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�� ,QKDOW�	�$XIEDX

��� $OOJHPHLQHV

'HU�IROJHQGH�7H[W�JLEW�IÔU�GLH�LP�5DKPHQ�GHU�*HVDPWXQWHUVXFKXQJ�JHELOGHWHQ�0DVFKLQHQNRQVWHO�

ODWLRQHQ�%DVLVLQIRUPDWLRQHQ�]XU�9HUIDKUHQVWHFKQLN��]XU�0DUNWVLWXDWLRQ�XQG�]X�GHQ�92&�UHOHYDQWHQ

6WRIIHQ�XQG�3UR]HVVHQ��%DVLHUHQG�DXI�GHU�LP�3URMHNWUDKPHQ�GXUFKJHIÔKUWHQ�(UPLWWOXQJ�HLQHU�92&�

'DWHQEDVLV�IÔU�GLH�GHXWVFKH�'UXFNLQGXVWULH�ZHUGHQ�IÔU�GLH��PHLVWHQ��0DVFKLQHQNRQVWHOODWLRQHQ

MHZHLOV�NRQNUHWH�-DKUHV�92&�(PLVVLRQVELODQ]HQ�HLQHU�0RGHOOPDVFKLQH�GDUJHVWHOOW��'LHVH�0RGHOOPD�

VFKLQHQ�UHSU¼VHQWLHUHQ�LQ�LKUHP�6WRIIIOX·�MHZHLOV�GHQ�GHU]HLWLJHQ�%UDQFKHQTXHUVFKQLWW�

$OV�ZHLWHUH�]HQWUDOH�,QIRUPDWLRQ�ZHUGHQ�]X�GHQ�HLQ]HOQHQ�0DVFKLQHQNRQVWHOODWLRQHQ�GLH�EHZHUWH�

WHQ�0LQGHUXQJVPD·QDKPHQ�QDFK�HLQHP�HLQKHLWOLFKHQ�%HVFKUHLEXQJVUDVWHU�GHWDLOOLHUW�GDUJHVWHOOW�

��� %HWUDFKWHWH�0DVFKLQHQNRQVWHOODWLRQHQ

8P�HLQH�DXVUHLFKHQGH�'LIIHUHQ]LHUXQJ�GHU�'DWHQEDVLV�IÔU�GLH�%HZHUWXQJ�NRQNUHWHU�92&�

0LQGHUXQJVPD·QDKPHQ�]X�HUKDOWHQ��HUIROJWH�HLQH�$XIJOLHGHUXQJ�GHU�'UXFNEUDQFKH�LQ�GLH�XQWHQ

DXIJHIÔKUWHQ�d0DVFKLQHQNRQVWHOODWLRQHQo��'LHVH�VLQG�GXUFK�JOHLFKDUWLJH�DQODJHQWHFKQLVFKH�)DNWR�

UHQ��]�%��0DVFKLQHQ�YHUJOHLFKEDUHU�'UXFNIRUPDWH��VRZLH�SURGXNW��XQG�EHGUXFNVWRII�VSH]LILVFKH

)DNWRUHQ�JHNHQQ]HLFKQHW��]�%��GXUFK�HLQ�¼KQOLFKHV�3URGXNWVSHNWUXP��

%HL�GHU�(LQWHLOXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQHQ�ZLUG�DXIJUXQG�GHV�XQWHUVFKLHGOLFKHQ�$NWHXUVEH]X�

JHV�HQWVSUHFKHQG�GHP�IROJHQGHQ�6FKHPD�]ZLVFKHQ�GHP�'UXFN�JUDILVFKHU�3URGXNWH�XQG�GHQ�9HU�

SDFNXQJV��XQG�6RQGHUGUXFNYHUIDKUHQ�XQWHUVFKLHGHQ�
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-PPYWXVEXMSRWXMIJHVYGO ��

'SPHWIX�6SXEXMSRIR��>IMXYRKW�6SPPIR� ���

&SKIRSJJWIX��QMXXIP��YRH�KVS�JSVQEXMK� ���

&SKIRSJJWIX��OPIMRJSVQEXMK� ���

,IEXWIX�6SXEXMSRIR��%O^MHIR^�6SPPIR� ���

)RHPSW��*SVQYPEV��(VYGO ���

:IVTEGOYRKW��YRH�7SRHIVHVYGOZIVJELVIR

:IVTEGOYRKWXMIJHVYGO��P¸WIQMXXIPFEWMIVX� ���

:IVTEGOYRKWXMIJHVYGO��[EWWIVFEWMIVX� ���

:IVTEGOYRKWJPI\SHVYGO��P¸WIQMXXIPFEWMIVX� ���

:IVTEGOYRKWJPI\SHVYGO��[EWWIVFEWMIVX� ���

7MIFHVYGO ���

8ETIXIR�7MIFHVYGO -Q�4VSNIOXVELQIR�RMGLX�FIV²GOWMGLXMKX

?Ó/3430������A

��� (LQKHLWOLFKHV�6FKHPD�]XU�%HVFKUHLEXQJ�GHU�92&�

(PLVVLRQHQ

'LH�$EELOGXQJ���]HLJW�HLQ�VWDQGDUGLVLHUWHV�3UR]H·VFKHPD�IÔU�GLH�'UXFNLQGXVWULH��(QWODQJ�GLHVHV

6FKHPDV�ZHUGHQ�IÔU�GLH�HLQ]HOQHQ�0DVFKLQHQNRQVWHOODWLRQHQ�MHZHLOV�GLH�UHOHYDQWHQ�92&�

(PLVVLRQVTXHOOHQ�KHUYRUJHKREHQ��IHWW�JHVHW]W��XQG�NXU]�HUO¼XWHUW�

%HUHLWV�LP�IROJHQGHQ�ZHUGHQ�]XVDPPHQIDVVHQG�GLH�SRWHQWLHOOHQ�92&�(LQV¼W]H�XQG��

(PLVVLRQVTXHOOHQ�LQ�GHQ�HLQ]HOQHQ�3UR]HVVVFKULWWHQ�HUO¼XWHUW�
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$EELOGXQJ����92&�(LQVDW]SUR]HVVH�XQG��(PLVVLRQVTXHOOHQ�LQ�GHU�'UXFNLQGXVWULH

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

Abluft-
reinigung

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?ÓOSTSP�����A

(V�KDQGHOW�VLFK�LP�HLQ]HOQHQ�XP�GLH�IROJHQGHQ�3UR]HVVH�

�� )RUP�+HUVWHOOXQJ��%HL�HLQLJHQ�GHU�LQ�7DEHOOH���JHQDQQWHQ�0DVFKLQHQNRQVWHOODWLRQHQ�ZHUGHQ�GLH

'UXFNIRUPHQ�XQWHU�9HUZHQGXQJ�92&�UHOHYDQWHU�+LOIVPLWWHO�KHUJHVWHOOW��GLHV�JLOW�LQVEHVRQGHUH

EHL�GHU�+HUVWHOOXQJ�YRQ�)OH[RGUXFNNOLVFKHHV�XQG�7LHIGUXFN]\OLQGHUQ���-H�QDFK�9HUIDKUHQVNRQ�

VWHOODWLRQ�ZHUGHQ�PHKU�RGHU�PLQGHU�VWDUN�92&�IUHLJHVHW]W��)OH[RNOLVFKHHV�XQG�7LHIGUXFN]\OLQGHU

IÔU�GHQ�9HUSDFNXQJVWLHIGUXFN�ZHUGHQ�KHXWH�DOOHUGLQJV�QXU�QRFK�LQ�JHULQJHP�0D·�LQ�'UXFNEH�

WULHEHQ�KHUJHVWHOOW��'HU�ÔEHUZLHJHQGH�$QWHLOH�GLHVHU�'UXFNIRUPHQ�ZLUG�YRQ�VSH]LDOLVLHUWHQ

'LHQVWOHLVWHUQ�JHOLHIHUW�

�� )DUE�$XIEHUHLWXQJ��%HL�HLQLJHQ�0DVFKLQHQNRQVWHOODWLRQHQ��LQVEHVRQGHUH�EHL�GHQ�9HUSDFNXQJV�

GUXFNYHUIDKUHQ�XQG�LP�6LHEGUXFN��HUIROJW�GLH�GUXFNIHUWLJH�$XIEHUHLWXQJ�GHU�)DUEHQ�HUVW�LQQHU�

KDOE�GHU�'UXFNHUHLHQ�VHOEVW��,Q�$EK¼QJLJNHLW�YRP�92&�*HKDOW�GHU�HLQJHVHW]WHQ�*UXQG��XQG

+LOIVVWRIIH�XQG�GHQ�NRQNUHWHQ�3UR]H·EHGLQJXQJHQ�NÎQQHQ�KLHUEHL�92&�(PLVVLRQHQ�DXIWUHWHQ�

(V�KDQGHOW�VLFK�XP�IROJHQGH7HLOSUR]HVVH��GLH�DOOHUGLQJV�QLFKW�DOOH�LQ�DOOHQ�0DVFKLQHQNRQVWHOOD�

WLRQHQ�]XP�7UDJHQ�NRPPHQ��

• (LQVWHOOXQJ�GHV�)DUEWRQV�GXUFK�JH]LHOWHV�0LVFKHQ�YHUVFKLHGHQHU�*UXQGIDUEHQ��YHUVFKLHGHQH

)DUEVNDOHQ�PLW�XQWHUVFKLHGOLFKHQ�*UXQGIDUEHQ�

• (LQVWHOOXQJ�GHU�)DUELQWHQVLW¼W�XQG�VSH]LHOOHU�4XDOLW¼WHQ�GHU�)DUEVFKLFKW�GXUFK�0LVFKXQJ�GHU

)DUEH�PLW�d9HUVFKQLWWo��QLFKW�SLJPHQWLHUWH�)DUEH�
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• (LQVWHOOXQJ�GHU�9LVNRVLW¼W�XQG�GHV�7URFNQXQJVYHUKDOWHQV�GXUFK�=XJDEH�YRQ�/ÎVHPLWWHOQ�

%HVFKOHXQLJHUQ�XQG�9HU]ÎJHUHUQ�

�� 'UXFNSUR]HVV��%HL�HLQLJHQ�'UXFNYHUIDKUHQ�XQG�0DVFKLQHQNRQVWHOODWLRQHQ�HQWZHLFKHQ�XQPLWWHO�

EDU�LP�'UXFNSUR]HVV�92&�$QWHLOH�DXV�GHU�]XP�'UXFN�EHUHLWJHVWHOOWHQ�)DUEH�RGHU�DXV�+LOIVPLWWHOQ

IÔU�GHQ�'UXFNSUR]HVV��]�%��,VRSURSDQRO�DXV�GHP�:LVFKZDVVHU�LP�2IIVHWGUXFN���'LHVH�92&�

(PLVVLRQHQ�Z¼KUHQG�GHV�HLJHQWOLFKHQ�'UXFNSUR]HVVHV�NÎQQHQ�YRQ�GHQ�/ÎVHPLWWHOHPLVVLRQHQ�DXV

GHU�)DUEWURFNQXQJ�LP�$QVFKOXVV�DQ�GHQ�'UXFNSUR]HVV�JHWUHQQW�EHWUDFKWHW�ZHUGHQ��ZHQQJOHLFK

HV�KLHU�WHLOZHLVH�IOLH·HQGH�´EHUJ¼QJH�JLEW�

�� )DUE�7URFNQXQJ��-H�QDFK�)DUEV\VWHP�XQG�%HGUXFNVWRIIHLJHQVFKDIWHQ�EDVLHUW�GLH�7URFNQXQJ�GHU

DXIJHWUDJHQHQ�)DUEH�]X�XQWHUVFKLHGOLFKHQ�$QWHLOHQ�DXI�GHQ�IROJHQGHQ�:LUNXQJVPHFKDQLVPHQ�

• SK\VLNDOLVFKH�7URFNQXQJ�GXUFK�$XVGDPSIHQ�GHV�/ÎVHPLWWHOV

• SK\VLNDOLVFKH�7URFNQXQJ�GXUFK�(LQGULQJHQ�GHV�/ÎVHPLWWHOV�LQ�GHQ�%HGUXFNVWRII��d:HJ�

VFKODJHQo��VRZLH

• FKHPLVFKH�7URFNQXQJ�GXUFK�2[LGDWLRQ�

,QVEHVRQGHUH�WUHWHQ�UHOHYDQWH�92&�(PLVVLRQHQ�EHLP�$XVGDPSIHQ�RUJDQLVFKHU�/ÎVHPLWWHO�DXI�

]�7��DEHU�DXFK���LQ�$EK¼QJLJNHLW�YRQ�GHU�)DUEUH]HSWXU�XQG�GHQ�3UR]HVVEHGLQJXQJHQ���EHL�GHU

FKHPLVFKHQ�7URFNQXQJ�GXUFK�2[LGDWLRQ��'HU�7URFNQXQJVYRUJDQJ�NDQQ���DEK¼QJLJ�YRQ�GHU�0D�

VFKLQHQNRQVWHOODWLRQ���HQWZHGHU�GLUHNW�LQ�E]Z��KLQWHU�GHP�)DUEZHUN�RGHU�DEHU�LQ�JHVRQGHUWHQ

7URFNQXQJVHLQKHLWHQ�HUIROJHQ�

�� =ZLVFKHQUHLQLJXQJ��%HL�HLQLJHQ�0DVFKLQHQNRQVWHOODWLRQHQ�LVW�HV�LQ�$EK¼QJLJNHLW�YRP�'UXFNELOG

XQG�GHU�$XIODJHQKÎKH�QRWZHQGLJ��]XU�$XIUHFKWHUKDOWXQJ�HLQHU�JOHLFKP¼·LJHQ�3URGXNWTXDOLW¼W

SHULRGLVFK�=ZLVFKHQUHLQLJXQJHQ�GHU�'UXFNIRUPHQ�XQG�DQGHUHU�IDUEIÔKUHQGHU�0DVFKLQHQWHLOH

YRU]XQHKPHQ��+LHUEHL�NRPPHQ�YLHOIDFK�92&�UHOHYDQWH�+LOIVPLWWHO�]XP�(LQVDW]��GLH�HQWVSUH�

FKHQGH�92&�(PLVVLRQHQ�YHUXUVDFKHQ��(EHQIDOOV�]X�GLHVHQ�=ZLVFKHQUHLQLJXQJHQ�ZHUGHQ�KLHU�GLH

8PZDVFKYRUJ¼QJH�]ZLVFKHQ�]ZHL�$XIWU¼JHQ�PLW�XQWHUVFKLHGOLFKHP�'UXFNELOG�XQG�RGHU�XQWHU�

VFKLHGOLFKHU�)DUELJNHLW�JH]¼KOW��VRODQJH�HV�VLFK�XP�HLQH�5HLQLJXQJ�YRQ�IDUEIÔKUHQGHQ�7HLOHQ�LQ

GHU�0DVFKLQHQ�KDQGHOW��:HUGHQ�LP�5DKPHQ�YRQ�8PZDVFKXQJHQ�GDJHJHQ�IDUEIÔKUHQGH�7HLOH

DXVJHEDXW��]�%��)DUEN¼VWHQ�LP�=HLWXQJVGUXFN�RGHU�JDQ]H�'UXFNZHUNH�LP�9HUSDFNXQJVWLHIGUXFN�

XQG�LQ�JHVRQGHUWHQ�:DVFKSO¼W]HQ�RGHU�LQ�:DVFKDQODJHQ�JHUHLQLJW��VR�]¼KOHQ�GLHVH�3UR]HVVH�]XU

*UXQG��XQG�7HLOHUHLQLJXQJ�

�� $EOXIWUHLQLJXQJ��:HUGHQ�92&�(PLVVLRQHQ�DXV�GHP�'UXFN��GHU�)DUEWURFNQXQJ�RGHU�DXV�1HEHQ�

XQG�+LOIVSUR]HVVHQ�ZLH�GHU�*UXQG��XQG�7HLOHUHLQLJXQJ�ÔEHU�$EVDXJDQODJHQ�RGHU�¼KQOLFKHV�HU�

IDVVW��VR�NÎQQHQ�VLH�HLQHU�$EOXIWUHLQLJXQJVDQODJH��$5$��]XJHIÔKUW�XQG�KLHU�]XUÔFNJHKDOWHQ�RGHU

]HUVWÎUW�ZHUGHQ��-H�QDFK�7\S�GHU�$5$��+ÎKH�GHU�92&�.RQ]HQWUDWLRQHQ�LQ�GHP�GHU�$5$�]XJH�
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IÔKUWHQ�5RKJDV�XQG�GHP�:DUWXQJV]XVWDQG�GHU�$QODJH�VLQG�DXFK�LP�5HLQJDV�GHU�$5$�PHKU

RGHU�PLQGHU�UHOHYDQWH�92&�)UDFKWHQ�HQWKDOWHQ�

�� :HLWHUYHUDUEHLWXQJ��,P�5DKPHQ�GHU�:HLWHUYHUDUEHLWXQJ�NRPPW�HV�WHLOZHLVH�]XU�(PLVVLRQ�YRQ

92&�5HVWJHKDOWHQ�DXV�GHQ�'UXFNHU]HXJQLVVHQ��9LHOIDFK�ZHUGHQ�ZHLWHUH�3URGXNWLRQVSUR]HVVH

XQPLWWHOEDU�PLW�GHU�'UXFNPDVFKLQH�YHUNHWWHW�GXUFKJHIÔKUW��d,QOLQHo���EHL�GHQHQ�92&�IUHLJHVHW]W

ZHUGHQ�NÎQQHQ��(V�KDQGHOW�VLFK�KLHUEHL�LQVEHVRQGHUH�XP�/DFNLHUXQJHQ�XQG�XP�YHUVFKLHGHQH

)RUPHQ�GHV�.OHEHQV��]�%��.DVFKLHUHQ�RGHU�/DPLQLHUHQ��

�� *UXQG��XQG�7HLOHUHLQLJXQJ��)ÔU�GLH�5HLQLJXQJ�GHU�YHUVFKLHGHQHQ�7HLOH�GHU�'UXFNPDVFKLQHQ�XQG

GHU�1HEHQDJJUHJDWH�QDFK�(QGH�GHV�HLJHQWOLFKHQ�'UXFNSUR]HVVHV�NRPPHQ�K¼XILJ�92&�UHOHYDQWH

+LOIVVWRIIH�]XP�(LQVDW]��-H�QDFK�0DVFKLQHQNRQVWHOODWLRQ��EHWULHEOLFKHU�+DQGKDEXQJVSUD[LV�XQG

GHP�'DPSIGUXFN�GHU�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�XQWHUVFKHLGHW�VLFK�GLH�92&�5HOHYDQ]�GLHVHU

+LOIVSUR]HVVH�GHXWOLFK��(V�LVW�]X�XQWHUVFKHLGHQ�]ZLVFKHQ�

• 5HLQLJXQJVDUEHLWHQ�DQ�DXVJHEDXWHQ��IDUEIÔKUHQGHQ�0DVFKLQHQWHLOHQ�DQ�VSH]LHOOHQ�:DVFK�

SO¼W]HQ�RGHU�LQ�HQWVSUHFKHQGHQ�7HLOHZDVFKDQODJHQ

• 5HLQLJXQJVDUEHLWHQ�LP�5DKPHQ�YRQ�,QVWDQGKDOWXQJV��XQG�:DUWXQJVDNWLYLW¼WHQ��GLH�LQVEH�

VRQGHUH�DXFK�GLH�QLFKW�IDUEIÔKUHQGHQ�7HLOH�GHU�'UXFNDJJUHJDWH�ZLH�]�%��ODFNLHUWH�*HK¼XVH�

7ULWWEOHFKH��/DXIIO¼FKHQ�X�¼��XPIDVVHQ�

��� (LQKHLWOLFKH�(PLVVLRQVELODQ]HQ

8P�]X�HLQHU�NRQNUHWHQ�%DVLV�IÔU�GLH�%HXUWHLOXQJ�GHU�0LQGHUXQJV�0D·QDKPHQ�]X�JHODQJHQ��ZDU�HV

QRWZHQGLJ��YRQ�GHU�DOOJHPHLQHQ�%UDQFKHQEHWUDFKWXQJ�DXI�HLQH�GHILQLHUWH�0RGHOOPDVFKLQH�]X�JH�

KHQ��IÔU�GLH�DXI�GHU�%DVLV�UHDOHU�0DUNWSUHLVH�(PLVVLRQV��XQG�,QYHVWLWRQVUHFKQXQJHQ�JHPDFKW�ZHU�

GHQ�NÎQQHQ�

$OV�0RGHOOPDVFKLQHQ�ZXUGHQ�GLH�LQ�GHU�MHZHLOLJHQ�0DVFKLQHQNRQVWHOODWLRQ�EHVRQGHUV�ZHLWYHUEUHLWH�

WHQ�0DVFKLQHQW\SHQ�DQJHVHW]W��%DVLHUHQG�DXI�UHDOHQ�)DUEGXUFKVDW]GDWHQ�DQ�GHUDUWLJHQ�0DVFKLQHQ

DXV�GHU�GXUFKJHIÔKUWHQ�3ULP¼UGDWHQHUKHEXQJ�XQG�ZHLWHUHQ�9HUEUDXFKVGDWHQ�DXV�GHU�®.232/�

%UDQFKHQGDWHQEDQN�ZXUGHQ�GHQ�0RGHOOPDVFKLQHQ�GXUFKVFKQLWWOLFKH�)DUE��XQG�+LOIVPLWWHOYHUEU¼X�

FKH�]XJHRUGQHW��

'LH�%HVFKUHLEXQJ�GLHVHU�0RGHOOPDVFKLQH�IÔU�GLH�0DVFKLQHQNRQVWHOODWLRQ�XQG�HLQLJH�(FNGDWHQ�ILQ�

GHQ�VLFK�LQ�GHU�IROJHQGHQ�7DEHOOH���

����������������������������������������������������

��� )W�MWX�WSQMX�HIYXPMGL�^Y�FIXSRIR��HEWW�IW�WMGL�YQ�JMOXMZI�z(YVGLWGLRMXXW�1EWGLMRIRz�QMX�IMRIV�HYVGLWGLRMXXPMGLIR�%YWWXEXXYRK
�^�&��IMRMKI�*EVF[IVOI�QMX�EYXSQEXMWGLIV�;EWGLIMRIMRVMGLXYRK�ERHIVI�SLRI��LERHIPX��HMI�MR�I\EOX�HMIWIV�*SVQ�YRH�&IXVMIFW�
[IMWI�KKJ��RMVKIRH[S�FIXVMIFIR�[IVHIR�
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7DEHOOH����0RGHOOPDVFKLQHQ�IÔU�GLH�%HZHUWXQJ�GHU�0LQGHUXQJPD·QDKPHQ

0DFKLQHQ�
.RQVWHOODWLRQ

%HVFKUHLEXQJ )RUPDW
?GQ�\�GQA

)DUEZHUNH
?%R^ELPA

)DUEYHUEUDXFK
?X�*EVFI���EA

92&�(LQVDW]
?X�:3'KIW���EA

��� -PPYWXVEXMSRWXMIJHVYGO IRXJÇPPX��HE�OIMR�VITVÇWIRXEXMZIV�%RPEKIRX]T�EFKIFMPHIX�[IVHIR�OERR

���� >IMXYRKWHVYGO 1%2�'SPSVQER����7 ����\���� �� ������ �����

��� &SKIRHVYGO
QMXXIP��KVS�JSVQEX

,IMHIPFIVK�7TIIHQE�
WXIV�71������

���\���� � ���� ����

���� &SKIRHVYGO
OPIMRJSVQEX

,IMHIPFIVK
+83�������

���\��� � ���� ����

���� ,IEXWIXHVYGO 1%2�6SXS�
QER�4SP]QER

���\��� �� ����� �����

���� )RHPSWHVYGO IRXJÇPPX��HE�OIMR�VITVÇWIRXEXMZIV�%RPEKIRX]T�EFKIFMPHIX�[IVHIR�OERR

���� &YGLHVYGO IRXJÇPPX��HE�OIMRI�TVMSVMXÇVIR�1MRHIVYRKWQE�RELQIR

�������� :IVTEGOYRKW�
8MIJHVYGO

6IMLIRQEWGLMRI ����\���� � ������ �������P¸WIQ��
������[EWWIV�

�������� :IVTEGOYRKW�
*PI\SHVYGO

>IRXVEP�
>]PMRHIVQEWGLMRI

����\���� � ����� �������P¸WIQ��
������[EWWIV�

���� 7MIFHVYGO IRXJÇPPX��HE�OIMRI�TVMSVMXÇVIR�1MRHIVYRKWQE�RELQIR

?Ó/3430�����A

'HU�,67�6WDQG�GHU�6WRIIVWUÎPH�XQG�GHU�92&�(PLVVLRQVVLWXDWLRQ�DQ�GHQ�0RGHOOPDVFKLQHQ�ZLUG�]XU

9HUDQVFKDXOLFKXQJ�LP�.RQWH[W�PLW�GHQ�'HWDLOOEHVFKUHLEXQJHQ�GHU�HLQ]HOQHQ�0DVFKLQHQNRQVWHOOD�

WLRQHQ�LP�MHZHLOV�QRFKPDOV�ELOGKDIW�GDUJHVWHOOW�

'LH�IROJHQGH�$EELOGXQJ���]HLJW�GDV�6FKHPD�GLHVHU�JUDILVFKHQ�'DUVWHOOXQJHQ�EHLVSLHOKDIW
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$EELOGXQJ����6FKHPD�GHU�6WRIIIOÔVVH�HLQHU�0RGHOOPDVFKLQHQ

Grund- und Teile-
reinigung (... %)Feucht-

wasser

Modellmaschine Maschinenkonstellation ..
... Farbwerke; Format .......... X ..............

Farbe

.... t/a

= ....  t/a VOC

Isopropanol

.......  l/a

= ....  t/a VOC

Reinigungsmittel

....  l/a

 = .....  t/a VOC

Reinigungsmittel-
regeneration

..... t/a VOC

 Diffuse VOC-Emission =  ........... t/a

           davon: aus Farbe .... t/a,
aus Reinigungsmittel ... t/a,

       aus Hilfsmitteln ....... t/a

Abluft-
reinigung

 Gefaßte und zerstörte VOC= ....... t/a

            davon: aus Farbe.... t/a,
aus Reinigungsmittel ....  t/a,
aus Hilfsmitteln ... t/a

Im Abfall
... t/a VOC

VOC im Reingas < ........  t/a

Zwischen-
reinigung (...%)

?¸OSTSP�����A

��� %HVFKUHLEXQJVUDVWHU�IÔU�92&�0LQGHUXQJVPD·QDKPHQ

8P�HLQH�HLQKHLWOLFKH�XQG�YHUJOHLFKEDUH�'DUVWHOOXQJ�GHU�VHKU�YHUVFKLHGHQDUWLJHQ�0LQGHUXQJVPD·�

QDKPHQ�]X�JHZ¼KUOHLVWHQ�ZLUG�GDV�QDFKIROJHQG�HUO¼XWHUWH�%HVFKUHLEXQJVUDVWHU�YHUZHQGHW�

0D·QDKPHQ�1U��

,QQHUKDOE�GHU�0DVFKLQHQNRQVWHOODWLRQHQ�VLQG�GLH�YHUVFKLHGHQHQ�0LQGHUXQJVPD·QDKPHQ�GXUFKQX�

PHULHUW��ZREHL�MHZHLOV�]XHUVW�9HUPHLGXQJVPD·QDKPHQ�XQG�GDQQ�9HUPLQGHUXQJVPD·QDKPHQ�GDU�

JHVWHOOW�ZHUGHQ��0D·QDKPHQ�GLH�GLUHNWH�$OWHUQDWLYHQ�GDUVWHOOHQ�E]Z��GLH�VHKU�HQJ�PLW�HLQDQGHU

YHUEXQGHQ�VLQG�HUKDOWHQ�GLH�JOHLFKH�1XPPHU�GLH�MHZHLOV�XP�HLQHQ�%XFKVWDEHQ�HUJ¼Q]W�ZLUG��DOVR

]�%�������D�������E����
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.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�JHNDSVHOWHQ�:DVFKDQODJHQ�]XU�7HLOHUHLQLJXQJ

0LQGHUXQJVZLUNXQJ

+LHU�ZLUG�GLH�92&�PLQGHUQGH�:LUNXQJVZHLVH�GHU�0D·QDKPH�NXU]�HUO¼XWHUW�

8PVHW]XQJVSUREOHPH

(V�ZHUGHQ�WHFKQLVFKH�XQG�ÎNRQRPLVFKH�8PVHW]XQJVSUREOHPH��DEHU�DXFK�$N]HSWDQ]VFKZLHULJNHL�

WHQ�NXU]�GDUJHVWHOOW�

92&�5HGXNWLRQVSRWHQWLDO

4XDQWLIL]LHUXQJ�GHU�0LQGHUXQJVZLUNXQJ�GHU�0D·QDKPH��LP�5DKPHQ�HLQHU����-DKUHVSURJQRVH��G�K�

ZHOFKHU�,67�6WDQG�NDQQ�QDFK�(LQVFK¼W]XQJ�GHU�*XWDFKWHU�LP�-DKU������HUUHLFKW�ZHUGHQ���'LH�%DVLV�

GDWHQ�XQG�GLH�JHWURIIHQHQ�$QQDKPHQ�IÔU�GLHVH�3URJQRVH�ZHUGHQ�MHZHLOV�DQJHIÔKUW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

5HOHYDQWH�9HUODJHUXQJVHIIHNWH�GHU�8PZHOWZLUNXQJHQ�LQ�DQGHUH�0HGLHQ�VRZLH�VRQVWLJH�PLW�GHU

0D·QDKPHQXPVHW]XQJ�JHNRSSHOWH�UHOHYDQWH�8PZHOWZLUNXQJHQ�ZHUGHQ�TXDOLWDWLY�DQJHIÔKUW�

(UVFKOLH·EDUNHLW

$Q�GLHVHP�3XQNW�ZHUGHQ�GLH�0ÎJOLFKNHLWHQ�DEHU�JJI��DXFK�GLH�VSH]LILVFKHQ�6FKZLHULJNHLWHQ��GLH

0D·QDKPH�JH]LHOW�]X�EHIÎUGHUQ��DXIJHIÔKUW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

´EHU�GDV�+LOIVNRQVWUXNW�d0RGHOOPDVFKLQHo�PLW�GHILQLHUWHQ�6WRIIVWUÎPHQ�XQG�92&�(PLVVLRQHQ�ZHU�

GHQ�KLHU�GLH�ÎNRQRPLVFKHQ�$QIRUGHUXQJHQ�GHU�0D·QDKPHQUHDOLVLHUXQJ�NRQNUHW�GXUFKJHUHFKQHW�

,QYHVWLRQVWLRQVNRVWHQ�ZHUGHQ�GDEHL�QDFK�GHP�IROJHQGHQ�0RGXV�SHULRGLVLHUW��DEJHVFKULHEHQ��

• ,QYHVWLWLRQHQ�LQ�JUXQGOHJHQGH�0DVFKLQHQNRPSRQHQWHQ�XQG�$QODJHQ�PLW�O¼QJHUHU�/HEHQVGDXHU

�]�%��VSH]LHOOH�:DVFKDQODJHQ��ZHUGHQ�ÔEHU���-DKUH�DEJHVFKULHEHQ

• ,QYHVWLWLRQHQ�LQ�9HUVFKOHL·WHLOH��XQG�KLHUXQWHU�IDOOHQ�]�%��DXFK�6FKXOXQJVLQYHVWLWLRQHQ��ZHUGHQ

ÔEHU���-DKUH�DEJHVFKULHEHQ�

'XUFK�GLH�*HJHQÔEHUVWHOOXQJ�GHU�M¼KUOLFKHQ�*HVDPWNRVWHQ�IÔU�GLH�0LQGHUXQJVPD·QDKPH��SHULRGL�

VLHUWH�,QYHVWLWRQVNRVWHQ�SOXV�ODXIHQGH�%HWULHENRVWHQ��PLW�GHQ�UHDOLVLHUWHQ�92&�0LQGHUXQJHQ�DQ�GHU

d0RGHOOPDVFKLQHo�NÎQQHQ�GH]LGLHUW�VSH]LILVFKH�92&�0LQGHUXQJVNRVWHQ�DXVJHZLHVHQ�ZHUGHQ�
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��� 'DWHQNRQVLVWHQ]

$OOH�0HQJHQDQJDEHQ�ÔEHU�92&�(LQV¼W]H�RGHU�r(PLVVLRQHQ�VRZRKO�DXI�(EHQH�GHU�0RGHOOPDVFKLQHQ

DOV�DXFK�DXI�%UDQFKHQHEHQH�EDVLHUHQ�DXI�GHU�®.232/�%UDQFKHQGDWHQEDQN��,Q�GLHVHU�'DWHQEDQN

VLQG�QHEHQ�YLHOHQ�DQGHUHQ�DXFK�GLH�����%HWULHEVGDWHQV¼W]H�HQWKDOWHQ��GLH�IÔU�GLH�%LOGXQJ�GHU�92&�

'DWHQEDVLV�KHUDQJH]RJHQ�ZXUGHQ�

$OOH�ZHLWHUHQ�YRUJHQDQQWHQ�'DWHQ�ZXUGHQ�GXUFK�+RFKUHFKQXQJ�XQG�$JJUHJDWLRQ�DXV�GLHVHQ�VHKU

GLIIHUHQ]LHUWHQ�'HWDLOGDWHQ��O�RGHU�NJ�$QJDEHQ��JHELOGHW��)ÔU�GLH�ÔEHUVLFKWOLFKH�'DUVWHOOXQJ�GHU�HU�

PLWWHOWHQ�(UJHEQLVVH�VLQG�KLHUEHL�5XQGXQJHQ�XQXPJ¼QJOLFK��'D�LP�,QWHUHVVH�GHU�1DFKYROO]LHKEDU�

NHLW�ZHLWHUH�%HUHFKQXQJHQ�]�%��ÔEHU�GLH�0LQGHUXQJVZLUNXQJ�GHU�(*�92&�5/�WHLOZHLVH�PLW�GLHVHQ

JHUXQGHWHQ�(UJHEQLV]DKOHQ�YRUJHQRPPHQ�ZXUGHQ��HQWVWHKW�KLHU�HLQH�JHULQJIÔJLJ�JUÎ·HUH�(UJHE�

QLVXQVFK¼UIH��'HXWOLFK�ZHUGHQ�GLHVH�5XQGXQJVDEZHLFKXQJHQ�DQ�6WHOOHQ��ZR�GLH�GHUDUW�HUPLWWHOWHQ

(UJHEQLVVH�PLW�GLUHNW�DXV�GHQ�GHWDLOOLHUWHQ�%DVLVGDWHQ�RKQH�5XQGXQJVYHUOXVWH�HUPLWWHOWHQ�:HUWHQ

YHUJOLFKHQ�ZHUGHQ�

'HUDUWLJH�PDUJLQDOH�'DWHQLQNRQVLVWHQ]HQ�VLQG�LP�5DKPHQ�NRPSOH[HU�'DWHQEDVHQ�XQYHUPHLGEDU

XQG�LP�(UJHEQLV�XQEHGHXWHQG���'HQQRFK�ZLUG�DQ�GLHVHU�6WHOOH�H[SOL]LW�DXI�GLH�([LVWHQ]�VROFKHU�$E�

ZHLFKXQJHQ�LP�%HUHLFK�YRQ�PD[LPDO����7RQQHQ��KLQJHZLHVHQ�

����������������������������������������������������

�� (MIW�[YVHI�HYVGL�HMI�+YXEGLXIV�ER�ZIVWGLMIHIRIR�7XIPPIR�HYVGL�7IRWMXMZMXÇXWFIVIGLRYRKIR�IRXWTVIGLIRH�²FIVTV²JX�
�� &IM�FVERGLIR[IMXIR�,SGLVIGLRYRKIR
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�� ,OOXVWUDWLRQV�7LHIGUXFN��0DVFK��.RQVW�����

��� 'UXFNSULQ]LS�GHV�7LHIGUXFNV

=XP�7LHIGUXFN�JHKÎUHQ�GLH�'UXFNYHUIDKUHQ��EHL�GHQHQ�GLH�GUXFNHQGHQ�6WHOOHQ�GHU�'UXFNIRUP

�1¼SIFKHQ��YHUWLHIW�OLHJHQ��'LH�'UXFNIRUP�ZLUG�GXUFK�(LQWDXFKHQ�LQ�GÔQQIOÔVVLJH�'UXFNIDUEH�HLQJH�

I¼UEW�XQG�ÔEHUVFKÔVVLJH�)DUEH�DQVFKOLH·HQG�PLW�HLQHP�6WDKOPHVVHU��5DNHO��DEJH]RJHQ��:¼KUHQG

GHV�'UXFNYRUJDQJHV�ZLUG�GLH�'UXFNIDUEH�DXV�GHQ�9HUWLHIXQJHQ�GHU�'UXFNIRUP�GLUHNW�DXI�GHQ�%H�

GUXFNVWRII�ÔEHUWUDJHQ��GLUHNWHV�'UXFNYHUIDKUHQ��

'D�PDQ�LP�7LHIGUXFN�LP�*HJHQVDW]�]X�GHQ�ÔEULJHQ�'UXFNYHUIDKUHQ�VRZRKO�GLH�)DUEVFKLFKWGLFNH

�1¼SIFKHQWLHIH��DOV�DXFK�GLH�5DVWHUIO¼FKHQGHFNXQJ��1¼SIFKHQÎIIQXQJ��ELOGP¼·LJ�YDULLHUHQ�NDQQ�

HUJHEHQ�VLFK�GUHL�XQWHUVFKLHGOLFKH�0ÎJOLFKNHLWHQ��HLQHQ�%LOGHLQGUXFN�DXI�HLQHP�%HGUXFNVWRII�]X

HU]HXJHQ��9DULDWLRQ�GHU�1¼SIFKHQWLHIH��GHU�1¼SIFKHQÎIIQXQJ��)O¼FKH��RGHU�GHU�7LHIH�XQG�®IIQXQJ

GHU�1¼SIFKHQ��=XVDPPHQ�PLW�HLQHU�VFKQHOOHQ�)DUE�7URFNQXQJ�NÎQQHQ�DXI�GLHVH�$UW�XQG�:HLVH�VHKU

KRFKZHUWLJH�'UXFNSURGXNWH�LQ�KRKHQ�$XIODJHQ�HUVWHOOW�ZHUGHQ�

��� )DUEV\VWHPH

'HU�,OOXVWUDWLRQV�7LHIGUXFN�VWHOOW��EHGLQJW�GXUFK�GLH�0DVFKLQHQJHVFKZLQGLJNHLWHQ��KRKH�$QIRUGH�

UXQJHQ�DQ�GLH�)DUE�7URFNQXQJ��'DKHU�NRPPHQ�)DUEHQ�PLW�HLQHP�JUR·HP�$QWHLO�GHV�OHLFKWIOÔFKWL�

JHQ�/ÎVHPLWWHOV�7ROXRO�]XP�(LQVDW]��'HU�7URFNQXQJVYRUJDQJ�YHUO¼XIW�XQDEK¼QJLJ�YRQ�GHU�$UW�GHV

%HGUXFNVWRIIHV�UHLQ�SK\VLNDOLVFK��'LH�/ÎVHPLWWHONRPSRQHQWH�YHUGXQVWHW��ZREHL�GHU�9HUGXQVWXQJV�

YRUJDQJ�XQWHU�=XIXKU�YRQ�:¼UPH��+HL·OXIWWURFNQHU�EHKHL]WH�3DSLHUEDKQIÔKUXQJHQ��EHVFKOHXQLJW

ZLUG��$OV�%LQGHPLWWHO�E]Z��)LOPELOGQHU�ZHUGHQ�1LWUR]HOOXORVH�RGHU�+DUWKDU]H�YHUZHQGHW��'LH�IROJHQ�

GH�7DEHOOH���]HLJW�HLQH�GXUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�IÔU�GHQ�,OOXVWUDWLRQV�7LHIGUXFN�
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7DEHOOH����'XUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�YRQ�,OOXVWUDWLRQV�7LHIGUXFNIDUEHQ

%HVWDQGWHLO ,QKDOWVWRIIH $QWHLO��*HZ���

&MRHIQMXXIP

��0¸WIQMXXIPOSQTSRIRXI 8SPYSP ��������

��&MRHIQMXXIPOSQTSRIRXI ^�&���)XL]PL]HVS\]IXL]PGIPPYPSWI��4LIRSPLEV^I��/SL�
PIR[EWWIVWXSJJ�,EV^I

��������

*EVFQMXXIP SVKERMWGLI��ERSVKERMWGLI�4MKQIRXI
�²FIV[MIKIRH�[IVHIR�7OEPEJEVFIR�IMRKIWIX^X�

�������

*EVF�,MPJWQMXXIP ^�&��;IMGLQEGLIV��/SQTPI\FMPHRIV
�)(8%�SHIV�8EXVEXI�

������

4L]WMO��)MKIRWGLEJXIR��*IWXO¸VTIVKILEPX�����������YRXIVIV�,IM^[IVX�"���1.�OK��*PEQQTYROX� ����'

?ÓOSTSP�+QF,���&�%�9�1�������A

(QWVSUHFKHQG�GHU�YRUVWHKHQGHQ�%DVLVUH]HSWXU�EH]RJHQHQ�'UXFNIDUEHQ�ZHUGHQ�LQ�GHU�'UXFNHUHL

VHOEVW�IÔU�GHQ�HLJHQWOLFKHQ�'UXFNYRUJDQJ�QRFKPDOV�GHXWOLFK�YHUGÔQQW��'HU�7ROXROJHKDOW�LQ�GHU

GUXFNIHUWLJHQ�)DUEH�OLHJW�EHL�FD�����r����*HZ���

��� 3URGXNWH�	�%HGUXFNVWRIIH

'DV�3URGXNWVSHNWUXP�GLHVHV�'UXFNYHUIDKUHQV�LVW�UHODWLY�HQJ��+DXSWV¼FKOLFK�ZHUGHQ�=HLWVFKULIWHQ�PLW

KRKHQ�$XIODJHQ��PHLVW�GHXWOLFK�JUÎ·HU���������'UXFNH��SURGX]LHUW��:HLWHUH�W\SLVFKH�3URGXNWH�VLQG

.DWDORJH�XQG�:HUEHGUXFNVDFKHQ�KRKHU�4XDOLW¼W�XQG�KRKHU�$XIODJH��,P�.RQWUDVW�]XP�HQJ�XPULVVH�

QHQ�3URGXNWVSHNWUXP�VWHKW�GDV�KHUDXVUDJHQGH�0DUNWYROXPHQ�GHV�,OOXVWUDWLRQVWLHIGUXFNHV�

,P�,OOXVWUDWLRQV�7LHIGUXFN�ZLUG�PLW�VHKU�KRKHQ�'UXFNJHVFKZLQGLJNHLWHQ�JHDUEHLWHW��'DPLW�GDV�3DSLHU

GDEHL�GLH�)HLQKHLWHQ�GHV�'UXFNELOGHV�ÔEHUQHKPHQ�NDQQ��PXVV�HV�HLQH�VHKU�JOHLFKP¼·LJH�)DUEDQ�

QDKPH�KDEHQ��%HL�,OOXVWUDWLRQV�7LHIGUXFNSDSLHUHQ�LVW�DXFK�GLH�*O¼WWH�GHU�2EHUIO¼FKH�YRQ�JUR·HU

%HGHXWXQJ��(EHQIDOOV�DXV�GHQ�KRKHQ�'UXFNJHVFKZLQGLJNHLWHQ�UHVXOWLHUW�GLH�$QIRUGHUXQJ��GLH�DQ�GLH

=XJIHVWLJNHLW�GHV�3DSLHUV�JHVWHOOW�ZHUGHQ��'LH�LP�7LHIGUXFN�YHUZHQGHWHQ�3DSLHUUROOHQ�HUUHLFKHQ�%UHL�

WHQ�YRQ�������PP�XQG�PHKU�

��� %HWULHEH�	�0DVFKLQHQSDUN

,Q�'HXWVFKODQG�VLQG�GHU]HLW����%HWULHEH�LP�,OOXVWUDWLRQV�7LHIGUXFN�W¼WLJ��(WZD�����GLHVHU�%HWULHEH

VLQG�GHQ�JUR·HQ�9HUODJHQ�DQJHJOLHGHUW��'LHVH�EHWUHLEHQ�FD�����5RWDWLRQHQ�PLW�VFK¼W]XQJVZHLVH

����'UXFNZHUNHQ��0HKU�DOV�GLH�+¼OIWH�GHU�0DVFKLQHQ�KDW�HLQH�'UXFNEUHLWH�YRQ�!������P�>%9'�

����@��0LWWOHUZHLOH�NRPPHQ�$QODJHQ�PLW�HLQHU�'UXFNEUHLWH�YRQ�ELV�]X������P�]XP�(LQVDW]��Z¼K�

UHQG�$QODJHQ�PLW���P�'UXFNEUHLWH�LQ�GHU�3URMHNWLHUXQJ�VLQG�
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%HLP�7LHIGUXFN�HUIROJW�GLH�)DUEDXIQDKPH�XQG��ÔEHUWUDJXQJ�GLUHNW�GXUFK�GHQ�'UXFNIRUP]\OLQGHU�

'XUFK�GLHVHQ�HLQIDFKHQ�'UXFNZHUNVDXIEDX�ODVVHQ�VLFK�KRKH�%DKQJHVFKZLQGLJNHLWHQ�UHDOLVLHUHQ��'LH

)DUEDXIQDKPH�XQG��ÔEHUWUDJXQJ�VHW]W�VLFK�DXV�GHQ�LQ�$EELOGXQJ���GDUJHVWHOOWHQ�7HLOHQ�]XVDPPHQ�

$EELOGXQJ����$XIEDX�HLQHV�7LHIGUXFNIDUEZHUNHV

/HJHQGH�

�� �'UXFNIRUP]\OLQGHU�

�� �3UHVVHXU�

�� �5DNHOHLQKHLW

?Ó/3430��&�%�9�1�������A

��� 92&�UHOHYDQWH�(LQVDW]VWRIIH

7DEHOOH����92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�,OOXVWUDWLRQV�7LHIGUXFN

7XSJJ (EQTJHVYGO�?FIM
��'A

7TI^MJMWGLI
A)MRWEX^QIRKI
?MR�+I[���HIV�IMRKIWIX^XIR�*EVFIA

)MRWEX^^[IGO

8SPYSP ���L4E �����

������

�����

0¸WIQMXXIP�MR�*EVFI�YRH�:IVWGLRMXX

:IVH²RRYRKWQMXXIP�MQ�(VYGOTVS^IWW

6IMRMKYRKWQMXXIP��J²V�ZIVWGLMIHIRI�6IMRMKYRKWEVFIMXIR�

)XLERSP ���L4E O�%� 8VSGORYRKWFIWGLPIYRMKIV�FIM�>]PMRHIVOSVVIOXYV

8IVTIRXMRIVWEX^ ����L4E O�%� 6IMRMKYRKWQMXXIP�FIM�>]PMRHIVOSVVIOXYV

%GIXSR ����L4E O�%� 6IMRMKYRKWQMXXIP�FIM�>]PMRHIVOSVVIOXYV

?ÓOSTSP�����A

��� *HQHKPLJXQJVSIOLFKWHQ

,OOXVWUDWLRQV�7LHIGUXFNDQODJHQ�VLQG�QDFK����%,PVFK9��=LII�������DE�HLQHP�6FKZHOOHQZHUW�GHV�/ÎVHPLW�

WHOHLQVDW]HV�LQ�GHU�)DUEH�YRQ����NJ��K�JHQHKPLJXQJVEHGÔUIWLJ��%LV�]X�HLQHP�/ÎVHPLWWHOHLQVDW]�YRQ

����NJ�K�NRPPW�GDV�YHUHLQIDFKWH�*HQHKPLJXQJVYHUIDKUHQ�]XU�$QZHQGXQJ��'HU�LP�$EJDV�HLQ]X�

KDOWHQGH�(PLVVLRQVZHUW�QDFK�7$�/XIW�OLHJW�IÔU�7ROXRO�DXIJUXQG�GHU�=XRUGQXQJ�LQ�6WRIINODVVH�,,�EHL

����PJ�P���7$�/XIW�1U��������XQG�$QKDQJ�(��

1

2

3
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$OOH�GHU]HLW�LQ�'HXWVFKODQG�LQVWDOOLHUWHQ�$QODJHQ�VLQG�QDFK����%LP6FK9�JHQHKPLJXQJVEHGÔUIW�

��� (PLVVLRQVTXHOOHQ��(LQIOX·IDNWRUHQ�XQG

(PLVVLRQVELODQ]

����� (PLVVLRQVTXHOOHQ

$EELOGXQJ����92&�(PLVVLRQVTXHOOHQ�LP�,OOXVWUDWLRQV�7LHIGUXFN

Druck-
prozeß

Farb -
Trocknung

Zwischen-
reinigung

Abluft-
reinigung

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430������A

�� )RUP�+HUVWHOOXQJ��1HEHQ�YHUVFKLHGHQHQ��W]PLWWHOQ�ZHUGHQ�EHL�GHU�=\OLQGHUKHUVWHOOXQJ�XQG�LQV�

EHVRQGHUH�EHL�GHU�=\OLQGHUNRUUHNWXU�]XU�5HLQLJXQJ�7ROXRO�XQG�JHOHJHQWOLFK�(WKDQRO�HLQJHVHW]W�

%HL�KDUWQ¼FNLJHQ�)DUEUHVWHQ�NRPPHQ�]XV¼W]OLFK�$FHWRQ��7HUSHQWLQHUVDW]�XQG�3HWUROHXP�]XP

(LQVDW]��%HL�GHU�DQVFKOLH·HQGHQ�HOHNWURO\WLVFKHQ�(QWIHWWXQJ�ZLUG�WHLOZHLVH�HLQH�HWZD����LJH�(W�

KDQRO��RGHU�0HWKDQROOÎVXQJ�YHUZHQGHW��XP�GLH�2EHUIO¼FKHQVSDQQXQJ�KHUDE]XVHW]HQ��(LQ�JUR�

·HU�7HLO�GLHVHU�/ÎVXQJVPLWWHO�YHUGXQVWHQ��GHU�ÔEULJH�7HLO�JHODQJW�LQV�$EZDVVHU��'D�GLH�.RUUHN�

WXUSO¼W]H�DXV�$UEHLWVVFKXW]JUÔQGHQ�PLW�$EOXIWDEVDXJDQODJHQ�DXVJHVWDWWHW�VLQG��ZHUGHQ�GLH�YHU�

GXQVWHQGHQ�92&�HUIDVVW�XQG�ÔEHU�'DFK�DEJHOHLWHW��(LQH�=XIÔKUXQJ�]X�GHQ�$GVRUEVRWLRQVDQOD�

JHQ�GHV�HLJHQWOLFKHQ�'UXFNSUR]HVVHV�VFKHLGHW�DXIJUXQG�GHU�ZHOFKVHOQGHQ�XQG�WHLOZHLVH�DJJUHVLY

¼W]HQGHQ�=XVDPPHQVHW]XQJ�GHU�DEJHVDXJWHQ�$EOXIW�GHU�.RUUHNWXUSO¼W]H�DXV�

�� )DUE�$XIEHUHLWXQJ��'LH�JHZÔQVFKWH�9LVNRVLW¼W�GHU�)DUEH�ZLUG�GXUFK�GHQ�9HUVFKQLWW�PLW�7ROXRO

DXV�GHP�EHWULHEVLQWHUQHQ�7ROXRO�.UHLVODXI�HLQJHVWHOOW��'LH�9LVNRVLW¼WVHLQVWHOOXQJ�HUIROJW�GLUHNW�DQ

GHQ�0DVFKLQHQ��VR�GDVV�GLH�7ROXRO�9HUGXQVWXQJVYHUOXVWH�YRQ�GHU�+DOOHQ��E]Z��.DSVHODEVDXJXQJ

GHV�'UXFNVDDOHV�HUIDVVW�XQG�GHQ�$GVRUSWLRQVDQODJHQ�GHU�$EOXIWUHLQLJXQJ�]XJHIÔKUW�ZHUGHQ�
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�� 'UXFNSUR]HVV��$XIJUXQG�GHV�KRKHQ�'DPSIGUXFNHV�YRQ�7ROXRO�YHUGXQVWHW�HLQ�7HLO�GLHVHV�/ÎVHPLW�

WHOV�EHUHLWV�XQPLWWHOEDU�LP�'UXFNSUR]HVV��'LH�7ROXRO�9HUGXQVWXQJVYHUOXVWH�ZHUGHQ�YRQ�GHU�+DO�

OHQ��E]Z��.DSVHODEVDXJXQJ�GHV�'UXFNVDDOHV�HUIDVVW�XQG�GHQ�$GVRUSWLRQVDQODJHQ�GHU�$EOXIWUHL�

QLJXQJ�]XJHIÔKUW��$Q�$QGUXFNPDVFKLQHQ�ZHUGHQ�7ROXRO�(PLVVLRQHQ�DOOHUGLQJV�LQ�HLQLJHQ�%H�

WULHEHQ�QLFKW�YRQ�GHU�$EOXIWUHLQLJXQJ�HUIDVVW��GD�GLHVH�%HWULHEVWHLOH�QLFKW�DQ�GLH�$EVDXJDQODJHQ

DQJHVFKORVVHQ�VLQG��'LH�0HQJHQUHOHYDQ]�GHV�$QGUXFNV�LVW�DXIJUXQG�GHU�KHXWLJHQ�GLJLWDOHQ

3URRIPÎJOLFKNHLWHQ�VWDUN�UÔFNO¼XILJ�

�� )DUE�7URFNQXQJ��'LH�7URFNQXQJ�GHU�)DUEH�GXUFK�9HUGXQVWXQJ�GHV�7ROXROV�HUIROJW�ÔEHUZLHJHQG

XQPLWWHOEDU�QDFK�GHP�)DUEDXIWUDJ�LQQHUKDOE�GHU�)DUEZHUNVWURFNQHU��GLH�GLUHNW�DQ�GLH�$EVDXJ�

DQODJHQ�DQJHVFKORVVHQ�VLQG�

�� =ZLVFKHQUHLQLJXQJ�

=ZLVFKHQUHLQLJXQJHQ�ZHUGHQ�HEHQIDOOV�ÔEHUZLHJHQG�PLW�7ROXRO�YRUJHQRPPHQ��:¼KUHQG�GLHVHU

$UEHLWHQ�EOHLEHQ�GLH�$EVDXJDQODJHQ�PHLVW�LQ�%HWULHE��VR�GDVV�GLH�9HUGXQVWXQJVYHUOXVWH�GHQ�$G�

VRUE�WLRQVDQODJHQ�]XJHIÔKUW�ZHUGHQ��9HUVFKOHSSXQJHQ�YRQ�7ROXRO�LQ�QLFKW�DEJHVDXJWH�%HUHLFKH�

GLH�GRUW�]X�GLIIXVHQ�9HUGXQVWXQJVYHUOXVWHQ�IÔKUHQ��HUIROJHQ�LQVEHVRQGHUH�ÔEHU�GLH�IÔU�GLH�5HL�

QLJXQJVDUEHLWHQ�YHUZHQGHWHQ�3XW]ODSSHQ�

�� $EOXIWUHLQLJXQJ�

'LH�PLW�7ROXRO�EHODGHQH�$EOXIW�DXV�GHP�'UXFN�XQG�GHQ�5HLQLJXQJVSUR]HVVHQ�ZLUG�OHLVWXQJVI¼KL�

JHQ�$EOXIWUHLQLJXQJVDQODJHQ�]XJHIÔKUW��GHUHQ�$GVRUEHU�KRKH�$EVFKHLGHJUDGH�HUUHLFKHQ��=X�HU�

KÎKWHQ�7ROXROHPLVVLRQHQ�NDQQ�HV�LQ�$XVQDKPHI¼OOHQ�EHL�d'XUFKEUÔFKHQo�GHU�$GVRUEHU�LQ�XQ�

JÔQVWLJHQ�%HODGXQJVVLWXDWLRQHQ�NRPPHQ��1DFK�GHU�5HJHQHUDWLRQ�GHU�$GVRUEHU�PLW�:DVVHU�

GDPSI�HUIROJW�GLH�ÔEHUZLHJHQGH�5ÔFNJHZLQQXQJ�GHV�GDULQ�HQWKDOWHQHQ�7ROXROV�GXUFK�6WULSSHQ�

%HL�GHU�:LHGHUYHUZHQGXQJ�GHV�'HVRUSWLRQVZDVVHUV�WUHWHQ�ZHLWHUH��XQWHUJHRUGQHWH��7ROXROHPLV�

VLRQHQ�GXUFK�GLH�LP�:DVVHU�YHUEOLHEHQHQ�7ROXRODQWHLOH�DXI��=X�ZHLWHUHQ�UHOHYDQWHQ�7ROXROHPLV�

VLRQHQ�IÔKUW�GDV�7URFNHQIDKUHQ�GHU�$GVRUEHU�XQPLWWHOEDU�QDFK�GHU�'HVRUSWLRQ��'LH�QRFK�IHXFK�

WH�$NWLYNRKOH�KDW�SUDNWLVFK�NHLQ�$GVRUSWLRQVYHUPÎJHQ�IÔU�GDV�7ROXRO�GHU�]XJHIÔKUWHQ�$EOXIW��VR

GDVV�HV�LQ�GHQ�HUVWHQ����r����VHF�GHU�:LHGHULQEHWULHEQDKPH�GHV�$GVRUEHUV�]XU��DOOHUGLQJV

VFKQHOO�DEQHKPHQGHQ��GLUHNWHQ�)UHLVHW]XQJ�GHV�7ROXROV�NRPPW��,Q�HLQLJHQ�$QODJHQ�ZLUG�GLH

$EOXIW�DXV�GLHVHQ�$QIDKU]XVW¼QGHQ�ÔEHU�VSH]LHOOH�/XIWIÔKUXQJHQ�HUQHXW�GHU�=XOXIW�GHU�$EOXI�

WUHLQLJXQJ�]XJHIÔKUW��VR�GDVV�GLHVH�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ�

�� :HLWHUYHUDUEHLWXQJ�

'LH�'UXFNSURGXNWH�WUDJHQ�LQ�GHU�$XVODJH�GHU�'UXFNDQODJHQ�QRFK�UHOHYDQWH�7ROXROJHKDOWH

�FD������PJ�NJ�'UXFNSURGXNW���GLH�LP�=XJH�GHU�:HLWHUYHUDUEHLWXQJ��GHU�'LVWULEXWLRQ�RGHU�GHU

3URGXNWQXW]XQJ�GLIIXV�HPLWWLHUHQ�



UFOPLAN-Vorhaben Nr. 204 04 906/01

,,Senkung der VOC-Emissionen aus Druckereien“ 
Anlagenband 1

28

�� *UXQG��	�7HLOHUHLQLJXQJ�

'LH�5HLQLJXQJVDUEHLWHQ�DQ�GHQ�0DVFKLQHQ�HUIROJHQ�LQQHUKDOE�GHV�JHNDSVHOWHQ�%HUHLFKV�VRZLH�LQ

VSH]LHOOHQ�=\OLQGHUZDVFKDQODJHQ��GHUHQ�$EOXIW�HEHQIDOOV�DEJHVDXJW�XQG�GHU�$EOXIWUHLQLJXQJ�]X�

JHIÔKUW�ZLUG��*UXQGUHLQLJXQJVDUEHLWHQ�LP�5DKPHQ�YRQ�JUXQGOHJHQGHQ�:DUWXQJV��RGHU�´EHU�

KROXQJVPD·QDKPHQ�ZHUGHQ�KHXWH�YLHOIDFK�GXUFK�6WUDKOHQ�PLW�7URFNHQHLV�3HOOHWV�DXVJHIÔKUW�

+LHUGXUFK�ZHUGHQ�92&�(PLVVLRQHQ�YROOVW¼QGLJ�YHUPLHGHQ��9RUDXVVHW]XQJ�LVW�DOOHUGLQJV�HLQ�HQW�

VSUHFKHQGHV�.QRZ�KRZ�XQG�VRUJI¼OWLJHV�$UEHLWHQ��XP�=XVDW]EHODVWXQJHQ�GXUFK�6W¼XEH�HWF��]X

YHUPHLGHQ�

����� (PLVVLRQVELODQ]

(QWI¼OOW��GD�LQ�$QEHWUDFKW�GHU�YLHOI¼OWLJHQ�%HVRQGHUKHLWHQ�GHU�,OOXVWUDWLRQVWLHIGUXFNDQODJHQ�NHLQ�UH�

SU¼VHQWDWLYHU�$QODJHQW\S�DEJHELOGHW�ZHUGHQ�NDQQ�
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��� 0LQGHUXQJVPD·QDKPHQ

����� 0D·QDKPH��1U��������dUHVWWROXRO�UHGX]LHUHQGH�'UXFNIDUEHQo

.XU]EHVFKUHLEXQJ

8PVWHOOXQJ�DXI�VRJHQDQQWH�d5HVWWROXROUHGX]LHUHQGH�)DUEHQo

0LQGHUXQJVZLUNXQJ

%HL�GHQ�dUHVWWROXOROUHGX]LHUHQGH�)DUEHQo��ZLUG�GLH�)LOPELOGXQJ�DXI�GHU�)DUEREHUIO¼FKH�GXUFK�YHU¼Q�

GHUWH�5H]HSWXUHQ�YHU]ÎJHUW��6R�NDQQ�HLQ�GHXWOLFK�KÎKHUHU�$QWHLO�GHV�LQ�GHU�'UXFNIDUEH�HQWKDOWHQHQ

7ROXROV�GLUHNW�LQ�GHU�)DUEWURFNQXQJ�GHU�'UXFNDQODJH�DXVJHWULHEHQ�ZHUGHQ��'LHVH�(PLVVLRQHQ�ZHU�

GHQ�YRQ�GHQ�LQVWDOOLHUWHQ�$EOXIWUHLQLJXQJVDQODJHQ�PLW�KRKHU�(IIL]LHQ]�HUIDVVW�XQG�DEJHVFKLHGHQ�

'LH�5HVWEHODGXQJHQ�GHU�3URGXNWH�LQ�GHU�$XVODJH�GHU�0DVFKLQHQ�NÎQQHQ�VR�XP��������UHGX]LHUW

ZHUGHQ��'LHV�EHGHXWHW�HLQH�5HGXNWLRQ�GHU�GLIIXVHQ�(PLVVLRQHQ�LQ�JOHLFKHU�*UÎ·HQRUGQXQJ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�GLIIXVHQ�(PLVVLRQHQ

�������W�D��0DVFKLQHQNRQVWHOODWLRQ������'LH�5HFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'XUFK�dUHVWWROXROUHGX]LHUHQGH�'UXFNIDUEHQo�NÎQQHQ�GLH�GLIIXVHQ�(PLVVLRQHQ�DXV�GHQ�'UXFNSUR�

GXNWHQ��HLQVFKO��0DNXODWXUHQ��XP����r�����UHGX]LHUW�ZHUGHQ��'LH�GLIIXVHQ�(PLVVLRQHQ�ZHUGHQ�]X

FD������GXUFK�GLH�$XVWU¼JH�ÔEHU�GLH�3URGXNWH�JHSU¼JW��'LH�GLIIXVHQ�(PLVVLRQHQ�ZLHGHUXP�EHWUD�

JHQ�EHL�HLQHU�$QODJH��GLH�ELVODQJ�NHLQH�GHUDUWLJHQ�)DUEHQ�HLQVHW]W��FD����������GHU�*HVDPWHPLV�

VLRQHQ��(V�NÎQQHQ�VRPLW�FD������GHU�$QODJHQHPLVVLRQHQ�YHUPLHGHQ�ZHUGHQ�

'DYRQ�DXVJHKHQG��GDVV�HV�VLFK�GHU]HLW�EHUHLWV�EHL�PHKU�DOV�����GHU�HLQJHVHW]WHQ�,OOXVWUDWLRQVWLHI�

GUXFNIDUEHQ�XP�d5HVWWROXROUHGX]LHUHQGH�)DUEHQo�KDQGHOW��XQG�HLQH�5HVWJUÎ·H�YRQ�FD������d6RQ�

GHUIDUEHQo�IÔU�6SH]LDODQZHQGXQJHQ�XQYHU]LFKWEDU�LVW��HUJ¼EH�VLFK�HLQ�8PVHW]XQJVJUDG�YRQ�FD�

����EH]RJHQ�DXI�GLH�YHUGUXFNWH�)DUEPHQJH�

����������������������������������������������������

�� &IHEYIVPMGLIV[IMWI�OSRRXIR�J²V�HMIWIR�&IVIMGL�ZSR�HIR�*EVFLIVWXIPPIVR�OIMRI�FIPEWXFEVIR�%FWEX^HEXIR�ZIVJ²KFEV�KIQEGLX
[IVHIR��%YW�HMIWIQ�+VYRH�[YVHI�²FIV�IMRI�/YV^YQJVEKI�FIM�IMRMKIR�&IXVIMFIVR�KVS�IV�-PPYWXVEXMSRWXMIJHVYGOERPEKIR�HIV�%R�
XIMP�VIWXXSPYSPVIHY^MIVIRHIV�*EVFIR�EQ�+IWEQXJEVFZIVFVEYGL�EFKIJVEKX��%YJKVYRH�HIV�LSLIR�1IRKIRFIHIYXYRK�HIW�(VYGO�
JEVFIRZIVFVEYGLW�ER�HIR�+VS�ERPEKIR�^IMKXI�WMGL��HEWW�HIV�1EVOXERXIMP�HIV�XSPYSPVIHY^MIVXIR�*EVFIR�FIM�QMRHIWXIRW����
PMIKX�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GHQ�OHLFKW�HUKÎKWHQ�7ROXROHLQWUDJ�LQ�GLH�$GVRUEHU�$QODJHQ�VWHLJW�GHU�(QHUJLHEHGDUI�]XU

'HVRUS�WLRQ�JHULQJIÔJLJ�DQ��$QGHUHUVHLWV�ZLUG�GDV�GHVRUELHUWH�7ROXRO�DXI�KRKHP�(LQVDW]QLYHDX�ZLH�

GHU�YHUZHQGHW��VR�GDVV�KLHU�HLQH�(QWODVWXQJ�GHU�HQWVSUHFKHQGHQ�9RUNHWWH�HUIROJW�

'LH�ZHLWHUHQ�8PZHOWZLUNXQJHQ�VLQG�LQVJHVDPW�DOV�VHKU�JHULQJ�HLQ]XVWXIHQ�

(UVFKOLH·EDUNHLW

'LH�dUHVWWROXROUHGX]LHUHQGH�)DUEHQo�VLQG�PLWWOHUZHLOH�IÔU�HLQH�EUHLWH�3DOHWWH�YRQ�$QZHQGXQJVI¼OOHQ

HLQVHW]EDU��VR�GDVV�WHFKQLVFKH�5HVWULNWLRQHQ�QXU�LQ�ZHQLJHQ�6RQGHUI¼OOHQ�EHVWHKHQ��'D�DXIJUXQG

GHV�JHVWLHJHQHQ�3URGXNWLRQVDQWHLOV�DXFK�SUDNWLVFK�NHLQ�3UHLVXQWHUVFKLHG�PHKU�]X�NRQYHQWLRQHOOHQ

)DUEHQ�EHVWHKW��LVW�GLH�(UVFKOLH·EDUNHLW�GHV�QRFK�EHVWHKHQGHQ�0DUNWSRWHQWLDOV�JXW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

$XI�%DVLV�GHU�GHQ�*XWDFKWHUQ�]XU�9HUIÔJXQJ�VWHKHQGHQ�'DWHQ��LVW�GLH�0D·QDKPH�DOV�NRVWHQQHXWUDO

DQ]XVHKHQ�

����������������������������������������������������

�� %YJKVYRH�HIV�[IRMKIR�1EVOXXIMPRILQIV�YRH�HIV�LSLIR�*EVFIMROEYJWQIRKIR�HIV�IMR^IPRIR�&IXVMIFI��YRXIVPMIKX�HMI�4VIMWKI�
WXEPXYRK�HIV�-PPYWXVEXMSRWXMIJHVYGOJEVFIR�^Y�IMRIQ�LSLIR�%RXIMP�HIR�FMPEXIVEPIR�:IVLERHPYRKIR�^[MWGLIR�*EVFLIVWXIPPIV�YRH
(VYGOFIXVMIF��(MIWI�(EXIR�[IVHIR�ZIVXVEYPMGL�KILERHLEFX�
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����� 0D·QDKPHQ�1U��������8POXIWWHFKQLN

.XU]�%HVFKUHLEXQJ

8PUÔVWXQJ�DXI�8POXIWWHFKQLN

0LQGHUXQJVZLUNXQJ

%HL�GLHVHU�7HFKQLN�ZLUG�GDV�5HLQJDV�QDFK�GHU�$GVRUEHUDQODJH�GHU�$EOXIW5HLQLJXQJ�HUQHXW�GHP

'UXFNVDDO��GHU�0DVFKLQHQNDSVHO��]XJHIÔKUW��+LHUGXUFK�ZLUG�GLH�)UHLVHW]XQJ�GHV�5HVWWROXROV�LP�5HLQ�

JDV�XQWHUEXQGHQ��9RUDXVVHW]XQJ�LVW�GLH�,QVWDOODWLRQ�HLQHV�]XV¼W]OLFKHQ�$GVRUEHUV�XQG�5HJHOXQJV�

WHFKQLN��XP�NRQWUROOLHUWH��JHULQJH�7ROXROEHODVWXQJHQ�LQ�GHU�8POXIW�VLFKHU]XVWHOOHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI������W�D��GLHV�HQWVSULFKW�����GHU�(PLVVLRQHQ�DXV

GHP�5HLQJDV��������WD��0DVFKLQHQNRQVWHOODWLRQ������'LH�5HFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDK�

PHQ�

'XUFK�8PUÔVWXQJ�DXI�8POXIWWHFKQLN�NÎQQHQ�GLH�7ROXROHPLVVLRQHQ�PLW�GHP�5HLQJDV�IDVW�YROOVW¼QGLJ

XQWHUEXQGHQ�ZHUGHQ��'LH�5HFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�����GHU�$QODJHQ�LQ�GHQ

NRPPHQGHQ����-DKUHQ�DXI�8POXIWWHFKQLN�XPJHUÔVWHW�ZHUGHQ��VR�GDVV�GLH�(PLVVLRQHQ�DXV�GHP

5HLQJDV�XP�����YHUPLQGHUW�ZHUGHQ�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GHQ�]XV¼W]OLFKHQ�'HVRUSWLRQVDXIZDQG�VWHLJW�GHU�'DPSIEHGDUI�GHU�$QODJH�GHXWOLFK�DQ��'LHVHU

]XV¼W]OLFKH�(QHUJLHEHGDUI�NDQQ�]XP�7HLO�GXUFK�HLQH�9HU¼QGHUXQJ�GHU�.OLPDEHGLQJXQJHQ�LQ�GHU

0DVFKLQHQNDSVHO�XQG�GXUFK�HLQH�HIIL]LHQWH�:¼UPH�.¼OWHNRSSOXQJ�JHPLQGHUW�ZHUGHQ�

'LH�HQHUJLHVHLWLJHQ�(IIHNWH��GLH�PLW�HLQHP�]XV¼W]OLFKHQ�$XVVWR·�DQ�&2���62��XQG�12[�HLQKHUJHKHQ�

ODVVHQ�VLFK�XQDEK¼QJLJ�YRP�NRQNUHWHQ�*HVDPWHQHUJLH��XQG�$EOXIWUHLQLJXQJVNRQ]HSW�GHU�$QODJHQ

QLFKW�VLQQYROO�TXDQWLIL]LHUHQ��'D�(LQ]HOIDOOEHUHFKQXQJHQ�DEHU�]HLJHQ��GDVV�VLH�GXUFKDXV�LQ�*UÎ·HQ�

RUGQXQJHQ�OLHJHQ�NÎQQHQ�GLH�LP�5DKPHQ�HLQHU�XPZHOWEH]RJHQHQ�*HVDPWRSWLPLHUXQJ�HQWVFKHL�

GHQG�VLQG��LVW�KLHU�HLQH�IXQGLHUWHUH�%HZHUWXQJ�QRWZHQGLJ��$XIJUXQG�GHU�9LHO]DKO�GHU�]X�EHUÔFNVLFK�

WLJHQGHQ�3DUDPHWHU�NDQQ�HLQH�VROFKH�ÔEHUJUHLIHQGH�%HZHUWXQJ�QXU�HQWODQJ�NRQNUHWHU�0RGHOOI¼OOH

RSHUDWLRQDOLVLHUW�ZHUGHQ��'LH�%LOGXQJ�UHS¼VHQWDWLYHU�XQG�ÔEHUWUDJEDUHU�0RGHOOI¼OOH�EHGDUI�DOOHUGLQJV
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GHU�IXQGLHUWHQ�'LVNXVVLRQ�PLW�GHQ�%HWUHLEHUQ�YHUVFKLHGHQHU�$QODJHQ���,P�5DKPHQ�GHV�GXUFKJHIÔKU�

WHQ�9RUKDEHQV�NRQQWHQ�ZHGHU�HLQH�VROFKH�DXI�EUHLWHU�'LVNXVVLRQ�IXVVHQGH�0RGHOOELOGXQJ�QRFK�GLH

GDUDXI�DXIEDXHQGHQ�'HWDLOEHUHFKQXQJHQ�JHOHLVWHW�ZHUGHQ�

,QLWLLHUW�GXUFK�GLH�'LVNXVVLRQHQ�LQ�GHQ�SURMHNWEHJOHLWHQGHQ�)DFKJHVSU¼FKHQ�ZXUGH�XQWHU�)HGHUIÔK�

UXQJ�GHV�%XQGHVYHUEDQGHV�'UXFN�LQ�GHQ�EHWURIIHQHQ�)DFKNUHLVHQ�PLW�GHQ�HQWVSUHFKHQGH�$EVWLP�

PXQJVDNWLYLW¼WHQ�EHJRQQHQ��PLW�GHP�=LHO�ELV�0LWWH������HQWVSUHFKHQGH�%HZHUWXQJVHUJHEQLVVH�IÔU

GHILQLHUWH�$QODJHQW\SHQ�YRUOHJHQ�]X�NÎQQHQ��'LH�*XWDFKWHU�VLQG�LQ�GLH�NRQ]HSWLRQHOOHQ�9RUÔEHUOH�

JXQJHQ�]X�GLHVHQ�$NWLYLW¼WHQ�LQYROYLHUW��1HEHQ�GHQ�HQHUJLHVHLWLJHQ�ZHUGHQ�DXFK�GLH�HLQVDW]VWRIIEH�

]RJHQHQ�XQG�GLH�DEZDVVHUVHLWLJHQ�(IIHNWH�GHU�$QODJHQXPVWHOOXQJ�PLW�LQ�GLH�%HZHUWXQJ�DXI]XQHK�

PHQ�VHLQ�

(UVFKOLH·EDUNHLW

'LH�(UVFKOLH·EDUNHLW�GLHVHU�0D·QDKPH�LVW�LP�KRKHQ�0D·H�YRQ�GHQ�ÎNRQRPLVFKHQ�(IIHNWHQ�GHU�8P�

VWHOOXQJ�DEK¼QJLJ��(UJHEHQ�VLFK�VHOEVWWUDJHQGH�.RVWHQHIIHNWH�VR�LVW�GDPLW�]X�UHFKQHQ��GDVV�EHL

1HXDQODJHQ�HQWVSUHFKHQGH�,QVWDOODWLRQHQ�YRUJHQRPPHQ�ZHUGHQ�

1DFKUÔVWXQJHQ�DQ�$OWDQODJHQ�VFKHLGHQ�DXIJUXQG�GHV�VHKU�KRKHQ�8PUÔVWXQJVEHGDUIHV��X�D��IÔU�HLQH

NRPSOHWW�QHXH�=XOXIWWHFKQLN��GDJHJHQ�ZHLWJHKHQG�DXV�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

$XIJUXQG�GHU�EHUHLWV�DQJHIÔKUWHQ�$EK¼QJLJNHLW�GHV�WHFKQLVFKHQ�.RQ]HSWHV�YRQ�GHQ�NRQNUHWHQ

DQODJHQWHFKQLVFKHQ�5DKPHQEHGLQJXQJHQ��O¼VVW�VLFK�GHU]HLW�NHLQH�VLQQYROOH�ÎNRQRPLVFKH�*HVDPW�

EHZHUWXQJ�YRUQHKPHQ��'D�GLH�0D·QDKPH�VHKU�HQJ�PLW�GHU�*HVDPWHQHUJLHYHUVRUJXQJ�GHU�$QODJHQ

YHUNQÔSIW�LVW��GRPLQLHUHQ�GDUÔEHU�KLQDXV�GLH�)UDJHQ�GHU�(QHUJLHWU¼JHUSUHLVH�VRZLH�GHU�JJI��PÎJOL�

FKHQ�*XWVFKULIWHQ�IÔU�GLH�(LQVSHLVXQJ�YRQ�´EHUVFKXVVHQHUJLHQ��6WURP�DXV�.UDIW�:¼UPHNRSSOXQJ

VRZLH�ÔEHUVFKÔVVLJH�'DPSIPHQJHQ��GLH�.DONXODWLRQ��+LHU�VLQG�GLH�DNWXHOOHQ�G\QDPLVFKHQ�9HU¼QGH�

UXQJHQ�DXI�GHP�6WURPPDUNW�VRZLH�GLH�UHJLRQDOHQ�%HVRQGHUKHLWHQ�EHL�(LQVSHLVXQJHQ�YRQ�´EHU�

VFKXVVHQHUJLHQ�]X�EHUÔFNVLFKWLJHQ�

����������������������������������������������������

�� (MI�HIV^IMX�MR�(IYXWGLPERH�MRWXEPPMIVXIR�%RPEKIR�YRXIVWGLIMHIR�WMGL�MR�IMRMKIR�J²V�HMI�+IWEQXFIYVXIMPYRK�[IWIRXPMGLIR�4EVE�
QIXIVR�HIYXPMGL��7S�WMRH�^�&��MR�IMRMKIR�%RPEKIR�HMI�1EWGLMRIR�IMR^IPR�IMRKILEYWX�[ÇLVIRH�FIM�ERHIVIR�%RPEKIR�HIV�KI�
WEQXI�(VYGOWEEP�EPW�/ETWIPYRK�JYRKMIVX��%YGL�HMI�)RIVKMIZIVWSVKYRKW��YRH�%FPYJXVIMRKYKWRERPEKIROSR^ITXI�WXIPPIR�WMGL�MQ
(IXEMP�WILV�YRXIVWGLMIHPMGL�HEV�
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�� 2IIVHWGUXFN

��� 'UXFNSULQ]LS

%HLP�2IIVHWGUXFN�OLHJHQ�GLH�GUXFNHQGHQ�XQG�QLFKW�GUXFNHQGHQ�)O¼FKHQ�LQ�HLQHU�(EHQH��XQWHUVFKHL�

GHQ�VLFK�DEHU�LQ�LKUHP�%HQHW]XQJVYHUPÎJHQ��'LH�QLFKW�GUXFNHQGHQ�%HUHLFKH�VLQG�EHVRQGHUV�JXW�PLW

:DVVHU�E]Z��HLQHP�:DVVHU�$ONRKRO�*HPLVFK�XQG�VHKU�VFKOHFKW�PLW�ÎOLJHQ�)OÔVVLJNHLWHQ�EHQHW]EDU�

0DQ�EH]HLFKQHW�GLHVH�(LJHQVFKDIWHQ�YRQ�2EHUIO¼FKHQ�DOV�dK\GURSKLOo��ZDVVHUOLHEHQG��E]Z��dOLSR�

SKREo��IHWWDEZHLVHQG���'LH�GUXFNHQGHQ�%HUHLFKH�YHUKDOWHQ�VLFK�JHQDX�XPJHNHKUW��VLH�VLQG�dK\GUR�

SKREo��:DVVHU�DEZHLVHQG��E]Z��pOLSRSKLOp��IHWWOLHEHQG��

'LH�'UXFNIRUP��LQ�GHU�5HJHO�HLQH�$OXPLQLXPSODWWH��ZLUG�]XQ¼FKVW�ÔEHU�HLQ�)HXFKWZHUN�PLW�:DVVHU

RGHU�HLQHP�:DVVHU�$ONRKRO�*HPLVFK�LQ�%HUÔKUXQJ�JHEUDFKW��d:LVFKZDVVHUo���GDV�GLH�QLFKW�

GUXFNHQGHQ�%HUHLFKH�EHQHW]W��$QVFKOLH·HQG�HUIROJW�DQ�GHQ�GUXFNHQGHQ��OLSRSKLOHQ�6WHOOHQ��GLH�QRFK

QLFKW�GXUFK�GDV�:LVFKZDVVHU�dEHVHW]Wo�VLQG��GHU�)DUEDXIWUDJ�GXUFK�GLH�)DUEZDO]H��'LH�DXI�GHU

'UXFNIRUP�HQWVSUHFKHQG�GHP�'UXFNELOG�YHUWHLOWH�)DUEH�ZLUG�VFKOLH·OLFK�ÔEHU�HLQ�*XPPLWXFK�DOV

=ZLVFKHQWU¼JHU�DXI�GHQ�%HGUXFNVWRII��]�%��3DSLHU��ÔEHUWUDJHQ��'HU�2IIVHWGUXFN�LVW�GDKHU�HLQ�LQGLUHN�

WHV�'UXFNYHUIDKUHQ��dRII�VHWo��HQJO��� �DEVHW]HQ��

��� )DUEHQ

(V�NRPPHQ�SDVWÎVH�RGHU�GLFNIOÔVVLJH�)DUEHQ�DXI�%DVLV�KRFKVLHGHQGHU�0LQHUDOÎOH�]XP�(LQVDW]��GH�

UHQ�=XVDPPHQVHW]XQJ�LQ�GHQ�IROJHQGHQ�.DSLWHOQ�Q¼KHU�EHVFKULHEHQ�ZLUG�

(QGODQJ�GHU�XQWHUVFKLHGOLFKHQ�7URFNQXQJVSULQ]LSLHQ�GHU�)DUEHQ�ZHUGHQ�GLH�HLQ]HOQHQ�9HUIDKUHQV�

YDULDQWHQ�GHV�2IIVHWGUXFNHV�XQWHUVFKLHGHQ�

• GLH�FKHPLVFKH�7URFNQXQJ��GXUFK�2[LGDWLRQ�GHV�)DUEILOPV�DQ�GHU�/XIW�NRPPW�EHLP�%RJHQRIIVHW�

GUXFN�XQG�GHP�(QGORVGUXFN�]XU�$QZHQGXQJ

• GLH�SK\VLNDOLVFKH�7URFNQXQJ�GXUFK�:HJVFKODJHQ�GHV�0LQHUDOÎODQWHLOV�LQ�GHQ�%HGUXFNVWRII�ZLUG

EHLP�&ROGVHW�'UXFN�JHQXW]W

• 'LH�SK\VLNDOLVFKH�7URFNQXQJ�GXUFK�$XVWUHLEHQ�GHV�0LQHUDOÎODQWHLOV�LQ�HLQHP�+HL]NDQDO�LVW�GLH

%DVLV�GHV�+HDWVHWGUXFNV�
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��� %HGUXFNVWRIIH

(V�ZHUGHQ�SUDNWLVFK�DOOH�6RUWHQ�3DSLHUH�XQG�3DSSHQ�VRZLH�LQ�EHJUHQ]WHP�8PIDQJ�DXFK�VDXJI¼KLJH

.XQVWVWRIIIROLHQ�HLQJHVHW]W��'DV�0DWHULDO�ZLUG�VRZRKO�LQ�)RUP�YRQ�5ROOHQ��ZLH�DXFK�DOV�%RJHQZDUH

YHUDUEHLWHW�

��� 3URGXNWH

(V�ZHUGHQ�$XIODJHQ�YRQ�FD������ELV���������([HPSODUHQ�SURGX]LHUW��]�%��=HLWXQJHQ�XQG�=HLWVFKULI�

WHQ��%ÔFKHU��$N]LGHQ]HQ�DOOHU�$UW��)RUPXODUH��.DWDORJH�:HUEHGUXFNVDFKHQ��*HVFK¼IWVGUXFNVDFKHQ

HWF����'HU�2IIVHWGUXFN�KDW�PLW�FD������GHQ�JUÎ·WHQ�$QWHLO�DP�3URGXNWLRQVZHUW�GHU�JUDILVFKHQ�(U�

]HXJQLVVH��1HEHQ�JUDILVFKHQ�3URGXNWHQ�ZHUGHQ�DXFK�9HUSDFNXQJHQ�XQG�'LVSOD\V�LP�2IIVHWGUXFN�

YHUIDKUHQ�KHUJHVWHOOW�
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�� &ROGVHW�2IIVHWGUXFN��0DVFK��.RQVW������

��� )DUEV\VWHP

&ROGVHW�)DUEHQ�ZHUGHQ�LP�=HLWXQJV�5ROOHQRIIVHWGUXFN�HLQJHVHW]W��6LH�WURFNQHQ�ÔEHUZLHJHQG�GXUFK

(LQGULQJHQ��d:HJVFKODJHQo��LQ�GHQ�%HGUXFNVWRII��'HU�DXI�GHU�3DSLHUREHUIO¼FKH�YHUEOHLEHQGH�)DUE�

ILOP�YHUQHW]W��K¼UWHW�DEHU�QLFKW�DXV��'LHVH�(LJHQVFKDIW�UHVXOWLHUW�EHL�GHQ�&ROGVHWIDUEHQ�GDUDXV��GDVV

VLH�DXI�GHU�%DVLV�YRQ�0LQHUDOÎOHQ�PLW�6LHGHEHUHLFKHQ�JUÎ·HU�����&�KHUJHVWHOOW�VLQG�

'LH�7DEHOOH����]HLJW�HLQH�HQWVSUHFKHQGH�'XUFKVFKQLWWVUH]HSWXU�IÔU�&ROGVHW�2IIVHWGUXFNIDUEHQ�

7DEHOOH����'XUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�IÔU�&ROGVHW�2IIVHWGUXFNIDUEHQ

%HVWDQGWHLO ,QKDOWVWRIIH $QWHLO��*HZ���

&MRHIQMXXIP

��0¸WIQMXXIPOSQTSRIRXI 1MRIVEP¸PI��7MIHIFIVIMGL�"�����'� ��������

��&MRHIQMXXIPOSQTSRIRXI ,EV^I��TJPER^PMGLI�ÓPI ��������

*EVFQMXXIP SVKERMWGLI��ERSVKERMWGLI�4MKQIRXI
�²FIV[MIKIRH�[IVHIR�7OEPEJEVFIR�YRH�IMRI�7SR�
HIVJEVFI�IMRKIWIX^X�

��������

*EVF�,MPJWQMXXIP 7MOOEXMZI�YRH�8VSGOIRWXSJJI��1IXEPPWIMJIR���3\MHEXM�
SRWMRLMFMXSVIR��^�&��&YXL]PL]HVS\]XSPYSP��,]HVS�
GLMRSR��
%RMXLEYXQMXXIP��^�&��']GPSLI\ERSRS\MQ���/SQTPI\�
FMPHRIV��^�&��)(8%��8EVXVEXI�

 ����

4L]WMO��)MKIRWGLEJXIR��*IWXO¸VTIVKILEPX�GE�������YRXIVIV�,IM^[IVX�"�GE�����1.�OK��*PEQQTYROX�"����'

?ÓOSTSP�+QF,���&�%�9�1�������A

��� 3URGXNWH�	�%HGUXFNVWRIIH

$XI�&ROGVHW�0DVFKLQHQ�ZHUGHQ�ÔEHUZLHJHQG�=HLWXQJHQ��$Q]HLJHQEO¼WWHU�XQG�TXDOLWDWLY�HLQIDFKH

$N]LGHQ]HQ�JHGUXFNW��'DQHEHQ�ZHUGHQ�WHLOZHLVH�DXFK�%ÔFKHU�XQG�7HOHIRQEÔFKHU�DXI�GHUDUWLJHQ

0DVFKLQHQ�SURGX]LHUW��$OV�%HGUXFNVWRIIH�NRPPHQ�DXVVFKOLH·OLFK�EDKQIÎUPLJH�3DSLHUH�LQ�)RUP�YRQ

3DSLHUUROOHQ�]XP�(LQVDW]�

��� %HWULHEH�	�0DVFKLQHQSDUN

'DV�'UXFNYHUIDKUHQ�ZLUG�EXQGHVZHLW�LQ�FD������]XPHLVW�HWZDV�JUÎ·HUHQ�%HWULHEHQ�HLQJHVHW]W

�!����0LWDUEHLWHU���(V�VLQG�FD������0DVFKLQHQ�PLW�FD��������'UXFNZHUNHQ�LQVWDOOLHUW�>%9'������@�
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'LH�0DVFKLQHQ�XQWHUVFKHLGHQ�VLFK�LP�YHUDUEHLWEDUHQ�%HGUXFNVWRII�)RUPDW��LQ�GHU�=DKO�GHU�'UXFN�

ZHUNH�XQG�GHU�0ÎJOLFKNHLWHQ�GHU�3DSLHUEDKQIÔKUXQJ��6LH�VLQG�ELVODQJ�QXU�LQ�JHULQJHP�0D·�PLW

DXWRPDWLVFKHQ�:DVFKHLQULFKWXQJHQ�DXVJHUÔVWHW�

��� 92&�UHOHYDQWH�(LQVDW]VWRIIH

,P�&ROGVHW�2IIVHWGUXFN�NRPPHQ�GLH�IROJHQGHQ�92&�UHOHYDQWHQ�6WRIIH�]XP�(LQVDW]�

7DEHOOH����92&�UHOHYDQWH�6WRIIH�LP�&ROGVHW�2IIVHWGUXFN

6WRII 'DPSIGUXFN
?FIM���'A

6SH]LILVFKH
@(LQVDW]PHQJH
?MR�+I[���HIV�IMRKIWIX^XIR
*EVFIA

(LQVDW]]ZHFN

1MRIVEP¸P��SHIV
TJPER^IR¸PFEWMIVXI
6IMRMKYRKWQMXXIP
YRXIVWGLMIHPMGLIV
7MIHIFIVIMGLI

+IWEQX�

%�-�� "����L4E
%�--�� �������L4E
%�---�� ����������L4E
,'%� �����������L4E
:'%��  �����L4E

�����

����
�����
�����
�����
����

6IMRMKYRK�HIV��JEVFJ²LVIR�
HIR��1EWGLMRIRXIMPI�[ÇL�
VIRH�YRH�REGL�HIQ�(VYGO�
6IMRMKYRK�[IMXIVIV�1EWGLM�
RIRXIMPI

?ÓOSTSP�����A

��� *HQHKPLJXQJVSIOLFKWHQ

&ROGVHW�2IIVHWDQODJHQ�VLQG�QDFK�GHU����%,PVFK9�QLFKW�JHQHKPLJXQJVEHGÔUIWLJ�
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��� (PLVVLRQVTXHOOHQ��(LQIOX·IDNWRUHQ�	�(PLVVLRQVELODQ]

����� (PLVVLRQVTXHOOHQ

$EELOGXQJ����92&�(PLVVLRQVTXHOOHQ�LP�&ROGVHW�2IIVHWGUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

(Abluft-
reinigung)

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430�����A

�� )RUP�+HUVWHOOXQJ�

%HL�GHU�+HUVWHOOXQJ�GHU�'UXFNIRUP��$OXPLQLXPSODWWH��ZHUGHQ�NHLQH�92&�UHOHYDQWHQ�6WRIIH�HLQ�

JHVHW]W�

�� )DUE�$XIEHUHLWXQJ�

'LH�%HUHLWVWHOOXQJ�GHU�)DUEH�IÔU�GHQ�'UXFNSUR]HVV�LVW�QLFKW�PLW�92&�(PLVVLRQHQ�YHUEXQGHQ��GD

DXVVFKOLH·OLFK�)DUEHQ�DXI�GHU�%DVLV�VFKZHU�IOÔFKWLJHU�0LQHUDOÎOH�YHUDUEHLWHW�ZHUGHQ�

�� 'UXFNSUR]HVV�

:¼KUHQG�GHV�'UXFNV�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ��GD�GLH�HLQJHVHW]WHQ�+LOIVPLWWHO�]XU�9HU�

EHVVHUXQJ�GHU�:LVFKZDVVHUHLJHQVFKDIWHQ�QXU�LQ�VHOWHQHQ�)¼OOHQ�JHULQJH�92&�$QWHLOH��,VRSUR�

SDQRO��HQWKDOWHQ�

�� )DUE�7URFNQXQJ�

%HL�GHU�)DUE�7URFNQXQJ�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ�

�� =ZLVFKHQUHLQLJXQJ�

'HU�'UXFNYRUJDQJ�PXVV�WHLOZHLVH�IÔU�=ZLVFKHQUHLQLJXQJHQ�XQWHUEURFKHQ�ZHUGHQ��XP�HLQH

JOHLFKP¼·LJH�3URGXNWTXDOLW¼W�VLFKHU]XVWHOOHQ��,Q�GLHVHQ�)¼OOHQ�ZHUGHQ�GLH�*XPPLWÔFKHU�YRQ

)DUEDXIEDX�XQG�3DSLHUDQKDIWXQJHQ�JHUHLQLJW��'LH�+ÎKH�GHU�92&�(PLVVLRQHQ�LVW�DEK¼QJLJ�YRP
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'DPSIGUXFN�GHV�YHUZHQGHWHQ�5HLQLJXQJVPLWWHOV��YRQ�GHU�5HLQLJXQJVWHFKQLN��DXWRPDWLVFKH

:DVFKDQODJHQ�RGHU�+DQGUHLQLJXQJ��VRZLH�YRQ�GHU�+DQGKDEXQJVSUD[LV��$XWRPDWLVFKH�:DVFK�

DQODJHQ�VLQG�GHU]HLW�LQ�FD������GHU�%HWULHEH�LQVWDOOLHUW��(WZD�����GHU�HLQJHVHW]WHQ�5HLQL�

JXQJVPLWWHO�VLQG�GHU]HLW�92&�UHOHYDQWH�0LWWHO��'DYRQ�ZHUGHQ�HWZD�����]XU�=ZLVFKHQUHLQL�

JXQJ�HLQJHVHW]W�

'LH�=DKO�GHU�=ZLVFKHQUHLQLJXQJHQ�LVW�DEK¼QJLJ�YRQ�GHU�JHIRUGHUWHQ�'UXFNTXDOLW¼W�VRZLH�YRP

3DSLHU�XQG�GHU�)DUEH��,VW�]ZLVFKHQ�]ZHL�'XFNDXIWU¼JHQ�HLQ�)DUEZHFKVHO�HUIRUGHUOLFK��VLQG�DOOH

IDUEIÔKUHQGHQ�7HLOH��)DUEZDO]HQ��*XPPLWÔFKHU�XQG�)DUEN¼VWHQ��]X�UHLQLJHQ�

�� $EOXIWUHLQLJXQJ�

(LQH�5HLQLJXQJ�GHU�$EOXIW�ZLUG�DXIJUXQG�GHU�JHULQJHQ�92&�.RQ]HQWUDWLRQHQ��GLH�LQ�GHU

5DXPOXIW�Z¼KUHQG�GHU�5HLQLJXQJ�PLW�92&�UHOHYDQWHQ�0LWWHOQ�DXIWUHWHQ��QLFKW�GXUFKJHIÔKUW�

�� :HLWHUYHUDUEHLWXQJ�

%HL�GHU�:HLWHUYHUDUEHLWXQJ�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ�

�� *UXQG��	�7HLOHUHLQLJXQJ�

1DFK�3URGXNWLRQVHQGH�ZHUGHQ�GLH�IDUEIÔKUHQGHQ�7HLOH�GHU�0DVFKLQHQ�JHUHLQLJW��'LH�+ÎKH�GHU

92&�(PLVVLRQHQ�LVW�DEK¼QJLJ�YRP�'DPSIGUXFN�GHV�YHUZHQGHWHQ�5HLQLJXQJVPLWWHOV�

%HL�GHU�7HLOHUHLQLJXQJ�ZHUGHQ�)DUEN¼VWHQ��)DUEPHVVHU�X�¼��YLHOIDFK�DXVJHEDXW�XQG�DQ�VSH]LHOOHQ

:DVFKSO¼W]HQ�JHUHLQLJW��'D]X�ZHUGHQ�HWZD�����GHU�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�YHUZHQGHW�

,Q�HWZD�����GHU�%HWULHEH�ILQGHW�GLH�5HLQLJXQJ�LQ�VSH]LHOOHQ��JHNDSVHOWHQ��7HLOHZDVFKDQODJHQ

VWDWW�

'LH�5HLQLJXQJ�ZHLWHUHU�0DVFKLQHQWHLOH�JHVFKLHKW�LP�5DKPHQ�HLQHU�*UXQGUHLQLJXQJ�]XP�(QGH

GHU�:RFKH�RGHU�LQ�JUÎ·HUHQ�SHULRGLVFKHQ�$EVW¼QGHQ��'D]X�ZHUGHQ�FD������GHU�HLQJHVHW]WHQ

5HLQLJXQJVPLWWHO�YHUZHQGHW��'LH�+¼XILJNHLW�GHUDUWLJHU�5HLQLJXQJVYRUJ¼QJH�LVW�DEK¼QJLJ�YRQ

GHU�d,QVWDQGKDOWXQJV�3KLORVRSKLHp�GHU�8QWHUQHKPHQ�
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����� (PLVVLRQVELODQ]

)ÔU�HLQH�W\SLVFKH�0RGHOOPDVFKLQH�HUJLEW�VLFK�DXI�%DVLV�GHU�LP�3URMHNWUDKPHQ�GXUFKJHIÔKUWHQ�'D�

WHQHUKHEXQJ�GDV�IROJHQGH�(LQVDW]��XQG�(PLVVLRQVVFKDXELOG�

$EELOGXQJ����92&�-DKUHVELODQ]�HLQHU�&ROGVHW�2IIVHWGUXFNPDVFKLQH

Teile-
reinigung (25%)

Feucht-
wasser

Reinigungs-
mittel im Abfall
= 21,7 t/a VOC

Farbe

744 t/a

ohne VOC

Isopropanol

0 l/a

= 0 t/a VOC

Reinigungsmittel

118.958 l/a

= 82,3 t/a VOC

Reinigungsmittel-
regeneration

= 30,7 t/a VOC

Grund-
reinigung (25%)

Zwischen-
reinigung
(50%)

Diffuse VOC-Emission = 29,9 t/a

(aus Reinigungsmittel)

Gefaßte VOC-Menge = 52,4 t/a

(aus Reinigungsmittel)

Coldset-Offsetdruck-Modellmaschine
mit 96 Farbwerken; 1,60 m Breite; 1,14 m Zylinderumfang

?Ó/3430�����A
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��� 0LQGHUXQJVPD·QDKPHQ

����� 0D·QDKPHQ�1U���������+RFKVLHGHUHLQVDW]

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�KRFKVLHGHQGH�5HLQLJXQJVPLWWHO

0LQGHUXQJVZLUNXQJ

'XUFK�GHQ�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�QLHGULJHQ�'DPSIGUXFN��XPJDQJVVSUDFKOLFK

dKRFKVLHGHQGH�5HLQLJXQJVPLWWHOo��ZHUGHQ�GLH�92&�(PLVVLRQHQ�DXV�GHQ�GXUFKZHJ�XPZHOWRIIHQHQ

5HLQLJXQJVDUEHLWHQ�GHXWOLFK�YHUPLQGHUW�

(V�VLQG�YHUVFKLHGHQHQ�$OWHUQDWLYHQ�dKRFKVLHGHQGHU�5HLQLJXQJVPLWWHOo�YHUIÔJEDU�

• 5HLQLJXQJVPLWWHO�DXI�%DVLV�YRQ�3ODQ]HQÎOHVWHUQ�PLW�HLQHP�)ODPPSXQNW�GHXWOLFK�!

����&�d9&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV��GLH�QDFK�9E)�QLFKW�NHQQ]HLFKQXQJVSIOLFKWLJ�VLQG��GD�LKU

)ODPPSXQNW�!�����&�OLHJW��d+&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV���GLH�QDFK�9E)�GHU�.ODVVH�$�,,,�]X]XRUGQHQ�VLQG�DEHU�HLQHQ

)ODPPSXQNW�YRQ�!����&�KDEHQ��KRFKVLHGHQGH�$�,,,�0LWWHO��

6RZRKO�EHL�+&$�DOV�DXFK�EHL�KRFKVLHGHQGHQ�$�,,,�5HLQLJHUQ�VLQG�DXFK�0LWWHO�LP�$QJHERW��GLH�]XU

6WHLJHUXQJ�GHU�:DVFKNUDIW�HEHQIDOOV�UHOHYDQWH�$QWHLOH�YRQ�3IODQ]HQÎOHVWHUQ�HQWKDOWHQ�

$XV�6LFKW�GHU�(PLVVLRQVPLQGHUXQJ�VLQG�ZHQLJHU�GLH�)ODPPSXQNWH��DOV�YLHOPHKU�GLH�'DPSIGUÔFNH

GHU�YHUVFKLHGHQHQ�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�YRQ�,QWHUHVVH�

• 'HU�'DPSIGUXFN�YRQ�9&$�OLHJW�GHXWOLFK�XQWHU�����K3D��'LHVH�0LWWHO�VLQG�VRPLW�NHLQH�92&�LP

6LQQH�GHU�(*�92&�5/��'HU�(LQVDW]�YRQ�9&$�IÔKUW�GDKHU�]X�HLQHU�YROOVW¼QGLJHQ�9HUPHLGXQJ�GHU

�GLIIXVHQ��92&�(PLVVLRQHQ�DXV�5HLQLJXQJVSUR]HVVHQ

• 'HU�'DPSIGUXFN�+&$�OLHJW�LQ�GHU�5HJHO�]ZLVFKHQ������������K3D��'DV�KHL·W�QXU�EHL�HLQHP�NOHL�

QHQ�7HLO�GHU�0LWWHO�KDQGHOW�HV�VLFK�XP�92&�LP�6LQQH�GHU�(*�92&�5/

• +RFKVLHGHQGH�$�,,,�5HLQLJHU�KDEHQ�HLQHQ�'DPSIGUXFN�����r���K3D��HV�KDQGHOW�VLFK�VRPLW�XP

92&�LP�6LQQH�GHU�(*�92&�5/�

7URW]�GHU�XQWHUVFKLHGOLFKHQ�'DPSIGUÔFNH�XQG�GHU�GDPLW�YHUEXQGHQHQ�(LQVWXIXQJ�DOV�92&�RGHU

1LFKW�92&�IÔKUW�GHU�(LQVDW]�GHU�EHQDQQWHQ�5HLQLJHU�GXUFKJHKHQ�]X�HLQHU�JDQ]�GHXWOLFKHQ�9HUPLQ�
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GHUXQJ�GHU�92&�(PVVLRQHQ�JHJHQÔEHU�GHU�GHU]HLWLJHQ�6LWXDWLRQ��LQ�GHU�ÔEHUZLHJHQG�QLHGULJVLH�

GHQGH�$�,,,�0LWWHO�XQG�$�,,�0LWWHO�]XP�(LQVDW]�NRPPHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GLH�DQGHUVDUWLJH�+DQGKDEXQJ�]X�EHQHQQHQ��GLH�9HUKDO�

WHQV¼QGHUXQJHQ�XQG�VRPLW�HLQH�8PVWHOOXQJVEHUHLWVFKDIW�EHLP�3HUVRQDO�HUIRUGHUW��'LH�0LWWHO�VLQG

WHXUHU�DEHU�DXFK�HUJLHELJHU�DOV�GLH�QLHGULJVLHGHQGHQ�5HLQLJXQJVPLWWHO��GD�VLH�HLQH�KÎKHUH�5HLQL�

JXQJVNUDIW�EHVLW]HQ��QLFKW�YHUGXQVWHQ�XQG�YLHOIDFK�PLW�:DVVHU�JHPLVFKW�HLQJHVHW]W�ZHUGHQ�

'LH�DQGHUVDUWLJH�+DQGKDEXQJ�LVW�GXUFK�GLH�JHULQJH�)OÔFKWLJNHLW�GHU�0LWWHO�EHJUÔQGHW��=XP�HLQHQ

EHGHXWHW�GLHV��GDVV�HLQ�HWZDV�HUKÎKWHU�=HLWDXIZDQG�]XU�5HLQLJXQJ�HUIRUGHUOLFK�LVW��O¼QJHUH�(LQZLUN�

]HLW�XQG�]XV¼W]OLFKHV�1DFKZDVFKHQ�PLW�:DVVHU�QRWZHQGLJ���]XP�DQGHUHQ�LVW�EHL�GHU�+DQGUHLQLJXQJ

HLQH�JUÎ·HUH�6RUJIDOW�QRWZHQGLJ��GD�YHUVHKHQWOLFK�LQ�GLH�0DVFKLQH�JHODQJHQGH�7URSIHQ�]X�.RUURVL�

RQ��%HVFK¼GLJXQJ�GHU�'UXFNSODWWH�XQG�6WÎUXQJHQ�GHV�)DUE�:DVVHU�*OHLFKJHZLFKWHV�IÔKUHQ�NÎQQHQ�

%HL�XQVDFKJHP¼·HU�$QZHQGXQJ��7URSIYHUOXVWH��EHVWHKW�EHLP�(LQVDW]�YRQ�+RFKVLHGHUQ�HUKÎKWH

5XWVFKJHIDKU�DQ�GHU�0DVFKLQH��GHU�MHGRFK�GXUFK�6RUJIDOW�EHJHJQHW�ZHUGHQ�NDQQ�

7HFKQLVFKH�3UREOHPH�JLEW�HV�WHLOZHLVH�EHLP�(LQVDW]�LQ�DXWRPDWLVFKHQ�:DVFKDQODJHQ��'LHVH�$QODJHQ

PÔVVHQ�]XP�7HLO�DQ�GLH�dQHXHQo�0LWWHO�DQJHSDVVW�ZHUGHQ��7\SLVFKH�$QSDVVXQJHQ�EHVWHKHQ�EH]ÔJ�

OLFK��NOHLQHUHU�'RVLHUPHQJHQ��ZJ��GHU�HUKÎKWHQ�:DVFKNUDIW���DQGHUHU�6SUÔKÎIIQXQJHQ��ZJ��GHU

HUKÎKWHQ�9LVNRVLW¼WHQ��XQG�DQGHUHU�.XQVWVWRIIH�RGHU�*XPPLGLFKWXQJHQ��ZJ��GHU�0DWHULDOYHUWU¼J�

OLFKNHLW�LQVEHV��]X�GHQ�YHJHWDELOHQ�5HLQLJHUQ��

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHO�(LQVDW]�LQ�=HLWXQJVGUXFNPDVFKLQHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ

�����

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�1LHGULJVLHGHUDQWHLO�OLHJW�LQ�GLHVHU�0DVFKLQHQNRQVWHOODWLRQ�GHU]HLW�EHL�FD�������%HL�HLQHU�JUÎVVW�

PÎJOLFKHQ�8PVWHOOXQJ�DXI�+RFKVLHGHU�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�HLQ�$QWHLO�YRQ�HWZD����

1LHGULJVLHGHUQ�IÔU�EHVRQGHUH�$QZHQGXQJHQ�YHUEOHLEW��(LQH�GHUDUWLJH�8PVWHOOXQJ�DXI�+RFKVLHGHU�LVW

LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�EHL������GHU�%HWULHEH�GXUFKIÔKUEDU�

%HL�HLQHU�8PVWHOOXQJ�DXI�KRFKVLHGHQGH�5HLQLJXQJVPLWWHO�VLQNW�GLH�M¼KUOLFKH�HLQJHVHW]WH�5HLQLJXQJV�

PLWWHOPHQJH�XP������GD�+RFKVLHGHU�EH]RJHQ�DXI�GLH�5HLQLJXQJVZLUNXQJ�HWZDV�HUJLHELJHU�VLQG

�0LQGHUXQJ�EH]RJHQ�DXI�GLH�GHU]HLWLJ�YHUZHQGHWHQ�5HLQLJXQJVPLWWHODUWHQ������9HUEUDXFKVPLQGH�

UXQJ�EHL�8PVWHOOXQJ�YRQ�$�,���RGHU�$�,,���0LWWHO�DXI�+RFKVLHGHU������9HUEUDXFKVPLQGHUXQJ�EHL

8PVWHOOXQJ�YRQ�$�,,,���0LWWHO�DXI�+RFKVLHGHU��
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU

%HODVWXQJ�DXI�GHU�$EIDOO��RGHU�$EZDVVHUVHLWH��%HLP�(LQVDW]�YRQ�+RFKVLHGHUQ�LQ�DXWRPDWLVFKHQ

:DVFKDQODJHQ�IDOOHQ�LP�9HUJOHLFK�]XP�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�)ODPPSXQNW�XQWHU

����&�DXIJUXQG�GHV�HUIRUGHUOLFKHQ�1DFKZDVFKHQV�PLW�:DVVHU�HUKÎKWH�$EIDOOPHQJHQ�DQ��GLH�HQW�

VRUJW�RGHU�DXIEHUHLWHW�ZHUGHQ�PÔVVHQ��'LH�$XIEHUHLWXQJ�GHU�/ÎVHPLWWHO�:DVVHU�$EI¼OOH�NDQQ�PLW�

WHOV�HLQHU�KDXVLQWHUQHQ�RGHU�HLQHU�/RKQ�)LOWUDWLRQ�HUIROJHQ��ZREHL�GLH�5HLQLJXQJVPLWWHO�]XUÔFNJH�

ZRQQHQ�XQG�ZLHGHUYHUZHQGHW�ZHUGHQ�NÎQQHQ���'DV�YHUEOHLEHQGH�$EZDVVHU�NDQQ�LQ�GHU�5HJHO�LQ

GLH�.DQDOLVDWLRQ�DEJHOHLWHW�ZHUGHQ��GLH�JHULQJHQ�5HVWVFKODPPPHQJHQ�PÔVVHQ�DOV�$EIDOO�HQWVRUJW

ZHUGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�JXW�HUVFKOLH·EDU��$OOHUGLQJV

LVW�GLHV�YRQ�HLQHU�RIIHQVLYHQ�9HUPDUNWXQJ�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�GHU�KRFK�

VLHGHQGHQ�5HLQLJXQJVPLWWHO�DEK¼QJLJ��GLH�GXUFK�GLH�=XOLHIHUHU�PLW�SUD[LVJHUHFKWHQ�8QWHUZHLVXQ�

JHQ��+LOIHVWHOOXQJ�EHL�HLQHU�:DVFKDQODJHQXPVWHOOXQJ�XQG�EHL�JJI��DXIWUHWHQGHQ�3UREOHPHQ�EHJOHL�

WHW�ZHUGHQ�PÔVVHQ��XP�$N]HSWDQ]�XQG�7HFKQLNSUREOHPH�]X�YHUPHLGHQ��$XFK�LQQHUEHWULHEOLFK�EH�

VWHKW�GHXWOLFKHU�6FKXOXQJV��XQG�0RWLYDWLRQVEHGDUI��*HUDGH�LQ�=HLWXQJVSURGXNWLRQHQ�PLW�YLHOHQ�LQ

YHUVFKLHGHQHQ�6FKLFKWHQ�$UEHLWHQGHQ�LVW�GLH�(U]HXJXQJ�XQG�6LFKHUXQJ�HLQHU�EUHLWHQ�8QWHUVWÔW]XQJ

GHU�WDWV¼FKOLFK�GLH�0LWWHO�(LQVHW]HQGHQ�PLW�YLHO�9HUPLWWOXQJVDXIZDQG�YHUEXQGHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RODQG�&RORUPDQ����6HLWHQ������)DUEZHUNH��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�IÔU�GLH�0RGHOOPDVFKLQH

YRQ�HLQHP�M¼KUOLFKHQ�9HUEUDXFK�YRQ�FD����������/LWHUQ�5HLQLJXQJVPLWWHO�UHVSHNWLYH������7RQQHQ

92&�DXVJHJDQJHQ��'DUDXV�UHVXOWLHUHQ�92&�(PLVVLRQHQ�YRQ������7RQQHQ�SUR�-DKU��1DFK�GHU�8P�

VWHOOXQJ�DXI�+RFKVLHGHU�VLQNW�DQ�GHU�0RGHOOPDVFKLQH�GHU�M¼KUOLFKH�5HLQLJXQJVPLWWHOHLQVDW]�XP����

DXI��������/LWHU��EHL�����E]Z��������/LWHUQ�1LHGULJVLHGHU�$�,��$�,,�RGHU�$�,,,���GLHV�HQWVSULFKW

����7RQQHQ�92&��YRQ�GHQHQ�HWZD�����HPLWWLHUHQ��GLH�5HVWPHQJH�ZLUG�ÔEHU�3XW]ODSSHQ�XQG�$E�

I¼OOH�HUIDVVW�XQG�]HUVWÎUW���'LH�M¼KUOLFKHQ�92&�(PLVVLRQHQ�ZHUGHQ�VRPLW�XP�����DXI

FD������7RQQHQ�YHUPLQGHUW�

����������������������������������������������������

�� )RXWTVIGLIRHI�JYROXMSRWJÇLMKI�6IJMPXVEXMSRW�%RPEKIR�WMRH�QMXXPIV[IMPI�EQ�1EVOX�YRH�FIM�6IJIVIR^OYRHIR�IVTVSFX�
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-¼KUOLFKHU�0LQGHUYHUEUDXFK�1LHGULJVLHGHU �������O�D

.RVWHQ�MH�/LWHU�1LHGULJVLHGHU��Y�D��$�,,,� �����'0�O

(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK ����������'0�D

-¼KUOLFKHU�0HKUYHUEUDXFK�+RFKVLHGHU��¸���'0�O� �������O�D

.RVWHQ�MH�/LWHU�+RFKVLHGHU �����'0�O

0HKUNRVWHQ�IÔU�+RFKVLHGHU ����������'0�D

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU����'UXFNHU ������'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU����'UXFNHU�MH���6WXQGHQ �������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ���������'0�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�GLH�0D·QDKPH ���������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

��������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�=HLWXQJVGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ�������W�D�HLQKHUJHKW�
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����� 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�OÎVHPLWWHOKDOWLJHQ�+LOIVPLWWHOQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�/ÎVHPLWWHO��XQG�3XW]WXFKEH�

K¼OWHUQ�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'HU�VSDUVDPH�8PJDQJ�PLW�5HLQLJXQJVPLWWHOQ

EHL�GHU�K¼QGLVFKHQ�0DVFKLQHQUHLQLJXQJ�IÔKUW�]XU�9HUEUDXFKVPLQGHUXQJ��GD�7URSI��XQG�9HUGXQ�

VWXQJVYHUOXVWH�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�WHLOZHLVH�DXFK�PDQJHOQGH�%HUHLWVFKDIW�GHU�%HOHJVFKDIW�GLH�8PVHW�

]XQJ�GHU�0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�=HLWXQJVGUXFNPDVFKLQHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ

�����

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�YRQ

�����GHU�%HWULHEH�XPJHVHW]W�ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ����

YHUEXQGHQ�LVW�

'LHVHV�3RWHQWLDO�LVW�QLFKW�DGGLWLY�]X�HLQHU�8PVWHOOXQJ�DXI�+RFKVLHGHU��0D·QDKPH��������]X�HU�

VFKOLH·HQ�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QLFKW�PLW�ZHLWHUHQ�UHOHYDQWHQ�8PZHOWZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�HQWVSUHFKHQGH

8QWHUZHLVXQJHQ�GHU�0LWDUEHLWHU�GXUFKJHIÔKUW�ZHUGHQ�XQG�HV�JHOLQJW�GLH�%HOHJVFKDIW�]XU�DNWLYHQ

8QWHUVWÔ]XQJ�YRQ�VSDUVDPHQ�+DQGKDEXQJHQ�]X�PRWLYLHUHQ�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RODQG�&RORUPDQ����6HLWHQ������)DUEZHUNH��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH��ZLH�XQWHU�1U�������� ���������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ �������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ���������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

�����GHU�$QODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ

������W�D�HLQKHUJHKW�
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����� �0D·QDKPHQ�1U���������:DVFKDQODJHQ�IÔU�*XPPLWXFK��XQG

*HJHQGUXFN]\OLQGHU

.XU]�%HVFKUHLEXQJ

(LQEDX�DXWRPDWLVFKHU�:DVFKDQODJHQ�IÔU�*XPPLWXFK��E]Z��*HJHQGUXFN]\OLQGHU�

0LQGHUXQJVZLUNXQJ

'XUFK�GLH�$XWRPDWLVLHUXQJ�GHU�5HLQLJXQJVSUR]HVVH�DP�*XPPLWXFK�XQG�DQ�*HJHQGUXFN]\OLQGHUQ�LVW

HLQH�HIIL]LHQWHUH�5HLQLJXQJ�PÎJOLFK��VR�GDVV�GHU�5HLQLJXQJVPLWWHO�9HUEUDXFK�YHUULQJHUW�ZLUG�XQG

HQWVSUHFKHQG�JHULQJHUH�92&�(PLVVLRQHQ�HQWVWHKHQ�

8PVHW]XQJVSUREOHPH

,QVEHVRQGHUH�EHL�¼OWHUHQ�0DVFKLQHQ�WUHWHQ�YLHOIDFK�3ODW]SUREOHPH�LQ�GHQ�)DUEZHUNHQ�DXI��VR�GDVV

WHLOZHLVH�GLH�0LQGHUXQJVZLUNXQJ�DXIJUXQG�GHU�VFKOHFKWHUHQ�=XJ¼QJOLFKNHLW�DQGHUHU�0DVFKLQHQWHLOH

NRQWUDSURGXNWLY�LVW��'LH�,QVWDOODWLRQVPÎJOLFKNHLWHQ�IÔU�*HJHQGUXFN]\OLQGHU�:DVFKDQODJHQ�VLQG�YRP

0DVFKLQHQW\S�XQG�YRP�0DVFKLQHQEDXMDKU�DEK¼QJLJ��'LH�0D·QDKPH�LVW�PLW�KRKHQ�,QYHVWLWLRQVNR�

VWHQ�YHUEXQGHQ��ZREHL�GLH�1DFKUÔVWXQJ�YRQ�$OWDQODJHQ�PLW�HLQHP�SURSRUWLRQDO�GHXWOLFK�KÎKHUHQ

,QYHVWLWLRQVNRVWHQEHGDUI�YHUEXQGHQ�LVW�DOV�GLH�$XVUÔVWXQJ�YRQ�1HXPDVFKLQHQ�

=HQWUDOH�7ULHENUDIW�IÔU�GLH�,QVWDOODWLRQ�GHUDUWLJHU�=XVDW]HLQULFKWXQJHQ�LVW�LQ�GHU�3UD[LV�GLH�0ÎJOLFKNHL�

WHQ�GLH�+LOIV]HLWHQ�]XU�0DVFKLQHQUHLQLJXQJ�GHXWOLFK�]X�UHGX]LHUHQ�VRZLH�WHLOZHLVH�3HUVRQDO�DE]X�

EDXHQ���%HL�GHU�XPZHOWEH]RJHQH�92&�5HGXNWLRQ�KDQGHOW�HV�VLFK�VRPLW�HKHU�XP�HLQHQ�SRVWLYHQ

0LWQDKPHHIIHNW�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�=HLWXQJVGUXFNPDVFKLQHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ

�����

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�DXWRPDWLVFKH�:DVFKDQODJHQ�GHU]HLW�DQ�����GHU

0DVFKLQHQ�LQVWDOOLHUW�VLQG�XQG�GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRPPHQGHQ����-DKUHQ�DXI�����VWHLJW�

:HLWHUKLQ�ZLUG�DQJHQRPPHQ��GDVV�GLH�0D·QDKPH�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGH�

����������������������������������������������������

���/SRWXVYOXMSRWFIHMRKX�ZIVJ²KX�RYV�IMR�8IMP�HIV�'SPHWIX�6SXEXMSRWERPEKIR�²FIV�HMI�WSKIRERRXIR���+IKIRHVYGO^]PMRHIVl�
�� ,MIV�WMRH�EPPIVHMRKW�IRXWTVIGLIRHI�XEVMJPMGL�ZIVIMRFEVXI���&IWIX^YRKWVIKIPRl�^Y�FIV²GOWMGLXMKIR
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UXQJ�YRQ�����JHJHQÔEHU�GHU�K¼QGLVFKHQ�5HLQLJXQJ�YHUEXQGHQ�LVW����)ÔU�GLH�5HLQLJXQJ�YRQ�*XP�

PLWÔFKHUQ�XQG�*HJHQGUXFN]\OLQGHUQ�ZLUG�HLQ�$QWHLO�YRQ�����GHU�*HVDPWHLQVDW]PHQJH�DOOHU�5HLQL�

JXQJVPLWWHO�DQJHQRPPHQ��VR�GDVV�GLH�(PLVVLRQVPLQGHUXQJ�GHU�0D·QDKPH�QXU�EHL�GLHVHP�$QWHLO

ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�]X�HLQHU�9HUODJHUXQJ�GHU�$EIDOOPHQ�

JHQ��$QVWHOOH�YRQ�3XW]ODSSHQ��GLH�PLW�5HLQLJXQJVPLWWHO�XQG�)DUEUHVWHQ�EHODGHQ�VLQG��IDOOHQ�YHUVW¼UNW

IOÔVVLJH�$EI¼OOH�DQ��%HLP�(LQVDW]�YRQ�QLHGULJVLHGHQGHQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�)ODPPSXQNW

ELV����&�NÎQQHQ�DQIDOOHQGH�/ÎVHPLWWHO�:DVVHU�*HPLVFKH�GXUFK�'HVWLOODWLRQ�DXIEHUHLWHW�ZHUGHQ�

EHLP�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�)ODPPSXQNW�YRQ�PHKU�DOV����&�EHVWHKW�GLH�0ÎJ�

OLFKNHLW�HLQHU�$XIEHUHLWXQJ�GHU�DQIDOOHQGHQ�/ÎVHPLWWHO�:DVVHU�*HPLVFKH�PLWWHOV�)LOWUDWLRQ�

,QVJHVDPW�VLQG�GLH�DQJHIÔKUWHQ�ZHLWHUHQ�8PZHOWZLUNXQJHQ�DOV�JHULQJIÔJLJ�HLQ]XVWXIHQ�

(UVFKOLH·EDUNHLW

(V�LVW�]X�HUZDUWHQ��GDVV�GDV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�]XU�8PVHW]XQJ�NHLQHU

EHVRQGHUHQ�=XVDW]DNWLYLW¼WHQ�EHGDUI��GD�LQ�GHU�%UDQFKH�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�YRQ

:DVFKDQODJHQ�r�LQVEHVRQGHUH�EHLP�.DXI�QHXHU�'UXFNPDVFKLQHQ���]X�YHU]HLFKQHQ�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RODQG�&RORUPDQ����6HLWHQ������)DUEZHUNH��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

1DFKUÔVWXQJVNRVWHQ�HLQHU�*XPPLWXFKZDVFKDQODJH �������'0

1DFKUÔVWXQJVNRVWHQ�HLQHU�*HJHQGUXFN]\OLQGHUZDVFKDQODJH �������'0

1DFKUÔVWXQJVNRVWHQ�MH���:DVFKDQODJHQ�DQ����'UXFNZHUNHQ ����������'0

1DFKUÔVWXQJVNRVWHQ�EHL�$I$���-DKUH ������������'0

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�JHJHQÔEHU�+DQGUHLQLJXQJ������ �������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK ���������'0

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

������������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

����������������������������������������������������

��� (EW�VIMRI�6IHYOXMSRWTSXIRXMEP�HIV�EYXSQEXMWGLIR�;EWGLERPEKIR�KIKIR²FIV�HIV�,ERHVIMRMKYRK�PMIKX�FI^SKIR�EYJ�HMI�IMR^IPRI
;EWGLYRK�L¸LIV�EPW������(MI�4VE\MW�^IMKX�NIHSGL��HEWW�HMI�RIYI�1¸KPMGLOIMX�J²V�WGLRIPPI�>[MWGLIR[EWGLYRKIR�LÇYJMKIV�KI�
RYX^X�YRH�HEQMX�IMR�8IMP�HIV�1MRHIVZIVFVÇYGLI�OSQTIRWMIVX�[MVH�
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����GHU�0DVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ

�����W�D�YHUEXQGHQ�LVW�
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����� 0D·QDKPHQ�1U���������2SWLPLHUWH�)DUEEHOHJXQJ

.XU]�%HVFKUHLEXQJ

2SWLPLHUXQJ�GHU�)DUEEHOHJXQJHQ�]XU�5HGX]LHUXQJ�YRQ�8PZDVFKXQJHQ

0LQGHUXQJVZLUNXQJ

:HUGHQ�GLH�$XIWU¼JH�XQG�3DSLHUEDKQIÔKUXQJ�GHUDUW�HLQJHSODQW��GDVV�VLFK�GLH�)DUEEHOHJXQJHQ�DQ

GHQ�HLQ]HOQHQ�)DUEZHUNHQ�PÎJOLFKVW�VHOWHQ�¼QGHUQ��VR�NDQQ�GLH�=DKO�GHU�8PZDVFKXQJHQ�YRQ

)DUEZHUNHQ�YHUULQJHUW�XQG�GDPLW�GHU�5HLQLJXQJVPLWWHO�9HUEUDXFK�XQG�GLH�GDUDXV�UHVXOWLHUHQGHQ

92&�(PLVVLRQHQ�YHUPLQGHUW�ZHUGHQ�

'HQ�JOHLFKHQ�(IIHNW�EULQJW�HLQ�YHUVW¼UNWHU�(LQVDW]�YRQ�9LHUIDUEV¼W]HQ���F��DQVWDWW�GHV�6RQGHUIDUEHLQ�

VDW]HV��:HUGHQ�ZHLWJHKHQG�IL[H�'UXFNVWHOOHQ�IÔU�GLH�6NDOHQIDUEHQ���F��LQQHUKDOE�GHU�JHVDPWHQ

'UXFNSURGXNWLRQ�YHUZHQGHW��HQWIDOOHQ�ZLHGHUXP�GLH�92&�UHOHYDQWHQ�8PZDVFKYRUJ¼QJH�

8PVHW]XQJVSUREOHPH

'LH�)UHLKHLWVJUDGH�EHL�GHU�$XIWUDJVUHLKHQIROJHSODQXQJ�VLQG�GXUFK�HLQHQ�5HLKH�DQGHUHU�)DNWRUHQ

�7HUPLQH��.DSD]LW¼WHQ��HWF���OLPLWLHUW��'LH�'XUFKIÔKUXQJ�GHU�0D·QDKPH�VWHOOW�GHXWOLFK�KÎKHUH�$Q�

IRUGHUXQJHQ�DQ�GLH�$UEHLWVYRUEHUHLWXQJ��GLH�EHL�NRPSOH[HQ�%HOHJXQJVPÎJOLFKNHLWHQ�('9�JHVWÔW]WH

2SWLPLHUXQJVKLOIHQ�QRWZHQGLJ�PDFKHQ�

'LH�9HUPHLGXQJ�YRQ�6RQGHUIDUEHQ�HUIRUGHUW�HLQH�LQWHQVLYH�.RPPXQLNDWLRQ�]ZLVFKHQ�$Q]HLJHQYHU�

NDXI�XQG�.XQGHQ��XQG�$JHQWXU�*UDILNHU�GHV�.XQGHQ���'DUÔEHUKLQDXV�PÔVVHQ�GLH�'UXFNDQODJHQ

YRQ�GHU�=DKO�GHU�'UXFNVWHOOHQ�KHU�IÔU�HLQH�GXUFKJHKHQGH��F�3URGXNWLRQ�JHHLJQHW�VHLQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�=HLWXQJVGUXFNPDVFKLQHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ

�����

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�LQ

�����GHU�%HWULHEH�XPJHVHW]W�ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ���

YHUEXQGHQ�LVW�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�LVW�GLH�0D·QDKPH�PLW�(QWODVWXQJHQ�EHL�GHU�)DUEDEIDOOPHQJH

YHUEXQGHQ��GD�GHU�LP�)DUENDVWHQ�YHUEOLHEHQH�7HLO�GHU�1HXIDUEH�EHL�HLQHP�)DUEZHFKVHO�YHUZRUIHQ

ZHUGHQ�PXVV�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VFKZHU�HUVFKOLH·EDU��GD�.XQGHQIRUGHUXQ�

JHQ�XQG�7HUPLQGUXFN�HLQHU�RSWLPLHUWHQ�3URGXNWLRQVSODQXQJ�HQWJHJHQVWHKHQ���

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RODQG�&RORUPDQ����6HLWHQ������)DUEZHUNH��LVW�GLH�0D·�

QDKPH�PLW�HLQHU�92&�5HGXNWLRQ�YRQ�����W�D�YHUEXQGHQ��*HJHEHQHQIDOOV�HQWVWHKHQ�,QYHVWLWLRQVNR�

VWHQ�DXIJUXQG�GHU�1RWZHQGLJNHLW��+DUG��XQG�6RIWZDUH�]XU�('9�3ODQXQJ�GHU�3URGXNWLRQ�DQVFKDIIHQ

]X�PÔVVHQ�

'LH�.RVWHQ�GHU�0D·QDKPH�ODVVHQ�VLFK�QLFKW�VLQQYROO�TXDQWLIL]LHUHQ��GD�ÔEHUZLHJHQG�2UJDQLVDWLRQV�

NRVWHQ�DQIDOOHQ��'LH�92&�.RVWHQHIIL]LHQ]�SUR�7RQQH�YHUPLHGHQH�92&�LVW�GDKHU�HEHQVR�ZHQLJ�EH]LI�

IHUEDU�

����������������������������������������������������

��� (YVGL�HMI�:IVÇRHIVYRKIR�MR�HIV�QMXXPIV[IMPI�WGLSR�ZMIPJEGL�HYVGLKILIRH�HMKMXEPIR�:SVWXYJIRTVSHYOXMSR�OSQQIR�EPPIVHMRKW
^YQMRHIWX�MR�KVS�IR�>IMXYRKWHVYGOIVIMIR�^YRILQIRH�IRXWTVIGLIRHI�&PEXX��YRH�&IPIKYRKWTPERYRKW[IVO^IYKI�^YQ�)MRWEX^�
HMI�IMRI�STXMQMIVXI�*EVFFIPIKYRK�Q¸KPMGL�QEGLIR�
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����� �0D·QDKPHQ�1U���������,QVWDOODWLRQ�JHNDSVHOWH

7HLOHZDVFKDQODJHQ

.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�JHNDSVHOWHQ�:DVFKDQODJHQ�]XU�7HLOHUHLQLJXQJ

0LQGHUXQJVZLUNXQJ

'HU�(LQVDW]�YRQ�JHNDSVHOWHQ�7HLOHZDVFKDQODJHQ�YHUPHLGHW�GLH�92&�(PLVVLRQHQ��GLH�EHL�GHU�7HLOHUHL�

QLJXQJ�DQ�RIIHQHQ�:DVFKSO¼W]HQ�HQWVWHKHQ�

'D�GLH�$QODJHQ�QLFKW�DQ�HQWVSUHFKHQGH�$EJDVUHLQLJXQJVDQODJHQ�DQJHVFKORVVHQ�VLQG�XQG�LQVEHVRQ�

GHUH�EHL�(QWODGHQ�XQG�%HIÔOOHQ�GHQQRFK�UHOHYDQWH�/ÎVHPLWWHOHPLVVLRQHQ�HQWVWHKHQ��KDQGHOW�HV�VLFK

LQVJHVDPW�XP�HLQH�9HUULQJHUXQJ�GHU�(PLVVLRQHQ�

8PVHW]XQJVSUREOHPH

'LH�0D·QDKPH�LVW�PLW�,QYHVWLWLRQVNRVWHQ�YHUEXQGHQ�

.DPHQ�ELVODQJ�OHLFKWIOÔFKWLJH�5HLQLJXQJVPLWWHO�DQ�RIIHQHQ�:DVFKSO¼W]HQ�]XP�(LQVDW]��VR�HUJLEW

VLFK�DXV�GHU�,QVWDOODWLRQ�YRQ�JHNDSVHOWHQ�7HLOHUHLQLJXQJVDQODJHQ�HLQH�GHXWOLFK�QLHGLJHUH�$UEHLWV�

SODW]EHODVWXQJ��0$.�:HUWH���(QWVSUHFKHQGH�DXV�GHP�%HUHLFK�GHU�$UEHLWVVLFKHUKHLW�UHVXOWLHUHQGH

0LQGHUXQJDQIRUGHUXQJHQ�NÎQQHQ�PLW�GLHVHU�0D·QDKPH�VRPLW�VLQQYROO�XPJHVHW]W�ZHUGHQ�

(LQ�ZHLWHUHU�9RUWHLO�QHEHQ�GHP�HUKÎKWHQ�$UEHLWVVFKXW]�OLHJW�LP�GHXWOLFK�YHUULQJHUWHQ�5HLQLJXQJV�

PLWWHOYHUEUDXFK��GHU�PLW�.RVWHQHLQVSDUXQJHQ�YHUEXQGHQ�LVW�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW�HWZD����GHU�*HVDPW�

HPLVVLRQHQ�DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�=HLWXQJVGUXFNPDVFKLQHQ��������W�D��0DVFKLQHQ�

NRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GHU�$XVVWDWWXQJVJUDG�GHU]HLW�EHL�����GHU�$QODJHQ

OLHJW�XQG�LQ����-DKUHQ�DXI�����DQVWHLJW��VR�GDVV�GLH�0D·QDKPH�DQ�����GHU�$QODJHQ�92&�UHOHYDQW

GXUFKJHIÔKUW�ZLUG��:HLWHUKLQ�ZLUG�DQJHQRPPHQ��GDVV�GHU]HLW�HWZD�����GHU�5HLQLJXQJVPLWWHO�]XU

7HLOHUHLQLJXQJ�HLQJHVHW]W�ZHUGHQ�XQG�EHL�HLQHU�.DSVHOXQJ�GHU�$QODJHQ�����GHU�(PLVVLRQHQ�YHU�

PLQGHUW�ZHUGHQ��6RPLW�LVW�GLH�0D·QDKPH�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�FD�

���YHUEXQGHQ�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHU�92&�5HGX]LHUXQJ�LVW�GLH�0D·QDKPH�QLFKW�PLW�ZHLWHUHQ�8PZHOWZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

(V�LVW�]X�HUZDUWHQ��GDVV�GDV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�NHLQHU�EHVRQGHUHQ

=XVDW]DNWLYLW¼WHQ�]XU�8PVHW]XQJ�EHGDUI��GD�LQ�GHU�%UDQFKH�HLQ�IDVW�DXWRPDWLVFKHU�7UHQG�]XP�(LQ�

EDX�GHU�:DVFKDQODJHQ�r�LQVEHVRQGHUH�EHL�GHU�,QVWDOODWLRQ�QHXHU�'UXFNPDVFKLQHQ���]X�YHU]HLFKQHQ

LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RODQG�&RORUPDQ����6HLWHQ������)DUEZHUNH��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

.RVWHQ�HLQHU�JHNDSVHOWHQ�7HLOHUHLQLJXQJVDQODJH������[�����[�����P� �������'0

1DFKUÔVWXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�JHJHQÔEHU�+DQGUHLQLJXQJ������ �������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK ���������'0

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�GHQ

NRPPHQGHQ����-DKUHQ�DQ�����GHU�$QODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH

HLQH�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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�� %RJHQRIIVHWGUXFN�DOOJHPHLQ

��� )DUEV\VWHP

%RJHQRIIVHW�)DUEHQ�WURFNQHQ�ÔEHUZLHJHQG��LQGHP�GLH�XQJHV¼WWLJWHQ�)HWWV¼XUHQ�DXV�GHQ�%LQGHPLW�

WHOQ�LP�.RQWDNW�PLW�GHP�/XIWVDXHUVWRII�R[LGLHUHQ�XQG�YHUQHW]HQ��1HEHQ�0LQHUDOÎOHQ�PLW�HLQHP

6LHGHEHUHLFK�XP�����&�ZHUGHQ�LQVEHVRQGHUH�VRJHQDQQWH�pWURFNHQH�®OHp�ZLH�/HLQÎO�XQG�6RMDÎO

HLQJHVHW]W��'LH�IROJHQGH�$EELOGXQJ���]HLJW�HLQH�HQWVSUHFKHQGH�'XUFKVFKQLWWVUH]HSWXU�

7DEHOOH����'XUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�IÔU�%RJHQ�2IIVHWGUXFNIDUEHQ

%HVWDQGWHLO ,QKDOWVWRIIH $QWHLO��*HZ���

&MRHIQMXXIP

��0¸WIQMXXIPOSQTSRIRXI 1MRIVEP¸PI��7MIHIFIVIMGL�GE��280'�  ����

��&MRHIQMXXIPOSQTSRIRXI yXVSGOIRI�ÓPIl��^�&��0IMR¸P���%PO]HLEV^I ��������

*EVFQMXXIP SVKERMWGLI��ERSVKERMWGLI�4MKQIRXI
�7OEPE��YRH�7SRHIVJEVFIR�

��������

*EVF�,MPJWQMXXIP 7MOOEXMZI�YRH�8VSGOIRWXSJJI��1IXEPPWIMJIR���3\MHEXM�
SRWMRLMFMXSVIR��^�&��&YXL]PL]HVS\]XSPYSP��,]HVS�
GLMRSR���%RMXLEYXQMXXIP��^�&��']GPSLI\ERSRS\MQ��
/SQTPI\FMPHRIV��^�&��)(8%��8EVXVEXI�

 ����

4L]WMO��)MKIRWGLEJXIR��*IWXO¸VTIVKILEPX�GE�������YRXIVIV�,IM^[IVX�"�GE�����1.�OK��*PEQQTYROX�"����'

?ÓOSTSP�+QF,���&�%�9�1������A

��� 3URGXNWH�	�%HGUXFNVWRIIH

,P�%RJHQRIIVHWGUXFN�ZHUGHQ�ÔEHUZLHJHQG�$N]LGHQ]HQ�DOOHU�$UW�LQ�NOHLQHQ�XQG�PLWWOHUHQ�$XIODJHQ

SURGX]LHUW��'DEHL�ZHUGHQ�3DSLHUH�XQG�.DUWRQDJHQ�XQWHUVFKLHGOLFKHU�4XDOLW¼W�XQG�*UDPPDWXU�EH�

GUXFNW�

��� %HWULHEH�	�0DVFKLQHQSDUN

'DV�%RJHQRIIVHW�'UXFNYHUIDKUHQ�ZLUG�EXQGHVZHLW�LQ�FD��������%HWULHEHQ�HLQJHVHW]W��(V�VLQG

FD���������0DVFKLQHQ�PLW�HWZD��������'UXFNZHUNHQ�LQVWDOOLHUW��&D������GHU�0DVFKLQHQ�KDEHQ�HLQ

)RUPDW�NOHLQHU�DOV���[����FP��d,,,�E���)RUPDWo��>%9'������@�

'LH�0DVFKLQHQ�XQWHUVFKHLGHQ�VLFK�LQ�%H]XJ�DXI�GDV�EHGUXFNEDUH�%RJHQIRUPDW��GLH�=DKO�GHU�)DUE�

ZHUNH�VRZLH�GLH�$XVVWDWWXQJVPHUNPDOH��LQVEHVRQGHUH�EH]ÔJOLFK�GHU�:DVFKHLQULFKWXQJHQ�XQG�GHU

$UW�GHU�)HXFKWZHUNH��
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'LH�IROJHQGH�7DEHOOH�]HLJW�GLH�%RJHQDEPHVVXQJHQ�GHU�JUXQGOHJHQGHQ�*UÎ·HQNODVVHQ�

7DEHOOH����)RUPDWNODVVHQ�LP�%RJHQRIIVHWGUXFN

)RUPDWNODVVH %RJHQIRUPDW�>FP@

+VS�JSVQEX ���\�����FMW�����\����

1MXXIPJSVQEX ���\����FMW����\����

/PIMRSJJWIX ���\����FMW����\���

$XIJUXQG�GHU�VHKU�XQWHUVFKLHGOLFKHQ�WHFKQLVFKHQ�XQG�RUJDQLVDWRULVFKHQ�%HGLQJXQJHQ�XQWHU�GHQHQ

LP�1RUPDOIDOO�PLWWHO��XQG�JUR·IRUPDWLJH�%RJHQGUXFNDQODJHQ�DXI�GHU�HLQHQ�6HLWH�XQG�NOHLQIRUPDWL�

JH�%RJHQPDVFKLQHQ�DXI�GHU�DQGHUHQ�6HLWH�EHWULHEHQ�ZHUGHQ�ZXUGHQ�]ZHL�JHWUHQQWH�0DVFKLQHQ�

NRQVWHOODWLRQHQ�JHELOGHW��'LHVH�ZHUGHQ�LP�IROJHQGHQ�QDFKHLQDQGHU�EHKDQGHOW�
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�� 0LWWHO��XQG�JUR·IRUPDWLJHU�%RJHQRIIVHW�

GUXFN��0DVFK��.RQVW������

��� 92&�UHOHYDQWH�(LQVDW]VWRIIH

,P�PLWWHO��XQG�JUR·IRUPDWLJHQ�%RJHQRIIVHWGUXFN��'UXFNPDVFKLQHQ�PLW�)RUPDWHQ�����[���FP�

NRPPHQ�GLH�IROJHQGHQ�92&�UHOHYDQWHQ�6WRIIH�]XP�(LQVDW]�

7DEHOOH���� 92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�PLWWHO��XQG�JUR·IRUPDWLJHQ�%R�

JHQRIIVHWGUXFN

6SH]LILVFKH�(LQVDW]PHQJH
?MR�+I[���HIV�IMRKIWIX^XIR�*EVFIA

6WRII 'DPSIGUXFN
?FIM���'A

&IXVMIFI�RYV�QMX
1MXXIP��YRH�+VS��
JSVQEXQEWGLMRIR

+IQMWGLXI�&IXVMIFI
�/PIMR���1MXXIP��	

+VS�JSVQEXQEWGLMRIR�

(LQVDW]]ZHFN

-WSTVSTERSP ���L4E

-WSTVSTERSP�
)XLERSP�+IQMWGL

��������L4E
������ A�����

:IVVMRKIVYRK�HIV�;MWGL[EWWIV�
3FIVJPÇGLIRWTERRYRK��/²LPYRKWIJJIOX
HYVGL�:IVHYRWXYRK��%PKIRZIVLMRHI�
VYRK

1MRIVEP¸P��SHIV
TJPER^IR¸PFEWMIVXI
6IMRMKYRKWQMXXIP�QMX
YRXIVWGLMIHPMGLIR
7MIHIFIVIMGLIR

+IWEQX�

%�-�� "����L4E
%�--�� �������L4E
%�---�� ����������L4E
,'%� �����������L4E
:'%��  �����L4E

�����

����
�����
�����
����
����

�����

�����
�����
�����
����
����

6IMRMKYRK�HIV�JEVFJ²LVIRHIR�1EWGLM�
RIRXIMPI�[ÇLVIRH�YRH�REGL�HIQ
(VYGO�
6IMRMKYRK�[IMXIVIV�1EWGLMRIRXIMPI

?ÓOSTSP������A

��� *HQHKPLJXQJVSIOLFKWHQ

%RJHQRIIVHWDQODJHQ�VLQG�QDFK�GHU����%,PVFK9�QLFKW�JHQHKPLJXQJVEHGÔUIWLJ�
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��� (PLVVLRQVTXHOOHQ��(LQIOX·IDNWRUHQ�	�(PLVVLRQVELODQ]

����� (PLVVLRQVTXHOOHQ

$EELOGXQJ����92&�(PLVVLRQVTXHOOHQ�LP�PLWWHO��XQG�JUR·IRUPDWLJHQ�%RJHQRIIVHW�

GUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

(Abluft-
reinigung)

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430�����A

�� )RUP�+HUVWHOOXQJ�

%HL�GHU�+HUVWHOOXQJ�GHU�'UXFNIRUP��$OXPLQLXPSODWWH�RGHU�.XQVWVWRIIIROLH��ZHUGHQ�NHLQH�92&�

UHOHYDQWHQ�6WRIIH�HLQJHVHW]W�

�� )DUE�$XIEHUHLWXQJ�

'LH�%HUHLWVWHOOXQJ�GHU�)DUEH�IÔU�GHQ�'UXFNSUR]HVV�LVW�QLFKW�PLW�92&�(PLVVLRQHQ�YHUEXQGHQ��GD

DXVVFKOLH·OLFK�)DUEHQ�DXI�GHU�%DVLV�VFKZHU�IOÔFKWLJHU�0LQHUDOÎOH�YHUDUEHLWHW�ZHUGHQ�

�� 'UXFNSUR]HVV�

:¼KUHQG�GHV�'UXFNV�YHUGXQVWHW�HLQ�7HLO�GHU�92&�UHOHYDQWHQ�:LVFKZDVVHU]XV¼W]H��$ONRKROH��LQ

GHU�5HJHO�,VRSURSDQRO��DXFK�,VRSURSDQRO�(WKDQRO�*HPLVFKH���'LH�+ÎKH�GLHVHU�(PLVVLRQHQ�LVW�YRU

DOOHP�YRQ�GHU�+ÎKH�GHU�$ONRKRONRQ]HQWUDWLRQ�LQ�GHQ�:LVFKZDVVHUV\VWHPHQ�DEK¼QJLJ�

�� )DUE�7URFNQXQJ�

%HL�GHU�)DUE�7URFNQXQJ�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ�

�� =ZLVFKHQUHLQLJXQJ�

'HU�'UXFNYRUJDQJ�PXVV�WHLOZHLVH�IÔU�=ZLVFKHQUHLQLJXQJHQ�XQWHUEURFKHQ�ZHUGHQ��XP�HLQH
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JOHLFKP¼·LJH�3URGXNWTXDOLW¼W�VLFKHU]XVWHOOHQ��,Q�GLHVHQ�)¼OOHQ�ZHUGHQ�GLH�*XPPLWÔFKHU�YRQ

)DUEDXIEDX�XQG�3DSLHUDQKDIWXQJHQ�JHUHLQLJW��'LH�+ÎKH�GHU�92&�(PLVVLRQHQ�LVW�DEK¼QJLJ�YRP

'DPSIGUXFN�GHV�YHUZHQGHWHQ�5HLQLJXQJVPLWWHOV��YRQ�GHU�5HLQLJXQJVWHFKQLN��DXWRPDWLVFKH

:DVFKDQODJHQ�RGHU�+DQGUHLQLJXQJ��VRZLH�YRQ�GHU�+DQGKDEXQJVSUD[LV��$XWRPDWLVFKH�:DVFK�

DQODJHQ�VLQG�GHU]HLW�]X�FD������LP�PLWWHO��XQG�JUR·IRUPDWLJHQ�%RJHQRIIVHWGUXFN�LQVWDOOLHUW�

(WZD�����GHU�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�VLQG�92&�UHOHYDQWH�0LWWHO��'DYRQ�ZHUGHQ�HWZD

����]XU�=ZLVFKHQUHLQLJXQJ�HLQJHVHW]W�

'LH�=DKO�GHU�=ZLVFKHQUHLQLJXQJHQ�LVW�DEK¼QJLJ�YRQ�GHU�JHIRUGHUWHQ�'UXFNTXDOLW¼W�VRZLH�YRP

3DSLHU�XQG�GHU�)DUEH��,VW�]ZLVFKHQ�]ZHL�'XFNDXIWU¼JHQ�HLQ�)DUEZHFKVHO�HUIRUGHUOLFK��VLQG�DOOH

IDUEIÔKUHQGHQ�7HLOH��)DUEZDO]HQ��*XPPLWÔFKHU�XQG�)DUEN¼VWHQ��]X�UHLQLJHQ�

(LQH�JUÔQGOLFKH�5HLQLJXQJ�DOOHU�IDUEIÔKUHQGHQ�7HLOH�HUIROJW�DP�3URGXNWLRQVHQGH�RGHU�DP�(QGH

GHU�$UEHLWVZRFKH��GD�GLH�%RJHQRIIVHWIDUEHQ�VRQVW�EHL�/XIWNRQWDNW�DQWURFNQHQ��'LH�5HLQLJXQJV�

LQWHUYDOOH�NÎQQHQ�GXUFK�GLH�9HUZHQGXQJ�YRQ�VRJHQDQQWHQ�dNDVWHQIULVFKHQo�)DUEHQ�YHUJUÎ·HUW

ZHUGHQ��GLH�QDFK�3URGXNWLRQVHQGH�LP�)DUENDVWHQ�YHUEOHLEHQ�NÎQQHQ��'LH�$QWURFNQXQJ�NDQQ

DXFK�GXUFK�GHQ�(LQVDW]�YRQ�$QWLR[LGDWLRQVPLWWHOQ��d$QWLKDXWPLWWHOo��YHUPLQGHUW�ZHUGHQ��GLH

QDFK�3URGXNWLRQVHQGH�LQ�GHQ�)DUENDVWHQ�JHVSUÔKW�ZHUGHQ��$QWLR[LGDWLRQVPLWWHO�HQWKDOWHQ

92&�UHOHYDQWH�.RKOHQZDVVHUVWRIIH��$�,,���GLH�EHL�GHU�$QZHQGXQJ�YHUGXQVWHQ�

�� $EOXIWUHLQLJXQJ�

(LQH�5HLQLJXQJ�GHU�$EOXIW�ZLUG�QLFKW�GXUFKJHIÔKUW�

�� :HLWHUYHUDUEHLWXQJ�

%HL�GHU�:HLWHUYHUDUEHLWXQJ�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ��GD�ÔEHUZLHJHQG�/DFNH�DXI�%DVLV

KRFKVLHGHQGHU�.RKOHQZDVVHUVWRIIH�RGHU�'LVSHUVLRQVODFNH�HLQJHVHW]W�ZHUGHQ�

�� *UXQG��	�7HLOHUHLQLJXQJ�

1DFK�3URGXNWLRQVHQGH�ZHUGHQ�GLH�IDUEIÔKUHQGHQ�7HLOH�GHU�0DVFKLQHQ�JHUHLQLJW��9RQ�GHQ�HLQ�

JHVHW]WHQ�5HLQLJXQJVPLWWHO�ZHUGHQ�LP�PLWWHO��XQG�JUR·IRUPDWLJHQ�%RJHQRIIVHW�HWZD�����]XU

*UXQG��XQG�7HLOUHLQLJXQJ�YHUZHQGHW��'LH�+ÎKH�GHU�92&�(PLVVLRQHQ�LVW�DEK¼QJLJ�YRP�'DPSI�

GUXFN�GHV�YHUZHQGHWHQ�5HLQLJXQJVPLWWHOV��'LH�5HLQLJXQJ�ZHLWHUHU�0DVFKLQHQWHLOH�HUIROJW�PHLVW

LP�5DKPHQ�HLQHU�*UXQGUHLQLJXQJ�]XP�(QGH�GHU�:RFKH�RGHU�LQ�JUÎ·HUHQ�SHULRGLVFKHQ�$EVW¼Q�

GHQ��'LH�+¼XILJNHLW�GHUDUWLJHU�5HLQLJXQJVYRUJ¼QJH�LVW�DEK¼QJLJ�YRQ�GHU�p,QVWDQGKDOWXQJV�

3KLORVRSKLHp�GHU�8QWHUQHKPHQ�
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����� (PLVVLRQVELODQ]

)ÔU�HLQH�W\SLVFKH�0RGHOOPDVFKLQH�GHU�.DWHJRULH�d0LWWHO��XQG�*UR·IRUPDWo�HUJLEW�VLFK�DXI�%DVLV�GHU

LP�3URMHNWUDKPHQ�GXUFKJHIÔKUWHQ�'DWHQHUKHEXQJ�GDV�IROJHQGH�(LQVDW]��XQG�(PLVVLRQVVFKDXELOG�

'DEHL�VLQG�QHEHQ�GHQ�'DWHQ�DXV�%HWULHEHQ�PLW�UHLQHQ�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�DXFK

����GHU�6WRIIPHQJHQ�DXV�%HWULHEHQ�PLW�EHUÔFNVLFKWLJW�ZRUGHQ��GLH�QHEHQ�PLWWHO��XQG�JUR·IRUPD�

WLJHQ�0DVFKLQHQ�QRFK�NOHLQIRUPDWLJH�0DVFKLQHQ�HLQVHW]HQ��0DVFKLQHQNRQVWHOODWLRQ������dJHPLVFK�

WH�)RUPDWHo��

$EELOGXQJ����92&�-DKUHVELODQ]�HLQHU�%RJHQRIIVHWGUXFNPDVFKLQH�LP�0LWWHOIRUPDW

Zwischen-
reinigung (70%)

Feucht-
wasser

Reinigungs-
mittel im Abfall
= 0,6 t/a VOC

Farbe

4,65 t/a

ohne VOC

Isopropanol

3.682 l/a

= 2,9 t/a VOC

Reinigungsmittel

3.790 l/a

= 2,8 t/a VOC

Reinigungsmittel-
regeneration

= 0,3 t/a VOC

Grund- & Teile-
reinigung (30%)

Diffuse VOC-Emission = 4,8 t/a

(2,9 t/a IPA; 1,9 t/a aus Reinigungsmittel)

Gefaßte VOC-Menge = 0,9 t/a

(aus Reinigungsmittel)

Bogenoffsetdruck-Modellmaschine
mit 5 Farbwerken; 1,04 m Breite; 0,72 m Zylinderumfang

?Ó/3430������A
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��� 0LQGHUXQJVPD·QDKPHQ

����� 0D·QDKPHQ�1U���������+RFKVLHGHUHLQVDW]

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�KRFKVLHGHQGH�5HLQLJXQJVPLWWHO

0LQGHUXQJVZLUNXQJ

'XUFK�GHQ�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�QLHGULJHQ�'DPSIGUXFN��XPJDQJVVSUDFKOLFK

dKRFKVLHGHQGH�5HLQLJXQJVPLWWHOo��ZHUGHQ�GLH�92&�(PLVVLRQHQ�DXV�GHQ�GXUFKZHJ�XPZHOWRIIHQHQ

5HLQLJXQJVDUEHLWHQ�GHXWOLFK�YHUPLQGHUW�

(V�VLQG�YHUVFKLHGHQHQ�$OWHUQDWLYHQ�dKRFKVLHGHQGHU�5HLQLJXQJVPLWWHOo�YHUIÔJEDU�

• 5HLQLJXQJVPLWWHO�DXI�%DVLV�YRQ�3ODQ]HQÎOHVWHUQ�PLW�HLQHP�)ODPPSXQNW�GHXWOLFK�!�����&

�d9&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV��GLH�QDFK�9E)�QLFKW�NHQQ]HLFKQXQJVSIOLFKWLJ�VLQG��GD�LKU

)ODPPSXQNW�!�����&�OLHJW��d+&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV���GLH�QDFK�9E)�GHU�.ODVVH�$�,,,�]X]XRUGQHQ�VLQG�DEHU�HLQHQ

)ODPPSXQNW�YRQ�!����&�KDEHQ��KRFKVLHGHQGH�$�,,,�0LWWHO�

6RZRKO�EHL�+&$�DOV�DXFK�EHL�KRFKVLHGHQGHQ�$�,,,�5HLQLJHUQ�VLQG�0LWWHO�LP�$QJHERW��GLH�]XU�6WHLJH�

UXQJ�GHU�:DVFKNUDIW�HEHQIDOOV�UHOHYDQWH�$QWHLOH�YRQ�3IODQ]HQÎOHVWHUQ�HQWKDOWHQ�

$XV�6LFKW�GHU�(PLVVLRQVPLQGHUXQJ�VLQG�ZHQLJHU�GLH�)ODPPSXQNWH��DOV�YLHOPHKU�GLH�'DPSIGUÔFNH

GHU�YHUVFKLHGHQHQ�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�YRQ�,QWHUHVVH�

• 'HU�'DPSIGUXFN�YRQ�9&$�OLHJW�GHXWOLFK�XQWHU�����K3D��'LHVH�0LWWHO�VLQG�VRPLW�NHLQH�92&�LP

6LQQH�GHU�(*�92&�5/��'HU�(LQVDW]�YRQ�9&$�IÔKUW�GDKHU�]X�HLQHU�YROOVW¼QGLJHQ�9HUPHLGXQJ�GHU

�GLIIXVHQ��92&�(PLVVLRQHQ�DXV�5HLQLJXQJVSUR]HVVHQ

• 'HU�'DPSIGUXFN�GHU�+&$�OLHJW�LQ�GHU�5HJHO�]ZLVFKHQ������������K3D��'DV�KHL·W�EHL�HLQHP�7HLO

GHU�0LWWHO�KDQGHOW�HV�VLFK�XP�92&�LP�6LQQH�GHU�(*�92&�5/

• +RFKVLHGHQGH�$�,,,�5HLQLJHU�KDEHQ�HLQHQ�'DPSIGUXFN�YRQ�����r���K3D��HV�KDQGHOW�VLFK�VRPLW

XP�92&�LP�6LQQH�GHU�(*�92&�5/�

7URW]�GHU�XQWHUVFKLHGOLFKHQ�'DPSIGUÔFNH�XQG�GHU�GDPLW�YHUEXQGHQ�(LQVWXIXQJ�DOV�92&�RGHU�1LFKW�

92&�IÔKUW�GHU�(LQVDW]�GHU�EHQDQQWHQ�5HLQLJHU�GXUFKJHKHQG�]X�HLQHU�GHXWOLFKHQ�9HUPLQGHUXQJ�GHU
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92&�(PVVLRQHQ�JHJHQÔEHU�GHU�GHU]HLWLJHQ�6LWXDWLRQ�LQ�GHU�ÔEHUZLHJHQG�QLHGULJVLHGHQGH�$�,,,�

0LWWHO�XQG�$�,,�0LWWHO�]XP�(LQVDW]�NRPPHQ��YHUJO��DXFK�7DEHOOH����

8PVHW]XQJVSUREOHPH

(LQ�ZHVHQWOLFKHV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GLH�DQGHUVDUWLJH�+DQGKDEXQJ�GLHVHU�5HLQL�

JXQJVPLWWHO��GLH�9HUKDOWHQV¼QGHUXQJHQ�XQG�VRPLW�HLQH�8PVWHOOXQJVEHUHLWVFKDIW�EHLP�3HUVRQDO�HU�

IRUGHUW��'LH�0LWWHO�VLQG�WHXUHU�DEHU�DXFK�HUJLHELJHU�DOV�GLH�QLHGULJVLHGHQGHQ�5HLQLJXQJVPLWWHO��GD�VLH

HLQH�KÎKHUH�5HLQLJXQJVNUDIW�EHVLW]HQ��QLFKW�YHUGXQVWHQ�XQG�YLHOIDFK�PLW�:DVVHU�JHPLVFKW�HLQJH�

VHW]W�ZHUGHQ�

'LH�DQGHUVDUWLJH�+DQGKDEXQJ�LVW�LQ�GHU�JHULQJHQ�)OÔFKWLJNHLW�GHU�0LWWHO�EHJUÔQGHW��=XP�HLQHQ�EH�

GHXWHW�GLHV��GDVV�HLQ�HWZDV�HUKÎKWHU�=HLWDXIZDQG�]XU�5HLQLJXQJ�HUIRUGHUOLFK�LVW��O¼QJHUH�(LQZLUN]HLW

XQG�]XV¼W]OLFKHV�1DFKZDVFKHQ�PLW�:DVVHU�QRWZHQGLJ���]XP�DQGHUHQ�LVW�EHL�GHU�+DQGUHLQLJXQJ�HLQH

JUÎ·HUH�6RUJIDOW�QRWZHQGLJ��GD�YHUVHKHQWOLFK�LQ�GLH�0DVFKLQH�JHODQJHQGH�7URSIHQ�]X�.RUURVLRQ�

%HVFK¼GLJXQJ�GHU�'UXFNSODWWH�XQG�6WÎUXQJHQ�GHV�)DUE�:DVVHU�*OHLFKJHZLFKWHV�IÔKUHQ�NÎQQHQ��%HL

XQVDFKJHP¼·HU�$QZHQGXQJ��7URSIYHUOXVWH��EHVWHKW�EHLP�(LQVDW]�YRQ�+RFKVLHGHUQ�HUKÎKWH

5XWVFKJHIDKU�DQ�GHU�0DVFKLQH�

7HFKQLVFKH�3UREOHPH�JLEW�HV�WHLOZHLVH�EHLP�(LQVDW]�LQ�DXWRPDWLVFKHQ�:DVFKDQODJHQ�¼OWHUHQ�%DXMDK�

UHV��YRU��������'LHVH�$QODJHQ�PÔVVHQ�]XP�7HLO�DQ�GLH�dQHXHQo�0LWWHO�DQJHSDVVW�ZHUGHQ��7\SLVFKH

QRWZHQGLJH�$QSDVVXQJHQ�VLQG��NOHLQHUH�'RVLHUPHQJHQ��ZJ��GHU�HUKÎKWHQ�:DVFKNUDIW���DQGHUH

6SUÔKÎIIQXQJHQ��ZJ��GHU�HUKÎKWHQ�9LVNRVLW¼WHQ��XQG�DQGHUH�.XQVWVWRIIH�RGHU�*XPPLGLFKWXQJHQ

�ZJ��GHU�0DWHULDOYHUWU¼JOLFKNHLW�LQVEHV��]X�GHQ�YHJHWDELOHQ�5HLQLJHUQ��

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D��GLHV�HQWVSULFKW�����GHU�*HVDPW�

HPLVVLRQHQ�DXV�GHP�5HLQLJXQJVPLWWHO�(LQVDW]�LQ�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ��������W�D�

0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ�GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�LQ

GHU�JHPLVFKWIRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�1LHGULJVLHGHUDQWHLO�OLHJW�LQ�GLHVHU�0DVFKLQHQNRQVWHOODWLRQ�GHU]HLW�EHL�FD�������%HL�HLQHU�JUÎVVW�

PÎJOLFKHQ�8PVWHOOXQJ�DXI�+RFKVLHGHU�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�HLQ�$QWHLO�YRQ�HWZD���

1LHGULJVLHGHUQ�IÔU�EHVRQGHUH�$QZHQGXQJHQ�YHUEOHLEW��(LQH�GHUDUWLJH�8PVWHOOXQJ�DXI�+RFKVLHGHU�LVW

LQQHUKDOE�GHU�1¼FKVWHQ����-DKUH�EHL������GHU�%HWULHEH�GXUFKIÔKUEDU�

%HL�HLQHU�8PVWHOOXQJ�DXI�KRFKVLHGHQGH�5HLQLJXQJVPLWWHO�VLQNW�GLH�M¼KUOLFKH�HLQJHVHW]WH�5HLQLJXQJV�

PLWWHOPHQJH�XP������GD�GHU�(LQVDW]�YRQ�+RFKVLHGHUQ�HUJLHELJHU�LVW��0LQGHUXQJ�EH]RJHQ�DXI�GLH

GHU]HLWLJ�YHUZHQGHWHQ�5HLQLJXQJVPLWWHODUWHQ������9HUEUDXFKVPLQGHUXQJ�EHL�8PVWHOOXQJ�YRQ�$�,��
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RGHU�$�,,���0LWWHO�DXI�+RFKVLHGHU������9HUEUDXFKVPLQGHUXQJ�EHL�8PVWHOOXQJ�YRQ�$�,,,���0LWWHO�DXI

+RFKVLHGHU��

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU

%HODVWXQJ�DXI�GHU�$EIDOO��RGHU�$EZDVVHUVHLWH��%HLP�(LQVDW]�YRQ�+RFKVLHGHUQ�LQ�DXWRPDWLVFKHQ

:DVFKDQODJHQ�IDOOHQ�LP�9HUJOHLFK�]XP�(LQVDW]�YRQ�1LHGULJVLHGHUQ�DXIJUXQG�GHV�HUIRUGHUOLFKHQ

1DFKZDVFKHQV�PLW�:DVVHU�HUKÎKWH�$EIDOOPHQJHQ�DQ��GLH�HQWVRUJW�RGHU�DXIEHUHLWHW�ZHUGHQ�PÔV�

VHQ��'LH�$XIEHUHLWXQJ�GHU�/ÎVHPLWWHO�:DVVHU�$EI¼OOH�NDQQ�PLWWHOV�HLQHU�KDXVLQWHUQHQ�RGHU�HLQHU

/RKQ�)LOWUDWLRQ�HUIROJHQ��ZREHL�GLH�5HLQLJXQJVPLWWHO�]XUÔFNJHZRQQHQ�XQG�ZLHGHUYHUZHQGHW�ZHU�

GHQ�NÎQQHQ��'DV�YHUEOHLEHQGH�$EZDVVHU�NDQQ�LQ�GHU�5HJHO�LQ�GLH�.DQDOLVDWLRQ�DEJHOHLWHW�ZHUGHQ�

GLH�JHULQJHQ�5HVWVFKODPPPHQJHQ�PÔVVHQ�DOV�$EIDOO�HQWVRUJW�ZHUGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�JXW�HUVFKOLH·EDU��$OOHUGLQJV

LVW�GLHV�YRQ�HLQHU�RIIHQVLYHQ�9HUPDUNWXQJ�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]���9RUWHLOH�GHU�KRFK�

VLHGHQGHQ�5HLQLJXQJVPLWWHO�DEK¼QJLJ��GLH�GXUFK�GLH�=XOLHIHUHU�PLW�HLQHU�SUD[LVJHUHFKWHQ�(LQIÔK�

UXQJ��+LOIHVWHOOXQJ�EHL�HLQHU�:DVFKDQODJHQXPVWHOOXQJ�XQG�EHL�JJI��DXIWUHWHQGHQ�3UREOHPHQ�YHU�

EXQGHQ�VHLQ�PXVV�

$XFK�LQQHUEHWULHEOLFK�EHVWHKW�GHXWOLFKHU�6FKXOXQJV��XQG�0RWLYDWLRQVEHGDUI�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

HQWVWHKHQ�GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

8QWHU�%HUÔFNVLFKWLJXQJ�YRQ�JHPLVFKWIRUPDWLJHQ�%HWULHEHQ��0DVFKLQHQNRQVWHOODWLRQ������XQG�%H�

WULHEHQ��GLH�DXVVFKOLH·OLFK�PLW�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�DUEHLWHQ��0DVFKLQHQNRQVWHOOD�

WLRQ������ZLUG�DXIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��IÔU�GLH�0RGHOO�

PDVFKLQH�YRQ�HLQHP�M¼KUOLFKHQ�9HUEUDXFK�YRQ�FD��������/LWHUQ�5HLQLJXQJVPLWWHO�UHVSHNWLYH

����7RQQHQ�92&�DXVJHJDQJHQ��'DUDXV�UHVXOWLHUHQ�92&�(PLVVLRQHQ�YRQ�����7RQQHQ�SUR�-DKU��1DFK

GHU�8PVWHOOXQJ�DXI�+RFKVLHGHU�VLQNW�DQ�GHU�0RGHOOPDVFKLQH�GHU�M¼KUOLFKH�5HLQLJXQJVPLWWHOHLQVDW]

XP�����DXI�������/LWHU��EHL�����/LWHUQ�1LHGULJVLHGHU�$�,��$�,,�RGHU�$�,,,���GLHV�HQWVSULFKW�����7RQQHQ

92&��'LH�M¼KUOLFKHQ�92&�(PLVVLRQHQ�ZHUGHQ�XP�����DXI�FD�������7RQQHQ�YHUPLQGHUW�
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-¼KUOLFKHU�0LQGHUYHUEUDXFK�1LHGULJVLHGHU ������O�D

.RVWHQ�MH�/LWHU�1LHGULJVLHGHU��'XUFKVFKQLWW�$�,��$�,,��$�,,,� �����'0�O

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�1LHGULJVLHGHU ���������'0�D

-¼KUOLFKHU�0HKUYHUEUDXFK�+RFKVLHGHU ������O�D

.RVWHQ�MH�/LWHU�+RFKVLHGHU �����'0�O

-¼KUOLFKH�0HKUNRVWHQ�GXUFK�0HKUYHUEUDXFK�+RFKVLHGHU ���������'0�D

-¼KUOLFKH�0HKUNRVWHQ�GXUFK�8PVWHOOXQJ ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

��������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�%RJHQRIIVHWGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU

0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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����� 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�5HLQLJXQJVPLWWHOQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�5HLQLJXQJVPLWWHO��XQG�3XW]�

WXFKEHK¼OWHUQ�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'HU�VSDUVDPH�8PJDQJ�PLW�5HLQLJXQJV�

PLWWHOQ�EHL�GHU�K¼QGLVFKHQ�0DVFKLQHQUHLQLJXQJ�IÔKUW�]XU�9HUEUDXFKVPLQGHUXQJ��GD�7URSI��XQG

9HUGXQVWXQJVYHUOXVWH�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]���9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�PDQFKPDO�DXFK�PDQJHOQGH�%HUHLWVFKDIW�GHU�%HOHJVFKDIW�GLH�8PVHW�

]XQJ�GHU�0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D��GLHV�HQWVSULFKW�����GHU�*HVDPW�

HPLVVLRQHQ�DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ��������W�D�

0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ�GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�LQ

GHU�JHPLVFKWIRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ������GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�PLW�NHLQHQ�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�8QWHUZHLVXQJHQ

GHU�0LWDUEHLWHU�GXUFKJHIÔKUW�ZHUGHQ�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

HQWVWHKHQ�GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ ����O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

�����GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�%RJHQRIIVHWGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ

GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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����� 0D·QDKPHQ�1U���������:DVFKDQODJHQ�IÔU�*XPPLWXFK�

)DUEZDO]HQ�XQG�*HJHQGUXFN]\OLQGHU

.XU]�%HVFKUHLEXQJ

(LQEDX�DXWRPDWLVFKHU�:DVFKDQODJHQ�IÔU�*XPPLWXFK��)DUEZDO]HQ�E]Z��*HJHQGUXFN]\OLQGHU

0LQGHUXQJVZLUNXQJ

'XUFK�GLH�$XWRPDWLVLHUXQJ�GHU�5HLQLJXQJVSUR]HVVH�DP�*XPPLWXFK��DQ�)DUEZDO]HQ�XQG�*HJHQ�

GUXFN]\OLQGHUQ�LVW�HLQH�HIIL]LHQWHUH�5HLQLJXQJ�PÎJOLFK��VR�GDVV�GHU�5HLQLJXQJVPLWWHO�9HUEUDXFK�YHU�

ULQJHUW�ZLUG�XQG�HQWVSUHFKHQG�JHULQJHUH�92&�(PLVVLRQHQ�HQWVWHKHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GHU�KRKH�,QYHVWLWLRQVNRVWHQEHGDUI�EHL�GHU�1DFKUÔVWXQJ

YRQ�$OWDQODJHQ�]X�EHQHQQHQ��:DVFKDQODJHQ�IÔU�)DUEZDO]HQ�XQG�*HJHQGUXFN]\OLQGHU�VLQG�DQ�$OW�

DQODJHQ�WHLOZHLVH�QLFKW�QDFKWU¼JOLFK�LQVWDOOLHUEDU��$OV�9RUWHLO�LVW�]X�VHKHQ��GDVV�GLH�+LOIV]HLWHQ�]XU

0DVFKLQHQUHLQLJXQJ�GHXWOLFK�YHUULQJHUW�ZHUGHQ�NÎQQHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ��������W�D��0DVFKLQHQ�

NRQVWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ�GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�LQ�GHU�JH�

PLVFKWIRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�DXWRPDWLVFKH�:DVFKDQODJHQ�GHU]HLW�EHUHLWV�DQ����

GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�LQVWDOOLHUW�VLQG��XQG�GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRP�

PHQGHQ����-DKUHQ�XP�HLQ�'ULWWHO�DXI�����VWHLJW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ��GDVV�GLH�0D·QDK�

PH�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����JHJHQÔEHU�GHU�K¼QGLVFKHQ�5HLQL�

JXQJ�YHUEXQGHQ�LVW��)ÔU�GLH�5HLQLJXQJ�YRQ�*XPPLWÔFKHUQ��)DUEZDO]HQ�XQG�*HJHQGUXFN]\OLQGHUQ

ZLUG�HLQ�$QWHLO�YRQ�����GHU�*HVDPWHLQVDW]PHQJH�DOOHU�5HLQLJXQJVPLWWHO�DQJHQRPPHQ��VR�GDVV�GLH

(PLVVLRQVPLQGHUXQJ�GHU�0D·QDKPH�QXU�EHL�GLHVHP�$QWHLO�ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�]X�HLQHU�9HUODJHUXQJ�GHU�$EIDOOPHQ�

JHQ��$QVWHOOH�YRQ�3XW]ODSSHQ��GLH�PLW�5HLQLJXQJVPLWWHO�XQG�)DUEUHVWHQ�EHODGHQ�VLQG��IDOOHQ�YHUVW¼UNW

IOÔVVLJH�$EI¼OOH�RGHU��V\VWHPEHGLQJW��YHUXQUHLQLJWH�7XFKEDKQHQ�DOV�QHXH�$EIDOOIUDNWLRQHQ�DQ��%HLP



UFOPLAN-Vorhaben Nr. 204 04 906/01

,,Senkung der VOC-Emissionen aus Druckereien“ 
Anlagenband 1

66

(LQVDW]�YRQ�QLHGULJVLHGHQGHQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�)ODPPSXQNW�ELV����&�NÎQQHQ�DQIDOOHQGH

/ÎVHPLWWHO�:DVVHU�*HPLVFKH�GXUFK�'HVWLOODWLRQ�DXIEHUHLWHW�ZHUGHQ��EHLP�(LQVDW]�YRQ�5HLQLJXQJV�

PLWWHOQ�PLW�HLQHP�)ODPPSXQNW�YRQ�PHKU�DOV����&�EHVWHKW�GLH�0ÎJOLFKNHLW�HLQHU�$XIEHUHLWXQJ�GHU

DQIDOOHQGHQ�/ÎVHPLWWHO�:DVVHU�*HPLVFKH�PLWWHOV�)LOWUDWLRQ�

,QVJHVDPW�VLQG�GLHVH�ZHLWHUHQ�8PZHOWZLUNXQJHQ�DOV�JHULQJIÔJLJ�HLQ]XVWXIHQ�

(UVFKOLH·EDUNHLW

(V�LVW�]X�HUZDUWHQ��GDVV�GLH�0D·QDKPH�RKQH�EHVRQGHUH�=XVDW]DNWLYLW¼WHQ�]XU�8PVHW]XQJ�JHODQJW�

GD�LQ�GHU�%UDQFKH�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�YRQ�:DVFKDQODJHQ�r�LQVEHVRQGHUH�EHLP

.DXI�QHXHU�'UXFNPDVFKLQHQ���]X�YHU]HLFKQHQ�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

HQWVWHKHQ�GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

1DFKUÔVWXQJVNRVWHQ�HLQHU�*XPPLWXFKZDVFKDQODJH �������'0

1DFKUÔVWXQJVNRVWHQ�)DUEZDO]HQZDVFKDQODJH �������'0

1DFKUÔVWXQJVNRVWHQ�HLQHU�*HJHQGUXFN]\OLQGHUZDVFKDQODJH �������'0

1DFKUÔVWXQJVNRVWHQ�MH���:DVFKDQODJHQ�DQ���'UXFNZHUNHQ ��������'0

1DFKUÔVWXQJVNRVWHQ�EHL�$I$���-DKUH�LQ�����GHU�$QODJHQ ��������'0

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�JHJHQÔEHU�+DQGUHLQLJXQJ������ ����O

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�LQ�����GHU�$QODJHQ ������'0

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

������������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

����GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�%RJHQRIIVHWGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ

GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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����� �0D·QDKPHQ�1U���������)DUEZHFKVHOUHGX]LHUXQJ

.XU]�%HVFKUHLEXQJ

5HGX]LHUXQJ�YRQ�)DUEZHFKVHOQ�DQ�HLQHP�'UXFNZHUN

0LQGHUXQJVZLUNXQJ

:HUGHQ�$XIWU¼JH�PLW�JOHLFKHU�)DUEDUW�XQG��UHLKHQIROJH�XQPLWWHOEDU�QDFKHLQDQGHU�JHGUXFNW��NDQQ

GLH�=DKO�GHU�8PZDVFKXQJHQ�GHV�)DUEZHUNHV�YHUULQJHUW�ZHUGHQ��GHU�JOHLFKH�(IIHNW�NDQQ�GXUFK�GLH

9HUPHLGXQJ�GHV�6RQGHUIDUEHQHLQVDW]HV�GXUFK�8PVWHOOXQJ�DXI�GHQ�6NDOHQIDUEGUXFN�HUIROJHQ��GD

)DUEN¼VWHQ�XQG�IDUEIÔKUHQGH�7HLOH�GDQQ�LP�JÔQVWLJVWHQ�)DOO�QXU�QRFK�HWZD�HLQPDO�SUR�:RFKH�EHL

GHU�*UXQG��XQG�7HLOHUHLQLJXQJ�JHZDVFKHQ�ZHUGHQ�PÔVVHQ���

8PVHW]XQJVSUREOHPH

'LH�)UHLKHLWVJUDGH�EHL�GHU�$XIWUDJVUHLKHQIROJHSODQXQJ�VLQG�GXUFK�HLQHQ�5HLKH�DQGHUHU�)DNWRUHQ

�7HUPLQH��.DSD]LW¼WHQ��HWF���OLPLWLHUW��'LH�'XUFKIÔKUXQJ�GHU�0D·QDKPH�VWHOOW�GHXWOLFK�KÎKHUH�$Q�

IRUGHUXQJHQ�DQ�GLH�$UEHLWVYRUEHUHLWXQJ��GLH�WHLOZHLVH�('9�JHVWÔW]WH�2SWLPLHUXQJVKLOIHQ�QRWZHQGLJ

PDFKHQ�

%H]ÔJOLFK�GHU�8PVWHOOXQJ�YRQ�6RQGHUIDUEHQ�DXI�9LHUIDUEGUXFN�VWHOOW�VLFK�IÔU�GLH�$N]LGHQ]GUXFN�

%HWULHEH�GDV�3UREOHP��GDVV�VLH�ÔEHUZLHJHQG�PLW�JHOLHIHUWHQ�9RUODJHQ�DUEHLWHQ�XQG�VRPLW�QXU�HLQHQ

JHULQJHQ�(LQIOX·�DXI�GLH�)DUEDXVZDKO�KDEHQ�

'LH�%HWULHEH�KDEHQ�DOOHUGLQJV�HLQ�GHXWOLFKHV�(LJHQLQWHUHVVH�DQ�GHU�8PVHW]XQJ�GHU�0D·QDKPH��GD

]�%��EH]RJHQH�´EHUPHQJHQ�DQ�6RQGHUIDUEHQ�VRZLH�GHU�ÔEHUSURSRUWLRQDOH�5ÔVW��XQG�5HLQLJXQJV�

DXIZDQG�GHP�.XQGHQ�QXU�LQ�VHKU�EHJUHQ]WHP�0D·�WDWV¼FKOLFK�LQ�5HFKQXQJ�JHVWHOOW�ZHUGHQ�NÎQ�

QHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ��������W�D��0DVFKLQHQ�

NRQVWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ�GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�LQ�GHU�JH�

PLVFKWIRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

����������������������������������������������������

��� 7IPFWX�FIM�HYVGLKILIRHIV��G�4VSHYOXMSR�XVMXX�HMIWIV�*EPP�EPPIVHMRKW�RYV�WIPXIR�EYJ��YRH�^[EV�HERR�[IRR�HYVGLKILIRH�QMX�IMRIV
*EVFWIVMI��5YEPMXÇX��KIHVYGOX�[IVHIR�OERR�
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'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�LQ�DOOHQ�%HWULHEH�%HPÔKXQJHQ�EHVWHKHQ�GLH�0D·�

QDKPH�XP]XVHW]HQ��VLH�DOOHUGLQJV�QXU�LQ�HWZD����UHDOLVLHUEDU�LVW���

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�LVW�GLH�0D·QDKPH�PLW�(QWODVWXQJHQ�EHL�GHU�)DUEDEIDOOPHQJH

YHUEXQGHQ��GD�GHU�LP�)DUENDVWHQ�YHUEOLHEHQH�7HLO�GHU�1HXIDUEH�EHL�HLQHP�)DUEZHFKVHO�YHUZRUIHQ

ZHUGHQ�PXVV��'LH�9HUPHLGXQJ�YRQ�6RQGHUIDUEHQ�YHUEHVVHUW�JOHLFK]HLWLJ�GLH�0ÎJOLFKNHLWHQ�]XP

(LQVDW]�HLQHU�)DUEYHUVRUJXQJ�ÔEHU�=DSIDQODJHQ�PLW�0HKUZHJJHELQGHQ�RGHU�DXV�.DUWX�

VFKHQ�6FKO¼XFKHQ�XQG�UHGX]LHUW�GLH�)DUEDEI¼OOH��GLH�EHLP�$QWURFNQHQ�LQ�DQJHEURFKHQHQ�)DUEGRVHQ

HQWVWHKHQ�>YHUJO��KLHU]X�®NRSRO��%�$�8�0�������@

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VFKZHU�HUVFKOLH·EDU��(V�HUIRUGHUW�HLQH�DNWL�

YH�.XQGHQEHUDWXQJ�VRZLH�HLQH�RSWLPLHUWH�3URGXNWLRQVSODQXQJ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE��LVW

GLH�0D·QDKPH�PLW�HLQHU�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ��*HJHEHQHQIDOOV�HQWVWHKHQ�,QYH�

VWLWLRQVNRVWHQ�IÔU�+DUG��XQG�6RIWZDUH�]XU�('9�3ODQXQJ�GHU�3URGXNWLRQ�

'LH�.RVWHQ�GHU�0D·QDKPH�ODVVHQ�VLFK�QLFKW�VLQQYROO�TXDQWLIL]LHUHQ��GD�ÔEHUZLHJHQG�2UJDQLVDWLRQV�

NRVWHQ�DQIDOOHQ��'LH�92&�.RVWHQHIIL]LHQ]�SUR�7RQQH�YHUPLHGHQH�92&�LVW�GDKHU�HEHQVR�ZHQLJ�EH]LI�

IHUEDU�

����������������������������������������������������

��� (IV^IMX�WMRH�%YJXVEKWWXIYIVYRKW���4VSHYOXMSRWPIMXWXERHW��YRH�'SPSVQEREKIRIQX�7]WXIQI�MR�%O^MHIR^FIXVMIFIR�RSGL�WILV
WIPXIR�MQ�)MRWEX^��)W�WXILX�EFIV�^Y�IV[EVXIR��HEWW�WMI�MR�HIR�RÇGLWXIR����.ELVIR�HIYXPMGL�ER�&IHIYXYRK�KI[MRRIR�YRH�HEQMX
HERR�EYGL�HMI�4SXIRXMEPI�MR�HIV�3TXMQMIVYRK�HIV�4VSHYOXMSRWTPERYRK�IVWGLPMI�FEV�[IVHIR��:IVKP��LMIV^Y�Y�E��.ITWIR��(��
��[SVOJPS[�r�&PEXXTPERYRKWW]WXIQI�MR�:IVPEKIR��0IMXWXÇRHI�MR�HIV�(VYGOMRHYWXVMI�YRH�4ETMIVZIVEVFIMXYRK��%YJXVEKWZIVJSPKYRK
MR�HIV�(VYGOZSVWXYJIl��7GLVMJXIRVIMLI�HIV�-+�1IHMIR�,IJX�����7XYXXKEVX�����
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����� 0D·QDKPHQ�1U���������8PVWHOOXQJ�DXI�ZDVVHUORVHQ

2IIVHWGUXFN

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�ZDVVHUORVHQ�2IIVHWGUXFN

0LQGHUXQJVZLUNXQJ

'LH�8PVWHOOXQJ�DXI�GDV�ZDVVHUORVH�2IIVHWGUXFNYHUIDKUHQ�YHUPHLGHW�YROOVW¼QGLJ�GLH�92&�(PLVVLRQHQ

DXV�GHQ�:LVFKZDVVHUV\VWHPHQ��'LHV�EHWULIIW�YRUUDQJLJ�GLH�,VRSURSDQRO�(PLVVLRQHQ�DXV�GHP

:LVFKZDVVHU��XQWHUJHRUGQHW�DEHU�DXFK�GLH�92&�(PLVVLRQHQ�DXV�0LWWHOQ�]XU�5HLQLJXQJ�GHU�)HXFKW�

ZDO]HQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHPH�VLQG�LQVEHVRQGHUH�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�XQG�GLH�HUKÎKWHQ�%H�

WULHEVNRVWHQ�GXUFK�KÎKHUH�'UXFNSODWWHQNRVWHQ�VRZLH�HLQH�PRQRSRODUWLJH�$QELHWHUVWUXNWXU�GLHVHU

7HFKQRORJLH�]X�EHQHQQHQ�

%HL�GHU�8PVWHOOXQJ�LVW�HLQH�,QYHVWLWLRQ�LQ�HLQH�JHVRQGHUWH�'UXFNSODWWHQHQWZLFNOXQJVPDVFKLQH�QRW�

ZHQGLJ��'XUFK�GLH�GDQQ�JJI��]ZHLJOHLVLJH�9RUODJHQSURGXNWLRQ�HQWVWHKW�EHLP�SDUDOOHOHQ�%HWULHE�YRQ

ZDVVHUORVHQ�XQG�ZDVVHUKDOWLJHQ�'UXFNDQODJHQ�HLQ�]XV¼W]OLFKHU�3URGXNWLRQVSODQXQJVDXIZDQG��'HU

DQGHUVDUWLJH�'UXFNSODWWHQDXIEDX�IÔKUW�]X�HLQHU�JH¼QGHUWHQ�$UW�GHU�1DFKNRUUHNWXUPÎJOLFKNHLWHQ

GHU�3ODWWHQ��'LHV�HUIRUGHUW�GLH�8QWHUZHLVXQJ�GHU�0LWDUEHLWHU�XQG�HLQH�HQWVSUHFKHQGH�8PVWHOOXQJV�

EHUHLWVFKDIW�

%HL�GHU�LP�PLWWHO��JUR·IRUPDWLJHQ�%RJHQRIIVHWGUXFN�ÔEOLFKHQ�$XIODJHQKÎKH�HUIRUGHUW�GHU�:DVVHU�

ORVRIIVHWGUXFN�HLQH�)DUEZHUNWHPSHULHUXQJ�LQ�GHQ�'UXFNDQODJHQ��GD�DQVRQVWHQ�NHLQH�3UR]HVV�

VWDELOLW¼W�JHZ¼KUOHLVWHW�LVW�

%HL���)DUEHQ�0DVFKLQHQ�VLQG�)DUEZHUNWHPSHULHUXQJHQ�ÔEOLFK��%HL����RGHU���)DUEHQ�0DVFKLQHQ�LVW

]XU�(UKÎKXQJ�GHU�3UR]HVVVLFKHUKHLW�HLQ�]XQHKPHQGHU�7UHQG�]XP�(LQVDW]�YRQ�)DUEZHUNWHPSHULHUXQ�

JHQ�]X�EHREDFKWHQ��'LH�SUHLVJÔQVWLJVWHQ�6\VWHPH�DUEHLWHQ�PLW�HLQHU�NRQVWDQWHQ�%ODVOXIWNÔKOXQJ�

GLH�HUVW�QDFK�GHP�:DUPODXIHQ�GHU�0DVFKLQHQ��FD��QDFK���6WXQGH��HLQH�JOHLFKP¼·LJH�7HPSHULHUXQJ

JHZ¼KUOHLVWHW��$XIZHQGLJHUH�6\VWHPH�UHJHOQ�GLH�%ODVOXIWNÔKOXQJ�GXUFK�HLQH�EHUÔKUXQJVORVH�,QIUD�

URWPHVVXQJ�GHU�=\OLQGHUWHPSHUDWXU��GLH�PLW�HLQHU�+HL]XQJ�NRPELQLHUW�ZHUGHQ�NDQQ��XP�DXFK�EHLP

'UXFN�QDFK�0DVFKLQHQVWLOOVWDQGV]HLWHQ�NRQVWDQWH�7HPSHUDWXUHQ�]X�HUUHLFKHQ��+ÎFKVWH�3URGXN�

WLRQVVLFKHUKHLW�JHZ¼KUOHLVWHQ�WHPSHULHUEDUH�9HUUHLEHUV\VWHPH��GHUHQ�1DFKUÔVWXQJ�EHL�$OWDQODJHQ

MHGRFK�XPVW¼QGOLFK�LVW�XQG�DXIJUXQG�GHU�KRKHQ�,QYHVWLWLRQVNRVWHQ�L�G�5��QLFKW�GXUFKJHIÔKUW�ZLUG�
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:LUG�QXU�ZDVVHUORV�JHGUXFNW��VR�NDQQ�GDV�JHVDPWH�:LVFKZDVVHUV\VWHP�HQWIDOOHQ��%HLP�1HXNDXI

YRQ�'UXFNPDVFKLQHQ�ZHUGHQ�:LVFKZDVVHUV\VWHPH�MHGRFK�LQ�GHU�5HJHO�PLW�HLQJHNDXIW��GD�QXU�PL�

QLPDOH�3UHLVQDFKO¼VVH�JHZ¼KUOHLVWHW�ZHUGHQ�XQG�EHL�HLQHU�VS¼WHU�JJI��JHZÔQVFKWHQ�1DFKUÔVWXQJ

KRKH�.RVWHQ�HQWVWHKHQ�

'LH�EHQÎWLJWHQ�6SH]LDO�'UXFNSODWWHQ�VLQG�GHU]HLW�QXU�YRQ�HLQHP�+HUVWHOOHU�EH]LHKEDU��'DEHL�LVW�GHU

'UXFNSODWWHQSUHLV�]XU]HLW�HWZD�����IDFK�KÎKHU�DOV�EHL�NRQYHQWLRQHOOHQ�3ODWWHQ��9LHOH�'UXFNHU�EH�

IÔUFKWHQ�EHL�HLQHU�8PVWHOOXQJ�GLH�$EK¼QJLJNHLW�YRQ�HLQHP�0RQRSRODQELHWHU��,Q�GHU�9HUJDQJHQKHLW

ZXUGH�EHUHLWV�PHKUIDFK�GLH�0DUNWHLQIÔKUXQJ�YRQ�.RQNXUUHQ]SURGXNWHQ�DQJHNÔQGLJW��$XIJUXQG

GHV�GHU]HLW�JHULQJHQ�0DUNWYROXPHQV�VLQG�GLH�HQWVSUHFKHQGHQ�+HUVWHOOHU�MHGRFK�ZLHGHU�]XUÔFNJHWUH�

WHQ��$OV�ZHLWHUHV�3UREOHP�ZLUG�YRQ�3UDNWLNHUQ�GLH�HWZDV�JHULQJHUH�$XIODJHQIHVWLJNHLW�GHU�'UXFNSODW�

WHQ�DQJHIÔKUW��'LHV�VSLHOW�MHGRFK�HUVW�EHL�KÎKHUHQ�$XIODJHQ�HLQH�5ROOH��!�FD����������'UXFNH��

(LQVFKU¼QNXQJHQ�EHL�GHU�$XVZDKO�GHU�%HGUXFNVWRIIH�EHVWHKHQ�EHLP�(LQVDW]�HLQHU�7HPSHULHUXQJ

QLFKW��$OV�SRVLWLYHU�(IIHNW�LVW�DQ]XIÔKUHQ��GDVV�PLW�GLHVHU�'UXFNWHFKQLN�HLQH�KÎKHUH�)DUEEULOOLDQ]�

G�K��EHL�EHVWLPPWHQ�'UXFNPRWLYHQ�HLQH�KÎKHUH�'UXFNTXDOLW¼W��HUUHLFKEDU�LVW��'D�NHLQH�2SWLPLHUXQJ

GHV�)DUE�:DVVHU�9HUK¼OWQLVVHV�HLQJHVWHOOW�ZHUGHQ�PXVV��I¼OOW�DX·HUGHP�ZHQLJHU�0DNXODWXU�DQ��'LH�

VHU�9RUWHLO�IÔKUW�LQVEHVRQGHUH�EHLP�(LQVDW]�YRQ�QLFKW�VDXJHQGHQ�XQG�WHXUHQ�%HGUXFNVWRIIHQ�]X

UHOHYDQWHQ�.RVWHQHUVSDUQLVVHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�,VRSURSDQROHLQVDW]�LQ�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ��������W�D��0DVFKLQHQNRQ�

VWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ�GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�LQ�GHU�JHPLVFKW�

IRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�0DUNWDQWHLO�GHV�:DVVHUORVRIIVHWGUXFNYHUIDKUHQV�OLHJW�GHU]HLW�EHL�%RJHQRIIVHWGUXFNPDVFKLQHQ

PLW�HLQHU�:DO]HQEUHLWH�YRQ�PHKU�DOV����FP�EHL�FD������GHU�0DUNWDQWHLO�LQ����-DKUHQ�ZLUG�PLW�FD�

����DQJHQRPPHQ��'LH�0D·QDKPH�ZLUG�GHPQDFK�HLQHQ�]XV¼W]OLFKHQ�0DUNWDQWHLO�YRQ����HUKDOWHQ

XQG�EHL�DOOHQ�QLFKW�ZDVVHUORV�GUXFNHQGHQ�0DVFKLQHQ�������92&�ZLUNVDP�XPJHVHW]W��(V�NDQQ�GD�

YRQ�DXVJHJDQJHQ�ZHUGHQ��GDVV�GLH�LQ�GLHVHP�=HLWUDXP�dXPJHVWHOOWHQo�0DVFKLQHQ�GHU]HLW�PLW�,3$�

)LOPIHXFKWZHUNHQ�DUEHLWHQ��,3$�IUHL�EHWUHLEEDUH�3OÔVFKZDO]HQ�RGHU�VSH]LHOOH�,3$�IUHL�DUEHLWHQGH

)HXFKWZHUNH�VLQG�LQ�GLHVHU�)RUPDWNODVVH�RKQH�0HQJHQUHOHYDQ]��

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU�(QW�

ODVWXQJ�DXI�GHU�$EZDVVHUVHLWH��GD�NHLQH�YHUZRUIHQHQ�:LVFKZDVVHUV\VWHPH�DXV�GHU�*UXQGUHLQLJXQJ
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GHU�0DVFKLQHQ�PHKU�DQIDOOHQ��$XI�GHU�DQGHUHQ�6HLWH�VWHKW�HLQ�HWZDV�HUKÎKWHU�(QHUJLHYHUEUDXFK

GXUFK�GHQ�]XV¼W]OLFKHQ�7HPSHULHUXQJVEHGDUI�

,QVJHVDPW�VLQG�GLHVH�ZHLWHUHQ�8PZHOWZLUNXQJHQ�MHGRFK�DOV�JHULQJIÔJLJ�HLQ]XVWXIHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��$OOHUGLQJV�LVW

GLHV�VHKU�VWDUN�YRQ�HLQHU�HQWVSUHFKHQGHQ�0DUNWHQWZLFNOXQJ�DEK¼QJLJ��+LHU�LVW�LQVEHVRQGHUH�GLH

9HUIÔJEDUNHLW�HLQHV�]ZHLWHQ�3ODWWHQOLHIHUDQWHQ�PLW�HQWVSUHFKHQG�YHUPLQGHUWHU�$EK¼QJLJNHLW�IÔU�GLH

'UXFNHUHLHQ�XQG�YHUPXWOLFK�JÔQVWLJHUHQ�3ODWWHQSUHLVHQ�GXUFK�GHQ�:HWWEHZHUE�]X�EHQHQQHQ��'DU�

ÔEHU�KLQDXV�LVW�GDYRQ�DXV]XJHKHQ��GDVV�HLQH�8PVWHOOXQJ�UHJHOP¼·LJ�QXU�GDQQ�HUIROJW��ZHQQ�RKQH�

KLQ�LQ�QHXH�'UXFNDQODJHQ�XQG�GLH�HQWVSUHFKHQGH�3HULSKHULH��(QWZLFNOHUPDVFKLQHQ��LQYHVWLHUW�ZLUG�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

VLQG�HLQPDOLJH�8PVWHOOXQJVLQYHVWLWLRQHQ�LQ�HLQH�(QWZLFNOXQJVPDVFKLQH�VRZLH�LQ�7HPSHULHUHLQKHLWHQ

QRWZHQGLJ��'D�HV�VLFK�XP�,QYHVWLWLRQHQ�LQ�JUXQGOHJHQGH�3URGXNWLRQVDQODJHQ�KDQGHOW��ZLUG�YRQ

HLQHU�$I$�YRQ���-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ��$XIJUXQG

GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK

DQ�GHU�0RGHOOPDVFKLQH�YRQ�������O�D�XQG�HLQHP�'UXFNSODWWHQYHUEUDXFK�YRQ�������6WFN�D�DXVJH�

JDQJHQ�
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(V�HUJHEHQ�VLFK�GLH�IROJHQGHQ�.RVWHQ�

(LQH�VSH]LHOOH�(QWZLFNOHUPDVFKLQH��%UHLWH�����PP� �������'0

)ÔQI�7HPSHULHUHLQKHLWHQ�RKQH�,5�6WHXHUXQJ��MH��������'0� �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU�0DVFKLQHQLQYHVWLWLRQHQ��$I$���-DKUH� ���������'0�D

3UHLVXQWHUVFKLHG�:DVVHUORVSODWWH�YHUVXV�NRQY��'UXFNSODWWH� ������'0�6WFN

-¼KUOLFKH�0HKUNRVWHQ�EHLP�9HUEUDXFK�YRQ�������'UXFNSODWWHQ� ����������'0�D

,3$�(LQNDXIVSUHLV �����'0�O

-¼KUOLFKH�,3$�(LQVSDUXQJ�EHL�GHU]HLWLJHP�9HUEUDXFK�YRQ�������O�D ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

�������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ����GHU

PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�DQ�GHU�0RGHOOPDVFKLQH

HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� 0D·QDKPHQ�1U���������,3$�IUHLH�)HXFKWZHUNH

.XU]�%HVFKUHLEXQJ

(LQEDX�YRQ�,3$�IUHL�DUEHLWHQGHQ�)LOPIHXFKWZHUNHQ

0LQGHUXQJVZLUNXQJ

'LH�8PVWHOOXQJ�DXI�,3$�IUHLH�)HXFKWZHUNH�YHUPHLGHW�YROOVW¼QGLJ�GLH�92&�(PLVVLRQHQ�DXV�GHQ

:LVFKZDVVHUV\VWHPHQ��'XUFK�GLH�VSH]LHOOH�$UW�GHU�+HUVWHOOXQJ�GHU�)DUE�)HXFKWZDVVHU�(PXOVLRQ�LP

)HXFKWZHUN�NDQQ�RKQH�=XJDEH�YRQ�,VRSURSDQRO�LP�:LVFKZDVVHU�JHGUXFNW�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'HU]HLW�LVW�LP�PLWWHO��E]Z��JUR·IRUPDWLJHQ�%RJHQRIIVHWGUXFN�HLQ�,3$�IUHLHV�)HXFKWZHUN�QXU�PLW�HL�

QHU�PD[LPDOHQ�:DO]HQEUHLWH�YRQ����FP�YHUIÔJEDU��]�%��0DVFKLQHQW\S�d6250o�GHU�+HLGHOEHUJ

'UXFNPDVFKLQHQ�$*���$XI�GHUDUWLJHQ�0DVFKLQHQ�ZHUGHQ�QXU�FD������GHU�JHVDPWHQ�)DUEPHQJH

LQQHUKDOE�GLHVHU�0DVFKLQHQNRQVWHOODWLRQ�GXUFKJHVHW]W��)HXFKWZHUNH�PLW�HLQHU�:DO]HQEUHLWH�YRQ

����FP�EHILQGHQ�VLFK�HUVW�LQ�GHU�(QWZLFNOXQJ�

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�]X�EHQHQQHQ��GHP�MHGRFK

9RUWHLOH�ZLH�HLQ�GHXWOLFK�JHULQJHUHU�0DNXODWXUDQIDOO��JHULQJHUH�$QGUXFN]HLWHQ�XQG�HLQH�HLQIDFKHUH

:LVFKZDVVHUV\VWHPUHLQLJXQJ�JHJHQÔEHUVWHKHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�]X�HUZDUWHQGH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D�

GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�PLWWHO��XQG�JUR·IRUPDWLJHQ

0DVFKLQHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ�GHU�PLWWHO��XQG�JUR·�

IRUPDWLJHQ�0DVFKLQHQ�LQ�GHU�JHPLVFKWIRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�HLQH�$XVVWDWWXQJ�PLW�,3$�IUHL�DUEHLWHQGHQ�)HXFKWZHUNHQ�LQ�GHU

5HJHO�LP�5DKPHQ�HLQHU�1HXDQVFKDIIXQJ�RGHU�HLQHV�$XVWDXVFKHV�YRQ�0DVFKLQHQ�HUIROJW��=XV¼W]OLFK

ZLUG�GLH�$QQDKPH�JHWURIIHQ��GDVV�LP�0LWWHO��XQG�*UR·IRUPDW�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�����GHU

0DVFKLQHQ�DXVJHWDXVFKW�ZHUGHQ��9RQ�GLHVHQ�VLQG�DXIJUXQG�GHV�ZHLWHUKLQ�HLQJHVFKU¼QNWHQ�)RU�

PDWDQJHERWHV�QXU�����IÔU�HLQH�$XVVWDWWXQJ�PLW�,3$�IUHL�DUEHLWHQGHQ�)HXFKWZHUNHQ�JHHLJQHW��(V

NDQQ�GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GDVV�GLH�HUVHW]WHQ�0DVFKLQHQ�GHU]HLW�DOOH�PLW�,3$�)LOPIHXFKW�

ZHUNHQ�DUEHLWHQ��3OÔVFKZDO]HQ�R�D��,3$�IUHL�EHWUHLEEDUH�)HXFKWZHUNH�VLQG�LQ�GLHVHU�)RUPDWNODVVH

SUDNWLVFK�RKQH�5HOHYDQ]���6FKOLH·OLFK�ZLUG�GLH�$QQDKPH�JHWURIIHQ��GDVV�YRQ�GHQ�QHXHQ�0DVFKLQHQ�
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GLH�IÔU�HLQH�$XVUÔVWXQJ�PLW�,3$�IUHLHQ�)HXFKWZHUNHQ�JHHLJQHW�VLQG������PLW�,3$�IUHL�GUXFNHQGHQ

)HXFKWZHUNHQ�DXVJHVWDWWHW�ZHUGHQ�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�(IIL]LHQ]VWHLJHUXQJHQ�EHL�GHU�3DSLHU�

QXW]XQJ�]X�HUUHLFKHQ��GD�JHULQJHUH�0DNXODWXUPHQJHQ�DQIDOOHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VHKU�JXW�HUVFKOLH·EDU��:HLWHUH�3RWHQWLDOH

ZHUGHQ�GDGXUFK�EHVFKU¼QNW��GDVV�,3$�IUHL�DUEHLWHQGH�)HXFKWZHUNH�QRFK�QLFKW�IÔU�DOOH�0DVFKLQHQ�

EUHLWHQ�]XU�0DUNWUHLIH�JHODQJW�VLQG�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

VLQG�GLH�8PVWHOOXQJVNRVWHQ�XQG�VRPLW�GLH�.RVWHQ�SUR�YHUPLHGHQH�7RQQH�92&�QLFKW�EH]LIIHUEDU��GD

GHU]HLW�QRFK�NHLQ�)HXFKWZHUN�PLW�GHU�HQWVSUHFKHQGHQ�:DO]HQEUHLWH�DXI�GHP�0DUNW�LVW�

'HQ�,QYHVWLWLRQVNRVWHQ�VWHKHQ�IROJHQGH�(LQVSDUXQJHQ�JHJHQÔEHU�

-¼KUOLFKH�,3$�(LQVSDUXQJ ������O�D

,3$�(LQNDXIVSUHLV �����'0�O

-¼KUOLFKH�.RVWHQHLQVSDUXQJ�GXUFK�,3$�9HUPHLGXQJ� ��������'0�D

'LH�(LQVSDUXQJHQ�ZHUGHQ�DQ����GHU�0DVFKLQHQ�92&�ZLUNVDP��$Q�GHU�0RGHOOPDVFKLQH�ZLUG�GXUFK

GLH�0D·QDKPH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�
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����� 0D·QDKPHQ�1U���������,3$�5HGX]LHUXQJ

.XU]�%HVFKUHLEXQJ

5HGX]LHUXQJ�GHV�,VRSURSDQROJHKDOWHV�LP�:LVFKZDVVHU�RKQH�+LOIVPLWWHO�XP�GXUFKVFKQLWWOLFK���

0LQGHUXQJVZLUNXQJ

'LH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�YHUULQJHUW�GLH�92&�(PLVVLRQHQ�DXV�GHQ�:LVFK�

ZDVVHUV\VWHPHQ�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHUGHQ�VROO��LVW�HLQH

GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��'LHV�HUIRUGHUW�LQVEHVRQGHUH�HLQH�JHQDXH�(LQVWHOOXQJ

GHU�:DO]HQ�]XHLQDQGHU�VRZLH�HLQH�KRKH�6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV��%HL�GHU�0LQGHUXQJ

GHV�,3$�*HKDOWHV�VWHLJHQ�GLH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU��(V�NÎQQHQ�$QSDVVXQJVSUREOHPH

DXIWUHWHQ��GD�PLW�HLQHU�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�GLH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�

*OHLFKJHZLFKWH�HUKÎKW�ZLUG��ZDV�HLQH�JHULQJH�=XQDKPH�GHU�7RQZHUWH�EHZLUNHQ�NDQQ��'LHV�NRPPW

YRU�DOOHP�GDQQ�]XP�7UDJHQ��ZHQQ�DQ�GHU�EHWUHIIHQGHQ�0DVFKLQH�NHLQH�JHQDXH�,3$�0HVVXQJ�HU�

IROJW�XQG�GDKHU�QLFKW�IHVWJHVWHOOW�ZHUGHQ�NDQQ��ZHQQ�GLH�'RVLHUHLQULFKWXQJ�QLFKW�H[DNW�IXQNWLRQLHUW

�]�%��DXIJUXQG�YRQ�9HUVFKPXW]XQJHQ��

7HLOZHLVH�LVW�HLQH�,3$�5HGX]LHUXQJ�QLFKW�RKQH�WHFKQLVFKH�0RGLILNDWLRQHQ��:DO]HQNÔKOXQJ��DQGHUH

:DO]HQEH]ÔJH�:DO]HQREHUIO¼FKHQ��RGHU�GHQ�(LQVDW]�YHU¼QGHUWHU�:LVFKZDVVHU]XV¼W]H�PÎJOLFK

�YHUJO��KLHU]X�GLH�LP�IROJHQGHQ�EHVFKULHEHQHQ�0D·QDKPHQ������D�E�������D�H�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�]X�HUZDUWHQGH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D�

GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�PLWWHO��XQG�JUR·IRUPDWL�

JHQ�0DVFKLQHQ��������W�D�*HVDPWHPLVVLRQ�GHU�0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ

GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�GHU�JHPLVFKWIRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�GHU]HLW�PLW�HLQHP�JDV�

FKURPDWRJUDSKLVFK�EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO

JHPHVVHQH�:HUWH�OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���'LH�5HGX]LHUXQJ�GHV�,3$�

*HKDOWHV�XP����KDW�GHPQDFK�HLQH�92&�5HGXNWLRQ�YRQ������HQWVSUHFKHQG�����]XU�)ROJH�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8PZHOWZLUNXQJHQ

YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�HLQH�JH]LHOWH�,QIRU�

PDWLRQ�GHU�'UXFNHU�GDUÔEHU�HUIROJW��GDVV�,3$�5HGX]LHUXQJHQ�EHL�HLQHU�ULFKWLJHQ�0DVFKLQHQHLQVWHO�

OXQJ�RKQH�4XDOLW¼WVYHUOXVW�HUUHLFKEDU�VLQG��XQG�GLH�GXUFK�6SLQGHOQ�JHPHVVHQHQ�,3$�*HKDOWH�K¼XILJ

]X�QLHGULJH�:HUWH�YRUW¼XVFKHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

VLQG�]XU�'XUFKIÔKUXQJ�GHU�0D·QDKPH�NHLQH�+LOIVPLWWHO�QRWZHQGLJ��VR�GDVV�NHLQH�]XV¼W]OLFKHQ�.R�

VWHQ�HQWVWHKHQ��(LQH�ULFKWLJH�0DVFKLQHQHLQVWHOOXQJ�VROOWH�LP�5DKPHQ�HLQHU�UHJHOP¼·LJHQ�:DUWXQJ

]XU�*HZ¼KUOHLVWXQJ�HLQHV�JXWHQ�3URGXNWLRQVHUJHEQLVVHV�RKQHKLQ�HUIROJHQ�

'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�(LQVSDUXQJHQ�YHUEXQGHQ�

-¼KUOLFKH�,3$�(LQVSDUXQJ������O�D�¸������'0�O� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� 0D·QDKPHQ�1U��������D�,3$�0HVVXQJ�XQG��'RVLHUXQJ

�GLVNRQWLQXLHUOLFK�

.XU]�%HVFKUHLEXQJ

%HVWLPPXQJ�XQG�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�XP����GXUFK�GLVNRQWLQXLHUOLFKHQ

(LQVDW]�JHQDXHU�0HVVWHFKQLN�XQG�)HVWOHJXQJ�HLQHU�DQODJHQVSH]LILVFKHQ�.RUUHNWXU�IÔU�GLH�(LQVWHOOXQJ

DQ�,3$�'RVLHUDQODJHQ�PLW�6SLQGHOPHVVXQJ

0LQGHUXQJVZLUNXQJ

'LH�GLVNRQWLQXLHUOLFKH�0HVVXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�YHUPHLGHW�HLQHQ�7HLO�GHU�92&�

(PLVVLRQHQ�DXV�GHQ�:LVFKZDVVHUV\VWHPHQ�GXUFK�HLQHQ�RSWLPDO�HLQJHVWHOOWHQ�PLQLPDOHQ�,3$�*HKDOW�

'LH�GLVNRQWLQXLHUOLFKH�0HVVXQJ�LVW�]�%��PLW�HLQHP�,QIUDURW�+DQGPHVVJHU¼W�PÎJOLFK��GDV�GHQ�,VRSUR�

SDQROJHKDOW�LQ�GHU�*DVSKDVH�ÔEHU�GHU�)OÔVVLJNHLW�PLW�HLQHU�*HQDXLJNHLW�YRQ��������PLVVW�

'LH�%HVWLPPXQJ�GHV�,3$�*HKDOWHV�HUIROJW�EHL�GHQ�+DQGPHVVJHU¼WHQ�XQDEK¼QJLJ�YRQ�GHQ�EHL�HLQHU

'LFKWHPHVVXQJ�PLWWHOV�6SLQGHO�ÔEOLFKHQ�(LQIOXVVIDNWRUHQ�ZLH�)HXFKWPLWWHO]XV¼W]H��:DVVHUK¼UWH�XQG

9HUVFKPXW]XQJHQ�GHV�:LVFKZDVVHUV��'LH�EHL�6SLQGHOPHVVXQJHQ�PÎJOLFKH�9HUI¼OVFKXQJ�GHV�0HVV�

HUJHEQLVVHV�EHL�7HPSHUDWXUHQ�REHU��RGHU�XQWHUKDOE�GHU�(LFKWHPSHUDWXU�ZHUGHQ�EHL�GHU�,QIUDURW�

PHVVXQJ�GXUFK�HLQH�SDUDOOHOH�7HPSHUDWXUPHVVXQJ�DXVJHVFKORVVHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU��DOOHUGLQJV�YHUJOHLFKVZHLVH�JHULQJH��,QYHVWLWLRQVNRVWHQEHGDUI�]XU

$QVFKDIIXQJ�GHV�+DQGPHVVJHU¼WHV�]X�EHQHQQHQ�

'XUFK�GLH�$QVFKDIIXQJ�EHVWHKW�DXI�GHU�DQGHUHQ�6HLWH�GHU�9RUWHLO��GDVV�XQHUZÔQVFKWH�%HWULHEV]X�

VW¼QGH��]�%��GHIHNWH�RGHU�YHUVFKPXW]WH�'RVLHUHLQULFKWXQJHQ��XPJHKHQG�HUNDQQW�XQG�DXVJHJOLFKHQ

ZHUGHQ�NÎQQHQ��VR�GDVV�GLH�3UR]HVVVLFKHUKHLW�HUKÎKW�ZLUG�

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHUGHQ�VROO��LVW�ZLH�EHL

0D·QDKPH�������HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ�

6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW�

:HQQ�PLQLPDOH�,3$�*HKDOWH�HLQJHVWHOOW�VLQG��EHVWHKW�HLQH�HUKÎKWH�*HIDKU��GDVV�LQVWDELOH�)DUE�

:DVVHU�*OHLFKJHZLFKWH�RGHU�HLQH�=XQDKPH�GHU�7RQZHUWH�DXIWUHWHQ��7HLOZHLVH�LVW�HLQH�5HGX]LHUXQJ

QLFKW�RKQH�WHFKQLVFKH�0RGLILNDWLRQHQ��:DO]HQNÔKOXQJ��DQGHUH�:DO]HQEH]ÔJH�:DO]HQREHUIO¼FKHQ�

RGHU�GHQ�(LQVDW]�YHU¼QGHUWHU�:LVFKZDVVHU]XV¼W]H�PÎJOLFK�
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92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D��GLHV�HQWVSULFKW�����GHU�*HVDPW�

HPLVVLRQHQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ��������W�D��0D�

VFKLQHQNRQVWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ�GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�LQ�GHU

JHPLVFKWIRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHQ�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�GHU]HLW�PLW�HLQHP�JDV�

FKURPDWRJUDSKLVFK�EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO

JHPHVVHQH�:HUWH�OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP���

XQG�PLW�HLQHU�GLVNRQWLQXLHUOLFKHQ�JHQDXHQ�0HVVXQJ�XQG�'RVLHUXQJ�XP�ZHLWHUH����DXI����UHGX�

]LHUW�ZHUGHQ�NDQQ��'LH�GXUFK�GLH�0D·QDKPH�UHDOLVLHUEDUH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP���

KDW�GHPQDFK�HLQH�92&�5HGXNWLRQ�YRQ������HQWVSUHFKHQG�����]XU�)ROJH�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�HUVFKOLH·EDU��DOOHUGLQJV�LVW�HLQH�(LQ]HOIDOOEH�

UDWXQJ�QRWZHQGLJ��XP�GLH�%HWULHEH�YRQ�GHQ�9RUWHLOHQ�HLQHU�GLVNRQWLQXLHUOLFKHQ�0HVVXQJ�]X�ÔEHU�

]HXJHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

VLQG�GLH�IROJHQGHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�LQ�HLQ�JHQDXHV�0HVV��XQG�'RVLHUV\VWHP

QRWZHQGLJ��'D�HV�VLFK�XP�HLQH�,QYHVWLWLRQ�LQ�HLQ�$QODJHQ]XEHKÎU�KDQGHOW��ZLUG�YRQ�HLQHU�$I$�YRQ

��-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ��$XIJUXQG�GHU�'DWHQ�DXV

GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0R�

GHOOPDVFKLQH�YRQ�������O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ

NDQQ�
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'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�.RVWHQ�XQG�(LQVSDUXQJHQ�YHUEXQGHQ�

,QYHVWLWLRQVNRVWHQ�IÔU�HLQ�+DQGPH·JHU¼W ������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU�HLQ�+DQGPHVVJHU¼W��$I$���-DKUH� ������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ������O�D�¸������'0�O� ������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

����'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU

PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� 0D·QDKPHQ�1U��������E�,3$�0HVVXQJ�XQG��'RVLHUXQJ

�NRQWLQXLHUOLFK�

.XU]�%HVFKUHLEXQJ

$OWHUQDWLY�]XU�0D·QDKPH������D��%HVWLPPXQJ�XQG�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU

XP����GXUFK�GHQ�NRQWLQXLHUOLFKHQ�(LQVDW]�JHQDXHU�0H·��XQG�'RVLHUHLQULFKWXQJHQ�]XU�5HJHOXQJ

GHV�,3$�(LQVDW]HV

0LQGHUXQJVZLUNXQJ

'LH�NRQWLQXLHUOLFKH�0HVVXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�YHUPHLGHW�HLQHQ�7HLO�GHU�92&�

(PLVVLRQHQ�DXV�GHQ�:LVFKZDVVHUV\VWHPHQ�GXUFK�HLQ�RSWLPDO�HLQVWHOOEDUHQ�PLQLPDOHQ�,3$�*HKDOW�

'LH�NRQWLQXLHUOLFKH�0HVVXQJ�LVW�PLW�HLQHP�,QIUDURW�0HVVJHU¼W�RGHU�HLQHP�8OWUDVFKDOO�0HVVJHU¼W

PÎJOLFK��EHL�GHU�GHU�,VRSURSDQROJHKDOW�PLW�HLQHU�*HQDXLJNHLW�YRQ��������JHPHVVHQ�ZLUG�

'LH�%HVWLPPXQJ�GHV�,3$�*HKDOWHV�HUIROJW�EHL�GHU�,QIUDURW��XQG�GHU�8OWUDVFKDOOPHVVXQJ�UHODWLY�XQDE�

K¼QJLJ�YRQ�GHQ�EHL�HLQHU�'LFKWHPHVVXQJ�PLWWHOV�6SLQGHO�ÔEOLFKHQ�(LQIOXVVIDNWRUHQ�GXUFK�)HXFKW�

PLWWHO]XV¼W]H��:DVVHUK¼UWH�XQG�9HUVFKPXW]XQJHQ�GHV�:LVFKZDVVHUV��'LH�EHL�6SLQGHOPHVVXQJHQ

PÎJOLFKH�9HUI¼OVFKXQJ�GHV�0H·HUJHEQLVVHV�EHL�7HPSHUDWXUHQ�REHU��RGHU�XQWHUKDOE�GHU�(LFKWHPSH�

UDWXU�ZHUGHQ�GXUFK�HLQH�SDUDOOHOH�7HPSHUDWXUPHVVXQJ�DXVJHVFKORVVHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�]XU�$QVFKDIIXQJ�GHU�JHQDXHQ�0HVV��XQG

'RVLHUHLQULFKWXQJ�]X�EHQHQQHQ��(V�LVW�MHGRFK�DXFK�PÎJOLFK��1HXPDVFKLQHQ�RKQH�$XISUHLV�PLW�HLQHU

JHQDXHQ�DXWRPDWLVFKHQ�0HVV��XQG�'RVLHUHLQULFKWXQJ�]X�HUZHUEHQ��'HP�1DFKWHLO�GHU�KRKHQ�,QYH�

VWLWLRQVNRVWHQ�VWHKW�GHU�9RUWHLO�JHJHQÔEHU��GDVV�XQHUZÔQVFKWH�%HWULHEV]XVW¼QGH��]�%��GXUFK�GHIHNWH

RGHU�YHUVFKPXW]WH�'RVLHUHLQULFKWXQJHQ��XQPLWWHOEDU�DXVJHJOLFKHQ�E]Z��JHPHOGHW�ZHUGHQ�XQG�PLW

HLQHU�KRKHQ�3UR]HVVVLFKHUKHLW�JHGUXFNW�ZHUGHQ�NDQQ�

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZLUG��LVW�ZLH�EHL�0D·�

QDKPH������D�HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ��6DX�

EHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW��'XUFK

GLH�DXWRPDWLVFKH��JHQDXH�'RVLHUXQJ�ZLUG�GLH�3UR]HVVVLFKHUKHLW�HUKÎKW��'DGXUFK�ZLUG�GLH�*HIDKU

GXUFK�LQVWDELOH�)DUE�:DVVHU�*OHLFKJHZLFKWH�XQG�=XQDKPH�GHU�7RQZHUWH�YHUPLQGHUW�

7HLOZHLVH�LVW�HLQH�,3$�5HGX]LHUXQJ�QLFKW�RKQH�WHFKQLVFKH�0RGLILNDWLRQHQ��:DO]HQNÔKOXQJ��DQGHUH

:DO]HQEH]ÔJH�:DO]HQREHUIO¼FKHQ��RGHU�GHQ�(LQVDW]�YHU¼QGHUWHU�:LVFKZDVVHU]XV¼W]H�PÎJOLFK�
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92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�HQWVSULFKW�GHP�LQ�0D·QDKPH������D�JHQDQQWHQ�XQG�EHO¼XIW�VLFK�DXI

������W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�PLWWHO��XQG

JUR·IRUPDWLJHQ�0DVFKLQHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ�GHU

PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�LQ�GHU�JHPLVFKWIRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�GHU]HLW�PLW�HLQHP�JDV�

FKURPDWRJUDSKLVFK�EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO

JHPHVVHQH�:HUWH�OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP���

XQG�PLW�HLQHU�NRQWLQXLHUOLFKHQ�0HVVXQJ�XP�ZHLWHUH����DXI����UHGX]LHUW�ZHUGHQ�NDQQ��'LH�GXUFK

GLH�0D·QDKPH�]XV¼W]OLFK�UHDOLVLHUEDUH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP����KDW�GHPQDFK�HLQH

92&�5HGXNWLRQ�YRQ������HQWVSUHFKHQG�����]XU�)ROJH�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�HUVFKOLH·EDU��DOOHUGLQJV�LVW�HLQH�(LQ]HOIDOO�

EHUDWXQJ�QRWZHQGLJ��XP�GLH�%HWULHEH�YRQ�GHQ�9RUWHLOHQ�GHU�$QODJH�]X�ÔEHU]HXJHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

VLQG�GLH�IROJHQGHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�LQ�HLQH�JHQDXH�0HVVWHFKQLN�VRZLH�HLQH

HOHNWURQLVFK�JHVWHXHUWH�'RVLHUDQODJH�QRWZHQGLJ��'D�HV�VLFK�XP�GLH�,QYHVWLWLRQ�LQ�JUXQGOHJHQGHV

3URGXNWLRQVDQODJHQ]XEHKÎU�KDQGHOW��ZLUG�YRQ�HLQHU�$I$�YRQ���-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ

IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFK�

UHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH�������O�D�DXVJHJDQJHQ�

GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�.RVWHQ�XQG�(LQVSDUXQJHQ�YHUEXQGHQ�

,QYHVWLWLRQVNRVWHQ�HLQHU�0HVV��XQG�'RVLHUHLQULFKWXQJ ������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�GHU�0HVV��XQG�'RVLHUHLQULFKWXQJ��$I$���-DKUH� ��������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ������O�D�¸������'0�O� ������'0�D
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0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

����'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU

PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U��������D�,3$�(UVDW]VWRIIH

.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�,3$�UHGX]LHUHQGHQ�(UVDW]VWRIIHQ�LP�:LVFKZDVVHU

0LQGHUXQJVZLUNXQJ

'HU�(LQVDW]�YRQ�VSH]LHOOHQ�:LVFKZDVVHU]XV¼W]HQ�HUODXEW�EHL�JOHLFKHP�'UXFNHUJHEQLV�HLQH�ZHLWHUH

5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�FD�����XQG�IÔKUW�VRPLW�]X�JHULQJHUHQ�92&�(PLVVLRQHQ�DXV�GHP

:LVFKZDVVHUV\VWHP�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�PLW�(UVDW]VWRIIHQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHU�

GHQ�VROO��LVW�ZLH�EHL�0D·QDKPH�������HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH

:DO]HQHLQVWHOOXQJ��6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���'LHV�VWHOOW�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ

GLH�0LWDUEHLWHU��'LH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�*OHLFKJHZLFKWH�XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH

QLPPW�]X�

'HU�(LQVDW]�YRQ�]XV¼W]OLFKHQ�$UEHLWVVWRIIHQ��GHUHQ�ÎNR��XQG�KXPDQWR[LVFKH�:LUNXQJHQ�QRFK�UHODWLY

XQHUIRUVFKW�VLQG��NDQQ�EHL�GHQ�0LWDUEHLWHUQ�GLH�8PVWHOOXQJVEHUHLWVFKDIW�PLQGHUQ��LQ�(LQ]HOI¼OOHQ

VLQG�+DXWUHL]XQJHQ�EHNDQQW�JHZRUGHQ��GLH�PÎJOLFKHUZHLVH�PLW�GHP�(LQVDW]�GHUDUWLJHU�0LWWHO�LQ

9HUELQGXQJ�VWHKHQ��

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D��GLHV�HQWVSULFKW�����GHU�*HVDPW�

HPLVVLRQHQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ��������W�D��0D�

VFKLQHQNRQVWHOODWLRQ�����XQWHU�%HUÔFNVLFKWLJXQJ�GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�LQ�GHU

JHPLVFKWIRUPDWLJHQ�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�GHU]HLW�PLW�HLQHP�JDV�

FKURPDWRJUDSKLVFK�EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO

JHPHVVHQH�:HUWH�OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP���

XQG�PLW�HLQHU�JHQDXHQ�0HVVXQJ�XP�ZHLWHUH����DXI����UHGX]LHUW�ZHUGHQ�NDQQ��'XUFK�GHQ�(LQVDW]

YRQ�,3$�UHGX]LHUHQGHQ�(UVDW]VWRIIHQ�ZLUG�HLQH�5HGX]LHUXQJ�XP�ZHLWHUH����DQJHQRPPHQ��'LH�PLW

GHU�8PVHW]XQJ�GHU�0D·QDKPH�YHUEXQGHQH�92&�5HGXNWLRQ�EHWU¼JW�VRPLW������HQWVSUHFKHQG�����
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�HUVFKOLH·EDU��HUIRUGHUW�MHGRFK�HLQHQ�KRKHQ

WHFKQLVFKHQ�%HUDWXQJVDXIZDQG��XP�GLH�%HWULHEH�YRQ�GHQ�9RUWHLOHQ�GHU�0LWWHO�]X�ÔEHU]HXJHQ��9RU�

XUWHLOH�DXV]XU¼XPHQ�XQG�8QWHUVWÔW]XQJ�EHL�EHWULHEVVSH]LILVFKHQ�3UREOHPHQ�]X�JHZ¼KUHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

VLQG�GLH�IROJHQGHQ�M¼KUOLFKHQ�8PVWHOOXQJVNRVWHQ�QRWZHQGLJ��'DEHL�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV

GHU�,3$�UHGX]LHUHQGH�:LVFKZDVVHU]XVDW]�XP�HLQHQ�3UR]HQWSXQNW�KÎKHU�GRVLHUW�ZLUG�DOV�GHU�ELVKHU

YHUZHQGHWH�:LVFKZDVVHU]XVDW]�

'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�.RVWHQ�XQG�(LQVSDUXQJHQ�YHUEXQGHQ�

-¼KUOLFKH�0HKUNRVWHQ�EHL����KÎKHUHU

(UVDW]VWRIIGRVLHUXQJ������O�D�¸����'0�O� ��������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ������O�D�¸������'0�O� ������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

����'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU

PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U��������E�+\GURSKLOH�6SH]LDOZDO]HQ

.XU]�%HVFKUHLEXQJ

(LQEDX�YRQ�EHVVHU�EHQHW]EDUHQ�)HXFKWZDVVHUV\VWHPZDO]HQ��.HUDPLN��RGHU�K\GURSKLOH�*XPPLZDO�

]HQ�

0LQGHUXQJVZLUNXQJ

$OWHUQDWLY�RGHU�HUJ¼Q]HQG�]XP�(LQVDW]�YRQ�,VRSURSDQRO�(UVDW]VWRIIHQ�NDQQ�GHU�(LQVDW]�YRQ�)HXFKW�

ZDO]HQ�PLW�EHVRQGHUV�K\GURSKLOHQ�2EHUIO¼FKHQ�HUIROJHQ��(V�NÎQQHQ�2EHUIO¼FKHQ�DXV�.HUDPLN�RGHU

6SH]LDOJXPPL�YHUZHQGHW�ZHUGHQ��'LH�0D·QDKPH�HUODXEW�HEHQVR�ZLH�0D·QDKPH������D�EHL�JOHL�

FKHP�'UXFNHUJHEQLV�HLQH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�FD�����XQG�IÔKUW�VRPLW�]X�JHULQJHUHQ

92&�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHUV\VWHP�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�PLW�EHVRQGHUV�K\GURSKLOHQ�6SH]LDOZDO]HQ�DXI�HLQ

0LQLPXP�HLQJHVWHOOW�ZLUG��LVW�ZLH�EHL�0D·QDKPH�������XQG������D�HLQH�GUXFNWHFKQLVFKH�)HLQDQ�

SDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ�XQG�6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JH�

VWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW��'LH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�*OHLFKJHZLFKWH

XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH�QLPPW�]X�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�HQWVSUHFKHQG�0D·QDKPH������D�DXI�������W�D��ZREHL

GLH�XQWHU�1U�������D�JHQDQQWHQ�$QQDKPHQ�]XJUXQGH�JHOHJW�ZHUGHQ��'XUFK�GLH�0D·QDKPH�ZLUG

GHU�,3$�*HKDOW�LP�)HXFKWZDVVHU�XP�ZHLWHUH����DXI����UHGX]LHUW��ZDV���DXVJHKHQG�YRQ�HLQHP

GHU]HLWLJHQ�,3$�*HKDOW�YRQ�������HLQHU�92&�5HGXNWLRQ�XP�����HQWVSULFKW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�LVW�VFKZHU�HUVFKOLH·EDU��GD�GLH�5HDOLVLHUXQJ�HLQHQ�KRKHQ�WHFK�

QLVFKHQ�XQG�ILQDQ]LHOOHQ�$XIZDQG�HUIRUGHUW�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

HQWVWHKHQ�GLH�IROJHQGHQ�M¼KUOLFKHQ�.RVWHQ�EHL�HLQHU�1DFKUÔVWXQJ�PLW�6SH]LDOZDO]HQ��'D�HV�VLFK

QLFKW�XP�GLH�,QYHVWLWLRQ�LQ�JUXQGOHJHQGHV�3URGXNWLRQVDQODJHQ]XEHKÎU�KDQGHOW��ZLUG�OHGLJOLFK�YRQ

HLQHU�$I$�YRQ���-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ��$XIJUXQG

GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK

DQ�GHU�0RGHOOPDVFKLQH�������O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW

ZHUGHQ�NDQQ�

'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�.RVWHQ�XQG�(LQVSDUXQJHQ�YHUEXQGHQ�

(LQ�*XPPL�6SH]LDOZDO]HQVDW]��7DXFK��XQG�$XIWUDJVZDO]H� ������'0�(LQKHLW

-¼KUOLFKH�.RVWHQ�EHLP�(LQEDX�LQ���)HXFKWZHUNH��$I$���-DKUH� ��������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ������O�D�¸������'0�O� ������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ�������'0

SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU�PLWWHO�

XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH

HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U��������F�)HXFKWPLWWHONÔKOXQJ

.XU]�%HVFKUHLEXQJ

(LQEDX�YRQ�)HXFKWPLWWHONÔKOV\VWHPHQ

0LQGHUXQJVZLUNXQJ

$OWHUQDWLY�RGHU�HUJ¼Q]HQG�]XP�(LQVDW]�YRQ�,VRSURSDQRO�(UVDW]VWRIIHQ�XQG�EHVVHU�EHQHW]EDUHQ

)HXFKWZDVVHUV\VWHPZDO]HQ�NDQQ�GHU�(LQEDX�HLQHU�)HXFKWPLWWHONÔKOXQJ�HUIROJHQ��'LH�0D·QDKPH

HUODXEW�HEHQVR�ZLH�0D·QDKPH������D�XQG������E�EHL�JOHLFKHP�'UXFNHUJHEQLV�HLQH�5HGX]LHUXQJ

GHV�,3$�*HKDOWHV�XP�FD�����XQG�IÔKUW�VRPLW�]X�JHULQJHUHQ�92&�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHU�

V\VWHP�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZLUG��LVW�ZLH�EHL�0D·�

QDKPH�������������D�XQG������E�HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH�:DO�

]HQHLQVWHOOXQJ��6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDU�

EHLWHU�VWHOOW��'LH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�*OHLFKJHZLFKWH�XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH

QLPPW�]X��'LH�,QYHVWLWLRQVNRVWHQ�VLQG�QXU�GDQQ�ZLUNVDP��ZHQQ�WKHPLVFKH�(IIHNWH�GHU�OLPLWLHUHQGH

)DNWRU�IÔU�GLH�,3$�5HGX]LHUXQJ�VLQG�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�HQWVSUHFKHQG�0D·QDKPH������D�XQG������E�DXI

������W�D��ZREHL�GLH�XQWHU�1U�������D�JHQDQQWHQ�$QQDKPHQ�]XJUXQGH�JHOHJW�ZHUGHQ��'XUFK�GLH

0D·QDKPH�ZLUG�GHU�,3$�*HKDOW�LP�)HXFKWZDVVHU�XP�ZHLWHUH����DXI����UHGX]LHUW��ZDV���DXVJH�

KHQG�YRQ�HLQHP�GHU]HLWLJHQ�,3$�*HKDOW�YRQ�������HLQHU�92&�5HGXNWLRQ�XP�����HQWVSULFKW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�LVW�PLW�GHU�0D·QDKPH�HLQ�HUKÎKWHU�6WURPYHUEUDXFK�IÔU�GLH

.¼OWHDQODJH�GHV�.ÔKOV\VWHPV�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

(V�LVW�]X�HUZDUWHQ��GDVV�GDV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�NHLQHU�EHVRQGHUHQ

=XVDW]DNWLYLW¼WHQ�]XU�8PVHW]XQJ�EHGDUI��GD�LQ�GHU�%UDQFKH�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�GHU

)HXFKWPLWWHONÔKOXQJHQ�r�LQVEHVRQGHUH�EHLP�.DXI�QHXHU�'UXFNPDVFKLQHQ���]X�YHU]HLFKQHQ�LVW�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

HQWVWHKHQ�GLH�IROJHQGHQ�M¼KUOLFKHQ�.RVWHQ�EHL�GHU�1DFKUÔVWXQJ�HLQHU�)HXFKWPLWWHOGRVLHUDQODJH�PLW

.ÔKOV\VWHP��'D�HV�VLFK�XP�GLH�,QYHVWLWLRQ�LQ�JUXQGOHJHQGHV�3URGXNWLRQVDQODJHQ]XEHKÎU�KDQGHOW�

ZLUG�YRQ�HLQHU�$I$�YRQ���-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ�

$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�

9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH�YRQ�������O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP����

YHUPLQGHUW�ZHUGHQ�NDQQ�

(LQH�)HXFKWPLWWHOGRVLHUDQODJH�PLW�.ÔKOV\VWHP �������'0

-¼KUOLFKH�.RVWHQ�GHU�)HXFKWPLWWHOGRVLHUDQODJH��$I$���-DKUH� ��������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ������O�D�¸������'0�O� ������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

����'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU

PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U��������G�.RPELQDWLRQ�YRQ�,3$�

(UVDW]VWRIIHQ��K\GURSKLOHQ�6SH]LDOZDO]HQ�XQG�)HXFKWPLW�

WHONÔKOXQJ

.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�,3$�(UVDW]VWRIIHQ��(LQEDX�EHVVHU�EHQHW]EDUHU�)HXFKWZDO]HQ�XQG�)HXFKWPLWWHONÔKOXQJ

0LQGHUXQJVZLUNXQJ

'HU�NRPELQLHUWH�(LQVDW]�YRQ�,VRSURSDQRO�(UVDW]VWRIIHQ��EHVVHU�EHQHW]EDUHQ�)HXFKWZDO]HQ�XQG�HLQHU

)HXFKWPLWWHONÔKOXQJ�HUODXEW�EHL�JOHLFKHP�'UXFNHUJHEQLV�HLQH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP

PLQGHVWHQV����XQG�IÔKUW�VRPLW�]X�JHULQJHUHQ�92&�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHUV\VWHP�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZLUG��LVW�ZLH�EHL�0D·�

QDKPH�������HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ��6DXEHU�

NHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW��'LH�*HIDKU

LQVWDELOHU�)DUE�:DVVHU�*OHLFKJHZLFKWH�XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH�QLPPW�]X��'LH�,QYHVWLWL�

RQVNRVWHQ�IÔU�GLH�)HXFKWPLWWHONÔKOXQJ�VLQG�QXU�GDQQ�ZLUNVDP��ZHQQ�WKHUPLVFKH�(IIHNWH�]X�GHQ

OLPLWLHUHQGHQ�)DNWRUHQ�EHL�GHU�,3$�5HGX]LHUXQJ�JHKÎUHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D��'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ

$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�GHU]HLW�PLW�HLQHP�JDV�

FKURPDWRJUDSKLVFK�EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO

JHPHVVHQH�:HUWH�OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP���

XQG�PLW�HLQHU�JHQDXHQ�0HVVXQJ�XP�ZHLWHUH����DXI����UHGX]LHUW�ZHUGHQ�NDQQ��'XUFK�GLH�.RPEL�

QDWLRQ�GHV�(LQVDW]HV�,3$�UHGX]LHUHQGHU�(UVDW]VWRIIH��EHVVHU�EHQHW]EDUHU�)HXFKWZDO]HQ�XQG�HLQHU

)HXFKWPLWWHONÔKOXQJ�ZLUG�HLQH�ZHLWHUH�5HGX]LHUXQJ�XP�PLQGHVWHQV����DQJHQRPPHQ��'LH�PLW�GHU

8PVHW]XQJ�GHU�0D·QDKPH�YHUEXQGHQH�92&�5HGXNWLRQ�EHWU¼JW�GDKHU�PLQGHVWHQV������HQWVSUH�

FKHQG�����
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�LVW�PLW�GHU�0D·QDKPH�HLQ�HUKÎKWHU�6WURPYHUEUDXFK�IÔU�GLH

.¼OWHDQODJH�GHV�.ÔKOV\VWHPV�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�LVW�VFKZHU�HUVFKOLH·EDU��GD�GLH�5HDOLVLHUXQJ�HLQHQ�KRKHQ�WHFK�

QLVFKHQ�XQG�ILQDQ]LHOOHQ�$XIZDQG�XQG�GLH�(LQ]HOEHUDWXQJ�YRQ�%HWULHEHQ�HUIRUGHUW��/HGLJOLFK�IÔU�GHQ

(LQVDW]�YRQ�)HXFKWPLWWHONÔKOV\VWHPHQ�LVW�]X�HUZDUWHQ��GDVV�HV�NHLQHU�EHVRQGHUHQ�=XVDW]DNWLYLW¼WHQ

]XU�8PVHW]XQJ�EHGDUI��GD�LQ�GHU�%UDQFKH�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�GHU�)HXFKWPLWWHO�

NÔKOXQJHQ�]X�YHU]HLFKQHQ�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

HQWVWHKHQ�GLH�EHUHLWV�JHQDQQWHQ�M¼KUOLFKHQ�.RVWHQ��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ

����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH�YRQ�������O�D

DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

-¼KUOLFKH�0HKUNRVWHQ�EHL����KÎKHUHU�(UVDW]VWRIIGRVLHUXQJ������O�D�¸����'0�O� ��������'0�D

(LQ�*XPPL�6SH]LDOZDO]HQVDW]��7DXFK��XQG�$XIWUDJVZDO]H� ������'0�(LQKHLW

1DFKUÔVWXQJ�YRQ���)HXFKWZHUNHQ��$I$���-DKUH� ��������'0�D

(LQH�)HXFKWPLWWHOGRVLHUDQODJH�PLW�.ÔKOV\VWHP �������'0

-¼KUOLFKH�.RVWHQ�GHU�)HXFKWPLWWHOGRVLHUDQODJH��$I$���-DKUH� ��������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ������O�D�¸������'0�O� ������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�PLWWHO��XQG�JUR·IRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U��������H�(UJ¼Q]XQJ�GHU�JHQDQQWHQ�0D·�

QDKPHQ�XP�HLQH�:DVVHUDXIEHUHLWXQJ

.XU]�%HVFKUHLEXQJ

3UR]HVVZDVVHUDXIEHUHLWXQJ�DOV�HUJ¼Q]HQGH�0D·QDKPH�EHLP�(LQVDW]�YRQ�,3$�(UVDW]VWRIIHQ��(LQEDX

EHVVHU�EHQHW]EDUHU�)HXFKWZDO]HQ�RGHU�EHLP�(LQEDX�HLQHU�)HXFKWPLWWHONÔKOXQJ

0LQGHUXQJVZLUNXQJ

'LH�0D·QDKPH�LVW�EHLP�9RUKDQGHQVHLQ�YRQ�/HLWXQJVZDVVHU�PLW�KRKHQ�RGHU�VFKZDQNHQGHQ�+¼UWH�

JUDGHQ�HLQH�ZLFKWLJH�(UJ¼Q]XQJ�GHU�0D·QDKPHQ�1U�������D�ELV������G��GD�VLH�GLH�3UR]HVVVWDELOLW¼W

EHL�JOHLFKHP�'UXFNHUJHEQLV�HUKÎKW�XQG�GLH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�FD�����PLW�HLQHU

KÎKHUHQ�3UR]HVVVLFKHUKHLW�HUPÎJOLFKW��'LH�0D·QDKPH�IÔKUW�]X�JHULQJHUHQ�92&�(PLVVLRQHQ�DXV

GHP�:LVFKZDVVHUV\VWHP��ZHQQ�VLH�LQ�.RPELQDWLRQ�PLW�GHP�(LQVDW]�YRQ�,3$�(UVDW]VWRIIHQ��GHP

(LQEDX�EHVVHU�EHQHW]EDUHU�)HXFKWZDO]HQ�RGHU�GHP�(LQEDX�HLQHU�)HXFKWPLWWHONÔKOXQJ�HUIROJW�

8PVHW]XQJVSUREOHPH

'LH�0D·QDKPH�LVW�LQ�$EK¼QJLJNHLW�YRQ�GHU�/HLWXQJVZDVVHUTXDOLW¼W�PLW�HUKÎKWHQ�.RVWHQ�IÔU�(QHUJLH

XQG�+LOIVVWRIIH�YHUEXQGHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�HQWVSUHFKHQG�GHU�0D·QDKPHQ�1U�����D�G�DXI

������W�D�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�LVW�PLW�GHU�0D·QDKPH�HLQ�HUKÎKWHU�6WURPYHUEUDXFK�IÔU�GLH

:DVVHUDXIEHUHLWXQJVDQODJH�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�LVW�HQWVSUHFKHQG�GHU�XQWHU�1U�������G�JHQDQQWHQ�3XQNWH

VFKZHU�HUVFKOLH·EDU��5HDOLVLHUXQJ�HUIRUGHUW�HLQHQ�KRKHQ�WHFKQLVFKHQ�XQG�ILQDQ]LHOOHQ�$XIZDQG

VRZLH�GLH�(LQ]HOEHUDWXQJ�YRQ�%HWULHEHQ��
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�6SHHGPDVWHU�����r���)DUEHQ����6FKLFKW�%HWULHE�

HQWVWHKHQ�GLH�EHUHLWV�XQWHU�1U�������G�JHQDQQWHQ�M¼KUOLFKHQ�.RVWHQ��]XV¼W]OLFK�HQWVWHKHQ�.RVWHQ

EHL�GHU�$QVFKDIIXQJ�GHU�:DVVHUDXIEHUHLWXQJVDQODJH��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKH�

EXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH�YRQ

������O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

(LQH�:DVVHUDXIEHUHLWXQJVDQODJH�����O�K������O�6SHLFKHU� �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�GHU�$QODJH��$I$���-DKUH� ��������'0

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJLEW�VLFK�IÔU�GLH�.RPELQDWLRQ�PLW�0D·QDKPH

�����D�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�7RQQH�YHUPLHGHQH�92&��PLW�0D·QDKPH

�����E�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�7RQQH�YHUPLHGHQH�92&��PLW�0D·QDKPH

�����F�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�7RQQH�YHUPLHGHQH�92&��PLW�0D·QDKPH

�����G�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�7RQQH�YHUPLHGHQH�92&�

'LH�5HFKQXQJHQ�EDVLHUHQ�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU�PLWWHO��XQG�JUR·�

IRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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�� .OHLQIRUPDWLJHU�%RJHQRIIVHWGUXFN

�0DVFK��.RQVW������

��� 92&�UHOHYDQWH�(LQVDW]VWRIIH

,P�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFN��'UXFNPDVFKLQHQ�PLW�)RUPDWHQ�����[���FP��NRPPHQ�GLH

IROJHQGHQ�92&�UHOHYDQWHQ�6WRIIH�]XP�(LQVDW]�

7DEHOOH�����92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFN

7XSJJ (EQTJHVYGO
?FIM���'A

7TI^MJMWGLI�)MRWEX^QIRKI
?MR�+I[���HIV�IMRKIWIX^XIR�*EVFIA

)MRWEX^^[IGO

&IXVMIFI�RYV�QMX
/PIMRJSVQEXQEWGLMRIR

+IQMWGLXI�&IXVMIFI
�/PIMR���1MXXIP��	�+S��
JSVQEXQEWGLMRIR�

-WSTVSTERSP ���L4E

-WSTVSTERSP�
)XLERSP�+IQMWGL

��������L4E
������ �����

:IVVMRKIVYRK�HIV�;MWGL[EWWIV�
3FIVJPÇGLIRWTERRYRK��/²LPYRKW�
IJJIOX�HYVGL�:IVHYRWXYRK��%PKIR�
ZIVLMRHIVYRK

1MRIVEP¸P��SHIV
TJPER^IR¸PFEWMIVXI
6IMRMKYRKWQMXXIP�QMX
YRXIVWGLMIHPMGLIR
7MIHIFIVIMGLIR

+IWEQX�

%�-�� "����L4E
%�--�� �������L4E
%�---�� ����������L4E
,'%� �����������L4E
:'%��  �����L4E

������

�����
�����
�����
����
����

�����

�����
�����
�����
����
����

6IMRMKYRK�HIV�JEVFJ²LVIRHIR
1EWGLMRIRXIMPI�[ÇLVIRH�YRH�REGL
HIQ�(VYGO�
6IMRMKYRK�[IMXIVIV�1EWGLMRIRXIMPI

?ÓOSTSP�����A

��� *HQHKPLJXQJVSIOLFKWHQ

%RJHQRIIVHWDQODJHQ�VLQG�QDFK�GHU����%,PVFK9�QLFKW�JHQHKPLJXQJVEHGÔUIWLJ�
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��� (PLVVLRQVTXHOOHQ��(LQIOX·IDNWRUHQ�	�(PLVVLRQVELODQ]

����� (PLVVLRQVTXHOOHQ

$EELOGXQJ����92&�(PLVVLRQVTXHOOHQ�LP�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

(Abluft-
reinigung)

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430������A

�� )RUP�+HUVWHOOXQJ�

%HL�GHU�+HUVWHOOXQJ�GHU�'UXFNIRUP��$OXPLQLXPSODWWH�RGHU�.XQVWVWRIIIROLH��ZHUGHQ�NHLQH�92&�

UHOHYDQWHQ�6WRIIH�HLQJHVHW]W�

�� )DUE�$XIEHUHLWXQJ�

'LH�%HUHLWVWHOOXQJ�GHU�)DUEH�IÔU�GHQ�'UXFNSUR]HVV�LVW�QLFKW�PLW�92&�(PLVVLRQHQ�YHUEXQGHQ��GD

DXVVFKOLH·OLFK�)DUEHQ�DXI�GHU�%DVLV�VFKZHU�IOÔFKWLJHU�0LQHUDOÎOH�YHUDUEHLWHW�ZHUGHQ�

�� 'UXFNSUR]HVV�

:¼KUHQG�GHV�'UXFNV�YHUGXQVWHW�HLQ�7HLO�GHU�92&�UHOHYDQWHQ�:LVFKZDVVHU]XV¼W]H��$ONRKROH��LQ

GHU�5HJHO�,VRSURSDQRO��DXFK�,VRSURSDQRO�(WKDQRO�*HPLVFKH���'LH�+ÎKH�GLHVHU�(PLVVLRQHQ�LVW�YRU

DOOHP�YRQ�GHU�+ÎKH�GHU�$ONRKRONRQ]HQWUDWLRQ�LQ�GHQ�:LVFKZDVVHUV\VWHPHQ�DEK¼QJLJ��(WZD

����GHU�'UXFNPDVFKLQHQ�LP�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFN�VLQG�PLW�)HXFKWZHUNHQ�DXVJH�

VWDWWHW��GLH�RKQH�$ONRKRO]XVDW]�LP�:LVFKZDVVHU�DUEHLWHQ��3OÔVFKIHXFKWZHUNH�RGHU�DONRKROIUHL

DUEHLWHQGH�)LOPIHXFKWZHUNH��

�� )DUE�7URFNQXQJ�

%HL�GHU�)DUE�7URFNQXQJ�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ�
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�� =ZLVFKHQUHLQLJXQJ�

'HU�'UXFNYRUJDQJ�PXVV�WHLOZHLVH�IÔU�=ZLVFKHQUHLQLJXQJHQ�XQWHUEURFKHQ�ZHUGHQ��XP�HLQH

JOHLFKP¼·LJH�3URGXNWTXDOLW¼W�VLFKHU]XVWHOOHQ��,Q�GLHVHQ�)¼OOHQ�ZHUGHQ�GLH�*XPPLWÔFKHU�YRQ

)DUEDXIEDX�XQG�3DSLHUDQKDIWXQJHQ�JHUHLQLJW��'LH�+ÎKH�GHU�92&�(PLVVLRQHQ�LVW�DEK¼QJLJ�YRP

'DPSIGUXFN�GHV�YHUZHQGHWHQ�5HLQLJXQJVPLWWHOV��YRQ�GHU�5HLQLJXQJVWHFKQLN��DXWRPDWLVFKH

:DVFKDQODJHQ�RGHU�+DQGUHLQLJXQJ��VRZLH�YRQ�GHU�+DQGKDEXQJVSUD[LV��$XWRPDWLVFKH�:DVFK�

DQODJHQ�VLQG�GHU]HLW�]X�FD������LP�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFN�LQVWDOOLHUW��,P�NOHLQIRU�

PDWLJHQ�%RJHQRIIVHWGUXFN�VLQG�GHU]HLW�HWZD�����GHU�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�92&�

UHOHYDQWH�0LWWHO��'DYRQ�ZHUGHQ�HWZD�����]XU�=ZLVFKHQUHLQLJXQJ�HLQJHVHW]W�

'LH�=DKO�GHU�=ZLVFKHQUHLQLJXQJHQ�LVW�DEK¼QJLJ�YRQ�GHU�JHIRUGHUWHQ�'UXFNTXDOLW¼W�VRZLH�YRP

3DSLHU�XQG�GHU�)DUEH��,VW�]ZLVFKHQ�]ZHL�'XFNDXIWU¼JHQ�HLQ�)DUEZHFKVHO�HUIRUGHUOLFK��VLQG�DOOH

IDUEIÔKUHQGHQ�7HLOH��)DUEZDO]HQ��*XPPLWÔFKHU�XQG�)DUEN¼VWHQ��]X�UHLQLJHQ�

(LQH�JUÔQGOLFKH�5HLQLJXQJ�DOOHU�IDUEIÔKUHQGHQ�7HLOH�HUIROJW�DP�3URGXNWLRQVHQGH�RGHU�DP�(QGH

GHU�$UEHLWVZRFKH��GD�GLH�%RJHQRIIVHWIDUEHQ�VRQVW�EHL�/XIWNRQWDNW�DQWURFNQHQ��'LH�5HLQL�

JXQJVLQWHUYDOOH�NÎQQHQ�GXUFK�GLH�9HUZHQGXQJ�YRQ�VRJHQDQQWHQ�dNDVWHQIULVFKHQo�)DUEHQ�YHU�

JUÎ·HUW�ZHUGHQ��GLH�QDFK�3URGXNWLRQVHQGH�LP�)DUENDVWHQ�YHUEOHLEHQ�NÎQQHQ��'LH�$QWURFNQXQJ

NDQQ�DXFK�GXUFK�GHQ�(LQVDW]�YRQ�$QWLR[LGDWLRQVPLWWHOQ��d$QWLKDXWPLWWHOo��YHUPLQGHUW�ZHUGHQ�

GLH�QDFK�3URGXNWLRQVHQGH�LQ�GHQ�)DUENDVWHQ�JHVSUÔKW�ZHUGHQ��$QWLR[LGDWLRQVPLWWHO�HQWKDOWHQ

DOOHUGLQJV�92&�UHOHYDQWH�.RKOHQZDVVHUVWRIIH��$�,,���GLH�EHL�GHU�$QZHQGXQJ�YHUGXQVWHQ�

�� $EOXIWUHLQLJXQJ�

(LQH�5HLQLJXQJ�GHU�$EOXIW�ZLUG�QLFKW�GXUFKJHIÔKUW�

�� :HLWHUYHUDUEHLWXQJ�

%HL�GHU�:HLWHUYHUDUEHLWXQJ�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ��GD�ÔEHUZLHJHQG�/DFNH�DXI�%DVLV

KRFKVLHGHQGHU�.RKOHQZDVVHUVWRIIH�RGHU�'LVSHUVLRQVODFNH�HLQJHVHW]W�ZHUGHQ�

�� *UXQG��	�7HLOHUHLQLJXQJ�

�9RQ�GHQ�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�ZHUGHQ�HWZD�����]XU�*UXQG��XQG�7HLOUHLQLJXQJ�YHU�

ZHQGHW��'LH�+ÎKH�GHU�92&�(PLVVLRQHQ�LVW�DEK¼QJLJ�YRP�'DPSIGUXFN�GHV�YHUZHQGHWHQ�5HLQL�

JXQJVPLWWHOV

1DFK�3URGXNWLRQVHQGH�ZHUGHQ�GLH�IDUEIÔKUHQGHQ�7HLOH�GHU�0DVFKLQHQ�JHUHLQLJW��ZREHL�HV�YRQ

GHU�$UW�GHU�)DUEH�DEK¼QJLJ�LVW��RE�GDEHL�DXFK�HLQH�(QWOHHUXQJ�XQG�5HLQLJXQJ�GHV�)DUENDVWHQV

QRWZHQGLJ�LVW��6RJHQDQQWH�dNDVWHQIULVFKHo�)DUEHQ�NÎQQHQ�DXIJUXQG�LKUHU�JHULQJHQ�2[LGDWL�

RQVQHLJXQJ�LP�)DUENDVWHQ�YHUEOHLEHQ�

'LH�5HLQLJXQJ�ZHLWHUHU�0DVFKLQHQWHLOH�HUIROJW�PHLVW�LP�5DKPHQ�HLQHU�*UXQGUHLQLJXQJ�]XP�(Q�

GH�GHU�:RFKH�RGHU�LQ�JUÎ·HUHQ�SHULRGLVFKHQ�$EVW¼QGHQ��'LH�+¼XILJNHLW�GHUDUWLJHU�5HLQLJXQJV�

YRUJ¼QJH�LVW�DEK¼QJLJ�YRQ�GHU�p,QVWDQGKDOWXQJV�3KLORVRSKLHp�GHU�8QWHUQHKPHQ�
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����� (PLVVLRQVELODQ]

)ÔU�HLQH�W\SLVFKH�0RGHOOPDVFKLQH�HUJLEW�VLFK�DXI�%DVLV�GHU�LP�3URMHNWUDKPHQ�GXUFKJHIÔKUWHQ�'D�

WHQHUKHEXQJ�GDV�IROJHQGH�(LQVDW]��XQG�(PLVVLRQVVFKDXELOG��'DEHL�VLQG�QHEHQ�GHQ�'DWHQ�DXV�%H�

WULHEHQ�PLW�UHLQHQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ�DXFK����GHU�6WRIIPHQJHQ�DXV�%HWULHEHQ�PLW�EHUÔFN�

VLFKWLJW�ZRUGHQ��GLH�QHEHQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ�QRFK�PLWWHO��XQG�JUR·IRUPDWLJH�0DVFKLQHQ

HLQVHW]HQ��0DVFKLQHQNRQVWHOODWLRQ������dJHPLVFKWH�)RUPDWHo��

$EELOGXQJ�����92&�-DKUHVELODQ]�HLQHU�%RJHQRIIVHWGUXFNPDVFKLQH�LP�.OHLQIRUPDW

Zwischen-
reinigung (60%)

Feucht-
wasser

Reinigungs-
mittel im Abfall
= 47 kg/a VOC

Farbe

87 kg/a

ohne VOC

Isopropanol

89 l/a

= 70 kg/a VOC

Reinigungsmittel

190 l/a

= 139 kg/a VOC

Grund- & Teile-
reinigung (40%)

Diffuse VOC-Emission = 162 kg/a

(70 kg/a IPA; 92 kg/a aus Reinigungsmittel)

Gefaßte VOC-Menge = 47 kg/a

(aus Reinigungsmittel)

Bogenoffsetdruck-Modellmaschine
mit 2 Farbwerken; 0,52 m Breite; 0,36 m Zylinderumfang

?Ó/3430�����A

��� 0LQGHUXQJVPD·QDKPHQ

����� 0D·QDKPHQ�1U���������+RFKVLHGHUHLQVDW]

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�KRFKVLHGHQGH�5HLQLJXQJVPLWWHO
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0LQGHUXQJVZLUNXQJ

'XUFK�GHQ�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�QLHGULJHQ�'DPSIGUXFN��XPJDQJVVSUDFKOLFK

dKRFKVLHGHQGH�5HLQLJXQJVPLWWHOo��ZHUGHQ�GLH�92&�(PLVVLRQHQ�DXV�GHQ�GXUFKZHJ�XPZHOWRIIHQHQ

5HLQLJXQJVDUEHLWHQ�GHXWOLFK�YHUPLQGHUW�

(V�VLQG�YHUVFKLHGHQHQ�$OWHUQDWLYHQ�dKRFKVLHGHQGHU�5HLQLJXQJVPLWWHOo�YHUIÔJEDU�

• 5HLQLJXQJVPLWWHO�DXI�%DVLV�YRQ�3ODQ]HQÎOHVWHUQ�PLW�HLQHP�)ODPPSXQNW�GHXWOLFK�!�����&

�d9&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV��GLH�QDFK�9E)�QLFKW�NHQQ]HLFKQXQJVSIOLFKWLJ�VLQG��GD�LKU

)ODPPSXQNW�!�����&�OLHJW��d+&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV���GLH�QDFK�9E)�GHU�.ODVVH�$�,,,�]X]XRUGQHQ�VLQG�DEHU�HLQHQ

)ODPPSXQNW�YRQ�!����&�KDEHQ��KRFKVLHGHQGH�$�,,,�0LWWHO��

6RZRKO�EHL�+&$�DOV�DXFK�EHL�KRFKVLHGHQGHQ�$�,,,�5HLQLJHUQ�VLQG�DXFK�0LWWHO�LP�$QJHERW��GLH�]XU

6WHLJHUXQJ�GHU�:DVFKNUDIW�HEHQIDOOV�UHOHYDQWH�$QWHLOH�YRQ�3IODQ]HQÎOHVWHUQ�HQWKDOWHQ�

$XV�6LFKW�GHU�(PLVVLRQVPLQGHUXQJ�VLQG�ZHQLJHU�GLH�)ODPPSXQNWH��DOV�YLHOPHKU�GLH�'DPSIGUÔFNH

GHU�YHUVFKLHGHQHQ�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�YRQ�,QWHUHVVH�

• 'HU�'DPSIGUXFN�YRQ�9&$�OLHJW�GHXWOLFK�XQWHU�����K3D��'LHVH�0LWWHO�VLQG�VRPLW�NHLQH�92&�LP

6LQQH�GHU�(*�92&�5/��'HU�(LQVDW]�YRQ�9&$�IÔKUW�GDKHU�]X�HLQHU�YROOVW¼QGLJHQ�9HUPHLGXQJ�GHU

�GLIIXVHQ��92&�(PLVVLRQHQ�DXV�5HLQLJXQJVSUR]HVVHQ

• 'HU�'DPSIGUXFN�+&$�OLHJW�LQ�GHU�5HJHO�]ZLVFKHQ������������K3D��'DV�KHL·W��QXU�EHL�HLQHP�NOHL�

QHQ�7HLO�GHU�0LWWHO�KDQGHOW�HV�VLFK�XP�92&�LP�6LQQH�GHU�(*�92&�5/

• +RFKVLHGHQGH�$�,,,�5HLQLJHU�KDEHQ�HLQHQ�'DPSIGUXFN�����r���K3D��HV�KDQGHOW�VLFK�VRPLW�XP

92&�LP�6LQQH�GHU�(*�92&�5/�

7URW]�GHU�XQWHUVFKLHGOLFKHQ�'DPSIGUÔFNH�XQG�GHU�GDPLW�YHUEXQGHQHQ�(LQVWXIXQJ�DOV�92&�RGHU

1LFKW�92&�IÔKUW�GHU�(LQVDW]�GHU�EHQDQQWHQ�5HLQLJHU�GXUFKJHKHQG�]X�HLQHU�GHXWOLFKHQ�9HUPLQGH�

UXQJ�GHU�92&�(PVVLRQHQ�JHJHQÔEHU�GHU�GHU]HLWLJHQ�6LWXDWLRQ��LQ�GHU�ÔEHUZLHJHQG�QLHGULJVLHGHQGH

$�,,,�0LWWHO�XQG�$�,,�0LWWHO�]XP�(LQVDW]�NRPPHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GLH�DQGHUVDUWLJH�+DQGKDEXQJ�]X�EHQHQQHQ��GLH�9HUKDO�

WHQV¼QGHUXQJHQ�XQG�VRPLW�HLQH�8PVWHOOXQJVEHUHLWVFKDIW�EHLP�3HUVRQDO�HUIRUGHUW��'LH�0LWWHO�VLQG

WHXUHU�DEHU�DXFK�HUJLHELJHU�DOV�1LHGULJVLHGHU��GD�VLH�HLQH�KÎKHUH�5HLQLJXQJVNUDIW�EHVLW]HQ��QLFKW

YHUGXQVWHQ�XQG�ELV�]X�����PLW�:DVVHU�JHPLVFKW�HLQJHVHW]W�ZHUGHQ�NÎQQHQ�
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'LH�DQGHUVDUWLJH�+DQGKDEXQJ�LVW�GXUFK�GLH�JHULQJH�)OÔFKWLJNHLW�GHU�0LWWHO�EHJUÔQGHW��=XP�HLQHQ

EHGHXWHW�GLHV��GDVV�HLQ�HWZDV�HUKÎKWHU�=HLWDXIZDQG�]XU�5HLQLJXQJ�HUIRUGHUOLFK�LVW��O¼QJHUH�(LQZLUN�

]HLW�XQG�]XV¼W]OLFKHV�1DFKZDVFKHQ�PLW�:DVVHU�QRWZHQGLJ���]XP�DQGHUHQ�LVW�EHL�GHU�+DQGUHLQLJXQJ

HLQH�JUÎ·HUH�6RUJIDOW�QRWZHQGLJ��GD�YHUVHKHQWOLFK�LQ�GLH�0DVFKLQH�JHODQJHQGH�7URSIHQ�]X�.RUURVL�

RQ��%HVFK¼GLJXQJ�GHU�'UXFNSODWWH�XQG�6WÎUXQJHQ�GHV�)DUE�:DVVHU�*OHLFKJHZLFKWHV�IÔKUHQ�NÎQQHQ�

%HL�XQVDFKJHP¼·HU�$QZHQGXQJ��7URSIYHUOXVWH��EHVWHKW�EHLP�(LQVDW]�YRQ�+RFKVLHGHUQ�HUKÎKWH

5XWVFKJHIDKU�DQ�GHU�0DVFKLQH��GHU�MHGRFK�GXUFK�6RUJIDOW�XQG�0D·QDKPHQ�ZLH�VHQNUHFKW�JHERJH�

QH�6SULW]IODVFKHQK¼OVH�DQ�GHQ�9RUUDWVEHK¼OWQLVVHQ��DQVWHOOH�GHU�ÔEOLFKHQ�6FKZDQHQK¼OVH��EHJHJQHW

ZHUGHQ�NDQQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHO�(LQVDW]�DQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ

����XQWHU�DQWHLOLJHU�%HUÔFNVLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�1LHGULJVLHGHUDQWHLO�OLHJW�LQ�GLHVHU�0DVFKLQHQNRQVWHOODWLRQ�GHU]HLW�EHL�FD�������%HL�HLQHU�JUÎVVW�

PÎJOLFKHQ�8PVWHOOXQJ�DXI�+RFKVLHGHU�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�HLQ�$QWHLO�YRQ�HWZD����

1LHGULJVLHGHUQ�IÔU�EHVRQGHUH�$QZHQGXQJHQ�YHUEOHLEW��(LQH�GHUDUWLJH�8PVWHOOXQJ�DXI�+RFKVLHGHU�LVW

LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�EHL������GHU�%HWULHEH�GXUFKIÔKUEDU�

%HL�HLQHU�8PVWHOOXQJ�DXI�KRFKVLHGHQGH�5HLQLJXQJVPLWWHO�VLQNW�GLH�M¼KUOLFKH�HLQJHVHW]WH�5HLQLJXQJV�

PLWWHOPHQJH�XP�HWZD������GD�GHU�(LQVDW]�YRQ�+RFKVLHGHUQ�HUJLHELJHU�LVW��0LQGHUXQJ�EH]RJHQ�DXI

GLH�GHU]HLWLJ�YHUZHQGHWHQ�5HLQLJXQJVPLWWHODUWHQ������9HUEUDXFKVPLQGHUXQJ�EHL�8PVWHOOXQJ�YRQ

$�,���RGHU�$�,,���0LWWHO�DXI�+RFKVLHGHU������9HUEUDXFKVPLQGHUXQJ�EHL�8PVWHOOXQJ�YRQ�$�,,,���0LWWHO

DXI�+RFKVLHGHU��

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU

%HODVWXQJ�DXI�GHU�$EIDOO��RGHU�$EZDVVHUVHLWH��%HLP�(LQVDW]�YRQ�+RFKVLHGHUQ�LQ�DXWRPDWLVFKHQ

:DVFKDQODJHQ�IDOOHQ�LP�9HUJOHLFK�]XP�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�)ODPPSXQNW�XQWHU

����&�DXIJUXQG�GHV�HUIRUGHUOLFKHQ�1DFKZDVFKHQV�PLW�:DVVHU�HUKÎKWH�$EIDOOPHQJHQ�DQ��GLH�HQW�

VRUJW�RGHU�DXIEHUHLWHW�ZHUGHQ�PÔVVHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VFKZHU�HUVFKOLH·EDU��GD�JHUDGH�GLH�NOHLQ�

IRUPDWLJHQ�%RJHQGUXFNPDVFKLQHQ�LQ�HLQHU�VHKU�JUR·HQ�=DKO�YRQ�NOHLQHQ�XQG�NOHLQVWHQ�%HWULHEHQ

LQVWDOOLHUW�VLQG��'LHVH�%HWULHEH�VLQG�YLHOIDFK�QLFKW�LQ�GHQ�%UDQFKHQYHUE¼QGHQ�RUJDQLVLHUW�

$XV�GLHVHP�*UXQG�VLQG�GLH�EHWURIIHQHQ�0LWDUEHLWHU�QXU�VFKZHU�JH]LHOW�ÔEHU�GLH�HQWVSUHFKHQGHQ

%UDQFKHQSXEOLNDWLRQHQ��:HLWHUELOGXQJVYHUDQVWDOWXQJHQ�X�¼��]X�HUUHLFKHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�r���)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�IÔU�GLH�0RGHOOPDVFKLQH

YRQ�HLQHP�M¼KUOLFKHQ�9HUEUDXFK�YRQ�FD������/LWHUQ�5HLQLJXQJVPLWWHO�UHVSHNWLYH������7RQQHQ�92&

DXVJHJDQJHQ��'DUDXV�UHVXOWLHUHQ�92&�(PLVVLRQHQ�YRQ������7RQQHQ�SUR�-DKU��1DFK�GHU�8PVWHOOXQJ

DXI�+RFKVLHGHU�VLQNW�DQ�GHU�0RGHOOPDVFKLQH�GHU�M¼KUOLFKH�5HLQLJXQJVPLWWHOHLQVDW]�XP�HWZD����

DXI����/LWHU��EHL����/LWHUQ�1LHGULJVLHGHU�$�,��$�,,�RGHU�$�,,,���GLHV�HQWVSULFKW�����7RQQHQ�92&��'LH

M¼KUOLFKHQ�92&�(PLVVLRQHQ�ZHUGHQ�XP�����DXI�FD�������7RQQHQ�YHUPLQGHUW�
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-¼KUOLFKHU�0LQGHUYHUEUDXFK�1LHGULJVLHGHU ����O�D

.RVWHQ�MH�/LWHU�1LHGULJVLHGHU��'XUFKVFKQLWW�$�,��$�,,��$�,,,� �����'0�O

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�1LHGULJVLHGHU ������'0�D

-¼KUOLFKHU�0HKUYHUEUDXFK�+RFKVLHGHU ���O�D

.RVWHQ�MH�/LWHU�+RFKVLHGHU �����'0�O

-¼KUOLFKH�0HKUNRVWHQ�GXUFK�0HKUYHUEUDXFK�+RFKVLHGHU ������'0�D

-¼KUOLFKH�0LQGHUNRVWHQ�GXUFK�8PVWHOOXQJ �����'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

��������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH

HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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����� 0D·QDKPHQ�1U���������������'LJLWDOGUXFN

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�YRQ�2IIVHWGUXFN�DXI�'LJLWDOGUXFNYHUIDKUHQ��

0LQGHUXQJVZLUNXQJ

%HL�GHQ�PHLVWHQ�'LJLWDOGUXFNYHUIDKUHQ�HQWIDOOHQ�GLH�92&�UHOHYDQWHQ�3UR]HVVH�GHU�0DVFKLQHQUHLQL�

JXQJ�VRZLH�GHU�)HXFKWXQJ�PLW�,VRSURSDQRO�

8PVHW]XQJVSUREOHPH

'LJLWDOGUXFNPDVFKLQHQ�HUIRUGHUQ�KHXWH�QRFK�HLQH�VHKU�KRKH�,QYHVWLWLRQVVXPPH��$XIODJHQKÎKHQ

YRQ�PHKU�DOV�������6WÔFN�VLQG�GHU]HLW�VHOWHQ�ZLUWVFKDIWOLFK��'DV�WHFKQRORJLVFKH�8PIHOG�LP�%HWULHE

PXVV�DXI�GDV�'UXFNYHUIDKUHQ�DXVJHULFKWHW�ZHUGHQ��1RWZHQGLJNHLW�HLQHU�YROOVW¼QGLJ�GLJLWDOHQ�9RU�

VWXIH���'LH�'UXFNTXDOLW¼W�LVW�ELVODQJ�QLFKW�JOHLFKZHUWLJ��D·VHUGHP�JLEW�HV�WHFKQLVFKH�5HVWULNWLRQHQ

EH]ÔJOLFK�GHU�%HGUXFNVWRIIZDKO��'LH�ELVKHU�DQJHERWHQHQ�:DO]HQEUHLWHQ�VLQG�LQ�GHU�5HJHO�NOHLQHU�DOV

���FP��(LQ�9RUWHLO�HLQLJHU�$QODJHQ�OLHJW�GDULQ��GDVV�PLW�HLQHP�$UEHLWVJDQJ�YLHUIDUELJ�JHGUXFNW�ZHU�

GHQ�NDQQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�VRZLH�DXI�����W�D��GLHV�HQWVSULFKW�FD��������GHU�*HVDPW�

HPLVVLRQHQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ��������W�D�5HLQLJXQJVPLWWH�

OHPLVVLRQHQ������W�D�,VRSURSDQROHPLVVLRQHQ��0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�DQWHLOLJHU�%HUÔFN�

VLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ�����GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�GDKHU�EH]ÔJOLFK�GHU�5HLQLJXQJVPLWWHOHPLVVLRQHQ�PLW�HLQHU�HQWVSUHFKHQGHQ�(PLVVLRQVPLQ�

GHUXQJ�YHUEXQGHQ�LVW��%H]ÔJOLFK�GHU�,VRSURSDQROHPLVVLRQHQ�ZLUG�EHL�HLQHU�8PVWHOOXQJ�DXI�'LJL�

WDOGUXFN�OHGLJOLFK�HLQH�0LQGHUXQJ�XP�������HUUHLFKW��GD�GHU]HLW�LP�NOHLQIRUPDWLJHQ�2IIVHWGUXFN

EHUHLWV�HWZD�����GHU�)HXFKWZHUNH�RKQH�,VRSURSDQRO�EHWULHEHQ�ZHUGHQ��3OÔVFKZDO]HQ��RGHU�6SH]L�

DOIHXFKWZHUNH��

����������������������������������������������������

��� ,MIV�WMRH���VIMRIl�(MKMXEPHVYGOZIVJELVIR�KIQIMRX��RMGLX�HMI�HMKMXEPI�&IFMPHIVYRK�ZSR�3JJWIXQEWGLMRIR��[MI�HMIW�^�&��FIM�HIR
,IMHIFIVK�(-�1EWGLMRIR�HIV�*EPP�MWX�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHU�92&�0LQGHUXQJ�QLFKW�PLW�ZHLWHUHQ�GHU]HLW�EHNDQQWHQ�8PZHOWZLU�

NXQJHQ���YHUEXQGHQ�

(UVFKOLH·EDUNHLW

(V�LVW�]X�HUZDUWHQ��GDVV�GDV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�NHLQHU�EHVRQGHUHQ

=XVDW]DNWLYLW¼WHQ�]XU�8PVHW]XQJ�EHGDUI��GD�DXIJUXQG�GHV�7HFKQRORJLHZDQGHOV�LQ�GHU�%UDQFKH�HLQ

DXWRPDWLVFKHU�7UHQG�]XU�8PVWHOOXQJ�DXI�'LJLWDOGUXFNYHUIDKUHQ�]X�YHU]HLFKQHQ�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

.RVWHQ�GHU�0RGHOOPDVFKLQH�����FP�%UHLWH����)DUEZHUNH� ��������'0

.RVWHQ�HLQHU�'LJLWDOGUXFNPDVFKLQH�����FP�%UHLWH����)DUEZHUNH� ��������'0

-¼KUOLFKH�0HKUNRVWHQ�GHU�'LJLWDOGUXFNPDVFKLQH��$I$���-DKUH� ����������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�5HLQLJXQJVPLWWHO������� ����O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�5HLQLJXQJVPLWWHO ������'0�D

.RVWHQ�MH�/LWHU�,VRSURSDQRO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�,VRSURSDQRO������� ���O�D

-¼KUOLFKH�(LQVSDUXQJ�,VRSURSDQRO ������'0�D

.RVWHQ�MH�/LWHU�)HXFKWPLWWHO]XVDW]�GHU]HLW ������'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�)HXFKWPLWWHO������� ���O�D

-¼KUOLFKH�(LQVSDUXQJ�)HXFKWPLWWHO ������'0�D

����������������������������������������������������

��� (MI�6IPEXMZMIVYRK���HIV^IMX�FIOERRXl�IVWGLIMRX�HIR�+YXEGLXIVR�RSX[IRHMK��HE�FMWPERK�RYV�WILV�[IRMK�-RJSVQEXMSRIR�²FIV�HMI
6I^ITXYVIR�HIV�(MKMXEPHVYGOJEVFIR�YRH�r,MPJWQMXXIP�FIOERRX�MWX��%YJKVYRH�HIV�XIGLRSPSKMWGLIR�:SVVIMXIVVSPPI�[IVHIR�HMIWI
(EXIR�ZMIPJEGL�EPW�&IXVMIFWKILIMQRMWWI�HIOPEVMIVX�
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0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

������������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�EHL

����GHU�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG��EH]ÔJOLFK�,VRSURSDQRO�OH�

GLJOLFK�EHL�����GHU�0DVFKLQHQ�92&�ZLUNVDP�ZLUG�XQG�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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����� 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�OÎVHPLWWHOKDOWLJHQ�+LOIVPLWWHOQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�/ÎVHPLWWHO��XQG�3XW]WXFKEH�

K¼OWHUQ�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'HU�VSDUVDPH�8PJDQJ�PLW�5HLQLJXQJVPLWWHOQ

EHL�GHU�K¼QGLVFKHQ�0DVFKLQHQUHLQLJXQJ�IÔKUW�]XU�9HUEUDXFKVPLQGHUXQJ��GD�7URSI��XQG�9HUGXQ�

VWXQJVYHUOXVWH�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�DXFK�PDQJHOQGH�%HUHLWVFKDIW�GHU�%HOHJVFKDIW�GLH�8PVHW]XQJ�GHU

0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ

����XQWHU�DQWHLOLJHU�%HUÔFNVLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ������GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QLFKW�PLW�ZHLWHUHQ�UHOHYDQWHQ�8PZHOWZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VFKZHU�HUVFKOLH·EDU��GD�JHUDGH�GLH�NOHLQ�

IRUPDWLJHQ�%RJHQGUXFNPDVFKLQHQ�LQ�HLQHU�VHKU�JUR·HQ�=DKO�YRQ�NOHLQHQ�XQG�NOHLQVWHQ�%HWULHEHQ

LQVWDOOLHUW�VLQG��'LHVH�%HWULHEH�VLQG�YLHOIDFK�QLFKW�LQ�GHQ�%UDQFKHQYHUE¼QGHQ�RUJDQLVLHUW�

$XV�GLHVHP�*UXQG�VLQG�GLH�EHWURIIHQHQ�0LWDUEHLWHU�QXU�VFKZHU�JH]LHOW�ÔEHU�GLH�HQWVSUHFKHQGHQ

%UDQFKHQSXEOLNDWLRQHQ��:HLWHUELOGXQJVYHUDQVWDOWXQJHQ�X�¼��]X�HUUHLFKHQ�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸���3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ���'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�EHL���6WXQGHQ �����'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�IÔU���'UXFNHU��$I$���-DKUH� ������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ ���O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ �����'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

��������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH

HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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����� � 0D·QDKPHQ�1U���������:DVFKDQODJHQ�IÔU�*XPPLWXFK��)DUE�

ZDO]HQ�XQG�*HJHQGUXFN]\OLQGHU

.XU]�%HVFKUHLEXQJ

(LQEDX�DXWRPDWLVFKHU�:DVFKDQODJHQ�IÔU�*XPPLWXFK���)DUEZDO]HQ��E]Z��*HJHQGUXFN]\OLQGHU

0LQGHUXQJVZLUNXQJ

'XUFK�GLH�$XWRPDWLVLHUXQJ�GHU�5HLQLJXQJVSUR]HVVH�DQ�*XPPLWXFK���)DUEZDO]HQ��XQG�*HJHQGUXFN�

]\OLQGHUQ�LVW�HLQH�HIIL]LHQWHUH�5HLQLJXQJ�PÎJOLFK��VR�GDVV�GHU�5HLQLJXQJVPLWWHOYHUEUDXFK�YHUULQJHUW

ZLUG�XQG�HQWVSUHFKHQG�JHULQJHUH�92&�(PLVVLRQHQ�HQWVWHKHQ�

8PVHW]XQJVSUREOHPH

'LH�1DFKUÔVWXQJ�YRQ�$OWPDVFKLQHQ�LVW�ÔEHUZLHJHQG�QLFKW�PÎJOLFK��%HL�1HXPDVFKLQHQ�EHVWHKW�HLQH

JURVVH�.RVWHQGLIIHUHQ]�]ZLVFKHQ�0DVFKLQHQ�PLW�:DVFKDQODJHQ�XQG�JOHLFKZHUWLJHQ�$QODJHQ�RKQH

:DVFKDQODJHQ��GD�HUVWHUH�PLW�ZHLWHUHQ�=XVDW]DXVVWDWWXQJHQ�YHUEXQGHQ�VLQG��(LQ�ZHLWHUHU�1DFKWHLO

VLQG�GLH�LQVEHVRQGHUH�EHL�NOHLQIRUPDWLJHQ�0DVFKLQHQ�]XV¼W]OLFK�DQIDOOHQGHQ�$EI¼OOH��IOÔVVLJH�/ÎVH�

PLWWHO�5ÔFNVW¼QGH�RGHU�PLW�/ÎVHPLWWHOQ�YHUXQUHLQLJWH�7XFKEDKQHQ���GLH�VRQVW�PLW�GHQ�3XW]ODSSHQ

]XVDPPHQ�HQWVRUJW�ZHUGHQ�

9RUWHLOKDIW�LVW�GLH�PLW�DXWRPDWLVFKHQ�:DVFKDQODJHQ�YHUEXQGHQH�9HUULQJHUXQJ�GHU�+LOIV]HLWHQ�JH�

JHQÔEHU�HLQHU�K¼QGLVFKHQ�5HLQLJXQJ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ

����XQWHU�DQWHLOLJHU�%HUÔFNVLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�DXWRPDWLVFKH�:DVFKDQODJHQ�GHU]HLW�DQ�����GHU

NOHLQIRUPDWLJHQ�0DVFKLQHQ�LQVWDOOLHUW�VLQG�XQG�LQ�GHQ�NRPPHQGHQ����-DKUHQ�EHL�ZHLWHUHQ����

HLQJHEDXW�ZHUGHQ��VR�GDVV�GHU�$XVVWDWWXQJVJUDG�DXI�����VWHLJW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ�

GDVV�GLH�0D·QDKPH�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����JHJHQÔEHU�GHU

K¼QGLVFKHQ�5HLQLJXQJ�YHUEXQGHQ�LVW��)ÔU�GLH�=ZLVFKHQUHLQLJXQJ�ZLUG�HLQ�$QWHLO�YRQ�����GHU�*H�

VDPWHLQVDW]PHQJH�DOOHU�5HLQLJXQJVPLWWHO�DQJHQRPPHQ��VR�GDVV�GLH�(PLVVLRQVPLQGHUXQJ�GHU�0D·�

QDKPH�QXU�EHL�GLHVHP�$QWHLO�ZLUNVDP�ZLUG�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�]X�HLQHP�HUKÎKWHQ�6WURPYHUEUDXFK

XQG�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU�9HUODJHUXQJ�GHU�$EIDOOPHQJHQ��$QVWHOOH�YRQ�3XW]ODSSHQ�

GLH�PLW�5HLQLJXQJVPLWWHO�XQG�)DUEUHVWHQ�EHODGHQ�VLQG��IDOOHQ�YHUVW¼UNW�IOÔVVLJH�$EI¼OOH�RGHU��V\VWHP�

EHGLQJW��YHUXQUHLQLJWH�7XFKEDKQHQ�DOV�QHXH�$EIDOOIUDNWLRQHQ�DQ��,QVJHVDPW�VLQG�GLH�ZHLWHUHQ�8P�

ZHOWZLUNXQJHQ�DOV�UHODWLY�JHULQJIÔJLJ�HLQ]XVWXIHQ�

(UVFKOLH·EDUNHLW

(V�LVW�]X�HUZDUWHQ��GDVV�HV�]XU�8PVHW]XQJ�GHV�DQJHIÔKUWHQ�0LQGHUXQJVSRWHQWLDOV�GHU�0D·QDKPH

NHLQHU�EHVRQGHUHQ�=XVDW]DNWLYLW¼WHQ�EHGDUI��GD�LQ�GHU�%UDQFKH�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX

YRQ�:DVFKDQODJHQ�r�LQVEHVRQGHUH�EHLP�.DXI�QHXHU�'UXFNPDVFKLQHQ���]X�YHU]HLFKQHQ�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

.RVWHQ�GHU�0RGHOOPDVFKLQH�RKQH�:DVFKDQODJH ��������'0

.RVWHQ�HLQHU�HQWVSUHFKHQGHQ�0DVFKLQH�PLW�:DVFKDQODJH ��������'0

0HKUNRVWHQ��$I$���-DKUH��EHL�����%UDQFKHQXPVHW]XQJ ��������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�JHJHQÔEHU�+DQGUHLQLJXQJ������ ���O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�EHL�����%UDQFKHQXPVHW]XQJ �����'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

��������������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

����GHU�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ�������W�D�YHUEXQGHQ�LVW�
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����� 0D·QDKPHQ�1U���������8PVWHOOXQJ�DXI�ZDVVHUORVHQ�2IIVHW�

GUXFN

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�ZDVVHUORVHQ�2IIVHWGUXFN

0LQGHUXQJVZLUNXQJ

'LH�8PVWHOOXQJ�DXI�GDV�ZDVVHUORVH�2IIVHWGUXFNYHUIDKUHQ�YHUPHLGHW�YROOVW¼QGLJ�GLH�92&�(PLVVLRQHQ

DXV�GHQ�:LVFKZDVVHUV\VWHPHQ��'LHV�EHWULIIW�YRUUDQJLJ�GLH�,3$�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHU�

XQWHUJHRUGQHW�DEHU�DXFK�GLH�92&�(PLVVLRQHQ�DXV�0LWWHOQ�]XU�5HLQLJXQJ�GHU�)HXFKWZDO]HQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHPH�VLQG�LQVEHVRQGHUH�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�XQG�GLH�HUKÎKWHQ�%H�

WULHEVNRVWHQ�GXUFK�KÎKHUH�'UXFNSODWWHQNRVWHQ�VRZLH�HLQH�PRQRSRODUWLJH�$QELHWHUVWUXNWXU�GLHVHU

7HFKQRORJLH�]X�EHQHQQHQ�

%HL�GHU�8PVWHOOXQJ�LVW�HLQH�,QYHVWLWLRQ�LQ�HLQH�JHVRQGHUWH�'UXFNSODWWHQHQWZLFNOXQJVPDVFKLQH�QRW�

ZHQGLJ��'XUFK�GLH�GDQQ�JJI��]ZHLJOHLVLJH�9RUODJHQSURGXNWLRQ�HQWVWHKW�EHLP�SDUDOOHOHQ�%HWULHE�YRQ

ZDVVHUORVHQ�XQG�ZDVVHUKDOWLJHQ�'UXFNDQODJHQ�HLQ�]XV¼W]OLFKHU�3URGXNWLRQVSODQXQJVDXIZDQG��'HU

DQGHUVDUWLJH�'UXFNSODWWHQDXIEDX�IÔKUW�]X�HLQHU�JH¼QGHUWHQ�$UW�GHU�1DFKNRUUHNWXUPÎJOLFKNHLWHQ

GHU�3ODWWHQ��'LHV�HUIRUGHUW�GLH�8QWHUZHLVXQJ�GHU�0LWDUEHLWHU�XQG�HLQH�HQWVSUHFKHQGH�8PVWHOOXQJV�

EHUHLWVFKDIW�

%HL�GHU�LP�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFN�ÔEOLFKHQ�$XIODJHQKÎKH�HUIRUGHUW�GHU�:DVVHUORVRIIVHW�

GUXFN�QLFKW�]ZLQJHQG�HLQH�)DUEZHUNWHPSHULHUXQJ�LQ�GHQ�'UXFNDQODJHQ��'HUHQ�(LQEDX�IÔKUW�MHGRFK

]X�HLQHU�(UKÎKXQJ�GHU�3UR]HVVVWDELOLW¼W�

'LH�SUHLVJÔQVWLJVWHQ�6\VWHPH�DUEHLWHQ�PLW�HLQHU�NRQVWDQWHQ�%ODVOXIWNÔKOXQJ��GLH�HUVW�QDFK�GHP

:DUPODXIHQ�GHU�0DVFKLQHQ��FD��QDFK���6WXQGH��HLQH�JOHLFKP¼·LJH�7HPSHULHUXQJ�JHZ¼KUOHLVWHW�

$XIZHQGLJHUH�6\VWHPH�UHJHOQ�GLH�%ODVOXIWNÔKOXQJ�GXUFK�HLQH�EHUÔKUXQJVORVH�,QIUDURWPHVVXQJ�GHU

=\OLQGHUWHPSHUDWXU��GLH�PLW�HLQHU�+HL]XQJ�NRPELQLHUW�ZHUGHQ�NDQQ��XP�DXFK�EHLP�'UXFN�QDFK

0DVFKLQHQVWLOOVWDQGV]HLWHQ�NRQVWDQWH�7HPSHUDWXUHQ�]X�HUUHLFKHQ��+ÎFKVWH�3URGXNWLRQVVLFKHUKHLW

JHZ¼KUOHLVWHQ�WHPSHULHUEDUH�9HUUHLEHUV\VWHPH��GHUHQ�1DFKUÔVWXQJ�EHL�$OWDQODJHQ�MHGRFK�XPVW¼QG�

OLFK�LVW�XQG�DXIJUXQG�GHU�KRKHQ�,QYHVWLWLRQVNRVWHQ�L�G�5��QLFKW�GXUFKJHIÔKUW�ZLUG�

:LUG�QXU�ZDVVHUORV�JHGUXFNW��VR�NDQQ�GDV�JHVDPWH�:LVFKZDVVHUV\VWHP�HQWIDOOHQ��%HLP�1HXNDXI

YRQ�'UXFNPDVFKLQHQ�ZHUGHQ�:LVFKZDVVHUV\VWHPH�MHGRFK�K¼XILJ�PLW�HLQJHNDXIW��GD�QXU�PLQLPDOH
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3UHLVQDFKO¼VVH�JHZ¼KUOHLVWHW�ZHUGHQ�XQG�EHL�HLQHU�VS¼WHU�JJI��JHZÔQVFKWHQ�1DFKUÔVWXQJ�KRKH

.RVWHQ�HQWVWHKHQ�

'LH�EHQÎWLJWHQ�6SH]LDO�'UXFNSODWWHQ�VLQG�GHU]HLW�QXU�YRQ�HLQHP�+HUVWHOOHU�EH]LHKEDU��'DEHL�LVW�GHU

'UXFNSODWWHQSUHLV�]XU]HLW�HWZD�����IDFK�KÎKHU�DOV�EHL�NRQYHQWLRQHOOHQ�3ODWWHQ��9LHOH�'UXFNHU�EH�

IÔUFKWHQ�EHL�HLQHU�8PVWHOOXQJ�GLH�$EK¼QJLJNHLW�YRQ�HLQHP�0RQRSRODQELHWHU��,Q�GHU�9HUJDQJHQKHLW

ZXUGH�EHUHLWV�PHKUIDFK�GLH�0DUNWHLQIÔKUXQJ�YRQ�.RQNXUUHQ]SURGXNWHQ�DQJHNÔQGLJW��$XIJUXQG

GHV�GHU]HLW�JHULQJHQ�0DUNWYROXPHQV�VLQG�GLH�HQWVSUHFKHQGHQ�+HUVWHOOHU�MHGRFK�ZLHGHU�]XUÔFNJHWUH�

WHQ�

(LQVFKU¼QNXQJHQ�EHL�GHU�$XVZDKO�GHU�%HGUXFNVWRIIH�EHVWHKHQ�EHLP�(LQVDW]�HLQHU�7HPSHULHUXQJ

QLFKW��$OV�SRVLWLYHU�(IIHNW�LVW�DQ]XIÔKUHQ��GDVV�PLW�GLHVHU�'UXFNWHFKQLN�HLQH�KÎKHUH�)DUEEULOOLDQ]�

G�K��EHL�EHVWLPPWHQ�'UXFNPRWLYHQ�HLQH�KÎKHUH�'UXFNTXDOLW¼W��HUUHLFKEDU�LVW��'D�NHLQH�2SWLPLHUXQJ

GHV�)DUE�:DVVHU�9HUK¼OWQLVVHV�HLQJHVWHOOW�ZHUGHQ�PXVV��I¼OOW�DX·HUGHP�ZHQLJHU�0DNXODWXU�DQ��'LH�

VHU�9RUWHLO�IÔKUW�LQVEHVRQGHUH�EHLP�(LQVDW]�YRQ�QLFKW�VDXJHQGHQ�XQG�WHXUHQ�%HGUXFNVWRIIHQ�]X

UHOHYDQWHQ�.RVWHQHUVSDUQLVVHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�,VRSURSDQROHLQVDW]�LQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ����

XQWHU�DQWHLOLJHU�%HUÔFNVLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�0DUNWDQWHLO�GHV�:DVVHUORVRIIVHWGUXFNYHUIDKUHQV�OLHJW�GHU]HLW�EHL�%RJHQRIIVHWGUXFNPDVFKLQHQ

PLW�HLQHU�:DO]HQEUHLWH�YRQ�ZHQLJHU�DOV����FP�EHL�FD������GHU�0DUNWDQWHLO�LQ����-DKUHQ�ZLUG�PLW�FD�

����DQJHQRPPHQ��'LH�0D·QDKPH�ZLUG�GHPQDFK�HLQHQ�]XV¼W]OLFKHQ�0DUNWDQWHLO�YRQ�����HUKDO�

WHQ��VLH�ZLUG�MHGRFK�QXU�EHL�HLQHP�7HLO�GHU�ELVODQJ�PLW�3UR]HVVZDVVHU�GUXFNHQGHQ�0DVFKLQHQ������

92&�ZLUNVDP�XPJHVHW]W��(WZD�����GHU�LQ����-DKUHQ�dXPJHVWHOOWHQo�0DVFKLQHQ�DUEHLWHW�GHU]HLW

EHUHLWV�PLW�,3$�IUHLHQ�)HXFKWZHUNHQ��VR�GDVV�GLH�8PVWHOOXQJ�NHLQH�92&�UHOHYDQW�$XVZLUNXQJHQ�KDW

�3OÔVFKZDO]HQ��RGHU�VSH]LHOOH�,3$�IUHL�DUEHLWHQGH�)HXFKWZHUNH��

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU�(QW�

ODVWXQJ�DXI�GHU�$EZDVVHUVHLWH��GD�NHLQH�YHUZRUIHQHQ�:LVFKZDVVHUV\VWHPH�DXV�GHU�*UXQGUHLQLJXQJ

GHU�0DVFKLQHQ�PHKU�DQIDOOHQ��$XI�GHU�DQGHUHQ�6HLWH�VWHKW�JJI��HLQ�HWZDV�HUKÎKWHU�(QHUJLHYHU�

EUDXFK�GXUFK�GHQ�]XV¼W]OLFKHQ�7HPSHULHUXQJVEHGDUI��,QVJHVDPW�VLQG�GLH�ZHLWHUHQ�8PZHOWZLUNXQ�

JHQ�MHGRFK�DOV�JHULQJIÔJLJ�HLQ]XVWXIHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�VHKU�JXW�HUVFKOLH·EDU��$OOHU�

GLQJV�LVW�GLHV�VHKU�VWDUN�YRQ�HLQHU�,QIRUPDWLRQ�ÔEHU�GLH�6\VWHPYRUWHLOH�XQG�YRQ�GHU�0DUNWHQWZLFN�

OXQJ�DEK¼QJLJ��+LHU�LVW�LQVEHVRQGHUH�GLH�9HUIÔJEDUNHLW�HLQHV�]ZHLWHQ�3ODWWHQOLHIHUDQWHQ�PLW�HQW�

VSUHFKHQG�YHUPLQGHUWHU�$EK¼QJLJNHLW�IÔU�GLH�'UXFNHUHLHQ�XQG�YHUPXWOLFK�JÔQVWLJHUHQ�3ODWWHQSUHL�

VHQ�GXUFK�GHQ�:HWWEHZHUE�]X�EHQHQQHQ��'DUÔEHU�KLQDXV�LVW�GDYRQ�DXV]XJHKHQ��GDVV�HLQH�8PVWHO�

OXQJ�UHJHOP¼·LJ�QXU�GDQQ�HUIROJW��ZHQQ�RKQHKLQ�LQ�QHXH�'UXFNDQODJHQ�XQG�GLH�HQWVSUHFKHQGH

3HULSKHULH��(QWZLFNOHUPDVFKLQHQ��LQYHVWLHUW�ZLUG�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��VLQG�GLH�IROJHQ�

GHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�LQ�HLQH�(QWZLFNOXQJVPDVFKLQH�VRZLH�7HPSHULHUHLQKHLWHQ

QRWZHQGLJ��'D�HV�VLFK�XP�,QYHVWLWLRQHQ�LQ�JUXQGOHJHQGH�3URGXNWLRQVDQODJHQ�KDQGHOW��ZLUG�YRQ

HLQHU�$I$�YRQ���-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ��$XIJUXQG

GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK

DQ�GHU�0RGHOOPDVFKLQH����O�D�XQG�HLQHP�'UXFNSODWWHQYHUEUDXFK�YRQ�����6WFN�D�DXVJHJDQJHQ�

(LQH�VSH]LHOOH�(QWZLFNOHUPDVFKLQH��%UHLWH�����PP� �������'0

7HPSHULHUHLQKHLWHQ�IÔU���)DUEZHUNH��MH��������'0� �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU�0DVFKLQHQLQYHVWLWLRQHQ��$I$���-DKUH� ��������'0

3UHLVXQWHUVFKLHG�:DVVHUORVSODWWH�YHUVXV�NRQY��'UXFNSODWWH� �����'0�6WFN

-¼KUOLFKH�0HKUNRVWHQ�EHLP�9HUEUDXFK�YRQ�����'UXFNSODWWHQ� ��������'0

,3$�(LQNDXIVSUHLV �����'0�O

-¼KUOLFKH�,3$�(LQVSDUXQJ�EHL�GHU]HLWLJHP�9HUEUDXFK�YRQ����O�D ������'0

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ����GHU

NOHLQIRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH

92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� � 0D·QDKPHQ�1U���������,3$�IUHLH�)HXFKWZHUNH

.XU]�%HVFKUHLEXQJ

(LQEDX�YRQ�,3$�IUHL�DUEHLWHQGHQ�)LOPIHXFKWZHUNHQ

0LQGHUXQJVZLUNXQJ

'LH�8PVWHOOXQJ�DXI�,3$�IUHLH�)HXFKWZHUNH�YHUPHLGHW�YROOVW¼QGLJ�GLH�92&�(PLVVLRQHQ�DXV�GHQ

:LVFKZDVVHUV\VWHPHQ��'XUFK�GLH�EHVRQGHUVDUWLJH�+HUVWHOOXQJ�GHU�)DUE�)HXFKWZDVVHU�(PXOVLRQ�LP

)HXFKWZHUN�NDQQ�RKQH�=XJDEH�YRQ�,VRSURSDQRO�LP�:LVFKZDVVHU�JHGUXFNW�ZHUGHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�]X�EHQHQQHQ��GHP�MHGRFK

9RUWHLOH�ZLH�JHULQJHUHU�0DNXODWXUDQIDOO��JHULQJHUH�$QGUXFN]HLWHQ�XQG�HLQIDFKHUH�:LVFKZDVVHU�

V\VWHPUHLQLJXQJ�JHJHQÔEHUVWHKHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�]X�HUZDUWHQGH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D�

GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ

�����W�D��0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�DQWHLOLJHU�%HUÔFNVLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOOD�

WLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GLH�$QQDKPH�JHWURIIHQ��GDVV�LP�NOHLQIRUPDWLJHQ�%RJHQRIIVHWGUXFN�LQ�GHQ�Q¼FKVWHQ

���-DKUHQ�����GHU�0DVFKLQHQ�DXVJHWDXVFKW�ZHUGHQ��'LH�HUVHW]WHQ�0DVFKLQHQ�ZHUGHQ�GHU]HLW�]X

HWZD�����PLW�92&�UHOHYDQWHQ�)HXFKWZHUNHQ�EHWULHEHQ��VR�GDVV�HLQH�8PVWHOOXQJ�GLHVHU�0DVFKLQHQ

QXU�]X�����92&�PLQGHUQG�LVW��GLH�ÔEULJHQ�����DUEHLWHQ�PLW�,3$�IUHLHQ�3OÔVFKZDO]HQ��RGHU�6SH]L�

DOIHXFKWZHUNHQ��

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHU�92&�5HGX]LHUXQJ�VLQG�PLW�GHU�0D·QDKPH�(IIL]LHQ]VWHLJHUXQJHQ�EHL�GHU�3DSLHUQXW]XQJ

]X�HUUHLFKHQ��GD�JHULQJHUH�0DNXODWXUPHQJHQ�DQIDOOHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VHKU�JXW�HUVFKOLH·EDU��ZHQQ�HLQH�DXVUHL�

FKHQGH�,QIRUPDWLRQ�ÔEHU�GLH�9RUWHLOH�GHU�,3$�IUHLHQ�)HXFKWZHUNH�HUIROJW��)ÔU�HLQHQ�7HLO�GHU�0DVFKL�
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QHQ�LVW�GDYRQ�DXV]XJHKHQ��GDVV�HLQH�8PVWHOOXQJ�DXI�,3$�IUHLH�)HXFKWZHUNH�EHLP�$QODJHQDXVWDXVFK

DXWRPDWLVFK�HUIROJW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��VLQG�PLW�GHU

0D·QDKPH�GLH�IROJHQGHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�LQ�QHXH�)HXFKWZHUNH�XQG�M¼KUOLFKH

(LQVSDUXQJHQ�YHUEXQGHQ�

=ZHL�,3$�IUHL�DUEHLWHQGH�)HXFKWZHUNH��MH��������'0� �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU�]ZHL�)HXFKWZHUNH��$I$���-DKUH� ��������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ ���O�D

,3$�(LQNDXIVSUHLV �����'0�O

-¼KUOLFKH�.RVWHQHLQVSDUXQJ�GXUFK�,3$�9HUPHLGXQJ� ������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

�������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ����

GHU�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG��$Q�GHU�0RGHOOPDVFKLQH�ZLUG�GXUFK�GLH�0D·QDKPH

HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�
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����� �0D·QDKPHQ�1U���������,3$�5HGX]LHUXQJ

.XU]�%HVFKUHLEXQJ

5HGX]LHUXQJ�GHV�,VRSURSDQROJHKDOWHV�LP�:LVFKZDVVHU�RKQH�+LOIVPLWWHO�XP�GXUFKVFKQLWWOLFK���

0LQGHUXQJVZLUNXQJ

'LH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�YHUULQJHUW�GLH�92&�(PLVVLRQHQ�DXV�GHQ�:LVFK�

ZDVVHUV\VWHPHQ�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHUGHQ�VROO��LVW�HLQH

GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��'LHV�HUIRUGHUW�LQVEHVRQGHUH�HLQH�JHQDXH�(LQVWHOOXQJ

GHU�:DO]HQ�]XHLQDQGHU�VRZLH�HLQH�KRKH�6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV��%HL�GHU�0LQGHUXQJ

GHV�,3$�*HKDOWHV�VWHLJHQ�GLH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU��(V�NÎQQHQ�$QSDVVXQJVSUREOHPH

DXIWUHWHQ��GD�PLW�HLQHU�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�GLH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�

*OHLFKJHZLFKWH�HUKÎKW�ZLUG��ZDV�HLQH�JHULQJH�=XQDKPH�GHU�7RQZHUWH�EHZLUNHQ�NDQQ��'LHV�NRPPW

YRU�DOOHP�GDQQ�]XP�7UDJHQ��ZHQQ�DQ�GHU�EHWUHIIHQGHQ�0DVFKLQHQ�NHLQH�JHQDXH�,3$�0HVVXQJ�HU�

IROJW�XQG�GDKHU�QLFKW�IHVWJHVWHOOW�ZHUGHQ�NDQQ��ZHQQ�GLH�'RVLHUHLQULFKWXQJ�QLFKW�H[DNW�IXQNWLRQLHUW

�]�%��DXIJUXQG�YRQ�9HUVFKPXW]XQJHQ���7HLOZHLVH�LVW�HLQH�5HGX]LHUXQJ�QLFKW�RKQH�WHFKQLVFKH�0RGL�

ILNDWLRQHQ��:DO]HQNÔKOXQJ��DQGHUH�:DO]HQEH]ÔJH�E]Z��:DO]HQREHUIO¼FKHQ��RGHU�GHQ�(LQVDW]�YHU�

¼QGHUWHU�:LVFKZDVVHU]XV¼W]H�PÎJOLFK�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�]X�HUZDUWHQGH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D�

GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ

�����W�D��0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�DQWHLOLJHU�%HUÔFNVLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOOD�

WLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�NOHLQIRUPDWLJHQ�0DVFKLQHQ�GHU]HLW�PLW�HLQHP�JDVFKURPDWR�

JUDSKLVFK�EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO�JHPHV�

VHQH�:HUWH�OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���'LH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP

���KDW�GHPQDFK�HLQH�92&�5HGXNWLRQ�YRQ������HQWVSUHFKHQG�����]XU�)ROJH��'D�GHU]HLW�EHUHLWV

����GHU�)HXFKWZHUNH�LP�NOHLQIRUPDWLJHQ�2IIVHWGUXFN�,3$�IUHL�EHWULHEHQ�ZHUGHQ��OLHJW�GDV�92&�

5HGX]LHUXQJVSRWHQWLDO�GHU�0D·QDKPH�EHL�����
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHU�92&�5HGX]LHUXQJ�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8PZHOWZLUNXQJHQ�YHUEXQ�

GHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��ZHQQ�HLQH�JH�

]LHOWH�,QIRUPDWLRQ�GHU�'UXFNHU�GDUÔEHU�HUIROJW��GDVV�,3$�5HGX]LHUXQJHQ�EHL�HLQHU�ULFKWLJHQ�0DVFKL�

QHQHLQVWHOOXQJ�RKQH�4XDOLW¼WVYHUOXVW�HUUHLFKEDU�VLQG�XQG�GLH�GXUFK�6SLQGHOQ�JHPHVVHQHQ�,3$�

*HKDOWH�K¼XILJ�]X�QLHGULJH�:HUWH�YRUW¼XVFKHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��VLQG�]XU�'XUFK�

IÔKUXQJ�GHU�0D·QDKPH�NHLQH�+LOIVPLWWHO�QRWZHQGLJ��VR�GDVV�NHLQH�]XV¼W]OLFKHQ�.RVWHQ�HQWVWHKHQ�

(LQH�ULFKWLJH�0DVFKLQHQHLQVWHOOXQJ�VROOWH�LP�5DKPHQ�HLQHU�UHJHOP¼·LJHQ�:DUWXQJ�]XU�*HZ¼KUOHL�

VWXQJ�HLQHV�JXWHQ�3URGXNWLRQVHUJHEQLVVHV�RKQHKLQ�HUIROJHQ��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQ�

FKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH

YRQ����O�D�DXVJHJDQJHQ�

'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�(LQVSDUXQJHQ�YHUEXQGHQ�

-¼KUOLFKH�,3$�(LQVSDUXQJ�����O�D�¸������'0�O� �����'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����GHU

NOHLQIRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG��ÔEULJH�0DVFKLQHQ�DUEHLWHQ�EHUHLWV�92&�

IUHL�PLW�3OÔVFKZDO]HQ��RGHU�6SH]LDOIHXFKWZHUNHQ��XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� � 0D·QDKPHQ�1U���������,3$�0HVVXQJ��GLVNRQWLQXLHUOLFK��XQG

DXWRPDWLVFKH�,3$�'RVLHUXQJ

.XU]�%HVFKUHLEXQJ

(LQEDX�HLQHV�VFKZLPPHUJHVWHXHUWHQ�'RVLHUJHU¼WHV�]XU�DXWRPDWLVFKHQ�5HJHOXQJ�GHV�,VRSURSDQRO�

JHKDOWHV��5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�XP����GXUFK�,3$�%HVWLPPXQJ�GXUFK

]HLWZHLVHQ��GLVNRQWLQXLHUOLFKHQ��(LQVDW]�JHQDXHU�0HVVWHFKQLN��)HVWOHJXQJ�HLQHV�DQODJHQVSH]LILVFKHQ

.RUUHNWXUZHUWHV�IÔU�GLH�(LQVWHOOXQJ�GHU�,3$�'RVLHUDQODJH

0LQGHUXQJVZLUNXQJ

'HU�(LQEDX�HLQHU�DXWRPDWLVFKHQ�'RVLHUDQODJH�LVW�GLH�9RUDXVVHW]XQJ�IÔU�GLH�ZHLWHUHQ�DQJHIÔKUWHQ

0D·QDKPHQ��(LQH�DXWRPDWLVFKH�'RVLHUXQJ�NDQQ�HQWZHGHU�GXUFK�3URSRUWLRQDOGRVLHUSXPSHQ�RGHU

GXUFK�HLQ�'LFKWHVFKZLPPHU�JHUHJHOWHV�9HQWLO�HUIROJHQ��'LH�'LFKWHVFKZLPPHUUHJHOXQJ�IÔKUW�]X

JHQDXHUHQ�'RVLHUXQJHQ�DOV�GLH�SURSRUWLRQDOH�'RVLHUXQJ��GD�VLH�GLH�,VRSURSDQROPHQJH�DQ�VFKZDQ�

NHQGH�3UR]HVVEHGLQJXQJHQ�DQSDVVW��'LH�GLVNRQWLQXLHUOLFKH�0HVVXQJ�GHV�,3$�*HKDOWHV�LP

:LVFKZDVVHU�YHUPHLGHW�HLQHQ�7HLO�GHU�92&�(PLVVLRQHQ�DXV�GHQ�:LVFKZDVVHUV\VWHPHQ�GXUFK�HLQHQ

PLQLPDO�HLQJHVWHOOWHQ�,3$�*HKDOW��'LH�GLVNRQWLQXLHUOLFKH�0HVVXQJ�ZLUG�LQ�GHU�5HJHO�NRVWHQORV�GXUFK

/LHIHUDQWHQ�YRQ�)HXFKWPLWWHO]XVDW]VWRIIHQ�GXUFKJHIÔKUW��JDVFKURPDWRJUDSKLVFKH�/DERUPHVVXQJ��

'LH�%HVWLPPXQJ�GHV�,3$�*HKDOWHV�HUIROJW�EHL�HLQHU�/DERUPHVVXQJ�XQDEK¼QJLJ�YRQ�GHQ�EHL�GHU

'LFKWHPHVVXQJ�PLWWHOV�6SLQGHO�ÔEOLFKHQ�(LQIOXVVIDNWRUHQ�ZLH�7HPSHUDWXU��)HXFKWPLWWHO]XV¼W]H�

:DVVHUK¼UWH�XQG�9HUVFKPXW]XQJHQ�GHV�:LVFKZDVVHUV��'DV�0HVVHUJHEQLV�HUPÎJOLFKW�GDKHU�GLH

$QSDVVXQJ�GHU�'LFKWHVFKZLPPHU�(LQVWHOOXQJ�DXI�GLH�MHZHLOLJH�:DVVHUK¼UWH�XQG�GHQ�HLQJHVHW]WHQ

:LVFKZDVVHU]XVDW]�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHUGHQ�VROO��LVW�ZLH�EHL

0D·QDKPH�������HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ�

6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW�

:HQQ�PLQLPDOH�,3$�*HKDOWH�HLQJHVWHOOW�VLQG��EHVWHKW�HLQH�HUKÎKWH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�

*OHLFKJHZLFKWH�XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH��7HLOZHLVH�LVW�HLQH�5HGX]LHUXQJ�QLFKW�RKQH�WHFKQL�

VFKH�0RGLILNDWLRQHQ��:DO]HQNÔKOXQJ��DQGHUH�:DO]HQEH]ÔJH�:DO]HQREHUIO¼FKHQ��RGHU�GHQ�(LQVDW]

YHU¼QGHUWHU�:LVFKZDVVHU]XV¼W]H�PÎJOLFK��:LUG�HLQH�]HQWUDOH�,VRSURSDQRO�'RVLHUDQODJH�IÔU�PHKUHUH

0DVFKLQHQ�LQVWDOOLHUW��NDQQ�NHLQH�DXIWUDJVVSH]LILVFKH�$QSDVVXQJ�GHV�,3$�*HKDOWHV�HUIROJHQ��ZDV�GLH

(LQVWHOOXQJ�VXERSWLPDOHU�,3$�*HKDOWH�]XU�(UKÎKXQJ�GHU�3UR]HVVVLFKHUKHLW�]XU�)ROJH�KDEHQ�NDQQ�
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92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�,VRSURSDQROHLQVDW]�LQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ����

XQWHU�DQWHLOLJHU�%HUÔFNVLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHQ�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�NOHLQIRUPDWLJHQ�0DVFKLQHQ�GHU]HLW�PLW�HLQHP�JDV�

FKURPDWRJUDSKLVFK�EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO

JHPHVVHQH�:HUWH�OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP���

XQG�PLW�HLQHU�GLVNRQWLQXLHUOLFKHQ�JHQDXHQ�0HVVXQJ�XQG�'RVLHUXQJ�XP�ZHLWHUH����DXI�����UHGX�

]LHUW�ZHUGHQ�NDQQ��'LH�GXUFK�GLH�0D·QDKPH�UHDOLVLHUEDUH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP���

KDW�GHPQDFK�HLQH�92&�5HGXNWLRQ�YRQ������HQWVSUHFKHQG�����]XU�)ROJH��'D�GHU]HLW�EHUHLWV����

GHU�)HXFKWZHUNH�LP�NOHLQIRUPDWLJHQ�2IIVHWGUXFN�,3$�IUHL�EHWULHEHQ�ZHUGHQ��OLHJW�GDV�92&�

5HGX]LHUXQJVSRWHQWLDO�GHU�0D·QDKPH�EHL�����

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VHKU�VFKZHU�HUVFKOLH·EDU��GD�GHU�(LQEDX

HLQHU�,VRSURSDQROGRVLHUXQJ�PLW�HLQHP�KRKHQ�,QYHVWLWLRQVKHPPQLV�YHUEXQGHQ�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��VLQG�GLH�IROJHQ�

GHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�LQ�HLQ�'RVLHUV\VWHP�QRWZHQGLJ��$XIJUXQG�GHU�'DWHQ�DXV

GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0R�

GHOOPDVFKLQH�YRQ����O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�.RVWHQ�XQG�(LQVSDUXQJHQ�YHUEXQGHQ�

(LQH�DXWRPDWLVFKHV�,VRSURSDQRO�'RVLHUJHU¼W ������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU�HLQ�+DQGPHVVJHU¼W��$I$���-DKUH� ��������'0�D

6HFKV�JDVFKURPDWRJUDSKLVFKH�,3$�0HVVXQJHQ�GXUFK

)HXFKWPLWWHO�/LHIHUDQWHQ�SUR�-DKU ��'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ�����O�D�¸������'0�O� �����'0�D
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0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

�����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

����GHU�NOHLQIRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� 0D·QDKPHQ�1U���������D�(UVDW]VWRIIH

.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�,3$�UHGX]LHUHQGHQ�(UVDW]VWRIIHQ�LP�:LVFKZDVVHU

0LQGHUXQJVZLUNXQJ

'HU�(LQVDW]�YRQ�VSH]LHOOHQ�:LVFKZDVVHU]XV¼W]HQ�HUODXEW�EHL�JOHLFKHP�'UXFNHUJHEQLV�HLQH�ZHLWHUH

5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�FD�����XQG�IÔKUW�VRPLW�]X�JHULQJHUHQ�92&�(PLVVLRQHQ�DXV�GHP

:LVFK�ZDVVHUV\VWHP�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�PLW�(UVDW]VWRIIHQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHU�

GHQ�VROO��LVW�ZLH�EHL�0D·QDKPH�������HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH

:DO]HQHLQVWHOOXQJ��6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���'LHV�VWHOOW�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ

GLH�0LWDUEHLWHU��'LH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�*OHLFKJHZLFKWH�XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH

QLPPW�]X�

'HU�(LQVDW]�YRQ�]XV¼W]OLFKHQ�$UEHLWVVWRIIHQ��GHUHQ�ÎNR��XQG�KXPDQWR[LVFKH�:LUNXQJHQ�QRFK�UHODWLY

XQHUIRUVFKW�VLQG��NDQQ�EHL�GHQ�0LWDUEHLWHUQ�GLH�8PVWHOOXQJVEHUHLWVFKDIW�PLQGHUQ��WHLOZHLVH�VLQG

+DXWUHL]XQJHQ�EHNDQQW�JHZRUGHQ��

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�,VRSURSDQROHLQVDW]�LQ�NOHLQIRUPDWLJHQ�0DVFKLQHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ����

XQWHU�DQWHLOLJHU�%HUÔFNVLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�NOHLQIRUPDWLJHQ�0DVFKLQHQ�GHU]HLW�PLW�HLQHP�JDV�

FKURPDWRJUDSKLVFK�EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO

JHPHVVHQH�:HUWH�OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP���

XQG�PLW�HLQHU�GLVNRQWLQXLHUOLFKHQ�JHQDXHQ�0HVVXQJ�XP�ZHLWHUH����DXI�����UHGX]LHUW�ZHUGHQ

NDQQ��'XUFK�GHQ�(LQVDW]�YRQ�,3$�UHGX]LHUHQGHQ�(UVDW]VWRIIHQ�ZLUG�HLQH�5HGX]LHUXQJ�XP�ZHLWHUH

���DQJHQRPPHQ��'LH�PLW�GHU�8PVHW]XQJ�GHU�0D·QDKPH�YHUEXQGHQH�92&�5HGXNWLRQ�EHWU¼JW

VRPLW������HQWVSUHFKHQG������'D�GLH�0D·QDKPH�OHGLJOLFK�DQ�����GHU�NOHLQIRUPDWLJHQ�0DVFKLQHQ

92&�ZLUNVDP�XPJHVHW]W�ZLUG��LVW�GLH�0D·QDKPH�DQ�GHU�0RGHOOPDVFKLQH�PLW�HLQHU�92&�5HGXNWLRQ

YRQ������W�D�YHUEXQGHQ�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VFKZHU�HUVFKOLH·EDU��GD�JHUDGH�GLH�NOHLQ�

IRUPDWLJHQ�%RJHQGUXFNPDVFKLQHQ�LQ�HLQHU�VHKU�JUR·HQ�=DKO�YRQ�NOHLQHQ�XQG�NOHLQVWHQ�%HWULHEHQ

LQVWDOOLHUW�VLQG��'LHVH�%HWULHEH�VLQG�YLHOIDFK�QLFKW�LQ�GHQ�%UDQFKHQYHUE¼QGHQ�RUJDQLVLHUW�

$XV�GLHVHP�*UXQG�VLQG�GLH�EHWURIIHQHQ�'UXFNHUHLHQ��IÔU�GLH�HLQH�(LQ]HOEHUDWXQJ�HUIRUGHUOLFK�Z¼UH�

PLW�VLQQYROOHP�$XIZDQG�QXU�VFKZHU�]X�HUUHLFKHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��VLQG�GLH�IROJHQ�

GHQ�M¼KUOLFKHQ�8PVWHOOXQJVNRVWHQ�QRWZHQGLJ��'DEHL�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�GHU�,3$�

UHGX]LHUHQGH�:LVFKZDVVHU]XVDW]�XP�HLQHQ�3UR]HQWSXQNW�KÎKHU�GRVLHUW�ZLUG�DOV�GHU�ELVKHU�YHUZHQ�

GHWH�:LVFKZDVVHU]XVDW]�

-¼KUOLFKH�0HKUNRVWHQ�EHL����KÎKHUHU�(UVDW]VWRIIGRVLHUXQJ����O�D�¸����'0�O� �����'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ�����O�D�¸������'0�O� �����'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����GHU

NOHLQIRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH

92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U���������E�+\GURSKLOH�6SH]LDOZDO]HQ

.XU]�%HVFKUHLEXQJ

(LQEDX�YRQ�EHVVHU�EHQHW]EDUHQ�)HXFKWZDVVHUV\VWHPZDO]HQ��.HUDPLN�RGHU�K\GURSKLOH�*XPPLZDO�

]HQ�

0LQGHUXQJVZLUNXQJ

$OWHUQDWLY�RGHU�HUJ¼Q]HQG�]XP�(LQVDW]�YRQ�,VRSURSDQRO�(UVDW]VWRIIHQ�NDQQ�GHU�(LQVDW]�YRQ�)HXFKW�

ZDO]HQ�PLW�EHVRQGHUV�K\GURSKLOHQ�2EHUIO¼FKHQ�HUIROJHQ��(V�NÎQQHQ�2EHUIO¼FKHQ�DXV�.HUDPLN�RGHU

6SH]LDOJXPPL�YHUZHQGHW�ZHUGHQ��'LH�0D·QDKPH�HUODXEW�HEHQVR�ZLH�0D·QDKPH�������D�EHL

JOHLFKHP�'UXFNHUJHEQLV�HLQH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�FD�����XQG�IÔKUW�VRPLW�]X�JHULQJH�

UHQ�92&�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHUV\VWHP�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�PLW�EHVRQGHUV�K\GURSKLOHQ�6SH]LDOZDO]HQ�DXI�HLQ

0LQLPXP�HLQJHVWHOOW�ZLUG��LVW�ZLH�EHL�0D·QDKPH��������������XQG�������D�HLQH�GUXFNWHFKQLVFKH

)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ�XQG�6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV��

ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW��'LH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�

*OHLFKJHZLFKWH�XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH�QLPPW�]X�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�HQWVSUHFKHQG�0D·QDKPH�������D�DXI����W�D��GLHV�HQW�

VSULFKW�����GHU�*HVDPWHPLVVLRQ������W�D��0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�DQWHLOLJHU�%HUÔFN�

VLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQ�������ZREHL�GLH�XQWHU�1U��������D�JHQDQQWHQ�$QQDKPHQ

]XJUXQGH�JHOHJW�ZHUGHQ��GXUFK�GLH�0D·QDKPH�ZLUG�GHU�,3$�*HKDOW�LP�)HXFKWZDVVHU�LQ�(UJ¼Q]XQJ

]X�GHQ�0D·QDKPHQ�������XQG�������XP�ZHLWHUH����DXI����UHGX]LHUW��ZDV�HLQHU�92&�5HGXNWLRQ

XP�����HQWVSULFKW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VHKU�VFKZHU�HUVFKOLH·EDU��GD�VHKU�YLHOH

JHULQJ�RUJDQLVLHUWH�$NWHXUH�HLQEH]RJHQ�ZHUGHQ�PÔVVHQ��IÔU�GLH�HLQH�(LQ]HOEHUDWXQJ�HUIRUGHUOLFK�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�M¼KUOLFKHQ�.RVWHQ�EHL�HLQHU�1DFKUÔVWXQJ�PLW�6SH]LDOZDO]HQ��'D�HV�VLFK�QLFKW�XP�GLH�,QYH�

VWLWLRQ�LQ�JUXQGOHJHQGHV�3URGXNWLRQVDQODJHQ]XEHKÎU�KDQGHOW��ZLUG�YRQ�HLQHU�$I$�YRQ���-DKUHQ

DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ�

(LQ�*XPPL�6SH]LDOZDO]HQVDW]��7DXFK��XQG�$XIWUDJVZDO]H� ������'0�(LQKHLW

-¼KUOLFKH�.RVWHQ�GHU�1DFKUÔVWXQJ�YRQ���)HXFKWZHUNHQ��$I$���-DKUH� ������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ�����O�D�¸������'0�O� �����'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

�������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ����

GHU�NOHLQIRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH

HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U���������F�.RPELQDWLRQ�YRQ�,3$�(UVDW]�

VWRIIHQ�XQG�K\GURSKLOHQ�6SH]LDOZDO]HQ

.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�,3$�(UVDW]VWRIIHQ�LQ�.RPELQDWLRQ�PLW�GHP�(LQEDX�YRQ�K\GURSKLOHQ�)HXFKWZDO]HQ�DXV

.HUDPLN�RGHU�6SH]LDOJXPPL

0LQGHUXQJVZLUNXQJ

'HU�NRPELQLHUWH�(LQVDW]�YRQ�,VRSURSDQRO�(UVDW]VWRIIHQ�XQG�EHVVHU�EHQHW]EDUHQ�)HXFKWZDVVHUV\�

VWHPZDO]HQ�HUODXEW�EHL�JOHLFKHP�'UXFNHUJHEQLV�HLQH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�PLQGH�

VWHQV����XQG�IÔKUW�VRPLW�]X�JHULQJHUHQ�92&�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHUV\VWHP��'LH�.RPEL�

QDWLRQ�GHU�0D·QDKPHQ�YHUEHVVHUW�GLH�3UR]HVVEHGLQJXQJHQ�EHL�GHU�5HGX]LHUXQJ�GHV�,VRSURSDQRO�

JHKDOWHV�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZLUG��LVW�ZLH�EHL�0D·�

QDKPH���������������������D�XQG�������E�HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JH�

QDXH�:DO]HQHLQVWHOOXQJ�XQG�6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ

DQ�GLH�0LWDUEHLWHU�VWHOOW��'LH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�*OHLFKJHZLFKWH�XQG�HLQHU�=XQDKPH�GHU

7RQZHUWH�QLPPW�]X�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�HQWVSUHFKHQG�0D·QDKPH�������D�XQG�������E�DXI

���W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQ������W�D��0DVFKLQHQNRQVWHOODWLRQ�����XQWHU�DQWHL�

OLJHU�%HUÔFNVLFKWLJXQJ�GHU�0DVFKLQHQNRQVWHOODWLRQ�������'DEHL�ZHUGHQ�GLH�XQWHU�1U��������D�XQG

������E�JHQDQQWHQ�$QQDKPHQ�]XJUXQGH�JHOHJW�

'XUFK�GLH�0D·QDKPH�ZLUG�GHU�,3$�*HKDOW�LP�)HXFKWZDVVHU�LQ�(UJ¼Q]XQJ�]X�GHQ�0D·QDKPHQ�����

��XQG�������XP�ZHLWHUH����DXI����UHGX]LHUW��ZDV���DXVJHKHQG�YRQ�HLQHP�GHU]HLWLJHQ�,3$�*HKDOW

YRQ�������HLQHU�92&�5HGXNWLRQ�XP������ �����HQWVSULFKW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8PZHOWZLUNXQJHQ

YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VFKZHU�HUVFKOLH·EDU��GD�JHUDGH�GLH�NOHLQ�

IRUPDWLJHQ�%RJHQGUXFNPDVFKLQHQ�LQ�HLQHU�VHKU�JUR·HQ�=DKO�YRQ�NOHLQHQ�XQG�NOHLQVWHQ�%HWULHEHQ

LQVWDOOLHUW�VLQG��'DUÔEHUKLQDXV�VWHKW�GHU�EUHLWHQ�8PVHW]XQJ�HLQ�GHXWOLFKHV�,QYHVWLWLRQVKHPPQLV�HQW�

JHJHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��+HLGHOEHUJ�*72�����)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�M¼KUOLFKHQ�.RVWHQ�EHL�HLQHU�NRPELQLHUWHQ�$QZHQGXQJ�YRQ�,3$�(UVDW]VWRIIHQ�VRZLH�K\�

GURSKLOHQ�)HXFKWZHUNV\VWHPZDO]HQ�

(LQ�*XPPL�6SH]LDOZDO]HQVDW]��7DXFK��XQG�$XIWUDJVZDO]H� ������'0�(LQKHLW

-¼KUOLFKH�.RVWHQ�GHU�1DFKUÔVWXQJ�YRQ���)HXFKWZHUNHQ��$I$���-DKUH� ������'0�D

-¼KUOLFKH�0HKUNRVWHQ�EHL����KÎKHUHU�(UVDW]VWRIIGRVLHUXQJ����O�D�¸����'0�O� �����'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ�����O�D�¸������'0�O� �����'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

�������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ����

GHU�NOHLQIRUPDWLJHQ�0DVFKLQHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH

HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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�� +HDWVHW�2IIVHWGUXFN��0DVFK��.RQVW������

��� )DUEV\VWHP

+HDWVHWIDUEHQ�ZHUGHQ�LP�$N]LGHQ]�5ROOHQRIIVHWGUXFN�HLQJHVHW]W��6LH�WURFNQHQ�ÔEHUZLHJHQG�GXUFK

$XVGDPSIHQ�GHU��KRFKVLHGHQGHQ��/ÎVHPLWWHONRPSRQHQWH�GHV�%LQGHPLWWHOV��'D]X�ZLUG�GLH�3DSLHU�

EDKQ�QDFK�GHP�%HGUXFNHQ�LQ�HLQHP�+HL]NDQDO�DXI�����������&�DXIJHKHL]W��'LH�9HUZHLO]HLW�LP

7URFNQHU�EHWU¼JW�FD����������VHF��'DEHL�ZHUGHQ�FD������GHU�/ÎVHPLWWHONRPSRQHQWH�DXVJHWULHEHQ

XQG�HLQHU�WKHUPLVFKHQ�RGHU�NDWDO\WLVFKHQ�1DFKYHUEUHQQXQJ�]XJHIÔKUW��$OV�/ÎVHPLWWHONRPSRQHQWH

NRPPHQ�0LQHUDOÎOH�PLW�HLQHP�6LHGHEHUHLFK�YRQ�����������&�]XU�$QZHQGXQJ��'LH�IROJHQGH�7D�

EHOOH�]HLJW�HLQH�HQWVSUHFKHQGH�'XUFKVFKQLWWVUH]HSWXU�

7DEHOOH�����'XUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�IÔU�+HDWVHW�2IIVHWGUXFNIDUEHQ

%HVWDQGWHLO ,QKDOWVWRIIH $QWHLO��*HZ���

&MRHIQMXXIP

��0¸WIQMXXIPOSQTSRIRXI 1MRIVEP¸PI��7MIHIFIVIMGL�GE�����° − 300'� ��������

��&MRHIQMXXIPOSQTSRIRXI ,EV^I��TJPER^PMGLI�ÓPI ���r����

*EVFQMXXIP SVKERMWGLI��ERSVKERMWGLI�4MKQIRXI
�²FIV[MIKIRH�[IVHIR�7OEPEJEVFIR�IMRKIWIX^X�

���r����

*EVF�,MPJWQMXXIP 7MOOEXMZI�YRH�8VSGOIRWXSJJI��1IXEPPWIMJIR���3\MHEXM�
SRWMRLMFMXSVIR��^�&��&YXL]PL]HVS\]XSPYSP��,]HVS�
GLMRSR���%RMXLEYXQMXXIP��^�&��']GPSLI\ERSRS\MQ��
/SQTPI\FMPHRIV��^�&��)(8%��8EVXVEXI�

 ����

4L]WMO��)MKIRWGLEJXIR��*IWXO¸VTIVKILEPX�GE�������YRXIVIV�,IM^[IVX�"�GE�����1.�OK��*PEQQTYROX�"����'

?ÓOSTSP�+QF,���&�%�9�1������A

��� 3URGXNWH�	�%HGUXFNVWRIIH

$XI�+HDWVHW�0DVFKLQHQ�ZHUGHQ�ÔEHUZLHJHQG�TXDOLWDWLY�KÎKHUZHUWLJH�$N]LGHQ]HQ�SURGX]LHUW��(V

KDQGHOW�VLFK�LQVEHVRQGHUH�XP�.DWDORJH��]�%��5HLVHNDWDORJH�HWF����:HUEHGUXFNVDFKHQ��=HLWVFKULIWHQ

�IDVW�DOOH�6SHFLDO�,QWHUHVW�=HLWVFKULIWHQ��XQG�%ÔFKHU��LQVEHVRQGHUH�%LOGE¼QGH�XQG�GHUJOHLFKHQ��

��� %HWULHEH�	�0DVFKLQHQSDUN

'DV�'UXFNYHUIDKUHQ�ZLUG�EXQGHVZHLW�LQ�FD������]XPHLVW�HWZDV�JUÎ·HUHQ��!����0$��%HWULHEHQ�HLQ�

JHVHW]W��(V�VLQG�FD������0DVFKLQHQ�PLW�FD��������'UXFNZHUNHQ�LQVWDOOLHUW�>%9'������@��'LH�0DVFKL�

QHQ�YHUIÔJHQ�PHLVW�ÔEHU�PLQGHVWHQV�YLHU�'RSSHOGUXFNZHUNH��GLH�HLQHQ�EHLGVHLWLJHQ�9LHUIDUEGUXFN
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DXI�GHU�3DSLHUEDKQ�HUPÎJOLFKHQ��'LH�$XVVWDWWXQJ�PLW�DXWRPDWLVFKHQ��*XPPLWXFK��:DVFKDQODJHQ

OLHJW�EHL�FD�����������7XFKEDKQHQ����������%ÔUVWHQ����������6SUÔKV\VWHPH��

'LH�IROJHQGH�$XIVWHOOXQJ�]HLJW�(LQWHLOXQJ��$EPHVVXQJ�XQG�0DUNWDQWHLOH�W\SLVFKHU�+HDWVHW�

5RWDWLRQHQ�

7DEHOOH�����)RUPDWNODVVHQ��%DKQEUHLWHQ�XQG�0DUNWDQWHLOH�YRQ�+HDWVHW�0DVFKLQHQ

)RUPDWNODVVH�>',1�$��6HLWHQ@ %DKQEUHLWH�>FP@ $QWHLO�GHU�0DVFKLQHQ

����7IMXIR�1EWGLMRIR��PMIKIRH� ���� ���

���7IMXIR�1EWGLMRIR��WXILIRH� ���� ���

���7IMXIR�1EWGLMRIR��WXILIRH� ����� ��

���7IMXIR�1EWGLMRIR��PMIKIRH� ����� ���

���7IMXIR�1EWGLMRIR��WXILIRH� ����� ���

?&:(������A

��� 92&�UHOHYDQWH�(LQVDW]VWRIIH

7DEHOOH�����92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�+HDWVHW�2IIVHWGUXFN

6WRII 'DPSIGUXFN
?FIM���'A

6SH]LI��(LQVDW]PHQJH
?+I[���HIV�IMRKIWIX^XIR�*EVFIA

(LQVDW]]ZHFN

LSGLWMIHIRHI
1MRIVEP¸PI

GE������L4E ������������ *EVFP¸WIQMXXIP��[IPGLIW�MQ�,IM^OEREP�FIM������
���'�^Y�GE������EYWKIXVMIFIR�[MVH

-WSTVSTERSP ���L4E ����� :IVVMRKIVYRK�HIV�;MWGL[EWWIV�3FIVJPÇGLIR�
WTERRYRK��/²LPYRKWIJJIOX�HYVGL�:IVHYRWXYRK�
%PKIRZIVLMRHIVYRK

1MRIVEP¸P��SHIV
TJPER^IR¸PFEWMIVXI
6IMRMKYRKWQMXXIP�QMX
YRXIVWGLMIHPMGLIR
7MIHIFIVIMGLIR

+IWEQX�

%�-�� "����L4E
%�--�� �������L4E
%�---�� ����������L4E
,'%� �����������L4E
:'%��  �����L4E

����

�����
�����
�����
����
����

6IMRMKYRK�HIV�JEVFJ²LVIRHIR�1EWGLMRIRXIMPI
[ÇLVIRH�YRH�REGL�HIQ�(VYGO�
6IMRMKYRK�[IMXIVIV�1EWGLMRIRXIMPI

?Ó/3430�����A

��� *HQHKPLJXQJVSIOLFKWHQ

+HDWVHW�2IIVHWDQODJHQ�VLQG�QDFK�GHU����%,PVFK9��=LII�������JHQHKPLJXQJVEHGÔUIWLJ��ZHQQ�PHKU�DOV

���NJ�K�/ÎVHPLWWHO�ÔEHU�GLH�)DUEHQ�HLQJHVHW]W�ZHUGHQ�

'LH�0HQJHQVFKZHOOH�GHU�(*�92&�5/�OLHJW�IÔU�GHQ�+HDWVHW�'UXFN�EHL����W�D�/ÎVHPLWWHOHLQVDW]��$XI

%DVLV�GHU�LQ�7DEHOOH����DXIJHIÔKUWHQ�VSH]LILVFKHQ�(LQVDW]PHQJHQ�DQ�92&�UHOHYDQWHQ�+LOIVVWRIIHQ

ZLUG�GLHVH�0HQJHQVFKZHOOH�EHL�HLQHP�M¼KUOLFKHQ�)DUEYHUEUDXFK�YRQ�FD�������W�D�HUUHLFKW�
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'D�EHUHLWV�GLH�NOHLQVWHQ�+HDWVHWPDVFKLQHQ��0$1�2FWRPDQ��PLW�HLQHU�'UXFNIO¼FKH�YRQ������[�����

P�EHL���'RSSHOGUXFNZHUNHQ�FD�����NJ�K�YHUGUXFNHQ���HUUHLFKHQ�VLH�EHUHLWV�EHL�FD��������6WG�D��G�K�

LP�(LQVFKLFKWEHWULHE��GLHVH�0HQJHQVFKZHOOH�

��� (PLVVLRQVTXHOOHQ��(LQIOX·IDNWRUHQ�	�(PLVVLRQVELODQ]

����� (PLVVLRQVTXHOOHQ

$EELOGXQJ����92&�(PLVVLRQVTXHOOHQ�LP�+HDWVHW�2IIVHWGUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

Abluft-
reinigung

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430�����A

�� )RUP�+HUVWHOOXQJ�

%HL�GHU�+HUVWHOOXQJ�GHU�'UXFNIRUP��$OXPLQLXPSODWWH�RGHU�.XQVWVWRIIIROLH��ZHUGHQ�NHLQH�92&�

UHOHYDQWHQ�6WRIIH�HLQJHVHW]W�

�� )DUE�$XIEHUHLWXQJ�

'LH�%HUHLWVWHOOXQJ�GHU�)DUEH�IÔU�GHQ�'UXFNSUR]HVV�LVW�QLFKW�PLW�92&�(PLVVLRQHQ�YHUEXQGHQ��GD

DXVVFKOLH·OLFK�)DUEHQ�DXI�GHU�%DVLV�VFKZHU�IOÔFKWLJHU�0LQHUDOÎOH�YHUDUEHLWHW�ZHUGHQ�

�� 'UXFNSUR]HVV�

:¼KUHQG�GHV�'UXFNV�YHUGXQVWHW�HLQ�7HLO�GHU�92&�UHOHYDQWHQ�:LVFKZDVVHU]XV¼W]H��LQ�GHU�5HJHO

,VRSURSDQRO���'LH�+ÎKH�GLHVHU�(PLVVLRQHQ�LVW�YRU�DOOHP�YRQ�GHU�+ÎKH�GHU�,VRSURSDQRONRQ]HQ�

WUDWLRQ�LQ�GHQ�:LVFKZDVVHUV\VWHPHQ�DEK¼QJLJ��(LQ�7HLO�GLHVHU�(PLVVLRQHQ�ZLUG�PLW�GHU�3DSLHU�

EDKQ�GHP�+HL]NDQDO�XQG�GDPLW�GHU�WKHUPLVFKHQ�1DFKYHUEUHQQXQJ�]XJHIÔKUW��'HU�VSH]LILVFKH

����������������������������������������������������

��� 4IVW�GSQ��,IVV�)RHMWGL��1%2�6SPERH�MR�%YKWFYVK��.YPM�����
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,VRSURSDQROHLQVDW]�EHWU¼JW�FD���������1XU�FD������GLHVHU�0HQJH�ZHUGHQ�DXI�GLH�3DSLHUEDKQ

ÔEHUWUDJHQ��OHGLJOLFK�FD������JHODQJHQ�LQ�GHQ�+HL·OXIWWURFNQHU�XQG�GDPLW�LQ�GLH�$EOXIWUHLQL�

JXQJVDQODJH�

�� )DUE�7URFNQXQJ�

'LH�EHL�GHU�)DUE�7URFNQXQJ�LP�+HL]NDQDO�DXVJHWULHEHQHQ�0LQHUDOÎOH���������GHU�)DUEH��ZHU�

GHQ�QDKH]X�YROOVW¼QGLJ�GHU�$EOXIWUHLQLJXQJ�]XJHIÔKUW�

�� =ZLVFKHQUHLQLJXQJ�

'HU�'UXFNYRUJDQJ�PXVV�WHLOZHLVH�IÔU�=ZLVFKHQUHLQLJXQJHQ�XQWHUEURFKHQ�ZHUGHQ��XP�HLQH

JOHLFKP¼·LJH�3URGXNWTXDOLW¼W�VLFKHU]XVWHOOHQ��,Q�GLHVHQ�)¼OOHQ�ZHUGHQ�GLH�*XPPLWÔFKHU�YRQ

)DUEDXIEDX�XQG�3DSLHUDQKDIWXQJHQ�JHUHLQLJW��'D�GLH�+HDWVHWDQODJHQ�ÔEHUZLHJHQG�LP�9LHU�

IDUEGUXFN�SURGX]LHUHQ��VLQG�8PZDVFKYRUJ¼QJH�]ZLVFKHQ�HLQ]HOQHQ�$XIWU¼JHQ�UHODWLY�VHOWHQ�

'LH�+ÎKH�GHU�92&�(PLVVLRQHQ�LVW�DEK¼QJLJ�YRP�'DPSIGUXFN�GHV�YHUZHQGHWHQ�5HLQLJXQJVPLW�

WHOV��YRQ�GHU�5HLQLJXQJVWHFKQLN��DXWRPDWLVFKH�:DVFKDQODJHQ�RGHU�+DQGUHLQLJXQJ��VRZLH�YRQ

GHU�+DQGKDEXQJVSUD[LV��(WZD�����GHU�LP�+HDWVHWGUXFN�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�VLQG

GHU]HLW�92&�UHOHYDQW�

$XWRPDWLVFKH�:DVFKDQODJHQ�VLQG�GHU]HLW�EHL�HWZD�����GHU�0DVFKLQHQ�LQVWDOOLHUW��9RQ�GHQ

YHUZHQGHWHQ�5HLQLJXQJVPLWWHOQ�ZHUGHQ�HWZD�����]XU�=ZLVFKHQUHLQLJXQJ�HLQJHVHW]W��GLHV

HQWVSULFKW�HLQHU�VSH]LILVFKHQ�0HQJH�YRQ�������'LH�=DKO�GHU�=ZLVFKHQUHLQLJXQJHQ�LVW�DEK¼QJLJ

YRQ�GHU�JHIRUGHUWHQ�'UXFNTXDOLW¼W�VRZLH�YRP�3DSLHU�XQG�GHU�)DUEH��,VW�]ZLVFKHQ�]ZHL�'XFN�

DXIWU¼JHQ�HLQ�)DUEZHFKVHO�HUIRUGHUOLFK��VLQG�DOOH�IDUEIÔKUHQGHQ�7HLOH��)DUEZDO]HQ��*XPPLWÔ�

FKHU�XQG�)DUEN¼VWHQ��]X�UHLQLJHQ�

(LQH�JUÔQGOLFKH�5HLQLJXQJ�DOOHU�IDUEIÔKUHQGHQ�7HLOH�HUIROJW�DXFK�DP�3URGXNWLRQVHQGH��GD�GLH

%RJHQRIIVHWIDUEHQ�VRQVW�EHL�/XIWNRQWDNW�DQWURFNQHQ��'LH�$QWURFNQXQJ�NDQQ�GXUFK�GHQ�(LQVDW]

YRQ�dNDVWHQIULVFKHQo�)DUEHQ�RGHU�GXUFK�$QWLR[LGDWLRQVPLWWHOQ��d$QWLKDXWPLWWHOo��YHUPLQGHUW

ZHUGHQ��GLH�QDFK�3URGXNWLRQVHQGH�LQ�GHQ�)DUENDVWHQ�JHVSUÔKW�ZHUGHQ��$QWLR[LGDWLRQVPLWWHO

HQWKDOWHQ�92&�UHOHYDQWH�.RKOHQZDVVHUVWRIIH��$�,,���GLH�EHL�GHU�$QZHQGXQJ�YHUGXQVWHQ�

�� $EOXIWUHLQLJXQJ�

3UDNWLVFK�DOOH�+HDWVHWDQODJHQ�VLQG�PLW�HLQHU�$EOXIWUHLQLJXQJVDQODJH�DXVJHVWDWWHW��,Q�GLHVHU

ZHUGHQ�GLH�LP�+HL]NDQDO�DXVJHWULHEHQHQ�92&�DXV�GHU�)DUEH�VRZLH�GLH�WHLOZHLVH�PLW�DEJHVDXJ�

WHQ�,3$�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHU�GXUFK�HLQH�WKHUPLVFKH�RGHU�NDWDO\WLVFKH�1DFKYHU�

EUHQQXQJ�]X�����]HUVWÎUW�

�� :HLWHUYHUDUEHLWXQJ�

%HL�GHU�:HLWHUYHUDUEHLWXQJ�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ��GD�ÔEHUZLHJHQG�/DFNH�DXI�%DVLV

KRFKVLHGHQGHU�.RKOHQZDVVHUVWRIIH�RGHU�'LVSHUVLRQVODFNH�HLQJHVHW]W�ZHUGHQ�
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�� *UXQG��	�7HLOHUHLQLJXQJ�

1DFK�3URGXNWLRQVHQGH�ZHUGHQ�GLH�IDUEIÔKUHQGHQ�7HLOH�GHU�0DVFKLQHQ�JHUHLQLJW��'LH�+ÎKH�GHU

92&�(PLVVLRQHQ�LVW�DEK¼QJLJ�YRP�'DPSIGUXFN�GHV�YHUZHQGHWHQ�5HLQLJXQJVPLWWHOV��'LH�5HLQL�

JXQJ�ZHLWHUHU�0DVFKLQHQWHLOH�HUIROJW�PHLVW�LP�5DKPHQ�HLQHU�*UXQGUHLQLJXQJ�]XP�(QGH�GHU

:RFKH�RGHU�LQ�JUÎ·HUHQ�SHULRGLVFKHQ�$EVW¼QGHQ��=XU�*UXQG��XQG�7HLOHUHLQLJXQJ�ZHUGHQ�HWZD

����GHU�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO��GLHV�HQWVSULFKW�HLQHU�VSH]LILVFKHQ�0HQJH�YRQ�����

GHU�YHUGUXFNWHQ�)DUEH��YHUZHQGHW��'LH�+¼XILJNHLW�GHUDUWLJHU�5HLQLJXQJVYRUJ¼QJH�LVW�DEK¼QJLJ

YRQ�GHU�p,QVWDQGKDOWXQJV�3KLORVRSKLHp�GHU�8QWHUQHKPHQ�
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����� (PLVVLRQVELODQ]

)ÔU�HLQH�W\SLVFKH�0RGHOOPDVFKLQH�HUJLEW�VLFK�DXI�%DVLV�GHU�LP�3URMHNWUDKPHQ�GXUFKJHIÔKUWHQ�'D�

WHQHUKHEXQJ�GDV�IROJHQGH�(LQVDW]��XQG�(PLVVLRQVVFKDXELOG�

$EELOGXQJ�����92&�-DKUHVELODQ]�HLQHU�+HDWVHWGUXFNPDVFKLQH

Grund- und Teile-
reinigung (30%)Feucht-

wasser

Heatsetdruck-Modellmaschine
 10 Farbwerke; Breite 0,965 m; Zylinderumfang 0,63 m

Farbe

80,0 t/a

 = 21,6  t/a VOC

Isopropanol

19.873 l/a

= 15,6 t/a VOC

Reinigungsmittel

5.634 l/a

 = 4,1 t/a VOC

Reinigungsmittel-
regeneration

0,3 t/a VOC

 Diffuse VOC-Emission = 16,4 t/a

(durch IPA 14,1 t/a; aus Reinigungsmittel 2,3 t/a )

Abluft-
reinigung

 Gefaßte und zerstörte VOC= 24,7 t/a

(aus: Farbe 21,4 t/a; IPA 1,5 t/a; Reinigungsmittel 1,8 t/a)

Im Abfall
1,5 t/a VOC

VOC im Reingas < 0,2 t/a

Zwischen-
reinigung (70%)

?ÓOSTSP�����A
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��� 0LQGHUXQJVPD·QDKPHQ

����� 0D·QDKPHQ�1U���������+RFKVLHGHUHLQVDW]

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�KRFKVLHGHQGH�5HLQLJXQJVPLWWHO

0LQGHUXQJVZLUNXQJ

'XUFK�GHQ�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�QLHGULJHQ�'DPSIGUXFN�ZHUGHQ�GLH�92&�

(PLVVLRQHQ�DXV�GHQ�GXUFKZHJ�XPZHOWRIIHQHQ�5HLQLJXQJVDUEHLWHQ�GHXWOLFK�YHUPLQGHUW�

(V�VLQG�YHUVFKLHGHQHQ�$OWHUQDWLYHQ�dKRFKVLHGHQGHU�5HLQLJXQJVPLWWHOo�YHUIÔJEDU�

• 5HLQLJXQJVPLWWHO�DXI�%DVLV�YRQ�3ODQ]HQÎOHVWHUQ�PLW�HLQHP�)ODPPSXQNW�GHXWOLFK�!�����&

�d9&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV��GLH�QDFK�9E)�QLFKW�NHQQ]HLFKQXQJVSIOLFKWLJ�VLQG��GD�LKU

)ODPPSXQNW�!�����&�OLHJW��d+&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV���GLH�QDFK�9E)�GHU�.ODVVH�$�,,,�]X]XRUGQHQ�VLQG�DEHU�HLQHQ

)ODPPSXQNW�YRQ�!����&�KDEHQ��KRFKVLHGHQGH�$�,,,�0LWWHO��

6RZRKO�EHL�+&$�DOV�DXFK�EHL�KRFKVLHGHQGHQ�$�,,,�5HLQLJHUQ�VLQG�DXFK�0LWWHO�LP�$QJHERW��GLH�]XU

6WHLJHUXQJ�GHU�:DVFKNUDIW�HEHQIDOOV�UHOHYDQWH�$QWHLOH�YRQ�3IODQ]HQÎOHVWHUQ�HQWKDOWHQ�

$XV�6LFKW�GHU�(PLVVLRQVPLQGHUXQJ�VLQG�ZHQLJHU�GLH�)ODPPSXQNWH��DOV�YLHOPHKU�GLH�'DPSIGUÔFNH

GHU�YHUVFKLHGHQHQ�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�YRQ�,QWHUHVVH�

• 'HU�'DPSIGUXFN�YRQ�9&$�OLHJW�GHXWOLFK�XQWHU�����K3D��'LHVH�0LWWHO�VLQG�VRPLW�NHLQH�92&�LP

6LQQH�GHU�(*�92&�5/��'HU�(LQVDW]�YRQ�9&$�IÔKUW�GDKHU�]X�HLQHU�YROOVW¼QGLJHQ�9HUPHLGXQJ�GHU

�GLIIXVHQ��92&�(PLVVLRQHQ�DXV�5HLQLJXQJVSUR]HVVHQ

• 'HU�'DPSIGUXFN�+&$�OLHJW�LQ�GHU�5HJHO�]ZLVFKHQ������������K3D��'DV�KHL·W�QXU�EHL�HLQHP�NOHL�

QHQ�7HLO�GHU�0LWWHO�KDQGHOW�HV�VLFK�XP�92&�LP�6LQQH�GHU�(*�92&�5/

• +RFKVLHGHQGH�$�,,,�5HLQLJHU�KDEHQ�HLQHQ�'DPSIGUXFN�YRQ�����r���K3D��HV�KDQGHOW�VLFK�VRPLW

XP�92&�LP�6LQQH�GHU�(*�92&�5/�

7URW]�GHU�XQWHUVFKLHGOLFKHQ�'DPSIGUÔFNH�XQG�GHU�GDPLW�YHUEXQGHQHQ�(LQVWXIXQJ�DOV�92&�RGHU

1LFKW�92&�IÔKUW�GHU�(LQVDW]�GHU�EHQDQQWHQ�5HLQLJHU�GXUFKJHKHQG�]X�HLQHU�GHXWOLFKHQ�9HUPLQGH�
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UXQJ�GHU�92&�(PVVLRQHQ�JHJHQÔEHU�GHU�GHU]HLWLJHQ�6LWXDWLRQ��LQ�GHU�ÔEHUZLHJHQG�QLHGULJVLHGHQGH

$�,,,�0LWWHO�XQG�$�,,�0LWWHO�]XP�(LQVDW]�NRPPHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GLH�DQGHUVDUWLJH�+DQGKDEXQJ�]X�EHQHQQHQ��GLH�9HUKDO�

WHQV¼QGHUXQJHQ�XQG�VRPLW�HLQH�8PVWHOOXQJVEHUHLWVFKDIW�EHLP�3HUVRQDO�HUIRUGHUW��'LH�0LWWHO�VLQG

WHXUHU�DEHU�DXFK�HUJLHELJHU�DOV�1LHGULJVLHGHU��GD�VLH�HLQH�KÎKHUH�5HLQLJXQJVNUDIW�EHVLW]HQ��QLFKW

YHUGXQVWHQ�XQG�ELV�]X�����PLW�:DVVHU�JHPLVFKW�HLQJHVHW]W�ZHUGHQ�NÎQQHQ�

'LH�DQGHUVDUWLJH�+DQGKDEXQJ�LVW�GXUFK�GLH�JHULQJH�)OÔFKWLJNHLW�GHU�0LWWHO�EHJUÔQGHW��=XP�HLQHQ

EHGHXWHW�GLHV��GDVV�HLQ�HWZDV�HUKÎKWHU�=HLWDXIZDQG�]XU�5HLQLJXQJ�HUIRUGHUOLFK�LVW��O¼QJHUH�(LQZLUN�

]HLW�XQG�]XV¼W]OLFKHV�1DFKZDVFKHQ�PLW�:DVVHU�QRWZHQGLJ���]XP�DQGHUHQ�LVW�EHL�GHU�+DQGUHLQLJXQJ

HLQH�JUÎ·HUH�6RUJIDOW�QRWZHQGLJ��GD�YHUVHKHQWOLFK�LQ�GLH�0DVFKLQH�JHODQJHQGH�7URSIHQ�]X�.RUURVL�

RQ��%HVFK¼GLJXQJ�GHU�'UXFNSODWWH�XQG�6WÎUXQJHQ�GHV�)DUE�:DVVHU�*OHLFKJHZLFKWHV�IÔKUHQ�NÎQQHQ�

%HL�XQVDFKJHP¼·HU�$QZHQGXQJ��7URSIYHUOXVWH��EHVWHKW�EHLP�(LQVDW]�YRQ�+RFKVLHGHUQ�HUKÎKWH

5XWVFKJHIDKU�DQ�GHU�0DVFKLQH��GHU�MHGRFK�GXUFK�6RUJIDOW�XQG�0D·QDKPHQ�EHJHJQHW�ZHUGHQ�NDQQ�

7HFKQLVFKH�3UREOHPH�JLEW�HV�WHLOZHLVH�EHLP�(LQVDW]�LQ�DXWRPDWLVFKHQ�:DVFKDQODJHQ�¼OWHUHQ�%DXMDK�

UHV��YRU��������'LHVH�$QODJHQ�PÔVVHQ�]XP�7HLO�DQ�GLH�dQHXHQo�0LWWHO�DQJHSDVVW�ZHUGHQ��7\SLVFKH

$QSDVVXQJHQ�EHVWHKHQ�EH]ÔJOLFK��NOHLQHUHU�'RVLHUPHQJHQ��ZJ��GHU�HUKÎKWHQ�:DVFKNUDIW���DQGHUHU

6SUÔKÎIIQXQJHQ��ZJ��GHU�HUKÎKWHQ�9LVNRVLW¼WHQ��XQG�DQGHUHU�.XQVWVWRIIH�RGHU�*XPPLGLFKWXQJHQ

�ZJ��GHU�0DWHULDOYHUWU¼JOLFKNHLW�LQVEHV��]X�GHQ�YHJHWDELOHQ�5HLQLJHUQ��

%HL�DXWRPDWLVFKHQ�:DVFKDQODJHQ�PLW�%DXMDKU�YRU������LVW�GHU�(LQVDW]�YRQ�+RFKVLHGHUQ�DXV�GLHVHQ

*UÔQGHQ�WHLOZHLVH�QXU�PLW�XQYHUK¼OWQLVP¼·LJ�KRKHQ�1DFKUÔVWXQJVNRVWHQ�PÎJOLFK��GD�]�%��GLH�'R�

VLHUPHQJH�DQ�GHU�:DVFKDQODJH�DXIJUXQG�]X�JUR·HU�/HLWXQJVTXHUVFKQLWWH�QLFKW�JHQÔJHQG�PLQLPLHUW

ZHUGHQ�NDQQ�RGHU�DQ�GHU�6WHXHUXQJ�NHLQH�DXVUHLFKHQGH�1DFKZ¼VFKH�PLW�:DVVHU�HLQVWHOOEDU�LVW�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D��GLHV�HQWVSULFKW�����GHU�*HVDPW�

HPLVVLRQHQ�DXV�GHP�5HLQLJXQJVPLWWHO�(LQVDW]�LQ�+HDWVHWDQODJHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ

�����

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�1LHGULJVLHGHUDQWHLO�OLHJW�LQ�GLHVHU�0DVFKLQHQNRQVWHOODWLRQ�GHU]HLW�EHL�FD�������%HL�HLQHU�JUÎVVW�

PÎJOLFKHQ�8PVWHOOXQJ�DXI�+RFKVLHGHU�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�HLQ�$QWHLO�YRQ�HWZD���

1LHGULJVLHGHUQ�IÔU�EHVRQGHUH�$QZHQGXQJHQ�EHL�GHU�+HDWVHWPDVFKLQHQUHLQLJXQJ�YHUEOHLEW��(LQH
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GHUDUWLJH�8PVWHOOXQJ�DXI�+RFKVLHGHU�LVW�LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�EHL������GHU�%HWULHEH

GXUFKIÔKUEDU�

%HL�HLQHU�8PVWHOOXQJ�DXI�KRFKVLHGHQGH�5HLQLJXQJVPLWWHO�VLQNW�GLH�M¼KUOLFKH�HLQJHVHW]WH�5HLQLJXQJV�

PLWWHOPHQJH�XP������GD�GHU�(LQVDW]�YRQ�+RFKVLHGHUQ�HUJLHELJHU�LVW��0LQGHUXQJ�EH]RJHQ�DXI�GLH

GHU]HLWLJ�YHUZHQGHWHQ�5HLQLJXQJVPLWWHODUWHQ������9HUEUDXFKVPLQGHUXQJ�EHL�8PVWHOOXQJ�YRQ�$�,��

RGHU�$�,,���0LWWHO�DXI�+RFKVLHGHU������9HUEUDXFKVPLQGHUXQJ�EHL�8PVWHOOXQJ�YRQ�$�,,,���0LWWHO�DXI

+RFKVLHGHU��

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU

%HODVWXQJ�DXI�GHU�$EIDOO��RGHU�$EZDVVHUVHLWH��%HLP�(LQVDW]�YRQ�+RFKVLHGHUQ�LQ�DXWRPDWLVFKHQ

:DVFKDQODJHQ�IDOOHQ�LP�9HUJOHLFK�]XP�(LQVDW]�YRQ�QLHGULJVLHGHQGHQ�5HLQLJXQJVPLWWHOQ�DXIJUXQG

GHV�HUIRUGHUOLFKHQ�1DFKZDVFKHQV�PLW�:DVVHU�HUKÎKWH�$EIDOOPHQJHQ�DQ��GLH�HQWVRUJW�RGHU�DXIEHUHL�

WHW�ZHUGHQ�PÔVVHQ��'LH�$XIEHUHLWXQJ�GHU�/ÎVHPLWWHO�:DVVHU�$EI¼OOH�NDQQ�PLWWHOV�HLQHU�KDXV�

LQWHUQHQ�RGHU�HLQHU�/RKQ�)LOWUDWLRQ�HUIROJHQ��ZREHL�GLH�5HLQLJXQJVPLWWHO�]XUÔFNJHZRQQHQ�XQG�ZLH�

GHUYHUZHQGHW�ZHUGHQ�NÎQQHQ��'DV�YHUEOHLEHQGH�$EZDVVHU�NDQQ�LQ�GHU�5HJHO�LQ�GLH�.DQDOLVDWLRQ

DEJHOHLWHW�ZHUGHQ��GLH�JHULQJHQ�5HVWVFKODPPPHQJHQ�PÔVVHQ�DOV�$EIDOO�HQWVRUJW�ZHUGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�JXW�HUVFKOLH·EDU��$OOHUGLQJV

LVW�GLHV�YRQ�HLQHU�RIIHQVLYHQ�9HUPDUNWXQJ�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�GHU�KRFK�

VLHGHQGHQ�5HLQLJXQJVPLWWHO�DEK¼QJLJ��GLH�GXUFK�GLH�=XOLHIHUHU�PLW�HLQHU�SUD[LVJHUHFKWHQ�(LQIÔK�

UXQJ��+LOIHVWHOOXQJ�EHL�HLQHU�:DVFKDQODJHQXPVWHOOXQJ�XQG�EHL�JJI��DXIWUHWHQGHQ�3UREOHPHQ�YHU�

EXQGHQ�VHLQ�PXVV�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�IÔU�GLH�0RGHOOPDVFKLQH

YRQ�HLQHP�M¼KUOLFKHQ�9HUEUDXFK�YRQ�FD��������/LWHUQ�5HLQLJXQJVPLWWHO�UHVSHNWLYH�����7RQQHQ�92&

DXVJHJDQJHQ��'DUDXV�UHVXOWLHUHQ�92&�(PLVVLRQHQ�YRQ�����7RQQHQ�SUR�-DKU��1DFK�GHU�8PVWHOOXQJ

DXI�+RFKVLHGHU�VLQNW�DQ�GHU�0RGHOOPDVFKLQH�GHU�M¼KUOLFKH�5HLQLJXQJVPLWWHOHLQVDW]�XP�����DXI

������/LWHU��EHL����E]Z������/LWHUQ�1LHGULJVLHGHU�$�,��$�,,�RGHU�$�,,,���'LH�92&�(PLVVLRQHQ�ZHUGHQ

XP�����DXI�FD�������7RQQHQ�JHVHQNW�
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-¼KUOLFKHU�0LQGHUYHUEUDXFK�1LHGULJVLHGHU ������O�D

.RVWHQ�MH�/LWHU�1LHGULJVLHGHU��'XUFKVFKQLWW�$�,��$�,,��$�,,,� �����'0�O

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�1LHGULJVLHGHU ���������'0�D

-¼KUOLFKHU�0HKUYHUEUDXFK�+RFKVLHGHU ������O�D

.RVWHQ�MH�/LWHU�+RFKVLHGHU �����'0�O

-¼KUOLFKH�0HKUNRVWHQ�GXUFK�0HKUYHUEUDXFK�+RFKVLHGHU ���������'0�D

-¼KUOLFKH�0HKUNRVWHQ�GXUFK�8PVWHOOXQJ ������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

��������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�+HDWVHWDQODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ

�����W�D�HLQKHUJHKW�
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����� 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�OÎVHPLWWHOKDOWLJHQ�+LOIVPLWWHOQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�/ÎVHPLWWHO��XQG�3XW]WXFKEH�

K¼OWHUQ�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'HU�VSDUVDPH�8PJDQJ�PLW�5HLQLJXQJVPLWWHOQ

EHL�GHU�K¼QGLVFKHQ�0DVFKLQHQUHLQLJXQJ�IÔKUW�]XU�9HUEUDXFKVPLQGHUXQJ��GD�7URSI��XQG�9HUGXQ�

VWXQJVYHUOXVWH�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�DXFK�PDQJHOQGH�%HUHLWVFKDIW�GHU�%HOHJVFKDIW�GLH�8PVHW]XQJ�GHU

0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�+HDWVHWDQODJHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ������GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QLFKW�PLW�ZHLWHUHQ�UHOHYDQWHQ�8PZHOWZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�8QWHUZHLVXQJHQ

GHU�0LWDUEHLWHU�GXUFKJHIÔKUW�ZHUGHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�8PVWHOOXQJVNRVWHQ�
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,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU����'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU����'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ ����O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

�����GHU�+HDWVHWDQODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ

YRQ������W�D�HLQKHUJHKW�
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����� 0D·QDKPHQ�1U���������:DVFKDQODJHQ�IÔU�*XPPLWXFK]\OLQGHU

.XU]�%HVFKUHLEXQJ

(LQEDX�DXWRPDWLVFKHU�:DVFKDQODJHQ�IÔU�*XPPLWXFK]\OLQGHU

0LQGHUXQJVZLUNXQJ

'XUFK�GLH�$XWRPDWLVLHUXQJ�GHU�5HLQLJXQJVSUR]HVVH�DP�*XPPLWXFK�LVW�HLQH�HIIL]LHQWHUH�5HLQLJXQJ

PÎJOLFK��VR�GDVV�GHU�5HLQLJXQJVPLWWHO�9HUEUDXFK�YHUULQJHUW�ZLUG�XQG�HQWVSUHFKHQG�JHULQJHUH�92&�

(PLVVLRQHQ�HQWVWHKHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GHU�KRKH�,QYHVWLWLRQVNRVWHQEHGDUI�EHL�GHU�1DFKUÔVWXQJ

YRQ�$OWDQODJHQ�]X�EHQHQQHQ��(LQ�ZHLWHUHU�1DFKWHLO�VLQG�GLH�JJI��HUKÎKWHQ�$EIDOOPHQJHQ��IOÔVVLJH

/ÎVHPLWWHO�5ÔFNVW¼QGH�RGHU�PLW�/ÎVHPLWWHOQ�YHUXQUHLQLJWH�7XFKEDKQHQ���$OV�9RUWHLO�LVW�]X�VHKHQ�

GDVV�GLH�+LOIV]HLWHQ�]XU�0DVFKLQHQUHLQLJXQJ�GHXWOLFK�YHUULQJHUW�ZHUGHQ�NÎQQHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�+HDWVHWDQODJHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�DXWRPDWLVFKH�:DVFKDQODJHQ�GHU]HLW�EHUHLWV�DQ����

GHU�+HDWVHWDQODJHQ�LQVWDOOLHUW�VLQG�XQG�GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRPPHQGHQ����-DKUHQ�DXI

����VWHLJW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ��GDVV�GLH�0D·QDKPH�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVL�

RQVPLQGHUXQJ�YRQ�����JHJHQÔEHU�GHU�K¼QGLVFKHQ�5HLQLJXQJ�YHUEXQGHQ�LVW��)ÔU�GLH�=ZLVFKHQUHL�

QLJXQJ�ZLUG�HLQ�$QWHLO�YRQ�����GHU�*HVDPWHLQVDW]PHQJH�DOOHU�5HLQLJXQJVPLWWHO�DQJHQRPPHQ��VR

GDVV�GLH�(PLVVLRQVPLQGHUXQJ�GHU�0D·QDKPH�QXU�EHL�GLHVHP�$QWHLO�ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�]X�HLQHP�HUKÎKWHQ�6WURPYHUEUDXFK

XQG�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU�9HUODJHUXQJ�GHU�$EIDOOPHQJHQ��$QVWHOOH�YRQ�3XW]ODSSHQ�

GLH�PLW�5HLQLJXQJVPLWWHO�XQG�)DUEUHVWHQ�EHODGHQ�VLQG��IDOOHQ�YHUVW¼UNW�IOÔVVLJH�$EI¼OOH�RGHU��V\VWHP�

EHGLQJW��YHUXQUHLQLJWH�7XFKEDKQHQ�DOV�QHXH�$EIDOOIUDNWLRQHQ�DQ��%HLP�(LQVDW]�YRQ�QLHGULJVLHGHQGHQ

5HLQLJXQJVPLWWHOQ�PLW�HLQHP�)ODPPSXQNW�ELV����&�NÎQQHQ�DQIDOOHQGH�/ÎVHPLWWHO�:DVVHU�*HPLVFKH

GXUFK�'HVWLOODWLRQ�DXIEHUHLWHW�ZHUGHQ��EHLP�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�)ODPPSXQNW



UFOPLAN-Vorhaben Nr. 204 04 906/01

,,Senkung der VOC-Emissionen aus Druckereien“ 
Anlagenband 1

138

YRQ�PHKU�DOV����&�ELHWHW�VLFK�DOWHUQDWLY�GLH�0ÎJOLFKNHLW�HLQHU�$XIEHUHLWXQJ�GHU�DQIDOOHQGHQ�/ÎVH�

PLWWHO�:DVVHU�*HPLVFKH�PLWWHOV�)LOWUDWLRQ�

,QVJHVDPW�VLQG�GLH�ZHLWHUHQ�8PZHOWZLUNXQJHQ�DOV�UHODWLY�JHULQJIÔJLJ�HLQ]XVWXIHQ�

(UVFKOLH·EDUNHLW

(V�LVW�]X�HUZDUWHQ��GDVV�HV�]XU�8PVHW]XQJ�GHV�DQJHIÔKUWHQ�0LQGHUXQJVSRWHQWLDOV�GHU�0D·QDKPH

NHLQHU�EHVRQGHUHQ�=XVDW]DNWLYLW¼WHQ�EHGDUI��GD�LQ�GHU�%UDQFKH�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX

YRQ�:DVFKDQODJHQ�r�LQVEHVRQGHUH�EHLP�.DXI�QHXHU�'UXFNPDVFKLQHQ���]X�YHU]HLFKQHQ�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

1DFKUÔVWXQJVNRVWHQ�YRQ�]HKQ�*XPPLWXFKZDVFKDQODJHQ �������'0

-¼KUOLFKH�1DFKUÔVWXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�JHJHQÔEHU�+DQGUHLQLJXQJ ����O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK� ��������'0

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

������������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

����GHU�+HDWVHWDQODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ

YRQ������W�D�YHUEXQGHQ�LVW�
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����� 0D·QDKPHQ�1U���������8PVWHOOXQJ�DXI�ZDVVHUORVHQ

2IIVHWGUXFN

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�ZDVVHUORVHQ�2IIVHWGUXFN

0LQGHUXQJVZLUNXQJ

'LH�8PVWHOOXQJ�DXI�GDV�ZDVVHUORVH�2IIVHWGUXFNYHUIDKUHQ�YHUPHLGHW�YROOVW¼QGLJ�GLH�92&�(PLVVLRQHQ

DXV�GHQ�:LVFKZDVVHUV\VWHPHQ��'LHV�EHWULIIW�YRUUDQJLJ�GLH�,3$�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHU�

XQWHUJHRUGQHW�DEHU�DXFK�GLH�92&�(PLVVLRQHQ�DXV�0LWWHOQ�]XU�5HLQLJXQJ�GHU�)HXFKWZDO]HQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHPH�VLQG�LQVEHVRQGHUH�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�XQG�GLH�HUKÎKWHQ�%H�

WULHEVNRVWHQ�GXUFK�KÎKHUH�'UXFNSODWWHQNRVWHQ�VRZLH�HLQH�PRQRSRODUWLJH�$QELHWHUVWUXNWXU�GLHVHU

7HFKQRORJLH�]X�EHQHQQHQ�

%HL�GHU�8PVWHOOXQJ�LVW�HLQH�,QYHVWLWLRQ�LQ�HLQH�JHVRQGHUWH�'UXFNSODWWHQHQWZLFNOXQJVPDVFKLQH�QRW�

ZHQGLJ��'XUFK�GLH�GDQQ�JJI��]ZHLJOHLVLJH�9RUODJHQSURGXNWLRQ�HQWVWHKW�EHLP�SDUDOOHOHQ�%HWULHE�YRQ

ZDVVHUORVHQ�XQG�ZDVVHUKDOWLJHQ�'UXFNDQODJHQ�HLQ�]XV¼W]OLFKHU�3URGXNWLRQVSODQXQJVDXIZDQG��'HU

DQGHUVDUWLJH�'UXFNSODWWHQDXIEDX�IÔKUW�]X�HLQHU�JH¼QGHUWHQ�$UW�GHU�1DFKNRUUHNWXUPÎJOLFKNHLWHQ

GHU�3ODWWHQ��'LHV�HUIRUGHUW�GLH�8QWHUZHLVXQJ�GHU�0LWDUEHLWHU�XQG�HLQH�HQWVSUHFKHQGH�8PVWHOOXQJV�

EHUHLWVFKDIW�

%HL�GHU�LP�+HDWVHWGUXFN�ÔEOLFKHQ�$XIODJHQKÎKH�HUIRUGHUW�GHU�:DVVHUORVRIIVHWGUXFN�HLQH�)DUEZHUN�

WHPSHULHUXQJ�LQ�GHQ�'UXFNDQODJHQ��GD�DQVRQVWHQ�NHLQH�3UR]HVVVWDELOLW¼W�JHZ¼KUOHLVWHW�LVW�

'LH�EHQÎWLJWHQ�6SH]LDO�'UXFNSODWWHQ�VLQG�GHU]HLW�QXU�YRQ�HLQHP�+HUVWHOOHU�EH]LHKEDU��'DEHL�LVW�GHU

'UXFNSODWWHQSUHLV�]XU�=HLW�HWZD�����IDFK�KÎKHU�DOV�EHL�NRQYHQWLRQHOOHQ�3ODWWHQ��9LHOH�'UXFNHU�EH�

IÔUFKWHQ�EHL�HLQHU�8PVWHOOXQJ�GLH�$EK¼QJLJNHLW�YRQ�HLQHP�0RQRSRODQELHWHU��,Q�GHU�9HUJDQJHQKHLW

ZXUGH�EHUHLWV�PHKUIDFK�GLH�0DUNWHLQIÔKUXQJ�YRQ�.RQNXUUHQ]SURGXNWHQ�DQJHNÔQGLJW��$XIJUXQG

GHV�GHU]HLW�JHULQJHQ�0DUNWYROXPHQV�VLQG�GLH�HQWVSUHFKHQGHQ�+HUVWHOOHU�MHGRFK�ZLHGHU�]XUÔFNJHWUH�

WHQ��$OV�ZHLWHUHV�3UREOHP�ZLUG�YRQ�3UDNWLNHUQ�GLH�HWZDV�JHULQJHUH�$XIODJHQIHVWLJNHLW�GHU�'UXFNSODW�

WHQ�EHL�$XIODJHQ�JUÎ·HU�FD����������'UXFNH�DQJHIÔKUW�

(LQVFKU¼QNXQJHQ�EHL�GHU�$XVZDKO�GHU�LP�+HDVHWGUXFN�YHUDUEHLWEDUHQ�%HGUXFNVWRIIH�EHVWHKHQ�EHLP

(LQVDW]�HLQHU�7HPSHULHUXQJ�QLFKW��$OV�SRVLWLYHU�(IIHNW�LVW�DQ]XIÔKUHQ��GDVV�PLW�GLHVHU�'UXFNWHFKQLN

HLQH�KÎKHUH�)DUEEULOOLDQ]��G�K��EHL�EHVWLPPWHQ�'UXFNPRWLYHQ�HLQH�KÎKHUH�'UXFNTXDOLW¼W��HUUHLFKEDU
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LVW��'D�NHLQH�2SWLPLHUXQJ�GHV�)DUE�:DVVHU�9HUK¼OWQLVVHV�HLQJHVWHOOW�ZHUGHQ�PXVV��I¼OOW�DX·HUGHP

ZHQLJHU�0DNXODWXU�DQ��'LHVHU�9RUWHLO�IÔKUW�LQVEHVRQGHUH�EHLP�(LQVDW]�YRQ�QLFKW�VDXJHQGHQ�XQG

WHXUHQ�%HGUXFNVWRIIHQ�]X�UHOHYDQWHQ�.RVWHQHUVSDUQLVVHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�,VRSURSDQROHLQVDW]�LQ�+HDWVHWDQODJHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�0DUNWDQWHLO�GHV�:DVVHUORVRIIVHWGUXFNYHUIDKUHQV�OLHJW�GHU]HLW�LP�+HDWVHWGUXFN�NOHLQHU�����GD�LQ

'HXWVFKODQG�ELVODQJ�OHGLJOLFK�HLQH�0DVFKLQH�DXI�GDV�9HUIDKUHQ�XPJHVWHOOW�ZXUGH��'HU�0DUNWDQWHLO

LQ����-DKUHQ�ZLUG�PLW�FD�����DQJHQRPPHQ��'LH�0D·QDKPH�ZLUG�GHPQDFK�HLQHQ�]XV¼W]OLFKHQ

0DUNWDQWHLO�YRQ�HWZD����HUKDOWHQ�XQG�EHL�DOOHQ�QLFKW�ZDVVHUORV�GUXFNHQGHQ�0DVFKLQHQ��!����

92&�ZLUNVDP�XPJHVHW]W��(V�NDQQ�GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GDVV�GLH�LQ�GLHVHP�=HLWUDXP�dXP�

JHVWHOOWHQo�0DVFKLQHQ�GHU]HLW�PLW�,3$�)LOPIHXFKWZHUNHQ�DUEHLWHQ��VSH]LHOOH�,3$�IUHLH�DUEHLWHQGH

)HXFKWZHUNH�ZHUGHQ�LP�+HDWVHWGUXFN�GHU]HLW�QLFKW�HLQJHVHW]W��

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU�(QW�

ODVWXQJ�DXI�GHU�$EZDVVHUVHLWH��GD�NHLQH�YHUZRUIHQHQ�:LVFKZDVVHUV\VWHPH�DXV�GHU�*UXQGUHLQLJXQJ

GHU�0DVFKLQHQ�PHKU�DQIDOOHQ��$XI�GHU�DQGHUHQ�6HLWH�VWHKW�HLQ�HWZDV�HUKÎKWHU�(QHUJLHYHUEUDXFK

GXUFK�GHQ�]XV¼W]OLFKHQ�7HPSHULHUXQJVEHGDUI�

,QVJHVDPW�VLQG�GLH�ZHLWHUHQ�8PZHOWZLUNXQJHQ�MHGRFK�DOV�JHULQJIÔJLJ�HLQ]XVWXIHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��$OOHUGLQJV�LVW

GLHV�VHKU�VWDUN�YRQ�HLQHU�HQWVSUHFKHQGHQ�0DUNWHQWZLFNOXQJ�DEK¼QJLJ��+LHU�LVW�LQVEHVRQGHUH�GLH

9HUIÔJEDUNHLW�HLQHV�]ZHLWHQ�3ODWWHQOLHIHUDQWHQ�PLW�HQWVSUHFKHQG�YHUPLQGHUWHU�$EK¼QJLJNHLW�IÔU�GLH

'UXFNHUHLHQ�XQG�YHUPXWOLFK�JÔQVWLJHUHQ�3ODWWHQSUHLVHQ�GXUFK�GHQ�:HWWEHZHUE�]X�EHQHQQHQ��'DU�

ÔEHU�KLQDXV�LVW�GDYRQ�DXV]XJHKHQ��GDVV�HLQH�8PVWHOOXQJ�UHJHOP¼·LJ�QXU�GDQQ�HUIROJW��ZHQQ�RKQH�

KLQ�LQ�QHXH�'UXFNDQODJHQ�XQG�GLH�HQWVSUHFKHQGH�3HULSKHULH��(QWZLFNOHUPDVFKLQHQ��LQYHVWLHUW�ZLUG�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��VLQG�GLH�IROJHQ�

GHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�LQ�HLQH�(QWZLFNOXQJVPDVFKLQH�VRZLH�7HPSHULHUHLQKHLWHQ

QRWZHQGLJ��'D�HV�VLFK�XP�,QYHVWLWLRQHQ�LQ�JUXQGOHJHQGH�3URGXNWLRQVDQODJHQ�KDQGHOW��ZLUG�YRQ
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HLQHU�$I$�YRQ���-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ��$XIJUXQG

GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK

DQ�GHU�0RGHOOPDVFKLQH�YRQ��������O�D�XQG�HLQHP�'UXFNSODWWHQYHUEUDXFK�YRQ��������6WFN�D�DXVJH�

JDQJHQ�

(LQH�VSH]LHOOH�(QWZLFNOHUPDVFKLQH��%UHLWH�����PP� �������'0

=HKQ�7HPSHULHUHLQKHLWHQ�RKQH�,5�6WHXHUXQJ��MH�������'0� �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU�0DVFKLQHQLQYHVWLWLRQHQ��$I$���-DKUH� ���������'0

3UHLVXQWHUVFKLHG�:DVVHUORVSODWWH�YHUVXV�NRQY��'UXFNSODWWH� ������'0�6WFN

-¼KUOLFKH�0HKUNRVWHQ�EHLP�9HUEUDXFK�YRQ��������'UXFNSODWWHQ� ����������'0

,3$�(LQNDXIVSUHLV �����'0�O

-¼KUOLFKH�,3$�(LQVSDUXQJ�EHL�GHU]HLWLJHP�9HUEUDXFK�YRQ��������O�D ���������'0

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

�������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ����GHU

+HDWVHWDQODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� 0D·QDKPHQ�1U���������,3$�5HGX]LHUXQJ

.XU]�%HVFKUHLEXQJ

5HGX]LHUXQJ�GHV�,VRSURSDQROJHKDOWHV�LP�:LVFKZDVVHU�RKQH�+LOIVPLWWHO�XP�GXUFKVFKQLWWOLFK���

0LQGHUXQJVZLUNXQJ

'LH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�YHUULQJHUW�GLH�92&�(PLVVLRQHQ�DXV�GHQ�:LVFK�

ZDVVHUV\VWHPHQ�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHUGHQ�VROO��LVW�HLQH

GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��'LHV�HUIRUGHUW�LQVEHVRQGHUH�HLQH�JHQDXH�(LQVWHOOXQJ

GHU�:DO]HQ�]XHLQDQGHU�VRZLH�HLQH�KRKH�6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV��%HL�GHU�0LQGHUXQJ

GHV�,3$�*HKDOWHV�VWHLJHQ�GLH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU��(V�NÎQQHQ�$QSDVVXQJVSUREOHPH

DXIWUHWHQ��GD�PLW�HLQHU�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�GLH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�

*OHLFKJHZLFKWH�HUKÎKW�ZLUG��ZDV�HLQH�JHULQJH�=XQDKPH�GHU�7RQZHUWH�EHZLUNHQ�NDQQ��'LHV�NRPPW

YRU�DOOHP�GDQQ�]XP�7UDJHQ��ZHQQ�DQ�GHU�EHWUHIIHQGHQ�0DVFKLQHQ�NHLQH�JHQDXH�,3$�0HVVXQJ�HU�

IROJW�XQG�GDKHU�QLFKW�IHVWJHVWHOOW�ZHUGHQ�NDQQ��ZHQQ�GLH�'RVLHUHLQULFKWXQJ�QLFKW�H[DNW�IXQNWLRQLHUW

�]�%��DXIJUXQG�YRQ�9HUVFKPXW]XQJHQ���7HLOZHLVH�LVW�HLQH�5HGX]LHUXQJ�QLFKW�RKQH�WHFKQLVFKH�0RGL�

ILNDWLRQHQ��:DO]HQNÔKOXQJ��DQGHUH�:DO]HQEH]ÔJH�E]Z��:DO]HQREHUIO¼FKHQ��RGHU�GHQ�(LQVDW]�YHU�

¼QGHUWHU�:LVFKZDVVHU]XV¼W]H�PÎJOLFK�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�]X�HUZDUWHQGH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D�

GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�+HDWVHWDQODJHQ��������W�D�

0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�+HDWVHWDQODJHQ�GHU]HLW�PLW�HLQHP�JDVFKURPDWRJUDSKLVFK

EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO�JHPHVVHQH�:HUWH

OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���'LH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP����KDW

GHPQDFK�HLQH�92&�5HGXNWLRQ�YRQ������HQWVSUHFKHQG�����]XU�)ROJH�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8PZHOWZLUNXQJHQ

YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�HLQH�JH]LHOWH�,QIRU�

PDWLRQ�GHU�'UXFNHU�GDUÔEHU�HUIROJW��GDVV�,3$�5HGX]LHUXQJHQ�EHL�HLQHU�ULFKWLJHQ�0DVFKLQHQHLQVWHO�

OXQJ�RKQH�4XDOLW¼WVYHUOXVW�HUUHLFKEDU�VLQG�XQG�GLH�GXUFK�6SLQGHOQ�JHPHVVHQHQ�,3$�*HKDOWH�K¼XILJ

]X�QLHGULJH�:HUWH�YRUW¼XVFKHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��VLQG�]XU�'XUFK�

IÔKUXQJ�GHU�0D·QDKPH�NHLQH�+LOIVPLWWHO�QRWZHQGLJ��VR�GDVV�NHLQH�]XV¼W]OLFKHQ�.RVWHQ�HQWVWHKHQ�

(LQH�ULFKWLJH�0DVFKLQHQHLQVWHOOXQJ�VROOWH�LP�5DKPHQ�HLQHU�UHJHOP¼·LJHQ�:DUWXQJ�]XU�*HZ¼KUOHL�

VWXQJ�HLQHV�JXWHQ�3URGXNWLRQVHUJHEQLVVHV�RKQHKLQ�HUIROJHQ��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQ�

FKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH

YRQ��������O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�(LQVSDUXQJHQ�YHUEXQGHQ�

-¼KUOLFKH�,3$�(LQVSDUXQJ��������O�D�¸������'0�O� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�+HDWVHWDQODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� 0D·QDKPHQ�1U��������D�,3$�0HVVXQJ�XQG��'RVLHUXQJ

�GLVNRQWLQXLHUOLFK�

%HVWLPPXQJ�XQG�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�XP����GXUFK�GLVNRQWLQXLHUOLFKHQ

(LQVDW]�JHQDXHU�0HVVWHFKQLN�XQG�)HVWOHJXQJ�HLQHU�DQODJHQVSH]LILVFKHQ�.RUUHNWXU�IÔU�GLH�(LQVWHOOXQJ

DQ�,3$�'RVLHUDQODJHQ�PLW�6SLQGHOPHVVXQJ

0LQGHUXQJVZLUNXQJ

'LH�GLVNRQWLQXLHUOLFKH�0HVVXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�YHUPHLGHW�HLQHQ�7HLO�GHU�92&�

(PLVVLRQHQ�DXV�GHQ�:LVFKZDVVHUV\VWHPHQ�GXUFK�HLQHQ�RSWLPDO�HLQJHVWHOOWHQ�PLQLPDOHQ�,3$�*HKDOW�

'LH�GLVNRQWLQXLHUOLFKH�0HVVXQJ�LVW�]�%��PLW�HLQHP�,QIUDURW�+DQGPHVVJHU¼W�PÎJOLFK��GDV�GHQ�,VRSUR�

SDQROJHKDOW�LQ�GHU�*DVSKDVH�ÔEHU�GHU�)OÔVVLJNHLW�PLW�HLQHU�*HQDXLJNHLW�YRQ��������PLVVW�

'LH�%HVWLPPXQJ�GHV�,3$�*HKDOWHV�HUIROJW�EHL�GHQ�+DQGPHVVJHU¼WHQ�XQDEK¼QJLJ�YRQ�GHQ�EHL�HLQHU

'LFKWHPHVVXQJ�PLWWHOV�6SLQGHO�ÔEOLFKHQ�(LQIOXVVIDNWRUHQ�ZLH�)HXFKWPLWWHO]XV¼W]H��:DVVHUK¼UWH�XQG

9HUVFKPXW]XQJHQ�GHV�:LVFKZDVVHUV��'LH�EHL�6SLQGHOPHVVXQJHQ�PÎJOLFKH�9HUI¼OVFKXQJ�GHV�0HVV�

HUJHEQLVVHV�EHL�7HPSHUDWXUHQ�REHU��RGHU�XQWHUKDOE�GHU�(LFKWHPSHUDWXU�ZHUGHQ�EHL�GHU�,QIUDURW�

PHVVXQJ�GXUFK�HLQH�SDUDOOHOH�7HPSHUDWXUPHVVXQJ�DXVJHVFKORVVHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU��DOOHUGLQJV�JHULQJH��,QYHVWLWLRQVNRVWHQEHGDUI�]XU�$QVFKDIIXQJ�GHV

+DQGPHVVJHU¼WHV�]X�EHQHQQHQ��'XUFK�GLH�$QVFKDIIXQJ�EHVWHKW�GDJHJHQ�GHU�9RUWHLO��GDVV�XQHU�

ZÔQVFKWH�%HWULHEV]XVW¼QGH��]�%��GHIHNWH�RGHU�YHUVFKPXW]WH�'RVLHUHLQULFKWXQJHQ��HUNDQQW�XQG�DXV�

JHJOLFKHQ�ZHUGHQ�NÎQQHQ��VR�GDVV�GLH�3UR]HVVVLFKHUKHLW�HUKÎKW�ZLUG�

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHUGHQ�VROO��LVW�ZLH�EHL

0D·QDKPH�������HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ�

6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW�

:HQQ�PLQLPDOH�,3$�*HKDOWH�HLQJHVWHOOW�VLQG��EHVWHKW�HLQH�HUKÎKWH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�

*OHLFKJHZLFKWH�XQG�=XQDKPH�GHU�7RQZHUWH��7HLOZHLVH�LVW�HLQH�5HGX]LHUXQJ�QLFKW�RKQH�WHFKQLVFKH

0RGLILNDWLRQHQ��:DO]HQNÔKOXQJ��DQGHUH�:DO]HQEH]ÔJH�:DO]HQREHUIO¼FKHQ��RGHU�GHQ�(LQVDW]�YHU�

¼QGHUWHU�:LVFKZDVVHU]XV¼W]H�PÎJOLFK�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D��GLHV�HQWVSULFKW�����GHU�*HVDPW�

HPLVVLRQHQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�+HDWVHWDQODJHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������
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'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHQ�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�+HDWVHWDQODJHQ�GHU]HLW�PLW�HLQHP�JDVFKURPDWRJUDSKLVFK

EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO�JHPHVVHQH�:HUWH

OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP����XQG�PLW�HLQHU�GLVNRQ�

WLQXLHUOLFKHQ�JHQDXHQ�0HVVXQJ�XQG�'RVLHUXQJ�XP�ZHLWHUH����DXI����UHGX]LHUW�ZHUGHQ�NDQQ��'LH

GXUFK�GLH�0D·QDKPH�UHDOLVLHUEDUH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP����KDW�GHPQDFK�HLQH�92&�

5HGXNWLRQ�YRQ������HQWVSUHFKHQG�����]XU�)ROJH�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�HUVFKOLH·EDU��DOOHUGLQJV�LVW�YLHOIDFK�HLQH

JH]LHOWH�(LQ]HOIDOOEHUDWXQJ�QRWZHQGLJ��XP�GHQ�%HWULHEHQ�GLH�9RUWHLOH�HLQHU��GLVNRQWLQXLHUOLFKHQ�

H[DNWHUHQ�,3$�0HVVXQJ�]X�YHUGHXWOLFKHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��VLQG�GLH�IROJHQ�

GHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�LQ�HLQ�JHQDXHV�0HVV��XQG�'RVLHUV\VWHP�QRWZHQGLJ��'D�HV

VLFK�XP�HLQH�,QYHVWLWLRQ�LQ�HLQ�$QODJHQ]XEHKÎU�KDQGHOW��ZLUG�YRQ�HLQHU�$I$�YRQ���-DKUHQ�DXVJH�

JDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHU�

KHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH�YRQ

�������O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�.RVWHQ�XQG�(LQVSDUXQJHQ�YHUEXQGHQ�

,QYHVWLWLRQVNRVWHQ�IÔU�HLQ�+DQGPH·JHU¼W ������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU�HLQ�+DQGPHVVJHU¼W��$I$���-DKUH� ������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ��������O�D�¸������'0�O� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�+HDWVHWDQODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� 0D·QDKPHQ�1U��������E�,3$�0HVVXQJ�XQG��'RVLHUXQJ

�NRQWLQXLHUOLFK�

.XU]�%HVFKUHLEXQJ

$OWHUQDWLY�]XU�0D·QDKPH������D��%HVWLPPXQJ�XQG�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU

XP����GXUFK�GHQ�NRQWLQXLHUOLFKHQ�(LQVDW]�JHQDXHU�0H·��XQG�'RVLHUHLQULFKWXQJHQ�]XU�5HJHOXQJ

GHV�,3$�(LQVDW]HV

0LQGHUXQJVZLUNXQJ

'LH�NRQWLQXLHUOLFKH�0HVVXQJ�GHV�,3$�*HKDOWHV�LP�:LVFKZDVVHU�YHUPHLGHW�HLQHQ�7HLO�GHU�92&�

(PLVVLRQHQ�DXV�GHQ�:LVFKZDVVHUV\VWHPHQ�GXUFK�HLQ�RSWLPDO�HLQVWHOOEDUHQ�PLQLPDOHQ�,3$�*HKDOW�

'LH�NRQWLQXLHUOLFKH�0HVVXQJ�LVW�PLW�HLQHP�,QIUDURW�0HVVJHU¼W�RGHU�HLQHP�8OWUDVFKDOO�0HVVJHU¼W

PÎJOLFK��EHL�GHQHQ�GHU�,VRSURSDQROJHKDOW�PLW�HLQHU�*HQDXLJNHLW�YRQ��������JHPHVVHQ�ZLUG�

'LH�%HVWLPPXQJ�GHV�,3$�*HKDOWHV�HUIROJW�EHL�GHU�,QIUDURW��XQG�GHU�8OWUDVFKDOOPHVVXQJ�UHODWLY�XQDE�

K¼QJLJ�YRQ�GHQ�EHL�HLQHU�'LFKWHPHVVXQJ�PLWWHOV�6SLQGHO�ÔEOLFKHQ�(LQIOXVVIDNWRUHQ�GXUFK�)HXFKW�

PLWWHO]XV¼W]H��:DVVHUK¼UWH�XQG�9HUVFKPXW]XQJHQ�GHV�:LVFKZDVVHUV��'LH�EHL�6SLQGHOPHVVXQJHQ

PÎJOLFKH�9HUI¼OVFKXQJ�GHV�0H·HUJHEQLVVHV�EHL�7HPSHUDWXUHQ�REHU��RGHU�XQWHUKDOE�GHU�(LFKWHPSH�

UDWXU�ZHUGHQ�GXUFK�HLQH�SDUDOOHOH�7HPSHUDWXUPHVVXQJ�DXVJHVFKORVVHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�]XU�$QVFKDIIXQJ�GHU�JHQDXHQ�0HVV��XQG

'RVLHUHLQULFKWXQJ�]X�EHQHQQHQ��(V�LVW�MHGRFK�DXFK�PÎJOLFK��1HXPDVFKLQHQ�RKQH�$XISUHLV�PLW�HLQHU

JHQDXHQ�DXWRPDWLVFKHQ�0HVV��XQG�'RVLHUHLQULFKWXQJ�]X�HUZHUEHQ��'HP�1DFKWHLO�GHU�KRKHQ�,QYH�

VWLWLRQVNRVWHQ�VWHKW�GHU�9RUWHLO�JHJHQÔEHU��GDVV�XQHUZÔQVFKWH�%HWULHEV]XVW¼QGH��]�%��GXUFK�GHIHNWH

RGHU�YHUVFKPXW]WH�'RVLHUHLQULFKWXQJHQ��XQPLWWHOEDU�DXVJHJOLFKHQ�E]Z��JHPHOGHW�ZHUGHQ�XQG�PLW

HLQHU�KRKHQ�3UR]HVVVLFKHUKHLW�JHGUXFNW�ZHUGHQ�NDQQ�

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHUGHQ�VROO��LVW�ZLH�EHL

0D·QDKPH������D�HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ�

6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW�

'XUFK�GLH�DXWRPDWLVFKH��JHQDXH�'RVLHUXQJ�ZLUG�GLH�3UR]HVVVLFKHUKHLW�HUKÎKW��'DGXUFK�ZLUG�GLH

*HIDKU�GXUFK�LQVWDELOH�)DUE�:DVVHU�*OHLFKJHZLFKWH�XQG�=XQDKPH�GHU�7RQZHUWH�YHUPLQGHUW��7HLO�

ZHLVH�LVW�HLQH�,3$�5HGX]LHUXQJ�QLFKW�RKQH�WHFKQLVFKH�0RGLILNDWLRQHQ��:DO]HQNÔKOXQJ��DQGHUH�:DO�

]HQEH]ÔJH�:DO]HQREHUIO¼FKHQ��RGHU�GHQ�(LQVDW]�YHU¼QGHUWHU�:LVFKZDVVHU]XV¼W]H�PÎJOLFK�
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92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�HQWVSULFKW�GHP�GHU�0D·QDKPH������D�XQG�EHO¼XIW�VLFK�DXI������

W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�+HDWVHWDQODJHQ

�������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�+HDWVHWDQODJHQ�GHU]HLW�PLW�HLQHP�JDVFKURPDWRJUDSKLVFK

EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO�JHPHVVHQH�:HUWH

OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP����XQG�PLW�HLQHU�NRQWL�

QXLHUOLFKHQ�0HVVXQJ�XP�ZHLWHUH����DXI����UHGX]LHUW�ZHUGHQ�NDQQ��'LH�GXUFK�GLH�0D·QDKPH

]XV¼W]OLFK�UHDOLVLHUEDUH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP����KDW�GHPQDFK�HLQH�92&�5HGXNWLRQ

YRQ������HQWVSUHFKHQG�����]XU�)ROJH�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�HUVFKOLH·EDU��DOOHUGLQJV�LVW�YLHOIDFK�HLQH

JH]LHOWH�(LQ]HOIDOOEHUDWXQJ�QRWZHQGLJ��XP�GHQ�%HWULHEHQ�GLH�9RUWHLOH�HLQHU�H[DNWHUHQ�,3$�0HVVXQJ

]X�YHUGHXWOLFKHQ

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��VLQG�GLH�IROJHQ�

GHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�LQ�HLQH�JHQDXH�0HVVWHFKQLN�VRZLH�HLQH�HOHNWURQLVFK�JH�

VWHXHUWH�'RVLHUDQODJH�QRWZHQGLJ��'D�HV�VLFK�XP�GLH�,QYHVWLWLRQ�LQ�JUXQGOHJHQGHV�3URGXNWLRQVDQOD�

JHQ]XEHKÎU�KDQGHOW��ZLUG�YRQ�HLQHU�$I$�YRQ���-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH

ODXIHQGH�.RVWHQ�DQ��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ

HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH��������O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH

0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

'LH�0D·QDKPH�LVW�PLW�IROJHQGHQ�.RVWHQ�XQG�(LQVSDUXQJHQ�YHUEXQGHQ�

,QYHVWLWLRQVNRVWHQ�IÔU�HLQH�0HVV��XQG�'RVLHUHLQULFKWXQJ ������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�GHU�0HVV��XQG�'RVLHUHLQULFKWXQJ��$I$���-DKUH� ��������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ��������O�D�¸������'0�O� ��������'0�D
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0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�+HDWVHWDQODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� 0D·QDKPHQ�1U��������D�,3$�(UVDW]VWRIIH

.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�,3$�UHGX]LHUHQGHQ�(UVDW]VWRIIHQ�LP�:LVFKZDVVHU

0LQGHUXQJVZLUNXQJ

'HU�(LQVDW]�YRQ�VSH]LHOOHQ�:LVFKZDVVHU]XV¼W]HQ�HUODXEW�EHL�JOHLFKHP�'UXFNHUJHEQLV�HLQH�ZHLWHUH

5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�FD�����XQG�IÔKUW�VRPLW�]X�JHULQJHUHQ�92&�(PLVVLRQHQ�DXV�GHP

:LVFKZDVVHUV\VWHP�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�PLW�(UVDW]VWRIIHQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZHU�

GHQ�VROO��LVW�ZLH�EHL�0D·QDKPH�������HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH

:DO]HQHLQVWHOOXQJ��6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���'LHV�VWHOOW�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ

GLH�0LWDUEHLWHU��'LH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�*OHLFKJHZLFKWH�XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH

QLPPW�]X�

'HU�(LQVDW]�YRQ�]XV¼W]OLFKHQ�$UEHLWVVWRIIHQ��GHUHQ�ÎNR��XQG�KXPDQWR[LVFKH�:LUNXQJHQ�QRFK�UHODWLY

XQHUIRUVFKW�VLQG��NDQQ�EHL�GHQ�0LWDUEHLWHUQ�GLH�8PVWHOOXQJVEHUHLWVFKDIW�PLQGHUQ��WHLOZHLVH�VLQG�]�%�

+DXWUHL]XQJHQ�EHNDQQW�JHZRUGHQ��

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D��GLHV�HQWVSULFKW�����GHU�*HVDPW�

HPLVVLRQHQ�DXV�GHP�,VRSURSDQROHLQVDW]�LQ�+HDWVHWDQODJHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�+HDWVHWDQODJHQ�GHU]HLW�PLW�HLQHP�JDVFKURPDWRJUDSKLVFK

EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO�JHPHVVHQH�:HUWH

OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP����XQG�PLW�HLQHU�JHQDX�

HQ�0HVVXQJ�XP�ZHLWHUH����DXI����UHGX]LHUW�ZHUGHQ�NDQQ��'XUFK�GHQ�(LQVDW]�YRQ�,3$�

UHGX]LHUHQGHQ�(UVDW]VWRIIHQ�ZLUG�HLQH�5HGX]LHUXQJ�XP�ZHLWHUH����DXI�HLQHQ�,VRSURSDQRODQWHLO�YRQ

���DQJHQRPPHQ��'LH�PLW�GHU�8PVHW]XQJ�GHU�0D·QDKPH�YHUEXQGHQH�92&�5HGXNWLRQ�EHWU¼JW

VRPLW������HQWVSUHFKHQG�����
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�EHNDQQW�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�HUVFKOLH·EDU��HUIRUGHUW�MHGRFK�HLQHQ�KRKHQ

WHFKQLVFKHQ�%HUDWXQJVDXIZDQG��XP�GLH�%HWULHEH�YRQ�GHQ�9RUWHLOHQ�GHU�0LWWHO�]X�ÔEHU]HXJHQ��9RU�

XUWHLOH�DXV]XU¼XPHQ�XQG�8QWHUVWÔW]XQJ�EHL�EHWULHEVVSH]LILVFKHQ�3UREOHPHQ�]X�JHZ¼KUHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��VLQG�GLH�IROJHQ�

GHQ�M¼KUOLFKHQ�8PVWHOOXQJVNRVWHQ�QRWZHQGLJ��'DEHL�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�GHU�,3$�

UHGX]LHUHQGH�:LVFKZDVVHU]XVDW]�XP�HLQHQ�3UR]HQWSXQNW�KÎKHU�GRVLHUW�ZLUG�DOV�GHU�ELVKHU�YHUZHQ�

GHWH�:LVFKZDVVHU]XVDW]�

-¼KUOLFKH�0HKUNRVWHQ�EHL����KÎKHUHU�(UVDW]VWRIIGRVLHUXQJ��������O�D�¸����'0�O� ���������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ��������O�D�¸������'0�O� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�+HDWVHWDQODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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����� 0D·QDKPHQ�1U��������E�+\GURSKLOH�6SH]LDOZDO]HQ

.XU]�%HVFKUHLEXQJ

(LQEDX�YRQ�EHVVHU�EHQHW]EDUHQ�)HXFKWZDVVHUV\VWHPZDO]HQ��.HUDPLN�RGHU�K\GURSKLOH�*XPPLZDO�

]HQ�

0LQGHUXQJVZLUNXQJ

$OWHUQDWLY�RGHU�HUJ¼Q]HQG�]XP�(LQVDW]�YRQ�,VRSURSDQRO�(UVDW]VWRIIHQ�NDQQ�GHU�(LQVDW]�YRQ�)HXFKW�

ZDO]HQ�PLW�EHVRQGHUV�K\GURSKLOHQ�2EHUIO¼FKHQ�HUIROJHQ��(V�NÎQQHQ�2EHUIO¼FKHQ�DXV�.HUDPLN�RGHU

6SH]LDOJXPPL�YHUZHQGHW�ZHUGHQ��'LH�0D·QDKPH�HUODXEW�HEHQVR�ZLH�0D·QDKPH������D�EHL�JOHL�

FKHP�'UXFNHUJHEQLV�HLQH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�FD�����XQG�IÔKUW�VRPLW�]X�JHULQJHUHQ

92&�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHUV\VWHP�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�PLW�EHVRQGHUV�K\GURSKLOHQ�6SH]LDOZDO]HQ�DXI�HLQ

0LQLPXP�HLQJHVWHOOW�ZLUG��LVW�ZLH�EHL�0D·QDKPH�������XQG������D�HLQH�GUXFNWHFKQLVFKH�)HLQDQ�

SDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ�XQG�6DXEHUNHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JH�

VWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW��'LH�*HIDKU�LQVWDELOHU�)DUE�:DVVHU�*OHLFKJHZLFKWH

XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH�QLPPW�]X�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�HQWVSUHFKHQG�0D·QDKPH������D�DXI�������W�D��ZREHL

GLH�XQWHU�1U�������D�JHQDQQWHQ�$QQDKPHQ�]XJUXQGH�JHOHJW�ZHUGHQ��'XUFK�GLH�0D·QDKPH�ZLUG

GHU�,3$�*HKDOW�LP�)HXFKWZDVVHU�XP�ZHLWHUH����DXI����UHGX]LHUW��ZDV���DXVJHKHQG�YRQ�HLQHP

GHU]HLWLJHQ�,3$�*HKDOW�YRQ�������HLQHU�92&�5HGXNWLRQ�XP�����HQWVSULFKW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�LVW�VFKZHU�HUVFKOLH·EDU��GD�GLH�5HDOLVLHUXQJ�HLQHQ�KRKHQ�WHFK�

QLVFKHQ�XQG�ILQDQ]LHOOHQ�$XIZDQG�HUIRUGHUW�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

IROJHQGHQ�M¼KUOLFKHQ�.RVWHQ�EHL�HLQHU�1DFKUÔVWXQJ�PLW�6SH]LDOZDO]HQ��'D�HV�VLFK�QLFKW�XP�GLH�,QYH�

VWLWLRQ�LQ�JUXQGOHJHQGHV�3URGXNWLRQVDQODJHQ]XEHKÎU�KDQGHOW��ZLUG�YRQ�HLQHU�$I$�YRQ���-DKUHQ

DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ�YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQ�

FKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH

�������O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

(LQ�*XPPL�6SH]LDOZDO]HQVDW]��7DXFK��XQG�$XIWUDJVZDO]H� ������'0�(LQKHLW

-¼KUOLFKH�.RVWHQ�EHL����)HXFKWZHUNHQ��$I$���-DKUH� ���������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ��������O�D�¸������'0�O� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�+HDWVHWDQODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U��������F�.RPELQDWLRQ�YRQ�,3$�(UVDW]VWRIIHQ

XQG�K\GURSKLOHQ�6SH]LDOZDO]HQ

.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�,3$�(UVDW]VWRIIHQ�XQG�(LQEDX�EHVVHU�EHQHW]EDUHU�)HXFKWZDO]HQ

0LQGHUXQJVZLUNXQJ

'HU�NRPELQLHUWH�(LQVDW]�YRQ�,VRSURSDQRO�(UVDW]VWRIIHQ�XQG�EHVVHU�EHQHW]EDUHQ�)HXFKWZDO]HQ�HU�

ODXEW�EHL�JOHLFKHP�'UXFNHUJHEQLV�HLQH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�PLQGHVWHQV����XQG�IÔKUW

VRPLW�]X�JHULQJHUHQ�92&�(PLVVLRQHQ�DXV�GHP�:LVFKZDVVHUV\VWHP�

8PVHW]XQJVSUREOHPH

:HQQ�GHU�,3$�*HKDOW�RKQH�4XDOLW¼WVHLQEX·HQ�DXI�HLQ�0LQLPXP�HLQJHVWHOOW�ZLUG��LVW�ZLH�EHL�0D·�

QDKPH�������HLQH�GUXFNWHFKQLVFKH�)HLQDQSDVVXQJ�QRWZHQGLJ��JHQDXH�:DO]HQHLQVWHOOXQJ��6DXEHU�

NHLW�GHV�:LVFKZDVVHUV\VWHPV���ZDV�JHVWHLJHUWH�$QIRUGHUXQJHQ�DQ�GLH�0LWDUEHLWHU�VWHOOW��'LH�*HIDKU

LQVWDELOHU�)DUE�:DVVHU�*OHLFKJHZLFKWH�XQG�HLQHU�=XQDKPH�GHU�7RQZHUWH�QLPPW�]X��'LH�,QYHVWLWL�

RQVNRVWHQ�IÔU�GLH�)HXFKWPLWWHONÔKOXQJ�VLQG�QXU�GDQQ�ZLUNVDP��ZHQQ�WKHPLVFKH�(IIHNWH�]X�GHQ

OLPLWLHUHQGHQ�)DNWRUHQ�EHL�GHU�,3$�5HGX]LHUXQJ�JHKÎUHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�������W�D��'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ

$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�EHL�+HDWVHWDQODJHQ�GHU]HLW�PLW�HLQHP�JDVFKURPDWRJUDSKLVFK

EHVWLPPWHQ�,3$�$QWHLO�LP�:LVFKZDVVHU�YRQ�����JHGUXFNW�ZLUG��PLWWHOV�6SLQGHO�JHPHVVHQH�:HUWH

OLHJHQ�PHLVW������XQWHUKDOE�GHV�UHDOHQ�:HUWHV���GHU�RKQH�+LOIVPLWWHO�XP����XQG�PLW�HLQHU�JHQDX�

HQ�0HVVXQJ�XP�ZHLWHUH����DXI����UHGX]LHUW�ZHUGHQ�NDQQ��'XUFK�GLH�.RPELQDWLRQ�GHV�(LQVDW]HV

,3$�UHGX]LHUHQGHU�(UVDW]VWRIIH�XQG�EHVVHU�EHQHW]EDUHU�)HXFKWZDO]HQ�ZLUG�HLQH�ZHLWHUH�5HGX]LHUXQJ

XP�PLQGHVWHQV����DQJHQRPPHQ��'LH�PLW�GHU�8PVHW]XQJ�GHU�0D·QDKPH�YHUEXQGHQH�92&�

5HGXNWLRQ�EHWU¼JW�GDKHU�PLQGHVWHQV������HQWVSUHFKHQG�����

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�LVW�VFKZHU�HUVFKOLH·EDU��GD�GLH�5HDOLVLHUXQJ�HLQHQ�KRKHQ�WHFK�

QLVFKHQ�XQG�ILQDQ]LHOOHQ�$XIZDQG�XQG�GLH�(LQ]HOEHUDWXQJ�YRQ�%HWULHEHQ�HUIRUGHUW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

EHUHLWV�XQWHU�1U�������D�XQG������E�JHQDQQWHQ�M¼KUOLFKHQ�.RVWHQ��$XIJUXQG�GHU�'DWHQ�DXV�GHU

%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPD�

VFKLQH�YRQ��������O�D�DXVJHJDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

(LQ�*XPPL�6SH]LDOZDO]HQVDW]��7DXFK��XQG�$XIWUDJVZDO]H� ������'0�(LQKHLW

-¼KUOLFKH�.RVWHQ�EHL����)HXFKWZHUNHQ��$I$���-DKUH� ���������'0�D

-¼KUOLFKH�0HKUNRVWHQ�EHL����KÎKHUHU�(UVDW]VWRIIGRVLHUXQJ��������O�D�¸����'0�O� ���������'0�D

-¼KUOLFKH�,3$�(LQVSDUXQJ��������O�D�¸������'0�O� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�+HDWVHWDQODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�

5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U��������G�(UJ¼Q]XQJ�GHU�JHQDQQWHQ�0D·QDK�

PHQ�XP�HLQH�:DVVHUDXIEHUHLWXQJ

.XU]�%HVFKUHLEXQJ

3UR]HVVZDVVHUDXIEHUHLWXQJ�DOV�HUJ¼Q]HQGH�0D·QDKPH�EHLP�(LQVDW]�YRQ�,3$�(UVDW]VWRIIHQ�XQG�(LQ�

EDX�EHVVHU�EHQHW]EDUHU�)HXFKWZDO]HQ

0LQGHUXQJVZLUNXQJ

'LH�0D·QDKPH�LVW�EHLP�9RUKDQGHQVHLQ�YRQ�/HLWXQJVZDVVHU�PLW�KRKHQ�RGHU�VFKZDQNHQGHQ�+¼UWH�

JUDGHQ�HLQH�ZLFKWLJH�(UJ¼Q]XQJ�GHU�0D·QDKPHQ�1U�������D�ELV������F��GD�VLH�GLH�3UR]HVVVWDELOLW¼W

EHL�JOHLFKHP�'UXFNHUJHEQLV�HUKÎKW�XQG�GLH�5HGX]LHUXQJ�GHV�,3$�*HKDOWHV�XP�FD�����PLW�HLQHU

KÎKHUHQ�6LFKHUKHLW�HUPÎJOLFKW��'LH�0D·QDKPH�IÔKUW�]X�JHULQJHUHQ�92&�(PLVVLRQHQ�DXV�GHP

:LVFKZDVVHUV\VWHP��ZHQQ�VLH�LQ�.RPELQDWLRQ�PLW�GHP�(LQVDW]�YRQ�,3$�(UVDW]VWRIIHQ�XQG�GHP�(LQ�

EDX�EHVVHU�EHQHW]EDUHU�)HXFKWZDO]HQ�HUIROJW�

8PVHW]XQJVSUREOHPH

'LH�0D·QDKPH�LVW�LQ�$EK¼QJLJNHLW�YRQ�GHU�/HLWXQJVZDVVHUTXDOLW¼W�PLW�HUKÎKWHQ�.RVWHQ�IÔU�(QHUJLH

XQG�+LOIVVWRIIH�YHUEXQGHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�HQWVSUHFKHQG�GHU�0D·QDKPHQ�1U�������D�ELV������F�DXI

������W�D�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�LVW�PLW�GHU�0D·QDKPH�HLQ�HUKÎKWHU�6WURPYHUEUDXFK�IÔU�GLH

:DVVHUDXIEHUHLWXQJVDQODJH�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�LVW�HQWVSUHFKHQG�GHU�XQWHU�1U�������F�JHQDQQWHQ�3XQNWH

VFKZHU�HUVFKOLH·EDU��GD�GLH�5HDOLVLHUXQJ�HLQHQ�KRKHQ�WHFKQLVFKHQ�XQG�ILQDQ]LHOOHQ�$XIZDQG�VRZLH

GLH�(LQ]HOEHUDWXQJ�YRQ�%HWULHEHQ�HUIRUGHUW�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��0$1�5RWRPDQ������)DUEHQ����6FKLFKW�%HWULHE��HQWVWHKHQ�GLH

EHUHLWV�XQWHU�1U�������F�JHQDQQWHQ�M¼KUOLFKHQ�.RVWHQ��]XV¼W]OLFK�HQWVWHKHQ�.RVWHQ�EHL�GHU�$QVFKDI�

IXQJ�GHU�:DVVHUDXIEHUHLWXQJVDQODJH��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFK�

UHFKQXQJ��ZLUG�YRQ�HLQHP�M¼KUOLFKHQ�,3$�9HUEUDXFK�DQ�GHU�0RGHOOPDVFKLQH�YRQ��������O�D�DXVJH�

JDQJHQ��GHU�GXUFK�GLH�0D·QDKPH�XP�����YHUPLQGHUW�ZHUGHQ�NDQQ�

(LQH�:DVVHUDXIEHUHLWXQJVDQODJH������O�K������O�6SHLFKHU� �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�GHU�$QODJH��$I$���-DKUH� ������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJLEW�VLFK�IÔU�GLH�.RPELQDWLRQ�PLW�0D·QDKPH

�����D�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�7RQQH�YHUPLHGHQH�92&��PLW�0D·QDKPH

�����E�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�7RQQH�YHUPLHGHQH�92&��PLW�0D·QDKPH

�����F�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�7RQQH�YHUPLHGHQH�92&�

'LH�5HFKQXQJHQ�EDVLHUHQ�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU�+HDWVHWDQODJHQ

92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D

HUUHLFKW�ZLUG�
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�� (QGORV�2IIVHWGUXFN��0DVFK��.RQVW������

��� )DUEV\VWHP

(QGORV�2IIVHWGUXFNIDUEHQ�WURFNQHQ�ZLH�%RJHQ�2IIVHWGUXFNIDUEHQ�ÔEHUZLHJHQG��LQGHP�GLH�XQJHV¼W�

WLJWHQ�)HWWV¼XUHQ�DXV�GHQ�%LQGHPLWWHOQ�LP�.RQWDNW�PLW�GHP�/XIWVDXHUVWRII�R[LGLHUHQ�XQG�YHUQHW]HQ�

1HEHQ�0LQHUDOÎOHQ�PLW�HLQHP�6LHGHEHUHLFK�YRQ�FD������&�ZHUGHQ�LQVEHVRQGHUH�VRJ��pWURFNHQH

®OHp�ZLH�/HLQÎO�XQG�6RMDÎO�HLQJHVHW]W��,Q�LKUHU�5H]HSWXU�JOHLFKHQ�GLH�)DUEHQ�ZHLWHVWJHKHQG�GHQ

%RJHQ�2IIVHWGUXFNIDUEHQ��YHUJO��7DEHOOH����.DSLWHO������

��� 3URGXNWH�	�%HGUXFNVWRIIH

$XI�(QGORV�2IIVHWGUXFN�0DVFKLQHQ�ZHUGHQ�YHUVFKLHGHQH�)RUPXODUH�ZLH�(QGORVIRUPXODUV¼W]H�

6FKQHOOWUHQQV¼W]H�RGHU�7U¼JHUEDKQV¼W]H�KHUJHVWHOOW��(QWVSUHFKHQG�GLHVHU�3URGXNWSDOHWWH�NRPPHQ

QHEHQ�QRUPDOHQ�3DSLHUEDKQHQ�ZHLWHUH�0DWHULDOLHQ�ZLH�VHOEVWGXUFKVFKUHLEHQGH�3DSLHUH�XQG�.XQVW�

VWRIIIROLHQ�YHUVFKLHGHQHU�(LJHQVFKDIWHQ�]XP�(LQVDW]�

��� %HWULHEH�XQG�0DVFKLQHQSDUN

'DV�'UXFNYHUIDKUHQ�ZLUG�EXQGHVZHLW�LQ�FD������%HWULHEHQ�HLQJHVHW]W��(V�VLQG�FD��������0DVFKLQHQ

PLW�FD��������'UXFNZHUNHQ�LQVWDOOLHUW�>%9'������@�

7DEHOOH����� %DKQEUHLWHQ�XQG�0DUNWDQWHLOH�YRQ

(QGORV�2IIVHWGUXFNPDVFKLQHQ

%DKQEUHLWH 0DUNWDQWHLO

 ����GQ ���

��������GQ ���

"����GQ ��

?&:(������A

'LH�0DVFKLQHQ�XQWHUVFKHLGHQ�VLFK�LQ�GHU�=DKO�GHU�'UXFNZHUNH�VHKU�VWDUN��1HEHQ�2IIVHWGUXFNZHUNHQ

VLQG�GLH�0DVFKLQHQ�K¼XILJ�DXFK�PLW�]XV¼W]OLFKHQ�)DUEZHUNHQ�DQGHUHU�'UXFNYHUIDKUHQ�DXVJHVWDWWHW�

(V�KDQGHOW�VLFK�GDEHL�XP�+RFKGUXFN���)OH[RGUXFN��XQG�+HL·FDUERQ�'UXFNZHUNH��$XWRPDWLVFKH

:DVFKHLQULFKWXQJHQ�VLQG�QXU�DQ�VHKU�ZHQLJHQ�$QODJHQ�LQVWDOOLHUW�

=XV¼W]OLFK�VLQG�GLH�0DVFKLQHQ�YLHOIDFK�PLW�,QOLQH�:HLWHUEHDUEHLWXQJVVWDWLRQHQ�ZLH�.OHEHHLQULFKWXQ�

JHQ��/DFNZHUNHQ�HWF��DXVJHVWDWWHW�
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��� 92&�UHOHYDQWH�(LQVDW]VWRIIH

,P�(QGORV�2IIVHWGUXFN�NRPPHQ�GLH�IROJHQGHQ�92&�UHOHYDQWHQ�6WRIIH�]XP�(LQVDW]�

7DEHOOH�����92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�(QGORV�2IIVHWGUXFN

6WRII 'DPSIGUXFN
?FIM���'A

6SH]��(LQVDW]PHQJH
?+I[���HIV�IMRKIWIX^XIR�*EVFIA

(LQVDW]]ZHFN

-WSTVSTERSP ���L4E ������ :IVVMRKIVYRK�HIV�;MWGL[EWWIV�3FIVJPÇGLIR�
WTERRYRK��/²LPYRKWIJJIOX�HYVGL�:IVHYRWXYRK�
%PKIRZIVLMRHIVYRK

1MRIVEP¸P��SHIV
TJPER^IR¸PFEWMIVXI
6IMRMKYRKWQMXXIP�QMX
YRXIVWGLMIHPMGLIR
7MIHIFIVIMGLIR

+IWEQX�

%�-�� "����L4E
%�--�� �������L4E
%�---�� ����������L4E
,'%� �����������L4E
:'%��  �����L4E

�����

�����
�����
�����
����
����

6IMRMKYRK�HIV�JEVFJ²LVIRHIR�1EWGLMRIRXIMPI
[ÇLVIRH�YRH�REGL�HIQ�(VYGO�
6IMRMKYRK�[IMXIVIV�1EWGLMRIRXIMPI

?Ó/3430�����A

��� *HQHKPLJXQJVSIOLFKWHQ

(QGORV�2IIVHWGUXFNDQODJHQ�VLQG�QDFK�GHU����%,PVFK9�QLFKW�JHQHKPLJXQJVEHGÔUIWLJ�
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��� (PLVVLRQVTXHOOHQ�	�(LQIOX·IDNWRUHQ

����� (PLVVLRQVTXHOOHQ

$EELOGXQJ�����92&�(PLVVLRQVTXHOOHQ�LP�(QGORV�2IIVHWGUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

(Abluft-
reinigung)

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430�����A

�� )RUP�+HUVWHOOXQJ�

%HL�GHU�+HUVWHOOXQJ�GHU�'UXFNIRUP��$OXPLQLXPSODWWH��ZHUGHQ�NHLQH�92&�UHOHYDQWHQ�6WRIIH�HLQ�

JHVHW]W�

�� )DUE�$XIEHUHLWXQJ�

'LH�%HUHLWVWHOOXQJ�GHU�)DUEH�IÔU�GHQ�'UXFNSUR]HVV�LVW�QLFKW�PLW�92&�(PLVVLRQHQ�YHUEXQGHQ��GD

DXVVFKOLH·OLFK�)DUEHQ�DXI�GHU�%DVLV�VFKZHU�IOÔFKWLJHU�0LQHUDOÎOH�YHUDUEHLWHW�ZHUGHQ�

�� 'UXFNSUR]HVV�

:¼KUHQG�GHV�'UXFNV�YHUGXQVWHW�HLQ�7HLO�GHU�92&�UHOHYDQWHQ�:LVFKZDVVHU]XV¼W]H��LQ�GHU�5HJHO

,VRSURSDQRO���'LH�+ÎKH�GHU�(PLVVLRQHQ�LVW�YRU�DOOHP�YRQ�GHU�+ÎKH�GHU�,VRSURSDQRONRQ]HQWUDWL�

RQ�LQ�GHQ�:LVFKZDVVHUV\VWHPHQ�DEK¼QJLJ��9LHOH�(QGORV�2IIVHWGUXFNPDVFKLQHQ�VLQG�PLW�6SUÔK�

IHXFKWZHUNHQ�DXVJHVWDWWHW��GLH�RKQH�=XVDW]�YRQ�,VRSURSDQRO�DUEHLWHQ�

�� )DUE�7URFNQXQJ��%HL�GHU�)DUE�7URFNQXQJ�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ�

�� =ZLVFKHQUHLQLJXQJ�

'HU�'UXFNYRUJDQJ�PXVV�WHLOZHLVH�IÔU�=ZLVFKHQUHLQLJXQJHQ�XQWHUEURFKHQ�ZHUGHQ��XP�HLQH

JOHLFKP¼·LJH�3URGXNWTXDOLW¼W�VLFKHU]XVWHOOHQ��,Q�GLHVHQ�)¼OOHQ�ZHUGHQ�GLH�*XPPLWÔFKHU�YRQ

)DUEDXIEDX�XQG�3DSLHUDQKDIWXQJHQ�JHUHLQLJW��,P�(QGORVGUXFN�ZHUGHQ�HWZD�����GHU�HLQJH�
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VHW]WHQ�5HLQLJXQJVPLWWHO�]XU�=ZLVFKHQUHLQLJXQJ�YHUZHQGHW��'LH�+ÎKH�GHU�92&�(PLVVLRQHQ�LVW

DEK¼QJLJ�YRP�'DPSIGUXFN�GHV�YHUZHQGHWHQ�5HLQLJXQJVPLWWHOV��YRQ�GHU�5HLQLJXQJVWHFKQLN

�DXWRPDWLVFKH�:DVFKDQODJHQ�RGHU�+DQGUHLQLJXQJ��VRZLH�YRQ�GHU�+DQGKDEXQJVSUD[LV��$XWR�

PDWLVFKH�:DVFKDQODJHQ�VLQG�GHU]HLW�QXU�LQ�FD�����GHU�(QGORVGUXFNPDVFKLQHQ�LQVWDOOLHUW��(WZD

����GHU�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�VLQG�GHU]HLW�92&�UHOHYDQWH�0LWWHO�

'LH�=DKO�GHU�=ZLVFKHQUHLQLJXQJHQ�LVW�DEK¼QJLJ�YRQ�GHU�JHIRUGHUWHQ�'UXFNTXDOLW¼W�VRZLH�YRP

3DSLHU�XQG�GHU�)DUEH��,VW�]ZLVFKHQ�]ZHL�'XFNDXIWU¼JHQ�HLQ�)DUEZHFKVHO�HUIRUGHUOLFK��VLQG�DOOH

IDUEIÔKUHQGHQ�7HLOH��)DUEZDO]HQ��*XPPLWÔFKHU�XQG�)DUEN¼VWHQ��]X�UHLQLJHQ�

(LQH�JUÔQGOLFKH�5HLQLJXQJ�DOOHU�IDUEIÔKUHQGHQ�7HLOH�HUIROJW�DXFK�DP�3URGXNWLRQVHQGH��GD�GLH

(QGORV�2IIVHWIDUEHQ�VRQVW�EHL�/XIWNRQWDNW�DQWURFNQHQ��'LH�$QWURFNQXQJ�NDQQ�GXUFK�GHQ�(LQ�

VDW]�YRQ�dNDVWHQIULVFKHQo�)DUEHQ�RGHU�PLW�$QWLR[LGDWLRQVPLWWHOQ��d$QWLKDXWPLWWHOo��YHUPLQGHUW

ZHUGHQ��GLH�QDFK�3URGXNWLRQVHQGH�LQ�GHQ�)DUENDVWHQ�JHVSUÔKW�ZHUGHQ��'LH�$QWLR[LGDWLRQVPLW�

WHO�HQWKDOWHQ�92&�UHOHYDQWH�.RKOHQZDVVHUVWRIIH��$�,,���GLH�EHL�GHU�$QZHQGXQJ�YHUGXQVWHQ�

�� $EOXIWUHLQLJXQJ�

(LQH�5HLQLJXQJ�GHU�$EOXIW�ILQGHW�QLFKW�VWDWW�

�� :HLWHUYHUDUEHLWXQJ�

%HL�GHU�:HLWHUYHUDUEHLWXQJ�HQWVWHKHQ�NHLQH�92&�(PLVVLRQHQ��GD�ÔEHUZLHJHQG�ZDVVHUEDVLHUWH

.OHEVWRIIH�XQG�/DFNH�VRZLH�/DFNH�DXI�%DVLV�KRFKVLHGHQGHU�.RKOHQZDVVHUVWRIIH�HLQJHVHW]W�ZHU�

GHQ�

�� *UXQG��	�7HLOHUHLQLJXQJ�

1DFK�3URGXNWLRQVHQGH�ZHUGHQ�GLH�IDUEIÔKUHQGHQ�7HLOH�GHU�0DVFKLQHQ�JHUHLQLJW��'LH�+ÎKH�GHU

92&�(PLVVLRQHQ�LVW�ZLHGHUXP�DEK¼QJLJ�YRP�'DPSIGUXFN�GHU�YHUZHQGHWHQ�5HLQLJXQJVPLWWHO�

'LH�5HLQLJXQJ�ZHLWHUHU�0DVFKLQHQWHLOH�HUIROJW�PHLVW�LP�5DKPHQ�HLQHU�*UXQGUHLQLJXQJ�]XP

(QGH�GHU�:RFKH�RGHU�LQ�JUÎ·HUHQ�SHULRGLVFKHQ�$EVW¼QGHQ��)ÔU�GLH�*UXQGUHLQLJXQJ�ZHUGHQ

HWZD�����GHU�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�YHUZHQGHW��'LH�+¼XILJNHLW�GHUDUWLJHU�5HLQLJXQJV�

YRUJ¼QJH�LVW�DEK¼QJLJ�YRQ�GHU�p,QVWDQGKDOWXQJV�3KLORVRSKLHp�GHU�8QWHUQHKPHQ�

����� (PLVVLRQVELODQ]

(QWI¼OOW��GD�LQ�$QEHWUDFKW�GHU�YLHOI¼OWLJHQ�%HVRQGHUKHLWHQ�GHU�(QGORVGUXFNDQODJHQ�NHLQ�UHSU¼VHQWDWL�

YHU�$QODJHQW\S�DEJHELOGHW�ZHUGHQ�NDQQ�
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��� 0LQGHUXQJVPD·QDKPHQ

����� 0D·QDKPHQ�1U���������+RFKVLHGHUHLQVDW]

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�KRFKVLHGHQGH�5HLQLJXQJVPLWWHO

0LQGHUXQJVZLUNXQJ

'XUFK�GHQ�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�QLHGULJHQ�'DPSIGUXFN��XPJDQJVVSUDFKOLFK

dKRFKVLHGHQGH�5HLQLJXQJVPLWWHOo��ZHUGHQ�GLH�92&�(PLVVLRQHQ�DXV�GHQ�GXUFKZHJ�XPZHOWRIIHQHQ

5HLQLJXQJVDUEHLWHQ�GHXWOLFK�YHUPLQGHUW�

(V�VLQG�YHUVFKLHGHQHQ�$OWHUQDWLYHQ�dKRFKVLHGHQGHU�5HLQLJXQJVPLWWHOo�YHUIÔJEDU�

• 5HLQLJXQJVPLWWHO�DXI�%DVLV�YRQ�3ODQ]HQÎOHVWHUQ�PLW�HLQHP�)ODPPSXQNW�GHXWOLFK�!�����&

�d9&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV��GLH�QDFK�9E)�QLFKW�NHQQ]HLFKQXQJVSIOLFKWLJ�VLQG��GD�LKU

)ODPPSXQNW�!�����&�OLHJW�d+&$o�

• 5HLQLJXQJVPLWWHO�DXI�0LQHUDOÎOEDVLV���GLH�QDFK�9E)�GHU�.ODVVH�$�,,,�]X]XRUGQHQ�VLQG��DEHU�HLQHQ

)ODPPSXQNW�YRQ�!����&�KDEHQ��KRFKVLHGHQGH�$�,,,�0LWWHO��

6RZRKO�EHL�+&$�DOV�DXFK�EHL�KRFKVLHGHQGHQ�$�,,,�5HLQLJHUQ�VLQG�DXFK�0LWWHO�LP�$QJHERW��GLH�]XU

6WHLJHUXQJ�GHU�:DVFKNUDIW�HEHQIDOOV�UHOHYDQWH�$QWHLOH�YRQ�3IODQ]HQÎOHVWHUQ�HQWKDOWHQ�

$XV�6LFKW�GHU�(PLVVLRQVPLQGHUXQJ�VLQG�ZHQLJHU�GLH�)ODPPSXQNWH��DOV�YLHOPHKU�GLH�'DPSIGUÔFNH

GHU�YHUVFKLHGHQHQ�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�YRQ�,QWHUHVVH�

• 'HU�'DPSIGUXFN�YRQ�9&$�OLHJW�GHXWOLFK�XQWHU�����K3D��'LHVH�0LWWHO�VLQG�VRPLW�NHLQH�92&�LP

6LQQH�GHU�(*�92&�5/��'HU�(LQVDW]�YRQ�9&$�IÔKUW�GDKHU�]X�HLQHU�YROOVW¼QGLJHQ�9HUPHLGXQJ�GHU

�GLIIXVHQ��92&�(PLVVLRQHQ�DXV�5HLQLJXQJVSUR]HVVHQ

• 'HU�'DPSIGUXFN�+&$�OLHJW�LQ�GHU�5HJHO�]ZLVFKHQ������������K3D��'DV�KHL·W�QXU�EHL�HLQHP�NOHL�

QHQ�7HLO�GHU�0LWWHO�KDQGHOW�HV�VLFK�XP�92&�LP�6LQQH�GHU�(*�92&�5/

• +RFKVLHGHQGH�$�,,,�5HLQLJHU�KDEHQ�HLQHQ�'DPSIGUXFN�����r���K3D��HV�KDQGHOW�VLFK�VRPLW�XP

92&�LP�6LQQH�GHU�(*�92&�5/�

7URW]�GHU�XQWHUVFKLHGOLFKHQ�'DPSIGUÔFNH�XQG�GHU�GDPLW�YHUEXQGHQHQ�(LQVWXIXQJ�DOV�92&�RGHU

1LFKW�92&�IÔKUW�GHU�(LQVDW]�GHU�EHQDQQWHQ�5HLQLJHU�GXUFKJHKHQG�]X�HLQHU�JDQ]�GHXWOLFKHQ�9HU�



UFOPLAN-Vorhaben Nr. 204 04 906/01

,,Senkung der VOC-Emissionen aus Druckereien“ 
Anlagenband 1

162

PLQGHUXQJ�GHU�92&�(PVVLRQHQ�JHJHQÔEHU�GHU�GHU]HLWLJHQ�6LWXDWLRQ��LQ�GHU�ÔEHUZLHJHQG�QLHG�

ULJVLHGHQGH�$�,,,�0LWWHO�XQG�$�,,�0LWWHO�]XP�(LQVDW]�NRPPHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GLH�DQGHUVDUWLJH�+DQGKDEXQJ�]X�EHQHQQHQ��GLH�9HUKDO�

WHQV¼QGHUXQJHQ�XQG�VRPLW�HLQH�8PVWHOOXQJVEHUHLWVFKDIW�EHLP�3HUVRQDO�HUIRUGHUW��'LH�0LWWHO�VLQG

WHXUHU�DEHU�DXFK�HUJLHELJHU�DOV�1LHGULJVLHGHU��GD�VLH�HLQH�KÎKHUH�5HLQLJXQJVNUDIW�EHVLW]HQ��QLFKW

YHUGXQVWHQ�XQG�ELV�]X�����PLW�:DVVHU�JHPLVFKW�HLQJHVHW]W�ZHUGHQ�NÎQQHQ�

'LH�DQGHUVDUWLJH�+DQGKDEXQJ�LVW�GXUFK�GLH�JHULQJH�)OÔFKWLJNHLW�GHU�0LWWHO�EHJUÔQGHW��=XP�HLQHQ

EHGHXWHW�GLHV��GDVV�HLQ�HWZDV�HUKÎKWHU�=HLWDXIZDQG�]XU�5HLQLJXQJ�HUIRUGHUOLFK�LVW��O¼QJHUH�(LQZLUN�

]HLW�XQG�]XV¼W]OLFKHV�1DFKZDVFKHQ�PLW�:DVVHU�QRWZHQGLJ���]XP�DQGHUHQ�LVW�EHL�GHU�+DQGUHLQLJXQJ

HLQH�JUÎ·HUH�6RUJIDOW�QRWZHQGLJ��GD�YHUVHKHQWOLFK�LQ�GLH�0DVFKLQH�JHODQJHQGH�7URSIHQ�]X�.RUURVL�

RQ��%HVFK¼GLJXQJ�GHU�'UXFNSODWWH�XQG�6WÎUXQJHQ�GHV�)DUE�:DVVHU�*OHLFKJHZLFKWHV�IÔKUHQ�NÎQQHQ�

%HL�XQVDFKJHP¼·HU�$QZHQGXQJ��7URSIYHUOXVWH��EHVWHKW�EHLP�(LQVDW]�YRQ�+RFKVLHGHUQ�HUKÎKWH

5XWVFKJHIDKU�DQ�GHU�0DVFKLQH��GHU�MHGRFK�GXUFK�6RUJIDOW�XQG�0D·QDKPHQ�EHJHJQHW�ZHUGHQ�NDQQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��HQWVSUHFKHQG�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHO�(LQVDW]�LQ�(QGORVGUXFNPDVFKLQHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�1LHGULJVLHGHUDQWHLO��5HLQLJXQJVPLWWHO�PLW�HLQHP�)ODPPSXQNW�XQWHU�����&��OLHJW�LQ�GLHVHU�0D�

VFKLQHQNRQVWHOODWLRQ�GHU]HLW�EHL�FD�������%HL�HLQHU�JUÎVVWPÎJOLFKHQ�8PVWHOOXQJ�DXI�+RFKVLHGHU

ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�HLQ�$QWHLO�YRQ�HWZD�����1LHGULJVLHGHUQ�IÔU�EHVRQGHUH�$QZHQGXQ�

JHQ�YHUEOHLEW��(LQH�GHUDUWLJH�8PVWHOOXQJ�DXI�+RFKVLHGHU�LVW�LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�EHL

�����GHU�%HWULHEH�GXUFKIÔKUEDU�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU

%HODVWXQJ�DXI�GHU�$EIDOO��RGHU�$EZDVVHUVHLWH��%HLP�(LQVDW]�YRQ�+RFKVLHGHUQ�LQ�DXWRPDWLVFKHQ

:DVFKDQODJHQ�IDOOHQ�LP�9HUJOHLFK�]XP�(LQVDW]�YRQ�QLHGULJVLHGHQGHQ�5HLQLJXQJVPLWWHOQ�DXIJUXQG

GHV�HUIRUGHUOLFKHQ�1DFKZDVFKHQV�PLW�:DVVHU�HUKÎKWH�$EIDOOPHQJHQ�DQ��GLH�HQWVRUJW�RGHU�DXIEHUHL�

WHW�ZHUGHQ�PÔVVHQ��'LH�$XIEHUHLWXQJ�GHU�/ÎVHPLWWHO�:DVVHU�$EI¼OOH�NDQQ�PLWWHOV�HLQHU�KDXV�

LQWHUQHQ�RGHU�HLQHU�/RKQ�)LOWUDWLRQ�HUIROJHQ��ZREHL�GLH�5HLQLJXQJVPLWWHO�]XUÔFNJHZRQQHQ�XQG�ZLH�

GHUYHUZHQGHW�ZHUGHQ�NÎQQHQ��'DV�YHUEOHLEHQGH�$EZDVVHU�NDQQ�LQ�GHU�5HJHO�LQ�GLH�.DQDOLVDWLRQ

DEJHOHLWHW�ZHUGHQ��GLH�JHULQJHQ�5HVWVFKODPPPHQJHQ�PÔVVHQ�DOV�$EIDOO�HQWVRUJW�ZHUGHQ�



Hamburg, Oktober 1999 163

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�JXW�HUVFKOLH·EDU��$OOHUGLQJV

LVW�GLHV�YRQ�HLQHU�RIIHQVLYHQ�9HUPDUNWXQJ�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�GHU�KRFK�

VLHGHQGHQ�5HLQLJXQJVPLWWHO�DEK¼QJLJ��GLH�GXUFK�GLH�=XOLHIHUHU�PLW�HLQHU�SUD[LVJHUHFKWHQ�(LQIÔKUXQJ

XQG�+LOIHVWHOOXQJ�EHL�HLQHU�:DVFKDQODJHQXPVWHOOXQJ�VRZLH�EHL�JJI��DXIWUHWHQGHQ�3UREOHPHQ�YHU�

EXQGHQ�VHLQ�PXVV�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

'HU�(LQNDXI�YRQ�KÎKHUHQ�$QWHLOHQ�KRFKVLHGHQGHU�5HLQLJXQJVPLWWHO�LVW�PLW�8PVWHOOXQJVNRVWHQ�YHU�

EXQGHQ��GD�GLH�0LWWHO�JHJHQÔEHU�$�,,��RGHU�$�,,,�0LWWHOQ�XP�HWZD�����WHXUHU�VLQG��'HQ�0HKUNRVWHQ

SUR�/LWHU�5HLQLJXQJVPLWWHO�VWHKHQ�MHGRFK�YHUPLQGHUWH�9HUEUDXFKVPHQJHQ�JHJHQÔEHU��GD�KRFKVLH�

GHQGH�5HLQLJXQJVPLWWHO�HLQH�KÎKHUH�(UJLHELJNHLW�EHVLW]HQ��*HJHQÔEHU�$�,��RGHU�$�,,�0LWWHOQ�OLHJHQ

GLH�9HUEUDXFKVPLQGHUXQJHQ�EHL�FD�������JHJHQÔEHU�$�,,,�0LWWHOQ�EHL�FD�������VR�GDVV�KÎKHUH�(LQ�

NDXIVSUHLVH�SUR�/LWHU�LQ�HWZD�NRPSHQVLHUW�ZHUGHQ�
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����� 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�OÎVHPLWWHOKDOWLJHQ�+LOIVPLWWHOQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�/ÎVHPLWWHO��XQG�3XW]WXFKEH�

K¼OWHUQ�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'HU�VSDUVDPH�8PJDQJ�PLW�5HLQLJXQJVPLWWHOQ

EHL�GHU�K¼QGLVFKHQ�0DVFKLQHQUHLQLJXQJ�IÔKUW�]XU�9HUEUDXFKVPLQGHUXQJ��GD�7URSI��XQG�9HUGXQ�

VWXQJVYHUOXVWH�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�DXFK�PDQJHOQGH�%HUHLWVFKDIW�GHU�%HOHJVFKDIW�GLH�8PVHW]XQJ�GHU

0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�(QGORVGUXFNPDVFKLQHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ������GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�PLW�NHLQHQ�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�8QWHUZHLVXQJHQ

GHU�0LWDUEHLWHU�GXUFKJHIÔKUW�ZHUGHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

(V�HQWVWHKHQ�.RVWHQ�IÔU�GLH�'XUFKIÔKUXQJ�YRQ�6FKXOXQJHQ��FD������'0�IÔU���6WXQGHQ�6FKXOXQJ

GXUFK�HLQHQ�,QVWUXNWRU�MH����]X�VFKXOHQGH�3HUVRQHQ��$XVIDOONRVWHQ�MH�WHLOQHKPHQGHP�'UXFNHU���GLH
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ÔEHU�GUHL�-DKUH�DEJHVFKULHEHQ�ZHUGHQ�NÎQQHQ��'LHVHQ�.RVWHQ�VWHKHQ�(LQVSDUXQJHQ�GXUFK�HLQHQ

YHUPLQGHUWHQ�5HLQLJXQJVPLWWHOHLQVDW]�JHJHQÔEHU�
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����� 0D·QDKPHQ�1U���������:DVFKDQODJHQ�IÔU�*XPPLWXFK]\OLQGHU

.XU]�%HVFKUHLEXQJ

(LQEDX�DXWRPDWLVFKHU�:DVFKDQODJHQ�IÔU�*XPPLWXFK]\OLQGHU

0LQGHUXQJVZLUNXQJ

'XUFK�GLH�$XWRPDWLVLHUXQJ�GHU�5HLQLJXQJVSUR]HVVH�DP�*XPPLWXFK]\OLQGHUQ�LVW�HLQH�HIIL]LHQWHUH

5HLQLJXQJ�PÎJOLFK��VR�GDVV�GHU�5HLQLJXQJVPLWWHO�9HUEUDXFK�YHUULQJHUW�ZLUG�XQG�HQWVSUHFKHQG�JH�

ULQJHUH�92&�(PLVVLRQHQ�HQWVWHKHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GHU�KRKH�,QYHVWLWLRQVNRVWHQEHGDUI�EHL�GHU�1DFKUÔVWXQJ

YRQ�$OWDQODJHQ�]X�EHQHQQHQ��$OV�9RUWHLO�LVW�]X�VHKHQ��GDVV�GLH�+LOIV]HLWHQ�]XU�0DVFKLQHQUHLQLJXQJ

GHXWOLFK�YHUULQJHUW�ZHUGHQ�NÎQQHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI���W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ�DXV

GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�(QGORVGUXFNPDVFKLQHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�DXWRPDWLVFKH�:DVFKDQODJHQ�GHU]HLW�EHUHLWV�DQ���

GHU�(QGORVGUXFNPDVFKLQHQ�LQVWDOOLHUW�VLQG�XQG�GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRPPHQGHQ����-DKUHQ

DXI�����VWHLJW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ��GDVV�GLH�0D·QDKPH�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ

(PLVVLRQVPLQGHUXQJ�YRQ�����JHJHQÔEHU�GHU�K¼QGLVFKHQ�5HLQLJXQJ�YHUEXQGHQ�LVW��)ÔU�GLH�=ZL�

VFKHQUHLQLJXQJ�ZLUG�HLQ�$QWHLO�YRQ�����GHU�*HVDPWHLQVDW]PHQJH�DOOHU�5HLQLJXQJVPLWWHO�DQJH�

QRPPHQ��VR�GDVV�GLH�(PLVVLRQVPLQGHUXQJ�GHU�0D·QDKPH�QXU�EHL�GLHVHP�$QWHLO�ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�]X�HLQHP�HUKÎKWHQ�6WURPYHUEUDXFK

XQG�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU�9HUODJHUXQJ�GHU�$EIDOOPHQJHQ��$QVWHOOH�YRQ�3XW]ODSSHQ�

GLH�PLW�5HLQLJXQJVPLWWHO�XQG�)DUEUHVWHQ�EHODGHQ�VLQG��IDOOHQ�YHUVW¼UNW�IOÔVVLJH�$EI¼OOH�RGHU��V\VWHP�

EHGLQJW��YHUXQUHLQLJWH�7XFKEDKQHQ�DOV�QHXH�$EIDOOIUDNWLRQHQ�DQ��%HLP�(LQVDW]�YRQ�QLHGULJVLHGHQGHQ

5HLQLJXQJVPLWWHOQ�PLW�HLQHP�)ODPPSXQNW�ELV����&�NÎQQHQ�DQIDOOHQGH�/ÎVHPLWWHO�:DVVHU�*HPLVFKH

GXUFK�'HVWLOODWLRQ�DXIEHUHLWHW�ZHUGHQ��EHLP�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�PLW�HLQHP�)ODPPSXQNW

YRQ�PHKU�DOV����&�EHVWHKW�GLH�0ÎJOLFKNHLW�HLQHU�$XIEHUHLWXQJ�GHU�DQIDOOHQGHQ�/ÎVHPLWWHO�:DVVHU�

*HPLVFKH�PLWWHOV�)LOWUDWLRQ�
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,QVJHVDPW�VLQG�GLH�ZHLWHUHQ�8PZHOWZLUNXQJHQ�DOV�UHODWLY�JHULQJIÔJLJ�HLQ]XVWXIHQ�

(UVFKOLH·EDUNHLW

(V�LVW�]X�HUZDUWHQ��GDVV�GDV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�NHLQHU�EHVRQGHUHQ

=XVDW]DNWLYLW¼WHQ�]XU�8PVHW]XQJ�EHGDUI��GD�LQ�GHU�%UDQFKH�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX

YRQ�:DVFKDQODJHQ�r�LQVEHVRQGHUH�EHLP�.DXI�QHXHU�'UXFNPDVFKLQHQ���]X�YHU]HLFKQHQ�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

(V�IDOOHQ�8PVWHOOXQJVNRVWHQ�IÔU�GLH�1DFKUÔVWXQJ�PLW�*XPPLWXFKZDVFKDQODJHQ�E]Z��DOV�$XISUHLV

EHL�GHU�$QVFKDIIXQJ�YRQ�QHXHQ�0DVFKLQHQ�DQ��GLH�ÔEHU�FD��VLHEHQ�-DKUH�DEJHVFKULHEHQ�ZHUGHQ

NÎQQHQ��'LHVHQ�.RVWHQ�VWHKHQ�(LQVSDUXQJHQ�GXUFK�HLQHQ�YHUPLQGHUWHQ�5HLQLJXQJVPLWWHOHLQVDW]

JHJHQÔEHU�
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��� 9HUSDFNXQJVGUXFN

���� �3URGXNWH�	�'UXFNYHUIDKUHQ

,Q�GHU�9HUSDFNXQJVLQGXVWULH�XQWHUVFKHLGHW�PDQ�

• IOH[LEOH�3DFNVWRIIH�DXV�3DSLHU��.UDIWSDSLHUHQ��.XQVWVWRIIIROLHQ��$OXPLQLXPIROLHQ�XQG�GDUDXV

KHUJHVWHOOWH�9HUEXQGPDWHULDOLHQ

• IHVWH�3DFNVWRIIH�DXV�0HWDOO��*ODV��GLFNHQ�.XQVWVWRIIHQ��.DUWRQ�VRZLH�.DUWRQYHUEXQGH�PLW

.XQVWVWRIIHQ�XQG�$OXPLQLXPIROLHQ�

7DEHOOH�����3URGXNWNDWHJRULHQ��3URGXNWLRQVPHQJH�XQG�$XIWHLOXQJ�DXI�GLH�'UXFN�

YHUIDKUHQ�LP�9HUSDFNXQJVGUXFN

3URGXNWNDWHJRULH 3URGXNWLRQV�
PHQJH�����

)OH[RGUXFN�
DQWHLO

7LHIGUXFN�
DQWHLO

6LHEGUXFN�
DQWHLO

%RJHQRIIVHW�
GUXFNDQWHLO

7GLEGLXIPR�YRH�/EVXSRW�EYW
;IPPTETMIV�SHIV�;IPPTETTI

����������X GE����� � � GE�����

:IVTEGOYRKIR�EYW
/EVXSR��*EPXWGLEGLXIPR�

��������X GE����� GE����� � GE�����

:IVTEGOYRKIR�EYW
:SPPTETTI

��������X GE����� � � GE�����

:IVTEGOYRKIR�J²V
*P²WWMKOIMXIR

��������X ^YRILQIRHI
8IRHIR^

²FIV[MIKIRH � �

8ETIXIR�YRH�;ERHZIVOPIMHYRKIR
EYW�4ETMIV

��������X ���r���� ���r���� � �

&IYXIP��8²XIR��8VEKIXEWGLIR�EYW
4ETMIV

��������X ²FIV[MIKIRH KIVMRK � �

)XMOIXXIR�EYW�4ETMIV
YRH�4ETTI

��������X ²FIV[MIKIRH � � XIMP[IMWI

4ETMIVWÇGOI ��������X ���� � � �

*IMR��YRH�0Y\YW�
OEVXSREKIZIVTEGOYRKIR

�������X � GE����� � GE�����

,IM�TVÇKIXETIXIR � ���� � �

4VSJMPXETIXIR XIMP[IMWI XIMP[IMWI XIMP[IMWI �

?,4:������A

$OO�GLHVH�0DWHULDOLHQ�ZHUGHQ�EHGUXFNW��XP�GLH�3DFNXQJ�DOV�:HUEHWU¼JHU�XQG�9HUNDXIVKLOIH�EHQXW�

]HQ�]X�NÎQQHQ��)OH[LEOH�3DFNVWRIIH�ZHUGHQ�YRU�DOOHP�LP�)OH[RGUXFN��XQG�LP�7LHIGUXFNYHUIDKUHQ

EHGUXFNW��'DJHJHQ�ZHUGHQ�IHVWH�3DFNVWRIIH���GD]X�JHKÎUHQ�DXFK�%ÔFKVHQ��'RVHQ��7XEHQ�XQG�)OD�
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VFKHQ���LP�2IIVHWGUXFN��YRU�DOOHP�6FKDFKWHOQ���LP�6LHEGUXFN�RGHU�LQ�VSH]LHOOHQ�9HUIDKUHQ��ZLH�]�%�

/HWWHUVHW�RGHU�)ROLHQSU¼JHGUXFN��EHGUXFNW��%HVRQGHUV�EHL�:HOOSDSSH��DEHU�DXFK�EHL�.DUWRQ��ZLUG

)OH[RGUXFN�HLQJHVHW]W��%HL�DOXPLQLXPEHVFKLFKWHWHQ�3DFNPLWWHOQ�NRPPW�PHLVW�GHU�7LHIGUXFN�]XP

(LQVDW]�

'HU�%RJHQRIIVHW��XQG�GHU�6LHEGUXFN�ZXUGHQ�EHUHLWV�EHLP�'UXFN�JUDILVFKHU�(U]HXJQLVVH�EHKDQGHOW�

%HLP�9HUSDFNXQJVGUXFN�WUHWHQ�KLHU�NHLQH�JUXQGOHJHQG�DQGHUV�JHDUWHWHQ�(PLVVLRQHQ�DXV�GHP

'UXFNSUR]HVV�DXI��:HLWHUJHKHQGH�(PLVVLRQVODVWHQ�NÎQQHQ�VLFK�DOOHUGLQJV�DXV�YHUSDFNXQJVSURGXNWL�

RQVW\SLVFKHQ�1HEHQSUR]HVVHQ�ZLH�GHP�.OHEHQ��.DVFKLHUHQ�XQG�/DFNHQ�PLW�OÎVHPLWWHOKDOWLJHQ�/DN�

NHQ�HUJHEHQ�

(LQH�WUHQQVFKDUIH�$EJUHQ]XQJ�]ZLVFKHQ�GHQ�6WRIIVWUÎPHQ�XQG�92&�(PLVVLRQHQ�LQ�)OH[R��XQG�7LHI�

GUXFNEHWULHEHQ�LVW�LQ�GHU�3UD[LV�QLFKW�LPPHU�PÎJOLFK��ZHLO�YRU�DOOHP�JUÎ·HUH�9HUSDFNXQJVGUXFNHUHL�

HQ�VRZRKO�DXI�)OH[R��DOV�DXFK�DXI�7LHIGUXFNDQODJHQ�SURGX]LHUHQ�XQG�LQ�GLYHUVHQ�)¼OOHQ�7LHI��XQG

)OH[RGUXFNDQODJHQ�VRJDU�GLUHNW�YHUNHWWHW�VLQG�

'LH�3DFNVWRIIIHUWLJXQJ�VFKOLH·W�DXFK�GLH�92&�UHOHYDQWHQ�3UR]HVVH�GHU�9HUEXQGIHUWLJXQJ�PLW�.OH�

EHUQ�XQG�GDV�)ROLHQNDVFKLHUHQ�HLQ��'DV�.DVFKLHUHQ�HUIROJW�WHLOZHLVH��,QOLQHo�QDFK�GHP�OHW]WHQ

'UXFNZHUN��ZLUG�KLHU�DEHU�DOV�JHVRQGHUWHU�3UR]HVV�EHVFKULHEHQ�

'LH�PHLVWHQ�3DFNPLWWHO�ZHUGHQ�dVFKXW]ODFNLHUWo�RGHU�HUKDOWHQ�VSH]LHOOH�%HVFKLFKWXQJHQ�ZLH�.DOWVLH�

JHODXIWUDJ��:DFKV��+RWPHOW�%HVFKLFKWXQJ�RGHU�'LVSHUVLRQVODFNEHVFKLFKWXQJ��$XFK�GLHVH�.RPSR�

QHQWHQ�ZHUGHQ�WHLOZHLVH�,QOLQH�JHIHUWLJW��ZHUGHQ�DEHU�DXFK�K¼XILJ�VHSDUDW�DQ�VSH]LHOOHQ�$QODJHQ

DXVJHIÔKUW��]�%��'UXFNODFNLHUXQJ��XQG�KLHU�HEHQIDOOV�DOV�HLJHQVW¼QGLJHU�3UR]HVV�EHWUDFKWHW�
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���� �%HGUXFNVWRIIH

7DEHOOH�����*OLHGHUXQJ�GHU�%HGUXFNVWRIIH�IÔU�9HUSDFNXQJVIOH[R��XQG��WLHIGUXFN

*UXSSH 6SH]LILNDWLRQHQ

4ETMIVI *PÇGLIRKI[MGLXI�^[MWGLIR����K�Q��YRH�GE������K�Q��
(MI�ZIVWGLMIHIRIR�5YEPMXÇXIR��YRKIWXVMGLIRI�2EXYVTETMIVI��KIWXVMGLIRI�4ETMIVI��/VEJXPM�
RIV��4IVKEQIRX��YRH�4IVKEQIRXIVWEX^��WMRH�KKJ��HMJJIVIR^MIVX�^Y�FIXVEGLXIR

/EVXSRW *PÇGLIRKI[MGLXI�^[MWGLIR�����K�Q��YRH�GE������K�Q�

'IPPYPSWI�/EVXSRW�
LSP^WGLPMJJLEPXMKI�/EVXSRW�
6IG]GPMRK�/EVXSRW�MR�HIR�5YEPMXÇXIR�YRKIWXVMGLIR��QMX�7XVMGL�QEXX�SHIV�OEPERHVMIVX�SHIV
LSGLKPER^�LIM�OEPERHVMIVX�

;IPPTETTI EPW�2SVQEP[IPPI�SHIV�1MOVS[IPPI�MR�YRXIVWGLMIHPMGLIR�(MGOIR�
;IKIR�HIV�LSLIR�7EYKJÇLMKOIMX�[MVH�;IPPTETTI�TVEOXMWGL�EYWWGLPMI�PMGL�QMX�;EWWIV�
JEVFIR�MQ�*PI\SHVYGO�FIHVYGOX�

1IXEPPJSPMIR�YRH�rFÇRHIV ZSV[MIKIRH�%PYQMRMYQ�
MR�(MGOIR�ZSR�������QQ�FMW������QQ�YRH�"������QQ

/YRWXWXSJJJSPMIR�MR�YRXIVWGLMIHPMGLIR�(MGOIR ^��&��4SP]EQMH��4)��44��4:'��4)8�
7TI^MIPPI�:SVFILERHPYRKIR�YRH�%PY�&IHEQTJYRKIR�SHIV�7MPM^MYQS\MH�WMRH�²FPMGL�

:IVFYRHQEXIVMEPMIR�HIV�+VYTTI���FMW���MR
ZIVWGLMIHIRWXIR�/SQFMREXMSRIR

:IVFYRHQEXIVMEPMIR��EYGL�FIWGLMGLXIXI�1EXIVMEPMIR�[IVHIR�SJX�MR�:IVOIXXYRK�QMX�HIQ
(VYGOTVS^IWW�LIVKIWXIPPX��)\XVYHMIVIR�SHIV�0EGO���/PIFIV���;EGLWOEWGLMIVIR�

?:(-������A
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��� 9HUSDFNXQJV�7LHIGUXFN�DOOJHPHLQ

���� 'UXFNSULQ]LS

'HU�9HUSDFNXQJV�7LHIGUXFN�EDVLHUW�DXI�GHP�JOHLFKHQ�*UXQGSULQ]LS�GHU�YHUWLHIW�OLHJHQGHQ��IDUEIÔK�

UHQGHQ�'UXFNIRUP��ZLH�GHU�,OOXVWUDWLRQV�7LHIGUXFN��(LQH�%HVRQGHUKHLW�GHU�9HUSDFNXQJV�

7LHIGUXFNDQODJHQ�VLQG�GLH�YDULDEOHQ�8PI¼QJH�GHU�)RUP]\OLQGHU�

'LH�'UXFNPDVFKLQHQ�VLQG�¼KQOLFK�DXIJHEDXW�ZLH�LP�5HLKHQEDX�)OH[RGUXFN��6LH�XPIDVVHQ�ELV�]X���

'UXFNZHUNH�PLW�)DUEYHUVRUJXQJ��'UXFNZHUNVWURFNQHU�XQG�3DSLHUEDKQIÔKUXQJ�

'LH�'UXFNZHUNH�XPIDVVHQ�LP�ZHVHQWOLFKHQ�'UXFNIRUP]\OLQGHU��5DNHO��3UHVVHXU�XQG�EHL�QHXHQ�0D�

VFKLQHQ�DXFK�LQWHJULHUWH�YROODXWRPDWLVFKH�:DVFKHLQULFKWXQJHQ�IÔU�:DO]HQ�XQG�'UXFNIRUP��'LH

'UXFNZHUNH�VLQG�JHNÔKOW�XQG�WHLOZHLVH�JHNDSVHOW�

-H�QDFK�%HGUXFNVWRII�NRPPHQ�OÎVHPLWWHO��RGHU�ZDVVHUEDVLHUWH�)DUEHQ��/DFNH�XQG�.OHEHU�]XU�$Q�

ZHQGXQJ��'LH�LQVWDOOLHUWHQ�$EVDXJYRUULFKWXQJHQ�XQG�GDV�$EOXIWV\VWHP�PLW�$EOXIWUHLQLJXQJ�ZHUGHQ

HQWVSUHFKHQG�GHU�)DUEV\VWHPZDKO�DXVJHOHJW�

���� %HWULHEH�	�'UXFNDQODJHQ

'HU�9HUSDFNXQJVWLHIGUXFN�ZLUG�YRQ�YHUJOHLFKVZHLVH�ZHQLJHQ��PHLVW�JUR·HQ��VSH]LDOLVLHUWHQ�'UXFNH�

UHLHQ�EHKHUUVFKW��ZHQLJHU�DOV�����%HWULHEH��

'HU�9HUSDFNXQJVWLHIGUXFN�NRPPW�DXIJUXQG�GHU�YHUJOHLFKVZHLVH�WHXUHQ��DEHU�KDOWEDUHQ�'UXFNIRU�

PHQ�EHL�DXIODJHQVWDUNHQ�9HUSDFNXQJHQ�]XP�(LQVDW]��:HLWHUH�0HUNPDOH�GHV�9HUSDFNXQJVWLHIGUXFNV

VLQG��0HKUIDUEHQGUXFNH�PLW�EULOODQWHU�%LOGZLUNXQJ�GXUFK�IHLQH�5DVWHU����HU���GLH�IDVW�LPPHU�LQWH�

JULHUWH�1DVV�LQ�QDVV�/DFNLHUXQJ�XQG�GLH�UHODWLY�IUHLH�:DKO�GHU�%HGUXFNVWRIIH�

%LV�DXI�ZHQLJH�$XVQDKPHQ�ZLUG�DXI�5ROOHQ�5RWDWLRQVPDVFKLQHQ�JHGUXFNW��%RJHQ�

7LHIGUXFNPDVFKLQHQ�VLQG�GDJHJHQ�UHODWLY�JHULQJ�YHUEUHLWHW��'LH�IROJHQGH�'DUVWHOOXQJ�]HLJW�GLH�LQ�

VWDOOLHUWH�0DVFKLQHQEDVLV�

7DEHOOH�����0DVFKLQHQW\SHQ�LP�9HUSDFNXQJV�7LHIGUXFN

0DVFKLQHQW\S $Q]DKO�GHU
0DVFKLQHQ

$Q]DKO�GHU
'UXFNZHUNH

ZDVVHUEDVLHUW OÎVHPLWWHOEDVLHUW

6SPPIR�%RPEKIR GE����� GE������� GE�����r���� GE����������

&SKIRQEWGLMRIR KIVMRK KIVMRK KIVMRK KIVMRK

?;MRHQ¸PPIV�	�,¸PWGLIV������A
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��� 9HUSDFNXQJV�7LHIGUXFN�OÎVHPLWWHOEDVLHUW�

�0DVFK��.RQVW������

���� )DUEV\VWHPH

:LFKWLJVWHV�/ÎVHPLWWHO�LP�9HUSDFNXQJVWLHIGUXFN�LVW�(WK\ODFHWDW��:HLWHU�NRPPHQ�,3$��(WKDQRO��$FH�

WRQ�XQG�&\FORKH[DQRQ�EHL�39&�%HGUXFNVWRIIHQ��0HWKR[\SURSDQRO��(WKR[\SURSDQRO��0HWK\OLVREX�

W\ONHWRQ��Q�3URSDQRO�XQG�DQGHUH�92&�6WRIIH�]XP�(LQVDW]��'LH�IROJHQGH�7DEHOOH�]HLJW�'XUFK�

VFKQLWWVZHUWH�HLQHU�%DVLVUH]HSWXU�

7DEHOOH����'XUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�IÔU�OÎVHPLWWHOEDVLHUWH�9HUSDFNXQJV�

7LHIGUXFNIDUEHQ

%HVWDQGWHLO ,QKDOWVWRIIH $QWHLO��*HZ���

&MRHIQMXXIP

��0¸WIQMXXIPOSQTSRIRXI ����%POSLSPI��^�&��)XLERSP��%GIXSR�
����)XL]PEGIXEX
����,SGLWMIHIRHI�1MRIVEP¸PI

��������

��&MRHIQMXXIPOSQTSRIRXI 'IPPYPSWIHIVMZEXI��^�&��2MXVSGIPPYPSWI� ��������

*EVFQMXXIP ERSVKERMWGLI�4MKQIRXI�
SVKERMWGLI�4MKQIRXI

��������

*EVF�,MPJWQMXXIP ^�&��;IMGLQEGLIV��/SQTPI\FMPHRIV��)(8%� ������

4L]WMO��)MKIRWGLEJXIR��*IWXO¸VTIVKILEPX������������YRXIVIV�,IM^[IVX��GE�����1.�OK��*PEQQTYROX� ���'

?ÓOSTSP�+QF,���&�%�9�1�������A

)ÔU�GLH�:DVFK��XQG�5HLQLJXQJVDUEHLWHQ�ZHUGHQ�YRU�DOOHP�GLH�/ÎVHPLWWHO�YHUZHQGHW��GLH�DOV�REHQ

JHQDQQWH�/ÎVHPLWWHONRPSRQHQWHQ�LQ�GHQ�)DUEHQ�HQWKDOWHQ�VLQG�

���� 3URGXNWH�XQG�%HGUXFNVWRIIH

%LV�DXI�:HOOSDSSH�ZHUGHQ�DOOH�%HGUXFNVWRIIH�XQG�9HUEXQGPDWHULDOLHQ�PLW�VHKU�KRKHQ�$XIODJHQ

YHUDUEHLWHW��(QWVFKHLGHQGHU�9RUWHLO�GHU�OÎVHPLWWHOEDVLHUWHQ�)DUEV\VWHPH�OLHJW�LQ�GHQ�DXI�YLHOHQ�XQ�

SRODUHQ�%HGUXFNVWRIIHQ�UHDOLVLHUEDUHQ��VSH]LILVFKHQ�(FKWKHLWHQ�EH]ÔJOLFK�6FKHXHUIHVWLJNHLW��)HWWEH�

VW¼QGLJNHLW��+HL·VLHJHOHFKWKHLW�XQG�/DFNLHUHFKWKHLW��6FKZHUSXQNWH�ELOGHQ�9HUEXQGSDFNVWRIIH�PLW

´EHUGUXFNODFN�XQG�$SSOLNDWLRQHQ�YRQ�DOXPLQLXPEHVFKLFKWHWHQ�9HUEXQGPDWHULDOLHQ�
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���� 92&�UHOHYDQWH�(LQVDW]VWRIIH

'LH�IROJHQGH�7DEHOOH�]HLJW�HLQH�$XVZDKO�W\SLVFKHU�92&�UHOHYDQWHU�(LQVDW]VWRIIH�XQG�LKUH�$QZHQ�

GXQJVEHUHLFKH�

7DEHOOH�����92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�

7LHIGUXFN

7XSJJ (EQTJHVYGO )MRWEX^^[IGO 7TI^MJMWGLI
)MRWEX^QIRKI
?MR�+I[���HIV�IMRKIWIX^XIR�*EVFIA

)XLERSP ���L4E 0¸WIQMXXIP�MR�*EVFI��8VSGORYRKWFI�
WGLPIYRMKIV��6IMRMKYRKWQMXXIP

-WSTVSTERSP ���L4E 0¸WIQMXXIP�MR�*EVFI�
6IMRMKYRKWQMXXIP

)XL]PEGIXEX ���L4E :IVH²RRIV��6IMRMKYRKWQMXXIP

-WSTVST]PEGIXEX ���L4E :IVH²RRIV

1IXL]PIXL]POIXSR��1)/� ����L4E 8VSGORYRKWFIWGLPIYRMKIV

8SPYSP ���L4E 8VSGORYRKWZIV^¸KIVIV

1IXL]PMWSFYX]POIXSR��1-&/� ���L4E 8VSGORYRKWZIV^¸KIVIV

R�&YXERSP ���L4E 8VSGORYRKWZIV^¸KIVIV

1IXLS\]TVSTERSP ���L4E 8VSGORYRKWZIV^¸KIVIV

)XLS\]TVSTERSP ����L4E 8VSGORYRKWZIV^¸KIVIV

ZIVWGLMIHIRI�)WXIV ;IMGLQEGLIV��:IVFIWWIVYRK�HIV
*PI\MFMPMXÇX�YRH�,EJXJIWXMKOIMX��MR
(VYGOJEVFIR�YRH�FIM�,MPJWQMXXIPR

:3'�MR�*EVFI�� �����

:3'�EPW�:IVH²RRIV�
8VSGORYRKW�
FIWGLPIYRMKIV�
�ZIV^¸KIVIV�� ������

:3'�EPW
6IMRMKYRKWQMXXIP� �����

?,4:������A ?ÓOSTSP�����A

���� *HQHKPLJXQJVSIOLFKWHQ

9HUSDFNXQJV�7LHIGUXFNDQODJHQ��LQ�GHQHQ�OÎVHPLWWHOEDVLHUWH�)DUEHQ�]XP�(LQVDW]�NRPPHQ��VLQG�QDFK

���%,PVFK9��=LII�������JHQHKPLJXQJVSIOLFKWLJ��'HU�6FKZHOOHQZHUW��DE�GHP�HLQH�*HQHKPLJXQJV�

SIOLFKW�EHVWHKW��OLHJW�EHL�)DUEHQ��GLH�PHKU�DOV����*HZ���(WKDQRO�HQWKDOWHQ�EHL����NJ�/ÎVHPLWWHOHLQ�

VDW]�SUR�6WXQGH��IÔU�DQGHUH�)DUEHQ�EHL����NJ�K��)ÔU�HWKDQROEDVLHUWH�)DUEHQ�JLOW�ELV�XQWHU�����NJ�K

GDV�YHUHLQIDFKWH��GDUÔEHU�GDV�QRUPDOH�*HQHKPLJXQJVYHUIDKUHQ��%HL�DQGHUHQ�)DUEHQ�OLHJW�GLHVH

*UHQ]H�EHL�����NJ�K�

'LH�LP�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJVWLHIGUXFN�HLQJHVHW]WHQ�/ÎVHPLWWHO�IDOOHQ�ÔEHUZLHJHQG�LQ

.ODVVH�,,,�GHU�7$�/XIW��VR�GDVV�VLFK�KLHU�HLQ�HLQ]XKDOWHQGHU�(PLVVLRQVZHUW�YRQ�����PJ�P��HUJLEW��IDOOV

GHU�6FKZHOOHQZHUW�YRQ�����NJ�(PLVVLRQHQ�SUR�%HWULHEVVWXQGH�HUUHLFKW�ZLUG�



Hamburg, Oktober 1999 177

���� (PLVVLRQVTXHOOHQ��(LQIOX·IDNWRUHQ�	�(PLVVLRQVELODQ]

������ (PLVVLRQVTXHOOHQ

$EELOGXQJ�����92&�(PLVVLRQVTXHOOHQ�LP�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�

7LHIGUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

Abluft-
reinigung

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430�����A

�� )RUP�+HUVWHOOXQJ��'LH�+HUVWHOOXQJ�YRQ�7LHIGUXFN]\OLQGHUQ�IÔU�GHQ�9HUSDFNXQJVWLHIGUXFN�HUIROJW

KHXWH�QXU�QRFK�LQ�JHULQJHP�0D·�LQ�'UXFNEHWULHEHQ��GD�GHU�ÔEHUZLHJHQGH�$QWHLO�GLHVHU�'UXFN�

IRUPHQ�YRQ�VSH]LDOLVLHUWHQ�'LHQVWOHLVWHUQ�]XJHOLHIHUW�ZHUGHQ��92&�KDOWLJH�0LWWHO�ZHUGHQ�EHL

GHU�=\OLQGHUKHUVWHOOXQJ�XQG�LQVEHVRQGHUH�EHL�GHU�=\OLQGHUNRUUHNWXU�SUDNWLVFK�DXVVFKOLH·OLFK�]X

5HLQLJXQJV]ZHFNHQ�HLQJHVHW]W��+LHU�NRPPHQ�PHLVW�GLH�LQ�GHQ�MHZHLOLJHQ�)DUEV\VWHPHQ�YHU�

ZHQGHWHQ�/ÎVHPLWWHO�]XP�(LQVDW]��%HL�GHU�DQVFKOLH·HQGHQ�HOHNWURO\WLVFKHQ�(QWIHWWXQJ�ZLUG

WHLOZHLVH�HLQH�HWZD����LJH�(WKDQRO��RGHU�0HWKDQROOÎVXQJ�YHUZHQGHW��XP�GLH�2EHUIO¼FKHQ�

VSDQQXQJ�KHUDE]XVHW]HQ��(LQ�JUR·HU�7HLO�GLHVHU�/ÎVHPLWWHO�YHUGXQVWHW��GHU�ÔEULJH�7HLO�JHODQJW

LQV�$EZDVVHU��'D�GLH�.RUUHNWXUSO¼W]H�DXV�$UEHLWVVFKXW]JUÔQGHQ�PLW�$EOXIWDEVDXJDQODJHQ�DXV�

JHVWDWWHW�VLQG��ZHUGHQ�GLH�YHUGXQVWHQGHQ�92&�ÔEOLFKHUZHLVH�HUIDVVW�XQG�ÔEHU�'DFK�DEJHOHLWHW�

$XIJUXQG�GHU�VWDUN�VFKZDQNHQGHQ�$EOXIWEHODVWXQJHQ�VFKHLGHW�GLH�=XIÔKUXQJ�]XU�$EOXIWUHLQL�

JXQJVDQODJH�PHLVW�DXV�

�� )DUE�$XIEHUHLWXQJ�

%HL�GHU�$XIEHUHLWXQJ�GHU�)DUEH�LQ�GHU�)DUENÔFKH�VHOEVW�XQG�DQ�GHQ�/ÎVHPLWWHO]DSIVWDWLRQHQ

YHUGXQVWHQ�EHL�RIIHQHU�$UEHLWVZHLVH�/ÎVHPLWWHO��'XUFK�JHNDSVHOWH�)DUEYHUVRUJXQJV�6\VWHPH
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ODVVHQ�VLFK�GLH�9HUGXQVWXQJVYHUOXVWH�HUKHEOLFK�VHQNHQ��'HUDUWLJH�$QODJHQ�VLQG�DEHU�QXU�LQ�HL�

QHP�7HLO�GHU�%HWULHEH�LQVWDOOLHUW��%HWULHEVJUÎ·H��$XIWUDJVVWUXNWXU��6RUJIDOW�XQG�(UIDKUXQJ�GHV

3HUVRQDOV�EHHLQIOXVVHQ�GLH�+ÎKH�GHU�(PLVVLRQHQ�

�� 'UXFNSUR]HVV�

%HLP�'UXFNYRUJDQJ�VHOEVW�ODVVHQ�VLFK�(PLVVLRQHQ�QLFKW�YROOVW¼QGLJ�YHUPHLGHQ��'LH�HLQJHVHW]WHQ

/ÎVHPLWWHO�YHUGXQVWHQ�VHKU�UDVFK��KRKH�'DPSIGUXFN�.HQQ]DKOHQ��XQG�GLH�)DUEZHUNH�NÎQQHQ

DXV�WHFKQLVFKHQ�*UÔQGHQ�QLFKW�YROO�JHNDSVHOW�ZHUGHQ�

�� )DUE�7URFNXQJ�

'LH�IOÔFKWLJHQ�/ÎVHPLWWHO�DXV�GHU�'UXFNIDUEH�XQG�GHQ�=XV¼W]HQ�YHUGXQVWHQ�EHVWLPPXQJVJH�

P¼·�LP�7URFNQXQJVNDQDO��'XUFK�8QWHUGUXFN�ZLUG�GHU�JUÎ·WH�$QWHLO�GHU�IUHL�ZHUGHQGHQ�92&

GHU�$EOXIWUHLQLJXQJ�]XJHIÔKUW��-H�QDFK�.DSVHOXQJ�XQG�/XIWIÔKUXQJ�HQWZHLFKHQ�LP�'UXFNSUR�

]HVV�XQG�EHL�GHU�)DUEWURFNQXQJ�HWZD�����GHU�HLQJHVHW]WHQ�92&�GLIIXV���

�� =ZLVFKHQUHLQLJXQJ�

)ÔU�=ZLVFKHQUHLQLJXQJHQ�GHU�IDUEIÔKUHQGHQ�7HLOH��LQVEHVRQGHUH�GHV�'UXFN]\OLQGHUV�XQG�GHU

5DNHO��NRPPHQ�GLH�/ÎVHPLWWHO�]XP�(LQVDW]��GLH�DXFK�%HVWDQGWHLO�GHU�'UXFNIDUEH�VLQG��%HL�GHU

=ZLVFKHQUHLQLJXQJ�ZLUG�GLH�$EOXIW�GHU�$QODJHQ�PHLVW�LP�%\SDVV�DQ�GHU�$EOXIWUHLQLJXQJ�YRUEHL

JHIÔKUW��GD�GLH�/ÎVHPLWWHOEHODGXQJHQ�]X�LQNRQVWDQW�VLQG�XQG�%UDQGJHIDKU�DXIJUXQG�YRQ�/ÎVH�

PLWWHOSHHNV�EHVWHKW�

�� $EOXIWUHLQLJXQJ�

(WZD�����GHU�7LHIGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHQ�)DUEV\VWHPHQ�DUEHLWHQ��VLQG�PLW

$EOXIWUHLQLJXQJVDQODJHQ�DXVJHVWDWWHW��(V�KDQGHOW�VLFK�]X�FD������XP�WKHUPLVFKH�RGHU�NDWDO\�

WLVFKH�1DFKYHUEUHQQXQJVDQODJHQ��'LHVH�$QODJHQ�KDEHQ�LQ�GHU�3UD[LV�$EVFKHLGHJUDGH�YRQ

FD�������$XFK�GLH�ÔEULJHQ�$QODJHQ�DXI�%DVLV�YRQ�$GVRUEHUQ�HUUHLFKHQ�EHL�JXWHP�:DUWXQJV�

]XVWDQG�GHUDUWLJH�$EVFKHLGHJUDGH�

�� :HLWHUYHUDUEHLWXQJ�

-H�QDFK�$UW�XQG�6WRII]XVDPPHQVHW]XQJ�HQWVWHKHQ�EHL�,QOLQH�:HLWHUYHUDUEHLWXQJHQ�OÎVHPLWWHO�

KDOWLJH�(PLVVLRQHQ��LQVEHVRQGHUH�EHL�OÎVHPLWWHOKDOWLJHQ�/DFNNDVFKLHUXQJHQ�XQG�WHLOV�VHKU�KR�

KHQ�+LOIVPLWWHO]XV¼W]HQ��'LHVH�(PLVVLRQHQ�HQWZHLFKHQ�ÔEHUZLHJHQG�GLIIXV�

�� *UXQG��	�7HLOHUHLQLJXQJ�

'LH�+ÎKH�GHU�(PLVVLRQHQ�DXV�GHQ�*UXQGUHLQLJXQJVDUEHLWHQ�DQ�)DUEZHUNVWHLOHQ��ZLH�'UXFN]\�

����������������������������������������������������

��� )W�LERHIPX�WMGL�YQ�IMRIR�(YVGLWGLRMXXW[IVX��HIV�EYGL�HMI�ÇPXIVIR��ZIVKPIMGLW[IMWI�WGLPIGLXIV�KIOETWIPXIR�%RPEKIR�QMX�YQ�
JEWWX��(IV�)VJEWWYRKWKVEH�FI^MILX�WMGL�EYJ�HEW�:IVLÇPXRMW�^[MWGLIR�MR�HIR�*EVFZSVPEKIFILÇPXIVR�ER�HIV�1EWGLMRI�FIVIMXWKI�
WXIPPXIR�:3'�YRH�HIR�MR�HIV�%FPYJX�IRXLEPXIRIR�%RXIMPIR�
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OLQGHU��)DUENDPPHU�XQG�5DNHO��K¼QJW�DE�YRP�+DQGOLQJ��YRQ�GHU�5HLQLJXQJVK¼XILJNHLW�XQG�GHU

$Q]DKO�GHU�]X�UHLQLJHQGHQ�)DUEZHUNH�

������ (PLVVLRQVELODQ]

)ÔU�HLQH�W\SLVFKH�0RGHOOPDVFKLQH�HUJLEW�VLFK�DXI�%DVLV�GHU�LP�3URMHNWUDKPHQ�GXUFKJHIÔKUWHQ�'D�

WHQHUKHEXQJ�GDV�IROJHQGH�(LQVDW]��XQG�(PLVVLRQVVFKDXELOG�

$EELOGXQJ�����92&�%LODQ]�HLQHU�9HUSDFNXQJV�7LHIGUXFNPDVFKLQH��OÎVHPLWWHOEDVLHUW�

���� 0LQGHUXQJVPD·QDKPHQ

������ 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ�YRQ

5HLQLJXQJVPLWWHOQ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�5HLQLJXQJVPLWWHOQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�%HK¼OWHUQ�IÔU�5HLQLJXQJVPLW�

WHO�XQG�3XW]WÔFKHU�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'HU�VSDUVDPH�8PJDQJ�PLW�5HLQL�

Maschinen-
reinigung

(50%)

Farb-
kasten

Verdünner/Verzögerer

255,0 t/a

= 255,0 t/a VOC

Farbe

252,5 t/a

= 151,5 t/a VOC

Reinigungsmittel

42,9 t/a

= 42,9 t/a VOC

Reinigungsmittel-
regeneration

Nicht-emittierend

(„gefaßt“)

 = 439,3 t/a VOC

Teile-
reinigung

(50%)

Verpackungs-Tiefdruck-Modellmaschine (lösemittelbasiertes Farbsystem)
8 Farbwerke; Breite 1,20 m; Zylinderumfang 1,00 m

 Diffuse VOC-Emission = 117,4 t/a
(aus Farbe 20,6 t/a; aus Lack 12,1 t/a;
aus Verdünner+Verzögerer 52,8 t/a;

 aus Reinigungsmittel 31,9 t/a)

im Abfall gefaßte und
zerstörte VOC= 71,8 t/a

(aus Farbe 22,4 t/a;
aus Verdünner+Verzögerer 42,3 t/a;

aus Reinigungsmittel 7,1 t/a)

VOC im Reingas 13,3 t/a
(aus Farbe 4,9  t/a; aus Lack 1,1 t/a;
aus Verdünner+Verzögerer 7,1 t/a

 aus Reinigungsmittel 0,2 t/a)

Lack

75,7 t/a

= 32,9 t/a VOC

Abgasreinigung
 (Ausstattungsgrad 90%, Zerstörungsgrad 95%;

Erfassungsgrade: VOC aus Farbe 80%, VOC aus Lack 70%,
VOC aus Verd.+Verz. 70%, VOC aus Reinigungsmittel 10%)
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JXQJVPLWWHOQ�EHL�GHU�K¼QGLVFKHQ�0DVFKLQHQUHLQLJXQJ�IÔKUW�]XU�9HUEUDXFKVPLQGHUXQJ��GD�7URSI�

XQG�9HUGXQVWXQJVYHUOXVWH�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�DXFK�PDQJHOQGH�%HUHLWVFKDIW�GHU�%HOHJVFKDIW�GLH�8PVHW]XQJ�GHU

0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�7LHIGUXFNPDVFKLQHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHP

)DUEV\VWHP�EHWULHEHQ�ZHUGHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ������GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�PLW�NHLQHQ�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�8QWHUZHLVXQJHQ

GHU�0LWDUEHLWHU�GXUFKJHIÔKUW�ZHUGHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW��(WKDQRO��(WK\ODFHWDW�R�¼�� �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ �������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ���������'0�D
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0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

�����GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�7LHIGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU

0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������ 0D·QDKPHQ�1U���������(LQVDW]�92&�UHGX]LHUWHU

5HLQLJXQJVPLWWHO

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�5HLQLJXQJVPLWWHO�PLW�HLQHP�UHGX]LHUWHQ�92&�$QWHLO

0LQGHUXQJVZLUNXQJ

'XUFK�GHQ�(LQVDW]�YRQ�92&�UHGX]LHUWHQ�5HLQLJXQJVPLWWHOQ�NDQQ�HLQ�7HLO�GHU�92&�(PLVVLRQHQ�DXV

5HLQLJXQJVPLWWHOQ�YHUPLHGHQ�ZHUGHQ�

92&�UHGX]LHUWH�5HLQLJXQJVPLWWHO�HQWKDOWHQ�]XU�$QOÎVXQJ�YRQ�9HUVFKPXW]XQJHQ�EHLVSLHOVZHLVH

$QWHLOH�YRQ�������*O\NRO��DXI�GHP�0DUNW�ZHUGHQ�*HPLVFKH�DXI�:DVVHUEDVLV��PLW�.RKOHQZDVVHU�

VWRII��XQG�(VWHU�$QWHLOHQ��VRZLH�3URGXNWH�DXI�3IODQ]HQÎOEDVLV�DQJHERWHQ�

'LH�)OÔFKWLJNHLW�GHU�92&�UHGX]LHUWHQ�5HLQLJXQJVPLWWHO�LVW�JHJHQÔEHU�GHP�(LQVDW]�YRQ�$ONRKROHQ

XQG�OHLFKW�IOÔFKWLJHQ�%HQ]LQHQ�DOV�5HLQLJXQJVPLWWHO�PLW�GHXWOLFK�YHUPLQGHUWHQ�92&�(PLVVLRQHQ

YHUEXQGHQ��GD�GLH�IOÔFKWLJHQ�$QWHLOH�ZHVHQWOLFK�YHUULQJHUW�VLQG�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�VLQG�HLQHUVHLWV�GLH�JUXQGOHJHQG�DQGHUVDUWLJH�+DQGKDEXQJ�VRZLH�WHFKQL�

VFKH�6FKZLHULJNHLWHQ�]X�EHQHQQHQ��$XV�GLHVHQ�*UÔQGHQ�JLEW�HV�ELVODQJ�SUDNWLVFK�NHLQH�5HIHUHQ]�

DQZHQGXQJHQ�LQ�GHU�%HWULHEVSUD[LV��'DUÔEHUKLQDXV�VLQG�GLH�DQJHERWHQWHQ�0LWWHO�WHXUHU�DOV�GLH�GHU�

]HLW�ÔEOLFKHQ�5HLQLJXQJVPLWWHO�

'LH�DQGHUVDUWLJH�+DQGKDEXQJ�LVW�GXUFK�GLH�JHULQJH�)OÔFKWLJNHLW�XQG�GXUFK�GLH�IDUEIUHPGHQ�%H�

VWDQGWHLOH�GHU�0LWWHO�EHJUÔQGHW��=XP�HLQHQ�EHGHXWHW�GLHV��GDVV�HLQ�HUKÎKWHU�=HLWDXIZDQG�]XU�5HLQL�

JXQJ�HUIRUGHUOLFK�LVW��O¼QJHUH�(LQZLUN]HLW�QRWZHQGLJ���]XP�DQGHUHQ�LVW�EHL�GHU�+DQGUHLQLJXQJ�HLQH

JUÎ·HUH�6RUJIDOW�QRWZHQGLJ��GD�YHUVHKHQWOLFK�LQV�)DUEV\VWHP�JHODQJHQGH�7URSIHQ�]X�6WÎUXQJHQ

IÔKUHQ�NÎQQHQ�

'LHVH�*HWUHQQWKDOWXQJ�YRQ�5HLQLJXQJVPLWWHOQ�XQG�)DUEH�LVW�EHL�HLQLJHQ�'UXFNZHUNVNRQVWUXNWLRQHQ

WHFKQLVFK�EHGLQJW�QXU�VFKZHU�HLQ]XKDOWHQ��$XV�GLHVHP�*UXQG�LVW�LQ�GHU�HUVWHU�/LQLH�GHU�(LQVDW]�LQ

GHU�K¼QGLVFKHQ�7HLOHUHLQLJXQJ�DX·HUKDOE�GHU�'UXFNPDVFKLQHQ�SUDNWLNDEHO��'DEHL�PÔVVHQ�DOOHUGLQJV

0DWHULDOYHUWU¼JOLFKNHLWHQ�X�D��LQ�%H]XJ�DXI�GHQ�.RUURVLRQVVFKXW]�EHUÔFNVLFKWLJW�ZHUGHQ�

%HLP�(LQVDW]�YRQ�KRFKVLHGHQGHQ�5HLQLJXQJVPLWWHOQ�DXI�3IODQ]HQÎOEDVLV�EHVWHKW�EHL�XQVDFKJHP¼·HU

$QZHQGXQJ��7URSIYHUOXVWH��HLQH�HUKÎKWH�5XWVFKJHIDKU��GHU�GXUFK�HUKÎKWH�6RUJIDOW�EHJHJQHW�ZHU�

GHQ�PX·�
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92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHO�(LQVDW]�LQ�9HUSDFNXQJV�7LHIGUXFNPDVFKLQHQ��GLH�PLW�HLQHP�OÎVHPLWWHOED�

VLHUWHQ�)DUEV\VWHP�EHWULHEHQ�ZHUGHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�$QWHLO�92&�UHGX]LHUWHU�5HLQLJXQJVPLWWHO�OLHJW�LQ�GLHVHU�0DVFKLQHQNRQVWHOODWLRQ�GHU]HLW�EHL�HW�

ZD�����$XIJUXQG�GHU�EHQDQQWHQ�JUXQGOHJHQGHQ�(LQIÔKUXQJSUREOHPH�HUVFKHLQW�HLQH�(UKÎKXQJ�GHV

$QWHLOV�DXI����LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�LP�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJVWLHIGUXFN�DOV

UHDOLVWLVFKH�0DUJH��+LHU�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�QDFK�HLQHU�8PVWHOOXQJ�GHU�K¼QGLVFKHQ�5HL�

QLJXQJVSUR]HVVH�FD������GHU�LQVJHVDPW�LQ�HLQHU�'UXFN�$QODJH�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�DXV

GHUDUWLJHQ�+RFKVLHGHUQ�EHVWHKHQ�NÎQQHQ�XQG�GDVV�HLQH�VROFKH�8PVWHOOXQJ�LQ�HWZD�����GHU�$QOD�

JHQ�VLQQYROO�XPVHW]EDU�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU

%HODVWXQJ�DXI�GHU�$EIDOO��RGHU�$EZDVVHUVHLWH�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�VFKZHU�HUVFKOLH·EDU��GD�PLW

GHU�(LQIÔKUXQJ�WHFKQLVFKH�1DFKWHLOH�YHUEXQGHQ�VLQG��GHQHQ�QHEHQ�GHU�92&�5HGX]LHUXQJ�XQG�HL�

QHP�HUKÎKWHQ�*HVXQGKHLWVVFKXW]�NHLQH�ZHLWHUHQ�9RUWHLOH�JHJHQÔEHU�VWHKHQ�

'LH�HUIROJUHLFKH�5HDOLVLHUXQJ�VHW]W�GLH�=XVDPPHQDUEHLW�]ZLVFKHQ�0DVFKLQHQKHUVWHOOHUQ�XQG�5HLQL�

JXQJVPLWWHOOLHIHUDQWHQ�YRUDXV��XP�SUD[LVQDKH�WHFKQLVFKH�/ÎVXQJVNRQ]HSWH�IÔU�HLQH�VLQQYROOH�+DQG�

KDEXQJ�GLHVHU�0LWWHO�DQ�GHQ�0DVFKLQHQ�]X�ILQGHQ��(QWVSUHFKHQGH�/ÎVXQJHQ�Z¼UHQ�GDQQ�ÔEHU�HU�

IROJUHLFKH�5HIHUHQ]DQZHQGXQJHQ�XQG�GLH�HQWVSUHFKHQGH�3XEOLNDWLRQHQ�EHNDQQW�]X�PDFKHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

IROJHQGH�8PVWHOOXQJVNRVWHQ�

$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�IÔU�GLH�0RGHOOPDVFKLQH

YRQ�HLQHP�M¼KUOLFKHQ�9HUEUDXFK�YRQ�FD�������W�D�5HLQLJXQJVPLWWHO��GLHV�HQWVSULFKW��������/LWHUQ�

DXVJHJDQJHQ��1DFK�GHU�(LQIÔKUXQJ�92&�UHGX]LHUWHU�5HLQLJXQJVPLWWHO�VLQNW�DQ�GHU�0RGHOOPDVFKLQH

GHU�M¼KUOLFKH�(LQVDW]�NRQYHQWLRQHOOHU�5HLQLJXQJVPLWWHO�XP�����DXI��������/LWHU�EHL�JOHLFK]HLWLJHP

9HUEUDXFK�YRQ�������/LWHUQ�92&�UHGX]LHUWHU�5HLQLJXQJVPLWWHO�
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-¼KUOLFKHU�0LQGHUYHUEUDXFK�NRQYHQWLRQHOOHU�5HLQLJXQJVPLWWHO������ ������O�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO��]�%��(WK\ODFHWDW��(WKDQRO� �����'0�O

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�NRQYHQWLRQHOOHU�5HLQLJHU ��������'0�D

-¼KUOLFKHU�0HKUYHUEUDXFK�92&�UHGX]LHUWHU�5HLQLJXQJVPLWWHO ������O�D

.RVWHQ�MH�/LWHU�92&�UHGX]LHUWHV�5HLQLJXQJVPLWWHO ������'0�O

-¼KUOLFKH�0HKUNRVWHQ�GXUFK�92&�UHGX]LHUWH�5HLQLJXQJVPLWWHO ���������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

�������������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�

QHUKDOE�GHU�Q¼FKVWHQ����-DKUH�EHL�����GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ�PLW

HLQHU�����LJHQ�0LQGHUXQJ�GHU�92&�(PLVVLRQHQ�GXUFK�5HLQLJXQJVPLWWHO�YHUEXQGHQ�LVW�XQG�GDPLW

DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������ 0D·QDKPHQ�1U���������=\OLQGHUZDVFKDQODJHQ�PLW�RSWLPLHU�

WHU�.DSVHOXQJ

.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�DXWRPDWLVFKHQ�=\OLQGHUZDVFKDQODJHQ�PLW�RSWLPLHUWHU�.DSVHOXQJ

0LQGHUXQJVZLUNXQJ

2SWLPDO�JHNDSVHOWH�:DVFKDQODJHQ�VLQG�PLW�HLQHU�/ÎVHPLWWHODEVFKRWWXQJ�XQG�HLQHP�RSWLPLHUWHQ

,QQHQUDXP�DXVJHVWDWWHW��VR�GDVV�GLH�GLIIXVHQ�(PLVVLRQHQ�EHLP�®IIQHQ�GHU�$QODJH�YHUPLQGHUW�ZHU�

GHQ��'XUFK�HLQH�KÎKHUH�(IIL]LHQ]�JHJHQÔEHU�GHU�+DQGUHLQLJXQJ�E]Z��JHJHQÔEHU�$OWDQODJHQ�ZLUG

GHU�5HLQLJXQJVPLWWHOYHUEUDXFK�XQG�GLH�GDUDXV�UHVXOWLHUHQGHQ�92&�(PLVVLRQHQ�YHUPLQGHUW�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�]X�QHQQHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�7LHIGUXFNPDVFKLQHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHP

)DUEV\VWHP�EHWULHEHQ�ZHUGHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�DXWRPDWLVFKH�:DVFKDQODJHQ�GHU]HLW�EHUHLWV�EHL

����GHU�$QODJHQ�LQVWDOOLHUW�VLQG�XQG�GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRPPHQGHQ����-DKUHQ�DXI����

VWHLJW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ��GDVV�GLH�0D·QDKPH�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQV�

PLQGHUXQJ�YRQ�����JHJHQÔEHU�GHU�K¼QGLVFKHQ�5HLQLJXQJ�E]Z��JHJHQÔEHU�$OWDQODJHQ�YHUEXQGHQ

LVW��)ÔU�GLH�7HLOHUHLQLJXQJ�ZLUG�HLQ�$QWHLO�YRQ�����GHU�*HVDPWHLQVDW]PHQJH�DOOHU�5HLQLJXQJVPLWWHO

DQJHQRPPHQ��VR�GDVV�GLH�(PLVVLRQVPLQGHUXQJ�GHU�0D·QDKPH�QXU�EHL�GLHVHP�$QWHLO�ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

(V�NRPPW�]X�NHLQHQ�UHOHYDQWHQ�ZHLWHUHQ�8PZHOWZLUNXQJHQ�

(UVFKOLH·EDUNHLW

'LH�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��VLH�K¼QJW�MHGRFK�YRP�RUGQXQJVUHFKWOLFKHQ�5DKPHQ

DE��:HQQ�LP�%HUHLFK�GHU�7HLOHUHLQLJXQJ�HUKÎKWH�$UEHLWVVFKXW]DQIRUGHUXQJHQ�JHVWHOOW�ZHUGHQ��EH�

ZLUNW�GLHV�HLQHQ�YHUVW¼UNWHQ�(LQVDW]�YRQ�=\OLQGHUZDVFKDQODJHQ�PLW�RSWLPLHUWHU�.DSVHOXQJ�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

=\OLQGHUZDVFKDQODJH�PLW�RSWLPLHUWHU�.DSVHOXQJ ��������'0

-¼KUOLFKH�.RVWHQ�EHL�$I$���-DKUH ���������'0�D

-¼KUOLFKHU�0LQGHUYHUEUDXFK�5HLQLJXQJVPLWWHO������ �������O�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO��]�%��(WK\ODFHWDW��(WKDQRO� �����'0�O

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�5HLQLJXQJVPLWWHO ���������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

�������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ����

GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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������ 0D·QDKPHQ�1U���������$QVFKOX·�YRQ�:DVFKSO¼W]HQ�XQG

:DVFKDQODJHQ�DQ�GLH�$EOXIWUHLQLJXQJ

.XU]�%HVFKUHLEXQJ

$QVFKOX·�GHU�=\OLQGHUZDVFKDQODJH�VRZLH�GHU�:DVFKSO¼W]H�]XU�+DQGUHLQLJXQJ�DQ�GLH�$EOXIWUHLQL�

JXQJVDQODJH

0LQGHUXQJVZLUNXQJ

'LIIXVH�92&�(PLVVLRQHQ��GLH�EHL�GHU�7HLOHUHLQLJXQJ�HQWVWHKHQ��ZHUGHQ�GHU�$EOXIWUHLQLJXQJVDQODJH

]XJHIÔKUW�XQG�GRUW�]HUVWÎUW�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�]X�QHQQHQ��'D�EHL�GHU�$EOXIW�GHU�7HLOHUHL�

QLJXQJ�/ÎVHPLWWHO�3HDNV�DXIWUHWHQ�NÎQQHQ��PÔVVHQ�DXV�*UÔQGHQ�GHV�([SORVLRQVVFKXW]HV�HQWVSUH�

FKHQGH�3HDN�SXIIHU�HLQVFKOLH·OLFK�GHU�HQWVSUHFKHQGHQ�5HJHOXQJVWHFKQLN�LQVWDOOLHUW�ZHUGHQ��'LH

0D·QDKPH�HUIRUGHUW�GDUÔEHU�KLQDXV�YLHOIDFK�HLQH�.DSD]LW¼WVHUZHLWHUXQJ�GHU�$E�

OXIWUHLQLJXQJVDQODJH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ��GLH�PLW�HLQHP�OÎVHPLWWHOEDVLHU�

WHQ�)DUEV\VWHP�EHWULHEHQ�ZHUGHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�HLQ�$QVFKOXVV�YRQ�:DVFKSO¼W]HQ�XQG�=\OLQGHU�

ZDVFKDQODJHQ�DQ�GLH�$EOXIWUHLQLJXQJVDQODJH�GHU]HLW�EHUHLWV�EHL�����GHU�$QODJHQ�HUIROJW�LVW�XQG

GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRPPHQGHQ����-DKUHQ�DXI�����VWHLJW��VR�GDVV�GLH�0D·QDKPH�DQWHL�

OLJ�EHL������� ����GHU�%UDQFKHQHPLVVLRQHQ�92&�UHGX]LHUHQG�ZLUNVDP�ZLUG��:HLWHUKLQ�ZLUG�DQJH�

QRPPHQ��GDVV�GLH�0D·QDKPH�JHJHQÔEHU�$UEHLWVSO¼W]HQ�E]Z��:DVFKDQODJHQ��GLH�QLFKW�DQ�GLH�$E�

OXIWUHLQLJXQJ�DQJHVFKORVVHQ�VLQG��PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHU�

EXQGHQ�LVW��)ÔU�GLH�7HLOHUHLQLJXQJ�ZHUGHQ�HWZD�����GHU�*HVDPWPHQJH�GHU�HLQJHVHW]WHQ�5HLQL�

JXQJVPLWWHO�YHUZHQGHW��VR�GDVV�GLH�92&�5HGXNWLRQ�QXU�EHL�GLHVHP�$QWHLO�GHU�(PLVVLRQHQ�ZLUNVDP

ZLUG�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�JJI��]X�HLQHP�HUKÎKWHQ�(QHUJLHEHGDUI

IÔU�GLH�$EOXIWUHLQLJXQJ��GD�GLH�%HODGXQJ�GHU�$EOXIW�PLW�/ÎVHPLWWHOQ�YHUPLQGHUW�ZLUG�XQG�VRPLW�GLH

(IIL]LHQ]�GHU�$EOXIWUHLQLJXQJ�VLQNW�

(UVFKOLH·EDUNHLW

'LH�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��GHU�,QVWDOODWLRQVDXIZDQG�LVW�DOOHUGLQJV�VWDUN�YRQ�GHQ

MHZHLOLJHQ�U¼XPOLFKHQ�*HJHEHQKHLWHQ�XQG�GHU�LQVWDOOLHUWHQ�$EOXIWUHLQLJXQJVDQODJH�DEK¼QJLJ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

.RVWHQ�GHU�$QVFKOÔVVH�DQ�GLH�$EOXIWUHLQLJXQJVDQODJH ���������'0

�*UREH�$EVFK¼W]XQJ�IÔU�3HDN�3XIIHU��5HJHOWHFKQLN�XQG�$5$�$QSDVVXQJ�

-¼KUOLFKH�,QYHVWLWLRQNRVWHQ�EHL�$I$���-DKUH ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

��������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�GHQ

Q¼FKVWHQ����-DKUHQ�DQ�����GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ�XPJHVHW]W�ZLUG

XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������ 0D·QDKPHQ�1U���������8PVWHOOXQJ�DXI�89�)DUEV\VWHP

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�GHU�HLQJHVHW]WHQ�)DUEHQ�XQG�7URFNQXQJVV\VWHPH�DXI�89�)DUEV\VWHP

0LQGHUXQJVZLUNXQJ

/ÎVHPLWWHOHPLVVLRQHQ�DXV�GHP�)DUEV\VWHP�ZHUGHQ�EHL�HLQHU�8PVWHOOXQJ�DXI�89�K¼UWHQGH�)DUEHQ

YROOVW¼QGLJ�YHUPLHGHQ��'LHV�EHWULIIW�VRZRKO�GLH�/ÎVHPLWWHOHPLVVLRQHQ�DXV�GHQ�)DUEHQ�VHOEVW�DOV�DXFK

GLH�(PLVVLRQHQ�DXV�GHP�(LQVDW]�YRQ�9HUGÔQQHU�XQG�9HU]ÎJHUHU�

8PVHW]XQJVSUREOHPH

'HU]HLW�ZHUGHQ�9HUSDFNXQJVWLHIGUXFNDQODJHQ�QLFKW�PLW�89�K¼UWHQGHQ�)DUEV\VWHPHQ�EHWULHEHQ��GD

JUXQGOHJHQGH�WHFKQLVFKH�3UREOHPH�DXIJUXQG�]X�KRKHU�)DUEYLVNRVLW¼WHQ�EHVWHKHQ��'LH�8PVWHOOXQJ

DXI�89�K¼UWHQGH�)DUEV\VWHPH�Z¼UH�PLW�,QYHVWLWLRQVNRVWHQ�XQG�HUKÎKWHQ�%HWULHEVNRVWHQ�DXIJUXQG

GHV�]XV¼W]OLFKHQ�(QHUJLHYHUEUDXFKV�GHU�7URFNQHU�YHUEXQGHQ�

:HLWHUH�8PVWHOOXQJVSUREOHPH�NÎQQHQ�LQVEHVRQGHUH�EHL�/HEHQVPLWWHOYHUSDFNXQJHQ�DXIWUHWHQ�

ZHQQ�KRKH�$QIRUGHUXQJHQ�DQ�GLH�(FKWKHLWHQ�GHU�)DUEHQ�JHVWHOOW�ZHUGHQ��'LH�(FKWKHLWHQ�NÎQQHQ

MHGRFK�PÎJOLFKHUZHLVH�GXUFK�GHQ�$XIWUDJ�HLQHU�]XV¼W]OLFKHQ�:DVVHUODFNVFKLFKW�JHZ¼KUOHLVWHW�ZHU�

GHQ�

'HV�ZHLWHUHQ�NDQQ�GLH�8PVWHOOXQJ�PLW�3UREOHPHQ�EHL�GHU�(LQKDOWXQJ�NRQVWDQWHU�7URFNQXQJVWHPSH�

UDWXUHQ�YHUEXQGHQ�VHLQ��'D�GLH�IDUEK¼UWHQGH�89�6WUDKOXQJ�YRQ�EHVWLPPWHQ�)DUESLJPHQWHQ�EHVRQ�

GHUV�VWDUN�UHIOHNWLHUW�ZLUG��NÎQQHQ�7URFNQXQJVSUREOHPH�EHLP�IO¼FKLJHQ�)DUEDXIWUDJ�DXIWUHWHQ��LQV�

EHVRQGHUH�EHL�:HL·��WHLOZHLVH�MHGRFK�DXFK�EHLP�$XIWUDJ�YRQ�%ODX�XQG�6FKZDU]�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�GHU�0D·QDKPH�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW����GHU�*H�

VDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ��GLH�GHU]HLW�PLW

OÎVHPLWWHOEDVLHUWHP�6\VWHP�EHWULHEHQ�ZHUGHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GHU]HLW�NHLQH�9HUSDFNXQJV�7LHIGUXFNDQODJHQ�PLW

89�K¼UWHQGHQ�)DUEV\VWHPHQ�DUEHLWHQ��GDVV�HV�DEHU�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�GXUFK�WHFKQRORJLVFKH

:HLWHUHQWZLFNOXQJ�GHU�89�)DUEV\VWHPH�EHL����GHU�GHU]HLW�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHPHQ�DUEHL�

WHQGHQ�7LHIGUXFNDQODJHQ�HLQH�8PVWHOOXQJ�DXI�89�)DUEHQ�]X�UHDOLVLHUHQ��ZDV�HLQH�YROOVW¼QGLJH�9HU�

PHLGXQJ�GHU�(PLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�EHZLUNW�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�LVW�GLH�0D·QDKPH�PLW�HLQHP�HUKÎKWHQ�6WURPEHGDUI�]XP

%HWULHE�GHU�89�7URFNQHU�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��MHGRFK�GDYRQ

DEK¼QJLJ��RE�GLH�WHFKQRORJLVFKH�(QWZLFNOXQJ�YRQ�89�EDVLHUWHQ�7LHIGUXFN�)DUEV\VWHPHQ�JHOLQJW��'LH

(QWZLFNOXQJ�LVW�GDUÔEHUKLQDXV�GDYRQ�DEK¼QJLJ��LQ�ZHOFKHP�0D·H�GLH�EHVWHKHQGHQ�9RUEHKDOWH

JHJHQÔEHU�89�)DUEV\VWHPHQ�EHL�GHQ�9HUSDFNXQJVNXQGHQ�DXVJHU¼XPW�ZHUGHQ�NÎQQHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�%HUHFKQXQJ�GHU�8PVWHOOXQJVNRVWHQ�DQ�GHU�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP����

)DUEZHUNH����6FKLFKW�%HWULHE��ZXUGH�DXI�GLH�8PUÔVWXQJVNRVWHQ�IÔU�YHUJOHLFKEDUH�)OH[RGUXFNDQOD�

JHQ�]XUÔFNJHJULIIHQ��GD�IÔU�7LHIGUXFNDQODJHQ�ELVKHU�NHLQH�HQWVSUHFKHQGHQ�WHFKQLVFKHQ�$JJUHJDWH

DXI�GHP�0DUNW�VLQG�

8PUÔVWXQJ�DXI�89�7URFNQXQJVV\VWHPH��PLW����89�7URFNQHUQ� ��������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU�GLH�8PUÔVWXQJVLQYHVWLWLRQ��$I$���-DKUH� ���������'0�D

'LH�HYHQWXHOOHQ�0HKUNRVWHQ�EHLP�(LQNDXI�YRQ�)DUEHQ�ODVVHQ�VLFK�QLFKW�EH]LIIHUQ��GD�GLH�)DUESUHLVH

�ELVKHU�IÔU�GHQ�)OH[RGUXFN�JHOWHQG��MH�QDFK�$QIRUGHUXQJ�XQG�9HUWUDJVEHGLQJXQJHQ�PLW�GHP

)DUEOLHIHUDQWHQ�KRKH�6SDQQEUHLWHQ�DXIZHLVHQ�NÎQQHQ��1¼KHUXQJVZHLVH�ZLUG�GDYRQ�DXVJHJDQJHQ�

GDVV�GLH�XP�FD�������KÎKHUHQ�.RVWHQ�SUR�.LORJUDPP�89�)DUEH�LQ�HWZD�DXVJHJOLFKHQ�ZHUGHQ

GXUFK�GHQ�KÎKHUHQ�)HVWNÎUSHUDQWHLO�GHU�89�)DUEH�SUR�.LORJUDPP��GXUFK�YHUPLQGHUWH�89�

)DUEVFKLFKW�$XIWU¼JH�VRZLH�GXUFK�GHQ�:HJIDOO�GHU�9HUGÔQQHU�9HU]ÎJHUHU�(LQN¼XIH�

0LW�GHQ�JHQDQQWHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�GHQ

Q¼FKVWHQ����-DKUHQ�DQ����GHU��OÎVHPLWWHOEDVLHUWHQ��7LHIGUXFNDQODJHQ�92&�ZLUNVDP�XPJHVHW]W

ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U���������8PVWHOOXQJ�DXI�ZDVVHUEDVLHUWHV

)DUEV\VWHP

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�ZDVVHUEDVLHUWHV�)DUE��XQG�/DFNV\VWHP

0LQGHUXQJVZLUNXQJ

'LH�8PVWHOOXQJ�DXI�ZDVVHUEDVLHUWH�6\VWHPH�YHUPHLGHW�HLQHQ�7HLO�GHU�92&�(PLVVLRQHQ�DXV�GHP

)DUE��XQG�/DFNV\VWHP��'LH�8PVWHOOXQJ�JHKW�MHGRFK�LQ�GHU�5HJHO�PLW�HLQHU�6WLOOOHJXQJ�GHU�$EOXIWUHL�

QLJXQJVDQODJH�HLQKHU��VR�GDVV�GLH�LQ�ZDVVHUEDVLHUWHQ�)DUEHQ�XQG�/DFNHQ�HQWKDOWHQHQ�92&�$QWHLOH

YROOVW¼QGLJ�GLIIXV�HPLWWLHUHQ�

8PVHW]XQJVSUREOHPH

,QVEHVRQGHUH�EHLP�%HGUXFNHQ�YRQ�QLFKW�VDXJHQGHQ�%HGUXFNVWRIIHQ��]�%��.XQVWVWRIIIROLHQ��LVW�PLW

8PVWHOOXQJVSUREOHPHQ�EHL�GHU�)DUEWURFNQXQJ�]X�UHFKQHQ��$QZHQGXQJVEHVFKU¼QNXQJHQ�NÎQQHQ

VLFK�DXFK�EH]ÔJOLFK�(FKWKHLW�XQG�%HVW¼QGLJNHLW�GHU�ZDVVHUEDVLHUWHQ�)DUEHQ��]�%��EHL�/HEHQVPLWWHO�

YHUSDFNXQJHQ��HUJHEHQ��$XIJUXQG�GHU�EHVWHKHQGHQ�.RVWHQYRUWHLOH��LQVEHVRQGHUH�GXUFK�GLH�HLQID�

FKHUH�$QODJHQWHFKQLN��EHLP�(LQVDW]�ZDVVHUEDVLHUWHU�)DUEHQ�LVW�GDYRQ�DXV]XJHKHQ��GDVV�GHU�ÔEHU�

ZLHJHQGH�$QWHLO�GHU�LQ�GLHVHP�'UXFNYHUIDKUHQ�VLQQYROO�SURGX]LHUEDUHQ�3URGXNWH�EHUHLWV�GHUDUW�JH�

GUXFNW�ZLUG��:HLWHUH�8PVWHOOXQJVSRWHQWLDOH�ILQGHQ�VLFK�VRPLW�QXU�LQ�HLQHP�VFKPDOHQ�3URGXNWVHJH�

PHQW��LQ�ZHOFKHP�VLFK�GXUFK�WHFKQRORJLVFKH�:HLWHUHQWZLFNOXQJHQ�GHU�ZDVVHUEDVLHUWHQ�)DUEV\VWHPH

GDV�WHFKQRORJLVFK�]X�SU¼IHULHUHQGH�'UXFNYHUIDKUHQ�YHU¼QGHUW��]�%��LP�%HUHLFK�GHV�)ROLHQGUXFNV��

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�PLW�GHU�0D·QDKPH�HUUHLFKEDUH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW

VLFK�DXI�����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�9HU�

SDFNXQJV�7LHIGUXFNDQODJHQ��GLH�GHU]HLW�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHQ�EHWULHEHQ�ZHUGHQ��������W�D�

0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�92&�$QWHLO�OÎVHPLWWHOEDVLHUWHU�)DUEV\VWHPH�OLHJW�GHU]HLW�EHL�HWZD�����PLW�HLQHP�(PLVVLRQVDQ�

WHLO�YRQ��������]XV¼W]OLFK�HPLWWLHUW�HLQ�$QWHLO�YRQ�������GHU�92&�UHOHYDQWHQ�+LOIVVWRIIH��9HUGÔQ�

QHU�XQG�9HU]ÎJHUHU��(LQVDW]PHQJH� ������GHU�)DUEPHQJH���VR�GDVV�VLFK�HLQH�*HVDPWHPLVVLRQ�YRQ

����GHU�(LQVDW]VWRIIH�GHV�)DUEV\VWHPV�HUJLEW��%HLP�ZDVVHUEDVLHUWHQ�)DUEV\VWHP�EHWU¼JW�GHU��YROO�

VW¼QGLJ�HPLWWLHUHQGH��92&�$QWHLO�HWZD�����VR�GDVV�GLH�8PVWHOOXQJVPD·QDKPH�HLQHQ�$QWHLO�YRQ
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������ �����GHU�92&�(PLVVLRQ�DXV�GHP�)DUEV\VWHP�YHUPHLGHW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ�

GDVV�GLH�0D·QDKPH�LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�DXIJUXQG�WHFKQRORJLVFKHU�:HLWHUHQWZLFNOXQ�

JHQ�GHU�ZDVVHUEDVLHUWHQ�)DUEV\VWHPH�EHL�����GHU��GHU]HLW�OÎVHPLWWHOEDVLHUW�DUEHLWHQGHQ��9HUSDN�

NXQJV�7LHIGUXFNDQODJHQ�XPJHVHW]W�ZLUG��VR�GDVV�VLFK�HLQH�5HGX]LHUXQJ�GHU�*HVDPWHPLVVLRQHQ�YRQ

���HUJLEW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHU�92&�5HGXNWLRQ�PLW�HLQHP�HUKÎKWHQ�6WURPEHGDUI�]XU�)DUEWURFNQXQJ

VRZLH�JJI��PLW�]XV¼W]OLFKHQ�$EZDVVHUEHODVWXQJHQ�DXV�ZDVVHUEDVLHUWHQ�5HLQLJXQJVYRUJ¼QJHQ�YHU�

EXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��$OOHUGLQJV�LVW

GLHV�VHKU�VWDUN�YRQ�GHU�WHFKQRORJLVFKHQ�:HLWHUHQWZLFNOXQJ�GHU�ZDVVHUEDVLHUWHQ�)DUEV\VWHPH�VRZLH

GHU�0DUNWHQWZLFNOXQJ�DXI�GHU�3URGXNWVHLWH�DEK¼QJLJ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��VLQG�GLH

IROJHQGHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�QRWZHQGLJ��'D�HV�VLFK�XP�,QYHVWLWLRQHQ�LQ�JUXQGOH�

JHQGH�3URGXNWLRQVDQODJHQ�KDQGHOW��ZLUG�YRQ�HLQHU�$I$�YRQ���-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ

YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ��$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ�

ZLUG�DQ�GHU�0RGHOOPDVFKLQH�YRQ�HLQHP�M¼KUOLFKHQ�+LOIVVWRII�9HUEUDXFK��9HUGÔQQHU��9HU]ÎJHUHU��YRQ

����W�D��GLHV�HQWVSULFKW�HWZD���������O�D�XQG�HLQHP�5HLQLJXQJVPLWWHO�9HUEUDXFK�YRQ������W�D

��������O�D��DXVJHJDQJHQ��'XUFK�GLH�8PVWHOOXQJ�DXI�HLQ�ZDVVHUEDVLHUWHV�6\VWHP�NDQQ�GHU�+LOIV�

VWRIIYHUEUDXFK�HQWVSUHFKHQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�DXI���W�D��9HUGÔQQHU�XQG�9HU�

]ÎJHUHU���GLHV�HQWVSULFKW�������O�D�XQG�GHU�5HLQLJXQJVPLWWHOYHUEUDXFK�DXI������W�D��FD���������O�D�

YHUPLQGHUW�ZHUGHQ��)ÔU�ZHLWHUH�8PVWHOOXQJVLQYHVWLWLRQHQ�OLHJHQ�NHLQH�YHUDOOJHPHLQHUEDUHQ�'DWHQ

YRU�

(LQVSDUXQJ�GXUFK�YHUPLQGHUWHQ�+LOIVVWRIIHLQVDW]����������O�D�¸������'0�����������'0�D

(LQVSDUXQJ�GXUFK�YHUPLQGHUWHQ�5HLQLJXQJVPLWWHOEHGDUI���������O�D�¸������'0����������'0�D

2KQH�(LQEH]LHKXQJ�GHU�8PVWHOOXQJVNRVWHQ�IÔU�GHQ�8PEDX�GHU�7URFNQXQJVDJJUHJDWH�HUJLEW�VLFK

DXV�GHQ�JHQDQQWHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�SUR

7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����GHU��GHU]HLW�OÎVHPLW�

WHOEDVLHUW�DUEHLWHQGHQ��9HUSDFNXQJV�7LHIGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�DQ�GHU�0RGHOOPDVFKLQH

PLW�HLQHU�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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������ 0D·QDKPHQ�1U���������9HUEHVVHUWHU�8PJDQJ�PLW�92&�

KDOWLJHQ�)DUEHQ�XQG�/DFNHQ�VRZLH�+LOIVVWRIIHQ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�OÎVHPLWWHOKDOWLJHQ�)DUEHQ�XQG�/DFNHQ�VRZLH�+LOIV�

VWRIIHQ�ZLH�9HUGÔQQHU�XQG�9HU]ÎJHUHU

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�%HK¼OWHUQ�NÎQQHQ�92&�

(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'XUFK�GHQ�VRUJI¼OWLJHQ�8PJDQJ�PLW�+LOIVVWRIIHQ�]�%��EHL�GHU�K¼QGL�

VFKHQ�=XIÔKUXQJ�YRQ�9HUGÔQQHUQ�XQG�9HU]ÎJHUHUQ�NÎQQHQ�7URSI��XQG�9HUGXQVWXQJVYHUOXVWH�YHU�

PLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�WHLOZHLVH�DXFK�PDQJHOQGH�0RWLYDWLRQ�GHU�%HOHJVFKDIWHQ�GLH�8PVHW�

]XQJ�GHU�0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�]X�HUZDUWHQGH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D�

GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\WHP�LQ�9HUSDFNXQJV�

7LHIGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHP�6\VWHP�EHWULHEHQ�ZHUGHQ��������W�D��0DVFKLQHQNRQ�

VWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�GLH�0D·QDKPH�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�DQ������GHU�9HUSDN�

NXQJV�7LHIGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�HLQH�5HGX]LHUXQJ�GHU�92&�(PLVVLRQHQ�DXV�GHP�)DUE�

XQG�/DFNV\VWHP�YRQ�����EHZLUNW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOWZLUNXQJHQ�YHUEXQ�

GHQ�

(UVFKOLH·EDUNHLW
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'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�HQWVSUHFKHQGH

8QWHUZHLVXQJHQ�GHU�0LWDUEHLWHU�HUIROJHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��LVW�GLH�0D·�

QDKPH�PLW�GHQ�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�YHUEXQGHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�9HUGÔQQHU�9HU]ÎJHUHU�GHU]HLW� �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ �������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ���������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

�����GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU

0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������ 0D·QDKPHQ�1U���������$XWRPDWLVFKH�/ÎVHPLWWHO]XIÔKUXQJ

.XU]�%HVFKUHLEXQJ

9HUPLQGHUXQJ�GHU�K¼QGLVFKHQ�=XIXKU�YRQ�9HUGÔQQHUQ�9HU]ÎJHUHUQ�GXUFK�DXWRPDWLVFKH�/ÎVHPLWWHO�

]XIÔKUXQJ�ÔEHU�HLQ�YHUURKUWHV�6\VWHP

0LQGHUXQJVZLUNXQJ

'LH�DXWRPDWLVFKH�=XIÔKUXQJ�YRQ�/ÎVHPLWWHOQ�YHUULQJHUW�HLQHQ�7HLO�GHU�GLIIXVHQ�92&�(PLVVLRQHQ�EHL

GHU�(LQVWHOOXQJ�GHU�)DUEYLVNRVLW¼W�LP�)DUENDVWHQ��'LH�GLIIXVHQ�(PLVVLRQHQ�HQWVWHKHQ�GHU]HLW�GXUFK

9HUGXQVWXQJVYHUOXVWH�EHL�GHU�K¼QGLVFKHQ�=XIÔKUXQJ�

8PVHW]XQJVSUREOHPH

%HL�$OWDQODJHQ�LVW�GLH�0D·QDKPH�PLW�KRKHQ�,QYHVWLWLRQVNRVWHQ�YHUEXQGHQ��GHQHQ�MHGRFK�YHUULQJHU�

WH�+LOIV]HLWHQ�JHJHQÔEHUVWHKHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�PLW�GHU�0D·QDKPH�HUUHLFKEDUH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW

VLFK�DXI�����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�9HU�

SDFNXQJV�7LHIGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHPHQ�EHWULHEHQ�ZHUGHQ��������W�D�

0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�GLH�92&�(PLVVLRQHQ�DXV�GHU�9LVNRVLW¼WVHLQVWHOOXQJ�HWZD�����GHU

*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�EHWUDJHQ�XQG�GXUFK�GLH�0D·QDKPH�HLQH�5HGX�

]LHUXQJ�GHU�(PLVVLRQHQ�XP�����HUUHLFKW�ZLUG��,Q�GHQ�Q¼FKVWHQ����-DKUHQ�LVW�HLQH�(UKÎKXQJ�GHV

GHU]HLW�EHL�����OLHJHQGHQ�$XVVWDWWXQJVJUDGHV�XP�����HUUHLFKEDU��VR�GDVV�GLH�8PVHW]XQJ�GHU

0D·QDKPH�EHL�GLHVHP�%UDQFKHQDQWHLO�92&�ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8PZHOWZLUNXQJHQ

YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

'LH�(UVFKOLH·XQJ�GHV�0LQGHUXQJVSRWHQWLDOV�EHGDUI�NHLQHU�=XVDW]DNWLYLW¼WHQ��GD�PLW�GHP�$QOD�

JHQDXVWDXVFK�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�YRQ�YHUURKUWHQ�/ÎVXQJVPLWWHO]XIXKUV\VWHPHQ

HLQKHUJHKW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��VLQG�PLW�GHU

8PVHW]XQJ�GHU�0D·QDKPH�GLH�IROJHQGHQ�.RVWHQ�YHUEXQGHQ��'D�HV�VLFK�EHL�GHQ�=XIÔKUXQJVV\VWH�

PHQ�XP�GLH�,QYHVWLWLRQ�LQ�HLQ�JUXQGOHJHQGHV�$QODJHQ]XEHKÎU�KDQGHOW��ZLUG�HLQ�$EVFKUHLEXQJV]HLW�

UDXP�YRQ���-DKUHQ�DQJHVHW]W�

,QYHVWLWLRQVNRVWHQ�IÔU�HLQH�=XIÔKUXQJVOHLWXQJ� ������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU���=XIÔKUXQJVOHLWXQJHQ��$I$���-DKUH� ��������'0�D

(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�9HUGÔQQHU����� ������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�9HUGÔQQHU�������'0�O� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

����'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����GHU

OÎVHPLWWHOEDVLHUW�DUEHLWHQGHQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG�DQ

GHU�0RGHOOPDVFKLQH�PLW�HLQHU�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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������ 0D·QDKPHQ�1U���������9HUEHVVHUWH�.DSVHOXQJ�YRQ

)DUEV\VWHPHQ�XQG�7URFNQHUQ

.XU]�%HVFKUHLEXQJ

(LQEDX�HLQHU�YHUEHVVHUWHQ�.DSVHOXQJ�YRQ�)DUEV\VWHPHQ�XQG�7URFNQHUQ

0LQGHUXQJVZLUNXQJ

'XUFK�HLQH�2SWLPLHUXQJ�GHU�.DSVHOXQJ�XQG�GHU�/XIWIÔKUXQJ�LQ�GHQ�7URFNQHUQ�NÎQQHQ�GLH�GLIIXVHQ�

QLFKW�YRQ�GHU�$EOXIWUHLQLJXQJ�HUID·WHQ�(PLVVLRQHQ�DXV�GHQ�)DUEZHUNHQ�YHUPLQGHUW�ZHUGHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GHU�KRKH�,QYHVWLWLRQVNRVWHQEHGDUI�EHL�GHU�1DFKUÔVWXQJ

YRQ�$OWDQODJHQ�]X�EHQHQQHQ��'LH�=XJ¼QJOLFKNHLW�GHU�$QODJH�ZLUG�GXUFK�GLH�YHUEHVVHUWH�.DSVHOXQJ

HLQJHVFKU¼QNW��VR�GDVV�WHLOZHLVH�HUKÎKWH�+LOIV]HLWHQ�DXIWUHWHQ�

$Q�GHQ�KHXWH�DQJHERWHQHQ�'UXFNDQODJHQ�VLQG�GLH�EHQDQQWHQ�2SWLPLHUXQJVPD·QDKPHQ�YLHOIDFK

XPJHVHW]W�XQG�6WDQG�GHU�7HFKQLN�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�PLW�GHU�0D·QDKPH�HUUHLFKEDUH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW

VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ

9HUSDFNXQJV�7LHIGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHPHQ�EHWULHEHQ�ZHUGHQ��������W�D�

0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�HWZD�����GHU�(PLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�GHU

'UXFNDQODJH�HQWVWHKHQ�XQG�EHL�HLQHU�XQJHQÔJHQGHQ�.DSVHOXQJ�YRQ�GHU�$EOXIWUHLQLJXQJ�QXU�HWZD

����GHU�(PLVVLRQHQ�HUIDVVW�ZHUGHQ��(LQH�YHUEHVVHUWH�.DSVHOXQJ�LVW�PLW�HLQHU�(UKÎKXQJ�GHV�(UIDV�

VXQJVJUDGHV�DXI�����YHUEXQGHQ��6RPLW�ZHUGHQ������� �����GHU�(PLVVLRQHQ�DXIJUXQG�XQJHQÔ�

JHQGHU�.DSVHOXQJ�LQ�GHU�'UXFNDQODJH�YHUPLQGHUW��(WZD�����GHU�OÎVHPLWWHOEDVLHUWHQ�7LHIGUXFNDQOD�

JHQ�VLQG�GHU]HLW�XQJHQÔJHQG�JHNDSVHOW��VR�GDVV�GLH�0D·QDKPH�QXU�EHL�GLHVHP�7HLO�GHU�$QODJHQ

92&�ZLUNVDP�XPJHVHW]W�ZHUGHQ�NDQQ��,Q�GHQ�Q¼FKVWHQ����-DKUHQ�HUVFKHLQW�HLQH�YHUEHVVHUWH�.DS�

VHOXQJ�EHL�����GHU�GHU]HLW�XQJHQÔJHQG�JHNDSVHOWHQ�$QODJHQ�HUUHLFKEDU�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�8PVHW]XQJ�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8P�

ZHOWZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

=XU�(UVFKOLH·XQJ�GHV�0LQGHUXQJVSRWHQWLDOV�VLQG�NHLQH�=XVDW]DNWLYLW¼WHQ�QRWZHQGLJ��GD�PLW�GHP

$QODJHQDXVWDXVFK�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�JHNDSVHOWHU�)DUEV\VWHPH�XQG�7URFNQHU�HLQ�

KHUJHKW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

'LH�0D·QDKPH�LVW�DQ�GHU�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��PLW

GHQ�IROJHQGHQ�8PUÔVWXQJVNRVWHQ�YHUEXQGHQ�

(LQEDX�HLQHU�7UHQQZDQG�]XU�(LQNDSVHOXQJ�GHU�$QODJH ��������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ��$I$���-DKUH� ���������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�GHQ

Q¼FKVWHQ����-DKUHQ�EHL�����GHU�OÎVHPLWWHOEDVLHUW�DUEHLWHQGHQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ�92&�

ZLUNVDP�XPJHVHW]W�ZLUG�XQG�DQ�GHU�0RGHOOPDVFKLQH�PLW�HLQHU�92&�5HGXNWLRQ�YRQ�������W�D�YHU�

EXQGHQ�LVW�



Hamburg, Oktober 1999 199

������� 0D·QDKPHQ�1U����������5HJHOXQJVWHFKQLVFKH�2SWLPLHUXQJ

GHU�$EOXIWUHLQLJXQJVDQODJH

.XU]�%HVFKUHLEXQJ

5HJHOXQJVWHFKQLVFKH�2SWLPLHUXQJ�GHU�$EOXIWUHLQLJXQJVDQODJH

0LQGHUXQJVZLUNXQJ

'LH�UHJHOXQJVWHFKQLVFKH�2SWLPLHUXQJ�GHU�$EOXIWUHLQLJXQJVDQODJH�YHUPHLGHW�HLQHQ�7HLO�GHU�92&�

(PLVVLRQHQ�DXV�GHP�5HLQJDV�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�KRKH�,QYHVWLWLRQVNRVWHQEHGDUI�]X�EHQHQQHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�PLW�GHU�0D·QDKPH�HUUHLFKEDUH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW

VLFK�DXI���W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�9HUSDN�

NXQJV�7LHIGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHPHQ�EHWULHEHQ�ZHUGHQ��������W�D��0D�

VFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�����GHU�(PLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�GHU�'UXFN�

DQODJH�HQWVWHKHQ�XQG�PLW�GHU�0D·QDKPH�HLQH�92&�0LQGHUXQJ�YRQ�����JHJHQÔEHU�HLQHU�UHJH�

OXQJVWHFKQLVFK�QLFKW�RSWLPLHUWHQ$EOXIWUHLQLJXQJVDQODJH�HUUHLFKEDU�LVW��(WZD�����GHU�$EOXIWUHLQL�

JXQJVDQODJHQ�YRQ�OÎVHPLWWHOEDVLHUWHQ�7LHIGUXFNPDVFKLQHQ�VLQG�GHU]HLW�QLFKW�UHJHOXQJVWHFKQLVFK

RSWLPLHUW��VR�GDVV�GLH�0D·QDKPH�QXU�EHL�GLHVHP�7HLO�GHU�$QODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZHUGHQ

NDQQ��,Q�GHQ�Q¼FKVWHQ����-DKUHQ�LVW�HLQH�2SWLPLHUXQJ�EHL�����GHU�GHU]HLW�XQJHQÔJHQG�JHUHJHOWHQ

$QODJHQ�HUUHLFKEDU�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8PZHOWZLUNXQJHQ

YHUEXQGHQ�



UFOPLAN-Vorhaben Nr. 204 04 906/01

,,Senkung der VOC-Emissionen aus Druckereien“ 
Anlagenband 1

200

(UVFKOLH·EDUNHLW

=XU�(UVFKOLH·XQJ�GHV�0LQGHUXQJVSRWHQWLDOV�VLQG�NHLQH�=XVDW]DNWLYLW¼WHQ�QRWZHQGLJ��GD�PLW�GHP�$Q�

ODJHQDXVWDXVFK�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�UHJHOXQJVWHFKQLVFK�RSWLPLHUWHU�$EOXIWUHLQL�

JXQJVDQODJHQ�HLQKHUJHKW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

'LH�0D·QDKPH�LVW�DQ�GHU�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��PLW

GHQ�IROJHQGHQ�8PUÔVWXQJVNRVWHQ�YHUEXQGHQ�

,QYHVWLWLRQVNRVWHQ�IÔU�0HVV���6WHXHUXQJV��XQG�5HJHOXQJVWHFKQLN �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ��$I$���-DKUH� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJLEW�VLFK�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ���������'0�SUR

7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�EHL

����GHU�OÎVHPLWWHOEDVLHUW�DUEHLWHQGHQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ�92&�ZLUNVDP�XPJHVHW]W

ZLUG�XQG�DQ�GHU�0RGHOOPDVFKLQH�PLW�HLQHU�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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��� 9HUSDFNXQJVWLHIGUXFN�ZDVVHUEDVLHUW

�0DVFK��.RQVW������

���� �)DUEV\VWHPH

'LH�5H]HSWXUHQ�HQWVSUHFKHQ�ZHLWJHKHQG�GHQHQ�GHU�ZDVVHUEDVLHUWHQ�)OH[RGUXFNIDUEHQ��'LH�IROJHQ�

GH�7DEHOOH�]HLJW�'XUFKVFKQLWWVUH]HSWXUZHUWH�

7DEHOOH�����'XUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�YRQ�ZDVVHUEDVLHUWHQ�9HUSDFNXQJV�

7LHIGUXFNIDUEHQ

%HVWDQGWHLO ,QKDOWVWRIIH $QWHLO��*HZ���

&MRHIQMXXIP

��[ÇWWIVMKI�0¸WIQMXXIPOSQTSRIRXI ;EWWIV ��������

�SVKERMWGLI�0¸WIQMXXIPOSQTSRIRXI %POSLSPI��^�&��)XLERSP��-WSTVSTERSP� ������

��[IMXIVI�&MRHIQMXXIPOSQTSRIRXI ^�&��4SP]IWXIV��YRH�%GV]PLEV^I��4SP]ZIR]PEGIXEX ��������

��[IMXIVI�&MRHIQMXXIPOSQTSRIRXI %QQSRMEO��%QMRI �����

*EVFQMXXIP ERSVKERMWGLI�4MKQIRXI�
SVKERMWGLI�4MKQIRXI

��������

*EVF�,MPJWQMXXIP Y�E��;EGLWI��;IMGLQEGLIV��/SQTPI\FMPHRIV ������

4L]WMO��)MKIRWGLEJXIR��*IWXO¸VTIVKILEPX������������YRXIVIV�,IM^[IVX�� ����1.�OK��GE��T,�;IVX��

?ÓOSTSP�+QF,���&�%�9�1�������A

���� �%HGUXFNVWRIIH�	�3URGXNWH

*UXQGV¼W]OLFK�ZHUGHQ�LP�ZDVVHUEDVLHUWHQ�9HUSDFNXQJVWLHIGUXFN�GLH�IROJHQGHQ�0DWHULDOLHQ�EH�

GUXFNW��YRQ�3DSLHU�XQG�.DUWRQ��ODFNLHUWH�$OXPLQLXPIROLHQ�XQG�YHUVFKLHGHQH�.XQVWVWRIIH��+RO]GHNR�

UH��7DSHWHQ��39&�)X·EÎGHQ��=LJDUHWWHQYHUSDFNXQJHQ��IOH[LEOH�9HUSDFNXQJHQ�233��3(7��,QVEHVRQGH�

UH�EHL�QLFKW�VDXJHQGHQ�)ROLHQ�EHVWHKHQ�DOOHUGLQJV�HQJH�DQZHQGXQJVWHFKQLVFKH�*UHQ]HQ�



UFOPLAN-Vorhaben Nr. 204 04 906/01

,,Senkung der VOC-Emissionen aus Druckereien“ 
Anlagenband 1

202

���� 92&�UHOHYDQWH�(LQVDW]VWRIIH

'LH�IROJHQGH�7DEHOOH�]HLJW�HLQH�$XVZDKO�W\SLVFKHU�92&�UHOHYDQWHU�(LQVDW]VWRIIH�XQG�LKUH�$QZHQ�

GXQJVEHUHLFKH�

7DEHOOH�����92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�ZDVVHUEDVLHUWHQ�9HUSDFNXQJV�

7LHIGUXFN

6WRII 'DPSIGUXFN (LQVDW]]ZHFN 6SH]LILVFKH�(LQVDW]PHQJH
MR�+I[���HIV�IMRKIWIX^XIR�*EVFIA

)XL]PEGIXEX ���L4E :IVH²RRIV��6IMRMKYRKWQMXXIP

)XLERSP ���L4E 8VSGORYRKWFIWGLPIYRMKIV�
6IMRMKYRKWQMXXIP

-WSTVSTERSP ���L4E 8VSGORYRKWFIWGLPIYRMKIV�
6IMRMKYRKWQMXXIP

7TI^MEPFIR^MR��%�-� ��������L4E 6IMRMKYRKWQMXXIP

8IWXFIR^MR��%�--��%�---� GE�����������L4E 6IMRMKYRKWQMXXIP

:3'�MR�*EVFI�� ����

:3'�EPW�:IVH²RRIV�
8VSGORYRKW�
FIWGLPIYRMKIV�� ����

:3'�EPW
6IMRMKYRKWQMXXIP� �����

?,4:������A ?ÓOSTSP�����A

���� *HQHKPLJXQJVSIOLFKWHQ

9HUSDFNXQJV�7LHIGUXFNDQODJHQ��LQ�GHQHQ�OÎVHPLWWHOKDOWLJH��GLHV�JLOW�DXFK�IÔU�GLH�ZDVVHUEDVLHUWHQ

)DUEV\VWHPH�PLW�HQWVSUHFKHQG�JHULQJHQ�/ÎVHPLWWHODQWHLOHQ��)DUEHQ�]XP�(LQVDW]�NRPPHQ��VLQG�QDFK

���%,PVFK9��=LII�������JHQHKPLJXQJVSIOLFKWLJ��'HU�6FKZHOOHQZHUW��DE�GHP�HLQH�*HQHKPLJXQJV�

SIOLFKW�EHVWHKW��OLHJW�EHL�)DUEHQ��GLH�PHKU�DOV����*HZ���(WKDQRO�HQWKDOWHQ�EHL����NJ�/ÎVHPLWWHOHLQ�

VDW]�SUR�6WXQGH��IÔU�DQGHUH�)DUEHQ�EHL����NJ�K��)ÔU�HWKDQROEDVLHUWH�)DUEHQ�JLOW�ELV�XQWHU�����NJ�K

GDV�YHUHLQIDFKWH��GDUÔEHU�GDV�QRUPDOH�*HQHKPLJXQJVYHUIDKUHQ��%HL�DQGHUHQ�)DUEHQ�OLHJW�GLHVH

*UHQ]H�EHL�����NJ�K�

'LH�LP�ZDVVHUEDVLHUWHQ�9HUSDFNXQJVWLHIGUXFN�HLQJHVHW]WHQ�/ÎVHPLWWHO�IDOOHQ�ÔEHUZLHJHQG�LQ�.ODVVH

,,,�GHU�7$�/XIW��VR�GDVV�VLFK�KLHU�HLQ�HLQ]XKDOWHQGHU�(PLVVLRQVZHUW�YRQ�����PJ�P��HUJLEW��IDOOV�GHU

6FKZHOOHQZHUW�YRQ�����NJ�(PLVVLRQHQ�SUR�%HWULHEVVWXQGH�HUUHLFKW�ZLUG��9RQ�GHU�*HQHKPLJXQJV�

SIOLFKW�VLQG�QDFK�GHU����%,PVFK9�QXU�JUR·H�%HWULHEH�EHWURIIHQ��GD�QXU�VLH�GLH�0HQJHQVFKZHOOH�YRQ

���NJ�K�/ÎVHPLWWHOHLQVDW]��DXV�GHU�)DUEH��ÔEHUVFKUHLWHQ���

����������������������������������������������������

��� +ILX�QER�ZSR�IMRIQ�^[IMWGLMGLXMKIR�&IXVMIF�QMX�IMRIV���8EKI�;SGLI�YRH�IMRIQ�HYVGLWGLRMXXPMGLIR�0¸WIQMXXIPKILEPX�ZSR
�����MR�HIV�*EVFI�EYW��IVKIFI�WMGL�IMR�NÇLVPMGLIV�*EVFIMRWEX^�ZSR�GE��������X��EF�HIQ�IMRI�+IRILQMKYRKWTJPMGLX�FIWX²RHI�
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���� (PLVVLRQVTXHOOHQ��(LQIOX·IDNWRUHQ�	�(PLVVLRQVELODQ]

������ (PLVVLRQVTXHOOHQ

$EELOGXQJ�����92&�(PLVVLRQVTXHOOHQ�LP�ZDVVHUEDVLHUWHQ�9HUSDFNXQJV�7LHIGUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

(Abluft-
reinigung)

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430������A

�� )RUP�+HUVWHOOXQJ��'LH�+HUVWHOOXQJ�YRQ�7LHIGUXFN]\OLQGHUQ�IÔU�GHQ�9HUSDFNXQJVWLHIGUXFN�HUIROJW

KHXWH�QXU�QRFK�LQ�JHULQJHP�0D·�LQ�'UXFNEHWULHEHQ��GD�GHU�ÔEHUZLHJHQGH�$QWHLO�GLHVHU�'UXFN�

IRUPHQ�YRQ�VSH]LDOLVLHUWHQ�'LHQVWOHLVWHUQ�]XJHOLHIHUW�ZLUG��92&�KDOWLJH�0LWWHO�ZHUGHQ�EHL�GHU

=\OLQGHUKHUVWHOOXQJ�XQG�LQVEHVRQGHUH�EHL�GHU�=\OLQGHUNRUUHNWXU�SUDNWLVFK�DXVVFKOLH·OLFK�]X�5HL�

QLJXQJV]ZHFNHQ�HLQJHVHW]W��+LHU�NRPPHQ�PHLVW�GLH�LQ�GHQ�MHZHLOLJHQ�)DUEV\VWHPHQ�YHUZHQGH�

WHQ�/ÎVHPLWWHO�]XP�(LQVDW]��%HL�GHU�DQVFKOLH·HQGHQ�HOHNWURO\WLVFKHQ�(QWIHWWXQJ�ZLUG�WHLOZHLVH

HLQH�HWZD����LJH�(WKDQRO��RGHU�0HWKDQROOÎVXQJ�YHUZHQGHW��XP�GLH�2EHUIO¼FKHQVSDQQXQJ

KHUDE]XVHW]HQ��(LQ�JUR·HU�7HLO�GLHVHU�/ÎVHPLWWHO�YHUGXQVWHW��GHU�ÔEULJH�7HLO�JHODQJW�LQV�$EZDV�

VHU��'D�GLH�.RUUHNWXUSO¼W]H�DXV�$UEHLWVVFKXW]JUÔQGHQ�PLW�$EOXIWDEVDXJDQODJHQ�DXVJHVWDWWHW

VLQG��ZHUGHQ�GLH�YHUGXQVWHQGHQ�92&�ÔEOLFKHUZHLVH�HUIDVVW�XQG�ÔEHU�'DFK�DEJHOHLWHW�

�� 'UXFNSUR]HVV�

%HLP�'UXFN�EHJLQQW�GLH�9HUGXQVWXQJ�GHU�92&�UHOHYDQWHQ�)DUELQKDOWVVWRIIH��RUJDQLVFKH�/ÎVH�

PLWWHONRPSRQHQWHQ�XQG�7URFNQXQJVEHVFKOHXQLJHU���'D�GLH�0DVFKLQHQ�LQ�GHU�5HJHO�QLFKW�DQ

HLQH�$EOXIW�UHLQLJXQJ�DQJHVFKORVVHQ�VLQG��YHUGXQVWHQ�GLH�6WRIIH�GLIIXV�LQ�GLH�8PJHEXQJVOXIW�

�� )DUE�7URFNQXQJ�

%HL�GHU�7URFNQXQJ�GHU�)DUEH�XQWHU�:DUPOXIW]XIXKU�YHUGXQVWHQ�GLH�$ONRKRODQWHLOH��FD����ELV
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������GLH�:DVVHUDQWHLOH�XQG�GLH�IOÔFKWLJHQ�+LOIVVWRIIH��ZLH�]�%��7URFNQXQJVEHVFKOHXQLJHU��DXV

GHP�)DUEILOP��'LH�$EOXIW�GHU�7URFNQHU�ZLUG�LP�1RUPDOOIDOO�ÔEHU�'DFK�DEJHIÔKUW�

�� =ZLVFKHQUHLQLJXQJ�

%HL�KRKHQ�$XIODJHQ��EHL�SUREOHPDWLVFKHQ�%HGUXFNVWRIIHQ�XQG�EHL�KRKHQ�4XDOLW¼WVDQIRUGHUXQ�

JHQ�VLQG�=ZLVFKHQUHLQLJXQJHQ�GHU�'UXFNZHUNH�QRWZHQGLJ��'DEHL�NRPPW�SUDNWLVFK�DXVVFKOLH·�

OLFK�:DVVHU��JJI��PLW�JHULQJHQ�/ÎVHPLWWHO]XJDEHQ��DQDORJ�]X�GHQ�)DUEYHUGÔQQHUQ���]XP�(LQ�

VDW]�

�� $EOXIWUHLQLJXQJ�

(LQH�$EOXIWUHLQLJXQJ�ILQGHW�LQ�GHU�5HJHO�QLFKW�VWDWW�

�� :HLWHUYHUDUEHLWXQJ�

-H�QDFK�,QOLQH�:HLWHUYHUDUEHLWXQJ�WUHWHQ�EHLP�7URFNQHQ�GLH�92&�$QWHLOH�DXV�/DFNHQ�XQG�.OH�

EHUQ�DXV�

�� *UXQG��	�7HLOHUHLQLJXQJ�

'LH�IDUEIÔKUHQGHQ�7HLOH�ZHUGHQ�QDFK�$XIWUDJVHQGH�NRPSOHWW�DXV�GHQ�0DVFKLQHQ�JHQRPPHQ

XQG�DQ�HQWVSUHFKHQGHQ�:DVFKSO¼W]HQ�JHV¼XEHUW��:¼KUHQG�IULVFKH�)DUEYHUXQUHLQLJXQJHQ�SUR�

EOHPORV�PLW�:DVVHU�DEJHZDVFKHQ�ZHUGHQ�NÎQQHQ��VLQG�DQJHWURFNQHWH�)DUEHQ�WHLOZHLVH�QXU

VHKU�VFKZHU�]X�HQWIHUQHQ��+LHU�NRPPHQ�LQ�NOHLQHUHQ�0HQJHQ�DJJUHVVLYH��OHLFKWIOÔFKWLJH�/ÎVH�

PLWWHO��$�,�0LWWHO��]XP�(LQVDW]�
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������ (PLVVLRQVELODQ]

)ÔU�HLQH�W\SLVFKH�0RGHOOPDVFKLQH�HUJLEW�VLFK�DXI�%DVLV�GHU�LP�3URMHNWUDKPHQ�GXUFKJHIÔKUWHQ�'D�

WHQHUKHEXQJ�GDV�IROJHQGH�(LQVDW]��XQG�(PLVVLRQVVFKDXELOG�

$EELOGXQJ�����92&�-DKUHVELODQ]�HLQHU�9HUSDFNXQJV�7LHIGUXFNPDVFKLQH

�ZDVVHUEDVLHUWHV�)DUEV\VWHP�

Maschinen-
reinigung

(50%)

Farb-
kasten

Verdünner/Verzögerer

5,0 t/a

= 5,0 t/a VOC

Farbe

252,5 t/a

= 12,6 t/a VOC

Reinigungsmittel

25,2 t/a

= 25,2 t/a VOC

Reinigungsmittel-
regeneration

Nicht-emittierend

(„gefaßt“)

 = 0,5 t/a VOC

Teile-
reinigung

(50%)

Verpackungs-Tiefdruck-Modellmaschine (wasserbasiertes Farbsystem)
8 Farbwerke; Breite 1,20 m; Zylinderumfang 1,00 m

 Diffuse VOC-Emission = 60,7 t/a
(aus Farbe 12,5  t/a; aus Lack 18,3  t/a;

aus Verdünner+Verzögerer 4,9 t/a;
 aus Reinigungsmittel 24,8 t/a)

im Abfall gefaßte und
zerstörte VOC= 0,5 t/a

(aus Farbe << 0,1 t/a;
aus Verdünner+Verzögerer 0,1 t/a;

aus Reinigungsmittel 0,4 t/a)

Lack

75,7 t/a

= 18,3 t/a VOC

_Ó/3430������A
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���� 0LQGHUXQJVPD·QDKPHQ

������ 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ�YRQ�92&�

KDOWLJHQ�+LOIVVWRIIHQ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�92&�KDOWLJHQ�+LOIVVWRIIHQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�%HK¼OWHUQ�IÔU�92&�KDOWLJH

+LOIVVWRIIH�XQG�3XW]WÔFKHU�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'HU�VSDUVDPH�8PJDQJ�PLW

92&�KDOWLJHQ�5HLQLJXQJVPLWWHOQ�EHL�GHU�K¼QGLVFKHQ�0DVFKLQHQUHLQLJXQJ�IÔKUW�]XU�9HUEUDXFKVPLQ�

GHUXQJ��GD�7URSI��XQG�9HUGXQVWXQJVYHUOXVWH�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�WHLOZHLVH�DXFK�PDQJHOQGH�0RWLYDWLRQ�GHU�%HOHJVFKDIW�GLH�8PVHW�

]XQJ�GHU�0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�7LHIGUXFNPDVFKLQHQ��GLH�PLW�ZDVVHUEDVLHUWHP

)DUEV\VWHP�EHWULHEHQ�ZHUGHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU�$QODJHQ�XPJHVHW]W

ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�PLW�NHLQHQ�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�8QWHUZHLVXQJHQ

GHU�0LWDUEHLWHU�GXUFKJHIÔKUW�ZHUGHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW��(WKDQRO��(WK\ODFHWDW�R�¼�� �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ ������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ���������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

�����GHU�ZDVVHUEDVLHUWHQ�9HUSDFNXQJV�7LHIGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU

0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������ 0D·QDKPHQ�1U���������9HUEHVVHUWHU�8PJDQJ�PLW�92&�

KDOWLJHQ�)DUEHQ�XQG�/DFNHQ�VRZLH�+LOIVVWRIIHQ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�OÎVHPLWWHOKDOWLJHQ�)DUEHQ�XQG�/DFNHQ�VRZLH�+LOIV�

VWRIIHQ�ZLH�9HUGÔQQHU��9HU]ÎJHUHU�

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�%HK¼OWHUQ�NÎQQHQ�92&�

(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'XUFK�GHQ�VRUJI¼OWLJHQ�8PJDQJ�PLW�+LOIVVWRIIHQ�]�%��EHL�GHU�K¼QGL�

VFKHQ�=XIÔKUXQJ�YRQ�9HUGÔQQHUQ�XQG�9HU]ÎJHUHUQ�NÎQQHQ�7URSI��XQG�9HUGXQVWXQJVYHUOXVWH�YHU�

PLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�WHLOZHLVH�DXFK�PDQJHOQGH�0RWLYDWLRQ�GHU�%HOHJVFKDIWHQ�GLH�8PVHW�

]XQJ�GHU�0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�]X�HUZDUWHQGH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D

HQWVSUHFKHQG�����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\WHP�LQ�9HUSDFNXQJV�

7LHIGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHP�6\VWHP�EHWULHEHQ�ZHUGHQ��������W�D��0DVFKLQHQNRQ�

VWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�GLH�0D·QDKPH�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�DQ������GHU�9HUSDN�

NXQJV�7LHIGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�HLQH�5HGX]LHUXQJ�GHU�92&�(PLVVLRQHQ�DXV�GHP�)DUE�

XQG�/DFNV\VWHP�YRQ�����EHZLUNW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOWZLUNXQJHQ�YHUEXQ�

GHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�HQWVSUHFKHQGH

8QWHUZHLVXQJHQ�GHU�0LWDUEHLWHU�HUIROJHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��LVW�GLH�0D·�

QDKPH�PLW�GHQ�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�YHUEXQGHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�9HUGÔQQHU�9HU]ÎJHUHU�GHU]HLW� �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ ������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJLEW�VLFK�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU

OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�7LHIGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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��� )OH[RGUXFN�DOOJHPHLQ

���� 'UXFNSULQ]LS

'HU�)OH[RGUXFN�LVW�HLQ�9HUIDKUHQ�GHV�GLUHNWHQ�5RWDWLRQVGUXFNHV�PLW�HODVWLVFKHQ��HUKDEHQHQ�'UXFN�

IRUPHQ��GLH�DXI�3ODWWHQ]\OLQGHUQ�XQWHUVFKLHGOLFKHU�8PI¼QJH�EHIHVWLJW�ZHUGHQ�NÎQQHQ��'LH�GÔQQ�

IOÔVVLJH�)DUEH�ZLUG�YRQ�HLQHU�7DXFKZDO]H�]XU�$XIWUDJVZDO]H��PHLVW�5DVWHUZDO]HQ��JHIÔKUW��=ZLVFKHQ

GLHVHQ�EHLGHQ�:DO]HQ�HUIROJW�GXUFK�$ESUHVVHQ�GLH�)DUEGRVLHUXQJ��'LH�$XIWUDJVZDO]H�ÔEHUWU¼JW�GHQ

)DUEILOP�DXI�GHQ�HLJHQWOLFKHQ�'UXFN]\OLQGHU�PLW�GHU�'UXFNIRUP��,Q�GHU�)DUEZDQQH�EHILQGHQ�VLFK

HLQH�)DUEXPODXISXPSH��GLH�GLH�)DUEH�XQG�=XV¼W]H�VW¼QGLJ�XPZ¼O]W��'HU�)DUEXPODXISXPSH�DQJH�

VFKORVVHQ�LVW�GHU�VRJHQDQQWH�9LVFRPDW��GHU�GXUFK�DXWRPDWLVFKH�=XGRVLHUXQJ�YRQ�9HUGÔQQHU�9LVNR�

VLW¼W�XQG�)DUEWRQ�NRQVWDQW�K¼OW�

'LH�GUXFNHQGHQ�(OHPHQWH�OLHJHQ�UHOLHIDUWLJ�HUKDEHQ��GLH�QLFKWGUXFNHQGHQ�%HUHLFKH�VLQG�YHUWLHIW�XQG

ZHUGHQ�QLFKW�HLQJHI¼UEW��'HU�'UXFN�HUIROJW�JHJHQ�HLQHQ�*HJHQGUXFN]\OLQGHU��'LH�IOH[LEOHQ�'UXFN�

IRUPHQ�HUODXEHQ�GHQ�'UXFN�DXI�UDXH�2EHUIO¼FKHQ�

$EELOGXQJ�����$XIEDX�HLQHV�)OH[RGUXFNIDUEZHUNHV�PLW�]ZHL�:DO]HQ

?ÓOSTSP�+QF,��&�%�9�1�������A

$OV�0DWHULDO�IÔU�GLH�'UXFNIRUP�ZHUGHQ�KHXWH�ÔEHUZLHJHQG�ZHLFKH�)RWRSRO\PHUSODWWHQ�YHUZHQGHW�

%HL�GHQ�:HLFKSRO\PHUSODWWHQ�KDQGHOW�HV�VLFK�LP�ZHVHQWOLFKHQ�XP�HLQHQ�IRWRSRO\PHU�

YRUEHVFKLFKWHWHQ��OLFKWHPSILQGOLFKHQ�3RO\DPLG�.XQVWVWRII��GHU�PDVVHDUP��JOHLFK]HLWLJ�DEHU�DXFK

ZLGHUVWDQGVI¼KLJ�LVW�XQG�GDKHU�HLQH�KRKH�$XIODJHQEHVW¼QGLJNHLW��PLQGHVWHQV���������'UXFNH�

EHVLW]W�
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1LFKW�HLQVHW]EDU�VLQG�IRWRSRO\PHUH�3ODWWHQ�EHL�)DUEHQ��GLH�(VWHU�XQG�.HWRQH�HQWKDOWHQ��ZLH�GLHV�EHL

)DUEHQ�IÔU�GHQ�'UXFN�DXI�39&��3RO\HVWHU�XQG�]�7��$OXPLQLXPIROLHQ�GHU�)DOO�LVW��+LHU�NRPPHQ�*XP�

PLSODWWHQ�]XP�(LQVDW]�

)OH[RGUXFNPDVFKLQHQ�DUEHLWHQ�QDFK�GHP�5RWDWLRQVSULQ]LS��ÔEHUZLHJHQG�5ROOH�DXI�5ROOH��'UXFNJH�

VFKZLQGLJNHLWHQ�ELV�����P�PLQ�ZHUGHQ�HUUHLFKW�

���� %HWULHEH�	�0DVFKLQHQSDUN

)OH[RGUXFNDQODJHQ�VLQG�LQ�UXQG�������%HWULHEHQ�>9HUEDQGVVFK¼W]XQJ@�LP�(LQVDW]��1DFK�$XVNXQIW

YRQ�)DFKYHUE¼QGHQ�XQG�0DVFKLQHQKHUVWHOOHUQ�VLQG�LQ�'HXWVFKODQG�FD������JUÎ·HUH�)OH[RGUXFNDQOD�

JHQ�PLW�FD��������'UXFNZHUNHQ�LQ�%HWULHE��%HL�GHQ�UHVWOLFKHQ�0DVFKLQHQ�KDQGHOW�HV�VLFK�ÔEHUZLH�

JHQG�XP�VRJHQDQQWH�d9RUVDW]GUXFNZHUNHo�DQ�SDSLHU��XQG�SDSSHYHUDUEHLWHQGHQ�0DVFKLQHQ�RGHU

DEHU�XP�NOHLQH�0DVFKLQHQ�LP�%HUHLFK�GHV�(WLNHWWHQ��XQG�/DEHOGUXFNV��*UXQGV¼W]OLFK�NDQQ�DXI�GHQ

LQVWDOOLHUWHQ�0DVFKLQHQ�VRZRKO�PLW�OÎVHPLWWHO��DOV�DXFK�PLW�ZDVVHUEDVLHUHQGHQ�)DUEHQ�JHGUXFNW

ZHUGHQ�

%HL�GHQ�'UXFNPDVFKLQHQ�KDQGHOW�HV�VLFK�ÔEHUZLHJHQG�XP�5ROOHQURWDWLRQVPDVFKLQHQ�IÔU�GHQ�0HKU�

IDUEHQGUXFN��GLH�VLFK�LQ�GLH�IROJHQGHQ�*UXQGW\SHQ�GLIIHUHQ]LHUHQ�ODVVHQ�

9RUVDW]GUXFNZHUNH�ZHUGHQ�YRUZLHJHQG�LP�VRJHQDQQWHQ�3UHSULQW�YRQ�:HOOSDSSHQ�YRU�GHU�.DVFKLHU�

DQODJH�HLQJHVHW]W�

%HL�GHQ�=HQWUDO]\OLQGHUPDVFKLQHQ�OLHJHQ�DOOH���ELV���)DUEZHUNH�VDWHOOLWHQDUWLJ�XP�HLQHQ�*HJHQ�

GUXFN]\OLQGHU��=XP�(LQVDW]�NRPPW�GLHVHU�0DVFKLQHQW\S�KDXSWV¼FKOLFK�EHLP�'UXFN�YRQ�GHKQEDUHQ

)ROLHQ�

%HL�GHQ�0HKU]\OLQGHUPDVFKLQHQ�EHVLW]W�MHGHV�'UXFNZHUN�HLQHQ�HLJHQHQ�*HJHQGUXFN]\OLQGHU��8QWHU�

VFKLHGHQ�ZLUG�]ZLVFKHQ�6W¼QGHUGUXFN��XQG�7DQGHPGUXFNPDVFKLQHQ�

'LH�5HLKHQ�0HKU]\OLQGHUPDVFKLQHQ��EHL�ZHOFKHQ�MHGHV�'UXFNZHUN�HLQHQ�HLJHQHQ�'UXFNZHUNVW¼QGHU

PLW�*HJHQGUXFN]\OLQGHU�DXIZHLVW��KDEHQ�GLH�JOHLFKH�$QRUGQXQJ�GHU�'UXFNZHUNH�ZLH�7LHIGUXFNPD�

VFKLQHQ��ZHVKDOE�PDQ�YRQ�p,QOLQHp�)OH[RPDVFKLQHQ�VSULFKW��DOVR�NRPELQLHUWH�)OH[R��7LHIGUXFN�

3URGXNWLRQHQ�PÎJOLFK�VLQG��$X·HUGHP�VLQG�KLHU�5DNHOIDUEZHUNH�LQVWDOOLHUW��GLH�HLQ�HLQIDFKHV�8P�

VWHOOHQ�DXI�GDV�7LHIGUXFNYHUIDKUHQ�HUPÎJOLFKHQ��'HU�%HGUXFNVWRII�OHJW�EHL�GLHVHP�7\S�]ZLVFKHQ�GHQ

'UXFNZHUNHQ�HLQH�ODQJH��7URFNQXQJV��6WUHFNH�]XUÔFN�

'HU�$QWHLO�GHU�(LQ]\OLQGHUPDVFKLQHQ�PLW�������'UXFNZHUNHQ�ÔEHUZLHJW�LP�)OH[RGUXFN��'LH�%DKQEUHL�

WHQ�YDULLHUHQ�MH�QDFK�(LQVDW]JHELHW�YRQ����FP�EHLP�(WLNHWWHQGUXFN�ELV�FD������FP��'LH�IROJHQGH

7DEHOOH�JLEW�HLQHQ�´EHUEOLFN�ÔEHU�GLH�LQVWDOOLHUWH�0DVFKLQHQEDVLV�
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7DEHOOH�����0DVFKLQHQW\SHQ�LP�)OH[RGUXFN

1EWGLMRIRX]T %R^ELP�HIV
A1EWGLMRIR

%R^ELP�HIV�(VYGO�
[IVOI

[EWWIVFEWMIVX P¸WIQMXXIPFEWMIVX

:SVWEX^HVYGO[IVOI O�%� O�%

)MR^]PMRHIVQEWGLMRIR GE����� GE������� �������� ��������

1ILV^]PMRHIVQEWGLMRIR O�% O�%

6IMLIR^]PMRHIVQEWGLMRIR O�% O�%

?;MRHQ¸PPIV�	�,¸PWGLIV������A

���� )RUP�+HUVWHOOXQJ

%HL�GHU�)OH[RGUXFNIRUPHQ�+HUVWHOOXQJ��.OLVFKHHKHUVWHOOXQJ��PÔVVHQ�QDFK�GHU�%HOLFKWXQJ�GHU�'UXFN�

SODWWH�GLH�QLFKW�JHK¼UWHWHQ��QLFKW�GUXFNHQGHQ��7HLOH�PLW�+LOIH�HQWVSUHFKHQGHU�/ÎVHPLWWHO�DXV�GHQ

)RWRSRO\PHU�3ODWWHQ�DXVJHZDVFKHQ�ZHUGHQ��'LHVH�)RUP���d.OLVFKHH�o�+HUVWHOOXQJ�HUIROJW�QXU�WHLO�

ZHLVH�LQ�GHQ�'UXFNEHWULHEHQ�VHOEVW��9LHOIDFK�EH]LHKHQ�GLH�%HWULHEH�GLH�'UXFNIRUPHQ�YRQ�VSH]LDOL�

VLHUWHQ�'LHQVWOHLVWHUQ��,QVJHVDPW�ZHUGHQ�LQ�FD������%HWULHEHQ��'UXFNHUHLHQ�XQG�'LHQVWOHLVWHUQ��)RU�

PHQ�KHUJHVWHOOW��'LH�LQ�GLHVHQ�%HWULHEHQ�YHUDUEHLWHWH�3ODWWHQPHQJH�OLHJW�EHL�FD����������TP�D�

$OV�$XVZDVFKOÎVXQJHQ�EHL�GHU�'UXFNIRUP�+HUVWHOOXQJ�NRPPHQ�KHXWH�SUDNWLVFK�DXVVFKOLH·OLFK�$�,,�

E]Z��$�,,,�/ÎVHPLWWHOJHPLVFKH�]XP�(LQVDW]��GLH�LQ�GHU�5HJHO�LQ�JHVFKORVVHQH�$XVZDVFKDQODJHQ�YHU�

DUEHLWHW�ZHUGHQ��'DEHL�ZHUGHQ�FD�����O�$XVZDVFKOÎVXQJ�SUR�4XDGUDWPHWHU�'UXFNIRUP�EHQÎWLJW��(V

HUJLEW�VLFK�VRPLW�HLQ�0LWWHOGXUFKVDW]�YRQ�FD����0LR��O�D��E]Z��FD��������W�D���%HL�GHQ�KHXWH�HLQJH�

VHW]WHQ�JHNDSVHOWHQ�$XVZDVFKDQODJHQ�YHUGXQVWHW�FD�����GLHVHU�(LQVDW]PHQJH�LQ�GLH�$WPRVSK¼UH

�1HEHQUHFKQXQJ����NJ�G�EHL�HLQHU����P��G�$QODJH�PLW����O�P��0LWWHOGXUFKVDW]���%HL�GHQ�ELV�FD�����

YLHO�YHUZHQGHWHQ�3HU�%XWDQRO�*HPLVFKHQ��7$�/XIW�.ODVVH�,��YHUGXQVWHWHQ�GDJHJHQ�FD������GHU�HLQ�

JHVHW]WHQ�0LWWHO���

����������������������������������������������������

��� (MI�>ELPIR[IVXI�HIV�HEVKIWXIPPXIR�)QMWWMSRWEFWGLÇX^YRKIR�FEWMIVIR�[IMXKILIRH�EYJ�TIVW��GSQ�(V��7XSPP��*E��(Y4SRX��1EM
����
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��� )OH[RGUXFN�OÎVHPLWWHOEDVLHUW

�0DVFK��.RQVW������

���� )DUEV\VWHPH

,P�OÎVHPLWWHOEDVLHUWHQ�)OH[RGUXFN�NRPPHQ�)DUEV\VWHPH�PLW�IROJHQGHQ�'XUFKVFKQLWWVUH]HSWXUHQ

]XP�(LQVDW]�

7DEHOOH�����'XUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�IÔU�OÎVHPLWWHOEDVLHUWH�)OH[RGUXFNIDU�

EHQ

&IWXERHXIMP -RLEPXWXSJJI %RXIMP��+I[���

&MRHIQMXXIP

��0¸WIQMXXIPOSQTSRIRXI ����%POSLSPI��^�&��)XLERSP��-WSTVSTERSP�
����)XL]PEGIXEX��-WSTVST]PEGIXEX
����,¸LIVWMIHIV��^�&��)XLS\]P�4VSTERSP�

��������

��&MRHIQMXXIPOSQTSRIRXI ^�&��2MXVSGIPPYPSWI��)XL]PGIPPYPSWI ��������

*EVFQMXXIP ERSVKERMWGLI�4MKQIRXI�
ASVKERMWGLI�4MKQIRXI

��������

*EVF�,MPJWQMXXIP ^�&��;IMGLQEGLIV��/SQTPI\FMPHRIV��)(8%� ������

4L]WMO��)MKIRWGLEJXIR��*IWXO¸VTIVKILEPX������������YRXIVIV�,IM^[IVX��"����1.�OK��*PEQQTYROX� ���'

?ÓOSTSP�+QF,���&�%�9�1�������A

���� 3URGXNWH�	�%HGUXFNVWRIIH

3ULP¼U�VLQG�HV�0DVVHQHU]HXJQLVVH�PLW�$XIODJHQ�YRQ�!�������6WÔFN��([HPSODULVFKH�3URGXNWH�VLQG

IOH[LEOH��JHJHQÔEHU�:DVVHU�EHVW¼QGLJH�9HUSDFNXQJHQ�IÔU�/HEHQVPLWWHO�XQG�.RVPHWLND��$XFK�EHL

IOH[LEOHQ�/HEHQVPLWWHOYHUSDFNXQJHQ�IÔU�QDVVH�)ÔOOJÔWHU�XQG�EHL�VLHJHOHFKWHQ�$QIRUGHUXQJHQ�NRP�

PHQ�ÔEHUZLHJHQG�/ÎVHPLWWHO�)DUEV\VWHPH�]XP�(LQVDW]�

9RUZLHJHQG�ZLUG�DXI�QLFKW�VDXJI¼KLJH�0DWHULDOLHQ�ZLH�.XQVWVWRIIIROLHQ��EHVFKLFKWHWH�3DSLHUH�XQG

9HUEXQGVWRIIHQ�DOOHU�$UW�JHGUXFNW�
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���� 92&�UHOHYDQWH�(LQVDW]VWRIIH

'LH�IROJHQGH�7DEHOOH�]HLJW�HLQH�$XVZDKO�W\SLVFKHU�92&�UHOHYDQWHU�(LQVDW]VWRIIH�XQG�LKUH�$QZHQ�

GXQJVEHUHLFKH�

7DEHOOH�����92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�OÎVHPLWWHOEDVLHUWHQ�)OH[RGUXFN

7XSJJ (EQTJHVYGO )MRWEX^^[IGO 7TI^MJMWGLI
A)MRWEX^QIRKI
?MR�+I[���HIV�IMRKIWIX^XIR�*EVFIA

)XLERSP ���L4E 0¸WIQMXXIP�MR�*EVFI�
8VSGORYRKWFIWGLPIYRMKIV�
6IMRMKYRKWQMXXIP

-WSTVSTERSP ���L4E 0¸WIQMXXIP�MR�*EVFI�
6IMRMKYRKWQMXXIP

)XL]PEGIXEX ���L4E :IVH²RRIV��6IMRMKYRKWQMXXIP

1IXL]PIXL]POIXSR��1)/� ����L4E 8VSGORYRKWFIWGLPIYRMKIV

1IXL]PMWSFYX]POIXSR��1-&/� ���L4E 8VSGORYRKWZIV^¸KIVIV

1IXLS\]TVSTERSP ���L4E 8VSGORYRKWZIV^¸KIVIV

)XLS\]TVSTERSP ����L4E 8VSGORYRKWZIV^¸KIVIV

8SPYSP�<]PSP�-4%�+IQMWGL �����L4E 6IMRMKYRKWQMXXIP�J²V�*PI\SHVYGOPEGO

ZIVWGLMIHIRI�)WXIV ;IMGLQEGLIV��:IVFIWWIVYRK�HIV
*PI\MFMPMXÇX�YRH�,EJXJIWXMKOIMX��MR
(VYGOJEVFIR�YRH�FIM�,MPJWQMXXIPR

:3'�MR�*EVFI�� �����

:3'�EPW�:IVH²RRIV�
8VSGORYRKWFIWGLPIYRMKIV�
�ZIV^¸KIVIV�� �����

:3'�EPW�6IMRMKYRKWQMXXIP� �����

%�--�0¸WIQMXXIPKIQMWGL�EYW�EPM�
TLEXMWGLIR�YRH�G]GPSEPMTLEXM�
WGLIR�/SLPIR[EWWIVWXSJJIR�QMX
GE������4IRXERSP

GE��������L4E %YW[EWGLP¸WYRK�FIM�HIV�*SVQLIV�
WXIPPYRK

?,4:������A ?ÓOSTSP������A

'LH�PHLVWHQ�6WRIIH�XQG�6WRIIJHPLVFKH�LP�OÎVHPLWWHOEDVLHUWHQ�)OH[RGUXFN�]¼KOHQ�]XU�6WRIINODVVH�,,,

GHU�7$�/XIW�

���� *HQHKPLJXQJVSIOLFKWHQ

)OH[RGUXFN�5RWDWLRQVDQODJHQ��LQ�GHQHQ�OÎVHPLWWHOEDVLHUWH�)DUEHQ�]XP�(LQVDW]�NRPPHQ��VLQG�QDFK

���%,PVFK9��=LII�������JHQHKPLJXQJVSIOLFKWLJ��'HU�6FKZHOOHQZHUW��DE�GHP�HLQH�*HQHKPLJXQJV�

SIOLFKW�EHVWHKW��OLHJW�EHLP�(LQVDW]�YRQ�)DUEHQ��GLH�PHKU�DOV����*HZ���(WKDQRO�HQWKDOWHQ��EHL����NJ

/ÎVHPLWWHOHLQVDW]�SUR�6WXQGH��IÔU�DQGHUH�)DUEHQ�OLHJW�GHU�6FKZHOOHQZHUW�IÔU�HLQH�*HQHKPLJXQJV�

SIOLFKW�EHL�HLQHP�/ÎVHPLWWHOHLQVDW]�YRQ����NJ�K�

)ÔU�HWKDQROEDVLHUWH�)DUEHQ�JLOW�EHL�HLQHP�(LQVDW]�YRQ�ELV�]X�����NJ�K�GDV�YHUHLQIDFKWH��EHL�GDUÔEHU

OLHJHQGHQ�(LQVDW]PHQJHQ�GDV�QRUPDOH�*HQHKPLJXQJVYHUIDKUHQ��%HL�DQGHUHQ�)DUEHQ�OLHJW�GLHVH

*UHQ]H�EHL�����NJ�K�
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'LH�HLQJHVHW]WHQ�/ÎVHPLWWHO�IDOOHQ�ÔEHUZLHJHQG�LQ�GLH�.ODVVH�,,,�GHU�7$�/XIW��VR�GDVV�KLHU�HLQ�(PLVVL�

RQVZHUW�YRQ�����PJ�P��HLQ]XKDOWHQ�LVW��IDOOV�GHU�6FKZHOOHQZHUW�YRQ�����NJ�(PLVVLRQHQ�SUR�%H�

WULHEVVWXQGH�HUUHLFKW�ZLUG�

���� (PLVVLRQVTXHOOHQ��(LQIOX·IDNWRUHQ�	�(PLVVLRQVELODQ]

������ (PLVVLRQVTXHOOHQ

$EELOGXQJ�����92&�(PLVVLRQVTXHOOHQ�LP�OÎVHPLWWHOEDVLHUWHQ�)OH[RGUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

Abluft-
reinigung

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430�����A

�� )RUP�+HUVWHOOXQJ

)ÔU�GHQ�%HUHLFK�GHU�)RUP�+HUVWHOOXQJ�ZLUG�DXI�GLH�$XVIÔKUXQJHQ�LQ�.DSLWHO������YHUZLHVHQ�

�� )DUE�$XIEHUHLWXQJ

%HL�GHU�)DUE�$XIEHUHLWXQJ�LQ�GHU�)DUENÔFKH�VHOEVW�XQG�DQ�GHQ�/ÎVHPLWWHO]DSIVWDWLRQHQ�YHUGXQ�

VWHQ�EHL�RIIHQHU�$UEHLWVZHLVH�/ÎVHPLWWHO��'XUFK�JHNDSVHOWH�)DUEPLVFK�$QODJHQ�ODVVHQ�VLFK�GLH

9HUGXQVWXQJVYHUOXVWH�VHQNHQ��'LH�DEJHVDXJWH�/XIW�DXV�GLHVHQ�$QODJHQ�ZLUG�DOOHUGLQJV�QLFKW

ÔEHU�GLH�$EOXIWUHLQLJXQJVDQODJH�JHIÔKUW��5HOHYDQWH�(PLVVLRQHQ�WUHWHQ�EHL�GHU�9LVNRVLW¼WVHLQ�

VWHOOXQJ�DQ�GHQ�)DUEYRUODJHEHK¼OWHUQ�GHU�'UXFNPDVFKLQHQ�DXI��GD�KLHU�RIIHQ�PLW�/ÎVHPLWWHOQ

JHDUEHLWHW�ZLUG��'LH�+ÎKH�GLHVHU�(PLVVLRQHQ�K¼QJW�VWDUN�YRQ�GHU�$XIWUDJVVWUXNWXU��GHQ�)DUEHL�

JHQVFKDIWHQ�VRZLH�GHU�6RUJIDOW�XQG�GHP�(UIDKUXQJVZLVVHQ�GHV�3HUVRQDOV�DE�

�� 'UXFNSUR]H·

%HLP�'UXFNYRUJDQJ�VHOEVW�ODVVHQ�VLFK�(PLVVLRQHQ�QLFKW�YROOVW¼QGLJ�YHUPHLGHQ��'LH�HLQJHVHW]WHQ

/ÎVHPLWWHO�YHUGXQVWHQ�VHKU�UDVFK��KRKH�'DPSIGUXFN�.HQQ]DKOHQ��XQG�GLH�)DUEZHUNH�NÎQQHQ
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DXV�WHFKQLVFKHQ�*UÔQGHQ��=XJ¼QJOLFKNHLW��QLFKW�YROO�JHNDSVHOW�ZHUGHQ��'XUFK�GLH�8PZ¼O]XQJ

GHU�)DUEHQ�LQ�GHQ�)DUEN¼VWHQ�HUIROJW�HLQH�]XV¼W]OLFKH�)ÎUGHUXQJ�GHU�(PLVVLRQHQ��(PLVVLRQHQ

WUHWHQ�DXFK�DQ�GHQ�YLHOIDFK�XQJHQÔJHQG�YHUVFKORVVHQHQ�)DUEYRUODJHEHK¼OWHUQ�DXI�

�� )DUE�7URFNQXQJ

'LH�IOÔFKWLJHQ�/ÎVHPLWWHO�DXV�GHU�'UXFNIDUEH�XQG�GHQ�=XV¼W]HQ�YHUGXQVWHQ�EHVWLPPXQJVJH�

P¼·�LQ�GHQ�)DUEZHUNVWURFNQHUQ�VRZLH�LP�7URFNQXQJVNDQDO��'XUFK�8QWHUGUXFN�ZLUG�GHU�JUÎ·WH

$QWHLO�GHU�IUHL�ZHUGHQGHQ�92&�GHU�$EOXIWUHLQLJXQJ�]XJHIÔKUW��-H�QDFK�.DSVHOXQJ�XQG�/XIWIÔK�

UXQJ�HQWZHLFKHQ�FD������GHU�HLQJHVHW]WHQ�92&�GLIIXV�

�� =ZLVFKHQUHLQLJXQJ

=ZLVFKHQUHLQLJXQJHQ�GHU�'UXFNIRUPHQ�XQG�GHU�5DVWHUZDO]HQ�DQ�GHU�0DVFKLQHQ�VLQG�LQ�$E�

K¼QJLJNHLW�YRP�%HGUXFNVWRII��GHU�$XIODJHQKÎKH�XQG�GHU�4XDOLW¼WVDQIRUGHUXQJHQ�PHKU�RGHU

PLQGHU�K¼XILJ�Z¼KUHQG�HLQHV�'UXFNDXIWUDJHV�QRWZHQGLJ��%HL�)DUEZHFKVHOQ�ZHUGHQ�HEHQIDOOV

DOOH�IDUEIÔKUHQGHQ�7HLOH��ELV�DXI�GLH�DXV]XWDXVFKHQGHQ�'UXFNIRUPHQ��JHUHLQLJW��1HXHUH�'UXFN�

DQODJHQ�VLQG�WHLOZHLVH�PLW�DXWRPDWLVFKHQ��LQWHJULHUWHQ�:DVFKDQODJHQ�DXVJHVWDWWHW��%HL�GHU

=ZLVFKUHLQLJXQJ�ZLUG�GLH�$EOXIW�GHU�$QODJHQ�PHLVW�LP�%\SDVV�DQ�GHU�$EOXIWUHLQLJXQJ�YRUEHL

JHIÔKUW��GD�GLH�/ÎVHPLWWHOEHODGXQJHQ�]X�LQNRQVWDQW�VLQG�XQG�%UDQGJHIDKU�DXIJUXQG�YRQ�/Î�

VHPLWWHOSHDNV�EHVWHKW�

�� $EOXIWUHLQLJXQJ

&D������GHU�$QODJHQ�VLQG�PLW�$EOXIWUHLQLJXQJVDQODJHQ�DXVJHVWDWWHW��(V�KDQGHOW�VLFK�]X�FD�

����XP�WKHUPLVFKH�RGHU�NDWDO\WLVFKH�1DFKYHUEUHQQXQJVDQODJHQ��'LHVH�$QODJHQ�HUUHLFKHQ

KRKH�$EVFKHLGHJUDGH��$XFK�GLH�ÔEULJHQ�FD������GHU�$QODJHQ��GLH�DXI�%DVLV�YRQ�$GVRUEHUQ

DUEHLWHQ��HUUHLFKHQ�EHL�JXWHP�:DUWXQJV]XVWDQG�HEHQVR�KRKH�$EVFKHLGHJUDGH���

�� :HLWHUYHUDUEHLWXQJ

-H�QDFK�$UW�XQG�6WRII]XVDPPHQVHW]XQJ�EHL�,QOLQH�:HLWHUYHUDUEHLWXQJHQ�HQWVWHKHQ�OÎVHPLWWHO�

KDOWLJH�(PLVVLRQHQ��LQVEHVRQGHUH�EHL�OÎVHPLWWHOKDOWLJHQ�/DFN�.DVFKLHUXQJHQ�XQG�WHLOV�VHKU�KR�

KHQ�+LOIVPLWWHO]XV¼W]HQ��:HUGHQ�GLHVH�6WRIIH�LQ�GHU�'UXFNPDVFKLQH�DXIJHWUDJHQ��ZHUGHQ�GLH

HQWVWHKHQGHQ�(PLVVLRQHQ�HEHQIDOOV�GHU�$EOXIWUHLQLJXQJVDQODJH�]XJHIÔKUW��*OHLFKHV�JLOW�IÔU

JUR·H��JHVRQGHUWH�/DFN��RGHU�.DVFKLHUVWDWLRQHQ��DQ�GHQHQ�HEHQIDOOV�/XIW�DEJHVDXJW�XQG�GHU

$EOXIWUHLQLJXQJ�]XJHIÔKUW�ZLUG�

�� *UXQG��	�7HLOHUHLQLJXQJ

'LH�5HLQLJXQJ�GHU�QDFK�'UXFNHQGH�DXVJHEDXWHQ�5DVWHUZDO]HQ��)DUEZDQQHQ�E]Z��)DUENDP�

PHUUDNHOQ�VRZLH�GLH�5HLQLJXQJ�YRQ�.OLVFKHHV�HUIROJW�HQWZHGHU�DQ�+DQGZDVFKSO¼W]HQ�RGHU

DEHU�LQ�VSH]LHOOHQ�7HLOHZDVFKDQODJHQ��'DEHL�NRPPHQ�ÔEHUZLHJHQG�OHLFKWIOÔFKWLJH�/ÎVHPLWWHO

����������������������������������������������������

��� TIVW��GSQ�,IVV�*VERO��*E�3TIVEXMSREP��%YKYWX�����
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]XP�(LQVDW]��+RFKVLHGHQGH�.RKOHQZDVVHUVWRIIUHLQLJHU�VLQG�ELVODQJ�QXU�LQ�$XVQDKPHI¼OOHQ�IÔU

GHUDUWLJH�5HLQLJXQJVDUEHLWHQ�YHUZHQGEDU�

������ (PLVVLRQVELODQ]

)ÔU�HLQH�W\SLVFKH�0RGHOOPDVFKLQH�HUJLEW�VLFK�DXI�%DVLV�GHU�LP�3URMHNWUDKPHQ�GXUFKJHIÔKUWHQ�'D�

WHQHUKHEXQJ�GDV�IROJHQGH�(LQVDW]��XQG�(PLVVLRQVVFKDXELOG�

$EELOGXQJ�����92&�%LODQ]�HLQHU�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQH��OÎVHPLWWHOED

VLHUW�

?Ó/3430�����A�������������������

Maschinen-
reinigung

(50%)

Farb-
kasten

Verdünner/Verzögerer

56,8 t/a

= 56,8 t/a VOC

Farbe

70,1 t/a

= 42,0 t/a VOC

Reinigungsmittel

9,8 t/a

= 9,8 t/a VOC

Reinigungsmittel-
regeneration

Nicht-emittierend

(„gefaßt“)

 = 89,8 t/a VOC

Teile-
reinigung

(50%)

Verpackungs-Flexodruck-Modellmaschine (lösemittelbasiertes Farbsystem)
8 Farbwerke; Zylinderbreite 1,27 m; Zylinderumfang 1,00 m

 Diffuse VOC-Emission = 34,5 t/a
(aus Farbe 5,6 t/a; aus Lack 9,4 t/a;
aus Verdünner+Verzögerer 12,0 t/a;

 aus Reinigungsmittel 7,5 t/a)

im Abfall gefaßte und
zerstörte VOC= 16,7 t/a

(aus Farbe 6,3 t/a;
aus Verdünner+Verzögerer 8,9 t/a;

aus Reinigungsmittel 1,5 t/a)

VOC im Reingas 3,1 t/a
(aus Farbe 1,3 t/a; aus Lack 0,3 t/a;
aus Verdünner+Verzögerer 1,5 t/a
 aus Reinigungsmittel << 0,1 t/a)

Lack

24,5 t/a

= 9,1 t/a VOC

Abgasreinigung
 (Ausstattungsgrad 85%, Zerstörungsgrad 95%;

Erfassungsgrade: VOC aus Farbe 85%, VOC aus Lack 75%,
VOC aus Verd.+Verz. 75%, VOC aus Reinigungsmittel 10%)
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���� 0LQGHUXQJVPD·QDKPHQ

������ 0D·QDKPHQ�1U���������(LQVDW]�YRQ�7HLOHZDVFKDQODJHQ�DXI

/DXJHQEDVLV

.XU]�%HVFKUHLEXQJ

(LQVDW]�DXWRPDWLVFKHU�:DVFKDQODJHQ�]XU�7HLOHUHLQLJXQJ�PLW�5HLQLJXQJVPLWWHOQ�DXI�/DXJHQEDVLV

0LQGHUXQJVZLUNXQJ

'XUFK�GLH�9HUZHQGXQJ�YRQ�5HLQLJXQJVPLWWHOQ�DXI�/DXJHQEDVLV�ZHUGHQ�GLH�92&�(PLVVLRQHQ�DXV

GHQ�HQWVSUHFKHQGHQ�5HLQLJXQJVSUR]HVVHQ�YROOVW¼QGLJ�YHUPLHGHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�VRZLH�JJI��HUKÎKWH�ODXIHQGH�.RVWHQ�IÔU

5HLQLJXQJVPLWWHO�]X�QHQQHQ�

:HLWHUKLQ�VLQG�XPIDQJUHLFKH�0DWHULDOYHUWU¼JOLFKNHLWVWHVWV�QRWZHQGLJ��XP�GDV�$QOÎVHQ�RGHU�.RUUR�

GLHUHQ�YRQ�0DVFKLQHQ��XQG�'UXFNIRUPWHLOHQ�]X�YHUPHLGHQ��7HLOZHLVH�UHVXOWLHUHQ�KLHUDXV�$QZHQ�

GXQJVEHVFK¼QNXQJHQ�EH]ÔJOLFK�GHU�YHUZHQGEDUHQ�0DWHULDOLHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHP

)DUEV\VWHP�EHWULHEHQ�ZHUGHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��:DVFKDQODJHQ�DXI�/DXJHQEDVLV�GHU]HLW�HUVW�EHL�QXU�JH�

ULQJ�ÔEHU����GHU�$QODJHQ�LQVWDOOLHUW�VLQG�XQG�GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRPPHQGHQ����-DKUHQ

DXI�����VWHLJW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ��GDVV�GLH�0D·QDKPH�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ

(PLVVLRQVPLQGHUXQJ�YRQ������YHUEXQGHQ�LVW�XQG�IÔU�GLH�7HLOHUHLQLJXQJ�HLQ�$QWHLO�YRQ�����GHU

*HVDPWHLQVDW]PHQJH�DOOHU�5HLQLJXQJVPLWWHO�YHUZHQGHW�ZLUG��VR�GDVV�GLH�(PLVVLRQVPLQGHUXQJ�GHU

0D·QDKPH�QXU�EHL�GLHVHP�$QWHLO�ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGX]LHUXQJ�]X�HLQHU�(UKÎKXQJ�GHU�$EIDOOPHQJH�

,QVJHVDPW�VLQG�GLH�ZHLWHUHQ�8PZHOWZLUNXQJHQ�DOV�UHODWLY�JHULQJIÔJLJ�HLQ]XVWXIHQ�
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(UVFKOLH·EDUNHLW

'LH�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��VLH�K¼QJW�MHGRFK�YRQ�GHU�:HLWHUHQWZLFNOXQJ�GHU

7HFKQLN�DE��LQVEHVRQGHUH�ZDV�GLH�0DWHULDOYHUWU¼JOLFKNHLW�GHU�HLQJHVHW]WHQ�92&�IUHLHQ�5HLQLJXQJV�

PLWWHO�E]Z��GLH�$QSDVVXQJ�GHU�HQWVSUHFKHGHQ�PDVFKLQHQEDXWHFKQLVFKHQ�7HLOH�EHWULIIW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

,QYHVWLWLRQVNRVWHQ�HLQHU�:DVFKDQODJH�DXI�/DXJHQEDVLV ��������'0

-¼KUOLFKH�,QYHVWLWLRQVNRVWHQ�EHL�$I$���-DKUH ���������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�(LQNDXIV��XQG�(QW�

VRUJXQJVNRVWHQ�GHU�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�GHQ�GHU]HLWLJHQ�.RVWHQ�HQWVSUHFKHQ��GLH�0D·�

QDKPH�EHL�����GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�DQ

GHU�0RGHOOPDVFKLQH�PLW�HLQHU�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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������ 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ�YRQ

5HLQLJXQJVPLWWHOQ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�5HLQLJXQJVPLWWHOQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�%HK¼OWHUQ�IÔU�5HLQLJXQJVPLW�

WHO�XQG�3XW]WÔFKHU�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'HU�VSDUVDPH�8PJDQJ�PLW�5HLQL�

JXQJVPLWWHOQ�EHL�GHU�K¼QGLVFKHQ�0DVFKLQHQUHLQLJXQJ�IÔKUW�]XU�9HUEUDXFKVPLQGHUXQJ��GD�7URSI�

XQG�9HUGXQVWXQJVYHUOXVWH�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�WHLOZHLVH�DXFK�PDQJHOQGH�0RWLYDWLRQ�GHU�%HOHJVFKDIW�GLH�8PVHW�

]XQJ�GHU�0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQHQ��GLH�PLW�HLQHP�OÎVHPLWWHOED�

VLHUWHQ�)DUEV\VWHP�EHWULHEHQ�ZHUGHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ������GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�EHL�HUIROJUHLFKHU�8PVHW]XQJ�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ����

YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�PLW�NHLQHQ�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�HQWVSUHFKHQGH

8QWHUZHLVXQJHQ�GHU�0LWDUEHLWHU�XQG�DQGHUH�PRWLYDWLRQVVWHLJHUQGH�0D·QDKPHQ�GXUFKJHIÔKUW�ZHU�

GHQ�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW��(WKDQRO��(WK\ODFHWDW�R�¼�� �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ ������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

��������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0R�

GHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������ 0D·QDKPHQ�1U���������(LQVDW]�92&�UHGX]LHUWHU

5HLQLJXQJVPLWWHO

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�5HLQLJXQJVPLWWHO�PLW�HLQHP�UHGX]LHUWHQ�92&�$QWHLO

0LQGHUXQJVZLUNXQJ

'XUFK�GHQ�(LQVDW]�YRQ�92&�UHGX]LHUWHQ�5HLQLJXQJVPLWWHOQ�NDQQ�HLQ�7HLO�GHU�92&�(PLVVLRQHQ�DXV

5HLQLJXQJVPLWWHOQ�YHUPLHGHQ�ZHUGHQ�

92&�UHGX]LHUWH�5HLQLJXQJVPLWWHO�HQWKDOWHQ�]XU�$QOÎVXQJ�YRQ�9HUVFKPXW]XQJHQ�EHLVSLHOVZHLVH

$QWHLOH�YRQ�������*O\NRO��DXI�GHP�0DUNW�ZHUGHQ�*HPLVFKH�DXI�:DVVHUEDVLV��PLW�.RKOHQZDVVHU�

VWRII��XQG�(VWHU�$QWHLOHQ��VRZLH�3URGXNWH�DXI�3IODQ]HQÎOEDVLV�DQJHERWHQ�

'LH�)OÔFKWLJNHLW�GHU�92&�UHGX]LHUWHQ�5HLQLJXQJVPLWWHO�LVW�JHJHQÔEHU�GHP�(LQVDW]�YRQ�$ONRKROHQ

XQG�OHLFKW�IOÔFKWLJHQ�%HQ]LQHQ�DOV�5HLQLJXQJVPLWWHO�PLW�GHXWOLFK�YHUPLQGHUWHQ�92&�(PLVVLRQHQ

YHUEXQGHQ��GD�GLH�IOÔFKWLJHQ�$QWHLOH�ZHVHQWOLFK�YHUULQJHUW�VLQG�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�VLQG�HLQHUVHLWV�GLH�JUXQGOHJHQG�DQGHUVDUWLJH�+DQGKDEXQJ�VRZLH�WHFKQL�

VFKH�6FKZLHULJNHLWHQ�]X�EHQHQQHQ��$XV�GLHVHQ�*UÔQGHQ�JLEW�HV�ELVODQJ�SUDNWLVFK�NHLQH�5HIHUHQ]�

DQZHQGXQJHQ�LQ�GHU�%HWULHEVSUD[LV��'DUÔEHUKLQDXV�VLQG�GLH�DQJHERWHQWHQ�0LWWHO�WHXUHU�DOV�GLH�GHU�

]HLW�ÔEOLFKHQ�5HLQLJXQJVPLWWHO�

'LH�DQGHUVDUWLJH�+DQGKDEXQJ�LVW�GXUFK�GLH�JHULQJH�)OÔFKWLJNHLW�XQG�GXUFK�GLH�IDUEIUHPGHQ�%H�

VWDQGWHLOH�GHU�0LWWHO�EHJUÔQGHW��=XP�HLQHQ�EHGHXWHW�GLHV��GDVV�HLQ�HUKÎKWHU�=HLWDXIZDQG�]XU�5HLQL�

JXQJ�HUIRUGHUOLFK�LVW��O¼QJHUH�(LQZLUN]HLW�QRWZHQGLJ���]XP�DQGHUHQ�LVW�EHL�GHU�+DQGUHLQLJXQJ�HLQH

JUÎ·HUH�6RUJIDOW�QRWZHQGLJ��GD�YHUVHKHQWOLFK�LQV�)DUEV\VWHP�JHODQJHQGH�7URSIHQ�]X�6WÎUXQJHQ

IÔKUHQ�NÎQQHQ�

'LHVH�*HWUHQQWKDOWXQJ�YRQ�5HLQLJXQJVPLWWHOQ�XQG�)DUEH�LVW�EHL�HLQLJHQ�'UXFNZHUNVNRQVWUXNWLRQHQ

WHFKQLVFK�EHGLQJW�QXU�VFKZHU�HLQ]XKDOWHQ��$XV�GLHVHP�*UXQG�LVW�LQ�GHU�HUVWHU�/LQLH�GHU�(LQVDW]�LQ

GHU�K¼QGLVFKHQ�7HLOHUHLQLJXQJ�DX·HUKDOE�GHU�'UXFNPDVFKLQHQ�SUDNWLNDEHO��'DEHL�PÔVVHQ�DOOHUGLQJV

0DWHULDOYHUWU¼JOLFKNHLWHQ�X�D��LQ�%H]XJ�DXI�GHQ�.RUURVLRQVVFKXW]�EHUÔFNVLFKWLJW�ZHUGHQ�

%HLP�(LQVDW]�YRQ�KRFKVLHGHQGHQ�5HLQLJXQJVPLWWHOQ�DXI�3IODQ]HQÎOEDVLV�EHVWHKW�EHL�XQVDFKJHP¼·HU

$QZHQGXQJ��7URSIYHUOXVWH��HLQH�HUKÎKWH�5XWVFKJHIDKU��GHU�GXUFK�HUKÎKWH�6RUJIDOW�EHJHJQHW�ZHU�

GHQ�PX·�
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92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHO�(LQVDW]�LQ�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQHQ��GLH�PLW�OÎVHPLWWHOEDVLHU�

WHP�)DUEV\VWHP�EHWULHEHQ�ZHUGHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�$QWHLO�92&�UHGX]LHUWHU�5HLQLJXQJVPLWWHO�OLHJW�LQ�GLHVHU�0DVFKLQHQNRQVWHOODWLRQ�GHU]HLW�EHL�HW�

ZD�����$XIJUXQG�GHU�EHQDQQWHQ�JUXQGOHJHQGHQ�(LQIÔKUXQJSUREOHPH�HUVFKHLQW�HLQH�(UKÎKXQJ�GHV

$QWHLOV�DXI����LVW�LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�LP�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJVWLHIGUXFN�DOV

UHDOLVWLVFKH�0DUJH��+LHU�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�QDFK�HLQHU�8PVWHOOXQJ�GHU�K¼QGLVFKHQ�5HL�

QLJXQJVSUR]HVVH�FD������GHU�LQVJHVDPW�LQ�HLQHU�'UXFN�$QODJH�HLQJHVHW]WHQ�5HLQLJXQJVPLWWHO�DXV

GHUDUWLJHQ�+RFKVLHGHUQ�EHVWHKHQ�NÎQQHQ�XQG�GDVV�HLQH�VROFKH�8PVWHOOXQJ�LQ�HWZD�����GHU�$QOD�

JHQ�VLQQYROO�XPVHW]EDU�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�LQ�XQWHUJHRUGQHWHP�0D·H�]X�HLQHU

%HODVWXQJ�DXI�GHU�$EIDOO��RGHU�$EZDVVHUVHLWH�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�VFKZHU�HUVFKOLH·EDU��GD�PLW

GHU�(LQIÔKUXQJ�WHFKQLVFKH�1DFKWHLOH�YHUEXQGHQ�VLQG��GHQHQ�QHEHQ�GHU�92&�5HGX]LHUXQJ�XQG�HL�

QHP�HUKÎKWHQ�*HVXQGKHLWVVFKXW]�NHLQH�ZHLWHUHQ�9RUWHLOH�JHJHQÔEHU�VWHKHQ�

'LH�HUIROJUHLFKH�5HDOLVLHUXQJ�VHW]W�GLH�=XVDPPHQDUEHLW�]ZLVFKHQ�0DVFKLQHQKHUVWHOOHUQ�XQG�5HLQL�

JXQJVPLWWHOOLHIHUDQWHQ�YRUUDXV�XP�SUD[LVQDKH�WHFKQLVFKH�/ÎVXQJVNRQ]HSWH�IÔU�HLQH�VLQQYROOH�+DQG�

KDEXQJ�GLHVHU�0LWWHO�DQ�GHQ�0DVFKLQHQ�]X�ILQGHQ��(QWVSUHFKHQGH�/ÎVXQJHQ�Z¼UHQ�GDQQ�ÔEHU�HU�

IROJUHLFKH�5HIHUHQ]DQZHQGXQJHQ�XQG�GLH�HQWVSUHFKHQGH�3XEOLNDWLRQHQ�EHNDQQW�]X�PDFKHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�IÔU�GLH�0RGHOOPDVFKLQH

YRQ�HLQHP�M¼KUOLFKHQ�5HLQLJXQJVPLWWHOYHUEUDXFK�YRQ�FD������7RQQHQ��GLHV�HQWVSULFKW�HWZD�������

/LWHUQ��DXVJHJDQJHQ��1DFK�GHU�(LQIÔKUXQJ�92&�UHGX]LHUWHU�5HLQLJXQJVPLWWHO�VLQNW�DQ�GHU�0RGHOO�

PDVFKLQH�GHU�M¼KUOLFKH�(LQVDW]�NRQYHQWLRQHOOHU�5HLQLJXQJVPLWWHOHLQVDW]�XP�����DXI��������/LWHU

EHL�JOHLFK]HLWLJHP�9HUEUDXFK�YRQ�������/LWHUQ�92&�UHGX]LHUWHU�5HLQLJXQJVPLWWHO�
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-¼KUOLFKHU�0LQGHUYHUEUDXFK�QLHGULJVLHGHU�5HLQLJXQJVPLWWHO������ ������O�D

.RVWHQ�MH�/LWHU�1LHGULJVLHGHU��]�%��(WK\ODFHWDW��(WKDQRO� �����'0�O

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�1LHGULJVLHGHU ��������'0�D

-¼KUOLFKHU�0HKUYHUEUDXFK�92&�UHGX]LHUWHU�5HLQLJXQJVPLWWHO ������O�D

.RVWHQ�MH�/LWHU�92&�UHGX]LHUWHU�5HLQLJHU ������'0�O

-¼KUOLFKH�0HKUNRVWHQ�GXUFK�0HKUYHUEUDXFK�+RFKVLHGHU ���������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

�����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�EHL

����GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ�PLW�HLQHU�����LJHQ�0LQGHUXQJ�GHU

92&�(PLVVLRQHQ�GXUFK�5HLQLJXQJVPLWWHO�YHUEXQGHQ�LVW�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH

92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������ 0D·QDKPHQ�1U���������(LQVDW]�DXWRPDWLVFKHU�:DVFKDQODJHQ

.XU]�%HVFKUHLEXQJ

(LQVDW]�DXWRPDWLVFKHU�:DVFKDQODJHQ�DQ�GHQ�'UXFNPDVFKLQHQ

0LQGHUXQJVZLUNXQJ

'XUFK�GLH�KÎKHUH�(IIL]LHQ]�EHLP�:DVFKYRUJDQJ�ZLUG�GHU�5HLQLJXQJVPLWWHOYHUEUDXFK�XQG�GLH�GDUDXV

UHVXOWLHUHQGHQ�92&�(PLVVLRQHQ�YHUPLQGHUW�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�]X�QHQQHQ��GHP�MHGRFK�YHUPLQGHUWH

+LOI]HLWHQ�JHJHQÔEHUVWHKHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHP

)DUEV\VWHP�EHWULHEHQ�ZHUGHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�DXWRPDWLVFKH�:DVFKDQODJHQ�GHU]HLW�EHUHLWV�DQ����

GHU�$QODJHQ�LQVWDOOLHUW�VLQG�XQG�GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRPPHQGHQ����-DKUHQ�DXI����

VWHLJW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ��GDVV�GLH�0D·QDKPH�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQV�

PLQGHUXQJ�YRQ�����JHJHQÔEHU�GHU�K¼QGLVFKHQ�5HLQLJXQJ�YHUEXQGHQ�LVW��)ÔU�GLH��=ZLVFKHQ��

5HLQLJXQJVDUEHLWHQ�GLUHNW�DQ�GHQ�'UXFNZHUNHQ�ZLUG�HLQ�$QWHLO�YRQ�����GHU�*HVDPWHLQVDW]PHQJH

DOOHU�5HLQLJXQJVPLWWHO�DQJHQRPPHQ��VR�GDVV�GLH�(PLVVLRQVPLQGHUXQJ�GHU�0D·QDKPH�QXU�EHL�GLH�

VHP�$QWHLO�ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�]X�HLQHU�(UKÎKXQJ�GHV�6WURPYHU�

EUDXFKV��$QGHUHUVHLWV�NRPPW�HV�]X�HLQHP�0LQGHUYHUEUDXFK�DQ�5HLQLJXQJVPLWWHO�XQG�HV�VWHLJW�EHL

HQWVSUHFKHQGHU�$QODJHQNRQILJXUDWLRQ�GHU�$QWHLO�GHU�IOÔVVLJH�5HLQLJXQJVUHVWH��GLH�HLQHU�5HGHVWLOODWL�

RQ�XQG�GDPLW�HLQHU�.UHLVODXIIÔKUXQJ�]XJHIÔKUW�ZHUGHQ�NÎQQHQ�

,QVJHVDPW�VLQG�GLH�ZHLWHUHQ�8PZHOWZLUNXQJHQ�DOV�UHODWLY�JHULQJIÔJLJ�HLQ]XVWXIHQ�
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(UVFKOLH·EDUNHLW

'LH�(UVFKOLH·XQJ�GHV�0LQGHUXQJVSRWHQWLDOV�EHGDUI�NHLQHU�=XVDW]DNWLYLW¼WHQ��GD�LQQHUKDOE�GHU�Q¼FK�

VWHQ����-DKUH�GXUFK�$QODJHQDXVWDXVFK�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�YRQ�DXWRPDWLVFKHQ

:DVFKDQODJHQ�]X�HUZDUWHQ�LVW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

(LQEDX�HLQHU�DXWRPDWLVFKHQ�:DVFKDQODJH ��������'0

-¼KUOLFKH�1DFKUÔVWXQJVNRVWHQ�EHL�$I$���-DKUH ���������'0�D

-¼KUOLFKHU�0LQGHUYHUEUDXFK�5HLQLJXQJVPLWWHO������ ������O�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO��]�%��(WK\ODFHWDW��(WKDQRO� �����'0�O

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�5HLQLJXQJVPLWWHO ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

�����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

����GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU

0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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������ 0D·QDKPHQ�1U���������*HNDSVHOWH�7HLOHZDVFKDQODJHQ

.XU]�%HVFKUHLEXQJ

(LQVDW]�YRQ�JHNDSVHOWHQ��DXWRPDWLVFKHQ�7HLOHZDVFKDQODJHQ

0LQGHUXQJVZLUNXQJ

'XUFK�GHQ�(LQVDW]�YRQ�JHNDSVHOWHQ��DXWRPDWLVFKHQ�:DVFKDQODJHQ�]XU�7HLOHUHLQLJXQJ�ZHUGHQ�GLIIX�

VH�(PLVVLRQHQ�YHUULQJHUW�XQG�HLQH�HUKÎKWH�(IIL]LHQ]�EHLP�:DVFKYRUJDQJ�HU]LHOW��VR�GDVV�GHU�5HLQL�

JXQJVPLWWHOYHUEUDXFK�XQG�GLH�GDUDXV�UHVXOWLHUHQGHQ�92&�(PLVVLRQHQ�YHUPLQGHUW�ZHUGHQ��2SWLPDO

JHNDSVHOWH�:DVFKDQODJHQ�VLQG�PLW�HLQHU�/ÎVHPLWWHODEVFKRWWXQJ�DXVJHVWDWWHW��VR�GDVV�GLIIXVH�(PLV�

VLRQHQ�EHLP�®IIQHQ�GHU�$QODJH�YHUPLQGHUW�ZHUGHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�]X�QHQQHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHP

)DUEV\VWHP�EHWULHEHQ�ZHUGHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�JHNDSVHOWH�DXWRPDWLVFKH�7HLOHZDVFKDQODJHQ�GHU]HLW

EHUHLWV�EHL�����GHU�$QODJHQ�LQVWDOOLHUW�VLQG�XQG�GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRPPHQGHQ

���-DKUHQ�DXI�����VWHLJW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ��GDVV�GLH�0D·QDKPH�PLW�HLQHU�GXUFK�

VFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����JHJHQÔEHU�$OWDQODJHQ�YHUEXQGHQ�LVW��)ÔU�GLH�7HLOHUHLQL�

JXQJ�ZLUG�HLQ�$QWHLO�YRQ�����GHU�*HVDPWHLQVDW]PHQJH�DOOHU�5HLQLJXQJVPLWWHO�DQJHQRPPHQ��VR

GDVV�GLH�(PLVVLRQVPLQGHUXQJ�GHU�0D·QDKPH�EHL�GLHVHP�(PLVVLRQVDQWHLO�ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

:LUG�GXUFK�GLH�0D·QDKPH�GLH�K¼QGLVFKH�5HLQLJXQJ�WHLOZHLVH�HUVHW]W��LVW�GLH�8PVHW]XQJ�PLW�HLQHU

(UKÎKXQJ�GHV�6WURPYHUEUDXFKV�XQG�HLQHU�9HUODJHUXQJ�GHU�5HLQLJXQJVPLWWHODEI¼OOH�YHUEXQGHQ��$Q�

VWHOOH�GHU�(QWVRUJXQJ�JHPHLQVDP�PLW�3XW]ODSSHQ�IDOOHQ�IOÔVVLJH�$EI¼OOH�DQ��GLH�HQWVRUJW�ZHUGHQ

PÔVVHQ�RGHU�DEHU�ÔEHU�HQWVSUHFKHQGH�5HILOWUDWLRQVDQODJHQ�LP�.UHLV�JHIÔKUW�ZHUGHQ�NÎQQHQ�
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(UVFKOLH·EDUNHLW

'LH�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��VLH�K¼QJW�MHGRFK�YRP�RUGQXQJVUHFKWOLFKHQ�5DKPHQ

DE��:HQQ�LP�%HUHLFK�GHU�7HLOHUHLQLJXQJ�HUKÎKWH�$UEHLWVVFKXW]DQIRUGHUXQJHQ�JHVWHOOW�ZHUGHQ��IÔKUW

GLHV�]X�HLQHP�YHUVW¼UNWHQ�(LQVDW]�YRQ�JHNDSVHOWHQ��DXWRPDWLVFKHQ�7HLOHZDVFKDQODJHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

*HNDSVHOWH�7HLOHZDVFKDQODJH��PLW�/ÎVHPLWWHODEVFKRWWXQJ� ��������'0

-¼KUOLFKH�.RVWHQ�EHL�$I$���-DKUH ���������'0�D

-¼KUOLFKHU�0LQGHUYHUEUDXFK�5HLQLJXQJVPLWWHO������ ������O�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO �����'0�O

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�5HLQLJXQJVPLWWHO ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ����

GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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������ 0D·QDKPHQ�1U���������$QVFKOX·�YRQ�:DVFKSO¼W]HQ�XQG

:DVFKDQODJHQ�DQ�GLH�$EOXIWUHLQLJXQJ

.XU]�%HVFKUHLEXQJ

$QVFKOX·�GHU�7HLOHZDVFKDQODJH�VRZLH�GHU�:DVFKSO¼W]H�]XU�K¼QGLVFKHQ�7HLOHUHLQLJXQJ�DQ�GLH�$EOXI�

WUHLQLJXQJVDQODJH

0LQGHUXQJVZLUNXQJ

'LIIXVH�92&�(PLVVLRQHQ��GLH�EHL�GHU�7HLOHUHLQLJXQJ�HQWVWHKHQ��ZHUGHQ�GHU�$EOXIWUHLQLJXQJVDQODJH

]XJHIÔKUW�XQG�GRUW�]HUVWÎUW�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�,QYHVWLWLRQVNRVWHQEHGDUI�]X�QHQQHQ��'D�EHL�GHU�$EOXIW�GHU�7HLOHUHL�

QLJXQJ�/ÎVHPLWWHO�3HDNV�DXIWUHWHQ�NÎQQHQ��PÔVVHQ�DXV�*UÔQGHQ�GHV�([SORVLRQVVFKXW]HV�HQWVSUH�

FKHQGH�SHHN�SXIIHU�HLQVFKOLH·OLFK�GHU�HQWVSUHFKHQGHQ�5HJHOXQJVWHFKQLN�LQVWDOOLHUW�ZHUGHQ��'LH

0D·QDKPH�HUIRUGHUW�GDUÔEHU�KLQDXV�YLHOIDFK�HLQH�.DSD]LW¼WVHUZHLWHUXQJ�GHU�$E�

OXIWUHLQLJXQJVDQODJH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHP

)DUEV\VWHP�EHWULHEHQ�ZHUGHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�HLQ�$QVFKOXVV�YRQ�:DVFKSO¼W]HQ�XQG�7HLOH�

ZDVFKDQODJHQ�DQ�GLH�$EOXIWUHLQLJXQJVDQODJH�GHU]HLW�EHUHLWV�EHL�����GHU�$QODJHQ�HUIROJW�LVW�XQG

GHU�$XVVWDWWXQJVJUDG�LQ�GHQ�NRPPHQGHQ����-DKUHQ�DXI�����VWHLJW��VR�GDVV�GLH�0D·QDKPH�DQWHL�

OLJ�EHL������� ����GHU�%UDQFKHQHPLVVLRQHQ�92&�UHGX]LHUHQG�ZLUNVDP�ZLUG��:HLWHUKLQ�ZLUG�DQJH�

QRPPHQ��GDVV�GLH�0D·QDKPH�JHJHQÔEHU�$UEHLWVSO¼W]HQ�E]Z��:DVFKDQODJHQ��GLH�QLFKW�DQ�GLH�$E�

OXIWUHLQLJXQJVDQODJH�DQJHVFKORVVHQ�VLQG��PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ

����YHUEXQGHQ�LVW��)ÔU�GLH�7HLOHUHLQLJXQJ�ZHUGHQ�HWZD�����GHU�*HVDPWHLQVDW]PHQJH�GHU�HLQJH�

VHW]WHQ�5HLQLJXQJVPLWWHO�YHUZHQGHW��VR�GDVV�GLH�92&�5HGXNWLRQ�EHL�GLHVHP�$QWHLO�GHU�(PLVVLRQHQ

ZLUNVDP�ZLUG�
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:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'XUFK�GLH�0D·QDKPH�NRPPW�HV�QHEHQ�GHU�92&�5HGXNWLRQ�JJI��]X�HLQHP�HUKÎKWHQ�(QHUJLHEHGDUI

IÔU�GLH�$EOXIWUHLQLJXQJ��GD�GLH�%HODGXQJ�GHU�$EOXIW�PLW�/ÎVHPLWWHOQ�YHUPLQGHW�ZLUG�XQG�VRPLW�GLH

(IIL]LHQ]�GHU�$EOXIWUHLQLJXQJ�VLQNW�

(UVFKOLH·EDUNHLW

'LH�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��GHU�,QVWDOODWLRQVDXIZDQG�LVW�DOOHUGLQJV�VWDUN�YRQ�GHQ

MHZHLOLJHQ�U¼XPOLFKHQ�*HJHEHQKHLWHQ�XQG�GHU�LQVWDOOLHUWHQ�$EOXIWUHLLQJXQJVDQODJH�DEK¼QJLJ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

$QVFKOXVV�DQ�GLH�$EOXIWUHLQLJXQJVDQODJH

�*UREH�$EVFK¼W]XQJ�IÔU�SHHN�EXIIHU��5HJHOWHFKQLN�XQG�$5$�$QSDVVXQJ� �������'0

-¼KUOLFKH�,QYHVWLWLRQNRVWHQ�EHL�$I$���-DKUH ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�GHQ

Q¼FKVWHQ����-DKUHQ�DQ�����GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ�XPJHVHW]W

ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������ 0D·QDKPHQ�1U���������8PVWHOOXQJ�DXI�89�)DUEV\VWHP

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�GHU�HLQJHVHW]WHQ�)DUEHQ�XQG�7URFNQXQJVV\VWHPH�DXI�89�)DUEV\VWHP

0LQGHUXQJVZLUNXQJ

/ÎVHPLWWHOHPLVVLRQHQ�DXV�GHP�)DUEV\VWHP�ZHUGHQ�EHL�HLQHU�8PVWHOOXQJ�DXI�89�K¼UWHQGH�)DUEHQ

YROOVW¼QGLJ�YHUPLHGHQ��'LHV�EHWULIIW�VRZRKO�GLH�/ÎVHPLWWHOHPLVVLRQHQ�DXV�GHQ�)DUEHQ�VHOEVW�DOV�DXFK

GLH�(PLVVLRQHQ�DXV�GHP�+LOIVVWRIIHLQVDW]��9HUGÔQQHU��9HU]ÎJHUHU�HWF���

8PVHW]XQJVSUREOHPH

'LH�8PVWHOOXQJ�DXI�89�K¼UWHQGH�)DUEV\VWHPH�LVW�PLW�,QYHVWLWLRQVNRVWHQ�YHUEXQGHQ��:HLWHUKLQ�HQW�

VWHKHQ�HUKÎKWH�%HWULHEVNRVWHQ�DXIJUXQG�GHV�]XV¼W]OLFKHQ�(QHUJLHYHUEUDXFKV�]XU�89�7URFNQXQJ�

8PVWHOOXQJVSUREOHPH�NÎQQHQ�LQVEHVRQGHUH�EHL�/HEHQVPLWWHOYHUSDFNXQJHQ�DXIWUHWHQ��ZHQQ�KRKH

$QIRUGHUXQJHQ�DQ�GLH�(FKWKHLWHQ�GHU�)DUEHQ�JHVWHOOW�ZHUGHQ��'LH�(FKWKHLWHQ�NÎQQHQ�MHGRFK�GXUFK

GHQ�$XIWUDJ�HLQHU�]XV¼W]OLFKHQ�:DVVHUODFNVFKLFKW�JHZ¼KUOHLVWHW�ZHUGHQ��'HV�ZHLWHUHQ�NDQQ�GLH

8PVWHOOXQJ�PLW�3UREOHPHQ�EHL�GHU�(LQKDOWXQJ�NRQVWDQWHU�7URFNQXQJVWHPSHUDWXUHQ�YHUEXQGHQ�VHLQ�

'D�GLH�IDUEK¼UWHQGH�89�6WUDKOXQJ�YRQ�EHVWLPPWHQ�)DUESLJPHQWHQ�EHVRQGHUV�VWDUN�UHIOHNWLHUW�ZLUG�

NÎQQHQ�7URFNQXQJVSUREOHPH�EHLP�IO¼FKLJHQ�)DUEDXIWUDJ�DXIWUHWHQ��LQVEHVRQGHUH�EHL�:HLVV��WHLO�

ZHLVH�MHGRFK�DXFK�EHLP�$XIWUDJ�YRQ�%ODX�XQG�6FKZDU]�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�GHU�0D·QDKPH�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW����GHU�*H�

VDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ��GLH�GHU]HLW�PLW

OÎVHPLWWHOEDVLHUWHP�6\VWHP�EHWULHEHQ�ZHUGHQ��������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GHU]HLW�HWZD����GHU�9HUSDFNXQJV�

)OH[RGUXFNDQODJHQ�PLW�89�)DUEV\VWHPHQ�EHWULHEHQ�ZLUG�XQG�LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�EHL

���GHU�GHU]HLW�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHPHQ�DUEHLWHQGHQ�)OH[RGUXFNDQODJHQ�HLQH�8PVWHOOXQJ

DXI�89�)DUEV\VWHPH�HUIROJW��ZDV�HLQH�YROOVW¼QGLJH�9HUPHLGXQJ�GHU�(PLVVLRQHQ�DXV�GHP�)DUE��XQG

/DFNV\VWHP�EHZLUNW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�LVW�GLH�0D·QDKPH�PLW�HLQHP�HUKÎKWHQ�6WURPEHGDUI�]XP

%HWULHE�GHU�89�7URFNQHU�YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��MHGRFK�GDYRQ

DEK¼QJLJ��LQ�ZHOFKHP�0D·H�VLFK�89�EDVLHUWH�)OH[RGUXFN�)DUEV\VWHPH�DXI�GHP�0DUNW�HWDEOLHUHQ

NÎQQHQ��'LH�(QWZLFNOXQJ�LVW�EHVRQGHUV�GDYRQ�DEK¼QJLJ��LQ�ZHOFKHP�0D·H�EHL�GHQ�.XQGHQ�GHU]HLW

EHVWHKHQGHQ�9RUEHKDOWH�JHJHQÔEHU�89�)DUEV\VWHPHQ�DXVJHU¼XPW�ZHUGHQ�NÎQQHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

(LQEDX�YRQ�]HKQ�89�7URFNQXQJVHLQKHLWHQ��MH��������'0� ��������'0

(UQHXHUXQJ�YRQ�.DPPHUUDNHO��)DUESXPSHQ�

5DVWHUZDO]HQ���������'0�MH�'UXFNZHUN� ��������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ�IÔU�GLH�8PUÔVWXQJVLQYHVWLWLRQ��$I$���-DKUH� ����������'0�D

-¼KUOLFKH�0HKUNRVWHQ�89�)DUEH�SUR�.LORJUDPP�JHJHQÔEHU�NRQY��)DUEH QLFKW�EH]LIIHUEDU

�:HJIDOO�YRQ�9HUGÔQQHU�XQG�9HU]ÎJHUHUHLQNDXI �������O�D�

�(LQVSDUXQJ�GXUFK�:HJIDOO�YRQ�9HUGÔQQHU��XQG�9HU]ÎJHUHUHLQNDXI��¸������'0�O� ���������'0�D�

'LH�HYHQWXHOOHQ�0HKUNRVWHQ�EHLP�(LQNDXI�YRQ�89�)DUEHQ�JHJHQÔEHU�NRQYHQWLRQHOOHQ�)DUEHQ�ODVVHQ

VLFK�QLFKW�EH]LIIHUQ��GD�GLH�)DUESUHLVH�MH�QDFK�.XQGHQDQIRUGHUXQJ�XQG�9HUWUDJVEHGLQJXQJHQ�PLW

GHP�)DUEOLHIHUDQWHQ�KRKH�6SDQQEUHLWHQ�DXIZHLVHQ��1¼KHUXQJVZHLVH�ZLUG�KLHU�GDYRQ�DXVJHJDQJHQ�

GDVV�GLH�GHU]HLW�XP�FD�������KÎKHUHQ�.RVWHQ�SUR�.LORJUDPP�89�)DUEH�LQ�HWZD�DXVJHJOLFKHQ�ZHU�

GHQ�GXUFK�GHQ�KÎKHUHQ�)HVWNÎUSHUDQWHLO�GHU�89�)DUEH�SUR�.LORJUDPP��GXUFK�YHUPLQGHUWH�89�

)DUEVFKLFKW�$XIWU¼JH�VRZLH�GXUFK�GHQ�:HJIDOO�GHU�REHQ�JHQDQQWHQ�9HUGÔQQHU�9HU]ÎJHUHU�

(LQN¼XIH�

0LW�GHQ�JHQDQQWHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�GHQ

Q¼FKVWHQ����-DKUHQ�DQ����GHU��OÎVHPLWWHOEDVLHUWHQ��)OH[RGUXFNDQODJHQ�92&�ZLUNVDP�XPJHVHW]W

ZLUG�XQG�GDPLW�DQ�GHU�0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HUUHLFKW�ZLUG�
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������ 0D·QDKPHQ�1U���������8PVWHOOXQJ�DXI�ZDVVHUEDVLHUWHV

)DUEV\VWHP

.XU]�%HVFKUHLEXQJ

8PVWHOOXQJ�DXI�ZDVVHUEDVLHUWHV�)DUE��XQG�/DFNV\VWHP

0LQGHUXQJVZLUNXQJ

'LH�8PVWHOOXQJ�DXI�ZDVVHUEDVLHUWH�6\VWHPH�YHUPHLGHW�HLQHQ�7HLO�GHU�92&�(PLVVLRQHQ�DXV�GHP

)DUE��XQG�/DFNV\VWHP��'LH�8PVWHOOXQJ�JHKW�MHGRFK�LQ�GHU�5HJHO�PLW�HLQHU�6WLOOOHJXQJ�GHU�$EOXIWUHL�

QLJXQJVDQODJH�HLQKHU��VR�GDVV�GLH�LP�ZDVVHUEDVLHUWHQ�)DUE��XQG�/DFNV\VWHP�HQWKDOWHQHQ�92&�

$QWHLOH�YROOVW¼QGLJ�GLIIXV�HPLWWLHUHQ�

8PVHW]XQJVSUREOHPH

,QVEHVRQGHUH�EHLP�%HGUXFNHQ�YRQ�QLFKW�VDXJHQGHQ�%HGUXFNVWRIIHQ��]�%��.XQVWVWRIIIROLHQ��LVW�PLW

8PVWHOOXQJVSUREOHPHQ�EHL�GHU�)DUEWURFNQXQJ�]X�UHFKQHQ��$QZHQGXQJVEHVFKU¼QNXQJHQ�NÎQQHQ

VLFK�DXFK�EH]ÔJOLFK�(FKWKHLW�XQG�%HVW¼QGLJNHLW�GHU�ZDVVHUEDVLHUWHQ�)DUEHQ��]�%��EHL�/HEHQVPLWWHO�

YHUSDFNXQJHQ��HUJHEHQ��$XIJUXQG�GHU�EHVWHKHQGHQ�.RVWHQYRUWHLOH��LQVEHVRQGHUH�GXUFK�GLH�HLQID�

FKHUH�$QODJHQWHFKQLN��EHLP�(LQVDW]�ZDVVHUEDVLHUWHU�)DUEHQ�LVW�GDYRQ�DXV]XJHKHQ��GDVV�GHU�ÔEHU�

ZLHJHQGH�$QWHLO�GHU�LQ�GLHVHP�'UXFNYHUIDKUHQ�VLQQYROO�SURGX]LHUEDUHQ�3URGXNWH�EHUHLWV�GHUDUW�JH�

GUXFNW�ZLUG��:HLWHUH�8PVWHOOXQJVSRWHQWLDOH�ILQGHQ�VLFK�VRPLW�QXU�LQ�HLQHP�VFKPDOHQ�3URGXNWVHJH�

PHQW��LQ�ZHOFKHP�VLFK�GXUFK�WHFKQRORJLVFKH�:HLWHUHQWZLFNOXQJHQ�GHU�ZDVVHUEDVLHUWHQ�)DUEV\VWHPH

GDV�WHFKQRORJLVFK�]X�SU¼IHULHUHQGH�'UXFNYHUIDKUHQ�YHU¼QGHUW��]�%��LP�%HUHLFK�GHV�)ROLHQGUXFNV��

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�PLW�GHU�0D·QDKPH�HUUHLFKEDUH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW

VLFK�DXI�����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�9HU�

SDFNXQJV�)OH[RGUXFNDQODJHQ��GLH�GHU]HLW�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHQ�EHWULHEHQ�ZHUGHQ�������

W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

'HU�92&�$QWHLO�OÎVHPLWWHOEDVLHUWHU�)DUEV\VWHPH�OLHJW�GHU]HLW�EHL�HWZD�����PLW�HLQHP�(PLVVLRQVDQ�

WHLO�YRQ��������]XV¼W]OLFK�HPLWWLHUW�HLQ�$QWHLO�YRQ�������GHU�92&�UHOHYDQWHQ�+LOIVVWRIIH��9HUGÔQ�

QHU�XQG�9HU]ÎJHUHU��(LQVDW]PHQJH� �����GHU�)DUEPHQJH���VR�GDVV�VLFK�HLQH�*HVDPWHPLVVLRQ�YRQ

����GHU�(LQVDW]VWRIIH�GHV�)DUEV\VWHPV�HUJLEW��%HLP�ZDVVHUEDVLHUWHQ�)DUEV\VWHP�EHWU¼JW�GHU��YROO�

VW¼QGLJ�HPLWWLHUHQGH��92&�$QWHLO�HWZD�����VR�GDVV�GLH�8PVWHOOXQJVPD·QDKPH�HLQHQ�$QWHLO�YRQ
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������ �����GHU�92&�(PLVVLRQ�DXV�GHP�)DUEV\VWHP�YHUPHLGHW��:HLWHUKLQ�ZLUG�DQJHQRPPHQ�

GDVV�GLH�0D·QDKPH�LQQHUKDOE�GHU�Q¼FKVWHQ����-DKUH�GXUFK�GLH�HQWVSUHFKHQGHQ�WHFKQRORJLVFKHQ

:HLWHUHQWZLFNOXQJHQ�EHL�����GHU��GHU]HLW�OÎVHPLWWHOEDVLHUW�DUEHLWHQGHQ��9HUSDFNXQJV�

)OH[RGUXFNDQODJHQ�XPJHVHW]W�ZLUG��VR�GDVV�VLFK�HLQH�5HGX]LHUXQJ�GHU�*HVDPWHPLVVLRQHQ�YRQ���

HUJLEW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHU�92&�5HGXNWLRQ�PLW�HLQHP�HUKÎKWHQ�(QHUJLHEHGDUI�]XU�)DUEWURFNQXQJ

YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JUXQGV¼W]OLFK�HUVFKOLH·EDU��$OOHUGLQJV�LVW

GLHV�VHKU�VWDUN�YRQ�GHU�WHFKQRORJLVFKHQ�(QWZLFNOXQJ�VRZLH�YRQ�GHU�0DUNWHQWZLFNOXQJ�GHU�ZDVVHU�

EDVLHUW�EHGUXFNEDUHQ�3URGXNWH�DEK¼QJLJ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��VLQG�GLH

IROJHQGHQ�HLQPDOLJHQ�8PVWHOOXQJVLQYHVWLWLRQHQ�QRWZHQGLJ��'D�HV�VLFK�XP�,QYHVWLWLRQHQ�LQ�JUXQGOH�

JHQGH�3URGXNWLRQVDQODJHQ�KDQGHOW��ZLUG�YRQ�HLQHU�$I$�YRQ���-DKUHQ�DXVJHJDQJHQ��:HLWHUKLQ�IDOOHQ

YHU¼QGHUWH�ODXIHQGH�.RVWHQ�DQ�

$XIJUXQG�GHU�'DWHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�����+RFKUHFKQXQJ��ZLUG�DQ�GHU�0RGHOOPDVFKLQH

YRQ�HLQHP�M¼KUOLFKHQ�+LOIVVWRII�9HUEUDXFK��9HUGÔQQHU��9HU]ÎJHUHU��YRQ������W�D��GLHV�HQWVSULFKW

HWZD��������O�D�XQG�HLQHP�5HLQLJXQJVPLWWHO�9HUEUDXFK�YRQ�����W�D���������O�D��DXVJHJDQJHQ�

'XUFK�GLH�8PVWHOOXQJ�DXI�HLQ�ZDVVHUEDVLHUWHV�6\VWHP�NDQQ�GHU�+LOIVVWRIIYHUEUDXFK�JHP¼·�GHU�'D�

WHQ�DXV�GHU�%UDQFKHQHUKHEXQJ�DXI�����W�D��9HUGÔQQHU�XQG�9HU]ÎJHUHU���GLHV�HQWVSULFKW�������O�D

XQG�GHU�5HLQLJXQJVPLWWHOYHUEUDXFK�DXI�����W�D��FD��������O�D��YHUPLQGHUW�ZHUGHQ��)ÔU�ZHLWHUH�8P�

VWHOOXQJVLQYHVWLWLRQHQ�OLHJHQ�NHLQH�'DWHQ�YRU�

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�YHUPLQGHUWHQ�+LOIVVWRIIHLQVDW]���������O�D�¸������'0����������'0�D

-¼KUO��(LQVSDUXQJ�GXUFK�YHUPLQGHUWHQ�5HLQLJXQJVPLWWHOEHGDUI��������O�D�¸������'0� ��������'0�D

2KQH�(LQEH]LHKXQJ�GHU�8PVWHOOXQJVNRVWHQ�IÔU�GHQ�8PEDX�GHU�7URFNQXQJVDJJUHJDWH�HUJLEW�VLFK

DXV�GHQ�JHQDQQWHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�SUR

7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����GHU�GHU]HLW�OÎVHPLW�

WHOEDVLHUW�DUEHLWHQGHQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�DQ�GHU�0RGHOOPDVFKLQH

PLW�HLQHU�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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������ 0D·QDKPHQ�1U���������9HUEHVVHUWHU�8PJDQJ�PLW�92&�

KDOWLJHQ�)DUEHQ�XQG�/DFNHQ�VRZLH�+LOIVVWRIIHQ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�92&�KDOWLJHQ�)DUEHQ�XQG�/DFNHQ�VRZLH�+LOIVVWRIIHQ

ZLH�9HUGÔQQHU�XQG�9HU]ÎJHUHU

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�%HK¼OWHUQ�NÎQQHQ�92&�

(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'XUFK�GHQ�VRUJI¼OWLJHQ�8PJDQJ�PLW�+LOIVVWRIIHQ�]�%��EHL�GHU�K¼QGL�

VFKHQ�=XIÔKUXQJ�YRQ�9HUGÔQQHUQ�XQG�9HU]ÎJHUHUQ�NÎQQHQ�7URSI��XQG�9HUGXQVWXQJVYHUOXVWH�YHU�

PLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�WHLOZHLVH�DXFK�PDQJHOQGH�0RWLYDWLRQ�GHU�%HOHJVFKDIW�GLH�8PVHW�

]XQJ�GHU�0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�]X�HUZDUWHQGH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D�

GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\WHP�LQ�9HUSDFNXQJV�

)OH[RGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHP�6\VWHP�EHWULHEHQ�ZHUGHQ��������W�D��0DVFKLQHQ�

NRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�GLH�0D·QDKPH�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�DQ������GHU�9HUSDN�

NXQJV�)OH[RGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�HLQH�5HGX]LHUXQJ�GHU�92&�(PLVVLRQHQ�DXV�GHP

)DUE��XQG�/DFNV\VWHP�YRQ�����EHZLUNW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�NHLQH�ZHLWHUHQ�UHOHYDQWHQ�8PZHOWZLUNXQJHQ�YHUEXQ�

GHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�HQWVSUHFKHQGH

8QWHUZHLVXQJHQ�GHU�0LWDUEHLWHU�HUIROJHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��LVW�GLH�0D·�

QDKPH�PLW�GHQ�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�YHUEXQGHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�9HUGÔQQHU�9HU]ÎJHUHU�GHU]HLW� �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ ������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

����������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ

�����GHU�OÎVHPLWWHOEDVLHUWHQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU

0RGHOOPDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������� 0D·QDKPHQ�1U����������$XWRPDWLVFKH�/ÎVHPLWWHO]XIÔKUXQJ

.XU]�%HVFKUHLEXQJ

9HUPLQGHUXQJ�GHU�K¼QGLVFKHQ�=XIXKU�YRQ�9HUGÔQQHUQ�9HU]ÎJHUHUQ�GXUFK�DXWRPDWLVFKH�/ÎVHPLWWHO�

]XIÔKUXQJ�ÔEHU�HLQ�YHUURKUWHV�6\VWHP

0LQGHUXQJVZLUNXQJ

'LH�DXWRPDWLVFKH�=XIÔKUXQJ�YRQ�/ÎVHPLWWHOQ�YHUULQJHUW�HLQHQ�7HLO�GHU�GLIIXVHQ�92&�(PLVVLRQHQ�EHL

GHU�(LQVWHOOXQJ�GHU�)DUEYLVNRVLW¼W�LP�)DUENDVWHQ��'LH�GLIIXVHQ�(PLVVLRQHQ�HQWVWHKHQ�GHU]HLW�GXUFK

9HUGXQVWXQJVYHUOXVWH�EHL�GHU�K¼QGLVFKHQ�=XIÔKUXQJ�

8PVHW]XQJVSUREOHPH

%HL�$OWDQODJHQ�LVW�GLH�0D·QDKPH�PLW�,QYHVWLWLRQVNRVWHQ�YHUEXQGHQ��GHQHQ�MHGRFK�YHUULQJHUWH�+LOIV�

]HLWHQ�JHJHQÔEHUVWHKHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�PLW�GHU�0D·QDKPH�HUUHLFKEDUH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW

VLFK�DXI����W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�9HU�

SDFNXQJV�)OH[RGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHPHQ�EHWULHEHQ�ZHUGHQ��������W�D�

0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�GLH�92&�(PLVVLRQHQ�DXV�GHU�9LVNRVLW¼WVHLQVWHOOXQJ�HWZD�����GHU

*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�EHWUDJHQ�XQG�GXUFK�GLH�0D·QDKPH�HLQH�5HGX�

]LHUXQJ�GHU�(PLVVLRQHQ�XP�����HUUHLFKW�ZLUG��,Q�GHQ�Q¼FKVWHQ����-DKUHQ�LVW�HLQH�(UKÎKXQJ�GHV

GHU]HLW�EHL�����OLHJHQGHQ�$XVVWDWWXQJVJUDGHV�XP�����HUUHLFKEDU��VR�GDVV�GLH�8PVHW]XQJ�GHU

0D·QDKPH�EHL�GLHVHP�%UDQFKHQDQWHLO�92&�ZLUNVDP�ZLUG�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8PZHOWZLUNXQJHQ

YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

'LH�(UVFKOLH·XQJ�GHV�0LQGHUXQJVSRWHQWLDOV�EHGDUI�NHLQHU�=XVDW]DNWLYLW¼WHQ��GD�PLW�GHP�$QOD�

JHQDXVWDXVFK�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�YRQ�YHUURKUWHQ�/ÎVXQJVPLWWHO]XIXKUV\VWHPHQ

HLQKHUJHKW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��VLQG�PLW�GHU

8PVHW]XQJ�GHU�0D·QDKPH�IROJHQGH�.RVWHQ�YHUEXQGHQ��'D�HV�VLFK�EHL�GHQ�=XIÔKUXQJVV\VWHPHQ

XP�HLQ�GLH�,QYHVWLWLRQ�LQ�HLQ�JUXQGOHJHQGHV�$QODJHQ]XEHKÎU�KDQGHOW��ZLUG�HLQ�$EVFKUHLEXQJV]HLW�

UDXP�YRQ���-DKUHQ�DQJHVHW]W�

,QYHVWLWLRQVNRVWHQ�IÔU�GLH�1DFKUÔVWXQJ�DQ���)DUEZHUNHQ� �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ��$I$���-DKUH� ���������'0�D

(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�9HUGÔQQHU����� ������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�0LQGHUYHUEUDXFK�9HUGÔQQHU�9HU]ÎJHUHU��¸������'0�O� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����GHU

OÎVHPLWWHOEDVLHUW�DUEHLWHQGHQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZLUG�XQG

DQ�GHU�0RGHOOPDVFKLQH�PLW�HLQHU�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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������� 0D·QDKPHQ�1U����������9HUEHVVHUWH�.DSVHOXQJ�YRQ�)DUE�

V\VWHPHQ�XQG�7URFNQHUQ

.XU]�%HVFKUHLEXQJ

(LQEDX�HLQHU�YHUEHVVHUWHQ�.DSVHOXQJ�YRQ�)DUEV\VWHPHQ�XQG�7URFNQHUQ

0LQGHUXQJVZLUNXQJ

'XUFK�HLQH�2SWLPLHUXQJ�GHU�.DSVHOXQJ�XQG�GHU�/XIWIÔKUXQJ�LQ�GHQ�7URFNQHUQ�NÎQQHQ�GLH�GLIIXVHQ�

QLFKW�YRQ�GHU�$EOXIWUHLQLJXQJ�HUID·WHQ�(PLVVLRQHQ�DXV�GHQ�)DUEZHUNHQ�YHUPLQGHUW�ZHUGHQ�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�LQVEHVRQGHUH�GHU�KRKH�,QYHVWLWLRQVNRVWHQEHGDUI�EHL�GHU�1DFKUÔVWXQJ

YRQ�$OWDQODJHQ�]X�EHQHQQHQ��'LH�=XJ¼QJOLFKNHLW�GHU�$QODJH�ZLUG�GXUFK�GLH�YHUEHVVHUWH�.DSVHOXQJ

HLQJHVFKU¼QNW��VR�GDVV�WHLOZHLVH�HUKÎKWH�+LOIV]HLWHQ�DXIWUHWHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�PLW�GHU�0D·QDKPH�HUUHLFKEDUH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW

VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ

9HUSDFNXQJV�)OH[RGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHPHQ�EHWULHEHQ�ZHUGHQ��������W�D�

0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�HWZD�����GHU�(PLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�GHU

'UXFNDQODJH�HQWVWHKHQ�XQG�EHL�HLQHU�XQJHQÔJHQGHQ�.DSVHOXQJ�YRQ�GHU�$EOXIWUHLQLJXQJ�QXU�HWZD

����GHU�(PLVVLRQHQ�HUIDVVW�ZHUGHQ��(LQH�YHUEHVVHUWH�.DSVHOXQJ�LVW�PLW�HLQHU�(UKÎKXQJ�GHV�(UIDV�

VXQJVJUDGHV�DXI�����YHUEXQGHQ��6RPLW�ZHUGHQ������� �����GHU�(PLVVLRQHQ�DXIJUXQG�XQJHQÔ�

JHQGHU�.DSVHOXQJ�LQ�GHU�'UXFNDQODJH�YHUPLQGHUW��(WZD�����GHU�OÎVHPLWWHOEDVLHUWHQ�)OH[RGUXFNDQ�

ODJHQ�VLQG�GHU]HLW�XQJHQÔJHQG�JHNDSVHOW��VR�GDVV�GLH�0D·QDKPH�QXU�EHL�GLHVHP�7HLO�GHU�$QODJHQ

92&�ZLUNVDP�XPJHVHW]W�ZHUGHQ�NDQQ��,Q�GHQ�Q¼FKVWHQ����-DKUHQ�LVW�HLQH�YHUEHVVHUWH�.DSVHOXQJ

EHL�����GHU�GHU]HLW�XQJHQÔJHQG�JHNDSVHOWHQ�$QODJHQ�HUUHLFKEDU�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�8PVHW]XQJ�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8P�

ZHOWZLUNXQJHQ�YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

=XU�(UVFKOLH·XQJ�GHV�0LQGHUXQJVSRWHQWLDOV�VLQG�NHLQH�=XVDW]DNWLYLW¼WHQ�QRWZHQGLJ��GD�PLW�GHP

$QODJHQDXVWDXVFK�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�JHNDSVHOWHU�)DUEV\VWHPH�XQG�7URFNQHU�HLQ�

KHUJHKW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

'LH�0D·QDKPH�LVW�DQ�GHU�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��PLW

GHQ�IROJHQGHQ�8PUÔVWXQJVNRVWHQ�YHUEXQGHQ�

D��=\OLQGHUEDXZHLVH�RGHU�5HLKHQEDX�

.DSVHOXQJ�GHU�JHVDPWHQ�$QODJH ��������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ��$I$���-DKUH� ���������'0�D

E��5HLKHQEDXZHLVH�

.DSVHOXQJ�GHU���'UXFNZHUNH��MH�������'0� �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ��$I$���-DKUH� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ����

������'0�SUR�7RQQH�YHUPLHGHQH�92&�EHL�GHU�.DSVHOXQJ�GHU�JHVDPWHQ�$QODJH�E]Z��YRQ����

����'0�SUR�7RQQH�YHUPLHGHQH�92&�EHL�HLQHU�.DSVHOXQJ�DOOHU�'UXFNZHUNH�LQ�HLQHU�'UXFNPD�

VFKLQH�LQ�5HLKHQEDXZHLVH��MHZHLOV�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�GHQ�Q¼FKVWHQ���

-DKUHQ�EHL�����GHU�OÎVHPLWWHOEDVLHUW�DUEHLWHQGHQ�9HUSDFNXQJV�)OH[RGUXFNDQODJHQ�92&�ZLUNVDP

XPJHVHW]W�ZLUG�XQG�DQ�GHU�0RGHOOPDVFKLQH�PLW�HLQHU�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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������� 0D·QDKPHQ�1U����������5HJHOXQJVWHFKQLVFKH�2SWLPLHUXQJ

GHU�$EOXIWUHLQLJXQJVDQODJH

.XU]�%HVFKUHLEXQJ

5HJHOXQJVWHFKQLVFKH�2SWLPLHUXQJ�GHU�$EOXIWUHLQLJXQJVDQODJH

0LQGHUXQJVZLUNXQJ

'LH�UHJHOXQJVWHFKQLVFKH�2SWLPLHUXQJ�GHU�$EOXIWUHLQLJXQJVDQODJH�YHUPHLGHW�HLQHQ�7HLO�GHU�92&�

(PLVVLRQHQ�DXV�GHP�5HLQJDV�

8PVHW]XQJVSUREOHPH

$OV�8PVHW]XQJVSUREOHP�LVW�GHU�KRKH�,QYHVWLWLRQVNRVWHQEHGDUI�]X�EHQHQQHQ�

92&�5HGXNWLRQVSRWHQWLDO

'DV�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�PLW�GHU�0D·QDKPH�HUUHLFKEDUH�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW

VLFK�DXI���W�D��GLHV�HQWVSULFKW����GHU�*HVDPWHPLVVLRQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�9HUSDN�

NXQJV�)OH[RGUXFNDQODJHQ��GLH�PLW�OÎVHPLWWHOEDVLHUWHQ�6\VWHPHQ�EHWULHEHQ�ZHUGHQ��������W�D��0D�

VFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�IROJHQGHQ�$QQDKPHQ�

(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�����GHU�(PLVVLRQHQ�DXV�GHP�)DUE��XQG�/DFNV\VWHP�LQ�GHU�'UXFN�

DQODJH�HQWVWHKHQ�XQG�PLW�GHU�0D·QDKPH�HLQH�92&�0LQGHUXQJ�YRQ�����JHJHQÔEHU�HLQHU�UHJH�

OXQJVWHFKQLVFK�QLFKW�RSWLPLHUWHQ�$EOXIWUHLQLJXQJVDQODJH�HUUHLFKEDU�LVW��(WZD�����GHU�$EOXIWUHLQL�

JXQJVDQODJHQ�YRQ�OÎVHPLWWHOEDVLHUWHQ�)OH[RGUXFNPDVFKLQHQ�VLQG�GHU]HLW�QLFKW�UHJHOXQJVWHFKQLVFK

RSWLPLHUW��VR�GDVV�GLH�0D·QDKPH�QXU�EHL�GLHVHP�7HLO�GHU�$QODJHQ�92&�ZLUNVDP�XPJHVHW]W�ZHUGHQ

NDQQ��,Q�GHQ�Q¼FKVWHQ����-DKUHQ�LVW�HLQH�2SWLPLHUXQJ�EHL�����GHU�GHU]HLW�XQJHQÔJHQG�JHUHJHOWHQ

$QODJHQ�HUUHLFKEDU�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

1HEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�VLQG�PLW�GHU�0D·QDKPH�NHLQH�ZHLWHUHQ�8PZHOWZLUNXQJHQ

YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

=XU�(UVFKOLH·XQJ�GHV�0LQGHUXQJVSRWHQWLDOV�VLQG�NHLQH�=XVDW]DNWLYLW¼WHQ�QRWZHQGLJ��GD�PLW�GHP

$QODJHQDXVWDXVFK�HLQ�DXWRPDWLVFKHU�7UHQG�]XP�(LQEDX�UHJHOXQJVWHFKQLVFK�RSWLPLHUWHU�$EOXIWUHLQL�

JXQJVDQODJHQ�HLQKHUJHKW�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

'LH�0D·QDKPH�LVW�DQ�GHU�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��PLW

GHQ�IROJHQGHQ�8PUÔVWXQJVNRVWHQ�YHUEXQGHQ�

,QYHVWLWLRQVNRVWHQ�IÔU�0HVV���6WHXHUXQJV��XQG�5HJHOXQJVWHFKQLN �������'0

-¼KUOLFKH�$EVFKUHLEXQJVNRVWHQ��$I$���-DKUH� ��������'0�D

0LW�GLHVHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJLEW�VLFK�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ�����������'0�SUR

7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�LQ�GHQ�Q¼FKVWHQ����-DKUHQ�DQ

����GHU�OÎVHPLWWHOEDVLHUW�DUEHLWHQGHQ�)OH[RGUXFNDQODJHQ�92&�PLQGHUQG�XPJHVHW]W�ZLUG�XQG�DQ

GHU�0RGHOOPDVFKLQH�PLW�HLQHU�92&�5HGXNWLRQ�YRQ������W�D�YHUEXQGHQ�LVW�
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��� )OH[RGUXFN�ZDVVHUEDVLHUW

�0DVFK��.RQVW������

���� )DUEV\VWHP

'LH�ZDVVHUEDVLHUWHQ�)DUEV\VWHPH�ZHLVHQ�KÎKHUH�)HVWNÎUSHU��XQG�3LJPHQWJHKDOWH�DOV�GLH�OÎVHPLWWHO�

EDVLHUWHQ�)DUEHQ�DXI�

'HU�:DVVHUDQWHLO�LQ�JHOLHIHUWHQ�'UXFNIDUEHQ�OLHJW�EHL�����������$OV�%LQGHPLWWHO�ZHUGHQ�3RO\HVWHU��

0DOHLQ��XQG�$FU\ODWKDU]H�VRZLH�'LVSHUVLRQHQ�DSSOL]LHUW��ZHOFKH�GXUFK�9HUVHLIXQJ�PLW�$ONDOLHQ

�$PPRQLDN�RGHU�$PLQH��LQ�HLQH�ZDVVHUOÎVOLFKH�)RUP�JHEUDFKW�ZHUGHQ��,P�7URFNQXQJVYRUJDQJ

HQWZHLFKW�GDV�$PLQ�E]Z��$PPRQLDN��XQG�%LQGHPLWWHOKDU]H�ZHUGHQ�ZLHGHU�ZDVVHUXQOÎVOLFK��$OV

7URFNQXQJVKLOIH�ZHUGHQ�GLH�$ONRKROH�(WKDQRO�XQG�,VRSURSDQRO�LQ�JHULQJHQ�.RQ]HQWUDWLRQHQ�YRQ

XQWHU�����EHLJHJHEHQ��'LH�9HUGÔQQXQJ�NDQQ�PLW�:DVVHU�DQJHVHW]W�ZHUGHQ��0HLVW�EHLQKDOWHQ�GLH

5H]HSWXUHQ�$GGLWLYH�ZLH�(QWVFK¼XPHU�XQG�1HW]PLWWHO�

7DEHOOH�����'XUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�IÔU�ZDVVHUEDVLHUWH�)OH[RGUXFNIDUEHQ

%HVWDQGWHLO ,QKDOWVWRIIH $QWHLO��*HZ���

&MRHIQMXXIP

��[ÇWWIVMKI�0¸WIQMXXIPOSQTSRIRXI ;EWWIV ��������

��SVKERMWGLI�0¸WIQMXXIPOSQTSRIRXI %POSLSPI��^�&��)XLERSP��-WSTVSTERSP� ������

��[IMXIVI�&MRHIQMXXIPOSQTSRIRXI ^�&��4SP]IWXIV��Y��%GV]PLEV^I��4SP]ZMR]PEGIXEX ��������

��[IMXIVI�&MRHIQMXXIPOSQTSRIRXI %QQSRMEO��%QMRI �����

*EVFQMXXIP ERSVKERMWGLI�4MKQIRXI��SVKERMWGLI�4MKQIRXI ��������

*EVF�,MPJWQMXXIP Y�E��;EGLWI��;IMGLQEGLIV��/SQTPI\FMPHRIV ������

4L]WMO��)MKIRWGLEJXIR��*IWXO¸VTIVKILEPX������������YRXIVIV�,IM^[IVX�� ����1.�OK��GE��T,�;IVX��

?ÓOSTSP�+QF,���&�%�9�1�������A

���� 3URGXNWH�	�%HGUXFNVWRIIH

,P�'LUHNWGUXFN�XQG�3UHSULQW�YRQ�:HOOSDSSHQ�ZHUGHQ�SUDNWLVFK�QXU�QRFK�PLW�ZDVVHUEDVLHUHQGHQ

)DUEHQ�JHGUXFNW��:HLWHUH�$QZHQGXQJVIHOGHU�PLW�KRKHP�:DVVHUIDUEHQDQWHLO�VLQG��3DSLHUV¼FNH�XQG

�WÔWHQ��7DSHWHQ��8PVFKO¼JH�XQG�('9�3DSLHU��WHLOV�QXU����$ONRKRO]XVDW]���+\JLHQH��XQG�+DXVKDOWV�

SDSLHUH�ZLH�6HUYLHWWHQ��*HVFKHQNSDSLHUH��(WLNHWWHQ��DVHSWLVFKH�9HUSDFNXQJHQ�ZLH�0LOFK��XQG�*H�

WU¼QNHNDUWRQDJHQ��3(�7UDJHWDVFKHQ�XQG��6¼FNH�VRZLH�6FKUXPSIKDXEHQ�
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(V�VLQG�ÔEHUZLHJHQG�VDXJI¼KLJH��RIIHQSRULJH�%HGUXFNVWRIIH�DXV�3DSLHUHQ�XQG�.DUWRQ��GLH�GHU]HLW

IÔU�GHQ�'UXFN�PLW�:DVVHUIDUEHQ�LQ�)UDJH�NRPPHQ��%HL�GHQ�SRO\ROHILQHQ�.XQVWVWRIIHQ�VLQG�HV�YRU�

ZLHJHQG�3(�)ROLHQ��GLH�EHGUXFNEDU�VLQG��$XI�ZHLWHUHQ�.XQVWVWRIIIROLHQ�ZLH�33��3(6�XQG�36�VLQG

GUXFNWHFKQLVFK�JXWH�(UJHEQLVVH�HU]LHOW�ZRUGHQ��:DVVHUEDVLHUHQGH�)DUEHQ�ZHUGHQ�LQ�EHVWLPPWHQ

)¼OOHQ�DXFK�EHLP�%HGUXFNHQ�YRQ�$OXPLQLXPIROLHQ�XQG�DOXPLQLXPEHVFKLFKWHWHQ�.XQVWVWRIIIROLHQ

HLQJHVHW]W��'LH�KRKH�9HUGDPSIXQJVZ¼UPH�XQG�9HUGXQVWXQJV]DKO��DEHU�DXFK�GLH�KRKH�2EHUIO¼�

FKHQVSDQQXQJ�YRQ�:DVVHU��VFKOHFKWH�%HQHW]XQJ�YRQ�YLHOHQ�.XQVWVWRIIHQ��EHJUHQ]HQ�GLH�(LQVDW]�

PÎJOLFKNHLWHQ�

'HU�6XEVWLWXWLRQVERRP�GHU�ZDVVHUEDVLHUWHQ�)DUEV\VWHPH�LQ�GHQ���HU��XQG���HU�-DKUHQ�KDW�VLFK�LQ

GHQ���HU�-DKUHQ�DEJHVFKZ¼FKW��LP�-DKU������EDVLHUWHQ�UXQG�����GHU�)OH[RGUXFNIDUEHQ�DXI�:DV�

VHU��9LHOIDFK�VFKHLWHUQ�GLH�8PVWHOOXQJVDEVLFKWHQ�GHU�'UXFNHUHLHQ�DQ�O¼QJHUHQ�7URFNQXQJV]HLWHQ�XQG

�VWUHFNHQ��KÎKHUHU�+HL]HQHUJLH��WHLOV�DXFK�DQ�KRKHQ�NXQGHQVHLWLJHQ�4XDOLW¼WVDQVSUÔFKHQ��)DUE�

EULOOLDQ]��'HFNNUDIW��

,QVEHVRQGHUH�EHLP�'UXFN�YRQ�*ROG��XQG�6LOEHUIDUEH�LVW�GLH�8PVWHOOXQJ�DXI�ZDVVHUEDVLHUWH�)DUEV\�

VWHPH�QRFK�QLFKW�PÎJOLFK��,P�(WLNHWWHQGUXFN�EHVWHKW�EHLP�$XIWUDJ�YRQ�7DJHVOHXFKWIDUEHQ�QRFK

NHLQH�ZDVVHUEDVLHUWH�$OWHUQDWLYH��GD�GLH�H[LVWLHUHQGHQ�)DUEV\VWHPH�EHL�GHU�VS¼WHUHQ�$QZHQGXQJ�LQ

/DVHUGUXFNHUQ�XQG�.RSLHUHUQ�QLFKW�KLW]HUHVLVWHQW�Z¼UHQ��1HXHUH�(QWZLFNOXQJHQ�ODVVHQ�HUZDUWHQ�

GDVV�LQ�GLHVHP�6HJPHQW�GLH�VWDELOH�%HLPLVFKXQJ�GHU�/HXFKWIDUEHQ�EHUHLWV�EHL�GHU�3DSLHUKHUVWHOOXQJ

JHOLQJW��VR�GDVV�GLH�1RWZHQGLJNHLW�HLQHU�IO¼FKLJHQ�%HGUXFNXQJ�HQWI¼OOW�
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���� 92&�UHOHYDQWH�(LQVDW]VWRIIH

'LH�IROJHQGH�7DEHOOH�]HLJW�HLQH�$XVZDKO�W\SLVFKHU�92&�UHOHYDQWHU�(LQVDW]VWRIIH�XQG�LKUH�$QZHQ�

GXQJVEHUHLFKH�

7DEHOOH�����92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�ZDVVHUEDVLHUWHQ�)OH[RGUXFN

6WRII 'DPSI�
GUXFN

(LQVDW]]ZHFN 6SH]LILVFKH�(LQVDW]PHQJH
?MR�+I[���HIV�IMRKIWIX^XIR�*EVFIA

)XLERSP ���L4E 0¸WIQMXXIP�MR�*EVFI��8VSGORYRKWFI�
WGLPIYRMKIV�
6IMRMKYRKWQMXXIP

-WSTVSTERSP ���L4E 0¸WIQMXXIP�MR�*EVFI�
6IMRMKYRKWQMXXIP

)XL]PEGIXEX ���L4E :IVH²RRIV��6IMRMKYRKWQMXXIP

7TI^MEPFIR^MR��%�-� ��������L4E 6IMRMKYRKWQMXXIP

8IWXFIR^MR��%�--��%�---� ���������L4E 6IMRMKYRKWQMXXIP

:3'�MR�*EVFI�� ����

:3'�EPW�:IVH²RRIV�
8VSGORYRKWFIWGLPIYRMKIV�
�ZIV^¸KIVIV�� ����

:3'�EPW�6IMRMKYRKWQMXXIP� �����

%�--�0¸WIQMXXIPKIQMWGL�EYW�EPMTLE�
XMWGLIR�YRH�G]GPSEPMTLEXMWGLIR
/SLPIR[EWWIVWXSJJIR�QMX�GE�����
4IRXERSP

GE��������L4E %YW[EWGLP¸WYRK�FIM�HIV�*SVQLIV�
WXIPPYRK

?,4:������A ?ÓOSTSP������A

���� *HQHKPLJXQJVSIOLFKWHQ

(V�JHOWHQ�JUXQGV¼W]OLFK�GLH�JOHLFKHQ�JHVHW]OLFKHQ�%HVWLPPXQJHQ�ZLH�EHLP�OÎVHPLWWHOEDVLHUWHQ�9HU�

SDFNXQJV�)OH[RGUXFN��$OOHUGLQJV�VLQG�YRQ�GHU�*HQHKPLJXQJVSIOLFKW�QDFK����%,PVFK9�QXU�VHKU�JUR·H

%HWULHEH��GLH�PLW�ZDVVHUEDVLHUWHQ�)DUEV\VWHPHQ�DUEHLWHQ��EHWURIIHQ��GD�QXU�VLH�GLH�0HQJHQVFKZHOOH

YRQ����NJ�K�/ÎVHPLWWHOHLQVDW]��DXV�GHU�)DUEH��ÔEHUVFKUHLWHQ���

����������������������������������������������������

��� +ILX�QER�ZSR�IMRIQ�^[IMWGLMGLXMKIR�&IXVMIF�QMX�IMRIV���8EKI�;SGLI�YRH�IMRIQ�HYVGLWGLRMXXPMGLIR�0¸WIQMXXIPKILEPX�ZSR
�����MR�HIV�*EVFI�EYW��IVKMFX�WMGL�IMR�NÇLVPMGLIV�*EVFIMRWEX^�ZSR�GE��������X��EF�HIQ�IMRI�+IRILQMKYRKWTJPMGLX�FIWX²RHI�
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���� (PLVVLRQVTXHOOHQ��(LQIOX·IDNWRUHQ�	�(PLVVLRQVELODQ]

������ (PLVVLRQVTXHOOHQ

$EELOGXQJ�����92&�(PLVVLRQVTXHOOHQ�LP�ZDVVHUEDVLHUWHQ�)OH[RGUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

(Abluft-
reinigung)

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430�����A

�� )RUP�+HUVWHOOXQJ��)ÔU�GHQ�%HUHLFK�GHU�)RUP�+HUVWHOOXQJ�ZLUG�DXI�GLH�$XVIÔKUXQJHQ�LQ�.DSL�

WHO������YHUZLHVHQ�

�� )DUE�$XIEHUHLWXQJ

%HL�GHU�)DUE�$XIEHUHLWXQJ�LQ�GHU�)DUENÔFKH�VHOEVW�XQG�EHL�GHU�9LVNRVLW¼WVHLQVWHOOXQJ�DQ�GHQ

)DUEYRUODJHEHK¼OWHUQ�GHU�'UXFNPDVFKLQHQ�WUHWHQ�GLIIXVH�(PLVVLRQHQ�GHU�HLQJHVHW]WHQ�92&�

$QWHLOH�LQ�)DUEHQ�XQG�7URFNQXQJVEHVFKOHXQLJHUQ�DXI��GD�KLHU�RIIHQ�PLW�LKQHQ�ZLUG��'LH�+ÎKH

GLHVHU�(PLVVLRQHQ�K¼QJW�VWDUN�YRQ�GHU�6RUJIDOW�XQG�GHP�(UIDKUXQJHQ�GHV�3HUVRQDOV�DE�

�� 'UXFNSUR]HVV�

%HLP�'UXFN�YHUGXQVWHQ�JHULQJH�$QWHLOH�GHU�LQ�GHQ�)DUEHQ�HQWKDOWHQHQ�92&��$ONRKRODQWHLOH�FD�

��ELV������DXV�GHP�)DUEILOP��(LQH�$EVDXJXQJ�HUIROJW�LP�1RUPDOIDOO�QLFKW�

�� )DUE�7URFNQXQJ�

%HL�GHU�)DUEWURFNQXQJ�XQWHU�:DUPOXIW]XIXKU�YHUGXQVWHQ�QHEHQ�GHQ�:DVVHUDQWHLOHQ�DXFK�GLH

UHVWOLFKHQ�92&�$QWHLOH�DXV�GHP�)DUEILOP��'LH�7URFNQHUDEOXIW�ZLUG�LP�1RUPDOIDOO�ÔEHU�'DFK�JH�

IÔKUW�
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�� =ZLVFKHQUHLQLJXQJ�

)ÔU�=ZLVFKHQUHLQLJXQJHQ�ZLUG�IDVW�DXVVFKOLH·OLFK�:DVVHU��JJI��PLW�JHULQJHP�$ONRKRO]XVDW]�

YHUZHQGHW��(LQJHVHW]WH�92&�$QWHLOH�HPLWWLHUHQ�GLIIXV�

�� $EOXIWUHLQLJXQJ�

(LQH�$EOXIWUHLQLJXQJ�ILQGHW�LQ�GHU�5HJHO�QLFKW�VWDWW�

�� :HLWHUYHUDUEHLWXQJ�

-H�QDFK�,QOLQH�:HLWHUYHUDUEHLWXQJ�WUHWHQ�EHLP�7URFNQHQ�GLH�92&�$QWHLOH�DXV�/DFNHQ�XQG�.OH�

EHUQ�DXV�

�� *UXQG��	�7HLOHUHLQLJXQJ�

'LH�IDUEIÔKUHQGHQ�7HLOH�ZHUGHQ�QDFK�$XIWUDJVHQGH�NRPSOHWW�DXV�GHQ�0DVFKLQHQ�JHQRPPHQ

XQG�DQ�HQWVSUHFKHQGHQ�:DVFKSO¼W]HQ�RGHU�:DVFKDQODJHQ�JHV¼XEHUW��:¼KUHQG�IULVFKH�)DUE�

YHUXQUHLQLJXQJHQ�PLW�:DVVHU�DEJHZDVFKHQ�ZHUGHQ��VLQG�DQJHWURFNQHWH�)DUEHQ�WHLOZHLVH�QXU

VHKU�VFKZHU�]X�HQWIHUQHQ��,Q�GLHVHQ�$XVQDKPHI¼OOHQ�NRPPHQ�DJJUHVVLYH��OHLFKWIOÔFKWLJH�/Î�

VHPLWWHO��$�,�0LWWHO��]XP�(LQVDW]�
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������ (PLVVLRQVELODQ]

)ÔU�HLQH�W\SLVFKH�0RGHOOPDVFKLQH�HUJLEW�VLFK�DXI�%DVLV�GHU�LP�3URMHNWUDKPHQ�GXUFKJHIÔKUWHQ�'D�

WHQHUKHEXQJ�GDV�IROJHQGH�(LQVDW]��XQG�(PLVVLRQVVFKDXELOG�

$EELOGXQJ�����92&�-DKUHVELODQ]�HLQHU�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQH��ZDVVHU�

EDVLHUWHV�)DUEV\VWHP�

Maschinen-
reinigung

(50%)

Farb-
kasten

Verdünner/Verzögerer

1,4 t/a

= 1,4 t/a VOC

Farbe

70,1 t/a

= 3,5 t/a VOC

Reinigungsmittel

7,0 t/a

= 7,0 t/a VOC

Reinigungsmittel-
regeneration

Nicht-emittierend

(„gefaßt“)

 = 0,1 t/a VOC

Teile-
reinigung

(50%)

Verpackungs-Flexodruck-Modellmaschine (wasserbasiertes Farbsystem)
8 Farbwerke; Breite 1,27 m; Zylinderumfang 1,00 m

 Diffuse VOC-Emission = 16,9 t/a
(aus Farbe 3,5  t/a; aus Lack 5,1  t/a;
aus Verdünner+Verzögerer 1,4 t/a;

 aus Reinigungsmittel 6,9 t/a)

im Abfall gefaßte und
zerstörte VOC= 0,1 t/a

(aus Farbe << 0,1 t/a;
aus Verdünner+Verzögerer << 0,1 t/a;

aus Reinigungsmittel 0,1 t/a)

Lack

35,0 t/a

= 5,1 t/a VOC

?Ó/3430�����A
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���� 0LQGHUXQJVPD·QDKPHQ

������ 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ�92&�

KDOWLJHU�+LOIVPLWWHO

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�92&�KDOWLJHQ�+LOIVPLWWHOQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�%HK¼OWHUQ�IÔU�92&�KDOWLJH

+LOIVPLWWHO�3XW]WÔFKHU�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]���9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�WHLOZHLVH�DXFK�PDQJHOQGH�0RWLYDWLRQ�GHU�%HOHJVFKDIW�GLH�8PVHW�

]XQJ�GHU�0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�5HLQLJXQJVPLWWHOHLQVDW]�LQ�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQHQ��GLH�PLW�ZDVVHUEDVLHUWHP

)DUEV\VWHP�EHWULHEHQ�ZHUGHQ������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ������GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�PLW�NHLQHQ�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�8QWHUZHLVXQJHQ

GHU�0LWDUEHLWHU�GXUFKJHIÔKUW�ZHUGHQ�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW��(WKDQRO��(WK\ODFHWDW�R�¼�� �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ ������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJHEHQ�VLFK�VSH]LILVFKH�9HUPHLGXQJVNRVWHQ�YRQ

��������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ�����

GHU�ZDVVHUEDVLHUWHQ�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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������ 0D·QDKPHQ�1U���������9HUEHVVHUWHU�8PJDQJ�PLW�92&�

KDOWLJHQ�)DUEHQ�XQG�/DFNHQ�VRZLH�+LOIVVWRIIHQ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�OÎVHPLWWHOKDOWLJHQ�)DUEHQ�XQG�/DFNHQ�VRZLH�+LOIV�

VWRIIHQ�ZLH�9HUGÔQQHU��9HU]ÎJHUHU�

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�%HK¼OWHUQ�NÎQQHQ�92&�

(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'XUFK�GHQ�VRUJI¼OWLJHQ�8PJDQJ�PLW�+LOIVVWRIIHQ�]�%��EHL�GHU�K¼QGL�

VFKHQ�=XIÔKUXQJ�YRQ�9HUGÔQQHUQ�XQG�9HU]ÎJHUHUQ�NÎQQHQ�7URSI��XQG�9HUGXQVWXQJVYHUOXVWH�YHU�

PLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]���9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH��1HEHQ

PDQJHOQGHP�:LVVHQ�EHKLQGHUW�WHLOZHLVH�DXFK�PDQJHOQGH�0RWLYDWLRQ�GHU�%HOHJVFKDIW�GLH�8PVHW�

]XQJ�GHU�0D·QDKPH�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI����W�D�HQWVSUHFKHQG�����GHU�*HVDPWHPLVVLRQHQ�DXV

GHP�(LQVDW]�YRQ�)DUEHQ��/DFNHQ��9HUGÔQQHUQ�XQG�9HU]ÎJHUHUQ�LQ�9HUSDFNXQJV�

)OH[RGUXFNPDVFKLQHQ��GLH�PLW�ZDVVHUEDVLHUWHP�)DUEV\VWHP�EHWULHEHQ�ZHUGHQ������W�D��0DVFKLQHQ�

NRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ������GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�PLW�NHLQHQ�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�

(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�JXW�HUVFKOLH·EDU��ZHQQ�8QWHUZHLVXQJHQ

GHU�0LWDUEHLWHU�GXUFKJHIÔKUW�ZHUGHQ�
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1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

)ÔU�GLH�DQJHVHW]WH�0RGHOOPDVFKLQH��%UHLWH�������PP�����)DUEZHUNH����6FKLFKW�%HWULHE��HQWVWHKHQ

GLH�IROJHQGHQ�8PVWHOOXQJVNRVWHQ�

,QVWUXNWRUNRVWHQ�IÔU���6WXQGHQ�6FKXOXQJ�¸����3HUVRQHQ ����'0

$QWHLOLJH�,QVWUXNWRUNRVWHQ�IÔU���'UXFNHU ����'0

$XVIDOONRVWHQ�MH�'UXFNHU�XQG�6WXQGH ����'0

$XVIDOONRVWHQ�IÔU���'UXFNHU�MH���6WXQGHQ ������'0

-¼KUOLFKH�6FKXOXQJVNRVWHQ�EHL�$I$���-DKUH ��������'0�D

.RVWHQ�MH�/LWHU�5HLQLJXQJVPLWWHO�GHU]HLW��(WKDQRO��(WK\ODFHWDW�R�¼�� �����'0�O

-¼KUOLFKHU�0LQGHUYHUEUDXFK�GXUFK�VRUJI¼OWLJHQ�8PJDQJ������ ������O�D

-¼KUOLFKH�(LQVSDUXQJ�GXUFK�VRUJI¼OWLJHQ�8PJDQJ ��������'0�D

0LW�GHQ�YRUVWHKHQGHQ�ÎNRQRPLVFKHQ�*UXQGGDWHQ�HUJLEW�VLFK�HLQH�92&�.RVWHQHIIL]LHQ]�YRQ

��������'0�SUR�7RQQH�YHUPLHGHQH�92&�XQWHU�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�DQ������GHU

ZDVVHUEDVLHUWHQ�9HUSDFNXQJV�)OH[RGUXFNPDVFKLQHQ�XPJHVHW]W�ZLUG�XQG�GDPLW�DQ�GHU�0RGHOO�

PDVFKLQH�HLQH�92&�5HGXNWLRQ�YRQ������W�D�HLQKHUJHKW�
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��� 6LHEGUXFN

���� 'UXFNSULQ]LS

%HLP�6LHEGUXFN�KDQGHOW�HV�VLFK�XP�HLQ�'XUFKGUXFNYHUIDKUHQ��'LH�'UXFNIRUP�EHVWHKW�DXV�HLQHP

HQJPDVFKLJHQ�6LHE�DXV�IHLQHP�3RO\HVWHU��RGHU�1\ORQJHZHEH��$XI�GLHVHV�ZLUG�GDV�'UXFNELOG�PHLVW

IRWRFKHPLVFK�ÔEHUWUDJHQ�XQG�VR�HLQH�6FKDEORQH�KHUJHVWHOOW��'LH�GUXFNHQGHQ�6WHOOHQ�GHU�6FKDEORQH

VLQG�IDUEGXUFKO¼VVLJ��'HU�'UXFNYRUJDQJ�HUIROJW�PLW�HLQHP�0HWDOOUDNHO��LQ�GHQ�HLQ�+DUWJXPPLVWUHLIHQ

HLQJHIÔJW�LVW��'LH�YRU�GHP�5DNHO�HLQJHIÔOOWH�'UXFNIDUEH�ZLUG�ÔEHU�GDV�%LOG�JH]RJHQ�XQG�VR�GXUFK

GLH�RIIHQHQ�%HUHLFKH�GHV�6LHEHV�DXI�GHQ�%HGUXFNVWRII�JHGUÔFNW��0LW�GHP�6LHEGUXFNYHUIDKUHQ�LVW�HLQ

GLUHNWHU�'UXFN��DEHU�DXFK�,QGLUHNWGUXFN�PÎJOLFK�

���� )DUEV\VWHPH

1XU�LQ�GHQ�VHOWHQVWHQ�)¼OOHQ�ZLUG�GLH�6LHEGUXFNIDUEH�GLUHNW�YHUDUEHLWHW��)DUEWRQ��9LVNRVLW¼W��'UXFN�

XQG�7URFNQXQJVHLJHQVFKDIWHQ�ZHUGHQ�PHLVW�YRP�'UXFNHU�PLW�+LOIH�YHUVFKLHGHQHU�/ÎVHPLWWHO�XQG

+LOIVVWRIIH�DQJHSDVVW��'LH�9HUGÔQQHU�ZHLVHQ�HLQH�¼KQOLFKH�9HUGXQVWXQJVHLJHQVFKDIW�ZLH�GLH�/ÎVH�

PLWWHO�GHU�'UXFNIDUEH�DXI��9HU]ÎJHUHU�YHUODQJVDPHQ�GLH�7URFNQXQJ�XQG�KHOIHQ�PLW��GDV�6LHEJHZHEH

RIIHQ�]X�KDOWHQ��%HL�GHQ�7URFNQXQJVEHVFKOHXQLJHUQ�PLW�QLHGULJHQ�9HUGXQVWXQJV]DKOHQ�ZLUG�HUZDU�

WHW��GDVV�VLH�GDV�9HUGXQVWHQ�DQGHUHU��WU¼JHUHU�/ÎVHPLWWHO�IRUFLHUHQ�

'LH�YHUZHQGHWHQ�/ÎVHPLWWHO�VLQG��MH�QDFK�%HGUXFNVWRIIHUIRUGHUQLV��HLQ�*HPLVFK�DXV�]ZHL�XQG�PHKU

YHUVFKLHGHQHQ�92&�ZLH�3URS\OHQJO\NROHWKHU��'LSURS\OHQJO\NROHWKHU��(WKDQRO�XQG�=XV¼W]HQ�YRQ

DURPDWLVFKHQ�XQG�DOLSKDWLVFKHQ�.RKOHQZDVVHUVWRIIHQ��0DQ�UHFKQHW�PLW�HLQHP�GXUFKVFKQLWWOLFKHQ

)DUEYHUEUDXFK�YRQ����J�SUR�P��

'LH�IROJHQGH�7DEHOOH�]HLJW�HLQH�GXUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�IÔU�OÎVHPLWWHOEDVLHUWH�6LHEGUXFN�

IDUEHQ�



UFOPLAN-Vorhaben Nr. 204 04 906/01

,,Senkung der VOC-Emissionen aus Druckereien“ 
Anlagenband 1

256

7DEHOOH�����'XUFKVFKQLWWOLFKH�%DVLVUH]HSWXU�IÔU�OÎVHPLWWHOEDVLHUWH�6LHEGUXFNIDU�

EHQ

%HVWDQGWHLO ,QKDOWVWRIIH $QWHLO��*HZ���

&MRHIQMXXIP

��0¸WIQMXXIPOSQTSRIRXI EVSQEXMWGLI�YRH�EPMTLEXMWGLI�/SLPIR[EWWIVWXSJJI��%POSLSPI��)WXIV�
+P]OSPIXLIV�YRH��IWXIV��XIMP[IMWI�/IXSRI

O�%�

�[IMXIVI�&MRHIQMXXIPOSQTSRIRXI 2EXYVLEV^I��ÓPI��%PO]HLEV^I��'IPPYPSWIHIVMZEXI��/IXSRLEV^I��4LIRSP�
LEV^I

O�%�

*EVFQMXXIP ERSVKERMWGLI�4MKQIRXI��SVKERMWGLI�4MKQIRXI O�%�

,MPJWQMXXIP HMZIVWI O�%�

*IWXO¸VTIVKILEPX��O�%�

=XU�(LQVWHOOXQJ�GHU�'UXFNIDUEH�LP�9HUDUEHLWXQJVSUR]HVV�ZHUGHQ�LQ�$EVWLPPXQJ�DXI�GDV�MHZHLOLJH

)DUEV\VWHP�9HUGÔQQHU��9HU]ÎJHUHU�XQG�6LHEÎIIQHU�]XJHVHW]W�

:DVVHUEDVLHUWH�6LHEGUXFNIDUEHQ�HQWKDOWHQ�QHEHQ�GHP�+DXSWOÎVHPLWWHO�:DVVHU�]ZLVFKHQ���XQG

����RUJDQLVFKH�/ÎVHPLWWHO��=XV¼W]H�ZLH�$PPRQLDN�XQG�$PLQH�PDFKHQ�GLH�+DU]H�GHU�%LQGHPLWWHO

ZDVVHUOÎVOLFK�

���� 3URGXNWH�	�%HGUXFNVWRIIH

,P�6LHEGUXFN�NDQQ�SUDNWLVFK�MHGHV�0DWHULDO�EHGUXFNW�ZHUGHQ��1LFKW�EHWUDFKWHW�ZLUG�DQ�GLHVHU�6WHOOH

GLH�6HULJUDSKLH��VHUL� �6HLGH���GLH�GHP�NÔQVWOHULVFKHQ�6LHEGUXFN�YRUEHKDOWHQ�LVW��(EHQVR�ZHUGHQ�GLH

LQGXVWULHOOHQ�$QZHQGXQJVJHELHWH�GHV�6LHEGUXFNV��ZLH�GDV�%HGUXFNHQ�YRQ�/HLWHUSODWWHQ�XQG�DQGHUHQ

6FKDOWXQJHQ��GDV�%HGUXFNHQ�YRQ�+RO]��XQG�+RO]HU]HXJQLVVHQ��'HNRU��6SLHO]HXJ�HWF����*ODV��3RU]HO�

ODQ�XQG�.HUDPLN�VRZLH�GHU�WH[WLOH�6LHEGUXFN��]�%��%HIORFNHQ�YRQ�7�6KLUWV��0ÔW]HQ�HWF���XQG�GHU

)LOPGUXFN�QLFKW�LQ�GLHVH�'DUVWHOOXQJHQ�HLQEH]RJHQ��GD�VLH�XQPLWWHOEDU�GHQ�MHZHLOLJHQ�:LUWVFKDIWV�

]ZHLJHQ�XQG�3URGXNWLRQVSUR]HVVHQ�]X]XUHFKQHQ�VLQG�

)ÔU�(LQ]HOH[HPSODUH�XQG�.OHLQDXIODJHQ�LVW�GHU�6LHEGUXFN�HLQ�JÔQVWLJHV�9HUIDKUHQ��'LH�'UXFNIRUP�

+HUVWHOOXQJ�LVW�YHUJOHLFKVZHLVH�HLQIDFK�XQG�ELOOLJ��:LH�NHLQ�DQGHUHV�9HUIDKUHQ�ELHWHW�HU�IDVW�XQEH�

JUHQ]WH�0ÎJOLFKNHLWHQ�EH]ÔJOLFK�GHU�]X�EHGUXFNHQGHQ�)RUPHQ��)RUPDWH��%HGUXFNPDWHULDOLHQ�XQG

6SH]LDOIDUEHQ�PLW�'UXFNHIIHNWHQ��6LHEGUXFNDQZHQGXQJHQ�VLQG�PHLVW�DP�GLFNHQ��GHFNHQGHQ�)DU�

EDXIWUDJ�HUNHQQEDU��GHU�ELV�]X�����PDO�VW¼UNHU�VHLQ�NDQQ�DOV�LQ�DQGHUHQ�'UXFNYHUIDKUHQ��+LHUDXV

UHVXOWLHUW�HLQHV�GHU�KDXSWV¼FKOLFKHQ�SURGXNWLRQVWHFKQLVFKHQ�3UREOHPH�GHV�6LHEGUXFNV��GLH�O¼QJHUH

)DUE�7URFNQXQJ��'UXFNIULVFKH�(U]HXJQLVVH�ODVVHQ�VLFK�QLFKW�VWDSHOQ��'HVKDOE�ZHUGHQ�VHOWHQ�JURVVH

$XIODJHQ�LP�6LHEGUXFN�KHUJHVWHOOW��0HKU�DOV�����GHU�$XIWU¼JH�KDW�GLH�$XIODJH���������'UXFNH�

>%9'������@
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$XIJHJOLHGHUW�QDFK�GHQ�+DXSWEHGUXFNVWRIIHQ�HUJLEW�VLFK�GDV�IROJHQGH�%LOG�

7DEHOOH�����3URGXNWLRQVDQWHLOH�GHU�%HGUXFNVWRIIH�LP�6LHEGUXFN

%HGUXFNVWRII 3URGXNWLRQVDQWHLO��ZHUWEH]RJHQ�

7IPFWXOPIFIRHI�*SPMIR ���

7SRWXMKI�/YRWXWXSJJI ���

4ETMIV��/EVXSR��4ETTI ���

8I\XMPMIR�YRH�1IXEPPI ���

?&:(������A

%HLP�JUDILVFKHQ�6LHEGUXFN�VLQG�GLH�W\SLVFKHQ�3URGXNWH�*OÔFNZXQVFKNDUWHQ�XQG�9LVLWHQNDUWHQ�LP

5HOLHIGUXFN��/DQGNDUWHQ��%XFKHLQE¼QGH��GLH�2EHUIO¼FKHQJHVWDOWXQJ�YRQ�5HNODPHVFKLOGHUQ�XQG�'LV�

SOD\V��*HU¼WHQ��6FKLOGHUQ�ELV�KLQ�]X�2UGQHUXPVFKO¼JHQ�XQG�9HUSDFNXQJVPLWWHOQ�ZLH�7DEOHWWHQ�

VFKDFKWHOQ��'RVHQ��7XEHQ��)ODVFKHQ�XQG�)¼VVHU�

3DSLHU�XQG�.DUWRQ�DOV�%HGUXFNVWRIIH�VLQG�UÔFNO¼XILJ��'DJHJHQ�KDW�VLFK�GDV�%HGUXFNHQ�YRQ�.XQVW�

VWRIIHQ�DOV�'RP¼QH�GHV�6LHEGUXFNHV�HQWZLFNHOW��$P�K¼XILJVWHQ�GÔUIWH�39&�EHGUXFNW�ZHUGHQ��'DIÔU

ZHUGHQ�6SH]LDOIDUEHQ�DXI�39&�%LQGHPLWWHOEDVLV�HLQJHVHW]W��'LH�HLQJHVHW]WHQ�/ÎVHPLWWHO�OÎVHQ�GHQ

%HGUXFNVWRII�OHLFKW�DQ�XQG�HUPÎJOLFKHQ�VR�HLQH�HFKWH�9HUELQGXQJ�]ZLVFKHQ�)DUEELQGHPLWWHO�XQG

%HGUXFNVWRII��,P�ZHLWHUHQ�VLQG�SRO\ROHILQH�+RKONÎUSHU�DXV�3RO\HWK\OHQ��3(��XQG�3RO\SURS\OHQ��33�

ZHLW�YHUEUHLWHWH�0DWHULDOLHQ�LP�6LHEGUXFN��6LH�PÔVVHQ�XQPLWWHOEDU�YRU�GHP�'UXFN�EHIODPPW�RGHU

GXUFK�,RQHQEHVFKXVV�YRUEHKDQGHOW�ZHUGHQ��:HLWHUH�K¼XILJ�EHGUXFNWH�.XQVWVWRIIH�VLQG��$FU\OJODV�

3OH[LJODV��3RO\VW\URO��$FHWDW��3RO\HVWHU�VRZLH�GXURSODVWLVFKH�6WRIIH�ZLH�0HODPLQ��(SR[LWKDU]H�XQG

3RO\HVWHUKDU]H�

'HU�WH[WLOH�6LHEGUXFN�KDW�LQ�GHQ�OHW]WHQ�-DKUHQ��]XQ¼FKVW�GXUFK�GDV�%HGUXFNHQ�YRQ�%DXPZROO�7�

6KLUWV��LQ�MÔQJVWHU�=HLW�LQ�GHU�6SRUW��XQG�)UHL]HLWEHNOHLGXQJ�PLW�QHXHQ�V\QWKHWLVFKHQ�)DVHUQ��HQRUP

DQ�%HGHXWXQJ�JHZRQQHQ�

���� %HWULHEH�	�0DVFKLQHQSDUN

(V�JLEW�LQ�'HXWVFKODQG�UXQG�����JHZHUEOLFKH�6LHEGUXFNHUHLHQ��'DQHEHQ�JLEW�HV�HLQH�5HLKH�YRQ�,Q�

GXVWULHILUPHQ�DQGHUHU�%UDQFKHQ��GLH�GHQ�6LHEGUXFN�QHEHQEHWULHEOLFK�GXUFKIÔKUHQ�

9RQ�GHQ�JHZHUEOLFKHQ�6LHEGUXFNHUHLHQ�VLQG�FD������DXVVFKOLH·OLFK�LP�6LHEGUXFN�W¼WLJ��'LH�DQGHUHQ

%HWULHEH�VHW]HQ�DXFK�DQGHUH�'UXFNYHUIDKUHQ�HLQ��]XPHLVW�GHQ�2IIVHWGUXFN�
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%HL�GHQ�6LHEGUXFNHUHLHQ�KDQGHOW�HV�VLFK�ÔEHUZLHJHQG�XP�.OHLQ��XQG�.OHLQVWEHWULHEH��'LHV�]HLJW�GLH

IROJHQGH�*UÎ·HQDXIVWHOOXQJ�

7DEHOOH�����*UÎ·HQVWUXNWXU�GHU�6LHEGUXFN�%HWULHEH

=DKO�GHU�%HVFK¼IWLJWHQ $QWHLO�GHU�%HWULHEH $Q]DKO�GHU�%HWULHEH

 ����&IWGLÇJXMKXI ��� GE�����

��������&IWGLÇJXMKXI ��� GE�����

��������&IWGLÇJXMKXI ��� GE�����

"����&IWGLÇJXMKXI ��� GE����

?&:(������A

'HU�6LHEGUXFN�ZLUG�]XP�JUR·HQ�7HLO�DXI�)ODFKEHWWDQODJHQ�IÔU�%RJHQZDUH�SUDNWL]LHUW��=\OLQGHUGUXFN�

DQODJHQ�XQG�5RWDWLRQVDQODJHQ�IÔU�5ROOHQZDUH�VLQG�HKHU�LQ�JUÎ·HUHQ�6LHEGUXFNHUHLHQ�DQ]XWUHIIHQ�

'DUÔEHU�KLQDXV�ZHUGHQ�6LHEGUXFNDQODJHQ�LQ�+LQEOLFN�DXI�LKUHQ�$XWRPDWLVLHUXQJVJUDG�XQWHUVFKLH�

GHQ�

+DQGGUXFNWLVFKH��DQ�GHQHQ�DXVVFKOLH·OLFK�PDQXHOO�JHDUEHLWHW�ZLUG�XQG�GLH�PHLVW�IÔU�.OHLQDXIODJHQ

RGHU�8QLNDWH�HLQJHVHW]W�ZHUGHQ�

• %HL�GHQ�+DOEDXWRPDWHQ�HUIROJW�QXU�GHU�'UXFNYRUJDQJ�DXWRPDWLVFK��6WXQGHQOHLVWXQJHQ�ELV����

'UXFNH�NÎQQHQ�HUUHLFKW�ZHUGHQ

• 1HEHQ�GHP�%HGUXFNHQ�HUIROJW�EHL�GHQ�'UHLYLHUWHODXWRPDWHQ�DXFK�GDV�$XVOHJHQ�YROODXWRPD�

WLVFK��GDV�$QOHJHQ�PXVV�PDQXHOO�GXUFKJHIÔKUW�ZHUGHQ

• ,Q�YROODXWRPDWLVFKHQ�$QODJHQ�VLQG�$QOHJHU�DQJHEUDFKW��GLH�DXFK�GLHVH�$UEHLW�JHVWHXHUW�YHUULFK�

WHQ�

'LH�PHLVWHQ�$QODJHQ�VLQG�IÔU�GHQ�HLQIDUELJHQ�'UXFN�DXVJHOHJW��/HGLJOLFK�JUÎ·HUH�9ROODXWRPDWHQ

XQG�5ROOHQURWDWLRQVDQODJHQ�VLQG�PLW�YLHU�)DUEZHUNHQ�EHVWÔFNW��'LH�IROJHQGH�$XIVWHOOXQJ�JLEW�HLQHQ

XQJHI¼KUHQ�´EHUEOLFN�ÔEHU�GLH�LQVWDOOLHUWH�0DVFKLQHQEDVLV�LQ�GHU�%XQGHVUHSXEOLN�
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7DEHOOH�����0DVFKLQHQW\SHQ�XQG�rDQ]DKO�LP�6LHEGUXFN

6LHEGUXFNDQODJHQ =DKO�GHU�LQVWDOOLHUWHQ�$QOD�
JHQ

$Q]DKO�)DUEZHUNH

)MRJEGLI�(VYGOXMWGLI�QMX�)MRLERHVEOIP GE����� O�%

,EPFEYXSQEXIR GE����� O�%

(VIMZMIVXIPEYXSQEXIR GE����� O�%

:SPPEYXSQEXMWGLI�%RPEKIR
�*PEGLFIXX��YRH�>]PMRHIV�

GE���� O�%

7TI^MEPHVYGOQEWGLMRIR��7MIFHVYGOWXVEWWIR O�% O�%

7MIFHVYGO�6SPPIR�6SXEXMSR GE���� O�%

+IWEQX� GE�������

?&:(������A

%HL�HLQHP�7HLO�GLHVHU�0DVFKLQHQ�KDQGHOW�HV�VLFK�XP�6SH]LDOPDVFKLQHQ��ZHOFKH�QXU�IÔU�EHVWLPPWH

(LQVDW]JHELHWH��]�%��*ODV��YHUZHQGEDU�VLQG�

���� 92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�6LHEGUXFN

)ÔU�GLH�YHUVFKLHGHQHQ�3UR]HVVVFKULWWH�LP�6LHEGUXFN��LQVEHVRQGHUH�GLH�6LHEUHLQLJXQJ�XQG�GLH�)DUE�

DXIEHUHLWXQJ�NRPPHQ�MH�QDFK�NRQNUHWHP�$QZHQGXQJVIDOO�HLQH�9LHO]DKO�YHUVFKLHGHQHU�RUJDQLVFKHU

/ÎVHPLWWHO�]XP�(LQVDW]��'LH�IROJHQGH�$XIVWHOOXQJ�]HLJW�HLQHQ�$XVVFKQLWW�GLHVHU�6WRIIH�
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7DEHOOH�����92&�UHOHYDQWH�(LQVDW]VWRIIH�LP�6LHEGUXFN

6WRII (LQVDW]]ZHFN 7$�/XIW�
.ODVVH

9E)�
.ODVVH

'DPSI�
GUXFN

<]PSP 0¸WIQMXXIP�MR�(VYGOJEVFI��0*��YRH�^YV
(VYGOJSVQVIMRMKYRK�
6IMRMKYRKWQMXXIPFIWXERHXIMP��0*�

-- %�-- ����L4E

7SPZIRX�2ETLXE 0¸WIQMXXIP�MR�(VYGOJEVFI��0*��YRH�^YV
(VYGOJSVQVIMRMKYRK

-- %�-- �������L4E

&YX]PEGIXEX 0¸WIQMXXIP�MR�(VYGOJEVFI��0*��YRH�^YV
(VYGOJSVQVIMRMKYRK

--- %�-- �����L4E

']GPSLI\ERSR 0¸WIQMXXIP�MR�(VYGOJEVFI��0*��YRH�^YV
(VYGOJSVQVIMRMKYRK

-- %�-- ����L4E

��1IXLS\]���TVSTERSP 0¸WIQMXXIP�MR�(VYGOJEVFI��0*��YRH�^YV
(VYGOJSVQVIMRMKYRK�
6IMRMKYRKWQMXXIPFIWXERHXIMP��0*�

--- %�-- �����L4E

%GIXSR 0¸WIQMXXIP�^YV�(VYGOJSVQVIMRMKYRK --- & ������L4E

-WSTVST]PFIR^SP��y'YQSPl� 6IMRMKYRKWQMXXIPFIWXERHXIMP��0*� O�%� %�-- ����L4E

8VMQIXL]PFIR^SP��y1IWMX]PIRl� 6IMRMKYRKWQMXXIPFIWXERHXIMP��0*� O�%� %�-- ����L4E

��1IXLS\]���TVST]PEGIXEX 6IMRMKYRKWQMXXIPFIWXERHXIMP��0*� O�%� %�-- ����L4E

1IXLS\]QIXL]PEGIXEX�YRH
,]HVS\]QIXL]PTIRXERSR

:IVH²RRIV��0*� --- %�-- ����L4E

������8VMQIXL]P���G]GPSLI\IR�����SR :IV^¸KIVIV��0*� -- %�--- ����L4E

)WXIVKIQMWGL :IV^¸KIVIV��0*� -- �� ����L4E

)XL]PEGIXEX 0¸WIQMXXIP�MR�(VYGOJEVFI��;*��YRH�^YV
(VYGOJSVQVIMRMKYRK

--- %�- �����L4E

0IKIRHI��0*��P¸WIQMXXIPFEWMIVXI�*EVFI��;*��[EWWIVFEWMIVXI�*EVFI

?ÓOSTSP�����A

���� *HQHKPLJXQJVSIOLFKWHQ

5RWDWLRQVVLHEGUXFN�$QODJHQ��LQ�GHQHQ�PHKU�DOV����NJ�/ÎVHPLWWHO�SUR�6WXQGH�]XP�(LQVDW]�NRPPHQ�

VLQG�QDFK����%,PVFK9�JHQHKPLJXQJVSIOLFKWLJ��$XV�GHU�7$�/XIW�HUJHEHQ�VLFK�MH�QDFK�$UW�GHU�HLQJH�

VHW]WHQ�/ÎVHPLWWHODUWHQ�HLQ]XKDOWHQGH�(PLVVLRQVZHUWH�YRQ�����r�����PJ�P��
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���� (PLVVLRQVTXHOOHQ�	�(LQIOX·IDNWRUHQ

������ (PLVVLRQVTXHOOHQ

$EELOGXQJ�����92&�(PLVVLRQVTXHOOHQ�LP�6LHEGUXFN

Druck-
prozeß

Farb-
Trocknung

Zwischen-
reinigung

(Abluft-
reinigung)

Weiter-
verarbeitung

Grund- & Teile-
reinigung

Form-
Herstellung

Farb-
Aufbereitung

1

2

3 4 5

6

7

8

?Ó/3430�����A

�� )RUP�+HUVWHOOXQJ�

%HL�GHU�)RUP�+HUVWHOOXQJ�NRPPHQ�NHLQH�92&�UHOHYDQWHQ�6WRIIH�]XP�(LQVDW]�

�� )DUE�$XIEHUHLWXQJ�

$QWHLOH�GHU�EHL�GHU�)DUEDXIEHUHLWXQJ�XQG�rHLQVWHOOXQJ�HLQJHVHW]WHQ�92&�KDOWLJH�+LOIVPLWWHO

HPLWWLHUHQ�GLIIXV�LQ�GLH�5DXPOXIW�

�� 'UXFNSUR]HVV�

(LQ�7HLO�GHU�OHLFKWIOÔFKWLJHQ�/ÎVHPLWWHO�DXV�GHQ�)DUEHQ�YHUGXQVWHW�XQPLWWHOEDU�LP�'UXFNSUR]HVV�

'D�QXU�HLQ�NOHLQHU�7HLO�GHU�6LHEGUXFNDQODJHQ�PLW�$EVDXJDQODJHQ�DP�'UXFNWLVFK�DXVJHVWDWWHW�LVW

KDQGHOW�VLFK�YLHOIDFK�XP�GLIIXVH�(PLVVLRQHQ�LQ�GLH�5DXPOXIW�

�� )DUE�7URFNQXQJ�

6LHEGUXFNIDUEHQ�WURFNQHQ�PHLVW�SK\VLNDOLVFK��G�K��GXUFK�9HUGXQVWHQ�GHU�IOÔVVLJHQ�%HVWDQGWHLOH

�/ÎVHPLWWHO�RGHU�:DVVHU���'LH�7URFNQXQJVJHVFKZLQGLJNHLW�LVW�QHEHQ�DQGHUHQ�)DNWRUHQ�YRP

'DPSIGUXFN�GHU�YHUZHQGHWHQ�/ÎVHPLWWHOJHPLVFKH�DEK¼QJLJ�XQG�NDQQ�GXUFK�:¼UPH]XIXKU

EHVFKOHXQLJW�ZHUGHQ��,Q�GHQ�PHLVWHQ�6LHEGUXFNEHWULHEHQ�ZLUG�DXI�HLQIDFKH�$UW�PLW�7URFNHQ�

KRUGHQ�JHWURFNQHW��GLH�ELV�]X����EHGUXFNWH�%RJHQ�DXIQHKPHQ�NÎQQHQ��'LHVH�IDKUEDUHQ

7URFNQHUJHVWHOOH�ZHUGHQ�LQ�JXW�DXVJHEDXWHQ�6LHEGUXFNHUHLHQ�YRU�7URFNQHUZ¼QGH�PLW�$EVDXJ�
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YHQWLODWRUHQ�JHVWHOOW��XP�GLH�/ÎVHPLWWHOG¼PSIH�WHLOZHLVH�DE]XIÔKUHQ��(OHNWULVFK�EHKHL]WH

'XUFKODXIWURFNQHU��LQ�GHQHQ�GLH�)DUEH�GXUFK�LQWHQVLYH�:DUPOXIW]XIXKU�LQ�ZHQLJHQ�6HNXQGHQ

WURFNQHQ��VLQG�QXU�LQ�HLQHU�NOHLQHQ�=DKO�YRQ�6LHEGUXFNHUHLHQ�DQ]XWUHIIHQ��GLH�$XIWU¼JH�PLW�KÎ�

KHUHQ�$XIODJHQ�XQG�0DVFKLQHQDXVODVWXQJHQ�EHDUEHLWHQ�

�� =ZLVFKHQUHLQLJXQJ�

%HL�'UXFNVWÎUXQJHQ�ZHUGHQ�IDVW�DXVVFKOLH·OLFK�92&�KDOWLJH�5HLQLJXQJVPLWWHO�]XU��6LHE���5HLQL�

JXQJ�YHUZHQGHW�

�� $EOXIWUHLQLJXQJ�

'XUFK�GLH�VWDUN�VFKZDQNHQGHQ�/ÎVHPLWWHOJHKDOWH�LQ�GHU�$EOXIW�GHU�PHLVW�GLVNRQWLQXLHUOLFK�DU�

EHLWHQGHQ�6LHEGUXFNPDVFKLQHQ�LVW�GLH�$EOXIWUHLQLJXQJ�YHUJOHLFKVZHLVH�SUREOHPDWLVFK��$XV�GLH�

VHP�*UXQGH�LVW�GHU�$XVVWDWWXQJVJUDG�PLW�$EOXIWUHLQLJXQJVDQODJHQ�VHKU�JHULQJ�������GHU�YHU�

GUXFNWHQ�)DUEPHQJH���.ODVVLVFKH�1DFKYHUEUHQQXQJVDQODJHQ�VLQG�DXIJUXQG�GHU�VWDUN�VFKZDQ�

NHQGHQ�/ÎVHPLWWHOJHKDOWH�LQ�GHU�$EOXIW�QLFKW�JHHLJQHW��7HLOZHLVH�ZHUGHQ�$GVRUEHUER[HQ�DXI

$NWLYNRKOHEDVLV�HLQJHVHW]W��GHUHQ�:LUNXQJVJUDG�DEHU�VWDUN�VFKZDQNHQG�LVW��'HVZHLWHUHQ�VLQG

HLQLJH�%LRILOWHUDQODJHQ�HUIROJUHLFK�LP�(LQVDW]��VLH�HUIRUGHUQ�DOOHUGLQJV�HLQHQ�YHUJOHLFKVZHLVH

KRKHQ�,QYHVWLWLRQV��XQG�:DUWXQJVDXIZDQG�

�� :HLWHUYHUDUEHLWXQJ�

%HL�GHU�:HLWHUYHUDUEHLWXQJ�HLQJHVHW]WH�92&�KDOWLJH�0LWWHO�HPLWWLHUHQ�JUÎ·WHQWHLOV�GLIIXV�LQ�GLH

5DXPOXIW�

�� *UXQG��	�7HLOHUHLQLJXQJ�

*HEUDXFKWH�6LHEH�PÔVVHQ�YRU�LKUHU�:LHGHUYHUZHQGXQJ�JUÔQGOLFK�JHUHLQLJW�ZHUGHQ��'LHV�HU�

IROJW�EHL�OÎVHPLWWHOEDVLHUWHQ�)DUEHQ�PHLVW�PLW�ZDVVHUHPXOJLHUEDUHQ�/ÎVHPLWWHOUHLQLJHUQ��%HL

ZDVVHUEDVLHUWHQ�)DUEV\VWHPHQ�PÔVVHQ�DJJUHVVLYHUH�/ÎVHPLWWHO�HLQJHVHW]W�ZHUGHQ��-H�QDFK�%H�

WULHEVJUÎ·H�XQG�$XVVWDWWXQJVJUDG�HUIROJW�GLHVH�5HLQLJXQJ�PDQXHOO�DQ�RIIHQHQ�:DVFKSO¼W]HQ

PLW�GHQ�HQWVSUHFKHQGHQ�(PLVVLRQHQ�LQ�GLH�8PJHEXQJVOXIW�RGHU�DEHU�LQ�JHNDSVHOWHQ��DXWRPDWL�

VFKHQ�6LHEUHLQLJXQJVDQODJHQ�PLW�LQWHJULHUWHQ�5HLQLJXQJVPLWWHOUHJHQHUDWLRQHQ��'LH�$EOXIW�GLH�

VHU�$QODJHQ�ZLUG�ÔEHU�GDV�'DFK�DEJHOHLWHW�

������ (PLVVLRQVELODQ]

(QWI¼OOW��GD�LQ�$QEHWUDFKW�GHU�YLHOI¼OWLJHQ�%HVRQGHUKHLWHQ�GHU�6LHEGUXFNDQODJHQ�NHLQ�UHSU¼VHQWDWLYHU

$QODJHQW\S�DEJHELOGHW�ZHUGHQ�NDQQ�
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���� 0LQGHUXQJVPD·QDKPHQ

������ 0D·QDKPHQ�1U���������9HUEHVVHUWH�+DQGKDEXQJ�YRQ�92&�

KDOWLJHQ�+LOIVVWRIIHQ

.XU]�%HVFKUHLEXQJ

6SDUVDPHU�XQG�RUGQXQJVJHP¼·HU�8PJDQJ�PLW�92&�KDOWLJHQ�+LOIVVWRIIHQ

0LQGHUXQJVZLUNXQJ

'XUFK�6LFKHUVWHOOXQJ�HLQHV�RUGQXQJVJHP¼·HQ�9HUVFKOX·]XVWDQGHV�YRQ�%HK¼OWHUQ�IÔU�9HUGÔQQHU�

9HU]ÎJHUHU��5HLQLJXQJVPLWWHO�XQG�3XW]WÔFKHU�NÎQQHQ�92&�(PLVVLRQHQ�YHUPLHGHQ�ZHUGHQ��'HU

VSDUVDPH�8PJDQJ�PLW�5HLQLJXQJVPLWWHOQ�EHL�GHU�K¼QGLVFKHQ�0DVFKLQHQUHLQLJXQJ�IÔKUW�]XU�9HU�

EUDXFKVPLQGHUXQJ��GD�7URSI��XQG�9HUGXQVWXQJVYHUOXVWH�YHUPLHGHQ�ZHUGHQ�

8PVHW]XQJVSUREOHPH

'DV�:LVVHQ�GHU�%HOHJVFKDIW�EH]ÔJOLFK�GHU��*HVXQGKHLWV��XQG�8PZHOWVFKXW]��9RUWHLOH�HLQHU�VRUJI¼O�

WLJHQ�+DQGKDEXQJ�LVW�GLH�ZLFKWLJVWH�9RUDXVVHW]XQJ�IÔU�GLH�8PVHW]XQJ�GHU�0D·QDKPH�

$XIJUXQG�GHU�VHKU�NOHLQWHLOLJHQ�%UDQFKHQVWUXNWXU�LP�%HUHLFK�GHU�6LEGUXFNHUHLHQ�LVW�HLQ�RUJDQLVLHUWHU

,QIRUPDWLRQVIOX·�]�%��ÔEHU�9HUEDQGVSXEOLNDWLRQHQ�X�¼��QLFKW�UHDOLVLHUEDU�

92&�5HGXNWLRQVSRWHQWLDO

'DV�92&�5HGXNWLRQVSRWHQWLDO�EHO¼XIW�VLFK�DXI�����W�D��GLHV�HQWVSULFKW�����GHU�*HVDPWHPLVVLRQHQ

DXV�GHP�)DUE��XQG�/DFNV\VWHP�VRZLH�GHP�(LQVDW]�YRQ�5HLQLJXQJVPLWWHOQ�LQ�6LHEGUXFNEHWULHEHQ

�������W�D��0DVFKLQHQNRQVWHOODWLRQ������

'LH�%HUHFKQXQJ�EDVLHUW�DXI�GHU�$QQDKPH��GDVV�GLH�0D·QDKPH�YRQ������GHU�%HWULHEH�XPJHVHW]W

ZLUG�XQG�PLW�HLQHU�GXUFKVFKQLWWOLFKHQ�(PLVVLRQVPLQGHUXQJ�YRQ�����YHUEXQGHQ�LVW�

:HLWHUH�UHOHYDQWH�8PZHOWZLUNXQJHQ

'LH�0D·QDKPH�LVW�QHEHQ�GHP�92&�5HGXNWLRQVSRWHQWLDO�PLW�NHLQHQ�ZHLWHUHQ�UHOHYDQWHQ�8PZHOW�

ZLUNXQJHQ�YHUEXQGHQ�
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(UVFKOLH·EDUNHLW

'DV�DQJHIÔKUWH�0LQGHUXQJVSRWHQWLDO�GHU�0D·QDKPH�LVW�VFKZHU�HUVFKOLH·EDU��GD�8QWHUZHLVXQJHQ

EHL�HLQHU�9LHO]DKO�JHULQJ�RUJDQLVLHUWHU�$NWHXUH�VWDWWILQGHQ�PÔVVHQ�

1RWZHQGLJH�+LOIVPLWWHO�XQG�.RVWHQ

0,W�GHU�0D·QDKPH�VLQG�.RVWHQ�IÔU�GLH�6FKXOXQJ�GHU�0LWDUEHLWHU�YHUEXQGHQ��GLH�DXI�GUHL�-DKUH�DE�

JHVFKULHEHQ�ZHUGHQ�NÎQQHQ��VRZLH�ODXIHQGH�(LQVSDUXQJHQ�GXUFK�GHQ�YHUPLQGHUWHQ�9HUEUDXFK�YRQ

9HUGÔQQHUQ��9HU]ÎJHUHUQ�XQG�5HLQLJXQJVPLWWHOQ�


