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$EVWUDFW
,Q�DGGLWLRQ�WR�PHGLFDO�GHYLFHV��SKDUPDFHXWLFDO�SURGXFWV�DQG�KXPDQ�WLVVXHV���RUJDQV�IRU
WUDQVSODQWDWLRQ�D�UHODWLYHO\�QHZ�JURXS�RI�SURGXFWV�IRU�PHGLFDO�DSSOLFDWLRQV�FDQ�EH�GHILQHG�
7KHVH�SURGXFWV��UHIHUUHG�WR�DV�7LVVXH�(QJLQHHUHG�0HGLFDO�3URGXFWV��7(03V���DUH�FRQVWUXFWHG
E\�WKH�LQFRUSRUDWLRQ�RI�KXPDQ�RU�DQLPDO�WLVVXHV�RU�FHOOV�LQWR�RU�RQ�D�FDUULHU��PDWUL[��PDWHULDO�
7KH�XOWLPDWH�DLP�LV�WR�UHSODFH�DIIHFWHG�WLVVXHV��RU�RUJDQV��LQ�FDVHV�ZKHUH�WKH�OLPLWHG�UHSDLU
PHFKDQLVPV�RIIHUHG�E\�WKH�KXPDQ�RUJDQLVP�DUH�QRW�HIIHFWLYH��%\�PHDQV�RI�D�OLWHUDWXUH�VWXG\
DQG D�OLPLWHG�QXPEHU�RI�LQWHUYLHZV�FDUULHG�RXW�DV�SDUW�RI�WKH�3XEOLF�+HDOWK�6WDWXV�DQG
)RUHFDVW������E\�WKH�1DWLRQDO�,QVWLWXWH�RI�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW�LQ�WKH
1HWKHUODQGV��WKH�WHFKQLFDO�GHYHORSPHQWV�WKDW�KDYH�EHFRPH�SRVVLEOH�LQ�WKH�SDVW����\HDUV�DUH
UHYLHZHG KHUH��([SHFWHG�IXWXUH�GHYHORSPHQWV�DUH�DOVR�GLVFXVVHG��$SDUW�IURP�JHQHULF
WHFKQLTXHV�WKDW�FDQ�EH�DSSOLHG�WR�FUHDWH�7(03V��WKH�SRVVLELOLWLHV�IRU�VSHFLILF�DSSOLFDWLRQV��
WLVVXHV�DUH�DOVR�GHVFULEHG��$W�WKH�PRPHQW�RQO\�D�IHZ�SURGXFWV�DUH�RQ�WKH�PDUNHW��3RVVLEOH
HIIHFWV�RI�WKHVH�7(03V�RQ�WKH�VWDWH�RI�KHDOWK�RI�LQGLYLGXDOV�DQG�RQ�KHDOWK�FDUH�DUH�GHVFULEHG
DV IDU�DV�SRVVLEOH��JLYHQ�WKH�OLPLWHG�H[SHULHQFH�ZLWK�7(03V�DSSOLFDWLRQ��$�QXPEHU�RI
REVWDFOHV��HWKLFDO�DVSHFWV��SXEOLF�KHDOWK�ULVNV��UHODWHG�WR�WKH�GHYHORSPHQW�RI�WKLV�NLQG�RI�QHZ
SURGXFW�DUH�LGHQWLILHG��7KH�ODUJH�DFFXPXODWLRQ�RI�UHVHDUFK�LQ�WKH�ODERUDWRU\�SKDVH�FDQ�EH
H[SHFWHG�WR�UHVXOW�LQ�D�FRQVLGHUDEOH�QXPEHU�RI�SURGXFWV�IRU�WHVWLQJ�LQ�FOLQLFDO�VWXGLHV�ZLWKLQ
WKH�QH[W�IHZ�\HDUV��7KLV�VFHQDULR�IRUHVHHV�LQFUHDVLQJ�7(03�DYDLODELOLW\�WR�SDWLHQWV�ZLWKLQ�WKH
QH[W�WHQ�\HDUV�
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9RRUZRRUG
(pQ�YDQ�GH�WKHPD¶V�YDQ�GH�9RONVJH]RQGKHLG�7RHNRPVW�9HUNHQQLQJ��979��������LV
³0HGLVFKH�+XOSPLGGHOHQ´��YDQ�2HUV���������'H�979�ZLO�ELMGUDJHQ�DDQ�KHW�OHYHUHQ�YDQ
LQIRUPDWLH�WHQ�EHKRHYH�YDQ�GH�EHOHLGVRQWZLNNHOLQJ�YDQ�KHW�0LQLVWHULH�YDQ�9:6��'H
DOJHPHQH�GRHOVWHOOLQJ�LV�DOV�YROJW��KHW�ELMHHQEUHQJHQ��DQDO\VHUHQ�HQ�LQWHJUHUHQ�YDQ�NHQQLV�HQ
JHJHYHQV��GLH�YDQ�EHODQJ�]LMQ�YRRU�GH�EHOHLGVYRUPLQJ�RS�KHW�JHELHG�YDQ�YRONVJH]RQGKHLG�HQ
]RUJ� ,Q�GLW�NDGHU�ZRUGW�HHQ�DDQWDO�VWXGLHV�YHUULFKW��'LW�UDSSRUW�EHVFKULMIW�GH�PHGLVFK�
WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�RS�KHW�JHELHG�YDQ�7LVVXH�(QJLQHHUHG�0HGLFDO�3URGXFWV
�7(03V���HQ�GH�PRJHOLMNH�HIIHFWHQ�KLHUYDQ�RS�GH�JH]RQGKHLG�HQ�GH�JH]RQGKHLGV]RUJ�
'H�DXWHXUV�ZLOOHQ�GH�YROJHQGH�SHUVRQHQ�KDUWHOLMN�GDQNHQ�YRRU�KXQ�KXOS�ELM�KHW�WRW�VWDQG
NRPHQ�YDQ�GLW�UDSSRUW�PLGGHOV�LQWHUYLHZV�
� 3URI��'U��&�$��YDQ�%OLWWHUVZLMN��,VRWLV�E�Y���%LOWKRYHQ�
� 3URI��'U��-��)HLMHQ��%LRPHGLVFK�7HFKQRORJLVFK�,QVWLWXXW��3RO\PHHUFKHPLH�HQ

%LRPDWHULDOHQ��8QLYHUVLWHLW�7ZHQWH��(QVFKHGH�
� 3URI��'U��9��YDQ�+LQVEHUJK��712�3UHYHQWLH�HQ�*H]RQGKHLG��*DXELXV�/DERUDWRULXP�9DDW�

HQ %LQGZHHIVHO�RQGHU]RHN��/HLGHQ�
HQ PLGGHOV�FRPPHQWDDU�RS�KHW�FRQFHSWUDSSRUW�
� 'U��5��%ORHP��/HLGV�8QLYHUVLWDLU�0HGLVFK�FHQWUXP��DIGHOLQJ�2UWKRSHGLH��/HLGHQ�
� 'UV��(��-��-DQVHQ��PLQLVWHULH�YDQ�9:6
� 'U��0��YDQ�GHU�9HOGH��PLQLVWHULH�YDQ�9:6�
� 'UV��*�:�0��3HWHUV�9ROOHEHUJ��SURMHFWOHLGHU�5,90�
� (��6FKXWWH��,VRWLV�E�Y���%LOWKRYHQ�
� 'U��$��YDQ�6OLHGUHJW��PLQLVWHULH�YDQ�9:6�
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�� ,QOHLGLQJ��

�� 0HGLVFK�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�JHGXUHQGH�GH�DIJHORSHQ����MDDU���
���� $OJHPHHQ���
���� &HOLVRODWLH�HQ�NZHHNWHFKQLHNHQ���
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���� :HHIVHOW\SHQ���
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���� 'UHPSHOV���
���� :HW��HQ�UHJHOJHYLQJ���

�� *HYROJHQ�YRRU�GH�JH]RQGKHLGVWRHVWDQG���

�� *HYROJHQ�YRRU�GH�]RUJ���

�� &RQFOXVLHV���

/LWHUDWXXU���

9HU]HQGOLMVW���
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6DPHQYDWWLQJ
'LW�UDSSRUW�QDDU�GH�VWDQG�YDQ�]DNHQ�HQ�WRHNRPVWLJH�PHGLVFK�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ
YRUPW�HHQ�RQGHUGHHO�YDQ�GH�9RONVJH]RQGKHLGV�7RHNRPVW�9HUNHQQLQJ������YDQ�KHW
5LMNVLQVWLWXXW�YRRU�9RONVJH]RQGKHLG�HQ�0LOLHX�

1DDVW�PHGLVFKH�KXOSPLGGHOHQ��JHQHHVPLGGHOHQ�HQ�KXPDQH�ZHHIVHOV���RUJDQHQ�YRRU
WUDQVSODQWDWLH�LV�HHQ�QLHXZH�JURHS�PHGLVFKH�SURGXFWHQ�WH�RQGHUVFKHLGHQ�GLH�]LFK
NDUDNWHULVHUHQ�GRRU�GH�LQFRUSRUDWLH�YDQ�KXPDQH�RI�GLHUOLMNH�ZHHIVHOV�LQ�RI�RS�HHQ
GUDJHUPDWHULDDO��'H]H�SURGXFWHQ�ZRUGHQ�RRN�ZHO�7LVVXH�(QJLQHHUHG�0HGLFDO�3URGXFWV
�7(03V��JHQRHPG��+HW�XOWLHPH�GRHO�LV�RP�EHVFKDGLJGH�ZHHIVHOV�RI�RUJDQHQ�WH�YHUYDQJHQ
PHW YROOHGLJ�KHUVWHO�YDQ�GH�YHUVWRRUGH�IXQFWLH�LQ�SODDWV�YDQ�GH�QDWXXUOLMN�DDQZH]LJH
PRJHOLMNKHGHQ�WRW�UHSDUDWLH��ZDDUELM�YHHODO�UHVWDIZLMNLQJHQ�DDQZH]LJ�EOLMYHQ��(HQ�EHSHUNW
DDQWDO�SURGXFWHQ�LV�UHHGV�YHUNULMJEDDU��]RDOV�WLVVXH�HQJLQHHUHG�KXLG�HQ�NUDDNEHHQ��(HQ�DDQWDO
DQGHUH SURGXFWHQ�ZRUGHQ�PRPHQWHHO�LQ�NOLQLVFKH�VWXGLHV�JHsYDOXHHUG�

'H�QRRG]DNHOLMNH�EDVDOH�NHQQLV�PHW�EHWUHNNLQJ�WRW�WHFKQLHNHQ�RP�GH�GHOLQJ�HQ�JURHL
YDQ�FHOOHQ�WH�EHKHHUVHQ�QHHPW�WRH��=R�LV�PHQ�LQ�VWDDW�RP�GLYHUVH�FHOW\SHQ�ODQJGXULJ�EXLWHQ
KHW�OLFKDDP�LQ�NZHHN�WH�KRXGHQ�HQ�WH�YHUPHHUGHUHQ��2RN�GH�NHQQLV�YDQ�GH�SURFHVVHQ�GLH
FHOOHQ ODWHQ�GLIIHUHQWLsUHQ�QDDU�KXQ�VSHFLDOLVWLVFKH�IXQFWLHV�QHHPW�WRH��'H�UHVXOWDWHQ�YDQ
NZHNHQ�YDQ�HPEU\RQDOH�VWDPFHOOHQ�VSHOHQ�KLHUELM�LQ�GH�WRHNRPVW�QDDU�YHUZDFKWLQJ�HHQ
EHODQJULMNH�URO��DDQJH]LHQ�LQ�WKHRULH�GH]H�FHOOHQ�GH�EURQ�]LMQ�YDQ�DO�RQ]H�OLFKDDPVFHOOHQ��'LW
RQGHU]RHN�ULFKW�]LFK�EHKDOYH�RS�HPEU\R¶V��EHJHOHLG�GRRU�HWKLVFKH�GLVFXVVLHV��RS�GH�LQ�KHW
YROZDVVHQ�OLFKDDP�DDQZH]LJH�YRRUORSHUFHOOHQ�YDQ�ELMYRRUEHHOG�EORHG���ERW���NUDDNEHHQ��HQ
VSLHUFHOOHQ��'DDUQDDVW�ZRUGW�YHHO�RQGHU]RHN�YHUULFKW�QDDU�GH�RSWLPDOH�GUDJHU��RI
PDWUL[PDWHULDOHQ�YRRU�GH�GLYHUVH�WRHSDVVLQJHQ��&RQFUHWH�UHVXOWDWHQ�]LMQ�JHERHNW�ELM�]RZHO
QDWXXUOLMNH�PDWHULDOHQ�]RDOV�FROODJHHQ��PDDU�RRN�ELMYRRUEHHOG�ELM�V\QWKHWLVFK�YHUYDDUGLJGH
GHJUDGHHUEDUH�SRO\PHUHQ�YDQ�QDWXXUOLMN�YRRUNRPHQGH�a�K\GUR[\]XUHQ��'H]H
GHJUDGHHUEDDUKHLG�NDQ�YDQ�EHODQJ�]LMQ�YRRU�ZHHIVHOV�GLH�LQ�VWDDW�]LMQ�RP�]LFK�DDQ
YHUDQGHUHQGH�RPVWDQGLJKHGHQ�DDQ�WH�SDVVHQ��]RDOV�ERW���9HUGHU�VSHOHQ�FHO�VLJQDDOPROHFXOHQ
HHQ EHODQJULMNH�URO�ELM�GH�VWXULQJ�YDQ�GH�DFWLYLWHLWHQ�YDQ�GLYHUVH�FHOOHQ��GLH�VDPHQ�ZHHIVHOV�HQ
RUJDQHQ�YRUPHQ��=R�]LMQ�HU�JURHLIDFWRUHQ�JHwVROHHUG�YRRU�GLYHUVH�FHOOHQ�HQ�SURFHVVHQ�
ZDDURQGHU�KHW�LQJURHLHQ�YDQ�QLHXZH�EORHGYDWHQ��'LW�ODDWVWH�SURFHV�LV�YDQ�EHODQJ�YRRU�KHW
³DDQVODDQ´�YDQ�HHQ�7(03�LQ�KHW�RQWYDQJHUZHHIVHO��DDQJH]LHQ�DOOH�OHYHQGH�FHOOHQ�]XXUVWRI�HQ
YRHGLQJVVWRIIHQ�EHKRHYHQ��9HUGHU�NXQQHQ�I\VLVFKH�IDFWRUHQ��]RDOV�GUXN��UHN�RI�VWURPLQJ�YDQ
YORHLVWRIIHQ�ODQJV�FHOOHQ�KXQ�IXQFWLH�HQ�RULsQWDWLH�LQ�ZHHIVHOV�EHwQYORHGHQ��0DWUL[PDWHULDOHQ
NXQQHQ�QLHW�DOOHHQ�³JHPL[W´�]LMQ�PHW�GH�FHOOHQ�PDDU�NXQQHQ�RRN�GH�FHOOHQ�RPKXOOHQ�HQ
GDDUGRRU�DIVFKHUPHQ�YRRU�LPPXQRORJLVFKH�UHDFWLHV�YDQ�GH�RQWYDQJHU��'H�RPYDQJ�YDQ�GH
SURGXFWHQ�NDQ�YDULsUHQ�YDQ�PLFURVFRSLVFKH�EROOHWMHV��³PLFURVSKHUHV´��JHYXOG�PHW�FHOOHQ��E�Y�
SDQFUHDVFHOOHQ��WRW�SURGXFWHQ�GLH�]HHU�YHHO�FHOOHQ�EHYDWWHQ�WXVVHQ�SODWHQ�PDWUL[PDWHULDDO�HQ
]R RPYDQJULMN�]LMQ�GDW�LPSODQWDWLH�QLHW�PHHU�PRJHOLMN�LV��E�Y��OHYHUFHOOHQ���+HW�EORHG�YDQ�GH
SDWLsQW�ZRUGW�LQ�GLW�ODDWVWH�JHYDO�GRRU�HHQ�GHUJHOLMN�DSSDUDDW�JHOHLG��ZDDUGRRU�XLWZLVVHOLQJ
YDQ�VWRIIHQ�PRJHOLMN�LV�

9DQ�YULMZHO�DOOH�ZHHIVHOV�LV�JHSRRJG�WLVVXH�HQJLQHHUHG�YHUYDQJHUV�WH�FUHsUHQ��PHW
ZLVVHOHQG�VXFFHV��+HW�PHHVW�VXFFHVYRO�]LMQ�PRPHQWHHO�WLVVXH�HQJLQHHUHG�KXLG�HQ��NUDDNEHHQ�
'H�RQWZLNNHOLQJ�YDQ�WRHNRPVWLJH�SURGXFWHQ�LV�QLHW�DOOHHQ�DIKDQNHOLMN�YDQ�GH�JHQRHPGH
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WHFKQLVFKH�PRJHOLMNKHGHQ��0DDWVFKDSSHOLMNH�GLVFXVVLHV�WHQ�DDQ]LHQ�YDQ�HWKLVFKH�DVSHFWHQ
URQG KHW�JHEUXLN�YDQ�HPEU\RQDOH�VWDPFHOOHQ�HQ�GLHUOLMNH�FHOOHQ�]XOOHQ�LQYORHG�KHEEHQ�RS�GH
PRJHOLMNKHGHQ�RP�RQGHU]RHN�WH�YHUULFKWHQ�HQ�SURGXFWHQ�WH�RQWZLNNHOHQ��9HUGHU�]LMQ�QLHW�DOOH
ULVLFR¶V�RS�KHW�JHELHG�YDQ�GH�NZDOLWHLW��YHLOLJKHLG��YDQ�7(03V�JRHG�EHNHQG��+HW�JHEUXLN�YDQ
GLHUOLMNH�FHOOHQ�LQ�7(03V�FUHsHUW�ELMYRRUEHHOG�QLHXZH�ULVLFR¶V��ZDDURYHU�GH�GLVFXVVLH�PHW
EHWUHNNLQJ�WRW�DDQYDDUGEDDUKHLG�QRJ�LQ�YROOH�JDQJ�LV��0RPHQWHHO�RQWEUHHNW�KHW�DDQ�QDWLRQDOH
�HQ (XURSHVH��UHJHOJHYLQJ�RP�GH]H�ULVLFR¶V�WH�EHSHUNHQ�WRW�HHQ�QLYHDX�GDW�YHUJHOLMNEDDU�LV
PHW GDW�YDQ�ELMYRRUEHHOG�JHQHHVPLGGHOHQ�RI�EORHG��+HW�VXFFHV�YDQ�7(03V�RS�GH�ODQJH
WHUPLMQ�]DO�PHGH�DIKDQNHOLMN�]LMQ�YDQ�GH�PRJHOLMNKHGHQ�RP��YLD�ZHW��HQ�UHJHOJHYLQJ��GH
YHLOLJKHLG�HQ�ZHUN]DDPKHLG�LQ�GH�SUDNWLMN�WH�ERUJHQ��*HFRQFOXGHHUG�ZRUGW�GDW�GH�SRWHQWLsOH
PRJHOLMNKHGHQ�YDQ�7(03V�RP�GH�JH]RQGKHLGVWRHVWDQG�WH�YHUEHWHUHQ�LQ�WKHRULH�JURRW�]LMQ�
PDDU ]LFK�LQ�GH�SUDNWLMN�QRJ�]XOOHQ�PRHWHQ�EHZLM]HQ��'H�HIIHFWHQ�GLH�7(03V�NXQQHQ�KHEEHQ
RS�GH�JH]RQGKHLGV]RUJ�]LMQ�PRHLOLMN�LQ�DOJHPHQH�WHUPHQ�WH�YDWWHQ�HQ�YRRUDO�DIKDQNHOLMN�YDQ
GH�VSHFLILHNH�DDQGRHQLQJ��2UJDDQYHUYDQJHUV�NXQQHQ�QLHW�DOOHHQ�ZDFKWOLMVWHQ�UHGXFHUHQ��PDDU
RRN�QLHXZH�FUHsUHQ�
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���,QOHLGLQJ
1DDVW�GH�SURGXFWFDWHJRULHsQ�PHGLVFKH�KXOSPLGGHOHQ���ELRWHFKQRORJLVFKH��JHQHHVPLGGHOHQ�HQ
RUJDQHQ���ZHHIVHOV�WHQ�EHKRHYH�YDQ�WUDQVSODQWDWLH�LV�HU�LQ�KHW�ODDWVWH�GHFHQQLXP�HHQ�VHSDUDWH
JURHS�SURGXFWHQ�YRRU�WRHSDVVLQJ�LQ�GH�JH]RQGKHLGV]RUJ�WH�RQGHUVFKHLGHQ��%LM�GH]H�VHSDUDWH
JURHS��DDQJHGXLG�DOV�³WLVVXH�HQJLQHHUHG�PHGLFDO�SURGXFWV´��7(03V���ZRUGHQ�DVSHFWHQ�XLW�DOOH
ERYHQJHQRHPGH�FDWHJRULHsQ�JHFRPELQHHUG�RP�]RGRHQGH�HHQ�SURGXFW�WH�FUHsUHQ�GDW�RSWLPDDO
JHVFKLNW�LV�RP�HHQ�OLFKDDPVGHHO�GDW�QLHW�JRHG��PHHU��IXQFWLRQHHUW�WH�NXQQHQ�YHUYDQJHQ��+HW
YDNJHELHG�GDW�]LFK�ULFKW�RS�KHW�KHUVWHOOHQ�HQ���RI�YHUYDQJHQ�YDQ�QLHW�JRHG��PHHU�
IXQFWLRQHUHQGH�OLFKDDPVGHOHQ�ZRUGW�ZHO�DDQJHGXLG�DOV�³YHUYDQJLQJVJHQHHVNXQGH´��7(03V
NHQPHUNHQ�]LFK�GRRU�GH�FRPELQDWLH�YDQ�PHQVHOLMNH�RI�GLHUOLMNH�FHOOHQ�PHW�FHO�
VLJQDDOPROHFXOHQ��]RDOV�JURHLIDFWRUHQ��HQ�V\QWKHWLVFKH�RI�QDWXXUOLMNH�GUDJHUPDWHULDOHQ��GLH��
GRRU�HHQ�DDQWDO�WHFKQLHNHQ��VDPHQJHYDW�RQGHU�GH�WHUP�³7LVVXH�(QJLQHHULQJ´���JHVFKLNW�LV
JHPDDNW�RP�GH�VWUXFWXXU�HQ���RI�IXQFWLH�YDQ�KHW�WH�YHUYDQJHQ�OLFKDDPVGHHO�QDWXXUJHWURXZ�QD
WH�ERRWVHQ��]LH�ILJXXU�������&HOOHQ�HQ�ZHHIVHOV�NXQQHQ�KLHUELM�LQ�PHHUGHUH�RI�PLQGHUH�PDWH
EHZHUNW�ZRUGHQ��7LVVXH�HQJLQHHULQJ�ZRUGW�JHGHILQLHHUG�DOV��³GH�WRHSDVVLQJ�YDQ�SULQFLSHV�HQ
ZHUNZLM]HQ�YDQXLW�GH�WHFKQLVFKH�HQ�ELRZHWHQVFKDSSHQ�ELM�KHW�RQGHU]RHN�QDDU�IXQGDPHQWHOH
UHODWLHV WXVVHQ�VWUXFWXXU�HQ�IXQFWLH�ELM�QRUPDOH�HQ�]LHNH�]RRJGLHUZHHIVHOV�HQ�GH�RQWZLNNHOLQJ
YDQ�ELRORJLVFKH�VXEVWLWXWHQ�WHQ�EHKRHYH�YDQ�KHW�KHUVWHOOHQ��RQGHUKRXGHQ�RI�YHUEHWHUHQ�YDQ�GH
ZHHIVHOIXQFWLH´��YHUWDDOG�XLW�6NDODN���������(HQ�EHODQJULMN�DVSHFW�ELQQHQ�KHW�FRQFHSW�WLVVXH
HQJLQHHULQJ�LV�GH�REVHUYDWLH�GDW�WLMGHQV�]HHU�RPVFKUHYHQ��HPEU\RQDOH��OHYHQVIDVHV�FHOOHQ�LQ
VWDDW�]LMQ�RP�]LFK�RS�JHFRQWUROHHUGH�ZLM]H�WH�YHUPHHUGHUHQ�HQ�]HHU�VSHFLILHNH�IXQFWLHV�WH
RQWZLNNHOHQ��.HQQLV�RYHU�GLW�]HHU�FRPSOH[H�SURFHV�]RX�DOGXV�NXQQHQ�ELMGUDJHQ�RP�ELQQHQ�RI
EXLWHQ�KHW��YROZDVVHQ��OLFKDDP�GH�RPVWDQGLJKHGHQ�WH�VFKHSSHQ�RP��YROZDVVHQ��FHOOHQ�ZHHU
DDQ WH�]HWWHQ�WRW�YRUPLQJ�YDQ�ZHHIVHOV��RI�]HOIV�RUJDQHQ��

+HW�EHODQJ�YDQ�GH�GLVFLSOLQH�YHUYDQJLQJVJHQHHVNXQGH�ZRUGW�VWHHGV�JURWHU�QDDUPDWH
GH�PHQV�RXGHU�ZRUGW��HQ�HU�GXV�VWHHGV�YDNHU�VSUDNH�]DO�]LMQ�YDQ�IXQFWLHYHUVWRULQJ�YDQ
OLFKDDPVGHOHQ��'DDUQDDVW�NXQQHQ�7(03V��LQ�WKHRULH��HHQ�YHHO�EHWHU�UHVXOWDDW�OHYHUHQ�GDQ
RUWKRGR[H�PHGLVFKH�KXOSPLGGHOHQ�]RDOV�JHZULFKWVLPSODQWDWHQ��V\QWKHWLVFKH
ZHHIVHOYHUYDQJHUV�HQ�GLDO\VHDSSDUDWXXU��9HUGHU�NXQQHQ�]H�ZHOOLFKW�HHQ�RSORVVLQJ�YRUPHQ
YRRU�GH�EHVFKLNEDDUKHLGSUREOHPHQ�GLH�JHNRSSHOG�]LMQ�DDQ�GRQRURUJDQHQ�HQ�GRQRUZHHIVHOV�
&RQFUHWH�YRRUEHHOGHQ�YDQ�7(03V�GLH�PRPHQWHHO�LQ�GH�NOLQLHN�DO�ZRUGHQ�WRHJHSDVW�]LMQ�LQ
KHW�ODERUDWRULXP�JHNZHHNWH�OHYHQGH�KXLG�HQ�NUDDNEHHQ��'LW�UDSSRUW�EHSHUNW�]LFK�WRW�LQ�YLWUR
WLVVXH�HQJLQHHULQJ��+HW�FRQFHSW�YDQ�WLVVXH�HQJLQHHULQJ�ODDW�KHW�GDDUQDDVW�RRN�WRH�RP�GH�UHHGV
LQ�KHW�OLFKDDP�DDQZH]LJH�FHOOHQ��LQ�YLYR��WH�PDQLSXOHUHQ��&HO�VLJQDDOPROHFXOHQ�VSHOHQ
KLHUELM�HHQ�EHODQJULMNH�URO�

(HQ�EHODQJULMN�RQGHUVFKHLG�LQ�GH�JURHS�YDQ�7(03V�NDQ�JHPDDNW�ZRUGHQ�GRRU�QDDU�GH
RRUVSURQJ�YDQ�GH�JHEUXLNWH�FHOOHQ�WH�NLMNHQ��=RZHO�DXWRORJH��GRQRU�HQ�RQWYDQJHU�]LMQ
KHW]HOIGH�LQGLYLGX���DOV�DOORJHQH��GRQRU�LV�HHQ�DQGHU�LQGLYLGX��PDDU�ZHO�YDQ�GH]HOIGH
GLHUVRRUW��HQ�[HQRJHQH��GRQRU LV�HHQ�DQGHU�LQGLYLGX��HQ�WHYHQV�YDQ�HHQ�DQGHUH�GLHUVRRUW�
FHOOHQ NXQQHQ�ZRUGHQ�WRHJHSDVW��(ON�YDQ�GH]H�FRPELQDWLHV�YDQ�GRQRU�HQ�RQWYDQJHU�OHYHUW�]LMQ
VSHFLILHNH�SUREOHPHQ�RS��3URGXFWHQ�YRRU�FHO��HQ�JHQWKHUDSLH�]RXGHQ�JH]LHQ�ERYHQVWDDQGH
GHILQLWLH�HYHQHHQV�EHVFKRXZG�NXQQHQ�ZRUGHQ�DOV�7(03V��PDDU�ZRUGHQ�LQ�GLW�RYHU]LFKW
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XLWJHVORWHQ��'LW�RYHU]LFKW�EHKDQGHOW�SURGXFWHQ�GLH�FHOOHQ�HQ�GUDJHUPDWHULDOHQ�EHYDWWHQ�
HYHQWXHHO DDQJHYXOG�PHW�FHO�VLJQDDOPROHFXOHQ�

0LGGHOV�OLWHUDWXXUVWXGLH�HQ�LQWHUYLHZV�PHW�HHQ�DDQWDO�H[SHUWV�ZRUGW�LQ�GLW�UDSSRUW�HHQ
RYHU]LFKW�JHVFKHWVW�YDQ�GH�VWDQG�YDQ�]DNHQ�LQ�GHFHPEHU������PHW�EHWUHNNLQJ�WRW�GH�PHGLVFK�
WHFKQLVFKH�RQWZLNNHOLQJHQ�RS�KHW�JHELHG�YDQ�7(03V��,Q�KRRIGVWXN���ZRUGHQ�GH
RQWZLNNHOLQJHQ�LQ�KHW�ODDWVWH�GHFHQQLXP�EHVFKUHYHQ��+RRIGVWXN���EHYDW�YHUZDFKWLQJHQ�YRRU
GH�WRHNRPVW��,Q�KRRIGVWXN���ZRUGHQ�GH�JHYROJHQ�YRRU�GH�JH]RQGKHLGVWRHVWDQG�JHVFKHWVW�HQ
KRRIGVWXN���EHVFKULMIW�GH�FRQVHTXHQWLHV�YRRU�GH�]RUJ��,Q�KRRIGVWXN���WHQVORWWH�VWDDQ�GH
FRQFOXVLHV�
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9HUPHHUGHULQJ��PDQLSXODWLH�YDQ�FHOOHQ

*HVHOHFWHHUGH
&(//(1

'RQRU



7(03

2QWYDQJHU

&HOOHQ�LQJHNDSVHOG�GRRUGUDJHUPDWHULDDO

&HOOHQ�LQ�RS�GUDJHUPDWHULDDO

'5$*(5PDWHULDDO

$IQDPH�YDQ�FHOOHQ

&(/�6,*1$$/02/(&8/(1U'1$���'RQRU
)LJXXU������6FKHPDWLVFKH�ZHHUJDYH�YDQ�KHW�SULQFLSH�YDQ�7(03V
(HQ�VFKHPDWLVFK�RYHU]LFKW�YDQ�HHQ�GHHO�YDQ�GH�SURFHVVHQ�GLH�HHQ�URO�VSHOHQ�ELM�GH�VDPHQVWHOOLQJ�YDQHHQ�7(03��'H�GRQRU�YDQ�GH�FHOOHQ�NDQ�GH]HOIGH�SHUVRRQ�]LMQ�DOV�GH�RQWYDQJHU��%LM�GH�YRRUEHKDQGHOLQJYDQ�GH�FHOOHQ�NXQQHQ�DOOHUOHL�EHZHUNLQJHQ�WRHJHSDVW�ZRUGHQ��]RDOV�VHOHFWLH��VWLPXODWLH�WRWJURHL�GLIIHUHQWLDWLH��2RN�WLMGHQV�KHW�VDPHQYRHJHQ�YDQ�GH�FRPSRQHQWHQ�ELM�
�NXQQHQ�GH]H�EHZHUNLQJHQQRJ�HHQ�EHODQJULMNH�URO�VSHOHQ��'H�FHO�VLJQDDOPROHFXOHQ�NXQQHQ�DINRPVWLJ�]LMQ�YDQ�PHQV�RI�GLHU��RI�]H
NXQQHQ�YLD�UHFRPELQDQW�SURFHVVHQ�ZRUGHQ�YHUNUHJHQ�
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���0HGLVFK�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�JHGXUHQGH�GHDIJHORSHQ����MDDU
����� $OJHPHHQ
'H�DIJHORSHQ�WLHQ�MDDU�LV�HU�YHHO�YRRUXLWJDQJ�JHERHNW�RS�KHW�WHUUHLQ�YDQ�GH�WLVVXH�HQJLQHHULQJ�
,Q�GH]H�SDUDJUDDI�]XOOHQ�DFKWHUHHQYROJHQV�GH�RQWZLNNHOLQJHQ�ZRUGHQ�EHVSURNHQ�RS�KHW
JHELHG�YDQ�FHOLVRODWLH�HQ�NZHHNWHFKQLHNHQ��PDWUL[�HLJHQVFKDSSHQ�HQ�FHO�VLJQDDOPROHFXOHQ�
9HUYROJHQV�ZRUGW�DDQGDFKW�EHVWHHG�DDQ�HHQ�ELM]RQGHUH�YRUP�YDQ�WLVVXH�HQJLQHHULQJ��GH
]RJHQDDPGH�³HQFDSVXODWHG�FHOO�WHFKQRORJ\´��,Q�KRRIGVWXN�����]DO�GDDUQD�HHQ�RYHU]LFKW�YDQ�GH
RQWZLNNHOLQJHQ�SHU�ZHHIVHOW\SH�ZRUGHQ�JHJHYHQ�

����� &HOLVRODWLH�HQ�NZHHNWHFKQLHNHQ
'H�EHKHHUVLQJ�YDQ�GH�NZDOLWHLW�YDQ�GH�FHOOHQ�EHJLQW�ELM�GH�EURQ�HUYDQ��ZDDUELM�VHOHFWLH�YDQ�GH
JHZHQVWH�HQ�JHVFKLNWH�FHOOHQ�ppQ�YDQ�GH�DVSHFWHQ�YDQ�GH]H�EHKHHUVLQJ�YRUPW��+HW�GRHO�YDQ
7(03V�LV�UHJHQHUDWLH�YDQ�KHW�DDQJHGDQH�ZHHIVHO�RI�RUJDDQ��+HUVWHO�YDQ�GH�IXQFWLH�YHUHLVW
JHGLIIHUHQWLHHUGH��³YROZDVVHQ´�FHOOHQ��7LMGHQV�GH�PHQVHOLMNH�RQWZLNNHOLQJ�YDQ�HPEU\R�WRW
YROZDVVHQH�YHUGZLMQW�ELM�GH�PHHVWH�FHOVRRUWHQ�KHW�YHUPRJHQ�RP�WH�GHOHQ�HQ�RQWVWDDW
GLIIHUHQWLDWLH�LQ�GH�GLYHUVH�JHVSHFLDOLVHHUGH�IXQFWLHV��+HW�NZHNHQ��ODWHQ�GHOHQ��YDQ�YROZDVVHQ
FHOOHQ YHUHLVW�GDDURP�]HHU�VSHFLILHNH�NZHHNRPVWDQGLJKHGHQ�HQ�LV�QLHW�DOWLMG�VXFFHVYRO��1DDVW
YROZDVVHQ�GRQRUHQ�NXQQHQ�RRN�HPEU\R¶V�HHQ�EURQ�YDQ�FHOOHQ�YRUPHQ��7LMGHQV�GH�YURHJH
RQWZLNNHOLQJVIDVH�EHYDW�KHW�HPEU\R�RQGHU�DQGHUH�HPEU\RQDOH�VWDPFHOOHQ��(6�FHOOHQ���0HQ�LV
LQ�VWDDW�RP�GH]H�VWDPFHOOHQ�WH�LVROHUHQ�XLW�HPEU\R¶V�GLH�LQ�KHW�NDGHU�YDQ�,Q�9LWUR�)HUWLOLVDWLH
�,9)��SURFHGXUHV�RP�GLYHUVH�UHGHQHQ�QLHW�PHHU�JHEUXLNW�ZRUGHQ��'H�QRJ�RQJHGLIIHUHQWLHHUGH
(6�FHOOHQ�EH]LWWHQ�KHW�YHUPRJHQ�RP�]LFK�FRQWLQX�WH�GHOHQ�HQ�]LMQ�GH�YRRUORSHUV�YDQ�DOOH
OLFKDDPVFHOOHQ��'H]H�HLJHQVFKDS�PDDNW�]H�LQ�WKHRULH�]HHU�JHVFKLNW�DOV�EURQ�YDQ�FHOOHQ�YRRU
7(03V��7LMGHQV�GH�QRUPDOH�RQWZLNNHOLQJ�]XOOHQ�GH]H�FHOOHQ�]LFK�LQ�KHW�HPEU\R
GLIIHUHQWLsUHQ�WRW�GH�GLYHUVH�JHVSHFLDOLVHHUGH�FHOOHQ��HON�PHW�HHQ�HLJHQ�IXQFWLH�LQ�KHW�OLFKDDP�
+HW�LV�PRJHOLMN�JHEOHNHQ�RP�(6�FHOOHQ�LQ�HHQ�ODERUDWRULXPRPJHYLQJ�ODQJGXULJ�LQ�NZHHN�WH
KRXGHQ��ZDDUELM�]LM�]LFK�RQGHU�EHSDDOGH�RPVWDQGLJKHGHQ��LQ�HHQ�RQJHFRQWUROHHUG�SDWURRQ�
GLIIHUHQWLsUHQ�WRW�ELMYRRUEHHOG�ERW�RI�NUDDNEHHQ��*HDUKDUW��������7KRPVRQ�HW�DO���������
+RHZHO�YDQ�VWXULQJ�YDQ�GH]H�GLIIHUHQWLDWLH�RS�GLW�PRPHQW�QRJ�JHHQ�VSUDNH�LV��YRUPHQ�GH]H
UHVXOWDWHQ�HHQ�NOHLQH��PDDU�EHODQJULMNH�VWDS�YRRUZDDUWV�QDDU�EHKHHUVLQJ�YDQ�HHQ�YULMZHO
RQXLWSXWWHOLMNH�EURQ�YDQ�FHOOHQ��GLH�QLHW�DOOHHQ�NXQQHQ�ZRUGHQ�LQJH]HW�YRRU�7(03V��PDDU�RRN
YRRU�ELMYRRUEHHOG�VFUHHQLQJ�YDQ�WR[LFLWHLW�YDQ�JHQHHVPLGGHOHQ�

2RN�HHQ�DDQWDO�YROZDVVHQ�ZHHIVHOV�EHYDWWHQ�VWDPFHOOHQ��=R�NXQQHQ�PHVHQFK\PDOH
VWDPFHOOHQ��YRRUORSHUV�YDQ�ERW��ELQGZHHIVHO��VSLHU��XLW�KXPDDQ�EHHQPHUJ�JHwVROHHUG�HQ�LQ
NZHHN�JHKRXGHQ�ZRUGHQ��+D\QHVZRUWK�HW�DO����������+HPDWRSRsWLVFKH�VWDPFHOOHQ
�YRRUORSHUFHOOHQ�YDQ�EORHGFHOOHQ��ZRUGHQ�PRPHQWHHO�EHSHUNW�WRHJHSDVW��DXWRORRJ��ELM
KRRJJHGRVHHUGH�FKHPRWKHUDSLH�ELM�VROLGH�WXPRUHQ��5RGHQKXLV�	�GH�9ULHV���������:DQQHHU
FHOOHQ YHUNUHJHQ�]LMQ�XLW�EHVWDDQG�JHGLIIHUHQWLHHUG�GRQRUZHHIVHO�LV�FRQWUROH�RYHU�KHW�SURFHV
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RP�GH�FHOOHQ�WRW�GHOHQ�DDQ�WH�]HWWHQ�YDQ�EHODQJ��$DQJH]LHQ�FHOOHQ�WLMGHQV�GHOLQJ�VSHFLILHNH
HLJHQVFKDSSHQ�NXQQHQ�YHUOLH]HQ��GH�GLIIHUHQWLDWLH��]DO�LQ�GH�YROJHQGH�SURFHV�VWDS
GLIIHUHQWLDWLH�WRW�KHW�JHZHQVWH�FHOW\SH�RSJHZHNW�HQ�RQGHUKRXGHQ�PRHWHQ�ZRUGHQ��'H]H
SURFHVVHQ�YHUHLVHQ�HON�FHO�VSHFLILHNH�FRPELQDWLHV�YDQ�GH�NZHHNRPJHYLQJ��PHGLXP�
DGGLWLHYHQ�HQ�HHQ�NZHHNRQGHUJURQG���9HUPHOGHQVZDDUG�LQ�YHUEDQG�KLHUPHH�LV�GDW�HU�ELM�GH
YHUYDDUGLJLQJ�YDQ�7(03V�YHHOYXOGLJ�JHEUXLN�ZRUGW�JHPDDNW�YDQ��DOORJHQH��QHRQDWDOH�FHOOHQ�
G�Z�]��FHOOHQ�YDQ�SDVJHERUHQHQ��'H�UHGHQ�KLHUYRRU�LV�GDW�GH]H�FHOOHQ�LQ�YHUJHOLMNLQJ�PHW
FHOOHQ YDQ�YROZDVVHQHQ�YDQ�QDWXUH�HHQ�KRJH�VQHOKHLG�YDQ�JURHL�HQ�RQWZLNNHOLQJ�KHEEHQ��HHQ
HLJHQVFKDS�GLH�ZDDUGHYRO�LV�ELM�SURGXFWLH�HQ�WRHSDVVLQJ��UHJHQHUDWLH��YDQ�7(03V�
0RPHQWHHO�LV�KHW�PRJHOLMN�RP�HHQ�JURRW�DDQWDO�KXPDQH�HQ�GLHUOLMNH�JHGLIIHUHQWLHHUGH�FHOOHQ
�KXLG��ERW��NUDDNEHHQ��EORHGYDWHQ��OHYHU��KDUWVSLHU��LQ�NZHHN�WRW�GHOLQJ�WH�EUHQJHQ��0LQXWK�HW
DO���������

����� 0DWUL[�HLJHQVFKDSSHQ
,Q�KHW�OLFKDDP�]LMQ�FHOOHQ��LQ�PHHU�RI�PLQGHUH�PDWH��RPULQJG�GRRU�HHQ�H[WUDFHOOXODLUH�PDWUL[
�(&0��RI�WXVVHQFHOVWRI��GLH�QRRG]DNHOLMN�LV�YRRU�KHW�RSWLPDDO�IXQFWLRQHUHQ�YDQ�FHOOHQ��'H]H
GULHGLPHQVLRQDOH�(&0�LV�RRN�YRRU�HHQ�7(03�HHQ�EHODQJULMNH�RQGHUGHHO��]RQGHU�ZHONH�GH
RQWZLNNHOLQJ�YDQ�HHQ�YROOHGLJ�QLHXZ�ZHHIVHO�RI�RUJDDQ�QLHW�PRJHOLMN�LV��-HQ�HW�DO���������.LP
	 0RRQH\���������2P�HHQ�VXFFHVYROOH�7(03�WH�PDNHQ�LV�GH�RQWZLNNHOLQJ�YDQ�HHQ�JRHGH
(&0�RQPLVEDDU��-H�]RX�NXQQHQ�]HJJHQ�GDW�GH�FHOOHQ�GRRU�GH�DDQZH]LJKHLG�YDQ�HHQ�JRHGH
(&0�³JHORYHQ´�GDW�]H�LQ�KXQ�QDWXXUOLMNH�RPJHYLQJ�]LMQ��'H�(&0�KHHIW�GULH�SULPDLUH
IXQFWLHV��7HQ�HHUVWH�YHUJHPDNNHOLMNW�]LM�GH�WRHGLHQLQJ�YDQ�GH�JHZHQVWH�FHOW\SHQ�RS�GH�MXLVWH
SODDWV�LQ�KHW�OLFKDDP��7HQ�WZHHGH�GHILQLHHUW�]LM�GH�GULHGLPHQVLRQDOH�UXLPWH��HQ�KRXGW�GLH�LQ
VWDQG���GLH�QRGLJ�LV�YRRU�GH�YRUPLQJ�YDQ�KHW�QLHXZH�ZHHIVHO�PHW�GH�MXLVWH�VWUXFWXXU��7HQ
GHUGH�KHHIW�]LM�HHQ�EHODQJULMNH�URO�DOV�RSVODJSODDWV�YDQ�VSHFLILHNH�FHO�VLJQDDOPROHFXOHQ�]RDOV
JURHLIDFWRUHQ��]LH�KRRIGVWXN�������'RRU�GH�JHFRQWUROHHUGH�DIJLIWH�YDQ�GH]H�PROHFXOHQ�XLW�GH
(&0�QDDU�GH�FHOOHQ�VWXXUW�]LM�GH�RQWZLNNHOLQJ�YDQ�KHW�QLHXZH�ZHHIVHO�PHW�GH�EHGRHOGH
IXQFWLH��,Q�HHQ�QDWXXUOLMNH�VLWXDWLH�YLQGW�HU�YRRUWGXUHQG�LQWHUDFWLH�SODDWV�WXVVHQ�GH�FHOOHQ�HQ�GH
(&0��&HO�KHUNHQQLQJVVLJQDOHQ�GLH�GRRU�GH�PDWUL[�ZRUGHQ�DIJHJHYHQ��ZRUGHQ�GRRU
VSHFLILHNH�RSSHUYODNWH�UHFHSWRUHQ�RS�GH�FHOOHQ�RSJHYDQJHQ��2S�KXQ�EHXUW�NXQQHQ�GH�FHOOHQ
RRN�VLJQDOHQ�DIJHYHQ�DDQ�GH�PDWUL[��9HUVFKLOOHQGH�EHODQJULMNH�FHOIXQFWLHV�VWDDQ�YRRUWGXUHQG
LQ�YHUEDQG�PHW��HQ�]LMQ�DIKDQNHOLMN�YDQ�GH�VDPHQVWHOOLQJ�HQ�GH�RUJDQLVDWLH�YDQ�GH�(&0�
%LM�KHW�RQWZHUS�HQ�GH�SURGXFWLH�YDQ�(&0¶V�PRHW�GXV�DDQ�GH�YROJHQGH�HLVHQ�ZRUGHQ�YROGDDQ
�-HQ�HW�DO���������
� EHYRUGHUOLMN�YRRU�GH�OHYHQVYDWEDDUKHLG�HQ�KHW�IXQFWLRQHUHQ�YDQ�FHOOHQ�
� JRHGH�SHUPHDELOLWHLW�WHQ�EHKRHYH�YDQ�KHW�WUDQVSRUW�YDQ�]XXUVWRI��YRHGLQJVVWRIIHQ�HQ

DIYDOVWRIIHQ�
� FKHPLVFKH�VWDELOLWHLW��GDQ�ZHO�GH�JHZHQVWH�GHJUDGDWLHVQHOKHLG��DO�QDDU�JHODQJ�GH�EHRRJGH

WRHSDVVLQJ�YDQ�GH�7(03��JRHGH�� JHZHQVWH��PHFKDQLVFKH�HLJHQVFKDSSHQ�
� YHLOLJ�WHQ�DDQ]LHQ�YDQ�EHVPHWWLQJ�PHW�EDFWHULsQ���VFKLPPHOV���JLVWHQ���YLUXVVHQ��

WUDQVPLVVLEOH�VSRQJLIRUP�HQFHSKDORSDWK\��76(��DJHQWLD�
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� VWUXFWXXU�HLJHQVFKDSSHQ�GLH�YDDW��HQ�]HQXZLQJURHL�EHYRUGHUHQ��PHW�QDPH�SRURVLWHLW�HQ
SRULHJURRWWH��

'H�PDWHULDOHQ�ZDDU�(&0¶V�YDQ�ZRUGHQ�JHPDDNW�]LMQ�RQGHU�WH�YHUGHOHQ�LQ�QDWXXUOLMNH�HQ
V\QWKHWLVFKH��.LP�	�0RRQH\���������,Q�WKHRULH�NXQQHQ�QDWXXUOLMNH�ZHHIVHOVWUXFWXUHQ�ZDDUXLW
GH�FHOOHQ�YHUGUHYHQ�]LMQ�RRN�IXQJHUHQ�DOV�EDVLV�YRRU�HHQ�7(03��0HW�YDUNHQVKDUWNOHSSHQ�LV
KLHU�UHHGV�PHW�VXFFHV�RQGHU]RHN�QDDU�YHUULFKW��%DGHU�HW�DO����������%LM�DQGHUH�ZHHIVHOV��]RDOV
JHGHPLQHUDOLVHHUG�GRQRUERW�]LMQ�GLW�VRRUW�WRHSDVVLQJHQ�QRJ�QLHW�JHUDSSRUWHHUG��1DWXXUOLMNH
ERXZVWHQHQ�YDQ�GH�(&0�]RDOV�FROODJHHQ�KHEEHQ�GXLGHOLMNH�YRRUGHOHQ��7HQ�HHUVWH�KHEEHQ�]LM
GH�EHVWH�PRJHOLMNKHLG�YRRU�VSHFLILHNH�FHO�PDWUL[�LQWHUDFWLHV��PHHU�GDQ�����YDQ�GH�(&0�LQ
ERWWHQ�HQ�SH]HQ��HQ�PHHU�GDQ�����YDQ�GH�(&0�LQ�KXLG�EHVWDDW�ELMYRRUEHHOG�XLW�FROODJHHQ�
�)ULHVV���������7HQ�WZHHGH�]LMQ�GH�GHJUDGDWLHSURGXFWHQ�YDQ�GH]H�PDWHULDOHQ�EHNHQGH�VWRIIHQ
YRRU�KHW�PHQVHOLMN�OLFKDDP��(U�LV�HFKWHU�RRN�HHQ�DDQWDO�QDGHOHQ�DDQ�KHW�JHEUXLN�YDQ
QDWXXUOLMNH�JURQGVWRIIHQ��=H�]LMQ�QLHW�LQ�JURWH�KRHYHHOKHGHQ�EHVFKLNEDDU�HQ�ERYHQGLHQ
RQGHUKHYLJ�DDQ�VRPV�DDQ]LHQOLMNH�YDULDWLHV�LQ�NZDOLWHLW�WXVVHQ�YHUVFKLOOHQGH�JHSURGXFHHUGH
SDUWLMHQ��9HUGHU�KHEEHQ�]H�SRWHQWLHHO�HHQ�KRJHU�ULVLFR�RS�PLFURELsOH�EHVPHWWLQJ��'DDUQDDVW
GLHQW�KHW�ULVLFR�RS�YLUDOH�HQ�76(�EHVPHWWLQJ�JHQRHPG�WH�ZRUGHQ��6\QWKHWLVFKH�PDWHULDOHQ�
GDDUHQWHJHQ��NXQQHQ�LQ�JURWH�KRHYHHOKHGHQ�RS�FRQVLVWHQWH�ZLM]H�ZRUGHQ�YHUYDDUGLJG�HQ
KHEEHQ��PLWV�RQGHU�*RRG�0DQXIDFWXULQJ�3UDFWLFHV��*03��FRQGLWLHV�JHSURGXFHHUG��VOHFKWV
HHQ ]HHU�NOHLQ�ULVLFR�RS�EHVPHWWLQJ�GRRU�PLFUR�RUJDQLVPHQ��(HQ�YDQ�GH�JURWH�QDGHOHQ�YDQ
GH]H�PDWHULDOHQ�LV�KHW�JHEUHN�DDQ�FHO�KHUNHQQLQJVVLJQDOHQ��2RN�ELM�V\QWKHWLVFKH�PDWHULDOHQ
ZRUGW YDDN�JHVWUHHIG�QDDU�GH�WRHSDVVLQJ�YDQ�GHJUDGHHUEDUH�PDWHULDOHQ��GLH�ODQJ]DPHUKDQG
YHUYDQJHQ�ZRUGHQ�GRRU�HHQ�ORNDDO�GRRU�KHW�OLFKDDP�]HOI�JHSURGXFHHUGH�(&0��9RRUEHHOGHQ
YDQ�PDWHULDOHQ�GLH�KLHUWRH�YHHO�ZRUGHQ�WRHJHSDVW�]LMQ�SRO\HVWHUV�YDQ�a�K\GUR[\]XUHQ��GLH�RRN
LQ�GH�QDWXXU�YRRUNRPHQ��]RDOV�ELMYRRUEHHOG�SRO\JO\FRO]XXU��3*$���SRO\�/�PHON]XXU��3//$�
RI�FR�SRO\PHUHQ�KLHUYDQ��(HQ�RYHU]LFKW�PHW�PHHU�YRRUEHHOGHQ�YDQ�GH�YHUVFKLOOHQGH
QDWXXUOLMNH�HQ�V\QWKHWLVFKH�PDWHULDOHQ�GLH�ZRUGHQ�WRHJHSDVW�ZRUGW�JHJHYHQ�LQ�7DEHO�����
7DEHO������9RRUEHHOGHQ�YDQ�LQ�7(03V�WRHJHSDVWH�(&0�PDWHULDOHQ�

1DWXXUOLMNH�PDWHULDOHQ 6\QWKHWLVFKH�PDWHULDOHQ
&ROODJHHQ��W\SHV�,�;,,,� 3RO\JO\FRO]XXU��3*$�
+\DOXURQ]XXU��	�GHULYDWHQ� 3RO\�/�PHON]XXU��3//$�
$OJLQDDW 3RO\�PHON�FR�JO\FRO�]XXU��3/*$�
$OJLQDDW�SRO\O\VLQH 3RO\HWK\OHHQR[LGH��3(2�
$JDURVH 3/$�3(2
)LEULQH�JHO 3(2�3%7��3%7 SRO\EXW\OHHQWHUHIWDODDW�
3URWHRJO\FDQHQ 3RO\S\UURO�KHSDULQH
&KLWRVDQ 3RO\YLQ\ODOFRKRO��39$�
$OJLQDDW�SRO\O\VLQH�SRO\HWK\OHHQJO\FRO &DOFLXPIRVIDDW

+\GUR[\�DSDWLHW
3RO\���K\GUR[\HWK\OPHWKDFU\ODDW
3RO\�1�YLQ\OS\UUROLGRQ�PHWK\OPHWKDFU\ODDW�FHOOXORVHDFHWDDWEXW\UDDW
3RO\���K\GUR[\HWK\OPHWKDFU\ODDW�FR�PHWK\OPHWKDFU\ODDW��+(0$�00$�
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2SYDOOHQG�LV�KHW�DDQWDO�VRRUWHQ�HQ�GH�GLYHUVLWHLW�YDQ�GH�WRHJHSDVWH�PDWHULDOHQ��+LHUYRRU
NXQQHQ�HHQ�DDQWDO�UHGHQHQ�JHQRHPG�ZRUGHQ��7HQ�HHUVWH�]LMQ�GH�JHZHQVWH�HLJHQVFKDSSHQ�YDQ
HHQ PDWHULDDO�DIKDQNHOLMN�YDQ�GH�EHRRJGH�WRHSDVVLQJ��YRRU�YHUVFKLOOHQGH�W\SHV�ZHHIVHO��
RUJDQHQ�]LMQ�GHUKDOYH�YHUVFKLOOHQGH�HLJHQVFKDSSHQ�ZHQVHOLMN��9HUGHU�LV�KHW�]R�GDW
RQGHU]RHNVJURHSHQ�YDDN�KXQ�HLJHQ�YRRUNHXUHQ�KHEEHQ�YRRU�EHSDDOGH�PDWHULDOHQ�
ELMYRRUEHHOG�YDQZHJH�DDQZH]LJH�HUYDULQJ�PHW�KHW�PDWHULDDO�RI�YDQZHJH�HFRQRPLVFKH
EHODQJHQ�

����� &HO�VLJQDDOPROHFXOHQ
1DDVW�HHQ�JRHGH�(&0�HQ�JHVFKLNWH�FHOOHQ�LV�HU�QRJ�HHQ�GHUGH�FRPSRQHQW�YDQ�EHODQJ�YRRU�KHW
JRHG�IXQFWLRQHUHQ�YDQ�7(03V��QDPHOLMN�GH�DDQZH]LJKHLG�YDQ�EHSDDOGH�FHO�
VLJQDDOPROHFXOHQ��GLH�GRRU�GLYHUVH�VRRUWHQ�FHOOHQ�ZRUGHQ�JHSURGXFHHUG���5HGGL��������5HGGL�
�������(HQ�YHHOKHLG�YDQ�GH]H�FHO�VLJQDDOPROHFXOHQ�LV�LQ�KHW�OLFKDDP�YDQ�JURRW�EHODQJ�ELM�GH
VWXULQJ�YDQ�KHW�SURFHV�YDQ�GH�GLIIHUHQWLDWLH�HQ�UH�GLIIHUHQWLDWLH�YDQ�FHOOHQ��HQ�RRN�ELM�GH
DDQ]HW WRW�JURHL�YDQ�KHW�ZHHIVHO�PHW�GH�JHZHQVWH�IXQFWLRQHOH�HLJHQVFKDSSHQ��+HW�PHHVW
EHNHQG�]LMQ�%RQH�0RUSKRJHQHWLF�3URWHLQV��%03¶V���ZDDUYDQ�HU�LQPLGGHOV�PHHU�GDQ����]LMQ
JHwVROHHUG��*URZWK�'LIIHUHQWLDWLRQ�)DFWRUV��*')¶V��HQ�7LVVXH�*URZWK�)DFWRUV��7*)¶V�
�3ROORN�	�9DFDQWL��������%DOGZLQ�	�6DO]PDQ���������(U�]LMQ�DDQZLM]LQJHQ�GDW�%03¶V�QLHW
DOOHHQ�LQYORHG�KHEEHQ�RS�ERW��PDDU�RRN�RS�HHQ�VHULH�DQGHUH�RUJDQHQ���ZHHIVHOV�]RDOV�KXLG�
KDUW��QLHU��RRJ��5HGGL���������,Q�WRHQHPHQGH�PDWH�RQWVWDDW�LQ]LFKW�LQ�GH�VSHFLILHNH�IXQFWLHV
YDQ��HQ�LQWHUDFWLHV�WXVVHQ�GH]H�JURHLIDFWRUHQ��ZDDUGRRU�]H�LQJH]HW�NXQQHQ�ZRUGHQ�ELM�]RZHO
GH�SURGXFWLH�YDQ�7(03V�DOV�ELM�GH�RQGHUVWHXQLQJ�YDQ�KHW�UHJHQHUDWLHSURFHV�QD�LPSODQWDWLH
YDQ�HHQ�7(03�

,Q�KHW�VFDOD�YDQ�FHO�VLJQDDOPROHFXOHQ�QHPHQ�GH�IDFWRUHQ�GLH�GH�EORHGYDWYRUPLQJ
�DQJLRJHQHVH��UHJXOHUHQ�HHQ�DSDUWH�SODDWV�LQ��&HOOHQ�]LMQ�QDPHOLMN�DIKDQNHOLMN�YDQ�YROGRHQGH
DDQYRHU YDQ�]XXUVWRI�HQ�YRHGLQJVVWRIIHQ�HQ�YDQ�GH�DIYRHU�YDQ�DIYDOVWRIIHQ��'LW�WUDQVSRUW
ZRUGW JHZDDUERUJG�GRRU�GH�EORHGYDWHQ��ZDDUELM�GH�ODDWVWH�PLFURPHWHUV�WRW�GH�FHO�ZRUGHQ
RYHUEUXJG�GRRU�GLIIXVLH��=HNHU�GH�PHWDERRO�DFWLHYH�FHOOHQ�NXQQHQ�VOHFKWV�RYHUOHYHQ�LQ�GH
QDELMKHLG�YDQ�HHQ�EORHGYDW��'LW�PDDNW�GDW�QD�LPSODQWDWLH�YDQ�HHQ�7(03�LQ�GH�SDWLsQW�KHW
VXFFHV YDQ�KDDU�ZHUNLQJ�DIKDQJW�YDQ�GH�VQHOKHLG�YDQ�YDDWLQJURHL�GRRU�GH�RQWYDQJHU�
6WLPXODWLH�YDQ�GH]H�DQJLRJHQHVH�PHW�EHKXOS�YDQ�FHOOHQ�GLH�GH]H�FHO�VLJQDDOPROHFXOHQ
DDQPDNHQ� RI�GRRU�GLUHFWH�WRHGLHQLQJ�YDQ�GH�MXLVWH�FHO�VLJQDDOPROHFXOHQ�LV�DOGXV�]HHU
EHODQJULMN��&RQWUROH�RYHU�GLW�SURFHV�LV�FUXFLDDO�DDQJH]LHQ�QX�MXLVW�RQJHZHQVWH�DQJLRJHQHVH
WHQ�JURQGVODJ�OLJW�DDQ�ELMYRRUEHHOG�GLDEHWLVFKH�QHWYOLHVEORHGLQJHQ��2RN�GH�VWLPXOHUHQGH
HIIHFWHQ�YDQ�DQJLRJHQHVHIDFWRUHQ�RS�ODWHQW�DDQZH]LJH�WXPRUHQ�LV�JHQRHPG�DOV�HHQ�RQEHNHQG
ULVLFR�

+HW�V\VWHPLVFK�RI�ORFDDO�WRHGLHQHQ�YDQ�FHO�VLJQDDOPROHFXOHQ�LV�RRN�HHQ�WHFKQLHN�RP
FHOOHQ WH�VWLPXOHUHQ�WRW�GHOLQJ�RP�EHVFKDGLJGH�ZHHIVHOV�WH�YHUYDQJHQ��(HQ�DDQGDFKWVYHOG
ZDDUELM GH]H�WHFKQLHN�YHHO�DDQGDFKW�NULMJW�LV�GH�EHKDQGHOLQJ�YDQ�HUQVWLJH
GRRUEORHGLQJVVWRRUQLVVHQ�HQ�VOHFKW�JHQH]HQGH�ZRQGHQ�ELM�RQGHU�DQGHUH�GLDEHWHVSDWLsQWHQ
�,VQHU�HW�DO���������
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����� ,QYORHG�YDQ�RPJHYLQJVIDFWRUHQ
1DDVW�GH�LQYORHG�GLH�ZRUGW�XLWJHRHIHQG�GRRU�GH�ERYHQJHQRHPGH�FHO�VLJQDDOPROHFXOHQ�LV�KHW
JHEOHNHQ�GDW�FHOOHQ�VWHUN�UHDJHUHQ�RS�DQGHUH�IDFWRUHQ�LQ�KXQ�RPJHYLQJ��]RDOV�GH�JHEUXLNWH
YRHGLQJVERGHP��GH�PRUIRORJLH�YDQ�KHW�RSSHUYODN�ZDDURS�]H�JURHLHQ��GH�PDWHULDDO�
HLJHQVFKDSSHQ�YDQ�GH�PDWUL[�ZDDULQ�]H�JURHLHQ�HQ�GH�PHFKDQLVFKH�NUDFKWHQ�GLH�RS�KHQ
XLWJHRHIHQG�ZRUGHQ��ELMYRRUEHHOG�LQ�GH�YRUP�YDQ�UHN��GUXN�RI�VWURRP�YDQ�YORHLVWRIIHQ���=R
NXQQHQ�KXLGFHOOHQ�JHVWLPXOHHUG�ZRUGHQ�WRW�YHUKRRUQLQJ�GRRU�]H�DDQ�ppQ�]LMGH�EORRW�WH�VWHOOHQ
DDQ HHQ�OXFKWVWURRP�HQ�ZRUGHQ�LQ�HHQ�EXLVYRUP�JHNZHHNWH�FHOOHQ��DOV�YHUYDQJLQJ�YDQ
EORHGYDWHQ��VWHUNHU�ZDQQHHU�]H�RQGHU�SXOVHUHQGH�GUXN�JURHLHQ��1LNODVRQ�HW�DO����������2RN
ERWZHHIVHO�LV�]HHU�JHYRHOLJ�YRRU�YHUDQGHULQJHQ�YDQ�KHW�PHFKDQLVFKH�EHODVWLQJVSDWURRQ�YDQ
KHW�ERW��'LW�ODDWVWH�DVSHFW�RHIHQW�]LMQ�LQYORHG�XLW�YROJHQV�GH�³:HW�YDQ�:ROII´��%RWGLFKWKHLG
HQ ±DUFKLWHFWXXU�]LMQ�YLD�HHQ�DGDSWLHI�PHFKDQLVPH�JHUHODWHHUG�DDQ�GH�I\VLRORJLVFKH�EHODVWLQJ�
,QGLHQ�ELMYRRUEHHOG�HHQ�SURWKHVH�HHQ�GHHO�YDQ�GH�EHODVWLQJ�RS�KHW�RPULQJHQGH�ERW�RSKHIW��]DO
HU YHUOLHV�YDQ�NZDOLWHLW�HQ�NZDQWLWHLW�YDQ�KHW�ERW�RSWUHGHQ��+XLVNHV���������(HQ�YRRUEHHOG
YDQ�GH�LQYORHG�YDQ�RSSHUYODNWHPRUIRORJLH�LV�KHW�HIIHFW�YDQ�PLFURJURHYHQ�RS�GH�RULsQWDWLH�HQ
PLJUDWLH�YDQ�ELQGZHHIVHOFHOOHQ�RS�HHQ�PDWHULDDORSSHUYODN��:DOERRPHUV�HW�DO���������

����� (QFDSVXODWHG�FHOO�WHFKQRORJ\
(HQ�YRUP�YDQ�WLVVXH�HQJLQHHULQJ�GLH�DSDUW�JHQRHPG�PRHW�ZRUGHQ�LV�GH�³HQFDSVXODWHG�FHOO
WHFKQRORJ\´��OHWWHUOLMN�³LQJHNDSVHOGH�FHO�WHFKQRORJLH´��+LHUELM�ZRUGHQ�OHYHQGH�FHOOHQ��YDQ
DOORJHQH�RI�[HQRJHQH�RRUVSURQJ��RPJHYHQ�GRRU�HHQ�VHOHFWLHI�SHUPHDEHOH�PHPEUDDQ��/DQ]D
HW DO���������0RQDFR�	�0DNL��������/DQ]D���������'H]H�PHPEUDDQ�ODDW�YULM�WUDQVSRUW�WRH�YDQ
ELMYRRUEHHOG�YRHGLQJVVWRIIHQ��DIYDOVWRIIHQ�HQ�]XXUVWRI�WHQ�EHKRHYH�YDQ�GH�7(03��HQ�VWRIIHQ
]RDOV LQVXOLQH�WHQ�EHKRHYH�YDQ�GH�SDWLsQW��9DQZHJH�GLW�ZHUNLQJVSULQFLSH�ZRUGHQ�GH]H
SURGXFWHQ�RRN�ZHO�GLIIXVLHNDPHUV�JHQRHPG��'H�LQNDSVHOLQJ�YHUKLQGHUW�GDW�GH
�OLFKDDPVYUHHPGH��FHOOHQ�LQ�DDQUDNLQJ�NRPHQ�PHW�RQGHU�DQGHUH�GH�FHOOHQ�YDQ�KHW
LPPXXQV\VWHHP��'LW�ODDWVWH�DVSHFW�LV�YDQ�JURRW�EHODQJ�RPGDW�GH�RQGHUGUXNNLQJ�YDQ�KHW
LPPXXQV\VWHHP��]RDOV�GDW�ELM�WUDQVSODQWDWLHV�JHEHXUW��GRRU�GH]H�LQNDSVHOLQJ�QLHW�QRRG]DNHOLMN
LV�

'LIIXVLHNDPHUV�]LMQ�HU�LQ�GLYHUVH�YRUPHQ�HQ�PDWHQ��(HQ�]HHU�NOHLQH�KRHYHHOKHLG
FHOOHQ NDQ�ZRUGHQ�LQJHEUDFKW�LQ�EROOHWMHV�PHW�HHQ�GLDPHWHU�YDQ�������mP� ³PLFUR�VSKHUHV´
RI�]HOIV�������QP��³QDQR�VSKHUHV´��'H]H�]LMQ�YHUYROJHQV�SHU�LQMHFWLH�DDQ�HHQ�SDWLsQW�WRH�WH
GLHQHQ��(HQ�DQGHUH�YRUP�YDQ�LQNDSVHOLQJ�LV�GRRU�FHOOHQ�LQ�HHQ�EXLVMH�WH�EUHQJHQ�HQ�GH
XLWHLQGHQ�DI�WH�VOXLWHQ��'H]H�YRUP�NDQ�ELMYRRUEHHOG���[����PP�PHWHQ�HQ�LV�PHW�HHQ�EHSHUNWH
FKLUXUJLVFKH�LQJUHHS�ELM�GH�SDWLsQW�WH�LPSODQWHUHQ��7HQVORWWH�EHVWDDW�GH�PRJHOLMNKHLG�RP�JURWH
KRHYHHOKHGHQ�FHOOHQ�WH�]DDLHQ�WXVVHQ�PHPEUDQHQ��GLH�ZRUGHQ�LQJHERXZG�LQ�HHQ�DSSDUDDW�GDW
RIZHO�EXLWHQ�KHW�OLFKDDP�YDQ�GH�SDWLsQW�EOLMIW��H[WUD�FRUSRUDDO��RI�ZRUGW�JHwPSODQWHHUG��'LW
DSSDUDDW�ZRUGW�DDQJHVORWHQ�RS�GH�EORHGVWURRP�YDQ�GH�SDWLsQW��ZDDUQD�GH�FHOOHQ�RPVSRHOG
ZRUGHQ GRRU�EORHG�RI�VHUXP��'H]H�7(03V�ZRUGHQ�RRN�ZHO�³SHUIXVLRQ�GHYLFHV´�JHQRHPG�
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'H�FHOOHQ�]LMQ�]R�LQ�VWDDW�RP�VWRIIHQ�DDQ�KHW�EORHG���VHUXP�YDQ�GH�SDWLsQW�DI�WH�JHYHQ�HQ���RI
HUDDQ WH�RQWWUHNNHQ�

(ONH�LQNDSVHOLQJYRUP�KHHIW�]LMQ�YRRU��HQ�QDGHOHQ��%LM�GH�³PLFUR�VSKHUHV´�]LMQ�GH
7(03V�QLHW�PHHU�WH�YHUZLMGHUHQ�XLW�KHW�OLFKDDP��%LM�GH�JURWHUH�GLIIXVLHNDPHUV�LV�GLW�ZHO�KHW
JHYDO��'H�PHHVWH�FRQWUROH�RYHU�GH�GXXU�YDQ�GH�EHKDQGHOLQJ�EHVWDDW�ELM�GH�H[WHUQH�SHUIXVLH�
7(03V��PDDU�GH]H�H[WHUQH�WRHSDVVLQJ�EHOHPPHUW�GH�EHZHJLQJVYULMKHLG�YDQ�GH�SDWLsQW�]HHU�

'H�EHNHQGVWH�WRHSDVVLQJ�LV�GH�LQNDSVHOLQJ�YDQ�HLODQGMHV�YDQ�/DQJHUKDQV�YRRU�GH
H[SHULPHQWHOH�EHKDQGHOLQJ�YDQ�GLDEHWHV��]LH�RRN�SDUDJUDDI�����HQ��3HWHUV�9ROOHEHUJ�HW�DO��
��������PDDU�KHW�SULQFLSH�KHHIW�SRWHQWLHHO�]HHU�EUHGH�WRHSDVVLQJVPRJHOLMNKHGHQ��7H�GHQNHQ
YDOW�ELMYRRUEHHOG�DDQ�EHKDQGHOLQJ�YDQ�OHYHUIDOHQ��FKURQLVFKH�SLMQ��KHPRILOLH��GZHUJJURHL�
3DUNLQVRQ�HQ�$O]KHLPHU��/DQ]D�HW�DO���������0RQDFR�	�0DNL��������/DQ]D��������

����� :HHIVHOW\SHQ
+HW�KXLGLJH�DDQERG�YDQ�WLVVXH�HQJLQHHUHG�SURGXFWHQ�EHSHUNW�]LFK�WRW�KXLG��HQ
NUDDNEHHQYHUYDQJHUV��(HQ�EHSHUNW�DDQWDO�SURGXFWHQ�ZRUGW�LQ�NOLQLVFKH�VWXGLHV�JHsYDOXHHUG�
WHUZLMO�HUJ�YHHO�RQWZLNNHOLQJHQ�]LMQ�JHUDSSRUWHHUG�LQ�GH�ODERUDWRULXP��HQ�SURHIGLHUIDVH��+HW
EOLMNW�GDW�YULMZHO�DOOH�KXPDQH�ZHHIVHOV�RQGHUZHUS�]LMQ�YDQ�RQGHU]RHN�RS�KHW�JHELHG�YDQ
WLVVXH�HQJLQHHULQJ��3DWULFN�HW�DO����������,Q�GH�YROJHQGH�SDUDJUDIHQ�ZRUGHQ�GH]H
RQWZLNNHOLQJHQ�WRHJHOLFKW��ZDDUELM�QLHW�JHSRRJG�ZRUGW�FRPSOHHWKHLG�QD�WH�VWUHYHQ�
=HQXZZHHIVHO
$DQGRHQLQJHQ�YDQ�KHW�]HQXZZHHIVHO�ZRUGHQ�LQ�KHW�DOJHPHHQ�RQGHUYHUGHHOG�LQ�DDQGRHQLQJHQ
YDQ�KHW�FHQWUDOH��GDQ�ZHO�KHW�SHULIHUH�]HQXZVWHOVHO��+HW�FHQWUDOH�]HQXZVWHOVHO�EHWUHIW�DO�KHW
]HQXZZHHIVHO�LQ�GH�VFKHGHO�HQ�KHW�UXJJHQPHUJ��+HW�SHULIHUH�]HQXZVWHOVHO�EHWUHIW�DO�KHW
RYHULJH�]HQXZZHHIVHO�
&HQWUDDO�]HQXZVWHOVHO
2QGHU]RHN�KHHIW�]LFK�YRRUDO�JHULFKW�RS�KHW�WRHGLHQHQ�YDQ�VWRIIHQ�LQ�EHSDDOGH�JHELHGHQ�LQ�GH
KHUVHQHQ��,QNDSVHOLQJ�YDQ�GH�FHOOHQ�GLH�GH]H�VWRIIHQ�SURGXFHUHQ�ELHGW�KLHU�PRJHOLMNKHGHQ�GLH
PHW LQWUDYHQHX]H�WRHGLHQLQJ�QLHW�WH�UHDOLVHUHQ�]LMQ��'DDUELM�]LMQ�EHSDDOGH�7(03V�QD�KHW
LQEUHQJHQ�ZHHU�WH�YHUZLMGHUHQ��,Q�GLHUVWXGLHV�LV�GH�WRHSDVVLQJ�YDQ�LQJHNDSVHOGH�FHOOHQ
EHVWXGHHUG�ELM�GH�]LHNWH�YDQ�$O]KHLPHU��GH�]LHNWH�YDQ�3DUNLQVRQ��$P\RWURILVFKH
/DWHUDDOVFOHURVH��$/6��HQ�FKURQLVFKH�SLMQNODFKWHQ��*HQWLOH�HW�DO����������,QJHNDSVHOGH
[HQRJHQH�FHOOHQ�]LMQ�PHW�VXFFHV�JHwPSODQWHHUG�ELM�GH�PHQV�ELM�GH�EHKDQGHOLQJ�YDQ�$/6�HQ
FKURQLVFKH SLMQNODFKWHQ��*HQWLOH�HW�DO����������.OLQLVFKH�VWXGLHV�YDQ�HQLJH�RPYDQJ�]LMQ�RQV
QLHW�EHNHQG��9HUGHU�ZRUGW�RQGHU]RHN�YHUULFKW�QDDU�GH�PRJHOLMNKHGHQ�RP�EHVFKDGLJLQJHQ�LQ
KHW�FHQWUDDO�]HQXZVWHOVHO���ELMYRRUEHHOG�ELM�HHQ�GZDUVODHVLH�YDQ�KHW�UXJJHQPHUJ���PHW
7(03V�WH�KHUVWHOOHQ��SHUVRQDO�FRPPXQLFDWLRQ�GU��)HLMHQ��
3HULIHHU�]HQXZVWHOVHO
5HJHQHUDWLH�YDQ�]HQXZHQ�LV�JHZHQVW�ELM�OHWVHOV�ELMYRRUEHHOG�DOV�JHYROJ�YDQ�RQJHYDOOHQ�RI�YDQ
FKLUXUJLH�ZHJHQV�WXPRUHQ��,Q�YLWUR�VWXGLHV�HQ�GLHUVWXGLHV�KHEEHQ�YHHO�NHQQLV�RSJHOHYHUG�RYHU
GH�NULWLVFKH�SDUDPHWHUV�YRRU�UHJHQHUDWLH��=R�]LMQ�PRPHQWHHO�]HQXZGHIHFWHQ�YDQ�FD����PP�WH
RYHUEUXJJHQ�LQ�KHW�GLHUPRGHO�PHW�KXOS�YDQ�JHOHLGHUV�EHVWDDQGH�XLW�UHVRUEHHUEDUH�SRO\PHUHQ�
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JURHLIDFWRUHQ�HQ���RI�6FKZDQQ�FHOOHQ��VWHXQFHOOHQ�URQG�SHULIHUH�]HQXZHQ���)XUQLVFK�	
6FKPLGW���������'H]H�JHOHLGHUV�YHUKLQGHUHQ�LQJURHL�YDQ�ELQGZHHIVHOFHOOHQ�HQ�JHOHLGHQ�GH
KHUVWHOOHQGH�]HQXZ�LQ�GH�MXLVWH�ULFKWLQJ�
+RRUQYOLHV��FRUQHD�
(UQVWLJ�EHVFKDGLJGH�KRRUQYOLH]HQ�NXQQHQ�YHUYDQJHQ�ZRUGHQ�GRRU�HHQ�GRQRUKRRUQYOLHV��(HQ
7(03�]RX�KLHU�HHQ�DOWHUQDWLHI�NXQQHQ�]LMQ��,Q�KHW�ODERUDWRULXP�]LMQ�KRRUQYOLH]HQ
JHUHFRQVWUXHHUG�XLW�KXPDQH�KRRUQYOLHVFHOOHQ��*HUPDLQ�HW�DO���������HQ�LQ�GLHUVWXGLHV�]LMQ
KRRUQYOLHV�HSLWKHHOFHOOHQ�JHNZHHNW�RS�HHQ�SRO\YLQ\O�DOFRKRO�GUDJHU��.RED\DVKL��������
+XLG
+XLGVXEVWLWXWHQ�KHEEHQ�]LFK�RQWZLNNHOG�YDQ�HHQ�DUWLILFLsOH�H[WUDFHOOXODLUH�PDWUL[��YLD
PDWUL[PDWHULDOHQ�PHW�HHQ�HQNHOH�VRRUW�KXLGFHOOHQ�WRW�PDWUL[PDWHULDOHQ�PHW�HHQ�JHODDJGH
RSERXZ�YDQ�WZHH�VRRUWHQ�FHOOHQ�PHW�JURHLIDFWRUHQ��0RPHQWHHO�]LMQ�HU�RQJHYHHU���ILUPD¶V�PHW
WLVVXH�HQJLQHHUHG�KXLGSURGXFWHQ�RS�GH�PDUNW��'H]H�]LMQ�EHGRHOG�RP�WRHJHSDVW�WH�ZRUGHQ�ELM
EUDQGZRQGHQ�HQ��GLDEHWLVFKH��KXLG]ZHUHQ��(DJOVWHLQ�	�)DODQJD��������(DJOVWHLQ�	�)DODQJD�
�������'H�SURGXFWHQ�EHVWDDQ�ELMYRRUEHHOG�XLW�QLHW�YLWDDO�JHPDDNWH�KXPDQH�QHRQDWDOH
ELQGZHHIVHOFHOOHQ�RS�HHQ�Q\ORQ�JDDV��LQFOXVLHI�GH�KLHUGRRU�JHSURGXFHHUGH
FROODJHHQVWUXFWXUHQ��JURHLIDFWRUHQ�HQ�PDWUL[HLZLWWHQ��GDW�ZRUGW�DIJHGHNW�GRRU�HHQ
VLOLFRQHQPHPEUDDQ��(HQ�DQGHU�SURGXFW�EHVWDDW�XLW�QHRQDWDOH�KXPDQH�KXLGFHOOHQ�RS�QHRQDWDOH
ELQGZHHIVHOFHOOHQ�RS�HHQ�UXQGHUFROODJHHQ�GUDJHU��LQFOXVLHI�GH�KLHUGRRU�JHSURGXFHHUGH
FROODJHHQVWUXFWXUHQ��JURHLIDFWRUHQ�HQ�PDWUL[HLZLWWHQ��RI�YLWDOH�DXWRORJH�KXLGFHOOHQ�RS�HHQ
SHWUD]ROXP�JDDV�
/HYHU
'H�KXLGLJH�VWUDWHJLH�YRRU�HHQ�NXQVWOHYHU�GLH�KHW�PHHVW�VXFFHVYRO�OLMNW�LV�GH�H[WUDFRUSRUDOH
ELR�DUWLILFLsOH�OHYHU��+HW�SULQFLSH�RPYDW�OHYHUFHOOHQ��KXPDQH�JHPRGLILFHHUGH�OHYHU�
FDUFLQRRPFHOOHQ�RI�YDUNHQVFHOOHQ��GLH�]LMQ�JH]DDLG�RS�HHQ�GUDJHUPDWHULDDO��YHHODO�HHQ�WXEXODLU
V\VWHHP��GDW�GRRU�VHUXP�RI�EORHG�YDQ�GH�SDWLsQW�RPVSRHOG�ZRUGW��'DDUELM�EOLMYHQ�GH�FHOOHQ
YDQ�GH�ELR�DUWLILFLsOH�OHYHU�JHVFKHLGHQ�YDQ�GH�SDWLsQW��'RRU�GH�MXLVWH�PDWHULDDONHX]H�LV
YROGRHQGH�XLWZLVVHOLQJ�YDQ�GH�MXLVWH�PROHFXOHQ�PRJHOLMN��'LW�V\VWHHP�EOLMIW�EXLWHQ�KHW
OLFKDDP�GRRUGDW�HU�YULM�YHHO�FHOOHQ�QRRG]DNHOLMN�]LMQ�HQ�GH�ZHUNLQJVGXXU�JHOLPLWHHUG�LV��,Q
GLHUVWXGLHV�]LMQ�HHQ�DDQWDO�V\VWHPHQ�XLWJHWHVW��'L[LW�	�*LWQLFN���������(U�]LMQ�QRJ�JHHQ�ELR�
DUWLILFLsOH�OHYHUV�RS�GH�PDUNW��:HO�]LMQ�HQNHOH�WRHSDVVLQJHQ�]RYHU�RQWZLNNHOG�GDW�PHQ
NOLQLVFKH�VWXGLHV�DDQGXUIGH��%LM�HHQ�EHSHUNW�DDQWDO�SDWLsQWHQ�]LMQ�ELR�DUWLILFLsOH�OHYHUV�LQJH]HW
GLH�YDUNHQVFHOOHQ��:DWDQDEH�HW�DO���������RI�KXPDQH�JHPRGLILFHHUGH�OHYHUFDUFLQRRPFHOOHQ
�6XVVPDQ�HW�DO���������(OOLV�HW�DO���������EHYDWWHQ��'H]H�SURGXFWHQ�ZDUHQ�YRRU�EHSDDOGH�WLMG
RS�GH�EORHGVRPORRS�YDQ�GH�SDWLsQW�DDQJHVORWHQ��'H�UHVXOWDWHQ�WRQHQ�GDW�]R¶Q�ELR�DUWLILFLsOH
OHYHU�GH�WLMG�NDQ�RYHUEUXJJHQ�WRW�WUDQVSODQWDWLH��ZDDUELM�GH�QHXURORJLVFKH�FRQGLWLH�PRJHOLMN
YHUEHWHUW��PDDU�RI�GLW�RRN�OHLGW�WRW�HHQ�VLJQLILFDQWH�YHUOHQJLQJ�YDQ�GH�RYHUOHYLQJ�PRHW�QRJ
DDQJHWRRQG�ZRUGHQ��3RWHQWLsOH�SUREOHPHQ�EHVWDDQ�RQGHU�DQGHUH�XLW�GH�VHQVLELOLVDWLH�YDQ�KHW
LPPXXQV\VWHHP�YDQ�GH�SDWLsQW�YRRU�RSORVEDUH�YDUNHQVDQWLJHQHQ�QD�ODQJGXULJ�RI�KHUKDDOGH
EHKDQGHOLQJ�HQ�KHW�LQIHFWLHULVLFR�ELM�KHW�JHEUXLN�YDQ�YDUNHQVFHOOHQ��)ULHQG�	�+X���������%LM
GH�7(03V�PHW�JHPRGLILFHHUGH�PHQVHOLMNH�OHYHUFDUFLQRRPFHOOHQ�EHVWDDW�GH�]RUJ�GDW�GH]H
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FHOOHQ�LQ�VWDDW�]LMQ�RP�WXPRUHQ�WH�LQGXFHUHQ��,Q�1HGHUODQG�KHHIW�KHW�$0&�GH�ZHQV�KDDU�ELR�
DUWLILFLsOH�OHYHU�LQ�WH�]HWWHQ�ELM�HHQ�IDVH�,�NOLQLVFKH�VWXGLH��&KDPXOHDX��������
$OYOHHVNOLHU��SDQFUHDV�
(U�]LMQ�VWXGLHV�XLWJHYRHUG�ELM�HQNHOH�SDWLsQWHQ�GLH�PHQVHOLMNH�DOORJHQH�PLFUR�LQJHNDSVHOGH
/DQJHUKDQVFHOOHQ�LQ�GH�EXLNKROWH�RI�RQGHUKXLGV�JHwPSODQWHHUG�NUHJHQ��$QGHUH�WHFKQLHNHQ�GLH
RQGHU]RFKW�ZRUGHQ�]LMQ�GH�JURWHUH�QLHW�UHVRUEHHUEDUH�GLIIXVLHNDPHUV�HQ�LQMHFWHHUEDUH�
UHVRUEHHUEDUH�PLFURVSKHUHV��3UREOHPHQ�OLJJHQ�PRPHQWHHO�LQ�GH�KDQGKDYLQJ�YDQ�ODQJGXULJ
DGHTXDWH IXQFWLH��ELRFRPSDWLELOLWHLW��OHNNDJH�YDQ�PHPEUDQHQ��GH�LPSODQWDWLH�YDQ�YROGRHQGH
FHOOHQ HQ��RQ��PRJHOLMNKHGHQ�RP�GH�JURWHUH�GLIIXVLHNDPHUV�WH�YHUZLMGHUHQ��9HUGHU�LV�NHQQLV
RPWUHQW�KHW�PHFKDQLVPH�HQ�GH�GXXU�YDQ�KHW�XLWVOXLWHQ�YDQ�LPPXXQUHDFWLHV�QRRG]DNHOLMN
�0RQDFR�	�0DNL��������/DQ]D�HW�DO����������(U�]LMQ�QRJ�JHHQ�NOLQLVFKH�SUHSDUDWHQ��7(03V
GLH�GH�SDQFUHDVIXQFWLH�RYHU�NXQQHQ�QHPHQ�NXQQHQ�ZRUGHQ�LQJH]HW�WHU�EHKDQGHOLQJ�YDQ
GLDEHWHV�PHOOLWXV��(HQ�PHHU�JHGHWDLOOHHUGH�EHVFKULMYLQJ�YDQ�GH�QLHXZH�RQWZLNNHOLQJHQ�URQG
GLDEHWHV�LV�WH�YLQGHQ�LQ�HHQ�DQGHU�UDSSRUW�XLW�GH]H�VHULH��3HWHUV�9ROOHEHUJ�HW�DO���������
:HHIVHOV�YDQ�KHW�XULQHZHJV\VWHHP
0HW�PRGHUQH�FHONZHHNWHFKQLHNHQ�LV�KHW�PRJHOLMN�LQ�YLWUR�YHUPHHUGHULQJ�WH�UHDOLVHUHQ�YDQ
GLYHUVH�FHOOHQ�GLH�DINRPVWLJ�]LMQ�YDQ�KHW�XULQHZHJV\VWHHP��]RDOV�XULQHOHLGHUV�HQ�XULQHEODDV�
$IKDQNHOLMN�YDQ�GH�JHRPHWULH�YDQ�KHW�GUDJHUPDWHULDDO��WXEXODLU�RI�SODDWYRUPLJ��]LMQ
XULQHOHLGHUV�HQ�XULQHEOD]HQ�WH�UHFRQVWUXHUHQ�LQ�GLHUH[SHULPHQWHQ��$WDOD���������7RW�QX�WRH�LV
PHQ LQ�VWDDW�GH�DQDWRPLH�WH�NRSLsUHQ��'H�IXQFWLRQHOH�HLJHQVFKDSSHQ�]XOOHQ�QDGHU�EHVWXGHHUG
PRHWHQ ZRUGHQ�

'H�FRQVWUXFWLH�YDQ�HHQ�FRPSOHWH�QLHU�LV�]HHU�FRPSOH[�GRRU�GH�GLYHUVLWHLW�YDQ�IXQFWLHV
GLH�LQ�GLW�RUJDDQ�]LMQ�WH�YLQGHQ��1DDVW�ILOWUDWLH�YDQ�EORHG�PDDNW�GH�QLHU�ELMYRRUEHHOG
KRUPRQHQ�HQ�VSHHOW�]LM�HHQ�EHODQJULMNH�URO�ELM�GH�YRUPLQJ�YDQ�QLHXZH�EORHGFHOOHQ��8LW
GLHUH[SHULPHQWHHO�ZHUN�EOLMNW�GDW�FHOOHQ�GLH�HHUVW�]LMQ�JHwVROHHUG�XLW�GH�QLHU�HQ�YHUYROJHQV
VDPHQ PHW�HHQ�WXEXODLU�GUDJHUPDWHULDDO�]LMQ�JHwPSODQWHHUG��]LFK�ZHHU�UDQJVFKLNNHQ�LQ
QLHUWXEXOL��GLH�YHUJHOLMNEDDU�]LMQ�PHW�GH�QDWXXUOLMNH�DQDWRPLH��0DUOHU�HW�DO���������
:HHIVHOV�YDQ�KHW�PDDJ�GDUP�VWHOVHO
'H�ZHUN]DDPKHLG�YDQ�EXLVYRUPLJH�SRO\PHUHQ�DOV�YHUYDQJLQJ�YDQ�GH�VORNGDUP�LV�ELM�KRQGHQ
RQGHU]RFKW��/DQJHU�	�9DFDQWL���������'HOHQ�WRW����FP�NRQGHQ�ZRUGHQ�YHUYDQJHQ�GRRU
GUDJHUPDWHULDOHQ��GLH�YHUYROJHQV�HHQ�EDVLV�YRUPGHQ�YRRU�VXFFHVYROOH�LQJURHL�YDQ�HLJHQ
VORNGDUPFHOOHQ��,NDGD��������

2RN�YHUYDQJLQJ�YDQ�VHJPHQWHQ�YDQ�GH�GDUP�GRRU�7(03V�LV�EHVWXGHHUG��,Q�UDWWHQ�]LMQ
KRRSYROOH�UHVXOWDWHQ�JHERHNW�QD�LPSODQWDWLH�YDQ�GUDJHUPDWHULDOHQ�LQ�FRPELQDWLH�PHW�IRHWDOH
GDUPFHOOHQ��/DQJHU�	�9DFDQWL��������0DUOHU�HW�DO���������
.UDDNEHHQ
3URGXFWHQ�GLH�ZRUGHQ�LQJH]HW�WHU�YHUYDQJLQJ�YDQ�EHVFKDGLJG�NUDDNEHHQ��LQ�GH�NQLH��EHVWDDQ
XLW�DXWRORJH�NUDDNEHHQFHOOHQ��GLH�QD�XLWQDPH�LQ�YLWUR�]LMQ�JHVWLPXOHHUG�WRW�GHOLQJ�HQ
YHUYROJHQV�ZRUGHQ�WHUXJJHSODDWVW��(U�]LMQ�PRPHQWHHO�HQNHOH�EHGULMYHQ�GLH�NUDDNEHHQ�7(03V
LQ�GH�KDQGHO�EUHQJHQ��7ZHHGH�JHQHUDWLH�SURGXFWHQ�]LMQ�LQ�RQWZLNNHOLQJ��ZDDUELM�EHKDOYH�GH
FHOOHQ RRN�HHQ�GUDJHUPDWHULDDO�HQ�FHO�VLJQDDOPROHFXOHQ�ZRUGHQ�JHEUXLNW�
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,Q�GLHUVWXGLHV�EOLMNHQ�PHVHQFK\PDOH�VWDPFHOOHQ�GLH�DINRPVWLJ�]LMQ�XLW�EHHQPHUJ�QD
LPSODQWDWLH�]LFK�WH�NXQQHQ�GLIIHUHQWLsUHQ�LQ�ERW���NUDDNEHHQ��RI�SHHVZHHIVHO��DIKDQNHOLMN�YDQ
GH PHFKDQLVFKH�LQYORHGHQ�HQ�FHO�VLJQDDOPROHFXOHQ�DINRPVWLJ�YDQ�RPULQJHQGH�FHOOHQ��&DSODQ
HW�DO����������+HW�EOLMNW�GDDUQDDVW�LQ�GLHUVWXGLHV�PRJHOLMN�RP�NUDDNEHHQFHOOHQ�LQ�GLYHUVH
YRUPHQ�WH�ODWHQ�JURHLHQ�GRRU�]H�VDPHQ�PHW�HHQ�YRRUJHYRUPGH�GUDJHU�WH�LPSODQWHUHQ��0DUOHU
HW�DO����������9RUPHQ�]RDOV�HHQ�RRUVFKHOS�RI�QHXVWXVVHQVFKRW�]LMQ�RS�GH]H�ZLM]H�WH�UHDOLVHUHQ�
%RW
'H�NHQQLV�GLH�ZRUGW�EHQXW�WHQ�EHKRHYH�YDQ�NUDDNEHHQSURGXFWHQ�VOXLW�QDXZ�DDQ�ELM�GLH�YRRU
ERW� 'H�PRJHOLMNKHGHQ�YDQ�ERWSURGXFWHQ�]LMQ�]HHU�YHHOEHORYHQG��+HW�SURFHV�YDQ�UHVRUSWLH�HQ
UHJHQHUDWLH�LV�ERWZHHIVHO�QLHW�YUHHPG��3URGXFWHQ�GLH�EHVWDDQ�XLW�HHQ�ELRGHJUDGHHUEDUH�PDWUL[
PHW�DXWRORJH�FHOOHQ�HQ�FHO�VLJQDDOPROHFXOHQ�]LMQ�LQ�RQWZLNNHOLQJ�HQ�NXQQHQ�QDDU
YHUZDFKWLQJ�LQ�GH�NRPHQGH�MDUHQ�LQ�NOLQLVFKH�RQGHU]RHNHQ�ZRUGHQ�JHsYDOXHHUG��SHUVRQDO
FRPPXQLFDWLRQ��YDQ�%OLWWHUVZLMN���7RHSDVVLQJHQ�OLJJHQ�LQ�KHW�RSYXOOHQ�YDQ�ERWGHIHFWHQ�GLH
]LMQ�RQWVWDDQ�QD�RQJHYDOOHQ�RI�WXPRUFKLUXUJLH��(HQ�UHFHQWH�SXEOLFDWLH�WRRQGH�GH
PRJHOLMNKHGHQ�RP�GULH�W\SHQ�FHOOHQ��NUDDNEHHQ��ERW�HQ�SHHV��WH�NZHNHQ�RS�HHQ
GUDJHUPDWHULDDO�GDW�ZDV�JHYRUPG�QDDU�HHQ�PHQVHOLMN�YLQJHUNRRWMH��1D�VXEFXWDQH�LPSODQWDWLH
LQ HHQ�PXLV�WRRQGH�KHW�SURGXFW�KLVWRORJLVFKH�NHQPHUNHQ�LGHQWLHN�DDQ�HHQ�PHQVHOLMN
YLQJHUNRRWMH��LQFOXVLHI�GH�NOHLQH�JHZULFKWMHV��,VRJDL�HW�DO���������
7DQGHQ
(U�]LMQ�UHHGV�SRJLQJHQ�RQGHUQRPHQ�RP�LQ�KHW�ODERUDWRULXP�EHVWDQGGHOHQ�YDQ�WDQGHQ��GHQWDO
SXOS� WH�PDNHQ�YLD�WLVVXH�HQJLQHHULQJ��%RKO�HW�DO����������2RN�]LMQ�GH�HIIHFWHQ�YDQ
JURHLIDFWRUHQ�EHVWXGHHUG�RS�GH�UHJHQHUDWLH�YDQ�WDQG��HQ�NDDNZHHIVHOV��*LDQQRELOH��������
9HWZHHIVHO
7LVVXH�(QJLQHHUHG�YHW�NDQ�ZRUGHQ�JHEUXLNW�ELM�SODVWLVFK�UHFRQVWUXFWLHYH�FKLUXUJLH�ELM
ELMYRRUEHHOG�DDQJHERUHQ�DIZLMNLQJHQ��,Q�KHW�ODERUDWRULXP�NXQQHQ�YRRUORSHUFHOOHQ�YDQ
YHWFHOOHQ�ZRUGHQ�JHNZHHNW��GLH�QD�LPSODQWDWLH�LQ�PXL]HQ�]LFK�RQWZLNNHOHQ�WRW�QRUPDDO
LPSRQHUHQG�YHWZHHIVHO��3DWULFN�HW�DO���������
:HHIVHOV�YDQ�KHW�KDUW
2QGHU]RHN�KHHIW�]LFK�KLHU�YRRUDO�JHULFKW�RS�GH�PRJHOLMNKHGHQ�YRRU�KHUVWHO�YDQ�GH�KDUWVSLHU
QD HHQ�LQIDUFW�HQ�GH�YHUYDDUGLJLQJ�YDQ�KDUWNOHSSHQ��,Q�GLHUHQ�PHW�HHQ�KDUWLQIDUFW�LV�KHW�KHUVWHO
YDQ GH�SRPSIXQFWLH�YDQ�KHW�EHVFKDGLJGH�KDUW�EHVWXGHHUG�QDGDW�JHNZHHNWH�VSLHUFHOOHQ�WHU
SOHNNH�YDQ�KHW�LQIDUFW�ZDUHQ�LQJHEUDFKW��'H]H�FHOOHQ�ZDUHQ�DINRPVWLJ�YDQ�HHQ�NXLWVSLHU�HQ
]LMQ�QD�LQ�YLWUR�YHUPHHUGHULQJ�HQ�VHOHFWLH�LQ�KHW�KDUW�JHEUDFKW�YLD�HHQ�FKLUXUJLVFKH�SURFHGXUH
RI FDWKHWHULVDWLH�YDQ�GH�NUDQVYDWHQ��$WNLQV�HW�DO����������'H�UHVXOWDWHQ�]LMQ�YHHOEHORYHQG�

0HW�DQGHUH�NZHHNWHFKQLHNHQ�]LMQ���GLPHQVLRQDOH�UHFRQVWUXFWLHV�YDQ�KDUWVSLHU�WH
PDNHQ��/X\Q�HW�DO����������LQFOXVLHI�GH�QRUPDOH�HOHFWURI\VLRORJLVFKH�HLJHQVFKDSSHQ��&DUULHU
HW�DO����������1DDVW�WRHSDVVLQJHQ�]RDOV�RQGHU]RHN�QDDU�GH�HOHNWULVFKH�LPSXOVYRUPLQJ�HQ��
JHOHLGLQJ�LQ�KHW�KDUW��LV�GH]H�NHQQLV�ZDDUGHYRO�YRRU�KHW�RSWLPDOLVHUHQ�YDQ
NZHHNRPVWDQGLJKHGHQ�YRRU�KDUWVSLHUFHOOHQ�

+HW�EOLMNW�PRJHOLMN�RP�YDUNHQVKDUWNOHSSHQ�YDQ�GH�FHOOHQ�WH�RQWGRHQ�]RQGHU�GH
VWUXFWXXU�HUQVWLJ�DDQ�WH�WDVWHQ��ZDDUQD�]H�VXFFHVYRO�EHNOHHG�NXQQHQ�ZRUGHQ�PHW�PHQVHOLMNH
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HQGRWKHHOFHOOHQ��%DGHU�HW�DO����������,Q�DQGHUH�VWXGLHV��LQ�VFKDSHQ��]LMQ�NOHSSHQ�EHVWXGHHUG
GLH�ZDUHQ�RSJHERXZG�XLW�HHQ�UHVRUEHHUEDDU�GUDJHUPDWHULDDO�PHW�WZHH�VRRUWHQ�FHOOHQ�
QDPHOLMN�HQGRWKHHO��HQ�ELQGZHHIVHOFHOOHQ��0D\HU�HW�DO����������.OHSSHQ�PHW�DXWRORJH�FHOOHQ
IXQFWLRQHHUGHQ�EHWHU�GDQ�GLH�PHW�DOORJHQH�FHOOHQ��+HW�GUDJHUPDWHULDDO�GDW�LQ�GH]H�VWXGLH�LV
JHEUXLNW�EOHHN�HFKWHU�WH�VWLMI�RP�HHQ�JRHG�VOXLWHQGH���VOLSSLJH�NOHS��]RDOV�WZHH�YDQ�GH
QDWXXUOLMN�DDQZH]LJH�NOHSSHQ�]LMQ�RSJHERXZG��WH�FRQVWUXHUHQ�
%ORHGYDWHQ
,Q�WHJHQVWHOOLQJ�WRW�JURWH�GLDPHWHU�EORHGYDWSURWKHVHV��GLH�JHGXUHQGH�PHHU�GDQ����MDDU�QD
LPSODQWDWLH�XLWVWHNHQG�EOLMYHQ�IXQFWLRQHUHQ��WUHGHQ�HU�ELM�NOHLQH�GLDPHWHU�EORHGYDWSURWKHVHV
�JHPDDNW�YDQ�'DFURQ�RI�7HIORQ��DO�VQHO�YHUVWRSSLQJSUREOHPHQ�RS��%RV�HW�DO����������'RRU�KHW
WRHSDVVHQ�YDQ�WLVVXH�HQJLQHHULQJWHFKQLHNHQ�NRPHQ�HU�QLHXZH�PRJHOLMNKHGHQ�EHVFKLNEDDU�RP
GLW�VRRUW�SURGXFWHQ�WH�PDNHQ��7RW�YRRU�NRUW�ZDUHQ�HU�GULH�EHQDGHULQJHQ�RP�QLHXZH�W\SHQ
EORHGYDWSURWKHVHV�WH�PDNHQ�����RQWZLNNHOLQJ�YDQ�QLHXZH�PDWHULDOHQ�PHW�HHQ�LQHUW�RSSHUYODN�
���PRGLILFDWLH�YDQ�KHW�RSSHUYODN�YDQ�EHVWDDQGH�PDWHULDOHQ�GRRU�ELMYRRUEHHOG�HHQ�I\VLVFK�
FKHPLVFKH EHKDQGHOLQJ�RI�WRHYRHJLQJ�YDQ�ELRORJLVFK�DFWLHYH�VWRIIHQ�HQ����LQFRUSRUDWLH�YDQ
DXWRORJH�HQGRWKHHOFHOOHQ�LQ�GH�SURWKHVH��6LQGV�NRUW�LV�KHW�PRJHOLMN�RP�URQGRP�HHQ
EXLVYRUPLJ�GUDJHUPDWHULDDO�HHUVW�HHQ�ODDJ�VSLHUFHOOHQ�DDQ�WH�EUHQJHQ��GH�³PHGLD´���HQ�GDDUQD
HHQ ODDJ�ELQGZHHIVHOFHOOHQ��GH�³DGYHQWLWLD´���QD�ULMSLQJ�YDQ�GLW�FRQVWUXFW�ZRUGW�KHW
GUDJHUPDWHULDDO�YHUZLMGHUG�HQ�ZRUGHQ�RS�KHW�ELQQHQYODN�HQGRWKHHOFHOOHQ�JH]DDLG��1HUHP�HW
DO���������1LNODVRQ�HW�DO����������$OGXV�RQWVWDDW�HHQ�NRSLH�YDQ�HHQ�EORHGYDW��9DQ�HHQ�DDQWDO
SURGXFWHQ�LV�YHUYROJHQV�GH�NRUWH�WHUPLMQ�IXQFWLH�LQ�GLHUHQ�EHVWXGHHUG�PHW�ZLVVHOHQGH
VXFFHVVHQ��1HUHP�HW�DO���������1LNODVRQ�HW�DO���������
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���7RHNRPVWYHUZDFKWLQJHQ
����� 0HGLVFK�WHFKQRORJLVFKH�PRJHOLMNKHGHQ
%DVLVWHFKQLHNHQ
=RDOV�HHUGHU�EHVSURNHQ�LV��ZRUGW�HU�YHHO�RQGHU]RHN�YHUULFKW�QDDU�GH�PRJHOLMNKHGHQ�RP
PHQVHOLMNH�ZHHIVHOV�WH��UH�JHQHUHUHQ��9ULMZHO�HON�ZHHIVHO�RI�RUJDDQ�LV�PRPHQWHHO�RQGHUZHUS
YDQ�VWXGLH��,Q�]LMQ�DOJHPHHQKHLG�OLMNW�HFKWHU�RS�NRUWH�WHUPLMQ�HHQ�JROI�YDQ�QLHXZH�SURGXFWHQ
YRRUDOVQRJ�QLHW�WH�YHUZDFKWHQ��+RHZHO�VXFFHVYROOH�GLHUSURHYHQ�WKHRULHsQ�HQ�SULQFLSHV
EHYHVWLJHQ��]DO�GH�ZHUN]DDPKHLG�HQ�YRRUDO�GXXU]DDPKHLG�YDQ�YHOH�SURGXFWHQ�LQ�NOLQLVFKH
RPVWDQGLJKHGHQ�ELM�GH�PHQV�QRJ�DDQJHWRRQG�PRHWHQ�ZRUGHQ��:HO�LV�KHW�RS�GH�ODQJHUH
WHUPLMQ�WH�YHUZDFKWHQ�GDW�JH]LHQ�GH�SRWHQWLH�YDQ�GH�WLVVXH�HQJLQHHULQJ�WHFKQLHNHQ�GLYHUVH�HQ
LQWHUHVVDQWH�WRHSDVVLQJHQ�PRJHOLMN�ZRUGHQ�GRRUGDW�VWHHGV�PHHU�NHQQLV�EHVFKLNEDDU�]DO
NRPHQ��2QWZLNNHOLQJHQ�LQ�GH�EDVDOH�WHFKQLHNHQ��FHOLVRODWLH��GUDJHUPDWHULDOHQ��]XOOHQ�WHQ
JXQVWH�NXQQHQ�NRPHQ�YDQ�RQGHU]RHN�GDW�LV�JHULFKW�RS�PHHU�FHOVSHFLILHNH�DSSOLFDWLHV��+HW�LV
WH�YHUZDFKWHQ�GDW�HU�JHQHUDWLHV�YDQ�QLHXZH�SURGXFWHQ�]XOOHQ�RQWVWDDQ��(HQ�HHUVWH�JHQHUDWLH
SURGXFWHQ�EHVWDDW�ELMYRRUEHHOG�XLW�HHQ�GUDJHUPDWHULDDO�PHW�ppQ�VRRUW�FHOOHQ��9HUYROJHQV
]XOOHQ�SURGXFWHQ�PHW�PHHUGHUH�VRRUWHQ�FHOOHQ�RS���LQ�HHQ�GUDJHUPDWHULDDO�YHUVFKLMQHQ��'H
IXQFWLH�YDQ�GH�FHOOHQ�LQ�HHQ�7(03�]DO�XLWHLQGHOLMN�RRN�JHPRGLILFHHUG�NXQQHQ�ZRUGHQ�GRRU
FHO� RI�JHQWKHUDSLH��&HO��HQ�JHQWKHUDSLH�]LMQ�UHHGV�VSHFLDOLVWLVFKH�HQ�]HOIVWDQGLJH
NHQQLVJHELHGHQ�GLH�VWHUN�LQ�RQWZLNNHOLQJ�]LMQ�HQ�RRN�JH]LHQ�NXQQHQ�ZRUGHQ�DOV�RQGHUGHHO
YDQ�WLVVXH�HQJLQHHULQJ��,Q�WKHRULH�]LMQ�PHW�GH�FRPELQDWLH�YDQ�GUDJHUPDWHULDOHQ��FHO�
VLJQDDOPROHFXOHQ�HQ�JHPDQLSXOHHUGH�FHOOHQ��WHQHLQGH�EHSDDOGH�PROHFXOHQ�WH�V\QWKHWLVHUHQ�
NUDFKWLJH�SURGXFWHQ�WH�JHQHUHUHQ�

+HW�LV�WH�YHUZDFKWHQ�GDW�GH�WHFKQLHNHQ�RP�FHOOHQ�WH�VHOHFWHUHQ��GLIIHUHQWLsUHQ��NZHNHQ
HQ PDQLSXOHUHQ�YHUGHU�]XOOHQ�YHUILMQHQ��ZDDUPHH�XLWHLQGHOLMN�SURGXFWLH�RS�JURWH�UH��VFKDDO
PRJHOLMN�ZRUGW��2QWZLNNHOLQJHQ�RS�KHW�JHELHG�YDQ�LVRODWLH�YDQ�HPEU\RQDOH�VWDPFHOOHQ�XLW
HPEU\R¶V�VWDDQ�LQ�GH�NLQGHUVFKRHQHQ��&RQFUHWH�WRHSDVVLQJHQ�GLH�XLWJDDQ�YDQ�GLW�FRPSOH[H
RQGHUZHUS�]LMQ�DOGXV�RS�NRUWH�WHUPLMQ�QLHW�WH�YHUZDFKWHQ��:DDU�KHW�RQWEUHNHQ�YDQ
GRQRUHPEU\R¶V�KLHU�YHUGHUH�WHFKQLVFKH�RQWZLNNHOLQJHQ�NDQ�DIUHPPHQ��ELHGW�NORQHQ
WKHRUHWLVFK�HHQ�XLWZHJ��0HW�EHKXOS�YDQ�´QXFOHDU�WUDQVIHU´�WHFKQLHNHQ�NDQ�GH�NHUQ�YDQ�HHQ
SRWHQWLsOH�RQWYDQJHU�LQ�HHQ�GRQRUHLFHO�JHSODDWVW�ZRUGHQ��+HW�UHVXOWHUHQGH�HPEU\R�OHYHUW
YHUYROJHQV�GH�HPEU\RQDOH�VWDPFHOOHQ�ZDDUXLW�KHW�JHZHQVWH�ZHHIVHO�ZRUGW�JHNZHHNW��6ROWHU
	 *HDUKDUW���������'H�RS�GH]H�ZLM]H�YHUJDDUGH�FHOOHQ�HQ�ZHHIVHOV�YRUPHQ�LQ�WKHRULH�GH
ERXZVWHQHQ�YDQ�HONH�JHZHQVWH�7(03��PHW�HHQ�JHQHWLVFKH�RSPDDN�GLH�LGHQWLHN�LV�DDQ�GLH�YDQ
GH�SRWHQWLsOH�RQWYDQJHU��$IVWRWLQJVYHUVFKLMQVHOHQ�WUHGHQ�DOGXV�QLHW�RS��9RRUDOVQRJ�EHKRUHQ
GH]H�VFHQDULR¶V�WRW�GH�YHUUH�WRHNRPVW�

2S�KHW�JHELHG�YDQ�GH�GUDJHUPDWHULDOHQ�LV�KHW�WH�YHUZDFKWHQ�GDW�NHQQLV�RPWUHQW�GH
IDEULFDJH�YDQ�PDWHULDOHQ�PHW�GLYHUVH�FRPELQDWLHV�YDQ�HLJHQVFKDSSHQ�]RDOV
UHVRUEHHUEDDUKHLG��HODVWLFLWHLW�HQ�SRURVLWHLW�YHUJURRW�]DO�ZRUGHQ��'H]H�HLJHQVFKDSSHQ�OLMNHQ
YRRUDO�YDQ�EHODQJ�WH�ZRUGHQ�ELM�GH�LQNDSVHOLQJWHFKQLHN��ZDDUELM�GH�7(03�FHOOHQ�JHwVROHHUG
EOLMYHQ�YDQ�KHW�LPPXXQV\VWHHP�YDQ�GH�RQWYDQJHU��9RRU�ZDW�EHWUHIW�GH�FHO�VLJQDDOPROHFXOHQ
ZRUGW YHHO�YHUZDFKW�YDQ�GH�IDFWRUHQ�GLH�GH�DQJLRJHQHVH�EHwQYORHGHQ�
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&RQFUHWH�SURGXFWHQ
+HW�VFKHWVHQ�YDQ�HHQ�WRHNRPVWEHHOG�ZDDULQ�VSHFLILHNH�SURGXFWHQ�GDDGZHUNHOLMN�EHVFKLNEDDU
NRPHQ�YRRU�SDWLsQWHQ�LV�QLHW�HHQYRXGLJ�JH]LHQ�GH�RPYDQJ�YDQ�KHW�DDQGDFKWVJHELHG��GH
FRPSOH[LWHLW�YDQ�GH�SURGXFWHQ�HQ�GH�RQGXLGHOLMNKHLG�WHQ�DDQ]LHQ�YDQ�GH�NOLQLVFKH
ZHUN]DDPKHLG�HQ�YHLOLJKHLG��&RQFUHWH�YRRUVSHOOLQJHQ�]LMQ�HFKWHU�LQ������JHIRUPXOHHUG�GRRU
KHW�6FLHQFH�DQG�7HFKQRORJ\�$JHQF\�YDQ�-DSDQ��0LWDPXUD���������]LH�WHNVWEORN�������(HQ
DQGHUH WRHNRPVWYHUNHQQLQJ�VWDDW�EHVFKUHYHQ�LQ�7KH�$WODV�RI�WKH�)XWXUH��7URXZ���������'H]H
DWODV�YRRUVSHOW�KHW�JHEUXLN�YDQ�JHNORRQG�WDQGJOD]XXU��]HQXZHQ�HQ�EORHGFHOOHQ�LQ�������URQG
�����]LMQ�YHOH�OLFKDDPVIXQFWLHV�PHW�NXQVWPDWHULDOHQ�WH�YHUYDQJHQ��ZDDUGRRU�URQG������RRN
]HQXZEDQHQ��RJHQ�HQ�GHOHQ�YDQ�GH�KHUVHQHQ�YHUYDQJHQ�NXQQHQ�ZRUGHQ��'H]H�YRRUVSHOOLQJHQ

ZRUGHQ GRRU�DQGHUHQ�DOV�HUJ�RSWLPLVWLVFK�LQJHVFKDW��]LM�YRRU]LHQ�GH�PRJHOLMNKHLG�RP�KHOH
RUJDQHQ�WH�NZHNHQ�SDV�RYHU�FD������MDDU��7URXZ��������
RQGHU]R
�����HQ
JHSXEOLF
ZDUHQ E
ZHWHQVF
KXLG��NU
SURGXFW
JHYRHUG
JHsYDOX
SURGXFW
³PLFUR�
YDUNHQV
LQFRQWLQ
ZRUGW Y
NRPHQ�G

7HNVWEORN�����&KURQRORJLVFKH�WDEHO�YDQ�WRHNRPVWLJH�WHFKQRORJLH��0LWDPXUD�������
����� .OLQLVFK�JHEUXLN�YDQ�FRFKOHDLUH�LPSODQWDWHQ�YRRU�JHOHLGLQJV�HQ�VHQVRULQHXUDOH�JHKRRUVWRRUQLVVHQ������ 2QWZLNNHOLQJ�YDQ�YROOHGLJ�LPSODQWHHUEDUH�DUWLILFLsOH�KDUWHQ�HQ�QLHUHQ������ 2QWZLNNHOLQJ�YDQ�ELRK\EULGH�HQGRFULHQH�RUJDQHQ��FRPELQDWLHV�YDQ�OHYHQGH�FHOOHQ�HQ�DUWLILFLsOHSRO\PHUHQ������� .OLQLVFK�JHEUXLN�YDQ�WLVVXH�HQJLQHHUHG�RUJDQHQ��SDQFUHDV��QLHU���OHYHU������� 2QWZLNNHOLQJ�YDQ�H[WUDFRUSRUDOH�OHYHU�VXSSRUW�V\VWHPHQ�YRRU�ODQJGXULJ�JHEUXLN������ $OJHPHHQ�JHEUXLN�YDQ�RUJDDQ�SUHVHUYDWLH�WHFKQLHNHQ�2QWZLNNHOLQJ�YDQ�H[WUDFRUSRUDOH�NZHHN�WHFKQLHNHQ�YRRU�NOHLQH�]RRJGLHUIRHWXVVHQ�PHW�DUWLILFLsOHSODFHQWD������ .OLQLVFK�JHEUXLN�YDQ�WRWDDO�LPSODQWHHUEDUH�DUWLILFLsOH�QLHU������ 2QWZLNNHOLQJ�YDQ�UHWLQD�LPSODQWDWHQ�HQ�DUWLILFLsOH�VSLHU����� 2QWZLNNHOLQJ�YDQ�WLVVXH�HQJLQHHULQJ�WHFKQLHNHQ�WHQ�EHKRHYH�YDQ�UHJHQHUDWLH�YDQ�RUJDQHQ�YDQXLWJHGLIIHUHQWLHHUGH�FHOOHQ�
$OV�LQGLFDWLH�YDQ�WRHNRPVWLJH�RQWZLNNHOLQJHQ�NDQ�RRN�GH�DDUG�HQ�RPYDQJ�YDQ�UHFHQWH
HNVLQVSDQQLQJHQ�IXQJHUHQ��(HQ�OLWHUDWXXURQGHU]RHN�LQ�0HGOLQH�RYHU�GH�MDUHQ������
�LQ�6FLHQFH�&LWDWLRQ�,QGH[�RYHU�GH�MDUHQ�����������JHHIW�DDQ�GDW�RYHU�KXLG�KHW�PHHVW
HHUG�LV��0DU[�HW�DO����������$QGHUH�IUHTXHQW�EHVFKUHYHQ�RQGHUZHUSHQ�YDQ�RQGHU]RHN
HHQPHUJ��EORHGYDWHQ��SDQFUHDV��OHYHU�HQ�NUDDNEHHQ��'RRU�5	'�PHGHZHUNHUV�HQ
KDSSHUV�YDQ�HHQ�DDQWDO�'XLWVH�RQGHUQHPLQJHQ�HQ�RQGHU]RHNVLQVWLWXWHQ�ZHUGHQ�OHYHU�
DDNEHHQ��ERW��EHHQPHUJ�HQ�SDQFUHDVZHHIVHO�JHQRHPG�DOV�]LMQGH�NDQVULMN�YRRU�YHUGHUH
RQWZLNNHOLQJ��0DU[�HW�DO���������
(HQ�DQGHUH�LQGLFDWRU�YDQ�WRHNRPVWLJH�RQWZLNNHOLQJHQ�]LMQ�GH�NOLQLVFKH�VWXGLHV�GLH
�ZRUGHQ�LQ�KHW�NDGHU�YDQ�)'$�JRHGNHXULQJVSURFHGXUHV��$DQQHPHQGH�GDW�GH
HHUGH�SURGXFWHQ�GDDGZHUNHOLMN�JRHGJHNHXUG�ZRUGHQ��LV�KHW�WH�YHUZDFKWHQ�GDW�GH]H

HQ�RRN�RS�GH�(XURSHVH�PDUNW�]XOOHQ�YHUVFKLMQHQ��+HW�JDDW�RP�HHQ�ELRDUWLILFLsOH�OHYHU�
HQFDSVXODWHG³�SDQFUHDVFHOOHQ��LQJHNDSVHOGH�FHOOHQ�YRRU�SLMQEHVWULMGLQJ�
QHXURQHQ�WHQ�EHKRHYH�YDQ�GH�]LHNWH�YDQ�3DUNLQVRQ��ZHHIVHOH[SDQGHUV�YRRU�XULQH�
HQWLH��/\VDJW�HW�DO���������HQ�DUWLILFLsOH�KXLG��(DJOVWHLQ�	�)DODQJD���������9HUGHU
HUZDFKW�GDW�RS�HHQ�WHUPLMQ�YDQ������MDDU�WLVVXH�HQJLQHHUHG�SURGXFWHQ�WHU�EHVFKLNNLQJ
LH�GHIHFWHQ�YDQ�����FP�LQ�SHULIHUH�]HQXZHQ��ELMYRRUEHHOG�LQ�HHQ�DUP�RI�EHHQ�
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NXQQHQ�RYHUEUXJJHQ��SHUVRQDO�FRPPXQLFDWLRQ��)HLMHQ���7HQ�DDQ]LHQ�YDQ�WLVVXH�HQJLQHHUHG
KXLG��ERW�HQ�NUDDNEHHQ�ZRUGW�YHUZDFKW�GDW�LQ�1HGHUODQG�RQWZLNNHOGH�SURGXFWHQ�ELQQHQ���MDDU
RS�GH�PDUNW�]XOOHQ�YHUVFKLMQHQ��SHUVRQDO�FRPPXQLFDWLRQ��9DQ�%OLWWHUVZLMN��

����� 'UHPSHOV
(WKLVFKH�DVSHFWHQ
&HOOHQ�GLH�JHEUXLNW�ZRUGHQ�YRRU�7(03V�NXQQHQ�DINRPVWLJ�]LMQ�YDQ�]RZHO�PHQV�DOV�GLHU�
(WKLVFKH�DVSHFWHQ�YHUHLVHQ�KLHUELM�VSHFLDOH�DDQGDFKW��,Q�KRHYHUUH�GH�KXLGLJH�HWKLVFKH
GLVFXVVLHV�WHQ�DDQ]LHQ�YDQ�GH�SUREOHPDWLHN�YDQ�GH�[HQRWUDQVSODQWDWLH�LQ�EUHHG
PDDWVFKDSSHOLMN�YHUEDQG�ZRUGHQ�YRRUWJH]HW�HQ�LQYORHG�XLWRHIHQHQ�RS�YHUGHUH�RQWZLNNHOLQJHQ
LV�PRPHQWHHO�QLHW�JRHG�WH�YRRU]LHQ��(HQ]HOIGH�JURHLHQGH�PDDWVFKDSSHOLMNH�EHWURNNHQKHLG�LV
WH�YHUZDFKWHQ�ELM�GH�RQWZLNNHOLQJHQ�RS�KHW�JHELHG�YDQ�GH�LVRODWLH�YDQ�HPEU\RQDOH
VWDPFHOOHQ��0HW�QDPH�URQG�KHW�SDWHQWHUHQ�YDQ�GH]H�FHOOHQ��GLH�DINRPVWLJ�]LMQ�XLW
GRQRUHPEU\R¶V��YHUNUHJHQ�ELM�,9)�SURFHGXUHV��LV�YHHO�GLVFXVVLH��2RN�GH�JHVFKHWVWH
PRJHOLMNKHGHQ�YDQ�´QXFOHDU�WUDQVIHU´�WHFKQLHNHQ�RI�NORQHQ�]LMQ�PDDWVFKDSSHOLMN�RPVWUHGHQ�
'H�EHVFKLNEDDUKHLGSUREOHPHQ�GLH�VSHOHQ�YRRU�GRQRUHPEU\R¶V�HQ�GRQRUHLFHOOHQ�]LMQ�KLHUDDQ
VWHUN�JHUHODWHHUG�
5LVLFR¶V
'H�EHODQJULMNVWH�ULVLFR¶V�GLH�RS�GLW�PRPHQW�YRRU]LHQ�NXQQHQ�ZRUGHQ�ELM�GH�WRHSDVVLQJ�YDQ
7(03V�]LMQ�RYHUGUDFKW�YDQ�]LHNWH��JHEUHN�DDQ�ELRFRPSDWLELOLWHLW�HQ�VQHOOH�DFKWHUXLWJDQJ�YDQ
GH�JHZHQVWH�IXQFWLH�RI�]HOIV�RQWZLNNHOLQJ�YDQ�HHQ�RQJHZHQVWH�IXQFWLH�� 'RRUGDW�7(03V
OHYHQGH�FHOOHQ�HQ�ZHHIVHOV�EHYDWWHQ�EHVWDDW�HU�HHQ�ULVLFR�RS�GH�DDQZH]LJKHLG�YDQ
]LHNWHYHUZHNNHUV��'H�KXLGLJH�VWHULOLVDWLHPHWKRGHV�NXQQHQ�HFKWHU�QLHW�ZRUGHQ�WRHJHSDVW
RPGDW GH]H�HHQ�]HHU�QDGHOLJH�LQYORHG�]RXGHQ�KHEEHQ�RS�GH�YLWDOLWHLW�YDQ�GH�FHOOHQ�HQ
GDDUPHH�RS�GH�HIIHFWLYLWHLW�YDQ�KHW�SURGXFW��%LRFRPSDWLELOLWHLW�LV�JHUHODWHHUG�DDQ�GH
G\QDPLVFKH�LQWHUDFWLH�WXVVHQ�GH�7(03�HQ�GH�RQWYDQJHU��7(03�FHOOHQ�HQ�ZHHIVHOV�UHDJHUHQ
RS KXQ�RPJHYLQJ�HQ�KHW�LPPXXQV\VWHHP�YDQ�GH�RQWYDQJHU�UHDJHHUW�RS�KHW�LPSODQWDDW��'H]H
DVSHFWHQ�]LMQ�YDQ�JURWH�LQYORHG�RS�GH�HIIHFWLYLWHLW�HQ�GXXU]DDPKHLG�YDQ�KHW�SURGXFW��GLH�ZHHU
DIKDQNHOLMN�]LMQ�YDQ�GH�NZDOLWHLW�YDQ�KHW�HLQGSURGXFW��(U�LV�HHQ�KRJH�PDWH�YDQ�EHKHHUVLQJ�YDQ
FHONZHHN��HQ�SURGXFWLHWHFKQLHNHQ�YHUHLVW�RP�7(03V�WH�SURGXFHUHQ�PHW�HHQ�FRQVLVWHQWH�HQ
KRJH NZDOLWHLW��(HQ�ELMNRPHQG�ULVLFR�ZRUGW�QRJ�JHYRUPG�GRRU�GH�RQEHNHQGKHLG�YDQ
JHEUXLNHUV�PHW�GH�NOLQLVFKH�WRHSDVVLQJ�YDQ�GH]H�QLHXZH�SURGXFWHQ��GH�LQGLFDWLHV��FRQWUD�
LQGLFDWLHV�HQ�FRPSOLFDWLHV�

*H]LHQ�GH�GLYHUVLWHLW�YDQ�GH�WRHJHSDVWH�ZHHIVHOV��PDWUL[�PDWHULDOHQ�HQ�FHO�
VLJQDDOPROHFXOHQ�]XOOHQ�DDQ�YHUVFKLOOHQGH�7(03V�YHUVFKLOOHQGH�FRPELQDWLHV�YDQ�ULVLFR¶V
YHUERQGHQ ]LMQ��$XWRORJH�FHOOHQ�OHYHUHQ�ELMYRRUEHHOG�KHW�PLQVWH�ULVLFR�YRRU�RQJHZHQVWH
HIIHFWHQ�]RDOV�RYHUGUDFKW�YDQ�]LHNWH�RI�DIVWRWLQJ��PDDU�EHVFKLNEDDUKHLG�RS�KHW�MXLVWH�PRPHQW
NDQ HHQ�SUREOHHP�YRUPHQ�JH]LHQ�GH�SURGXFWLHWLMG�YDQ�7(03V��$OORJHQH�RI�[HQRJHQH�FHOOHQ
OHYHUHQ�GH�PHHVWH�ULVLFR¶V�RS��2S�GLW�PRPHQW�ZRUGW�NOLQLVFK�RQGHU]RHN�PHW�[HQRJHQH�FHOOHQ
� (LQG������]DO�HHQ�VHSDUDDW�5,90�UDSSRUW�YHUVFKLMQHQ�RYHU�KHW�ULVLFRPDQDJHPHQW�YDQ�7(03V�
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HQ�GXV�NOLQLVFKH�HYDOXDWLH�YDQ�7(03V�PHW�GLHUOLMNH�FHOOHQ��ELMYRRUEHHOG�GH�ELRDUWLILFLsOH
OHYHU�YDQ�KHW�$0&��QLHW�WRHJHVWDDQ�YDQZHJH�GH�PRJHOLMNH�ULVLFR¶V��*H]LHQ�GH�VFKDDUVWH�LQ
HHQ DDQWDO�WKHUDSLHsQ��RUJDDQWUDQVSODQWDWLH��]DO�GH�GUXN�EOLMYHQ�EHVWDDQ�RP�WH�]RHNHQ�QDDU
DOWHUQDWLHYH�VWUDWHJLHsQ��ELMYRRUEHHOG�[HQRWUDQVSODQWDWLH��ZDDUELM�WHONHQV�GH�EHNHQGH�HQ
RQEHNHQGH�ULVLFR¶V�WHJHQ�GH�YHUZDFKWH�YRRUGHOHQ�]XOOHQ�PRHWHQ�ZRUGHQ�DIJHZRJHQ��:DW�GH
PRJHOLMNKHGHQ�]LMQ�YRRU�RQGHU]RHNHUV�RP�WHFKQLHNHQ�HQ�ULVLFR¶V�WHQ�DDQ]LHQ�YDQ�[HQRJHQH
EURQQHQ�YDQ�FHOOHQ�WH�EHVWXGHUHQ�]DO�GHHOV�DIKDQNHOLMN�]LMQ�YDQ�QDWLRQDOH�ZHWJHYLQJ�HQ�GH
SXEOLHNH�RSLQLH��=R�ZRUGHQ�GH�ULVLFR¶V�DOV�JHYROJ�YDQ�KHW�VWLPXOHUHQ�YDQ�GH�ULMSLQJ�YDQ
HLFHOOHQ WHQ�EHKRHYH�YDQ�HHQ�,9)�SURFHGXUH�JHDFFHSWHHUG��PDDU�OLMNHQ�GH]H�YRRUDOVQRJ�QLHW
DFFHSWDEHO�YRRU�GRQDWLH�WHQ�EHKRHYH�YRRU�RQGHU]RHN�

����� :HW��HQ�UHJHOJHYLQJ
5LVLFRPDQDJHPHQW�YDQ�HHQ�QLHXZH�SURGXFWJURHS�YHUHLVW�NHQQLV�YDQ�GH�ULVLFR¶V�ZDDUPHH
DGHTXDWH EHKHHUVPDDWUHJHOHQ�NXQQHQ�ZRUGHQ�RSJHVWHOG��(HQ�ZHW�GLH�HLVHQ�VWHOW�DDQ
IDEULNDQWHQ�HQ�SURGXFWHQ��]RDOV�PRPHQWHHO�YRRU�JHQHHVPLGGHOHQ�JHOGW��LV�HHQ�YRRUEHHOG�YDQ
]R¶Q EHKHHUVPDDWUHJHO��'DDUQDDVW�]XOOHQ�QLHXZH�HUYDULQJHQ�PHW�SURGXFWHQ�LGHDOLWHU�OHLGHQ�WRW
FRQWLQXH�YHUEHWHULQJ�YDQ�GH]H�PDDWUHJHOHQ��:DDU�YRRU�JHQHHVPLGGHOHQ�HQ�PHGLVFKH
KXOSPLGGHOHQ�GH�ZHW��HQ�UHJHOJHYLQJ�RS�(XURSHHV�QLYHDX�LQJHYXOG�LV��PRHW�GLW�YRRU
OLFKDDPVPDWHULDOHQ�HQ�DIJHOHLGH�SURGXFWHQ�]RDOV�7(03V�QRJ�JHUHDOLVHHUG�ZRUGHQ��,Q�GH]H
WRHNRPVWYHUZDFKWLQJ�ZRUGW�JHVSURNHQ�RYHU�SURGXFWHQ��(FKWHU��YRRU�ELMYRRUEHHOG�7(03V�GLH
DXWRORJH�FHOOHQ�EHYDWWHQ�LV�KHW�WH�YHUGHGLJHQ�GDW�HU�VSUDNH�LV�YDQ�HHQ�JHOHYHUGH�GLHQVW�
QDPHOLMN�KHW�EHZHUNHQ�YDQ�GH�FHOOHQ��+HW�LV�DOGXV�GH�YUDDJ�LQ�KRHYHUUH�HQ�RS�ZHONH�ZLM]H
GH]H�EHQDGHULQJHQ��SURGXFW�YHUVXV�GLHQVW��GRRUJHYRHUG�NXQQHQ�HQ�]XOOHQ�ZRUGHQ�LQ�GH�ZHW�
HQ UHJHOJHYLQJ�GLH�YDQ�WRHSDVVLQJ�ZRUGW�RS�7(03V�

,Q�DIZDFKWLQJ�YDQ�(XURSHVH�UHJHOJHYLQJ�RQWZLNNHOHQ�HHQ�EHSHUNW�DDQWDO�ODQGHQ
QDWLRQDOH�ZHWJHYLQJ��,Q�DIZH]LJKHLG�YDQ�HHQGXLGLJH�LQWHUQDWLRQDOH�HLVHQ�OLJW�GH�LQYXOOLQJ�YDQ
GH�YHLOLJKHLG��HQ�ZHUN]DDPKHLGDVSHFWHQ�YDQ�GH]H�SURGXFWJURHS�SULPDLU�LQ�KDQGHQ�YDQ�GH
SURGXFHQWHQ��$OGXV�EHVWDDW�GH�EHKRHIWH�ELM�GH�EHWURNNHQ�SDUWLMHQ��PHW�QDPH�SURGXFHQWHQ�
RYHUKHLG��RP�LQ�JH]DPHQOLMN�RYHUOHJ�GHILQLWLHV��SURFHGXUHV�HQ�ZDDUERUJHQ�WHQ�DDQ]LHQ�YDQ
GH]H�NZDOLWHLWVDVSHFWHQ�YDVW�WH�OHJJHQ��+HOOPDQ�HW�DO���������2PVWHDG�HW�DO��������
(8&20('���������6LQGV�WZHH�MDDU�ZRUGW�RRN�LQ�GH�96�JHZHUNW�DDQ�GH�RQWZLNNHOLQJ�YDQ
SURGXFWVWDQGDDUGHQ�LQ�HHQ�QDXZ�RYHUOHJ�WXVVHQ�RYHUKHLG�HQ�EHGULMIVOHYHQ��'LW�JHEHXUW�RQGHU
GH�DXVSLFLsQ�YDQ�GH�$PHULFDQ�6RFLHW\�RI�7HVWLQJ�DQG�0DWHULDOV��$670���2RN�(XURSHVH
YHUWHJHQZRRUGLJHUV�YDQ�EHGULMYHQ�HQ�RYHUKHGHQ�]LMQ�VWHHGV�PHHU�EHWURNNHQ�ELM�GH
RQWZLNNHOLQJ�YDQ�GH]H�$670�VWDQGDDUGHQ��'H�URHS�RP�LQ�QDYROJLQJ�YDQ�GH�96�RRN�LQ
(XURSD�UHJHOJHYLQJ�HQ�VWDQGDDUGHQ�WH�RQWZLNNHOHQ�ZRUGW�VWHHGV�OXLGHU��JH]LHQ�KHW�FRQFUHWH�HQ
WH�YRRU]LHQH�DDQERG�YDQ�SURGXFWHQ�YDQ�]RZHO�(XURSHVH�DOV�$PHULNDDQVH�RQGHU]RHNHUV�HQ
EHGULMYHQ��%LM�KHW�EHSDOHQ�YDQ�GH�VWUDWHJLH�YRRU�ULVLFR�PDQDJHPHQW�YDQ�7(03V�]DO
RQJHWZLMIHOG�JHEUXLN�ZRUGHQ�JHPDDNW�YDQ�GH�NHQQLV�HQ�HUYDULQJ�GLH�LV�RSJHGDDQ�YRRU�DQGHUH
SURGXFWJURHSHQ��ZDDUELM�YHUJHOLMNEDUH�ULVLFR¶V�HQ�NZDOLWHLWVDVSHFWHQ�DDQ�GH�RUGH�]LMQ��+HW
EHWUHIW�KLHU�JHQHHVPLGGHOHQ��HQ�GDQ�PHW�QDPH�ELRWHFKQRORJLVFKH�SURGXFWHQ��EORHG�HQ
EORHGSURGXFWHQ��PHGLVFKH�KXOSPLGGHOHQ��GRQRURUJDQHQ�HQ��ZHHIVHOV��HQ�LQ�YLWUR�GLDJQRVWLFD�
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,Q�KRHYHUUH�7(03V�RQJHZHQVWH�HIIHFWHQ�]XOOHQ�YHUWRQHQ�GLH�GH�JH]RQGKHLGVWRHVWDQG
YHUVOHFKWHUHQ�]DO�YRRU�HHQ�EHODQJULMN�GHHO�DIKDQJHQ�YDQ�KHW�V\VWHHP�ZDDULQ�GH�WRHODWLQJ�YDQ
7(03V�WRW�GH�PDUNW�LV�JHUHJHOG��0LGGHOV�SUHNOLQLVFK�RQGHU]RHN��LQ�YLWUR�HQ�GLHURQGHU]RHN�
]RXGHQ�SDWLsQWHQ�EHVFKHUPG�NXQQHQ�ZRUGHQ�WHJHQ�VOHFKW�IXQFWLRQHUHQGH�HQ�RQYHLOLJH
SURGXFWHQ��7RFK�]DO�KLHUPHH�QRRLW�HHQ������YHLOLJKHLGVJDUDQWLH�JHJHYHQ�NXQQHQ�ZRUGHQ�
0HGH�GRRU�GH�FRPSOH[LWHLW�YDQ�GH�PRJHOLMNH�LQWHUDFWLHV�WXVVHQ�GH�FHOOHQ�YDQ�GH�7(03�HQ�GH
FHOOHQ�YDQ�GH�RQWYDQJHU�]DO�HHQ�GHHO�YDQ�GH�ELMZHUNLQJHQ�YRRUDI�QLHW�JRHG�WH�YRRUVSHOOHQ�]LMQ�
(HQ�FRPSOLFHUHQGH�IDFWRU�LV�YHUGHU�KHW�VSDQQLQJVYHOG�WXVVHQ�HQHU]LMGV�GH�ZHQV�RP�QLHXZH
WKHUDSHXWLVFKH�PRJHOLMNKHGHQ�YDQ�YRRUKHHQ�QLHW���VOHFKW�EHKDQGHOEDUH�DDQGRHQLQJHQ�VQHO
EHVFKLNEDDU�WH�PDNHQ�HQ�DQGHU]LMGV�GH�QRRG]DDN�RP�WLMGURYHQG�SUHNOLQLVFK�YHLOLJKHLGV��HQ
ZHUN]DDPKHLGV�RQGHU]RHN�]RUJYXOGLJ�DI�WH�URQGHQ�
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���*HYROJHQ�YRRU�GH�JH]RQGKHLGVWRHVWDQG
*H]LHQ�GH�GLYHUVLWHLW�YDQ�SURGXFWHQ�GLH�RQGHU�GH�QRHPHU�WLVVXH�HQJLQHHULQJ�WH�YDQJHQ�]LMQ�LV
HHQ FRPSOHWH�EHVFKULMYLQJ�YDQ�GH�HIIHFWHQ�YDQ�DOOH�SURGXFWHQ�RS�GH�JH]RQGKHLGVWRHVWDQG
QDXZHOLMNV�PRJHOLMN��7LVVXH�HQJLQHHULQJ�LV�JHEDVHHUG�RS�GH�ZDDUQHPLQJ�XLW�GH�HPEU\RORJLH
GDW�GH�MXLVWH�FHOOHQ��LQ�GH�MXLVWH�RPJHYLQJ��PHW�GH�MXLVWH�VLJQDOHQ��DOOH�ZHHIVHOV�HQ�RUJDQHQ
NXQQHQ�YRUPHQ�GLH�QRGLJ�]LMQ�YRRU�HHQ�FRPSOHHW�PHQV��2S�GLW�PRPHQW�OLMNW�PHQ�QRJ�VOHFKWV
HHQ ]HHU�NOHLQ�GHHO�YDQ�GH�NHQQLV�RQWUDIHOG�WH�KHEEHQ�RP�FRQWUROH�XLW�WH�NXQQHQ�RHIHQHQ�RYHU
GH]H�]HHU�FRPSOH[H�SURFHVVHQ��:DQQHHU�GH]H�NHQQLV�HQ�NXQGH�LQ�GH�WRHNRPVW�LQ�YROGRHQGH
PDWH�RQWZLNNHOG�LV��]XOOHQ�JHwPSODQWHHUGH�FHOOHQ�EHVFKDGLJG�ZHHIVHO�NXQQHQ�YHUYDQJHQ�PHW
UHVWORRV�KHUVWHO�YDQ�GH�YHUVWRRUGH�IXQFWLH��'LW�VFHQDULR�NDQ�HQRUPH�JHYROJHQ�KHEEHQ�YRRU�GH
JH]RQGKHLGVWRHVWDQG�HQ�GH�JH]RQGKHLGV]RUJ�LQ�GH�YRUP�YDQ�HHQ�WRHQDPH�YDQ�GH�NZDOLWHLW
YDQ�OHYHQ��VQHOOHU�KHUVWHO��PLQGHU�ODQJHWHUPLMQFRPSOLFDWLHV�HQ�PLQGHU�UHVWDIZLMNLQJHQ�

0HW�HHQ�DDQWDO�YRRUEHHOGHQ�NXQQHQ�GH�YHUPHHQGH�HIIHFWHQ�RS�GH�JH]RQGKHLGVWRHVWDQG
ZRUGHQ JHwOOXVWUHHUG��%LM�GH�EHKDQGHOLQJ�YDQ�EUDQGZRQGHQ�NXQQHQ�WLVVXH�HQJLQHHUHG
KXLGSURGXFWHQ�EHODQJULMNH�ZLQVW�OHYHUHQ��:DQQHHU�KHW�WLVVXH�HQJLQHHUHG�KXLGSURGXFW�
HYHQWXHHO LQFOXVLHI�]ZHHW��HQ�WDOJNOLHUHQ�HQ�KDDU��HHQ�NRSLH�LV�RI�YRUPW�YDQ�QDWXXUOLMNH�KXLG�
LV�KHW�WH�YHUZDFKWHQ�GDW�HU�PLQGHU�IXQFWLHEHSHUNLQJ��GRRU�OLWWHNHQYRUPLQJ��UHVWHHUW�HQ�GDW�KHW
FRVPHWLVFK�UHVXOWDDW��HQ�GHHOQDPH�DDQ�KHW�VRFLDOH�YHUNHHU��EHWHU�]DO�]LMQ��7LVVXH�HQJLQHHUHG
ERW�SURGXFWHQ�]RXGHQ�VQHOOHU�HQ�PHW�PLQGHU�FRPSOLFDWLHV�ERWGHIHFWHQ��WXPRU�FKLUXUJLH��HQ
IUDFWXUHQ�NXQQHQ�KHOHQ�

7(03V�NXQQHQ�ELM�XLWVWHN�LQJH]HW�ZRUGHQ�ELM�DDQGRHQLQJHQ�GLH�GRRU�RQJHYDOOHQ�RI
FKLUXUJLVFK�LQJULMSHQ�]LMQ�RQWVWDDQ��EUDQGZRQGHQ��YHUZLMGHULQJ�YDQ�WXPRUHQ���+HW�JDDW
KLHUELM�YRRUDO�RP�UHJHQHUDWLH�YDQ�³GHIHFWHQ´��,Q�KHW�JHYDO�YDQ�V\VWHPLVFKH�DDQGRHQLQJHQ
NXQQHQ�7(03V�YHUVFKLOOHQGH�DDQJULMSLQJVSXQWHQ�KHEEHQ��=H�NXQQHQ�]RZHO�JHULFKW�]LMQ�RS
SULPDLUH�JHQH]LQJ�DOV�RS�EHVWULMGLQJ�YDQ�VHFXQGDLUH�HIIHFWHQ��=R�NDQ�PHQ�]LFK�ELMYRRUEHHOG
ULFKWHQ�RS�EHKDQGHOLQJ�YDQ�GH�SULPDLUH�YHUVFKLMQVHOHQ�HQ�ODQJHWHUPLMQFRPSOLFDWLHV�YDQ
GLDEHWHV�GRRU�KHW�LPSODQWHUHQ�YDQ�HHQ�7(03��PHW�SDQFUHDVFHOOHQ��GLH�GH�IDOHQGH�SDQFUHDV
YHUYDQJW��$QGHU]LMGV�]LMQ�ELMYRRUEHHOG�WLVVXH�HQJLQHHUHG�EORHGYDWHQ�JHULFKW�RS�EHKDQGHOLQJ
YDQ�YDDWYHUQDXZLQJ�DOV�JHYROJ�YDQ�DUWHULRVFOHURVH��'LW�SULQFLSLsOH�YHUVFKLO�LQ
DDQJULMSLQJVSXQW��GHILQLWLHYH�RSORVVLQJ�YDQ�HHQ�]LHNWHEHHOG�YHUVXV�³VOHFKWV´
V\PSWRRPEHVWULMGLQJ��KRHIW�LQ�GH�SUDNWLMN�QLHW�GLUHFW�YHUWDDOG�WH�ZRUGHQ�LQ�HHQ�YHUVFKLO�LQ
JURRWWH�YDQ�KHW�HIIHFW�RS�GH�JH]RQGKHLGVWRHVWDQG��'LW�HIIHFW�]DO�VWHUN�DIKDQJHQ�YDQ�GH
GXXU]DDPKHLG�YDQ�GH�7(03V��ELMYRRUEHHOG�EHSHUNWH�OHYHQVGXXU�YDQ�JHwPSODQWHHUGH
SDQFUHDVFHOOHQ���2RN�ZDQQHHU�V\PSWRRPEHVWULMGLQJ�PLGGHOV�HHQ�7(03��ELMYRRUEHHOG�ELM
DIVOXLWLQJHQ�YDQ�EORHGYDWHQ�LQ�KHW�EHHQ��VXFFHVYROOHU�LV�GDQ�GH�EHVWDDQGH�LPSODQWDWHQ�NDQ
HQRUPH ZLQVW�LQ�JH]RQGKHLG��PHHU�PRELOLWHLW��PLQGHU�SLMQ��PLQGHU�VHFXQGDLUH�LQIHFWLHV��WH
EHKDOHQ�]LMQ��(HQ�DDQWDO�7(03V�]LMQ�LQ�WH�]HWWHQ�RP�GH�WLMG�WRW�HHQ�WUDQVSODQWDWLH�WH
RYHUEUXJJHQ��ELMYRRUEHHOG�ELM�IDOHQ�YDQ�GH�OHYHUIXQFWLH��,Q�KRHYHUUH�GH]H�7(03V�GH
RYHUOHYLQJ�YDQ�SDWLsQWHQ�QD�WUDQVSODQWDWLH�NXQQHQ�YHUEHWHUHQ�YDOW�QRJ�YDVW�WH�VWHOOHQ�

1DDVW�GH�YHUZDFKWH�ZLQVW�LQ�JH]RQGKHLG�NXQQHQ�GH�ULVLFR¶V�GLH�VDPHQJDDQ�PHW
7(03V�RRN�GH�JH]RQGKHLG�QDGHOLJ�EHwQYORHGHQ��7(03V�YRUPHQ�HHQ�QLHXZH�NODVVH
SURGXFWHQ��GLH�GHUKDOYH�RRN�HHQ�HLJHQ�VHW�DDQ�ULVLFR¶V�PHW�]LFK�PHHEUHQJHQ��2S�GLW�PRPHQW
LV�GH�NHQQLV�RYHU�GH�JHEUXLNWH�WHFKQLHNHQ�QRJ�VWHUN�JURHLHQGH�HQ�HUJ�JHIUDJPHQWHHUG��'LW
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PDDNW�GDW�RRN�KHW�EHHOG�YDQ�GH�JHDVVRFLHHUGH�ULVLFR¶V�HQ�HYHQWXHOH�QDGHOLJH�EHwQYORHGLQJ�YDQ
GH�JH]RQGKHLG�QRJ�RQGXLGHOLMN�HQ�LQFRPSOHHW�LV��0HGH�GDDURP�LV�HU�YRRU�GH]H�SURGXFWHQ�QRJ
YULMZHO�JHHQ�UHJHOJHYLQJ�RP�GH�ULVLFR¶V�WH�EHKHHUVHQ�
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���*HYROJHQ�YRRU�GH�]RUJ
+HW�HYHQWXHOH�VXFFHV�YDQ�HHQ�SURGXFW�LQ�GH�PDUNW�HQ�KDDU�HIIHFW�RS�GH�]RUJ�LV�VWHUN
DIKDQNHOLMN�YDQ�GH�VSHFLILHNH�NHQPHUNHQ�HQ�SUHVWDWLHV�GLH�]LMQ�JHEOHNHQ�ELM�NOLQLVFKH
HYDOXDWLHV� =R�]XOOHQ��LQGLHQ�GH�UHVXOWDWHQ�GXXU]DDP�EOLMNHQ��RRN�VHFXQGDLU�HIIHFWHQ�WH
YHUZDFKWHQ�]LMQ�GRRU�YHUPLQGHULQJ�YDQ�UH�LQWHUYHQWLHV��ELMYRRUEHHOG�KHXSNRS�LPSODQWDWHQ�
HQ ODQJHWHUPLMQFRPSOLFDWLHV��ELMYRRUEHHOG�YDQ�GLDEHWHV�ELM�SDQFUHDV�LPSODQWDWHQ���%LM
GXXU]DPH�7(03V�LV�KHW�WH�YHUZDFKWHQ�GDW�]LM�LQ�HHQ�HHUGHU�VWDGLXP�YDQ�HHQ�DDQGRHQLQJ
JHEUXLNW�NXQQHQ�ZRUGHQ��'RRU�YURHJ�KHUVWHO�YDQ�HHQ�ORFDDO�NUDDNEHHQGHIHFW�LV�PLVVFKLHQ
XLWJHEUHLGH�JHZULFKWVVFKDGH�HQ�GXV�LPSODQWDWLH�YDQ�HHQ�NXQVWKHXS�WH�YRRUNRPHQ��+HW
LPSODQWHUHQ�YDQ�NXQVWJHZULFKWHQ�ZRUGW�PRPHQWHHO�]R�ODQJ�PRJHOLMN�XLWJHVWHOG�JH]LHQ�GH
UHYLVLHRSHUDWLH�V��GLH�LQ�YHHO�JHYDOOHQ�QRRG]DNHOLMN�]LMQ��6XFFHVYROOH�RUWKRSHGLVFKH�7(03V
]RXGHQ�DOGXV�ZDFKWOLMVWHQ�NXQQHQ�YHUNRUWHQ��$QGHU]LMGV�NXQQHQ�]H�DQGHUH�ZDFKWOLMVWHQ
FUHsUHQ�GRRU�KHW�DDQWUHNNHQ�YDQ�HHQ�QLHXZH�SDWLsQWHQSRSXODWLH�
'DDUQDDVW�]LMQ�GH�HIIHFWHQ�RS�GH�]RUJ�RRN�DIKDQNHOLMN�YDQ�GH�UHHGV�DDQZH]LJH�DOWHUQDWLHYH
WKHUDSLHsQ��FRPSHWLWLH���2S�EDVLV�YDQ�GLW�FULWHULXP�]LMQ�HU�GULH�SURGXFWJURHSHQ�WH�EHVFKULMYHQ�
� $OV�HHUVWH�LV�HHQ�JURHS�SURGXFWHQ�WH�RQGHUVFKHLGHQ�GLH�HHQ�DOWHUQDWLHI�ELHGW�YRRU�HHQ

EHVWDDQGH��YULM�YHUNULMJEDUH�WKHUDSLH��'H�HIIHFWHQ�YDQ�GH]H�SURGXFWHQ�RS�GH�]RUJ�KRHYHQ
QLHW JURRW�WH�]LMQ�HQ�]LMQ�YRRUDO�DIKDQNHOLMN�YDQ�GH�SUHVWDWLHV�WHQ�RS]LFKWH�YDQ�GH
EHVWDDQGH�DOWHUQDWLHYHQ��(HQ�YRRUEHHOG�]LMQ�GH�WLVVXH�HQJLQHHUHG�KXLGSURGXFWHQ�GLH
PRHWHQ�FRQFXUUHUHQ�PHW�DXWR��HQ�DOORWUDQVSODQWDWLH��'H�SUHFLH]H�RPYDQJ�YDQ�KHW�KXLGLJH
JHEUXLN�YDQ�GH]H�SURGXFWHQ�LV�QLHW�EHNHQG��PDDU�KHW�SURGXFW�PHW�GH�YLWDOH�DXWRORJH
KXLGFHOOHQ�ZRUGW�JHEUXLNW�YRRU�FD�����SDWLsQWHQ�SHU�MDDU��ZDDUELM�ZHUHOGZLMG�PRPHQWHHO
FD� ����SDWLsQWHQ�]LMQ�EHKDQGHOG��YRRUDO�96��)UDQNULMN��'XLWVODQG��

� (HQ�WZHHGH�JURHS�ZRUGW�JHYRUPG�GRRU�SURGXFWHQ�GLH�WRHJHYRHJG�NXQQHQ�ZRUGHQ�DDQ
EHVWDDQGH��PDDU�VFKDDUVH�WKHUDSLHsQ��9RRU�GH]H�SURGXFWHQ��ELMYRRUEHHOG�WLVVXH
HQJLQHHUHG�RUJDQHQ��JHOGW�GDW�KHW�DDQWDO�SDWLsQWHQ�GDW�EHKDQGHOG�NDQ�ZRUGHQ�RRN
DIKDQNHOLMN�JDDW�ZRUGHQ�YDQ�GH�EHVFKLNEDDUKHLG�YDQ�7(03V��9RRU�GH�YLWDOH
DDQGRHQLQJHQ�]XOOHQ�GH�RQGHUVWHXQHQGH�SURGXFWHQ��]RDOV�HHQ�ELRDUWLILFLsOH�OHYHU�
SDWLsQWHQ�GH�WLMG�ODWHQ�RYHUEUXJJHQ�WRW�HU�HHQ�GRQRUOHYHU�EHVFKLNEDDU�NRPW��0RJHOLMN�LV
GRRU EHKDQGHOLQJ�PHW�ELMYRRUEHHOG�HHQ�ELRDUWLILFLsOH�OHYHU�HHQ�YHUEHWHULQJ�LQ�GH�NOLQLVFKH
WRHVWDQG�WH�UHDOLVHUHQ�ZDDUGRRU�KHW�VXFFHV�YDQ�HHQ�RSYROJHQGH�OHYHUWUDQVSODQWDWLH
YHUJURRW�ZRUGW��,GHDOLWHU�ELHGW�HHQ�ELRDUWLILFLsOH�OHYHU�WLMGZLQVW�ZDDUGRRU�GH�DDQZH]LJH
XQLHNH FDSDFLWHLW�WRW�KHUVWHO�YDQ�GH�HLJHQ�OHYHU�PHHU�NDQV�NULMJW�

� 7HQVORWWH�LV�HHQ�GHUGH�JURHS�WH�YRUPHQ�XLW�SURGXFWHQ�GLH�JHKHHO�QLHXZH�PRJHOLMNKHGHQ
ELHGHQ YRRU�DDQGRHQLQJHQ�ZDDU�YRRUKHHQ�JHHQ�RI�JHHQ�DGHTXDWH�WKHUDSLH�EHVFKLNEDDU
YRRU ZDV��'H]H�]DO�KHW�JURRWVWH�HIIHFW�RS�GH�]RUJ�NXQQHQ�VRUWHUHQ��%LMYRRUEHHOG
KDUWVSLHUFHOOHQ�GLH�QD�HHQ�KDUWLQIDUFW�URQGRP�RI�LQ�KHW�EHVFKDGLJGH�JHELHG�JHEUDFKW
ZRUGHQ�ZDDUGRRU�HU�LQ�SODDWV�YDQ�QLHW�IXQFWLRQHHO�OLWWHNHQZHHIVHO�QLHXZ�VSLHUZHHIVHO
RQWVWDDW��'LW�]RX�HHQ�DDQWDO�VHFXQGDLUH�SUREOHPHQ�YDQ�KHW�KDUWLQIDUFW�]RDOV
SRPSIXQFWLHVWRRUQLVVHQ��]LFK�YHUWDOHQG�LQ�ELMYRRUEHHOG�YHUPLQGHUGH
LQVSDQQLQJVWROHUDQWLH��NXQQHQ�YHUPLQGHUHQ��(HQ�DQGHU�YRRUEHHOG�LV�LQ�GH�KHUVHQHQ
JHwPSODQWHHUGH��HYHQWXHHO�LQJHNDSVHOGH��FHOOHQ�GLH�FHO�VLJQDDOPROHFXOHQ�DIVFKHLGHQ�WHU
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EHKDQGHOLQJ�YDQ�QHXURORJLVFKH�DDQGRHQLQJHQ�]RDOV�GH�]LHNWH�YDQ�3DUNLQVRQ��'H]H
7(03V�]XOOHQ�YRRUDO�LQYORHG�KHEEHQ�RS�GH�QRRG]DNHOLMNH�YHUSOHHJNXQGLJH�]RUJ�

$IJH]LHQ�YDQ�ELMYRRUEHHOG�KXLGSURGXFWHQ�]LMQ�GH�PHHVWH�7(03V�VOHFKWV�WRH�WH�SDVVHQ�PHW
FKLUXUJLVFKH�WHFKQLHNHQ��LPSODQWDWHQ���=LM�]XOOHQ�GXV�YRRUQDPHOLMN�LQ�]LHNHQKXL]HQ�ZRUGHQ
WRHJHSDVW��+RHZHO�HHQ�DDQWDO�SURGXFWHQ�DOV�KLJKWHFK�WH�FODVVLILFHUHQ�]LMQ��ELMYRRUEHHOG
ELRDUWLILFLsOH�OHYHU��HQ�QDDU�YHUZDFKWLQJ�LQJH]HW�ZRUGHQ�LQ�FHQWUD�PHW�HHQ
WUDQVSODQWDWLHYHUJXQQLQJ��NXQQHQ�DQGHUH�SURGXFWHQ��KXLG��NUDDNEHHQ��ERW��KHHO�JRHG�RRN�LQ
SHULIHUH�NOLQLHNHQ�ZRUGHQ�WRHJHSDVW�
'RRU�RQGHU]RHNHUV�ZRUGW�JHVFKDW�GDW�HU�LQ�GH�96�MDDUOLMNV�86������PLOMDUG�ZRUGW�EHVWHHG�DDQ
JHQHHVNXQGLJH�]RUJ����PLOMRHQ�FKLUXUJLVFKH�LQJUHSHQ�HQ�������PLOMRHQ�]LHNHQKXLVGDJHQ�
YRRU�SDWLsQWHQ�GLH�OLMGHQ�DDQ�RUJDDQIDOHQ��/DQJHU�	�9DFDQWL���������(HQ�DDQWDO�PHQVHQ
YRRU]LHW�GDW�7(03V�HHQ�VXEVWDQWLsOH�UHGXFWLH�LQ�NRVWHQ�NXQQHQ�UHDOLVHUHQ��+HW�LV�WH�YRRU]LHQ
GDW�7(03V�QHW�DOV�DQGHUH�KLJKWHFK�WRHSDVVLQJHQ�]RDOV�KDUWWUDQVSODQWDWLH�QLHW�JRHGNRRS�]LMQ�
PDDU�GH�NRVWHQHIIHFWLYLWHLW�NDQ�JXQVWLJ�XLWYDOOHQ��ELMYRRUEHHOG�QLHUWUDQVSODQWDWLH�YHUVXV
GLDO\VH���(pQ�HQ�DQGHU�LV�SDV�JRHG�LQ�EHHOG�WH�EUHQJHQ�ZDQQHHU�HU��PHHU��FRQFUHWH�SURGXFWHQ
RS GH�PDUNW�YHUVFKLMQHQ��'H�RPYDQJ�YDQ�GH�NRVWHQ�GLH�YRRUWYORHLHQ�XLW�KHW�JHEUXLN�YDQ
ERYHQVWDDQGH�SURGXFWHQ�LV��EHKRXGHQV�HQNHOH�YRRUEHHOGHQ��QLHW�YROOHGLJ�EHNHQG��=R�NRVW�HHQ
SURFHGXUH�PHW�DXWRORJH�NUDDNEHHQFHOOHQ�ELMYRRUEHHOG�86�����������,Q�GH�96�]LMQ�KLHUPHH
UXLP������SDWLsQWHQ�EHKDQGHOG�YDQ������WRW�GHFHPEHU�������+HW�SURGXFW�EHVWDDQGH�XLW
QHRQDWDOH�ELQGZHHIVHO��HQ�KXLGFHOOHQ�NRVW�SHU�FD�����FP� 86���������
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���&RQFOXVLHV
� ,Q�WKHRULH�LV�WLVVXH�HQJLQHHULQJ�HHQ�YHHOEHORYHQG�FRQFHSW�YRRU�GH�EHKDQGHOLQJ�YDQ

]LHNWHQ��+HW�EHwQYORHGHQ�YDQ�UHJHQHUDWLH�GRRU�YHUYDQJLQJ�YDQ�FHOOHQ�HQ�VWLPXODWLH�YDQ�GH
MXLVWH�SURFHVVHQ�YDQ�FHOUHJXODWLH�]RX�HHQ�YROOHGLJ�KHUVWHO�YDQ�GH�YHUVWRRUGH�IXQFWLH�RS
NXQQHQ�OHYHUHQ�

� 9ULMZHO�DOOH�PHQVHOLMNH�ZHHIVHOV�HQ�RUJDQHQ�]LMQ�RQGHUZHUS�YDQ�RQGHU]RHN�LQ�KHW
ODERUDWRULXP��9RRU�NOLQLVFKH�WRHSDVVLQJHQ�LV�RS�GLW�PRPHQW�HHQ�EHSHUNW�DDQWDO�SURGXFWHQ
EHVFKLNEDDU��KXLG��NUDDNEHHQ��

� +HW�SURFHV�YDQ�LQ�YLWUR�PDQLSXODWLHV�DDQ�FHOOHQ�YHUHLVW�JHGHWDLOOHHUGH�NHQQLV�YDQ�GH
SURFHVVHQ�GLH�VSHOHQ�ELM�GH�UHJXODWLH�YDQ�KHW�IXQFWLRQHUHQ�HQ�GLIIHUHQWLsUHQ�YDQ�FHOOHQ�
'H]H�NHQQLV�JURHLW�JHVWDDJ��'LW�JHOGW�RRN�YRRU�GH�URO�GLH�GH�PDWUL[��LPPXQR�LVROHUHQGH
PHPEUDQHQ�HQ�VLJQDDOPROHFXOHQ�VSHOHQ�ELM�WLVVXH�HQJLQHHULQJ�

� 7LVVXH�HQJLQHHULQJ�LV�RRN�WH�]LHQ�DOV�HHQ�RSORVVLQJVULFKWLQJ�YRRU�PHGLVFKH�SUREOHPHQ�
ZDDUELM GH�³WHFKQRORJ\�SXVK´�HQ�GH�YUDDJ�XLW�GH�NOLQLHN�QDDU�EHWHUH�WKHUDSLHsQ
EHODQJULMNH�NUDFKWHQ�]LMQ�GLH�RQWZLNNHOLQJHQ�JDDQGH�]XOOHQ�KRXGHQ�

� :DDU LQPLGGHOV�PHW�VWDPFHOOHQ�HQ�JHGLIIHUHQWLHHUGH�FHOOHQ�YDQ�GRQRUHQ�RI�SDWLsQWHQ
HUYDULQJ�LQ�WLVVXH�HQJLQHHULQJ�LV�RSJHERXZG��LV�KHW�GH�YUDDJ�LQ�KRHYHUUH�GH�WKHRUHWLVFK
YHHOEHORYHQGH�HPEU\RQDOH�VWDPFHOOHQ�GDDGZHUNHOLMN�NXQQHQ�ZRUGHQ�JHEUXLNW�YRRU�WLVVXH
HQJLQHHULQJ��'LW�]DO�RQGHU�DQGHUH�DIKDQJHQ�YDQ�NRPHQGH�ZHW��HQ�UHJHOJHYLQJ�HQ
YROGRHQGH�EHKHHUVLQJ�YDQ�KHW�SURFHV�YDQ�GLIIHUHQWLDWLH�

� ,Q�KRHYHUUH�7(03V�NXQQHQ�HQ�PRJHQ�ZRUGHQ�JHsYDOXHHUG�LQ�PHQVHQ�HQ�XLWHLQGHOLMN�WHU
EHVFKLNNLQJ�NRPHQ�YRRU�JHQHHVNXQGLJH�EHKDQGHOLQJHQ�]DO�RRN�DIKDQJHQ�YDQ�NRPHQGH
UHJHOJHYLQJ��(U�EHVWDDQ�]RUJHQ�RYHU�GH�NZDOLWHLW�HQ�YHLOLJKHLG�YDQ�7(03V��PDDU�LQ
(XURSD�RQWEUHHNW�VDPHQKDQJHQGH�UHJHOJHYLQJ�RP�GH�ULVLFR¶V�WH�EHKHHUVHQ��(HQ�EHSHUNW
DDQWDO OLGVWDWHQ�KHHIW�]HOI�UHJHOJHYLQJ�JHIRUPXOHHUG��'LW�JHEUHN�DDQ�VWUXFWXXU�RI�HLVHQ�OLMNW
GH SURGXFWRQWZLNNHOLQJ�QRJ�QLHW�WH�KLQGHUHQ��'RRU�GLYHUVH�SDUWLMHQ�]LMQ�HU�LQLWLDWLHYHQ
RQGHUQRPHQ�RP�VWDQGDDUGHQ�WH�RQWZLNNHOHQ�

� 'H�HIIHFWHQ�RS�GH�JH]RQGKHLGVWRHVWDQG�]LMQ�RS�GLW�PRPHQW�LQ�DOJHPHQH�]LQ�VOHFKWV�WH
VFKDWWHQ�RS�EDVLV�YDQ�KHW�WKHRUHWLVFKH�FRQFHSW��YHUYDQJLQJ�YDQ�GLVIXQFWLRQHUHQGH�FHOOHQ
ZDDUQD�QRJ�VOHFKWV�PLQLPDOH�DIZLMNLQJHQ�UHVWHUHQ��'H�EHVFKLNEDUH�7(03V�]LMQ�QRJ�WH
NRUW�RS�GH�PDUNW�RP�HHQ�GXLGHOLMN�HIIHFW�WH�NXQQHQ�ZDDUQHPHQ��$IJH]LHQ�YDQ�GH
SURGXFWHQ�GLH�HHQ�RYHUEUXJJLQJ�YRUPHQ�YRRU�PHHU�GHILQLWLHYH�WKHUDSLH�]XOOHQ�GH
ODQJHWHUPLMQ�UHVXOWDWHQ�LQ�EHODQJULMNH�PDWH�KHW�VXFFHV�YDQ�7(03V�EHSDOHQ�

� 'H�JHYROJHQ�YRRU�GH�]RUJ�]LMQ�DIKDQNHOLMN�YDQ�GH�WH�EHKDQGHOHQ�DDQGRHQLQJ�HQ�]LMQ�RS�GLW
PRPHQW�QRJ�PRHLOLMN�LQ�WH�VFKDWWHQ��'H�JHYROJHQ�]XOOHQ�KHW�JURRWVW�]LMQ�YRRU�GLH
DDQGRHQLQJHQ�ZDDU�JHHQ�HIIHFWLHYH�DOWHUQDWLHYH�EHKDQGHOLQJ�YRRU�EHVWDDW��9HUGHU�EHVWDDW
HU GH�PRJHOLMNKHLG�GDW�YRRU�EHSDDOGH�LQJUHSHQ�KHW�PRPHQW�YDQ�PHGLVFK�LQJULMSHQ�]DO
YHUVFKXLYHQ��KHWJHHQ�RRN�DDQ]LHQOLMNH�JHYROJHQ�YRRU�GH�]RUJ�NDQ�KHEEHQ�
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