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� ,1/(,',1*

��� $UFDGLV�HQ�NRSHUNULQJORRS
$UFDGLV�1HGHUODQG�%9��$UFDGLV��LV�HHQ�ZHUHOGZLMG�RSHUHUHQGH�RQWZHUS� HQ�FRQVXOWDQF\RUJDQLVDWLH�RS�KHW�
JHELHG�YDQ�GH�QDWXXUOLMNH�HQ�JHERXZGH�RPJHYLQJ��+DDU�GLHQVWHQ�YLQGHQ�YRRUQDPHOLMN�SODDWV�ELQQHQ�GH�
JHERXZHQ HQ LQIUDVWUXFWXXU��ZDDULQ�]LM�]LFK�ULFKW�RS�RQWZHUS��FRQVXOWDQF\��HQJLQHHULQJ��SURMHFW� HQ�
PDQDJHPHQWGLHQVWHQ��%LQQHQ�GH�LQIUDVWUXFWXXU�LV�$UFDGLV�QLHW�DOOHHQ�EHNHQG�RP�KDDU�SURMHFWHQ�ELQQHQ�
ZDWHU���ZHJHQ� RI�EUXJJHQERXZ��PDDU�ZHUNW�]LM�RRN�RS�JURWH�VFKDDO�ELQQHQ�GH�UDLOVHFWRU�

'H�LQYORHG�YDQ�$UFDGLV ELQQHQ�SURMHFWHQ�LQ�GH�UDLOVHFWRU�LV�LQ�GH�LQLWLDWLHIDVH� KHW�JURRWVW��(U�ZRUGHQ�LGHHsQ�
JHXLW�HQ�RQWZHUSNHX]HV�JHPDDNW�RS�EDVLV�YDQ�IXQFWLRQHOH�HLVHQ�YDQ�GH�RSGUDFKWJHYHU��'H]H�NHX]HV�
KHEEHQ�XLWHLQGHOLMN�LQYORHG�RS�GH�ZLM]H�ZDDURS�GH�DDQQHPHU�KHW�ZHUN�]DO�XLWYRHUHQ��UHDOLVDWLH��HQ�KRH KHW�
VSRRU JHEUXLNW�ZRUGW�HQ�GDDUYRRU�RQGHUKRXGHQ�PRHW�ZRUGHQ �QD]RUJ��

2P�GH�RSGUDFKWJHYHU�FRQWLQX�ELM�WH�VWDDQ�LQ�QLHXZH�RQWZLNNHOLQJHQ RS�KHW�JHELHG�YDQ�FLUFXODULWHLW��LV�$UFDGLV�
VLQGV�NRUW�RRN�JHVWDUW�PHW�KDDU�QLHXZH�FRQFHSW�µGH�.RSHUNULQJORRS¶��%LQQHQ�GLW�FRQFHSW�RQGHU]RHNW�$UFDGLV�
VDPHQ�PHW�SDUWLMHQ�LQ�GH�UDLOVHFWRU��RI�KHW�NRSHU�GDW�YULMNRPW�ELM�GH�DIYDOYHUZHUNLQJ�YDQ�ERYHQOHLGLQJHQ�RS�
HHQ�RSWLPDOH�PDQLHU NDQ�ZRUGHQ KHUJHEUXLNW��$UFDGLV�KHHIW�GH�JHKHOH�OHYHQVF\FOXV�YDQ�GH�ERYHQOHLGLQJ�
JHDQDO\VHHUG�HQ�RQGHU]RFKW�LQ�KRHYHUUH�GH]H�]R�FLUFXODLU�PRJHOLMN�NDQ�ZRUGHQ�LQJHULFKW��

��� $DQOHLGLQJ�NHWHQDQDO\VH
$UFDGLV LV�LQ����� JHFHUWLILFHHUG�RS�QLYHDX���YDQ�GH�&2��3UHVWDWLHODGGHU� 2QGHUGHHO�YDQ�KHW�EHKDOHQ�YDQ�
QLYHDX���LV�KHW�XLWYRHUHQ�YDQ�WZHH�NHWHQDQDO\VHV RP�&2��UHGXFWLHNDQVHQ�LQ�GH�NHWHQ�WH�LGHQWLILFHUHQ��
(QHUJLHYHUEUXLN�HQ�&2��XLWVWRRW�OLPLWHHUW�]LFK�LPPHUV�QLHW�DOOHHQ�WRW�GH�HLJHQ�SURFHVVHQ��VFRSH���	�����HU�
PRHW�RRN�HHQ�EHHOG�ZRUGHQ�JHYRUPG�YDQ�GH�XLWVWRRW�GLH�ZRUGW�YHURRU]DDNW�DOV�DIJHOHLGH�YDQ�GH�DFWLYLWHLWHQ�
YDQ�$UFDGLV �VFRSH�����'LW�YLQGW�SODDWV�LQ�KDDU�NHWHQ�HQ�ZRUGW�WRHJHOLFKW�HQ�JHNZDQWLILFHHUG�LQ�HHQ�]RJHKHWHQ�
NHWHQDQDO\VH��

2S�EDVLV�YDQ�HHQ�UDQJRUGH VFRSH���HPLVVLHV�]LMQ�DO�PHHUGHUH�MDUHQ NHWHQDQDO\VHV�JHPDDNW�RS�GH�
DFWLYLWHLWHQ�GLH�GH�PHHVW�PDWHULsOH�VFRSH���HPLVVLHV�YHURRU]DNHQ� KHW�JHEUXLN�YDQ�KHW�VSRRU�HQ�KHW�JHEUXLN�
YDQ�GH�ZHJ� 'H�YRRUWJDQJ�RS�GH]H NHWHQDQDO\VHV�ZRUGW�KDOIMDDUOLMNV�EHVFKUHYHQ�LQ GH�HPLVVLHUHGXFWLH�
UDSSRUWDJHV��$DQJH]LHQ�$UFDGLV�1/�LQ������HHQ�KHU�FHUWLILFHULQJ�NULMJW�YRRU�GH�&2��3UHVWDWLHODGGHU�LV�KHW�
QRGLJ�RP�QLHXZH�NHWHQDQDO\VHV�RS�WH�VWHOOHQ�DDQJH]LHQ�EHLGH�DO�EHVWDDQGH�NHWHQDQDO\VHV�]LMQ�YHURXGHUG�
'LW�GRFXPHQW�EHVFKULMIW�ppQ YDQ�GH�WZHH�QLHXZH�NHWHQDQDO\VHV��

��� 2S]HW�YDQ�GH�UDSSRUWDJH
9RRUOLJJHQGH�UDSSRUWDJH�EHVFKULMIW�GH�DDQSDN�HQ�UHVXOWDWHQ�YDQ�GH�XLWJHYRHUGH�NHWHQDQDO\VH��

%LM�KHW�YDVWVWHOOHQ�ZHONH�HPLVVLHVWURPHQ�LQ�6FRSH���KHW�PHHVW�UHOHYDQW�]LMQ�YRRU�$UFDGLV� ZRUGW�KHW�*+*�
SURWRFRO JHYROJG�ZDDULQ���VWDSSHQ�ZRUGHQ�EHVFKUHYHQ�RP�WRW�HHQ�DQDO\VH�WH�NRPHQ�

�� %HVFKULMYHQ�YDQ�GH�ZDDUGHNHWHQ�
�� %HSDOHQ�YDQ�GH�UHOHYDQWH�VFRSH���HPLVVLH�FDWHJRULHsQ�
�� ,GHQWLILFHUHQ�YDQ�SDUWQHUV�LQ�GH�ZDDUGHNHWHQ�
�� .ZDQWLILFHUHQ�YDQ�GH�HPLVVLHV�

,Q�GH]H UDSSRUWDJH�ZRUGHQ�GH]H�VWDSSHQ�DFKWHUHHQYROJHQV�WRHJHOLFKW�

� +RRIVWXN�� %HVFKULMYHQ�YDQ�GH�ZDDUGHNHWHQ�	�EHSDOHQ�YDQ�UHOHYDQWH�VFRSH���HPLVVLH�FDWHJRULHsQ��+LHULQ�
ZRUGW�KHW�SURMHFW�EHKDQGHOG�GDW�DOV�RQGHUZHUS�YRRU�GH�NHWHQDQDO\VH�LV�JHNR]HQ��GH�VFRSH��EHVFKULMYLQJ�
YDQ�GH�NHWHQ��GH�ELMEHKRUHQGH�NHWHQVWDSSHQ�HQ�GH�YHURRU]DNHUV�YDQ�&2��XLWVWRRW�SHU�NHWHQVWDS��

� 3URMHFWHQ�NXQQHQ�ZRUGHQ�LQJHGHHOG�LQ�IDVHQ�RP�KHW�]R�JRHG�PRJHOLMN�WH�OHLGHQ��$UFDGLV�ZHUNW�YROJHQV�HHQ�PRGHO�
ZDDULQ�PHW�GH�YROJHQGH�IDVHQ�ZRUGW�JHZHUNW��LQLWLDWLHIDVH��GHILQLWLHIDVH��RQWZHUSIDVH��YRRUEHUHLGLQJVIDVH��UHDOLVDWLHIDVH��
QD]RUJIDVH��
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� +RRIGVWXN���,GHQWLILFHUHQ�YDQ�NHWHQSDUWQHUV�ZDDUELM�GH�NHWHQSDUWQHUV�HQ�KXQ�URO�LQ�GH�NHWHQ�ZRUGHQ�
WRHJHOLFKW��

� +RRIGVWXN���.ZDQWLILFHUHQ�YDQ�GH�HPLVVLHV��GH�NHWHQDQDO\VH��ZHONH�GDWD�LV�JHEUXLNW��KRH�]LMQ�GH�&2��
HPLVVLHV�JHFDOFXOHHUG�HQ�ZDW�]LMQ�GH�XLWNRPVWHQ�

� +RRIGVWXN���JHHIW�GH�FRQFOXVLH�ZHHU��KHW�EHYDW�HHQ�VDPHQYDWWLQJ�HQ�HHQ�DQDO\VH�YDQ�GH�XLWNRPVWHQ�
� +RRIGVWXN���JHHIW�HHQ NULWLVFKH�UHIOHFWLH�RS�GH�XLWJHYRHUGH�DQDO\VH�HQ�DDQEHYHOLQJHQ�YRRU�GH�WRHNRPVW��
� +RRIGVWXN���EHVFKULMIW�GH�YHUYROJVWDSSHQ�YRRU�PRQLWRULQJ�YDQ�GH�&2� HPLVVLHV�HQ�GH�RSVFKDOLQJ�YDQ�GH�

UHGXFWLH�LQ�&2� HPLVVLHV��

,QIRUPDWLH�RYHU�GH�HLVHQ�GLH�GH�&2��SUHVWDWLHODGGHU�VWHOW�DDQ�NHWHQDQDO\VHV��GH�JHEUXLNWH�PHWKRGLHN�HQ�GH�
EHWURNNHQHQ�ELM�KHW�RSVWHOOHQ�YDQ�GH�DQDO\VH�LV�WH�YLQGHQ�LQ�%LMODJH����%LMODJH�� JHHIW�GH�JHEUXLNWH�EURQQHQ�

ZHHU�

� %URQYHUZLM]LQJ�ZRUGW�DOV�YROJW�DDQJHGXLG��>�@���ZDDUELM�LQ�%LMODJH�� GH�EURQ�RQGHU�GLW�QXPPHU�NDQ�ZRUGHQ�
JHYRQGHQ��
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� 8,7/(*�.(7(1
'H�NHWHQDQDO\VH�LV�EHSDDOG�RS�GH�PHHVW�PDWHULsOH�VFRSH���HPLVVLH�FDWHJRULHsQ��'H]H�DQDO\VH�LV�WHUXJ�WH�
OH]HQ�LQ�KHW�EHVWDQG�µ5DQJRUGH�6FRSH���HPLVVLHV�$UFDGLV¶��+LHURQGHU�LV GH�DQDO\VH�VDPHQJHYDW�DOV LQOHLGLQJ
RS GH�NHX]H�YDQ�KHW�RQGHUZHUS�YDQ�GH�YRRUOLJJHQGH�NHWHQDQDO\VH��

��� %HSDOLQJ�UHOHYDQWH�VFRSH���HPLVVLH�FDWHJRULHsQ
+HW�XLWYRHUHQ�YDQ�GH]H�DQDO\VHV�EHJLQW�PHW�KHW�YHUNULMJHQ�YDQ�LQ]LFKW�LQ�GH�6FRSH���HPLVVLHV�YDQ�GH�
RUJDQLVDWLH��,Q�KHW�GRFXPHQW�µ5DQJRUGH�VFRSH���HPLVVLHV�$UFDGLV¶ ]LMQ�GH�PHHVW�PDWHULsOH�6FRSH���
HPLVVLHFDWHJRULHsQ�UHHGV�LQ�NDDUW�JHEUDFKW YROJHQV�GH�VWDSSHQ�]RDOV�EHVFKUHYHQ�LQ�GH�&RUSRUDWH�9DOXH�
&KDLQ��6FRSH����VWDQGDDUG�YDQ�KHW�*+*�SURWRFRO�

8LW�GH�LQYHQWDULVDWLH�YDQ�GH�6FRSH���HPLVVLHV�NRPW�QDDU�YRUHQ�GDW�LQ�GH�NHWHQ�YDQ�$UFDGLV GH�VLJQLILFDQWH�
HPLVVLHV�RSWUHGHQ�ELM�GH�FDWHJRULHsQ��LQNRRS PDWHULDOHQ¶ DDQ�GH�XSVWUHDP ]LMGH HQ��JHEUXLN��RQGHUKRXG�HQ�
YHUYDQJLQJ�YDQ�KHW�VSRRU¶ DDQ�GH�GRZQVWUHDP�]LMGH�

'H�NHX]H�YRRU�KHW�XLWYRHUHQ�YDQ�GH�*+*�NHWHQDQDO\VHV GRRU�$UFDGLV LV�RS�GH]H UDQJRUGH JHEDVHHUG�HQ�
KHHIW�JHOHLG�WRW�KHW�RQGHU]RHNHQ�YDQ�GH�&2��XLWVWRRW�GLH�JHJHQHUHHUG�ZRUGW�GRRU� JHEUXLN��RQGHUKRXG�HQ�
YHUYDQJLQJ�YDQ�KHW�VSRRU��
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��� .HX]H�YDQ�KHW�RQGHUZHUS�YDQ�DQDO\VH
'H�LQYORHG�YDQ�$UFDGLV�ELQQHQ�GH�UDLOVHFWRU�LV��]RDOV�LQ�GH�LQOHLGLQJ�DDQJHJHYHQ��LQ�GH 2QWZHUSIDVH KHW�
JURRWVW��(U�ZRUGHQ�RQWZHUSNHX]HV�JHPDDNW�RS�EDVLV�YDQ�IXQFWLRQHOH�HLVHQ�YDQ�GH�RSGUDFKWJHYHU��'H
NHX]HV�GLH�RQ]H�RQWZHUSHUV�HQ�SURMHFWYRRUEHUHLGHUV�PDNHQ��KHEEHQ�XLWHLQGHOLMN�LQYORHG�RS�GH�&2� HPLVVLHV�
LQ�GH�YHUGHUH�NHWHQ�YDQ�KHW�SURMHFW��(FKWHU�GH�RQWZHUSHUV�PRHWHQ�]LFK�YDVWKRXGHQ�DDQ�GH�HLVHQ�GLH�KXQ�
RSGUDFKWJHYHU��3UR5DLO��KHHIW�YDVWJHOHJG�LQ�SURGXFWVSHFLILFDWLHV��=R�]LMQ�KHW�VRRUW�PDWHULDDO�YRRU�KHW�SURGXFW��
GH�VDPHQVWHOOLQJ�YDQ�KHW�PDWHULDDO�HQ�GH�GLNWH�YDQ�KHW�SURGXFW�YDVWJHOHJG��'DDUHQWHJHQ�LV�GH�DDQQHPHU�GLH�
YHUDQWZRRUGHOLMN�LV�YRRU�GH�XLWYRHU�YDQ�KHW�SURMHFW�ZHO�YULM�LQ�GH�NHX]H�YRRU�GH�OHYHUDQFLHUV��KHW�
DDQOHJSURFHV��GH�DIZHUNLQJ�HQ�XLWHLQGHOLMN�RRN�GH�VORRS�HQ�DIYDOYHUZHUNLQJ�YDQ�GH�PDWHULDOHQ��$UFDGLV�LV�LQ�
YHHO�SURMHFWHQ�RRN�ELM�GH]H�SURFHVVHQ�EHWURNNHQ��YDQXLW�KDDU�URO�DOV�SURMHFWOHLGHU�HQ�RI�ERXZSURFHVOHLGHU�RI�
WRHWVHU��

9DQXLW�GH]H�URO�KHHIW�$UFDGLV�RSJHPHUNW�GDW�GH�DIYDOYHUZHUNLQJVIDVH�LQ�YRRUQDPHOLMN�ERYHQOHLGLQJSURMHFWHQ�
HIILFLsQWHU�NDQ� 'DDURP�LV $UFDGLV�VLQGV�NRUW�JHVWDUW�PHW�KDDU�QLHXZH�FRQFHSW�µGH�.RSHUNULQJORRS¶��%LQQHQ�GLW�
FRQFHSW�RQGHU]RHNW�$UFDGLV�VDPHQ�PHW�SDUWLMHQ�LQ�GH�UDLOVHFWRU��RI�KHW�NRSHU�GDW�YULMNRPW�ELM�GH�
DIYDOYHUZHUNLQJ�YDQ ERYHQOHLGLQJHQ RS�HHQ�RSWLPDOH�PDQLHU�KHUJHEUXLNW�NDQ�ZRUGHQ��$UFDGLV�KHHIW�GH�
JHKHOH�OHYHQVF\FOXV�YDQ�GH�ERYHQOHLGLQJ�JHDQDO\VHHUG�HQ�RQGHU]RFKW�LQ�KRHYHUUH�GH]H�]R�FLUFXODLU�PRJHOLMN�
NDQ�ZRUGHQ�LQJHULFKW��

(U�LV�YRRU�JHNR]HQ�RP�GH�NHWHQDQDO\VH�LQ�WH�ODWHQ�]RRPHQ�RS�GH]H�.RSHUNULQJORRS��RP�QDDVW�GH�FLUFXODULWHLW�
RRN�GH�YRRUGHOLJH�PLOLHXHIIHFWHQ�YDQ�KHW�FRQFHSW�LQ�NDDUW�WH�EUHQJHQ��+LHUELM�ZRUGW�YRRUQDPHOLMN�JHNHNHQ�
QDDU GH�NRSHUHQ�RQGHUGHOHQ�YDQ�HHQ�ERYHQOHLGLQJV\VWHHP��'H�NHWHQDQDO\VH�JDDW�GDDUELM�LQ�RS�GH�
OHYHQVF\FOXV�YDQ�GH�ULMGUDDG�LQ�HHQ�UHJXOLHU�ULMGUDDGYHUQLHXZLQJVSURMHFW�HQ�YHUJHOLMNW�GH]H�PHW�HHQ�
ULMGUDDGYHUQLHXZLQJVSURMHFW ZDDU�KHW�LGHH�YDQ�GH�.RSHUNULQJORRS�LV�WRHJHSDVW��

%RYHQOHLGLQJ
'H�ERYHQOHLGLQJ LQ�GH�UDLOLQIUDVWUXFWXXU�GLHQW�KHW�ODDWVWH�VWXN�YDQ�KHW�HQHUJLHWUDQVSRUW�WH�IDFLOLWHUHQ��$OOH�
VWURRP�GLH�ZRUGW�JHEUXLNW GRRU�GH�WUHLQ��ZRUGW GDQ�RRN�JHOHYHUG�YLD�GH�ERYHQOHLGLQJ�>�@�

(HQ�ERYHQOHLGLQJV\VWHHP�]LHW�HU�DOV�YROJW�XLW�

ULMGUDDG

GUDDJNDEHO

KDQJGUDGHQ

<�GUDDG
�RSW LH�

ZLHODIVSDQQLQJ
��[�

YDVW �VWHXQSXQW

ZLHODIVSDQQLQJ
��[�

EHZHHJEDDU�VWHXQSXQW

KDQJGUDGHQ ULMGUDDG

GUDDJNDEHO

9$67�6<67((0

%(:((*%$$5�
6<67((0

)LJXUH����9LVXDOLVDWLH�YDQ�HHQ�ERYHQOHLGLQJ��,Q�1HGHUODQG�]LMQ�]RZHO�HHQ�YDVW�V\VWHHP�DOV�EHZHHJEDUH�ERYHQOHLGLQJ�
DDQZH]LJ��9RRU�GH�NHWHQDQDO\VH�LV�KHW�QLHW�YDQ�EHODQJ�PHW�ZHON�V\VWHHP�ZRUGW�JHZHUNW��+HW�JDDW�HQNHO�RP�GH�ULMGUDGHQ�
GLH�ELM�EHLGH�V\VWHPHQ�KHW]HOIGH�]LMQ��

+LHULQ�LV�WH�]LHQ�GDW�HHQ�ERYHQOHLGLQJV\VWHHP�XLW�YLMI RQGHUGHOHQ�EHVWDDW�

�� 5LMGUDDG
�� 'UDDJNDEHO
�� +DQJGUDGHQ
�� <�GUDDG �RSWLRQHHO�
�� .OHPPHQ �QLHW�LQ�WHNHQLQJ�RSJHQRPHQ��GLW�]LMQ�GH�RQGHUGHOHQ�GLH�GH�ULMGUDDG�DDQ�GH�KDQJGUDGHQ�

NOHPPHQ���
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'H�ULMGUDDG�KHHIW�DOV�GRHO�RP�HHQ�JRHG�FRQWDFW�WH�KRXGHQ�WXVVHQ�GH�ERYHQOHLGLQJ�HQ�GH�WUHLQ�RP�]R�GH�
WUDFWLHYRHGLQJ�WH�OHYHUHQ��2S�GH�WUHLQHQ�LV�HHQ�SDQWRJUDDI�JHYHVWLJG�GLH�ODQJV�GH�ULMGUDGHQ�JOLMGW�HQ�GH�
VWURRP�DIQHHPW��'H]H�VWURRP�ZRUGW�YHUYROJHQV�YHUYRHUG�QDDU�GH�µPRWRU¶�LQ�GH�WUHLQ��ZDDU�GH�HOHNWULFLWHLW�
ZRUGW�RPJH]HW�LQ�EHZHJLQJ��KHW ULMGHQ YDQ�GH WUHLQ�

)LJXUH�� 3DQWRJUDDI�YDQ�GH�WUHLQ��IRWR�$UFDGLV�

(U�KDQJHQ�ERYHQ�KHW�VSRRU�LQ�1HGHUODQG�ELM�KHW�UHJXOLHUH�����9�V\VWHHP WZHH�ULMGUDGHQ��'H]H�ULMGUDGHQ�
ORSHQ�SDUDOOHO�DDQ�HONDDU��+LHUGRRU�ZRUGW�KHW�UDDNYODN�WXVVHQ�KHW�VFKXLWMH�YDQ�GH�SDQWRJUDDI�HQ�GH�ULMGUDDG�
YHUJURRW��'H�UHODWLHI�ODJH�VSDQQLQJ YDQ������9ROW ]RUJW�YRRU�HHQ�KRJH�VWURRP� GXV�KRH�PHHU�FRQWDFW�HU�
WXVVHQ�GH]H�WZHH�LV��GHV�WH�PLQGHU�NDQV�HU�LV�RS�YRQNYRUPLQJ ELM�ULMGHQ�RQGHU�VOHFKWH�RPVWDQGLJKHGHQ�>�@�

'H�<�GUDDG�LV�HHQ�KXOSPLGGHO�YRRU�GH�WUHLQHQ�RP�VQHOOHU�WH�NXQQHQ�ULMGHQ� +HW�YHUEHWHUG�KHW�G\QDPLVFK�
JHGUDJ�YDQ�GH�ULMGUDGHQ�DOV�GH�WUHLQ�RS�HHQ�KRJH�VQHOKHLG�ODQJVNRPW��]RGDW�GH�SDQWRJUDDI�WHQ�DOOH�WLMGHQ�LQ�
FRQWDFW�EOLMIW PHW�GH�ULMGUDGHQ��

'H�KDQJGUDGHQ�]RUJHQ�HUYRRU�GDW�GH�ULMGUDDG�KRUL]RQWDDO�KDQJW��'RRU�GH�ULMGUDDG�RP�GH�]HYHQ�PHWHU�
RPKRRJ�WH�WUHNNHQ�KDQJW�GH]H�QLHW�YHU�GRRU��:HLQLJ�GRRUKDQJ�LV�YDQ�EHODQJ�RP�KHW�FRQWDFW�WXVVHQ�GH�
ULMGUDDG�HQ�GH�VWURRPDIQHPHU�WH�EHKRXGHQ�

'H�NOHPPHQ�]RUJHQ�HUYRRU�GDW�GH�ULMGUDDG�XLW�HONDDU�JHKRXGHQ�ZRUGW��=H�ZRUGHQ�LHGHUH���PHWHU�JHSODDWVW
>�@�

+HW�NRSHU�LV�YHUZHUNW�LQ DOOH�YLMI�GH�RQGHUGHOHQ���$UFDGLV�ZLO LQ�NDDUW�EUHQJHQ�KRH�KHW�NRSHU�]R�HIILFLsQW�
PRJHOLMN�NDQ�ZRUGHQ�KHUJHEUXLNW��RPGDW�NRSHU�HHQ�VFKDDUVH�JURQGVWRI >�@ LV��$UFDGLV�NUHHJ�WLMGHQV�GH�
LQYHQWDULVDWLH�YDQ�LQIRUPDWLH�ELM�NHWHQSDUWQHUV�YDDN�WH�KRUHQ�GDW�GH�NHWHQSDUWQHUV EHWURNNHQ�ZDUHQ�ELM�KHW�
YHUQLHXZHQ�YDQ�HQNHO�GH�ULMGUDGHQ��'H�KDQJGUDGHQ��<�GUDGHQ�HQ�KDQJGUDGHQ EOLMYHQ�YROJHQV�KHQ�GDQ
KDQJHQ� 'H�RQWZHUSHUV�ELM�$UFDGLV�]LMQ�ZHO�HHQV�EHWURNNHQ�ELM�HHQ�WRWDOH�ERYHQOHLGLQJYHUQLHXZLQJ��HFKWHU�
RPGDW�ELM�GH�NHWHQSDUWQHUV�GDDU�ZHLQLJ�LQIRUPDWLH�RYHU�EHVFKLNEDDU�LV��LV�HUYRRU�JHNR]HQ�RP�GH�
NHWHQDQDO\VH�HQNHO�WH�ULFKWHQ�RS�GH�ULMGUDDGYHUQLHXZLQJ��'H�NOHPPHQ�ZRUGHQ�ELM�HHQ�ULMGUDDGYHUQLHXZLQJ�
ZHO�YHUYDQJHQ�>��@��'H�NOHPPHQ�EHYDWWHQ�HFKWHU�HHQ�DQGHU�PDWHULDDO� &X1L6L��NRSHU��QLNNHO�HQ�VLOLFLXP��HQ�
596 ERXWHQ��'H�NHWHQDQDO\VH�LV�EHGRHOG�RP�GH�NHWHQ�YDQ�NRSHU�YDVW�WH�OHJJHQ��RPGDW�$UFDGLV�]LHW�GDW�GH]H�
NHWHQ�HIILFLsQWHUH�HQ�YRRUDO�PHHU�FLUFXODLU NDQ�ZRUGHQ�LQJHULFKW��'DDURP LV�JHNR]HQ�RP�RRN�GH�NOHPPHQ�
EXLWHQ�GH�VFRSH WH�ODWHQ���

$OWHUQDWLHI�VFHQDULR��.RSHUNULQJORRS

$UFDGLV�KHHIW�WLMGHQV�KDDU�ZHUN]DDPKHGHQ�LQ�YHUVFKLOOHQGH�UROOHQ�ELM�ERYHQOHLGLQJ�SURMHFW RSJHPHUNW�GDW�HU�
JHHQ�WRH]LFKW�LV�RS�GH�DIYDOYHUZHUNLQJ�YDQ�GH�VFKDDUVH�JURQGVWRI�NRSHU� +HW�YULMNRPHQG�NRSHU�XLW�GH�
ULMGUDGHQ�PRHW�DIJHJHYHQ�ZRUGHQ�DDQ�DIYDOYHUZHUNHUV�PHW�KHW�05)�NHXUPHUN��PDDU�KHW�LV�QLHW�GXLGHOLMN�ZDW�

� ,Q�GH�ULMGUDDG�LV�RRN�]LOYHU�YHUZHUNW��(FKWHU��RPGDW�KHW�DDQGHHO�]LOYHU�LQ�GH�ULMGUDDG�QLKLO�LV�LQ�YHUJHOLMNLQJ�PHW�KHW�
DDQGHHO�NRSHU�LQ�GH�ULMGUDDG ������LV�]LOYHU��>�@��LV GH]H�NHWHQDQDO\VH�HQNHO�JHULFKW�RS�KHW�NRSHU�
� 'H�NOHPPHQ�]LMQ�HFKWHU�ZHO�HHQ�LQWHUHVVDQW�RQGHUGHHO�YRRU�HHQ�DQGHUH�NHWHQDQDO\VH��=R�KHHIW�5KHYROHF�DDQJHJHYHQ�
GDW�GH�NOHPPHQ�VLQGV�HQNHOH�MDUHQ�HHQ�DQGHU�RQWZHUS�HQ�DQGHUH�VDPHQVWHOOLQJ�YDQ�PDWHULDOHQ�KHEEHQ��ZDDUGRRU�KHW�
QLHW�PHHU�RSWLPDDO�KHUJHEUXLNW�NDQ�ZRUGHQ��9URHJHU�ZHUGHQ�GH]H�NOHPPHQ�JHPDDNW�YDQ�HQNHO�NRSHU�PHW�PHHUGHUH�
RQGHUGHOHQ�GLH�JHPDNNHOLMN�XLW�HONDDU�NRQGHQ�ZRUGHQ�JHKDDOG��]RGDW�HQNHO�GH�RQGHUGHOHQ�YHUYDQJHQ�KRHIGHQ WH�ZRUGHQ�
HQ�KHW�RYHUJURWH�GHHO�YDQ�GH�NOHPPHQ�NRQ�EOLMYHQ�KDQJHQ >��@��(HQ�NHWHQDQDO\VH�RS�HQNHO�GH�NOHPPHQ�NDQ�LQ]DJH�
JHYHQ�LQ�GH�PLOLHXHIIHFWHQ�YDQ�KHW�RXGH�RQWZHUS�WHJHQRYHU�GH�PLOLHXHIIHFWHQ�YDQ�KHW�QLHXZH�RQWZHUS��
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HU�QD�DIYDOYHUZHUNLQJ�PHW�KHW�NRSHU�JHEHXUW��'DDUQDDVW�ZRUGW�GH�DDQQHPHU�QLHW�JHVWLPXOHHUG�RP�QD�WH�
GHQNHQ�RYHU�&2� UHGXFWLH�ELM�DIYDOYHUZHUNLQJ��ELMYRRUEHHOG�GRRU�KHW�NRSHU�GLUHFW�ELM�HHQ�ULMGUDDG�SURGXFHQW�LQ�
WH�OHYHUHQ�HQ�GDDUPHH�RQGHU�DQGHUH�EUDQGVWRIYHUEUXLN�XLW�H[WUD�WUDQVSRUW�WH�YHUPLMGHQ��'LW�WHUZLMO�HQNHOH�
DDQQHPHUV�GH]H�RSWLHV�ZHO�KHEEHQ�HQ�KLHU�JUDDJ�YRRU�NLH]HQ��(FKWHU�GRRUGDW�GH�RSGUDFKWJHYHU�3UR5DLO�
YRRUQDPHOLMN�QDDU�GH�NRVWHQ�NLMNW��ZRUGW�GH�DDQQHPHU�QLHW�JHVWLPXOHHUG�RP�QD�WH�GHQNHQ�RYHU�KHW�µVOXLWHQ¶�
YDQ�GH�NRSHUNULQJORRS��GH�DDQQHPHU�PRHW�QX�YRRUDO�NLH]HQ�YRRU�GH�DIYDOYHUZHUNHU�ZDDUDDQ�GH�PLQVWH�
NRVWHQ�]LMQ�YHUERQGHQ��,PPHUV��GH�DDQEHVWHGLQJHQ�YDQ�3UR5DLO�ZDDURS�GH�DDQQHPHU�LQVFKULMIW�PHW�KHW�WRWDOH�
ULMGUDDGYHUQLHXZLQJVSDNNHW��YDQ�OHYHULQJ�YDQ�ULMGUDGHQ�WRW�DIYDOYHUZHUNLQJ�YDQ�NRSHU���ZRUGW�YRRUQDPHOLMN�
JHJXQG�RS GH�ODDJVWH�SULMV��(U�]LMQ�SURGXFHQWHQ�YDQ�GH�ULMGUDGHQ�GLH�GH�RXGH�ULMGUDGHQ�LQQHPHQ HQ�GH]H
HIILFLsQW�YHUZHUNHQ LQ�KDDU�QLHXZH�ULMGUDGHQ��'DDUQDDVW�LV�ELM�HHQ�DIYDOYHUZHUNHU�QLHW�GXLGHOLMN ZDW�HU�PHW�KHW�
RXGH�NRSHU�XLW�GH�ULMGUDGHQ�ZRUGW�JHGDDQ�

3UR5DLO�3URFXUHPHQW�KHHIW DDQJHJHYHQ >��@ QDXZHOLMNV�YRRUZDDUGHQ�RI�HLVHQ�PHW�EHWUHNNLQJ�WRW�JHEUXLN�HQ�
UHWRXU�YDQ�PDWHULDOHQ�WH�VWHOOHQ�LQ�KDDU�FRQWUDFWHQ�PHW�DDQQHPHUV��=LM�HLVW�GDDUELM�RQGHU�DQGHUH�KHW�
YROJHQGH�

� 'H�DDQQHPHU�PRHW�JHEUXLN�PDNHQ�YDQ�PDWHULDDO�JHQRHPG�LQ�GH�SURGXFWFDWDORJXV�YDQ�YULMJHJHYHQ�
SURGXFWHQ�

� 'H�YULMJHNRPHQ�PDWHULDOHQ�YHUYDOOHQ�DDQ�GH�DDQQHPHU�
� 'H�YULMJHNRPHQ�PDWHULDOHQ�PRHW�GH�DDQQHPHU�LQOHYHUHQ�ELM�HHQ�LM]HUKDQGHODDU�PHW�HHQ�0HWDDO�

5HF\FOLQJ�)HGHUDWLH�NHXUPHUN��05)��
� &RQWUDFWXHHO�ZRUGHQ�HU QX�LQ�]HOG]DPH�JHYDOOHQ��PHHVWDO�RS�LQLWLDWLHI�YDQ�SURMHFWPDQDJHU��

JXQQLQJVFULWHULD��(FRQRPLVFK�0HHVW�9RRUGHOLJH�,QVFKULMYLQJ�� (09,��RS�UHF\FOHEDDUKHLG�
RSJHQRPHQ�

'H]H�HLVHQ�]RUJHQ�HUYRRU�GDW�GH�DDQQHPHU�ZRUGW�JHGZRQJHQ�RP�KDDU�RXGH�ULMGUDGHQ�DI�WH�OHYHUHQ�ELM�GH�
JRHGNRRSVWH�DIYDOYHUZHUNHU�PHW�KHW�05)�NHXUPHUN��,PPHUV�]DO�GH�DDQQHPHU�JHHQ�H[WUD�NRVWHQ�PDNHQ�
YRRU�HHQ�EHWHU�SURGXFW�DOV�KLM�GH�RSGUDFKW�DOOHHQ�NULMJW�JHJXQG�ZDQQHHU�KLM�KHW�JRHGNRRSVW�LV��=LM�ZHHW�GDQ�
QLHW�KRH�GH]H�DIYDOYHUZHUNHU�YHUYROJHQV�PHW�KHW�RXGH�NRSHU�RPJDDW�HQ�YRRU�ZHONH�GRHOHLQGHQ�KHW�GDQ�
ZRUGW�JHEUXLNW� $OV�HU�ZRUGW�JHVWXXUG�RS�UHF\FOHEDDUKHLG�PLGGHOV�ELMYRRUEHHOG�(09,�FULWHULD��]DO�GH�
DDQQHPHU EHORRQG�ZRUGHQ�RP�HHQ�DIYDOYHUZHUNHU�WH�NLH]HQ�GLH�GH�RXGH�NRSHUHQ�ULMGUDGHQ�RS�HHQ�PDQLHU�
YHUZHUNW�]RGDW�KHW�RSQLHXZ�JHEUXLNW�ZRUGW�YRRU�ULMGUDGHQ�PHW�GH]HOIGH�NRSHUHQ�OHJHULQJHQ��'LW�JHHIW�QLHW�
DOOHHQ�]HNHUKHLG�GDW�KHW�NRSHU�FLUFXODLU�ZRUGW�JHEUXLNW��PDDU�NDQ�RRN�&2� HPLVVLHV�LQ�GH�NHWHQ�UHGXFHUHQ��
2S�GH]H�PDQLHU�ZRUGHQ�LPPHUV ]XLYHULQJVHQHUJLH��WUDQVSRUWEHZHJLQJHQ�QDDU�GH�DIYDOYHUZHUNHU�HQ�GH�H[WUD�
RYHUVODJ�ELM�GH�DIYDOYHUZHUNHU�JHPHGHQ�HQ�ZRUGHQ�GH�ULMGUDGHQ�GLUHFW�QDDU�GH�SURGXFHQW�JHEUDFKW��9RRU�GH�
GXLGHOLMNKHLG�ZRUGW�GH]H�DOWHUQDWLHYH�PDQLHU�LQ�GLW�UDSSRUW�µGH�NHWHQ�YDQ�GH�NRSHUNULQJORRS¶�JHQRHPG��
2P�GH]H�YHUZDFKWLQJ�WH�WRHWVHQ��LV�EHVORWHQ�RP�HHQ�NHWHQDQDO\VH�WH�PDNHQ�RS�KHW�NRSHU�LQ�GH�
ERYHQOHLGLQJHQ��ZDDUELM�GH�&2� HPLVVLHV YDQ�DOOH�VWDSSHQ�ELM�DDQOHJ�WRW�HQ�PHW�DIYDOYHUZHUNLQJ�LQ�EHHOG�
ZRUGHQ�JHEUDFKW��

��� .HWHQPRGHO
2QGHUVWDDQG�LV�KHW�NHWHQPRGHO�YDQ�HHQ�UHJXOLHU�NHWHQSURFHV�YRRU�ULMGUDDGYHUQLHXZLQJ WRHJHYRHJG�
YHUJHOHNHQ�PHW�KHW�NHWHQPRGHO�YDQ�HHQ�ULMGUDDG ZDDU�GH�NRSHUNULQJORRS�LV�WRHJHSDVW��'H�RUDQMH�RQGHUGHOHQ�
]LMQ�GH�NHWHQVWDSSHQ��'H�QXPPHULQJ�LV�GH�XLWOHJ�YDQ�GH�VWDS�YROJHQV�GH�µ6%.�%HSDOLQJVPHWKRGH�
0LOLHXSUHVWDWLH�*HERXZHQ�HQ�*::�ZHUNHQ¶��'H�JULM]H�VWDSSHQ�ELM�KHW�.RSHUNULQJORRS�PRGHO�]LMQ�GH�
NHWHQVWDSSHQ�GLH�YHUDQGHUHQ�ZDQQHHU�GH�.RSHUNULQJORRS�ZRUGW�WRHJHSDVW�ELQQHQ�GH�ULMGUDDGYHUQLHXZLQJ��
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)LJXXU�� 8LWJHWHNHQGH�NHWHQ�ULMGUDDGYHUQLHXZLQJ
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+LHURQGHU�ZRUGHQ�GH�NHWHQRQGHUGHOHQ�LQ�PHHU�GHWDLO�WRHJHOLFKW��

����� :LQQLQJ�HQ�SURGXFWLH�ULMGUDDG�$��$�

:LQQLQJ�JURQGVWRIIHQ >�@

'H�ERYHQOHLGLQJ�EHVWDDW�YRRUQDPHOLMN�XLW�NRSHU��.RSHU�ZRUGW�LQ�YHOH�ZHUHOGGHOHQ�JHZRQQHQ��,Q�$PHULND�
�9HUHQLJGH�6WDWHQ��0H[LFR��&KLOL���LQ�$IULND��=DPELD��=DwUH���LQ�$]Ls��.D]DFKVWDQ��,QGRQHVLs��HQ�LQ�(XURSD�
�3ROHQ HQ�=ZHGHQ���

(HUVW�ZRUGHQ�PLQHUDOHQ��NRSHUHUWV��JHGROYHQ��ZDDUYDQ�FKDOFRS\ULHW��&X)H6���KHW�EHODQJULMNVWH�LV��JHYROJG�
GRRU�FKDOFROLHW��FRYHOOLHW��D]XULHW��PDODFKLHW�HQ�ERUQLHW��,Q�JHZLFKWVYHUKRXGLQJ�EHYDWWHQ�GH]H�HUWVHQ�PHHVWDO�
QLHW�PHHU�GDQ�ppQ�SURFHQW�NRSHU��+HW�PHHVWH�NRSHUHUWV�ZRUGW�JHGROYHQ�LQ�RSHQ�PLMQHQ��

9LD�FKHPLVFKH�SURFHVVHQ�ZRUGW�XLW�HUWV�KHW�NRSHU�RSJHORVW��'DDUXLW�ZRUGW�HOHNWURO\WLVFK�SXXU�NRSHU�
YHUYDDUGLJG�

.RSHU�NDQ�RRN�JHUHF\FOHG�ZRUGHQ��5HF\FOLQJ�YDQ�NRSHU�JHEHXUW�GRRU�KHW�NRSHUVFKURRW�WH�VPHOWHQ��,QGLHQ�
KHW�YHURQWUHLQLJG�LV��NDQ�KHW�JHVPROWHQ�NRSHU�ZRUGHQ�JHUDIILQHHUG��9RRU�VRPPLJH�WRHSDVVLQJHQ�ZRUGHQ�
DQGHUH�HOHPHQWHQ�WRHJHYRHJG�RP�GH�MXLVWH OHJHULQJ�WH�YHUNULMJHQ��,Q�HHQ�ULMGUDDG�LV�HHQ�GHHO�JHUHF\FOHG�
NRSHU�HQ�HHQ�GHHO�QLHXZ�NRSHU��+HW�LV�QLHW�GXLGHOLMN�KRH�GH]H�VDPHQVWHOOLQJ�]LFK�YHUKRXGW��'DDURP�LV�HU�QX�
JHNR]HQ�YRRU�����QLHXZ�NRSHU�HQ�����UHF\FOLQJ LQ�KHW�UHJXOLHUH�VFHQDULR��

2RN�ELM�GH UHF\FOLQJ�YDQ�RXGH�ULMGUDGHQ��.RSHUNULQJORRS��PRHW�QLHXZ�NRSHU�ZRUGHQ�DDQJHEUDFKW�RP�GH�
QLHXZH�ULMGUDGHQ�DDQ�GH�HLVHQ�YDQ�3UR5DLO�WH�ODWHQ�YROGRHQ��+HW�LV�QLHW�GXLGHOLMN�KRHYHHO�QLHXZ�NRSHU�ELM�GH�
RXGH�ULMGUDGHQ�PRHW�ZRUGHQ�DDQJHEUDFKW��PDDU�KHW�LV�ZHO�]HNHU�GDW�GLW�PLQGHU�]DO�]LMQ�GDQ�LQ�KHW�UHJXOLHUH�
SURFHV��RPGDW�GLW�DO�GH�MXLVWH�VDPHQVWHOOLQJ�DDQ�NRSHU�KHHIW�HQ�HQNHO�QRJ�GH�MXLVWH�GLNWH�PRHW�EHUHLNHQ��,Q�GLW�
JHYDO�ZRUGW�����QLHXZ�NRSHU�HQ�����UHF\FOLQJ�DDQJHKRXGHQ�

7UDQVSRUW�YDQ�GH�JURQGVWRIIHQ�QDDU�GH�SURGXFWLHORFDWLH

+HW�NRSHU�ZRUGW�JHWUDQVSRUWHHUG�YDQXLW�GH�ZLQQLQJ�RI�UHF\FOLQJORFDWLH�QDDU�GH�SURGXFWLHORFDWLH�YDQ�GH�
ERYHQOHLGLQJRQGHUGHOHQ��'LW�JHEHXUW�SHU�YUDFKWVFKLS�RI�SHU�YUDFKWZDJHQ��DIKDQNHOLMN�YDQ�GH�ORFDWLH��'H�
ORFDWLH�LV�RS�GLW�PRPHQW�QLHW�EHNHQG��:HO�LV�EHNHQG�GDW�NRSHU�YRRU�GH�ULMGUDGHQ�YRRU ppQ�YDQ�GH�GULH�ULMGUDDG�
SURGXFHQWHQ��,VRGUDKW� XLW�=ZHGHQ�NRPW�HQ�YHUZHUNW�ZRUGW�WRW�HHQ�QLHXZH�ULMGUDDG�LQ�'XLWVODQG>��@��'DDURP�
ZRUGW�LQ�GH]H�NHWHQDQDO\VH�GH�WUDQVSRUWDIVWDQG�DDQJHKRXGHQ�YDQXLW�=ZHGHQ QDDU�'XLWVODQG��

3URGXFWLH�ULMGUDDG��

'H�SURGXFWLH�YDQ�ULMGUDGHQ�ZRUGW�JHGDDQ�GRRU�HHQ�ULMGUDDG�SURGXFHQW��'H]H�EHYLQGHQ�]LFK�QLHW�LQ�1HGHUODQG��
DDQQHPHUV�NRSHQ�KXQ�ULMGUDGHQ�ELM�SURGXFHQWHQ�XLW�'XLWVODQG�RI�%HOJLs��'H]H�SURGXFHQWHQ�]LMQ�/DPILOO
�%HOJLs���1.7��'XLWVODQG��HQ�,VRGUDKW��'XLWVODQG�=ZHGHQ���

����� 7UDQVSRUW�HQ�DDQOHJ�ULMGUDDG $��$�
7UDQVSRUW�YDQ�SURGXFWLHORFDWLH�QDDU�SURMHFWORFDWLH

'H�ULMGUDGHQ�ZRUGHQ�QD�SURGXFWLH�QDDU�GH�SURMHFWORFDWLH�YHUYRHUG�SHU�YUDFKWZDJHQ��$DQJH]LHQ�GH]H�XLW�
'XLWVODQG RI�%HOJLs�PRHWHQ�NRPHQ��ZRUGW�JHUHNHQG�PHW�HHQ�JHPLGGHOGH�YDQ�����NP��
+HW�NDQ�]LMQ�GDW�GH�ULMGUDGHQ�LQ�HHQ�GHSRW�YDQ�5DLO3UR�ZRUGHQ�RSJHVODJHQ��PDDU�GLW�JHEHXUW�QLHW�DOWLMG��
'DDURP�ZRUGW�HU�YRRU�GH]H�EHUHNHQLQJ�QLHW�XLWJHJDDQ�YDQ�HHQ�WXVVHQWLMGV�GHSRW�ELM�5DLO3UR��PDDU�JDDQ�GH�
ULMGUDGHQ�GLUHFW�QDDU�GH�ERXZORFDWLH��

%RXZIDVH

2S�GH�ERXZORFDWLH�ZRUGHQ�GH�ULMGUDGHQ�YDQXLW�GH�YUDFKWZDJHQV�RYHUJHODGHQ�QDDU�GH�ZHUNWUHLQ��6WUXNWRQ�HQ�
$VVHW�5DLO��NHWHQSDUWQHUV�$UFDGLV��JHEUXLNHQ�EHLGH�HHQ�*(00$�WUHLQ��(FKWHU�QLHW HONH�DDQQHPHU�JHEUXLNW�
HHQ�GHUJHOLMNH�WUHLQ��0HW�HHQ�*(00$�WUHLQ�NDQ�ELM�KHW�RSKDQJHQ�YDQ�GH�QLHXZH�ULMGUDDG�GLUHFW�GH�RXGH�
ULMGUDDG�ZRUGHQ�DIJHKDDOG��'H]H�WUHLQ�NDQ�GH�ERYHQOHLGLQJ�GXV�LQ�ppQ�NHHU�RSKDQJHQ HQ�DIKDOHQ��ZDW�
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WUDQVSRUWEHZHJLQJHQ�VFKHHOW�WHQ�RS]LFKWH�YDQ�KHW�SURFHV�ZDDUELM�EHLGH�RQGHUGHOHQ�DSDUW�ZRUGHQ�XLWJHYRHUG�
,Q�GH]H�NHWHQDQDO\VH�ZRUGW�XLWJHJDDQ�YDQ�GH�*(00$�WUHLQ��PDDU�LQGLHQ�QLHW�PHW�HHQ�GHUJHOLMNH�WUHLQ�ZRUGW�
JHZHUNW�HQ�GH�WZHH�SURFHVVHQ�DI]RQGHUOLMN�YDQ�HONDDU�ZRUGHQ�XLWJHYRHUG��HQ�GDDUPHH�PHW�PHHUGHUH�
WUDQVSRUWEHZHJLQJHQ���]XOOHQ�ELM�JHOLMNEOLMYHQGH�DDQQDPHV�YRRU�GH�DQGHUH�NHWHQSURFHVVHQ�GH�&2��HPLVVLHV�
KRJHU�]LMQ�
'H�*(00$�WUHLQ�ZRUGW�QLHW�GRRU�DOOH�VSRRUDDQQHPHUV�JHEUXLNW��HFKWHU�RPGDW�GH�DDQJHJHYHQ�
VSRRUDDQQHPHUV�LQSXW�NRQGHQ�OHYHUHQ��LV�XLWJHJDDQ�YDQ�GH]H�µSULPDLUH¶�LQIRUPDWLH��'H�LQYORHG�KLHUYDQ�RS�GH�
UHSUHVHQWDWLYLWHLW�YDQ�GH�IXQFWLRQHOH�HHQKHLG�ZRUGW�EHVSURNHQ�LQ�KRRIGVWXN������

����� 2QGHUKRXG�%���
2RN�GH�ULMGUDDG KHHIW�RQGHUKRXG�QRGLJ��$OV�GH�ULMGUDDG�QLHW�YODN�KDQJW��GDQ�NXQQHQ�HU YRQNHQ�RQWVWDDQ�GLH�
VOLMWDJH�DDQ�GH�ULMGUDDG�YHURRU]DNHQ��+LHUGRRU�ZHUNW�GH�VWURRPWRHYRHU�QDDU�GH�WUHLQHQ�QLHW�PHHU�RSWLPDDO��
'H�ERYHQOHLGLQJ��HQ�YRRUQDPHOLMN�GH�ULMGUDDG��ZRUGW�GXV�UHJHOPDWLJ�JHwQVSHFWHHUG��(U�]LMQ�HQNHOH�
PHHWV\VWHPHQ�RQWZLNNHOG�ZDDUGRRU LQVSHFWLH�DDQ�GH�ERYHQOHLGLQJ�NDQ�SODDWVYLQGHQ�PHW�HHQ�UHJXOLHUH�WUHLQ��
ELMYRRUEHHOG�KHW�$721�V\VWHHP�YDQ�712��ZDDUGRRU�HU�JHHQ�HPLVVLHV�]LMQ�YHUERQGHQ�DDQ�GH�LQVSHFWLHV��0HW�
KHW�RRJ�RS�GH�WRWDOH�LQ]HW�YDQ�GH]H�V\VWHPHQ��ZRUGHQ�HU�JHHQ�H[WUD�HPLVVLHV�WRHJHNHQG�DDQ�GH�LQVSHFWLH�
YDQ�GH�ULMGUDGHQ��

����� *HEUXLN
2P�GH�SDVVDJLHUV� HQ�JRHGHUHQWUHLQHQ�RYHU�GH�WUDMHFWHQ�WH�ODWHQ�ULMGHQ��PDNHQ�]LM�JHEUXLN�YDQ�GH�
ERYHQOHLGLQJHQ��'H�ERYHQOHLGLQJHQ�ELHGHQ�KHQ�GH�VWURRPWRHYRHU�GLH�GH�WUHLQHQ�QRGLJ�KHEEHQ�RP�WH�ULMGHQ��
+HW�VWURRPYHUEUXLN�YDQ�GH]H�WUHLQHQ�ZRUGW�WRHJHNHQG�DDQ�3UR5DLO��YHUEUXLN�WUDFWLH�HQHUJLH���PDDU�RRN�GH�
16�UDSSRUWHHUW�RYHU�KHW�HOHNWULFLWHLWVYHUEUXLN�YDQ�KXQ�WUHLQHQ��ZDW�WKHRUHWLVFK�JH]LHQ�KHW]HOIGH�
HOHNWULFLWHLWVYHUEUXLN�LV��,Q�GH]H�NHWHQDQDO\VH�LV�KHW�HOHNWULFLWHLWVYHUEUXLN�YDQXLW�GH�WUDFWLH�HQHUJLH�YDQ�3UR5DLO�
DDQJHKRXGHQ��

����� (LQGH�OHYHQVGXXU�&���
,QGLHQ�GH�ULMGUDGHQ�QLHW�PHHU�YROGRHQ�DDQ�GH�YHUHLVWH�GLNWH����PP���GDQ�PRHW�GH�ULMGUDDG�YHUYDQJHQ�
ZRUGHQ��(FKWHU�GH�YHUYDQJLQJ�ZRUGW�YDDN�DO�XLWJHYRHUG��YRRUGDW�GH]H�JUHQV�EHUHLNW�LV��'LW�ZRUGW�JHGDDQ�DDQ�
GH�KDQG�YDQ�RQGHUKRXGVULFKWOLMQHQ�YDQ�3UR5DLO��*HPLGGHOG�JH]LHQ�ZRUGW�GH�ULMGUDDG�ppQ�NHHU�LQ�GH����MDDU�
YHUYDQJHQ�

*H]LHQ�KHW�IHLW�GDW�GH�ULMGUDDG�XLW ELMQD�SXXU�NRSHU�EHVWDDW��ZRUGW�GLW�YDDN�DSDUW�DIJHYRHUG�LQ�FRQWDLQHUV��'LW�
ZRUGW�GXV�QLHW�JHPHQJG�PHW�KHW�µ¶YXLOH¶¶�NRSHU��]RDOV�NDEHOV��ZDDU�QRJ�HHQ�LVRODWLHPDWHULDDO�RPKHHQ�]LW��+HW�
VFKHLGHQ�YDQ�GH]H�PDWHULDOHQ�LV�GDDURP�RRN�QLHW�QRRG]DNHOLMN��

%LM�GH�YHUYDQJLQJ�YDQ�GH ULMGUDGHQ��ZRUGW�RS�KHW]HOIGH�PRPHQW�RRN�GH�QLHXZH�ULMGUDDG�RSJHKDQJHQ �]LH�
DDQOHJ ULMGUDDG���'H]H�KDVSHO�ZRUGW�RS�HHQ�GLHSODGHU�YUDFKWZDJHQ�JHODGHQ�HQ�YHUYRHUG�QDDU�HHQ�
DIYDOYHUZHUNHU�PHW�KHW�¶0HWDDO�5HF\FOLQJ�)HGHUDWLH�NHXUPHUN��05)�¶��'H]H�DIYDOYHUZHUNHU�VPHOW�KHW�NRSHU�
RP�HQ�YHUNRRSW�GLW�PRJHOLMN�ZHHU�DDQ�HHQ�NRSHUKDQGHODDU� +HW�LV�QLHW�GXLGHOLMN�YRRU�ZHONH�GRHOHLQGH�KHW�
RPJHVPROWHQ�NRSHU�YDQ�GH�DIYDOYHUZHUNHU�ZRUGW�JHEUXLNW� 'H�SULMVRSJDYH�YRRU�KHW�RXGH�NRSHU�YRRU�GH�
DIYDOYHUZHUNHU�LV SHU�SURMHFW�LQ�KHW�FRQWUDFW�PHW�3UR5DLO�DO�YDVWJHVWHOG��9RRU�GH]H�SULMV�]DO�GH�DDQQHPHU�RRN�
GH�RXGH�ULMGUDDG�YHUNRSHQ DDQ�GH�DIYDOYHUZHUNHU��'LW�VWDDW�GDQ�ORV�YDQ�GH�NRSHUSULMV�RS�KHW�PRPHQW�YDQ�GH�
YHUNRRS YDQ�GH�RXGH�ULMGUDDG��

+HW�LV�RRN�PRJHOLMN�RP�GH�RXGH�ULMGUDGHQ�GLUHFW�QDDU�HHQ�ULMGUDDG�SURGXFHQW�WH�EUHQJHQ��'H]H�VPHOW�GH RXGH�
ULMGUDGHQ�PHW�HHQ�NOHLQ�GHHO�H[WUD�VFKRQH�NRSHU�GLUHFW�RP QDDU�QLHXZH�ULMGUDGHQ PHW�ZHHU�GH�YHUHLVWH�GLNWH
GLH�3UR5DLO�YUDDJW� 9RRU�GH�DDQQHPHU�LV�HU�RS�GLW�PRPHQW�JHHQ�H[WUD�YRRUGHHO RP�GH RXGH NRSHUHQ�
ULMGUDGHQ�GLUHFW�QDDU�GH�SURGXFHQW�WH�EUHQJHQ��]LM�NLH]HQ�YRRUQDPHOLMN�YRRU�GH�JRHGNRRSVWH�LQ]DPHODDU�PHW�
HHQ�05)�NHXUPHUN��+HW�PDDNW�GDQ�QLHW�XLW�RI�GLW�QX�RRN�HHQ�SURGXFHQW�LV�RI�QLHW��
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� .(7(13$571(56
+HW�LGHQWLILFHUHQ�YDQ�GH�NHWHQSDUWQHUV�LV�HHQ�RQGHUGHHO�YDQ�GH�NHWHQDQDO\VH��=R�ZRUGW�GXLGHOLMN�ZDW�GH�URO�LV�
YDQ�GH�NHWHQSDUWQHUV�HQ�ELM�ZLH�ZHONH�LQIRUPDWLH�RSJHYUDDJG�PRHW�ZRUGHQ�WHQ�EHKRHYH�YDQ�KHW�EHSDOHQ�YDQ�
GH�&2��HPLVVLHV LQ�GH�NHWHQ��
'DDUQDDVW LV�LQ]LFKW�LQ�GH�LQYORHG�YDQ�GH�GLYHUVH�NHWHQSDUWQHUV�YDQ�EHODQJ��2P�DQWZRRUG�WH�NXQQHQ�JHYHQ�
RS�GH�YUDDJ��µPHW�ZLH�NDQ�$UFDGLV KHW�EHVWH�VDPHQZHUNHQ�RP�&2��UHGXFWLH WH�EHUHLNHQ"¶�PRHWHQ�GH�
YROJHQGH�YUDJHQ�EHDQWZRRUG�ZRUGHQ�
� :LH�]LMQ�GH�NHWHQSDUWQHUV"
� :DDU�ELQQHQ�GH�NHWHQ�]LWWHQ�GH�JURRWVWH�HPLVVLHV"
� :HONH�NHWHQSDUWQHUV�]LMQ�EHWURNNHQ�ELM�GH�NHWHQVWDSSHQ�PHW�GH�JURRWVWH�HPLVVLHV"

2P�WH�EHSDOHQ�ZDDU�$UFDGLV GH�PHHVWH�LQYORHG�RS�GH�HPLVVLHV�KHHIW��LV�KHW�YDQ�EHODQJ�RP�WH�GHILQLsUHQ�
ZHONH�NHWHQSDUWQHUV�RS�ZHONH�PDQLHU�EHWURNNHQ�]LMQ ELM�KHW�SURMHFW��+LHU�JDDW�RQGHUKDYLJ�KRRIGVWXN�RS�LQ� 'H�
JURRWVWH�HPLVVLHV�ZRUGHQ�EHKDQGHOG�LQ�KRRIGVWXN��� ,Q�KRRIGVWXN���ZRUGHQ�GH�NHWHQSDUWQHUV�JHUHODWHHUG�
DDQ�GH�HPLVVLHV�SHU�NHWHQVWDS��

2QGHUVWDDQG�ZRUGW�DOOHUHHUVW�GH�GHILQLWLH�YDQ�GH�WHUP�NHWHQSDUWQHU�EHVFKUHYHQ��+LHUQD�ZRUGHQ�GH�
NHWHQSDUWQHUV�LQ�KHW�SURMHFW�EHQRHPG�HQ�WRHJHOLFKW��

��� 'HILQLWLH�NHWHQSDUWQHUV
.HWHQSDUWQHUV�]LMQ�SDUWLMHQ�]RZHO�XSVWUHDP�DOV�GRZQVWUHDP�LQ�GH�NHWHQ�V��YDQ�KHW�EHGULMI� ZDDU�KHW�EHGULMI�
PHH�VDPHQZHUNW��'LW�NXQQHQ�ELMYRRUEHHOG�NODQWHQ��GLVWULEXWHXUV��OHYHUDQFLHUV�RI�RSGUDFKWJHYHUV�]LMQ��
%LM�KHW�LGHQWLILFHUHQ�YDQ�NHWHQSDUWQHUV�PRHW�RQGHUVFKHLG ZRUGHQ�JHPDDNW�WXVVHQ�GLUHFWH�NHWHQSDUWQHUV�HQ�
LQGLUHFWH�NHWHQSDUWQHUV��'LUHFWH�NHWHQSDUWQHUV�]LMQ�SDUWLMHQ�LQ�GH�NHWHQ�ZDDU�$UFDGLV HHQ�FRQWUDFWXHOH�UHODWLH�
PHH�KHHIW� ]RDOV�WRHOHYHUDQFLHUV��DIQHPHUV��RQGHUDDQQHPHUV�HQ�RSGUDFKWJHYHUV��,QGLUHFWH�NHWHQSDUWQHUV�
]LMQ�SDUWLMHQ�ZDDU�$UFDGLV JHHQ�GLUHFWH��FRQWUDFWXHOH��UHODWLH�KHHIW��]RDOV�OHYHUDQFLHUV�YDQ GH�
RQGHUDDQQHPHUV��,QIRUPDWLH�RYHU�GH�&2� JHJHYHQV�YDQ�LQGLUHFWH�NHWHQSDUWQHUV�]LMQ�YRRU�$UFDGLV ODVWLJHU�
RYHU�KHW�DOJHPHHQ�PRHLOLMNHU�RP�WH�YHUNULMJHQ�YDQZHJH�GH�LQGLUHFWH�UHODWLH�

9ROJHQV�HLV���$����LQ�GH�&2� SUHVWDWLHODGGHU��GLHQW�GH�WH�FHUWLILFHUHQ�SDUWLM��$UFDGLV� YDQ GH�GLUHFWH��HQ�
SRWHQWLsOH��NHWHQSDUWQHUV�GLH�UHOHYDQW�]LMQ�YRRU�GH�XLWYRHULQJ�YDQ�GH�VFRSH���VWUDWHJLH��RYHU�VSHFLILHNH�
HPLVVLHJHJHYHQV�WH�EHVFKLNNHQ�GLH�DINRPVWLJ�]LMQ�YDQ�GLUHFWH�NHWHQSDUWQHUV��:DDU�PRJHOLMN�PRHW�$UFDGLV
RRN�YDQ�UHOHYDQWH�LQGLUHFWH�NHWHQSDUWQHUV HPLVVLHJHJHYHQV�SUREHUHQ�WH�YHUNULMJHQ��

��� .HWHQSDUWQHUV�SURMHFW
'H]H�UDSSRUWDJH�ULFKW�]LFK�RS�GH�NHWHQ�YDQ�HHQ�ULMGUDDG��$UFDGLV�YRHUW�QLHW�GH�ULMGUDDGYHUQLHXZLQJ�XLW��PDDU�
LV�YDDN�ZHO�DOV�RQWZHUSHU��SURMHFWPDQDJHU�HQ�RI�ERXZSURFHVEHJHOHLGHU�EHWURNNHQ��2P�HHQ�GXLGHOLMN�EHHOG�WH�
NULMJHQ�ZHONH�SDUWQHUV�ELM�ZHONH�NHWHQVWDS�YDQ�HHQ�ULMGUDDGYHUQLHXZLQJ�EHWURNNHQ�]LMQ��LV�FRQWDFW�JH]RFKW�
PHW�LQWHUQH�HQ�H[WHUQH�H[SHUWV��$DQ�GH�KDQG�YDQ�KXQ�LQSXW�LV�GH�YROJHQGH�WDEHO�RSJHVWHOG�PHW�GDDULQ�GH�
NHWHQSDUWQHUV�SHU�NHWHQVWDS��
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2QGHUGHHO�NHWHQ .HWHQDFWLYLWHLW .HWHQSDUWQHU 8LWOHJ

:LQQLQJ�JURQGVWRI��
SURGXFWLH�HQ�DDQOHJ�
ULMGUDDG

:LQQLQJ�JURQGVWRI�HQ�
SURGXFWLH�ULMGUDDG

3UR5DLO 6WHOW�VDPHQVWHOOLQJ�YDQ�
ULMGUDGHQ�YDVW

/DPILOO��1.7��,VRGUDKW 5LMGUDDG�SURGXFHQW
7UDQVSRUW�ULMGUDDG /DPILOO��1.7��,VRGUDKW 5LMGUDDG�SURGXFHQW��NHX]H�

YRRU�WUDQVSRUWPLGGHO
$DQQHPHU .HX]H�YRRU�SURGXFHQW�HQ�

PRJHOLMN�LQYORHG�RS�NHX]H�
YRRU�WUDQVSRUWPLGGHO

$DQOHJ�ULMGUDDG $DQQHPHU 0DQLHU�YDQ�RSKDQJHQ�
�*(00$�WUHLQ�

3UR5DLO %HVOLVW�RYHU�WLMGHQ�
EXLWHQGLHQVWVWHOOLQJ

*HEUXLN *HEUXLN�VSRRU 3UR5DLO�HQ�16��RYHULJH�
YHUYRHUGHUV

%HVOLVVHQ�KRH�YDDN�HHQ�WUHLQ�
RYHU�KHW�VSRRU�PDJ�ULMGHQ

2QGHUKRXG ,QVSHFWLHV�YDQ�ULMGUDGHQ 6WUXNWRQ�$VVHW�5DLO 9RHUW�LQVSHFWLHV�XLW

3UR5DLO 6WHOW�HLVHQ�DDQ�GH�PLQLPDOH�
ULMGUDDGGLNWH��

(LQGH�OHYHQVGXXU 9HUYDQJLQJ�ERYHQOHLGLQJ 3UR5DLO /HJW�SURFHGXUHV�YRRU

$VVHW�5DLO��6WUXNWRQ 9HUYDQJW�ERYHQOHLGLQJ��.RSHU�
YHUYDOW�DDQ�GH]H�DDQQHPHU

$IYDOYHUZHUNLQJ 9HUVFKLOOHQGH�
DIYDOYHUZHUNHUV�PHW�05)�
NHXUPHUN��ZRUGW�SHU�SURMHFW�
EHSDDOG�

2PVPHOWHQ�UHF\FOLQJ�NRSHU

7DEHO����3DUWQHUV�LQ�GH�ZDDUGHNHWHQ

+LHURQGHU�ZRUGHQ�GH�NHWHQSDUWQHUV�SHU�VWDS�WRHJHOLFKW�

3URGXFWLH�HQ�DDQOHJ��3UR5DLO
3UR5DLO�OHJW�GH�HLVHQ�YDVW�ZDDU�GH�ERYHQOHLGLQJ�DDQ�PRHW�YROGRHQ��'LW�]LMQ�RQGHU�DQGHUH�GH�VWHUNWH�YDQ�GH�
ULMGUDGHQ��GH�NHX]H�YRRU�NRSHU�HQ�GH�VDPHQVWHOOLQJ�YDQ�KHW�NRSHU��
'H�SURGXFWLH�ZRUGW�JHGDDQ�GRRU ,VRGUDKW��'XLWVODQG���1.7��'XLWVODQG��RI�/DPILOO��%HOJLs���'H�ULMGUDGHQ�
ZRUGHQ�DOWLMG�JHOHYHUG�SHU�YUDFKWZDJHQ��9DDN�ZRUGW�GLW�JHUHJHOG�YDQXLW�GH�SURGXFHQW��

'H�DDQOHJ�ZRUGW�XLWJHYRHUG�GRRU�GLYHUVH�DDQQHPHUV�]RDOV�6WUXNWRQ HQ�$VVHW�5DLO��=LM�JHEUXLNHQ�HHQ�
*(00$�WUHLQ��RI�HHQ�.52/�YRRU�GH�RYHULJH�DDQQHPHUV��GLH�KHW�RSKDQJHQ�YDQ�GH�QLHXZH�ULMGUDDG�HQ�
DIKDOHQ�YDQ�GH�RXGH�ULMGUDDG�RS�KHW]HOIGH�PRPHQW�XLWYRHUW��

*HEUXLN��3UR5DLO�HQ�16
3UR5DLO�HQ�16�EHSDOHQ�VDPHQ�KRH�YDDN�HHQ�WUHLQ�RYHU�KHW�VSRRU�PDJ�ULMGHQ��+RH�YDDN�HHQ�WUHLQ�ODQJV�GH�
ULMGUDGHQ�JDDW�EHSDDOW�PHGH�GH�PDWH�YDQ�DIVOLMWLQJ�YDQ�GH�ULMGUDGHQ�

2QGHUKRXG��$DQQHPHU�	�3UR5DLO
2RN�YRRU�KHW�RQGHUKRXG�KHHIW�3UR5DLO�SURFHGXUHV�YDVWJHOHJG��ZDDULQ�LV�DDQJHJHYHQ�ZDQQHHU�GH�
ERYHQOHLGLQJ�JHwQVSHFWHHUG�PRHW�ZRUGHQ��'H�DDQQHPHU�]RDOV�$VVHW�5DLO�RI�6WUXNWRQ�EHVOLVW�]HOI�KRH�]LM�
ELQQHQ�GH]H�HLVHQ�GH�LQVSHFWLH�XLWYRHUW�

(LQGH�OHYHQVGXXU��3UR5DLO�HQ�DDQQHPHU
2RN�ELM�YHUYDQJLQJ�DDQ�KHW�HLQGH�YDQ�GH�OHYHQVGXXU�YDQ�GH�ERYHQOHLGLQJ KHHIW 3UR5DLO�SURFHGXUHV�
YDVWJHOHJG��ZDDULQ�LV�DDQJHJHYHQ�ZDQQHHU�GH�ERYHQOHLGLQJ�YHUYDQJHQ�PRHW�ZRUGHQ��'H�DDQQHPHU�EHVOLVW�
]HOI�KRH�]LM�ELQQHQ�GH]H�HLVHQ�GH�YHUYDQJLQJ�XLWYRHUW��+HW�NRSHU�YDQ�GH�RXGH�ULMGUDGHQ�YHUYDOW�GDDUELM�RRN�
DDQ�GH�DDQQHPHU� +LM�YHUNRRSW GLW�GRRU�DDQ�HHQ�DIYDOZHUNHU�PHW�05)�NHXUPHUN�YLD�HHQ�YDVWJHVWHOGH�SULMV�LQ�
KHW�FRQWUDFW�PHW�3UR5DLO��

(LQGH�OHYHQVGXXU� $IYDOYHUZHUNHU�PHW�05)�NHXUPHUN
+HW�NRSHU�ZRUGW�YHUYROJHQV�YHUYRHUG QDDU�GH�DIYDOYHUZHUNHU�PHW�05)�NHXUPHUN� 'H�PDQLHU�YDQ�WUDQVSRUW�
ZRUGW�EHSDDOG�GRRU�GH�DIYDOYHUZHUNHU��'H DIYDOYHUZHUNHU�VPHOW�KHW�NRSHU�RP�HQ�YHUNRRSW�KHW�ZHHU�GRRU�
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YRRU�QLHXZH�GRHOHLQGHQ��+HW�LV�QLHW�GXLGHOLMN�DDQ�ZLH�KLM�GLW�GRRUYHUNRRSW��GH�RPJHVPROWHQ�NRSHU�XLW�GH�
ULMGUDGHQ�LV�LQ�GH�KXLGLJH�VLWXDWLH�GXV�QLHW�H[FOXVLHI�EHGRHOG�YRRU�QLHXZH�ULMGUDGHQ��

$UFDGLV¶�URO�LQ�GH]H�NHWHQ�OLJW�LQ�GH�YROJHQGH�SURFHVVHQ�

� 2QWZHUS�ERYHQOHLGLQJHQ
� 2QGHUVWHXQLQJ�YDQ�3UR5DLO�ELM�FRQWUDFWHQ�RSVWHOOHQ
� 2QGHUVWHXQLQJ�ELM�XLWYRHULQJ �3UR5DLO�HQ�DDQQHPHUV�
� 8LWYRHUHQ�YDQ�FRQWUROHV�WLMGHQV�ZHUNXLWYRHULQJ

��� &RQFOXVLH EHWURNNHQKHLG�NHWHQSDUWQHUV
8LW�GH�LQIRUPDWLH�EOLMNW�GDW�3UR5DLO�LQ�KDDU�SURFHGXUHV�YHHO�NDQ�YDVWOHJJHQ�LQ GH�HLVHQ�ZDDU�GH�ULMGUDGHQ DDQ�
PRHWHQ�YROGRHQ HQ�KRH�KHW�SURFHV�YDQ�DDQOHJJHQ�YDQ�GH�ULMGUDGHQ�YHUORRSW��=LM�KHHIW�HFKWHU�JHHQ�HLVHQ�
JHVWHOG�DDQ�GH��DIYDO�YHUZHUNLQJ�YDQ�GH�WH�YHUYDQJHQ�ULMGUDGHQ��+LHU�OLJW�HHQ�EHODQJULMNH�VWDS�YRRU�3UR5DLO��
=LM�NXQQHQ�ELMYRRUEHHOG�HHQ�FRQWUDFWHLV�RI�(09,�FULWHULD�RSQHPHQ�ZDDULQ�GH�DDQQHPHU�HHQ�YRRUGHHO�NULMJW�
DOV�]LM�GH�ULMGUDDG�GLUHFW�DDQ�GH SURGXFHQW�YHUNRRSW��

9HUGHU�KHEEHQ GH�DDQQHPHUV�DDQJHJHYHQ�GDW ]LM�QLHW�NXQQHQ�NLH]HQ�WXVVHQ�YHUVFKLOOHQGH�VRRUWHQ�
PDWHULDOHQ�GLH�JHEUXLNW�NXQQHQ�ZRUGHQ�LQ�GH�ULMGUDGHQ��'H�VRRUW�HQ�VDPHQVWHOOLQJ�YDQ�NRSHU�OLJW�YDVW�

'H�DDQQHPHUV�NXQQHQ�KXQ�ZHQVHQ�XLWVSUHNHQ�RYHU�GH�PDQLHU�ZDDURS�GH�QLHXZH�ULMGUDGHQ�ZRUGHQ�
DDQJHYRHUG�HQ�GH�RXGH�ULMGUDGHQ�DIJHYRHUG��(FKWHU�GH SURGXFHQW�HQ�GH�DIYDOYHUZHUNHU�KHEEHQ�XLWHLQGHOLMN�
KHW�ODDWVWH�ZRRUG�RYHU�GH�PDQLHU�ZDDURS�KHW�WUDQVSRUW�ZRUGW�XLWJHYRHUG��

$UFDGLV�NDQ�YRRUQDPHOLMN�DGYLVHUHQG�RSWUHGHQ�LQ�GLW�WUDMHFW��=LM�NDQ�]RZHO�GH�DDQQHPHU�DOV�3UR5DLO�DGYLVHUHQ�
RS�ZHONH�PDQLHU�]LM�GH�NHWHQ�HIILFLsQWHU�NXQQHQ�LQULFKWHQ��=RZHO�PHW�EHWUHNNLQJ�WRW�KHW�WUDQVSRUW�DOV�PHW�
EHWUHNNLQJ�WRW�KHW�VOXLWHQ�YDQ�GH�NULQJORRS��2P�KLHU�DOYDVW�HHQ�HHUVWH�LQGUXN�YDQ�WH�JHYHQ��]LMQ�GH�&2�

HPLVVLHV�WRHJHNHQG�DDQ�GH�YHUVFKLOOHQGH�NHWHQVWDSSHQ�YDQ�GH�ULMGUDDGYHUQLHXZLQJ��
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� .:$17,),&(5(1�9$1�(0,66,(6
'LW�KRRIGVWXN�EHVFKULMIW�

� GH�GDWDYHU]DPHOLQJ�
� GH�IXQFWLRQHOH�HHQKHLG�YDQ�GH�DQDO\VH�
� GH�LQYORHG�IDFWRUHQ RS�GH�&2��HPLVVLHV SHU�IXQFWLRQHOH�HHQKHLG�
� GH�EHUHNHQGH�&2��HPLVVLHV�

��� 'DWDYHU]DPHOLQJ
(LVHQ�GDWDNZDOLWHLW�&2��3UHVWDWLHODGGHU
,Q�HHQ�NHWHQDQDO\VH�ZRUGW�RQGHUVFKHLG�JHPDDNW�WXVVHQ�SULPDLUH�GDWD��GDWD�YDQ�GH�ZHUNHOLMNH�OHYHUDQFLHUV�
�XS��HQ�JHEUXLNHUV��GRZQ����HQ�VHFXQGDLUH�GDWD��DOJHPHQH�FLMIHUV�HQ�HLJHQ�VFKDWWLQJHQ���3ULPDLUH�GDWD�LV�
DOWLMG�EHWHU�GDQ�VHFXQGDLUH�GDWD��HFKWHU�KHW�*+*�SURWRFRO 6FRSH���6WDQGDUG��HLV���%��� VWHOW�GDW�KHW�YRRU�HHQ�
NHWHQDQDO\VH�QLHW�QRGLJ�LV�GLUHFW�XLWJHEUHLG�JHJHYHQV�RS�WH�YUDJHQ�ELM�DOOHUOHL�OHYHUDQFLHUV >�@��9RRU�HHQ�
HHUVWH�YHUVLH�LV�KHW�YROGRHQGH�RP�HQNHO�FUXFLDOH�GDWD�RS�WH�YUDJHQ��:DQQHHU�KLHUYRRU�SULPDLUH�GDWD�QLHW�
EHVFKLNEDDU�EOLMNW��GRRU�RQYROGRHQGH�PHGHZHUNLQJ�YDQXLW�NHWHQSDUWQHUV��PDJ�VHFXQGDLUH�GDWD�ZRUGHQ�
JHEUXLNW��9RRU�DOOH�UHOHYDQWH�VHFXQGDLUH�GDWD�GLHQW�GH�NHWHQDQDO\VH�LQ�SDVVHQGH�IROORZ�XS�WH�ZRUGHQ�
YRRU]LHQ�RP�ODWHU�DOVQRJ�SULPDLUH�GDWD�WH�NULMJHQ��

'DWDYHU]DPHOLQJ�YRRU�GH�NHWHQDQDO\VH�

'H�GDWD�LV�YHU]DPHOG�LQ�QDXZH�VDPHQZHUNLQJ�PHW�$UFDGLV��$UFDGLV KHHIW�ELM�KDDU�RQGHUDDQQHPHUV�
LQIRUPDWLH�RSJHYUDDJG��'H�GDWD�LV�YHUNUHJHQ�XLW�GH�YROJHQGH�EURQQHQ�

%URQ *HEUXLNWH�LQIRUPDWLH

$UFDGLV 3URFHV�SURGXFWLH��DDQOHJ��DIKDOHQ�HQ�DIYDOYHUZHUNLQJ�ULMGUDGHQ

3UR5DLO 3URGXFWVSHFLILFDWLHV�ULMGUDGHQ

'RPLQDQWLHDQDO\VH�
5+'+9�RYHU�
VSRRURQGHUGHOHQ

3URFHV�HQ�&2��HPLVVLHV SURGXFWLH��WUDQVSRUW��ERXZ�YDQ�ULMGUDGHQ

.HWHQDQDO\VH�LQVSHFWLH�
ERYHQOHLGLQJHQ��'XWFK�
5DLO &RQWURO�

3URFHV�HQ�&2��HPLVVLHV LQVSHFWLH�ULMGUDGHQ

6WUXNWRQ 3URFHV�DDQOHJ��DIKDOHQ�HQ�DIYDOYHUZHUNLQJ�ULMGUDGHQ

$VVHW�5DLO 3URFHV�DDQOHJ��DIKDOHQ�HQ�DIYDOYHUZHUNLQJ�ULMGUDGHQ

5KHYROHF 3URFHV�SURGXFWLH��DDQOHJ��DIKDOHQ�HQ�DIYDOYHUZHUNLQJ�ULMGUDGHQ

��� )XQFWLRQHOH�HHQKHLG
2P�GH�&2��HPLVVLHV LQ�6FRSH���YDQ�GH�ERYHQOHLGLQJ WH�EHUHNHQHQ�GLHQW�GH�IXQFWLRQHOH�HHQKHLG�HQ�
ELMEHKRUHQGH�V\VWHHPJUHQV�YRRU�GH�DQDO\VH�EHSDDOG�WH�ZRUGHQ��'H]H�LV�LQ�KHW�WHNVWEORN�KLHURQGHU�
JHGHILQLHHUG��

� %RYHQOHLGLQJ�%��V\VWHHP��'LW�LV�KHW�PHHVW�YRRUNRPHQGH�V\VWHHP��RRN�ZHO�YDVW�RI�NODVVLHN�JHQRHPG��
�KWWS���ZZZ�LQIUDVLWH�QO�GHILQLWLRQV�GHILQLWLRQ�SKS",'BFRQWHQW �������



'DWH�����$XJXVWXV����� �� RI���

'H�NHWHQDQDO\VH�]DO�UHNHQHQ�PHW�HHQ�OHYHQVGXXU�YDQ�GHUWLJ MDDU��HHQPDDO�GH�JHPLGGHOGH�OHYHQVF\FOXV�YDQ�
HHQ�ULMGUDDG��'LW�NDQ�JHs[WUDSROHHUG�ZRUGHQ�QDDU�PHHUGHUH�MDUHQ�HQ�RI�PHHUGHUH�ULMGUDGHQ��]RGDW�GH]H�
NHWHQDQDO\VH�YRRU�PHHUGHUH�GRHOHLQGHQ�JHEUXLNW�NDQ�ZRUGHQ��

����� 8LWVOXLWLQJHQ
9RRU�GH]H�NHWHQDQDO\VH�]LMQ�GH�YROJHQGH�XLWVOXLWLQJHQ�EHSDDOG�

� %HZHHJEDUH�DIVSDQQLQJHQ�]LMQ�QLHW�PHHJHQRPHQ
� 'H�PDWHULDOHQ�GLH�RRN�YHUZHUNW�]LMQ�LQ�HHQ�ULMGUDDG�]RDOV�]LOYHU�HQ�EURQV�]LMQ�QLHW�PHHJHQRPHQ��RPGDW�GH�

NHWHQDQDO\VH�]LFK�ULFKW�RS�GH�FLUFXODULWHLW�YDQ�KHW�NRSHU�HQ�KHW�NRSHU�KHW�YRRUQDDPVWH�PDWHULDDO�LV�ZDW�LQ�
GH�NDEHOV�ZRUGW�JHEUXLNW��

� 'H�DQGHUH�RQGHUGHOHQ�XLW�KHW�ERYHQOHLGLQJV\VWHHP��GH�YHUVWHUNLQJVOHLGLQJ��GH�KDQJGUDDG�HQ�GH�
NOHPPHQ��RPGDW�GH]H�QDXZHOLMNV�ZRUGHQ�YHUYDQJHQ �JDDQ����MDDU�PHH�WHQ�RS]LFKWH�YDQ����MDDU�YRRU�HHQ�
ULMGUDDG� RI�HHQ�DQGHUH�VDPHQVWHOOLQJ�LQ�PDWHULDDO�KHEEHQ��

����� ,QYORHGHQ�RS�GH�&2��HPLVVLH�SHU�IXQFWLRQHOH�HHQKHLG
'H�&2��HPLVVLH�SHU�IXQFWLRQHOH�HHQKHLG�ZRUGW��ORV�YDQ�KHW�RQGHUKRXG�YDQ�GH�ULMGUDDG��RRN�EHwQYORHG�GRRU�
DQGHUH IDFWRUHQ��'H]H�IDFWRUHQ�ZRUGHQ�KLHURQGHU�WRHJHOLFKW�

� +RH�LQWHQVLHYHU�KHW�EDDQYDN�EHUHGHQ�ZRUGW��KRH�YDNHU�GH ULMGUDGHQ�PRHWHQ�ZRUGHQ�YHUYDQJHQ� 0HHU�
RQGHUKRXG ]DO�GH�&2��HPLVVLHV�GLH�YULMNRPHQ�ELM�GH]H�OHYHQVIDVH GRHQ�VWLMJHQ��

� +HW�VQHOOHU�ULMGHQ�YDQ�GH�WUHLQ GRHW�GH�ULMGUDDG�YRRUDO�VOLMWHQ�RPGDW�HU�PLQGHU�JRHG�FRQWDFW�LV�WXVVHQ�
ULMGUDDG�HQ�VWURRPDIQHPHU�

��� %HUHNHQGH�&2��HPLVVLHV
'H]H�SDUDJUDDI�JHHIW�GH�UHVXOWDWHQ�YDQ�GH�&2��EHUHNHQLQJ�ZHHU��+HW�([FHOGRFXPHQW�µ$UFDGLV NHWHQDQDO\VH�
ULMGUDDGYHUQLHXZLQJ�����¶ JHHIW�HHQ�JHGHWDLOOHHUGH�EHVFKULMYLQJ�YDQ�GH�EHUHNHQLQJ�YDQ�GH�&2��HPLVVLHV�
(HQ�JHGHWDLOOHHUGH�DQDO\VH�YDQ�GH�UHVXOWDWHQ�YLQGW�SODDWV�LQ�+RRIVWXN����

)XQFWLRQHOH�HHQKHLG

'H�IXQFWLRQHOH�HHQKHLG��)(��LV�HHQ�EHVFKULMYLQJ�YDQ�GH�NHUQIXQFWLH��KHW�GHILQLHHUW�GH�GLHQVW�YDQ�KHW�
SURGXFW��9RRU�GH�ERYHQOHLGLQJ LV�GH�)(�HHQ�FRPELQDWLH�YDQ�GLHQVWHQ��NZDOLWHLWVHLVHQ�HQ�GH�SHULRGH�
ZDDURYHU�GH�ERYHQOHLGLQJ�GLHQVWGRHW� 'H�IXQFWLRQHOH�HHQKHLG�OXLGW�

5LMGUDGHQ�LQ�KHW�ERYHQOHLGLQJ�%��V\VWHHP ± YRRU�KHW�JHOHLGHQ�YDQ�HOHNWULVFKH�VWURPHQ�YRRU�GH�
WUDQVSRUW�YDQ WUHLQHQ�JHGXUHQGH�HHQ�SHULRGH�YDQ�GHUWLJ MDDU�RYHU�GH�JHKHOH�OHQJWH�DDQ�ULMGUDGHQ�
LQ�KHW�1HGHUODQGVH�VSRRUQHW��'DDUELM�LV�XLWJHJDDQ�YDQ�HHQ JHPLGGHOGH�VRRUW�WRHSDVVLQJ��WUDMHFW��
EDDQYDNVQHOKHLG��HWF����

$OOH�DQGHUH RQGHUGHOHQ�YDQ�GH�ERYHQOHLGLQJ ]RDOV�KDQJGUDGHQ��YHUVWHUNLQJVNDEHOV�HQ�NOHPPHQ YDOOHQ�
EXLWHQ�GH�V\VWHHPJUHQV�YDQ�GH]H�NHWHQDQDO\VH�



'DWH���� $XJXVWXV ���� �� RI���

7RWDDORYHU]LFKW��&2��HPLVVLHV�SHU�NHWHQVWDS

2QGHUVWDDQGH�WDEHO�EHVFKULMIW�GH�&2��HPLVVLHV�YRRU�GH�JHKHOH�NHWHQ�SHU�NHWHQVWDS��

.HWHQDQDO\VH� 5HJXOLHUH�NHWHQ�>NJ�&2�@
.RSHUNULQJORRS�
>NJ�&2�@�

:LQQLQJ�HQ�SURGXFWLH

:LQQLQJ�JURQGVWRI ���������� �����������

7UDQVSRUW�JURQGVWRIIHQ ���������� �������

3URGXFWLH�ULMGUDGHQ ���������� ����������

%RXZIDVH

7UDQVSRUW�ULMGUDGHQ�QDDU�ERXZORFDWLH ������� �������

2SKDQJHQ�ULMGUDGHQ ������� �������

*HEUXLN ���������� ����������

2QGHUKRXG��LQVSHFWLHV � �

$IYDOYHUZHUNLQJ

$IKDOHQ�ULMGUDGHQ

'LW�SURFHV�ZRUGW�RS�KHW]HOIGH�PRPHQW�XLWJHYRHUG
DOV�KHW�RSKDQJHQ�YDQ�GH�ULMGUDGHQ��

'H�&2��HPLVVLHV ]LMQ�PHHJHQRPHQ�LQ�KHW�SURFHV
µ2SKDQJHQ�ULMGUDGHQ¶�LQ�GH�%RXZIDVH�

7UDQVSRUW�RXGH�ULMGUDGHQ ������� �������

2PVPHOWHQ�ELM�DIYDOYHUZHUNHU�SURGXFHQW ���������� ����������

7RWDDO ����������� �����������

9HUJHOLMNLQJ�� NJ�&2��HPLVVLHV�SHU�NHWHQVWDS��YHUJHOHNHQ�WXVVHQ�GH�WZHH�PDQLHUHQ�YDQ�YHUZHUNHQ

,Q�ERYHQVWDDQGH�WDEHO�LV�WH�]LHQ�GDW�GH�PHHVWH�&2��HPLVVLHV�ZRUGHQ�XLWJHVWRWHQ�ELM�GH�SURGXFWLH�YDQ�GH�
ULMGUDGHQ��'LW�LV�YDQZHJH�GH�KRJH�&2� HPLVVLHIDFWRUHQ�GLH�JHDOORFHHUG�]LMQ�DDQ�GH�YHUYDDUGLJLQJ�YDQ�KHW�
NRSHU�QDDU�HHQ�ULMGUDDG��'DDUQDDVW RPYDW�KHW�JHEUXLN�YDQ�GH�ULMGUDGHQ�RRN�HHQ�VLJQLILFDQWH�&2� HPLVVLH�LQ�
GH�JHKHOH�NHWHQ��2P�HHQ�EHWHU�EHHOG�WH�NULMJHQ�PHW�ZHONH�SDUWQHUV�$UFDGLV�PRHW�JDDQ�SUDWHQ�RP�GH]H�&2��

HPLVVLHV�WH�UHGXFHUHQ��ZRUGW�LQ�GH�YROJHQGH�SDUDJUDDI�LQJHJDDQ�RS�GH�&2� HPLVVLHV�SHU�NHWHQSDUWQHU�SHU�
NHWHQVWDS���

� 2RN�ELM�GH�UHF\FOLQJ�YDQ�RXGH�ULMGUDGHQ��.RSHUNULQJORRS��PRHW�QLHXZ�NRSHU�ZRUGHQ�DDQJHEUDFKW�RP�GH�QLHXZH�ULMGUDGHQ�DDQ�GH�HLVHQ�
YDQ�3UR5DLO�WH�ODWHQ�YROGRHQ��+HW�LV�QLHW�GXLGHOLMN�KRHYHHO�QLHXZ�NRSHU�ELM�GH�RXGH�ULMGUDGHQ�PRHW�ZRUGHQ�DDQJHEUDFKW��PDDU�KHW�LV�ZHO�
]HNHU�GDW�GLW�PLQGHU�]DO�]LMQ�GDQ�LQ�KHW�UHJXOLHUH�SURFHV��RPGDW�GLW�DO�GH�MXLVWH�VDPHQVWHOOLQJ�DDQ�NRSHU�KHHIW�HQ�HQNHO�QRJ�GH�MXLVWH�GLNWH�
PRHW�EHUHLNHQ��,Q�GLW�JHYDO�ZRUGW�����QLHXZ�NRSHU�HQ�����UHF\FOLQJ�DDQJHKRXGHQ�



'DWH�����$XJXVWXV����� �� RI���

&2��HPLVVLH�SHU�NHWHQSDUWQHU
9RRU�GH�&2��HPLVVLHV�LQ�DOOH�VWDSSHQ�]LMQ�YHUVFKLOOHQGH��RQGHU�DDQQHPHUV�YHUDQWZRRUGHOLMN��,Q�GH�WDEHO�RS�GH�YROJHQGH�SDJLQD�ZRUGW�GH�YHUGHOLQJ�YDQ�GH�&2��
HPLVVLHV�SHU�NHWHQVWDS�HQ�NHWHQSDUWQHU�ZHHUJHJHYHQ�

9HUJHOLMNLQJ����NJ�&2��HPLVVLH�SHU�NHWHQSDUWQHU
2QGHUGHHO�NHWHQ .HWHQDFWLYLWHLW .HWHQSDUWQHU &2��HPLVVLHV�UHJXOLHUH�NHWHQ &2��HPLVVLHV�.RSHUNULQJORRS

.J�&2��HPLVVLHV 3HUFHQWDJH�WRY�WRWDOH�
&2��HPLVVLHV

.J�&2��HPLVVLHV� 3HUFHQWDJH�WRY�WRWDOH�
&2��HPLVVLHV

:LQQLQJ�JURQGVWRI��
SURGXFWLH�HQ�DDQOHJ�
ULMGUDDG

:LQQLQJ�JURQGVWRI ,VRGUDKW LQ�=ZHGHQ ���������� ������ ���������� �����
7UDQVSRUW�JURQGVWRI ,VRGUDKW� LQ�=ZHGHQ� ���������� ����� ������� �����
3URGXFWLH�ULMGUDDG 3UR5DLO ���������� ������ ���������� ������

/DPILOO��1.7��,VRGUDKW
7UDQVSRUW�ULMGUDDG /DPILOO��1.7��,VRGUDKW ������� ����� ������� �����

$DQQHPHU
$DQOHJ�ULMGUDDG $DQQHPHU ������� ����� ������� �����

3UR5DLO
*HEUXLN *HEUXLN�VSRRU �WUDFWLH�

HQHUJLH�
3UR5DLO�HQ�16 ���������� ������ ���������� ������

2QGHUKRXG ,QVSHFWLHV�YDQ�ULMGUDGHQ 6WUXNWRQ�$VVHW�5DLO � �

3UR5DLO � �

(LQGH�OHYHQVGXXU 9HUYDQJLQJ�DIKDOHQ�ULMGUDDG 3UR5DLO 0HHJHQRPHQ�LQ�
RSKDQJHQ�ULMGUDDG

0HHJHQRPHQ�LQ�
RSKDQJHQ�ULMGUDDG

$VVHW�5DLO��6WUXNWRQ

7UDQVSRUW�RXGH�ULMGUDGHQ $IYDOYHUZHUNHU ������� ����� ������� �����

$IYDOYHUZHUNLQJ 9HUVFKLOOHQGH�
DIYDOYHUZHUNHUV�PHW�05)�
NHXUPHUN��ZRUGW�SHU�SURMHFW�
EHSDDOG�

���������� ����� ���������� ������

,Q�GH]H�WDEHO�LV�WH�]LHQ�GDW�3UR5DLO�EHWURNNHQ�LV�ELM�GH PHHVWH NHWHQVWDSSHQ��'LW�LV�WRH�WH�VFKULMYHQ�DDQ�GH�HLVHQ�GLH�]LM�VWHOW�DDQ�KHW�PDWHULDDO�YRRU�GH�ULMGUDGHQ��
GH�VDPHQVWHOOLQJ��GH�GLNWH�HQ�KHW�SURFHV�YDQ�DDQOHJJHQ��(FKWHU��GH�OHYHUDQFLHUV�]LMQ�EHWURNNHQ�ELM�GH�NHWHQVWDSSHQ�PHW�GH�PHHVWH�&2� HPLVVLHV��KHW�SURGXFHUHQ�
YDQ�GH�ULMGUDGHQ�HQ�KHW�ZLQQHQ�YDQ�KHW�NRSHU��'LW�NRPW�GRRUGDW�NRSHU�DOV�PDWHULDDO HQ�GH�YHUYDDUGLJLQJ�YDQ�NRSHU�QDDU�HHQ�ULMGUDDG�HHQ�KRJH�&2��HPLVVLH�EHYDW�
'H�DDQQHPHU�NDQ�KDDU�ZHQVHQ�XLWVSUHNHQ�WHJHQRYHU�GH�OHYHUDQFLHU�RP�]RYHHO�PRJHOLMN�PDWHULDDO�WH�KHUJHEUXLNHQ� (FKWHU�GH�XLWHLQGHOLMNH�NHX]H�OLJW�ELM�GH�
OHYHUDQFLHU��,Q�GH�WDEHO�LV�RRN�WH�]LHQ�GDW�KHW�WUDQVSRUWHUHQ�YDQ�GH�RXGH�ULMGUDGHQ�GLUHFW�QDDU�HHQ�SURGXFHQW�LQ�'XLWVODQG�RI�%HOJLs�YRRU�HHQ�YHUODJLQJ�LQ�&2�

HPLVVLHV�]RUJW�LQ�GH�NHWHQ�YDQ�GH�.RSHUNULQJORRS��$UFDGLV�NDQ�]LFK�KLHULQ�DOV�DGYLVHXU�GXXU]DDPKHLG�RSVWHOOHQ��ZHONH�PRJHOLMNKHGHQ�]LMQ�HU�YRRU�GH�DDQQHPHU�
RP�GH�WUDQVSRUWPRGDOLWHLWHQ�HQHUJLH]XLQLJHU�WH�NLH]HQ"�(Q�ZDW�NDQ�3UR5DLO�GRHQ�RP�KHW�NLH]HQ�YDQ�HQHUJLH]XLQLJH�WUDQVSRUWPRGDOLWHLWHQ�WH�VWLPXOHUHQ�HQ�KHW�
DDQWDO�NLORPHWHUV�LQ�GH�NHWHQ�WH�UHGXFHUHQ"�+LHU�]DO�KRRIGVWXN���µYHUYROJVWDSSHQ¶�RS�LQ�JDDQ��



'DWH���� $XJXVWXV ���� �� RI���

� &21&/86,(
0HW�RQGHUKDYLJ UDSSRUW�LV�HHQ�YHUJHOLMNHQGH�DQDO\VH�JHGDDQ�RS�WZHH�VFHQDULR¶V�YDQ�HHQ�
ULMGUDDGYHUQLHXZLQJ� 'H�NHWHQDQDO\VH�KHHIW�HHQ�YHUVFKLO�LQ�&2� HPLVVLHV�ODWHQ�]LHQ�LQ�HHQ�UHJXOLHU SURFHV�
YRRU�GH�ULMGUDDGYHUQLHXZLQJ�HQ�HHQ�SURFHV�ZDDURS�KHW�HIILFLsQW�YHUZHUNHQ�YDQ�GH�RXGH�ULMGUDGHQ�LV�YHUZHUNW
�GH�.RSHUNULQJORRS�� 'LW WZHHGH�DOWHUQDWLHYH SURFHV�ODDW�]LHQ�GDW KHW�NRSHU�GDW�LV�YHUZHUNW�LQ�GH�ULMGUDDG DDQ�
KHW�HLQGH�YDQ�KDDU�OHYHQVGXXU�GLUHFW�QDDU�HHQ�SURGXFHQW�NDQ�ZRUGHQ�JHEUDFKW�WHU�DIYDOYHUZHUNLQJ�HQ�JHOLMN�
NDQ�ZRUGHQ�KHUJHEUXLNW�LQ�HHQ�QLHXZH�ULMGUDDG��'DDUPHH�ZRUGHQ�H[WUD�WUDQVSRUWNLORPHWHUV�QDDU�GH�
DIYDOYHUZHUNHU�YHUPHGHQ�HQ�LV�KHW�]HNHU�GDW�KHW�NRSHU�ZRUGW�KHUJHEUXLNW�LQ�HHQ�QLHXZH�ULMGUDDG�HQ�GDDUPHH�
GH�MXLVWH�VDPHQVWHOOLQJ�YDQ�NRSHU�YRRU�GH�ULMGUDDG�RSWLPDDO�JHEUXLNW�ZRUGW� 'DDUQDDVW�LV�RRN�DDQJHQRPHQ�
GDW�GRRU�PLGGHO�YDQ�KHW�KHUJHEUXLN�YDQ�GH�RXGH ULMGUDGHQ�PLQGHU�QLHXZ�NRSHU�QRGLJ�LV��

'H�IXQFWLRQHOH�HHQKHLG�ZDDUPHH�JHUHNHQG�LV�EHVODDW�GH�WRWDOH�KRHYHHOKHLG�ULMGUDGHQ�LQ�KHW�ERYHQOHLGLQJ�%��
V\VWHHP�± YRRU�KHW�JHOHLGHQ�YDQ�HOHNWULVFKH�VWURPHQ�YRRU�GH�WUDQVSRUW�YDQ�WUHLQHQ�JHGXUHQGH�HHQ�SHULRGH�
YDQ GHUWLJ MDDU�RYHU�GH�JHKHOH�OHQJWH�DDQ�ULMGUDGHQ�LQ�KHW�1HGHUODQGVH�VSRRUQHW��'DDUELM�LV�XLWJHJDDQ�YDQ�
HHQ�JHPLGGHOGH�VRRUW�WRHSDVVLQJ��WUDMHFW��EDDQYDNVQHOKHLG��HWF����9RRU�GH]H�IXQFWLRQHOH�HHQKHLG�LV�JHNHNHQ�
ZDDU�GH�PHHVWH�&2� HPLVVLHV LQ�GH�JHKHOH�NHWHQ�YDQ�HHQ�UHJXOLHUH�ULMGUDDGYHUQLHXZLQJ�OLJW�WHQ�RS]LFKWH�YDQ�
HHQ�ULMGUDDGYHUQLHXZLQJ�ZDDU�KHW�NRSHU�GLUHFW�ZRUGW�YHUYRHUG�QDDU�GH�SURGXFHQW�HQ�GDDUPHH�GH�
DIYDOYHUZHUNHU�YHUPHGHQ�ZRUGW��

&2��HPLVVLHV�SHU�NHWHQVWDS
,Q�GLW�UDSSRUW�]LMQ�WZHH�NHWHQDQDO\VHV�YHUJHOHNHQ��2QGHUVWDDQGH�JUDILHN�SUHVHQWHHUW�GH�&2��HPLVVLHV�SHU�
NHWHQVWDS�

*UDILHN����NJ�&2��HPLVVLHV LQ�GH�NHWHQ�YDQ�HHQ�ULMGUDDGYHUQLHXZLQJ��+LHULQ�ZRUGW�KHW�UHJXOLHUH�SURFHV��RUDQMH��PHW�KHW�
SURFHV�YDQ�GH�.RSHUNULQJORRS��]ZDUW��YHUJHOHNHQ���

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

:LQQLQJ�JURQGVWRI

7UDQVSRUW�JURQGVWRIIHQ

3URGXFWLH�ULMGUDGHQ

7UDQVSRUW�ULMGUDGHQ�QDDU�ERXZORFDWLH

2SKDQJHQ�ULMGUDGHQ

*HEUXLN

2QGHUKRXG��LQVSHFWLHV

$IKDOHQ�ULMGUDGHQ

7UDQVSRUW�RXGH�ULMGUDGHQ

2PVPHOWHQ�ELM�DIYDOYHUZHUNHU�SURGXFHQW

NJ�&2��HPLVVLHV�YDQ�NHWHQ�ERYHQOHLGLQJ��UHJXOLHU�YV�
.RSHUNULQJORRS

5HJXOLHUH�NHWHQ�>NJ�&2�@ .RSHUNULQJORRS�>NJ�&2�@
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,Q�GH�JUDILHN�LV�WH�]LHQ�GDW�KHW�YHUVFKLO�WXVVHQ�GH�NHWHQV�YRRUQDPHOLMN�OLJW�ELM�GH�ZLQQLQJ�YDQ�GH�JURQGVWRIIHQ�
HQ�KHW�WUDQVSRUW�YDQ�GH�JURQGVWRIIHQ��(U�ZRUGW�LPPHUV�DDQJHQRPHQ�GDW�����PLQGHU�QLHXZH�NRSHU�QRGLJ�LV�
LQ�KHW�DOWHUQDWLHYH�VFHQDULR�GRRUGDW�GH�ULMGUDDG�DO�GH�JRHGH�VDPHQVWHOOLQJ�DDQ�NRSHU�KHHIW�HQ�HQNHO�ZHHU�GH�
MXLVWH�GLNWH�KRRUW�WH�NULMJHQ��'DDUQDDVW�LV�HHQ�YHUVFKLO�WH�]LHQ�LQ�GH�IDVH�ZDDU�GH�RXGH�ULMGUDGHQ�QDDU�GH�
SURGXFWLHORFDWLH ZRUGHQ�JHUHGHQ��GH H[WUD�NLORPHWHUV�QDDU�GH DIYDOYHUZHUNHU�ZRUGHQ�KLHU LPPHUV�YHUPHGHQ��
+HW�RSKDQJHQ�HQ�DIKDOHQ�YDQ�GH�ULMGUDGHQ�KHHIW�HHQ�RYHUZHJHQG�ODJH�&2� HPLVVLH��'LW�NRPW�GRRUGDW�KHW�
RSKDQJHQ�HQ�DIKDOHQ�YDQ�GH�ULMGUDGHQ�JHOLMNWLMGLJ�JHEHXUW��

'H�KRRJVWH�HPLVVLHV�OLJJHQ�HFKWHU�ELM�KHW�SURGXFHUHQ�YDQ�GH�ULMGUDGHQ��(U�LV�JHHQ�FRQWDFW�JHZHHVW�PHW�HHQ�
SURGXFHQW�YDQ�ULMGUDGHQ��GH�&2� HPLVVLHV�]LMQ�EHUHNHQG�RS�EDVLV�YDQ LQIRUPDWLH�XLW�GH�GDWDEDVH�(FR,QYHQW��
2P�DDQEHYHOLQJHQ�WH�JHYHQ�RYHU�PRJHOLMNH�UHGXFWLH�LQ�GH]H�NHWHQVWDS�LV�RYHUOHJ�PHW�GH�SURGXFHQW�YDQ�
ULMGUDGHQ�QRGLJ��

,QYORHG�NHWHQSDUWQHUV
,Q�GH]H�NHWHQDQDO\VH�]LMQ�RRN�GH�&2��HPLVVLHV�JHUHODWHHUG�DDQ�GH�NHWHQSDUWQHU� +LHUXLW�LV�YRRUWJHNRPHQ�GDW�
3UR5DLO�EHWURNNHQ�LV�ELM�GH�PHHVWH�NHWHQVWDSSHQ��'LW�LV�WRH�WH�VFKULMYHQ�DDQ�GH�HLVHQ�GLH�]LM�VWHOW�DDQ�KHW�
PDWHULDDO�YRRU�GH�ULMGUDGHQ��GH�VDPHQVWHOOLQJ��GH�GLNWH�HQ�KHW�SURFHV�YDQ�DDQOHJJHQ��(FKWHU��GH�OHYHUDQFLHUV�
]LMQ�EHWURNNHQ�ELM�GH�NHWHQVWDSSHQ�PHW�GH�PHHVWH�&2� HPLVVLHV��KHW�SURGXFHUHQ�YDQ�GH�ULMGUDGHQ�HQ�KHW�
ZLQQHQ�YDQ�KHW�NRSHU��'LW�NRPW�GRRUGDW�NRSHU�DOV�PDWHULDDO�HQ�GH�YHUYDDUGLJLQJ�YDQ�NRSHU�QDDU�HHQ�ULMGUDDG�
HHQ�KRJH�&2��HPLVVLH�EHYDW��'H�DDQQHPHU�NDQ�KDDU�ZHQVHQ�XLWVSUHNHQ�WHJHQRYHU�GH�OHYHUDQFLHU�RP�
]RYHHO�PRJHOLMN�PDWHULDDO�WH�KHUJHEUXLNHQ��(FKWHU�GH�XLWHLQGHOLMNH�NHX]H�OLJW�ELM�GH�OHYHUDQFLHU��

$UFDGLV�KHHIW�ZLVVHOHQGH�UROOHQ��]LM�LV�YRRUQDPHOLMN�DOV�XLWYRHUHQG�ZHUNEHJHOHLGHU�HQ�SURMHFWPDQDJHU�
DDQZH]LJ�HQ�NDQ�GDDULQ�HQNHO�GH�HLVHQ�YROJHQ�YDQXLW�3UR5DLO�HQ�VRPV�EHVOLVVLQJHQ�QHPHQ�GLH�GH�DDQQHPHU�
RRN�NDQ�QHPHQ��

0RQLWRULQJ�YDQ�GH�&2��HPLVVLHV�
$UFDGLV PRHW�RS�GH�XLWNRPVWHQ�YDQ�GH]H�NHWHQDQDO\VH�DFWLHV�QHPHQ�RP�KDDU�&2��HPLVVLHV�LQ�GH�NHWHQ�WH�
YHUPLQGHUHQ��'H]H�DFWLHV�PRHWHQ�FRQIRUP�GH�HLVHQ�YDQ�GH�&2��3UHVWDWLHODGGHU�JHPRQLWRUG�ZRUGHQ��+LHULQ�
LV�KHW�YDQ�EHODQJ�RP�PHH�WH�QHPHQ�GDW�$UFDGLV LQ�GH�NRPHQGH�PDDQGHQ�DO�GH�ULMGUDDG�YHUQLHXZLQJ�
SURMHFWHQ�ZDDULQ�]LM�HHQ�GLUHFWH�URO�KHHIW��JDDW�PRQLWRUHQ�RS�KDDU�&2��HPLVVLHV��*HDGYLVHHUG�ZRUGW�RP�ELM�
GH]H�SURMHFWHQ�H[DFW�WH�DFKWHUKDOHQ�ZDDU�GH�ULMGUDGHQ�YDQGDDQ�NRPHQ��KRH�GH]H�DDQJHOHYHUG�ZRUGHQ��KRH�
GH�SURGXFWLH�ZRUGW�XLWJHYRHUG�HQ�ZDDU�HIILFLsQWLHPRJHOLMNKHGHQ�ELQQHQ�SURGXFWLH�OLJJHQ��KRH�GH�RXGH�
ULMGUDGHQ�ZHJJHYRHUG�ZRUGHQ�HQ�ZDDU�GH]H�YHUZHUNW�ZRUGHQ��=R�NULMJW�$UFDGLV�SHU�SURMHFW�JRHG�LQ�EHHOG�ZDW�
HU�JHEHXUW�HQ�NDQ�]LM�SHU�SURMHFW�ODWHQ�]LHQ�ZHON�HIIHFW�GLW�KHHIW�RS�GH�&2��HPLVVLHV�
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��� 'DWD�YHU]DPHOLQJ
'H�DQDO\VH�LV�YRRU�HHQ�EHODQJULMN�GHHO�JHEDVHHUG�RS�SULPDLUH�GDWD�GLH�DDQJHOHYHUG�LV�GRRU�$UFDGLV�
'H�JHJHYHQV�]LMQ�JHEDVHHUG�RS�ELMJHKRXGHQ�SURMHFWJHJHYHQV�HQ�DDQQDPHV��

%URQ *HEUXLNWH�LQIRUPDWLH

$UFDGLV 3URFHV�SURGXFWLH��DDQOHJ��DIKDOHQ�HQ�DIYDOYHUZHUNLQJ�ULMGUDGHQ

3UR5DLO 3URGXFWVSHFLILFDWLHV�ULMGUDGHQ

'RPLQDQWLHDQDO\VH�
5+'+9�RYHU�
VSRRURQGHUGHOHQ

3URFHV�HQ�&2��HPLVVLHV�SURGXFWLH��WUDQVSRUW��ERXZ�YDQ�ULMGUDGHQ

.HWHQDQDO\VH�LQVSHFWLH�
ERYHQOHLGLQJHQ��'XWFK�
5DLO�&RQWURO�

3URFHV�HQ�&2��HPLVVLHV�LQVSHFWLH�ULMGUDGHQ

6WUXNWRQ 3URFHV�DDQOHJ��DIKDOHQ�HQ�DIYDOYHUZHUNLQJ�ULMGUDGHQ

$VVHW�5DLO 3URFHV�DDQOHJ��DIKDOHQ�HQ�DIYDOYHUZHUNLQJ�ULMGUDGHQ

5KHYROHF 3URFHV�SURGXFWLH��DDQOHJ��DIKDOHQ�HQ�DIYDOYHUZHUNLQJ�ULMGUDGHQ HQ�GH�GULH�OHYHUDQFLHUV�

9RRU�HQNHOH�RQGHUGHOHQ�]LMQ�DDQQDPHV�JHGDDQ��ELMYRRUEHHOG�KHW�DDQWDO�NLORPHWHUV�GDW�JHUHGHQ�PRHW�ZRUGHQ�
QDDU�'XLWVODQG�HQ�%HOJLs��'LW�RPGDW�KHW�SHU�SURMHFW�NDQ�YHUVFKLOOHQ�ZDDU�GH�ULMGUDGHQ�ZRUGHQ�JHSURGXFHHUG�
HQ�ZDDU�GH�ULMGUDDGYHUQLHXZLQJ�LQ�1HGHUODQG�SODDWVYLQGW��(U�LV�LQ�GLW�JHYDO�JHNR]HQ�YRRU�ppQ�DDQWDO�
NLORPHWHUV�JHEDVHHUG�RS�KHW�JHPLGGHOG�DDQWDO�NLORPHWHUV�YDQ�PLGGHQ�1HGHUODQG�QDDU�PLGGHQ�'XLWVODQG�HQ�
PLGGHQ�%HOJLs��9HUGHU�KHEEHQ�GH�ERYHQOHLGLQJ�H[SHUWV�YDQ�$UFDGLV�HHQ�JURWH�ELMGUDJH�JHOHYHUG�DDQ�KHW
JHYHQ�YDQ�DGYLH]HQ�RYHU�GH�NHWHQSURFHVVHQ��GH�DDQQDPHV�HQ�KHW�DDQOHYHUHQ�YDQ�GH�MXLVWH�EURQQHQ��

��� 5HSUHVHQWDWLYLWHLW�YDQ�IXQFWLRQHOH�HHQKHLG
'H�JHNR]HQ�IXQFWLRQHOH�HHQKHLG�LV�NRUWJH]HJG�KHW�WRWDDO�DDQWDO�NLORPHWHUV�DDQ�ULMGUDGHQ��ZDDUELM�LQ�GH]H�
NHWHQDQDO\VH�YRRUQDPHOLMN�ZRUGW�JHNHNHQ�QDDU�GH�DIYDOYHUZHUNLQJ�YDQ�GH�ULMGUDGHQ�
+HW�WRWDDO�DDQWDO�NLORPHWHUV�DDQ�ULMGUDGHQ�LV�SXEOLHN�EHVFKLNEDDU��'DDUQDDVW�LV�YDVWJHOHJG�GDW�GH�ULMGUDGHQ�
PRHWHQ�ZRUGHQ�YHUYDQJHQ�ELM�HHQ�GLNWH�YDQ���PP��
'H�IXQFWLRQHOH�HHQKHLG�EHVODDW�GXV�KHW�JHKHOH�DDQWDO�NLORPHWHUV�DDQ�ULMGUDGHQ�YDQ�GH�1HGHUODQGVH�
VSRRUZHJHQ��1LHW�HON�VWXN�VSRRU�KHHIW�GH]HOIGH�GLNWH�DDQ�ULMGUDDG�KDQJHQ��GH]H�VOLMWHQ�LPPHUV�DI�GRRU�GH�
KRHYHHOKHLG�WUHLQHQ�GLH�HU�ODQJV�ULMGHQ��ZDDUELM�RQGHU�DQGHUH�GH�SDQWRJUDDI�YRRU�VOLMWDJH�NDQ�]RUJHQ��(FKWHU�
YRRU�KHW�JHKHOH�1HGHUODQGVH�VSRRUQHW�JHOGHQ�GH]HOIGH�UHJHOV�YDQXLW�3UR5DLO��ZDDUGRRU�GH�DDQQDPHV�XLW�
GH]H�NHWHQDQDO\VH�DOV�UHSUHVHQWDWLHI�YRRU�DOOH�ULMGUDGHQ�LQ�KHW�JHKHOH�VSRRUQHW�ZRUGHQ�DDQJHQRPHQ�

9HUGHU�LV�KHW�YDQ�EHODQJ�RP�DDQ�WH�JHYHQ�GDW�QLHW�DOOH�VSRRUDDQQHPHUV�PHW�HHQ�*(00$�WUHLQ�ULMGHQ��1X�LV�
XLWJHJDDQ�YDQ�HHQ�JXQVWLJ�VFHQDULR��KHW�RSKDQJHQ�YDQ�GH�GUDGHQ�JHEHXUW�WHJHOLMNHUWLMG�PHW�KHW�DIKDOHQ�YDQ�
GH�GUDGHQ���:DQQHHU�VSRRUDDQQHPHUV�JHHQ�*(00$�WUHLQ�KHEEHQ�HQ�GH�GUDGHQ�QLHW�WHJHOLMNHUWLMG�ZRUGHQ�
DIJHKDDOG�HQ�RSJHKDQJHQ��]XOOHQ�GH�HPLVVLHV�KRJHU�ZRUGHQ��DDQJH]LHQ�HHQ�H[WUD�ZHUNWUHLQ�PRHW�ULMGHQ�RP�
GH�GUDDG�RS�WH�KDQJHQ�RI�DI�WH�KDOHQ��

��� $DQEHYHOLQJHQ�YRRU�YHUEHWHULQJ�YDQ�GH�NHWHQDQDO\VH
'H�NHWHQDQDO\VH�LV�JHEDVHHUG�RS�GH�PHHVW�UHsOH�EHVFKLNEDUH�GDWD�RS�GLW�PRPHQW��$DQJH]LHQ�HU�QRJ�QLHW�
YHHO�GDWD�EHVFKLNEDDU�LV�RYHU�KHW�NHWHQSURFHV�YDQ�HHQ�ULMGUDDGYHUQLHXZLQJ��]DO�LQ�GH�NRPHQGH�MDUHQ�GH�



'DWH�����$XJXVWXV����� �� RI���

PRQLWRULQJ�YDQ�GH &2��HPLVVLHV�ELM�ULMGUDDGYHUQLHXZLQJVSURMHFWHQ�ZDDU�$UFDGLV�GLUHFW�ELM EHWURNNHQ�LV�YRRU
UHsOH GDWD�]RUJHQ��(U�]LMQ�HFKWHU�QRJ�PHHU�DDQEHYHOLQJHQ�RP�GH�NHWHQDQDO\VH�WH�YHUEHWHUHQ�

� 0HHU�LQIRUPDWLH RYHU�DIYDOYHUZHUNLQJ�YDQXLW�DIYDOYHUZHUNHU��2S�GLW�PRPHQW�LV�HU�JHHQ�FRPPXQLFDWLH�
JHZHHVW�PHW�GH�DIYDOYHUZHUNHU��+LM�NDQ�PRJHOLMN�PHHU�LQ]LFKW�JHYHQ�LQ ]LMQ�UHODWLH�PHW�GH�DDQNRSHU�YDQ�
KHW�NRSHU�HQ�]LMQ�PRJHOLMN�UHODWLH�PHW�ULMGUDDG�SURGXFHQWHQ��9RRU�QX�LV�KLHU�JHHQ�LQ]LFKW�LQ�HQ�]LMQ�GH�
DDQQDPHV�JHEDVHHUG�RS�NHQQLV�YDQXLW�GH�DDQQHPHUV��
0HHU�LQIRUPDWLH�RYHU�GH�PRJHOLMNKHGHQ�WRW�HQHUJLH�HIILFLsQWLH�ELQQHQ�GH�SURGXFWLH�YDQ�GH�ULMGUDGHQ��
+LHUYRRU�PRHW�FRQWDFW�ZRUGHQ�JHOHJG�PHW�HHQ�SURGXFHQW YDQ�GH�ULMGUDGHQ��

� 9RRU�GH]H�NHWHQDQDO\VH�]LMQ�HQNHO�GH�ULMGUDGHQ�PHHJHQRPHQ��(FKWHU�GH�DQGHUH�RQGHUGHOHQ�LQ�KHW�
ERYHQOHLGLQJ�V\VWHHP��]RDOV�GH�YHUVWHUNLQJVOHLGLQJHQ� GH�KDQJGUDGHQ HQ�GH�NOHPPHQ��EHYDWWHQ�RRN�
NRSHU��'H�DDQQDPH�LV�QX�GDW�GH]H�QLHW�ZRUGHQ�YHUYDQJHQ��RPGDW�PHHUGHUH�DDQQHPHUV�GLW�KHEEHQ�
DDQJHJHYHQ��'H�NOHPPHQ�EHYDWWHQ�HHQ�DQGHUH�VDPHQVWHOOLQJ�YDQ�NRSHU��2P�HHQ�GXLGHOLMN�EHHOG�WH�
NULMJHQ�YDQ�GH�&2��HPLVVLHV�XLW�KHW�KHOH�ERYHQOHLGLQJ�V\VWHHP LV�KHW�YDQ�EHODQJ�RP�LQ�GH�WRHNRPVW�RRN�
GH�YHUQLHXZLQJ�YDQ�GH�JHKHOH�ERYHQOHLGLQJ�PHH�WH�QHPHQ�LQ�HHQ�QLHXZH�NHWHQDQDO\VH�GLH�KLHU�ZHO�
LQIRUPDWLH�RYHU�EHVFKLNEDDU�NDQ�VWHOOHQ�

��� 0DDWVFKDSSHOLMN�YRRUWVFKULMGHQG�LQ]LFKW
0DDWVFKDSSHOLMN�YRRUWVFKULMGHQG�LQ]LFKW�LV�HHQ�HLV�GLH�GH�&2��3UHVWDWLHODGGHU�VWHOW�DDQ�NHWHQDQDO\VHV��
%LQQHQ�GH]H�WHUP�GUDDLW�KHW�RP�KHW�EHODQJ�YDQ�GH�NHWHQDQDO\VH�YRRU�]RZHO�$UFDGLV DOV�KHW�EHODQJ�YDQ�GH�
NHWHQDQDO\VH�YRRU�GH�PDUNW�PDDWVFKDSSLM��

+HW�LQ�NDDUW�EUHQJHQ�YDQ�GH�NHWHQ�YDQ�GH�ULMGUDGHQ�LQ�HHQ�ERYHQOHLGLQJ�LV�HHQ�LQJHZLNNHOG�SURFHV�JHZHHVW��
9HHO�NHWHQSDUWQHUV�LQ�GH]H�NHWHQ�ZHWHQ�QLHW�YDQ�HONDDU�ZDW�HU�JHEHXUW�PHW�GH�ULMGUDDG DOV�]LM�KHW�KHEEHQ�
DIJHOHYHUG��'DDUQDDVW�]LMQ�YHHO�DDQQHPHUV�KXLYHULJ�RYHU�KHW�IHLW�KLHU�LQIRUPDWLH�RYHU�WH�GHOHQ��KHW�JDDW�
LPPHUV�RP�HHQ�VWUDWHJLVFKH�PDQLHU�YDQ�RPJDDQ�PHW�SULMVDIVSUDNHQ�RYHU�KHW�DIYDO��$UFDGLV�KHHIW�GRRU�
PLGGHO�YDQ�PHHUGHUH�JHVSUHNNHQ�PHW�DDQQHPHUV�HQ�OHYHUDQFLHUV�YDQ�ERYHQOHLGLQJHQ�GH�NHWHQ�LQ�NDDUW�
NXQQHQ�EUHQJHQ� 'LW�KHHIW�QLHW�DOOHHQ�JHKROSHQ�ELM�KHW�LQ]LFKWHOLMN�PDNHQ�YDQ�GH�&2��HPLVVLHV�LQ�GH�NHWHQ�
YDQ�HHQ�ULMGUDDG��+HW�KHHIW�RRN�GXLGHOLMN�ODWHQ�]LHQ�GDW�GH�NHWHQ�HIILFLsQWHU�LQJH]HW�NDQ�ZRUGHQ��(HQ�
SURGXFHQW�YDQ�ERYHQOHLGLQJHQ�ULMGUDGHQ�NDQ�LPPHUV�RRN�GH�RXGH�ULMGUDDG�HIILFLsQW�RPVPHOWHQ�WRW�HHQ�QLHXZH�
ULMGUDDG��ZDDUGRRU�GH�DIYDOYHUZHUNHU�HQ�KHW�ELMEHKRUHQGH�H[WUD�WUDQVSRUW�QLHW�PRJHOLMN�LV� 6WXUHQ�RS�FLUFXODLU�
JHEUXLN�YDQ�GH�ULMGUDDG��JHHIW�HHQ�&2� UHGXFWLH�LQ�GH�ZLQQLQJ� HQ�KHW�WUDQVSRUW�YDQ�JURQGVWRIIHQ� +LHU�ZRUGW�
HFKWHU�QRJ�QLHW�RS�JHVWXXUG�YDQXLW�3UR5DLO��RPGDW�]LM�JHHQ�LQ]LFKW�KDGGHQ�LQ�GH]H�IDVH�YDQ�GH�NHWHQ��
2QGHUKDYLJH�NHWHQDQDO\VH�KHHIW�GLW�LQ]LFKW�YHUVFKDIW�HQ�JHHIW�GXLGHOLMNH�DDQJULMSLQJVSXQWHQ�YRRU�3UR5DLO�RP�
GH�NHWHQ�HIILFLsQWHU�HQ�GDDUPHH�PHW�PLQGHU�XLWVWRRW�YDQ�&2��HPLVVLHV�WH�ODWHQ�YHUORSHQ��
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��� $DQEHYHOLQJHQ�YRRU�GH�PRQLWRULQJ�YDQ�&2��HPLVVLHV
&2��HPLVVLHV�PRQLWRUHQ
2P�FRQWLQX�GH�JHJHYHQV�WH�NXQQHQ�PRQLWRUHQ��LV�KHW DDQEHYROHQ�RP�GH�&2��HPLVVLHV�ELM�HON�JHZRQQHQ�
ERYHQOHLGLQJYHUQLHXZLQJVSURMHFW�YDQ�$UFDGLV��RI�ZDDU�$UFDGLV�GLUHFW�ELM�EHWURNNHQ�LV��GH�&2��HPLVVLHV�RS�WH�
QHPHQ�RS�EDVLV�YDQ�GH�KXLGLJH�DDQQDPHV��1D�XLWYRHULQJ�YDQ�KHW�SURMHFW�]XOOHQ�GH�UHsOH�JHJHYHQV�ZRUGHQ�
RSJHYUDDJG��]RDOV�GH�GDDGZHUNHOLMNH�WUDQVSRUWDIVWDQGHQ�HQ�GH�PDQLHU�YDQ�DIYDOYHUZHUNLQJ��1D�HON�SURMHFW�
NDQ�GDQ�ZRUGHQ�JHDQDO\VHHUG�RI�GH�DDQQDPHV�QRJ�VWHHGV�NORSSHQ�RI�GDW�GH]H�ELMJHVWHOG�PRHWHQ�ZRUGHQ��

'LW�KHHIW�DOV�ELMNRPHQGH�EHODQJULMN�YRRUGHHO�GDW�GH�JHJHYHQVYHU]DPHOLQJ�UHHGV�ELM�GH�VWDUW�YDQ�KHW�SURMHFW�
RSJHVWDUW�ZRUGW��'LW�]RUJW YRRU YROOHGLJH�HQ�DFFXUDWH�GDWDYHU]DPHOLQJ��

9HUJHOLMNHQ�&2� HPLVVLHV
'RRUJDDQG�RS�ERYHQVWDDQGH�DDQEHYHOLQJ�JHHIW�KHW�PHHU�LQ]LFKW�LQ�GH�EHVSDDUGH�&2�HPLVVLHV�YDQ�GH�
.RSHUNULQJORRS�ZDQQHHU�GH�&2��HPLVVLHV�ZRUGHQ�YHUJHOHNHQ�WXVVHQ�HHQ�UHsHO SURMHFW�ZDDULQ�GH�RXGH�
ULMGUDGHQ�ZRUGHQ�RPJHVPROWHQ�ELM�HHQ�DIYDOYHUZHUNHU�HQ�KHW�RPVPHOWHQ�YDQ�GH�RXGH�ULMGUDGHQ�ELM�GH�
SURGXFHQW�YDQ�GH�QLHXZH�ULMGUDGHQ��,QGLHQ�$UFDGLV�GLW�VWUXFWXUHHO�JDDW�GRHQ��]DO�]LM�EHWURXZEDDUGHUH�
&2�HPLVVLH�JHJHYHQV�NULMJHQ�HQ�GXLGHOLMNHU�NXQQHQ�ODWHQ�]LHQ�KRHYHHO�&2�EHVSDDUG�NDQ�ZRUGHQ��

��� $FWLHV YRRU�RSVFKDOLQJ YRRU &2��UHGXFWLH

����� $GYLVHUHQGH�URO�$UFDGLV
2P�GH�&2��HPLVVLHV�LQ�GH�NHWHQ�YDQ�GH�ULMGUDGHQ�YHUGHU�WH�UHGXFHUHQ��]DO�$UFDGLV�LQ�JHVSUHN�PRHWHQ�JDDQ�
PHW 3UR5DLO�RP�GH�KXLGLJH�FRQWUDFWHLVHQ�RQGHU�GH�ORHS�WH�QHPHQ��2QGHU�DQGHUH�GH�HLVHQ�YRRU��DOWHUQDWLHI��
PDWHULDDO�HQ�KHW�ILQDQFLHHO�EHORQHQ�YDQ�DDQQHPHUV�GLH�HUYRRU�NLH]HQ�RP�GH�RXGH�ULMGUDGHQ�GLUHFW�QDDU�GH�
SURGXFHQW�WH�EUHQJHQ��]LMQ�HLVHQ�GLH�&2��UHGXFWLH�LQ�GH�NHWHQ�YDQ�HHQ�ULMGUDDG�PRJHOLMN�PDNHQ��$UFDGLV�]DO�
RYHU�GH]H�EHYLQGLQJHQ�PHW�3UR5DLO�LQ�JHVSUHN�JDDQ��

$QGHUH�PDQLHU�YDQ�FRQWUDFWHULQJ
$IKDQNHOLMN�YDQ�KHW�W\SH�ZHUN�ZRUGW�RS�YHUVFKLOOHQGH�PDQLHUHQ�PHW�GH�YHUUHNHQLQJ�YDQ�YULMJHNRPHQ�
PDWHULDDO�RPJHJDDQ�LQ�GH�FRQWUDFWHULQJ��=R�ZRUGW�GH�NRSHUSULMV�ZHONH�RSJHQRPHQ�LV�LQ�GH�DDQELHGLQJ�YDQ�
GH�DDQQHPHU�GRRU�3UR5DLO�3URFXUHPHQW�YRRU���MDDU�YDVWJH]HW��9DDN�EHVWHOW�GH�DDQQHPHU�GDDURP�VQHO�QD�GH
JXQQLQJ�GH�NRSHU��RP�ULVLFR�YDQ�SULMVVWLMJLQJ�WH�PLWLJHUHQ��HQ�VODDW�KHW�GDQ�RS��9RRU�KHW�WUDQVSRUW��
YHU]HNHULQJ�HQ�RSVODJ��HQ�DOOH�JHPRHLGH�ULVLFR¶V��QHHPW�GH�DDQQHPHU�VRPV�HHQ�DGGLWLRQHOH�SRVW�LQ�GH�
DDQELHGLQJ�RS�

3UR5DLO�YHUWURXZW�GH�DDQQHPHU�HQ�FKHFNW QLHW�RI�GH�KRHYHHOKHLG�JHUHWRXUQHHUGH�NRSHU�RYHUHHQNRPW�PHW�GH�
DDQELHGLQJ��'H�LQFHQWLYH�YRRU�GH�DDQQHPHU�EHVWDDW�HUXLW�GDW�GH�DDQELHGLQJ�FRQFXUUHUHQG�PRHW�]LMQ�RS�SULMV��
$DQJH]LHQ�RS�QHWWRSULMV�ZRUGW�JHJXQG��LV�KHW�JXQVWLJ�RP�]RYHHO�PRJHOLMN�NRSHU�LQ�GH�UHWRXUVWURRP�RS�WH�
QHPHQ��GLW�YHUODDJW�GH�RIIHUWHSULMV�HQ�YHUKRRJW�GDDUPHH�GH�ZLQNDQV��&RQFXUUHQWLH�]RUJW�GXV�YRRU�HHQ�]R�
KRRJ�PRJHOLMNH�UHWRXUVWURRP�YDQ�NRSHU�

'DDUQDDVW�]DO�HHQ�DDQQHPHU�QLHW�NLH]HQ�YRRU�HHQ�SURGXFHQW�DOV�LQQHPHU�YDQ�GH�RXGH�ULMGUDGHQ�DOV GH]H�
GXXUGHU�LV�GDQ�HHQ�UHJXOLHUH�DIYDOYHUZHUNHU��2S�GH]H�PDQLHU�VWLPXOHHUW�3UR5DLO�QLHW�GDW�HHQ�DDQQHPHU�NLMNW�
QDDU�GH�PHHVW�FLUFXODLUH�PDQLHU�YDQ�KHW�YHUZHUNHQ�YDQ�NRSHU��+HW�EHORQHQ�RS�FLUFXODLU�YHUZHUNHQ�YDQ�NRSHU�
NDQ�3UR5DLO�ELMYRRUEHHOG�GRRU�PLGGHO�YDQ�(09,�FULWHULD�YDVWOHJJHQ�LQ�KDDU�DDQEHVWHGLQJHQ��

����� 3URMHFWOHLGHQGH�HQ�XLWYRHUHQGH�URO�$UFDGLV
$UFDGLV�]DO QDDVW�KHW�PRQLWRUHQ�YDQ GH�&2� HPLVVLHV�LQ�DO�KDDU�ERYHQOHLGLQJSURMHFWHQ ZDDU�]LM�HHQ�GLUHFWH�
URO�LQ�KHHIW��RRN�SUREHUHQ�GH�DDQQHPHU WH VWLPXOHUHQ�RP�QD�WH�GHQNHQ�RYHU�KHW�FLUFXODLU�YHUZHUNHQ�YDQ�GH�
RXGH�ULMGUDGHQ��(FKWHU�GH�NHX]H�EOLMIW�DOWLMG�ELM�GH�DDQQHPHU� ,QGLHQ�$UFDGLV�KLHU�]HOI�YRRU�YHUDQWZRRUGHOLMN�LV��
]DO�]LM�NLMNHQ�QDDU�GH�PRJHOLMNKHGHQ�YRRU�FLUFXODLUH�YHUZHUNLQJ��PDDU�]DO�]LM�QRJ�ZHO�FRQFXUUHUHQG�PRHWHQ�
EOLMYHQ�LQ�KDDU�DDQELHGLQJ��'DDURP�LV�KHW�]R�EHODQJULMN�GDW�LQ�GH�FRQWUDFWHULQJ�PHHU�ZRUGW�JHVWXXUG�RS�
FLUFXODLUH�RI�HIILFLsQWH�YHUZHUNLQJ�YDQ�GH�RXGH�ULMGUDGHQ�
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����� ,QQRYHUHQGH�URO�$UFDGLV
$UFDGLV�KHHIW�GDDUQDDVW�RRN�HHQ�LQQRYHUHQGH�URO�ELQQHQ GH�UDLOVHFWRU��=LM�YRHUW�VRPV�RQGHU]RHNHQ�XLW�RP�
SUREOHPHQ�DDQ WH�SDNNHQ�ZDDU�DDQQHPHUV�RI�3UR5DLO�WHJHQDDQ�ORSHQ��=R�LV�XLW�GLW�RQGHU]RHN�QDDU�YRUHQ�
JHNRPHQ�GDW�HU�MDDUOLMNV RQJHYHHU ����WRQ�NRSHUVOLMSVHO�YHUORUHQ�JDDW�GRRU�DIVOLMWLQJ�YDQ�GH�ULMGUDGHQ >�@��'LW�
LV�]RQGH��]RZHO�YRRU�KHW�PLOLHX��GH�JURQG�UDDNW�YHURQWUHLQLJG�GRRU�KHW�NRSHU�VOLMSVHO���PDDU�RRN�ILQDQFLHHO��
NRSHU�NRVW�LPPHUV�RQJHYHHU���HXUR�SHU�NJ��9RRU�VOLMSVHO�YDQXLW�VSRRUVWDYHQ�ZRUGHQ�RS�VRPPLJH�SOHNNHQ�
PDJQHWHQ�JHSODDWVW�RP�KHW VOLMSVHO�RS�WH�YDQJHQ��9RRU�KHW�NRSHU�VOLMSVHO�LV�KLHU�QRJ�JHHQ�RSORVVLQJ�YRRU��ZDW�
KHW�HHQ�PRJHOLMN�RQGHU]RHNVRQGHUZHUS�PDDNW�YRRU�$UFDGLV�HQ�RI�RQGHU]RHNEXUHDXV�RP�GLW�SUREOHHP�RS�WH�
ORVVHQ��
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%,-/$*(����(,6(1��0(7+2',(.�(1�%(752..(1(1
(LVHQ�YDQXLW�&2��3UHVWDWLHODGGHU

'H�NHWHQDQDO\VH�LV�RSJHVWHOG�FRQIRUP�GH�HLVHQ�YDQ�GH�&2��3UHVWDWLHODGGHU��+DQGERHN�&2��3UHVWDWLHODGGHU�
��������MXQL��������

'H�&2��3UHVWDWLHODGGHU�VWHOW�GH�YROJHQGH��UDQG�YRRUZDDUGHQ�

D� 'H�NHWHQDQDO\VHV�GLHQHQ�EHWUHNNLQJ�WH�KHEEHQ�RS�GH�SURMHFWHQSRUWHIHXLOOH��'LW�LV�JHZDDUERUJG�GRRU�KHW�
XLWYRHUHQ�YDQ�GH�30&�DQDO\VH��

E� +HW�EHGULMI�GLHQW�HLJHQ�DQDO\VHV�XLW�WH��ODWHQ��YRHUHQ��+HW�PHHOLIWHQ�ELM�GH�XLWYRHULQJ�YDQ�HHQ�EHWDDOGH�
RSGUDFKW�YDQ�HHQ�NODQW�LV�QLHW�WRHJHVWDDQ��

F� (U�GLHQW�ppQ�NHWHQDQDO\VH�WH�ZRUGHQ�JHPDDNW�YRRU�HHQ�YDQ�GH�WZHH�PHHVW�PDWHULsOH�HPLVVLHV�pQ�ppQ�
DQGHUH�NHWHQDQDO\VH�YRRU�HHQ�YDQ�GH�]HV�PHHVW�PDWHULsOH�HPLVVLHV�XLW�GH�UDQJRUGH��'LW�LV�JHZDDUERUJG�
GRRU�KHW�XLWYRHUHQ�YDQ�GH�30&�DQDO\VH��

G� $�&RUSRUDWH�$FFRXQWLQJ�DQG 5HSRUWLQJ�6WDQGDUG��+RRIGVWXN���6HWWLQJ�2SHUDWLRQDO�%RXQGDULHV��JHHIW�GH�
KHUNHQEDUH�VWUXFWXXU�YDQ�HONH�NHWHQDQDO\VH��

D� %HVFKULMI�GH�EHWUHIIHQGH�NHWHQ��
E� %HSDDO�ZHONH�VFRSH���FDWHJRULHsQ�UHOHYDQW�]LMQ�
F� ,GHQWLILFHHU�GH�SDUWQHUV�LQ�GH�NHWHQ��
G� .ZDQWLILFHHU�GH�VFRSH���HPLVVLHV�
H� +HW�UHVXOWDDW�YDQ�GH�DQDO\VH�GLHQW�HHQ�DDQYXOOLQJ�WH�]LMQ�RS�GH�EHVWDDQGH��JHSXEOLFHHUGH��NHQQLV�HQ�

LQ]LFKWHQ�HQ�GLHQW�ELM�WH�GUDJHQ�DDQ�KHW�YRRUWVFKULMGHQG�PDDWVFKDSSHOLMN�LQ]LFKW�

9HUGHU�]LMQ�GH�NHWHQDQDO\VHV��FRQIRUP�GH�&2��SUHVWDWLHODGGHU��RSJHVWHOG�YROJHQV�GH�ULFKWOLMQHQ�XLW�GH�*+*�
3URWRFRO�6FRSH���6WDQGDUG�

0HWKRGLHN�NHWHQDQDO\VH

'H�NHWHQDQDO\VH�LV�RSJHGHHOG�YROJHQV�GH�KRRIGPRGXOHV�YDQ�GH�(XURSHVH�EHSDOLQJVPHWKRGHQ�
(1�������HQ�GH�(1������� PHW�LQSDVVLQJ�YDQ�YRRU�1HGHUODQG�WRHSDVVHOLMNH�VFHQDULR
V���������
7RHSDVVLQJ�YDQ�GH]H�PHWKRGHQ�LV�JHEUXLNHOLMN�YRRU�ERXZSURMHFWHQ��2QGHUVWDDQG�ILJXXU�EHVFKULMIW�GH�
YHUVFKLOOHQGH�NHWHQIDVHV�GLH�GH�PHWKRGLHN�RQGHUVFKHLGW�

� =LH�YRRU�PHHU�LQIRUPDWLH�RYHU�GH�EHSDOLQJVPHWKRGHV��
KWWSV���ZZZ�PLOLHXGDWDEDVH�QO�LPJFPV���������B6%.B%HSDOLQJVPHWKRGHBYHUVLHB�B�BGHILQLWLHI�SGI
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)LJXXU����:HHUJDYH�YDQ�YHUVFKLOOHQGH�IDVHV�LQ�GH�NHWHQDQDO\VH�YDQ�ERXZSURMHFWHQ�6WLFKWLQJ�%RXZNZDOLWHLW��������
%HSDOLQJVPHWKRGH�0LOLHXSUHVWDWLH�*HERXZHQ�HQ�*::�ZHUNHQ S����

352'8&7,()$6(��$����
'H�SURGXFWLHIDVH�LV�YHUGHHOG�LQ�GULH�VWDGLD�

�� *URQGVWRIZLQQLQJ��VWDGLXP�$���
�� 7UDQVSRUW�YDQ�JURQGVWRIZLQQLQJ�QDDU�GH�SURGXFWLHORFDWLH�YDQ�GH�JURQGVWRIIHQ��VWDGLXP�$���
�� 3URGXFWLH�YDQ�PDWHULDOHQ�RS�EDVLV�YDQ�GH�JHZRQQHQ�JURQGVWRIIHQ��VWDGLXP�$����

%LM�GH]H�NHWHQDQDO\VH�EHVODDW�GH�SURGXFWLHIDVH�GH�ZLQQLQJ�YDQ�VWDDO��WUDQVSRUW�YDQ�VWDDO�HQ�GH�SURGXFWLH�YDQ�
GH�VSRRUVWDDI�XLW�VWDDO�

%28:)$6( �$��$��
'H�ERXZIDVH�LV�YHUGHHOG�LQ�WZHH�VWDGLD�
�� 7UDQVSRUW�QDDU�ERXZORFDWLH��VWDGLXP�$����
�� %RXZ�HQ�LQVWDOODWLHSURFHV��DDQOHJ��VWDGLXP�$����

%LM�GH]H�NHWHQDQDO\VH�EHVODDW�GH�ERXZIDVH�KHW WUDQVSRUW�YDQ GH�ULMGUDDG HQ�GH�DDQOHJ�YDQ�GH�ULMGUDDG�

*(%58,.6)$6(��%��%��
'H�JHEUXLNVIDVH�LV�JURIZHJ�RSJHGHHOG�LQ�WZHH�GHOHQ��KHW�JHEUXLN�HQ�KHW�RQGHUKRXG��+HW�JHEUXLN�EHVODDW�KHW�
JHEUXLN�YDQ�KHW�SURGXFW�GDW�LQ�GH�SURGXFWLHIDVH�LV�JHPDDNW��+HW�RQGHUKRXG�ZRUGW�RRN�ZHO�GH�LQVWDQGKRXGLQJ�
JHQRHPG�HQ�LV�JHULFKW�RS�KHW�RQGHUKRXGHQ�YDQ�KHW�SURGXFW��]RGDW�KHW�]LMQ�IXQFWLH�EHKRXGW��+HW�JHEUXLN�YDQ�
GH�VSRRUVWDDI�LV�HQNHO�RQGHU�LQYORHGHQ�PHHJHQRPHQ��PDDU�LV�YHUGHU�XLWJHVORWHQ�YDQ�GH�NHWHQDQDO\VH�RPGDW�
$UFDGLV JHHQ�LQYORHG�KHHIW�RS�KRH�YDDN�HHQ�WUHLQ�JDDW��NDQ�HQ�PDJ�ULMGHQ�RYHU�KHW�VSRRU��+HW�RQGHUKRXG�LV�
MXLVW�GH�EHODQJULMNVWH�IDVH�YRRU�$UFDGLV��+HW�RYHUJURWH�GHHO�YDQ�KDDU�DFWLYLWHLWHQ�YDOW�ELQQHQ�GH�
RQGHUKRXGVIDVH�YDQ�GH�UDLOLQIUDVWUXFWXXU��'DDURP�LV�GH]H�NHWHQDQDO\VH�YRRUQDPHOLMN�JHULFKW�RS�GH�
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RQGHUKRXGVIDVH��ZDDULQ�VSHFLILHN�ZRUGW�JHNHNHQ�QDDU�KHW�RQGHUKRXG�YDQ�HHQ�VSRRUVWDDI�HQ�KRH�GLW�
RQGHUKRXG�NDQ�ELMGUDJHQ�DDQ�HHQ�ODQJHUH�OHYHQVGXXU�YDQ�HHQ�VSRRUVWDDI��

6/223� (1�9(5:(5.,1*6)$6(��&����
'H]H�IDVH�ULFKW�]LFK�YRRUDO�RS�GH�GHFRQVWUXFWLH��GHFRQVWUXFWLRQ��GHPROLWLRQ���KHW�WUDQVSRUW�YDQ�GH�PDWHULDOHQ�
QD�GHFRQVWUXFWLH�QDDU�GH�DIYDOYHUZHUNHU��KHW�DIYDOYHUZHUNLQJVSURFHV��ZDVWH�SURFHVVLQJ��HQ�GH XLWHLQGHOLMNH�
YHUZLMGHULQJ�YDQ�GH�PDWHULDOHQ��GLVSRVDO���
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%,-/$*(��� %5211(1

1XPP
HU

7LWHO
2UJDQLVDW
LH

%URQ

�
:HEVLWH�
%RYHQOHLGLQJHQ

%HQHOX[VSR
RU

KWWSV���HQF\FORSHGLH�EHQHOX[VSRRU�QHW�LQGH[�SKS�%RYHQOHLGLQJBDOJHPHHQ

�
:HEVLWH�
ERYHQOHLGLQJHQ

(QHUJLH�
YRRU]LHQLQJ

KWWS���HQHUJLHYRRU]LHQLQJ�IXQQ\PHGLD�QO�ERYHQOHLGLQJ���QLHXZ�ERYHQOHLGLQ
J�KWP

�

9RONHUUDLO�HQ�
(76�LQ�
NHWHQDQDO\VH�
3UR5DLO

9RONHUUDLO�HQ�
(76

:HEVLWH�ZZZ�6.$2�QO

�
,QIRUPDWLH�
9RVVORK

9RVVORK $DQJHOHYHUG�SHU�HPDLO

�
,QIRUPDWLH�
$UFDGLV

$UFDGLV 'LUHFWH�FRPPXQLFDWLH

�
+DQGERHN�&2��
3UHVWDWLHODGGHU�
YHUVLH���������

6.$2 %HVFKLNEDDU�RS�ZHEVLWH�ZZZ�6.$2�QO

�
'RPLQDQWLHDQDO\
VH��������

5R\DO�
+DVNRQLQJ�
'+9

$DQJHOHYHUG

�

*URQGVWRIIHQ��
ZLH�WUHNW�HU�DDQ�
KHW�ODQJVWH�
HLQG"�������

912�1&:
KWWSV���ZZZ�YQR�
QFZ�QO�VLWHV�GHIDXOW�ILOHV�GRZQORDGDEOHVBYQR�)RUXPB����BJURQGVWRIIHQB��
���B��SGI

� .RSHU

9HUHQLJLQJ�
1HGHUODQGVH�
0HWDDO�
LQGXVWULH

KWWSV���ZZZ�YQPL�QO�LQGH[�SKS"SDJH �

��
,QIRUPDWLH�$VVHW�
5DLO

$VVHW�5DLO 'LUHFWH�H�PDLO�FRPPXQLFDWLH

��
*HVSUHN�
6WUXNWRQ

6WUXNWRQ 'LUHFWH�FRPPXQLFDWLH

��
*HVSUHN�
5KHYROHF

5KHYROHF 'LUHFWH�FRPPXQLFDWLH

��
.RSHUNULQJORRS
���������

$UFDGLV 9HUWURXZHOLMN�UDSSRUW�YRRU�3UR5DLO
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$UFDGLV�1HGHUODQG�%�9�

3RVWEXV�����

�����%$�
V�+HUWRJHQERVFK

1HGHUODQG

������������������

ZZZ�DUFDGLV�FRP

3URMHFWQXPPHU��'����������������

2Q]H�UHIHUHQWLH��


