU VLQG LPPHU GLH ([SRUWHUJHE�
QLVVH� 'HVKDOE ZXUGH ���� DQWUDJVJHPl� GLH HUVWH LQWHUQDWLRQDOH 3U�IXQJ DXI (6(5�
.RPSDWLELOLWlW PLW GHP 6\VWHP LQ 0RVNDX GXUFKJHI�KUW �(6(5� (LQKHLWOLFKHV 6\VWHP
GHU (OHNWURQLVFKHQ 5HFKHQDQODJHQ LP 5*:�� 'LH 6SH]LDOLVWHQ DXV XQVHUHP +DXVH NRQQ�
WHQ VLFK GDEHL JHJHQ�EHU GHQ 3U�IHUQ NHQQWQLVUHLFK LQ 6]HQH VHW]HQ� 'LH 3U�IXQJ HQGHWH
PLW SRVLWLYHP (UJHEQLV ]XU )UHXGH DOOHU %HWHLOLJWHQ� 'HQQRFK VROOWH GHP 6\VWHP DXI�
JUXQG GHU =XU�FNKDOWXQJ GHU $XVODQGNXQGHQ� YRU DOOHP GHV UXVVLVFKHQ 3DUWQHUV � LP
*HJHQVDW] ]XP ([SRUW YRQ .OHLQUHFKQHUQ � NHLQ VROFKHU (UIROJ EHVFKLHGHQ VHLQ� 1HEHQ
GHP (LQVDW] YRU DOOHP LQ GHU ''5 ZXUGHQ HLQLJH 6\VWHPH X� D� LQ GLH &665 XQG QDFK
5XPlQLHQ JHOLHIHUW�

.XQGHQNRQWDNWH� 0HVVHHUIDKUXQJHQ XQG (LQVDW]HUSUREXQJHQ PDFKWHQ 6FKZlFKHQ GHV
6\VWHPV GHXWOLFK� 8Q]XUHLFKHQGH )OH[LELOLWlW LQIROJH QLHGULJHU ,QWHOOLJHQ] �X� D� NHLQ
5HFKQHUNHUQ�� GLH �JUREHQ� 3URSRUWLRQHQ GHV 6\VWHPV XQG IHKOHQGH RUJDQLVDWRULVFKH
9RUDXVVHW]XQJHQ LQ GHU ,QGXVWULH ZDUHQ HLQLJH GHU .ULWLNSXQNWH� 7URW] GHV JUR�HQ (QJD�
JHPHQWV GHU (QWZLFNOHU� GHU $QZHQGXQJVIDFKOHXWH XQG GHV .XQGHQGLHQVWHV YHUODQJWH
GHU 0DUNW QDFK HIIHNWLYHUHQ 6\VWHPHQ� 'LH 3URGXNWLRQ YRQ �� '=$ XQG ��� '(3 LP
-DKU ���� FKDUDNWHULVLHUW LQ HWZD GLH MlKUOLFK HUUHLFKEDUH 8PVDW]JU|�H� $E ���� EHJDQQ
GHU $XVODXI GLHVHV HUVWHQ 0RGHOOV HLQHV %HWULHEVGDWHQHUIDVVXQJVV\VWHPV�

'LH %HVFKlIWLJXQJ PLW GLHVHU 0DWHULH DEHU� GLH (UIDKUXQJHQ DXV GHP LQGXVWULHOOHQ (LQ�
VDW] XQG GHU ]XQHKPHQGH ,QIRUPDWLRQVU�FNODXI YRP .XQGHQ VHOEVW� KDWWHQ QDFKKDOWLJHQ
(LQIOX� DXI GLH DQ]XJHKHQGHQ 1HXHQWZLFNOXQJHQ� 9RQ DXVVFKODJJHEHQGHU %HGHXWXQJ
ZDU GDEHL GLH REHQ JHQDQQWH =XRUGQXQJ ]XP 9(% .RPELQDW 5RERWURQ DE -DQXDU ����
DOV 9(% 5RERWURQ�(OHNWURQLN =HOOD�0HKOLV �5(=� XQG GHU GDPLW YHUEXQGHQH XQPLWWHO�
EDUH =XJULII DXI OHLVWXQJVIlKLJHUH 5HVVRXUFHQ� ,P JOHLFKHQ -DKU ZXUGH 5(= XQWHU PD��
JHEOLFKHU /HLWXQJ GHV )RUVFKXQJVGLUHNWRUV GHV 9(% .RPELQDWHV 5RERWURQ LQ GLH 0LWDU�
EHLW DP 6\VWHP '(.. �'DWHQ�(UIDVVXQJ�.RPPXQLNDWLRQ�.OHLQGDWHQHUIDVVXQJ�
HLQEH]RJHQ� 'LH VWXIHQZHLVH $QZHQGXQJ GHV QHXHQ 'HVLJQV XQG GLH 1XW]XQJ QHXHU
%DXJUXSSHQ XQG )LQDOHU]HXJQLVVH GHV '(.. KDWWH JUXQGOHJHQGHQ (LQIOX� DXI GDV .RQ�
]HSW ]XN�QIWLJHU 'DWHQHUIDVVXQJVV\VWHPH� 'LHVH (QWZLFNOXQJ YROO]RJ VLFK VFKULWWZHLVH�
=XQlFKVW HQWVWDQG GDV YRUZLHJHQG DXWRQRPH 'DWHQVDPPHOV\VWHP '66 �����



���

$EELOGXQJ ��� 'DV 'DWHQVDPPHOV\VWHP '66 ����

6HLQH .RPSRQHQWHQ JHQHULHUWHQ VLFK QRFK DXV +$'(6� KLHU GLH '=$� XQG DXV QHXHQW�
ZLFNHOWHQ 'DWHQ�HUIDVVXQJV�VWDWLRQHQ� %LV ]X �� GLHVHU EHGLHQHUIUHXQGOLFKHQ 'DWHQVWDWL�
RQHQ '67 ����� �PLW . �����.HUQ� VWDQGHQ GHP 1XW]HU DOV $XIWLVFK�*HUlWH DE ���� ]XU
9HUI�JXQJ� $OV =HQWUDOH XQG ]XU (U]HXJXQJ GHV FRPSXWHUNRPSDWLEOHQ 0DJQHWEDQGHV
GLHQWH GHU .56 ����� $E ���� NDP HLQ .RQ]HQWUDWRU �PLW . ����� ]XP (LQVDW]� VR GD�
VLFK DE GLHVHP =HLWSXQNW GLH %DXJUXSSHQ GHV '66 HLQHU HLQKHLWOLFKHQ %DVLV PLW UHGX�
]LHUWHP 0DWHULDODXIZDQG QlKHUWHQ� 'LH DQZHQGHUIUHXQGOLFKH SUREOHPRULHQWLHUWH 6RIW�
ZDUH �326� ZDU LQ GHU 9HUDQWZRUWXQJ YRQ 5(= HQWVWDQGHQ� 'LH 1XW]XQJVLGHH VDK QHX�
HUGLQJV GLH $EO|VXQJ GHU VRJHQDQQWHQ /RFKHUVlOH LQ 2UJDQLVDWLRQV� XQG 5HFKHQ]HQWUHQ
YRU� ZDU DEHU DXFK DXI GHQ 'LHQVWOHLVWXQJVVHNWRU� ZLH %XFKKDOWXQJ� /RKQDEUHFKQXQJ X�
D�� JHULFKWHW� 'DPLW EHJDQQ LQ GHU ''5 GLH 9HUGUlQJXQJ GHU /RFKNDUWH DXV GHU 'DWHQ�
YHUDUEHLWXQJ� G� K� GDV '66 ZDU I�U %HUHLFKH NRQ]LSLHUW� LQ GHQHQ JUR�H 0HQJHQ EHOHJ�
RULHQWLHUWHU 'DWHQ DQILHOHQ� ,P KDXVHLJHQHQ 'DWHQYHUDUEHLWXQJV]HQWUXP ZXUGH GLH /HLV�
WXQJVIlKLJNHLW LP (UVWDQZHQGHUWHVW �EHUSU�IW XQG HLQ .RQVXOWDWLRQVSXQNW I�U VSlWHUH
.XQGHQ HLQJHULFKWHW�

'LH 'LPHQVLRQ GHU ]X HUIDVVHQGHQ 'DWHQ ]� %� LP KLHVLJHQ 8QWHUQHKPHQ VROOHQ GLH IRO�
JHQGHQ $QJDEHQ YHUGHXWOLFKHQ� GLH VLFK DXI GLH 1RUPDWLYNDONXODWLRQ LP 'H]HPEHU
���� EH]LHKHQ�

(V PX�WHQ ��� (U]HXJQLVVH PLW � ��� (LQ]HOWHLOHQ XQG � ��� %DXJUXSSHQ HUID�W ZHUGHQ�
'DUDXV UHVXOWLHUWHQ ZLHGHUXP HLQH *HJHQVWDQGVGDWHL PLW �� ��� 6lW]HQ� HLQH 7HFKQROR�
JLVFKH 6W�FNOLVWHQGDWHL PLW �� ���� HLQH .RQVWUXNWLYH 6W�FNOLVWHQGDWHL PLW �� ���� HLQH
$UEHLWVSODQGDWHL PLW ��� ���� HLQH $UEHLWVJDQJEHQHQQXQJVGDWHL PLW ��� ��� 6lW]HQ
XVZ�

8P GLH 3ULPlUGDWHQ I�U DOOH (U]HXJQLVVH DNWXHOO ]X HUIDVVHQ� GLH 2UJDQLVDWLRQ GDXHUKDIW
XQG HIIHNWLY ]X JHVWDOWHQ XQG GLH 3IOHJH GHU 'DWHQ PLW KRKHU *HQDXLJNHLW ]X JHZlKUOHLV�
WHQ� ZDUHQ $UEHLWVJUXSSHQ XQHUOl�OLFK� ]� %� I�U GLH �7HFKQRORJLVFKH 'DWHQEDQN� �DE
������ 'LHVH $UEHLWHQ XQG GLH IRUWJHVHW]WH 0RGHUQLVLHUXQJ GHU 5HFKHQWHFKQLN HUP|J�



���

OLFKWHQ GHQ $XIEDX HLQHV ,QWHJULHUWHQ 'DWHQYHUDUEHLWXQJVV\VWHPV �,'96� EHL 9(% 5R�
ERWURQ�(OHNWURQLN =HOOD�0HKOLV XQG EHVRQGHUV GHVVHQ 1XW]XQJ I�U GLH 0DUNWDUEHLW� %H�
UHLWV ���� HUVFKLHQ GDV QHXH '66 ���� LP '(..�'HVLJQ HUVWPDOLJ PLW HLQHU �LQWHOOLJHQ�
WHQ� 6\VWHPVWHXHUHLQKHLW �66( . ������� XQG GHP REHQ YRUJHVWHOOWHQ
%LOGVFKLUPWHUPLQDO . �����

'DV $QZHQGXQJVNRQ]HSW IROJWH SULQ]LSLHOO GHP '66 ����� ]HLFKQHWH VLFK DEHU GXUFK HLQ
WHFKQLVFK K|KHUHV 1LYHDX XQG HLQHQ GHXWOLFK JHULQJHUHQ 3UHLV DXV� VR GD� VLFK GHU 5DWLR�
QDOLVLHUXQJVHIIHNW GHU 'DWHQHUIDVVXQJ TXDOLWDWLY XQG TXDQWLWDWLY VS�UEDU YHUEHVVHUWH� 'LH
66( YHUI�JWH �EHU ]ZHL QDFK GHP 0DVWHU�6ODYH�3ULQ]LS JHNRSSHOWH 0LNURUHFKQHU .
����� HLQHQ ���.%\WH�+DXSWVSHLFKHU XQG HLQH OHLVWXQJVIlKLJH 3HULSKHULH� $XFK GLH
PD[LPDO DFKW 'DWHQVWDWLRQHQ DUEHLWHQ HUVWPDOV PLW GHP 0LNURUHFKQHU . ����� 0LW GLH�
VHU 66( �IU�KHU '=$� .21 � ZDUHQ QXQPHKU )RUPDW� XQG 'DWHL�$UEHLWHQ� 'DWHQ�
VFKXW]PD�QDKPHQ X� Y� D� PDFKEDU� ZDV ZLHGHUXP ]XU VFKQHOOHUHQ 'DWHQHUIDVVXQJ� ]XU
(UK|KXQJ GHU 'DWHQVLFKHUKHLW XQG ]XU (QWODVWXQJ GHU QDFKIROJHQGHQ 9HUDUEHLWXQJ EHL�
WUXJ� (UVW MHW]W ZXUGH I�U YLHOH EHVVHU EHJUHLIEDU� ZLH GHU WHFKQLVFKH )RUWVFKULWW LQ *HVWDOW
GHV 0LNURUHFKQHUV . ���� GDV *HELHW GHU 'DWHQHUIDVVXQJ XQG 'DWHQYHUDUEHLWXQJ LQ GHU
''5 UHYROXWLRQLHUWH� 6R ZDU HV QXU ORJLVFK� GLH LQ GHU %HWULHEVGDWHQHUIDVVXQJ LPPHU
QRFK �EOLFKHQ '(6 GDUR ����� DXVJHVWDWWHW PLW 0HUNPDOHQ GHU �6FKZHULQGXVWULH� XQG
RKQH 0LNURUHFKQHU DXVNRPPHQG� GXUFK HLQH 1DFKIROJHHQWZLFNOXQJ DE]XO|VHQ� 'DV
JHVFKDK GXUFK HLQ LQWHOOLJHQWHV 3URGXNW� GDV %HWULHEVGDWHQWHUPLQDO �%'7� . �����

$EELOGXQJ ��� 'DV %HWULHEVGDWHQWHUPLQDO . ���� LQ GHU 0RWRUHQIHUWLJXQJ



���

7URW] VHLQHV HLQVDW]EHGLQJWHQ UREXVWHQ $XIEDXV EOLHE GDV PHFKDQLVFKH .RQVWUXNWLRQV�
SULQ]LS JXW SURSRUWLRQLHUW� 'LH DXV YRUDQJHJDQJHQHQ ,QGXVWULHHLQVlW]HQ PLW GDUR
��������� JHZRQQHQHQ (UIDKUXQJHQ ZXUGHQ EHL GHU (QWZLFNOXQJ GHU 6WHXHUHOHNWURQLN
DXI %DVLV GHV 0LNURSUR]HVVRUV 8��� VRZLH EHL ZHLWHUHQ %DXJUXSSHQ EHU�FNVLFKWLJW XQG
YHUOLHKHQ GHP %'7 . ���� KHUYRUUDJHQGH $QZHQGXQJVHLJHQVFKDIWHQ� (LQH OHLVWXQJV�
VWDUNH 6RIWZDUH� GLH DQZHQGHUVSH]LILVFKH .RQILJXULHUEDUNHLW I�U XQWHUVFKLHGOLFKH
(LQVDW]IlOOH� VRZRKO LQ 'DWHQ� XQG ,QIRUPDWLRQVV\VWHPHQ DOV DXFK NRVWHQJ�QVWLJ DXWR�
QRP� FKDUDNWHULVLHUWHQ GLHVHV QXQ DXFK ZLHGHU LQWHUQDWLRQDO DQHUNDQQWH (U]HXJQLV� ����
LQ 0RVNDX HUVWPDOV DXVJHVWHOOW� ZDU GLHVHV 7HUPLQDO ZHJHQ VHLQHU 7RS�(LJHQVFKDIWHQ
$XVJDQJVSXQNW I�U GLH 5DWLRQDOLVLHUXQJ GHU NRPSOH[HQ ,QIRUPDWLRQVYHUDUEHLWXQJ LP
VRZMHWLVFKHQ $XWRPRELOEDX ELV ����� 'LH 3URGXNWLRQ EHJDQQ LP -XQL ����� GLH MlKUOL�
FKHQ 6W�FN]DKOHQ HQWZLFNHOWHQ VLFK QDFK GHU (LQODXISKDVH VWHWLJ DXIZlUWV� YRQ � ���
*HUlWHQ ���� ELV ]X � ��� *HUlWHQ ����� 'LH *ROGPHGDLOOH DXI GHU 0HVVH LQ 3ORY�
GLY�%XOJDULHQ ���� VRZLH GLH /LHIHUXQJ GHV � ���� %'7 LP 0lU] ���� LQ GLH 6RZMHW�
XQLRQ XQG HLQH *ROGPHGDLOOH ]XU /HLS]LJHU 0HVVH ���� YHUGHXWOLFKHQ GHQ (UIROJ� 'LH
HLQVHW]HQGH ([SRUWVWHLJHUXQJ ZDU GDGXUFK P|JOLFK JHZRUGHQ� GD� LQ 5HJLHUXQJVDE�
NRPPHQ XQG :LUWVFKDIWVYHUWUlJHQ GLH $QZHQGXQJ GLHVHU 7HFKQLN ]XU 3URGXNWLRQVVWHXH�
UXQJ LQ GHQ VRZMHWLVFKHQ $XWR� XQG =XOLHIHUZHUNHQ IHVWJHVFKULHEHQ ZRUGHQ ZDU� 6HLWHQV
GHU 1XW]HU XQG GHV /LHIHUHUV ZXUGH HLQ VRJHQDQQWHU 3UREOHPRULHQWLHUWHU .RPSOH[ %H�
WULHEVGDWHQHUIDVVXQJ �32. %'(� JHVFKDIIHQ� (QWVFKHLGHQG ZDU � GD� GLHVHV 6\VWHP I�U
GLH %HWULHEVGDWHQHUIDVVXQJ XQG ±YHUDUEHLWXQJ DQ VRZMHWLVFKH .OHLQUHFKQHU &0� JHNRS�
SHOW ZHUGHQ NRQQWH� 'LH *UXQGODJH GDI�U ZDU GDV 'DWHQ� XQG ,QIRUPDWLRQVV\VWHP �',6�
$ ���� �DE ����� YRP 9(% 5RERWURQ�9HUWULHE (UIXUW� ,P 'LPLWURYJUDGHU $XWREDX�
JUXSSHQ�:HUN ZXUGH GHU (UVWHLQVDW] GHU $QZHQGHUO|VXQJ �3URGXNWLRQV�� ,QIRUPDWLRQV�
XQG 6WHXHUV\VWHP� PLW HLQHP VRZMHWLVFKHQ .OHLQUHFKQHU HUIROJUHLFK JHWHVWHW� 'DPLW ZDU
GHU HUKRIIWH XQG HUIRUGHUOLFKH 'XUFKEUXFK I�U ZHLWHUH ([SRUWH HUUHLFKW� ,Q GHQ $XWRZHU�
NHQ GHU 6RZMHWXQLRQ ZDUHQ ELV $SULO ���� ��� 6\VWHPH PLW � ��� %'7 LP (LQVDW]� 9(%
5RERWURQ�(OHNWURQLN =HOOD�0HKOLV GXUIWH VLFK PLW 5HFKW /HLWEHWULHE I�U %HWULHEVGDWHQHU�
IDVVXQJ QHQQHQ� (LQ ]ZHLWHV� XQWHU DQGHUHQ $VSHNWHQ ZHLWHUHQWZLFNHOWHV XQG ZHQLJHU
XPIDQJUHLFKHV %HWULHEVGDWHQHUIDVVXQJVV\VWHP� GDV %'(6 $ ���� �DE ������ QXW]WH
HEHQIDOOV GLH KHUYRUUDJHQGHQ (LJHQVFKDIWHQ GHV %'7� 'LHVHV 6\VWHP HUP|JOLFKWH LQIRO�
JH VSH]LILVFKHU 6RIWZDUH GLH SURJUDPPLHUEDUH .RQILJXULHUXQJ GHU 'DWHQVWDWLRQHQ .
���� � DE ���� � KLQ ]X ELOGVFKLUPRULHQWLHUWHQ %DVLF�5HFKQHUQ� 'DPLW ZDU HLQH HUZHLWHU�
WH XQG NRPIRUWDEOHUH $UEHLW DQ GHQ GHUDUW SURJUDPPLHUWHQ 'DWHQVWDWLRQHQ LQ HLQHU VRJH�
QDQQWHQ 'LVSDWFKHUHEHQH REHUKDOE GHU XQPLWWHOEDUHQ 'DWHQHUIDVVXQJVHEHQH LP 6\VWHP
JHJHEHQ�

'DV NRPSOH[H 6\VWHP ',6 $ ���� ZDU I�U GHQ RQ�OLQH�%HWULHE HQWZLFNHOW ZRUGHQ� GDV
%'(6 $ ���� GHPJHJHQ�EHU OLH� HLQH ZHVHQWOLFK NRVWHQJ�QVWLJHUH DXWRQRPH 1XW]XQJ
]X� 'HU JUR�H 9RUWHLO GHU 0LNURHOHNWURQLN ZLUNWH VLFK LP 9(% 5RERWURQ�(OHNWURQLN
=HOOD�0HKOLV MHW]W GHXWOLFK DXV� 'LH SURGX]LHUWHQ 6\VWHPVWHXHUHLQKHLWHQ ODJHQ PLW GXUFK�
VFKQLWWOLFK ��� 6W�FN MH -DKU ����������� GHXWOLFK �EHU GHQ REHQ JHQDQQWHQ +$'(6�
6W�FN]DKOHQ� 'HU %HWULHE KDWWH ZLHGHU $QVFKOX� DQ VHLQ IU�KHUHV /HLVWXQJV� XQG ,QQRYD�
WLRQVYHUP|JHQ JHIXQGHQ� ZDV DXFK GDUDXI ]XU�FN]XI�KUHQ ZDU� GD� VLFK EHUHLWV ���� GHU



���

$QWHLO GHU +RFK� XQG )DFKVFKXODEVROYHQWHQ JHJHQ�EHU GHQ *HVDPWEHVFKlIWLJWHQ DXI
���� � HQWZLFNHOW KDWWH �(QGH GHU ����HU -DKUH ZDUHQ HV FD� ��� � XQG GHU %HVWDQG DQ
EHWULHEVW\SLVFKHQ )DFKDUEHLWHUQ EHL ���� � ODJ� 'HU +|KHSXQNW GHV (QWZLFNOXQJVZHJHV
Ä%HWULHEVGDWHQHUIDVVXQJ XQG �YHUDUEHLWXQJ� ZDU ������� PLW GHU (LQI�KUXQJ GHV %H�
WULHEVGDWHQV\VWHPV $ ���� HUUHLFKW�

$EELOGXQJ ��� 'DV %HWULHEVGDWHQV\VWHP $����

(V VROOWH ]XJOHLFK GLH OHW]WH .UDIWDQVWUHQJXQJ GHV %HWULHEHV DXI GLHVHP 0DUNWVHJPHQW
YRU GHU SROLWLVFKHQ :HQGH LQ GHU ''5 VHLQ� +DUG� XQG 6RIWZDUH GLHVHV 6\VWHPV QXW]WHQ
GLH YRUOLHJHQGHQ (LQVDW]HUIDKUXQJHQ VRZLH GLH QXQPHKU ]XU 9HUI�JXQJ VWHKHQGHQ K|�
KHUZHUWLJHQ %DXHOHPHQWH�%DXJUXSSHQ XQG 3URJUDPPV\VWHPH� 'DV ZDUHQ EHLVSLHOVZHLVH
���%LW�3UR]HVVRUHQ 8 ����� � ó ��)HVWSODWWHQVSHLFKHU� QHXH %'7 . ���� XQG 6RIWZDUH�
O|VXQJHQ� ZLH GDV (FKW]HLWV\VWHP 5726 ���� XQG GDV 0HKUQXW]HUV\VWHP 08726�
$XFK GLH (LQELQGXQJ DQGHUHU 3HUVRQDO�&RPSXWHU� ZLH GHU . ���� YRP %�URPDVFKL�
QHQZHUN 6|PPHUGD� ZDU QXQ P|JOLFK� 'LHVH .RQILJXUDWLRQ GHV %'6 $ ���� XPID�WH
VRZRKO GLH (LJHQVFKDIWHQ YRQ 'DWHQVDPPHOV\VWHPHQ DOV DXFK GLH GHU 3URGXNWLRQVVWHXH�
UXQJ� 'DPLW OLH� VLFK GHU DXWRQRPH %HWULHE DOV 'DWHQHUIDVVXQJV� XQG )HUWLJXQJV�EHUZD�
FKXQJVV\VWHP LQ HLQHP 8QWHUQHKPHQ RGHU LQ HLQHP JU|�HUHP )HUWLJXQJVDEVFKQLWW ZLUW�
VFKDIWOLFK UHDOLVLHUHQ� -H QDFK *U|�H GHU GLHVHV 6\VWHP QXW]HQGHQ :LUWVFKDIWVHLQKHLW
NRQQWH DEHU DXFK GHU RQ�OLQ�%HWULHE PLW HLQHU OHLVWXQJVIlKLJHUHQ ('9$ �EHU 9��� I�U
GHQ 5�FNJULII DXI ]HQWUDOH WHFKQRORJLVFKH 'DWHQEDQNHQ� I�U )RUWVFKULWWVNRQWUROOHQ GHU
*HVDPWHLQKHLW X� D� HUIROJHQ�
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=ZDQJVOlXILJ HQWZLFNHOWHQ VLFK PLW GHU VWlQGLJ ZDFKVHQGHQ ,QWHOOLJHQ] GHU 6\VWHPNRP�
SRQHQWHQ XQG GHP .RVWHQGUXFN DXFK LQ GHU ''5�:LUWVFKDIW %HG�UIQLVVH� GLH 'DWHQHU�
IDVVXQJ QRFK PHKU GHP ZLUNOLFKHQ %HGDUI DQ]XSDVVHQ XQG DXFK LQ EHVFKHLGHQHUHP
8PIDQJ EHZlOWLJHQ ]X N|QQHQ� 'LHVHP EHUHFKWLJWHP :XQVFK ZDUHQ DQGHUH .RPELQDWV�
EHWULHEH EHUHLWV IU�KHU QDFKJHNRPPHQ� MHGRFK QLFKW KLQVLFKWOLFK GHU %HWULHEVGDWHQHUIDV�
VXQJ� 9(% 5RERWURQ�(OHNWURQLN =HOOD�0HKOLV NRQQWH PLW GHP %'7 . ������� XQG GHU
NRQILJXULHUEDUHQ 'DWHQVWDWLRQ . ���� �LQ ]HKQ 9DULDQWHQ� GHUDUWLJH NOHLQH %HWULHEVGD�
WHQHUIDVVXQJVV\VWHPH DQELHWHQ� 6ROFKH 6\VWHPH ]HLFKQHWHQ VLFK GXUFK JXWH hEHUVFKDX�
EDUNHLW� 'DWHQNRPSDWLELOLWlW ]X DQGHUHQ 3& XQG GXUFK HLQHQ J�QVWLJHQ 3UHLV DXV� ,Q� XQG
DXVOlQGLVFKH .XQGHQ ZX�WHQ GLHVH .RQILJXUDWLRQHQ ]X VFKlW]HQ� 'HVKDOE NDPHQ GLHVH
6\VWHPH ]X HLQHP YLHOIlOWLJHQ (LQVDW]�

'HU 8PIDQJ GHU 'DWHQV\VWHPH VHL ]XVDPPHQIDVVHQG WDEHOODULVFK JH]HLJW�

'LH (QWZLFNOXQJ GHU 'DWHQHUIDVVXQJVV\VWHPH

6\VWHP .RQ]HQWUDWRU � (OHNWU�%DVLV 'DWHQVWDWLRQHQ (OHNWU�%DVLV 'DWHQHQGVWHOOHQ (OHNWU�%DVLV �EHUJHRUGQHWHU
6\VWHPVWHXHU� 5HFKQHU 5HFKQHU 5HFKQHU .OHLQUHFKQHU �
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+$'(6

���� GDUR ���� '=$ 026 .0(�� '(3 $�%�& PD[��� 026 .0(�� &���� =�

���� GDUR ���� '=$ '(3 . '(6�0(6�+(6� 026 .0(�� .56 ����

%'( PD[� ��� (6(5�('9$
'66

���� ���� '=$ 026 .0(�� '67�������� '67������� 05 .���� .56 ����

���� '6 .21 .���� ��[� 05 .���� PD[� �� PD[ � 6XEV\VWHPH
'66

���� $���� 66( ������ � [ 05 .���� '67 .���� 05 .���� . ����

6HULHQGUXFNHU PD[� �
� [ )'�/DXIZHUNH 6HULHQGUXFNHU
���� 0DJQHWEDQG

'6 9���
���� ',6

$���� 66( ������ � [ 05 .���� '67 .���� PD[� � ��[� 05���� %'7 .���� PD[� �� ��[� 8��� (& ���� � (& ����

PD[� � DQ .���� 6HULHQGUXFNHU 'DWHQHUIDVVXQJ DQ GHU .���� � ��ELW�05
9��� DOW� ,)66 0DVFKLQH� $UEHLWVSODW]�

%'( /LQLHQLQWHUIDFH ,)/6 PD[ � 6XEV\VWHPH
���� %'(6

$���� 66( ������ � [ 05 .���� '67 .���� 05���� %'7 .���� � PD[ �� 8��� 9��

� [ )'�/DXIZHUNH .RQILJXULHUEDUH '6 .���� 05����
���� 0DJQHWEDQG .'6 .���� DXFK I�U NOHLQH
9��� DOW� ,)66 'DWHQHUIDVVXQJVV\VWHPH

%'( LQFO� 3HULSKHULH� %'7
���� %'6

$���� 66( ������ 0HKUSUR]HVVRU� .'6 .���� %'7 .���� � PD[� �� 8 ��� DE (& ����

)36 .���� PD[�� 6\VWHP� EHVWHKHQG DXV PD[ �� :HLWHUHQWZLFNOXQJ� QHXH
RGHU ����� )36 ��� � [ 8���� ���ELW� OHLVWXQJVIlKLJHUH
0DJQHWEDQGJHUlWH 8���� 3UR]HVVRUHQ 05���� 6WHXHUHOHNWURQN

���� PD[�� I�U (�$�5HFKQHU� .RPSDWLEHO ]X .����
'UXFNHU .RQ]HQWUDWRUUHFKQHU�

%'(�'6 9��� � [ 3HULSKHULHFRQWUROOHU
%'(� %HWULHEVGDWHQHUIDVVXQJ� 3URGXNWLRQVOHQNXQJ XQG �VWHXHUXQJ '6� 'DWHQVDPPOXQJ � $EO|VXQJ GHU /RFKNDUWH

7DEHOOH �� 'LH (QWZLFNOXQJ GHU 'DWHQHUIDVVXQJVV\VWHPH



���

,P OHW]WHQ $EVFKQLWW VROO QRFK DXI HLQ ZLFKWLJHV .DSLWHO GHU 7HFKQLNJHVFKLFKWH EHL 5R�
ERWURQ =HOOD�0HKOLV HLQJHJDQJHQ ZHUGHQ� GLH 6SHLFKHUWHFKQLN� %HNDQQWHUPD�HQ ZDU
EHUHLWV GHU 6(5 PLW GHP XQYHU]LFKWEDUHQ 7URPPHOVSHLFKHU DXVJHU�VWHW� 'LH �7URPPHO�
GHV '�D�& ���� = ZXUGH YRQ GHQ ,QJHQLHXUHQ XQG 9HUIDKUHQVWHFKQLNHUQ LP +DXVH YRQ
HLQHP LQ GHU 6HULHQIHUWLJXQJ QLFKW EHKHUUVFKEDUHQ /DERUJHUlW ]X HLQHP MHGHU]HLW UHSUR�
GX]LHUEDUHQ 6HULHQSURGXNW K|FKVWHU 3Ul]LVLRQ ZHLWHUHQWZLFNHOW� $XFK GLH WHFKQRORJL�
VFKHQ 9HUIDKUHQ� ZLH )HUWLJXQJ GHU (LQ]HOWHLOH� GLH HOHNWURFKHPLVFKH +HUVWHOOXQJ GHU
0DJQHWVFKLFKW� GLH 0DJQHWNRSI�)HUWLJXQJ XQG GLH *HVDPWPRQWDJH� HQWVWDQGHQ� GDQN GHU
EHKDUUOLFKHQ $UEHLW YRQ ,QJHQLHXUHQ XQG )DFKDUEHLWHUQ� SDUDOOHO PLW GHU (QWZLFNOXQJ�
'HU (UIDKUXQJVDXVWDXVFK LP ,QGXVWULH]ZHLJ KDWWH HEHQIDOOV GDUDXI I|UGHUOLFKHQ (LQIOX��
9RU�EHUJHKHQG ZXUGH ]XVlW]OLFK ]XU HLJHQHQ 5HFKQHUSURGXNWLRQ DXFK GDV %XFKXQJVPD�
VFKLQHQZHUN .DUO�0DU[�6WDGW PLW 7URPPHOVSHLFKHUQ EHOLHIHUW� QDFKGHP VLFK GLH (QW�
ZLFNOXQJ HLQHV 6FKHLEHQVSHLFKHUV GDUR����� DXVJHU�VWHW PLW �IOLHJHQGHQ� 0DJQHWN|S�
IHQ� DOV QRFK QLFKW EHKHUUVFKEDU KHUDXVJHVWHOOW KDWWH� 1DFK MDKUHODQJHU HUIROJUHLFKHU
3URGXNWLRQ ZDU HV HLQH ORJLVFKH .RQVHTXHQ]� GD� GHU 9(% 5RERWURQ�(OHNWURQLN GHQ
6WDDWVDXIWUDJ HUKLHOW� GLH I�U GLH 5HFKHQWHFKQLN GULQJHQG EHQ|WLJWHQ )HVWSODWWHQVSHLFKHU
]X SURGX]LHUHQ� 9HUJOHLFKEDUH *HUlWH JDE HV LP 5*: QLFKW�

$EELOGXQJ ��� 'HU � ó ��)HVWSODWWHQVSHLFKHU . ����

(LQH GHUDUWLJH +DUGZDUH ZDU GDPDOV I�U GHQ 9(% .RPELQDW 5RERWURQ OHEHQVQRWZHQGLJ�
'LH (QWZLFNOXQJ GHU ZHJHQ *HKHLPKDOWXQJ ]XHUVW ;����� � XQG IROJHQGH� VSlWHU .
������� JHQDQQWHQ 6SHLFKHU KDWWH 9(% 5RERWURQ 'UHVGHQ� =)7�(�� �EHUQRPPHQ� 'D�
PLW EHJDQQ HLQH LQ 6�GWK�ULQJHQ QLH GDJHZHVHQH +LJK�7HFK�,QYHVWLWLRQ� 'LH 3URGXNWLRQ
VROOWH LP 0HLQLQJHU :HUN DQODXIHQ� 'HU GRUWLJH %DX HLQHV 5HLQUDXP�.RPSOH[HV� GLH
%HVFKDIIXQJ QHXHU +LJK�7HFK�$XVU�VWXQJHQ� GLH 4XDOLIL]LHUXQJ GHU $UEHLWVNUlIWH� GLH
(LQVWHOOXQJ ZHLWHUHU 6SH]LDOLVWHQ� LQVEHVRQGHUH I�U :HUNVWRIIH XQG 9HUIDKUHQ� VRZLH GLH
Y|OOLJH 8PSURILOLHUXQJ GHU )HUWLJXQJVVWUXNWXU LQ DOOHQ %HWULHEVWHLOHQ ZDUHQ GLH )ROJH�
1HXH 7HFKQRORJLHQ I�U GLH ����0DJQHWSODWWH� I�U GLH 0DJQHWNRSIIHUWLJXQJ� I�U
)HLQVWEHDUEHLWXQJHQ XQG QHXH 3U�I� XQG 0H�YHUIDKUHQ PX�WHQ HQWZLFNHOW ZHUGHQ� 'LH
HUVWHQ )HVWSODWWHQVSHLFKHU YHUOLH�HQ ���� GHQ 0XVWHUEDX� 'HU 5HLQUDXP I�U GLH 6HULHQ�
SURGXNWLRQ ZDU PLW HWZD HLQHP -DKU 9HU]XJ� QDFKGHP GHU %DXEHWULHE I�U HLQ -DKU ZHJHQ
GHU (UULFKWXQJ HLQHV %UDXQNRKOH�+HL]ZHUNHV �]XU VRJHQDQQWHQ (QHUJLHWUlJHUXPVWHO�
OXQJ��� DEJH]RJHQ ZRUGHQ ZDU� ���� IHUWLJJHVWHOOW ZRUGHQ�



���

$EELOGXQJ ��� 6SHLFKHUIHUWLJXQJ LP 5HLQUDXP

:HJHQ VHLQHU SK\VLVFKHQ *U|�H� VHLQHV KRKHQ $UEHLWV]HLWDXIZDQGHV XQG QLFKW ]XOHW]W
ZHJHQ GDUDXV UHVXOWLHUHQGHU JHULQJHU 6W�FN]DKOHQ PX�WH HLQ DQGHUHU :HJ DOV GHU PLW
GHP . ������� JHJDQJHQ ZHUGHQ� 'HU 0LQGHVWEHGDUI I�U DOOH (U]HXJQLVVH LP .RPELQDW
LQNOXVLYH GHU ([SRUWDXIJDEHQ EHOLHI VLFK � HUPLWWHOW HWZD ���� � DXI DQIlQJOLFK PHKU DOV
��� ���6W�FN � ó ��)HVWSODWWHQVSHLFKHU SUR -DKU I�U GLH ,QIRUPDWLRQV� XQG 5HFKHQWHFK�
QLN GHV .RPELQDWHV� :HJHQ GHU JUXQGVlW]OLFKHQ %HGHXWXQJ OHJWHQ ]HQWUDOH 3ROLWE�UREH�
VFKO�VVH YRQ ���� XQG ���� I�U GLH +HUVWHOOXQJ GHUDUWLJHU 6SHLFKHU HLQ XPIDQJUHLFKHV
$XWRPDWLVLHUXQJVYRUKDEHQ IHVW� ,P =XJH GHVVHQ ZXUGH HLQ ZHLWHUHV ,QYHVWLWLRQVYRUKD�
EHQ LQ *DQJ JHVHW]W� GDV ]X IDVW YROOVWlQGLJHP 8PEDX GHV YHUEOLHEHQHQ 3URGXNWLRQVJH�
ElXGHWHLOHV I�KUWH XQG QHXH 5HLQUlXPH XQG GHQ 1HXEDX ZHLWHUHU *HElXGH ]XP ,QKDOW
KDWWH� 'DPLW YHUI�JWH GHU %HWULHE (QGH ���� �EHU LQVJHVDPW � ��� Pð 5HLQUDXPIOlFKH
XQWHUVFKLHGOLFKHU 4XDOLWlW�

$EELOGXQJ ��� 'LH 5HLQUDXPIDEULN LQ 0HLQLQJHQ ��� P [ ��� P�



���

$X�HUGHP ZDUHQ ]HQWUDOH .QRZ�+RZ� XQG $XVU�VWXQJV�,PSRUWH PLW +LOIH GHU �6FKDOFN�
*RORGNRZVNL�0HWKRGH� ]XVWDQGH JHNRPPHQ � HLQVFKOLH�OLFK GLYHUVHU *HKHLPKDOWXQJV�
YRUVFKULIWHQ �� VR GD� GLH 3URGXNWLRQ ��������� HWDSSHQZHLVH EHJLQQHQ NRQQWH� 'DV
:HUN LQ =HOOD�0HKOLV SURILWLHUWH HEHQVR� (LQH WHLODXWRPDWLVLHUWH *UR��*DOYDQLN JLQJ
���� LQ %HWULHE� HLQ %HWULHEVPLWWHO�1HXEDX ZDU I�U GLH $XVU�VWXQJ GHU )HUWLJXQJ PLW
3Ul]LVLRQVZHUN]HXJHQ HQWVWDQGHQ� XQG HLQH DXWRPDWLVFKH /HLWHUSODWWHQIHUWLJXQJ NRQQWH
������� EHJLQQHQ� 'HU 8PIDQJ DOOHU ,QYHVWLWLRQHQ I�U GLHVH 9RUKDEHQ LQVJHVDPW HU�
UHLFKWH LQ 0DUN GHU ''5 GLH 0LOOLDUGHQ�*UHQ]H�

5�FNEOLFNHQG P|JH HLQ 'LDJUDPP GHU ,QGXVWULHHOOHQ :DUHQSURGXNWLRQ � ,:3 � � HLQH
GHU ZLFKWLJVWHQ %HZHUWXQJVNHQQ]LIIHUQ HLQHV VR]LDOLVWLVFKHQ ,QGXVWULHEHWULHEHV � GLH
/HLVWXQJVHQWZLFNOXQJ GHV 8QWHUQHKPHQV LQ =HOOD�0HKOLV GHXWOLFK PDFKHQ� 'LH ,:3
EHWUXJ ���� FD� ��� 0LOOLRQHQ XQG ���� FD� ��� 0LOOLRQHQ 0DUN GHU ''5� DQQlKHUQG
��� GDYRQ ZXUGHQ XPJHVHW]W� 'DEHL ZXUGHQ GLH .OHLQUHFKQHU GXUFK GLH 'DWHQ� XQG
VSlWHU GXUFK GLH 6\VWHPWHFKQLN DEJHO|VW� 'LH 3URGXNWLRQ GHU .RQVXPJ�WHU �5XQGIXQN�
JHUlWH� .OHLQVFKUHLEPDVFKLQH� ZXUGH GUDVWLVFK UHGX]LHUW� GRPLQLHUHQG ZDUHQ GLH )HVW�
SODWWHQVSHLFKHU�

'LDJUDPP �� 'LH (QWZLFNOXQJ GHU ,QGXVWULHOOHQ :DUHQSURGXNWLRQ

%HUHLWV ���� VWHOOWH VLFK DEHU KHUDXV� GD� GLH +DOEZHUW]HLWHQ EHVRQGHUV EHL GHQ JHQDQQ�
WHQ ,PSRUWHQ�0HWKRGHQ JHULQJ ZDUHQ� GLH DXV GHU ''5 EHQ|WLJWHQ =XOLHIHUXQJHQ QLFKW
PHKU RGHU QXU ODQJVDP HLQWUDIHQ XQG ZHJHQ YLHOIlOWLJHU DOOHURUWHQ ZLUNHQGHU DQGHUHU
:HQGHIDNWRUHQ� ZDU GDV EHWULHEOLFKH 6FKLFNVDO WURW] %HUDWHUILUPHQ XQG YLHOHU 6DQLH�
UXQJVNRQ]HSWH (QGH ���� HQGOLFK HQWVFKLHGHQ� $XFK GDV .RQ]HSW GHU 'DWHQHUIDVVXQJV�
WHFKQLN XQG GLH GDULQ LPSOHPHQWLHUWHQ 5HFKQHU�.HUQH KDWWHQ NHLQH 3HUVSHNWLYH� 'HU
0DUNW HUIRUGHUWH VRIRUW PHKU )OH[LELOLWlW XQG VFKQHOOH NXQGHQVSH]LILVFKH /|VXQJHQ� 'LH
EHWULHEOLFKHQ $QVlW]H GD]X UHLFKWHQ QLFKW DXV� :HQLJH $VVHWV ZXUGHQ KHUDXVJHNDXIW�
'DV :HUN LQ =HOOD�0HKOLV ZLUG ��������� DEJHULVVHQ� 'HU 5HLQUDXP ILHO ]XU +lOIWH GHQ
%DJJHUQ DQKHLP� ,Q GHU DQGHUHQ +lOIWH DUEHLWHW LP YHUEOLHEHQHQ XQG QHXLQYHVWLHUWHQ
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3URGXNWHQWZLFNOXQJ LP 9(% 5HFKHQHOHNWURQLN � 5RERWURQ�(OHNWURQLN =HOOD�0HKOLV

)HVWSODWWHQVSHLFKHU
6\VWHPWHFKQLN 67
%�URWHFKQLN
0LNURUHFKQHU
.OHLQUHFKQHU
.RQVXPJ�WHU
'DWHQWHFKQLN � 67
6RQVWLJH 3URGXNWLRQ



���

+LJK�7HFK�%HUHLFK GLH 6FKRWW /LWKRWHF� HLQ 7RFKWHUXQWHUQHKPHQ YRQ 6FKRWW� 0DLQ]� 'HU
�EULJH 7HLO GHV %HWULHEHV ZXUGH YRP /DQGUDWVDPW 0HLQLQJHQ�6FKPDONDOGHQ HUZRUEHQ�
ZHLWHU DXVJHEDXW XQG LQ HLQHP XPJHVWDOWHWHQ :RKQJHELHW ]X HLQHP EHLVSLHOKDIWHQ 9HU�
ZDOWXQJVNRPSOH[ XPIXQNWLRQLHUW�

/LWHUDWXUYHU]HLFKQLV

+RIIPDQQ� +�� 1HXPDQQ� /�� 'DV %HWULHEVGDWHQV\VWHP 5RERWURQ $ ���� � HLQH XQLYHUVHOOH 6\V�
WHPO|VXQJ ]XU 5DWLRQDOLVLHUXQJ EHWULHEOLFKHU /HLWXQJV� XQG 6WHXHUSUR]HVVH� ,Q� Ä1HXH
7HFKQLN LP %�UR³� �� ������� �� 6� ����� XQG 6� ��

.HOOHU� +RUVW� +DQGEXFK I�U GLH WHFKQLVFKH %HWUHXXQJ GHU .OHLQUHFKHQDXWRPDWHQ &(//$7521
6(5 �� %�URPDVFKLQHQ�:HUNH $* =HOOD�0HKOLV�7K�U� ± LQ 9HUZDOWXQJ� ����

.RPPLVVLRQ I�U %HWULHEVJHVFKLFKWH GHV 9(% 5RERWURQ�(OHNWURQLN =HOOD�0HKOLV XQWHU /HLWXQJ YRQ
'DJPDU 5|PKLOG XQG 0LWZLUNXQJ YRQ +RUVW -lJHU �+J��� ,Q HLJHQHU 6DFKH� %HLWUlJH ]XU
*HVFKLFKWH GHV 9(% 5RERWURQ�(OHNWURQLN =HOOD�0HKOLV� 9HUODJ 7ULE�QH %HUOLQ ����

/HKPDQQ� 1LNRODXV -RDFKLP� 'HU .OHLQVWUHFKHQDXWRPDW ' �D� ,Q� Ä7HFKQLVFKH *HPHLQVFKDIW³� ��
������� �� 6� ����� XQG 6� ��

/HKPDQQ� 1LNRODXV -RDFKLP� 6WUXNWXU XQG $XIEDX GHV .OHLQUHFKHQDXWRPDWHQ ' �D� ,Q� Ä(OHNWURQ�
LVFKH 5HFKHQDQODJHQ³� � ������� �� 6� �������

0HU]� $XJXVW� �� -DKUH 0HUFHGHV %�URPDVFKLQHQ� ,Q� Ä'HU 7\SHQKHEHO³ �%HWULHEV]HLWXQJ�� ���
'H]HPEHU ����� 6� ���

3HW]ROG� +DUWPXW� 0RGHUQH 5HFKHQN�QVWOHU� 'LH ,QGXVWULDOLVLHUXQJ GHU 5HFKHQWHFKQLN LQ 'HXWVFK�
ODQG� 9HUODJ &� +� %HFN 0�QFKHQ ����

6FKPLWW� -XOLXV� 0HUFHGHV %�URPDVFKLQHQZHUNH $NWLHQJHVHOOVFKDIW =HOOD�0HKOLV� 7K�U� -� -� $UQG�
9HUODJ hEHUVHH�3RVW� /HLS]LJ ����

6REHVODYVN\� (ULFK� /HKPDQQ� 1LNRODXV -RDFKLP� =XU *HVFKLFKWH GHU 5HFKHQWHFKQLN XQG 'DWHQ�
YHUDUEHLWXQJ LQ GHU ''5 ���� ± ����� %HULFKWH XQG 6WXGLHQ 1U� �� +HUDXVJHJHEHQ YRP
+DQQDK�$UHQGW�,QVWLWXW I�U 7RWDOLWDULVPXV H� 9� DQ GHU 78 'UHVGHQ� 'UHVGHQ ����

6WRVFKHN� (UZLQ� *ULHZDQN� $QGUHDV �+J��� 3URIHVVRU 1LNRODXV -RDFKLP /HKPDQQ� %HJU�QGHU GHU
HOHNWURQLVFKHQ 5HFKHQWHFKQLN XQG ,QIRUPDWLN LQ 6DFKVHQ� (LQH )HVWVFKULIW ]XU (ULQ�
QHUXQJ DQ VHLQHQ ��� *HEXUWVWDJ� 'UHVGHQ 8QLYHUVLW\ 3UHVV� ����

*HVFKlIWVEHULFKWH GHV 9(% 5HFKHQHOHNWURQLN =HOOD�0HKOLV
Ä.RQWDNW³ �%HWULHEV]HLWXQJ�
0HUFHGHV� (LQ KDOEHV -DKUKXQGHUW (UIDKUXQJ� )HVWVFKULIW� /HLS]LJ ����
7KHPHQKHIW� 'LH 5RERWURQ�%HWULHEVGDWHQWHFKQLN� ,Q� Ä1HXH 7HFKQLN LP %�UR³� �� ������� �� 6�

������� ��� $UWLNHO�
7K�ULQJLVFKHV 6WDDWVDUFKLY 0HLQLQJHQ� (OHNWURWHFKQLVFKH ,QGXVWULH� 9(% 5RERWURQ�(OHNWURQLN

=HOOD�0HKOLV
99% 'DWHQYHUDUEHLWXQJV� XQG %�URPDVFKLQHQ� *URENRQ]HSWLRQ GHV (LQKHLWOLFKHQ 6\VWHPV ]XU

'DWHQHUIDVVXQJ XQG �DXIEHUHLWXQJ ± 5RERWURQ ���� ± 6WDQG ��� ��� ����
:HUEHPDWHULDO �0HVVHSURVSHNWH� GHV %HWULHEHV


