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ISCC – Vorreiter bei der Zertifizierung von 
Nachhaltigkeit und Treibhausgasemissionen 

$��)HLJH��
)
*HVFKlIWVI�KUHU��,6&&�6\VWHP�*PE+��.|OQ��'HXWVFKODQG
(�0DLO��IHLJH#LVFF�V\VWHP�RUJ

1  ISCC im Überblick

,6&&� LVW� GDV� HUVWH� VWDDWOLFK� DQHUNDQQWH� =HUWLIL]LHUXQJVV\VWHP� I�U� 1DFKKDOWLJNHLW� XQG�
7UHLEKDXVJDVHLQVSDUXQJHQ��GDV�ZHOWZHLW�I�U�DOOH�$UWHQ�YRQ�%LRPDVVH�XQG�LKUH�'HULYDWH�
YHUZHQGHW�ZHUGHQ�NDQQ��8QWHUQHKPHQ��GLH�LQ�GHU�%LRNUDIWVWRIIEUDQFKH�WlWLJ�VLQG��N|QQHQ�
]��%��GXUFK�HLQH�,6&&�(8�=HUWLIL]LHUXQJ�QDFKZHLVHQ��GDVV�LKUH�3URGXNWH�GHQ�$QIRUGHUXQ­
JHQ�GHU�%LRNUDIWVWRII�1DFKKDOWLJNHLWVYHURUGQXQJ1�E]Z��GHU�(UQHXHUEDUH�(QHUJLHQ�5LFKW­
OLQLH�GHU�(8�HQWVSUHFKHQ��'LH�VR�]HUWLIL]LHUWHQ�%LRNUDIWVWRIIH�N|QQHQ�YRQ�0LQHUDO|OXQWHU­
QHKPHQ�LQ�DOOHQ�(8�0LWJOLHGVVWDDWHQ�]XU�$QUHFKQXQJ�DXI�GLH�MHZHLOLJH�%LRNUDIWVWRIITXRWH�
HLQJHUHLFKW�ZHUGHQ�

+LVWRULVFK�EHWUDFKWHW�LVW�,6&&�DXV�HLQHP�%HUDWXQJVSURMHNW�YRQ�0HR�&DUERQ�6ROXWLRQV� 
I�U�GLH�)153�XQG�GDV�%0(/4�KHUYRUJHJDQJHQ��=LHOVHW]XQJ�GLHVHV�3URMHNWHV�ZDU�HV��HLQH�
/|VXQJ�I�U�GHQ�1DFKZHLV�GHU�1DFKKDOWLJNHLW�YRQ�%LRNUDIWVWRIIHQ�]X�ILQGHQ��,Q�HLQHU�HUVWHQ�
.RQ]HSWVWXGLH�ZXUGH�=HUWLIL]LHUXQJ�DOV�HLQ�JHHLJQHWHV�1DFKZHLVLQVWUXPHQW�LGHQWLIL]LHUW��

1 'LH�%LRNUDIWVWRII�1DFKKDOWLJNHLWVYHURUGQXQJ��%LRNUDIW�1DFK9��OHJW�GLH�VSH]LILVFKHQ�$QIRUGHUXQ­
JHQ�LQ�'HXWVFKODQG�IHVW��GLH�]XU�$QUHFKQXQJ�YRQ�%LRNUDIWVWRIIHQ�DXI�GLH�%LRNUDIWVWRIITXRWH�HLQ]X­
halten sind.
�� 'LH�0HR�&DUERQ�6ROXWLRQV�*PE+�XQWHUVW�W]W�ZHOWZHLW�)LUPHQ��3ROLWLN�XQG�9HUZDOWXQJ�EHL�GHU�
8PVHW]XQJ� YRQ�0D�QDKPHQ� ]XU�9HUEHVVHUXQJ� GHU� 1DFKKDOWLJNHLW�� YJO�� KWWS���ZZZ�PHR�FDUERQ�
FRP��
3 )DFKDJHQWXU�I�U�QDFKZDFKVHQGH�5RKVWRIIH��+DXSWDXIJDEH�GHU�)15�LVW�GLH�IDFKOLFKH�XQG�DGPLQLVW­
UDWLYH�%HWUHXXQJ�YRQ�)RUVFKXQJVYRUKDEHQ�]XU�1XW]XQJ�QDFKZDFKVHQGHU�5RKVWRIIH�
4 %0(/��%XQGHVPLQLVWHULXP�I�U�(UQlKUXQJ�XQG�/DQGZLUWVFKDIW�

��6SULQJHU�)DFKPHGLHQ�:LHVEDGHQ�����
5��)ULHGHO��(��$��6SLQGOHU��+UVJ����=HUWLIL]LHUXQJ�DOV�(UIROJVIDNWRU�� 
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,Q�QDFKIROJHQGHQ�3URMHNWSKDVHQ�ZXUGHQ�NRQNUHWH�$QIRUGHUXQJHQ�DQ�HLQ�=HUWLIL]LHUXQJV­
V\VWHP�HQWZLFNHOW�XQG�GLH�0DFKEDUNHLW�GHU�=HUWLIL]LHUXQJ�I�U�XQWHUVFKLHGOLFKH�$UWHQ�YRQ�
%LRPDVVH� LQ� 5HJLRQHQ� ZLH� (XURSD�� 6�GRVWDVLHQ� XQG� 6�GDPHULND� QDFKJHZLHVHQ�� �����
ZXUGH�,6&&�LQ�GHQ�RSHUDWLYHQ�%HWULHE��EHUI�KUW�XQG�NXU]�GDUDXI�DOV�HUVWHV�6\VWHP�ZHOW­
ZHLW�YRQ�GHQ�GHXWVFKHQ�%HK|UGHQ�DQHUNDQQW��9RQ������ELV�]XP�GULWWHQ�4XDUWDO������ZXU­
GH� ,6&&�GXUFK� GLH�)15�XQG�GDV�%0(/� ILQDQ]LHOO� XQWHUVW�W]W�� 6HLWGHP� ILQDQ]LHUW� VLFK�
,6&&�VHOEVW�DXV�%HLWUlJHQ�GHU�,6&&�0LWJOLHGHU�XQG�*HE�KUHQ��GLH�I�U�=HUWLILNDWH�XQG�YHU­
NDXIWH�QDFKKDOWLJH�0HQJHQ�HUKREHQ�ZHUGHQ��VRZLH�%HLWUlJHQ�YRQ�=HUWLIL]LHUXQJVVWHOOHQ��
GLH�PLW�,6&&�NRRSHULHUHQ�XQG�GLH�=HUWLIL]LHUXQJVDXGLWV�GXUFKI�KUHQ��$OOH�GLHVEH]�JOLFKHQ�
(LQQDKPHQ�ZXUGHQ�ELVKHU�DXVVFKOLH�OLFK�I�U�GHQ�RSHUDWLYHQ�%HWULHE�XQG�GLH�:HLWHUHQW­
ZLFNOXQJ�GHV�,6&&�6\VWHPV�HLQJHVHW]W��,Q�GHQ�HUVWHQ�I�QI�-DKUHQ�VHLW�GHU�*U�QGXQJ�LVW�
,6&&�EH]�JOLFK�DOOHU�/HLVWXQJVLQGLNDWRUHQ��EHUGXUFKVFKQLWWOLFK�JHZDFKVHQ��'LHV�EHWULIIW�
VRZRKO�EHWULHEVZLUWVFKDIWOLFKH�,QGLNDWRUHQ�ZLH�8PVDW]��(UJHEQLV�XQG�0LWDUEHLWHU�DOV�DXFK�
GLH�$Q]DKO�YRQ�=HUWLILNDWHQ��7UDLQLQJV��9HUDQVWDOWXQJHQ�XQG�.RQIHUHQ]EHLWUlJHQ�

1HEHQ�GHP�,6&&�(8�6\VWHP�I�U�%LRNUDIWVWRIIH�ZXUGH�PLW�,6&&�3/86�LP�-DKU������
HLQ�6WDQGDUG�HQWZLFNHOW��PLW�GHP�0DUNWWHLOQHKPHUQ�XQG�3URGX]HQWHQ�DXV�GHP�1DKUXQJV��
XQG�)XWWHUPLWWHOEHUHLFK��GHU�&KHPLH���3KDUPD��XQG�%LRSODVWLNLQGXVWULH�GLH�0|JOLFKNHLW�
JHJHEHQ�ZLUG��1DFKKDOWLJNHLWV]HUWLILNDWH�]X�HUODQJHQ��0LW�GHP�,6&&�3/86�6LHJHO�NDQQ�
DXFK�GLH�1DFKKDOWLJNHLW�YRQ�3URGXNWHQ�QDFKJHZLHVHQ�ZHUGHQ��ZHOFKH�DXI�$EIlOOHQ��5HVW­
VWRIIHQ�XQG�UHF\FHOEDUHQ�0DWHULDOLHQ�EDVLHUHQ��0LW�HLQHU�,6&&�3/86�=HUWLIL]LHUXQJ�N|Q­
QHQ�GLHVH�8QWHUQHKPHQ�QDFKZHLVHQ��GDVV�GLH�/LHIHUNHWWH�XQG�LKUH�3URGXNWH�DOOH�$QIRUGH­
UXQJHQ�KLQVLFKWOLFK�1DFKKDOWLJNHLW�XQG�5�FNYHUIROJEDUNHLW�HUI�OOHQ��'DV�,6&&�=HUWLIL]LH­
UXQJVV\VWHP�VWHOOW�ZHLWHUKLQ�VLFKHU��GDVV�GLH�JHVDPWH�/LHIHUNHWWH�YRQ�GHU�/DQGZLUWVFKDIW�
ELV� ]XP� IHUWLJHQ�(QGSURGXNW� YRQ� XQDEKlQJLJHQ�$XGLWRUHQ� �EHUSU�IW�ZRUGHQ� LVW� �VLHKH�
Abb. 1���$XI�GHU�ODQGZLUWVFKDIWOLFKHQ�(EHQH�EHGHXWHW�GLHV��GDVV�LQ�GHQ�%HWULHEHQ�PHKU�DOV�
HLQKXQGHUW�VR]LDOH�XQG�|NRORJLVFKH�.ULWHULHQ��EHUSU�IW�ZHUGHQ��'DPLW�ZLUG�VLFKHUJHVWHOOW��
GDVV�DOOH�)OlFKHQ�QDFKKDOWLJ�EHZLUWVFKDIWHW��QDW�UOLFKH�/HEHQVUlXPH�YRQ�)DXQD�XQG�)ORUD�
JHVFK�W]W�XQG�KRKH�VR]LDOH�6WDQGDUGV�HLQJHKDOWHQ�ZHUGHQ�

:HOFKH�SUDNWLVFKH�%HGHXWXQJ�,6&&�LP�QLFKW��JHVHW]OLFK��UHJXOLHUWHQ�%HUHLFK�KDW��OlVVW�
VLFK�DQVFKDXOLFK�DP�%HLVSLHO�GHV�8QWHUQHKPHQV�8QLOHYHU�HUOlXWHUQ��,P�5DKPHQ�GHV�6XV­
WDLQDEOH�/LYLQJ�3ODQV�YHUSIOLFKWHW�VLFK�8QLOHYHU��ELV������DOOH�ODQGZLUWVFKDIWOLFKHQ�5RKZD­
UHQ�QDFKKDOWLJ�]X�EHVFKDIIHQ��)�U�GLH�%HVFKDIIXQJ�KDW�8QLOHYHU�VWUHQJH�.ULWHULHQ�LQ�.UDIW�
JHVHW]W��GLH�LP�8QLOHYHU�6XVWDLQDEOH�$JULFXOWXUH�&RGH��6$&��IHVWJHOHJW�VLQG��)LUPHQ��GLH�
8QLOHYHU�EHOLHIHUQ�P|FKWHQ��P�VVHQ�GLH�$QIRUGHUXQJHQ�GHV�6$&�HUI�OOHQ�RGHU�HLQHP�=HU­
WLIL]LHUXQJVV\VWHP�DQJHK|UHQ��ZHOFKHV�YRQ�8QLOHYHU�DQHUNDQQW�LVW��'D�,6&&�3/86�YRQ�
8QLOHYHU�DQHUNDQQW�LVW��HUI�OOHQ�DOOH�)LUPHQ��GLH�,6&&�3/86�]HUWLIL]LHUW�VLQG�XQG�GLH�,6&&�
Add­ons5�]X�%LRGLYHUVLWlW�XQG�NODVVLIL]LHUWHQ�&KHPLNDOLHQ�JHZlKOW�KDEHQ��GLH�8QLOHYHU�
6$&�$QIRUGHUXQJHQ��,6&&�3/86�HUI�OOW�DEHU�QLFKW�QXU�8QLOHYHU�$QIRUGHUXQJHQ��VRQGHUQ�
XQWHUVW�W]W� DXFK�DQGHUH�3URJUDPPH�� LQ�GHQHQ� VLFK� HLQH�9LHO]DKO�YRQ�8QWHUQHKPHQ�DXV�

5  ,6&&�$GG�RQV�EHLQKDOWHQ�1DFKKDOWLJNHLWVDQIRUGHUXQJHQ��ZHOFKH��EHU�GLH�,6&&�%DVLVDQIRUGHUXQ­
JHQ�KLQDXVJHKHQ��YJO��DXFK�KWWS���ZZZ�LVFF�V\VWHP�RUJ�LVFF�V\VWHP�LVFF�SOXV�XHEHUVLFKW�DGG�RQV��
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XQWHUVFKLHGOLFKHQ�0DUNWVHJPHQWHQ�HQJDJLHUHQ��]��%��6$,6��,1527��&(1�7&����8��'HFOD­
UDWLRQ�RI�$EX�'KDEL9��)RUXP�1DFKKDOWLJHU�.DNDR10��DLUHJ11���'DPLW�LVW�GHU�SRWHQ]LHOOH�(LQ­
VDW]UDGLXV�I�U�,6&&�]HUWLIL]LHUWH�)LUPHQ�VHKU�JUR���)LUPHQ�N|QQHQ�DOVR�PLW�HLQHU�HLQ]LJHQ�
,6&&�=HUWLIL]LHUXQJ�XQWHUVFKLHGOLFKVWH�.XQGHQVHJPHQWH�EHOLHIHUQ��RKQH�VLFK� MHGHV�0DO�
DQ�NXQGHQVSH]LILVFKHQ�$QIRUGHUXQJHQ�RULHQWLHUHQ�]X�P�VVHQ��'LHV�HUVSDUW�GHQ�)LUPHQ�KR­
KHQ�%HDUEHLWXQJVDXIZDQG�XQG�.RVWHQ��:HLWHUKLQ�UHGX]LHUHQ�VLH�LKU�(LQNDXIVULVLNR��ZHQQ�
VLH� VHOEVW� LKUH�5RKPDWHULDOLHQ� YRQ� ,6&&�]HUWLIL]LHUWHQ�/LHIHUDQWHQ� EH]LHKHQ��0LW� ,6&&�
NDQQ�DX�HUGHP�DXI�HLQH�ZHOWZHLW�LQ��EHU�����/lQGHUQ�HWDEOLHUWH�/LHIHUDQWHQEDVLV�PLW�PHKU�
DOV������,6&&�]HUWLIL]LHUWHQ�8QWHUQHKPHQ�]XU�FNJHJULIIHQ�ZHUGHQ�

%LVODQJ�ZXUGHQ�PHKU�DOV�������=HUWLILNDWH�ZHOWZHLW�YRQ��EHU����XQDEKlQJLJHQ�=HUWLIL­
]LHUXQJVVWHOOHQ�DXVJHVWHOOW��7HQGHQ]�VWHLJHQG��8QJHIlKU������GHU�]HUWLIL]LHUWHQ�8QWHUQHK­
PHQ�NRPPHQ�DXV�(XURSD�XQG�(8����������DXV�6�GRVWDVLHQ�XQG�I�QI�3UR]HQW�DXV�1RUG��
XQG�6�GDPHULND��:HLWHUH�6\VWHPQXW]HU�VLW]HQ�LQ�$IULND�XQG�$XVWUDOLHQ��8P�GHQ�$QIRUGH­
UXQJHQ�DXV�GHQ�XQWHUVFKLHGOLFKHQ�:HOWUHJLRQHQ�JHUHFKW�]X�ZHUGHQ��XQWHUKlOW�,6&&�HLQHQ�
XPIDVVHQGHQ�6WDNHKROGHU�'LDORJ��EHU�7HFKQLVFKH�.RPLWHHV��5HJLRQDOH�7HFKQLVFKH�.R­
PLWHHV�VLQG�LQ�(XURSD��6�GRVWDVLHQ��1RUGDPHULND�XQG�6�GDPHULND�HWDEOLHUW�

5HFKWOLFK� LVW� ,6&&�LQ�GHQ�,6&&�H��9��XQG�GLH� ,6&&�6\VWHP�*PE+�XQWHUWHLOW� �VLHKH�
Abb. ����'HU�,6&&�9HUHLQ�PLW�VHLQHQ�0LWJOLHGHUQ�JLEW�GLH�VWUDWHJLVFKH�$XVULFKWXQJ�YRQ�
,6&&�YRU��ZlKUHQG�VLFK�GLH�,6&&�6\VWHP�*PE+�KDXSWVlFKOLFK�XP�GDV�RSHUDWLYH�7DJHV­
JHVFKlIW�N�PPHUW��1HEHQ�UHLQ�SUDNWLVFKHQ�*HVLFKWVSXQNWHQ�YHUKLQGHUW�GLH�7UHQQXQJ�YRQ�
9HUHLQ�XQG�*PE+�DXFK��GDVV�0LWJOLHGHU�EHL�3UREOHPIlOOHQ�LQ�+DIWXQJ�JHQRPPHQ�ZHUGHQ�
N|QQHQ��'LH��EHU����0LWJOLHGHU�GHV�,6&&�9HUHLQV�GHFNHQ�GLH�JHVDPWH�:HUWVFK|SIXQJVNHW­
WH�YRQ�GHU�/DQGZLUWVFKDIW�ELV�]XP�IHUWLJHQ�3URGXNW�DE��6LH�KDEHQ�VLFK�YHUSIOLFKWHW��HLQHQ�
%HLWUDJ�]XP�6FKXW]�YRQ�.OLPD�XQG�8PZHOW�XQG�]XU�)|UGHUXQJ�GHU�QDFKKDOWLJHQ�(QWZLFN­
OXQJ�GHU�*HVHOOVFKDIW�]X� OHLVWHQ��'LH�0LWJOLHGHU�ELOGHQ�GLH�,6&&�*HQHUDOYHUVDPPOXQJ��

6 'LH�6XVWDLQDEOH�$JULFXOWXUH�,QLWLDWLYH�3ODWIRUP��6$,��LVW�HLQ�=XVDPPHQVFKOXVV�JUR�HU�1DKUXQJV­
PLWWHOKHUVWHOOHU�PLW�$QIRUGHUXQJHQ�DQ�HLQH�QDFKKDOWLJH�/DQGZLUWVFKDIW��YJO��DXFK�KWWS���ZZZ�VDL­
SODWIRUP�RUJ�MRLQ�VDL�SODWIRUP�PHPEHUV�
7 =LHO�YRQ�,152�LVW�HV��PLW�,QGXVWULHXQWHUQHKPHQ�LP�%HUHLFK�GHU�VWRIIOLFKHQ�%LRPDVVHQXW]XQJ�HLQH�
9HUHLQEDUXQJ�]XU�IUHLZLOOLJHQ�=HUWLIL]LHUXQJ�]X�WUHIIHQ��YJO��DXFK�KWWS���ZZZ�LQUR�ELRPDVVH�GH�WHLO­
QHKPHUBOLQNV�KWP�
8 &(1�7&�����LVW�HLQH�$UEHLWVJUXSSH�GHV�(XURSlLVFKHQ�.RPLWHHV�I�U�1RUPXQJ��&(1��PLW�GHP�=LHO�
GHU�(UVWHOOXQJ� HLQHU�1RUP� I�U� ELR�EDVLHUWH� 3URGXNWH�� YJO�� DXFK� KWWS���ZZZ�ELREDVHGHFRQRP\�HX�
standardisation/cen­tc411/.
9 8QWHU]HLFKQHU�GHU�'HFODUDWLRQ�RI�$EX�'KDEL�KDEHQ�]XP�=LHO��JHPHLQVDPH�$QIRUGHUXQJHQ�DQ�GLH�
JXWH�IDFKOLFKH�3UD[LV�LQ�GHU�/DQGZLUWVFKDIW�XQWHU�%HU�FNVLFKWLJXQJ�GHU�5�FNYHUIROJEDUNHLW�XP]X­
VHW]HQ��YJO��DXFK�KWWS���ZZZ�GHFODUDWLRQ�RI�DEX�GKDEL�RUJ�DERXW��
10 'DV�)RUXP�KDW�]XP�=LHO��GLH�6LWXDWLRQ�GHU�.DNDREDXHUQ�LQ�GHQ�$QEDXOlQGHUQ�]X�YHUEHVVHUQ�XQG�
HLQHQ�QDFKKDOWLJHQ�$QEDX�GHU�.DNDRERKQHQ�I|UGHUQ��YJO��DXFK�KWWS���ZZZ�NDNDRIRUXP�GH��
11 =LHO�GHU�Ä$YLDWLRQ�,QLWLDWLYH�IRU�5HQHZDEOH�(QHUJ\�LQ�*HUPDQ\�H��9�³��DLUHJ��LVW�HV��GLH�+HUVWHO­
OXQJ�XQG�1XW]XQJ�QDFKKDOWLJHU�DOWHUQDWLYHU�)OXJNUDIWVWRIIH�]X�IRUFLHUHQ��YJO��DXFK�KWWS���ZZZ�DLUHJ�
de/de/.

http://www.biobasedeconomy.eu/standardisation/cen-tc411/
http://www.biobasedeconomy.eu/standardisation/cen-tc411/
http://www.aireg.de/de/
http://www.aireg.de/de/
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Abb. 2  'LH�2UJDQH�GHV�,6&&�9HUHLQV

 

ZHOFKH�HLQPDO�SUR�-DKU�WDJW�XQG�GHQ�9RUVWDQG�GHV�9HUHLQV�ZlKOW��'HU�VHFKVN|SILJH�9RU­
VWDQG�VHW]W�VLFK�]X�MH�JOHLFKHQ�7HLOHQ�DXV�0LWJOLHGHUQ�GHU�%HUHLFKH�/DQGZLUWVFKDIW�.RQ­
YHUVLRQ��+DQGHO�/RJLVWLN�$QZHQGXQJ�XQG�GHU�=LYLOJHVHOOVFKDIW��1*2V��)RUVFKXQJVLQVWL­
WXWH�HWF���]XVDPPHQ��$Q�GHQ�9RUVWDQG�EHULFKWHQ�DXFK�GLH�7HFKQLVFKHQ�.RPLWHHV��ZHOFKH�
GHQ�6WDNHKROGHU�'LDORJ�LQ�GHQ�5HJLRQHQ�VLFKHUVWHOOHQ��'LH�7HFKQLVFKHQ�.RPLWHHV�VHW]HQ�
VLFK� ]XVDPPHQ� DXV� ,6&&�0LWJOLHGHUQ�� 6\VWHPQXW]HUQ� LQ� GHU� MHZHLOLJHQ�5HJLRQ� VRZLH�
9HUWUHWHUQ�YRQ�=HUWLIL]LHUXQJVVWHOOHQ��=HUWLIL]LHUXQJVVWHOOHQ�N|QQHQ�]ZDU�NHLQH�,6&&�0LW­
JOLHGHU�VHLQ�±�]XU�:DKUXQJ�YRQ�8QDEKlQJLJNHLW�XQG�9LHUDXJHQSULQ]LS�±�� VLQG�DEHU�EHL�
GHQ�7HFKQLVFKHQ�.RPLWHHV�ZLFKWLJH�7HLOQHKPHU��GD�VLH�DXIJUXQG�LKUHU�3UD[LVHUIDKUXQJHQ�
HLQHQ�ZHVHQWOLFKHQ�%HLWUDJ�]XU�9HUEHVVHUXQJ�GHV�6\VWHPV� OHLVWHQ�� ,Q�GHU�5HJHO�ZHUGHQ�
GLH�7HFKQLVFKHQ�.RPLWHHV�YRQ�]ZHL�6\VWHPQXW]HUQ�JHOHLWHW��&R�&KDLUV���ZHOFKH�DXFK�GLH�
$UEHLW�YRQ�]XJHRUGQHWHQ�$UEHLWVJUXSSHQ�NRRUGLQLHUHQ��7KHPHQ�GHU�$UEHLWVJUXSSHQ�N|Q­
QHQ�UHJLRQDO�VHKU�XQWHUVFKLHGOLFK�VHLQ��,Q�6�GRVWDVLHQ�VWHKHQ�]��%��GHU�8PJDQJ�PLW�/DQG­
QXW]XQJVlQGHUXQJHQ�XQG�GLH�=HUWLIL]LHUXQJ�YRQ�.OHLQEDXHUQ�LP�9RUGHUJUXQG��:HLWHUKLQ�
JUHLIHQ�GLH�7HFKQLVFKHQ�.RPLWHHV�DNWXHOOH�7KHPHQ�RGHU�%HVFKZHUGHQ�DXI�XQG�HUDUEHLWHQ�
9HUEHVVHUXQJVPD�QDKPHQ�

=X�GHQ�$XIJDEHQ�GHU�,6&&�6\VWHP�*PE+�JHK|UHQ�DOOH�DGPLQLVWUDWLYHQ�$XIJDEHQ�UXQG�
XP�GLH�=HUWLIL]LHUXQJ��'LHVH�UHLFKHQ�YRQ�GHU�HUVWPDOLJHQ�5HJLVWULHUXQJ�YRQ�8QWHUQHKPHQ��
%HDQWZRUWXQJ�YRQ�)UDJHQ�UXQG�XP�GLH�=HUWLIL]LHUXQJ�SHU�(�0DLO�RGHU�7HOHIRQ��hEHUSU�­
IXQJ�YRQ�HLQJHUHLFKWHQ�$XGLWEHULFKWHQ��+RFKODGHQ�GHU�=HUWLILNDWH�DXI�GLH�,6&&�:HEVHLWH�
ELV�KLQ�]XU�5HFKQXQJVVWHOOXQJ��'LH�,6&&�6\VWHP�*PE+�SODQW�XQG�RUJDQLVLHUW�DX�HUGHP�
GDV� ,6&&�7UDLQLQJ�� ,6&&�.RQIHUHQ]HQ� XQG�(YHQWV�� GLH�9ROOYHUVDPPOXQJ� GHU�0LWJOLH­
GHU��KlOW�.RQWDNW�]X�%HK|UGHQ�XQG�LVW�SUlVHQW�EHL�ZLFKWLJHQ�1HW]ZHUNYHUDQVWDOWXQJHQ�ZLH�
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]��%��5()85(&����'DU�EHU�KLQDXV�DUEHLWHWHQ�,6&&�0LWDUEHLWHU�DQ�GHU�RSHUDWLYHQ�9HUEHV­
VHUXQJ�GHV�6\VWHPV��RUJDQLVLHUHQ�GHQ�(UIDKUXQJVDXVWDXVFK�PLW�GHQ�=HUWLIL]LHUXQJVVWHOOHQ�
XQG�VWHXHUQ�GDV�,6&&�,QWHJULW\�3URJUDPP��LQ�GHVVHQ�5DKPHQ�HLQH�]XVlW]OLFKH�.RQWUROOH�
YRQ�=HUWLIL]LHUXQJVVWHOOHQ�XQG�6\VWHPQXW]HUQ�VWDWWILQGHW�

(QWVFKHLGHQG�I�U�GLH�,QWHJULWlW�XQG�*ODXEZ�UGLJNHLW�GHV�,6&&�6\VWHPV�VLQG�ZLUNXQJV­
YROOH�Ä*RYHUQDQFH³�5DKPHQEHGLQJXQJHQ�XQG�6WUXNWXUHQ��6R�HQWVSULFKW�GDV�,6&&�6\VWHP�
GHQ�$QIRUGHUXQJHQ�DQ�GDV�4XDOLWlWVPDQDJHPHQW�QDFK�(1�,62�������$EOlXIH�VLQG�JHPl��
,62�������JHVWDOWHW�XQG�GLH�$XGLWYHUIDKUHQ�HQWVSUHFKHQ�,62��������'LH�JHVDPWH�2UJDQL­
VDWLRQ�XQG�$EZLFNOXQJ��YRQ�GHU�6WDQGDUGVHW]XQJ�ELV�]XU�=HUWLILNDWYHUJDEH��HUIROJHQ�QDFK�
NODUHQ�XQG�WUDQVSDUHQWHQ�5HJHOXQJHQ��$XFK�XQWHUOLHJW�GDV�,6&&�6\VWHP�XPIDQJUHLFKHQ�
hEHUSU�IXQJHQ��ZLH�GLHV�]��%��DOOH�I�QI�-DKUH�LP�5DKPHQ�GHU�$QHUNHQQXQJHQ�GXUFK�GLH�
%XQGHVDQVWDOW�I�U�/DQGZLUWVFKDIW�XQG�(UQlKUXQJ��%/(��VRZLH�GLH�(8�.RPPLVVLRQ�JH­
schieht.

hEHUSU�IXQJHQ� GHV� ,6&&�6\VWHPV� ILQGHQ� DXFK� LP�5DKPHQ� YRQ� XQDEKlQJLJHQ� 3UR­
JUDPPHQ� ]XU�$NNUHGLWLHUXQJ� YRQ� =HUWLIL]LHUXQJVVWHOOHQ� VWDWW� �'$NN6�($� XQG�$670���
0LW�GLHVHU�$NNUHGLWLHUXQJ�ZLUG�VLFKHUJHVWHOOW��GDVV�GLH�=HUWLIL]LHUXQJVVWHOOHQ�VRZRKO�LQWHU­
QDWLRQDOH�6WDQGDUGV�DOV�DXFK�GLH�,6&&�$QIRUGHUXQJHQ�HUI�OOHQ��1HEHQ�GHU�hEHUSU�IXQJ�
GXUFK�%/(�XQG�$NNUHGLWLHUXQJVVWHOOHQ�I�KUW�,6&&�DXFK�VHOEVW�]XVlW]OLFKH�hEHUSU�IXQJHQ�
YRQ�=HUWLIL]LHUXQJVVWHOOHQ�XQG�6\VWHPQXW]HUQ�PLW�HLJHQHQ�$XGLWRUHQ�GXUFK�

=XU�6LFKHUVWHOOXQJ�YRQ�5�FNYHUIROJEDUNHLW�XQG�NRUUHNWHU�0HQJHQELODQ]LHUXQJ�KDEHQ�
,6&&�1XW]HU� GLH�:DKO� ]ZLVFKHQ� HLQHP�0DVVHQELODQ]V\VWHP�XQG� SK\VLVFKHU�7UHQQXQJ�
�6HJUHJDWLRQ���'DEHL�LVW�VLFKHUJHVWHOOW��GDVV�MHGHV�(OHPHQW�HLQHU�,6&&�/LHIHUNHWWH��EHU�HLQ�
J�OWLJHV�,6&&�=HUWLILNDW�YHUI�JW��ZHOFKHV�LQ�GHU�5HJHO�HLQ�-DKU�J�OWLJ�LVW�XQG�DXI]HLJW��GDVV�
GLH�(LQKDOWXQJ�GHU�,6&&�$QIRUGHUXQJHQ�GXUFK�XQDEKlQJLJH�$XGLWRUHQ�YRU�2UW��EHUSU�IW�
ZRUGHQ�LVW��6R�JHQDQQWH�'HVN�$XGLWV��EHL�GHQHQ�GHU�$XGLWRU�HLQH�%HXUWHLOXQJ�RKQH�HLQHQ�
ÄYRU�2UW�%HVXFK³�YRUQLPPW�� VLQG�EHL� ,6&&�QLFKW�P|JOLFK�� ,Q� HLQHU� ,6&&�3/86�]HUWL­
IL]LHUWHQ�3URGXNWNHWWH� �&KDLQ� RI�&XVWRG\��ZHUGHQ� ]XU�6LFKHUVWHOOXQJ�GHV� KRKHQ�4XDOL­
WlWVVWDQGDUGV�DXFK�QXU�3URGXNWH�DN]HSWLHUW��GLH�DXV�,6&&�]HUWLIL]LHUWHQ�4XHOOHQ�VWDPPHQ��
$QGHUH�=HUWLIL]LHUXQJVV\VWHPH�ZHUGHQ�QLFKW�DQHUNDQQW�

=X�JXWHU�*RYHUQDQFH�JHK|UW�DXFK�GLH�(LQELQGXQJ�GHU�6WDNHKROGHU��3URGX]HQWHQ��9HU­
DUEHLWHU�XQG�1XW]HU�VRZLH�1*2V��|IIHQWOLFKHU�$NWHXUH�VRZLH�)RUVFKXQJV��XQG�:LVVHQ­
VFKDIWVHLQULFKWXQJHQ���,6&&�SUDNWL]LHUW�KLHU]X�HLQHQ�EUHLWHQ�6WDNHKROGHU�'LDORJ�]XU�(U­
PLWWOXQJ� XQG� (LQELQGXQJ� YRQ�$QIRUGHUXQJHQ� XQWHUVFKLHGOLFKHU� ,QWHUHVVHQJUXSSHQ�� 6R�
ZXUGH�,6&&�]��%��XQWHU�(LQEH]LHKXQJ�YRQ��EHU�����6WDNHKROGHUQ�DXV�(XURSD��1RUG��XQG�
6�GDPHULND�VRZLH�6�GRVWDVLHQ�HQWZLFNHOW��'LHVH�9RUJHKHQVZHLVH�HUP|JOLFKW�HLQH�KRKH�
3UD[LVRULHQWLHUXQJ��GLH�%HU�FNVLFKWLJXQJ�UHJLRQDOHU�%HVRQGHUKHLWHQ�XQG�.RVWHQHIIL]LHQ]�

+LQVLFKWOLFK�7UDQVSDUHQ]�ELHWHW�,6&&�HLQH�I�U�MHGHUPDQQ�IUHL�]XJlQJOLFKH�'DWHQEDQN�
DXI�GHU�,6&&�:HEVHLWH�DQ��+LHU�N|QQHQ�J�OWLJH��XQJ�OWLJH�XQG�HQW]RJHQH�=HUWLILNDWH�]X­

��� 'HU�5HQHZDEOH�)XHOV�5HJXODWRUV�&OXE� �5()85(&�� LVW� HLQ� LQIRUPHOOHV�1HW]ZHUN�YRQ� ,QVWLWX­
WLRQHQ�XQG�2UJDQLVDWLRQHQ��GLH�LQ�LKUHQ�0LWJOLHGVOlQGHUQ�I�U�GLH�5HJXOLHUXQJ�YRQ�%LRNUDIWVWRIIHQ�
YHUDQWZRUWOLFK�VLQG�
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VDPPHQ�PLW� DOOHQ� UHOHYDQWHQ� ,QIRUPDWLRQHQ��EHU�=HUWLILNDWH� ,QKDEHU��*HOWXQJVXPIDQJ��
3URGXNWJUXSSHQ�XQG�$XGLWEHULFKWH�HLQJHVHKHQ�ZHUGHQ��$EE��3).

2  Besondere Merkmale des ISCC-Zertifizierungssystems

'DV�,6&&�6\VWHP�LVW�HLQHV�GHU�ZHQLJHQ�=HUWLIL]LHUXQJVV\VWHPH�I�U�1DFKKDOWLJNHLW��GDV�
QLFKW�QXU�GXUFK�XQDEKlQJLJH�VWDDWOLFKH�2UJDQLVDWLRQHQ�XQG�$NNUHGLWLHUXQJVVWHOOHQ��EHU­
SU�IW�ZLUG��VRQGHUQ�DXFK��EHU�HLJHQH�$XGLWRUHQ�YHUI�JW��ZHOFKH�]XVlW]OLFK�GLH�/HLVWXQJ�
YRQ�=HUWLIL]LHUXQJVVWHOOHQ�XQG�6\VWHPQXW]HUQ��EHUSU�IHQ��,P�5DKPHQ�GHV�,6&&�,QWHJULW\�
3URJUDPPV�ZLUG�ZHOWZHLW�YRU�2UW�JHSU�IW��RE�GLH�$QIRUGHUXQJHQ�YRQ�,6&&�DXFK�ZLUN­
OLFK�HLQJHKDOWHQ�ZHUGHQ��'LH�$XVZDKO�GHU�LP�,QWHJULW\�3URJUDPP�]X��EHUSU�IHQGHQ�6\V­
WHPQXW]HU�NDQQ�DXI�GHU�%DVLV�HLQHU�=XIDOOVVWLFKSUREH��DQKDQG�HLQHU�YRQ�,6&&�JHI�KUWHQ�
)HKOHUOLVWH��LQ�GHU�8QUHJHOPl�LJNHLWHQ�YRQ�=HUWLIL]LHUXQJVVWHOOHQ�LP�$XGLWSUR]HVV�HUIDVVW�
ZHUGHQ��RGHU�DXIJUXQG�YRQ�NRQNUHWHQ�+LQZHLVHQ�GXUFK�'ULWWH�HUIROJHQ��=X�DOOHQ�,QWHJUL­
W\�$XGLWV�ZHUGHQ�GLH� MHZHLOV�]XVWlQGLJHQ�=HUWLIL]LHUXQJVVWHOOHQ�HLQJHODGHQ��:HUGHQ� LP�
,QWHJULW\�$XGLW�$EZHLFKXQJHQ� IHVWJHVWHOOW� �1RQ�&RQIRUPLWLHV���PXVV�GHU�6\VWHPQXW]HU�
LP�EHVWHQ�)DOO�HQWVSUHFKHQGH�bQGHUXQJVPD�QDKPHQ�GXUFKI�KUHQ��LP�VFKOHFKWHVWHQ�)DOO�
ZLUG�GDV�=HUWLILNDW�HQW]RJHQ��+lWWHQ�GLHVH�$EZHLFKXQJHQ�EHUHLWV�GXUFK�GHQ�YHUDQWZRUW­
OLFKHQ�$XGLWRU�IHVWJHVWHOOW�ZHUGHQ�N|QQHQ��ZHUGHQ�VHLWHQV�,6&&�0D�QDKPHQ�JHJHQ�EHU�
GHU�=HUWLIL]LHUXQJVVWHOOH�DXVJHVSURFKHQ��GLH�YRQ�HLQHU�9HUZDUQXQJ�ELV�KLQ�]XU�.�QGLJXQJ�
GHV�.RRSHUDWLRQVYHUWUDJHV�PLW� ,6&&� UHLFKHQ�N|QQHQ��6RZRKO� EHL�=HUWLILNDWVHQW]XJ� DOV�
DXFK�EHL�HLQHU�.�QGLJXQJ�GHV�.RRSHUDWLRQVYHUWUDJHV�ELHWHW�,6&&�HLQH�hEHUSU�IXQJ�GHV�
6DFKYHUKDOWV�GXUFK�XQDEKlQJLJH�6WHOOHQ�LP�5DKPHQ�HLQHV�3UR]HVVHV�]XU�+DQGKDEXQJ�YRQ�
%HVFKZHUGHQ��:LGHUVSUXFK�XQG�6FKOLFKWXQJ�DQ�

(LQ�ZHLWHUHV�0HUNPDO� YRQ� ,6&&� EHWULIIW� GLH� VFKQHOOH�8PVHW]XQJ� YRQ� 6WDNHKROGHU�
$QOLHJHQ��'LHV� OLHJW� LP�:HVHQWOLFKHQ�DQ�GUHL�(UIROJVIDNWRUHQ��=X�QHQQHQ�VLQG�KLHU�GHU�

Abb. 3  7UDQVSDUHQ]�GXUFK�HLQH�IUHL�]XJlQJOLFKH�'DWHQEDQN�DXI�GHU�,6&&�:HEVHLWH
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HQJH� 6FKXOWHUVFKOXVV� ]ZLVFKHQ� GHU� ,6&&�6\VWHP�*PE+�XQG� GHP� ,6&&�9RUVWDQG�� GLH�
7DWVDFKH��GDVV�PLW�0HR�&DUERQ�6ROXWLRQV�*PE+�HLQ�8QWHUQHKPHQ�I�U�:HLWHUHQWZLFNOXQ­
JHQ�]XU�9HUI�JXQJ�VWHKW��ZHOFKHV�GDV�,6&&�6\VWHP�JHPHLQVDP�PLW�GHQ�6WDNHKROGHUQ�LQ�
GHQ�-DKUHQ������ELV������HQWZLFNHOW�KDW��XQG�GDV�Ä5DSLG�3URWRW\SLQJ³��'DV�3ULQ]LS�YRQ�
5DSLG�3URWRW\SLQJ�]HLFKQHW�VLFK�GDGXUFK�DXV��NXU]IULVWLJ�3URWRW\SHQ�]X�HUVWHOOHQ�XQG�GLHVH�
VFKRQ�LQ�GHU�3KDVH�GHU�3ODQXQJ�DXI�HLQIDFKH�$UW�XQG�:HLVH�XQWHU�3UD[LVEHGLQJXQJHQ�]X�
HUSUREHQ��DQVWDWW�ODQJH�DP�ÄJU�QHQ�7LVFK³�]X�HQWZLFNHOQ��$XI�,6&&��EHUWUDJHQ�EHGHXWHW�
GLHV��GDVV�]XHUVW�LPPHU�NRQNUHWH�9RUVFKOlJH��]��%��6\VWHPGRNXPHQWH��HUVWHOOW�ZHUGHQ�XQG�
HUVW�GDQQ�DXVJLHELJ�GLVNXWLHUW�ZLUG��'DPLW�ZHUGHQ�LQ�GHU�5HJHO�IUXVWULHUHQGH�XQG�HUJHEQLV­
ORVH�'LVNXVVLRQHQ�LP�9RUIHOG�YHUPLHGHQ��:LH�GLHV�NRQNUHW�DXVVLHKW��OlVVW�VLFK�DP�EHVWHQ�
DQ�HLQHP�%HLVSLHO�HUOlXWHUQ��6R�ZXUGH�,6&&�YRQ�6WDNHKROGHUQ�JHEHWHQ��HLQH�/|VXQJ�I�U�
JHQWHFKQLNIUHLH�%LRPDVVH� EHUHLW]XVWHOOHQ� �1RQ�*02��� ,Q� HLQHP� HUVWHQ� 6FKULWW�ZXUGHQ�
GLH�,6&&�9RUVWDQGVPLWJOLHGHU�JHIUDJW��RE�VLH�PLW�GHU�(UVWHOOXQJ�HLQHV�9RUVFKODJV�I�U�HLQ�
,6&&�1RQ�*02�0RGXO�HLQYHUVWDQGHQ�VLQG��1DFK�=XVWLPPXQJ�KDW�0HR�&DUERQ�6ROXWLRQV�
GDQQ�NXU]IULVWLJ� HLQHQ�9RUVFKODJ� I�U� HLQ� HQWVSUHFKHQGHV�0RGXO� HUDUEHLWHW��ZHOFKHV� DXI�
GLH� ,6&&�:HEVHLWH� ]XU� |IIHQWOLFKHQ�.RQVXOWDWLRQ� �3XEOLF�&RQVXOWDWLRQ�� JHVWHOOW�ZXUGH��
3DUDOOHO�ZXUGHQ�,6&&�0LWJOLHGHU�XQG�6\VWHPQXW]HU�SHU�(�0DLO��EHU�GDV�QHXH�,6&&�0R­
GXO� LQIRUPLHUW�� ,P�5DKPHQ�GLHVHV�|IIHQWOLFKHQ�.RQVXOWDWLRQVSUR]HVVHV�HUUHLFKWHQ�,6&&�
QLFKW�QXU�9HUEHVVHUXQJVYRUVFKOlJH��VRQGHUQ�DXFK�XPIDVVHQGH�.ULWLN�HLQHU�8PZHOWRUJD­
QLVDWLRQ��'LH�GXUFKDXV�JUDYLHUHQGHQ�.ULWLNSXQNWH�ZXUGHQ�YRQ�,6&&�DXIJHQRPPHQ�XQG�
PLW� GHU�8PZHOWRUJDQLVDWLRQ� GLVNXWLHUW�� (UJHEQLV� GHU� JHPHLQVDPHQ�'LVNXVVLRQ�ZDU� HLQ�
/|VXQJVNRQ]HSW��ZHOFKHV�QDFKIROJHQG�DXFK�YRP�,6&&�9RUVWDQG�DN]HSWLHUW�ZXUGH��'DV�
/|VXQJVNRQ]HSW�ZXUGH�GDQQ�LQ�6\VWHPGRNXPHQWH��EHUVHW]W�XQG�HUQHXW�]XU�|IIHQWOLFKHQ�
.RQVXOWDWLRQ�DXI�GLH�,6&&�:HEVHLWH�JHVWHOOW�

,P�9HUJOHLFK�PLW� DQGHUHQ� =HUWLIL]LHUXQJVV\VWHPHQ� IlOOW� DOV� %HVRQGHUKHLW� GDV� ,6&&�
7UDLQLQJ� LQV�$XJH��'DV� ,6&&�7UDLQLQJ� XQWHUVFKHLGHW� VLFK� GHXWOLFK� YRQ� GHQ�7UDLQLQJV­
DQJHERWHQ�YLHOHU� DQGHUHU�6\VWHPH�� VRZRKO� EH]�JOLFK�7KHPHQEUHLWH� XQG� �WLHIH� DOV� DXFK�
7UDLQLQJVTXDOLWlW��'LHV� OLHJW� LQ�HUVWHU�/LQLH�GDUDQ��GDVV�GDV�7UDLQLQJ�DXVVFKOLH�OLFK�YRQ�
0LWDUEHLWHUQ�JHKDOWHQ�ZLUG��GLH�HLQHQ�PD�JHEOLFKHQ�$QWHLO�DQ�GHU�(QWZLFNOXQJ�GHU�MHZHL­
OLJHQ�6\VWHPLQKDOWH�KDEHQ��'LHVH�0LWDUEHLWHU�VLQG�LP�*HJHQVDW]�]X�GHQ�PHLVWHQ�H[WHUQHQ�
7UDLQHUQ� LQ� GHU� /DJH�� DXFK�'HWDLOIUDJHQ� ]X� NRPSOH[HQ� 6DFKYHUKDOWHQ� ]X� EHDQWZRUWHQ��
:HLWHUKLQ� VHW]W� GDV� ,6&&�7UDLQLQJ� HLQHQ� 6FKZHUSXQNW� DXI� *UXSSHQDUEHLWHQ�� LQ� GHQHQ�
VLFK�GLH�7HLOQHKPHU�DNWLY�PLW�GHQ�/HUQLQKDOWHQ�DXVHLQDQGHUVHW]HQ�P�VVHQ�XQG�GDPLW�GHQ�
7UDLQLQJVVWRII�LQWHQVLY�UHIOHNWLHUHQ�N|QQHQ��,QVJHVDPW�ELHWHW�,6&&�YLHU�XQWHUVFKLHGOLFKH�
7UDLQLQJV�DQ��9HUSIOLFKWHQG�I�U�$XGLWRUHQ�LVW�GDV�GUHLWlJLJH�%DVLVWUDLQLQJ��ZHOFKHV�HLQHQ�
hEHUEOLFN��EHU� DOOH�ZLFKWLJHQ�$XGLWNRPSRQHQWHQ�JLEW��9RU� HLQHU�7HLOQDKPH�DQ�GLHVHP�
7UDLQLQJ�G�UIHQ�$XGLWRUHQ�YRQ�NRRSHULHUHQGHQ�=HUWLIL]LHUXQJVVWHOOHQ�NHLQH�,6&&�$XGLWV�
GXUFKI�KUHQ��=XVlW]OLFK�]X�GHP�%DVLVWUDLQLQJ�JLEW�HV�GUHL�9HUWLHIHUWUDLQLQJV��LQ�GHQHQ�DQ�
]ZHL� 7DJHQ� YHUWLHIHQGHV�:LVVHQ� ]X� 7UHLEKDXVJDVEHUHFKQXQJHQ� �7+*��� 3ODQWDJHQ� XQG�
/DQGQXW]XQJVlQGHUXQJHQ� XQG� ,6&&� 3/86� YHUPLWWHOW� ZLUG�� %LV� KHXWH� IDQGHQ� �EHU� ���
7UDLQLQJV� LQ�(XURSD�� 6�GRVWDVLHQ�� 6�GDPHULND� XQG�1RUGDPHULND� VWDWW�� EHL� GHQHQ�PHKU�
DOV������7HLOQHKPHU�JHVFKXOW�ZXUGHQ��8QJHIlKU�VHFK]LJ�3UR]HQW�GHU�7HLOQHKPHU�ZDUHQ�
Auditoren.
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1HEHQ� UHLQ�%LRPDVVH�EDVLHUWHQ� /LHIHUNHWWHQ� ELHWHW� ,6&&� DXFK� /|VXQJHQ� I�U�8QWHU­
QHKPHQ�DQ��GLH�XUVSU�QJOLFK�QXU�IRVVLOH�5RKPDWHULDOLHQ�YHUDUEHLWHW�KDEHQ��MHW]W�DEHU�HLQHQ�
7HLO� GDYRQ� GXUFK� QDFKKDOWLJH� ELR�EDVLHUWH�0DWHULDOLHQ� HUVHW]HQ�P|FKWHQ�� ,6&&� KDW� I�U�
GLHVH�+HUVWHOOHU�HLQH�ZLUWVFKDIWOLFK�LQWHUHVVDQWH�0DVVHQELODQ]O|VXQJ�HUDUEHLWHW��ZHOFKH�HV�
HUP|JOLFKW�� GHQ�%LR�$QWHLO� YRQ� 3URGXNWHQ� VFKULWWZHLVH� ]X� HUK|KHQ�� RKQH� VXEVWDQ]LHOOH�
ILQDQ]LHOOH�(LQEX�HQ�]X�HUOHLGHQ��$QVWDWW�LPPHU�HLQHQ�IL[HQ��XQG�GDPLW�WHXUHQ��%LR�$QWHLO�
DP�3URGXNW�YRU]XKDOWHQ��P�VVHQ�8QWHUQHKPHQ�QXU�GLH�lTXLYDOHQWH�0HQJH�QDFKKDOWLJHV�
,6&&�]HUWLIL]LHUWHV�ELR�EDVLHUWHV�5RKPDWHULDO�EHVFKDIIHQ��I�U�GLH�VLH�$EQHKPHU�KDEHQ��'D�
JUR�WHFKQLVFKH�(LQULFKWXQJHQ�ZLH�]��%��&UDFNHU�VHKU�KRKH�IRVVLOH�0DWHULDOGXUFKVlW]H�KD­
EHQ��LVW�EHL�GHQ�HUVWHQ�$EQHKPHUQ�QDFKKDOWLJHU�3URGXNWH�GHU�SK\VLVFKH�%LR�$QWHLO�VHKU�
JHULQJ��$XIJUXQG�GHU�/lQJH�GHU�0DVVHQELODQ]SHULRGH�YRQ�ELV�]X�GUHL�0RQDWHQ�NDQQ�HU�
VRJDU�QXOO� VHLQ��(LQ� VROFKHV�(QGSURGXNW� DOV�%LR�3ODVWLN� ]X�GHNODULHUHQ��Z�UGH�+HUVWHO­
OHU�GHU�*HIDKU�GHV�9RUWlXVFKHQV�IDOVFKHU�7DWVDFKHQ��*UHHQZDVKLQJ��DXVVHW]HQ��'D�GLHVH�
9RUJHKHQVZHLVH�DEHU�HUVWPDOV�HLQH�ZLUNXQJVYROOH�/|VXQJ�]XU�(UK|KXQJ�GHV�%LR�$QWHLOV�
LQ� IRVVLOHQ�0DWHULDOLHQ�GDUVWHOOW� XQG� ]X�GHU� YHUDQWZRUWXQJVEHZXVVWHQ�%HVFKDIIXQJ�YRQ�
QDFKKDOWLJHQ�3URGXNWHQ�EHLWUlJW��KDW�,6&&�HLQ�JHVRQGHUWHV�/RJR�I�U�GLHVH�.DWHJRULH�YRQ�
3URGXNWHQ�HQWZLFNHOW��VLHKH�$EE��4���0LW�GHP�&ODLP�ÄFRQWULEXWLQJ�WR�UHVSRQVLEOH�VRXUFLQJ�
RI�ELR�EDVHG�PDWHULDOV³�N|QQHQ�+HUVWHOOHU�LKUH�3URGXNWH�SRVLWLY�YHUPDUNWHQ��RKQH�]X�YLHO�
]X� YHUVSUHFKHQ��'D�PLW� MHGHP�.XQGHQ�� GHQ� GDV�8QWHUQHKPHQ� KLQ]XJHZLQQW�� DXFK� GHU�
SK\VLVFKH�%LR�$QWHLO�LP�3URGXNW�VWHLJW��NDQQ�VSlWHU�GDQQ�DXFK�HLQ�EHVWLPPWHU�%LR�$QWHLO�
DXVJHZLHVHQ�ZHUGHQ�

'DU�EHU�KLQDXV�ELHWHW�,6&&�DXFK�/|VXQJHQ�I�U�LQQRYDWLYH�3UR]HVVH�DQ��EHL�GHQHQ�HU­
QHXHUEDUH�(QHUJLHQ�E]Z��$EIlOOH�XQG�5HVWVWRIIH�]XP�(LQVDW]�NRPPHQ�N|QQHQ��DXFK�ZHQQ�
GLHVH� QLFKW� ELR�EDVLHUW� VLQG��%HLVSLHOH� KLHU]X� VLQG� GLH�8PZDQGOXQJ� YRQ�.RKOHQGLR[LG�
XQG�:DVVHUVWRII�LQ�HUQHXHUEDUHV�0HWKDQRO��GLH�1XW]XQJ�YRQ�:LQGHQHUJLH�]XU�(U]HXJXQJ�
YRQ�HUQHXHUEDUHQ�:DVVHUVWRII��3RZHU�WR�*DV��RGHU�GLH�(U]HXJXQJ�YRQ�%UHQQVWRIIHQ�DXV�
3ODVWLNDEIlOOHQ��)�U�GLHVH�3UR]HVVH�ZHUGHQ�GXUFK�GLH�,6&&�3/86�=HUWLIL]LHUXQJ�QHXH�$E­
VDW]NDQlOH�HUVFKORVVHQ�XQG�UHVVRXUFHQVFKRQHQGH�$OWHUQDWLYHQ�]X�UHLQ�IRVVLOHQ�3URGXNWHQ�
JHVFKDIIHQ��(LQ�%HLVSLHO��ZHOFKHV�GDV�3RWHQ]LDO�VROFKHU�3UR]HVVH�VLFKWEDU�PDFKW��LVW�GLH�
FKHPLVFKH�'HSRO\PHULVDWLRQ13�YRQ�$OWUHLIHQ�XQG�3ODVWLNP�OO��$OWUHLIHQ��GLH�DQVRQVWHQ�LQ�
=HPHQWZHUNHQ�YHUEUDQQW�RGHU�DQGHUZHLWLJ�HQWVRUJW�ZHUGHQ�P�VVHQ��N|QQHQ�LQ�HLQHP�LQ­

13 +20$7(&+�:�3UR]HVV��27�,QGXVWULHV��%XGDSHVW��8QJDUQ

Abb. 4  ,6&&�3/86�/RJR�I�U�ELR�EDVLHUWH�3URGXNWH�PLW�IRVVLOHP�$QWHLO
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QRYDWLYHQ�3UR]HVV�]X�+HL]|O��FKHPLVFK�UHLQHP�.RKOHQVWRII��*DV�XQG�0HWDOO�]HUOHJW�ZHU­
GHQ��'HU�3UR]HVV�VHOEVW�LVW�DXWDUN��GD�HU�GDV�HU]HXJWH�*DV�DOV�(QHUJLHTXHOOH�QXW]W��(U�YHU­
PHLGHW�ZHLWHUKLQ�8PZHOWEHODVWXQJHQ��GLH�EHL�GHU�(QWVRUJXQJ�9HUEUHQQXQJ�YRQ�$OWUHLIHQ�
HQWVWHKHQ�Z�UGHQ��XQG�HU]HXJW�JOHLFK]HLWLJ�ZHUWYROOH�5RKVWRIIH��GLH�LP�)DOOH�GHV�+HL]|OV�
DXFK�]X�.UDIWVWRIIHQ�PLW�HLQHP�KRKHQ�7UHLEKDXVJDVPLQGHUXQJVSRWHQ]LDO�ZHLWHUYHUDUEHLWHW�
ZHUGHQ�N|QQHQ��'D�GHU�ELRJHQH�.RKOHQVWRII�DXV�GHQ�$OWUHLIHQ��.DXWVFKXNDQWHLO��VLFK�LP�
+HL]|O�NRQ]HQWULHUW��N|QQWHQ�GDUDXV�HU]HXJWH�.UDIWVWRIIH�DXFK�XQWHU�GHU�5('�HLQJHVHW]W�
ZHUGHQ��'DU�EHU�KLQDXV�ELHWHW�GHU�R��J��3UR]HVV�HLQH�KHUYRUUDJHQGH�0|JOLFKNHLW��3ODVWLN­
DEIlOOH�XQG�GLH�PLW�LKQHQ�YHUEXQGHQHQ�3UREOHPH�]XN�QIWLJ�]X�YHUPHLGHQ�XQG�JOHLFK]HLWLJ�
ZHUWYROOH�(QGSURGXNWH�]X�HU]HXJHQ�

3  Kontinuierliche Verbesserung

.RQWLQXLHUOLFKH�9HUEHVVHUXQJ�EHGHXWHW�I�U�GDV�,6&&�6\VWHP�HLQHUVHLWV�GLH�NRQWLQXLHUOLFKH�
9HUEHVVHUXQJ�GHV�6\VWHPV�VHOEVW��DQGHUHUVHLWV�GLH�NRQWLQXLHUOLFKH�9HUEHVVHUXQJ�GHU�1DFK­
KDOWLJNHLWVOHLVWXQJ�YRQ�6\VWHPQXW]HUQ��6FKZHUSXQNWH�GHU�NRQWLQXLHUOLFKHQ�9HUEHVVHUXQJ�
GHV� ,6&&�6\VWHPV�VLQG�5HGXNWLRQ�GHV�5LVLNRV��6WHLJHUXQJ�GHU�5HSURGX]LHUEDUNHLW�YRQ�
$XGLWHUJHEQLVVHQ�VRZLH�GLH�(UK|KXQJ�YRQ�6\VWHPTXDOLWlW��6LFKHUKHLW�XQG�7UDQVSDUHQ]�

$QUHJXQJHQ�]XU�9HUEHVVHUXQJ�GHV� ,6&&�6\VWHPV�HQWVWHKHQ�DXV�9HUJOHLFKHQ�PLW�DQ­
GHUHQ� =HUWLIL]LHUXQJVV\VWHPHQ� XQG� 'LVNXVVLRQHQ� PLW� 8QWHUQHKPHQ�� ,QVWLWXWLRQHQ� XQG�
1*2V��0DQFKPDO�N|QQHQ�DXFK�H[WHUQH�%HQFKPDUNLQJVWXGLHQ�HLQHQ�%HLWUDJ�OHLVWHQ��ZHQQ�
VLH� RIIHQ�� IDLU� XQG�PLW� 6DFKYHUVWDQG� GXUFKJHI�KUW�ZHUGHQ��(LQ� SRVLWLYHV�%HLVSLHO� VWHOOW�
GLH�::)�%HQFKPDUNLQJVWXGLH14�GDU��'DV�(UJHEQLV�GHU�::)�8QWHUVXFKXQJHQ�ZXUGH�EHL�
,6&&� ]XP�$QODVV� JHQRPPHQ�� GLH� ,6&&�1DFKKDOWLJNHLWVNULWHULHQ� QDFK]XVFKlUIHQ� E]Z��
JUXQGVlW]OLFK� ]X� YHUEHVVHUQ�� ,P� 1DFKJDQJ� ]X� GLHVHU� %HQFKPDUNLQJVWXGLH� NRQQWH� DXI�
GHU�%DVLV�JHPHLQVDPHU�'LVNXVVLRQHQ�PLW�GHP�::)�HLQH�VLJQLILNDQWH�9HUEHVVHUXQJ�GHU�
,6&&�3HUIRUPDQFH�HUUHLFKW�ZHUGHQ��VLHKH�$EE��5)

:HLWHUH�$QVlW]H�]XU�9HUEHVVHUXQJ�GHV�,6&&�6\VWHPV�EHWUHIIHQ�7RROV��YRQ�GHQHQ�VLFK�
HLQLJH�QRFK�LQ�GHU�(QWZLFNOXQJ�EHILQGHQ��6WHOOYHUWUHWHQG�I�U�GLHVH�7RROV�ZHUGHQ�LP�)RO­
JHQGHQ�GUHL�7RROV�PLW�GHQ�1DPHQ�*5$6��7<&�XQG�$36�NXU]�YRUJHVWHOOW�

*5$615�NDQQ�YRQ�$XGLWRUHQ�XQG�8QWHUQHKPHQ�]XU�,GHQWLILNDWLRQ�YRQ�/DQGQXW]XQJV­
lQGHUXQJHQ�XQG�$QDO\VH�VR]LDOHU�XQG�|NRORJLVFKHU�5LVLNHQ��GLH�PLW�ODQGZLUWVFKDIWOLFKHQ�
)OlFKHQ�YHUEXQGHQ�VLQG��HLQJHVHW]W�ZHUGHQ��,6&&�VFKUHLEW�YRU��GDVV�YRU�MHGHP�$XGLW�HLQH�

14 ::)�%HQFKPDUNLQJVWXGLH�Ä'HU�1DFKKDOWLJNHLW�DXI�GHU�6SXU�±�9HUJOHLFKHQGH�$QDO\VH�YRQ�=HUWL­
IL]LHUXQJVV\VWHPHQ�I�U�%LRPDVVH�]XU�+HUVWHOOXQJ�YRQ�%LRNUDIWVWRIIHQ³��YJO��DXFK�KWWS���ZZZ�LVFF�
V\VWHP�RUJ�LVFF�V\VWHP�EHQFKPDUNLQJV�ZZI��
15 *5$6��*OREDO�5LVN�$VVHVVPHQW�6HUYLFHV��ZLUG�YRQ�0HR�&DUERQ�6ROXWLRQV�LP�$XIWUDJ�GHU�)DFK­
DJHQWXU� I�U� 1DFKZDFKVHQGH� 5RKVWRIIH� �)15�� XQG� GHV� %XQGHVPLQLVWHULXPV� I�U� (UQlKUXQJ� XQG�
/DQGZLUWVFKDIW� �%0(/�� ]XU� ,GHQWLILNDWLRQ�|NRORJLVFKHU� XQG� VR]LDOHU�5LVLNHQ�EHL� GHU�ZHOWZHLWHQ�
5RKVWRIIDNTXLVLWLRQ�HQWZLFNHOW��YJO��DXFK�ZZZ�JUDV�V\VWHP�RUJ�
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5LVLNRDQDO\VH�DOOHU�UHOHYDQWHQ�)OlFKHQ��GLH�YRP�6\VWHPQXW]HU�JHPDQDJW�ZHUGHQ��GXUFK­
JHI�KUW�ZHUGHQ�PXVV��%HL�GHU�5LVLNRDQDO\VH�ZHUGHQ�GDEHL�,QGLNDWRUHQ�ZLH�GLH�1lKH�]X�
5LVLNRJHELHWHQ� �]�� %�� EHZDOGHWH�*HELHWH��7RUIPRRUH�� )HXFKWJHELHWH��*U�QODQG�PLW� KR­
KHU�ELRORJLVFKHU�9LHOIDOW���/DQGQXW]XQJVlQGHUXQJHQ�QDFK�������.RUUXSWLRQVULVLNHQ�HWF��
�EHUSU�IW��.RPPHQ�$XGLWRUHQ�]X�GHP�6FKOXVV��GDVV�HLQ�KRKHV�5LVLNR�YRUOLHJW��PXVV�GHU�
$XGLWXPIDQJ�VLJQLILNDQW�HUK|KW�ZHUGHQ��%HL�ODQGZLUWVFKDIWOLFKHQ�%HWULHEHQ�EHGHXWHW�GLHV�
]XP�%HLVSLHO��GDVV�LP�9HUJOHLFK�]X�HLQHP�UHJXOlUHQ�5LVLNR�GRSSHOW�VR�YLHOH�%HWULHEH�YRU�
2UW�XQWHUVXFKW�ZHUGHQ�P�VVHQ��'LH�5LVLNRHLQVWXIXQJ��LQVEHVRQGHUH�HLQHV�ODQGZLUWVFKDIW­
OLFKHQ�%HWULHEHV��LVW�HLQH�7lWLJNHLW��GLH�YLHO�(UIDKUXQJ�XQG�UHJLRQDOHV�:LVVHQ�YRUDXVVHW]W��
(V�YHUZXQGHUW�GDKHU�QLFKW��GDVV�XQWHUVFKLHGOLFKH�$XGLWRUHQ�XQG�=HUWLIL]LHUXQJVVWHOOHQ�]X�
XQWHUVFKLHGOLFKHQ�(UJHEQLVVHQ�NRPPHQ�N|QQHQ��'LHV�LVW�QDW�UOLFK�QLFKW� LP�6LQQH�HLQHV�
=HUWLIL]LHUXQJVV\VWHPV�� ZHOFKHV�:HUW� DXI� UHSURGX]LHUEDUH� (UJHEQLVVH� OHJW��0LW� *5$6�
ZLUG�MHW]W�HLQ�7RRO�]XU�9HUI�JXQJ�JHVWHOOW��ZHOFKHV�I�U�ODQGZLUWVFKDIWOLFKH�%HWULHEH�HLQH�
VWDQGDUGLVLHUWH�XQG�LQGL]LHUWH�5LVLNRDQDO\VH�HUP|JOLFKW�

7<&16� LVW� HLQH� 'DWHQEDQN�� PLW� GHU� 7UDQVDNWLRQHQ� YRQ� QDFKKDOWLJHQ� 3URGXNWHQ� YRQ�
HLQHP�6\VWHPQXW]HU�]XP�QlFKVWHQ�±�YHUJOHLFKEDU�PLW�HLQHP�*LURNRQWR�±�GXUFKJHI�KUW�
ZHUGHQ�N|QQHQ��9RUWHLOH�JHJHQ�EHU�ELVKHU�ÄPDQXHOO³�GXUFKJHI�KUWHQ�7UDQVDNWLRQHQ�VLQG�
YHUEHVVHUWH�6LFKHUKHLW��5�FNYHUIROJEDUNHLW�XQG�YRU�DOOHP�HLQH�GUDVWLVFKH�5HGXNWLRQ�GHU�
)HKOHUTXRWH�EHL�GHU�$XVVWHOOXQJ�YRQ�1DFKKDOWLJNHLWVQDFKZHLVHQ��0LW�7<&�JHK|UHQ�IHK­
OHQGH� RGHU� IDOVFKH�'DWHQ� VRZLH� QLFKW� NRUUHNWH�0HQJHQ�� XQG� 3URGXNWDQJDEHQ� GHU�9HU­
JDQJHQKHLW�DQ��$OOH�5RKPDWHULDOLHQ�ZHUGHQ�DP�2UW�GHU�(UVWHUIDVVXQJ�LQ�GDV�6\VWHP�HLQ­
JHJHEHQ��ZREHL�GDV�6\VWHP�IHKOHQGH�RGHU�IDOVFKH�$QJDEHQ�HUNHQQW��,Q�GHU�QDFKIROJHQGHQ�
/LHIHUNHWWH�HUIROJHQ�8PUHFKQXQJHQ��]��%��0HQJHQ�XQG�7+*�(PLVVLRQHQ�EHL�GHU�.RQ­
YHUVLRQ�YRQ�*HWUHLGH�LQ�$ONRKRO��DXWRPDWLVFK�GXUFK�GDV�6\VWHP��'DPLW�HUI�OOW�GLH�'DWHQ­
EDQN�$QIRUGHUXQJHQ�YRQ�1*2V��8QWHUQHKPHQ�XQG�%HK|UGHQ�QDFK�PHKU�6LFKHUKHLW�XQG�

16 'LH�7<&� �7UDFH�<RXU� &ODLP�� 'DWHQEDQN�ZXUGH� XUVSU�QJOLFK� ]XU� (UK|KXQJ� GHU� 'DWHQVLFKHU­
KHLW�XQG�9HUPHLGXQJ�GHV�PHKUIDFKHQ�9HUNDXIV�HLQ�XQG�GHUVHOEHQ�0HQJH�%LRNUDIWVWRIIV�HQWZLFNHOW��
'LH�'DWHQEDQN�LVW�I�U�6\VWHPQXW]HU�DOOHU�=HUWLIL]LHUXQJVV\VWHPH��ZHOFKH�YRQ�(8�.RPPLVVLRQ�DQ­
HUNDQQW�VLQG��QXW]EDU��9JO��DXFK�ZZZ�WUDFH�\RXU�FODLP�FRP�

Abb. 5  .RQWLQXLHUOLFKH�9HUEHVVHUXQJ�GHV�,6&&�6\VWHPV�DXI�GHU�%DVLV�GHV�::)�%HQFKPDUNLQJV
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7UDQVSDUHQ]��'HU�=XJULII�DXI�GLH�LQGLYLGXHOOHQ�'DWHQ�LVW�DXI�6\VWHPQXW]HU�EHVFKUlQNW��'DV�
6\VWHP�ELHWHW�DEHU�DXFK�HUVWPDOV�GLH�0|JOLFKNHLW��RQOLQH�$XGLWV�GXUFK]XI�KUHQ��0LW�7<&�
N|QQHQ�DXFK�)RUGHUXQJHQ�QDFK�GHWDLOOLHUWHQ�,QIRUPDWLRQHQ��EHU�GHQ�8UVSUXQJ�GHU�%LR­
PDVVH��]��%��0HQJHQ�QDFK�+HUNXQIWVODQG��=HUWLIL]LHUXQJVV\VWHP��HUI�OOW�ZHUGHQ��6ROFKH�
,QIRUPDWLRQHQ�LQQHUKDOE�HLQHU�JOREDOHQ�/LHIHUNHWWH�PLWWHOV�/LHIHUVFKHLQHQ�ZHLWHU]XJHEHQ��
Z�UGH�ÄPDQXHOO³�]X�HLQHP�XQHUWUlJOLFK�KRKHQ�'RNXPHQWDWLRQVDXIZDQG�I�KUHQ�

(LQ�ZHLWHUHU�9RUWHLO�YRQ�7<&�LVW�GLH�DXWRPDWLVFKH�.RQILJXUDWLRQ�YRQ�'DWHQVlW]HQ�]XU�
VLFKHUHQ�(LQJDEH�LQ�XQWHUVFKLHGOLFKH�%LRNUDIWVWRII�'DWHQEDQNHQ�GHU�(8�0LWJOLHGVOlQGHU��
'LHVH�DXWRPDWLVFKH�.RQILJXUDWLRQ�XQG�(U]HXJXQJ�YRQ�'DWHQVlW]HQ�WUlJW�HUKHEOLFK�]XU�(U­
K|KXQJ�GHU�6LFKHUKHLW�XQG�5HGXNWLRQ�GHV�$XIZDQGHV�EHL��]XPDO�GLH�'DWHQDQIRUGHUXQJHQ�
GHU�/lQGHU�QLFKW�HLQKHLWOLFK�VLQG�

0LW�GHP�$3617�7RRO�KDW�VLFK�,6&&�]XP�=LHO�JHVHW]W��GLH�)HKOHUTXHOOHQ�LP�JHVDPWHQ�
$XGLWSUR]HVV�YRQ�GHU�5HJLVWULHUXQJ�ELV�]XU�5H]HUWLIL]LHUXQJ�]X�UHGX]LHUHQ�XQG�GHQ�DGPL­
QLVWUDWLYHQ�$XIZDQG�I�U�GHQ�$XGLWRU�]X�PLQLPLHUHQ��0LW�$36�N|QQHQ�DXI�MHGHQ�6\VWHP­
QXW]HU� LQGLYLGXHOO� DEJHVWLPPWH� &KHFNOLVWHQ� HUVWHOOW� XQG�$XGLWDXVZHUWXQJHQ� XQWHUVW�W]W�
ZHUGHQ��$36�ELHWHW�GDU�EHU�KLQDXV�GLH�0|JOLFKNHLW��/HLVWXQJVSDUDPHWHU�YRQ�6\VWHPQXW­
]HUQ�]X�HUIDVVHQ�XQG�GDPLW�GLH�:LUNVDPNHLW�GHU�1DFKKDOWLJNHLWV]HUWLIL]LHUXQJ�QDFK]XZHL­
VHQ�VRZLH�6\VWHPQXW]HU�]X�ZHLWHUJHKHQGHQ�(QJDJHPHQW�]X�PRWLYLHUHQ��:HLWHUKLQ�JHKHQ�
EHL� HLQHP�:HFKVHO� GHU�=HUWLIL]LHUXQJVVWHOOH�'DWHQ� QLFKW� YHUORUHQ�� VRQGHUQ� N|QQHQ�YRQ�
,6&&�DXI�GLH�1DFKIROJHRUJDQLVDWLRQ��EHUWUDJHQ�ZHUGHQ��0LWKLOIH�YRQ�$36�N|QQHQ�LGHQ­
WLVFKH�$QIRUGHUXQJHQ�YRQ�,6&&�PLW�DQGHUHQ�=HUWLIL]LHUXQJVV\VWHPHQ�KLQWHUOHJW�ZHUGHQ��
'DPLW�ZLUG�GLH�0|JOLFKNHLW�JHVFKDIIHQ��$XGLWV�I�U�PHKUHUH�6\VWHPH�VLPXOWDQ�GXUFK]X­
I�KUHQ��VR�JHQDQQWH�.RPELDXGLWV���ZDV�$XIZDQG��.RVWHQ�XQG�GLH�]HLWOLFKH�%HODVWXQJ�GHU�
6\VWHPQXW]HU�VLJQLILNDQW�UHGX]LHUHQ�NDQQ�

1HEHQ�GHU�NRQWLQXLHUOLFKHQ�9HUEHVVHUXQJ�GHV�,6&&�6\VWHPV�OLHJW�HLQ�]HQWUDOHV�$XJHQ­
PHUN�YRQ�,6&&�DXI�GHU�(UUHLFKXQJ�NRQWLQXLHUOLFKHU�9HUEHVVHUXQJHQ�EHL�GHQ�6\VWHPQXW­
]HUQ��'LH� LQKDOWOLFKHQ�9HUEHVVHUXQJVDQVlW]H�N|QQHQ�GDEHL�UHFKW�XQWHUVFKLHGOLFK�VHLQ�� MH�
QDFK�5ROOH�GHV�6\VWHPQXW]HUV�LQ�GHU�/LHIHUNHWWH�

(LQH�UHODWLY�HLQIDFKH�0HWKRGH�]XP�$XI]HLJHQ�YRQ�9HUEHVVHUXQJHQ�LVW�GLH�$XVZHUWXQJ�
GHU�/LVWH�GHU�QLFKW�HUI�OOWHQ�,6&&�$QIRUGHUXQJHQ��1RQ�&RQIRUPLWLHV���ZHOFKH�EHLP�$XGLW�
YRU�2UW�HUVWHOOW�ZLUG��)�U�DOOH�$EZHLFKXQJHQ�GLHVHU�$UW�P�VVHQ�6\VWHPQXW]HU�XQG�$XGLWRU�
JHPHLQVDP�$EKLOIHPD�QDKPHQ�IHVWOHJHQ��'LHVH�0D�QDKPHQ�ZHUGHQ�WUDQVSDUHQW�LQ�GHP�
$XGLWEHULFKW�IHVWJHKDOWHQ�XQG�YRP�$XGLWRU��EHUSU�IW��'HU�6\VWHPQXW]HU�KDW�GDQQ����7DJH�
=HLW��GLH�0D�QDKPHQ�XP]XVHW]HQ��$OOHUGLQJV�XQWHUVFKHLGHW�VLFK�,6&&�YRQ�HLQLJHQ�DQGH­
UHQ�6\VWHPHQ�GDULQ��GDVV�QLFKW�DOOH�$EZHLFKXQJHQ�NRUULJLHUEDU�VLQG��%HLVSLHO�KLHUI�U�VLQG�
/DQGQXW]XQJVlQGHUXQJHQ��EHL�GHQHQ�1R�*R�$UHDV��]��%��|NRORJLVFK�VHQVLEOH�)OlFKHQ�ZLH�
5HJHQZDOG�RGHU�KRFKELRGLYHUVHV�*UDVODQG��LQ�$JUDUODQG�XPJHEURFKHQ�ZXUGHQ��'D�VROFKH�
9RUJlQJH� DXFK�PLWWHOIULVWLJ�QLFKW� UHYHUVLEHO� VLQG�� NDQQ� HLQ� ODQGZLUWVFKDIWOLFKHU�%HWULHE�

17 $36��$XWRPDWHG�3URFHVVLQJ�6\VWHP��LVW�HLQH�EHL�,6&&�LQ�GHU�(QWZLFNOXQJ�EHILQGOLFKH�'DWHQEDQN�
]XU�8QWHUVW�W]XQJ�GHV�$XGLWSUR]HVVHV�
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ZHGHU�$EKLOIHPD�QDKPHQ�GHILQLHUHQ��QRFK�.RPSHQVDWLRQ�RGHU�2IIVHWWLQJ�EHWUHLEHQ��HLQH�
,6&&�=HUWLIL]LHUXQJ�LVW�GDQQ�QLFKW�P|JOLFK�

(LQHQ�ZHLWHUHQ�$QVDW]� ]X�NRQWLQXLHUOLFKHQ�9HUEHVVHUXQJHQ�HU|IIQHW� ,6&&�GXUFK�GLH�
'LIIHUHQ]LHUXQJ�YRQ�1DFKKDOWLJNHLWVNULWHULHQ�LQ�0DMRU�0XVWV�XQG�0LQRU�0XVWV��:lKUHQG�
EHL�GHQ�0DMRU�0XVWV�DOOH�,6&&�$QIRUGHUXQJHQ�HUI�OOW�VHLQ�P�VVHQ��VLQG�EHL�GHQ�0LQRU�
0XVWV�QXU�(UI�OOXQJVJUDGH�YRQ������JHIRUGHUW��'HU�6\VWHPQXW]HU�KDW�GDPLW�GLH�0|JOLFK­
NHLW��GLHVHQ�$QWHLO�VFKULWWZHLVH�ELV�DXI�������]X�HUK|KHQ�

'LH�REHQ�JHQDQQWHQ�9HUEHVVHUXQJVDQVlW]H�EHWUHIIHQ�KDXSWVlFKOLFK�%DVLVDQIRUGHUXQJHQ�
XQG�KDEHQ�NHLQH�%HGHXWXQJ�I�U�GLH�'HNODUDWLRQ�QDFKKDOWLJHU�3URGXNWH��'LHVH�0|JOLFKNHLW�
ELHWHQ�GLH�,6&&�$GG�RQV��ZHOFKH�]XVlW]OLFK�]X�GHQ�%DVLVDQIRUGHUXQJHQ�JHZlKOW�ZHUGHQ�
N|QQHQ�XQG�GHUHQ�(UI�OOXQJ�DXI�GHP�=HUWLILNDW�XQG�GHQ�/LHIHUGRNXPHQWHQ�]XVlW]OLFK�DXV­
JHZLHVHQ�ZLUG�

'HXWOLFKH� 9HUEHVVHUXQJHQ� GHU� 1DFKKDOWLJNHLWVOHLVWXQJ� N|QQHQ� ,6&&�6\VWHPQXW]HU�
]�� %��PLW� GHQ�$GG�RQV� ]X�8PZHOWPDQDJHPHQW� XQG�%LRGLYHUVLWlW��7UHLEKDXVJDVHLQVSD­
UXQJHQ�VRZLH�NODVVLIL]LHUWHQ�&KHPLNDOLHQ�HU]LHOHQ��%HL�GHP�$GG�RQ�8PZHOWPDQDJHPHQW�
XQG�%LRGLYHUVLWlW�HUIROJW�]X�%HJLQQ� LPPHU�HLQH�6WDWXVEHVWLPPXQJ�GHV�/HLVWXQJVVWDQGV�
HLQHV�ODQGZLUWVFKDIWOLFKHQ�%HWULHEHV��(EHQVR�PXVV�GHU�6\VWHPQXW]HU�HLQH�5LVLNREHZHU­
WXQJ�GXUFKI�KUHQ�XQG�HLQHQ�0D�QDKPHQSODQ�IHVWOHJHQ��'LHVHU�0D�QDKPHQSODQ�PXVV�LQ�
GHQ�)ROJHMDKUHQ�VFKULWWZHLVH�XPJHVHW]W�XQG�GLH�(UJHEQLVVH�GRNXPHQWLHUW�ZHUGHQ��$XFK�
KLHU�HUIROJW�GLH�hEHUSU�IXQJ�GHU�ODQGZLUWVFKDIWOLFKHQ�%HWULHEH�GXUFK�HLQHQ�XQDEKlQJLJHQ�
$XGLWRU�LP�5DKPHQ�HLQHU�6WLFKSUREH�

)�U�,6&&�LVW�HV�HLQ�EHVRQGHUHV�$QOLHJHQ��QLFKW�QXU�9HUEHVVHUXQJHQ�XP]XVHW]HQ�E]Z��
$GG�RQV�]X�HQWZLFNHOQ��GLH�9RUWHLOH�I�U�0HQVFK��1DWXU�XQG�8PZHOW�ELHWHQ��VRQGHUQ�DXFK�
VLFKHU]XVWHOOHQ��GDVV�GLHVH�YRQ�6\VWHPQXW]HUQ�DN]HSWLHUW�ZHUGHQ�XQG�ZLUWVFKDIWOLFK�YHU­
WUHWEDU�VLQG��,6&&�DUEHLWHW�KLHU]X�LQ�GHU�5HJHO�PLW�1*2V��([SHUWHQ�XQG�ÄEHWURIIHQHQ³�6WD­
NHKROGHUQ�]XVDPPHQ��6R�KDW�,6&&�EHL�GHU�:HLWHUHQWZLFNOXQJ�GHV�$GG�RQV�8PZHOWPD­
QDJHPHQW�XQG�%LRGLYHUVLWlW�PLW�GHU�1*2�%LUGOLIH18�]XVDPPHQJHDUEHLWHW��EHL�GHP�$GG�RQ�
NODVVLIL]LHUWH�&KHPLNDOLHQ�GHQ�,QSXW�YRQ�3$119�JHVXFKW�XQG�EHL�:HLWHUHQWZLFNOXQJHQ�YRQ�
VR]LDOHQ�1DFKKDOWLJNHLWVDQIRUGHUXQJHQ��LQVEHVRQGHUH�]XU�(UQlKUXQJVVLFKHUKHLW��JHHLJQHWH�
.ULWHULHQ�JHPHLQVDP�PLW�GHU�:HOWKXQJHUKLOIH���DQDO\VLHUW�

,6&&�OHJW�:HUW�GDUDXI��GDVV�.RQ]HSWH�QLFKW�DP�JU�QHQ�7LVFK�HQWVWHKHQ��VRQGHUQ�ZHLW­
JHKHQG�JHPHLQVDP�PLW�([SHUWHQ��6WDNHKROGHUQ�XQG�%HWURIIHQHQ�HQWZLFNHOW�ZHUGHQ��'LHV�
OlVVW�VLFK�JXW�DP�%HLVSLHO�GHU�3URMHNW]XVDPPHQDUEHLW�PLW�%LUGOLIH�HUNOlUHQ��*HJHQVWDQG�

18 %LUGOLIH�,QWHUQDWLRQDO�LVW�GLH�ZHOWZHLW�JU|�WH�1DWXUVFKXW]RUJDQLVDWLRQ��ZHOFKH��EHU�����QDWLRQDOH�
3DUWQHU�YHUI�JW��YJO��DXFK�KWWS���ZZZ�ELUGOLIH�RUJ�ZRUOGZLGH�SDUWQHUVKLS�DERXW�ELUGOLIH�
19 3$1��3HVWLFLGH�$FWLRQ�1HWZRUN��LVW�HLQH�1*2��GLH��EHU�GLH�QHJDWLYHQ�)ROJHQ�GHV�(LQVDW]HV�YRQ�
3HVWL]LGHQ�LQIRUPLHUW�XQG�VLFK�I�U�XPZHOWVFKRQHQGH��VR]LDO�JHUHFKWH�$OWHUQDWLYHQ�HLQVHW]W��YJO��DXFK�
KWWS���ZZZ�SDQ�JHUPDQ\�RUJ�GHX�ZLUBXHEHUBXQV�KWPO�
��� 'LH�:HOWKXQJHUKLOIH� NlPSIW� JHJHQ� GHQ�ZHOWZHLWHQ�+XQJHU� XQG� I�U� QDFKKDOWLJH�(UQlKUXQJVVL­
FKHUKHLW��'LHV�XPIDVVW�GLH�)|UGHUXQJ�VWDQGRUWJHUHFKWHU�/DQGZLUWVFKDIW��GHQ�=XJDQJ�]X�VDXEHUHP�
:DVVHU��XPZHOWIUHXQGOLFKHU�(QHUJLHYHUVRUJXQJ�XQG�GLH�9HUEHVVHUXQJ�YRQ�*HVXQGKHLW�XQG�%LOGXQJ��
YJO��DXFK�KWWS���ZZZ�ZHOWKXQJHUKLOIH�GH�ZHOWKXQJHUKLOIH�SURILO�KWPO�
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GHV�3URMHNWHV�ZDU�GLH�$XIJDEH��0D�QDKPHQ�]X�LGHQWLIL]LHUHQ��PLW�GHQHQ�VLFK�GLH�%LRGL­
YHUVLWlW�YRQ�EHZLUWVFKDIWHWHQ�)OlFKHQ�HUK|KHQ�OlVVW��GLH�DEHU�DXFK�|NRQRPLVFK�YHUWUHWEDU�
VLQG�� GLH�$N]HSWDQ]� EHL� /DQGZLUWHQ� ILQGHQ� XQG� VLFK� LQ� HLQ�=HUWLIL]LHUXQJVV\VWHP� LQWH­
JULHUHQ� ODVVHQ�� ,P�5DKPHQ�GHV�3URMHNWHV�KDW�%LUGOLIH�X��D��HLQ�JDQ]HV�%�QGHO�YRQ�ELR­
GLYHUVLWlWVI|UGHUQGHQ�0D�QDKPHQ�]XVDPPHQJHVWHOOW�XQG�ODQGZLUWVFKDIWOLFKH�%HWULHEH�LQ�
GHU�7VFKHFKLVFKHQ�5HSXEOLN�EHIUDJW��RE�XQG�ZLH�VLH�GLHVH�0D�QDKPHQ�XPVHW]HQ�Z�UGHQ��
=XVDPPHQ�PLW�GHQ�(UIDKUXQJHQ�DXV�DQGHUHQ�/lQGHUQ�ZLUG�VR�]XN�QIWLJ�I�U�GLH�$GG�RQV�
8PZHOWPDQDJHPHQW�XQG�%LRGLYHUVLWlW�HLQ�SUDJPDWLVFKHV�$QJHERW�JHVFKDIIHQ��DXV�GHP�
/DQGZLUWH�GLH�I�U�VLH�JHHLJQHWHQ�0D�QDKPHQ�DXVZlKOHQ�N|QQHQ�

(LQH�ZHLWHUH�+HUDXVIRUGHUXQJ��GHU� VLFK� ,6&&�JHUDGH�VWHOOW�� LVW�GLH�(QWZLFNOXQJ�YRQ�
HQWVSUHFKHQGHQ�$QVlW]HQ� I�U�XQDEKlQJLJH�.OHLQEDXHUQ�� ,P�*HJHQVDW]� ]X�RUJDQLVLHUWHQ�
.OHLQEDXHUQ��I�U�GLH�EHUHLWV�/|VXQJHQ�JHVFKDIIHQ�ZXUGHQ��VWHOOHQ�VLFK�EHL�XQDEKlQJLJHQ�
.OHLQEDXHUQ�QLFKW�QXU�)UDJHQ�QDFK�GHU�RUJDQLVDWRULVFKHQ�(LQELQGXQJ�XQG�NOHLQEDXHUQ­
JHUHFKWHQ�*HVWDOWXQJ�GHU�$XGLWV�� VRQGHUQ� DXFK�QDFK�GHUHQ�)LQDQ]LHUXQJ��(LQ� ]HQWUDOHU�
$QVDW]�]XU�)LQDQ]LHUXQJ�OLHJW�GDEHL�LQ�GHU�NRQWLQXLHUOLFKHQ�(UK|KXQJ�GHU�(UWUDJVVLWXDWLRQ�
GHU�.OHLQEDXHUQ�� VRGDVV�PLWWHOIULVWLJ� HLQ�7HLO� GHU� (UWUDJVVWHLJHUXQJHQ� ]XU�%HJOHLFKXQJ�
YRQ�$XGLWNRVWHQ�JHQXW]W�ZHUGHQ�NDQQ��8P�GLHVH�(UWUDJVVWHLJHUXQJHQ�]X�UHDOLVLHUHQ��VLQG�
LQ� HLQHP� HUVWHQ� 6FKULWW� X�� D�� LQWHQVLYH� 6FKXOXQJHQ� GHU�.OHLQEDXHUQ� ]X� JXWHU� ODQGZLUW­
VFKDIWOLFKHU�3UD[LV�LQ�/DQGHVVSUDFKH�QRWZHQGLJ��)�U�,6&&�LVW�GLHV�HLQ�ZHLWHUHU�6FKULWW�LQ�
5LFKWXQJ�(UZHLWHUXQJ�XQG�9HUWLHIXQJ�GHV�6FKXOXQJVDQJHERWV�XQG�$QSDVVXQJ�GHU�6\VWHP­
DQIRUGHUXQJHQ�DQ�UHJLRQDOH�%HVRQGHUKHLWHQ�

4  Ausblick

'LH�)UDJH��RE�=HUWLIL]LHUXQJ�HLQHQ�%HLWUDJ�]XU�9HUEHVVHUXQJ�GHU�|NRORJLVFKHQ��VR]LDOHQ�
XQG�|NRQRPLVFKHQ�8PIHOGEHGLQJXQJHQ� OHLVWHQ�NDQQ�� OlVVW�VLFK� LQ�GLHVHU�$OOJHPHLQKHLW�
VRZRKO�PLW�-D�XQG�1HLQ�EHDQWZRUWHQ��-D��ZHQQ�HV�HLQ�JXWHV�XQG�ZLUNXQJVYROOHV�=HUWLIL]LH­
UXQJVV\VWHP�LVW��1HLQ��ZHQQ�HV�GDV�QLFKW�LVW��(V�VWHOOW�VLFK�DOVR�GLH�)UDJH��ZRUDQ�PDQ�JHHLJ­
QHWH�E]Z��XQJHHLJQHWH�=HUWLIL]LHUXQJVV\VWHPH�HUNHQQHQ�NDQQ��:HVHQWOLFKH�3DUDPHWHU�EHL�
HLQHU�%HXUWHLOXQJ�VLQG�GDV�1LYHDX�GHU�$QIRUGHUXQJHQ�XQG�GLH�JUXQGVlW]OLFKH�4XDOLWlW�GHV�
6\VWHPV��'DU�EHU��ZDV�HLQ�DQJHPHVVHQHV�1LYHDX�GHU�$QIRUGHUXQJHQ�LVW��OlVVW�VLFK�QDW�U­
OLFK�WUHIIOLFK�VWUHLWHQ��(V�LVW�DEHU�DXFK�QDFKYROO]LHKEDU��GDVV�JHULQJH�1DFKKDOWLJNHLWVDQIRU­
GHUXQJHQ��GLH�]��%��QXU�GHQ�6WDWXV�TXR�DEELOGHQ��]X�NHLQHQ�9HUEHVVHUXQJHQ�I�KUHQ�N|QQHQ��
'DVVHOEH�WULIIW�DOOHUGLQJV�DXFK�DXI�=HUWLIL]LHUXQJVV\VWHPH�]X��GLH�DXI�GHP�3DSLHU�K|FKVWH�
$QIRUGHUXQJHQ�KDEHQ��EHL�GHQHQ�GLH�hEHUSU�IXQJ�GHU�$QIRUGHUXQJHQ�XQ]XUHLFKHQG�RGHU�
JDU�QLFKW�JHUHJHOW� LVW��4XDOLWDWLYH�KRFKZHUWLJH�=HUWLIL]LHUXQJVV\VWHPH�]HLFKQHQ�VLFK�GD­
KHU�LPPHU�GXUFK�HLQ�DXVJHZRJHQHV�9HUKlOWQLV�YRQ�1DFKKDOWLJNHLWVDQIRUGHUXQJHQ�XQG�GHU�
4XDOLWlW�LKUHU�9HULIL]LHUXQJ�DXV��VLHKH�$EE��6���,6&&�KDW�VHLW�$QEHJLQQ�VRZRKO�GDUDXI�JH­
DFKWHW��GDVV�GLHVHV�DXVJHZRJHQH�9HUKlOWQLV�HLQJHKDOWHQ�ZLUG��DOV�DXFK�:HUW�GDUDXI�JHOHJW��
GDVV�GLH�1DFKKDOWLJNHLWVDQIRUGHUXQJHQ�PLW�DQJHPHVVHQHP�ILQDQ]LHOOHQ�$XIZDQG�HUI�OOW�
ZHUGHQ�N|QQHQ��|NRQRPLVFKH�1DFKKDOWLJNHLW��
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Abb. 6  $XVJHZRJHQHV�9HUKlOWQLV�YRQ�1XW]HUDQIRUGHUXQJHQ�XQG�4XDOLWlW�GHU�9HULIL]LHUXQJ

 

(LQ�TXDOLWDWLY�KRFKZHUWLJHV�=HUWLIL]LHUXQJVV\VWHP�VROOWH�DEHU�QLFKW�QXU�R��J��0HUNPDOH�
HUI�OOHQ��VRQGHUQ�DXFK�LQ�GHU�/DJH�VHLQ��GLH�HU]LHOWHQ�9HUEHVVHUXQJHQ�WUDQVSDUHQW�]X�PD­
FKHQ��+LHU]X�KDW�,6&&�HLQ�Ä,PSDFW�$VVHVVPHQW�3URJUDPP³�HLQJHI�KUW��,P�5DKPHQ�GLHVHV�
3URJUDPPV�ZHUGHQ�VRZRKO�9HUEHVVHUXQJHQ�TXDOLWDWLYHU�XQG�TXDQWLWDWLYHU�1DWXU�HUIDVVW�DOV�
DXFK�'HIL]LWH�XQG�/�FNHQ�EHL�GHU�(UIDVVXQJ�YRQ�9HUEHVVHUXQJHQ�LGHQWLIL]LHUW�

%HLVSLHOH�I�U�TXDOLWDWLYH�9HUEHVVHUXQJHQ�HUJHEHQ�VLFK�DXV�GHU�EHUHLWV�YRUVWHKHQG�DQ­
JHVSURFKHQHQ�/LVWH�GHU�$EZHLFKXQJHQ��ZHOFKH�LP�$XGLW�IHVWJHOHJWH�XQG�]XU�(UODQJXQJ�
GHV�=HUWLILNDWV�QRWZHQGLJH�9HUEHVVHUXQJVPD�QDKPHQ�HQWKlOW��,P�-DKU�����������NRQQ­
WHQ�PHKUHUH�7DXVHQG�VROFKHU�9HUEHVVHUXQJVPD�QDKPHQ�DOOHLQH�DXI� ODQGZLUWVFKDIWOLFKHU�
(EHQH� LGHQWLIL]LHUW�ZHUGHQ��9LHOH�GHU�0D�QDKPHQ�KDEHQ�]X�HLQHU�QDFKKDOWLJHQ�9HUEHV­
VHUXQJ�GHU�VR]LDOHQ�XQG�|NRORJLVFKHQ�6LWXDWLRQ�LQ�GHQ�MHZHLOLJHQ�%HWULHEHQ�EHLJHWUDJHQ��
6R�NRQQWHQ�]��%��LP�ODQGZLUWVFKDIWOLFKHQ�%HUHLFK�0D�QDKPHQ�YRQ�GHU�9HUEHVVHUXQJ�GHV�
8PJDQJV�PLW�:DVVHU�XQG�$EIlOOHQ��9HUEHVVHUXQJ�GHU�+XPXVELODQ]��EHU�5HGXNWLRQ�GHU�
3HVWL]LGDXVEULQJXQJ�XQG�9HUEHVVHUXQJ�GHU�6FKXW]DXVU�VWXQJ�ELV�KLQ�]XU�8PVHW]XQJ�YRQ�
EDXOLFKHQ� 0D�QDKPHQ� EHL� &KHPLNDOLHQODJHUQ�� 8QWHUN�QIWHQ� XQG� 6R]LDOHLQULFKWXQJHQ�
UHDOLVLHUW�ZHUGHQ��:HLWHUKLQ�NRQQWHQ�9HUEHVVHUXQJHQ�EHL�GHQ�5HFKWHQ�GHU�$UEHLWHU�ZLH�
]��%��:DKOHQ�YRQ�$UEHLWQHKPHUYHUWUHWXQJHQ��%H]DKOXQJ�YRQ�8UODXE�XQG�hEHUVWXQGHQ�XQG�
(LQKDOWXQJ�GHV�0LQGHVWORKQV�UHDOLVLHUW�ZHUGHQ��,QVJHVDPW�ZXUGHQ�DXV�GHQ�$EZHLFKXQJV­
OLVWHQ�0D�QDKPHQ�DEJHOHLWHW��GLH�]X������GLH�8PZHOW��]X������*HVXQGKHLW�XQG�$UEHLWV­
VLFKHUKHLW�XQG�]X������6R]LDOHV�EHWUDIHQ��'LH�UHVWOLFKHQ�0D�QDKPHQ�YHUWHLOWHQ�VLFK�DXI�
GLH�(LQKDOWXQJ�YRQ�0DQDJHPHQW�3UDNWLNHQ�XQG�QDWLRQDOHQ�*HVHW]HQ�

)�U�RUJDQLVLHUWH�.OHLQEDXHUQ��6PDOOKROGHU��ZXUGHQ�/|VXQJHQ�JHIXQGHQ��ZHOFKH�LKQHQ�
HLQH� HIIL]LHQWH� XQG�NRVWHQJ�QVWLJH�=HUWLIL]LHUXQJ�XQG�GDPLW� HUVWPDOV�=XJDQJ� ]X�QHXHQ�
0DUNWVHJPHQWHQ�XQG�3UHLVSUlPLHQ�HUP|JOLFKHQ�

$XFK� LP�%HUHLFK�GHU�7UHLEKDXVJDVHPLVVLRQHQ� �7+*��NRQQWHQ�GHXWOLFKH�)RUWVFKULWWH�
JHPDFKW�ZHUGHQ��0LWWOHUZHLOH� KDEHQ�PHKU� DOV� ����� GHU� 6\VWHPQXW]HU� GLH� )HVWVWHOOXQJ�
LKUHU�7+*�(PLVVLRQHQ�YRQ�VR�JHQDQQWHQ�6WDQGDUGZHUWHQ��V��D��$QKDQJ�9�GHU�5('��DXI�
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HLQH�LQGLYLGXHOOH�7+*�.DONXODWLRQ�QDFK�GHU�,6&&�0HWKRGLN�XPJHVWHOOW��'LHVH�LQGLYLGX­
HOOH�7+*�.DONXODWLRQ� LVW�GLH�9RUDXVVHW]XQJ�GDI�U�]X�HUNHQQHQ��DQ�ZHOFKHQ�6WHOOHQ�GHV�
3UR]HVVHV�EHVRQGHUV�KRKH�(PLVVLRQHQ�DQIDOOHQ��1XU�DXI�GLHVHU�%DVLV�NRQQWHQ�]LHOJHULFK­
WHWH�0D�QDKPHQ�]XU�7+*�5HGXNWLRQ�HUJULIIHQ�ZHUGHQ��'DPLW�LVW�QLFKW�QXU�GLH�$Q]DKO�GHU�
LQGLYLGXHOOHQ�7+*�.DONXODWLRQHQ�JHVWLHJHQ��VRQGHUQ�DXFK�GLH�GHU�UHDOLVLHUWHQ�WHFKQLVFKHQ�
0D�QDKPHQ�]XU�(PLVVLRQVUHGXNWLRQ��ZDV�VLFK�DQ�GHQ�LQVJHVDPW�JHVXQNHQHQ�7+*�:HU­
WHQ�DEOHVHQ�OLH���'LH�7+*�5HGXNWLRQVPD�QDKPHQ�UHLFKHQ�YRQ�GHU�1XW]XQJ�GHV�ELRJHQHQ�
.RKOHQGLR[LGV�LQ�*HWUlQNHDEI�OODQODJHQ��EHU�GLH�5HGXNWLRQ�GHU�6WLFNVWRIIG�QJHUPHQJHQ�
ELV�KLQ�]XP�(LQVDW]�LQQRYDWLYHU�3UR]HVVWHFKQRORJLHQ�]XU�.RQYHUVLRQ�YRQ�5RKVWRIIHQ��(LQ�
%HLVSLHO�KLHUI�U�LVW�]��%��HLQH�NRVWHQJ�QVWLJH�7HFKQRORJLH��PLW�GHU�QLFKW�QXU�GLH�0HWKDQ­
HQWVWHKXQJ�EHL�GHU�3DOP|OKHUVWHOOXQJ�UHGX]LHUW�ZXUGH��VRQGHUQ�DXFK�JOHLFK]HLWLJ�GLH�LP�
3UR]HVV�DQIDOOHQGHQ�5HVWVWRIIH�LQ�'�QJHU�XPJHZDQGHOW�ZHUGHQ�NRQQWHQ��6R�NRQQWHQ�QLFKW�
QXU�GLH�0HQJH�DQ�DQRUJDQLVFKHQ�'�QJHU�XQG�GLH�GDPLW�YHUEXQGHQHQ�7+*�(PLVVLRQHQ�
UHGX]LHUW��VRQGHUQ�DXFK�HUKHEOLFKH�.RVWHQHLQVSDUXQJHQ�UHDOLVLHUW�ZHUGHQ�

/DVW�EXW�QRW�OHDVW�VROOWH�QLFKW�XQHUZlKQW�EOHLEHQ��GDVV�,6&&�±�LP�*HJHQVDW]�]X�YLHOHQ�
DQGHUHQ�=HUWLIL]LHUXQJVV\VWHPHQ�±� LQ�QLFKW� XQHUKHEOLFKHP�0D�H�GD]X�EHLJHWUDJHQ�KDW��
GDVV�/DQGQXW]XQJVlQGHUXQJHQ�YRQ�1R�*R�$UHDV�YHUKLQGHUW�XQG�GDGXUFK�VFK�W]HQVZHUWH�
1DWXUJHELHWH�XQG�/HEHQVUDXP�I�U�VHOWHQH�)ORUD�XQG�)DXQD�HUKDOWHQ�ZRUGHQ�VLQG�

Andreas Feige  �KDW�LQ�$DFKHQ�XQG�/RQGRQ�0DVFKLQHQEDX�VWXGLHUW�
XQG�ZDU�GDQDFK�]HKQ�-DKUH�LQ�)�KUXQJVSRVLWLRQHQ�I�U�GLH�8QWHUQHK­
PHQ�.UXSS�XQG�3RUVFKH� WlWLJ��%HYRU� HU� DOV�*HVFKlIWVI�KUHU� LQ�GLH�
8QWHUQHKPHQVEHUDWXQJ� %RR]� $OOHQ� +DPLOWRQ� HLQWUDW�� KDWWH� HU� DOV�
3DUWQHU�XQG�'LUHNWRU�YRQ�$UWKXU�'��/LWWOH�PD�JHEOLFKHQ�$QWHLO�DQ�GHU�
8PVHW]XQJ�YRQ�8QWHUQHKPHQV��XQG�7HFKQRORJLHVWUDWHJLHQ�I�U�HLQHQ�
ZDFKVHQGHQ�LQWHUQDWLRQDOHQ�.XQGHQVWDPP�

$OV�*HVFKlIWVI�KUHU�GHU�0HR�&DUERQ�6ROXWLRQV�*PE+�KDW� VLFK�
$QGUHDV�)HLJH�GHP�=LHO�YHUSIOLFKWHW��8QWHUQHKPHQ�XQG�,QVWLWXWLRQHQ�
EHL�1DFKKDOWLJNHLWVVWUDWHJLHQ�XQG�GHU�,PSOHPHQWLHUXQJ�QDFKKDOWLJHU�
/LHIHUNHWWHQ�]X�XQWHUVW�W]HQ��(U�KDW�ZHLWHUKLQ�]DKOUHLFKH�*XWDFKWHQ�
I�U� ,QGXVWULHXQWHUQHKPHQ� XQG� %HK|UGHQ� LP� 5DKPHQ� GHU� %HZHU­
WXQJ� YRQ� LQQRYDWLYHQ� 7HFKQRORJLHQ� XQG�$QODJHQSURMHNWHQ� HUVWHOOW�
XQG� PD�JHEOLFK� DQ� 8QWHUVXFKXQJHQ� ]XU� VWRIIOLFKHQ� XQG� HQHUJHWL­

VFKHQ�1XW]XQJ�YRQ�%LRPDVVH�PLWJHZLUNW��6HLW������ LVW�$QGUHDV�)HLJH�DXFK�*HVFKlIWVI�KUHU�GHV�
,6&&�=HUWLIL]LHUXQJVV\VWHPV��HLQHP�I�KUHQGHQ�6WDQGDUG�I�U�QDFKKDOWLJH�%LRPDVVH�XQG�ELR�EDVLHUWH�
0DWHULDOLHQ�
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