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'UHLGLPHQVLRQDOH�/DQGVFKDIWVYLVXDOLVLHUXQJ

6XPPDU\
�'�/DQGVFDSH�YLVXDOL]DWLRQV�DUH�LQFUHDVLQJO\�XVHG�LQ�VSDWLDO�VFLHQFHV�DQG�SODQQLQJ�
&XUUHQWO\� DYDLODEOH� YLVXDOL]DWLRQ� WRROV� HQDEOH� WKH� FUHDWLRQ� RI� KLJKO\� UHDOLVWLF
UHSUHVHQWDWLRQV�RI�ODQGVFDSHV�EDVHG�RQ�JHRGDWD�VXFK�DV�GLJLWDO�HOHYDWLRQ�PRGHOV�
DHULDO�SKRWRJUDSKV�RU�UHPRWH�VHQVLQJ�GDWD��+RZHYHU��LQ�FRQWUDVW�WR�WUDGLWLRQDO��'�
UHSUHVHQWDWLRQV�SKRWRUHDOLVWLF��'�ODQGVFDSH�YLVXDOL]DWLRQV�RIIHU�D�KLJKHU�GHJUHH�RI
YLVXDO� FODULW\�� 7KXV� WKH\� FDQ� FRQWULEXWH� WR� D� EHWWHU� XQGHUVWDQGLQJ� RI� VSDWLDO
VWUXFWXUHV� DQG� SURFHVVHV� DQG� SURPRWH� YLVXDO� WKLQNLQJ�� 3KRWRUHDOLVWLF� ODQGVFDSH
YLVXDOL]DWLRQV�FDQ�EH�JHQHUDWHG�ZLWK�WKH�PHDQV�RI�SXUH�ODQGVFDSH�UHQGHULQJ�V\VWHPV
ZKLFK�XVXDOO\�GR�QRW�VXSSRUW�LQWHUDFWLYLW\�RU�ZLWK�WKH�XVH�RI�UHDO�WLPH�YLVXDOL]DWLRQ
HQYLURQPHQWV�� 7KLV� SDSHU� SUHVHQWV� VHOHFWHG� H[DPSOHV� RI� �'�� DQG� �'�ODQGVFDSH
YLVXDOL]DWLRQV� DQG� GLVFXVVHV� SURSHUWLHV� DQG� DSSOLFDWLRQV� RI� D� �'�UHDO�WLPH�
YLVXDOL]DWLRQ�HQYLURQPHQW��GHYHORSHG�DW�WKH�'HSDUWPHQW�RI�3K\VLFDO�*HRJUDSK\�RI
WKH�&$8�.LHO�

� (LQOHLWXQJ
'LH�UDVDQWHQ�)RUWVFKULWWH�DXI�GHP�*HELHW�GHU�&RPSXWHUKDUGZDUH�HLQHUVHLWV�XQG�GLH
(QWZLFNOXQJ� OHLVWXQJVIlKLJHU� PXOWLPHGLDOHU� 9LVXDOLVLHUXQJV��� $QLPDWLRQV�� XQG
3UlVHQWDWLRQVV\VWHPH�DQGHUHUVHLWV��KDEHQ�LQ�GHQ�UDXPEH]RJHQHQ�:LVVHQVFKDIWHQ
HLQHQ�3DUDGLJPHQZHFKVHO� LQ�%H]XJ�DXI�GLH�'DUVWHOOXQJ� UlXPOLFKHU�2EMHNWH�XQG
3KlQRPHQH� HLQJHOHLWHW�� ,P� 8QWHUVFKLHG� ]X� GHP� ODQJH� =HLW� JHOWHQGHQ� 3ULQ]LS�
$XVVFKQLWWH�GHU�UHDOHQ�:HOW�GXUFK�HLQ�KRKHV�0D��DQ�$EVWUDNWLRQ�LQ�HLQHU�.DUWH�DOV
GHP� ]HQWUDOHQ� 'DUVWHOOXQJVPHGLXP� I�U� JHR�UlXPOLFKH� ,QIRUPDWLRQ� DE]XELOGHQ�
]LHOHQ�KHXWLJH�$QVlW]H�GDUDXI�DE��GXUFK�GLH�.RPELQDWLRQ�XQWHUVFKLHGOLFKHU�0HGLHQ
]X�HLQHU�UHDOLWlWVQlKHUHQ�:LHGHUJDEH�HUGUlXPOLFKHU�*HJHEHQKHLWHQ�XQG�3UR]HVVH�]X
JHODQJHQ� �3(7(5621� ������� %HJULIIH� ZLH� ³0XOWLPHGLD�.DUWRJUDSKLH¦�� ³*HR�
0XOWLPHGLD¦��³*HR�9LVXDOLVLHUXQJ¦��³�'��PDSV¦��³+\SHUPDSV¦�XQG�³:HE�0DS�
SLQJ¦�VHLHQ�KLHU�QXU�VWHOOYHUWUHWHQG�I�U�GHQ�VHLW�HWZD����-DKUHQ�EHREDFKWEDUHQ�7UHQG
DQJHI�KUW�� ³GLH� .DUWH¦� PLW� PXOWLPHGLDOHQ� )lKLJNHLWHQ� DXV]XVWDWWHQ� E]Z�� LQ� HLQ
PXOWLPHGLDOHV�8PIHOG�HLQ]XEHWWHQ���$EE�����'XUFK�GLH�9HUNQ�SIXQJ�GHU�.DUWH�PLW
DQGHUHQ�'DUVWHOOXQJVIRUPHQ��X�D��$QLPDWLRQ��9LGHR��7H[W��7RQ��)RWR��*UDSKLN��LQ
0XOWLPHGLDXPJHEXQJHQ� ODVVHQ� VLFK� GLH� 1DFKWHLOH� KHUN|PPOLFKHU� .DUWHQ� �EHU�
ZLQGHQ��$OV�VROFKH�JHOWHQ�QLFKW�QXU�GLH�YHUJOHLFKVZHLVH�JHULQJH�$QVFKDXOLFKNHLW
XQG� GLH� PDQJHOQGH� )lKLJNHLW�� UlXPOLFKH� XQG� ]HLWOLFKH� 9HUlQGHUXQJHQ� DGlTXDW
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$EE���� 'LH�/DQGVFKDIWVYLVXDOLVLHUXQJ�DOV�%HVWDQGWHLO��JHR��PXOWLPHGLDOHU�,QIRU�
PDWLRQV��XQG�3UlVHQWDWLRQVV\VWHPH�� �$EE������DXI�GHU�&'�

ZLHGHU]XJHEHQ��VRQGHUQ�DXFK�LKUH�WKHPDWLVFKH�/LPLWLHUWKHLW�XQG�GLH�DXVVFKOLH�OLFK
�EHU� GHQ� YLVXHOOHQ� .DQDO� HUIROJHQGH� ,QIRUPDWLRQVYHUPLWWOXQJ� �%8=,(.� ������
,QIRUPDWLRQVWUDQVIHU�XQG�:LVVHQVDXIQDKPH�ODVVHQ�VLFK�GXUFK�GHQ�(LQVDW]�PXOWLPH�
GLDOHU�'DUVWHOOXQJVIRUPHQ�GHXWOLFK�YHUEHVVHUQ��3(7(5621�������

(QWVFKHLGHQG�KLHUI�U�LVW�HLQH�VLQQYROOH�.RPELQDWLRQ�JHHLJQHWHU�0HGLHQ�LQ�PXOWLPH�
GLDOHQ�,QIRUPDWLRQV��XQG�3UlVHQWDWLRQVXPJHEXQJHQ�XQG�GLH�)lKLJNHLW�GLHVHU�6\VWH�
PH�]X�,QWHUDNWLRQ��6R�NRPPW�HLQH�9LHO]DKO�DQ�8QWHUVXFKXQJHQ�]X�GHP�(UJHEQLV�
GDVV�VRZRKO�GLH�9HUNQ�SIXQJ�YRQ�EHZHJWHQ�%LOGHUQ�PLW�WH[WOLFKHU�RGHU�YHUEDOHU
,QIRUPDWLRQ�DOV�DXFK�GLH�,QWHUDNWLYLWlW�HQWVSUHFKHQGHU�0XOWLPHGLDXPJHEXQJHQ�]X
HLQHU�YHUEHVVHUWHQ�3HU]HSWLRQ�GHV�GDUJHERWHQHQ�,QKDOWHV�XQG�]X�HUK|KWHQ�*HGlFKW�
QLVOHLVWXQJHQ� EHLWUlJW� �+$3(6+,� X�� -21(6� ������ 0$50,(� X�� +($/<� ����� XQG
)(1'5,&+�X�D��������]LW��LQ�3(7(5621�����������

(LQ� DXV� JHRJUDSKLVFKHU� 6LFKW� ZHVHQWOLFKHU� %HVWDQGWHLO� �JHR��PXOWLPHGLDOHU
3UlVHQWDWLRQV�� XQG� /HUQV\VWHPH� LVW� GLH� 9LVXDOLVLHUXQJ� YRQ� /DQGVFKDIWHQ� XQG
/DQGVFKDIWVSUR]HVVHQ��$QKDQG�GHU�/DQGVFKDIWVUHQGHULQJ�3URJUDPPH�³7HUUDJHQ¦
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�3ODQHWVLGH�6RIWZDUH�8.���³9LVXDO�1DWXUH�6WXGLR�¤�916¦���'�1DWXUH��XQG�GHU�DP
/HKUVWXKO�I�U�3K\VLVFKH�*HRJUDSKLH�¤�/DQGVFKDIWV|NRORJLH�XQG�*HRLQIRUPDWLRQ�GHU
&$8�.LHO�HQWZLFNHOWHQ��LQWHUDNWLYHQ�(FKW]HLW�9LVXDOLVLHUXPJHEXQJ�³D�'F¦�VROOHQ
LP� )ROJHQGHQ� $QZHQGXQJVP|JOLFKNHLWHQ�� /LPLWLHUXQJHQ� XQG� 3HUVSHNWLYHQ� GHU
GUHL��XQG�YLHUGLPHQVLRQDOHQ�/DQGVFKDIWVYLVXDOLVLHUXQJ�GLVNXWLHUW�ZHUGHQ�
� 7HFKQLNHQ�GHU�/DQGVFKDIWVYLVXDOLVLHUXQJ
'LH�GUHLGLPHQVLRQDOH�/DQGVFKDIWVYLVXDOLVLHUXQJ�]lKOW�VHLW� MHKHU�]X�GHQ�]HQWUDOHQ
'DUVWHOOXQJVIRUPHQ� LQ�GHU�*HRJUDSKLH�XQG� LQ�GHQ�EHQDFKEDUWHQ�'LV]LSOLQHQ�PLW
5DXPEH]XJ��$XIJUXQG�LKUHU�LP�9HUJOHLFK�]XU�]ZHLGLPHQVLRQDOHQ�.DUWHQGDUVWHOOXQJ
K|KHUHQ�$QVFKDXOLFKNHLW�ZXUGHQ�LQ�GHU�9HUJDQJHQKHLW�DQDORJ�HUVWHOOWH�*UXQGULVV�
6FKUlJELOGHU��]HQWUDOSHUVSHNWLYLVFKH��VWHUHRVNRSLVFK��.DUWHQ��$QDJO\SKHQNDUWHQ��
%ORFNELOGHU��3DQRUDPHQ�XQG�SK\VLVFKH�/DQGVFKDIWVPRGHOOH��'LRUDPHQ��HLQJHVHW]W�
XP�NRPSOH[H�HUGUlXPOLFKH�*HJHEHQKHLWHQ�XQG�3KlQRPHQH�LQ�HLQHU�GHP�%HWUDFKWHU
OHLFKWHU�]XJlQJOLFKHQ�:HLVH�]X�YHUPLWWHOQ��'LHVH�'DUVWHOOXQJHQ�OLH�HQ�E]Z��ODVVHQ
VLFK� DOOHUGLQJV� QXU� XQWHU� KRKHP�]HLWOLFKHP�$XIZDQG� HU]HXJHQ�� 6LH� VLQG� ]XGHP
VWDWLVFKHU�1DWXU�XQG�VRPLW�QLFKW�JHHLJQHW��VHTXHQ]LHOOH�3KlQRPHQH�ZLH�SUR]HVVXDOH
$EOlXIH� �]�%�� hEHUIOXWXQJVHUHLJQLVVH�� XQG� 9HUlQGHUXQJHQ� LQ� GHU� EHWUDFKWHWHQ
/DQGVFKDIW��]�%��9HJHWDWLRQVVXN]HVVLRQHQ��ZLHGHU]XJHEHQ��'DU�EHU�KLQDXV�ELOGHQ
VLH�EHUHLWV�EHNDQQWH�=XVDPPHQKlQJH�DE�XQG�VLQG�GHVKDOE�QXU�EHGLQJW�I�U�ZHLWHU�
I�KUHQGH�$QDO\VHQ�JHHLJQHW��'LHV�JLOW�DOOHUGLQJV�]XPHLVW�DXFK�I�U�DXIJH]HLFKQHWH�
G�K��I�U�QLFKW�LQWHUDNWLYH�$QLPDWLRQHQ�

0LW�GHU�LQ�GHQ�OHW]WHQ�-DKUHQ�VSUXQJKDIW�JHVWLHJHQHQ�9HUI�JEDUNHLW�KRFKDXIO|�
VHQGHU�*HRGDWHQ��ZLH�GLJLWDOHQ�*HOlQGHPRGHOOHQ��GLJLWDOHQ�WRSRJUDSKLVFKHQ�'DWHQ�
2UWKRIRWRV�XQG�6DWHOOLWHQELOGGDWHQ�VRZLH�GHQ�PLWWOHUZHLOH�HUUHLFKWHQ�5HFKQHUOHL�
VWXQJHQ�XQG�GHU�(QWZLFNOXQJ�OHLVWXQJVVWDUNHU�9LVXDOLVLHUXQJVV\VWHPH��VLQG�KHXWH
UHDOLWlWVQDKH��IRWRUHDOLVWLVFKH��GUHLGLPHQVLRQDOH�/DQGVFKDIWVGDUVWHOOXQJHQ�P|JOLFK�
=X�GLHVHP�=ZHFNH�ZHUGHQ�/DQGVFKDIWVUHQGHULQJ�3URJUDPPH�HLQJHVHW]W��PLW�GHQHQ
QDFK�)HVWOHJXQJ� HQWVSUHFKHQGHU�.DPHUD�� XQG�=LHOSRVLWLRQHQ� VRZRKO�(LQ]HODXI�
QDKPHQ� I�U� HLQ]HOQH� $XVVFKQLWWH� GHU� EHWUDFKWHWHQ� �GLJLWDOHQ�� /DQGVFKDIW� RGHU
6HTXHQ]HQ�YRQ�(LQ]HOELOGHUQ�JHQHULHUW�ZHUGHQ�N|QQHQ��GLH�HLQHP�]XYRU�GHILQLHUWHQ
.DPHUDSIDG��3IDGDQLPDWLRQ��IROJHQ�

³5HQGHULQJ¦�EHVFKUHLEW�GDEHL�GHQ�3UR]HVV�]XU�*HQHULHUXQJ�HLQ]HOQHU�%LOGHU�DXV
HLQHP�GUHLGLPHQVLRQDOHQ�'DWHQUDXP�

'XUFK�$QHLQDQGHUUHLKXQJ�GHU�JHUHQGHUWHQ�(LQ]HOELOGHU�OlVVW�VLFK�GLH�%LOGIROJH
LQ�HLQH��³DXIJH]HLFKQHWH¦��$QLPDWLRQ��EHUI�KUHQ��$EE�����

,P�8QWHUVFKLHG�]X�DXIJH]HLFKQHWHQ�$QLPDWLRQHQ��GLH�LQ�LKUHP�$EODXI�IHVWJHOHJW
VLQG�XQG�GHP�%HWUDFKWHU�ZlKUHQG�GHV�$EVSLHOHQV�NHLQH�0|JOLFKNHLW�]XU�,QWHUDNWLRQ
ELHWHQ��HUODXEHQ�(FKW]HLWDQLPDWLRQHQ�GXUFK�IUHLHV�1DYLJLHUHQ�HLQ�³(UNXQGHQ¦�GHU
YLUWXHOOHQ�/DQGVFKDIW� �]�%�� GXUFK�9HUlQGHUXQJ�GHU�%HWUDFKWHU�� XQG�=LHOSRVLWLRQ
>%LOGKDXSWSXQNW@���$XVI�KUOLFKH�'DUVWHOOXQJHQ��EHU�GLH�I�U��'�/DQGVFKDIWVYLVXDOL�
VLHUXQJHQ�JHEUlXFKOLFKHQ�$QLPDWLRQVPHWKRGHQ�ILQGHQ�VLFK�X�D��EHL�6+(33$5'�X�D�
��������%8+0$11�X�D����������(59,1���������(59,1�X��+$6%528&.���������+(55�
0$11�X��$6&+(���������%8=,(.�X�D���������

'HU�:HUW� HLQHU� ³UHLQHQ¦�/DQGVFKDIWVGDUVWHOOXQJ� LQ��'�RGHU��'� LVW� DOOHUGLQJV
EHJUHQ]W�� ZHQQ� QHEHQ� GHU� YLVXHOOHQ� 3UlVHQWDWLRQ� NHLQH� ZHLWHUHQ� $QDO\VH�� XQG
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$EE���� %LOGVHTXHQ]�HLQHU�$QLPDWLRQ�� �$EE������DXI�GHU�&'�
,QWHUDNWLRQVIRUPHQ�JHJHEHQ�VLQG��0LW�GHP�=LHO��GXUFK�HQWVSUHFKHQGH�,QWHUDNWLRQV�
IXQNWLRQHQ�GHQ�DQDO\WLVFKHQ�:HUW�YRQ�9LVXDOLVLHUXPJHEXQJHQ�]X�HUK|KHQ��ZHUGHQ
�'�(FKW]HLW�9LVXDOLVLHUV\VWHPH�LQ�]XQHKPHQGHP�0D�H�PLW�HQWVSUHFKHQGHQ�$QDO\�
VHIXQNWLRQHQ� �]�%�� 9ROXPHQEHUHFKQXQJ�� 5HOLHIPRGHOOLHUXQJ�� (U]HXJXQJ� YRQ
3URILOVFKQLWWHQ��6LFKWEDUNHLWVDQDO\VH��XQG�,QWHUDNWLRQVIXQNWLRQHQ��]�%��(LQI�JHQ�
9HUVFKLHEHQ��(QWIHUQHQ��9HUlQGHUQ�YRQ�2EMHNWHQ��9HUlQGHUQ�YRQ�$QVLFKWVSDUD�
PHWHUQ��$EIUDJH�WKHPDWLVFKHU�XQG�JHRPHWULVFKHU�$WWULEXWH��DXVJHVWDWWHW�

'LHVH� (QWZLFNOXQJ� WULIIW� DXFK� I�U� ]DKOUHLFKH� *,6�3URGXNWH� XQG� *,6�=XVDW]�
SURJUDPPH� �]�%�� $UF9LHZ� �'�$QDO\VW�� $UF6FHQH� �(65,��� ,PDJLQH� 9LUWXDO*,6
�(5'$6���*HRPHGLD�7HUUDLQ��,QWHUJUDSK���YJO��=/$7$129$�X�D��������XQG�*5$66
*,6��ZZZ�JUDVV�LWF�LW��]X��1HEHQ�GHU�)lKLJNHLW�]XU��'�9LVXDOLVLHUXQJ�VLQG�VLH�LQ
PHKU� RGHU�PLQGHU� KRKHP�8PIDQJH�PLW� �'�$QDO\VHIXQNWLRQHQ� DXVJHVWDWWHW��$O�
OHUGLQJV�JHQ�JHQ�GLH�YRUKDQGHQHQ�*,6�3URGXNWH�QDFK�-h1(0$11�X�D�������������
]XPHLVW�³QLFKW�GHQ�lVWKHWLVFKHQ�$QVSU�FKHQ�YRQ�$NWHXUHQ�DQ�UHDOLWlWVQDKH�/DQG�
VFKDIWVYLVXDOLVLHUXQJHQ�XQG�ELHWHQ�QXU�XQ]XUHLFKHQGH�8QWHUVW�W]XQJ�YRQ��'��'¦
DQ��9HUJOLFKHQ�PLW��'�&$'�6RIWZDUHV\VWHPHQ�ZLH��'�6WXGLR�0D[��$872'(6.�
RGHU�$UFKL&$'��*5$3+,62)7��XQG��'�/DQGVFKDIWVYLVXDOLVLHUV\VWHPHQ�ZLH�GHP
9LVXDO�1DWXUH�6WXGLR��916���GHP�:RUOG�&RQVWUXFWLRQ�6HW��:&6����'�1$785(�
RGHU�GHP�9LUWXHOO�7HUUDLQ�3URMHFW��ZZZ�97HUUDLQ�RUJ��VWHOOHQ�GLH�PLW�*HRJUDSKL�
VFKHQ�,QIRUPDWLRQVV\VWHPHQ�HUUHLFKEDUHQ�9LVXDOLVLHUHUJHEQLVVH�GHU]HLW�QRFK�NHLQH
WDWVlFKOLFKH� $OWHUQDWLYH� I�U� HLQH� ZLUNOLFKNHLWVQDKH�� G�K�� IRWRUHDOLVWLVFKH� /DQG�
VFKDIWVDEELOGXQJ�GDU��)�U�GHUDUWLJH�$QVSU�FKH�ZHUGHQ�GLH�LQ�*,6�SUlSUR]HVVLHUWHQ
�'��XQG��'�'DWHQ�2EMHNWH�HLQVFKOLH�OLFK�LKUHU�*HRUHIHUHQ]HQ�XQG�$WWULEXWLHUXQJHQ
]XPHLVW�H[SRUWLHUW��XP�DQVFKOLH�HQG�LQ�HQWVSUHFKHQGHQ��'�9LVXDOLVLHUXPJHEXQJHQ
ZHLWHUYHUDUEHLWHW�]X�ZHUGHQ��YJO��&2256�X��=,3)�������/$1*(�����D�XQG�����E��
(LQHQ�hEHUEOLFN��EHU�GLH�9LHO]DKO�GHU]HLW�H[LVWLHUHQGHU�XQG�I�U�=ZHFNH�GHU��'�
/DQGVFKDIWVYLVXDOLVLHUXQJ�HLQVHW]EDUHU�6RIWZDUHSURGXNWH�JLEW�GDV�86�$UP\�7RSR�
JUDSKLF�(QJLQHHULQJ�&HQWHU� �ZZZ�WHF�DUP\�PLO�7'�WYG�VXUYH\�� YJO�� )8+50$11
X�D���������(LQH�$XVZDKO�DQ�6RIWZDUHSURGXNWHQ�]XU��'�/DQGVFKDIWVYLVXDOLVLHUXQJ
XQG�LKUHU�)XQNWLRQHQ�LVW�LQ�7DE����GDUJHVWHOOW��DXFK�.DS��������GLHVHV�%HLWUDJV��
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7DE���� $XVJHZlKOWH�6RIWZDUHV\VWHPH�]XU��'�/DQGVFKDIWVYLVXDOLVLHUXQJ��,Q�GLHVHU
$XIVWHOOXQJ�QLFKW�EHU�FNVLFKWLJW�VLQG��'�&$'�6\VWHPH��ZLH��GV0D[�RGHU
$UFK&$'�� GLH� HEHQIDOOV� JXW� I�U� =ZHFNH� GHU� /DQGVFKDIWVYLVXDOLVLHUXQJ
HLQVHW]EDU�VLQG�
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� /DQGVFKDIWVYLVXDOLVLHUXQJ�¤�ZR]X"
/DQGVFKDIWVYLVXDOLVLHUXQJ�LVW�HLQ�7HLOJHELHW�GHU�³*HRYLVXDOLVLHUXQJ¦��GLH�VLFK�VHLW
GHQ�����HU�-DKUHQ�DOV�QHXH�)RUVFKXQJVGLV]LSOLQ�]XVHKHQGV�LQ�GHQ�UDXPEH]RJHQHQ
:LVVHQVFKDIWHQ�HWDEOLHUW��)ROJW�PDQ�GHU�'HILQLWLRQ�YRQ�0$&($&+5(1�X��.5$$.
��������VR�LQWHJULHUW�GDV�LQWHUGLV]LSOLQlUH�)DFKJHELHW�³*HRYLVXDOLVLHUXQJ¦�³PHWKR�
GLVFKH�XQG�WHFKQLVFKH�$QVlW]H�DXV�9L6&��9LVXDOL]DWLRQ�LQ�6FLHQWLILF�&RPSXWLQJ��
GHU� .DUWRJUDSKLH�� %LOGYHUDUEHLWXQJ�� ,QIRUPDWLRQVYLVXDOLVLHUXQJ�� H[SORUDWLYHU
'DWHQDQDO\VH�XQG�*HRJUDSKLVFKHU�,QIRUPDWLRQVV\VWHPH�PLW�GHP�=LHO��WKHRUHWLVFKH
$QVlW]H��0HWKRGHQ�XQG�:HUN]HXJH� I�U�GLH�([SORUDWLRQ��$QDO\VH��6\QWKHVH�XQG
3UlVHQWDWLRQ� YRQ�*HRGDWHQ� EHUHLW]XVWHOOHQ¦� �)8+50$11� X�� .5$$.� ������ �����
'HPHQWVSUHFKHQG� ]LHOW� DXFK� GLH� /DQGVFKDIWVYLVXDOLVLHUXQJ� QDFK� KHXWLJHP�9HU�
VWlQGQLV� QLFKW� DOOHLQ� DXI� GDV� UHDOLWlWVQDKH� 'DUVWHOOHQ� �EHNDQQWHU�� /DQGVFKDIWV�
VWUXNWXUHQ���SUR]HVVH�XQG��]XVDPPHQKlQJH�]XP�=ZHFNH�GHU�3UlVHQWDWLRQ�DE��6LH�LVW
]XGHP�DXI�GLH�*HZLQQXQJ�QHXHU�(UNHQQWQLVVH�DXVJHULFKWHW��'LHVH�N|QQHQ�EHLVSLHOV�
ZHLVH� DXV� GHU� $QDO\VH� UlXPOLFKHU� 9HUWHLOXQJHQ��0XVWHU� XQG� (QWZLFNOXQJHQ� LQ
XQ]XJlQJOLFKHQ�/DQGVFKDIWHQ��+RFKJHELUJH��$UNWLV��5HJHQZDOGJHELHWH��UHVXOWLHUHQ
�]�%��GXUFK�GLH�9HUNQ�SIXQJ�YRQ�VSHNWUDOHQ�/XIWELOG��XQG�6DWHOOLWHQGDWHQ�XQG�DXV
6WHUHRGDWHQ�HU]HXJWHQ�*HOlQGHPRGHOOHQ��V��%2/&+�X��.$03��������DXV�GHU�$QZHQ�
GXQJ�YRQ�6LFKWEDUNHLWVDQDO\VHQ�LP�GUHLGLPHQVLRQDOHQ�'DUVWHOOXQJVUDXP�KHUYRUJH�
KHQ�RGHU�GHU�%HREDFKWXQJ�UHOLHIDEKlQJLJHU�3KlQRPHQH��]�%��WDJHV]HLWOLFKH�%HVRQ�
QXQJ�XQG�%HVFKDWWXQJ��6RQQHQVFKHLQGDXHU��$XVZHLVXQJ�YRQ�hEHUVFKZHPPXQJV�
JHELHWHQ�EHL�XQWHUVFKLHGOLFKHQ�+RFKZDVVHUSHJHOVWlQGHQ��HQWVSULQJHQ��YJO��+8%(5
X�D��������%8=,(.�������

$XV�6LFKW�GHU�*HRJUDSKLH�HUVFKHLQW�GLH��'�/DQGVFKDIWVYLVXDOLVLHUXQJ�I�U�IROJHQ�
GH�=ZHFNH�YRQ�EHVRQGHUHP�:HUW�
¤ 9HUEHVVHUXQJ�GHV�UlXPOLFKHQ�9RUVWHOOXQJVYHUP|JHQV�GXUFK�ZLUNOLFKNHLWVQDKH

GUHLGLPHQVLRQDOH� 'DUVWHOOXQJ� YRQ� /DQGVFKDIWHQ�� /DQGVFKDIWVVWUXNWXUHQ� XQG
�SUR]HVVHQ��.bb%�X�D��������

¤ 9HUDQVFKDXOLFKXQJ�DEVWUDNWHU�]ZHLGLPHQVLRQDOHU�.DUWHQLQIRUPDWLRQ�GXUFK�HLQH
UHDOLWlWVQDKH�$EELOGXQJ� YRQ�/DQGVFKDIWHQ� XQG�/DQGVFKDIWVREMHNWHQ� �$QLPD�
WLRQVEHLVSLHO�0������DXI�GHU�EHLOLHJHQGHQ�&'��

¤ (QWVFKHLGXQJVXQWHUVW�W]XQJ�LQ�GHU�3ODQXQJ�GXUFK�GLH�9LVXDOLVLHUXQJ�YRQ�JHSODQ�
WHQ�(LQJULIIHQ�XQG� LKUHQ�:LUNXQJHQ�DXI�GDV�/DQGVFKDIWVELOG� �%8+0$11� X�D�
�����XQG�.DS��������LQ�GLHVHP�%HLWUDJ��

¤ 5HNRQVWUXNWLRQ� GHU� KLVWRULVFKHQ� /DQGVFKDIWV�� XQG� 9HJHWDWLRQVHQWZLFNOXQJ
�)8(67�X��6&+1,5&+�������026.$/��������9LVXDOLVLHUXQJ�YRQ�/DQGVFKDIWVYHU�
lQGHUXQJHQ��/$1*(�����D��%8+0$11�������'81%$5�X�D��������

¤ 9RUEHUHLWXQJ� YRQ� ([NXUVLRQHQ� DQKDQG� YLUWXHOOHU� /DQGVFKDIWHQ� �*/b66(5� X�
7+h5.2:�������

¤ �'��XQG��'�/DQGVFKDIWVGDUVWHOOXQJHQ�I�U�VFKXOLVFKH��PXVHDOH�XQG�WRXULVWLVFKH
$QZHQGXQJHQ�

� .RQ]HSWLRQHOOH�*UXQGVlW]H�GHU�/DQGVFKDIWVYLVXDOLVLHUXQJ
0LW� GHU� (QWZLFNOXQJ� OHLVWXQJVIlKLJHU�9LVXDOLVLHUXPJHEXQJHQ� VLQG� KHXWH� EHHLQ�
GUXFNHQGH�IRWRUHDOLVWLVFKH�/DQGVFKDIWVGDUVWHOOXQJHQ�P|JOLFK��ZZZ��GQDWXUH�FRP��
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'XUFK� GDV� KLHUEHL� HUUHLFKEDUH� KRKH�0D�� DQ�$QVFKDXXQJ� ODVVHQ� VLFK� NRPSOH[H
�JHR��UlXPOLFKH� ,QIRUPDWLRQHQ�� 3KlQRPHQH� XQG� =XVDPPHQKlQJH� DXI� HLQIDFKH
:HLVH� YLVXHOO� YHUPLWWHOQ�� 'HU� /DQGVFKDIWVYLVXDOLVLHUXQJ� NRPPW� GDPLW� EHNDQQ�
WHUPD�HQ�GLH�)XQNWLRQ�HLQHV�.RPPXQLNDWLRQVZHUN]HXJHV��]�%��LQ�3ODQXQJVSUR]HV�
VHQ��]X��0LW� LKP�N|QQHQ�DOOHUGLQJV�DXFK�:DKUQHKPXQJHQ�PDQLSXOLHUW�XQG�(QW�
VFKHLGXQJVILQGXQJHQ� EHHLQIOXVVW�ZHUGHQ� �'$1,(/� X��0(,71(5� ������ 6+(33$5'
����� X�� ������� 6R� ZHLVW� 6+(33$5'� ������� ���� GDUDXI� KLQ�� GDVV� EHVRQGHUV� GHU
(LQVDW]� YRQ� 9LUWXDO�5HDOLW\�7HFKQLNHQ� GLH� *HIDKU� GHU� 6XJJHVWLRQ� ELUJW�� GD� HV
³WHFKQLVFKH�5DIILQHVVH�XQG�5HDOLWlWVWUHXH�LPPHU�VFKZLHULJHU�>PDFKHQ@��)HKOHU�RGHU
:LOON�U� LQ� GHU� 'DUVWHOOXQJ� IHVW]XVWHOOHQ¦� XQG� GDV� )HKOHQ� NRUUHNW� DXIEHUHLWHWHU
/DQGVFKDIWVGDWHQ�GXUFK�H[WUHP�UHDOLVWLVFKH�9LVXDOLVLHUXQJHQ�NDVFKLHUW�ZLUG��$QJH�
VLFKWV�GHU�7DWVDFKH��GDVV�DQHUNDQQWH�0D�VWlEH�I�U�GHQ�$XIEDX�XQG�GLH�1XW]XQJ�YRQ
/DQGVFKDIWVYLVXDOLVLHUXQJHQ� IHKOHQ�� VFKOlJW� 6+(33$5'� ������ X�� ������ IROJHQGH
*UXQGVlW]H��³&RGH�RI�HWKLFV¦��I�U�GLH�/DQGVFKDIWVYLVXDOLVLHUXQJ�YRU�
�� 5HSUlVHQWDWLYLWlW��9LVXDOLVLHUXQJHQ�VROOHQ�FKDUDNWHULVWLVFKH�RGHU�ZLFKWLJH�$Q�

VLFKWHQ��0HUNPDOH�XQG�%HVRQGHUKHLWHQ�GHU�/DQGVFKDIW�DEELOGHQ�
�� *HQDXLJNHLW��9LVXDOLVLHUXQJHQ�VROOHQ�GDV�UHDOH�(UVFKHLQXQJVELOG�GHU�/DQGVFKDIW

ZLHGHUJHEHQ� RGHU� GDV� HUZDUWHWH� (UVFKHLQXQJVELOG� VR� ZLUNOLFKNHLWVQDK� ZLH
P|JOLFK�VLPXOLHUHQ��/DQGVFKDIWVYLVXDOLVLHUXQJHQ�VROOWHQ�GLH�]XP�=HLWSXQNW�LKUHU
(UVWHOOXQJ�YHUI�JEDUHQ�'DWHQ�ZDKUKHLWVJHPl��DEELOGHQ�

�� 9LVXHOOH�.ODUKHLW��'HWDLOV��.RPSRQHQWHQ�XQG�*HVDPWHLQGUXFN�GHU�/DQGVFKDIW
VROOHQ�LQ�GHU�9LVXDOLVLHUXQJ�GHXWOLFK�HUNHQQEDU�VHLQ�

�� ,QWHUHVVH��9LVXDOLVLHUXQJHQ�VROOHQ�GDV�,QWHUHVVH�GHU�%HWUDFKWHU�VWHLJHUQ�XQG��EHU
OlQJHUH�=HLW�ELQGHQ��RKQH�GLHVH�]X�³EOHQGHQ¦�

�� /HJLWLPLWlW��9LVXDOLVLHUXQJHQ�P�VVHQ��EHUSU�IEDU�VHLQ�XQG�HLQHP�NRQVLVWHQWHQ
XQG�GRNXPHQWLHUWHQ�9HUIDKUHQ�IROJHQ��'LHVHV�PXVV�GHP�%HWUDFKWHU�$XIVFKOXVV
�EHU�GHQ�6LPXODWLRQVSUR]HVV�JHEHQ��GLH�GHU�9LVXDOLVLHUXQJ�]XJUXQGH�OLHJHQGHQ
$QQDKPHQ�RIIHQ�OHJHQ�XQG�$XVNXQIW��EHU�GHQ�HUZDUWHWHQ�*HQDXLJNHLWVJUDG�XQG
GLH�8QVLFKHUKHLWHQ�LQ�GHU�'DUVWHOOXQJ�JHEHQ�

� $XVJHZlKOWH�7HFKQLNHQ�XQG�6\VWHPH�]XU��'���'�/DQGVFKDIWVYLVXDOLVLHUXQJ
,P� )ROJHQGHQ� VROOHQ� H[HPSODULVFK� HLQ]HOQH� 9LVXDOLVLHUXPJHEXQJHQ� YRUJHVWHOOW
ZHUGHQ��GLH�VLFK�KLQVLFKWOLFK�LKUHU�)lKLJNHLWHQ�]XU�,QWHJUDWLRQ�YRQ��'�2EMHNWHQ��]XU
$QLPDWLRQ�G\QDPLVFKHU�2EMHNWH�XQG�]XU�,QWHUDNWLRQ�PLW�GHU�GDUJHVWHOOWHQ�YLUWXHOOHQ
/DQGVFKDIW�XQWHUVFKHLGHQ��+LHU]X�HUVFKHLQW�HV�]ZHFNPl�LJ��GLH�I�U�/DQGVFKDIWV�
YLVXDOLVLHUXQJHQ� HLQVHW]EDUH�6RIWZDUH� ]XQlFKVW� LQ�5D\WUDFHUV\VWHPH�XQG� LQ��'�
(FKW]HLWV\VWHPH�]X�JOLHGHUQ�

$OV�5D\WUDFHUV\VWHP��UD\WUDFLQJ��³6WUDKOHQJDQJ¦��ZHUGHQ�9LVXDOLVLHUSURJUDPPH
EH]HLFKQHW��GLH�HV�JHVWDWWHQ��HLQHQ�GXUFK�'DWHQ�EHVFKULHEHQHQ�GUHL��E]Z��YLHUGLPHQ�
VLRQDOHQ�5DXP�XQWHU�%HU�FNVLFKWLJXQJ�IUHL�GHILQLHUEDUHU�%HOHXFKWXQJVYHUKlOWQLVVH
VR� DE]XELOGHQ�� GDVV� HU� HQWVSUHFKHQG� GHU� JHZlKOWHQ� 3HUVSHNWLYH�� GHQ� JHZlKOWHQ
5HIOH[LRQVHLJHQVFKDIWHQ� XQG� 5HIUDNWLRQVHUVFKHLQXQJHQ� VRZLH� GHQ� EHUHFKQHWHQ
6FKDWWHQZ�UIHQ�LQ�KRKHP�0D�H�DOV�IRWRUHDOLVWLVFK�HUVFKHLQW�
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$EE���� 3KRWRJUDSKLH�RGHU�YLUWXHOOH�/DQGVFKDIW"�'DV�OLQNH�%LOG�LVW�HLQH�3KRWRJUD�
SKLH�� �$EE������DXI�GHU�&'�

��� 5D\WUDFHU�6\VWHPH
'LH� KHXWH� HLQVHW]EDUHQ� 5D\WUDFHUV\VWHPH� XQWHUVFKHLGHQ� VLFK� KLQVLFKWOLFK� LKUHU
)lKLJNHLWHQ�]XP�'DWHQLPSRUW��GHU�$UW�GHU�'DWHQYHUZDOWXQJ�XQG�GHQ�.RQVWUXNWLRQV�
P|JOLFKNHLWHQ�]XP�7HLO� UHFKW�GHXWOLFK�YRQHLQDQGHU��'DV�SULPlUH�(UJHEQLV�HLQHU
5D\WUDFHUDQZHQGXQJ�LVW�HLQ�]XPHLVW�LQ�GHU�=HQWUDOSHUVSHNWLYH�SURML]LHUWHV�(LQ]HO�
ELOG� DXI� GHU� *UXQGODJH� HLQHV� GLJLWDOHQ� *HOlQGHPRGHOOV�� HQWVSUHFKHQGHU� 2EHU�
IOlFKHQWH[WXUHQ��2EHUIOlFKHQPXVWHU��XQG�HLQHU�GHILQLHUWHQ�.DPHUD��XQG�=LHOSRVLWL�
RQ��$EE������DXI�GHU�&'���(LQ�VR�HU]HXJWHV�(LQ]HOELOG�ZLUG�DOOJHPHLQ�DOV�³JHUHQ�
GHUWHV¦�%LOG�EH]HLFKQHW��6ROO�GDV�(UJHEQLV�GHU�9LVXDOLVLHUXQJ�HLQH�$QLPDWLRQ��]�%�
HLQH�YLUWXHOOH�:DQGHUXQJ��VHLQ��VR�ZLUG�GHU�%HWUDFKWHUSXQNW�DOV�3URMHNWLRQV]HQWUXP
XQG�RGHU�GHU�=LHOSXQNW�DOV�%LOGKDXSWSXQNW�DXI�HLQHP�GHILQLHUWHQ�$QLPDWLRQVSIDG
GXUFK� GLH� 6]HQH� EHZHJW�� $XI� GLHVH�:HLVH� ZLUG� HLQH� %LOGVHTXHQ]� HU]HXJW�� GLH
DQVFKOLH�HQG� LQ� HLQH� DXIJH]HLFKQHWH� $QLPDWLRQ� �EHUI�KUW� ZLUG� XQG� YRQ� HLQHP
6WDUWELOG�]X�HLQHP�(QGELOG�PLW�HLQHU�YRUEHVWLPPWHQ�$Q]DKO�DQ�(LQ]HOELOGHUQ�SUR
6HNXQGH� �ISV�� IUDPHV� SHU� VHFRQG�� DEOlXIW�� 'LHVH� )RUP� GHU� $QLPDWLRQ� VROO� LP
)ROJHQGHQ�DOV�³VWDWLVFKH�$QLPDWLRQ¦�EH]HLFKQHW�ZHUGHQ�

'LH� 4XDOLWlW� GHU� 'DUVWHOOXQJ� LVW� LQ� HUKHEOLFKHP� 0D�H� YRP� YHUZHQGHWHQ
5D\WUDFHU�� XQG� GHP�JHZlKOWHQ�5HQGHULQJV\VWHP� �]�%��2SHQ*/�RGHU�'LUHFW�'�
DEKlQJLJ��)RWRUHDOLVWLVFKH�5HQGHULQJV��ZLH�VLH�EHL�GHU�/DQGVFKDIWVYLVXDOLVLHUXQJ
�EOLFKHUZHLVH�YHUZHQGHW�ZHUGHQ��EHG�UIHQ�VSH]LHOOHU�$OJRULWKPHQ��XP�HLQH�/DQG�
VFKDIW�DXV�GHQ�YRUKDQGHQHQ�'DWHQ�VR�UHDOLWlWVQDK�DE]XELOGHQ��GDVV�GHU�8QWHUVFKLHG
]X�HLQHU�)RWRJUDILH�QXU�QRFK�VFKZHU�HUNHQQEDU�LVW��$EE�����

+LHU]X�]lKOHQ�X�D��1HXSXQNWEHUHFKQXQJHQ�DXI�GHU�*HOlQGHREHUIOlFKH��GLH�]XPHLVW
�EHU�]XIlOOLJ�JHQHULHUWH�0XVWHU��]�%��)UDNWDOH��HU]HXJW�ZHUGHQ�XQG�GHQ�(LQGUXFN
GHU� LQ� QDW�UOLFKHQ�6\VWHPHQ� DXIWUHWHQGHQ� ³IX]]LQHVV¦� KHUYRUUXIHQ��(LQH�ZHLWHUH
0|JOLFKNHLW�]XU�6LPXODWLRQ�IHLQHU�*HOlQGHUDXLJNHLWHQ�XQG��XQHEHQKHLWHQ�VWHOOW�DXFK
GDV�³%XPS�0DSSLQJ¦�GDU��+LHUEHL�KDQGHOW�HV�VLFK�XP�HLQH�VSH]LHOOH�7H[WXU��GLH
HLQH�6FKDWWLHUXQJ�YRQ�2EMHNWREHUIOlFKHQ�EHZLUNW��$EE�����

(LQH�ZLFKWLJH�)XQNWLRQDOLWlW�VWHOOW�DXFK�GDV�VRJ��³%LOOERDUGLQJ¦�GDU��+LHUEHL�ZLUG
HLQH�5DVWHUJUDSKLN�DXI�HLQH�YHUWLNDOH�(EHQH�SURML]LHUW��GLH�VLFK�VWHWV�]XP�%HWUDFKWHU
GUHKW��'LH��'�5DVWHUJUDSKLN�HUZHFNW�VR�GHQ�(LQGUXFN�HLQHV�UlXPOLFKHQ�2EMHNWHV
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$EE���� (U]HXJXQJ�YRQ�2EHUIOlFKHQWH[WXUHQ�PLWWHOV�%XPS�0DSSLQJ
� �$EE������DXI�GHU�&'�

�RIW�DXFK�DOV����'�EH]HLFKQHW���'LHVH�)XQNWLRQDOLWlW�ZLUG�PHLVW�I�U�9HJHWDWLRQV�
REMHNWH�HLQJHVHW]W�XQG�HUP|JOLFKW�HV��HLQH�KRKH�$Q]DKO�DQ�9HJHWDWLRQVREMHNWHQ�LQ
DN]HSWDEOHU� =HLW� GDU]XVWHOOHQ��$EVFKOLH�HQG� VHLHQ� KLHU� DXFK� GLH� )XQNWLRQHQ� ]XU
$EELOGXQJ� DWPRVSKlULVFK� EHGLQJWHU� ,QWHUIHUHQ]HQ� JHQDQQW�� GLH� GHP�9LVXDOLVLHU�
HUJHEQLV� GLH� I�U� HLQH� IRWRUHDOLVWLVFKH� 'DUVWHOOXQJ� HUIRUGHUOLFKH� UlXPOLFKH� 7LHIH
YHUOHLKHQ�

��� �'�(FKW]HLWV\VWHPH
(LQ� ZHVHQWOLFKHU� 8QWHUVFKLHG� ]ZLVFKHQ� HLQHP� 5D\WUDFHUV\VWHP� XQG� HLQHU� �'�
(FKW]HLWXPJHEXQJ� OLHJW� LQ� GHU� 4XDOLWlW� GHU� JUDSKLVFKHQ� 'DUVWHOOXQJ� XQG� GDPLW
HLQKHUJHKHQG�LQ�GHU�%HUHFKQXQJV]HLW��6R�EHQ|WLJHQ�5D\WUDFLQJV\VWHPH�]XU�(U]HX�
JXQJ�HLQHV�TXDOLWDWLY�KRFKZHUWLJHQ��IRWRUHDOLVWLVFKHQ�%LOGHV�MH�QDFK�.RPSOH[LWlW
GHU� 6]HQH� ZHQLJH� 6HNXQGHQ� ELV� KLQ� ]X� 6WXQGHQ�� (LQ� �'�(FKW]HLWV\VWHP� PXVV
GDJHJHQ�SUR�6HNXQGH�PLQGHVWHQV����%LOGHU��KlXILJ�PHKU��HU]HXJHQ��XP�GHQ�(LQ�
GUXFN�HLQHU�NRQWLQXLHUOLFKHQ��G�K��YHU]|JHUXQJVIUHLHQ�%HZHJXQJ�EHLP�%HWUDFKWHU
KHUYRU]XUXIHQ��$XIJUXQG�GHU�ZHVHQWOLFK�N�U]HUHQ�%HUHFKQXQJV]HLWHQ�LVW�GLH�4XDOL�
WlW� HLQHU� IRWRUHDOLVWLVFKHQ� 'DUVWHOOXQJ� LQ� �'�(FKW]HLWXPJHEXQJHQ� JHJHQ�EHU
5D\WUDFHUV\VWHPHQ�GHXWOLFK�KHUDEJHVHW]W�

'HU�JUR�H�9RUWHLO�YRQ��'�(FKW]HLWXPJHEXQJHQ�OLHJW�LQ�GHU�)lKLJNHLW�]XU�GLUHN�
WHQ� ,QWHUDNWLRQ�� GLH� HV� GHU� $QZHQGHULQ� RGHU� GHP�$QZHQGHU�PLWWHOV� HLQHV� (LQ�
JDEHJHUlWHV��0DXV��7DVWDWXU��7UDFNEDOO�XVZ���JHVWDWWHW��IUHL�LQ�GHU�YLUWXHOOHQ�/DQG�
VFKDIW�]X�QDYLJLHUHQ��'LH�$QLPDWLRQ�ZLUG�DXI�GLHVHP�:HJH�G\QDPLVFK�HU]HXJW�
ZHVKDOE�VLH�LP�)ROJHQGHQ�DOV�³G\QDPLVFKH�$QLPDWLRQ¦�EH]HLFKQHW�ZHUGHQ�VROO�

8QDEKlQJLJ�GDYRQ��ZHOFKH�7HFKQLN�JHZlKOW�ZLUG��JLOW�HV��HLQH�9LVXDOLVLHUXQJ�]X
HU]HXJHQ�� GLH� GLH� :HVHQV]�JH� GHU� DE]XELOGHQGHQ� /DQGVFKDIW� ZLUNOLFKNHLWVQDK
ZLHGHUJLEW��'LH�$XVZDKO�GHV�9LVXDOLVLHUXQJVPRGHOOV�KlQJW�GDEHL�YRP�9LVXDOLVLH�
UXQJV]ZHFN�� GHU� YHUI�JEDUHQ�4XDOLWlW� XQG�$XIO|VXQJ� GHU�'DWHQ� VRZLH� YRQ� GHU
JHZ�QVFKWHQ�,QWHUDNWLRQ�DE�
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� %HLVSLHOH�]XU�/DQGVFKDIWVYLVXDOLVLHUXQJ
��� /DQGVFKDIWVYLVXDOLVLHUXQJ�PLW�VWDWLVFKHQ�$QLPDWLRQHQ�¤�'DV�%HLVSLHO�7HUUDJHQ

�9HUV���������
7HUUDJHQ��3ODQHWVLGH�6RIWZDUH�8.��LVW�HLQ�5D\WUDFHU��GHU�GDUDXI�VSH]LDOLVLHUW�LVW�
GLJLWDOH�*HOlQGHPRGHOOH�IRWRUHDOLVWLVFK�]X�YLVXDOLVLHUHQ��$XIJUXQG�IHKOHQGHU�,P�
SRUWP|JOLFKNHLWHQ� I�U� ]XVlW]OLFKH� *HR�2EMHNWH� LVW� GDV� 9LVXDOLVLHUXQJVHUJHEQLV
DOOHUGLQJV�DXI�GLH�'DUVWHOOXQJ�YRQ��WH[WXULHUEDUHQ��*HOlQGHREHUIOlFKHQ�EHJUHQ]W�
'LH�PLW�7HUUDJHQ�HUUHLFKEDUH�'DUVWHOOXQJVTXDOLWlW�LVW�WURW]�GLHVHU�(LQVFKUlQNXQJHQ
GHUDUW�KRFK��GDVV�GLHVHV�6\VWHP�I�U�IRWRUHDOLVWLVFKH�'DUVWHOOXQJHQ�YRQ�*HOlQGHREHU�
IOlFKHQ�LP�NOHLQHQ�ELV�PLWWOHUHQ�0D�VWDE�LGHDO�JHHLJQHW�LVW�

'HU]HLW�ZHUGHQ�EHLP�,PSRUW�YRQ�GLJLWDOHQ�*HOlQGHPRGHOOHQ�VRIWZDUHVHLWLJ�QXU
ZHQLJH�)RUPDWH���WHU�XQG��UDZ>�ELW@��GLUHNW�XQWHUVW�W]W��hEHU�GDV�3OXJLQ�³)LUPD�
PHQW¦�LVW�HV�MHGRFK�P|JOLFK��ZHLWHUH�'DWHQIRUPDWH���'(0�GDW��670��%03��86*6�
'(0�6'76�����%LW�5$:��3RY�5D\�+LJKWILHOG���'(0�ELQQ��]X�LPSRUWLHUHQ��%HLP
,PSRUW�GHV�*HOlQGHPRGHOOV�ZHUGHQ�GLH�+|KHQZHUWH�PLW�HLQHP�6NDODU�YHUVHKHQ��GHU
XQWHU� $QJDEH� GHU� 5DVWHU]HOOHQGLPHQVLRQ� VRZLH� GHU� PLQLPDOHQ� XQG� PD[LPDOHQ
+|KHQZHUWH�GHV�*HOlQGHPRGHOOV�LQ�7HUUDJHQ�ZLHGHU�]XU�FNJHVHW]W�ZHUGHQ�PXVV�
(UVW�GDQDFK�VLQG�GLH�PHWULVFKHQ�+|KHQZHUWH�H[DNW�GDUVWHOOEDU��1DFK�GHP�,PSRUW
GHV�'*0�VWHOOW�7HUUDJHQ�HLQH�9LHO]DKO�DQ�2SWLRQHQ�I�U�GLH�7H[WXULHUXQJ�GHU�*HOlQ�
GHREHUIOlFKH��GLH�6LPXODWLRQ�YRQ�$WPRVSKlUHQ���%HZ|ONXQJV��XQG�%HOHXFKWXQJV�
YHUKlOWQLVVHQ��GLH�'DUVWHOOXQJ�YRQ�:DVVHUN|USHUQ��X�D��7UDQVSDUHQ]��:HOOHQIRUP�
:DVVHUREHUIOlFKH��XQG�GLH�0DQLSXODWLRQ�GHV�5HOLHIV�]XU�9HUI�JXQJ��$EE�����

8P�HLQH� ³YLUWXHOOH¦�/DQGVFKDIW�P|JOLFKVW� UHDOLWlWVQDK�GDU]XVWHOOHQ�� NDQQ�GDV
*HOlQGHPRGHOO� PLW� HLQHP� RUWKRJRQDOHQ� /XIW�� RGHU� 6DWHOOLWHQELOGGDWHQVDW]� DOV
%LOGWH[WXU� �2EHUIOlFKHQPXVWHU� LQ� )RUP� HLQHU� 5DVWHUGDWHL�� �EHUODJHUW� ZHUGHQ�
(EHQVR� N|QQHQ� QDW�UOLFK� DXFK� DOV�5DVWHUGDWHQ� YRUOLHJHQGH�� WRSRJUDSKLVFKH� XQG
WKHPDWLVFKH�.DUWHQ�DXI�GDV�*HOlQGHPRGHOO�SURML]LHUW��³JHGUDSHG¦��ZHUGHQ��+LHU]X
VLQG�QHEHQ�GHP�'DWHQLPSRUW�QXU�ZHQLJH�+DQGJULIIH�QRWZHQGLJ��GLH�XQWHU�$QZHQ�
GXQJ�GHV�6RSDFN�3OXJLQV�]XP�%LOGWH[WXULPSRUW�GXUFKJHI�KUW�ZHUGHQ�N|QQHQ�

'DV�VR�HUVWHOOWH�9LVXDOLVLHUXQJVSURMHNW�NDQQ�DQVFKOLH�HQG�GXUFK�)HVWOHJXQJ�HLQHU
$QLPDWLRQVURXWH�LQ�HLQH�DXV�DQHLQDQGHUJHI�JWHQ�(LQ]HOELOGHUQ�EHVWHKHQGH��QLFKW�
LQWHUDNWLYH��VWDWLVFKH�$QLPDWLRQ��EHUI�KUW�ZHUGHQ�

1HEHQ�GHU�0|JOLFKNHLW��GLH�JHVDPWH�2EHUIOlFKH�RGHU�7HLOH�GHV�*HOlQGHPRGHOOV
PLW�HLQHU�%LOGWH[WXU�]X�YHUVHKHQ��JHVWDWWHW�7HUUDJHQ�DXFK�GLH�(U]HXJXQJ�SUR]HGXUD�
OHU�7H[WXUHQ��$EE������DXI�GHU�&'���'LHVH�ZHUGHQ�LQ�$EKlQJLJNHLW�YRQ�GHQ�JHZlKO�
WHQ�3DUDPHWHUHLQVWHOOXQJHQ��³EXPS�PDSSLQJ¦��%HGHFNXQJVJUDG��IUDNWDOHV�5DXVFKHQ
]XU�(U]HXJXQJ�YRQ�0LVFKIDUEHQ�X�D���]XU�/DXI]HLW�EHUHFKQHW�XQG�DXI�GLH�*HRPHWULH
SURML]LHUW�

%HLGH�7H[WXULHUXQJVDUWHQ�VLQG�EHOLHELJ�NRPELQLHUEDU�XQG�N|QQHQ�GLH�2EHUIOlFKH
�EHU�VRJ��³3DUHQW�&KLOG¦��%H]LHKXQJHQ�DOV�0XOWLOD\HU�7HW[WXUHQ�LQ�GHILQLHUEDUHU
:HLVH�EHGHFNHQ��'HUDUWLJH�0XOWLOD\HU�7H[WXUHQ�HLJQHQ�VLFK�X�D��]XU�'DUVWHOOXQJ
K|KHQDEKlQJLJHU�9HJHWDWLRQVGLIIHUHQ]LHUXQJHQ�

1HEHQ�GHU�(U]HXJXQJ�HLQHU�IRWRUHDOLVWLVFKHQ�*HOlQGHGDUVWHOOXQJ�JHVWDWWHW�7HUUD�
JHQ��EHU�GDV�3OXJLQ�³6RSDFN¦�HLQ�³*HRPHWULH�0RUSKLQJ¦��0LW�GLHVHP�N|QQHQ�]ZHL
JOHLFK� VWUXNWXULHUWH� *HOlQGHJHRPHWULHQ� QDFK� )HVWOHJXQJ� HLQHU� HQWVSUHFKHQGHQ
$Q]DKO� DQ� (LQ]HOELOGHUQ� LQHLQDQGHU� �EHUI�KUW� ZHUGHQ�� 'LHVHV� HUIROJW� HQWZHGHU
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$EE���� 3ULQ]LSLHOOHV�9RUJHKHQ�EHL�GHU�(U]HXJXQJ�YRQ�VWDWLVFKHQ�$QLPDWLRQHQ�PLW
7HUUDJHQ�� �$EE������DXI�GHU�&'�

OLQHDU�RGHU��EHU�HLQH�NXELVFKH�)XQNWLRQ��GLH�GLH�JHRPHWULVFKHQ�bQGHUXQJHQ�PLW
]XQHKPHQGHU�=HLW� LQ� VWlUNHUHU�*HZLFKWXQJ�GDUVWHOOW��'LHVH�0HWKRGH�HLJQHW� VLFK
EHLVSLHOVZHLVH�I�U�GLH�9LVXDOLVLHUXQJ�YRQ�JHRORJLVFKHQ�3UR]HVVHQ�XQG�/DQGVFKDIWV�
SUR]HVVHQ� �]�%�� HSLURJHQHWLVFKH� XQG� RURJHQHWLVFKH� 9RUJlQJH�� '�QHQELOGXQJ�
*OHWVFKHUEHZHJXQJHQ��� 'DU�EHU� KLQDXV� LVW� HV� PLW� +LOIH� GHV� ³6RODULV¦�3OXJLQV
P|JOLFK��7DJHV��XQG�-DKUHVJlQJH�GHU�%HVRQQXQJ�I�U�MHGHQ�EHOLHELJHQ�2UW�GHU�(UGH
]X�VLPXOLHUHQ��LQGHP�/lQJHQ��XQG�%UHLWHQJUDG�VRZLH�'DWXP�XQG�8KU]HLW�HLQJH�
JHEHQ�ZHUGHQ�N|QQHQ��/HLGHU�LVW�HV�QLFKW�P|JOLFK��GLH�7H[WXUSDUDPHWHU��EHU�GLH
=HLW�]X�YHUlQGHUQ��VR�GDVV�KLHU�PDQXHOO�HLQJHJULIIHQ�ZHUGHQ�PXVV��XP�GLH�'DU�
VWHOOXQJ�GHQ�HLQWUHWHQGHQ�9HUlQGHUXQJHQ��]�%��9HJHWDWLRQVDVSHNWH��HQWVSUHFKHQG
DQ]XSDVVHQ��,P�JHJHQZlUWLJHQ�(QWZLFNOXQJV]XVWDQG�LVW�7HUUDJHQ��9HUVLRQ��������
I�U�IRWRUHDOLVWLVFKH�/DQGVFKDIWVYLVXDOLVLHUXQJ�LP�NOHLQHQ�ELV�PLWWOHUHQ�0D�VWDE�XQG
I�U�GLH�(UVWHOOXQJ�VWDWLVFKHU�$QLPDWLRQHQ�JXW�JHHLJQHW��(LQH�,QWHJUDWLRQ�YRQ�*HR�
2EMHNWHQ��GLH�QLFKW��EHU�HLQ�5DVWHU�GHILQLHUW�ZHUGHQ�N|QQHQ��LVW�GHU]HLW�QLFKW�P|J�
OLFK�

'LH�:HLWHUHQWZLFNOXQJ�GLHVHV�3URJUDPPV�VLHKW�QHEHQ�GHU�,QWHJUDWLRQ�]XVlW]OL�
FKHU�0DQLSXODWLRQVRSWLRQHQ��]�%��'DUVWHOOXQJ�YRQ�:DVVHUIOlFKHQ�DXI�XQWHUVFKLHGOL�
FKHQ�+|KHQQLYHDXV��DXFK�GLH�,QWHJUDWLRQ�YRQ��'�2EMHNWHQ�XQG�GLH�,PSOHPHQWLH�
UXQJ� YRQ� 0HWKRGHQ� ]XU� 3RVLWLRQLHUXQJ� YRQ� ³%LOOERDUGV¦� ]XU� 'DUVWHOOXQJ� YRQ
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(LQ]HOSIODQ]HQ� RGHU� 3IODQ]HQJHVHOOVFKDIWHQ� YRU�� 0LW� GHU� GDGXUFK� HUUHLFKEDUHQ
GHXWOLFK�K|KHUHQ�'HWDLOVFKlUIH�ZHUGHQ�IRWRUHDOLVWLVFKH�'DUVWHOOXQJHQ�LQ�7HUUDJHQ
DXFK�LP�JUR�HQ�0D�VWDEVEHUHLFK�P|JOLFK�VHLQ�

(LQ�%HLVSLHO�I�U�HLQH�PLW�7HUUDJHQ�HU]HXJWH�$QLPDWLRQ�ILQGHW�VLFK�DXI�GHU�EHLOLH�
JHQGHQ�&'��$QLPDWLRQVEHLVSLHO�0�������+LHUEHL�KDQGHOW�HV�VLFK�XP�HLQHQ�hEHUIOXJ
�EHU�GDV�2VWKROVWHLQLVFKH�+�JHOODQG�YRQ�GHU�1HXVWlGWHU�%XFKW�ELV�]XU�+RKZDFKWHU
%XFKW��$OV�'DWHQJUXQGODJH�GLHQWH�HLQH�$67(5��7HUUD���$�6]HQH��$XIO|VXQJ����
P��XQG�HLQ�DXV�GLHVHU�6]HQH�JHQHULHUWHV��GLJLWDOHV�*HOlQGHPRGHOO��$XIO|VXQJ���
P���'LH�(U]HXJXQJ�HLQHV�PLW�7HUUDJHQ�JHUHQGHUWHQ�(LQ]HOELOGHV�GHU�*U|�H�����

����3L[HO�EHL�EHVWHU�'DUVWHOOXQJVTXDOLWlW�GDXHUWH�FD�����0LQXWHQ�SUR�%LOG�DXI�HLQHP
KDQGHOV�EOLFKHQ�3&��'LH�%HLVSLHOVDQLPDWLRQ�EHVWHKW�DXV�������%LOGHUQ��'LHV�PDFKW
GHXWOLFK��GDVV�GLH�(U]HXJXQJ�KRFKZHUWLJHU�$QLPDWLRQHQ�DXFK�DXI�OHLVWXQJVVWDUNHQ
5HFKQHUQ�PLW�HLQHP�HUKHEOLFKHQ�5HFKHQDXIZDQG�YHUEXQGHQ�VHLQ�NDQQ�
��� /DQGVFKDIWVYLVXDOLVLHUXQJ�PLW�G\QDPLVFKHQ�*HR�2EMHNWHQ�DOV�DXIJH]HLFKQHWH

$QLPDWLRQ�¤�'DV�%HLVSLHO�9LVXDO�1DWXUH�6WXGLR
����� 3ULQ]LSLHOOH�)XQNWLRQVZHLVH�GHV�9LVXDO�1DWXUH�6WXGLR��916�
'DV�9LVXDO�1DWXUH�6WXGLR���'�1$785(��LVW�HLQH��'�9LVXDOLVLHUXQJVVRIWZDUH��PLW
GHU�/DQGVFKDIWHQ�DXFK�LQ�JUR�HP�0D�VWDE�GDUJHVWHOOW�ZHUGHQ�N|QQHQ��,P�8QWHU�
VFKLHG� ]X� 7HUUDJHQ� HUP|JOLFKW� 9LVXDO� 1DWXUH� 6WXGLR� GHQ� ,PSRUW� HLQHU� JUR�HQ
$Q]DKO�DQ�JHRFRGLHUWHQ�XQG�JUDSKLVFKHQ�9HNWRU��XQG�5DVWHUGDWHQIRUPDWHQ��0LW
916�N|QQHQ�HLQ]HOQH�*HR�2EMHNWH�GDUJHVWHOOW�XQG�LKUH�9HUlQGHUXQJHQ��EHU�GLH
=HLW�YLVXDOLVLHUW�ZHUGHQ�

'HU�$XIEDX�HLQHU�YLUWXHOOHQ�/DQGVFKDIW�LQ�916�JOHLFKW�HLQHP�%DXNDVWHQSULQ]LS
�$EE�����

6R�ZLUG�GLH�GDU]XVWHOOHQGH�YLUWXHOOH�/DQGVFKDIW�DXV�YRUGHILQLHUWHQ��WKHPDWLVFK
DEJHJUHQ]WHQ�³&RPSRQHQWV¦�PRGHOOLHUW��7DE�����
7DE�����916�.RPSRQHQWHQ�]XU�(U]HXJXQJ�YLUWXHOOHU�/DQGVFKDIWHQ

7HUUDLQ /DQG�&RYHU :DWHU 6N\ /LJKW �'�2EMHFW 9HFWRU
$UHD

7HUUDIIHFWRUV &RORU�0DSV /DNHV $WPRVSKHUHV /LJKWV �'�0DWHULDOV &RRUGLQDWH
6\VWHPV

&RQWURO�3RLQWV (FRV\VWHPV 6WUHDPV &HOHVWLDO�2EMHFWV 6KDGRZV �'�2EMHFWV 6HDUFK
4XHUULHV

&RRUGLQDWH
6\VWHPV (QYLURQPHQWV :DYH

0RGHOV &ORXG�0RGHOV /DEHOV 9HFWRUV
'(0�0HUJHUV )ROLDJH�(IIHFWV 6NLHV :DOOV

'(0V *URXQG�(IIHFWV 6WDUILHOG
3ODQHW
2SWLRQV ,PDJH�2EMHFWV

7HUUDIIHFWRUV 6QRZ�(IIHFWV
7HUUDLQ

*HQHUDWRUV 7KHPDWLF�0DSV
7HUUDLQ
*ULGGHUV
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7HUUDLQ
3DUDPHWHUV

'LHVH� ODVVHQ� VLFK� LP� ZHLWHVWHQ� 6LQQH� DOV� GLH� HLQH� /DQGVFKDIW� NRQVWLWXLHUHQGHQ
�%DX��HOHPHQWH�DXIIDVVHQ��6LH�HQWKDOWHQ�VRZRKO�GLH�DWWULEXWLYH�%HVFKUHLEXQJ�GHU
YLUWXHOO�DE]XELOGHQGHQ�/DQGVFKDIWVREMHNWH��ZLH�]�%��9HJHWDWLRQ��*HOlQGHREHUIOlFKH
XQG�*HZlVVHU�� DOV� DXFK�GLH�*HRPHWULHQ� ��'�9HNWRUHQ�XQG��'�0RGHOOH��GHU� ]X
YLVXDOLVLHUHQGHQ�2EMHNWH��,QQHUKDOE�GHU�³&RPSRQHQWV¦�LVW�QDKH]X�MHGHU�3DUDPHWHU
IUHL�GHILQLHUEDU�XQG�DQLPLHUEDU��$XI�GLHVH�:HLVH�LVW�HV�P|JOLFK��G\QDPLVFKH�9RU�
JlQJH�]X�VLPXOLHUHQ��,P�)ROJHQGHQ�VROOHQ�HLQLJH�ZLFKWLJH�³&RPSRQHQWV¦�GHWDLOOLHU�
WHU�EHVFKULHEHQ�ZHUGHQ�

$EE���� 3ULQ]LSLHOOHV� 9RUJHKHQ� EHL� GHU� �'�/DQGVFKDIWVYLVXDOLVLHUXQJ�PLW�916
�PRGLIL]LHUWH�'DUVWHOOXQJ�QDFK�+�Y�G��0$$5(/�������5HG�*HRJUDSKLFV�
IUGO��VFKULIWOLFKH�0LWWHLOXQJ�YLD�H0DLO�YRP�������������� �$EE������DXI
GHU�&'�
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$EE���� $QZHQGXQJ�YRQ�:DOOV�.RPSRQHQWHQ�]XU�.RQVWUXNWLRQ�YRQ�OLQHDUHQ�*HR�
2EMHNWHQ�� �$EE�������DXI�GHU�&'�

����� 7HUUDIIHFWRUV��7HUUDLQ�
*UXQGODJH�I�U�GLH�$EELOGXQJ�HLQHU�YLUWXHOOHQ�/DQGVFKDIW�PLW�916�ELOGHW�HLQ�GLJLWD�
OHV� *HOlQGHPRGHOO�� 'DV� *HOlQGHPRGHOO� NDQQ�PLW� +LOIH� VRJ�� ³7HUUDIIHFWRUV¦� VR
PRGLIL]LHUW� ZHUGHQ� �$EE�� ���� DXI� GHU� &'��� GDVV� XQWHU� 9HUZHQGXQJ� YRQ� 3URIL�
ODQJDEHQ� 6WUD�HQWUDVVHQ�� *HZlVVHUOlXIH� XQG� :lOOH� VRZLH� DQGHUH� OLQHDUH� XQG
SRO\JRQDOH�/DQGVFKDIWVHOHPHQWH��ZLH�]�%��6HHQ��$XIVFK�WWXQJHQ�XQG�$EJUDEXQ�
JHQ��HU]HXJW�ZHUGHQ�N|QQHQ��GLH�QLFKW�LP�YRUKDQGHQHQ�*HOlQGHPRGHOO�HQWKDOWHQ
VLQG�
����� :DOOV���'�2EMHFWV�
=ZHLGLPHQVLRQDOHQ�9HNWRUGDWHQ�NDQQ��EHU�GLH�0RGLILNDWLRQVNRPSRQHQWH�³:DOOV¦
HLQH�+|KH�XQG�HLQH�7H[WXU�]XJHRUGQHW�ZHUGHQ��VR�GDVV�DXI�GLHVHP�:HJH�=lXQH�
0DXHUQ��XQG�+HFNHQ�HU]HXJW�ZHUGHQ�N|QQHQ��$EE������'HQ�³:DOOV�&RPSRQHQWV¦
NDQQ�DXFK�HLQH�KRUL]RQWDOH�*HRPHWULH�]XJHZLHVHQ�ZHUGHQ��6R�ODVVHQ�VLFK�PLW�GLHVHU
.RPSRQHQWH�HLQIDFKH�*HElXGH��³.O|W]FKHQPRGHOOH¦��NRQVWUXLHUHQ��7KHRUHWLVFK�LVW
HV�DXFK�P|JOLFK��EHOLHELJH�'DFKIRUPHQ�DXI�GLHVHP�:HJH�]X�NRQVWUXLHUHQ��GRFK
JHVWDOWHW�VLFK�GLHV�EHL�NRPSOH[HUHQ�'DFKIRUPHQ�XQG�RGHU�PHKUHUHQ�*HElXGHQ�DOV
VHKU�]HLWLQWHQVLY��'D�GLH�JHRPHWULVFKHQ�.RQVWUXNWLRQVP|JOLFKNHLWHQ�GHU�6RIWZDUH
EHJUHQ]W�VLQG��HUVFKHLQW�HV�UDWVDP��I�U�NRPSOH[HUH�*HElXGHPRGHOOH�HLQ��'�&$'�

3URJUDPP�]X�YHUZHQGHQ�XQG�GLH�VR�HU]HXJWHQ��'�0RGHOOH�LQ�GDV�916�]X�LPSRUWLH�
UHQ�XQG�GRUW�HQWVSUHFKHQG�]X�SRVLWLRQLHUHQ��'LH�6WlUNHQ�GHU�6RIWZDUH�OLHJHQ�QLFKW
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$EE�����/DQGVFKDIWVGDUVWHOOXQJ�PLW�916�� �$EE�������DXI�GHU�&'�

LQ�GHU�.RQVWUXNWLRQ�YRQ�*HRPHWULHQ��VRQGHUQ�LQ�GHQ�YLHOIlOWLJHQ�0|JOLFKNHLWHQ�
HLQH�/DQGVFKDIWVV]HQH� GUHL�� XQG�YLHUGLPHQVLRQDO� IRWRUHDOLVWLVFK� ]X� YLVXDOLVLHUHQ
�$EE�����

����� (FRV\VWHPV��/DQG�&RYHU�
=XU� 9LVXDOLVLHUXQJ� GHU� 3IODQ]HQGHFNH� VLQG� XQWHUVFKLHGOLFKH� 9RUJHKHQVZHLVHQ
P|JOLFK��6LH�UHLFKHQ�YRQ�GHU�]XIlOOLJHQ�9HUWHLOXQJ�ELV�]XU�NRQNUHWHQ�3RVLWLRQLHUXQJ
YRQ�(LQ]HOSIODQ]HQ�PLWWHOV�.RRUGLQDWHQDQJDEH��,Q�GHQ�PHLVWHQ�)lOOHQ�HUIROJW�GLH
9HUWHLOXQJ�GHU�9HJHWDWLRQ��EHU�VRJ��³(FRV\VWHP�&RPSRQHQWV¦��$EE�������DXI�GHU
&'���+LHUEHL�KDQGHOW�HV�VLFK�XP�HLQH�.RPSRQHQWH�I�U�EHOLHELJ�GHILQLHUEDUH�³gNR�
WRSW\SHQ¦��-HGHU�(FRV\VWHP�.RPSRQHQWH�N|QQHQ�PLW�+LOIH�VRJ��³5XOHV�RI�1DWXUH¦
K|KHQ��XQG�KDQJQHLJXQJVDEKlQJLJH�$XIWUHWHQVEHUHLFKH�]XJHZLHVHQ�ZHUGHQ��(LQH
(FRV\VWHP�.RPSRQHQWH�ELHWHW�]XGHP�GLH�0|JOLFKNHLW�]XU�$QJDEH�YRQ�³2YHU�¦�XQG
³8QGHUVWRULHV¦��PLW�GHU�GHU�6FKLFKWHQDXIEDX�YRQ�9HJHWDWLRQVEHVWlQGHQ�GHILQLHUW
ZHUGHQ�NDQQ��'LH�JHQDQQWHQ�3DUDPHWHU�VLQG�LQ�EHOLHELJHU�)RUP�DQLPLHUEDU��+LHU�
GXUFK�LVW�HV�P|JOLFK��GDV�:DFKVWXP�YRQ�3IODQ]HQ�HEHQVR�]X�VLPXOLHUHQ�ZLH�GLH
$EIROJH�YRQ�3IODQ]HQ�XQG�3IODQ]HQJHVHOOVFKDIWHQ�LP�=XJH�GHU�QDW�UOLFKHQ�6XN]HV�
VLRQ��$QLPDWLRQVEHLVSLHO�0�����DXI�&'��
����� :HLWHUH�)XQNWLRQDOLWlWHQ
'XUFK�GLH�)lKLJNHLW��XQWHUVFKLHGOLFKH�2EMHNWHLJHQVFKDIWHQ�WHPSRUDO�]X�YHUlQGHUQ�
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N|QQHQ�EHL�9RUKDQGHQVHLQ�HQWVSUHFKHQGHU�'DWHQ�XQG�$XI]HLFKQXQJHQ�6]HQDULHQ
LP�6LQQH�YRQ�³:DV�ZlUH��ZHQQ�"¦�RGHU�³:LH�VDK�HV�YRUPDOV�DXV"¦�YLVXDOLVLHUW
ZHUGHQ��*UXQGVlW]OLFK�OlVVW�VLFK�IHVWVWHOOHQ��GDVV�DOOHV��ZDV�GUHLGLPHQVLRQDO�GDU�
VWHOOEDU�LVW��PLW�GHP�9LVXDO�1DWXUH�6WXGLR�YLVXDOLVLHUW�ZHUGHQ�NDQQ�¤�XQDEKlQJLJ
GDYRQ��RE�GDV�(UJHEQLV�IRWRUHDOLVWLVFK�VHLQ�VROO�RGHU�HLQHQ�K|KHUHQ�$EVWUDNWLRQV�
JUDG�EHVLW]HQ�VROO�

1HEHQ�GHQ�KHUYRUUDJHQGHQ�0|JOLFKNHLWHQ��HLQH�IRWRUHDOLVWLVFKH�8PJHEXQJ�DXV
*HRGDWHQ���'�0RGHOOHQ�XQG�GHQ�DXV�)RWRJUDILHQ�H[WUDKLHUWHQ�%LOOERDUGV�]X�HU]HX�
JHQ��HUODXEW�GDV�916�DXFK�HLQH�DQLPLHUWH�:LHGHUJDEH�YRQ�$WPRVSKlUHQHIIHNWHQ
XQG�HLQH�UHDOLWlWVQDKH�'DUVWHOOXQJ�EHZHJWHU�:DVVHUIOlFKHQ��(LQH�LQ�916�PRGHOOLHU�
WH�/DQGVFKDIWVV]HQH�NDQQ��EHU�GLH�NRPPHU]LHOO�YHUWULHEHQH�916��:&6�(UZHLWH�
UXQJ�GHV�³6FHQH([SUHVV¦�LQWHUDNWLY�LQ�(FKW]HLW��G\QDPLVFKH�$QLPDWLRQ��HUNXQGHW
ZHUGHQ�
��� ,QWHUDNWLYH�/DQGVFKDIWVYLVXDOLVLHUXQJ�PLW�YHUlQGHUEDUHQ�*HR�2EMHNWHQ�¤�'DV

%HLVSLHO�³D�'F¦
0LW�GHQ�9LVXDOLVLHUXPJHEXQJHQ�916�XQG�7HUUDJHQ�ZXUGHQ�]XYRU�6RIWZDUHSURGXN�
WH�EHVFKULHEHQ��PLW�GHQHQ�TXDOLWDWLY�KRFKZHUWLJH�/DQGVFKDIWVGDUVWHOOXQJHQ�LQ�)RUP
VWDWLVFKHU�$QLPDWLRQHQ�HU]HXJW�ZHUGHQ�N|QQHQ��,P�)ROJHQGHQ�VROO�HLQH��'�(FKW�
]HLWXPJHEXQJ�PLW� GHU� %H]HLFKQXQJ� ³D�'F¦� YRUJHVWHOOW� ZHUGHQ�� 'LHVHV� 6\VWHP
HUODXEW�QHEHQ�HLQHU�LQWHUDNWLYHQ�%HWUDFKWXQJ�GHU�/DQGVFKDIW�DXFK�GLH�,QWHJUDWLRQ
GUHLGLPHQVLRQDOHU�2EMHNWH�VRZLH�GHUHQ�$QLPDWLRQ�XQG�0DQLSXODWLRQ��=XGHP�LVW�HV
P|JOLFK��(LJHQVFKDIWHQ�GHU�DEJHELOGHWHQ�2EMHNWH�DE]XIUDJHQ��$XI�GLHVH�:HLVH�OlVVW
VLFK� GDV� ³D�'F¦� QLFKW� QXU� DOV� LQWHUDNWLYHV� 9LVXDOLVLHUV\VWHP�� VRQGHUQ� DXFK� DOV
,QIRUPDWLRQVV\VWHP�HLQVHW]HQ�

'LH�(QWZLFNOXQJ�GLHVHU�9LVXDOLVLHUXPJHEXQJ�JHKW�DXI�HLQH�DQ�GHU�+$:�+DP�
EXUJ��)%�*HRPDWLN��DQJHIHUWLJWH�'LSORPDUEHLW�]XU�9LVXDOLVLHUXQJ�YRQ��'�6WDGWPR�
GHOOHQ�]XU�FN��*$%/(5��������'LH�6RIWZDUH�ZXUGH�]ZLVFKHQ]HLWOLFK�DP�/HKUVWXKO
I�U�3K\VLVFKH�*HRJUDSKLH�GHU�&$8�.LHO� I�U�$QZHQGXQJHQ� LQ�GHU�/DQGVFKDIWV�
SODQXQJ� XQG�/DQGVFKDIWV|NRORJLH�ZHLWHUHQWZLFNHOW�� ,Q� GHQ� )ROJHNDSLWHOQ� VROOHQ
$XIEDX�XQG�)XQNWLRQHQ�GHV�³D�'F¦�NXU]�XPULVVHQ�ZHUGHQ�
����� 'LH�.RQ]HSWLRQ�GHV�³D�'F¦
'DV�³D�'F¦��D�WKUHH�'�VHH� �$SSOHW��'�&UHDWRU��LVW�HLQH�9LVXDOLVLHUXPJHEXQJ��PLW
GHU�GUHLGLPHQVLRQDOH�2EMHNWH�DEJHELOGHW�XQG�LQWHUDNWLY�EHWUDFKWHW�ZHUGHQ�N|QQHQ�
'LHVH�2EMHNWH�ZHUGHQ�LQ�HLQHU�(EHQHQVWUXNWXU��³/D\HUSULQ]LS¦��DXI�HLQHU�2EHUIOl�
FKH�SRVLWLRQLHUW�GDUJHVWHOOW�XQG�N|QQHQ�DXI�:XQVFK�DQLPLHUW�ZHUGHQ��6R�JHVWDWWHW
³D�'F¦� DXFK�GLH�'DUVWHOOXQJ�YRQ�%HZHJXQJVYRUJlQJHQ� LP�5DXP��ZLH� ]�%�� GLH
$QLPDWLRQ� YRQ� )OLH�EHZHJXQJHQ� LQ� *HZlVVHUQ�� GLH� $QLPDWLRQ� YRQ� 9HUNHKUV�
PLWWHOQ�XQG�VRQVWLJHQ�PRELOHQ�2EMHNWHQ��=XGHP�LVW�HLQH�9HUNQ�SIXQJ�]ZLVFKHQ
GHQ�DXI�GHP�%LOGVFKLUP�YLVXDOLVLHUWHQ�2EMHNWHQ�XQG�GHQ�VLH�EHVFKUHLEHQGHQ�6DFK�
GDWHQ�P|JOLFK��VR�GDVV�WKHPDWLVFKH�$EIUDJHQ�GXUFKI�KUEDU�VLQG��$QLPDWLRQVEHL�
VSLHO�0�����DXI�GHU�EHLOLHJHQGHQ�&'��

=XP� JHJHQZlUWLJHQ� (QWZLFNOXQJVVWDQG� OlVVW� VLFK� GDV� ³D�'F¦� I�U� IROJHQGH
$QZHQGXQJHQ�HLQVHW]HQ�
¤ ]XU� 'XUFKI�KUXQJ� GUHLGLPHQVLRQDOHU� 6LFKWEDUNHLWVDQDO\VHQ� �]�%�� 6LFKWEDUNHLW
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JHSODQWHU�:LQGNUDIWDQODJHQ�XQG�DQGHUHU�2EMHNWH��
¤ ]XU�9LVXDOLVLHUXQJ�YRQ�3ODQXQJVV]HQDULHQ��]�%��7UDVVHQSODQXQJ�I�U�9HUNHKUV�

ZHJH��%DXOHLWSODQXQJ��
¤ DOV� LQWHUDNWLYHV� ,QIRUPDWLRQVV\VWHP� �]�%�� YLUWXHOOHU�%RGHQOHKUSIDG��*HElXGH�

LQIRUPDWLRQVV\VWHP��/DQGVFKDIWGDUVWHOOXQJV��XQG�,QIRUPDWLRQVV\VWHP��
¤ ]XU� GUHLGLPHQVLRQDOHQ� 'DUVWHOOXQJ� YRQ� /DQGVFKDIWHQ� XQG� GHV� /DQGVFKDIWV�

ZDQGHOV��³YLUWXHOOH�=HLWUHLVHQ¦��
¤ ]XU�5HNRQVWUXNWLRQ�KLVWRULVFKHU�/DQGVFKDIWHQ�
����� 'LH�WHFKQLVFKHQ�*UXQGODJHQ�YRQ�³D�'F¦
'LH�9LVXDOLVLHUXPJHEXQJ�³D�'F¦�LVW�LQ�-DYD�SURJUDPPLHUW�XQG�VRZRKO�ORNDO��DOV
DXFK��EHU�HLQH�7&3�,3�9HUELQGXQJ�HLQVHW]EDU��-DYD�LVW�HLQH�K|KHUH�REMHNWRULHQWLHUWH
3URJUDPPLHUVSUDFKH��PLW�GHU�EHUHLWV�HLQH�9LHO]DKO�DQ�3URJUDPPHQ�]XU�*HRGDWHQ�
YHUDUEHLWXQJ�HQWZLFNHOW�ZXUGHQ��6R�VLQG�&OLSSLQJ��XQG�9HUVFKQHLGXQJVDOJRULWKPHQ
VRZLH�]DKOUHLFKH�DQGHUH�]ZHLGLPHQVLRQDOH�YHNWRUJUDSKLVFKH�0HWKRGHQ�GLUHNW� LQ
-DYD��6'.��6RIWZDUH�'HYHORSHPHQW�.LW��LPSOHPHQWLHUW��1HEHQ�GHP�9RUWHLO�GHU
(QWZLFNOXQJ�EHWULHEVV\VWHPXQDEKlQJLJHU�6RIWZDUH�]HLFKQHW�VLFK�-DYD�]XGHP�GXUFK
HLQH�SUREOHPORVH�,QWHUQHWIlKLJNHLW�GHU�KLHUPLW�HQWZLFNHOWHQ�$QZHQGXQJHQ�DXV�

'XUFK�GLH�]XVlW]OLFKH�9HUZHQGXQJ�GHV�-DYD�'�$3,��$SSOLFDWLRQ�3URJUDPPLQJ
,QWHUIDFH�� N|QQHQ� GUHLGLPHQVLRQDOH� 'DWHQ� LPSRUWLHUW�� JHQHULHUW�� YHUDUEHLWHW� XQG
GDUJHVWHOOW�ZHUGHQ��'DV�.RQ]HSW�GHV�-DYD�'�EDXW�DXI�GHU�KLHUDUFKLVFKHQ�³SDUHQW�
FKLOG¦�6WUXNWXU�GHV�6]HQHJUDSKHQ�DXI��LQ�GHU�QHEHQ�GHU�$UW�GHU�'DUVWHOOXQJ�DXFK�GLH
HQWVSUHFKHQGHQ�,QWHUDNWLRQVIRUPHQ�IHVWJHOHJW�ZHUGHQ��'HU�DXI�GLHVH�:HLVH�PRGHO�
OLHUWH�'DWHQUDXP�ZLUG�EHL� GHU�9LVXDOLVLHUXQJ� DQ�GDV�5HQGHULQJV\VWHP� �RSHQ*/
RGHU�'LUHFW�'��GHOHJLHUW�XQG�DXVJHZHUWHW��(UJHEQLV�GHV�5HQGHULQJV�LVW�GLH�SURML]LHU�
WH�'DUVWHOOXQJ�GHV�JHQHULHUWHQ�'DWHQUDXPHV�DXI�GHP�%LOGVFKLUP��LQ�GLH�DXFK�LQWHU�
DNWLY�HLQJHJULIIHQ�ZHUGHQ�NDQQ�

0LW� ³D�'F¦� NDQQ� MHGHU� EHOLHELJH� 5DXP� GUHLGLPHQVLRQDO� NDUWRJUDSKLVFK� GDU�
JHVWHOOW�ZHUGHQ��1HEHQ�GHU�0|JOLFKNHLW��VLFK�GXUFK�HLQH�YLUWXHOOH�/DQGVFKDIW�]X
EHZHJHQ��HQWKlOW�³D�'F¦�]DKOUHLFKH�ZHLWHUH�,QWHUDNWLRQVRSWLRQHQ��]�%��WKHPDWLVFKH
$EIUDJHQ��'UHKXQJ�YRQ�2EMHNWHQ�XQG�$QLPDWLRQ�YRQ�2EMHNWHQ��$EE�����
����� $XIEDX�YRQ�9LVXDOLVLHUXQJVSURMHNWHQ�LQ�³D�'F¦
*UXQGODJH� I�U� HLQ� PLW� ³D�'F¦� DXI]XEDXHQGHV� 9LVXDOLVLHUXQJVSURMHNW� ELOGHW� HLQ
GLJLWDOHV� *HOlQGHPRGHOO� �'*0�� GHU� GDU]XVWHOOHQGHQ� /DQGVFKDIW�� 'LHVHV� NDQQ
HQWZHGHU�LP�(65,�$6&,,�*ULG�)RUPDW�RGHU�LQ�950/����(OHYDWLRQ�*ULG��YRUOLH�
JHQ�XQG�PLW�XQWHUVFKLHGOLFKHQ�WKHPDWLVFKHQ�(EHQHQ��³/D\HUQ¦���EHUODJHUW�ZHUGHQ�
-HGH�GLHVHU�,QIRUPDWLRQVHEHQHQ�VHW]W�VLFK�DXV�XQWHUVFKLHGOLFKHQ�³(EHQHQREMHNWHQ¦
]XVDPPHQ��GLH�IUHL�PLWHLQDQGHU�NRPELQLHUEDU�VLQG��,P�(LQ]HOQHQ�KDQGHOW�HV�VLFK�EHL
GLHVHQ�(EHQHQREMHNWHQ�XP�.DUWHQ���'�0RGHOOH��%LOOERDUGV�XQG�7H[WH��$EE������'LH
LQ�MHGHU�,QIRUPDWLRQVHEHQH�GDU]XVWHOOHQGHQ�³(EHQHQREMHNWH¦�ZHUGHQ��EHU�$6&,,�
7H[WGDWHLHQ�EHVFKULHEHQ��GLH�9HUZHLVH�DXI�GLH�GDU]XVWHOOHQGHQ�,QKDOWH�VRZLH�'H�
ILQLWLRQHQ� �EHU� GHUHQ� 7UDQVIRUPDWLRQVSDUDPHWHU� XQG� $QJDEHQ� ]X� *HVWDOWXQJV�
XQG�RGHU�9HUKDOWHQVZHLVHQ�HQWKDOWHQ��$OV�GDUVWHOOEDUH�(EHQHQREMHNWH�N|QQHQ��'�
0RGHOOH� LQ�GHQ�)RUPDWHQ�950/����2%-�XQG��'6��%LOGGDWHQ�I�U����'�2EMHNWH
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$EE���� 6FKHPDWLVFKHU�$XIEDX�YRQ�9LVXDOLVLHUXQJVSURMHNWHQ�LQ�³D�'F¦�XQG�,QWHU�
DNWLRQVP|JOLFKNHLWHQ�� �$EE�������DXI�GHU�&'�
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�%LOOERDUG�2EMHNWH�� LQ� GHQ� )RUPDWHQ� -3*�� *,)� XQG� 31*� VRZLH� �'�7H[WH� DXV
$6&,,�7H[WGDWHLHQ�XQG�'+0�NRQJUXHQWH�.DUWHQ�LQ�GHQ�)RUPDWHQ�-3*��*,)�XQG
31*�YHUZHQGHW�ZHUGHQ��'LH�5DVWHUGDWHQ�ZHUGHQ�]XU�HIIL]LHQWHUHQ�'DUVWHOOXQJ��EHU
HLQHQ�³0LSPDSSLQJ¦��$OJRULWKPXV�YHUDUEHLWHW��GHU�GLH�5DVWHUGDWHQ�HQWIHUQXQJV�
DEKlQJLJ� VNDOLHUW�� $XI� GLHVH�:HLVH� ZLUG� GLH� *UDSKLNNDUWH� EHL� GHU� 'DUVWHOOXQJ
HQWODVWHW��=XU�$EELOGXQJ�YRQ����'�2EMHNWHQ��%LOOERDUGV��N|QQHQ�+|KH�XQG�%UHLWH
HQWZHGHU�I�U�MHGHV�2EMHNW�IHVWJHOHJW�RGHU��EHU�HLQHQ�GHILQLHUWHQ�:HUW��GHU�DQ�HLQH
=XIDOOVIXQNWLRQ� JHNRSSHOW� LVW�� EHUHFKQHW� ZHUGHQ�� /HW]WHUHV� LVW� LQVEHVRQGHUH� I�U
9HJHWDWLRQVREMHNWH�VLQQYROO��ZHQQ�NHLQH�JHPHVVHQHQ�+|KHQ�YRUOLHJHQ��$XI�GLHVH
:HLVH�NDQQ�HLQH�YLVXHOOH�9DULDWLRQ�GHU�3IODQ]HQGHFNH�HU]HXJW�ZHUGHQ��ZHOFKH�GLH
9LVXDOLVLHUXQJ�UHDOLVWLVFKHU�HUVFKHLQHQ�OlVVW�

=XU�UlXPOLFK�H[DNWHQ�3ODW]LHUXQJ�GHU�(EHQHQREMHNWH��GLH�LQ�HLQHP�%H]XJVV\VWHP
YRU]XKDOWHQ�VLQG��LVW�GLH�$QJDEH�GHV�7UDQVODWLRQVYHNWRUV�HUIRUGHUOLFK��'LH�3RVLWLR�
QLHUXQJ� GHU� 2EMHNWH� HUIROJW� V\VWHPLQWHUQ� GXUFK� HLQH� GUHLGLPHQVLRQDOH�� DIILQH
7UDQVIRUPDWLRQ�LQ�HLQ�NDUWHVLVFK��OLQNVOlXILJHV�.RRUGLQDWHQV\VWHP�
����� ,QWHUDNWLRQVP|JOLFKNHLWHQ�LQ�³D�'F¦
1HEHQ�GHU�)lKLJNHLW�]XU�IUHLHQ�1DYLJDWLRQ�GXUFK�GLH�GDUJHVWHOOWH�/DQGVFKDIW�ELHWHW
GLH�9LVXDOLVLHUXPJHEXQJ�³D�'F¦�HLQH�5HLKH�ZHLWHUHU� ,QWHUDNWLRQVIXQNWLRQHQ�DQ�
9RQ�GHU�9LHO]DKO�GHU�EHL�&5$03721��������XQG�)8+50$11�X�D���������DXIJHI�KU�
WHQ�,QWHUDNWLRQVW\SHQ�VLQG�GLH�IROJHQGHQ�GHU]HLW�LQ�³D�'F¦�UHDOLVLHUW��$QLPDWLRQV�
EHLVSLHO�0�����DXI�GHU�&'��
¤ 9HUlQGHUXQJ�YRQ�$QVLFKWVSDUDPHWHUQ�XQG�.DPHUDSRVLWLRQHQ�
¤ 9HUlQGHUXQJ� GHV� VLFKWEDUHQ� %LOGDXVVFKQLWWHV� E]Z�� GHV� gIIQXQJVZLQNHOV� GHU

.DPHUD��=RRP�LQ��=RRP�RXW��
¤ 9HUlQGHUXQJ�YRQ�%HOHXFKWXQJV��XQG�DWPRVSKlULVFKHQ�3DUDPHWHUQ��]�%��6LFKW�

ZHLWHQ��'XQVW��1HEHO��)DUEH�GHV�'XQVWHV��
¤ JHRPHWULVFKH�0DQLSXODWLRQ�YRQ�2EMHNWHQ��3RVLWLRQLHUHQ��7UDQVIRUPLHUHQ��(LQ�

I�JHQ��+LQ]XI�JHQ�XQG�/|VFKHQ�YRQ��'������'��XQG��'�2EMHNWHQ��
¤ .RPELQDWLRQ�YRQ�,QIRUPDWLRQVHEHQHQ��³/D\HUQ¦��
¤ $EIUDJH�WKHPDWLVFKHU�$WWULEXWH�
¤ $QLPDWLRQ�YRQ�*HRREMHNWHQ�
'HQ� HLQ]HOQHQ�(EHQHQREMHNWHQ� �.DUWHQ�� �'�0RGHOOH�� ���'�0RGHOOH� XQG�7H[WH�
N|QQHQ�XQWHUVFKLHGOLFKH�9HUKDOWHQVZHLVHQ��%HZHJOLFKNHLW��6HOHNWLHUEDUNHLW��$QL�
PLHUEDUNHLW�� LQ� QDKH]X� EHOLHELJ� NRPELQLHUEDUHU� )RUP� ]XJHZLHVHQ� ZHUGHQ�� 'LH
GHU]HLW�LPSOHPHQWLHUWHQ�9HUKDOWHQVZHLVHQ��$EE����E]Z�������DXI�GHU�&'��EH]LHKHQ
VLFK�DXI�VRJ��0DXVHUHLJQLVVH��]�%��0DXVNOLFN��LQQHUKDOE�GHU�6]HQH�RGHU��ZLH�EHL�GHU
$QLPDWLRQ�YRQ�(EHQHQREMHNWHQ��DXI�$XWRPDWLVPHQ��GLH�EHLP�6WDUW�GHU�6RIWZDUH
DXVJHO|VW�ZHUGHQ��]�%��GDV�6WHLJHQ�HLQHV�*HZlVVHUSHJHOVWDQGHV���-HGHV�(EHQHQ�
REMHNW�NDQQ�PLW�HLQHP�9HUKDOWHQ�EHOHJW�ZHUGHQ��GDV�HLQ�5RWLHUHQ�GHV�HQWVSUHFKHQ�
GHQ�2EMHNWHV�HEHQVR�HUP|JOLFKW�ZLH�HLQ�9HUVFKLHEHQ�LQ�DOOH�5LFKWXQJHQ���'2)���
'HJUHH�RI�)UHHGRP���0LWWHOV�HLQHV�ZHLWHUHQ�9HUKDOWHQV�N|QQHQ�(EHQHQREMHNWH�DOV
³$NWLYDWRUHQ¦�GHILQLHUW�ZHUGHQ��:LUG�HLQ�GHUDUWLJHV�2EMHNW�PLW�GHU�0DXV�VHOHNWLHUW�
O|VW�GLHVHV�ZHLWHUH�9HUKDOWHQVZHLVHQ�YRQ�DQGHUHQ��DOV�³5HDNWRUHQ¦�]X�GHILQLHUHQGHQ
(EHQHQREMHNWHQ� DXV� �]�%�� 6NDOLHUXQJ� HLQHV� 'HWDLOV� ]XU� EHVVHUHQ� %HWUDFKWXQJ��
0LWWHOV�GLHVHU�9HUKDOWHQVZHLVHQ�N|QQHQ�3UR]HVVDEOlXIH�VLPXOLHUW�XQG�YLVXDOLVLHUW
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ZHUGHQ��:HLWHUH� ,QWHUDNWLRQVIXQNWLRQHQ�JHVWDWWHQ�HV��SHU�0DXVNOLFN�GLH�PLW�GHQ
MHZHLOLJHQ�(EHQHQREMHNWHQ�DVVR]LLHUWHQ�6DFKGDWHQVlW]H�DE]XIUDJHQ�XQG�GDU]XVWHO�
OHQ��/HW]WHUHV�NDQQ�ZDKOZHLVH�GXUFK�HLQH�UHLQH�WDEHOODULVFKH�$6&,,�$XVJDEH�GHV
$EIUDJHHUJHEQLVVHV�RGHU��EHU�HLQH�+70/�EDVLHUWH�'DUVWHOOXQJ�HUIROJHQ��ZHOFKH
HLQH�IUDPHEDVLHUWH�$Q]HLJH�YRQ�7H[W��XQG�%LOGLQIRUPDWLRQ�HUODXEW�
����� 6LFKWEDUNHLWVDQDO\VHQ�DOV�SUDNWLVFKHV�$QZHQGXQJVEHLVSLHO�I�U�³D�'F¦�
1HEHQ�GHU�0|JOLFKNHLW��UlXPOLFKH�,QIRUPDWLRQ�GUHLGLPHQVLRQDO�GDU]XVWHOOHQ��ELHWHW
³D�'F¦�GLH�0|JOLFKNHLW��EHOLHELJH��'�0RGHOOH��]�%��:LQGNUDIWDQODJHQ��*HElXGH�
LQWHUDNWLY�]X�SRVLWLRQLHUHQ��$XI�GLHVH�:HLVH�ODVVHQ�VLFK�3ODQXQJVYRUKDEHQ�YLUWXHOO
GDUVWHOOHQ� XQG� LKUH� ,QWHJULHUEDUNHLW� LQ� GLH� EHVWHKHQGH�8PJHEXQJ� IU�K]HLWLJ� DE�
VFKlW]HQ��ZLH�HV�LQ����������%DX*%�JHIRUGHUW�LVW��'RUW�KHL�W�HV�
³=XOlVVLJNHLW�YRQ�9RUKDEHQ�LQQHUKDOE�GHU�LP�=XVDPPHQKDQJ�EHEDXWHQ�2UWVWHLOH
����,QQHUKDOE�GHU�LP�=XVDPPHQKDQJ�EHEDXWHQ�2UWVWHLOH�LVW�HLQ�9RUKDEHQ�]XOlVVLJ�
ZHQQ� HV� VLFK�QDFK�$UW� XQG�0D��GHU� EDXOLFKHQ�1XW]XQJ�� GHU�%DXZHLVH�XQG�GHU
*UXQGVW�FNVIOlFKH��GLH��EHUEDXW�ZHUGHQ�VROO��LQ�GLH�(LJHQDUW�GHU�QlKHUHQ�8PJH�
EXQJ�HLQI�JW�XQG�GLH�(UVFKOLH�XQJ�JHVLFKHUW� LVW��'LH�$QIRUGHUXQJHQ�DQ�JHVXQGH
:RKQ��XQG�$UEHLWVYHUKlOWQLVVH�P�VVHQ�JHZDKUW�EOHLEHQ��GDV�2UWVELOG�GDUI�QLFKW
EHHLQWUlFKWLJW�ZHUGHQ�¦
%HL�GHU�'XUFKI�KUXQJ�GHU�6LFKWEDUNHLWVDQDO\VHQ�LQ�³D�'F¦�NDQQ�GLH�3RVLWLRQ�GHV
%HWUDFKWHUV�LQWHUDNWLY�IHVWJHOHJW�ZHUGHQ��'LH�6LFKWOLQLH�ZLUG�JHQDX�DXI�GHQ�1XOO�
SXQNW�GHV�KLQ]XJHODGHQHQ�0RGHOV�DXVJHULFKWHW�XQG�HLQH�H[DNW�VNDOLHUWH�$QVLFKW�GHV
3ODQXQJVJHJHQVWDQGHV�YRP�%HWUDFKWHUSXQNW� DXV�JHQHULHUW��'LH� VR�HU]HXJWH�'DU�
VWHOOXQJ�NDQQ�DOV�-3*�*UDSKLN�JHVSHLFKHUW�ZHUGHQ��'XUFK�9HUlQGHUXQJ�GHV�%H�
WUDFKWHUSXQNWHV�NDQQ�GLH�6LFKWEDUNHLW�GHV�MHZHLOLJHQ�2EMHNWHV�YRQ�YHUVFKLHGHQHQ
3RVLWLRQHQ� DXV� GRNXPHQWLHUW� ZHUGHQ�� VR� GDVV� GLH� HU]HXJWHQ� $QVLFKWHQ� DOV� (QW�
VFKHLGXQJVKLOIH�JHQXW]W�ZHUGHQ�N|QQHQ��(LQ�%HLVSLHO�I�U�HLQH�PLW�³D�'F¦�GXUFK�
JHI�KUWH�6LFKWEDUNHLWVDQDO\VH�LVW�LQ�GHU�$QLPDWLRQ�0�����DXI�GHU�&'�GDUJHVWHOOW�
������=XN�QIWLJH�(QWZLFNOXQJVDUEHLWHQ
1HEHQ�GHU�,QWHJUDWLRQ�ZHLWHUHU�9HUKDOWHQVZHLVHQ��ZLH�GHP�*HRPHWULH�0RUSKLQJ
]XU�6LPXODWLRQ�G\QDPLVFKHU�9RUJlQJH�LP�5DXP��VROO�GLH�DQDO\WLVFKH�)XQNWLRQDOLWlW
GHV�³D�'F¦�VFKULWWZHLVH�DXVJHEDXW�ZHUGHQ��,P�9RUGHUJUXQG�VWHKHQ�GDEHL�$EIUDJH�
XQG�)LOWHUURXWLQHQ��PLW�GHQHQ�2EMHNWH�GHU�HLQ]HOQHQ�,QIRUPDWLRQVHEHQHQ�LQ�IUHLHU
.RPELQDWLRQ�VHOHNWLHUW��PDUNLHUW�XQG�NODVVLIL]LHUW�ZHUGHQ�N|QQHQ��'LH�GHU]HLWLJHQ
(QWZLFNOXQJVDUEHLWHQ� EHVFKlIWLJHQ� VLFK� PLW� GHU� G\QDPLVFKHQ� 6LPXODWLRQ� XQG
9LVXDOLVLHUXQJ�YRQ�/DQGVFKDIWVSUR]HVVHQ��(LQ�%HLVSLHO�KLHUI�U�LVW�GLH�GUHLGLPHQVLR�
QDOH�6LPXODWLRQ�YRQ�:LQGIHOGHUQ�DOV�*UXQGODJH� I�U�GLH�2SWLPLHUXQJ�GHV�:LQG�
VFKXW]HV�LQ�ZLQGHURVLRQVJHIlKUGHWHQ�/DQGVFKDIWHQ��,P�5DKPHQ�YRQ�6]HQDULHQ��EHL
GHQHQ� :LQGKLQGHUQLVVH� �]�%�� %DXPUHLKHQ�� .QLFNV�� *HElXGH�� LQWHUDNWLY� LQ� GLH
YLUWXHOOH��'�/DQGVFKDIW�SODW]LHUW�ZHUGHQ��VROOHQ�PLW�³D�'F¦�NRQNUHWH�9RUVFKOlJH
I�U�GLH�:LQGVFKXW]SODQXQJ�HUDUEHLWHW�ZHUGHQ�

$QJHVLFKWV� GHU� YLHOIlOWLJHQ�0|JOLFKNHLWHQ�� HLQH� �'�6]HQH� PLW� GHU� -DYD��'�
(UZHLWHUXQJ�]X�PDQLSXOLHUHQ��N|QQHQ�QDKH]X�DOOH�UlXPOLFKHQ�3UR]HVVH�GDUVWHOOEDU
JHPDFKW�ZHUGHQ��,QZLHZHLW�GLHV�DXFK�LQ�(FKW]HLW�UHDOLVLHUEDU�LVW��KlQJW�DOOHUGLQJV
QLFKW�XQZHVHQWOLFK�YRQ�GHU�5HFKHQJHVFKZLQGLJNHLW�GHU�YHUZHQGHWHQ�&38�XQG�GHU
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*U|�H�GHV�$UEHLWVVSHLFKHUV�VRZLH�YRQ�GHQ�'DUVWHOOXQJVP|JOLFKNHLWHQ�GHU�*UDSKLN�
NDUWH�DE��RGHU�DQGHUV�DXVJHGU�FNW��GLH�*HVWDOWXQJVTXDOLWlW�EHVWLPPW�GLH�$Q]DKO�GHU
%LOGHU�SUR�6HNXQGH�XQG�GDPLW��RE�HLQH�6]HQH�LQ�(FKW]HLW�GDUVWHOOEDU�LVW�RGHU�QLFKW�

/LWHUDWXUYHU]HLFKQLV
%2/&+��7�� X��8��.$03� ������4XDOLWlWVDQDO\VH� GLJLWDOHU� $67(5�*HOlQGHPRGHOOH� YRQ�+RFKJHELUJV�

UHJLRQHQ��&HUUR�6LOODMKXD\��&KLOH�%ROLYLHQ���,Q��.DUWRJUDSKLVFKH�1DFKULFKWHQ�����6�����¤����
%8+0$11��(��������8VLQJ�*,6�IRU�9LVXDOL]DWLRQ�RI�&KDQJLQJ�/DQGVFDSH�RI�WKH�%URZQ�&RDO�0LQLQJ

$UHDV�DW�WKH�%XLOGLQJ�([KLELWLRQ��,%$��)XHUVW�3XHFNOHU�/DQG��,Q��%8+0$11��(��8��127++(/)(5�X�
0�� 3,(76&+� �+UVJ���� 7UHQGV� LQ� *,6� DQG� 9LUWXDOL]DWLRQ� LQ� (QYLURQPHQWDO� 3ODQQLQJ� DQG� 'HVLJQ�
3URFHHGLQJV�DW�$QKDOW�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV��+HLGHOEHUJ��6����¤���

%8+0$11��(���8��127++(/)(5�X��0��3,(76&+��+UVJ���������7UHQGV�LQ�*,6�DQG�9LUWXDOL]DWLRQ�LQ�(QYL�
URQPHQWDO�3ODQQLQJ�DQG�'HVLJQ��3URFHHGLQJV�DW�$QKDOW�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV��+HLGHOEHUJ�

%8=,(.��*��������7KHRUHWLVFKH�*UXQGODJHQ�GHU�*HVWDOWXQJ�YRQ�$QLPDWLRQHQ�XQG�SUDNWLVFKH�%HLVSLHOH�
,Q��%8=,(.��*���'��'5$16&+�X��:��'��5$6(��+UVJ����'\QDPLVFKH�9LVXDOLVLHUXQJ��*UXQGODJHQ�XQG
$QZHQGXQJVEHLVSLHOH�I�U�NDUWRJUDSKLVFKH�$QLPDWLRQHQ��%HUOLQ��+HLGHOEHUJ��1HZ�<RUN��6����¤���

%8=,(.��*���'��'5$16&+�X��:��'��5$6(��+UVJ���������'\QDPLVFKH�9LVXDOLVLHUXQJ��*UXQGODJHQ�XQG
$QZHQGXQJVEHLVSLHOH�I�U�NDUWRJUDSKLVFKH�$QLPDWLRQHQ��%HUOLQ��+HLGHOEHUJ��1HZ�<RUN�

&$57:5,*+7��:�%���0�3��3(7(5621�X��*��*$571(5� �+UVJ���������0XOWLPHGLD�&DUWRJUDSK\��%HUOLQ�
+HLGHOEHUJ��1HZ�<RUN�

&2256��9��X��$��=,3)��������'�*HRLQIRUPDWLRQVV\VWHPH��*UXQGODJHQ�XQG�$QZHQGXQJHQ��+HLGHOEHUJ�
&5$03721��-�:��������,QWHUDNWLYLW\�7\SHV�LQ�*HRJUDSKLF�9LVXDOL]DWLRQ��,Q��*HRJUDSK\�DQG�*HRJUDSKLF

,QIRUPDWLRQ�6FLHQFH�����6����¤���
'$1,(/�7�&��X��0�-��0(,71(5�������3UHGLFWLQJ�+XPDQ�5HVSRQVH�WR�)XWXUH�(QYLURQPHQWV�WKURXJK�'DWD

9LVXDOL]DWLRQV�� XQYHU|IIHQWO�� 0DQXVNULSW�� (QYLURQPHQWDO� 3HUFHSWLRQ� /DERUDWRU\�� 'HSDUWPHQW� RI
3V\FKRORJ\��8QLYHUVLW\�RI�$UL]RQD��7XFVRQ��KWWS�ZZZ�#DJ�DUL]RQD�HGX��6WDQG��������������

'81%$5�0�'���/�0��026.$/��0�(��-$.8%$86.$6��-�(��'2%621�X��(�$��0$57,1.2�������&RPSXWHU
9LVXDOL]DWLRQ�RI�)RUHVW�&RYHU�&KDQJH��+XPDQ�,PSDFWV�LQ�1RUWKHDVWHUQ�.DQVDV�DQG�1DWXUDO�'LVWXU�
EDQFH� LQ�<HOORZVWRQH�1DWLRQDO�3DUN�� ,Q��3URFHHGLQJV�$PHULFDQ�6RFLHW\�IRU�3KRWRJUDPPHWU\�DQG
5HPRWH� 6HQVLQJ� $QQXDO� &RQYHUHQFH�� $QFKRUDJH� �KWWS���ZZZ�NDUV�NX�HGX�SURMHFWV�YLVXDOL]DWLRQ�
3DSHUV�$6356����B0'XQEDUHWDO�SGI��6WDQG��������������

(59,1��6�0��������'LJLWDO�/DQGVFDSH�0RGHOLQJ�DQG�9LVXDOL]DWLRQ��$�5HVHDUFK�$JHQGD��,Q��/DQGVFDSH
DQG�8UEDQ�3ODQQLQJ�����6����¤���

(59,1�6�0��X��+�+��+$6%528&.�������/DQGVFDSH�0RGHOLQJ��'LJLWDO�7HFKQLTXHV�IRU�/DQGVFDSH�9LVXDOL�
]DWLRQ��1HZ�<RUN�

)(1'5,&+��'�:���$�7��*(6,��$�)��+($/<�X��/�(��%2851(�������7KH�&RQWULEXWLRQ�RI�3URFHGXUDO�5HLQ�
VWDWHPHQW�WR�,PSOLFLW�DQG�([SOLFLW�0HPRU\�(IIHFWV�LQ�D�0RWRU�7DVN��,Q��+($/<��$�)��X��/�(��%2851(
�+UVJ����/HDUQLQJ�DQG�0HPRU\�RI�.QRZOHGJH�DQG�6NLOOV��'XUDELOLW\�DQG�6SHFLILFLW\��7KRXVDQG�2DNV
�&$���6����¤���

)8(67��5��X��0��6&+1,5&+�������9LVXDOL]DWLRQ�RI�9HJHWDWLRQ�'\QDPLFV�'XULQJ�WKH�+RORFHQH�3HULRG�IRU
(GXFDWLRQDO� 3XUSRVHV�� ,Q�� %8+0$11�� (�� X�� 6�� (59,1� �+UVJ���� 7UHQGV� LQ� /DQGVFDSH� 0RGHOLQJ�
3URFHHGLQJV�RI�WKH�$QKDOW�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV�������+HLGHOEHUJ��6����¤���

)8+50$11��6��X��0�-��.5$$.�������*HRYLVXDOLVLHUXQJ�¤�(LQI�KUXQJ�LQ�GDV�7KHPD��,Q��.DUWRJUDSKLVFKH
1DFKULFKWHQ�����6�����¤����

)8+50$11��6���%��6&+0,'7��.��%(5/,1�X��:��.8+1�������$QIRUGHUXQJHQ�DQ��'�,QWHUDNWLRQHQ�LQ�JHR�
YLUWXHOOHQ�8PJHEXQJHQ��,Q��.DUWRJUDSKLVFKH�1DFKULFKWHQ�����6�����¤����

*$%/(5��5��������$QZHQGEDUNHLW�YRQ�-DYD�'�]XU�9LVXDOLVLHUXQJ�YRQ��'�6WDGWPRGHOOHQ�DP�%HLVSLHO�GHU
'6*.��'��8QYHU|IIHQWO��'LSORPDUEHLW�DP�)%�*HRPDWLN�GHU�+RFKVFKXOH�I�U�$QJHZDQGWH�:LVVHQ�
VFKDIWHQ��+DPEXUJ��KWWS���OLVD�U]FQ�IK�KDPEXUJ�GH�9LHZHU-�G��

*/b66(5��&��X��'��7+h5.2:�������9LUWXHOOH�/DQGVFKDIWHQ�XQG�([NXUVLRQHQ�¤�LQQRYDWLYH�7RROV�LQ�GHU
JHRZLVVHQVFKDIWOLFKHQ�$XV��XQG�:HLWHUELOGXQJ��,Q��3KRWRJUDPPHWULH�¤�)HUQHUNXQGXQJ�¤�*HRLQIRU�
PDWLRQ����6�����¤����

+$3(6&+,��.��X��'��-21(6�������,QWHUDFWLYH�0XOWLPHGLD�IRU�,QVWUXFWLRQ��$�&RJQLWLYH�$QDO\VLV�RI�WKH
5ROH�RI�$XGLWLRQ�DQG�9LVLRQ��,Q��,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWHU�,QWHUDFWLRQ����6����¤���

+(550$11��&��X��+��$6&+(��+UVJ���������:HE�0DSSLQJ����5DXPEH]RJHQH�,QIRUPDWLRQ�XQG�.RPPXQL�
NDWLRQ�LP�,QWHUQHW��+HLGHOEHUJ�



5DLQHU�'8770$11��5ROI�*$%/(5�0,(&.

��

+8%(5��6���5��6,(%(5�X��$��:,3)�������0XOWLPHGLD�LQ�GHU�*HELUJVNDUWRJUDSKLH�¤��'�$QZHQGXQJHQ�DXV
GHP�³$WODV�GHU�6FKZHL]�¤�LQWHUDNWLY��¦��,Q��.DUWRJUDSKLVFKH�1DFKULFKWHQ�����6�����¤����

-h1(0$11�3���3��3$$5�X��-��5(.,77.(�������/DQGVFKDIWVSODQXQJ��9HUEUHLWXQJ�XQG�(LQVDW]�YRQ��'�
9LVXDOLVLHUXQJVZHUN]HXJHQ�LQ�GHU�3ODQXQJVSUD[LV��,Q��.DUWRJUDSKLVFKH�1DFKULFKWHQ�����6�����¤����

.bb%��$���<��,6$.2:6.,��)��3$8/�X��$��1(80$11�������*OD]LDOH�XQG�SHULJOD]LDOH�3UR]HVVH��9RQ�GHU
VWDWLVFKHQ�]XU�G\QDPLVFKHQ�9LVXDOLVLHUXQJ��,Q��.DUWRJUDSKLVFKH�1DFKULFKWHQ�����6�����¤����

/$1*(��(������D��3URVSHNWLYH��'�9LVXDOLVLHUXQJHQ�GHU�/DQGVFKDIWVHQWZLFNOXQJ�DOV�*UXQGODJH�I�U�HLQHQ
KDXVKlOWHULVFKHQ�8PJDQJ�PLW�GHU�5HVVRXUFH�/DQGVFKDIW��,Q��1DWXU�XQG�/DQGVFKDIW�����6�����¤����

/$1*(��(������E��7KH�/LPLWV�RI�5HDOLVP��3HUFHSWLRQV�RI�9LUWXDO�/DQGVFDSHV��,Q��/DQGVFDSH�DQG�8UEDQ
3ODQQLQJ������6�����¤����

0$&($&+5(1�$�0��X��0�-��.5$$.�������5HVHDUFK�&KDOOHQJHV�LQ�*HRYLVXDOL]DWLRQ��,Q��.DUWRJUDSKLVFKH
1DFKULFKWHQ�����6�����¤����

0$50,(��:�5��X��$�)��+($/<�������7KH�/RQJ�7HUP�5HWHQWLRQ�RI�D�&RPSOH[�6NLOO��,Q��+($/<��$�)��X�
/�(��%2851(��+UVJ����/HDUQLQJ�DQG�0HPRU\�RI�.QRZOHGJH�DQG�6NLOOV��'XUDELOLW\�DQG�6SHFLILFLW\�
7KRXVDQG�2DNV��&$���6����¤���

026.$/��0�/��������+LVWRULFDO�/DQGVFDSH�9LVXDOL]DWLRQ�RI� WKH�:LOVRQ©V�&UHHN�1DWLRQDO�%DWWOHILHOG
%DVHG� RQ� 2EMHFW� 2ULHQWHG� 7UHH� 'HWHFWLRQ�0HWKRG� IURP� ,.2126�,PDJHU\�� ,Q�� $6356�$QQXDO
&RQIHUHQFH�3URFHHGLQJV��0D\�������'HQYHU� �&2�� �KWWS���GHILQLHQV�FRP�SGI�SXEOLFDWLRQV�$6356�
����������SGI��6WDQG��������������

3(7(5621��0��3��������(OHPHQWV�RI�0XOWLPHGLD�&DUWRJUDSK\��,Q��&$57:5,*+7��:�%���0�3��3(7(5621
X��*��*$571(5��+UVJ��������0XOWLPHGLD�&DUWRJUDSK\��%HUOLQ��+HLGHOEHUJ��1HZ�<RUN��6����¤���

6+(33$5'��6�5�-��������5HJHOQ�I�U�GLH�1XW]XQJ�GHU�GLJLWDOHQ�.ULVWDOONXJHO��%XLOGLQJ�D�FRGH�RI�HWKLFV�IRU
ODQGVFDSH�YLVXDOL]DWLRQ���,Q��*DUWHQ�XQG�/DQGVFKDIW����6����¤���

6+(33$5'��6�5�-��������*XLGDQFH�IRU�&U\VWDO�%DOO�*D]HUV��'HYHORSLQJ�D�&RGH�RI�(WKLFV�IRU�/DQGVFDSH
9LVXDOL]DWLRQ��,Q��/DQGVFDSH�DQG�8UEDQ�3ODQQLQJ�����6�����¤����

6+(33$5'��6�5�-��������3URSRVHG�,QWHULP�&RGH�RI�(WKLFV�IRU�/DQGVFDSH�9LVXDOL]DWLRQV��9HUVLRQ����-XO\
�������KWWS���ZZZ�FDOS��IRUHVWU\�XEF�FD�&RGHRI(WKLFVB-XO\�����SGI��6WDQG��������������

6+(33$5'��6�5�-���-�/��/HZLV�X��&��$.$,�������/DQGVFDSH�9LVXDOL]DWLRQ��$Q�([WHQVLRQ�*XLGH�IRU�)LUVW
1DWLRQV�DQG�UXUDO�FRPPXQLWLHV��6XVWDLQDEOH�)RUHVW�0DQDJHPHQW�1HWZRUN��(GPRQWRQ��$OWD�

ZZZ��GQDWXUH�FRP��6WDQG�������������
ZZZ�JUDVV�LWF�LW��6WDQG�������������
ZZZ�WHF�DUP\�PLO�7'�WYG�VXUYH\��6WDQG�������������
ZZZ�97HUUDLQ�RUJ��6WDQG�������������
=/$7$129$�� 6��$�$��5$+0$1� 8��0�� 3,/28.� ������ �'�*,6�� &XUUHQW� 6WDWXV� DQG� 3HUVSHFWLYHV�� ,Q�

3URFHHGLQJV�RI�WKH�-RLQW�&RQIHUHQFH�RQ�*HR�6SDWLDO�WKHRULH�����¤������������2WWDZD��.DQDGD���6�
�¤���KWWS���JGPF�QO�]ODWDQRYD�WKHVLV�KWPO�UHIHU�SV�6=B$5B03���SGI��6WDQG��������������


