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$OOH�UHFKWHQ�YRRUEHKRXGHQ��1LHWV�XLW�GH]H�XLWJDYH�PDJ�ZRUGHQ�YHUYHHOYRXGLJG��RSJHVODJHQ�LQ�HHQ�JHDXWRPDWLVHHUG�JHJHYHQV�
EHVWDQG�RI�RSHQEDDU�JHPDDNW�LQ�HQLJH�YRUP�RI�RS�HQLJH�ZLM]H��KHW]LM�HOHNWURQLVFK��KHW]LM�PHFKDQLVFK��GRRU�IRWRNRSLHsQ�
RSQDPHQ�RI�HQLJH�DQGHUH�PDQLHU��]RQGHU�YRRUDIJDDQGH�VFKULIWHOLMNH�WRHVWHPPLQJ�YDQ�GH�XLWJHYHU�
'H�XLWJHYHU�DDQYDDUGW�JHHQ�DDQVSUDNHOLMNKHLG�YRRU�HYHQWXHOH�IRXWHQ�RI�RQYRONRPHQKHGHQ�
$OO�ULJKW�UHVHUYHG��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�UHSURGXFHG��VWRUHG�LQ�D�UHWULHYDO�V\VWHP�RI�DQ\�QDWXUH��RU�WUDQVPLWWHG��LQ�DQ\�IRUP�RU�E\�DQ\
PHDQV��HOHFWURQLF��PHFKDQLFDO��SKRWRFRS\LQJ��UHFRUGLQJ�RU�RWKHUZLVH��ZLWKRXW�WKH�SULRU�SHUPLVVLRQ�RI�WKH�SXEOLVKHU�
7KH�SXEOLVKHU�GRHV�QRW�DFFHSW�DQ\�OLDELOLW\�IRU�WKH�LQDFFXUDFLHV�LQ�WKLV�UHSRUW�
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6DPHQYDWWLQJ
9RRU�GH�EHKHHUVEDDUKHLG�YDQ�YRHGVHOYHLOLJKHLG�QHPHQ�GH�ZHWWHOLMNH�HLVHQ�WHQ�DDQ]LHQ�YDQ
WUDFHHUEDDUKHLG�JHOHLGHOLMN�WRH��,Q������ZRUGHQ�GH�HLVHQ�LQ�(8�YHUEDQG�YHUGHU�DDQJHVFKHUSW�
9RRU�GH�ELRORJLVFKH�VHFWRU�VSHHOW�QDDVW�YRHGVHOYHLOLJKHLG�RRN�KHW�ZDDUERUJHQ�YDQ�GH�ELRORJLVFKH
NZDOLWHLW�LQ�GH�NHWHQ�DOV�HVVHQWLHHO��(QNHOH�UHFHQWH�FDVHV�PDNHQ�GXLGHOLMN�GDW�HHQ�FDODPLWHLW�ELQQHQ
ppQ�VSHFLILHN�SURGXFW�HQRUPH�FRQVHTXHQWLHV�NDQ�KHEEHQ�YRRU�HHQ�JURRW�GHHO�YDQ�GH�ELRORJLVFKH
NHWHQ��'RRU�GH�JURHL�YDQ�GH�ELRORJLVFKH�NHWHQ�QHPHQ�GH�ULVLFR·V�WRH��9RRU�GH�YHUGHUH�JURHL�YDQ
GH�ELRORJLVFKH�VHFWRU�LV�YHUVWHUNLQJ�YDQ�KHW�ZDDUERUJHQ�YDQ�ELRORJLVFKH�NZDOLWHLW�HQ
YRHGVHOYHLOLJKHLG�QRRG]DNHOLMN��(U�LV�HHQ�JHPHHQVFKDSSHOLMN�VHFWRUEHODQJ�RP�WH�NRPHQ�WRW�HHQ
WUDQVSDUDQWH�NHWHQ�GLH�VQHO�NDQ�UHDJHUHQ�HQ�LQIRUPDWLH�NDQ�OHYHUHQ�RYHU�RRUVSURQJ�
SURGXFWLHPHWKRGH�HQ�YHUZHUNLQJVVWDSSHQ�YDQ�HHQ�SURGXFW�

'H�ELRORJLVFKH�VHFWRU�LV�GDDURP�YDQ�PHQLQJ�GDW�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ
GH�ELRORJLVFKH�VHFWRU�PHW�EHKXOS�YDQ�GH�KXLGLJH�PRJHOLMNKHGHQ�YDQ�,QIRUPDWLH�HQ�&RPPXQLFDWLH
7HFKQRORJLHsQ��,&7��ERYHQJHQRHPGH�]RUJHQ�NDQ�RPEXLJHQ�LQ�NDQVHQ��'DDUPHH�NDQ�GH�SRVLWLH
YDQ�GH�VHFWRU�VWHUN�YHUEHWHUG�ZRUGHQ�RP�]R�FRQWLQXwWHLW�HQ�JURHL�WH�ZDDUERUJHQ��2P�GDW�WH
EHUHLNHQ�]LMQ�HU�YLHU�DPELWLHV�JHIRUPXOHHUG�

• ,QIRUPDWLHYRRU]LHQLQJ�HQ�ERUJLQJ�SURGXFWNZDOLWHLW
• $GPLQLVWUDWLHYH�ODVWHQ�YHUOLFKWLQJ
• 0DQDJHPHQW�LQVWUXPHQW
• 0DUNHWLQJ�HQ�,PDJRYHUEHWHULQJ

'H�DPELWLHV�VWDDQ�LQ�KHW�WHNHQ�VWDDQ�YDQ�KHW�YHUEHWHUHQ�YDQ�GH�KXLGLJH�SRVLWLH�YDQ�GH�ELRORJLVFKH
VHFWRU�HQ�]LMQ�HHQ�YRRUZDDUGH�YRRU�GH�FRQWLQXwWHLW�HQ�GH�JURHL�YDQ�GH�VHFWRU��1DDVW�YLVLH�LV�HFKWHU
RRN�LQLWLDWLHI�HQ�YROKDUGLQJ�QRGLJ��(U�]DO�HHQ�GUDJHQGH�RUJDQLVDWLH�RSJH]HW�PRHWHQ�ZRUGHQ��GLH
YROGRHQGH�GUDDJYODN�LQ�GH�VHFWRU�KHHIW�HQ�]LFK�FRPPLWWHHUW�DDQ�GH�XLWJHVSURNHQ�YLVLH��7HYHQV
GLHQW�]LM�KHW�LQLWLDWLHI�WH�QHPHQ�WRW�KHW�RS]HWWHQ�YDQ�SURMHFWHQ�LQ�GH�OLMQ�YDQ�GH�XLWJHVSURNHQ
DPELWLHV�

0HQ�NDQ�FRQFOXGHUHQ�GDW�KHW�SURMHFW�DQGHUV�LV�JHORSHQ�GDQ�GH�EHWURNNHQ�SDUWLMHQ�LQ�HHUVWH
LQVWDQWLH�YRRU�RJHQ�KDGGHQ��(FKWHU��GLW�ZLO�QLHW�]HJJHQ�GDW�HU�XLWHLQGHOLMN�JHHQ�UHVXOWDWHQ�EHKDDOG
]LMQ��+HW�RQGHUOLQJH�VRFLDOH�OHHUSURFHV�GDW�GH�GHHOQHPHUV�KHEEHQ�GRRUORSHQ��LV�KHW�YRRUQDDPVWH
UHVXOWDDW�YDQ�GLW�SURMHFW��'LW�KHHIW�JHUHVXOWHHUG�LQ�HHQ�JH]DPHQOLMN�RQWZLNNHOGH��pQ�JHGUDJHQ��YLVLH
WHQ�DDQ]LHQ�YDQ�GH�NDQVHQ��GLH�KHW�RSWLPDOLVHUHQ�YDQ�LQIRUPDWLHVWURPHQ�GH�ELRORJLVFKH�VHFWRU�NDQ
ELHGHQ�

*HGXUHQGH�KHW�SURMHFW�ZHUG�GXLGHOLMN�GDW�PHQ�EHKRHIWH�KDG�DDQ�HHQ�JHGUDJHQ�YLVLH�WHQ�DDQ]LHQ
YDQ�RSWLPDOH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU��'H]H�YLVLH�LV�LQ�HHQ�WZHHWDO�LQWHQVLHYH
ZHUNVHVVLHV�RQWZLNNHOG��+HW�YLVLHGRFXPHQW�LV�XLWHLQGHOLMN�KHW�PHHVW�EHODQJULMNH�I\VLHNH�UHVXOWDDW
YDQ�GLW�SURMHFW�JHZRUGHQ�HQ�ELHGW�HHQ�JRHG�VWDUWSXQW�YRRU�YHUYROJZHUN]DDPKHGHQ�HQ�SURMHFWHQ�

.H\ZRUGV��ELRORJLVFKH�VHFWRU��WUDQVSDUDQWLH��DGPLQLVWUDWLHYH�ODVWHQYHUOLFKWLQJ��,QIRUPDWLH��HQ
&RPPXQLFDWLH�7HFKQRORJLH��WUDFNLQJ�	�WUDFLQJ��VRFLDDO�OHHUSURFHV��NHWHQLQIRUPDWLHV\VWHHP�
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� ,QOHLGLQJ
��� ,QOHLGLQJ
9RRU�GH�EHKHHUVEDDUKHLG�YDQ�YRHGVHOYHLOLJKHLG�QHPHQ�GH�ZHWWHOLMNH�HLVHQ�WHQ�DDQ]LHQ�YDQ
WUDFHHUEDDUKHLG�JHOHLGHOLMN�WRH��,Q������ZRUGHQ�GH�HLVHQ�LQ�(8�YHUEDQG�YHUGHU�DDQJHVFKHUSW�
9RRU�GH�ELRORJLVFKH�VHFWRU�VSHHOW�QDDVW�YRHGVHOYHLOLJKHLG�RRN�KHW�ZDDUERUJHQ�YDQ�GH�ELRORJLVFKH
NZDOLWHLW�LQ�GH�NHWHQ�DOV�HVVHQWLHHO��(QNHOH�UHFHQWH�FDVHV�PDNHQ�GXLGHOLMN�GDW�HHQ�FDODPLWHLW�ELQQHQ
ppQ�VSHFLILHN�SURGXFW�HQRUPH�FRQVHTXHQWLHV�NXQQHQ�KHEEHQ�YRRU�HHQ�JURRW�GHHO�YDQ�GH
ELRORJLVFKH�NHWHQ��'RRU�GH�JURHL�YDQ�GH�ELRORJLVFKH�NHWHQ�QHPHQ�GH�ULVLFR·V�WRH��9RRU�GH�YHUGHUH
JURHL�YDQ�GH�ELRORJLVFKH�VHFWRU�LV�YHUVWHUNLQJ�YDQ�KHW�ZDDUERUJHQ�YDQ�ELRORJLVFKH�NZDOLWHLW�HQ
YRHGVHOYHLOLJKHLG�QRRG]DNHOLMN��(U�LV�HHQ�JHPHHQVFKDSSHOLMN�VHFWRUEHODQJ�RP�WH�NRPHQ�WRW�HHQ
WUDQVSDUDQWH�NHWHQ�GLH�VQHO�NDQ�UHDJHUHQ�HQ�LQIRUPDWLH�NDQ�OHYHUHQ�RYHU�RRUVSURQJ�
SURGXFWLHPHWKRGH�HQ�YHUZHUNLQJVVWDSSHQ�YDQ�HHQ�SURGXFW�

+HW�RS]HWWHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU�ZRUGW�GRRU�GH
EHODQJKHEEHQGHQ�LQ�GH�ELRORJLVFKH�VHFWRU�DOV�HHQ�JRHG�PLGGHO�EHVFKRXZG�RP�GH�ZDDUERUJHLVHQ
WH�YHUVWHUNHQ��7HYHQV�ZRUGW�YHUZDFKW�GDW�KHW�V\VWHHP�WRW�PHHU�HIILFLsQWLH�NDQ�OHLGHQ��HQ�HU
EHODQJULMNH�PDUNHWLQJYRRUGHOHQ�DDQ�YDVW]LWWHQ�YRRU�KHW�EHGULMIVOHYHQ��'LW�SURMHFW�LV�JHULFKW�RS�KHW
RQWZLNNHOHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP��ZDDUELM�WUDFNLQJ�	�WUDFLQJ�FHQWUDDO�VWDDW��RP�WH
NRPHQ�WRW�HHQ�HIILFLsQWH�HQ�HIIHFWLHYH�ZDDUERUJLQJ�YDQ�GH�ELRORJLVFKH�NZDOLWHLW�HQ
YRHGVHOYHLOLJKHLG��'DDUQDDVW�LV�LQ�GLW�SURMHFW�H[SOLFLHW�DDQGDFKW�YRRU�GH�RQGHUVWHXQLQJ�YDQ�GH
VDPHQZHUNLQJV��HQ�EHVOXLWYRUPLQJVSURFHVVHQ��(UYDULQJ�OHHUW�GDW�DDQGDFKW�YRRU�GLW�VRRUW
SURFHVVHQ��ZDDUELM�PHHUGHUH�SDUWLMHQ�HQ�GXV�RRN�PHHUGHUH�EHODQJHQ�HHQ�URO�VSHOHQ��HVVHQWLHHO�LV
YRRU�KHW�EHUHLNHQ�YDQ�HHQ�VXFFHVYRO�HLQGUHVXOWDDW�

'H�GRHOVWHOOLQJ�YDQ�KHW�SURMHFW�´.HWHQLQIRUPDWLHV\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRUµ�LV�GDQ�RRN
KHW�LQYHQWDULVHUHQ�LQ�KRHYHUUH�HHQ�LQIRUPDWLHV\VWHHP�YRRU�GH�JHKHOH�ELRORJLVFKH�VHFWRU�HHQ
ELMGUDJH�NDQ�OHYHUHQ�DDQ�GH�JURHL�HQ�KHW�LPDJR�YDQ�GH]H�ELRORJLVFKH�VHFWRU�HQ�GH�YHUGHUH
¶SURIHVVLRQDOLVHULQJ·�YDQ�GH�FRQWUROH�HQ�FHUWLILFDWLH�YDQ�KHW�ELRORJLVFK�NHXUPHUN��9RRU�PHHU
LQIRUPDWLH�RPWUHQW�GH�DFKWHUJURQG��GRHOVWHOOLQJHQ�HQ�ZHUNZLM]H�YDQ�KHW�SURMHFW��ZRUGW�YHUZH]HQ
QDDU�KHW�SURMHFWYRRUVWHO��]RDOV�GDW�ELM�DDQYDQJ�YDQ�KHW�SURMHFW�LV�RSJHVWHOG��]LH�ELMODJH����

,Q�GH�ORRS�YDQ�KHW�SURMHFW�LV�ERYHQVWDDQGH�GRHOVWHOOLQJ�RQYHUDQGHUG�JHEOHYHQ��(FKWHU��GH�IRFXV
YDQ�KHW�RQGHU]RHN�LV�YHUVFKRYHQ�QDDU�KHW�YHUNULMJHQ�YDQ�GUDDJYODN�YRRU�KHW�RSWLPDOLVHUHQ�YDQ
LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU � ��'H�UHGHQ�YRRU�GH]H�YHUVFKXLYLQJ�LV�GDW�HU�HHQ�ODQJH
DDQORRS�QRGLJ�EOHHN�YRRU�KHW�FUHsUHQ�YDQ�GUDDJYODN�HQ�EHWURNNHQKHLG�RQGHU�GH�EHWURNNHQHQ��+HW
UHVXOWDDW�YDQ�GH�HHUVWH�IDVH�LV�GDQ�RRN�GH�YHUNUHJHQ�EHWURNNHQKHLG��FRPPLWPHQW��YDQ�GH
SDUWLFLSDQWHQ��,Q�GH�WZHHGH�IDVH�LV�KHW�HLQGUHVXOWDDW�GDQ�RRN�QLHW�HHQ�RQWZLNNHOG�SURWRW\SH�YDQ
HHQ�NHWHQLQIRUPDWLHV\VWHHP��PDDU�HHQ�JH]DPHQOLMN�RQWZLNNHOGH�HQ�JHGUDJHQ�YLVLH�WHQ�DDQ]LHQ�YDQ
GH�PRJHOLMNKHGHQ�YRRU�RSWLPDOH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU��]LH�KRRIGVWXN����
������������������������������������������������

� �'LW�PDDNW�KHW�QRGLJ�RP�HHQ�RQGHUVFKHLG�LQ�IRUPXOHULQJ�WH�PDNHQ�WXVVHQ�¶NHWHQLQIRUPDWLHV\VWHPHQ·��DOV�]LMQGH�GH�YHU]DPHOLQJ�YDQ�PRJHOLMNH�LQIRUPDWLH
V\VWHPHQ��HQ�KHW�¶.HWHQ�,QIRUPDWLH�6\VWHHP��.,6�·��DOV�]LMQGH�HHQ�YDQ�GH�YLHU�PRJHOLMNH�VFHQDULR·V�
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��� 9HUORRS�YDQ�KHW�SURFHV
,Q�GH]H�SDUDJUDDI�ZRUGW�HHQ�NRUWH�RSVRPPLQJ�JHJHYHQ�YDQ�GH�RQWZLNNHOLQJHQ��GLH�SODDWV�KHEEHQ
JHYRQGHQ�JHGXUHQGH�GH�XLWYRHULQJ�YDQ�KHW�SURMHFW��9RRU�HHQ�XLWJHEUHLG�RYHU]LFKW�ZRUGW
YHUZH]HQ�QDDU�GH�ELMODJH��]LH�ELMODJH����
Õ %LM�DDQYDQJ�YHUJGH�KHW�RSVWHOOHQ�HQ�YHUNULMJHQ�YDQ�FRPPLWPHQW�YDQ�GH�YHUVFKLOOHQGH�SDUWLMHQ

GH�QRGLJH�DDQGDFKW�
Õ ,Q�GH�ORRS�YDQ�KHW�SURMHFW�ZHUG�GXLGHOLMN�GDW�YRRU�HHQ�DDQWDO��PHW�QDPH�NOHLQHUH�EHGULMYHQ�XLW

GH�SLORWV��GH�WLMGLQVSDQQLQJ�QLHW�LQ�UHODWLH�VWRQG�PHW�KHW�YHUZDFKWH�YRRUGHHO��'LW�PDDNWH�KHW
QRRG]DNHOLMN�RP�YRRU�HHQ�LHWV�DQGHUH�ZHUNZLM]H�WH�NLH]HQ�PHW�PLQGHU�ZHUNVHVVLHV�HQ�PHHU
LQGLYLGXHOH�JHVSUHNNHQ�

Õ *HGXUHQGH�KHW�SURMHFW�NZDP�GH�FHQWUDOH�HQ�ELQGHQGH�SRVLWLH�YDQ�6NDO�ELQQHQ�GH�ELRORJLVFKH
VHFWRU�GXLGHOLMN�QDDU�YRUHQ��'H]H�URO�KDG�6NDO�]LFK�YRRUDI�DDQ�GH�GHHOQDPH�DDQ�GLW�SURMHFW
QLHW�RI�VOHFKWV�JHGHHOWHOLMN�WRHEHGHHOG�

Õ 7LMGHQV�KHW�SURMHFW�ZHUG�GXLGHOLMN�GDW�HHQ�YHUEUHGLQJ�YDQ�GH�]LHQVZLM]H�QRRG]DNHOLMN�ZDV��+HW
LV�QLHW�YROGRHQGH�RP�DOOHHQ�WH�NLMNHQ�QDDU�NHWHQLQIRUPDWLHV\VWHPHQ��PDDU�KHW�JDDW�YHHO�PHHU
RYHU�HHQ�RSWLPDOLVDWLH�YDQ�LQIRUPDWLHVWURPHQ�

Õ +HW�RSVWDSSHQ�YDQ�GH�YRRU]LWWHU�YDQ�GH�VWXXUJURHS�OHLGGH�HU�WRH�GDW�HHQ�QLHXZH�YRRU]LWWHU
JH]RFKW�PRHVW�ZRUGHQ�

Õ ,Q�KHW�SURMHFW�ZHUG�GXLGHOLMN�GDW�HHQ�VWHUN�FRPPLWPHQW�YDQ�GH�VOHXWHOSDUWLMHQ�FUXFLDDO�LV�YRRU
VXFFHV��7LMGHQV�ELODWHUDOH�HQ�JURHSVJHVSUHNNHQ��GHHOV�RQGHU�OHLGLQJ�YDQ�HHQ�SURFHVEHJHOHLGHU�
]LMQ�RQWVWDQH�PLVYHUVWDQGHQ�EHVSUHHNEDDU�JHPDDNW��'H]H�JHVSUHNNHQ�YRUPHQ�HHQ�FUXFLDDO
RQGHUGHHO�HQ�RRN�UHVXOWDDW�YDQ�KHW�SURMHFW�

Õ 1DDU�DDQOHLGLQJ�YDQ�GH�UHVXOWDWHQ�XLW�GH�HHUVWH�IDVH�LV�EHVORWHQ�RP�GH�LQYXOOLQJ�YDQ�IDVH���YDQ
GLW�SURMHFW�DDQ�WH�SDVVHQ��,QVWHHN�ZDV�KHW�RP�HHQ�JH]DPHQOLMN�YLVLH�WH�RQWZLNNHOHQ�WHQ�DDQ]LHQ
YDQ�GH�PRJHOLMNKHGHQ�GLH�KHW�RSWLPDOLVHUHQ�YDQ�GH��LQIRUPDWLHVWURPHQ�YRRU�GH�ELRORJLVFKH
VHFWRU�NDQ�EHWHNHQHQ�

��� &RQFOXVLH
&RQFOXGHUHQG�NDQ�PHQ�]HJJHQ�GDW�GLW�SURMHFW�DQGHUV�LV�JHORSHQ�GDQ�YRRUDI�ZHUG�JHGDFKW��(U�LV
ELM�DDQYDQJ�WH�YHHO�XLWJHJDDQ�YDQ�GH�YHURQGHUVWHOOLQJ�GDW�GH�YHUVFKLOOHQGH�SDUWLMHQ�RS�ppQ�OLMQ
]DWHQ��2QGHUOLQJH��SROLWLHNH��YHUKRXGLQJHQ�]LMQ�GHHOV�RQGHUVFKDW��(FKWHU��GLW�ZLO�QLHW�]HJJHQ�GDW
HU�XLWHLQGHOLMN�JHHQ�UHVXOWDWHQ�EHKDDOG�]LMQ��0HW�QDPH�GRRU�GH�G\QDPLHN�LQ�KHW�SURFHV��LV�KHW
RQGHUOLQJH�VRFLDOH�OHHUSURFHV�GDW�GH�GHHOQHPHUV�KHEEHQ�GRRUORSHQ��KHW�YRRUQDDPVWH�UHVXOWDDW
YDQ�GLW�SURMHFW��'LW�KHHIW�JHUHVXOWHHUG�LQ�HHQ�JH]DPHQOLMN�RQWZLNNHOGH��pQ�JHGUDJHQ��YLVLH�WHQ
DDQ]LHQ�YDQ�GH�NDQVHQ��GLH�KHW�RSWLPDOLVHUHQ�YDQ�LQIRUPDWLHVWURPHQ�GH�ELRORJLVFKH�VHFWRU�NDQ
ELHGHQ�
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� *HQHULHN�UDDPZHUN

��� ,QOHLGLQJ
,Q�GLW�KRRIGVWXN�ZRUGW�HHQ�JHQHULHN�UDDPZHUN�JHSUHVHQWHHUG�ZDW�DOV�NDGHU�NDQ�GLHQHQ�ELM�GH
XLWYRHULQJ�YDQ�GLW�SURMHFW��$OOHUHHUVW�ZRUGW�NRUW�EHVSURNHQ�ZHONH�SURFHVPDWLJH�DVSHFWHQ�HHQ�URO
VSHOHQ�ELM�KHW�WRW�HHQ�VXFFHV�EUHQJHQ�YDQ�HHQ�LQQRYDWLHSURMHFW��9HUYROJHQV�ZRUGW�HHQ
VWDSSHQSODQ�JHSUHVHQWHHUG�ZDW�GRRUORSHQ�NDQ�ZRUGHQ�ELM�KHW�RQWZHUSHQ�YDQ�HHQ
NHWHQLQIRUPDWLHV\VWHHP��$DQVOXLWHQG�ZRUGHQ�YHUVFKLOOHQGH�VFHQDULR·V�JHVFKHWVW�HQ�ZRUGHQ
HUYDULQJHQ�YDQ�YHUJHOLMNEDUH�SURMHFWHQ�JHDQDO\VHHUG��'H�WRHWVLQJ�KLHUYDQ�OHLGW�WRW�HHQ�RSVRPPLQJ
YDQ�NULWLVFKH�VXFFHVIDFWRUHQ��+HW�KRRIGVWXN�ZRUGW�EHVORWHQ�PHW�HHQ�RYHU]LFKW�YDQ�GH�OHVVHQ�GLH
KLHUXLW�JHWURNNHQ�NXQQHQ�ZRUGHQ�

��� 3URFHVPDWLJH�DVSHFWHQ
,Q�GH]H�SDUDJUDDI�EHVSUHNHQ�ZH�KHW�SURFHV�ZDW�GRRUORSHQ�PRHW�ZRUGHQ�RP�WH�NRPHQ�WRW
LPSOHPHQWDWLH�YDQ�HHQ�RSWLPDDO�NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU��9UDJHQ�GLH
KLHUELM�DOV�OHLGUDDG�GLHQHQ��]LMQ�
• :HONH�VWDSSHQ�PRHWHQ�JHQRPHQ�ZRUGHQ"
• +RH�ZRUGW�GUDDJYODN�JHFUHsHUG"
• :DW�]LMQ�GH�YDONXLOHQ�HQ�NQHOSXQWHQ"
• :HONH�URO�VSHOHQ�GH�YHUVFKLOOHQGH�DFWRUHQ�KLHULQ"
• +HHIW�KHW�HHQ�FXOWXXUYHUDQGHULQJ�WRW�JHYROJ��RI�LV�HHQ�FXOWXXUYHUDQGHULQJ�QRRG]DNHOLMN"
• :DW�GRH�LN�DOV�RUJDQLVDWLH�NHWHQ�VHFWRU�]HOI�HQ�ZDW�ODDW�LN�GRHQ��RXWVRXUFLQJ�"
• 2S�ZHONH�PDQLHU�LQWHJUHHU�LN�V\VWHPHQ�HQ�SURFHVVHQ�RYHU�EHGULMIVJUHQ]HQ�KHHQ"
• :HONH�DDQOHLGLQJHQ�HQ��SROLWLHN�VWUDWHJLVFKH��GRHOVWHOOLQJHQ�]LMQ�LQ�KHW�JHGLQJ"

,Q�KHW�YHUYROJ�YDQ�GH]H�SDUDJUDDI�]DO�GH�QDGUXN�OLJJHQ�RS�KHW�VWDSSHQSODQ�ZDW�JHYROJG�GLHQW�WH
ZRUGHQ�RP�KHW�SURMHFW�WRW�HHQ�VXFFHVYRO�HLQGH�WH�EUHQJHQ�
����� :HONH�VWDSSHQ�PRHWHQ�ZRUGHQ�JHQRPHQ"
%XVLQHVV�3URFHVV�5HGHVLJQ��%35���RRN�ZHO�JHQRHPG�%XVLQHVV�3URFHVV�5HHQJLQHHULQJ��ULFKW�]LFK
RS�KHW�YHUKRJHQ�YDQ�GH�HIILFLHQF\�HQ�HIIHFWLYLWHLW�YDQ�RUJDQLVDWLHV�PLGGHOV�,QIRUPDWLH�HQ
&RPPXQLFDWLH�7HFKQRORJLH��,&7� � ��,Q�DQGHUH�ZRRUGHQ��KRH�NXQQHQ�EHGULMIVGRHOVWHOOLQJHQ
HIILFLsQWHU�HQ�HIIHFWLHYHU�EHUHLNW�ZRUGHQ�PHW�EHKXOS�YDQ�,&7��%LM�KHW�RQWZLNNHOHQ�YDQ
LQIRUPDWLHV\VWHPHQ�JDDW�KHW�RP�GH�YUDDJ�KRH�GH]H�V\VWHPHQ�GH�EHGULMIVGRHOHQ�KHW�EHVWH�NXQQHQ
GLHQHQ��]RQGHU�GDDUELM�EHOHPPHUG�WH�ZRUGHQ�GRRU�EHVWDDQGH�EHGULMIVSURFHVVHQ��+HW�KHURQWZHUS
YDQ�EHGULMIVSURFHVVHQ�ZRUGW�GDQ�RRN�PHHJHQRPHQ�LQ�GH�EHVFKRXZLQJ � ��,Q�DQGHUH�ZRRUGHQ��%35
������������������������������������������������
� �KWWS���ZZZ�FRVWUHGXFWLRQ�QO�DUWLNHOHQ�ILQDQFLHHO�ESU�KWPO
� �KWWS���ZZZ�FV�YX�QO�aHOLHQV�UHVHDUFK�ORFDO�QZR�QRDJ�SGI ��
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LV�KHW�GRHOJHULFKW�RQWZHUSHQ��YHUEHWHUHQ�HQ�LQULFKWHQ�YDQ�EHGULMIVSURFHVVHQ�HQ�²V\VWHPHQ��+HW
YROJHQGH�VWDSSHQSODQ�GLHQW�WH�ZRUGHQ�GRRUORSHQ � �
• ,QYHQWDULVHUHQ�GRHOVWHOOLQJHQ��XLWJDQJVSXQWHQ�HQ�UDQGYRRUZDDUGHQ�
• %HGULMIVGRHOVWHOOLQJHQ�RS�VWUDWHJLVFK�QLYHDX�YHUJHOLMNHQ�PHW�KXLGLJH��PHHWEDUH�SUHVWDWLHV

�QXOPHWLQJ� � �
• .QHOSXQWHQ�LGHQWLILFHUHQ��HQ�HHQ�RSORVVLQJVULFKWLQJ�EHVFKULMYHQ��DOVPHGH�GH�JHYROJHQ�GLH�GLW

KHHIW�YRRU�RUJDQLVDWLH�	�EHVWXULQJ��SURFHV��LQIRUPDWLHVWURPHQ��,&7�HQ�NRVWHQ�	�RSEUHQJVWHQ�
• +HW�RQWZLNNHOHQ�YDQ�VFHQDULR·V�
• $OWHUQDWLHYHQ�HYDOXHUHQ�HQ�KHW�PDNHQ�YDQ�HHQ�NHX]H�
• ,PSOHPHQWDWLH�

8LW�KHW�YRRUJDDQGH�YDOW�WH�FRQFOXGHUHQ�GDW�LQ�%35�GH�YROJHQGH�DVSHFWHQ�FHQWUDDO�VWDDQ�
• +HW�RQWZHUSHQ�YDQXLW�EHGULMIVSURFHVVHQ
• )RFXV�RS�WRHJHYRHJGH�ZDDUGH
• 'H�NODQW�VWDDW�FHQWUDDO
• ,&7��RQGHUVWHXQHQG�YV��VWUDWHJLVFK�
• 6WUXFWXXU�HQ�FXOWXXUYHUDQGHULQJ �

• &XOWXXU��PHHU�RSHQ��JHULFKW�RS�VDPHQZHUNHQ��ZDDUGHWRHYRHJLQJ�LQ�GH�NHWHQ
• 6WUXFWXXU��GHFHQWUDOLVDWLH��KRUL]RQWDOH�VDPHQZHUNLQJ�HQ�FOLHQW�HPSRZHUPHQW

%35�KHHIW�HFKWHU�RRN�DDQGDFKW�YRRU�PRHLOLMN�PHHWEDUH�DVSHFWHQ��]RDOV�PRWLYDWLH��EHWURNNHQKHLG�
EHODQJHQ��ZHHUVWDQGHQ��VIHHU�HQ�FRPPXQLFDWLH

����� 7RHOLFKWLQJ�PHWKRGH�)RRG3ULQW
.HWHQLQIRUPDWLH�HQ�WUDFHHUEDDUKHLG�]LMQ�PLGGHOHQ�RP�LHWV�WH�EHUHLNHQ��'DW�LHWV�ZRUGW�EHSDDOG
GRRU�GH�GRHOHQ�YDQ�GH�NHWHQVSHOHUV��6NDO�ZLO�YDQ�GH�NHWHQVSHOHUV�LQIRUPDWLH�RYHU�GH�JHKDQWHHUGH
SURGXFWLHZLM]H��RP�WH�FRQWUROHUHQ�GDW�GH�SURGXFWLHZLM]H�FRQIRUP�GH�UHJHOV�YRRU�ELRORJLVFKH
SURGXFWLH�KHHIW�SODDWV�JHYRQGHQ��(HQ�NHWHQSDUWLM�ZLO�JUDDJ�RYHU�LQIRUPDWLH�YDQ�HHQ�YRRUJDDQGH
VFKDNHO�EHVFKLNNHQ�RP�KHW�RQWYDQJHQ�YDQ�SURGXFWHQ�VOLP�WH�RUJDQLVHUHQ��.RUWRP��HON�JHEUXLN
YDQ�LQIRUPDWLH�LQ�HHQ�NHWHQ�GLHQW�HHQ�GRHO�

+HW�LV�GDQ�RRN�YDQ�EHODQJ�GH�RS]HW�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�WH�ULFKWHQ�RS�KHW�UHDOLVHUHQ
YDQ�GH�RUJDQLVDWLHGRHOHQ��*DDW�KHW�RP�HHQ�SURMHFW�WHQ�GLHQVWH�YDQ�ppQ�RUJDQLVDWLH��GDQ�LV�KHW�YDQ
EHODQJ�GH�GRHOHQ�YDQ�GLH�RUJDQLVDWLH�LQ�NDDUW�WH�EUHQJHQ��*DDW�KHW�RP�HHQ�SURMHFW�WHQ�GLHQVWH�YDQ
HHQ�NHWHQ��GDQ�LV�KHW�YDQ�EHODQJ�]RZHO�GH�JHPHHQVFKDSSHOLMNH�NHWHQGRHOHQ�LQ�EHHOG�WH�KHEEHQ��DOV
GH�GRHOHQ�YDQ�LQGLYLGXHOH�NHWHQVSHOHUV��'LH�GRHOHQ�ORSHQ�QLHW�DOWLMG�V\QFKURRQ��'RRU�GH�GRHOHQ�LQ
EHHOG�WH�EUHQJHQ�ZRUGW�GXLGHOLMN�ZHONH�EHODQJHQ�JHPHHQVFKDSSHOLMN�]LMQ��HQ�ZHONH�GRHOHQ�YRRU
VOHFKWV�HQNHOH�SDUWLMHQ�JHOGHQ�

������������������������������������������������
� �KWWS���ZZZ�EL]]GHVLJQ�QO
� �KWWS���ZZZ�WKH�ILUP�QO�GLHQVWHQBPFBWUHQGV�KWPO
� �KWWS���ZZZ�]HQF�QO�DDQGDFKWVJHELHGHQ�LFWRUJDQLVDWLHRQWZLNNHOLQJ�RUJDQLVDWLHRQWZLNNHOLQJ�KWP
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'H�GRRU�$	)�RQWZLNNHOGH�PHWKRGH�)RRG3ULQW�VOXLW�DDQ�RS�KHW�KLHUERYHQ�EHVFKUHYHQ�%35
VWDSSHQSODQ��)RRG3ULQW�LV�HHQ�KXOSPLGGHO�RP�V\VWHPDWLVFK��NHWHQ��LQIRUPDWLHV\VWHPHQ�WH
UHDOLVHUHQ�GLH�JHULFKW�]LMQ�RS�WUDFHHUEDDUKHLG��&HQWUDOH�JHGDFKWH�DFKWHU�)RRG3ULQW�LV�GDW
RUJDQLVDWLHGRHOHQ�PRHWHQ�EHSDOHQ�KRH�GH�WHFKQLHN�ZRUGW�LQJH]HW��+HW�LQ�NDDUW�EUHQJHQ�YDQ�GH
GRHOVWHOOLQJHQ�YDQ�GH�NHWHQ�DOV�JHKHHO�HQ�LQGLYLGXHOH�NHWHQSDUWLMHQ�LV�GDQ�RRN�HHQ�EHODQJULMNH
HHUVWH�VWDS�ELQQHQ�HHQ�)RRG3ULQW�WUDMHFW�

7ZHHGH�JHGDFKWH�DFKWHU�)RRG3ULQW�LV�GDW�WUDFHHUEDDUKHLG�NDQ�ZRUGHQ�JHUHDOLVHHUG�DOV�GH�DVSHFWHQ
RUJDQLVDWLH��SURFHV��LQIRUPDWLH��HQ�WHFKQRORJLH�RS�GH�MXLVWH�PDQLHU�]LMQ�LQJHULFKW��7UDFHHUEDDUKHLG
LV�GXV�QLHW�SULPDLU�HHQ�WHFKQLVFK�SUREOHHP��,Q�IDVHQ�YROJHQG�RS�GH�GRHOVWHOOLQJHQDQDO\VH�ZRUGW
GDQ�RRN�JHNHNHQ�QDDU�GH�EHVWDDQGH�VLWXDWLH�RS�KHW�JHELHG�YDQ�RUJDQLVDWLH��LQIRUPDWLH��SURFHV�HQ
WHFKQLHN��'H�KXLGLJH�VWDQG�YDQ�]DNHQ
ZRUGW�LQ�NDDUW�JHEUDFKW��HQ�HU�ZRUGW
JHNHNHQ�ZHONH�NQHOSXQWHQ�HU�EHVWDDQ�RP
GH�JHZHQVWH�GRHOVWHOOLQJHQ�WH�EHUHLNHQ�
9RRU�GLH�NQHOSXQWHQ�ZRUGHQ�YHUYROJHQV
RSORVVLQJHQ�RQWZRUSHQ��]RGDW�GH
GRHOVWHOOLQJHQ�NXQQHQ�ZRUGHQ
JHUHDOLVHHUG��)RRG3ULQW�LV�RRUVSURQNHOLMN
RQWZRUSHQ�PHW�KHW�RRJ�RS
WUDFHHUEDDUKHLG��'DDUYRRU�]LMQ��QDDVW�KHW
KLHUERYHQ�EHVFKUHYHQ�DQDO\VH��HQ�RQWZHUSPRGHO��RRN�QRJ�HHQ�DDQWDO�DDQYXOOHQGH�KXOSPLGGHOHQ
RQWZLNNHOG��+HW�DOJHPHQH�PRGHO�RP�GRHOVWHOOLQJHQ�LQ�NDDUW�WH�EUHQJHQ�LV�HFKWHU�RRN�RS�DQGHUH
JHELHGHQ�WRHSDVEDDU��9RRU�HHQ�PHHU�XLWJHEUHLGH�WRHOLFKWLQJ�RS�)RRG3ULQW�ZRUGW�YHUZH]HQ�QDDU
GH�ELMODJHQ��]LH�ELMODJH����

��� 0RJHOLMNH�W\SHQ�NHWHQLQIRUPDWLHV\VWHPHQ
.HWHQLQIRUPDWLHV\VWHHP�� (HQ�NHWHQLQIRUPDWLHV\VWHHP�LV�HHQ�LQIUDVWUXFWXXU�YRRU�LQIRUPDWLH�

XLWZLVVHOLQJ�ZDDUELM�LQIRUPDWLH�RYHU�RUJDQLVDWRULVFKH�JUHQ]HQ�YDQ
NHWHQVFKDNHOV�KHHQ�WRHJDQNHOLMN�ZRUGW�JHPDDNW�

,QIUDVWUXFWXXU� &RPELQDWLH�YDQ�GDWDEHVWDQGHQ�HQ�IXQFWLHV�HQ�SURFHGXUHV�RP�GH]H�WH
RQWVOXLWHQ�

,QIRUPDWLH�XLWZLVVHOLQJ� +HW�FRPPXQLFHUHQ�YDQ�LQIRUPDWLH�GLH�ELQQHQ�ppQ�RUJDQLVDWLH
JHSURGXFHHUG�ZRUGW��HQ�ELQQHQ�ppQ�RI�PHHU�DQGHUH�RUJDQLVDWLHV�ZRUGW
JHEUXLNW�

7RHOLFKWLQJ�
+HW�JDDW�PHW�QDPH�RP�GH�VWUXFWXXU�YDQ�LQIRUPDWLHYHU]DPHOLQJ�HQ�XLWZLVVHOLQJ��HQ�ZDW�PLQGHU
RP�GH�ZLM]H�YDQ�UHDOLVDWLH��+RHZHO�GDW�YDDN�HHQ�JHDXWRPDWLVHHUG�V\VWHHP�]DO�]LMQ��LV�GH�WHUP
NHWHQLQIRUPDWLHV\VWHHP�RRN�YDQ�WRHSDVVLQJ�RS�V\VWHPHQ�GLH�JHKHHO�XLW�SDSLHU�EHVWDDQ�
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����� .HWHQLQIRUPDWLHV\VWHHP
.HWHQLQIRUPDWLHV\VWHHP�LV�HHQ�YHU]DPHOQDDP�YRRU�V\VWHPHQ�YDQ�XLWHHQORSHQGH�IXQFWLH�HQ�YRUP�
,Q�GH]H�VHFWLH�PDNHQ�ZH�RQGHUVFKHLG�QDDU�IXQFWLH�HQ�QDDU�DUFKLWHFWXXU��0DDU�HHUVW�JHYHQ�ZH�HHQ
DOJHPHQH�GHILQLWLH�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�

+HW�ZRRUG�NHWHQLQIRUPDWLHV\VWHHP�LV�RSJHERXZG�XLW�GULH�GHOHQ��LQIRUPDWLH�LQ�HHQ�V\VWHHP�GDW
IXQFWLRQHHUW�LQ�HHQ�NHWHQ��'H]H�GULH�HOHPHQWHQ�]LMQ�YDQ�EHODQJ�ELM�KHW�EHRRUGHOHQ�YDQ�GH�YUDDJ�RI
HU�VSUDNH�LV�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP��RI�YDQ�HHQ�EHGULMIVRSORVVLQJ�
,QIRUPDWLH��%HWHNHQLVYROOH�JHJHYHQV�GLH�SDUWLMHQ�LQ�RI�RP�GH�NHWHQ�LQ�VWDDW�VWHOW�KXQ�WDNHQ�EHWHU
XLW�WH�YRHUHQ�
6\VWHHP��6DPHQKDQJHQG�LQIUDVWUXFWXXU��YROJHQV�XQLIRUPH�SULQFLSHV�JHRUJDQLVHHUG
.HWHQ��*HEUXLN�GRRU�PHHUGHUH��LQ�]LFK]HOI�RQDIKDQNHOLMNH�SDUWLMHQ��GLH�KHW�V\VWHHP�JHEUXLNHQ
YRRU�KHW�DDQOHYHUHQ�HQ�RSYUDJHQ�YDQ�LQIRUPDWLH��HQ�GDDUPHH�LQ�VWDDW�]LMQ�KXQ�WDNHQ��HIIHFWLHYHU�
HIILFLsQWHU��XLW�WH�YRHUHQ�
+HW�ODDWVWH�SXQW�LPSOLFHHUW�ZHGHUNHULJKHLG��(U�]LMQ�HHQ�DDQWDO�V\VWHPHQ�GLH�LQIRUPDWLH�YHU]DPHOHQ
WHU�RQGHUVWHXQLQJ�YDQ�KHW�EHGULMIVSURFHV�YDQ�ppQ�YDQ�GH�NHWHQVFKDNHOV��+RHZHO�KLHU�VRPV�HHQ
JHGHHOG�FRPPHUFLHHO�EHODQJ�LQ�]LW��E�Y��HHQ�FR|SHUDWLH�GLH�HHQ�EHWHUH�SULMV�NDQ�PDNHQ�ELM
EHVFKLNEDDUKHLG�YDQ�JHGHWDLOOHHUGH�LQIRUPDWLH�RYHU�SURGXFWLH��LV�HU�JHHQ�VSUDNH�YDQ�HHQ
ZHGHUNHULJKHLG�YDQ�LQIRUPDWLH�YRRU]LHQLQJ�HQ�JHEUXLN��9ROJHQV�GLH�KLHU�JHKDQWHHUGH�GHILQLWLH�LV
HU�GDQ�JHHQ�VSUDNH�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�

����� )XQFWLHV�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP
:HONH�IXQFWLHV�NXQQHQ�LQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�ZRUGHQ�XLWJHYRHUG"�:H�RQGHUVFKHLGHQ�GH
YROJHQGH�W\SHQ�LQIRUPDWLH�
Õ 2SHUDWLRQHOH�LQIRUPDWLH��,QIRUPDWLH�GLH�HHQ�NHWHQSDUWQHU�PRHW�KHEEHQ�RYHU�SURGXFWHQ�

SURGXFWVWURPHQ�HQ�KXQ�HLJHQVFKDSSHQ�RP�WH�NXQQHQ�ZHUNHQ��0HHVW�YRRU�GH�KDQG�OLJJHQG
YRRUEHHOG�LV�ORJLVWLHNH�LQIRUPDWLH�RYHU�SURGXFWVWURPHQ��ZDW��KRHYHHO��ZDQQHHU�ELQQHQ��«�
2QWEUHHNW�GH]H�LQIRUPDWLH��GDQ�LV�KHW�GH�LQIRUPDWLHYUDJHU�QLHW�PRJHOLMN�]LMQ�WDNHQ�JRHG�XLW�WH
YRHUHQ�

Õ &RPPHUFLsOH�LQIRUPDWLH��%HWUHIW�LQIRUPDWLH�RYHU�KHW�FRPPHUFLsOH�SURFHV��+LHU�NDQ�PHQ
GHQNHQ�RYHU�DDQELHGLQJHQ��RUGHUV��EHYHVWLJLQJ�YDQ�RQWYDQJVW�HWF�

Õ 7UDFHHUEDDUKHLG��7UDFHHUEDDUKHLG�LV�KHW�SURFHV�YDQ�KHW�YROJHQ�HQ�UHFRQVWUXHUHQ�YDQ
SURGXFWVWURPHQ�LQ�GH�PHHVW�EUHGH�]LQ�YDQ�KHW�ZRRUG��2S�EDVLV�YDQ�JHGHWDLOOHHUGH
RSHUDWLRQHOH��ORJLVWLHNH��LQIRUPDWLH��]RDOV�SODDWV��WLMG��SURGXFW�LG��SURFHVVWDWXV�HQ�HYHQWXHHO
DDQYXOOHQGH�LQIR��ZRUGW�UHDOWLPH�GH�SRVLWLH�HQ�VWDWXV�YDQ�SURGXFWHQ�LQ�NDDUW�JHEUDFKW��RI
ZRUGW�DFKWHUDI�GH�KHUNRPVW��VWURRPRSZDDUWV��HQ�EHVWHPPLQJ��VWURRPDIZDDUWV��YDQ
SURGXFWHQ�JHUHFRQVWUXHHUG�HQ�LQ�NDDUW�JHEUDFKW�

Õ *HDJJUHJHHUGH�LQIRUPDWLH��9RRU�NHWHQV�PDDU�RRN�YRRU�WRH]LFKWKRXGHUV�NDQ�KHW�YDQ�EHODQJ
]LMQ�HHQ�EHHOG�WH�KHEEHQ�YDQ�JHDJJUHJHHUGH�LQIRUPDWLH��'DQ�NDQ�KHW�JDDQ�RP�KRHYHHOKHGHQ�
PDDU�RRN�RP�NZDOLWHLW��'H�YUDJHQGH�SDUWLMHQ�YDQ�GH]H�LQIRUPDWLH�NXQQHQ�RYHUDO�LQ�HQ�EXLWHQ
GH�NHWHQ�]LWWHQ�
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Õ 7RH]LFKWKRXGHQGH��HQ�EHOHLGVLQIRUPDWLH��,Q�GH�NHWHQV�RSHUHUHQ�GLYHUVH�WRH]LFKWKRXGHUV
HQ�EHOHLGVPDNHUV��0LQLVWHULHV��LQVSHFWLHV�HQ�FHUWLILFHHURUJDQLVDWLHV�YRHUHQ�WDNHQ�XLW�DOV
FHUWLILFHULQJ��LQVSHFWLH��FRQWUROH�HQ�WRH]LFKW��'H]H�SDUWLMHQ�ZLOOHQ�YHUVFKLOOHQGH�VRRUWHQ
VSHFLILHNH�JHDJJUHJHHUGH�LQIRUPDWLH�HQ�RI�LQIRUPDWLH�XLW�YHUVFKLOOHQGH�VFKDNHOV�JHNRSSHOG�

Õ &RQVXPHQWHQLQIRUPDWLH��&RQVXPHQWHQ�ZLOOHQ��VRPV��SURGXFWLQIRUPDWLH�KHEEHQ�
$OJHPHQH�LQIRUPDWLH�RYHU�SURGXFWLHPHWKRGHQ��PDDU�RRN�VSHFLILHNH�LQIRUPDWLH�RYHU�GH
NHQPHUNHQ�YDQ�ppQ�SURGXFW�

����� $UFKLWHFWXXU�YDQ�LQIRUPDWLHV\VWHPHQ
,Q�GH�YRRUJDDQGH�SDUDJUDDI�LV�JHVWHOG�GDW�HHQ�V\VWHHP�HHQ�VDPHQKDQJHQGH�LQIUDVWUXFWXXU�LV�GLH
YROJHQV�XQLIRUPH�SULQFLSHV�LV�JHRUJDQLVHHUG��'DDUPHH�LV�QRJ�QLHW�DDQJHJHYHQ�ZDW�GLH�XQLIRUPH
SULQFLSHV�]LMQ��,Q�GH]H�VHFWLH�NLMNHQ�ZH�PHW�QDPH�QDDU�GH�DUFKLWHFWXXU�

,Q�KHW�SURMHFW�JDDW�KHW�RP�KHW�YHUEHWHUHQ�YDQ�GH�LQIRUPDWLH�XLWZLVVHOLQJ�WXVVHQ�SDUWLMHQ�LQ�GH
ELRORJLVFKH�VHFWRU��9RRU�KHW�UHDOLVHUHQ�GDDUYDQ�]LMQ�RS�KRRIGOLMQHQ�YLHU�YDULDQWHQ�WH
RQGHUVFKHLGHQ��]LH�ILJXXU����

)LJXXU���6FHQDULR·V�LQIRUPDWLH�XLWZLVVHOLQJ
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7RHOLFKWLQJ�YHUVFKLOOHQGH�W\SHV�LQIRUPDWLHV\VWHPHQ��VFHQDULR·V�
�$� 2QJHVWDQGDDUGLVHHUG�FRPPXQLFDWLH�V\VWHHP

,QIRUPDWLH�ZRUGW�KDQGPDWLJ�GDQ�ZHO�HOHNWURQLVFK�EHKHHUG�LQ�GH�NHWHQVFKDNHOV��2S�YHU]RHN
YDQ�YUDJHQGH�SDUWLM�ZRUGW�FRQIRUP�KHW�GRRU�GH�DDQYUDJHU�YRRUJHVFKUHYHQ�IRUPDDW�GH
LQIRUPDWLH�KDQGPDWLJ�GDQ�ZHO�HOHNWURQLVFK�RS�PDDW�DDQJHOHYHUG��9RRUEHHOG�
LQIRUPDWLHV\VWHHP�ERHU�PHW�JURWH�DGPLQLVWUDWLHYH�ODVWHQGUXN��DDQOHYHUHQ�YHUJHOLMNEDUH
LQIRUPDWLH�DDQ�GLYHUVH�DIQHPHUV��WRH]LFKWKRXGHQGH�RYHUKHLGVLQVWDQWLHV�HQ�FRQWUROH��HQ
FHUWLILFDWLHLQVWDQWLHV���$&&��DDUGDSSHOVHFWRU��

�%� *HVWDQGDDUGLVHHUG�FRPPXQLFDWLH�V\VWHHP��&20�
(OHNWURQLVFK�LQIRUPDWLH�V\VWHHP�RS�KHW�QLYHDX�YDQ�HHQ�NHWHQSDUWLM�ZDDUELM�LQIRUPDWLH
HHQPDDO�LQJHYRHUG�ZRUG��'RRUGDW�HU�IRUPHOH�FRPPXQLFDWLHDIVSUDNHQ�]LMQ�PHW�GH�DDQYUDJHUV
YDQ�LQIRUPDWLH�NDQ�GH�LQIRUPDWLH�HIILFLsQW�JHEUXLNW�ZRUGHQ�]RQGHU�QLHXZH�DGPLQLVWUDWLHYH
KDQGHOLQJHQ��'H�VRIWZDUH�GRHW�GH�YHUWDDOVODJ�QDDU�GH�YHUVFKLOOHQGH�IRUPDWHQ�YDQ�GH
DDQYUDJHUV��9RRUEHHOG��SURMHFW�'DWDWXLQ�PHW��HE��;0/�VWDQGDDUGLVDWLH��JURHQWH�HQ�IUXLW��HQ
)ORUH&RP��VLHUWHHOWVHFWRU��

�&� .HWHQ�,QIRUPDWLH�6\VWHHP��.,6�
(OHNWURQLVFK�V\VWHHP�YRRU�HHQ�EHSDDOGH�NHWHQ��'H�NHWHQSDUWLMHQ�VWDDQ�PHW�HONDDU�LQ�UHODWLH
GRRUGDW�KHW�JDDW�RP�HHQ�SURGXFWLHNHWHQ��PHW�QDPH�LQ�JHYDO�YDQ�YHUWLFDOH�NHWHQLQWHJUDWLH��GDQ
ZHO�NHWHQSDUWLMHQ�GLH�HHQ�EHSDDOGH�SURGXFW�RI�GLHQVW�DIQHPHQ�YDQ�HHQ�JH]DPHQOLMN
WRHOHYHUDQFLHU��0HHVWDO�LV�HHQ�GRPLQDQWH�NHWHQUHJLVVHXU�DDQZH]LJ�GLH�EHWURNNHQ�LV�ELM�KHW
LQULFKWHQ�HQ�EHKHUHQ�YDQ�HHQ�.,6��'H�NHWHQUHJLVVHXU�PDDNW�RQGHUGHHO�XLW�YDQ�GH�NHWHQ�HQ
EH]LW�EHODQJ�ELM�GH�YHU]DPHOGH�LQIRUPDWLH��'H�YHU]DPHOGH�LQIRUPDWLH�XLW�GH�NHWHQ�VWDDW�PHW
QDPH�LQ�UHODWLH�WRW�RSHUDWLRQHOH�DVSHFWHQ�HQ�LQWHUQH�NZDOLWHLWV��HQ�YRHGVHOYHLOLJKHLGVERUJLQJ�
'H�NHWHQSDUWLMHQ�NXQQHQ�YULMZLOOLJ�PHHGRHQ�RPGDW�]H�RSHUDWLRQHHO�YRRUGHHO�RQGHUYLQGHQ�DDQ
GHHOQDPH��YDNHU�HFKWHU�ZRUGW�GHHOQDPH�PHHU�RI�PLQGHU�YHUSOLFKW�RP�WH�NXQQHQ�EOLMYHQ
OHYHUHQ�LQ�GH�EHWUHIIHQGH�NHWHQ��9RRU�HHQ�GHHO�NDQ�GH�LQIRUPDWLH�RRN�WHU�EHVFKLNNLQJ�JHVWHOG
DDQ�H[WHUQH�SDUWLMHQ�]RDOV�RYHUKHLG��ELMYRRUEHHOG�:DWHUVFKDSSHQ��HQ�WRH]LFKWKRXGHQGH
LQVWDQWLHV��ELMYRRUEHHOG�9:$���,Q�GDW�JHYDO�ZRUGHQ�SHU�.,6�FRPPXQLFDWLHDIVSUDNHQ
JHPDDNW��,QIRUPDWLH�NDQ�GHHOV�UHHGV�EHZHUNW�ZRUGHQ�RS�KHW�QLYHDX�YDQ�KHW�.,6�
9RRUEHHOG��1XWUDFH��GLHUOLMNH�NHWHQ���9,3��NLSSHQYRHU��HQ�3RXOWUDFH��NLSSHQNHWHQ��

�'� 6HFWRU�,QIRUPDWLH�6\VWHHP��6,6�
(OHNWURQLVFK�LQIRUPDWLHV\VWHHP�YRRU�HHQ�EHSDDOGH�VHFWRU�RI�EUDQFKH��SURGXFWLHPHWKRGH�RI
SURGXFW��,QIRUPDWLH�YDQ�YHUVFKLOOHQGH�PHHU�RI�PLQGHU�RQDIKDQNHOLMNH�NHWHQV�ZRUGW�FHQWUDDO
EHKHHUG��+HW�V\VWHHP�ZRUGW�QLHW�YDQXLW�HHQ�NHWHQSDUWLM�JHwQLWLHHUG�PDDU�YDQXLW�GH�RYHUKHLG�
WRH]LFKWKRXGHQGH�RUJDQLVDWLH��SULYDDW�RI�SXEOLHN��RI�EUDQFKH�RUJDQLVDWLH��'H�YHU]DPHOGH
LQIRUPDWLH�VWDDW�LQ�UHODWLH�WRW�GH�DGPLQLVWUDWLHYH�GDQ�ZHO�WRH]LFKWKRXGHQGH�WDDN�YDQ�GH
EHWURNNHQ�RUJDQLVDWLH�V��HQ�LV�GDDURP�RRN�YDQ�PLQGHU�EHODQJ�YRRU�GH�RSHUDWLRQHOH
EHGULMIYRHULQJ�YDQ�GH�NHWHQSDUWLMHQ��,QGLHQ�RSHUDWLRQHOH�LQIRUPDWLH�DDQZH]LJ�LV��EHVWDDW�HHQ
GXLGHOLMNH�OLQN�PHW�GH�YHU]DPHOGH�LQIRUPDWLH�YDQXLW�GH�WRH]LFKWKRXGHQGH�URO��+RH
KRPRJHQHU�GH�EHWURNNHQ�VHFWRU�LV�GHV�WH�PDNNHOLMNHU�KHW�LV�RP�RRN�RSHUDWLRQHOH�LQIRUPDWLH
RS�WH�QHPHQ��,QIRUPDWLH�NDQ�RS�YHU]RHN�YDQ�HLJHQDDU�DDQ�GHUGHQ�WHU�EHVFKLNNLQJ�JHVWHOG
ZRUGHQ��+LHUELM�NDQ�LQIRUPDWLH�EHZHUNW�ZRUGHQ�HQ�RS�PDDW�DDQJHOHYHUG�ZRUGHQ�ELM�GH
DDQYUDJHU��9RRUEHHOG��036�HQ�,	5�UXQGYHH�
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����� 2YHU]LFKW�EHVWDDQGH�NHWHQLQIRUPDWLHV\VWHPHQ
,Q�KHW�NDGHU�YDQ�WRHQHPHQGH�DDQGDFKW�YRRU�NHWHQVDPHQZHUNLQJ�WHQ�EHKRHYH�YDQ�EHWHUH
WUDQVSDUDQWLH�YRRU�GH�FRQVXPHQW��PDDU�RRN�YDQXLW�KHW�RRJSXQW�YDQ�VXSSO\�FKDLQ�PDQDJHPHQW�
EHVWDDQ�DO�GLYHUVH�NHWHQLQIRUPDWLHV\VWHPHQ��%LM�KHW�RS]HWWHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP
YRRU�GH�ELRORJLVFKH�VHFWRU�LV�KHW�EHODQJULMN�RP�HUYDULQJHQ�YDQ�UHHGV�EHVWDDQGH
NHWHQLQIRUPDWLHV\VWHPHQ�WH�DQDO\VHUHQ�

,Q�WDEHO���ZRUGW�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�GH�EHVWDDQGH�NHWHQLQIRUPDWLHV\VWHPHQ�YRRU�]RZHO�GH
JDQJEDUH��JHwQWHJUHHUGH�DOV�RRN�ELRORJLVFKH�OHYHQVPLGGHOHQ�SURGXFWLH�NHWHQV��9RRU�HHQ�RYHU]LFKW
YDQ�ELMEHKRUHQGH�VFUHHQVKRWV��ZRUGW�YHUZH]HQ�QDDU�GH�ELMODJH��]LH�ELMODJH����
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1DDP
NHWHQ

LQIRUPDWLH
V\VWHHP

6HFWRU /DQG 'RHO

3OD
QQ

LQJ

9R
HG

VHO
YHL

OLJ
�

KH
LG�

�W	
W�

&H
UWLI

LFD
WLH

&R
QV
XP

HQ
W

:HEVLWH

3HWHUV�)DUP
�$OSXUR� .DOIVYOHHV 1HGHUODQG ; ; ZZZ�3HWHUV)DUP�FRP

1XWUDFH
�1XWUHFR� 'LHUOLMN�HQ�YLV

'LYHUVH
ODQGHQ�P�Q�
1HGHUODQG

; ;

$&&��$JULFR� 3ODQWDDUGLJ
�DNNHUERXZ� 1HGHUODQG $JUR&KDLQ&KHFN ; ; ZZZ�=LH]R�EL]

036��0LOLHX
3URJUDPPD
6LHUWHHOW�

%ORHPHQ�	
SODQWHQ 1HGHUODQG ; ; ZZZ�P\�PSV�FRP

9,3��'H
+HXV� 'LHUYRHGHU 1HGHUODQG ;
3RXO7UDFH
�3OXNRQ� .LSSHQYOHHV 1HGHUODQG 6DOPRQHOOD�YULMH�NLS�RQGHU�64)�FHUWLILFDWLH� ; ; ;
1DWXUH�DQG
0RUH
�(267$�

%LRORJLVFK�IUXLW
HQ�JURHQWH

1HGHUODQG�HQ
LQWHUQDWLRQDDO

,QIRUPDWLH�YRRU�FRQVXPHQW�RYHU
GXXU]DDPKHLGFULWHULD�YDQ�GH�SURGXFWHQ� ; ZZZ�1DWXUH$QG0RUH�FR

P
0HQHED
�*URHLQHW� ; ;
'\PRV ; ZZZ�'\PRV�QO
6HDERUG 9DUNHQVYOHHV 96 ,QIRUPDWLH�YRRU�FRQVXPHQW�RYHU�KHUNRPVW

YOHHV� ; ; ZZZ�VHDERDUGSRUN�FRP
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1DDP
NHWHQ

LQIRUPDWLH
V\VWHHP

6HFWRU /DQG 'RHO

3OD
QQ

LQJ

9R
HG

VHO
YHL

OLJ
�

KH
LG�

�W	
W�

&H
UWLI

LFD
WLH

&R
QV
XP

HQ
W

:HEVLWH

)UXJL&RP *URHQWH�	
IUXLW 1HGHUODQG +HW�VWDQGDDUGLVHUHQ�YDQ�EHULFKWXLWZLVVHOLQJHQ�LQ

GH�$*)�VHFWRU ; ZZZ�IUXJLYHQWD�QO

)RRG:RUOG 9OHHV�	�]XLYHO %HOJLs &RPPXQLFDWLHSODWIRUP�WHU�XLWZLVVHOLQJ�YDQ
WUDFHHUEDDUKHLGVJHJHYHQV��E�Y��YOHHV�RI�PHON� ; ZZZ�)RRG:RUOG�EH

.3$ $NNHUERXZ 1HGHUODQG
.ZDOLWHLW�3URJUDPPD�$NNHUERXZ��3URJUDPPD
ZDDUELM�WHHOWUHJLVWUDWLH�HQ�FHUWLILFDWLH�FHQWUDDO
VWRQGHQ��2QGHUVWHXQLQJ�GRRU�FHQWUDOH�GDWDEDVH
�*URHLQHW�

; ; ;

:DLWURVH $NNHUERXZ
�DDUGDSSHOHQ� (QJHODQG ; ZZZ�JURZLQJWUXVW�FRP

6RYLED 5XQGYOHHV )UDQNULMN ; ZZZ�VRYLED�IU
*UDLJ�)DUP
2UJDQLFV

%LRORJLVFK
YOHHV (QJHODQG 0HW�EHKXOS�YDQ�FRGH�NDQ�FRQVXPHQW�PHHU

LQIRUPDWLH�RSYUDJHQ�RYHU�SURGXFW� ZZZ�JUDLJIDUP�FR�XN
9HULSULPH�HQ
6ZLIW�	�&R 9OHHV 96 7UDFHHUEDDUKHLG�LQGLYLGXHHO�VWXNMH�YOHHV�PHW

EHKXOS�YDQ�RRUPHUNHQ� ; ; ZZZ�YHULSULPH�FRP
6SRRUPDQV .LSSHQYOHHV %HOJLs ; ; ZZZ�6SRRUPDQV�FRP
(**
7UDFH%DVH (LSURGXFWHQ 1HGHUODQG $OJHKHOH�WUDFHHUEDDUKHLG�LQ�KHW�NDGHU�YDQ

YRHGVHOYHLOLJKHLG�HQ�GLHUYULHQGHOLMNH�SURGXFWLH ; ; ZZZ�QLYH�QO

6ZHGLVK
)DUP�$VVXUHG 9OHHV =ZHGHQ 3RVLWLRQHULQJ�YDQ�=ZHHGVH�SURGXFWHQ�DOV

YRHGVHOYHLOLJ�HQ�QDWXXUOLMN� ;
KWWS���ZZZ�VZHGLVKIDU
PDVVXUHG�FRP�LQGH[�KW
PO�HQ�ZZZ�KHDOWK\�
WDVW\�FRP

Tabel 1 Overzicht bestaande keteninformatiesystemen
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��� .ULWLVFKH�VXFFHVIDFWRUHQ�ELM�LPSOHPHQWDWLH
NHWHQLQIRUPDWLHV\VWHPHQ

$INRPVWLJ�XLW�GH�OLWHUDWXXU�RYHU�%35�NXQQHQ�GH�YROJHQGH�NULWLVFKH�VXFFHVIDFWRUHQ�DDQJHZH]HQ
ZRUGHQ�YRRU�KHW�ZHOVODJHQ�YDQ�KHW�SURMHFW�
Õ 6WDQGDDUGLVDWLH�YDQ�LQIRUPDWLH�XLWZLVVHOLQJ�
Õ %HWURNNHQKHLG��FRPPLWPHQW��YDQXLW�GH�GHHOQHPHQGH�SDUWLMHQ�XLW�GH�VHFWRU�
Õ +HW�EHODQJ��WRHJHYRHJGH�ZDDUGH��YDQ�KHW�SURMHFW�PRHW�YRRU�KHW�PHUHQGHHO�YDQ�GH

GHHOQHPHQGH�SDUWLMHQ�XLW�GH�VHFWRU�GXLGHOLMN�]LMQ�
Õ (U�PRHW�YHUWURXZHQ�EHVWDDQ�LQ�KHW�SURMHFW�HQ�LQ�HONDDU��DFWRUHQ�PRHWHQ�HONDDU�PHHU�]LHQ�DOV

SDUWQHU��GDQ�DOV�WHJHQSDUWLM�
Õ 2P�WH�VODJHQ�]DO�KHW�SURMHFW�LQWHQVLHYH�VDPHQZHUNLQJ�YHUHLVHQ��HU�LV�HHQ�LQFUHPHQWHHO�SURFHV

YDQ�LQWHUDFWLH��EHVOXLWYRUPLQJ�HQ�FRPPXQLFDWLH�QRGLJ�WXVVHQ�GH�EHWURNNHQ�SDUWLMHQ�
Õ &RQVHQVXV��GUDDJYODN�HQ�HHQ�JHGHHOGH�YLVLH�]LMQ�RQRQWEHHUOLMN�YRRU�KHW�ZHOVODJHQ�YDQ�GLW

SURMHFW��'LW�NDQ�DOOHHQ�YHUNUHJHQ�ZRUGHQ�GRRU�GHHOQDPH�YDQ�JHEUXLNHUV�DDQ�KHW�SURMHFW��HQ
GRRU�YHHO�DDQGDFKW�DDQ�KHW�SURMHFW�WH�JHYHQ�PLGGHOV�YRRUOLFKWLQJ�HQ�SXEOLFDWLH�

Õ +HW�YHUNULMJHQ�YDQ�GH�EHQRGLJGH�LQYHVWHULQJHQ�LV�QDXZ�YHUERQGHQ�PHW�KHW�]LFKW�RS
UHQGHPHQW��]RZHO�NZDQWLWDWLHI�DOV�NZDOLWDWLHI�

Õ 7UDQVSDUDQWLH�YDQ�GRHOVWHOOLQJHQ�EOLMNW�YDQ�EHODQJ�RP�ZHHUVWDQG��HQ�FRQIOLFWSRWHQWLHHO�LQ�HHQ
]R�YURHJ�PRJHOLMN�VWDGLXP�WH�LGHQWLILFHUHQ�HQ�DDQ�WH�SDNNHQ��+HW�IRUPXOHUHQ�HQ
FRPPXQLFHUHQ�YDQ�GH]H�GRHOVWHOOLQJHQ�QDDU�DOOH�DFWRUHQ�LV�KLHUELM�HHQ�ZH]HQOLMN�RQGHUGHHO�
9RRUWJDQJVUDSSRUWDJHV�HQ�ELMHHQNRPVWHQ�YRRU�GHHOQHPHQGH�SDUWLMHQ�]LMQ�KLHUELM
LQVWUXPHQWHQ�

Õ (U�PRHWHQ�JRHGH�DIVSUDNHQ�JHPDDNW�ZRUGHQ�WXVVHQ�SDUWLMHQ��RQGDQNV�GDW�HU�VRPV
FRQIOLFWHUHQGH�EHODQJHQ�NXQQHQ�VSHOHQ�

Õ 'H�GRHOVWHOOLQJ�YDQ�KHW�SURMHFW�PRHW�LQ�OLMQ�]LMQ�PHW�GH�YLVLH��PLVVLH�HQ�VWUDWHJLH�YDQ�GH
LQGLYLGXHOH�NHWHQSDUWQHUV�

Õ 5LVLFR·V�PRHWHQ�]RYHHO�PRJHOLMN�ZRUGHQ�EHSHUNW�
Õ 9RRU�FROOHFWLHYH�DFWLH�LV�HHQ�FROOHFWLHI�EHZXVW]LMQ�QRGLJ��HQ�GLW�NDQ�VOHFKWV�RQWVWDDQ�LQ�HHQ

VRFLDDO�OHHUSURFHV�
Õ $OOHHQ�DOV�SDUWLMHQ�HONDDUV�EHHOGHQ�YDQ�GH�ZHUNHOLMNKHLG�VHULHXV�QHPHQ��JURHLW�GH�EHUHLGKHLG

WRW�LQWHUDFWLH�
Õ (U�PRHW�RSWLPDDO�JHEUXLNW�ZRUGHQ�JHPDDNW�YDQ�GH�YHUVFKLOOHQGH�FDSDFLWHLWHQ�YDQ�GH�GLYHUVH

GHHOQHPHUV�
Õ +HW�UHJHOPDWLJ�HYDOXHUHQ�YDQ�GH�YRRUWJDQJ�YDQ�KHW�SURMHFW�]RUJW�HUYRRU�GDW�HYHQWXHOH

NQHOSXQWHQ�YURHJ�JHVLJQDOHHUG�ZRUGHQ��HQ�GH�EHQRGLJGH�PDDWUHJHOHQ�JHQRPHQ�NXQQHQ
ZRUGHQ�

Õ .LH]HQ�YRRU�HHQ�SURFHVPDWLJH�EHQDGHULQJ�YDQ�KHW�SURMHFW��,QQRYDWLHSURMHFWHQ�]LMQ�YDDN�]HHU
FRPSOH[��,Q�GHUJHOLMNH�VLWXDWLHV�ELHGW�HHQ�EHQDGHULQJ�GLH�JHNHQPHUNW�ZRUGW�GRRU�IOH[LELOLWHLW
HQ�RSHQKHLG�PHHU�PRJHOLMNKHGHQ�RP�WRW�RSORVVLQJHQ�WH�NRPHQ�

Õ (U�PRHW�HHUVW�RYHUHHQVWHPPLQJ�]LMQ�RYHU�KHW�GRHO�YDQ�KHW�V\VWHHP��YRRUGDW�RYHU�GH�LQYXOOLQJ
YDQ�KHW�V\VWHHP�JHVSURNHQ�NDQ�ZRUGHQ�
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��� &RQFOXVLHV�YRRU�GH�ELRORJLVFKH�VHFWRU
/HVVHQ�GLH�JHOHHUG�NXQQHQ�ZRUGHQ�XLW�HUYDULQJ�PHW�VRRUWJHOLMNH�SURMHFWHQ��]LMQ�
• ,&7�YDQDI�KHW�EHJLQ�HU�ELM�EHWUHNNHQ�PDDNW�KHW�NHWHQLQIRUPDWLHV\VWHHP�WRW�HHQ�EHKHHUVEDDU

SURMHFW��(U�RQVWDDW�ZHGHU]LMGVH�EHYUXFKWLQJ�YDQ�KHW�FRQFHSW�HQ�GH�GDDGZHUNHOLMNH
LPSOHPHQWDWLH�

• %HGHQN�JRHG�ZDW�PHQ�DDQ�GH�SDUWLFLSDQWHQ�ZLO�WHUXJJHYHQ��GLW�EHSDDOG�KHW�VXFFHV�YDQ�KHW
SURMHFW��'LW�EHSDDOG�GH�WRHJHYRHJGH�ZDDUGH�YRRU�GH�GHHOQHPHU�

• (HQ�JRHG�NHWHQLQIRUPDWLHV\VWHHP�RQGHUVWHXQG�GH�SURPRWLH�HQ�SRVLWLRQHULQJ�YDQ�KHW
NHXUPHUN

• 9RRU�GH�ELRORJLVFKH�VHFWRU�LV�ZHOOLFKW�EHQFKPDUNLQJ�PHW�GH�JDQJEDUH��JHwQWHJUHHUGH�WHHOW
PRJHOLMN��RQGHUOLQJH�EHQFKPDUNLQJ�ODVWLJHU��RPGDW�HU�LQ�DDQWDOOHQ�ZHLQLJ�]LMQ��

• 'RRUGDW�NHWHQLQIRUPDWLHV\VWHPHQ�UHJHOPDWLJH�LQYRHU�HLVW�NRPHQ�RQUHJHOPDWLJKHGHQ�VQHOOHU
DDQ�KHW�OLFKW�HQ�NDQ�VQHOOHU�DFWLH�RQGHUQRPHQ�ZRUGHQ�

• ,Q]HW�YDQ�EHPDQGH�KHOSGHVN�YRRU�NHWHQLQIRUPDWLHV\VWHHP�FUXFLDDO�YRRU�VXFFHV��'LW�OHYHUW
IHHGEDFN�RS�HQ�QLHXZH�PDUNHWLQJ�NDQVHQ�

• &RPPXQLFDWLH�GDDU�GUDDLW�KHW�RP��'H�DFKWHUGRFKW�LV�HUJ�JURRW�ELM�GH�ERHUHQ��0HQ�GHQNW�DO
VQHO�GDW�LQIRUPDWLH�PLVEUXLNW�ZRUGW�YRRU�DQGHUH�GRHOHQ�



��

� .HWHQLQIRUPDWLHV\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU

��� ,QOHLGLQJ
2P�LQ]LFKW�WH�NULMJHQ�LQ�GH�PRJHOLMNKHGHQ�YRRU�KHW�RS]HWWHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP
YRRU�GH�ELRORJLVFKH�VHFWRU��]LMQ�JHVSUHNNHQ�JHYRHUG�PHW�GLYHUVH�DFWRUHQ�XLW�GH]H�VHFWRU��(U�LV
JHVSURNHQ�PHW��/19��GLUHFWLH�/DQGERXZ���6NDO��9%3��9DNJURHS�ELRORJLVFKH�ODQGERXZ�
YHUWHJHQZRRUGLJHUV�EHGULMIVOHYHQ��HQ�RYHULJHQ�

9RRU�GH�QDGHUH�LQYXOOLQJ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU�LV�KHW�YDQ
EHODQJ�RP�GH]H�WH�SRVLWLRQHUHQ��0HQ�NDQ�RS�WZHH�PDQLHUHQ�WHJHQ�GH�ELRORJLVFKH
SURGXFWLHPHWKRGH�DDQNLMNHQ��,Q�ILJXXU���LV�GH]H�VSOLWVLQJ�ZHHUJHJHYHQ��(QHU]LMGV�NDQ�PHQ�GH
ELRORJLVFKH�SURGXFWLHPHWKRGH�DOV�HHQ�VHFWRU�]LHQ��ZDDURQGHU�YHUVFKLOOHQGH�GHHOVHFWRUHQ�YDOOHQ�
(HQ�FHQWUDDO�NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU�OLMNW�LQ�GLW�SHUVSHFWLHI�RRN
UHGHOLMN��$QGHU]LMGV�NDQ�PHQ�GH�ELRORJLVFKH�SURGXFWLHPHWKRGH�RRN�]LHQ�DOV�HHQ�YDQ�GH�QDGHUH
VSHFLILFDWLHV�YDQ�HHQ�VHFWRU��,Q�GLW�JHYDO�LV�DDQVOXLWHQ�YDQ�GH�ELRORJLVFKH�GHHOVHFWRU�ELM�GH�JHKHOH
VHFWRU�PHHU�YRRU�GH�KDQG�OLJJHQG��(HQ�VSHFLDOH�PRGXOH�NDQ�GDQ�VSHFLILHN�SHU�SURGXFWLHPHWKRGH
DDQYXOOHQGH�LQIRUPDWLHEHKRHIWHV�VWHOOHQ�

)LJXXU���3RVLWLRQHULQJ�ELRORJLVFKH�SURGXFWLHPHWKRGH�GDQ�ZHO�VHFWRU



��

��� 0HHUZDDUGH�YRRU�DFWRUHQ�ELRORJLVFKH�VHFWRU
(HQ�KHOH�WHUHFKWH�YUDDJ��GLH�YHHO�SDUWLMHQ�]LFK�VWHOOHQ�LQ�GLW�SURMHFW�LV�´:KDW·V�LQ�LW�IRU�PH"µ��RIZHO
ZDW�LV�GH�PHHUZDDUGH�YDQ�GLW�SURMHFW�YRRU�PLMQ�RUJDQLVDWLH��OHGHQ�HQ�RI�DDQJHVORWHQHQ"�$QGHUV
JH]HJG��ZDW�]LMQ�GH�YRRUGHOHQ�YDQ�GH]H�DDQSDN�HQ�ZDW�JHEHXUW�HU�DOV�LN�QLHW�PHH�GRH"�:DW�ZRUGW
HU�RSJHORVW�PHW�ZHONH�YLVLH"�+LHURQGHU�ZRUGW�YDQXLW�HHQ�DFWRUSHUVSHFWLHI�EHVFKUHYHQ��ZHONH
EHODQJHQ�HQ�GRHOVWHOOLQJHQ�GH�YHUVFKLOOHQGH�DFWRUHQ�KHEEHQ�ELM�HHQ�NHWHQLQIRUPDWLHV\VWHHP��(U
ZRUGHQ�ZHQVHQ��EHKRHIWHV�HQ�UDQGYRRUZDDUGHQ�JHVFKHWVW�ZDDUHHQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP
]RX�PRHWHQ�YROGRHQ�

/19
9DQXLW�/19�EH]LHQ�LV�6WLFKWLQJ�6NDO�HHQ�=%2�RIZHO�HHQ�=HOIVWDQGLJ�%HVWXXU�2UJDDQ��'LW
EHWHNHQW�GDW�6NDO�LQ�RSGUDFKW�HQ�RQGHU�DDQVWXULQJ�YDQ�/19�KHW�WRH]LFKW�RS�ZHWJHYLQJ�YRRU�GH
ELRORJLVFKH�ODQGERXZ�(*�1U����������XLWYRHUW��/19�LV�ULMNVWRH]LFKWKRXGHU�HQ�RYHUOHJW�SHU
NZDUWDDO�PHW�6NDO��1DDVW�HHQ�SDDU�NOHLQHUH�SULYDDWUHFKWHOLMNH�DFWLYLWHLWHQ�YRHUW�6NDO�VOHFKWV
SXEOLHNUHFKWHOLMNH�WDNHQ�XLW��,QGLHQ�6NDO�DQGHUH�SULYDDWHFKWHOLMNH�DFWLYLWHLWHQ�ZLO�XLWYRHUHQ�GLHQW
KHW�KLHUYRRU�WRHVWHPPLQJ�WH�YUDJHQ�HQ�GLHQW�HHQ�GXLGHOLMNH�FRQWUROHHUEDUH�EHGULMIPDWLJH
VFKHLGLQJ�DDQZH]LJ�WH�]LMQ�PHW�GH�SXEOLHNUHFKWHOLMNH�ZHUN]DDPKHGHQ��6NDO�GLHQW�WHQ�DDQ]LHQ�YDQ
GH�XLWYRHULQJ�YDQ�GH�FRQWUROH�HQ�FHUWLILFDWLH�YDQ�ELRORJLVFKH�SURGXFWHQ�GH�OHLGLQJ�WH�QHPHQ�HQ
NHQW�HHQ�UHODWLHI�JURWH�PDWH�YDQ�DXWRQRPLH�

9DQXLW�/19�EH]LHQ�]RX�HHQ�NHWHQLQIRUPDWLHV\VWHHP�GDW�ELMGUDDJW�DDQ�HHQ�HIIHFWLHYHUH�HQ
HIILFLsQWHUH�FRQWUROH�HQ�FHUWLILFDWLH�GRRU�6NDO�RQGHUVWHXQW�NXQQHQ�ZRUGHQ��9HUGHU�]RX
DGPLQLVWUDWLHYH�ODVWHQYHUOLFKWLQJ�YDQ�]RZHO�ERHUHQ�DOV�RRN�YHUZHUNHQGH�EHGULMYHQ�HHQ�GRHO
NXQQHQ�]LMQ�GDW�PHW�HHQ�.,6�WH�UHDOLVHUHQ�GDQ�ZHO�RQGHUVWHXQW�NDQ�ZRUGHQ��0RPHQWHHO�SUREHHUW
/19�PHW�QDPH�UHJHOLQJHQ�WH�YHUHHQYRXGLJHQ�GDQ�ZHO�WH�VFKUDSSHQ��'H�DVSHFWHQ
YRHGVHOYHLOLJKHLG��UHFDOOV��HQ�**2·V�LV�LQ�GH�RJHQ�YDQ�/19�PHW�QDPH�HHQ�YHUDQWZRRUGHOLMNKHLG
YDQ�GH�LQGLYLGXHOH�EHGULMYHQ��HQ�QLHW�]R]HHU�YDQ�/19�

6NDO
6NDO�VSHHOW�HHQ�FUXFLDOH�URO�HQ�KHHIW�RRN�HHQ�JURRW�EHODQJ�ELM�HHQ�NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH
ELRORJLVFKH�VHFWRU��6NDO�ZLO�LQ�GH�WRHNRPVW�HQHU]LMGV�GH�ERUJLQJ�YDQ�GH�ELRORJLVFKH�NZDOLWHLW
YHUEHWHUHQ�PLGGHOV�EHWHUH�HQ�HIILFLsQWHUH�FRQWUROHV��0HQ�ZLO�NZDOLWDWLHI�EHWHUH�FRQWUROHV
XLWYRHUHQ��ZDDUELM�PHW�QDPH�RRN�NUXLVYHUEDQGHQ�WXVVHQ�YHUVFKLOOHQGH�GDWD�JHOHJG�ZRUGHQ�
$QGHU]LMGV�ZLO�6NDO�HHQ�DFWLHYHUH�URO�VSHOHQ�ELM�GH�RQGHUVWHXQLQJ�YDQ�GH�DDQJHVORWHQHQ�RP�WH
YROGRHQ�DDQ�GH�HLVHQ��0LGGHOV�KHOGHUH�LQIRUPDWLH�HQ�HHQ�SURDFWLHYH�YRRUOLFKWLQJ�ZLO�6NDO�GH
DDQJHVORWHQH�LQ�VWDDW�VWHOOHQ�RP�]HOI�YDVW�WH�VWHOOHQ�RI�KHW�YROGRHW�DDQ�GH�HLVHQ�YRRU�GH�ELRORJLVFKH
SURGXFWLHPHWKRGH��'H]H�EHQDGHULQJ�JDDW�LQ�GH�ULFKWLQJ�YDQ�WRH]LFKW�RS�WRH]LFKW��(HQ�LQWHUDFWLHI
NHWHQLQIRUPDWLHV\VWHHP�NDQ�KLHU�HHQ�RQGHUVWHXQHQGH�URO�LQ�VSHOHQ�

6NDO�]LHW�]LFK�]HOI�PHHU�DOV�HHQ�JHEUXLNHU�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP��PDDU�QLHW�]R�]HHU�DOV
FHQWUDOH�VSLO��0RJHOLMN�OLJW�HU�HHQ�URO�YRRU�6NDO�DOV�EHKHHUGHU�YDQ�GH�LQIRUPDWLHV\VWHHP��+HW
NHWHQLQIRUPDWLHV\VWHHP�GLHQW�ZHO�HHQ�RSHQ�V\VWHHP�WH�]LMQ�LQ�GH�]LQ�GDW�KHW�YRRUEHUHLG�PRHW�]LMQ



��

RS�PRJHOLMN�JHEUXLN�GRRU�PHHU�GDQ�HHQ�FRQWUROHRUJDQLVDWLH��PRPHQWHHO�LV�GDW�XLWVOXLWHQG�6NDO
,QWHUQDWLRQDDO��

'RRU�HHQ�RSHUDWLRQHHO�NHWHQLQIRUPDWLHV\VWHHP�]LMQ�SLHNEHODVWLQJHQ�YDQ�SHUVRQHHO�WLMGHQV�HHQ
FDODPLWHLW�WH�EHSHUNHQ�HQ�NDQ�PHQ�VQHO�HQ�RS�WLMG�LQJULMSHQ��%LQQHQ�6NDO�LV�PRPHQWHHO�HHQ�LQWHUQ
V\VWHHP�DDQZH]LJ��JHQDDPG�%$6��'LW�LV�HHQ�ZHEEDVHG�&50�V\VWHHP�PHW�DDQYXOOHQGH
IXQFWLRQDOLWHLWHQ�YRRU�KHW�EHKHHU�YDQ�FHUWLILFDWHQ�HQ�RQGHUVWHXQHQGH�ZL]DUGV�YRRU�KHW�RSVWHOOHQ
YDQ�VWDQGDDUGEULHYHQ��$XWRPDWLVHHUGHU�LV�6LWH�$OO��9RRU�PHHU�JHGHWDLOOHHUGH�LQIRUPDWLH�RYHU�6NDO�
KXQ�LQIRUPDWLHEHKRHIWH�HQ�LQIRUPDWLHV\VWHPHQ�ZRUGW�YHUZH]HQ�QDDU�GH�ELMODJHQ��]LH�ELMODJH���HQ
���

9HUWHJHQZRRUGLJHUV�SULPDLUH�VHFWRU�HQ�9DNJURHS�%LRORJLVFKH�ODQGERXZ�YDQ�/72�HQ�%LRORJLFD
'RRU�EHGULMYHQ�HQ�EUDQFKHRUJDQLVDWLH�XLW�GH�SULPDLUH�VHFWRU�HQ�GH�YROJHQGH�DVSHFWHQ�JHQRHPG
GLH�HHQ�URO�VSHOHQ�ELM�KHW�LQULFKWHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�
Õ 9HUOLFKWLQJ�DGPLQLVWUDWLHYH�ODVWHQGUXN��PRPHQWHHO�PRHW�GH�SULPDLUH�SURGXFHQW�YRRU

PHHUGHUH�SDUWLMHQ�GH]HOIGH�GDQ�ZHO�YHUJHOLMNEDUH�LQIRUPDWLH�DDQOHYHUHQ�
Õ $OOHHQ�LQIRUPDWLH�LQ�NHWHQLQIRUPDWLHV\VWHHP�GLH�GDDGZHUNHOLMN�JHEUXLNW�JDDW�ZRUGHQ
Õ ,QIRUPDWLH�PRHW�HLJHQGRP�EOLMYHQ�YDQ�GH�SULPDLUH�SURGXFHQW�HQ�KLM�]LM�PRHW�NXQQHQ

EHVOXLWHQ�ZDW�HQ�ZDQQHHU�ZRUGW�GRRUJHVWXXUG��VRPV�NRPW�LQIRUPDWLH�RS�YHUNHHUGH�SOHNNHQ
WHUHFKW�HQ�NDQ�WHJHQ�GH�SULPDLUH�SURGXFHQW�JHEUXLNW�ZRUGHQ�

9HUWHJHQZRRUGLJHUV�YHUZHUNHQGH�VHFWRU�HQ�9%3
'RRU�EHGULMYHQ�HQ�EUDQFKHRUJDQLVDWLH�GLH�ELRORJLVFKH�SURGXFWHQ�YHUZHUNHQ�ZHUGHQ�GH�YROJHQGH
DVSHFWHQ�JHQRHPG�GLH�HHQ�URO�VSHOHQ�ELM�KHW�LQULFKWHQ�YDQ�HHQ�.,6�
Õ %HWHUH�ERUJLQJ�ELRORJLVFKH�NZDOLWHLW��GRRU�6NDO�ZDDUGRRU�FRQFXUUHQWHQ�GLH�KHW�QLHW�]R�QDXZ

QHPHQ�PHW�GH�UHJHOV�HHUGHU�WHJHQ�GH�ODPS�DDQORSHQ�
Õ %RUJLQJ�YRHGVHOYHLOLJKHLG�
Õ 7RHQDPH�WUDQVSDUDQWLH�LQ�GH�NHWHQ��'LW�EHWUHIW�]RZHO�LQ]LFKW�LQ�GH�NHWHQ�YRRU�GHHOQHPHQGH

SDUWLMHQ��DOV�YRRU�GHUGHQ��]RDOV�RYHUKHLG�HQ�FRQVXPHQW��ZDW�OHLGW�WRW�PHHU�YHUWURXZHQ�HQ
EHJULS��+LHUPHH�NDQ�HHQ�JH]LFKW�ZRUGHQ�JHJHYHQ�DDQ�HHQ�SURGXFW�

Õ 5HFDOOV�QDXZNHXULJHU�HQ�EHWURXZEDDUGHU�NXQQHQ�XLWYRHUHQ�]DO�OHLGHQ�WRW�ODJHUH�NRVWHQ�HQ
DDQWDVWLQJ�LPDJR�SURGXFW�GDQ�ZHO�ELRORJLVFKH�NZDOLWHLW�

Õ 9ROGRHQ�DDQ�*HQHUDO�)RRG�/DZ��*)/��ZHWJHYLQJ�SHU���MDQXDUL������
Õ 9HUGHUH�RSWLPDOLVDWLH�YDQ�KHW�NHWHQSURFHV��ZDDURQGHU�SODQQLQJ�HQ�ORJLVWLHN��]DO�OHLGHQ�WRW

NRVWHQYRRUGHOHQ�HQ�NZDOLWHLWVYHUEHWHULQJ�SURGXFWHQ��RIZHO�PLQGHU�GHUYLQJ��
Õ 3URIHVVLRQDOLVHULQJ�YDQ�GH�ELRORJLVFKH�VHFWRU�

+LHUELM�PRHW�ZRUGHQ�DDQJHWHNHQG�GDW�VOHFKWV�PLGGHOV�HHQ�GLHSJDDQGH�DQDO\VH�YDQ�GH
LQIRUPDWLHEHKRHIWHV�YDQ�GH�YHUVFKLOOHQGH�SDUWLMHQ�YDVWJHVWHOG�NDQ�ZRUGHQ�ZDDU�HU�RYHUODS�RI�MXLVW
WHJHQVWHOOLQJHQ�EHVWDDQ�WXVVHQ�GH�YHUVFKLOOHQGH�EHODQJHQ��'H]H�DQDO\VH�LV�LQ�KRRIGOLMQHQ
XLWJHYRHUG�YRRU�GH�WZHH�SLORWNHWHQV��]LH�ELMODJH���HQ����



��

��� $QDO\VH�KXLGLJH�VLWXDWLH�ELRORJLVFKH�VHFWRU
����� 2UJDQLVDWLH�	�EHVWXULQJ
%LQQHQ�GH�ELRORJLVFKH�VHFWRU�NDQ�PHQ�NDQ�YHUVFKLOOHQGH�JURHSHQ�RQGHUVFKHLGHQ�PHW�LHGHU�KXQ
HLJHQ�URO�ELQQHQ�GH�VHFWRU�HQ�ELQQHQ�GLW�SURMHFW��ELRORJLVFKH�VHFWRU�DOV�JHKHHO���JURHSHQ�
LQGLYLGXHOH�NHWHQSDUWLM�HQ���6NDO��HQ�GH�RYHUKHLG�

)LJXXU���6WDNHKROGHU�DQDO\VH��EHODQJ�YHUVXV�LQYORHG�

����� 3URFHV
+HW�SURFHV�LV�YHUJHOLMNEDDU�DDQ�GH�JDQJEDUH�VHFWRU��(FKWHU��FRQWUROH�VSHHOW�KLHU�YDQ]HOIVSUHNHQG
HHQ�YHHO�JURWHUH�URO��+HW�EHWUHIW�QLHW�DOOHHQ�FRQWUROH�RS�ZHWWHOLMNH�HLVHQ�WHQ�DDQ]LHQ�YDQ
YRHGVHOYHLOLJKHLG��PDDU�WHYHQV�WHQ�DDQ]LHQ�YDQ�GH�JDUDQWLH�RS�GH�ELRORJLVFKH�RRUVSURQJ�YDQ
SURGXFWHQ�

����� ,QIRUPDWLH
'H�KXLGLJH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU�NXQQHQ�YHUHHQYRXGLJG�ZHHUJHJHYHQ
ZRUGHQ��]LH�ILJXXU����ELMODJH�����+LHULQ�VSHHOW�6NDO�HHQ�FHQWUDOH�URO�LQ�KHW�YHU]DPHOHQ�YDQ
LQIRUPDWLH�GLH�QRGLJ�LV�YRRU�GH�FRQWUROH�RS�GH�ELRORJLVFKH�SURGXFWLH�PHWKRGHV��'H]H�LQIRUPDWLH
ZRUGW�VOHFKWV�LQ�EHSHUNW�PDWH�RI�QLHW�WHUXJJHJHYHQ�DDQ�GH�EHWURNNHQ�EHGULMYHQ��'DDUQDDVW�OHYHUHQ
EHGULMYHQ�LQIRUPDWLH��GLH�GHHOV�RYHUODS�YHUWRRQW�PHW�GH�LQIRUPDWLH�GLH�DDQ�6NDO�LV�JHJHYHQ��DDQ
GHUGHQ��7HYHQV�EHWUHNW�6NDO�DDQYXOOHQGH�LQIRUPDWLH�YDQ�GHUGHQ��+LHUELM�NDQ�PHQ�GHQNHQ�DDQ



��

DQGHUH�FRQWUROH�RUJDQLVDWLHV��9HUGHU�EHKHUHQ�HQNHOH�VFKDNHOV��PHW�QDPH�FR|SHUDWLHV�HQ
YHUZHUNHQGH�EHGULMYHQ��RRN�LQIRUPDWLH�YDQ�DQGHUH�NHWHQVFKDNHOV�

(HQ�PRJHOLMNH�WRHNRPVWLJH�VLWXDWLH�LV�VFKHPDWLVFK�ZHHUJHJHYHQ�LQ�ILJXXU�����]LH�ELMODJH�����+LHUELM
VSHHOW�HHQ�NHWHQLQIRUPDWLHV\VWHHP��EHKHHUG�GRRU�GH�VHFWRU��6NDO�RI�HHQ�DQGHUH�RQDIKDQNHOLMNH
SDUWLM�HHQ�FHQWUDOH�URO��+HW�NHWHQLQIRUPDWLHV\VWHHP�YHU]DPHOW�LQIRUPDWLH�HQ�JHHIW�GH]H�DO�GDQ�QLHW
EHZHUNW�WHUXJ�DDQ�GH�EHGULMYHQ��'DDUQDDVW�OHYHUW�KHW�GRRU�GH�HLJHQDDU�JHDXWRULVHHUGH�LQIRUPDWLH
DDQ�6NDO�HQ�DDQ�GHUGHQ��ELMYRRUEHHOG�GH�WRH]LFKWKRXGHU��RYHUKHLG�

����� 7HFKQRORJLH
0RPHQWHHO�]LMQ�HU�YHUVFKLOOHQGH�LQIRUPDWLHV\VWHPHQ�LQ�JHEUXLN�LQ�GH�ELRORJLVFKH�VHFWRU��'H]H
]LMQ�ERYHQGLHQ�YDQ�HHQ�]HHU�YHUVFKLOOHQG�QLYHDX�YDQ�DXWRPDWLVHULQJ��YDQ�KDQGPDWLJ��WRW
FRPSOH[H�V\VWHPHQ���*HHQ�WRW�ZHLQLJ�V\VWHPHQ�]LMQ�DDQ�HONDDU�JHNRSSHOG�WHQ�EHKRHYH�YDQ
LQIRUPDWLH�XLWZLVVHOLQJ�

��� .QHOSXQWHQ�NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH�ELRORJLVFKH
VHFWRU

:HONH�NQHOSXQWHQ�WUHGHQ�HU�PRJHOLMN�RS�ELM�GH�LPSOHPHQWDWLH�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP
YRRU�GH�ELRORJLVFKH�VHFWRU"
Õ &ROOHFWLHI�YHUVXV�LQGLYLGXHHO��ZDDURP�]RX�LN�LQYHVWHUHQ��ODDW�HHUVW�GH�DQGHU�LQYHVWHUHQ�HQ�GDQ

KDDN�LN�ZHO�DDQ��HQ�LHGHU�KHHIW�]LMQ�HLJHQ�VSHFLILHNH�YRRUGHHO
Õ 0DDWZHUN�YHUVXV�VWDQGDDUG�RSORVVLQJ��PDDWZHUN�LV�DOWLMG�VQHOOHU�HQ�KDQGLJHU�GDQ�HHQ

JHQHULHNH�VWDQGDDUG�RSORVVLQJ��2QWZLNNHOLQJ�ODQJ�PDDU�LPSOHPHQWDWLH�VQHO
Õ 'LYHUVLWHLW�ELRORJLVFKH�VHFWRU��JURWH�GLYHUVLWHLW�YDQ�DDQJHVORWHQHQ�WHQ�DDQ]LHQ�YDQ�JURRWWH�

W\SH�HQ�VHFWRU�EHGULMI
Õ 6SHFLILHN�YRRU�ELRORJLVFKH�VHFWRU�RI�DDQKDNHQ�EHVWDDQGH�LQLWLDWLHYHQ�GLYHUVH�VHFWRUHQ
Õ +HW�RQWEUHNHQ�YDQ�HHQ�FHQWUDOH�SUREOHHPHLJHQDDU��QLHPDQG�LV�GH�SUREOHHPHLJHQDDU�RPGDW�HU

JHHQ�FROOHFWLHYH�SUREOHHPHLJHQDDU�LV���HU�LV�JHHQ�VWHUNH�NHWHQUHJLVVHXU�
Õ 7ULJJHU�YRRU�VWDUW��ELMYRRUEHHOG�UR]LMQHQ��JLI�RS�EORHPHQ�LPDJR�ELM�036�
Õ (U�LV�VSUDNH�YDQ�HHQ�QHWZHUN�YDQ�UHODWLHI�RQDIKDQNHOLMNH�EHGULMYHQ��ZDDU�VWXULQJ�HQ

YHUDQWZRRUGHOLMNKHGHQ�QLHW�DOWLMG�HYHQ�GXLGHOLMN�]LMQ�JHUHJHOG�
Õ 'H�FRPSOH[LWHLW�YDQ�KHW�EHVOXLWYRUPLQJVSURFHV�ZRUGW�EHSDDOG�GRRU�KHW�DDQWDO�EHWURNNHQHQ

HQ�GH�JHOLMNZDDUGLJKHLG�YDQ�GH�EHWURNNHQ�SDUWLMHQ��'H�NDQV�RS�VXFFHV�EOLMNW�KHW�JURRWVW�DOV�HU
HHQ�EHSHUNW�DDQWDO�GHHOQHPHQGH�SDUWLMHQ�LV�YDQ�RQJHYHHU�JHOLMNH�RPYDQJ�HQ�VWHUNWH��,Q�GLW
SURMHFW�LV�HU�VSUDNH�YDQ�HHQ�JURRW�DDQWDO�GHHOQHPHQGH�SDUWLMHQ��YDQ�RQJHOLMNH�RPYDQJ�HQ
VWHUNWH��ZDW�KHW�SURFHV�FRPSOH[�PDDNW�

Õ ,HGHUH�GHHOQHPHQGH�SDUWLM�KHHIW�]LMQ�HLJHQ�FXOWXXU��PHW�HLJHQ�ZHUNZLM]H�HQ�VWUXFWXXU�
Õ (HQ�GLOHPPD�LQ�GLW�SURMHFW�LV�GH�NOHLQVFKDOLJH�RSVWDUW�YHUVXV�GH�EHQRGLJGH�NULWLHNH�PDVVD�
Õ ,QIRUPDWLH�EHWHNHQW�JHOG�HQ�PDFKW��'LW�PDDNW�GDW�RUJDQLVDWLHV�KXLYHULJ�WHJHQRYHU�LQIRUPDWLH�

XLWZLVVHOLQJ�VWDDQ�



��

Õ 2UJDQLVDWLHV�LQ�GH�ELRORJLVFKH�VHFWRU�]LMQ�ZHUN]DDP�LQ�YHUVFKLOOHQGH��VRPV�FRQFXUUHUHQGH�
NHWHQV�

Õ %LQQHQ�GLW�SURMHFW�LV�KHW�PRHLOLMN�RP�HHQ�SDUWLM�DDQ�WH�ZLM]HQ�GLH�GH�YLVLH��PDFKW�RI
PRJHOLMNKHGHQ�KHHIW�RP�KHW�LQLWLDWLHI�WH�QHPHQ�WRW�VDPHQZHUNLQJ��6NDO�KHHIW�ZHOOLFKW�GH
PRJHOLMNKHGHQ��PDDU�KHHIW�KLHU�]HOI�WZLMIHOV�RYHU��%RYHQGLHQ�RQWEUHHNW�KHW�ELM�6NDO�DDQ�HHQ
YLVLH�WHQ�DDQ]LHQ�YDQ�GLW�SURMHFW�

Õ 9RRU�GH�HQH�SDUWLFLSDQW�KHHIW�ELRORJLVFK�SURGXFHUHQ�EHWUHNNLQJ�RS�]LMQ�KHOH�RUJDQLVDWLH��PDDU
YRRU�HHQ�DQGHUH�GHHOQHPHU�EHWUHIW�ELRORJLVFKH�SURGXFWLH�PDDU�HHQ�NOHLQ�GHHO�YDQ�]LMQ�RP]HW�
0HW�DQGHUH�ZRRUGHQ��KHW�EHODQJ�HQ�GH�LQVWHHN�LQ�KHW�SURMHFW�LV�YHUVFKLOOHQG�YRRU�GH
GHHOQHPHQGH�SDUWLMHQ�

��� ,QYXOOLQJ�VFHQDULR·V�YRRU�GH�ELRORJLVFKH�VHFWRU
1DGHUH�LQYXOOLQJ�W\SHV�YRRU�GH�ELRORJLVFKH�VHFWRU�
�$� 2QJHVWDQGDDUGLVHHUG�FRPPXQLFDWLH�V\VWHHP

'LW�V\VWHHP�EHVFKULMIW�GH�KXLGLJH�SUDNWLMN�YRRU�PHW�QDPH�YHHO�ERHUHQ�HQ�WXLQGHUV��9DQXLW�KXQ
HOHNWURQLVFKH�GDQ�ZHO�SDSLHUHQ�DGPLQLVWUDWLH�PRHWHQ�]H�YRRU�GH�GLYHUVH�DIQHPHUV�
FRQWUROHRUJDQLVDWLHV�HQ�RYHUKHLGLQVWDQWLHV�PHHUGHUH�PDOHQ�YHUJHOLMNEDUH�LQIRUPDWLH
DDQOHYHUHQ��'LW�OHYHUW�HHQ�JURWH�DGPLQLVWUDWLHYH�ODVWHQGUXN�RS��2RN�SDUWLMHQ�YHUGHU�LQ�GH
NHWHQ��WUDQVSRUWHXUV��KDQGHODUHQ�HQ�YHUZHUNHUV��PRHWHQ�YDDN�GH]HOIGH�LQIRUPDWLH�DDQ
YHUVFKLOOHQGH�SDUWLMHQ�OHYHUHQ�
%LM�6NDO�ORRSW�RS�GLW�PRPHQW�HHQ�SURMHFW�RP�GH�LQWHUQH�DGPLQLVWUDWLHYH�SURFHVJDQJ�WH
YHUEHWHUHQ��%$6��+HW�UHVXOWDDW�YDQ�GLW�DXWRPDWLVHULQJVSURMHFW�LV�HHQ�YHUEHWHULQJ�YDQ�GH
LQWHUQH�LQIRUPDWLHVWURPHQ�ELM�6NDO��'RRUGDW�KHW�V\VWHHP�PHW�QDPH�LQWHUQ�LV�JHULFKW��YHUDQGHUW
KHW�HFKWHU�QLHWV�DDQ�GH�LQULFKWLQJ�YDQ�GH�FRPPXQLFDWLH�WXVVHQ�6NDO�HQ�GH�DDQJHVORWHQHQ��HQ
RRN�QLHW�DDQ�GH�ZLM]H�ZDDURS�HU�ELQQHQ�GH�ELRORJLVFKH�NHWHQ�PHW�DGPLQLVWUDWLHYH�ODVWHQ�ZRUGW
RPJHJDDQ�
• .HQPHUNHQG�YRRU�GLW�V\VWHHP�LV�GDW�LHGHU�YRRU�]LFK�ZHUNW��HU�JHHQ�FRPPXQLFDWLH

DIVSUDNHQ�WXVVHQ�SDUWLMHQ�SODDWVYLQGHQ��HQ�DOV�JHYROJ�KLHUYDQ�HU�JHHQ�DIVWHPPLQJ�WXVVHQ
GH�LQIRUPDWLHVWURPHQ�LV�

• 9RRU�GH�LQGLYLGXHOH�YUDJHU�YDQ�LQIRUPDWLH��NHWHQSDUWLM�RI�WRH]LFKWKRXGHU��KHHIW�GLW
V\VWHHP�DOV�YRRUGHHO�GDW�PHQ�JHHQ�UHNHQLQJ�KRHIW�WH�KRXGHQ�PHW�GH�EHODQJHQ�HQ
YHUEHWHUPRJHOLMNKHGHQ�YDQ�GH�DDQOHYHUHQGH�SDUWLM��0HQ�NDQ�KLHUGRRU�VQHO�HHQ�V\VWHHP
LQWURGXFHUHQ�

• 2YHU�GH�JHKHOH�VHFWRU�KHHQ�OHLGW�]R�HHQ�DDQSDN�WRW�VXE�RSWLPDOH�RSORVVLQJHQ��VRPPLJH
RQGHUGHOHQ�YDQ�GH�VHFWRU�JDDQ�EHWHU�ORSHQ��LQ�KHW�JHYDO�YDQ�%$6��LQWHUQH�SURFHVYRHULQJ
6NDO���PDDU�HOGHUV�LQ�GH�VHFWRU�LV�JHHQ�YRRUGHHO��RI�ZRUGW�HU�]HOIV�QDGHHO�JHUHDOLVHHUG�

• 'RRUGDW�HU�JHHQ�DIVWHPPLQJ�SODDWVYLQGW�]DO�KHW�GUDDJYODN�HQ�GH�EHUHLGKHLG�WRW�GHHOQDPH
EHSHUNW�]LMQ�
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�%� *HVWDQGDDUGLVHHUG�FRPPXQLFDWLH�V\VWHHP��&20�
,Q�GH]H�EHQDGHULQJ�RSWLPDOLVHHUW�PHQ�GH�LQIRUPDWLHVWURPHQ�GRRU�DIVSUDNHQ�WH�PDNHQ�RYHU
KRH��ZDQQHHU�HQ�ZHONH�LQIRUPDWLH�HOHNWURQLVFK�XLWJHZLVVHOG�GLHQW�WH�ZRUGHQ��'LW�LV�YRRU
EHSDDOGH�EHGULMIVWDNNHQ�EXLWHQ�GH�ELRORJLVFKH�VHFWRU��DO�JDQJEDUH�SUDNWLMN�PHW�QDPH�YRRU
EHVWHOOLQJ��OHYHULQJ�HQ�IDFWXUHULQJ�YDQ�SURGXFWHQ�LQ�GH�VXSSO\�FKDLQ�
• 'H�LQGLYLGXHOH�NHWHQSDUWLMHQ�EOLMYHQ�YHUDQWZRRUGHOLMN�RP�FRQIRUP�KHW�YDVWJHOHJGH

IRUPDDW�LQIRUPDWLH�DDQ�WH�OHYHUHQ��'LW�VWHOW�HLVHQ�DDQ�GH�LQULFKWLQJ�YDQ�GH�KDUG��HQ
VRIWZDUH�

• 6WDQGDDUGLVDWLH�YDQ�GH�FRPPXQLFDWLHDIVSUDNHQ�VSHFLILHN�YRRU�GH�ELRORJLVFKH�VHFWRU�KHHIW
PHW�QDPH�PHHUZDDUGH�LQGLHQ�KHW�EHWUHNNLQJ�KHHIW�RS�VSHFLILHNH�ELRORJLVFKH�NHQPHUNHQ�
]RDOV�ELMYRRUEHHOG�GH�FRPPXQLFDWLH�PHW�6NDO��$OV�KHW�JDDW�RP�JHQHULHNH�SURFHVVHQ�LV�KHW
YHUVWDQGLJHU�RP�DDQ�WH�KDNHQ�ELM�LQLWLDWLHYHQ�LQ�GH�JDQJEDUH�VHFWRUHQ��(YHQWXHHO�NXQQHQ
VSHFLILHN�ELRORJLVFKH�LWHPV�DDQ�HHQ�JDQJEDDU�V\VWHHP�ZRUGHQ�WRHJHYRHJG�

• ,QGLHQ�6NDO�KDDU�%$6�V\VWHHP�LQ�GH�WRHNRPVW�RSHQVWHOW�YRRU�LQYRHU�YDQ�GDWD�XLW�DQGHUH
V\VWHPHQ�YDQ�LQGLYLGXHOH�NHWHQSDUWLMHQ�HQ�GHILQLHHUW�DDQ�ZHON�GDWDIRUPDDW�GH�LQIRUPDWLH
PRHW�YROGRHQ��NDQ�GLW�OHLGHQ�WRW�HQLJH�DGPLQLVWUDWLHYH�ODVWHQYHUOLFKWLQJ�YRRU�GH
DDQJHVORWHQHQ�

• 0HW�QDPH�LQ�GH�SULPDLUH�VHFWRU��ZDDU�GH�DGPLQLVWUDWLHYH�ODVWHQGUXN�KHW�JURRWVW�OLMNW��LV
GUDDJYODN�WH�NULMJHQ�YRRU�GH]H�RSORVVLQJ��(U�EHVWDDQ�UHHGV�LQLWLDWLHYHQ�YDQXLW�LQGLYLGXHOH
ERHUHQ�HQ�WXLQGHUV��HQ�YDQXLW�FR|SHUDWLHV�GHQN�DDQ�ELMYRRUEHHOG�$JULFR�HQ�1DXWLOXV���LQ
VDPHQZHUNLQJ�PHW�,&7�GLHQVWYHUOHQHUV�RP��EHGULMIV�PDQDJHPHQW�V\VWHPHQ�]RGDQLJ�DDQ
WH�SDVVHQ�GDW�PHQ�LQIRUPDWLH�DDQ�6NDO�NDQ�GRRUVWXUHQ��$DQKDNHQ�RS�GH]H�LQLWLDWLHYHQ�OLMNW
QXWWLJ�HQ�NDQ�RS�NRUWHUH�WHUPLMQ�OHLGHQ�WRW�UHVXOWDWHQ�

�&� .HWHQ�,QIRUPDWLH�6\VWHHP��.,6�
%HSDDOGH�NHWHQV�]XOOHQ�]HOI�KHW�LQLWLDWLHI�QHPHQ�RP�LQIRUPDWLH�HIILFLsQWHU�WH�JDDQ�EHKHUHQ�
ELMYRRUEHHOG�LQ�GH�YRUP�YDQ�.HWHQ�,QIRUPDWLH�6\VWHPHQ��.,6���(HQ�.,6�ULFKW�]LFK�PHW�QDPH
RS�RSHUDWLRQHOH�LQIRUPDWLH��(HQ�.,6�EHYDW�HHQ�FHQWUDOH�GDWDEDVH�ZDDULQ�LQIRUPDWLH�FHQWUDDO
ZRUGW�RSJHVODJHQ��2S�GH]H�GDWD�]LMQ�YHUYROJHQV�FHQWUDDO�EHZHUNLQJHQ�JHGHILQLHHUG��'HQN�DDQ
UDSSRUWHQ��DJJUHJDWLH�YDQ�GDWD��YRRUEHUHLGLQJ�YDQ�FHUWLILFHULQJ�RI�LQVSHFWLH��PHOGLQJHQ�ELM
RYHUKHLG��VHFWRURUJDQLVDWLH�HWF��(pQ�DDQYXOOHQGH�PRJHOLMNKHLG�LV�RP�WRH]LFKWKRXGHQGH
LQIRUPDWLH�DDQ�SDUWLMHQ�]RDOV�6NDO�WH�OHYHUHQ�
• 6NDO�]RX�SHU�.HWHQ�,QIRUPDWLH�6\VWHPHQ�DIVSUDNHQ�NXQQHQ�PDNHQ�KRH�GH�LQIRUPDWLH

DDQJHOHYHUG�GLHQW�WH�ZRUGHQ�RP�RSJHQRPHQ�WH�ZRUGHQ�LQ�KHW�%$6�V\VWHHP�
• ,QIRUPDWLH�NDQ�YDQXLW�HHQ�FHQWUDDO�.,6�EHZHUNW�ZRUGHQ�
• 'RRUGDW�NHWHQ�]HOI�LQLWLDWLHI�QHHPW�OLJJHQ�GH�YHUDQWZRRUGHOLMNKHGHQ�GXLGHOLMN�HQ�ZRUGHQ

GH�NRVWHQ�GRRU�GH�SDUWLMHQ�]HOI�JHGUDJHQ
• %LM�HHQ�DDQWDO�NHWHQV�LV�UHHGV�HHQ�]HHU�XLWJHEUHLG�LQIRUPDWLHV\VWHHP��ELMYRRUEHHOG�8GHD�

DDQZH]LJ�GDW�LQ�VWDDW�LV�RP�GH�UHOHYDQWH�LQIRUPDWLH�YRRU�6NDO�RS�WH�OHYHUHQ��*HEUXLN
PDNHQ�YDQ�GH]H�EHVWDDQGH�V\VWHPHQ�OLMNW�ZHQVHOLMN�HQ�NDQ�RS�NRUWH�WHUPLMQ�YHUEHWHULQJHQ
RSOHYHUHQ�
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�'� 6HFWRU�,QIRUPDWLH�6\VWHHP��6,6�
,Q�GLW�JHYDO�ZRUGW�LQIRUPDWLH�URQG�GH�ELRORJLVFKH�SURGXFWLHNHWHQV�FHQWUDDO�EHKHHUW�HQ�KLHUXLW
DDQ�GHUGHQ�JHOHYHUG��ZDDURQGHU�6NDO�
• 'DWD�DQDO\VH�HQ�EHZHUNLQJ�YDQ�LQIRUPDWLH�LV�JRHG�PRJHOLMN�
• 5XZH��GDQ�ZHO�EHZHUNWH�LQIRUPDWLH��NDQ�YDQXLW�KHW�6,6�QDDU�YHUVFKLOOHQGH

LQIRUPDWLHYUDJHQGH�SDUWLMHQ�JHVWXXUG�ZRUGHQ��+LHUGRRU�RQVWDDW�GXLGHOLMNH�YHUOLFKWLQJ�YDQ
GH�DGPLQLVWUDWLHYH�ODVWHQGUXN�YRRU�GH�DDQJHVORWHQHQ��'H]H�DDQSDN�OHYHUW�JRRGZLOO�HQ
GUDDJYODN�RS�ELM�GH�DDQJHVORWHQHQ�HQ�RYHULJH�EHWURNNHQHQ�

• %HZHUNWH�LQIRUPDWLH��ELMYRRUEHHOG�LQ�GH�YRUP�YDQ�EHQFKPDUNLQJ��NDQ�DDQ�GH
YHUVFKLOOHQGH�NHWHQSDUWLMHQ�WHUXJJHJHYHQ�ZRUGHQ�

• 'RRUGDW�LQIRUPDWLH�YDQ�GH�KHOH�ELRORJLVFKH�VHFWRU�FHQWUDDO�EHKHHUG�ZRUGW��LV�GH]H�EHWHU
WRHJDQNHOLMN�YRRU�FRQVXPHQWHQ��'LW�]DO�RRN�]LMQ�XLWVWUDOLQJ�KHEEHQ�RS�KHW�LPDJR�YDQ�GH
ELRORJLVFKH�ODQGERXZ�

• 'RRUGDW�YHHO�SDUWLMHQ�EHWURNNHQ�]LMQ�ELM�KHW�KHOGHU�NULMJHQ�YDQ�YHUDQWZRRUGHOLMNKHGHQ�HQ
EHYRHJGKHGHQ�HQ�ELM�KHW�UHJHOHQ�YDQ�GH�ILQDQFLHULQJ�]DO�GH]H�DDQSDN�UHODWLHI�YHHO�WLMG
YHUJHQ�

• 'H�NRSSHOLQJ�QDDU�RSHUDWLRQHOH�LQIRUPDWLH�OLJW�QLHW�LQ�KHW�6,6��PDDU�RS�EHGULMIV��RI
NHWHQQLYHDX

+LHURQGHU�]XOOHQ��%��HQ��'��QDGHU�XLWJHZHUNW�ZRUGHQ�YRRU�GH�ELRORJLVFKH�VHFWRU�

��� %,2&20��(HQ�NHWHQ�FRPPXQLFDWLH�VWDQGDDUG�YRRU�GH
ELRORJLVFKH�NHWHQ

'H]H�YDULDQW�ULFKW�]LFK�RS�KHW�XQLIRUPHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU�
]RGDW�GH�LQIRUPDWLH�HOHNWURQLVFK�NDQ�ZRUGHQ�XLWJHZLVVHOG��'DDUWRH�ZRUGHQ�GH�LQIRUPDWLHVWURPHQ
]RDOV�GLH�LQ�GH�NHWHQ�SODDWV�YLQGHQ�LQ�NDDUW�JHEUDFKW��9RRU�HON�W\SH�LQIRUPDWLH�XLWZLVVHOLQJ
�EHVWHORUGHU��OHYHULQJ��ZLM]LJLQJ�UHFHSW��EHGULMIVUHJLVWUDWLH��SURGXFWUHJLVWUDWLH��HWF���ZRUGW�PLGGHOV
HHQ�¶SURWRFRO·�YDVWJHOHJG�ZHONH�LQIRUPDWLH�QRRG]DNHOLMN�LV��'LW�SURWRFRO�ZRUGW�YRUPJHJHYHQ�LQ
HHQ�HOHNWURQLVFKH�IRUPXOLHU��GDW�]RZHO�LQ�HHQ�GRRU�PHQVHQ�OHHVEDDU�IRUPDDW�DOV�LQ�HHQ
HOHNWURQLVFKH�YHUZHUNEDDU�IRUPDDW�NDQ�ZRUGHQ�ZHHUJHJHYHQ��$OV�NHWHQSDUWLMHQ�HU�YRRU�NLH]HQ�RP
HHQ�GHHO�YDQ�KXQ�DGPLQLVWUDWLH�QLHW�WH�DXWRPDWLVHUHQ��ELMYRRUEHHOG�RPGDW�GH�NRVWHQ�GDDUYDQ�WH
KRRJ�]LMQ��GDQ�LV�GDW�GXV�PRJHOLMN��$DQ�GH�DQGHUH�NDQW�NXQQHQ�SDUWLMHQ�YRRU�ZLH�HOHNWURQLVFKH
YHUZHUNLQJ�PHHUZDDUGH�ELHGW�HU�YRRU�NLH]HQ�GH�%,2&20�EHULFKWHQ�JHDXWRPDWLVHHUG�WH�ODWHQ
YHUZHUNHQ��'LW�NDQ�ELMYRRUEHHOG�YRRUGHHO�RSOHYHUHQ�YRRU�SDUWLMHQ�DOV�6NDO��ZDDU�HHQ�EHODQJULMN
GHHO�YDQ�GH�YRRUEHUHLGLQJ�YDQ�LQVSHFWLHV�]RX�NXQQHQ�SODDWV�YLQGHQ�RS�EDVLV�YDQ�HOHNWURQLVFKH
DDQJHOHYHUGH�LQIRUPDWLH�

+HW�OLJW�YRRU�GH�KDQG�RP�ELM�GH�RS]HW�YDQ�HHQ�%,2&20�V\VWHHP�WH�NLH]HQ�YRRU�HHQ
FRPPXQLFDWLHSURWRFRO�RS�EDVLV�YDQ��HE��;0/��;0/�LV�HHQ�VWDQGDDUG�YRRU�KHW�XLWZLVVHOHQ�YDQ
LQIRUPDWLH�RYHU�,QWHUQHW��+HW�ELHGW�GH�VWUXFWXXU�GLH�QRGLJ�LV�RP�HOHNWURQLVFK�LQIRUPDWLH�XLW�WH
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ZLVVHOHQ�HQ�GH]H�LQIRUPDWLH�JHDXWRPDWLVHHUG�WH�YHUZHUNHQ��WHUZLMO�WHYHQV�GH�PRJHOLMNKHLG�EHVWDDW
GH�LQIRUPDWLHVWURPHQ�LQ�WH�ULFKWHQ�QDDU�GH�VSHFLILHNH�EHKRHIWH�YDQ�GH�NHWHQ�
(HQ�;0/�FRPPXQLFDWLH�VWDQGDDUG�LV�FHQWUDDO�JHGHILQLHHUG�LQ�HHQ�UHJLVWHU��LQ�GDW�UHJLVWHU�VWDDQ�GH
VRRUWHQ�EHULFKWHQ�JHGHILQLHHUG�PHW�KXQ�EHWHNHQLV��+HW�EHKHHU�DDQ�]R·Q�UHJLVWHU�NDQ�JHEHXUHQ
GRRU�HHQ�NHWHQSDUWLM��PDDU�KHW�LV�RRN�GHQNEDDU�GDW�HHQ�RQDIKDQNHOLMNH�SDUWLM��HHQ�]RJHQDDPGH
7UXVWHG�7KLUG�3DUW\��773���KHW�EHKHHU�YRHUW��,Q�RQGHUVWDDQG�VFKHPD�LV�GH]H�YDULDQW�XLWJHZHUNW

:DW�KHHIW�GH�%,2&20�YDULDQW�YRRU�JHYROJHQ�YRRU�GH�NHWHQ�LQ�WHUPHQ�YDQ�GH�)RRG3ULQW
DDQGDFKWVJHELHGHQ�2UJDQLVDWLH��3URFHV��,QIRUPDWLH�HQ�WHFKQRORJLH"
• 2UJDQLVDWLH��2P�WH�EHJLQQHQ�PRHW�JHUHJHOG�ZRUGHQ�KRH�GH�VWDQGDDUG�ZRUGW�EHKHHUG��0HHVW

YRRU�GH�KDQG�OLJJHQGH�YDULDQWHQ�]LMQ�EHKHHU�GRRU�HHQ�773�RI�EHKHHU�GRRU�HHQ�NHWHQSDUWQHU�
9HUYROJHQV�]XOOHQ�DIVSUDNHQ�RYHU�LQIRUPDWLHLQKRXG�JHPDDNW�PRHWHQ�ZRUGHQ��KHWJHHQ
XQLIRUPHULQJ�LQ�GH�VHFWRU�]DO�EHWHNHQHQ�

• 3URFHV��,Q�GH�SULPDLUH�SURFHVVHQ�LQ�GH�VHFWRU�]XOOHQ�JHHQ�JURWH�YHUDQGHULQJHQ�RSWUHGHQ�
• ,QIRUPDWLH��'H�LQIRUPDWLHVWURPHQ�]XOOHQ�EHWHU�LQ��NDDUW�ZRUGHQ�JHEUDFKW��HQ�ZRUGHQ

JH�QLIRUPHHUG��9RRU�VRPPLJH�VFKDNHOV�LQ�GH�VHFWRU�]DO�GLW�HHQ�UDWLRQDOLVHULQJ�YDQ�LQIRUPDWLH
EHWHNHQHQ��:H]HQOLMN�LV�GH�YHUZDFKWLQJ�GDW�HU�JHHQ�JURWH�YHUDQGHULQJHQ�]XOOHQ�]LMQ��'H
LQKRXG�YDQ�GH�LQIRUPDWLH�XLWZLVVHOLQJ�ZRUGW�LPPHUV�QLHW�EHwQYORHG��:HO�]XOOHQ�QX�QRJ�ORVVH
LQIRUPDWLHVV\VWHPHQ�DDQ�HONDDU�JHNRSSHOG�NXQQHQ�ZRUGHQ��'LW�]DO�PHW�QDPH�LQYORHG�NXQQHQ
KHEEHQ�RS�¶FHQWUDOH�SDUWLMHQ·�LQ�GH�VHFWRU��6NDO��RYHUKHLG��HQ�SDUWLMHQ�GLH�DO�HHQ�YHU
GRRUJHYRHUGH�DXWRPDWLVHULQJ�KHEEHQ��HQ�SURILMW�NXQQHQ�WUHNNHQ�XLW�YHUGHUH�NRSSHOLQJ�
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• 7HFKQRORJLH��'H�JURRWVWH�WHFKQRORJLVFKH�YHUDQGHULQJHQ�KHEEHQ�EHWUHNNLQJ�RS�GH�NDQDOHQ
YRRU�LQIRUPDWLH�XLWZLVVHOLQJ��(U�NDQ�PHHU�JHEUXLN�JHPDDNW�ZRUGHQ�YDQ�LQWHUQHW�JHEDVHHUGH
WHFKQRORJLH��:DDU�QRGLJ�PRHWHQ�VRIWZDUH�LQWHUIDFHV�PHW�EHVWDDQGH�V\VWHPHQ�ZRUGHQ
JHPDDNW��HQ�PHQV�FRPSXWHU�LQWHUIDFHV�GDDU�ZDDU�GH�LQIRUPDWLH�YRRU�PHQVHQ�WRHJDQNHOLMN
PRHW�ZRUGHQ�JHPDDNW��KDQGHOVIXQFWLHV��NOHLQH�EHGULMYHQ�

��� %,26,6��&HQWUDOH�LQIRUPDWLHYHUZHUNLQJ�LQ�GH�ELRORJLVFKH
VHFWRU

(HQ�%,26,6�YHUVFKLOW�YDQ�HHQ�%,2&20�LQ�GH�PDWH�ZDDULQ�GH�XLWJHZLVVHOGH�LQIRUPDWLH�ZRUGW
RSJHVODJHQ�HQ�EHZHUNW��'H�%,2&20�YDULDQW�LV�HHQ�IDFLOLWHLW�YRRU�KHW�XLWZLVVHOHQ�YDQ�LQIRUPDWLH�
0HW�GH�XLWJHZLVVHOGH�LQIRUPDWLH�]HOI�ZRUGW�GRRU�KHW�V\VWHHP�HFKWHU�QLHWV�JHGDDQ��,Q�HHQ�%,26,6
GDDUHQWHJHQ�ZRUGW�GH�LQIRUPDWLH�YHUZHUNW��PHW�DOV�GRHO�PHHUZDDUGH�WH�UHDOLVHUHQ�YRRU�GH�JHKHOH
NHWHQ��'LH�PHHUZDDUGH�NRPW�WRW�VWDQG�GRRUGDW�GH�LQIRUPDWLH�XLW�YHUVFKLOOHQGH�VFKDNHOV�ZRUGW
JHFRPELQHHUG��RI�GRRUGDW�XLW�HHQ]HOIGH�JHPHHQVFKDSSHOLMNH�GDWDEDVH�DDQ�YHUVFKLOOHQGH
LQIRUPDWLHYUDJHQ�NDQ�ZRUGHQ�YROGDDQ��(HQ�%,26,6�LV�HHQ�GDWDEDVH�V\VWHHP�ZDDULQ�LQIRUPDWLH
YDQ�YHUVFKLOOHQGH�NHWHQSURFHVVHQ�ZRUGW�RSJHVODJHQ�HQ�EHZHUNW��.HWHQSDUWQHUV�
WRH]LFKWKRXGHQGH�SDUWLMHQ�HQ�YHUWHJHQZRRUGLJHUV�YDQ�RYHUKHGHQ�NULMJHQ�WRHJDQJ�WRW�GLW�V\VWHHP�
YRRU]RYHU�]LM�YDQXLW�KXQ�URO�JHDXWRULVHHUG�]LMQ�RP�GH]H�LQIRUPDWLH�WH�EHQDGHUHQ�

%LM�HHQ�%,26,6�]LMQ�YHUVFKLOOHQGH�PRGHOOHQ�GHQNEDDU��'LH�V\VWHPHQ�YHUVFKLOOHQ�RQGHU�PHHU�LQ�GH
ZLM]H�YDQ�GDWDRSVODJ�HQ�EHVFKLNEDDUKHLG��FHQWUDDO�GHFHQWUDDO��HQ�GH�UHODWLH�WXVVHQ�GH�LQIRUPDWLH
LQ�KHW�V\VWHHP�HQ�GH�SURFHVVHQ�ZDDU�GLH�LQIR�EHWUHNNLQJ�RS�KHHIW��NRSLH�RSHUDWLRQHHO��
• &HQWUDDO��,Q�HHQ�FHQWUDDO�V\VWHHP��VFKHPD��ZRUGW�DOOH

GDWD�YHU]DPHOG�LQ�ppQ�JURWH�GDWDEDVH��,Q�SULQFLSH�LV
GXV�JHHQ�ORNDOH�RSVODJ�PHHU�QRGLJ��HQ�PDNHQ�RRN�GH
NHWHQSDUWQHUV�]HOI��YRRU�]RYHU�JHZHQVW��YDQ�GLH
FHQWUDOH�V\VWHPHQ�JHEUXLN��+LHU�]LMQ�ZHHU�YDULDQWHQ
GHQNEDDU��ZDDUELM�HU�ppQ�JURRW�FHQWUDDO�V\VWHHP�LV�YRRU
GH�JHKHOH�VHFWRU��(HQ�DQGHU�GHQNPRGHO�LV�RP
YHUVFKLOOHQGH�NHWHQLQIRUPDWLHV\VWHPHQ�WH�KHEEHQ�YRRU
GHOHQ�YDQ�GH�VHFWRU��'DDUELM�NDQ�GH�RUJDQLVDWLH
KRUL]RQWDDO�RI�YHUWLFDDO�]LMQ�

• 'HFHQWUDDO��,Q�HHQ�GHFHQWUDDO�V\VWHHP�LV�GH�GDWD�QLHW
FHQWUDDO�EHVFKLNEDDU��PDDU�LV�HU�FHQWUDDO�LQIRUPDWLH
RYHU�ZDDU�VSHFLILHNH�JHJHYHQV�WH�YHUNULMJHQ�]LMQ
FHQWUDDO�EHVFKLNEDDU��'LW�ZRUGW�LQ�HHQ�RQGHU]RHN�QDDU
YHUOLFKWLQJ�YDQ�GH�DGPLQLVWUDWLHYH�ODVWHQ�YRRU�KHW
SULPDLUH�EHGULMI�ZHO�DDQJHGXLG�DOV�KHW�5LMQODQGVH
DIVWHPPLQJVPRGHO�>�@��(HQ�DQGHUH�YRUP
YDQ�GHFHQWUDOH�GDWDEDVHV�ZRUGW�JHJHYHQ�LQ�KHW

Ketenpartij ...

KIS

Ketenpartij 1 Ketenpartij n

Toezichthouders Overheid
Dienstverleners
(laboratoria, ...)

Ketenpartij ...

KIS

Ketenpartij 1 Ketenpartij n

Toezichthouders Overheid
Dienstverleners
(laboratoria, ...)

Lokaal KIS Eigen
systeem
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]RJHQDDPGH�$QJHOVDNVLVFKH�PRGHO��+LHU�LV�GH�LQIRUPDWLH�JH�GH�FHQWUDOLVHHUG�ELM�ppQ
�GRPLQDQWH��SDUWLM��LQ�GLW�JHYDO�LV�GDW�GH�ERHU��DOV�SULPDLUH�SURGXFHQW��PDDU�NDQ�HYHQJRHG�HHQ
DQGHUH�NHWHQVSHOHU�]LMQ�

• .RSLH��$OV�GH�LQIRUPDWLH�HHQ�NRSLH�LV�YDQ�GH�RSHUDWLRQHOH�LQIRUPDWLH��GDQ�LV�GH]H�PHW�QDPH
JHVFKLNW�YRRU�RII�OLQH��QLHW�NULWLVFKH�DQDO\VH��'H�LQIRUPDWLH�VWDDW�LQ�WLMG�ZDW�YHUGHU�ZHJ�YDQ
KHW�SURFHV��JHHIW�QLHW�GH�DFWXHOH�VLWXDWLH�ZHHU��HQ�NDQ�EHVWDDQ�XLW�DJJUHJDWLH�YDQ�GH
RSHUDWLRQHOH�LQIRUPDWLH��QLHW�GH�WHPSHUDWXXU�PHWLQJ�HONH�VHFRQGH��PDDU�HHQ�JHPLGGHOGH�SHU
XXU���7\SLVFK�JHEUXLN�YDQ�GHUJHOLMNH�LQIRUPDWLH�LV�GH�DFKWHUDI�DQDO\VH�YDQ�SURFHVVHQ��+HW
JURRWVWH�GHHO�YDQ�GH�DQDO\VHV�GLH�6.$/�GRHW�KHEEHQ�KLHU�EHWUHNNLQJ�RS��'DWD�DQDO\VH�
VWDWLVWLVFKH�HQ�GDWDPLQLQJ�DQDO\VH�HQ�QLHW�WLMGNULWLVFKH�IXQFWLHV�NXQQHQ�W\SLVFK�RS�GHUJHOLMNH
GDWDVHWV�ZRUGHQ�XLWJHYRHUG�

• 2SHUDWLRQHHO��=RGUD�KHW�JDDW�RP�WLMGNULWLVFKH�LQIRUPDWLH�LV�HHQ�RSHUDWLRQHOH�GDWDEDVH�GH
DDQJHZH]HQ�RPJHYLQJ��%LM�HHQ�V\VWHHP�PHW�RSHUDWLRQHOH�JHJHYHQV�LV�LQ�KHW�V\VWHHP�DOWLMG�GH
DFWXHOH�VWDWXV�YDQ�KHW�SURFHV�WHUXJ�WH�YLQGHQ��'DW�KHHIW�DOV�FRQVHTXHQWLH�GDW�HU�HHQ�RQ�OLQH
UHODWLH�EHVWDDW�WXVVHQ�SURFHV�HQ�GDWDEDVH��%HZHUNLQJHQ�RS�GH�GDWD�KHEEHQ�HYHQWXHHO�GLUHFW
HIIHFW��KHWJHHQ�HHQ�YRRU��HQ�QDGHHO�NDQ�]LMQ�

=HWWHQ�ZH�GH]H�PRJHOLMNKHGHQ�QDDVW�HONDDU�GDQ�NULMJHQ�ZH�GH�YROJHQGH�WDEHO��,Q�GH�WDEHO�ZRUGW
YHUZH]HQ�QDDU�HQNHOH�UHSUHVHQWDQWHQ�GLH�LQ�GH�YROJHQGH�SDUDJUDDI�LQKRXGHOLMN�ZRUGHQ�WRHJHOLFKW�

&HQWUDDO 'HFHQWUDDO
2SHUDWLRQHHO &KDLQIRRG '\PRV
.RSLH 036 �

%LQQHQ�HHQ�%,26,6�NXQQHQ�YHUYROJHQV�IXQFWLHV�ZRUGHQ�JHUHDOLVHHUG��+LHULQ�NDQ�PHQ
RQGHUVFKHLG�PDNHQ�LQ�HHQ�DDQWDO�GRHOJURHSHQ�YDQ�GHUJHOLMNH�IXQFWLHV�
�$� &RQVXPHQW
�%� .HWHQSDUWLMHQ
�&� 'LHQVWYHUOHQHUV
�'� 7RH]LFKWKRXGHUV�HQ�RYHUKHGHQ
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1DWXXUOLMN�EHVWDDQ�HU�RRN�%,26,6�ZDDU�EHLGH�GRHOHQ�JHFRPELQHHUG�ZRUGHQ�

:DW�KHHIW�HHQ�%,26,6�YDULDQW�YRRU�JHYROJHQ�YRRU�GH�NHWHQ�LQ�WHUPHQ�YDQ�GH�)RRG3ULQW
DDQGDFKWVJHELHGHQ�2UJDQLVDWLH��3URFHV��,QIRUPDWLH�HQ�WHFKQRORJLH"
• 2UJDQLVDWLH��'H�%,26,6�YDULDQW�LQWURGXFHHUW�HHQ�EHODQJULMNH�WXVVHQODDJ�LQ�GH�NHWHQ��'H

EHKHHUGHU�YDQ�KHW�V\VWHHP��2SQLHXZ�NDQ�GLW�HHQ�773�]LMQ�RI�HHQ�VWHUNH�SDUWLM�LQ�GH�VHFWRU�
1X�HFKWHU�ZRUGW�GH]H�SDUWLM�I\VLHN�EHKHHUGHU�YDQ�GH�LQIRUPDWLH�XLW�GH�NHWHQ��'DDUQDDVW
YHUDQGHUW�GH�FRPPXQLFDWLH�YDQ�QRGH�WR�QRGH�QDDU�HHQ�DXWRULVDWLH�V\VWHHP��'DW�EHWHNHQW
WHYHQV�GDW�DXWRULVDWLH�PRHW�ZRUGHQ�JHUHJHOG��ZHONH�SDUWLMHQ�KHEEHQ�WRHJDQJ�WRW�ZHONH
LQIRUPDWLH�

• 3URFHV��(U�]LMQ�LQ�GH�%,26,6�YDULDQW�EHODQJULMNH�YHUVFKLOOHQ�WXVVHQ�NHWHQV��PHW�QDPH�LQ�GH
QLHW�SULPDLUH�SURFHVVHQ��,QIRUPDWLH�ZRUGW�FHQWUDDO�RSJHVODJHQ��RI�FHQWUDDO�DDQJHPHOG��:DDU
QRGLJ�ZRUGHQ�RS�GH]H�LQIRUPDWLH�EHZHUNLQJHQ�XLWJHYRHUG��DJJUHJDWLH��NRSSHOLQJ�YDQ
JURQGVWRI��HQ�SURGXFWVWURPHQ�RYHU�GH�NHWHQ��«����7RW�VORW�PDDNW�HHQ�%,26,6�KHW�PRJHOLMN
GDW�GH�SURFHVVHQ�ELM�HHQ�DDQWDO�SDUWLMHQ��6NDO��RYHUKHLG��ZH]HQOLMN�JDDQ�YHUDQGHUHQ�

• ,QIRUPDWLH��,Q�WHJHQVWHOOLQJ�WRW�HHQ�%,2&20��ZDDULQ�EHVWDDQGH�LQIRUPDWLHVWURPHQ
HIILFLsQWHU�ZRUGHQ�JHPDDNW��PDDNW�HHQ�%,26,6�KHW�PRJHOLMN�QLHXZH�LQIRUPDWLHVWURPHQ�WH
GHILQLsUHQ�

• 7HFKQRORJLH��WHFKQRORJLVFK�LV�HHQ�%,26,6�LQJULMSHQGHU�GDQ�HHQ�%,2&20��1DDVW�GH
EHVFKLNEDDUKHLG�YDQ�HHQ��,QWHU�QHW�PRHW�HU�FHQWUDOH�VRIWZDUH�RQWZLNNHOG�ZRUGHQ��PRHW�GH
DXWRULVDWLH�ZRUGHQ�JHUHJHOG��HWF�

Boer Opslag Verwerking SupermarktVerwerking Verwerking

BMS ERP

Stichting BioSIS
(Bestuur Skal, VBP, LTO,

Biologica, LNV)
(Trusted Third Party)

Lokaal KIS

Stichting Skal

CRM (BAS)

Skal
International

Derden

GMP, UMR,
GFL, etc

BioSIS
Keteninformatiesysteem biologische sector (versie 1)
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��� 036�DOV�UHIHUHQWLH
,Q�GH]H�SDUDJUDDI�YROJW�HHQ�QDGHUH�WRHOLFKWLQJ�RS�KHW�036�V\VWHHP�HQ�WHYHQV�ZRUGW�HHQ�RYHU]LFKW
JHJHYHQ�YDQ�GH�RYHUHHQNRPVWHQ�HQ�YHUVFKLOOHQ�PHW�GH�ELRORJLVFKH�VHFWRU��(U�]DO�PHW�QDPH
DDQGDFKW�EHVWHHG�ZRUGHQ�DDQ�GH�UROOHQ�YDQ�036�HQ�6NDO��*HJHYHQV�YDQ�036�]LMQ�JURWHQGHHOV
RYHUJHQRPHQ�YDQ�HHQ�SUHVHQWDWLH�JHKRXGHQ�GRRU�036��9RRU�PHHU�GHWDLO�LQIRUPDWLH�RYHU�6NDO�HQ
KDDU�FRQWUROHPHWKRGLHN�ZRUGW�YHUZH]HQ�QDDU�GH�ELMODJH��]LH�ELMODJH���HQ����
036�LV�HHQ�VWLFKWLQJ��GLH�LQ������LV�RSJHULFKW�GRRU�GH�9%1�YHLOLQJHQ�HQ�/72��036�LV
YRRUWJHNRPHQ�XLW�KHW�EHVHI�GDW�GXXU]DDP�SURGXFHUHQ�HHQ�PDDWVFKDSSHOLMNH�HQ�FR|SHUDWLHYH
YHUDQWZRRUGHOLMNKHLG�LV��.HUQSXQWHQ�]LMQ�

Õ 3URGXFWLHZLM]H�PRHW�GXXU]DDP�ZRUGHQ
Õ 5HVXOWDWHQ�PRHWHQ�DDQJHWRRQG�NXQQHQ�ZRUGHQ
Õ 9HUEHWHUHQ�LPDJR
Õ $DQSDN�YDQXLW�GH�EDVLV
Õ 0DDWVFKDSSHOLMN�GUDDJYODN�FUHsUHQ
Õ .OHLQH�VWDSSHQ�PHW�HHQ�JURWH�JURHS
Õ %HGULMIVSURILOHULQJ

036�LV�SULPDLU�GLHQVWYHUOHQHQG�DDQ�GH�LQWHUQDWLRQDOH�VLHUWHHOW��SODQWHQ��EORHPHQ��ERPHQ��EROOHQ��
RQWZLNNHOW�LQVWUXPHQWHQ�YRRU�UHJLVWUDWLH�HQ�FHUWLILFDWLH��GLH�]LMQ�DIJHVWHPG�RS�GH�WRHNRPVWLJH
ZHQVHQ�YDQ�GH�PDUNW��HQ�OHYHUW�WHYHQV�GH�GHHOQHPHU�HQ�GH�VHFWRU�HHQ�EHWHUH�PDUNWSRVLWLH�
036�KHHIW�HHQ�HLJHQ�ODEHO��PDDU�LV�RRN�FHUWLILFHHUGHU�YDQ�DQGHUH�VFKHPD·V��]LH�ILJXXU����

)LJXXU���9RRUEHHOG�036�ORJR
V

'H�RQGHUOLJJHQGH�PLOLHXWKHPD·V�YDQ�036�]LMQ��JHZDVEHVFKHUPLQJVPLGGHOHQ��HQHUJLH�
PHVWVWRIIHQ��DIYDO�HQ�ZDWHU��036�KHHIW������GHHOQHPHUV�LQ�1HGHUODQG������LQ�'XLWVODQG�HQ�LV
ZHUN]DDP�LQ����ODQGHQ��9RRU������GHHOQHPHUV�YRHUW�036�GH�805�UHJLVWUDWLH�XLW��+HW�DDQWDO
1HGHUODQGVH�036�GHHOQHPHUV�NRPW�RYHUHHQ�PHW�����YDQ�GH�SURGXFWLH�YDQ�EORHPHQ�HQ�SODQWHQ�
�����GHHOQHPHUV�KHEEHQ�GH�$�VWDWXV�HQ�GH�$�EHGULMYHQ�PDNHQ�QX�JHPLGGHOG�����PLQGHU
JHEUXLN�YDQ�PLGGHOHQ�HQ�KXOSVWRIIHQ�������GHHOQHPHUV�OHYHUHQ�GH�EHQRGLJGH�LQIRUPDWLH�YLD�KHW
LQWHUQHW�DDQ��]LH�ILJXXU����HQ�RQJHYHHU�����GHHOQHPHUV�YLD�GHUGHQ��;0/���=LH�ILJXXU���YRRU�HHQ
LQGLFDWLH�YDQ�GH�,&7�DUFKLWHFWXXU�

0 0
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)LJXXU���6FUHHQVKRW�YDQ�036�LQYRHUVFKHUP

)LJXXU���036�,&7�DUFKLWHFWXXU

9RRU�036�YRUPW�,&7�GH�VSLO�YDQ�GH�RUJDQLVDWLH��0HQ�]LHW�LQIRUPDWLH�DOV�KHW�EHODQJULMNVWH
SURGXFW�YDQ�036��0HQ�YHUZHUNW�YHHO�GDWD��ZDDUELM�QDDVW�KLVWRULH�GH�EHWURXZEDDUKHLG�HQ
FRQWUROHHHUEDDUKHLG�YDQ�GH�JHJHYHQV�HHQ�DEVROXWH�HLV�]LMQ��036�OHYHUW�GH�DDQJHVORWHQH�VSHFLILHNH
IHHGEDFN�RYHU�GH�LQGLYLGXHOH�SUHVWDWLHV�GRRU�GH�WLMG�KHHQ��PDDU�RRN�LQ�YHUJHOLMNLQJ�PHW�DQGHUH
VRRUWJHOLMNH�EHGULMYHQ��]LH�ILJXXU����
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)LJXXU���9RRUEHHOG�YDQ�UHVXOWDWHQ�036�YRRU�GHHOQHPHU

2YHUHHQNRPVWHQ
Õ %HLGH�]LMQ�(1�������JHDFFUHGLWHHUG�HQ�EHLGHQ�YRHUHQ�FRQWUROH�HQ�FHUWLILFDWLH�XLW
Õ 6WUXFWXXU�HQ�JURRWWH�YDQ�EHLGH�RUJDQLVDWLHV�LV�YHUJHOLMNEDDU��TXD�RP]HW��PDDU�RRN�TXD

DDQWDO�PHGHZHUNHUV�
Õ %HLGH�]LMQ�LQWHUQDWLRQDDO�DFWLHI
Õ %HWURXZEDDUKHLG�HQ�FRQWUROHHHUEDDUKHLG�LV�YRRU�EHLGH�HUJ�EHODQJULMN��PHW�QDPH�LQ�JHYDO

YDQ�SXEOLHNH�FDODPLWHLWHQ

9HUVFKLOOHQ
Õ 036�LV�JHHQ�SXEOLHNVNHXUPHUN��GLW�LQ�WHJHQVWHOOLQJ�WRW�KHW�(.2�NHXUPHUN�YDQ�6NDO
Õ %LM�036�VSHHOW�,&7�HHQ�FHQWUDOH�HQ�VWXUHQGH�URO
Õ %LM�036�ZHUNHQ�UHODWLHI�YHHO�PHQVHQ�ELM�GH�KHOSGHVN�HQ�]LMQ�UHODWLHI�PLQGHU�PHQVHQ�EH]LJ

PHW�DGPLQLVWUDWLHYH�YHUZHUNLQJ
Õ 6NDO�LV�HHQ�=%2�HQ�YRHUW�GXV�HHQ�ZHWWHOLMNH�WDDN�XLW��ELM�036�LV�DOOHV�RS�EDVLV�YDQ

YULMZLOOLJKHLG
Õ 036�FRQWUROH�ZRUGW�XLWJHYRHUG�GRRU�PHHUGHUH�FRQWUROH�RUJDQLVDWLHV
Õ 036�LV�ZHUN]DDP�LQ�HHQ�]HHU�KRPRJHQH�VHFWRU��GLW�LQ�WHJHQVWHOOLQJ�WRW�GH�XLWHUVW�GLYHUVH

ELRORJLVFKH�VHFWRU
Õ 036�PDDNW�JHEUXLN�YDQ�NZDQWLWDWLHI�PDNNHOLMN�PHHWEDUH�SDUDPHWHUV�DOV�EDVLV�YRRU

FHUWLILFDWLH��ELMYRRUEHHOG�KRHYHHOKHLG�JHEUXLNWH�HQHUJLH�

:LM�]LMQ�YDQ�PHQLQJ�GDW�KHW�YRRU�GH�ELRORJLVFKH�VHFWRU��HQ�VSHFLILHN�YRRU�6NDO��EHODQJULMN�LV�RP
GH�ZHUNZLM]H�HQ�GH�DDQSDN�YDQ�036�PHW�RSHQ�EOLN�WH�EHQDGHUHQ�HQ�WH�EH]LHQ�KRH�PHQ�KLHU�KXQ
YRRUGHHO�NDQ�GRHQ�
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� 3UDNWLMN�SLORWV
��� 6HOHFWLH�SLORWV
2QGHUGHHO�YDQ�KHW�SURMHFW�LV��RP�QDDVW�GH�JHQHULHNH�EHQDGHULQJ�YRRU�GH�KHOH�ELRORJLVFKH�VHFWRU�
YRRU�WZHH�SLORWV�HHQ�HQ�DQGHU�QDGHU�XLW�WH�ZHUNHQ�HQ�WH�FRQFUHWLVHUHQ��,Q�KHW�SURMHFWYRRUVWHO�LV
DDQJHJHYHQ�GDW�ELM�YRRUNHXU�HHQ�GLHUYRHGHU��HQ�HHQ�$*)�NHWHQ�DOV�YRRUEHHOG�]RXGHQ�NXQQHQ
GLHQHQ��(U�EHVWDDW�YRRUNHXU�YRRU�HHQ�GLHUYRHGHUNHWHQ��RPGDW�LQ�KHW�YHUOHGHQ�LQ�GH]H�VHFWRU�HHQ
DDQWDO�FRQWDPLQDWLHV�HQ�IUDXGHV�KHEEHQ�SODDWVJHYRQGHQ��%RYHQGLHQ�EHWUHIW�KHW�KLHU�HHQ
LQWHUQDWLRQDDO�QHWZHUN��9RRU�GH�$*)�NHWHQ�VSHHOW�PHW�QDPH�KHW�IHLW�GDW�KHW�RP�HHQ�]HHU
FRPSOH[�QHWZHUN�JDDW�PHW��PHHU�RI�PLQGHU��EHGHUIHOLMNH�SURGXFWHQ�

*H]DPHQOLMN�PHW�9%3�]LMQ�HHQ�DDQWDO�ELRORJLVFKH�EHGULMYHQ�JHSROVW�YRRU�HHQ�GHHOQDPH�DDQ�GH
SLORWV��9HUYROJHQV�KHEEHQ�HU�RULsQWHUHQGH�JHVSUHNNHQ�SODDWVJHYRQGHQ��9RRU�GH�GLHUYRHGHUNHWHQ
LV�JHVSURNHQ�PHW�$JUL)LUP��9DQ�*RUS�7HXUOLQJV�HQ�*UHHQIRRG�,QWHUQDWLRQDO��9RRU�GH�$*)�
NHWHQ�LV�JHVSURNHQ�PHW�$JULFR��(267$�HQ�8GHD�

2S�EDVLV�YDQ�GH]H�JHVSUHNNHQ�LV�EHVORWHQ�RP�YRRU�GH�GLHUYRHGHUNHWHQ�YHUGHU�WH�JDDQ�PHW�GH
ELRORJLVFKH�GLHUYRHGHUNHWHQ�YDQ�9DQ�*RUS�7HXUOLQJV��ZDDULQ�QDDVW�9DQ�*RUS�7HXUOLQJV�GH
YROJHQGH�DFWRUHQ�HHQ�URO�VSHOHQ��*UHHQIRRG�,QWHUQDWLRQDO�DOV�LQWHUQDWLRQDOH�WRHOHYHUDQFLHU�YDQ
JURQGVWRIIHQ��$JUL)LUP�DOV�JURQGVWRIOHYHUDQFLHU�YRRU�1HGHUODQGVH�SURGXFWHQ��HQ�9LQN�6DOHV�DOV
YHUZHUNHU�YDQ�VODFKWDIYDO�WRW�SHWIRRG��9RRU�GH�$*)�NHWHQ�LV�JHNR]HQ�RP�YHUGHU�WH�JDDQ�PHW�GH
ELRORJLVFKH�DDUGDSSHONHWHQ�YDQ�$JULFR��LQFOXVLHI�&rOD9tWD���ZDDULQ�QDDVW�$JULFR�HQ�&rOD9tWD�GH
YROJHQGH�DFWRUHQ�HHQ�URO�VSHOHQ��WHOHUV�DOV�SULPDLUH�SURGXFHQWHQ��HQ�:HUNPDQ�DOV�YHUZHUNHU�YDQ
DDUGDSSHOHQ�

'H�NHX]H�YDQ�GH�SLORWV�LV�PHW�QDPH�JHEDVHHUG�RS�GH�EHUHLGKHLG�YDQ�GH�GHHOQHPHUV�HQ�GH
UHOHYDQWLH�YRRU�KHW�RS]HWWHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH�EHWUHIIHQGH�NHWHQSDUWLMHQ�
+LHUELM�ZDV�KHW�EHODQJULMN�RP�HHQ�NHWHQ�WH�NLH]HQ��GLH�QLHW�WH�VLPSHO��PDDU�]HNHU�RRN�QLHW�WH
FRPSOH[�LV��HQ�GDDUQDDVW�RRN�QRJ�HQLJV]LQV�UHSUHVHQWDWLHI�LV�YRRU�DQGHUH�NHWHQV��9HUGHU�ZDV�YDQ
EHODQJ�GDW�GH�NHWHQSDUWLMHQ�UHHGV�QDXZ�VDPHQZHUNWHQ�HQ�GH]H�VDPHQZHUNLQJ�RRN�LQ�GH��QDELMH�
WRHNRPVW�YHUGHU�ZLOGHQ�XLWERXZHQ�

'H�WZHH�SLORWV�GLHQHQ�DOV�SURHIPRGHO�YRRU�KHW�YLVXDOLVHUHQ�HQ�FRQFUHWLVHUHQ�YDQ�GH
PRJHOLMNKHGHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�YRRU�SDUWLMHQ�LQ�GH�ELRORJLVFKH�VHFWRU��9UDJHQ�GLH
KLHUELM�DDQ�ERG�NRPHQ�]LMQ��ZHONH�IDVHV�GLHQW�PHQ�WH�GRRUORSHQ��ZHONH�LQIRUPDWLHZHQVHQ�KHEEHQ
GH�YHUVFKLOOHQGH�NHWHQSDUWLMHQ��ZHONH�WHFKQLVFKH�FRQVHTXHQWLHV�KHHIW�KHW��ZHONH�NRVWHQ�EUHQJW�KHW
PHW�]LFK�PHH��ZHONH�YRRUGHOHQ�]LMQ�HU�YRRU�GH�GLYHUVH�NHWHQSDUWLMHQ�WH�EHKDOHQ��YRRU�ZHONH
YDONXLOHQ�PRHW�PHQ�RSSDVVHQ��ZHONH�UROOHQ�GLHQHQ�HU�LQJHYXOG�WH�ZRUGHQ�HWF�
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��� :HUNVHVVLHV
2P�WH�NRPHQ�WRW�RSWLPDOLVDWLH�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU�LV�KHW�YDQ
EHODQJ�GDW�GH�EHWURNNHQ�NHWHQSDUWLMHQ�YDQ�HONDDU�RS�GH�KRRJWH�]LMQ�ZHONH�ZHQVHQ�HU�OHYHQ�HQ
ZHONH�YRRU��HQ�QDGHOHQ�HU�YRRU�GH�YHUVFKLOOHQGH�SDUWLMHQ�YDVW]LWWHQ�DDQ�KHW�RSWLPDOLVHUHQ�YDQ�GH
LQIRUPDWLHVWURPHQ��2RN�LV�KHW�YDQ�EHODQJ�GDW�GH�NHWHQSDUWLMHQ�YDVWVWHOOHQ�ZHONH�JH]DPHQOLMNH
GRHOHQ�ZRUGHQ�QDJHVWUHHIG�HQ�RQGHU�ZHONH�YRRUZDDUGHQ�SDUWLMHQ�ZLOOHQ�PHHZHUNHQ�DDQ�HHQ
ZHUNEDUH�NHWHQLQIRUPDWLHV\VWHHP�

'RHO�YDQ�GH�ZHUNVHVVLHV�ZDV�RP��PHW�HQNHOH�SDUWLMHQ�XLW�GH�$*)��HQ�GH�GLHUYRHGHUNHWHQ�HQ
DQGHUH�UHOHYDQWH�SDUWLMHQ��9%3��6NDO��%LRORJLFD��9DNJURHS�%LRORJLVFKH�/DQGERXZ�YDQ�/72���WH
LQYHQWDULVHUHQ�LQ�KRHYHUUH�KHW�RS]HWWHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�HHQ�NDQVULMNH�EHQDGHULQJ
LV��+LHUELM�NDQ�JHGDFKW�ZRUGHQ�DDQ�HHQ�EHWHUH�EHKHHUVLQJ�YDQ�GH�ULVLFR·V�HQ�NZHWVEDDUKHLG�YDQ
ELRORJLVFKH�SURGXFWHQ�HQ�KHW�EHSDOHQ�ZHONH�EHGULMIVHFRQRPLVFKH�YRRUGHOHQ�YRRU�GH
YHUVFKLOOHQGH�NHWHQSDUWLMHQ�WH�EHKDOHQ�]LMQ�

'H�GHHOQHPHUV�KHEEHQ�WHU�YRRUEHUHLGLQJ�RS�GH�ZHUNVHVVLH�HHQ�VWDUWQRWLWLH�RQWYDQJHQ�PHW
DOJHPHQH�LQIRUPDWLH�RYHU�GH�DDQOHLGLQJ�YDQ�KHW�SURMHFW�HQ�GH�RS]HW�YDQ�GH�ZHUNVHVVLH��7LMGHQV�GH
ZHUNVHVVLHV�LV��LQ�HHQ�GLVFXVVLH�WXVVHQ�GH�GHHOQHPHUV��DFKWHUKDDOG�ZDW�GH�PHHUZDDUGH�LV�YDQ�HHQ
NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH�LQGLYLGXHOH�NHWHQSDUWLMHQ�HQ�YRRU�GH�EHWUHIIHQGH�NHWHQ�DOV�JHKHHO�
'DDUELM�LV�RRN�LQJHJDDQ�RS�YUDJHQ�DOV��ZHONH�YRRU��HQ�QDGHOHQ�KHHIW�HHQ�NHWHQLQIRUPDWLHV\VWHHP
YRRU�GH�YHUVFKLOOHQGH�NHWHQSDUWLMHQ�HQ�ZHONH�UDQGYRRUZDDUGHQ�YHUELQGHQ�GH�YHUVFKLOOHQGH
SDUWLMHQ�DDQ�KHW�RS]HWWHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP"�+LHUELM�]LMQ�RRN�GH�YHUVFKLOOHQGH
EHODQJHQ�HQ�YHUDQWZRRUGHOLMNKHGHQ�YDQ�GH�NHWHQSDUWLMHQ�HQ�GH�VWDNHKROGHUV�WHU�VSUDNH�JHNRPHQ�

��� 5HVXOWDWHQ
,Q�GH]H�SDUDJUDDI�ZRUGHQ�NRUW�GH�EHODQJULMNVWH�FRQFOXVLHV�EHQRHPG��]RDOV�]H�XLW�GH�SLORWV�QDDU
YRUHQ�]LMQ�JHNRPHQ��9RRU�GH�XLWJHEUHLGH�UHVXOWDWHQ�ZRUGW�YHUZH]HQ�QDDU�GH�ELMODJH��]LH�ELMODJH��
HQ����

'LHUYRHGHUNHWHQ
• 'H�GLHUYRHGHUNHWHQ�LV�HHQ�LQWHUQDWLRQDOH�NHWHQ��ZDW�LQKRXGW�GDW�LQIRUPDWLH�XLWZLVVHOLQJ�RYHU

GH�JUHQ]HQ�KHHQ�SODDWVYLQGW��(HQ�NHWHQLQIRUPDWLHV\VWHHP�HQNHO�ELQQHQ�1HGHUODQG�KHHIW�GDQ
RRN�ZHLQLJ�PHHUZDDUGH��'LW�SURMHFW�PRHW�GDQ�RRN�JH]LHQ�ZRUGHQ�DOV�HHQ�HHUVWH�VWDS��=HNHU
DOV�GLW�JHVWHXQG�ZRUGW�GRRU�HHQ�FRQWUROHRUJDQLVDWLH�DOV�6NDO��:HOOLFKW�NXQQHQ�]LM�KXQ
]XVWHURUJDQLVDWLHV�RQGHU�GUXN�]HWWHQ�RP�RRN�LQ�KXQ�ODQG�DFWLHI�SULRULWHLW�WH�JHYHQ�DDQ
RSWLPDOLVDWLH�YDQ�LQIRUPDWLH�XLWZLVVHOLQJ�LQ�GH�ELRORJLVFKH�VHFWRU�

• ,Q�GH]H�NHWHQ�EHVWDDQ�HU�KHFKWH�RQGHUOLQJH�UHODWLHV�WXVVHQ�GH�NHWHQSDUWQHUV��'LW�YHUODDJG�GH
EHKRHIWH�DDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP��GRRUGDW�KHW�PHUHQGHHO�YDQ�GH�FRPPXQLFDWLH�LQ�GH
NHWHQ�WXVVHQ�WZHH�RSYROJHQGH�VFKDNHOV�JHEHXUW��'H�GHHOQHPHQGH�SDUWLMHQ�]LMQ�KXLYHULJ�RP
GH]H�SHUVRRQOLMN�FRQWDFWHQ�HQ�KHW�LQPLGGHOV�RSJHERXZGH�YHUWURXZHQ�WH�YHUUXLOHQ�YRRU�HHQ



��

DQRQLHP�V\VWHHP��(U�ZRUGW�HFKWHU�HUNHQG�GDW�HU�ZHLQLJ�NHXV�LV�DOV�GH�ELRORJLVFKH�VHFWRU�ZLO
JURHLHQ�

• 'H�QRRG]DDN�YRRU�LQIRUPDWLH�XLWZLVVHOLQJ�ZRUGW�GDQ�RRN�JH]LHQ��PHW�QDPH�RPGDW�HU�UHODWLHI
YHHO�FDODPLWHLWHQ�RSWUHGHQ��0DDU�GH�URO�GLH�HHQ�NHWHQLQIRUPDWLHV\VWHHP�KLHULQ�NDQ�VSHOHQ�
ZRUGW�RQYROGRHQGH�HUNHQG��(U�LV�WH�ZHLQLJ�LQ]LFKW�LQ�GH�PRJHOLMNKHGHQ�GLH�HHQ
NHWHQLQIRUPDWLHV\VWHHP�NDQ�RSOHYHUHQ��HQ�HU�EHVWDDQ�WH�YHHO�QHJDWLHYH�YRRURRUGHOHQ�WHQ
DDQ]LHQ�YDQ�NHWHQLQIRUPDWLHV\VWHPHQ��3DUWLMHQ�]LMQ�EDQJ�GDW�EHSDDOGH�LQIRUPDWLH�WHJHQ�]H
JHEUXLNW�]DO�ZRUGHQ��HQ�GDW�EHSDDOGH�LQIRUPDWLH�LQ�¶YHUNHHUGH�KDQGHQ·�WHUHFKW�NRPW��HQ�GLW
NDQ�KXQ�FRQFXUUHQWLHSRVLWLH�DDQWDVWHQ�

• 'RRU�KHW�PDNHQ�YDQ�DIVSUDNHQ��GRRU�KHW�RSVWHOOHQ�YDQ�VWDQGDDUGHQ�HQ�SURWRFROOHQ�YRRU
LQIRUPDWLH�XLWZLVVHOLQJ��NDQ�GLW�RQGHUYDQJHQ�ZRUGHQ��+LHU�OLJW�HHQ�EHODQJULMNH�WDDN�YDQ�GH
GLYHUVH�RYHUNRHSHOHQGH�SDUWLMHQ�LQ�GH�ELRORJLVFKH�VHFWRU�RP�KXQ�YLVLH�WHQ�DDQ]LHQ�YDQ
LQIRUPDWLVHULQJ�LQ�GH�ELRORJLVFKH�VHFWRU�XLW�WH�GUDJHQ�QDDU�KXQ�OHGHQ��HQ�WH�YHUWDOHQ�LQ
FRQFUHWH�DFWLHV�

• 0HW�QDPH�WUDQVSDUDQWLH�HQ�ERUJLQJ�YDQ�GH�EHWURXZEDDUKHLG�YDQ�GH�ELRORJLVFKH
SURGXFWLHPHWKRGH�ZRUGHQ�DOV�EHODQJULMNVWH�GRHOVWHOOLQJHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP
DDQJHPHUNW��+LHURQGHU�ZRUGHQ�WHYHQV�YRHGVHOYHLOLJKHLG��WUDFHHUEDDUKHLG��HQ
DDQVSUDNHOLMNKHLG�YHUVWDDQ�

$*)�NHWHQ
• (U�EHVWDDW�HHQ�GXLGHOLMN�YHUVFKLO�LQ�EHODQJHQ�WHQ�DDQ]LHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�

RPGDW�GH�ELRORJLVFKH�SURGXFWLHPHWKRGH�QLHW�YRRU�DOOH�SDUWLMHQ�HHQ�HYHQ�JURRW�SHUFHQWDJH�YDQ
GH�RP]HW�EHWUHIW��9RRU�GH�PHHVWH�SDUWLMHQ�LQ�GH�$*)�NHWHQ�YRUPW�GH�ELRORJLVFKH
SURGXFWLHPHWKRGH�PDDU�HHQ�NOHLQ�SHUFHQWDJH�YDQ�GH�RP]HW��'LW�EHWHNHQW�DXWRPDWLVFK�HHQ
ODJH�SULRULWHLW�

• 'H�$*)�NHWHQ�NDQ�DDQJHPHUNW�ZRUGHQ�DOV�HHQ�YRRUQDPHOLMN�QDWLRQDOH�NHWHQ��ZDW�LQKRXGW�GDW
LQIRUPDWLH�XLWZLVVHOLQJ�PHW�QDPH�ELQQHQ�GH�1HGHUODQGVH�JUHQ]HQ�SODDWVYLQGW��0RPHQWHHO
ZRUGW�LQ�GH�$*)�NHWHQ�LQIRUPDWLH�XLWJHZLVVHOG�WXVVHQ�HHQ�YHHOKHLG�DDQ�SDUWLMHQ��DOOHQ�RS�HHQ
ppQ�RS�ppQ�EDVLV��(HQ�EHODQJULMNH�UHGHQ�KLHUYRRU�LV�GDW�GH�SDUWLMHQ�DDQ�ZLH�LQIRUPDWLH
JHOHYHUG�PRHW�ZRUGHQ��YHUVFKLOOHQGH�HLVHQ�VWHOOHQ�DDQ�KHW�IRUPDW�YDQ�GH]H�LQIRUPDWLH��2RN
EHVWDDQ�HU�RS�GLW�PRPHQW�QRJ�JHHQ�NRSSHOLQJHQ�WXVVHQ�GH�YHUVFKLOOHQGH�V\VWHPHQ�YDQ
SDUWLMHQ�LQ��HQ�EXLWHQ�GH�NHWHQ�

• 0HW�DOV�JHYROJ�GDW�JHJHYHQV�PHHUGHUH�PDOHQ�DDQ�YHUVFKLOOHQGH�SDUWLMHQ�ZRUGHQ�YHUVWUHNW��ZDW
GH�DGPLQLVWUDWLHYH�ODVWHQGUXN�DDQ]LHQOLMN�YHUKRRJW��+HW�XLWZLVVHOHQ�YDQ�GH]H�JHJHYHQV�LV
ERYHQGLHQ�YRRUQDPHOLMN�HHQULFKWLQJVYHUNHHU��PHW�DQGHUH�ZRRUGHQ��HU�YLQGW�KDDVW�JHHQ
WHUXJNRSSHOLQJ�YDQ�JHJHYHQV�SODDWV�

• $GPLQLVWUDWLHYH�ODVWHQYHUODJLQJ��HHQ�EHWHU�LQ]LFKW�LQ�GH�HLJHQ�EHGULMIVYRHULQJ��HQ�ERUJLQJ�YDQ
GH�EHWURXZEDDUKHLG�YDQ�GH�ELRORJLVFKH�SURGXFWLHPHWKRGH�NRPHQ�DOV�PHHVW�EHODQJULMNH
GRHOVWHOOLQJHQ�QDDU�YRUHQ��%RUJLQJ�YDQ�EHWURXZEDDUKHLG�RPYDW�WHYHQV�YRHGVHOYHLOLJKHLG�HQ
DDQVSUDNHOLMNKHLG�
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� 9LVLHRQWZLNNHOLQJ
��� ,QOHLGLQJ
9ODN�YRRU�GH�]RPHU�YDQ������NZDP�GH�VWXXUJURHS�YDQ�KHW�SURMHFW�WRW�GH�FRQFOXVLH�GDW�KHW�YDQ
EHODQJ�LV�RP�WRW�HHQ�JH]DPHQOLMNH�YLVLH�WH�NRPHQ�PHW�KHW�RRJ�RS�GH�WRHNRPVW�YDQ�GH�ELRORJLVFKH
VHFWRU��'DDUELM�PHW�QDPH�LQJDDQG�RS�GH�PRJHOLMNKHGHQ�GLH�JHFUHsHUG�NXQQHQ�ZRUGHQ�GRRU�KHW
RSWLPDOLVHUHQ�YDQ�LQIRUPDWLHVWURPHQ�

'H�VQHO�YHUDQGHUHQGH�HQ�FRPSOH[H�RPJHYLQJ�YDQ�GH�ELRORJLVFKH�VHFWRU�YUDDJW�RP�HHQ�VQHOOH
UHDFWLH�YDQ�GH�EHWURNNHQ�SDUWLMHQ�QDDU�GH�PDUNW��6WUDWHJLVFKH�EHVOXLWYRUPLQJ�NDQ�QLHW�WRS�GRZQ�
PDDU�YLQGW�SODDWV�GRRU�KHW�EHWUHNNHQ�YDQ�GH�UHOHYDQWH�VWDNHKROGHUV�HQ�KHW�XLW]HWWHQ�YDQ�HHQ
JH]DPHQOLMNH�YLVLH�RS�GH�WRHNRPVW�YDQ�GH�VHFWRU�HQ�GH�URO�YDQ�LQIRUPDWLHVWURPHQ�GDDULQ��=RQGHU
HHQ�KHOGHUH�YLVLH�NDQ�GHFHQWUDDO�RQGHUQHPHUVFKDS�OHLGHQ�WRW�ZLOGJURHL�YDQ�LQLWLDWLHYHQ�HQ
RQWZLNNHOLQJHQ��+HW�LV�QRRG]DNHOLMN�RP�DFWLYLWHLWHQ�RQGHUOLQJ�DI�WH�VWHPPHQ�HQ�HHQ�JH]DPHQOLMN
GHQNNDGHU�WH�VFKHSSHQ�

'LW�ZDV�YRRU�GH�VWXXUJURHS�DDQOHLGLQJ�RP�:,1*�3URFHV�&RQVXOWDQF\�YDQ�:DJHQLQJHQ�85�WH
YUDJHQ�RP�HHQ�NRUW�ZHUNSURFHV�WH�RUJDQLVHUHQ��EHVWDDQGH�XLW�WZHH�ZHUNVHVVLHV��ZDDULQ�GH
EHWURNNHQ�SDUWLMHQ�]RXGHQ�ZRUGHQ�XLWJHQRGLJG�RP�JH]DPHQOLMN�WH�NRPHQ�WRW�HHQ�YLVLH�RS�GH
WRHNRPVW�YDQ�GH�ELRORJLVFKH�VHFWRU�HQ�GH�SODDWV�YDQ�RSWLPDOLVHULQJ�YDQ�GH�LQIRUPDWLHVWURPHQ
GDDULQ��+LHUPHH�ZHUG�EHRRJG�UXLPWH�WH�FUHsUHQ�YRRU�GH�GHHOQHPHUV�RP�PHW�HONDDU�YDQ�JHGDFKWHQ
WH�ZLVVHOHQ�HQ�JH]DPHQOLMN�WH�]RHNHQ�QDDU�ULFKWLQJHQ�GLH�GH�SRVLWLH�YDQ�GH�ELRORJLVFKH�VHFWRU
NXQQHQ�YHUVWHYLJHQ�

2S�EDVLV�YDQ�GH]H�ZHUNVHVVLHV�LV�HHQ�JH]DPHQOLMNH�YLVLHGRFXPHQW�RSJHVWHOG��ZDDULQ�ZRUGW
EHVFKUHYHQ�ZDW�GH�ELRORJLVFKH�VHFWRU�LQ�GH�WRHNRPVW�ZLO�EHUHLNHQ�HQ�GH�URO�GLH�RSWLPDOLVHULQJ�YDQ
GH�LQIRUPDWLHVWURPHQ�GDDULQ�VSHHOW��+HW�LV�HHQ�YRRUVWHOOLQJ�YDQ�GH�WRHNRPVW�LQ�ZRRUG�HQ�EHHOG�
GLH�GH�HVVHQWLH�YDQ�GH�VHFWRU�HQ�GH�EHWURNNHQ�SDUWLMHQ�UDDNW��HQ�GLH�WHQ�JURQGVODJ�OLJW�DDQ�GH
VWUDWHJLH��,Q�KHW�YLVLHGRFXPHQW�ZRUGW�HHUVW�LQJHJDDQ�RS�ZDDU�GH�VHFWRU�WURWV�RS�LV��ZDW�DO�LV
EHUHLNW�HQ�ZDW�GH�VWHUNH�SXQWHQ�]LMQ��PDDU�RRN�ZDDU�GH�VWXXUJURHS�]LFK�]RUJHQ�RYHU�PDDNW�
EHGUHLJHQGH�RQWZLNNHOLQJHQ�HQ�]ZDNNH�NDQWHQ��9HUYROJHQV�ZRUGW�EHVFKUHYHQ�KRH�GRRU�KHW
RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLH�XLWZLVVHOLQJ�LQ�GH�VHFWRU�GH�VWHUNH�SXQWHQ�HQ�GH�NDQVHQ�RSWLPDDO
NXQQHQ�ZRUGHQ�EHQXW�HQ�RS�ZHONH�ZLM]H�GH�]RUJHQ�NXQQHQ�ZRUGHQ�RPJHERJHQ�QDDU�NDQVHQ��2S
EDVLV�GDDUYDQ�]LMQ�YLHU�DPELWLHV�QDGHU�XLWJHZHUNW��GLH�GH�VWXXUJURHS�PHW�KHW�RSWLPDOLVHUHQ�YDQ�GH
LQIRUPDWLH�XLWZLVVHOLQJ�ZLO�QDVWUHYHQ��2RN�ZRUGHQ�DFWLHV�EHVFKUHYHQ�ZDDUPHH�GH�DPELWLHV
ZDDUJHPDDNW�NXQQHQ�ZRUGHQ��,Q�KHW�YLVLHGRFXPHQW�ZRUGW�DIJHVORWHQ�PHW�HHQ�YRRU]HW�YRRU
YHUYROJVWDSSHQ�

'DDGZHUNHOLMNH�YHUWDOLQJ�YDQ�GH�YLVLH�QDDU�EHVOXLWYRUPLQJ�HQ�KHW�JHGUDJ�YDQ�DOOHGDJ�]DO�ELQQHQ
DOOH�SDUWLMHQ�SODDWV�PRHWHQ�YLQGHQ��+HW�YLVLHGRFXPHQW�LV�GDQ�RRN�EHGRHOG�RP�FRPPXQLFDWLH�WH
YHUJHPDNNHOLMNHQ�ULFKWLQJ�RQGHUQHPHUV�HQ�VHFWRUSDUWLMHQ�HQ�PHW�HONDDU�LQ�GLVFXVVLH�WH�JDDQ�RYHU
GH�ZHQVHOLMNKHLG�F�T��QRRG]DDN�YDQ�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�
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��� :HUNZLM]H
9DQ�EHODQJ�LV�RP�GH�MXLVWH�DPELDQFH�HQ�VIHHU�WH�VFKHSSHQ��ZDDULQ�PHQVHQ�HYHQ�ORV�NXQQHQ
NRPHQ�YDQ�KXQ�GDJHOLMNVH�RPJHYLQJ�HQ�EHVORPPHULQJHQ��HQ�ZDDULQ�UXLPWH�ZRUGW�JHVFKDSHQ
YRRU�HHQ�YHUWURXZHOLMNH�HQ�UHVSHFWYROOH�XLWZLVVHOLQJ�YDQ�JHGDFKWHQ�HQ�LGHHsQ��7HYHQV�ZRUGW�LQ�GH
DDQSDN�YDQ�GH�ZHUNVHVVLH�UXLPWH�JHPDDNW�YRRU�LQIRUPHOH�PRPHQWHQ��RPGDW�MXLVW�GDQ�YDDN�DOOHUOHL
LGHHsQ�HQ�JHGDFKWHQ�ZRUGHQ�XLWJHZLVVHOG�RI�RQWVWDDQ�

,Q�GH�YLVLHRQWZLNNHOLQJ�VWDDQ�GULH�YUDJHQ�FHQWUDDO�
�� :DDU�JDDQ�ZH�QDDU�WRH"
�� :DDU�VWDDQ�ZH�QX"
�� +RH�NRPHQ�ZH�GDDU�ZDDU�ZH�ZLOOHQ�]LMQ"
,Q�GH�ZHUNVHVVLHV�LV�JHEUXLN�JHPDDNW�YDQ�GH�PHWKRGH�YDQ�¶FUHDWLHYH�VSDQQLQJ·�YDQ�GH�5REHUW
)ULW] � ��GLH�HURS�LV�JHULFKW�PHQVHQ�JH]DPHQOLMN�LQ�EHZHJLQJ�WH�NULMJHQ�ULFKWLQJ�HHQ�JH]DPHQOLMN
JHVWHOG�GRHO��'H]H�PHWKRGH�LV�RSJHERXZG�URQG�ERYHQVWDDQGH�GULH�YUDJHQ�

$OV�HHUVWH�GLHQHQ�GH�JH]DPHQOLMNH�DPELWLHV�YDVWJHVWHOG�WH�ZRUGHQ��+HW�OLHIVW�]R�FRQFUHHW�PRJHOLMN�
PDDU�ZHO�UHDOLVWLVFK�HQ�KDDOEDDU��'H�WZHHGH�VWDS�LV�RP�GH�KXLGLJH�UHDOLWHLW�LQ�UHODWLH�WRW�GH
DPELWLHV�WH�RPVFKULMYHQ��(HUOLMN��QLHW�SRVLWLHYHU��PDDU�RRN�QLHW�QHJDWLHYHU�HQ�KHW�OLHIVW�]R�IHLWHOLMN
PRJHOLMN�HQ�LQ�REMHFWLHYH�RPVFKULMYLQJHQ��+HW�LV�KHW�LQ]LFKW�YDQ�GH�JURHS�LQ�ZDDU�]H�QDDU�WRH�ZLOW
HQ�ZDDU�]H�VWDDW��GDW�HUYRRU�]RUJW�GDW�]H�LQ�EHZHJLQJ�NRPW��'H�GHUGH�VWDS�LV�GDQ�RRN�JHULFKW�RS
KHW�IRUPXOHUHQ�YDQ�DFWLHV�HQ�VWDSSHQ�RP�GH�XLWJHVSURNHQ�DPELWLHV�WH�EHUHLNHQ��GDDUELM�UHNHQLQJ
KRXGHQG�PHW�PRJHOLMNH�VWLPXOHUHQGH�HQ�UHPPHQGH�IDFWRUHQ�
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'H�EHZHJLQJ�YDQ�HHQ�JURHS�PHQVHQ�LV�WRW�PLVOXNNHQ�JHGRHPG�DOV�]LM�PLQ�RI�PHHU�JHYDQJHQ�UDDNW
WXVVHQ�KHW�RS�HQ�QHHU�EHZHJHQ�WXVVHQ�DDQ�GH�HQH�NDQW�KHW�QDMDJHQ�YDQ�DPELWLHV�GLH�WH�KRRJ
JHJUHSHQ�]LMQ�HQ�DDQ�GH�DQGHUH�NDQW�KHW�EOLMYHQ�KDQJHQ�LQ�GH�KXLGLJH�VLWXDWLH��%HZHJLQJ�RQWVWDDW
DOV�HHQ�JRHGH�EDODQV�ZRUGW�JHYRQGHQ�WXVVHQ�HHQ�UHDOLVWLVFKH�HQ�KDDOEDUH�DPELWLH�HQ�HHQ�HHUOLMN�HQ
REMHFWLHI�LQ]LFKW�LQ�GH�KXLGLJH�UHDOLWHLW��'DQ�RQWVWDDW�HU�HHQ�¶FUHDWLHYH�VSDQQLQJ·�GLH�OHLGW�WRW�KHW
IRUPXOHUHQ�YDQ�DFWLHV�HQ�VWDSSHQ�GLH�YRRU�DOOH�SDUWLMHQ�JHZHQVW�HQ�KHOGHU�]LMQ�

5RQG�ERYHQVWDDQGH�GULH��HHQYRXGLJH�HQ�LQWXwWLHI�ORJLVFKH��YUDJHQ�HQ�KHW�PRGHO�YDQ�GH�FUHDWLHYH
VSDQQLQJ�]LMQ�GH�WZHH�ZHUNVHVVLH�WHQ�EHKRHYH�YDQ�GH�YLVLHRQWZLNNHOLQJ�JHRUJDQLVHHUG��%LM�GH
RUJDQLVDWLH�YDQ�GH�ZHUNVHVVLHV�LV�HHQ�EHODQJULMN�YHUWUHNSXQW�GDW�DOOH�GHHOQHPHUV�HHQ�EURQ�YDQ
NHQQLV�YRUPHQ��'H�RS]HW�YDQ�GH�ZHUNVHVVLHV�HQ�GH�JHKDQWHHUGH�ZHUNPHWKRGHQ��GLH�ZRUGHQ
JHEUXLNW�]LMQ�]RGDQLJ�GDW�JHOLMNZDDUGLJH�LQEUHQJ�YDQ�LHGHUV�NHQQLV�HQ�HUYDULQJHQ�]RYHHO�PRJHOLMN
LV�JHJDUDQGHHUG�HQ�ZRUGW�JHVWLPXOHHUG�

��� 5HVXOWDWHQ
'H�UHVXOWDWHQ�YDQ�GH�ZHUNVHVVLHV�]LMQ�YHUZHUNW�WRW�HHQ�DSDUW�GRFXPHQW�PHW�GH�WLWHO�´%LRORJLVFK
=LFKWEDDU��QDDU�RSWLPDOH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRUµ��]LH�ELMODJH������'LW
GRFXPHQW�]DO�ZRUGHQ�JHEUXLNW�RP�PHW�GH�RQGHUQHPHUV�HQ�EHWURNNHQ�SDUWLMHQ�LQ�GH�ELRORJLVFKH
VHFWRU�LQ�GLVFXVVLH�WH�WUHGHQ�RYHU�GH�ZHQVHOLMNKHLG�HQ�KDDOEDDUKHLG�YDQ�KHW�RQWZLNNHOHQ�YDQ�HHQ
LQIRUPDWLHV\VWHHP�YRRU�GH�VHFWRU��+HW�GRHO�KLHUYDQ�LV�RP�GUDDJYODN�WH�FUHsUHQ�HQ�SDUWLMHQ�WH
YLQGHQ�GLH�DFWLHI�EHWURNNHQ�ZLOOHQ�]LMQ�ELM�YHUYROJVWDSSHQ��,Q�GH]H�SDUDJUDDI�]DO�HHQ�NRUW
RYHU]LFKW�ZRUGHQ�JHJHYHQ�YDQ�GH�PHHVW�EHODQJULMNH�UHVXOWDWHQ�XLW�GH�YLVLHRQWZLNNHOLQJ�

'H�ELRORJLVFKH�VHFWRU�NDQ�WURWV�]LMQ�RS�KHWJHHQ�EHUHLNW�LV�LQ�KHW�YHUOHGHQ��/DQJ�YRRUGDW�KHW
EHJULS�¶0DDWVFKDSSHOLMN�9HUDQWZRRUG�2QGHUQHPHQ·��092��LQ�]ZDQJ�UDDNWH��KDQGHOGH�GH
ELRORJLVFKH�VHFWRU�DO�LQ�GLH�JHHVW��'HU�ELRORJLVFKH�VHFWRU�KHHIW�HFKWHU�RRN�HQNHOH�]RUJSXQWHQ�
�� 'H�NZHWVEDDUKHLG�YDQ�KHW�LPDJR�YDQ�GH�VHFWRU�
�� 'H�KRJH�DGPLQLVWUDWLHYH�ODVWHQ��HQ�
�� 2Q]H�EHSHUNLQJHQ�RP�GH�SRVLWLHYH�DVSHFWHQ�YDQ�ELRORJLVFKH�YRHGVHO�QDDU�GH�FRQVXPHQWHQ�WH

FRPPXQLFHUHQ�

'H�ELRORJLVFKH�VHFWRU�LV�GDDURP�YDQ�PHQLQJ�GDW�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ
GH�ELRORJLVFKH�VHFWRU�PHW�EHKXOS�YDQ�GH�KXLGLJH�PRJHOLMNKHGHQ�YDQ�,QIRUPDWLH�HQ�&RPPXQLFDWLH
7HFKQRORJLHsQ��,&7��ERYHQJHQRHPGH�]RUJHQ�NDQ�RPEXLJHQ�LQ�NDQVHQ��'DDUPHH�NDQ�GH�SRVLWLH
YDQ�GH�VHFWRU�VWHUN�YHUEHWHUG�ZRUGHQ�RP�]R�FRQWLQXwWHLW�HQ�JURHL�WH�ZDDUERUJHQ��2P�GDW�WH
EHUHLNHQ�]LMQ�HU�YLHU�DPELWLHV�JHIRUPXOHHUG�
�� ,QIRUPDWLHYRRU]LHQLQJ�HQ�ERUJLQJ�SURGXFWNZDOLWHLW
�� $GPLQLVWUDWLHYH�ODVWHQ�YHUOLFKWLQJ
�� 0DQDJHPHQW�LQVWUXPHQW
�� 0DUNHWLQJ�HQ�,PDJRYHUEHWHULQJ
'H�DPELWLHV�VWDDQ�LQ�KHW�WHNHQ�VWDDQ�YDQ�KHW�YHUEHWHUHQ�YDQ�GH�KXLGLJH�SRVLWLH�YDQ�GH�ELRORJLVFKH
VHFWRU�HQ�]LMQ�HHQ�YRRUZDDUGH�YRRU�GH�FRQWLQXwWHLW�HQ�GH�JURHL�YDQ�GH�VHFWRU�



��

� &RQFOXVLHV�HQ�DDQEHYHOLQJHQ

��� 5HVXOWDWHQ�HQ�FRQFOXVLHV
:DW�KHHIW�GLW�SURMHFW�QX�RSJHOHYHUG�YRRU�GH�ELRORJLVFKH�VHFWRU"�=LMQ�GH�JHVWHOGH�GRHOHQ��]RDOV
RSJHQRPHQ�LQ�KHW�RRUVSURQNHOLMNH�SURMHFWYRRUVWHO��JHKDDOG"�:DW�ZDUHQ�KLHUELM�GH�NULWLVFKH
VXFFHVIDFWRUHQ�HQ�ZDW�NDQ�PHQ�KLHUXLW�OHUHQ�YRRU�DQGHUH�SURMHFWHQ"�:DW�]LMQ�GH�YHUYROJVWDSSHQ
GLH�JHQRPHQ�GLHQHQ�WH�ZRUGHQ�QDDU�DDQOHLGLQJ�YDQ�GLW�SURMHFW"

0HQ�NDQ�FRQFOXGHUHQ�GDW�KHW�SURMHFW�DQGHUV�JHORSHQ�LV�GDQ�GH�EHWURNNHQ�SDUWLMHQ�LQ�HHUVWH
LQVWDQWLH�YRRU�RJHQ�KDGGHQ��'LW�ZLO�QLHW�]HJJHQ�GDW�KHW�SURMHFW�VOHFKW�OLHS�RI�XLWHLQGHOLMN�ZHLQLJ
KHHIW�RSJHOHYHUG��+HW�SURMHFW�KDG�DOV�RRUVSURQNHOLMNH�LQVWHHN��QDDVW�HHQ�LQYHQWDULVDWLH�YDQ
EHVWDDQGH�NHWHQLQIRUPDWLHV\VWHPHQ��KHW�GRHO�RP�HHQ�ZHUNHQG�SURWRW\SH�YDQ�HHQ
NHWHQLQIRUPDWLHV\VWHHP�RS�WH�OHYHUHQ�

=RDOV�YRRUDI�EHSDDOG�KHHIW�KHW�SURMHFW�GDQ�RRN�HHQ�RYHU]LFKW�YDQ�EHVWDDQGH
NHWHQLQIRUPDWLHV\VWHPHQ�RSJHOHYHUG��ZDDUELM�DDQJHJHYHQ�LV�ZHONH�OHVVHQ�KLHUXLW�JHOHHUG�NXQQHQ
ZRUGHQ�YRRU�GH�ELRORJLVFKH�VHFWRU��'LW�RYHU]LFKW�ZDV�YHUKHOGHUHQG�HQ�NDGHUVFKHSSHQG�YRRU�GH
YHUVFKLOOHQGH�SDUWLMHQ��+HW�KHHIW�HU�WHYHQV�WRH�JHOHLG�GDW�GH�SURMHFWLQ]HW�YHUEUHHG�LV�YDQ
NHWHQLQIRUPDWLHV\VWHPHQ�YRRU�GH�ELRORJLVFKH�ODQGERXZ�QDDU�KHW�RSWLPDOLVHUHQ�YDQ
LQIRUPDWLHVWURPHQ�YRRU�GH�ELRORJLVFKH�ODQGERXZ�

7LMGHQV�KHW�SURMHFW�LV�UHODWLHI�GLHS�LQJHJDDQ�RS�GH�FHQWUDOH�URO�YDQ�6NDO�DOV�LQIRUPDWLHYHU]DPHODDU
LQ�GH�ELRORJLVFKH�VHFWRU��=DNHQ�DOV��KRH�ORRSW�GDW�SURFHV��ZHONH�LQIRUPDWLH�ZRUGW�YHU]DPHOG�HQ
ZDDU�OLJJHQ�PRJHOLMNKHGHQ�YRRU�RQGHUVWHXQLQJ�YDQ�GH�FRQWUROHXU��KHW�FRQWUROH�HQ
FHUWLILFDWLHSURFHV��]LMQ�GDDUELM�RQGHUZHUS�YDQ�RQGHU]RHN�JHZHHVW�

,Q�GH�WZHH�SLORWV�$*)�NHWHQ�HQ�GLHUYRHGHUNHWHQ�LV�HHQ�DDQ]HW�JHJHYHQ�YRRU�GH�PRJHOLMNKHGHQ
GLH�KHW�RSWLPDOLVHUHQ�YDQ�LQIRUPDWLHVWURPHQ�NDQ�RSOHYHUHQ�YRRU�GH�ELRORJLVFKH�VHFWRU��2QGDQNV
FRPPLWPHQW�YDQ�GH�EHWURNNHQ�PDUNWSDUWLMHQ�ZHUG�HFKWHU�DO�VQHO�GXLGHOLMN�GDW�GH�ZHUN]DDPKHGHQ
YDQ�GH�SLORWV�LQJHEHG�GLHQGH�WH�ZRUGHQ�LQ�HHQ�JURWHU�JHKHHO�

2RN�LQ�GH�VWXXUJURHS�ZHUG�DO�JDDQGH�GXLGHOLMN�GDW�PHQ�EHKRHIWH�KDG�DDQ�HHQ�JHGUDJHQ�YLVLH�WHQ
DDQ]LHQ�YDQ�RSWLPDOH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU��'H]H�YLVLH�LV�LQ�HHQ�WZHHWDO
LQWHQVLHYH�ZHUNVHVVLHV�RQWZLNNHOG��+HW�YLVLHGRFXPHQW�LV�XLWHLQGHOLMN�KHW�PHHVW�EHODQJULMNH�I\VLHNH
UHVXOWDDW�YDQ�GLW�SURMHFW�JHZRUGHQ�HQ�ELHGW�HHQ�JRHG�VWDUWSXQW�YRRU�YHUYROJZHUN]DDPKHGHQ�HQ
SURMHFWHQ�

+HW�SURMHFW�LV�JHVWDUW�PHW�HHQ�UHODWLHYH�KRRJ�WHFKQRORJLVFK�HQ�RSORVVLQJJHULFKW�JHKDOWH�
*HGXUHQGH�KHW�SURMHFW�EOHHN�PHW�QDPH�KHW�JH]DPHQOLMNH�OHHUSURFHV�HQ�GH�YLVLHYRUPLQJ
EHODQJULMNHU��0HQ�VWDDW�QX�RS�KHW�SXQW�RP�FRQFUHWH�LQYXOOLQJ�WH�JHYHQ�DDQ�SLORW�SURMHFWHQ��GLH
SDVVHQ�ELQQHQ�GH�LQ�GLW�SURMHFW�RSJHVWHOGH�YLVLH�



��

��� �6DPHQZHUNLQJ
,Q�KHW�SURMHFW�LV�LQWHQVLHI�VDPHQJHZHUNW�WXVVHQ�GH�YHUVFKLOOHQGH�SDUWLMHQ��+HW�ZDV�HHQ�G\QDPLVFK�
VRPV�SROLWLHN�JHWLQW�SURFHV��ZDDUELM�]DNHQ�VRPV�KDUG�JHVSHHOG�ZHUGHQ��8LWHLQGHOLMN�RYHUKHHUVWH
HFKWHU�KHW�EHVHI�GDW�HU�HHQ�JH]DPHQOLMNH�XLWGDJLQJ�OLJW�YRRU�GH�ELRORJLVFKH�VHFWRU��'H�ELRORJLVFKH
VHFWRU�NDQ�]LFK�YHUGHU�RQWZLNNHOHQ�HQ�SURILOHUHQ�GRRU�LQIRUPDWLHVWURPHQ�GRRU�GH�SURGXFWLHNHWHQ
KHHQ�WH�RSWLPDOLVHUHQ��+LHUELM�RQGHUVWHXQG�GRRU�PRGHUQH�,QIRUPDWLH��HQ�&RPPXQLFDWLH
7HFKQRORJLH��,&7���+HW�VDPHQZHUNLQJSURFHV�OLMNW�ZHOOLFKW�ZDW�RQJHVWUXFWXUHHUG��PDDU�LV�QDDU
RQ]H�PHQLQJ�HVVHQWLHHO�JHZHHVW��'H�YHUVFKLOOHQGH�SDUWLMHQ�KHEEHQ�GLW�SURFHV�PRHWHQ�GRRUORSHQ
RP�WH�NRPHQ�ZDDU�PHQ�QX�LV�

��� �,PSDFW��NHQQLVYHUVSUHLGLQJ�HQ�YHUYROJ
+HW�SURMHFW�LV�HHQ�GXLGHOLMNH�VWLPXODQV�JHEOHNHQ�YRRU�GH�EHWURNNHQ�EUDQFKHRUJDQLVDWLHV�HQ�6NDO�LQ
KHW�JH]DPHQOLMN�GHILQLsUHQ�HQ�XLWYRHUHQ�YDQ�YHUYROJSURMHFWHQ��0HQ�KHHIW�DFWLHI�PHHJHZHUNW�HQ
]LFK�JHFRPPLWWHHUG�DDQ�HHQ�JH]DPHQOLMNH�JHGUDJHQ�HQ�RQWZLNNHOGH�YLVLH�HQ�]RGRHQGH�LV�LHGHU
YHUDQWZRRUGHOLMN�RP�GH]H�DOV�HHQ�VRRUW�DPEDVVDGHXU�XLW�WH�GUDJHQ�

+LHUWRH�GLHQW�HHUVW�GH�DFKWHUEDQ�YDQ�GH�YHUVFKLOOHQGH�RUJDQLVDWLHV�JHwQIRUPHHUG�WH�ZRUGHQ�HQ�]DO
JHWRHWVW�PRHWHQ�ZRUGHQ�LQ�KRHYHUUH�GH�YLVLH�RRN�GRRU�KHW�EHGULMIVOHYHQ�RQGHUVFKUHYHQ�ZRUGW�
2S�EDVLV�YDQ�GH]H�DDQYXOOLQJHQ�NDQ�YHUYROJHQV�FRQFUHWH�LQYXOOLQJ�JHJHYHQ�YDQ�SURMHFWHQ�

��� �/HVVRQV�OHDUQHG
'H�YROJHQGH�´OHVVRQV�OHDUQHGµ�NXQQHQ�JHGHILQLHHUG�ZRUGHQ�
• 3DVVLH��RYHUWXLJLQJ�WHQ�DDQ]LHQ�YDQ�GH�PRJHOLMNKHGHQ��HQ�SHUVRRQOLMN�FRPPLWPHQW�YDQ

LQGLYLGXHOH�SHUVRQHQ�ZDUHQ�FUXFLDDO�LQ�GLW�SURMHFW�
• 0HQVHQ�HQ�SDUWLMHQ�RYHUWXLJHQ�HQ�DFWLYHUHQ�GXXUW�ODQJHU�GDQ�LQ�HHUVWH�LQVWDQWLH�JHGDFKW�HQ

JHKRRSW��9HUDQGHULQJHQ�YHUJHQ�QX�HHQPDDO�WLMG�
• &RQVHQVXV��GUDDJYODN�HQ�HHQ�JHGHHOGH�YLVLH�ZDUHQ�RQRQWEHHUOLMN�YRRU�KHW�ZHOVODJHQ�YDQ�GLW

SURMHFW�
• (HQ�SURFHVPDWLJH�EHQDGHULQJ�YDQ�KHW�SURMHFW�LQ�QDXZH�VDPHQVSUDDN�PHW�LQKRXGHOLMNH

DVSHFWHQ�LV�GH�EHVWH�DDQSDN�JHEOHNHQ�
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� 5HIHUHQWLHV

>�@ $QQHYHOLQN��(��H�D��2QGHUQHPHU�&HQWUDDO�ELM�7HUXJGULQJLQJ�$GPLQLVWUDWLHYH�ODVWHQ�LQ�$JUDULVFK
1HGHUODQG��9HUNHQQLQJ�QDDU�GH�WRHNRPVWLJH�LQIRUPDWLH�DUFKLWHFWXXU�WXVVHQ�RYHUKHLG�HQ
DJUDULVFKH�RQGHUQHPLQJHQ��PDDUW�����

>�@ %HUJ��-��YDQ�GHQ��.HWHQLQWHJUDWLH��KWWS���ZZZ�MYGEFRQVXOWLQJ�FRP�SGI�NHWHQLQWHJUDWLH�SGI�
����

>�@ %RXZPDQ��+���=LQ�HQ�RQ]LQ�YDQ�EXVLQHVVPRGHOOHQ��ZZZ�LQIRUPDWLH�QO��DSULO�����
>�@ 'HUNVHQ��%���)RFXV�RS�RSWLPDOLVDWLH��ZZZ�LQIRUPDWLH�QO��PHL�����
>�@ (=���������,QWHUQDWLRQDOH�,&7�WRHWV�������GH�PHVR�WRHWV��(HQ�JH]DPHQOLMNH�SXEOLFDWLH�YDQ�KHW

0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ��YDQ�%LQQHQODQGVH�=DNHQ�HQ�.RQLQNULMNUHODWLHV��YDQ
-XVWLWLH�HQ�YDQ�2QGHUZLMV��&XOWXXU�HQ�:HWHQVFKDS��1RYHPEHU�������1HGHUODQG�

>�@ )UDQNHQ��+���6WHHQ��0���6WUDWLQJ��3��HQ�-DQVVHQ��:���'H�RUJDQLVDWLH�LQ�QHWZHUNSHUVSHFWLHI��IRFXV��
ZZZ�LQIRUPDWLH�QO��PHL�����

>�@ )ULW]��5���'H�ZHJ�YDQ�GH�PLQVWH�ZHHUVWDQG�YRRU�PDQDJHUV��2YHU�FUHDWLHI�OHLGLQJJHYHQ�HQ�KHW
RQWZHUSHQ�YDQ�VXFFHVYROOH�RUJDQLVDWLHV��7LHOW��/DQQRR�19�6FULSWXP�������

>�@ -RRVWHQ��6���+HW�HIIHFW�YDQ�SURFHVDUFKLWHFWXXU��ZZZ�LQIRUPDWLH�QO��VHSWHPEHU�����
>�@ 0DWKLMVVH��5��HQ�%HPHOPDQV��7���+HW�PDQDJHQ�YDQ�GLYHUVLWHLW��ZZZ�LQIRUPDWLH�QO��PDDUW�����
>��@ 6FKDQV��-�:��YDQ�GHU��0LOLHXNHXU�YDUNHQVYOHHV�GH�NHWHQ�GRRU��6WLFKWLQJ�$JUR�.HWHQ�.HQQLV�

IHEUXDUL�����
>��@ 6WXUP��%���%RVPD��+��HQ�6DQGHU��:��YDQ�GHU��%HHOGHQ�ELM�DUFKLWHFWXXU��ZZZ�LQIRUPDWLH�

QRYHPEHU�����
>��@ :LHOLQJD��(���1HWZHUNHQ�DOV�OHYHQG�ZHHIVHO��HHQ�VWXGLH�QDDU�NHQQLV��OHLGHUVFKDS�HQ�GH�URO�YDQ�GH

RYHUKHLG�LQ�GH�1HGHUODQGVH�ODQGERXZ�VLQGV�����������
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'DQNZRRUG
=RQGHU�GH�YRRUWGXUHQGH�LQ]HW�HQ�RYHUWXLJLQJ�YDQ�GH�PRJHOLMNKHGHQ�YDQ�,&7�YRRU�GH�ELRORJLVFKH
VHFWRU�YDQ�%DYR�YDQ�GHU�,GVHUW�]RX�KHW�SURMHFW�QRRLW�]R�YHU�JHNRPHQ�]LMQ��3DXOLHQH�0DUV�KHHIW�DOV
HHUVWH�VWXXUJURHSYRRU]LWVWHU�YHHO�ZHUN�YHUULFKW�ELQQHQ�6NDO�HQ�GH�XUJHQWLH�YDQ�HHQ�DFWLHYH
GHHOQDPH�YDQ�6NDO�GXLGHOLMN�JHPDDNW��$G�2UGHOPDQ�YDQ�$,3�KHHIW�PHW�QDPH�LQ�GH�DDQORRS�HQ
DDQ�KHW�EHJLQ�YDQ�KHW�SURMHFW�HHQ�EHODQJULMNH�URO�JHVSHHOG�RP�JHGDFKWHQ�WH�FRQFUHWLVHUHQ�HQ�RP
DDQ�WH�JHYHQ�ZDDU�PRJHOLMNKHGHQ�OLJJHQ��7KHR�GH�*URRW�KHHIW�DOV�VWXXUJURHSYRRU]LWWHU�DOV�HHQ
ZDDUGHYROOH�HQ�RQPLVEDUH�LQVSLUDWLHEURQ�JHGLHQG��0HW�QDPH�]LMQ�SUDNWLMNHUYDULQJ�ELQQHQ�036
ZDV�FUXFLDDO��2VFDU�YDQ�GH�%RH]HP�ZDV�DOWLMG�HHQ�EHODQJULMNH�EURQ�RP�JH]DPHQOLMN�RYHU�GH
YROJHQGH�VWDSSHQ�QD�WH�GHQNHQ�

9HUGHU�ZLO�LN�GH�YROJHQGH�PHQVHQ�PHW�QDPH�EHGDQNHQ�YRRU�KXQ�LQ]HW��DOOH�SHUVRQHQ�EHWURNNHQ
ELM�GH�EHLGH�SLORWV��$UMDQ�0RQWHQ\��$..���3HWHU�YDQ�,MVHQGRRUQ��(267$���6MRUV�:LOOHPV��-DDS
GH�9ULHV��)UHG�YDQ�%UX[YRRUW�HQ�6NDO�PHGHUZHUNHUV��+HQN�6PLW�HQ�5RQDOG�GH�*UDDII��:,1*��
/RENH�&RSSHQV�HQ�)ORRU�9HUGHQLXV��$	)��

+HW�ZDV�HHQ�KHOH�XLWGDJLQJ�YRRU�PLM]HOI��PDDU�LN�KHE�HU�YDQ�JHQRWHQ�

5DRXO�9HUQqGH��SURMHFWOHLGHU�
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%LMODJH����3URMHFWYRRUVWHO
���.DGHU
'H�ELRORJLVFKH�VHFWRU�VWDDW�YRRU�HHQ�JURWH�XLWGDJLQJ��2QGHUVWHXQG�GRRU�GH�RYHUKHLG�SUREHHUW�GH
VHFWRU�GH�DPELWLHX]H�GRHOVWHOOLQJHQ�YDQ�����DUHDDO�LQ������HQ����RP]HW�LQ������WH�UHDOLVHUHQ�
+LHUYRRU�]LMQ�DO�GLYHUVH�SURMHFWHQ�ELQQHQ�$..�HQ�GH�7DVNIRUFH�%LRORJLVFKH�ODQGERXZ�RSJH]HW�
(U�ORSHQ�PRPHQWHHO�JHHQ�SURMHFWHQ�ZDDULQ�6NDO�GDQ�ZHO�HHQ�NHWHQLQIRUPDWLHV\VWHHP�HHQ�FHQWUDOH
URO�VSHOHQ��6NDO�DOV�WRH]LFKWKRXGHU�RS�GH�QDOHYLQJ�YDQ�GH�ZHWJHYLQJ�RS�GH�ELRORJLVFKH
SURGXFWLHPHWKRGH��(*����������VSHHOW�HHQ�FUXFLDOH�URO�LQ�GH�FRPPXQLFDWLH�HQ�KHW�YHUWURXZHQ
QDDU�GH�FRQVXPHQW��+LHUELM�ZRUGW�JHEUXLN�JHPDDNW�YDQ�KHW�(.2�NHXUPHUN�GDW�VWDDW�YRRU
JHJDUDQGHHUG�ELRORJLVFK�JHSURGXFHHUGH�OHYHQVPLGGHOHQ�

1DDVW�YRHGVHOYHLOLJKHLG�VSHHOW�YRRU�GH�ELRORJLVFKH�VHFWRU�RRN�KHW�ULVLFR�GDW�SURGXFWHQ�ZHOLVZDDU
YRHGVHOYHLOLJ�]LMQ��PDDU�QLHW�FRQIRUP�GH�ELRORJLVFKH�SURGXFWLH�PHWKRGHQ�JHSURGXFHHUG�]LMQ��7H
GHQNHQ�YDOW�DDQ�QLHW�KHW�WRHJHVWDQH�JHEUXLN�YDQ�EHVWULMGLQJVPLGGHOHQ�RI�YHUPHQJLQJ�PHW
JDQJEDUH�SDUWLMHQ�

(HQ�H[WUD�ULVLFR�LQ�GH�ELRORJLVFKH�VHFWRU�LV�GDW�HHQ�SUREOHHP�PHW�ELMYRRUEHHOG�ELRORJLVFKH�NLSSHQ
QLHW�KRRIG]DNHOLMN�EHSHUNW�EOLMIW�WRW�NLSSHQ��PDDU�RRN�]LMQ�ZHHUVODJ�KHHIW�RS�KHW�YHUWURXZHQ�GDW
FRQVXPHQWHQ�KHEEHQ�LQ�DQGHUH�ELRORJLVFKH�SURGXFWHQ��(U�LV�GXV�HHQ�GXLGHOLMN�VHFWRUEHODQJ�RP�WH
NRPHQ�WRW�WUDQVSDUDQWH�NHWHQV��GLH�VQHO�NXQQHQ�UHDJHUHQ�HQ�LQIRUPDWLH�NXQQHQ�OHYHUHQ�RYHU
RRUVSURQJ��SURGXFWLHPHWKRGH�HQ�YHUZHUNLQJVVWDSSHQ�YDQ�SURGXFWHQ�

+HW�EOLMNW�LQ�GH�SUDNWLMN�GDW�PHW�QDPH�GH�LPSRUWHQ�YDQ�ELRORJLVFKH�SURGXFWHQ�YDQ�EXLWHQ�GH�(8
HHQ�ULVLFRIDFWRU�YRUPHQ��'H�JHJHYHQV�URQG�RRUVSURQJ�HQ�SURGXFWLHPHWKRGH�]LMQ�PLQGHU�KDUG�HQ
HU�YLQGW�YDNHU�YHUPHQJLQJ�HQ�IUDXGH�YDQ�SDUWLMHQ�SODDWV�

%ULWVH�FRQVXPHQW�NDQ�RRUVSURQJ�ELRORJLVFKH�JURHQWH�RQOLQH�DFKWHUKDOHQ
%H]RHNHUV�YDQ�GH�%ULWVH�VXSHUPDUNWNHWHQ�6DLQVEXU\
V�NXQQHQ�QX�RQOLQH�DFKWHUKDOHQ�ZDDU�GH�GRRU�KXQ�JHNRFKWH�ELRORJLVFKH
JURHQWH�HQ�IUXLW�]LMQ�JHWHHOG���+LHUPHH�SUREHUHQ�ZH�KHW�EHZXVW]LMQ�HQ�YHUWURXZHQ�LQ�ELRORJLVFK�JHWHHOGH�SURGXFWHQ�ELM�GH
FRQVXPHQW�WH�YHUJURWHQ���DOGXV�6DLQVEXU\
V�
9LD�GH�ZHEVLWH�NDQ�GH�FRQVXPHQW�GRRU�PLGGHO�YDQ�HHQ�FRGH�LQIRUPDWLH�HQ�IRWR
V�YDQ�KHW�EHGULMI�EHNLMNHQ�ZDDU�KHW�JHNRFKWH
SURGXFW�LV�JHWHHOG��$O�KHW�ELRORJLVFKH�IUXLW�HQ�JURHQWH�LQ�KHW�DVVRUWLPHQW�YDQ�6DLQVEXU\
V�LV�KLHUYRRU�YRRU]LHQ�YDQ�HHQ
XQLHNH���FLMIHULJH�FRGH�
'RRU�KHW�YLUWXHOH�EH]RHN�NULMJW�GH�FRQVXPHQW�HHQ�EHWHU�LQ]LFKW�LQ�GH�SURGXFWLHNHWHQ�YDQ�ELRORJLVFKH�SURGXFWHQ��'H
VXSHUPDUNWNHWHQ�NZDP�DO�HHUGHU�PHW�KHW�LGHH��WRHQ�DOOHHQ�YRRU�DDUGDSSHOV��,Q�GH�WRHNRPVW�]DO�KHW�V\VWHHP�ZRUGHQ
DDQJHYXOG�PHW�ELRORJLVFK�YOHHV���$JUL+ROODQG���������
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1DDVW�GH]H�EHGUHLJLQJHQ�OLJW�HU�RRN�HHQ�NDQV�HQ�HHQ�XLWGDJLQJ�YRRU�GH�VHFWRU��'H�ELRORJLVFKH
VHFWRU�KHHIW�YDQXLW�GH�HLVHQ�YDQ�GH�ELRORJLVFKH�ZHWJHYLQJ�DO�PHHU�LQ]LFKW�LQ�GH�RRUVSURQJ�HQ
RPVWDQGLJKHGHQ�YDQ�SURGXFWLH�HQ�YHUZHUNLQJ�GDQ�GH�JDQJEDUH�VHFWRU��+LHU�]RX�PHQ�]LFK�RS
GLHQHQ�WH�SURILOHUHQ�HQ�GH�UHODWLHYH�YRRUVSURQJ�PRHWHQ�YHUJURWHQ�HQ�DDQWRQHQ�GDW�ELRORJLVFKH
SURGXFWHQ�WH�DOOHQ�WLMGHQ�NXQQHQ�ZRUGHQ�JHYROJG�

8LWGDJLQJ�YDQ�GLW�SURMHFW�LV�RP�WH�NLMNHQ�LQ�KRHYHUUH�LQ�VDPHQZHUNLQJ�PHW�6NDO�HHQ
NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU�HHQ�ELMGUDJH�NDQ�OHYHUHQ�DDQ�GH�JURHL�HQ�KHW
LPDJR�YDQ�GH�ELRORJLVFKH�VHFWRU�HQ�GH�YHUGHUH�¶SURIHVVLRQDOLVHULQJ·�YDQ�GH�FRQWUROH�HQ�FHUWLILFDWLH
YDQ�KHW�ELRORJLVFK�NHXUPHUN��)RFXV�OLJW�LQ�GLW�SURMHFW�GXV�QLHW�RS�LQGLYLGXHOH�SURGXFWLH�NHWHQV�

%HVWDDQGH�YRRUEHHOGHQ�YDQ�EHVWDDQGH��PHHU�RI�PLQGHU�VXFFHVYROOH��NHWHQLQIRUPDWLHV\VWHPHQ�LQ
JDQJEDUH�VHFWRU�]LMQ�036��*URHLQHW��'XXUWHHOW��3HWHUV�)DUP��1XWUDFH��9,3�HQ�DQGHUH��9DQ�GH]H
HUYDULQJHQ�NDQ�GH�ELRORJLVFKH�VHFWRU�OHULQJ�WUHNNHQ�HQ�]LMQ�YRRUGHOHQ�GRHQ��9RRU]RYHU�QRJ�QLHW
EHNHQG�ELM�GH�EHWURNNHQ�RQGHU]RHNHUV��ZRUGHQ�GH�KLHUPHH�RSJHGDQH�HUYDULQJHQ�LQ�GLW�SURMHFW
JHwQYHQWDULVHHUG�HQ�YRUPHQ�GDDUPHH�HHQ�EHODQJULMN�YHUWUHNSXQW�YRRU�KHW�WH�RQWZLNNHOHQ
NHWHQLQIRUPDWLHV\VWHHP��,Q�RQGHUOLQJ�RYHUOHJ�WXVVHQ�$	)��6NDO��9%3�HQ�$,3�LV�KHW�LQLWLsOH�LGHH
QDGHU�XLWJHZHUNW��/72�9DNJURHS�%LRORJLVFKH�7HOHUV�KHHIW�LQ�HHQ�ODWHU�VWDGLXP�DDQJHKDDNW�

���3UREOHHPVWHOOLQJ
'H�KXLGLJH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU�NXQQHQ�YHUHHQYRXGLJG�HQ�VFKHPDWLVFK
ZHHUJHJHYHQ�ZRUGHQ�]RDOV�LQ�ILJXXU����+LHULQ�VSHHOW�6NDO�HHQ�FHQWUDOH�URO�LQ�KHW�YHU]DPHOHQ�YDQ
LQIRUPDWLH�GLH�QRGLJ�LV�YRRU�GH�FRQWUROH�RS�GH�ELRORJLVFKH�SURGXFWLH�PHWKRGHV��'H]H�LQIRUPDWLH
ZRUGW�VOHFKWV�LQ�EHSHUNW�PDWH�RI�QLHW�WHUXJJHJHYHQ�DDQ�GH�EHWURNNHQ�EHGULMYHQ��9HUGHU�LV�KHW�]R
GDW�GH�EHGULMYHQ�RYHULJH�LQIRUPDWLH�PDDU�RRN�GHHOV�GH]HOIGH�LQIRUPDWLH�DOV�UHHGV�DDQ�6NDO�JHJHYHQ
DDQ�GHUGHQ�DDQOHYHUHQ�HQ�6NDO�EHSHUNW�LQIRUPDWLH�YDQ�GHUGHQ�RQWYDQJW��+LHUELM�NDQ�PHQ�GHQNHQ
DDQ�DQGHUH�FRQWUROH�RUJDQLVDWLHV��9HUGHU�EHKHUHQ�HQNHOH�VFKDNHOV��PHW�QDPH�FR|SHUDWLHV�HQ
YHUZHUNHQGH�EHGULMYHQ��RRN�LQIRUPDWLH�YDQ�DQGHUH�NHWHQVFKDNHOV�

%ULWVH�RQGHU]RHNHUV�WUHIIHQ�JJR
V�DDQ�LQ�ELRORJLVFKH�SURGXFWHQ
%LRORJLVFK�JHSURGXFHHUGH�YRHGLQJVSURGXFWHQ�HQ�JH]RQGKHLGVSURGXFWHQ�LQ�*URRW�%ULWWDQQLs�EOLMNHQ�UHJHOPDWLJ
JHQHWLVFK�JHPRGLILFHHUGH�RUJDQLVPHQ��JJR
V��WH�EHYDWWWHQ��3URIHVVRU�0DUN�3DUWULGJH�HQ�]LMQ�FROOHJD�'HQLV
0XUSK\�YDQ�GH�XQLYHUVLWHLW�LQ�*ODPRUJDQ�KHEEHQ�LQ�WRWDDO����SURGXFWHQ�PHW�VRMD�RQGHU]RFKW��,Q����YDQ�GH���
SURGXFWHQ�WURIIHQ�]LM�JJR
V�DDQ�
9DQ�GH�SURGXFWHQ�ZDDULQ�VSRUHQ�YDQ�JJR
V�ZHUGHQ�JHYRQGHQ��NHQGHQ�HU���HHQ�YHUPHOGLQJ�RS�KHW�HWLNHW�GDW�KHW

JHJDUDQGHHUG�YULM�YDQ�JJR
V�RI�
ELRORJLVFK
�]RX�]LMQ�JHSURGXFHHUG��,Q�YLHU�SURGXFWHQ�ODJ�KHW�JHKDOWH�GDW�ZHUG�JHYRQGHQ
ERYHQ�GH�JHOGHQGH�OLPLHW�YRRU�ELRORJLVFKH�SURGXFWHQ�]RDOV�GLH�LQ�KHW�9HUHQLJG�.RQLQNULMN�LV�LQJHVWHOG�GRRU�GH�6RLO
$VVRFLDWLRQ�
9ROJHQV�GH�RQGHU]RHNHUV�EHVWDDW�HHQ�JURRW�GHHO�YDQ�GH�VRMD�GLH�ZRUGW�JHSURGXFHHUG�WHJHQZRRUGLJ�XLW�JHQHWLVFK
JHPRGLILFHHUGH�YDULDQWHQ�HQ�QHHPW�KHW�DDQGHHO�GDDUYDQ�QRJ�VWHHGV�WRH��:DQQHHU�HU�GRRU�OHYHUDQFLHUV�QLHW�HUJ�VFKHUS�ZRUGW
JHFRQWUROHHUG�LV�GH�NDQV�JURRW�GDW�]H�KXQ�SURGXFWHQ�WHQ�RQUHFKWH�DOV�
YULM�YDQ�JJR
V
�DDQSULM]HQ�
$JUL+ROODQG����������
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)LJXXU���+XLGLJH�VLWXDWLH�LQIRUPDWLHVWURPHQ
(HQ�PRJHOLMNH�WRHNRPVWLJH�VLWXDWLH�LV�ZHHUJHJHYHQ�LQ�ILJXXU����+LHUELM�VSHHOW�HHQ
NHWHQLQIRUPDWLHV\VWHHP�EHKHHUG�GRRU�GH�VHFWRU��6NDO�RI�HHQ�DQGHUH�RQDIKDQNHOLMNH�SDUWLM�HHQ
FHQWUDOH�URO��+HW�NHWHQLQIRUPDWLHV\VWHHP�YHU]DPHOW�LQIRUPDWLH�HQ�JHHIW�GH]H�DO�GDQ�QLHW�EHZHUNW
WHUXJ�DDQ�GH�EHGULMYHQ��'DDUQDDVW�OHYHUW�KHW�GRRU�GH�HLJHQDDU�JHDXWRULVHHUGH�LQIRUPDWLH�DDQ�6NDO
HQ�DDQ�GHUGHQ��ELMYRRUEHHOG�GH�WRH]LFKWKRXGHU��RYHUKHLG�

8LW�GH]H�EHVFKULMYLQJ�ZRUGW�GXLGHOLMN�GDW�HU�PHW�QDPH�WZHH�EHODQJKHEEHQGHQ�]LMQ��WH�ZHWHQ�6NDO
DOV�WRH]LFKWKRXGHU�HQ�GH�LQGLYLGXHOH�EHGULMYHQ�GDQ�ZHO�NHWHQV��+LHURQGHU�]XOOHQ�EHLGH
SHUVSHFWLHYHQ�QDGHU�XLWJHZHUNW�ZRUGHQ�

Bedrijf DBedrijf B Bedrijf C Bedrijf E

6NDO

'HUGHQ

+XLGLJH�VLWXDWLH

Bedrijf A
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)LJXXU����0RJHOLMNH�WRHNRPVWLJH�VLWXDWLH�LQIRUPDWLHVWURPHQ

3HUVSHFWLHI�6NDO
9DQXLW�6NDO�EH]LHQ�VSHHOW�PHW�QDPH�GH�WRH]LFKWKRXGHQGH�WDDN�HHQ�FHQWUDOH�URO��6NDO�LV�ZHWWHOLMN
DDQJHZH]HQ�HQ�YHUDQWZRRUGHOLMN�YRRU�GH�FRQWUROH�HQ�GH�XLWHLQGHOLMNH�FHUWLILFDWLH�YDQ�GH
ELRORJLVFKH�ODQGERXZ��'LW�LV�GH�NHUQDFWLYLWHLW�YDQ�6NDO��*H]LHQ�YDQXLW�GH]H�NHUQDFWLYLWHLW�HQ�GH
GDDUDDQ�JHUHODWHHUGH�ZHUN]DDPKHGHQ�VSHOHQ�GH�YROJHQGH�DVSHFWHQ�YRRU�HHQ
NHWHQLQIRUPDWLHV\VWHHP�
Õ 0RJHOLMNKHLG�RP�VQHOOHU�HQ�HIIHFWLHYHU�SURGXFWHQ�WH�NXQQHQ�WUDFHUHQ�LQ�JHYDO�YDQ

FRQWDPLQDWLHV�RI�IUDXGHV�ZHONH�GH�ELRORJLVFKH�NZDOLWHLW�LQ�JHYDDU�EUHQJHQ�
Õ 0RJHOLMNKHLG�WRW�ZHE�EDVHG�RQ�OLQH�LQYRHU�YDQ�UHOHYDQWH�JHJHYHQV�GRRU�SURGXFHQWHQ�RI�YLD

HOHNWURQLVFKH�GDWDXLWZLVVHOLQJ��ELMYRRUEHHOG�YLD�;0/��YRRU��$OV�YRRUEHHOG�NDQ�KLHU�JHQRHPG
ZRUGHQ�LQYRHULQJ�WHHOWSODQQHQ�YDQ�ERHUHQ�

Õ 0RJHOLMNKHGHQ�WRW�HOHNWURQLVFKH�FHUWLILFDDW�DIJLIWH
Õ 2SWLPDOH�ULVLFR�LQYHQWDULVDWLH�YDQ�WH�YHUZDFKWHQ�RYHUWUHGLQJHQ�YDQ�ELRORJLVFKH�SURGXFWLH

�ULVN�DVVHVVPHQW�HQ�WUHQG�DQDO\VHV��HQ�GDDUDDQ�JHNRSSHOGH�DDQVWXULQJ�YDQ�FRQWUROHV�
Õ 2Q�OLQH�EHVFKLNEDDUKHLG�YDQ�JHJHYHQV�YRRU�GH�FRQWUROHXUV�WLMGHQV�GH�FRQWUROHV��&RQWUROHXUV

]RXGHQ�NXQQHQ�LQEHOOHQ�HQ�JHJHYHQV�NXQQHQ�YHULILsUHQ�
Õ 'RRU�HOHNWURQLVFKH�EHVFKLNEDDUKHLG�YDQ�JHJHYHQV�NDQ�GH�FRQWUROH�YDQ�GH�ERHNKRXGLQJ�YDQ

EHGULMYHQ�VQHOOHU�HQ�HIIHFWLHYHU��'H�FRQWUROHXU�LV�]RGRHQGH�PHHU�EH]LJ�PHW�GDDGZHUNHOLMNH
FRQWUROH�LQ�SODDWV�YDQ�PHW�KHW�DFKWHUKDOHQ�YDQ�LQIRUPDWLH�
'H�DGPLQLVWUDWLH�RS�YHUVFKLOOHQGH�ERHUHQEHGULMYHQ�LV�QLHW�HHQGXLGLJ�HQ�DOWLMG�LQ]LFKWHOLMN�
9RRU�GLYHUVH�VHFWRUHQ�LV�KHW�DGPLQLVWUDWLHYH�V\VWHHP�WH�XQLIRUPHUHQ�HQ�GLJLWDDO�RP�WH�]HWWHQ�

Õ 6QHOOH�EHVFKLNEDDUKHLG�YDQ�DFWXHOH�VWDWLVWLVFKH�JHJHYHQV�

Bedrijf A Bedrijf DBedrijf B Bedrijf C Bedrijf E

.,6

0RJHOLMNH�WRHNRPVW�VLWXDWLH

6NDO

'HUGHQ
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(HQ�HQ�DQGHU�]DO�OHLGHQ�WRW�
�� 9HUEHWHULQJ�YDQ�GH�ZHUNZLM]H�FRQWUROH�HQ�FHUWLILFDWLH�ZDDUELM�GH�DDQGDFKW�JHULFKW�ZRUGW�RS�GH

ULVLFR·V�LQ�GH�NHWHQ��RIZHO�EHWHUH�JDUDQWLHV�RYHU�ELRORJLVFKH�SURGXFWHQ��HQ
�� .RVWHQUHGXFWLH��GRRUPLGGHO�YDQ�HIILFLsQWH�HQ�HIIHFWLHYH�FRQWUROHV�HQ�DGPLQLVWUDWLHYH

YHUZHUNLQJ�JHJHYHQV��

3HUVSHFWLHI�EHGULMIVOHYHQ
9RRU�KHW�EHGULMIVOHYHQ�VSHOHQ�QDDVW�YHUJHOLMNEDUH�RYHUZHJLQJHQ�PHHU�GH�FRPPHUFLsOH�DVSHFWHQ�
(HQ�EHODQJULMNH�LV�KHW�ZLQQHQ�HQ�YDVWKRXGHQ�YDQ�KHW�YHUWURXZHQ�YDQ�GH�FRQVXPHQW�LQ�KHW
ELRORJLVFK�SURGXFW��2IZHO�LV�KHW�HFKW�ZHO�ZDDUG�RP�DDQ]LHQOLMN�PHHU�WH�EHWDOHQ�YRRU�HHQ
ELRORJLVFK�SURGXFW��NDQ�LN�KHW�YHUWURXZHQ��(HQ�HIIHFWLHYH�HQ�HIILFLsQWH�FRQWUROH�LV�GXV�HHQ�PXVW�
'DDUQDDVW�LV�KHW�EHODQJULMN�GDW�LQ�JHYDO�YDQ�RQUHJHOPDWLJKHGHQ��YHURRU]DDNW�GRRU�FRQWDPLQDWLH�RI
IUDXGH��GH�ELRORJLVFKH�VHFWRU�LQ�VWDDW�LV�VQHO�HQ�DGHTXDDW�WH�UHDJHUHQ�

9RRU�KHW�EHGULMIVOHYHQ�VSHOHQ�GH�YROJHQGH�DVSHFWHQ�
Õ 0RJHOLMNKHLG�RP�VQHOOHU�HQ�HIIHFWLHYHU�SURGXFWHQ�WH�NXQQHQ�WUDFHUHQ�LQ�JHYDO�YDQ

FRQWDPLQDWLHV�RI�IUDXGHV��'LW�]RZHO�LQ�UHODWLH�WRW�GH�ELRORJLVFKH�NZDOLWHLW�DOV�RRN�RYHULJH
DVSHFWHQ�]RDOV�K\JLsQH�HQ�YRHGVHOYHLOLJKHLG�

Õ 0HHU�LQ]LFKW�LQ�GH�RRUVSURQJ�HQ�GH�WUDQVSRUW�HQ�RSVODJ�FRQGLWLHV�LQ�GH�NHWHQ�HQ�]RGRHQGH
PHHU�]HNHUKHLG�RYHU�KHUNRPVW�HQ�EHWURXZEDDUKHLG�SURGXFWHQ�

Õ %HWHUH�EHVFKLNEDDUKHLG�YDQ�FRQVXPHQWHQ�LQIRUPDWLH�RPWUHQW�FRQWUROH�HQ�FHUWLILFDWLH�HQ�GH
RRUVSURQJ�HQ�SURGXFWLH�RPVWDQGLJKHGHQ�YDQ�ELRORJLVFKH�SURGXFWHQ��]LH�3HWHUV�)DUP
FRQFHSW���7UDQVSDUDQWLH�ELRORJLVFKH�NHWHQV�QHHPW�WRH�

Õ $GPLQLVWUDWLHYH�ODVWHQYHUOLFKWLQJ�GRRUGDW�LQIRUPDWLH�GRRUJHVOXLVG�NDQ�ZRUGHQ�QDDU�GHUGHQ
�ELMYRRUEHHOG��805��8QLIRUPH�0LOLHX�5HJLVWUDWLH��RI�,GHQWLILFDWLH�	�5HJLVWUDWLH��HQ�GRRUGDW
YHUZHUNHUV�KXQ�(53�V\VWHPHQ�NXQQHQ�NRSSHOHQ�DDQ�6NDO�EHVWDQGHQ�HQ�]RGRHQGH�GLQJHQ�QLHW
GXEEHO�KRHYHQ�WH�GRHQ

Õ 0RJHOLMNKHLG�RP�DDQZH]LJH�LQIRUPDWLH�WH�YHUZHUNHQ�HQ�YHUJHOLMNHQGH�RYHU]LFKWHQ�WH�NXQQHQ
PDNHQ��EHQFKPDUNLQJ���'H]H�RYHU]LFKWHQ�NXQQHQ�ELMYRRUEHHOG�LQ]LFKW�JHYHQ�LQ�GH�SURGXFWLH
YDQ�YHUJHOLMNEDUH�ERHUHQ��/HUHQ�YDQ�HONDDU�ZRUGW�PRJHOLMN�HQ�GLW�]DO�OHLGHQ�WRW�YHUKRJLQJ
ELRORJLVFKH�SURGXFWLH�

9RRU�HHQ�JURRW�GHHO�LV�GH�VHFWRU�]LFK�QLHW�EHZXVW�YDQ�GH�YRRUGHOHQ�GLH�KHW�NDQ�EHKDOHQ�PHW�HHQ
RSWLPDDO�NHWHQLQIRUPDWLHV\VWHHP�

(HQ�HQ�DQGHU�]DO�OHLGHQ�WRW�
�� 6WHUNHUH�PDUNWSRVLWLH�GRRU�PHHU�YHUWURXZHQ�HQ�EHWHU�LPDJR�YDQ�ELRORJLVFKH�SURGXFWHQ
�� .RVWHQUHGXFWLH�GRRU�HIILFLsQWHUH�HQ�HIIHFWLHYHUH�ZHUNZLM]H�6NDO��HLJHQ�EHGULMIVYRHULQJ�HQ�NHWHQ
�� 3URGXFWLHYHUKRJLQJ�GRRUGDW�RQGHU�DQGHUH�GRRU�EHGULMIVYHUJHOLMNLQJHQ�SURGXFHQWHQ�PHHU

SURGXFWHQ�SURGXFHUHQ
�� $IQDPH�NZHWVEDDUKHLG�ELRORJLVFKH�VHFWRU�LQ�JHYDO�YDQ�IUDXGH�RI�FRQWDPLQDWLHV�HQ�KLHUGRRU

ODJHU�EHGULMIVULVLFR�
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���3URMHFWGRHOVWHOOLQJHQ
'H�GRHOVWHOOLQJ�YDQ�KHW�SURMHFW�ZRUGW�DOV�YROJW�RPVFKUHYHQ�

+HW�LV�EHODQJULMN�RP�GH�EHRRJGH�GRHOVWHOOLQJ�HQ�UHVXOWDDW�RS�WH�VSOLWVHQ�LQ�WZHH�FDWHJRULHsQ�
�� 9HUGHUH�RQWZLNNHOLQJ�YDQ�NHQQLV�HQ�HUYDULQJ�P�E�W��NHWHQLQIRUPDWLHV\VWHPHQ�
�� 9HUGHUH�RQWZLNNHOLQJ�YDQ�PHWKRGHQ�HQ�WHFKQLHNHQ�YRRU�GH�RQGHUVWHXQLQJ�YDQ�FRPSOH[H

VDPHQZHUNLQJV��HQ�EHVOXLWYRUPLQJVSURFHVVHQ�GLH�JH]DPHQOLMN�PHW�GH�GHHOQHPHUV�HQ�GHUGHQ
ZRUGHQ�GRRUORSHQ�

$G���'LW�SURMHFW�PDDNW�JHEUXLN�YDQ�HQ�ERXZW�YRRUW�RS�UHHGV�RQWZLNNHOGH�NHQQLV�HQ
LQYHQWDULVDWLHV�LQ�DQGHUH�VHFWRUHQ� � �%LQQHQ�$	)�LV�GH�DIJHORSHQ�MDUHQ��PHW�QDPH�GRRU�GH
RQGHU]RHNHUV�-DQ�7RS�HQ�)ORRU�9HUGHQLXV��]RZHO�FRQFHSWXHHO��PHWKRGLVFK�DOV�HPSLULVFK
YHHO�NHQQLV�RQWZLNNHOG�HQ�HUYDULQJ�RSJHGDDQ�RYHU�NHWHQ�LQIRUPDWLH�V\VWHPHQ��VSHFLDDO
P�E�W��WUDFNLQJ�	�WUDFLQJ��'LW�ODDWVWH�YRUPW�RRN�LQ�KHW�KLHU�EHWUHIIHQGH�SURMHFWYRRUVWHO�GH
NHUQ�YDQ�KHW�WH�RQWZLNNHOHQ�NHWHQLQIRUPDWLHV\VWHHP��0HW�QDPH�ZRUGW�KLHU�JHQRHPG�GH
PHWKRGH�)RRG3ULQW � ��'H]H�PHWKRGH�PDDNW�KHW�YRRU�EHGULMYHQ�HQ�NHWHQV�PRJHOLMN�RP
VWUDWHJLVFKH�GRHOHQ�WH�LQYHQWDULVHUHQ�HQ�WH�EHNLMNHQ�LQ�KRHYHUUH�GH]H�WH�UHDOLVHUHQ�]LMQ�PHW
EHKXOS�YDQ�WUDFNLQJ�	�WUDFLQJ��2S�GH�RQWZLNNHOGH�)RRG3ULQW�PHWKRGH�ZRUGW�LQ�GLW�SURMHFW
YRRUWJHERXZG��'H]H�PHWKRGH�ZRUGW�YHUGHU�RQWZLNNHOG�GRRU�KHW�DDQ�WH�SDVVHQ�DDQ�GH
EHWUHIIHQGH�VHFWRU��KHW�YHUYROJHQV�WRH�WH�SDVVHQ�HQ�RS�EDVLV�YDQ�GH�HUYDULQJ�PRJHOLMN
RSQLHXZ�DDQ�WH�SDVVHQ��7HYHQV�LV�UHFHQW�HHQ�SRVLWLRQ�SDSHU�YRRU�./,&7�JHVFKUHYHQ�RYHU
7UDFNLQJ�HQ�7UDFLQJ ��� ��'H�LQYHQWDULVDWLH�YDQ�V\VWHPHQ�GLH�LQ�GLW�SDSHU�LV�JHPDDNW�YRUPW�HHQ
YDQ�GH�VWDUWSXQWHQ�YRRU�KHW�WH�RQWZLNNHOHQ�NHWHQLQIRUPDWLHV\VWHHP�LQ�GLW�SURMHFWYRRUVWHO�
'DDUQDDVW�LV�$	)�RS�GH�KRRJWH�YDQ�EHVWDDQGH�YRRUEHHOGHQ�HQ�HUYDULQJHQ�YDQ�PHHU�RI
PLQGHU�VXFFHVYROOH�NHWHQLQIRUPDWLHV\VWHPHQ�LQ�DQGHUH�VHFWRUHQ��]RDOV�036��*URHLQHW�
'XXUWHHOW��3HWHU�)DUP��1XWUDFH��9,3�HQ�DQGHUH��'H]H�HUYDULQJHQ�YRUPHQ�RRN�KHW
YHUWUHNSXQW�YDQ�GLW�SURMHFW��(UYDULQJ�PHW�GH�ELRORJLVFKH�ODQGERXZ�LV�DDQZH]LJ�ELM�GH
EHWURNNHQ�ELRORJLVFKH�EUDQFKHRUJDQLVDWLHV�HQ�EHGULMYHQ�PDDU�RRN�ELM�$	)�LQ�GH�SHUVRRQ
YDQ�5DRXO�9HUQqGH�GLH�ODQJGXULJ�ELM�6NDO�JHZHUNW�KHHIW�

$G���,Q�GLW�SURMHFW�LV�QDGUXNNHOLMN�DDQGDFKW�YRRU�GH�´]DFKWHµ�NDQW�YDQ�EHVOXLWYRUPLQJV��HQ
VDPHQZHUNLQJVSURFHVVHQ��3URMHFWHQ�ZDDULQ�PHHUGHUH�SDUWLMHQ�VDPHQZHUNHQ��PHW�LHGHU�KXQ
HLJHQ�EHODQJHQ�HQ�ZHQVHQ��NHQQHQ�HHQ�HLJHQ��FRPSOH[H�G\QDPLHN��'RRU�KHW�RS]HWWHQ�YDQ

������������������������������������������������
� �0HWKRGRORJLVFKH�JH]LHQ�EHWUHIW�KHW�GH�YHUGHUH�RQWZLNNHOLQJ�YDQ�EHVWDDQGH�NHQQLV�GRRU�UHSOLFDWLH�RQGHU]RHN��WRHSDVVLQJ�YDQ�EHVWDDQGH�FRQFHSWXHOH�NHQQLV
HQ�PHWKRGHQ�GRRU�WRHWVLQJ�LQ�HHQ�QLHXZ�HPSLULVFK�GRPHLQ��LQ�GLW�YRRUVWHO�GH�ELRORJLVFKH�VHFWRU��
� �+��%HXPHU��+�-��&QRVVHQ��)��9HUGHQLXV���������7UDFHHUEDDUKHLG��HLQGH�DDQ�YULMEOLMYHQGKHLG�LQ��907�QU�����������SS�����������1�-�-�3
.HWHODDUV��-�/��7RS�	�)��9HUGHQLXV���������%HQXW�GH�PHHUZDDUGH�YDQ�RI�WUDFNLQJ�	�WUDFLQJ�LQ��907�QU�����������S�����������)��9HUGHQLXV�	
+��%HXPHU���������7UDFHHUEDDUKLHG��HLVHQ�HQ�VWDQGDDUGHQ��LQ��907�QU�����������S��������
� � �5DRXO�9HUQqGH��)ORRU�9HUGHQLXV�HQ�-DQ�%URH]H���������7UDFHDELOLW\�LQ�)RRG�3URFHVVLQJ�&KDLQV��6WDWH�RI�WKH�DUW�DQG�IXWXUH�GHYHORSPHQWV��./,&7
3RVLWLRQ�SDSHU��=LH�RRN�ZZZ�WUDFNLQJWUDFLQJ�LQIR�

'RHOVWHOOLQJ�� %LMGUDJH�DDQ�GH�JURHL�HQ�LPDJR�YDQ�GH�ELRORJLVFKH�VHFWRU�OHYHUHQ�PHW
EHKXOS�YDQ�HHQ�RSWLPDDO�NHWHQLQIRUPDWLHV\VWHHP�GDW�GH�FRQWUROH�HQ
WUDFHHUEDDUKHLG�YDQ�ELRORJLVFKH�SURGXFWHQ�YHUVWHUNW�



��

HHQ�GRRUGDFKW�SURFHVRQWZHUS�HQ�KHW�GHVNXQGLJ�YRRUEHUHLGHQ�HQ�RUJDQLVHUHQ�YDQ
ELMHHQNRPVWHQ��ZRUGW�GH�NDQV�VWHUN�YHUJURRW�GDW�GLW�VRRUW�SURMHFWHQ�VXFFHVYRO�YHUORSHQ�
PDDU�RRN�GH�HIIHFWLYLWHLW�HQ�HIILFLsQWH�HUYDQ�ZRUGW�LQ�VWHUNH�PDWH�YHUEHWHUG��(U�LV�HHQ�VFDOD
DDQ�PHWKRGLHNHQ�GDW�KLHUYRRU�NDQ�ZRUGHQ�JHEUXLNW��]RDOV�FUHDWLYLWHLWEHYRUGHUHQGH
WHFKQLHNHQ�DOV�KHW�JDDW�RP�JH]DPHQOLMN�WRW�LQQRYDWLHYH�HQ�QLHXZH�RSORVVLQJHQ�WH�NRPHQ��RI
¶H[SHULPHQWDO�OHDUQLQJ·�PHWKRGHQ�RP�]R�JRHG�PRJHOLMN�GH�YHUVFKLOOHQGH�HUYDULQJVNHQQLV�RS
HONDDU�DI�WH�VWHPPHQ��RI�VFHQDULRPHWKRGHQ�DOV�KHW�JDDW�RP�JH]DPHQOLMN�WRHNRPVWEHHOGHQ
QHHU�WH�]HWWHQ��+HW�ELM�HONDDU�EUHQJHQ�YDQ�SDUWLMHQ�HQ�KHW�JH]DPHQOLMN�GRRUORSHQ�YDQ�KHW
SURFHV�LV�DO�HHQ�GRHO�RS�]LFK��'H�DJHQGHULQJ�YDQ�KHW�RQGHUZHUS�UHHGV�YyyU�GH�JRHGNHXULQJ
YDQ�KHW�SURMHFW�GRRU�GH�EHVWXUHQ�YDQ�6NDO�HQ�9%3��JHHIW�GLW�DVSHFW�JRHG�ZHHU��+HW
XLWZLVVHOHQ�YDQ�LGHHsQ�HQ�VWDQGSXQWHQ�RP�DDQVOXLWHQG�JH]DPHQOLMN�HHQ�SODQ�RS�WH�VWHOOHQ
KRH�YHUGHU�LV�FUXFLDDO�

+HW�SURMHFW�LV�RSJHGHHOG�LQ�WZHH�IDVHV�PHW�GDDUWXVVHQ�HHQ�JR�QR�JR�PRPHQW��,Q�GH�HHUVWH�IDVH
]DO�QDDVW�HHQ�LQYHQWDULVDWLH�YDQ�EHVWDDQGH�NHWHQLQIRUPDWLHV\VWHPHQ�HQ�ZHQVHQ�YDQ�EHWURNNHQ
SDUWLMHQ�PHW�QDPH�JH]DPHQOLMN�HHQ�SODQ�RSJHVWHOG�PRHWHQ�ZRUGHQ�RYHU�GH�LQYXOOLQJ�YDQ�KHW
NHWHQLQIRUPDWLHV\VWHHP��,Q�GH�WZHHGH�IDVH�]DO�DDQVOXLWHQG�HHQ�SURWRW\SH�ZRUGHQ�XLWJHERXZG�RP
ppQ�HQ�DQGHU�QDGHU�WH�YLVXDOLVHUHQ�HQ�YHUYROJHQV�WHUXJNRSSHOLQJ�HQ�ELMVWXULQJ�WH�NXQQHQ�GRHQ�DDQ
GH�EHWURNNHQ�SDUWLMHQ��)LJXXU���YLVXDOLVHHUW�GH�EHLGH�IDVHV�

)LJXXU����6FKHPDWLVFKH�ZHHUJDYH�SURMHFWIDVHV

,QYHQWDULVDWLH�.,6

6FHQDULR·V�.,6

3URWRW\SHV�.,6

,PSOHPHQWDWLH�.,6
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��

'H�GRHOVWHOOLQJHQ�YDQ�IDVH�ppQ�HQ�WZHH�]LMQ�

=RDOV�GXLGHOLMN�EOLMNW��LV�QLHW�KHW�GRHO�RP�HHQ�ZHUNHQG�NHWHQLQIRUPDWLHV\VWHHP�RS�WH�OHYHUHQ��(U
GLHQW�ZHO�HHQ�ZHUNHQG�SURWRW\SH�RQWZLNNHOG�WH�ZRUGHQ�DDQ�GH�KDQG�ZDDUYDQ�GH�EHRRJGH
YRRUGHOHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU�XLWJHWHVW�NXQQHQ�ZRUGHQ�
,Q�HHQ�YHUYROJ�WUDMHFW�NDQ�RS�EDVLV�YDQ�KHW�SURWRW\SH�HHQ�ZHUNHQG�NHWHQLQIRUPDWLHV\VWHHP�YRRU
GH�ELRORJLVFKH�VHFWRU�RQWZLNNHOG�ZRUGHQ�GRRU�EHWURNNHQ�SDUWLMHQ�

���3URMHFWVWUXFWXXU�HQ�ZHUN]DDPKHGHQ
(U�LV�YRRU�JHNR]HQ�RP�QDDVW�HHQ�JHQHULHNH�EHQDGHULQJ�WZHH�VSHFLILHNH�FDVHV�QDGHU�XLW�WH�ZHUNHQ�
+HW�EHWUHIW�KLHU�GH�$*)�NHWHQ�HQ�GH�GLHUYRHGHUNHWHQ��(U�LV�JHNR]HQ�YRRU�GH�$*)�NHWHQ��RPGDW
GH�KHOH�NHWHQ�LQ�1HGHUODQG�DDQZH]LJ�LV��PHW�XLW]RQGHULQJ�YDQ�GH�LPSRUW��9RRU�GH
GLHUYRHGHUNHWHQ�LV�JHNR]HQ��RPGDW�GH]H�]HHU�FRPSOH[�LV�HQ�YHHO�GLYHUVH�VWURPHQ�NHQW��+HW
EHWUHIW�KLHU�LQ�WHJHQVWHOOLQJ�WRW�$*)�YRRUQDPHOLMN�EXONSURGXFWHQ�

,Q�GLW�SURMHFW�]DO�JHEUXLN�ZRUGHQ�JHPDDNW�YDQ�GH�)RRG3ULQW�IDVHULQJ��)RRG3ULQW�PDDNW
RQGHUVFKHLG�LQ�GH�YROJHQGH�IDVHV�

'RHOVWHOOLQJ�)DVH����,QYHQWDULVDWLH�HQ�VFHQDULR·V
$DQ�GH�KDQG�YDQ�HHQ�LQYHQWDULVDWLH�YDQ�EHVWDDQGH�NHWHQLQIRUPDWLHV\VWHPHQ�HQ�ZHQVHQ
YDQ�JHEUXLNHUV��HQNHOH�VFHQDULR·V�WH�VFKHWVHQ��'LW�]DO�]RZHO�JHQHULHN�YDQ�DDUG�]LMQ�DOV�RRN
VSHFLILHN�YRRU�GH�FDVHV�$*)�HQ�GLHUYRHGHU��$DQVOXLWHQG�JH]DPHQOLMN�HHQ�NHX]H�PDNHQ�HQ
EHSDOHQ�KRH�HHQ�NHWHQLQIRUPDWLHV\VWHHP�YHUGHU�XLWJHZHUNW�]DO�ZRUGHQ�

'RHOVWHOOLQJ�)DVH����3URWRW\SH
1DGHU�XLWZHUNHQ�HQ�YLVXDOLVHUHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP�SURWRW\SH��$DQ�GH�KDQG
YDQ�GH�SURWRW\SHV�ZHQVHQ�HQ�HLVHQ�YDQ�GH�JHEUXLNHUV�WHUXJNRSSHOHQ�HQ�QDGHU�EHSDOHQ�HQ
NRPHQ�WRW�HHQ�SODQ�YDQ�DDQSDN�YRRU�LPSOHPHQWDWLH�



��

�� 'RHOVWHOOLQJHQDQDO\VH
�� 6\VWHHPDQDO\VH)DVH��
�� .QHOSXQWHQDQDO\VH
�� 6\VWHHPRQWZHUS
�� .RVWHQ�EDWHQ�DQDO\VH)DVH��
�� 6\VWHHPERXZ�HQ�LPSOHPHQWDWLH

'H�YHUVFKLOOHQGH�IDVHV�]XOOHQ�]RZHO�JHQHULHN�YRRU�GH�ELRORJLVFKH�VHFWRU�DOV�JHKHHO��DOV�RRN
VSHFLILHN�YRRU�GH�WZHH�SLORWV�GRRUORSHQ�ZRUGHQ��LQ�PHHU�RI�PLQGHUH�PDWH�YDQ�GLHSJDQJ�



��

%LMODJH����3URFHVYHUORRS
'H]H�ELMODJH�LV�LQ�KHW�SXEOLHN�WRHJDQNHOLMNH�UDSSRUW�QLHW�EHVFKLNEDDU�



��

%LMODJH����)RRG3ULQW
,Q�YHHO�7UDFNLQJ�	�7UDFLQJ�SURMHFWHQ�ZRUGW�WUDFHHUEDDUKHLG�DOV�HHQ�]HOIVWDQGLJ�GRHO�QDJHVWUHHIG�
)RRG3ULQW�ELHGW�HHQ�V\VWHPDWLVFKH�DDQSDN�RP�YDQXLW�EHGULMIVGRHOHQ�WRW�HHQ�SUDNWLVFK�RQWZHUS
YRRU�WUDFHHUEDDUKHLG�WH�NRPHQ��'DDUPHH�ZRUGW�WUDFHHUEDDUKHLG�HHQ�LQVWUXPHQW�WHQ�GLHQVWH�YDQ
GH�EHGULMIVVWUDWHJLH�HQ�VWHOW�KHW�EHGULMYHQ�HQ�NHWHQV�LQ�VWDDW�RP�ELMYRRUEHHOG�GHUYLQJ�WH�EHSHUNHQ�
ORJLVWLHN�WH�RSWLPDOLVHUHQ�HQ�SURGXFW�LQQRYDWLHV�GRRU�WH�YRHUHQ�

'H�PHWKRGH�)RRG3ULQW�PDDNW�RQGHUVFKHLGW�LQ�YLHU�RQGHUGHOHQ�YDQ�HHQ�WUDFNLQJ�	�WUDFLQJ
SURMHFW��RUJDQLVDWLH�	�EHVWXULQJ��SURFHV��LQIRUPDWLH��HQ�WHFKQRORJLH��]LH�ILJXXU������9UDJHQ�GLH
GDDUELM�QDDU�YRUHQ�NRPHQ��]LMQ�
• :DDU�OLJJHQ�GH�YHUDQWZRRUGHOLMNKHGHQ�LQ�GH�NHWHQ"
• :HONH�SURFHVVWDSSHQ�]LMQ�HU��HQ�ZHONH�LQWHUDFWLH�LV�HU�WXVVHQ�GH]H�SURFHVVHQ"
• :HONH�LQIRUPDWLH�PRHW�HU�ZRUGHQ�YDVWJHOHJG��HQ�RS�ZHONH�ZLM]H��RP�WUDFHHUEDDUKHLG�WH

NXQQHQ�JDUDQGHUHQ"
• 9ROGRHW�GH�KXLGLJH�LQIUDVWUXFWXXU�DDQ�GH�HLVHQ�GLH�YRRUWNRPHQ�XLW�WUDFHHUEDDUKHLG"

)LJXXU����2QGHUGHOHQ�YDQ�HHQ�WUDFNLQJ�	�WUDFLQJ�SURMHFW

)RRG3ULQW�3URFHV�%XVLQHVV�6FDQ
'H�)RRGSULQW�VFDQ�JHHIW�WHJHQ�GH�DFKWHUJURQG�YDQ�GH�YHUVFKHUSWH�ZHWJHYLQJ�HQ�NHWHQHLVHQ
LQ]LFKW�LQ�GH�KXLGLJH�NHWHQ��HQ�RI�EHGULMIVSURFHVVHQ�HQ�GH�PRJHOLMNKHGHQ�RP�GH]H�PHW�EHKXOS
YDQ�WUDFNLQJ�	�WUDFLQJ�YHUGHU�WH�RSWLPDOLVHUHQ��'H�VFDQ�JHHIW�LQ�HHQ�NRUW�WLMGEHVWHN�HHQ�RYHU]LFKW
YDQ�ZDW�WUDFHHUEDDUKHLG�YRRU�XZ�RUJDQLVDWLH�NDQ�EHWHNHQHQ��+HW�]HW�GDDUPHH�WUDFHHUEDDUKHLG�RS
GH�LQWHUQH�DJHQGD�HQ�JHHIW�WHYHQV�LQ]LFKW�LQ�NRVWHQ�HQ�EDWHQ�

'RHOVWHOOLQJHQDQDO\VH
'H�HLV�RP�WUDFHHUEDDUKHLG�WH�UHDOLVHUHQ�ZRUGW�YDDN�DOV�HHQ�ODVW�JH]LHQ��GDW�ERYHQGLHQ�DOOHHQ�PDDU
NRVWHQ�PHW�]LFK�PHHEUHQJW��7UDFLQJ�	�WUDFLQJ�LQIRUPDWLH�NDQ�HFKWHU�RRN�SUR�DFWLHI�WHU�UHDOLVDWLH
YDQ�DQGHUH�EHGULMIV��HQ�NHWHQGRHOVWHOOLQJHQ�JHEUXLNW�ZRUGHQ��0HQ�NDQ�KLHUELM�RQGHU�DQGHUH



��

GHQNHQ�DDQ�RSWLPDOLVDWLH�YDQ�ORJLVWLHNH�HQ�NZDOLWHLWVEHSDOHQGH�DVSHFWHQ�YDQ�EHGHUIHOLMNH
SURGXFWHQ��2QGHUVWDDQGH�ILJXXU�JHHIW�HHQ�RYHU]LFKW�YDQ�GRHOHQ�GLH�PHGH�PHW�EHKXOS�YDQ
WUDFNLQJ�	�WUDFLQJ�WH�UHDOLVHUHQ�]LMQ��]LH�ILJXXU������)RRG3ULQW�VWDUW�PHW�KHW�LQYHQWDULVHUHQ�YDQ�GH
GRHOVWHOOLQJHQ�YDQ�HHQ�RUJDQLVDWLH�WHQ�DDQ]LHQ�YDQ�WUDFHHUEDDUKHLG��HQ�NLMNW�KRH�GH]H�SDVVHQ
ELQQHQ�KHW�NDGHU�YDQ�GH�DOJHPHQH�EHGULMIVGRHOVWHOOLQJHQ�

)LJXXU����7H�UHDOLVHUHQ�RUJDQLVDWLHGRHOHQ�PHW�WUDFHHUEDDUKHLG

6\VWHHPDQDO\VH
,Q�GH]H�IDVH�ZRUGW�DDQ�GH�KDQG�YDQ�GH�YLHU�EDVLVDVSHFWHQ��WH�ZHWHQ�RUJDQLVDWLH�	�EHVWXULQJ�
SURFHV��LQIRUPDWLH��HQ�WHFKQRORJLH�EHNHNHQ�ZDW�GH�KXLGLJH�VWDQG�YDQ�]DNHQ�LV�WHQ�DDQ]LHQ�YDQ
WUDFHHUEDDUKHLG�LQ�GH�RUJDQLVDWLH�

.QHOSXQWDQDO\VH
,Q�GH�NQHOSXQWHQDQDO\VH�ZRUGHQ�GH�XLWNRPVWHQ�YDQ�GH�GRHOVWHOOLQJHQDQDO\VH�YHUJHOHNHQ�PHW�GH
UHVXOWDWHQ�DINRPVWLJ�XLW�GH�V\VWHHPDQDO\VH��2S�GLW�PDQLHU�ZRUGHQ�NQHOSXQWHQ�LQ]LFKWHOLMN
JHPDDNW��2RN�ZRUGHQ�PRJHOLMNH�RSORVVLQJHQ�DDQJHGUDJHQ�HQ�GH]H�ZRUGHQ�YDVWJHOHJG�LQ�HHQ
SURFHV��HQ�LQIRUPDWLHPRGHO�

6\VWHHPRQWZHUS
+HW�SURFHV��HQ�LQIRUPDWLHPRGHO�RSJHVWHOG�LQ�GH�YRULJH�IDVH�GLHQHQ�DOV�EDVLV�YRRU�HHQ
JHwQWHJUHHUG�IXQFWLRQHHO�HQ�WHFKQLVFK�RQWZHUS�YDQ�KHW�XLWHLQGHOLMNH�V\VWHHP��ZDDULQ�JHYRQGHQ
NQHOSXQWHQ�]LMQ�RSJHORVW�

.RVWHQ�%DWHQ�DQDO\VH
2S�EDVLV�YDQ�KHW�V\VWHHPRQWZHUS�ZRUGW�HHQ�LQVFKDWWLQJ�YDQ�GH�EHQRGLJGH�NRVWHQ�JHPDDNW��'LW
ZRUGW�DIJH]HW�WHJHQ�GH�EHQRGLJGH�RSEUHQJVWHQ��LQFOXVLHI�HHQ��GRRU�EHWURNNHQ�NHWHQSDUWQHUV��WH
PDNHQ�ZDDUGHULQJ�YDQ�LPPDWHULsOH�RSEUHQJVWHQ��ELMYRRUEHHOG�LPDJR�YHUEHWHULQJ�

6\VWHHPERXZ�HQ�,PSOHPHQWDWLH
$DQVOXLWHQG�DDQ�KHW�V\VWHHPRQWZHUS�NDQ�RYHUJHJDDQ�ZRUGHQ�WRW�V\VWHHPERXZ��LPSOHPHQWDWLH�HQ
RSHUDWLRQHHO�JHEUXLN��'H]H�IDVHV�YDOOHQ�QLHW�PHHU�RQGHU�)RRG3ULQW�HQ�ZRUGHQ�LQ�QDXZH
VDPHQZHUNLQJ�PHW�HHQ�,&7�EHGULMI�XLWJHYRHUG�



��

%LMODJH����6FUHHQVKRWV�EHVWDDQGH�LQIRUPDWLHV\VWHPHQ
$� :DLWURVH��ZZZ�JURZLQJWUXVW�FRP�



��

%� $&&��$JUR&KDLQ&KHFN��GRRU�$JULFR��ZZZ�]LH]R�EL]�



��

&� 1DWXUH�DQG�0RUH�YDQ�(267$��ZZZ�1DWXUHDQG0RUH�FRP�



��
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'� 6RYLED��ZZZ�VRYLED�IU�
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(� *UDLJ�)DUP�2UJDQLFV��ZZZ�JUDLJIDUP�FR�XN�
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)� 6SRRUPDQV��ZZZ�VSRRUPDQV�FRP�



��
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*� 6HDERDUG�3RUN��ZZZ�VHDERDUGSRUN�FRP�
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+� 036��0LOLHXSURJUDPPD�6LHUWLHOW���ZZZ�P\�PSV�FRP�
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,� 7UDFHELR��ZZZ�WUDFHELR�FRP�

-� 6DLQVEXU\��ZZZ�MVRUJDQLF�FR�XN�
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.� '\PRV��ZZZ�G\PRV�QO�
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/� $JURVDIH��ZZZ�DJURVDIH�FRP�
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%LMODJH����&RQWUROH�HQ�FHUWLILFDWLH�6NDO
'H]H�ELMODJH�LV�LQ�KHW�SXEOLHN�WRHJDQNHOLMNH�UDSSRUW�QLHW�EHVFKLNEDDU�



��

%LMODJH����2YHU]LFKW�GRHOHQ�HQ�LQIRUPDWLHEHKRHIWH�6NDO
'H]H�ELMODJH�LV�LQ�KHW�SXEOLHN�WRHJDQNHOLMNH�UDSSRUW�QLHW�EHVFKLNEDDU�



��

%LMODJH����3LORW�NHWHQLQIRUPDWLHV\VWHHP�'LHUYRHGHUNHWHQ
'H]H�ELMODJH�LV�LQ�KHW�SXEOLHN�WRHJDQNHOLMNH�UDSSRUW�QLHW�EHVFKLNEDDU�



��

%LMODJH����3LORW�NHWHQLQIRUPDWLHV\VWHHP�$*)�NHWHQ
'H]H�ELMODJH�LV�LQ�KHW�SXEOLHN�WRHJDQNHOLMNH�UDSSRUW�QLHW�EHVFKLNEDDU�



��

%LMODJH����9LVLHRQWZLNNHOLQJ�´%LRORJLVFK�]LFKWEDDUµ
�� $DQOHLGLQJ�HQ�DDQSDN
´+HW�LV�HHQ�NXQVW�RP�GH�WRHNRPVW�WH�]LHQ�YRRU�]H�HU�LV�HQ�GH]H�GDQ�WH�FUHsUHQ�µ

����$DQOHLGLQJ
'RHO�YDQ�KHW�SURMHFW�LV�WH�DFKWHUKDOHQ�LQ�KRHYHUUH�KHW�RSWLPDOLVHUHQ�YDQ�LQIRUPDWLHVWURPHQ
WXVVHQ�NHWHQSDUWLMHQ�HQ�DQGHUH�UHOHYDQWH�VWDNHKROGHUV�LQ�GH�ELRORJLVFKH�NHWHQ�HHQ�NDQVULMNH
EHQDGHULQJ�LV�HQ�RS�VWHXQ�YDQ�GH�EHWURNNHQ�SDUWLMHQ�NDQ�UHNHQHQ��'RRU�KHW�RSWLPDOLVHUHQ�YDQ�GH
LQIRUPDWLHVWURPHQ�LQ�GH�NHWHQ�NDQ�HHQ�EHODQJULMNH�ELMGUDJH�ZRUGHQ�JHOHYHUG�DDQ�GH�YHUGHUH�JURHL
HQ�KHW�LPDJR�YDQ�GH�ELRORJLVFKH�VHFWRU�HQ�GH�YHUGHUH�SURIHVVLRQDOLVHULQJ�YDQ�GH�FRQWUROH�HQ
FHUWLILFDWLH�YDQ�KHW�ELRORJLVFKH�NHXUPHUN��'DDUQDDVW�NDQ�HHQ�JHVWUXFWXUHHUGH�LQIRUPDWLH�
XLWZLVVHOLQJ�ELMGUDJHQ�DDQ�KHW�YHUEHWHUHQ�YDQ�GH�EHGULMIVHFRQRPLVFKH�SURFHVVHQ�YDQ�GH
NHWHQSDUWLMHQ��GRRUGDW�KHW�WRW�PHHU�HIILFLsQWLH�NDQ�OHLGHQ�HQ�HU�EHODQJULMNH�PDUNHWLQJYRRUGHOHQ
DDQ�YDVW]LWWHQ�

'H�DDQOHLGLQJ�RP�GLW�SURMHFW�RS�WH�VWDUWHQ�]LMQ�GH�NDQVHQ�HQ�EHGUHLJLQJHQ�YRRU�GH�ELRORJLVFKH
VHFWRU��'H�ELRORJLVFKH�VHFWRU�VWDDW�QDPHOLMN�YRRU�HHQ�JURWH�XLWGDJLQJ��2QGHUVWHXQG�GRRU�GH
RYHUKHLG�SUREHHUW�GH�VHFWRU�GH�DPELWLHX]H�GRHOVWHOOLQJHQ�YDQ�����DUHDDO�LQ������HQ����RP]HW�LQ
�����WH�UHDOLVHUHQ��%HODQJULMNH�DDQOHLGLQJHQ�YRRU�GLW�SURMHFW�]LMQ�

 'H�LQYRHULQJ�YDQ�GH�*HQHUDO�)RRG�/DZ��(8��HQ�GH�YHUSOLFKWLQJ�GLH�GDDUXLW�YRRUW�YORHLW�YRRU
DOOH�EHGULMYHQ�LQ�YRHGVHONHWHQV�RP�KHW�YROJHQ�HQ�WUDFHUHQ��WUDFNLQJ�HQ�WUDFLQJ��RS�RUGH�WH
KHEEHQ��+LHULQ�ORRSW�GH�ELRORJLVFKH�VHFWRU�DFKWHU�RS�GH�JDQJEDUH�VHFWRU��PHGH�GRRU�GH
UHODWLHYH�NOHLQVFKDOLJKHLG��+HW�JH]DPHQOLMN�RSWUHNNHQ�PDDNW�HHQ�NRVWHQHIILFLsQWH�LQKDDOVODJ
PRJHOLMN�RP�]R�DDQ�ZHWWHOLMNH�HLVHQ�HQ�PDUNWZHQVHQ�WH�YROGRHQ�

 (HQ�DQGHUH�GLUHFWLH�DDQOHLGLQJ�RP�GLW�SURMHFW�WH�VWDUWHQ�LV�GH�QHJDWLHYH�JHYROJHQ�YDQ
¶VFKDQGDOHQ·��]RDOV�PHW�QDPH�GH�FRQWDPLQDWLH�YDQ�7XUNVH�UR]LMQHQ��'LW�KHHIW�GH�VHFWRU�YHHO
JHOG�HQ�PDUNWDDQGHHO�JHNRVW��+HW�KHHIW�ZHNHQ�JHGXXUG�YRRUGDW�GXLGHOLMN�ZDV�ZDDU�GH�UR]LMQHQ
ZHO�HQ�QLHW�LQ]DWHQ�HQ�ELM�ZLH��ZDDUGRRU�HU�JHGXUHQGH�GLH�ZHNHQ�QDXZHOLMNV�KDQGHO�PRJHOLMN
ZDV��$QGHUH�YRRUEHHOG�]LMQ�GH�GLR[LQH�LQ�HLHUHQ�HQ�GH�JHZDVEHVFKHUPLQJVPLGGHOHQ�LQ�JUDDQ�
+HW�]DO�GXLGHOLMN�]LMQ�GDW�VQHOKHLG�YDQ�KDQGHOHQ�HQ�EHWURXZEDDUKHLG�FUXFLDDO�]LMQ�RP�GH
JHYROJHQ�YDQ�GLW�VRRUW�SUREOHPHQ�WH�EHSHUNHQ�

 (HQ�SRVLWLHYH�DDQOHLGLQJ�]LMQ�GH�PDUNWNDQVHQ�GLH�PHW�HHQ�JRHGH�LQIRUPDWLH�XLWZLVVHOLQJ�LQ
ELRORJLVFKH�NHWHQ�EHQXW�NXQQHQ�ZRUGHQ��*H]RQG�HQ�GXXU]DDP�YRHGVHO�KHHIW�GH�YROOH
DDQGDFKW�YDQ�FRQVXPHQWHQ��+HW�YHUEHWHUHQ�YDQ�GH�LQIRUPDWLH�XLWZLVVHOLQJ�LQ�GH�ELRORJLVFKH
YRHGVHONHWHQ�NDQ�RRN�RS�KHW�JHELHG�YDQ�GH�PDUNHWLQJ�YHHO�YRRUGHOHQ�RSOHYHUHQ�

'H�VQHO�YHUDQGHUHQGH�HQ�FRPSOH[H�RPJHYLQJ�YDQ�GH�ELRORJLVFKH�VHFWRU�YUDDJW�RP�HHQ�VQHOOH
UHDFWLH�YDQ�GH�EHWURNNHQ�SDUWLMHQ�QDDU�GH�PDUNW��6WUDWHJLVFKH�EHVOXLWYRUPLQJ�NDQ�QLHW�WRS�GRZQ�
PDDU�YLQGW�SODDWV�GRRU�KHW�EHWUHNNHQ�YDQ�GH�UHOHYDQWH�VWDNHKROGHUV�HQ�KHW�XLW]HWWHQ�YDQ�HHQ
JH]DPHQOLMNH�YLVLH�RS�GH�WRHNRPVW�YDQ�GH�VHFWRU�HQ�GH�URO�YDQ�LQIRUPDWLHVWURPHQ�GDDULQ��=RQGHU
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HHQ�KHOGHUH�YLVLH�RS�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU�NDQ
GHFHQWUDDO�RQGHUQHPHUVFKDS�OHLGHQ�WRW�ZLOGJURHL�LQ�LQLWLDWLHYHQ�HQ�RQWZLNNHOLQJHQ��+HW�LV
QRRG]DDN�RP�DFWLYLWHLWHQ�RQGHUOLQJ�DI�WH�VWHPPHQ�HQ�HHQ�JH]DPHQOLMN�GHQNNDGHU�WH�VFKHSSHQ
YRRU�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU� � �

,Q�GLW�JH]DPHQOLMNH�GRFXPHQW ��� �LV�KHW�EHHOG�EHVFKUHYHQ�YDQ�ZDW�GH�ELRORJLVFKH�VHFWRU�LQ�GH
WRHNRPVW�ZLO�EHUHLNHQ�HQ�GH�URO�GLH�RSWLPDOLVHULQJ�YDQ�GH�LQIRUPDWLHVWURPHQ�GDDULQ�VSHHOW��+HW�LV
HHQ�YRRUVWHOOLQJ�YDQ�GH�WRHNRPVW�LQ�ZRRUG�HQ�EHHOG��GLH�GH�HVVHQWLH�YDQ�GH�VHFWRU�HQ�GH
EHWURNNHQ�SDUWLMHQ�UDDNW��HQ�GLH�WHQ�JURQGVODJ�OLJW�DDQ�GH�VWUDWHJLH��(HUVW�JDDQ�ZH��LQ�RS�ZDDU�ZH
DOV�VHFWRU�WURWV�RS�PRJHQ�]LMQ��ZDW�ZH�DO�EHUHLNW�KHEEHQ�HQ�ZDW�RQ]H�VWHUNH�SXQWHQ�]LMQ��PDDU�RRN
ZDDU�ZH�RQV�]RUJHQ�RYHU�PDNHQ��EHGUHLJHQGH�RQWZLNNHOLQJHQ�HQ�]ZDNNH�NDQWHQ��9HUYROJHQV
EHVFKULMYHQ�ZH�KRH�GRRU�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLH�XLWZLVVHOLQJ�LQ�GH�VHFWRU�GH�VWHUNH
SXQWHQ�HQ�GH�NDQVHQ�RSWLPDDO�NXQQHQ�ZRUGHQ�EHQXW�HQ�RS�ZHONH�ZLM]H�GH�]RUJHQ�NXQQHQ
ZRUGHQ�RPJHERJHQ��9HUYROJHQV�JDDQ�ZH�LQ�RS�RQ]H�DPELWLHV��GLH�ZH�PHW�KHW�RSWLPDOLVHUHQ�YDQ
GH�LQIRUPDWLH�XLWZLVVHOLQJ�QDVWUHYHQ��'LW�]LMQ�HU�YLHU��:H�EHVFKULMYHQ�RRN�GH�NQHOSXQWHQ�GLH�ZH
GDDULQ�WHJHQNRPHQ�HQ�GH�DFWLHV�GLH�KLHUXLW�YRRUWYORHLHQ��:H�VOXLWHQ�DI�PHW�HHQ�SODQ�YDQ�DDQSDN
HQ�DIVSUDNHQ�RYHU�UROOHQ��YHUDQWZRRUGHOLMNKHGHQ�HQ�RUJDQLVDWLHYRUP�

'DDGZHUNHOLMNH�YHUWDOLQJ�YDQ�GH�YLVLH�QDDU�EHVOXLWYRUPLQJ�HQ�KHW�JHGUDJ�YDQ�DOOHGDJ�PRHW�ELQQHQ
DOOH�SDUWLMHQ�SODDWVYLQGHQ��=R�ZHUNHQ�DOOH�SDUWLMHQ�LQ�GH�VHFWRU�JHOLMN�RS�RP�GH�WRHNRPVW�YDQ�GH
ELRORJLVFKH�VHFWRU�WH�UHDOLVHUHQ�

����$DQSDN
,Q�RQ]H�YLVLHRQWZLNNHOLQJ�KHEEHQ�ZH�GULH�YUDJHQ�FHQWUDDO�VWDDQ�
�� :DDU�JDDQ�ZH�QDDU�WRH"
�� :DDU�VWDDQ�ZH�QX"
�� +RH�NRPHQ�ZH�GDDU�ZDDU�ZH�ZLOOHQ�]LMQ"
5RQG�GH]H�GULH�HHQYRXGLJH�HQ�LQWXwWLHI�ORJLVFKH�VWDSSHQ�]LMQ�WZHH�ZHUNVHVVLH�JHRUJDQLVHHUG��'H
RS]HW�YDQ�GH�ZHUNVHVVLHV�HQ�GH�JHKDQWHHUGH�ZHUNPHWKRGHQ�GLH�ZRUGHQ�JHEUXLNW�]LMQ�]RGDQLJ�GDW
JHOLMNZDDUGLJH�LQEUHQJ�YDQ�LHGHUV�NHQQLV�HQ�HUYDULQJHQ�PD[LPDDO�LV�JHJDUDQGHHUG�HQ�ZRUGW
JHVWLPXOHHUG��,Q�GH�ZHUNVHVVLHV�LV�JHEUXLN�JHPDDNW�YDQ�GH�PHWKRGH�YDQ�¶FUHDWLHYH�VSDQQLQJ·� ��� �GLH
HURS�LV�JHULFKW�PHQVHQ�JH]DPHQOLMN�LQ�EHZHJLQJ�WH�NULMJHQ�ULFKWLQJ�HHQ�JH]DPHQOLMN�JHVWHOG�GRHO�

������������������������������������������������
� � �:,1*�3URFHV�&RQVXOWDQF\�YDQ�:DJHQLQJHQ�85�KHHIW�HHQ�NRUW�ZHUNSURFHV�JHRUJDQLVHHUG��EHVWDDQGH�XLW�WZHH�ZHUNVHVVLHV��ZDDULQ�GH�EHWURNNHQ
SDUWLMHQ�]LMQ�XLWJHQRGLJG�RP�JH]DPHQOLMN�WH�NRPHQ�WRW�HHQ�YLVLH�RS�GH�WRHNRPVW�YDQ�GH�ELRORJLVFKH�VHFWRU�HQ�GH�SODDWV�YDQ�RSWLPDOLVHULQJ�YDQ�GH
LQIRUPDWLHVWURPHQ�GDDULQ��'LW�GRFXPHQW�LV�GDDUYDQ�GH�ZHHUVODJ�
� � �=LH�GH�OLMVW�PHW�GHHOQHPHUV�HQ�EHWURNNHQ�RUJDQLVDWLHV�YRRU�LQ�GLW�GRFXPHQW�
� � �'H]H�PHWKRGH�LV�RQWZLNNHOG�GRRU�5REHUW�)ULW]�HQ�VWDDW�EHVFKUHYHQ�LQ�´'H�ZHJ�YDQ�GH�PLQVWH�ZHHUVWDQG�YRRU�PDQDJHUV��2YHU�FUHDWLHI�OHLGLQJJHYHQ�HQ
KHW�RQWZHUSHQ�YDQ�VXFFHVYROOH�RUJDQLVDWLHVµ��7LHOW��/DQQRR�19�6FULSWXP�������
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Figuur 14 Beweging door creatieve spanning

%HZHJLQJ�YDQ�HHQ�JURHS�PHQVHQ�LV�WRW�PLVOXNNHQ�JHGRHPG�DOV�]LM�PLQ�RI�PHHU�JHYDQJHQ�UDDNW
WXVVHQ�KHW�RS�HQ�QHHU�EHZHJHQ�WXVVHQ�DDQ�GH�HQH�NDQW�KHW�QDMDJHQ�YDQ�DPELWLHV�GLH�WH�KRRJ
JHJUHSHQ�]LMQ�HQ�DDQ�GH�DQGHUH�NDQW�KHW�EOLMYHQ�KDQJHQ�LQ�GH�KXLGLJH�VLWXDWLH��%HZHJLQJ�RQWVWDDW
DOV�GH�JRHGH�EDODQV�ZRUGW�JHYRQGHQ�WXVVHQ�HHQ�UHDOLVWLVFKH�HQ�KDDOEDUH�DPELWLH�HQ�HHQ�HHUOLMN�HQ
REMHFWLHI�LQ]LFKW�LQ�GH�KXLGLJH�UHDOLWHLW��'DQ�RQWVWDDW�HU�HHQ�¶FUHDWLHYH�VSDQQLQJ·�GLH�OHLGW�WRW�KHW
IRUPXOHUHQ�YDQ�DFWLHV�HQ�VWDSSHQ�GLH�YRRU�DOOH�SDUWLMHQ�JHZHQVW�HQ�KHOGHU�]LMQ�

+HW�JDDW�HU�DOV�HHUVWH�RP�GH�JH]DPHQOLMNH�DPELWLHV�WH�VWHOOHQ��+HW�OLHIVW�]R�FRQFUHHW�PRJHOLMN��PDDU
ZHO�UHDOLVWLVFK�HQ�KDDOEDDU��'H�WZHHGH�VWDS�LV�RP�GH�KXLGLJH�UHDOLWHLW�LQ�UHODWLH�WRW�GH�DPELWLHV�WH
RPVFKULMYHQ��(HUOLMN��QLHW�SRVLWLHYHU��PDDU�RRN�QLHW�QHJDWLHYHU�HQ�KHW�OLHIVW�]R�IHLWHOLMN�PRJHOLMN�HQ
LQ�REMHFWLHYH�RPVFKULMYLQJHQ��+HW�LV�KHW�LQ]LFKW�YDQ�GH�JURHS�LQ�ZDDU�]H�QDDU�WRH�ZLOW�HQ�ZDDU�]H
VWDDW��GDW�HUYRRU�]RUJW�GDW�]H�LQ�EHZHJLQJ�NRPW��'H�GHUGH�VWDS�LV�GDQ�RRN�JHULFKW�RS�KHW
IRUPXOHUHQ�YDQ�DFWLHV�HQ�VWDSSHQ�RP�GH�XLWJHVSURNHQ�DPELWLHV�WH�EHUHLNHQ��GDDUELM�UHNHQLQJ
KRXGHQG�PHW�PRJHOLMNH�VWLPXOHUHQGH�HQ�UHPPHQGH�IDFWRUHQ�

�� 7URWV�HQ�]RUJHQ�LQ�GH�ELRORJLVFKH�VHFWRU
����,QOHLGLQJ
2RN�GH�1HGHUODQGVH�ELRORJLVFKH�VHFWRU�RSHUHHUW�LQ�HHQ�RPJHYLQJ�HQ�ELQQHQ�HHQ
PDDWVFKDSSHOLMNH�FRQWH[W��GLH�QLHW�VWLOVWDDW��PDDU�YRRUWGXUHQG�LQ�RQWZLNNHOLQJ�LV��(ONH
RQGHUQHPLQJ�KHHIW�LQ�PHHU�RI�PLQGHUH�PDWH�WH�PDNHQ�PHW�RPJHYLQJVRQWZLNNHOLQJHQ�
2QWZLNNHOLQJHQ�ZDDUYDQ�VRPPLJH�PHHU�RI�PLQGHU�LQJULMSHQG�]LMQ�HQ�GLH�]LFK�PHHU�RI�PLQGHU
VQHO�YROWUHNNHQ��2QWZLNNHOLQJHQ�NXQQHQ�GH�VHFWRU�HQ�GH�GDDUELQQHQ�RSHUHUHQGH�RQGHUQHPLQJHQ
RQGHU�GUXN�]HWWHQ��PDDU�WHJHOLMNHUWLMG�ELHGHQ�]H�RRN�NDQVHQ�YRRU�GH�RQGHUQHPHUV��+LHURQGHU
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JDDQ�ZH�GDDURS�YHUGHU�LQ��1LHW�PHW�GH�SUHWHQWLH�YROOHGLJ�WH�]LMQ��PDDU�ZHO�]LMQ�ZH�YDQ�PHQLQJ�GDW
GH�EHODQJULMNVWH�]DNHQ�DDQ�ERG�NRPHQ�

����.DQVHQ�HQ�VWHUNH�SXQWHQ
(U�LV�HHQ�DDQWDO�]DNHQ�ZDDU�GH�ELRORJLVFKH�VHFWRU�WURWV�RS�LV�HQ�GLH�VDPHQ�PHW�HHQ�DDQWDO
RQWZLNNHOLQJHQ�LQ�GH�RPJHYLQJ�NDQVHQ�ELHGW�RP�KDDU�SRVLWLH�WH�YHUVWHYLJHQ�
(HQ�HHUVWH�VWHUN�SXQW�LV�GDW�ELRORJLVFKH�SURGXFWHQ�]LMQ�JHFHUWLILFHHUG�PLGGHOV�KHW�(.2�
NHXUPHUN��6NDO�VSHHOW�KLHU�HHQ�EHODQJULMNH�URO�LQ��+LHUGRRU�KHHIW�GH�ELRORJLVFKH�VHFWRU��YDQXLW�GH
HLVHQ�YDQ�GH�ELRORJLVFKH�ZHWJHYLQJ��DO�PHHU�LQ]LFKW�LQ�GH�RRUVSURQJ�HQ�RPVWDQGLJKHGHQ�YDQ
SURGXFWLH�HQ�YHUZHUNLQJ�GDQ�GH�JDQJEDUH�VHFWRU��0DDWVFKDSSHOLMN�YHUDQWZRRUG�RQGHUQHPHQ
�092��VSHHOW�ZHUHOGZLMG�HHQ�VWHHGV�EHODQJULMNHUH�URO��*URWH��LQWHU�QDWLRQDOH�RQGHUQHPLQJHQ�]LMQ
KHW�EHODQJ�HUYDQ�JDDQ�RQGHUNHQQHQ��RPGDW�KHW�KXQ�SRVLWLH�ELM�GH�FRQVXPHQWHQ�YHUEHWHUW��+HW
WZHHGH�VWHUNH�SXQW�YDQ�GH�VHFWRU�LV�GDQ�RRN�GDW�GH�ELRORJLVFKH�VHFWRU�GRRUGHVHPG�LV�PHW�092�
6WHUNHU�QRJ�GDDU�LV�]LM�XLW�RQWVWDDQ��DO�ZHUG�GDW�WRHQ�QLHW�]R�JHQRHPG��2QGHUQHPHQ�PHW�UHVSHFW
YRRU�SODQW�HQ�GLHU�LV�GH�EHODQJULMNVWH�GULMIYHHU�YRRU�GH�ELRORJLVFKH�VHFWRU��(HQ�GHUGH�SXQW�LV�GDW
KLHURS�YRRUWERXZW�LV�GH�JURWH�JHGUHYHQKHLG�ELM�RQGHUQHPHUV�ELQQHQ�GH�ELRORJLVFKH�VHFWRU��(HQ
JHGUHYHQKHLG�GLH�]LFK�XLW�LQ�GH�JURWH�NHQQLV�YDQ�KXQ�SURGXFWHQ�HQ�NHQQLV�YDQ�QDWXXU�HQ�PLOLHX�
PDDU�RRN�LQ�KHW�VWHHGV�ZHHU�]RHNHQ�QDDU�QLHXZH�PDQLHUHQ�RP�RS�HHQ�PHHU�HIILFLsQWH�PDDU�ZHO
ELRORJLVFKH�ZLM]H�WH�SURGXFHUHQ��(HQ�YLHUGH�VWHUN�SXQW�YDQ�GH�VHFWRU�LV�GH�KRJH�NZDOLWHLW�YDQ�GH
SURGXFWHQ��(HQ�NZDOLWHLW�GLH�]LFK�XLW�LQ�GH�VPDDN��PDDU�RRN�LQ�YRHG]DDPKHLG�HQ�GH�JH]RQGKHLG
YDQ�SURGXFWHQ��'H]H�]DNHQ�KHEEHQ�HU�KHGHQ�WHQ�GDJH�WRH�JHOHLG�GDW�HU�HHQ�SURIHVVLRQHOH�²�MRQJ
YROZDVVHQ�²�ELRORJLVFKH�VHFWRU�LV��GLH�HHQ�JURRW�DVVRUWLPHQW�YHUWHJHQZRRUGLJW�HQ�HHQ�JURWH
YDULDWLH�DDQ�PDUNWNDQDOHQ�KHHIW��ZDDUODQJV�ELRORJLVFKH�SURGXFWHQ�GH�ZHJ�QDDU�GH�FRQVXPHQW
YLQGHQ�

����=RUJHQ
1DDVW�GH�VWHUNH�SXQWHQ�YDQ�GH�VHFWRU�HQ�RQWZLNNHOLQJHQ�LQ�GH�RPJHYLQJ�GLH�NDQVHQ�ELHGHQ�YRRU
SRVLWLHYHUEHWHULQJ��LV�HU�RRN�HHQ�DDQWDO�]RUJHQ�HQ�RQWZLNNHOLQJHQ�GLH�GH�SRVLWLH�NXQQHQ
YHUVOHFKWHUHQ�DOV�GH�VHFWRU�QLHWV�GRHW��6DPHQJHYDW�JDDW�KHW�GDQ�RP�]RUJHQ�HQ�RQWZLNNHOLQJHQ�GLH
GH�NZHWVEDDUKHLG�YDQ�GH�VHFWRU�DDQJHYHQ��7HQ�HHUVWH�]LMQ�GDW�]DNHQ�GLH�PHW�GH�SURGXFWNZDOLWHLW
HQ�YRHGVHOYHLOLJKHLG�WH�PDNHQ�KHEEHQ�HQ�WHQ�WZHHGH�JDDW�KHW�RP�GH�PDUNHWLQJ�HQ�FRPPXQLFDWLH�
2P�PHW�GH�SURGXFWNZDOLWHLW�HQ�YRHGVHOYHLOLJKHLG�WH�EHJLQQHQ��'RRU�GH�JURHL�YDQ�GH�VHFWRU�HQ�KHW
DDQWDO�RQGHUQHPLQJHQ��]LHQ�ZH�RRN�PHHU�YDULDWLH�WXVVHQ�¶ELRORJLVFKH·�RQGHUQHPHUV��%HVWRQG�LQ
GH�EHJLQSHULRGH�GH�VHFWRU�YRRUDO�XLW�GH�GRRU�LGHDOHQ�JHGUHYHQ�RQGHUQHPHUV��VWHHGV�PHHU�LV�HU�HHQ
YHU]DNHOLMNLQJ�WH�]LHQ��'LW�XLW�]LFK�LQ�HHQ�YHUYODNNLQJ�YDQ�GH�LGHDOHQ��PDDU�RRN�ELM�HHQ�DDQWDO
ELRORJLVFKH�RQGHUQHPHUV�LQ�DIQHPHQGH�NHQQLV�YDQ�ELRORJLVFKH�SURGXFHUHQ��:DW�RRN�WRW�JHYROJ
KHHIW�GDW�YDNHU�¶GH�UDQGHQ�YDQ�GH�QRUPHULQJ·�ZRUGW�RSJH]RFKW��(HQ�XLWLQJ�KLHUYDQ�LV�RQGHU�PHHU
KHW�WRXFKHUHQ�YDQ�NLSSHQVQDYHOV�HQ�KHW�JHEUXLN�YDQ�GLHUJHQHHVPLGGHOHQ��(HQ�JURWH�EHGUHLJLQJ
YRRU�GH�ELRORJLVFKH�VHFWRU�LV�KHW�ULVLFR�GDW�JHFHUWLILFHHUGH�SURGXFWHQ�QLHW�FRQIRUP�GH�ELRORJLVFKH
SURGXFWLH�PHWKRGHQ�JHSURGXFHHUG�]LMQ��7H�GHQNHQ�YDOW�DDQ�KHW�QLHW�WRHJHVWDQH�JHEUXLN�YDQ
EHVWULMGLQJVPLGGHOHQ�RI�YHUPHQJLQJ�PHW�JDQJEDUH�SDUWLMHQ��+HW�EOLMNW�LQ�GH�SUDNWLMN�GDW�PHW�QDPH
GH�LPSRUWHQ�YDQ�ELRORJLVFKH�SURGXFWHQ�YDQ�EXLWHQ�GH�(8�HHQ�ULVLFRIDFWRU�YRUPHQ��'H�JHJHYHQV
URQG�RRUVSURQJ�HQ�SURGXFWLH�PHWKRGH�]LMQ�PLQGHU�KDUG�HQ�HU�YLQGW�YDNHU�YHUPHQJLQJ�HQ�IUDXGH
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YDQ�SDUWLMHQ�SODDWV��'DDUQDDVW�ZRUGW�HHQ�WRHQHPHQGH�RQGHVNXQGLJKHLG�PHW�UHJHOV�HQ
SURGXFWNZDOLWHLW�JHVLJQDOHHUG�ELM�HHQ�GHHO�YDQ�GH�RQGHUQHPHUV��'LW�PDDNW�GH�VHFWRU�H[WUD�JHYRHOLJ
YRRU�VFKDQGDOHQ��5HFHQWH�VFKDQGDOHQ�WHQ�DDQ]LHQ�YDQ�YRHGVHOYHLOLJKHLG��ZDDURQGHU�03$�HQ
UR]LMQHQFRQWDPLQDWLH��KHEEHQ�DDQJHWRRQG�KRH�NZHWVEDDU�GH�SURGXFWLHNRORP�YDQ�ERHU�WRW
VXSHUPDUNW�HLJHQOLMN�LV��'H�JURWH�KRHYHHOKHLG�UHJHOV�HQ�YHUDQGHULQJHQ�GDDULQ�HQ�GH�¶SDSLHUZLQNHO·
ZDDU�ELRORJLVFKH�RQGHUQHPHUV�PHH�WH�PDNHQ�KHEEHQ��PDDNW�KHW�HU�QLHW�HHQYRXGLJHU�RS�
7HQ�WZHHGH�LV�HU�GH�PDUNHWLQJ�HQ�FRPPXQLFDWLH�ULFKWLQJ�EXUJHUV�HQ�FRQVXPHQWHQ�GLH�WRW�]RUJHQ
EDDUW�HQ�ZDDU�YHHO�LQ�YHUEHWHUG�NDQ�ZRUGHQ��+HW�PHHVW�GRPLQDQWH�EHHOG�GDW�ELM�GH�FRQVXPHQW�RS
KHW�QHWYOLHV�VWDDW��DOV�KHW�JDDW�RP�ELRORJLVFKH�SURGXFWHQ�LV��GDW�KHW�¶QLHW�PHW�JLI·�LV��+HW
EHODQJULMNVWH�EH]ZDDU�KLHUWHJHQ�LV�WHQ�HHUVWH�GDW�KHW�HHQ�DI]HWWHQ�WHJHQ�GH�JDQJEDUH�ODQGERXZ�LV
HQ�WHQ�WZHHGH�GDW�GH�ZRRUGHQ�¶QLHW·�HQ�¶JLI·�HHQ�QHJDWLHYH�DVVRFLDWLH�RSURHSHQ��(HQ�DQGHUH
GRPLQDQW�EHHOG�ELM�FRQVXPHQWHQ�LV�GH�SULMV�YDQ�ELRORJLVFKH�SURGXFWHQ��9RRU�YHOHQ�ZRUGW�GLW�DOV
�WH��GXXU�JH]LHQ��+HW�LPDJR�HQ�GDDUPHH�KHW�FRPPXQLFHUHQ�YDQ�GH�PHHUZDDUGH�NDQ�VWHUN�ZRUGHQ
YHUEHWHUG��(HQ�H[WUD�ULVLFR�LQ�GH�ELRORJLVFKH�VHFWRU�LV�GDW�HHQ�SUREOHHP�PHW�ELMYRRUEHHOG
ELRORJLVFKH�NLSSHQ�QLHW�KRRIG]DNHOLMN�EHSHUNW�EOLMIW�WRW�NLSSHQ��PDDU�RRN�]LMQ�ZHHUVODJ�KHHIW�RS
KHW�YHUWURXZHQ�GDW�FRQVXPHQWHQ�KHEEHQ�LQ�DQGHUH�ELRORJLVFKH�SURGXFWHQ�

'H�]RUJHQ�VDPHQJHYDW�NXQQHQ�ZH�VWHOOHQ�GDW�HU�GULH�JURWH�SUREOHPHQ�]LMQ�ZDDU�GH�ELRORJLVFKH
VHFWRU�YRRU�VWDDW�
�� .ZHWVEDDUKHLG�LPDJR��GH�ELRORJLVFKH�VHFWRU�LV�HUJ�DIKDQNHOLMN�YDQ�KHW�LPDJR�YDQ�JRHG

�PLOLHX�HQ�GLHUYULHQGHOLMN��YRHGVHO��'H]H�DIKDQNHOLMNKHLG�PDDNW�KDDU�NZHWVEDDU�HQ
KLHUGRRU�ORRSW�]LM�JURWH�ULVLFR·V��5LVLFR·V�OLJJHQ�HU�ELMYRRUEHHOG�ELM�KHW�JHEUXLN�YDQ
GLHUJHQHHVPLGGHOHQ��PHW�QDPH�DQWLELRWLFD���KHW�JHEUXLN�YDQ�ELRORJLVFKH�PHVW�HQ�GH
FRQWUROH�RS�KHW�WRXFKHUHQ�YDQ�VQDYHOV�LQ�GH�ELRORJLVFKH�SOXLPYHHKRXGHULM��%LQQHQ�GH�KHOH
NHWHQ�LV�KHW�JURRWVWH�ULVLFR�KHW�JHYDDU�YRRU�FRQWDPLQDWLHV�YDQ�PHW�QDPH�FKHPLVFKH
EHVWULMGLQJVPLGGHOHQ�HQ�JPR·V��JHQHWLVFK�JHPRGLILFHHUGH�RUJDQLVPHQ�

�� $GPLQLVWUDWLHYH�ODVWHQ��GH�¶SDSLHUZLQNHO·�HQ�GH�GDDUPHH�JHSDDUG�JDDQGH�DGPLQLVWUDWLHYH
ODVWHQ�LV�YRRUDO�YRRU�RQGHUQHPLQJHQ�XLW�GH�SULPDLUH�VFKDNHO�LQ�GH��ELRORJLVFKH�VHFWRU�HHQ
GRRUQ�LQ�KHW�RRJ��+HW�JDDW�RP�YHHO�NOHLQH�RQGHUQHPLQJHQ�LQ�HHQ�YHUVQLSSHUGH�VHFWRU��GLH
PHW�YHHO�LQVWDQWLHV�HQ�RUJDQLVDWLHV�WH�PDNHQ�KHEEHQ��(U�PRHW�YHHO�LGHQWLHNH�LQIRUPDWLH
GXEEHO�DDQJHOHYHUG�ZRUGHQ�DDQ�YHUVFKLOOHQGH�LQVWDQWLHV�HQ�YHHODO�RS�YHURXGHUGH
PDQLHUHQ�

�� &RPPXQLFDWLH��+HW�OXNW�GH�VHFWRU�QLHW�JRHG�RP�KHOGHU�HQ�GXLGHOLMN�GH�SRVLWLHYH�DVSHFWHQ�YDQ
ELRORJLVFKH�YRHGVHO�YRRU�KHW�YRHWOLFKW�YDQ�GH�FRQVXPHQW�WH�EUHQJHQ��7H�YHHO�ZRUGW
YDQXLW�KHW�QHJDWLHYH�JHFRPPXQLFHHUG��KHW�DI]HWWHQ�WHJHQ�GH�JDQJEDUH�ODQGERXZ�HQ�GH
SHUFHSWLH�GDW�ELRORJLVFK�YRHGVHO�¶QLHW�PHW�JLI·�LV��]LMQ�KLHUYDQ�YRRUEHHOGHQ�
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���'H�NDQVHQ�YDQ�RSWLPDOH�LQIRUPDWLHVWURPHQ�YRRU�GH
ELRORJLVFKH�VHFWRU
����,QOHLGLQJ
'H�RQWZLNNHOLQJHQ�PHW�EHWUHNNLQJ�WRW�KHW�JHEUXLN�YDQ�GH�PRGHUQH�LQIRUPDWLH�HQ�FRPPXQLFDWLH
WHFKQLHNHQ��,&7��JDDQ�VQHO��'H�NHQQLV�HQ�HUYDULQJ�RP�GH]H�PLGGHOHQ�LQ�WH�]HWWHQ�LQ
YRHGVHONHWHQV�QHHPW�WRH��'H�HUYDULQJHQ�PHW�,&7�PLGGHOHQ�LQ�DQGHU�VHFWRUHQ�]LMQ�YHHOEHORYHQG�
*H]LHQ�GH�YRRUJDDQGH�VFKHWV�YDQ�]RUJHQ�LV�HU�HHQ�GXLGHOLMN�VHFWRUEHODQJ�RP�WH�NRPHQ�WRW
WUDQVSDUDQWH�NHWHQV�GLH�VQHO�NXQQHQ�UHDJHUHQ�HQ�LQIRUPDWLH�NXQQHQ�OHYHUHQ�RYHU�RRUVSURQJ�
SURGXFWLHPHWKRGH�HQ�YHUZHUNLQJVVWDSSHQ�YDQ�SURGXFWHQ�RP�]R�WH�NRPHQ�WRW�HHQ�EHWHUH�ERUJLQJ
YDQ�GH�YRHGVHONZDOLWHLW�HQ��YHLOLJKHLG��+HW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ�GH
ELRORJLVFKH�VHFWRU�LV�GDQ�YDQ�JURRW�EHODQJ��(HQ�.HWHQ�,QIRUPDWLH�6\VWHHP��.,6��NDQ�GDDUYRRU
HHQ�JHVFKLNW�PLGGHO�]LMQ�RP�GDW�WH�EHUHLNHQ��%HVWDDQGH�YRRUEHHOGHQ�YDQ�PHHU�RI�PLQGHU
VXFFHVYROOH�.,6·VHQ�YRRU�GH�WUDFHHUEDDUKHLG�LQ�GH�NHWHQ�LQ�GH�JDQJEDUH�VHFWRUHQ�]LMQ�036�
*URHLQHW��3HWHUV�)DUP��1XWUDFH��9,3�HQ�DQGHUH��9DQ�GH]H�HUYDULQJHQ�NDQ�GH�ELRORJLVFKH�VHFWRU
OHULQJ�WUHNNHQ�HQ�]LMQ�YRRUGHOHQ�GRHQ�

.DGHU� YRRUEHHOG�YDQ�GH�LQ]HW�YDQ�PRGHUQH�LQIRUPDWLH�HQ�FRPPXQLFDWLH�WHFKQLHNHQ��,&7��LQ�GH�NHWHQ�YDQ
ELRORJLVFKH�SURGXFWHQ�LQ�(QJHODQG�

����'H�PRJHOLMNKHGHQ
.LMNHQ�ZH�HHUVW�QDDU�GH�NDQVHQ�GDQ�]LHQ�ZH�GDW�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ
YHUVFKLOOHQGH�PRJHOLMNKHGHQ�ELHGHQ�DOV�GLH�ZRUGHQ�EHQXW��7HQ�HHUVWH�LV�JHFRQVWDWHHUG�GDW�GH
ELRORJLVFKH�NZDOLWHLW�HHQ�EHODQJULMNH�SURGXFWNZDOLWHLW�LV��(HQ�JRHGH�HQ�HIILFLsQWH�LQIRUPDWLH
XLWZLVVHOLQJ�NDQ�]RUJHQ�YRRU�HHQ�EHWHUH�ERUJLQJ�YDQ�GH�SURGXFWNZDOLWHLW�HQ�GDDUPHH�RRN�GH
EHWURXZEDDUKHLG�YDQ�KHW�ELRORJLVFKH�DVSHFW�LQ�GH�SURGXFWHQ�YDQ�GH�VHFWRU�YHUKRJHQ��7HQ�WZHHGH
]RUJW�HHQ�JRHGH�LQIRUPDWLH�XLWZLVVHOLQJ�GDW�KHW�092�NDUDNWHU�HQ�GH�JHGUHYHQKHLG�HQ
EHWURNNHQKHLG�YDQ�GH�ELRORJLVFKH�RQGHUQHPHU�RS�HHQ�HIILFLsQWH�PDQLHU�LQ�NDDUW�ZRUGW�JHEUDFKW�
(HQ�YRRUEHHOG�KLHUYDQ�LV�GH�SUR�DFWLHYH�DDQSDN�YDQ�(267$�PHW�1DWXUH�DQG�0RUH ��� ��7HQ�GHUGH
NDQ�HHQ�JRHG�LQIRUPDWLHV\VWHHP�]RUJHQ�YRRU�HHQ�YHUGHUH�SURIHVVLRQDOLVHULQJ�YDQ�GH�VHFWRU��=R·Q
V\VWHHP�NDQ�GH�NHQQLVXLWZLVVHOLQJ�WXVVHQ�RQGHUQHPHUV�VWHUN�YHUJHPDNNHOLMNHQ��7HQ�YLHUGH�NDQ�GH
������������������������������������������������
� � �1DWXUH�DQG�0RUH��ZZZ�1DWXUHDQG0RUH�QO

%ULWVH�FRQVXPHQW�NDQ�RRUVSURQJ�ELRORJLVFKH�JURHQWH�RQOLQH�DFKWHUKDOHQ
%H]RHNHUV�YDQ�GH�%ULWVH�VXSHUPDUNWNHWHQ�6DLQVEXU\
V�NXQQHQ�QX�RQOLQH�DFKWHUKDOHQ�ZDDU�GH�GRRU�KXQ�JHNRFKWH�ELRORJLVFKH
JURHQWH�HQ�IUXLW�]LMQ�JHWHHOG���+LHUPHH�SUREHUHQ�ZH�KHW�EHZXVW]LMQ�HQ�YHUWURXZHQ�LQ�ELRORJLVFK�JHWHHOGH�SURGXFWHQ�ELM�GH
FRQVXPHQW�WH�YHUJURWHQ���DOGXV�6DLQVEXU\
V�
9LD�GH�ZHEVLWH�NDQ�GH�FRQVXPHQW�GRRU�PLGGHO�YDQ�HHQ�FRGH�LQIRUPDWLH�HQ�IRWR
V�YDQ�KHW�EHGULMI�EHNLMNHQ�ZDDU�KHW�JHNRFKWH
SURGXFW�LV�JHWHHOG��$O�KHW�ELRORJLVFKH�IUXLW�HQ�JURHQWH�LQ�KHW�DVVRUWLPHQW�YDQ�6DLQVEXU\
V�]LMQ�KLHUYRRU�YRRU]LHQ�YDQ�HHQ
XQLHNH���FLMIHULJH�FRGH�



��

EHWURNNHQKHLG�YDQ�FRQVXPHQWHQ�ELM�GH�SURGXFWHQ�PLGGHOV�ELMYRRUEHHOG�HHQ�ZHEVLWH�PHW�DFWXHOH
JHJHYHQV�YHUGHU�ZRUGHQ�JHVWLPXOHHUG�

.LMNHQ�ZH�QDDU�GH�]RUJHQ�HQ�NQHOSXQWHQ�GDQ�NDQ�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWRUPHQ�LQ
GH�ELRORJLVFKH�VHFWRU�HHQ�EHODQJULMNH�ELMGUDJH�OHYHUHQ�DDQ�KHW�YHUPLQGHUHQ�YDQ�GLH�]RUJHQ�HQ�KHW
ZHJQHPHQ�YDQ�GH�NQHOSXQWHQ��7HQ�HHUVWH�PDDNW�HHQ�JRHGH�HQ�HIILFLsQWH�LQIRUPDWLH�XLWZLVVHOLQJ
KHW�PRJHOLMN�RP�VQHO�LQ�GH�YRHGVHONHWHQ�LQ�JHYDO�YDQ�FDODPLWHLWHQ�NQHOSXQWHQ�WH�WUDFHUHQ�HQ
GDDUELM�YHUGHUH�VFKDGH�WH�YRRUNRPHQ��7HQ�WZHHGH�NDQ�HHQ�JRHGH�LQIRUPDWLH�XLWZLVVHOLQJ�VWHUN
ELMGUDJHQ�DDQ�HHQ�JRHGH�NHQQLV�YDQ�GH�UHJHOJHYLQJ�HQ�HHQ�MXLVWH�WRHSDVVLQJ�GDDUYDQ��$OV�GHUGH
NDQ�KHW�GH�NHQQLVGHOLQJ�WXVVHQ�RQGHUQHPHUV�EHYRUGHUHQ�HQ�GDDUPHH�HHQ�EHODQJULMNH�IDFWRU�]LMQ
GLH�NDQ�]RUJHQ�YRRU�PHHU�LQQRYDWLH�LQ�GH�VHFWRU��7HQ�YLHUGH�NDQ�HHQ�HIILFLsQWH�HQ�PRGHUQH
LQIRUPDWLHYRRU]LHQLQJ�HHQ�EHODQJULMNH�ELMGUDJH�OHYHUHQ�LQ�KHW�WHUXJEUHQJHQ�YDQ�GH�DGPLQLVWUDWLHYH
ODVWHQ��$OV�ODDWVWH�NDQ�ZRUGHQ�JHQRHPG�GDW�GH�FRPPXQLFDWLH�ULFKWLQJ�FRQVXPHQW�HQ�EXUJHU�VWHUN
NDQ�ZRUGHQ�YHUEHWHUG�PHW�HHQ�JRHG�LQIRUPDWLHV\VWHHP�LQ�GH�VHFWRU��9RRU�YHUEHWHULQJ�YDQ�GH
PDUNHWLQJ�YDQ�ELRORJLVFKH�SURGXFWHQ�LV�GLW�HVVHQWLHHO�

���$PELWLHV�YDQ�GH�ELRORJLVFKH�VHFWRU
����,QOHLGLQJ
2S�EDVLV�YDQ�GH�YRRUJDDQGH�VFKHWV�YDQ�GH�RPJHYLQJVRQWZLNNHOLQJHQ��GH�]RUJHQ�HQ�GH�VWHUNH
NDQWHQ�YDQ�GH�ELRORJLVFKH�VHFWRU�HQ�GH�URO�GLH�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�KLHULQ
NDQ�VSHOHQ��]LMQ�YLHU�RSORVVLQJVULFKWLQJHQ�RSJHVWHOG��2SORVVLQJVULFKWLQJHQ�GLH�ZLM�DOV�YLHU�DPELWLHV
KHEEHQ�YHUZRRUG�
�� (IILFLsQWH�LQIRUPDWLHYRRU]LHQLQJ�HQ�ERUJLQJ�SURGXFWNZDOLWHLW
�� $GPLQLVWUDWLHYH�ODVWHQ�YHUOLFKWLQJ��$/9�
�� 9HUVWHUNHQ�EHGULMIVYRHULQJ
�� 0DUNHWLQJ�HQ�,PDJRYHUEHWHULQJ

'H]H�RSORVVLQJVULFKWLQJHQ�JHYHQ�RQ]H�DPELWLHV�ZHHU�DOV�KHW�JDDW�RP�KHW�YHUEHWHUHQ�YDQ�GH
LQIRUPDWLHVWURPHQ�LQ�GH�VHFWRU��$PELWLHV�GLH�LQ�KHW�WHNHQ�VWDDQ�YDQ�KHW�YHUEHWHUHQ�YDQ�GH�KXLGLJH
SRVLWLH�YDQ�GH�ELRORJLVFKH�VHFWRU�HQ�ZDDUYDQ�ZLM�YDQ�PHQLQJ�]LMQ�GDW�]LM�HHQ�YRRUZDDUGH�]LMQ�YRRU
GH�FRQWLQXwWHLW�HQ�GH�JURHL�YDQ�GH�VHFWRU��'H�JHIRUPXOHHUGH�DPELWLHV�KHEEHQ�WH�PDNHQ�PHW
LQIRUPDWLHYRRU]LHQLQJ�YDQXLW�GH�SXEOLHNH�IXQFWLHV��GHQN�GDDUELM�DDQ�GH�HLVHQ�W�D�Y��ERUJLQJ�HQ
FRQWUROH��PDDU�RRN�YDQXLW�SULYDWH�EHKRHIWHQ��GDQ�JDDW�KHW�RP�KHW�FUHsUHQ�YDQ�WRHJHYRHJGH
ZDDUGH�WHQ�DDQ]LHQ�YDQ�PDUNHWLQJ�HQ�LPDJR�

����(IILFLsQWH�LQIRUPDWLHYRRU]LHQLQJ�HQ�ERUJLQJ�SURGXFWNZDOLWHLW
$PELWLH
'H�DPELWLH�GLH�ZH�KLHU�QDVWUHYHQ�LV�HHQ�RSWLPDOH�WUDQVSDUDQWLH�HQ�YRHGVHOYHLOLJKHLG�HQ�]HNHUKHLG
WHQ�DDQ]LHQ�YDQ�GH�ELRORJLVFKH�NZDOLWHLW�YDQ�GH�ELRORJLVFKH�SURGXFWHQ��'H�FRQVXPHQW�PRHW�HUYDQ
RS�DDQ�NXQQHQ�GDW�HHQ�SURGXFW�GDW�DOV�¶ELRORJLVFK·�ZRUGW�YHUNRFKW�RRN�JHJDUDQGHHUG�DDQ
ELRORJLVFKH�NZDOLWHLWVHLVHQ�YROGRHW�
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+HW�LQIRUPDWLHV\VWHHP�RQGHUVWHXQW�GH�ERUJLQJ�YDQ�GH�ELRORJLVFKH�NZDOLWHLW�YDQ�GH�DDQJHVORWHQHQ�
9RHGVHOYHLOLJKHLG�HQ�¶UDSLG�DOHUW·�VWDDQ�GDDULQ�FHQWUDDO��+HW�VQHO�NXQQHQ�UHDJHUHQ�RS�HHQ
JHVLJQDOHHUG�SUREOHHP�LQ�GH�ELRORJLVFKH�YRHGVHONHWHQ�LV�QRRG]DNHOLMN�YRRU�HHQ�EHWURXZEDUH
VHFWRU��'H�GRHOVWHOOLQJ�LV�GDW�RYHU�WZHH�MDDU�HHQ�LQIRUPDWLHV\VWHHP�RSHUDWLRQHHO�LV��ZDDULQ�DOOH
SXEOLHNH�LQIRUPDWLH�EHVFKLNEDDU�LV�YRRU�DDQJHVORWHQ�EHGULMYHQ�HQ�FRQVXPHQWHQ��'H�EDVLV�LV�GH
LQIRUPDWLH�GLH�YDQXLW�FHUWLILFHULQJRRJSXQW�YHUHLVW�LV��'LW�JHHIW�HHQ�RSWLPDOH�WUDQVSDUDQWLH�HQ
LQ]LFKW�LQ�GH�YRHGVHOYHLOLJKHLG�HQ�²NZDOLWHLW��0HW�QDPH�LV�YDQ�EHODQJ�GDW�KHW�RSWLPDOLVHUHQ�YDQ�GH
LQIRUPDWLHVWURPHQ�YDQXLW�KHW�RRJSXQW�YDQ�ULVLFRDQDO\VH�ZRUGW�DDQJHSDNW�

+XLGLJH�VLWXDWLH�W�D�Y��LQIRUPDWLHYRRU]LHQLQJ�HQ�ERUJLQJ�SURGXFWNZDOLWHLW
'H�KXLGLJH�VLWXDWLH�LV�GDW�ZH�WH�PDNHQ�KHEEHQ�PHW�HHQ�YHUVQLSSHUHQGH�VHFWRU��ZDDULQ�KHW�LHGHU
YRRU�]LFK�HQ�VRPV�WHJHQ�HONDDU�HHQ�EHODQJULMN�JHJHYHQ�LV��(HQ�JH]DPHQOLMNH�YLVLH�LV�HU�QLHW�
'DDUQDDVW�LV�HU�JHHQ�VWDQGDDUGLVDWLH�YDQ�LQIRUPDWLH�XLWZLVVHOLQJ�HQ�RRN�KHW�JHEUXLN�YDQ
DXWRPDWLVHULQJ�ELM�GH�RQGHUQHPHUV�LV�YDQ�RQJHOLMN�QLYHDX��6NDO�KHHIW�HHQ�EHODQJULMNH�URO�LQ�GH
FRQWUROH�HQ�FHUWLILFHULQJ�YDQ�GH�ELRORJLVFKH�VHFWRU��9DQXLW�GH]H�URO�NDQ�6NDO�RRN�HHQ�EHODQJULMNH
URO�VSHOHQ�LQ�GH�YHUGHUH�RSWLPDOLVHULQJ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU�

$FWLHV
2P�YDQ�GH�KXLGLJH�VLWXDWLH�GH�DPELWLHV�WH�NXQQHQ�ZDDUPDNHQ�]LMQ�HU�YLHU�DFWLHV�RSJHVWHOG�
�� +HW�RS]HWWHQ�YDQ�HHQ�GUDJHQGH�RUJDQLVDWLH
�� ,QYHQWDULVDWLH�YDQ�GH�KXLGLJH�LQIRUPDWLHVLWXDWLH�YDQ�DOOH�VFKDNHOV��R�D��6NDO��/(,��EHGULMYHQ�

HWF����:DDUELM�RRN�DDQGDFKW�ZRUGW�EHVWHHG�DDQ�HIILFLsQWLHYHUEHWHULQJ�YDQ�GH�KXLGLJH�FRQWUROH
HQ�ERUJLQJ��ELMYRRUEHHOG�W�D�Y��WRXFKHUHQ�VQDYHOV��JHEUXLN�DQWLELRWLFD�HQ�JHEUXLN�ELRPHVW�

�� %HVFKULMYLQJ�YDQ�GRHO��LQIRUPDWLHV\VWHHP�HQ�EXGJHW�
�� 2SVWHOOHQ�YDQ�VWDSSHQSODQ�RP�GRHO�WH�EHUHLNHQ�HQ�EHQRGLJGH�EXGJHW�

����$GPLQLVWUDWLHYH�ODVWHQ�YHUOLFKWLQJ
$PELWLH
+HW�YHUPLQGHUHQ�YDQ�GH�DGPLQLVWUDWLHYH�ODVWHQ�YDQ�GH�ERHU��YHUZHUNLQJ�HQ�KDQGHO�LQ�GH
ELRORJLVFKH�VHFWRU�RP�]RGRHQGH�WRW�NRVWHQUHGXFWLH�WH�NRPHQ��'DDUELM�ZRUGW�RQGHUVFKHLG
JHPDDNW�WXVVHQ�ODVWHQYHUOLFKWLQJ�GLH�VSHFLILHN�PHW�KHW�ELRORJLVFKH�NDUDNWHU�YDQ�GH�VHFWRU�WH
PDNHQ�KHHIW��'DW�]LMQ�DGPLQLVWUDWLHYH�ODVWHQ�GLH�YHUEDQG�KRXGHQ�PHW�HLVHQ�YDQ�RUJDQLVDWLHV�DOV
6NDO��/DVHU�HQ�GRXDQH��'DDUQDDVW�PDNHQ�ZH�RQGHUVFKHLG�WXVVHQ�ODVWHQ�YHUOLFKWLQJ�GLH�QLHW
VSHFLILHN�PHW�KHW�ELRORJLVFKH�WH�PDNHQ�KHHIW��PDDU�GLH�ZHO�PHW�HHQ�JRHG�LQIRUPDWLHV\VWHHP
NXQQHQ�ZRUGHQ�EHUHLNW��'DDUELM�GHQNHQ�ZH�DDQ�YHUOLFKWLQJ�YDQ�DGPLQLVWUDWLHYH�ODVWHQ�GLH�YHUEDQG
KRXGHQ�PHW�HLVHQ�YDQ�RUJDQLVDWLHV�DOV�9:$��9RHGVHO�HQ�:DUHQ�$XWRULWHLW���EHODVWLQJVGLHQVW��IDLU
WUDGH��HWF�
+XLGLJH�VLWXDWLH�W�D�Y��DGPLQLVWUDWLHYH�ODVWHQ
6FKHWVHQ�ZH�GH�KXLGLJH�VLWXDWLH�RPWUHQW�DGPLQLVWUDWLHYH�ODVWHQ�YRRU�GH�VHFWRU�GDQ�]LHQ�ZH�HHQ
DDQWDO�RSYDOOHQGH�]DNHQ��7�D�Y��GH�DGPLQLVWUDWLHYH�HLVHQ�YDQ�GH�RUJDQLVDWLHV�6NDO��/DVHU�HQ�GH
GRXDQH�LV�HU�VSUDNH�YDQ�GXEEHOH�ODVWHQ��RPGDW�GH]HOIGH�JHJHYHQV�PHHUGHUH�NHUHQ�YRRU�ZLVVHOHQGH
SDUWLMHQ�PRHWHQ�ZRUGHQ�DDQJHOHYHUG��'DDUQDDVW�JHOGW�GDW�HU�ZHLQLJ�JHEUXLNHUVJHPDN�LV�DOV�KHW



��

JDDW�RP�KHW�DFKWHUKDOHQ�HQ�GRRUJHYHQ�YDQ�GH�JHJHYHQV��'LW�PDDNW�GDW�GH]H�DGPLQLVWUDWLHYH�ODVWHQ
HHQ�EHKRRUOLMN�SHUFHQWDJH�XLWPDNHQ�YDQ�KHW�NRVWHQSODDWMH�
9DQ�DQGHUH�RUGH�LV�GDW�RQGHUQHPHUV�WH�PDNHQ�KHEEHQ�PHW�YHUVFKLOOHQGH�V\VWHPHQ�RP�JHJHYHQV
GRRU�WH�JHYHQ��0RPHQWHHO�LV�HU�YDQXLW�KHW�0LQLVWHULH�YDQ�/19�HHQ�FRPPLVVLH�ODVWHQYHUOLFKWLQJ
LQJHVWHOG�GLH�]LFK�PHW�GH]H�SUREOHPDWLHN�EH]LJKRXGW��(HQ�DQGHU�SUREOHHP�LV�GDW�KHW�NRSSHOHQ
YDQ�V\VWHPHQ�RS�YHHO�MXULGLVFKH�EH]ZDUHQ�VWXLW�
$FWLHV
2P�YDQ�GH�KXLGLJH�VLWXDWLH�GH�DPELWLHV�WH�NXQQHQ�ZDDUPDNHQ�]DO�HU�HHQ�DDQWDO�DFWLYLWHLWHQ
RQGHUQRPHQ�PRHWHQ�ZRUGHQ�
�� 7HQ�HHUVWH�ZRUGW�JHGDFKW�DDQ�KHW�KDUPRQLVHUHQ�HQ�RS�HONDDU�DIVWHPPHQ�YDQ�EHVWDDQGH

V\VWHPHQ�HQ�VWDQGDDUGHQ��ELMY��0F6KDUU\�SHUFHHOJHJHYHQV�JHEUXLNHQ�ELM�6NDO��
�� 7HQ�WZHHGH�ZRUGW�JHGDFKW�DDQ�GH�PRJHOLMNKHLG�YDQ�KHW�LQWHJUHUHQ�YDQ�YHUVFKLOOHQGH

V\VWHPHQ��]RDOV�ELMYRRUEHHOG�LV�JHEHXUG�ELM�..0��.HWHQ�.ZDOLWHLWVSURJUDPPD�0HON��HQ
1$.�LQ�GH�WXLQERXZ�HQ�(XURFDS�WLMGHQV�GH�FRQWUROH�YDQ�ELRORJLVFKH�SURGXFWHQ��+LHUELM
KHEEHQ�ZH�ZDDUVFKLMQOLMN�ZHO�HHQ�EHODQJULMNH�MXULGLVFKH�KREEHO�WH�QHPHQ�W�D�Y��GH�LQIRUPDWLH�
XLWZLVVHOLQJ�YDQ�GRRU�YHUVFKLOOHQGH�SDUWLMHQ�YHUJDDUGH�JHJHYHQV��'DDUQDDVW�]DO�GH
JHEUXLNHUVYULHQGHOLMNKHLG�YDQ�GH�YHUVFKLOOHQGH�V\VWHPHQ�PRHWHQ�ZRUGHQ�DDQJHSDNW��+HW�LV
YDQ�EHODQJ�RP�KLHURYHU��LQ�RYHUOHJ�PHW�KHW�0LQLVWHULH�YDQ�/19�WH�WUHGHQ�

�� (HQ�GHUGH�EHODQJULMNH�DFWLH�LV�GH�PRJHOLMNKHLG�YDQ�KHW�JHEUXLN�YDQ�HHQ�GLJLWDOH�KDQGWHNHQLQJ
WH�LQYHQWDULVHUHQ��'LW�LQ�UHODWLH�WRW�LPSRUWKHIILQJ��+HW�JDDW�GDQ�RP�HHQ�GLJLWDOH�SDSLHUVWURRP
PRJHOLMN�WH�PDNHQ��]RGDW�QLHW�HHQ�I\VLHNH�VWHPSHO�HQ�KDQGWHNHQLQJ�QRGLJ�LV��PDDU�PHW�HHQ
]RJHQDDPGH�¶GLJLWDOH�KDQGWHNHQLQJ·�NDQ�ZRUGHQ�YROVWDDQ��,Q�KHW�NDGHU�KLHUYDQ�ZRUGW�JHGDFKW
DDQ�KHW�RS]HWWHQ�YDQ�HHQ�SLORW�URQG�GH�LPSRUWNHWHQ�PHONYHHKRXGHULM�

�� 7HQ�YLHUGH�NDQ�GH�PRJHOLMNKHLG�ZRUGHQ�RQGHU]RFKW�YDQ�HHQ�FHQWUDDO�ODVWHQ��JHJHYHQVORNHW�

����9HUVWHUNHQ�EHGULMIVYRHULQJ
$PELWLH
'H�KXLGLJH�PRJHOLMNKHGHQ�RS�KHW�JHELHG�YDQ�DXWRPDWLVHULQJ�HQ�LQIRUPDWLH�XLWZLVVHOLQJ�PDDNW�KHW
YDVWOHJJHQ�YDQ�DOOHUOHL�EHGULMIVJHJHYHQV�HHQYRXGLJ��'LW�ELHGW�EHODQJULMNH�PRJHOLMNKHGHQ�YRRU�KHW
RQWZLNNHOHQ�YDQ�HHQ�PDQDJHPHQW�LQVWUXPHQW�GDW�KHW�YROJHQ�YDQ�GH�HLJHQ�EHGULMIVYRHULQJ�YDQ
RQGHUQHPHUV�PRJHOLMN�PDDNW�HQ�RRN�RP�GLH�WH�YHUJHOLMNHQ��RS�JHDJJUHJHHUG�QLYHDX��PHW
YHUJHOLMNEDUH�RQGHUQHPHUV��]RGDW�KHW�LQ]LFKW�LQ�GH�HLJHQ�EHGULMIVYRHULQJ�WRHQHHPW�HQ�KHW
YHUEHWHUHQ�YDQ�GLH�EHGULMIVYRHULQJ�PRJHOLMN�LV��&HQWUDDO�LQ�KHW�WH�RQWZLNNHOHQ�PDQDJHPHQW
LQVWUXPHQW�VWDDW�KHW�ELHGHQ�YDQ�PRJHOLMNKHGHQ�RP�KHW�UHQGHPHQW�WH�YHUKRJHQ�HQ�RP
NRVWHQYHUODJLQJ�GRRU�EHGULMIVYHUJHOLMNLQJ�PRJHOLMN�WH�PDNHQ��'DDUQDDVW�PRHW�KHW�GH�PRJHOLMNKHLG
ELHGHQ�YRRU�PHHU�VWUDWHJLVFKH�LQIRUPDWLH�RP�GH�PDUNWSRVLWLH�YDQ�LQGLYLGXHOH�RQGHUQHPHUV�WH
YHUEHWHUHQ��%LM�GH�RQWZLNNHOLQJ�YDQ�PDQDJHPHQW�LQVWUXPHQWHQ�JDDW�KHW�HURP�RSWLPDDO�JHEUXLN�WH
PDNHQ�YDQ�GH�LQIRUPDWLH�ELQQHQ�GH�NHWHQV�RP�WRW�EHWHUH�SUHVWDWLHV�WH�NRPHQ��1LHW�DOOHHQ
SULPDLUH�VHFWRU�PDDU�RRN�YRRU�YHUZHUNLQJ��KDQGHO�HQ�UHWDLO�LV�GDW�EHODQJULMN�



��

+XLGLJH�VLWXDWLH�W�D�Y��PDQDJHPHQW�LQVWUXPHQWHQ
$OV�ZH�NLMNHQ�QDDU�GH�KXLGLJH�VLWXDWLH��GDQ�PRHWHQ�ZH�FRQVWDWHUHQ�GDW�HU�HHQ�DDQWDO
EHOHPPHUHQGH�IDFWRUHQ�LV��GLH�KHW�PDNHQ�YDQ�HHQ�V\VWHHP�YDQ�EHGULMIVYHUJHOLMNLQJHQ�ODVWLJ�PDDNW�
:H�KHEEHQ�WH�PDNHQ�PHW�HHQ�YHUVQLSSHUGH�VHFWRU�PHW�YHHO�JHPHQJGH�HQ�NOHLQVFKDOLJH�EHGULMYHQ�
%HGULMIVYHUJHOLMNLQJHQ�]LMQ�]LQYRO�DOV�HU�YHUJHOHNHQ�NDQ�ZRUGHQ�PHW�JHOLMNVRRUWLJH�EHGULMYHQ��0HW
DQGHUH�ZRRUGHQ�GH�GRHOJURHSHQ�PRHW�HHQ�EHSDDOGH�PLQLPDOH�RPYDQJ�KHEEHQ��'DDUQDDVW�JHOGW
GDW�YHHO�ELRORJLVFKH�RQGHUQHPHUV�QLHW�DOOHHQ�HFRQRPLVFKH�DIILQLWHLW�KHEEHQ��1DWXXUOLMN�ZLOOHQ�]H
JHOG�YHUGLHQHQ��PDDU�YHOHQ�]LMQ�RRN�VWHUN�YDNLQKRXGHOLMN�JHwQWHUHVVHHUG��'H�YUDDJ�LV�GDQ�RRN�LQ
KRHYHUUH�EHGULMIVYHUJHOLMNLQJHQ�SULRULWHLW�KHHIW�ELM�GH�RQGHUQHPHUV��(HQ�PRJHOLMN�VWLPXODQV�NDQ
]LMQ�GDW�YDQXLW�/19�ZRUGW�JHZHUNW�DDQ�KHW�RS]HWWHQ�YDQ�HHQ�NHQQLVQHWZHUN�YRRU�GH�ELRORJLVFKH
VHFWRU�

$FWLHV
2P�GH]H�DPELWLH�WH�YHUZH]HQOLMNHQ�]LHQ�ZH�HHQ�DDQWDO�VWDSSHQ�YRRU�RQV�

�� .LMNHQ�ZH�QDDU�GH�KXLGLJH�VLWXDWLH�GDQ�LV�KHW�YDQ�EHODQJ�RP�HHUVW�WH�LQYHQWDULVHUHQ�ZDDU�LV
EHKRHIWH�DDQ�HQ�ZHONH�SULRULWHLWHQ�NXQQHQ�HU�JHVWHOG�ZRUGHQ��&HQWUDDO�VWDDW�KLHULQ�RRN�GDW
]RYHHO�PRJHOLMN�DDQVOXLWLQJ�ZRUGW�JH]RFKW�ELM�UHHGV�EHVWDDQGH�LQLWLDWLHYHQ�

�� 9HUYROJHQV�GLHQW�DFWLH�JHULFKW�WH�]LMQ�RS�KHW�YHUNULMJHQ�YDQ�GUDDJYODN�HQ�KHW�]RHNHQ�QDDU
IRQGVHQ��0RJHOLMNKHGHQ�]LMQ�KHW�RS]HWWHQ�YDQ�HHQ�LQQRYDWLHIRQGV�YDQXLW�GH�VHFWRU�PHW
YHUVFKLOOHQGH�ILQDQFLHUV�

�� 'DDUQD�PRHWHQ�SLORWV�ZRUGHQ�JHVWDUW�HQ�QD�HYDOXDWLH�NXQQHQ�GH]H�HYHQWXHHO�ZRUGHQ
RSJHVFKDDOG��9DQ�EHODQJ�LV�GDW�GH�UHWDLO�KLHULQ�RRN�EHWURNNHQ�ZRUGW�

�� ,Q�ODWHU�VWDGLXP�NDQ�GH�LQIRUPDWLH�RS�JHDJJUHJHHUG�QLYHDX�RRN�PHW�FRQVXPHQWHQ�HQ�EXUJHUV
ZRUGHQ�JHFRPPXQLFHHUG�HQ�]R�ZRUGHQ�LQJH]HW�YRRU�YHUEHWHULQJ�YDQ�GH�PDUNHWLQJ�HQ�KHW
LPDJR��'LW�EUHQJW�RQV�ELM�GH�YLHUGH�HQ�ODDWVWH�DPELWLH�

���� 0DUNHWLQJ�HQ�,PDJRYHUEHWHULQJ
$PELWLH
'H�YLHUGH�JHIRUPXOHHUGH�DPELWLH�GLH�ZH�PHW�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ�GH
ELRORJLVFKH�VHFWRU�ZLOOHQ�EHUHLNHQ��LV�WHQ�HHUVWH�KHW�YHUEHWHUHQ�YDQ�KHW�LPDJR�YDQ�ELRORJLVFKH
SURGXFWHQ�ELM�EXUJHU�HQ�FRQVXPHQW��(HQ�LPDJR�YDQ�EHWURXZEDDUKHLG��'H�NHUQ�YDQ�GH]H�DPELWLH
LV�GH�WUDQVSDUDQWLH�YDQ�GH�ELRORJLVFKH�YRHGVHONHWHQ�]LFKWEDDU�PDNHQ�YRRU�GH�FRQVXPHQW��'LW
ZLOOHQ�ZH�EHUHLNHQ�GRRU�HHQ�RSWLPDDO�JHEUXLN�YDQ�GH�EHVWDDQGH�LQIRUPDWLH��7HQ�WZHHGH�ZLOOHQ�ZH
GH�PHHUZDDUGH�YDQ�ELRORJLVFKH�SURGXFWHQ�EHWHU�YHUPDUNWHQ�W�D�Y��
- 2QGHUVFKHLGHQG�YHUPRJHQ
- $OOHV�ZDW�EXUJHU�FRQVXPHQW�YHUZDFKW�YDQ�(.2

+XLGLJH�VLWXDWLH�W�D�Y��PDUNHWLQJ�HQ�LPDJRYHUEHWHULQJ
:H�]LHQ�HHQ�DDQWDO�NZHWVEDUH�WHNRUWNRPLQJHQ�ELM�GH�YHUZDFKWLQJHQ�GLH�EXUJHUV�HQ�FRQVXPHQWHQ
KHEEHQ�W�D�Y��ELRORJLVFKH�SURGXFWHQ��'H�'XLWVH�1LWURIHHQDIIDLUH�KHHIW�DDQJHWRRQG�GDW�KHW�LPDJR
YDQ�GH�ELRORJLVFKH�VHFWRU�HUJ�NZHWVEDDU�LV��'LW�EUHQJW�HHQ�JURRW�ULVLFR�PHW�]LFK�PHH��(HQ�LPDJR
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LV�PDNNHOLMNHU�DI�WH�EUHNHQ��GDQ�RS�WH�ERXZHQ��'DDUQDDVW�PLVW�GH�ELRORJLVFKH�VHFWRU�GXUI�LQ�GH
PDUNHWLQJ�YDQ�KDDU�SURGXFWHQ��2RN�]LMQ�HU�FRQIOLFWHUHQGH�YHUZDFKWLQJHQ��(U�LV�HHQ�GLVFUHSDQWLH
WXVVHQ�KHW�SUDJPDWLVFKH�DDQ�GH�HQH�NDQW�HQ�KHW�LGHDOLVPH�DDQ�GH�DQGHUHQ�NDQW��DOV�FRQVXPHQW�OHW
MH�RS�GH�NRVWHQ��PDDU�DOV�EXUJHU�YLQG�MH�UHVSHFW�YRRU�QDWXXU�HQ�PLOLHX�EHODQJULMN��2RN�JHOGW�GDW
EHWURXZEDDUKHLG�HQ�FHUWLILFHULQJ�¶VDDL·�]LMQ�YRRU�GH�RS�EHOHYLQJ�JHULFKWH�FRQVXPHQW��+HW�LV�HHQ
QRRG]DNHOLMN�YRRUZDDUGH�ZDDUDDQ�YROGDDQ�PRHW�ZRUGHQ��PDDU�RQYROGRHQGH�RP�YRRU�GH
FRQVXPHQW�WRHJHYRHJGH�ZDDUGH�WH�FUHsUHQ��%LRORJLVFK�YRHGVHO�]RX�HHQ�¶IHHVW·�PRHWHQ�]LMQ��=R�LV
HU�JHHQ�FRQVXPHQWHQSRUWDO��ZDDU�FRQVXPHQWHQ�WHUHFKWNXQQHQ�YRRU�LQIRUPDWLH�RYHU�ELRORJLVFKH
SURGXFWHQ��+HW�9RHGLQJVFHQWUXP�YRRU]LHW�LQ�RQYROGRHQGH�PDWH�LQ�GH�LQIRUPDWLHYRRU]LHQLQJ
ULFKWLQJ�FRQVXPHQW��2RN�JHOGW�GDW�GH�ELRORJLVFKH�VHFWRU�QLHW�YRRURS�ORRSW�LQ�KHW�JHEUXLN�YDQ
,&7�PLGGHOHQ��7HYHQV�LV�HU�RS�GLW�PRPHQW�ZHLQLJ�DIVWHPPLQJ�WXVVHQ�,&7�HQ�PDUNHWLQJ�

$FWLYLWHLWHQ
+RH�NRPHQ�ZH�WRW�HHQ�PHHU�¶VZLQJHQG·�PDDU�ZHO�EHWURXZEDDU�LPDJR�YDQ�ELRORJLVFKH�SURGXFWHQ�
:DDULQ�ZH�ZHO�RSHQ�HQ�HHUOLMN�PRHWHQ�]LMQ�LQ�GH�FRPPXQLFDWLH��'DDUYRRU�KHEEHQ�ZH�HHQ�DDQWDO
DFWLHV�LQ�NDDUW�JHEUDFKW�
�� 7HQ�HHUVWH�HHQ�LQYHQWDULVDWLH�YDQ�GH�NZHWVEDDUKHGHQ�HQ�]ZDNKHGHQ��]RGDW�ZH�ZHWHQ�ZDDU�GLH

]LWWHQ��'HHOV�LV�GLW�DO�JHGDDQ�GRRU�GH�7DVN�)RUFH�%LRORJLVFKH�/DQGERXZ
�� 7HQ�WZHHGH�ZLOOHQ�ZH�EHJLQQHQ�PHW�HQNHOYRXGLJH�SURGXFWHQ�
�� (HQ�GHUGH�DFWLH�LV�NLMNHQ�QDDU�GH�PRJHOLMNKHGHQ���GLH�YRRUEHHOGHQ�DOV�KHW�¶1DWXUH�DQG�0RUH·�

FRQFHSW��HQ�¶$JURIDLU·�ELHGHQ�YRRU�GH�VHFWRU��,Q�VOXLWHQ�GH]H�YRRUEHHOGHQ�DDQ�RS�GH�HLVHQ�HQ
ZHQVHQ�YDQ�EHWURNNHQ�SDUWLMHQ�LQ�GH�VHFWRU"

�� 'H�YLHUGH�DFWLH�LV�KHW�RS]HWWHQ�YDQ�HHQ�LQIRUPDWLH�SRUWDO�YRRU�FRQVXPHQWHQ�HQ�SURGXFHQWHQ�
:DDUELM�JHNHNHQ�ZRUGW�QDDU�EXQGHOLQJ�YDQ�EHVWDDQGH�VLWHV�HQ�DIVWHPPLQJ�ZRUGW�JH]RFKW�PHW
KHW�9RHGLQJVFHQWUXP��9HUPDUNWHQ�HQ�LPDJR�JHULFKW�RS�EHOHYLQJ�YDQ�ELRORJLVFK�YRHGVHO�DOV
¶IHHVW·�

���9HUYROJVWDSSHQ
����,QOHLGLQJ
:LM�]LMQ�WURWV�RS�GH�ELRORJLVFKH�VHFWRU��7URWV�RS�ZDW�ZLM�KHEEHQ�EHUHLNW�HQ�RS�KRH�ZLM�RPJDDQ
PHW�GH�GLHUHQ�HQ�GH�QDWXXU��/DQJ�YRRUGDW�KHW�EHJULS�¶0DDWVFKDSSHOLMN�9HUDQWZRRUG
2QGHUQHPHQ·�LQ�]ZDQJ�UDDNWH��KDQGHOGHQ�ZLM�LQ�GLH�JHHVW��'XXU]DDPKHLG�KHHIW�LQ�RQ]H
EHGULMIVYRHULQJ�DOWLMG�DO�FHQWUDDO�JHVWDDQ��+HW�LV�KHW�EHVWDDQVUHFKW�YDQ�GH�ELRORJLVFKH�RQGHUQHPHU�
0DDU�QDWXXUOLMN�VOXLWHQ�ZLM�RQ]H�RJHQ�QLHW�YRRU�GH�NQHOSXQWHQ�GLH�RSGRHPHQ��:LM�KHEEHQ�RRN
HQNHOH�]RUJSXQWHQ��'LH�KHEEHQ�ZH�GXLGHOLMN�QDDU�YRUHQ�JHEUDFKW�
�� 'H�JURWH�NZHWVEDDUKHLG�YDQ�KHW�LPDJR�YDQ�GH�VHFWRU�
�� 'H�KRJH�DGPLQLVWUDWLHYH�ODVWHQ��HQ�
�� 2Q]H�EHSHUNLQJHQ�RP�GH�SRVLWLHYH�DVSHFWHQ�YDQ�ELRORJLVFKH�YRHGVHO�QDDU�GH�FRQVXPHQWHQ�WH

FRPPXQLFHUHQ�

:LM�]LMQ�HFKWHU�VWHOOLJ�YDQ�PHQLQJ�GDW�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ�GH
ELRORJLVFKH�VHFWRU�PHW�EHKXOS�YDQ�GH�KXLGLJH�PRJHOLMNKHGHQ�YDQ�,QIRUPDWLH�HQ�&RPPXQLFDWLH
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7HFKQRORJLHsQ��,&7��ERYHQJHQRHPGH�]RUJHQ�NDQ�RPEXLJHQ�HQ�GH�SRVLWLH�YDQ�GH�VHFWRU�VWHUN�NDQ
YHUEHWHUHQ�RP�]R�FRQWLQXwWHLW�HQ�JURHL�WH�ZDDUERUJHQ��2P�GDW�WH�EHUHLNHQ�KHEEHQ�ZH�YLHU
DPELWLHV�JHIRUPXOHHUG��'LH�PRHWHQ�HFKWHU�ZHO�ZRUGHQ�ZDDUJHPDDNW��'H]H�DPELWLHV�NXQQHQ
HFKWHU�DOOHHQ�ZRUGHQ�ZDDUJHPDDNW�DOV�GH�EHWURNNHQ�SDUWLMHQ�GDDU�JH]DPHQOLMN�GH�VFKRXGHUV�RQGHU
]HWWHQ�HQ�DOV�]RYHHO�PRJHOLMN�JHEUXLN�ZRUGW�JHPDDNW�YDQ�GH�UHHGV�RSJHERXZGH�NHQQLV�HQ
HUYDULQJ�LQ�GH�VHFWRU�HQ�DOV�DDQVOXLWLQJ�ZRUGW�JH]RFKW�ELM�EHVWDDQGH�V\VWHPHQ�HQ�LQLWLDWLHYHQ��:H
ZLOOHQ�QLHW�RSQLHXZ�KHW�ZLHO�XLWYLQGHQ��%LM�RQ]H�DPELWLHV�]LMQ�HU�GULH�DFWLHV�GLH�YRRU�KHW
ZDDUPDNHQ�YDQ�DOOH�YLHU�GH�DPELWLHV�QRGLJ�]LMQ�
�� 2S]HWWHQ�YDQ�HHQ�SURMHFW�RUJDQLVDWLH�PHW�HHQ�EUHGH�YHUWHJHQZRRUGLJLQJ�XLW�GH�ELRORJLVFKH

YRHGVHONHWHQ�GLH�LQLWLDWLHYHQ�QHHPW�
�� $PELWLHV�RP]HWWHQ�LQ�SURMHFWSODQQHQ�PHW��SURMHFWSDUWQHUV�
�� =RHNHQ�QDDU�IRQGVHQ�

����3URMHFW�RUJDQLVDWLH�GLH�KHW�LQLWLDWLHI�QHHPW
1DDVW�YLVLH�LV�LQLWLDWLHI�HQ�YROKDUGLQJ�QRGLJ��+HW�LQLWLDWLHI�ZDDU�ZH�QX�YRRU�VWDDQ�LV�KHW�RS]HWWHQ
YDQ�HHQ�SURMHFWRUJDQLVDWLH��GLH�YROGRHQGH�GUDDJYODN�LQ�GH�VHFWRU�KHHIW�HQ�]LFK�FRPPLWWHHUW�DDQ�GH
XLWJHVSURNHQ�YLVLH�HQ�GLH�KHW�LQLWLDWLHI�QHHPW�WRW�KHW�RS]HWWHQ�YDQ�SURMHFWHQ�LQ�GH�OLMQ�YDQ�GH
XLWJHVSURNHQ�DPELWLHV��2S�GH]H�PDQLHU�JHYHQ�ZH�KHW�YHUYROJ�HHQ�KHUNHQEDDU�SRVLWLH��'H�DPELWLHV
YHUHLVHQ�EHWURNNHQKHLG�HQ�LQ]HW�YDQ�HHQ�EUHHG�VFDOD�YDQ�SDUWLMHQ�XLW�GH�ELRORJLVFKH�YRHGVHONHWHQ�
+HW�RS]HWWHQ�YDQ�HHQ�SURMHFWRUJDQLVDWLH�LV�HHQYRXGLJ�HQ�PDDNW�SDUWLFLSDWLH�YDQ�DOOH�EHWURNNHQ
SDUWLMHQ�PRJHOLMN�

+LHURQGHU�GRHQ�ZLM�HHQ�YRRUVWHO�YRRU�FRQFUHWH�XLWZHUNLQJ�HQ�YHUYROJVWDSSHQ��+HW�LV�EHODQJULMN
KLHU�UHHGV�LQ�GH]H�IDVH�LQYXOOLQJ�DDQ�WH�JHYHQ��RP�WH�ERUJHQ�GDW�LGHHsQ�HQ�YRRUVWHOOHQ�GLUHFW
ZRUGHQ�RPJH]HW�LQ�FRQFUHWH�DFWLYLWHLWHQ��+HW�JDDW�HURP�GH�YLVLH�RP�WH�]HWWHQ�LQ�KDQGHOHQ��'H
FRQWRXUHQ�YDQ�]R·Q�SURMHFWRUJDQLVDWLH�]LHQ�ZLM�DOV�YROJW�YRRU�RQV�
In schema:

( b r e d e )  S tu u r g r o e p
“ B io lo g is c h Z ic h tb a a r ”

( l ic h te )  P r o je c to r g a n is a t ie
“ B io lo g is c h Z ic h tb a a r ”

P r o je c t :
“ B io lo g is c h T r a n s p a ra n t ”
( b o rg in g  &  c o n t r o le )

P r o je c t :
“ B io lo g is c h m e e r  w a a r d e ”
( to e g e v o e g d e  w a a rd e )

“ P u b l ie k e ”  p r o je c te n “ P r iv a te ”  p r o je c te n

Figuur 15 Contouren projectorganisatie “Biologisch Zichtbaar”
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6WXXUJURHS�´%LRORJLVFK�=LFKWEDDUµ
+HW�LV�YDQ��EHODQJ�RP�RRN�GH�JURWHUH�SDUWLMHQ�YHUGHURS�LQ�GH�NHWHQ�HUELM�WH�EHWUHNNHQ��'DQ
ZDDUERUJ�MH�KHW�RQGHUQHPHUJHGUHYHQ�NDUDNWHU�YDQ�GH�RUJDQLVDWLH�HQ�GH�WH�LQLWLsUHQ�SURMHFWHQ�
%LMYRRUEHHOG�RRN�FRPPHUFLsOH�SDUWLMHQ�LQ�GH�VWXXUJURHS��'H�VWXXUJURHS�NHQW�ELM�YRRUNHXU�HHQ
EUHGH�YHUWHJHQZRRUGLJLQJ�YDQXLW�GH�KHOH�ELRORJLVFKH�YRHGVHONHWHQ�HQ�GH�ILQDQFLHUV��+HW�EHVWXXU
VWXXUW�HHQ�NOHLQH�SURMHFWRUJDQLVDWLH�DDQ��'H�GDDGZHUNHOLMNH�XLWYRHULQJ�YDQ�GH�XLWJHVSURNHQ
DPELWLHV�YLQGW�SODDWV�LQ�GH]H�SURMHFWRUJDQLVDWLH��'H�SDUWLMHQ�LQ�GH�VWXXUJURHS�FRPPLWWHUHQ�]LFK
GRRU�PLGGHOHQ�HQ�WLMG�EHVFKLNEDDU�WH�VWHOOHQ�YRRU�GH�SURMHFWRUJDQLVDWLH�
,Q�GLW�YRRUVWHO�LV�XLWJHJDDQ�YDQ�HHQ�SURMHFWRUJDQLVDWLH��'LW�LV�HHQ�VQHO�RS�WH�]HWWHQ
RUJDQLVDWLHYRUP��GLH�LQ�DDQOHJ�YDQ�WLMGHOLMNH�DDUG�LV��,Q�ODWHU�VWDGLXP�NDQ�DIKDQNHOLMN�YDQ�GH
RQWZLNNHOLQJHQ�GRRU�GH�VWDNHKROGHUV�YRRU�HHQ�PHHU�IRUPHOH�HQ�SHUPDQHQWH�RUJDQLVDWLHYRUP
ZRUGHQ�JHNR]HQ��8LWHUDDUG�]DO�GDQ�PRHW�ZRUGHQ�XLWJH]RFKW�ZDW�GH�PHHVW�JHLMNWH�UHFKWVYRUP�YDQ
]R·Q�RUJDQLVDWLH�LV��6WLFKWLQJ��%HVORWHQ�9HQQRRWVFKDS��9HUHQLJLQJ�RI�&R|SHUDWLH�]LMQ�PRJHOLMNH
RSWLHV��(HQ�DQGHUH�PRJHOLMNKHLG�LV�GDW�HU�HHQ�EHVWXXU�RI�VWXXUJURHS�NRPW�DOV�HHQ�VSHFLILHNH
VXEDIGHOLQJ�RQGHU�GH�KXLGLJH�7DVN�)RUFH�%LRORJLVFKH�/DQGERXZ�

3URMHFWRUJDQLVDWLH
'H�SURMHFWOHLGLQJ�ZRUGW�LQJHYXOG�GRRU�HHQ�GXR�VFKDS�PHW�WZHH�GXLGHOLMN�WH�RQGHUVFKHLGHQ�PDDU
QLHW�WH�VFKHLGHQ�SURMHFWHQ�����SURMHFW�´%LRORJLVFKH�WUDQVSDUDQWµ�JHULFKW�RS�SXEOLHNH
LQIRUPDWLHYRRU]LHQLQJ��ERUJLQJ�HQ�FRQWUROH��HQ����SURMHFW�´%LRORJLVFK�PHHU�ZDDUGHµ�JHULFKW�RS
SULYDWH�LQIRUPDWLHYRRU]LHQLQJ�YRRU�GH�RQWZLNNHOLQJ�YDQ�GH�ELRORJLVFKH�NHWHQ��%HLGH�SURMHFWHQ
KHEEHQ�HHQ�DSDUWH�SURMHFWOHLGLQJ��GLH�LQ�GXR�VFKDS�GH�SURMHFWRUJDQLVDWLH�YHUWHJHQZRRUGLJHQ�HQ
YHUDQWZRRUGLQJ�QDDU�KHW�EHVWXXU�DIOHJJHQ��9DQ�EHODQJ�LV�GDW�WXVVHQ�EHLGH�VRRUWHQ�SURMHFWHQ�HHQ
SHUPDQHQWH��DIVWHPPLQJ�SODDWVYLQGW��'H�SURMHFWRUJDQLVDWLH�LV�YDQ�WLMGHOLMNH�DDUG��+HW�EHVWXXU
EHVOLVW�DDQ�GH�KDQG�YDQ�GH�RQWZLNNHOLQJHQ�YDQ�GH�RUJDQLVDWLH�RYHU�GH�WLMGHOLMNKHLG�YDQ�GH
SURMHFWRUJDQLVDWLH�

9DQXLW�KHW�SURMHFW�´ELRORJLVFK�WUDQVSDUDQWµ�ZRUGW�YRRUQDPHOLMN�JHNHNHQ�YDQXLW�GH�HLVHQ�DDQ
ERUJLQJ�HQ�FRQWUROH�YDQ�ELRORJLVFKH�YRHGVHO�HQ�GH�JHYROJHQ�GDDUYDQ�YRRU�HHQ�JRHGH�HQ�HIILFLsQWH
LQIRUPDWLHYRRU]LHQLQJ�GRRU�GH�NHWHQ��9DQXLW�KHW�SURMHFW�´ELRORJLVFK�PHHU�ZDDUGHµ�VWDDW�GH
WRHJHYRHJGH�ZDDUGH�YRRU�RQGHUQHPHUV�FHQWUDDO�HQ�KRH�HHQ�HIILFLsQWH�LQIRUPDWLHYRRU]LHQLQJ
GDDUELM�RQGHUVWHXQHQG�LV��+HW�LV�KHW�YHUVFKLO�LQ�IRFXV�ZDDUGRRU�EHLGH�SURMHFWHQ�HONDDU�VFKHUS
KRXGHQ�HQ�GDW�HUYRRU�]RUJW�GDW�HU�HHQ�JRHG�HYHQZLFKW�LV�WXVVHQ�HQHU]LMGV�HHQ�WH�HHQ]LMGLJH
JHULFKWKHLG�RS�ERUJLQJ�HQ�FRQWUROH�HQ�DQGHU]LMGV�HHQ�WH�VWHUNH�JHULFKWKHLG�RS�WRHJHYRHJGH�ZDDUGH
DOOHHQ�
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%LMODJH�����$DQYXOOHQGH�GRFXPHQWDWLH
%HVFKLNEDUH�DDQYXOOHQGH�GRFXPHQWHQ��RS�YHU]RHN��
Õ :HUNSODQ�IDVH��
Õ 8SGDWH�ZHUNSODQ�IDVH��
Õ .ZDUWDDOUDSSRUWDJH�� � �NZDUWDDO�����
Õ 5DSSRUWDJH�IDVH��
Õ :HUNSODQ�IDVH��
Õ $JHQGD�HQ�QRWXOHQ�VWXXUJURHSYHUJDGHULQJHQ
Õ 6WDUWQRWLWLH
Õ 8LWZHUNLQJ�ZHUNVHVVLH�SLORWV�IDVH��

$..�SURMHFWQXPPHU�HQ�QDDP��$&%��������.HWHQ�,QIRUPDWLH�6\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU
7LWHO�UDSSRUW��3URMHFWDDQYUDDJ�.HWHQ�,QIRUPDWLH�6\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU
1DDP�DXWHXUV��5DRXO�9HUQqGH
&RGHV�.HQQLVJHELHGHQ������.�,�6��.HWHQLQIRUPDWLHV\VWHPHQ�
$DQWDO�SDJLQD·V����
6WDWXV��2SHQEDDU
6DPHQYDWWLQJ�
9RRU�GH�EHKHHUVEDDUKHLG�YDQ�YRHGVHOYHLOLJKHLG�QHPHQ�GH�ZHWWHOLMNH�HLVHQ�WHQ�DDQ]LHQ�YDQ
WUDFHHUEDDUKHLG�JHOHLGHOLMN�WRH��,Q������ZRUGHQ�GH�HLVHQ�LQ�(8�YHUEDQG�YHUGHU�DDQJHVFKHUSW�
9RRU�GH�ELRORJLVFKH�VHFWRU�VSHHOW�QDDVW�YRHGVHOYHLOLJKHLG�RRN�KHW�ZDDUERUJHQ�YDQ�GH�ELRORJLVFKH
NZDOLWHLW�LQ�GH�NHWHQ�DOV�HVVHQWLHHO��(QNHOH�UHFHQWH�FDVHV�PDNHQ�GXLGHOLMN�GDW�HHQ�FDODPLWHLW�ELQQHQ
ppQ�VSHFLILHN�SURGXFW�HQRUPH�FRQVHTXHQWLHV�NXQQHQ�KHEEHQ�YRRU�HHQ�JURRW�GHHO�YDQ�GH
ELRORJLVFKH�NHWHQ��'RRU�GH�JURHL�YDQ�GH�ELRORJLVFKH�NHWHQ�QHPHQ�GH�ULVLFR·V�WRH��9RRU�GH�YHUGHUH
JURHL�YDQ�GH�ELRORJLVFKH�VHFWRU�LV�YHUGHUH�YHUVWHUNLQJ�YDQ�KHW�ZDDUERUJHQ�YDQ�ELRORJLVFKH
NZDOLWHLW�HQ�YRHGVHOYHLOLJKHLG�QRRG]DNHOLMN��(U�LV�HHQ�JHPHHQVFKDSSHOLMN�VHFWRUEHODQJ�RP�WH
NRPHQ�WRW�HHQ�WUDQVSDUDQWH�NHWHQ�GLH�VQHO�NDQ�UHDJHUHQ�HQ�LQIRUPDWLH�NDQ�OHYHUHQ�RYHU
RRUVSURQJ��SURGXFWLHPHWKRGH�HQ�YHUZHUNLQJVVWDSSHQ�YDQ�HHQ�SURGXFW�

+HW�RS]HWWHQ�YDQ�HHQ�NHWHQ�LQIRUPDWLH�V\VWHHP�YRRU�GH�ELRORJLVFKH�VHFWRU�ZRUGW�GRRU�GH
EHODQJKHEEHQGHQ�LQ�GH�ELRORJLVFKH�VHFWRU�DOV�HHQ�JRHG�PLGGHO�EHVFKRXZG�RP�GH�ZDDUERUJHLVHQ
WH�YHUVWHUNHQ��7HYHQV�ZRUGW�YHUZDFKW�GDW�KHW�V\VWHHP�WRW�PHHU�HIILFLsQWLH�NDQ�OHLGHQ��HQ�HU
EHODQJULMNH�PDUNHWLQJYRRUGHOHQ�DDQ�YDVW]LWWHQ�YRRU�KHW�EHGULMIVOHYHQ��'LW�SURMHFW�LV�JHULFKW�RS�KHW
RQWZLNNHOHQ�YDQ�HHQ�NHWHQLQIRUPDWLHV\VWHHP��ZDDUELM�WUDFNLQJ�	�WUDFLQJ�FHQWUDDO�VWDDW��RP�WH
NRPHQ�WRW�HHQ�HIILFLsQWH�HQ�HIIHFWLHYH�ZDDUERUJLQJ�YDQ�GH�ELRORJLVFKH�NZDOLWHLW�HQ
YRHGVHOYHLOLJKHLG��+LHUELM�ZRUGW�YRRUWJHERXZG�RS�UHHGV�RQWZLNNHOGH�H[SHUWLVH�RS�JHELHG�YDQ
WUDFNLQJ�HQ�WUDFLQJ�LQ�KHW�ELM]RQGHU�HQ�YDQ�NHWHQ�LQIRUPDWLH�V\VWHPHQ�LQ�KHW�DOJHPHHQ��'DDUQDDVW
LV�LQ�GLW�SURMHFW�H[SOLFLHW�DDQGDFKW�YRRU�GH�RQGHUVWHXQLQJ�YDQ�GH�VDPHQZHUNLQJV��HQ
EHVOXLWYRUPLQJVSURFHVVHQ��(UYDULQJ�OHHUW�GDW�DDQGDFKW�YRRU�GLW�VRRUW�SURFHVVHQ��ZDDUELM�PHHUGHUH
SDUWLMHQ�HQ�GXV�RRN�PHHUGHUH�EHODQJHQ�HHQ�URO�VSHOHQ��HVVHQWLHHO�LV�YRRU�KHW�EHUHLNHQ�YDQ�HHQ
VXFFHVYRO�HLQGUHVXOWDDW�
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7LWHO�UDSSRUW��%LRORJLVFK�=LFKWEDDU��QDDU�RSWLPDOH�LQIRUPDWLHVWURPHQ�LQ�GH�ELRORJLVFKH�VHFWRU
1DDP�DXWHXUV��5RQDOG�GH�*UDDI
&RGHV�.HQQLVJHELHGHQ������.�,�6��.HWHQLQIRUPDWLHV\VWHPHQ�
$DQWDO�SDJLQD·V����
6WDWXV��2SHQEDDU
6DPHQYDWWLQJ�
'H�ELRORJLVFKH�VHFWRU�NDQ�WURWV�]LMQ�RS�KHWJHHQ�EHUHLNW�LV�LQ�KHW�YHUOHGHQ��/DQJ�YRRUGDW�KHW
EHJULS�¶0DDWVFKDSSHOLMN�9HUDQWZRRUG�2QGHUQHPHQ·��092��LQ�]ZDQJ�UDDNWH��KDQGHOGH�GH
ELRORJLVFKH�VHFWRU�DO�LQ�GLH�JHHVW��'HU�ELRORJLVFKH�VHFWRU�KHHIW�HFKWHU�RRN�HQNHOH�]RUJSXQWHQ�
�� 'H�NZHWVEDDUKHLG�YDQ�KHW�LPDJR�YDQ�GH�VHFWRU�
�� 'H�KRJH�DGPLQLVWUDWLHYH�ODVWHQ��HQ�
�� 2Q]H�EHSHUNLQJHQ�RP�GH�SRVLWLHYH�DVSHFWHQ�YDQ�ELRORJLVFKH�YRHGVHO�QDDU�GH�FRQVXPHQWHQ�WH

FRPPXQLFHUHQ�

'H�ELRORJLVFKH�VHFWRU�LV�GDDURP�YDQ�PHQLQJ�GDW�KHW�RSWLPDOLVHUHQ�YDQ�GH�LQIRUPDWLHVWURPHQ�LQ
GH�ELRORJLVFKH�VHFWRU�PHW�EHKXOS�YDQ�GH�KXLGLJH�PRJHOLMNKHGHQ�YDQ�,QIRUPDWLH�HQ�&RPPXQLFDWLH
7HFKQRORJLHsQ��,&7��ERYHQJHQRHPGH�]RUJHQ�NDQ�RPEXLJHQ�LQ�NDQVHQ��'DDUPHH�NDQ�GH�SRVLWLH
YDQ�GH�VHFWRU�VWHUN�YHUEHWHUG�ZRUGHQ�RP�]R�FRQWLQXwWHLW�HQ�JURHL�WH�ZDDUERUJHQ��2P�GDW�WH
EHUHLNHQ�]LMQ�HU�YLHU�DPELWLHV�JHIRUPXOHHUG�
�� ,QIRUPDWLHYRRU]LHQLQJ�HQ�ERUJLQJ�SURGXFWNZDOLWHLW
�� $GPLQLVWUDWLHYH�ODVWHQ�YHUOLFKWLQJ
�� 0DQDJHPHQW�LQVWUXPHQW
�� 0DUNHWLQJ�HQ�,PDJRYHUEHWHULQJ
'H�DPELWLHV�VWDDQ�LQ�KHW�WHNHQ�VWDDQ�YDQ�KHW�YHUEHWHUHQ�YDQ�GH�KXLGLJH�SRVLWLH�YDQ�GH�ELRORJLVFKH
VHFWRU�HQ�]LMQ�HHQ�YRRUZDDUGH�YRRU�GH�FRQWLQXwWHLW�HQ�GH�JURHL�YDQ�GH�VHFWRU��1DDVW�YLVLH�LV�HFKWHU
RRN�LQLWLDWLHI�HQ�YROKDUGLQJ�QRGLJ��(U�]DO�HHQ�GUDJHQGH�RUJDQLVDWLH�RSJH]HW�PRHWHQ�ZRUGHQ��GLH
YROGRHQGH�GUDDJYODN�LQ�GH�VHFWRU�KHHIW�HQ�]LFK�FRPPLWWHHUW�DDQ�GH�XLWJHVSURNHQ�YLVLH��7HYHQV
GLHQW�]LM�KHW�LQLWLDWLHI�WH�QHPHQ�WRW�KHW�RS]HWWHQ�YDQ�SURMHFWHQ�LQ�GH�OLMQ�YDQ�GH�XLWJHVSURNHQ
DPELWLHV�


