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6XPPDU\
7KH GLUHFWLYH�RQ�WKH�SURWHFWLRQ�RI�ZDWHUV�DJDLQVW�SROOXWLRQ�FDXVHG�E\�QLWUDWHV�IURP
DJULFXOWXUDO�VRXUFHV��1LWUDWHV�'LUHFWLYH´���������(&��DLPV�DW�UHGXFLQJ�ZDWHU�SROOXWLRQ
FDXVHG�RU�LQGXFHG�E\�QLWUDWHV�IURP�WKHVH�VRXUFHV�DQG�DW�SUHYHQWLQJ�VXFK�IXUWKHU
SROOXWLRQ��)URP������������RQZDUGV�WKH�DPRXQW�RI�QLWURJHQ�LQ�WKH�PDQXUH�DSSOLHG�WR
WKH ODQG�PD\�QRW�H[FHHG�����NJ�KD��$FFRUGLQJ�WR�$QQH[�,,,��VXE��E�RI�WKLV�'LUHFWLYH�
0HPEHU�6WDWHV�PD\�IL[�D�GLIIHUHQW�DPRXQW�RI�QLWURJHQ�WKDQ�VWLSXODWHG�LQ�WKH�VWDQGDUG
�GHURJDWLRQ���7KLV�GHURJDWLRQ�PXVW�EH�MXVWLILHG�RQ�WKH�EDVLV�RI�REMHFWLYH�FULWHULD�DQG
PD\ QRW�SUHMXGLFH�WKH�HQYLURQPHQWDO�REMHFWLYHV�RI�WKH�GLUHFWLYH��$QQH[�,,,�GHVFULEHV
IRXU�GLIIHUHQW�FULWHULD��H�J��ORQJ�JURZLQJ�VHDVRQV��FURSV�ZLWK�KLJK�QLWURJHQ�XSWDNH�
KLJK QHW�SUHFLSLWDWLRQ�LQ�WKH�YXOQHUDEOH�]RQH�DQG�VRLOV�ZLWK�DQ�H[FHSWLRQDOO\�KLJK�GH�
QLWULILFDWLRQ�FDSDFLW\�
7KH 'XWFK�JRYHUQPHQW�KDV�DQQRXQFHG�LWV�LQWHQWLRQ�WR�PDNH�D�UHTXHVW�WR�WKH�(XURSHDQ
&RPPLVVLRQ�IRU�D�GHURJDWLRQ�IURP�WKH�PDQXUH�VWDQGDUG�RI�����NJ�KD�QLWURJHQ��LQ
������DFFRUGLQJ�WR�WKH�(&�1LWUDWHV�'LUHFWLYH��$UJXPHQWV�IRU�GHURJDWLRQ�LQ�WKH�FDVH�RI
JUDVVODQG��D�ORQJ�JURZLQJ�VHDVRQ�DQG�D�KLJK�QLWURJHQ�XSWDNH�FRPSDUHG�WR�DUDEOH�FURSV�
ZLOO�EH�SUHVHQWHG�KHUH��%DVHG�RQ�QXPHURXV�ILHOG�VWXGLHV�WKH�QLWURJHQ�XSWDNH�E\
JUDVVODQG�XQGHU�'XWFK�VRLO�DQG�FOLPDWH�FRQGLWLRQV�LV�DERXW��������NJ�KD�KLJKHU�WKDQ
WKH QLWURJHQ�XSWDNH�E\�DUDEOH�FURSV��7KLV�LV�YDOLG��IRU�ERWK�SHUPDQHQW�DQG�WHPSRUDU\
JUDVVODQG�
0DQXUH�IURP�OLYHVWRFN�FDQ�EH�DSSOLHG�WR�WKH�VRLO�XQGHU�FRQWUROOHG�FRQGLWLRQV�DV�VOXUU\
IURP�WKH�VWDEOH�RU�DV�GXQJ�DQG�XULQH��UHWXUQHG�GLUHFWO\�WR�WKH�SDVWXUH�GXULQJ�JUD]LQJ�
)LHOG VWXGLHV�KDYH�VKRZQ�WKDW�WKH�OHYHO�RI�QLWURJHQ�OHDFKLQJ�IURP�DSSOLHG�VOXUU\�LV
FRPSDUDEOH�ZLWK�OHDFKLQJ�DV�D�UHVXOW�RI�FKHPLFDO�IHUWLOLVHU�DSSOLFDWLRQ��1LWURJHQ�ZKLFK
LV UHWXUQHG�WR�WKH�VRLO�GXULQJ�JUD]LQJ��KRZHYHU��OHDGV�WR�KLJKHU�OHDFKLQJ�GXH�WR�WKH
XQHYHQ GLVWULEXWLRQ�WR�WKH�SDVWXUH�LQ�ORFDOLVHG�SDWFKHV�RI�GXQJ�DQG�XULQH�
7KH OHDFKLQJ�RI�QLWURJHQ�LV�JUHDWHU�IRU�GD\�DQG�QLJKW�JUD]LQJ�WKDQ�GD\WLPH�DQG�]HUR
JUD]LQJ DORQH��7KH�XWLOLVDWLRQ�RI�PDQXUH�GHULYHG�QLWURJHQ�LV�LPSURYHG�ZKHQ�DSSOLHG�WR
WKH VRLO�DV�VOXUU\�
7KH 'XWFK�SROLF\�RQ�PLQHUDOV�IURP�DJULFXOWXUDO�VRXUFHV�DLPV�DW�WKH�UHGXFWLRQ�RI�WKH
QLWURJHQ�DQG�SKRVSKRUXV�VXUSOXVHV�RQ�IDUPV�LQ�FRPSOLDQFH�ZLWK�WKH�HQYLURQPHQWDO
REMHFWLYHV�IRU�VRLO��JURXQGZDWHU�DQG�VXUIDFH�ZDWHU��:LWK�UHVSHFW�WR�QLWURJHQ��WKLV
PLQHUDO�SROLF\�DLPV�DW�UHDFKLQJ�WKH�QLWUDWH�FRQFHQWUDWLRQ�RI����PJ�O�LQ�VKDOORZ
JURXQGZDWHU�XQGHU�DJULFXOWXUDO�ODQG�DQG�D�UHGXFWLRQ�RI�����LQ�QLWURJHQ�OHDFKLQJ�WR
VXUIDFH�ZDWHU�ZKHQ�FRPSDUHG�WR�����������OHYHOV�
7KH OHYHO�RI�QLWURJHQ�OHDFKLQJ�RQ�FDWWOH�IDUPV�GHSHQGV�RQ�WKH�OHYHO�RI�QLWURJHQ�VXSSO\
DQG�WKH�LQWHQVLW\�RI�JUD]LQJ��7KH�PLQHUDO�SROLF\�UHJXODWHV�WKH�WRWDO�QLWURJHQ�VXSSO\�WR
WKH VRLO�DQG�ZLOO�OLPLW�WKH�JUD]LQJ�E\�FDWWOH��EHFDXVH�IDUPHUV�DUH�IRUFHG�WR�LQFUHDVH�WKH
XWLOLVDWLRQ�RI�QLWURJHQ�IURP�PDQXUH��)XUWKHUPRUH��ZKHQ�WKH�FDWWOH�GHQVLW\�LV�JUHDWHU
DQG�WKH�DPRXQW�RI�QLWURJHQ�SURGXFHG�E\�WKH�OLYHVWRFN�LV�IXOO\�DSSOLHG�WR�WKH�JUDVVODQG
RQ WKH�IDUP��WKH�V\VWHP�RI�QLWURJHQ�VXUSOXV�VWDQGDUGV�OHDGV�WR�D�GHFUHDVH�LQ�WKH�DPRXQW
RI FKHPLFDO�IHUWLOLVHU�ZKLFK�FDQ�EH�DSSOLHG��,Q�WKLV�ZD\�WKH�REMHFWLYHV�RI�WKH�'LUHFWLYH
ZLOO�EH�UHDOLVHG�
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+HUH��LQIRUPDWLRQ�IURP�ILHOG�VWXGLHV��IDUP�VFDOH�JURXQGZDWHU�PRQLWRULQJ�DQG�IDUP�
VFDOH�PRGHO�FDOFXODWLRQV�KDV�EHHQ�XVHG�WR�GHULYH�WKH�PD[LPXP�DPRXQW�RI�QLWURJHQ
IURP�PDQXUH�ZKLFK�FDQ�EH�DSSOLHG�WR�JUDVVODQG�RI�FDWWOH�IDUPV��7KLV�DPRXQW�KDV�WR
FRPSO\�ZLWK�D�PD[LPXP�QLWUDWH�FRQFHQWUDWLRQ�RI����PJ�O�LQ�WKH�VKDOORZ�JURXQGZDWHU
XQGHU�JUDVVODQG��$�IXUWKHU�FRQGLWLRQ�LV�WKDW�FRZV�DUH�DOORZHG�WR�JUD]H��DW�OHDVW�LQ
GD\WLPH��
7R FRQFOXGH���WKH�DPRXQW�RI�QLWURJHQ�ZLWK�PDQXUH�RQ�VRLO�ZLWK�D
PHGLXP�WR�KLJK�VRLO�PRLVWXUH�KROGLQJ�FDSDFLW\�RI�DERXW�����NJ�KD�DQG�RQ�VRLO�ZLWK�D
ORZ VRLO�PRLVWXUH�KROGLQJ�FDSDFLW\�RI�DERXW�����NJ�KD������NJ�KD�ZLWK�VSULQNOHU
LUULJDWLRQ��FDQ�EH�DSSOLHG�WR�JUDVVODQG�LQ�DFFRUGDQFH�ZLWK�WKH�HQYLURQPHQWDO
REMHFWLYHV�RI�WKH�1LWUDWHV�'LUHFWLYH��7KH�PRGHO�FRPSXWDWLRQV�DUH�LQ�JRRG�DJUHHPHQW
ZLWK�WKH�UHVXOWV�RI�ILHOG�DQG�PRQLWRULQJ�GDWD�
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9RRUZRRUG
,Q GH�EULHI�YDQ����VHSWHPEHU������DDQ�GH�YRRU]LWWHU�YDQ�GH�7ZHHGH�.DPHU�GHU�6WDWHQ�
*HQHUDDO��KHEEHQ�GH�PLQLVWHU�YDQ�/DQGERXZ��1DWXXUEHKHHU�HQ�9LVVHULM�HQ�GH�PLQLVWHU
YDQ�9RONVKXLVYHVWLQJ��5XLPWHOLMNH�2UGHQLQJ�HQ�0LOLHXEHKHHU�GH�YRRUQHPHQV�YDQ�GH
UHJHULQJ�YRRU�HHQ�LQWHJUDOH�DDQSDN�YDQ�GH�PHVWSUREOHPDWLHN�XLWHHQJH]HW�
'DDULQ�LV�DDQJHNRQGLJG�GDW�DDQ�GH�(XURSHVH�&RPPLVVLH�YHU]RFKW�]DO�ZRUGHQ�YRRU
JUDVODQG�HHQ�KRJHUH�VWLNVWRIJLIW�PHW�GLHUOLMNH�PHVW�WH�PRJHQ�WRHVWDDQ�GDQ�GH�QRUP�GLH
LQ GH�(XURSHVH�1LWUDDWULFKWOLMQ�LV�RSJHQRPHQ�
'H 1LWUDDWULFKWOLMQ�VFKULMIW�YRRU�GDW�XLWHUOLMN�YDQDI����GHFHPEHU������KHW�JHEUXLN�YDQ
GLHUOLMNH�PHVW�RS�ODQGERXZJURQG�QLHW�PHHU�PDJ�]LMQ�GDQ�GH�KRHYHHOKHLG�PHVW�GLH����
NJ 1�EHYDW��2S�EDVLV�YDQ�ELMODJH�,,,��RQGHUGHHO��E�YDQ�GH]H�ULFKWOLMQ��ZRUGW
DDQJHJHYHQ�GDW�OLGVWDWHQ�HHQ�DQGHUH�KRHYHHOKHLG�GDQ�GH]H�����NJ�1�PRJHQ
YDVWVWHOOHQ�9RRUZDDUGH�LV�GDDUELM�GDW�GH�KRHYHHOKHGHQ�]RGDQLJ�ZRUGHQ�YDVWJHVWHOG�GDW
JHHQ�DIEUHXN�ZRUGW�JHGDDQ�DDQ�KHW�EHUHLNHQ�YDQ�GH�GRHOVWHOOLQJHQ�YDQ�GH�(XURSHVH
1LWUDDWULFKWOLMQ�HQ�GH]H�GHURJDWLH�ZRUGW�JHPRWLYHHUG�
'H GLUHFWHXU�'ULQNZDWHU��:DWHU��/DQGERXZ�YDQ�KHW�0LQLVWHULH�YDQ�9RONVKXLVYHVWLQJ�
5XLPWHOLMNH�2UGHQLQJ�HQ�0LOLHXEHKHHU�KHHIW�ELM�EULHI�YDQ����RNWREHU�������NHQPHUN
':/�������������DDQ�KHW�5,90��JHYUDDJG�RP��RQGHUVWHXQG�GRRU�ODQGERXZ�
LQVWLWXWHQ��DDQ�WH�JHYHQ�ZHONH�KRHYHHOKHLG�VWLNVWRI�PHW�GLHUOLMNH�PHVW�RS�JUDVODQG
JHEUDFKW�NDQ�ZRUGHQ��JHOHW�RS�GH�JHQRHPGH�PRJHOLMNKHLG�YRRU�/LGVWDWHQ�RP�HHQ
DQGHUH�KRHYHHOKHLG�YDVW�WH�VWHOOHQ�GDQ�JHQRHPG�LQ�GH�1LWUDDWULFKWOLMQ�
'RRU�PHGHZHUNHUV�YDQ�KHW�3UDNWLMNRQGHU]RHN�5XQGYHH��6FKDSHQ�HQ�3DDUGHQ��35��
YDQ�KHW�3ODQW�5HVHDUFK�,QWHUQDWLRQDO�HQ�YDQ�$OWHUUD��:DJHQLQJHQ�85��LV�GH�GDDUYRRU
EHQRGLJGH�NHQQLV�LQJHEUDFKW�RYHU�VWLNVWRIVWURPHQ�RS�JUDVODQG��]RZHO�RS
SHUFHHOVQLYHDX�DOV�RS�EHGULMIVQLYHDX�
+HW 5,90�KHHIW�]LFK�JHULFKW�RS�GH�JHYROJHQ�YRRU�GH�PLOLHXNZDOLWHLW�HQ�KHHIW��LQ
VDPHQVSUDDN�PHW�GH�DQGHUH�EHWURNNHQ�LQVWHOOLQJHQ��GH�XLWHLQGHOLMNH�UDSSRUWDJH
XLWJHYRHUG�
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6DPHQYDWWLQJ
&RQFOXVLH
2S EDVLV�YDQ�GH�KXLGLJH�NHQQLV�HQ�XLWJDDQGH�YDQ�GH�1HGHUODQGVH�PHVWUHJHOJHYLQJ��GH
V\VWHPDWLHN�YDQ�0LQDV�PHW�GH�ELMEHKRUHQGH�YHUOLHVQRUPHQ�HQ�GH�SURKLELWLHYH�KHIILQJ
YRRU�VWLNVWRI��NDQ�HHQ�GHURJDWLH�RS�JUDVODQG�ZRUGHQ�JHPRWLYHHUG�YDQ�FD������NJ�KD�RS
YRFKWKRXGHQGH�JURQGHQ�HQ�FD������NJ�KD�RS�GURJH�JURQGHQ��FD������NJ�KD�DOV�GH]H
ZRUGHQ EHUHJHQG���+HW�LV�QLHW�QRGLJ�RP�KLHUELM�HHQ�RQGHUVFKHLG�WH�PDNHQ�WXVVHQ
SHUPDQHQW�HQ�WLMGHOLMN�JUDVODQG��'H�GHURJDWLH�GLHQW�HFKWHU�QLHW�WH�JHOGHQ�YRRU�JUDV�GDW
DOV YDQJ��RI�YROJJHZDV�QD�HHQ�DNNHUERXZJHZDV�ZRUGW�JHWHHOG�
$FKWHUJURQG
'H (XURSHVH�1LWUDDWULFKWOLMQ���������(*��KHHIW�WRW�GRHO�GH�ZDWHUYHURQWUHLQLJLQJ�GLH
ZRUGW YHURRU]DDNW�RI�WHZHHJJHEUDFKW�GRRU�QLWUDWHQ�XLW�DJUDULVFKH�EURQQHQ�WH
YHUPLQGHUHQ�HQ�YHUGHUH�YHURQWUHLQLJLQJ�YDQ�GLHQ�DDUG�WH�YRRUNRPHQ�
'H ULFKWOLMQ�VFKULMIW�YRRU�GDW�XLWHUOLMN�YDQDI����GHFHPEHU������KHW�JHEUXLN�YDQ
GLHUOLMNH�PHVW�SHU�KHFWDUH�ODQGERXZJURQG�QLHW�PHHU�PDJ�]LMQ�GDQ�GH�KRHYHHOKHLG�PHVW
GLH ����NJ�VWLNVWRI�EHYDW��7RHSDVVLQJ�YDQ�GH]H�QRUP�KHHIW�YRRU�GH�1HGHUODQGVH
ODQGERXZ�JURWH�QDGHOLJH�JHYROJHQ�
'H 1LWUDDWULFKWOLMQ�ELHGW�GH�/LG�VWDWHQ�GH�PRJHOLMNKHLG�RP�HHQ�DQGHUH�KRHYHHOKHLG�GDQ
��� NJ�KD�YDVW�WH�VWHOOHQ��9RRUZDDUGH�LV�GDDUELM�GDW�GH�KRHYHHOKHGHQ�]RGDQLJ�ZRUGHQ
YDVWJHVWHOG�GDW�JHHQ�DIEUHXN�ZRUGW�JHGDDQ�DDQ�KHW�EHUHLNHQ�YDQ�GH�GRHOVWHOOLQJHQ�YDQ
GH 1LWUDDWULFKWOLMQ��'H]H�]RJHQDDPGH�GHURJDWLH�PRHW�ZRUGHQ�JHPRWLYHHUG��+LHUWRH
EHYDW�GH�1LWUDDWULFKWOLMQ�HHQ�DDQWDO�REMHFWLHYH�FULWHULD��,Q�ELMODJH�,,,��RQGHUGHHO��E�YDQ
GH ULFKWOLMQ��ZRUGHQ�JHQRHPG�JHZDVVHQ�PHW�ODQJH�JURHLSHULRGHV��JHZDVVHQ�PHW�KRJH
VWLNVWRIRSQDPH��UHJLR�V��PHW�HHQ�KRJH�QHWWR�QHHUVODJ�HQ�JURQGHQ�PHW�HHQ�XLW]RQGHUOLMN
KRRJ�GHQLWULILFDWLHYHUPRJHQ�
,Q GLW�UDSSRUW�LV��RS�EDVLV�YDQ�GH�JHERGHQ�PRJHOLMNKHLG�WRW�GHURJDWLH��QDJHJDDQ�ZHONH
KRHYHHOKHLG�VWLNVWRI�PHW�GLHUOLMNH�PHVW�RS�KHW�JUDVODQG�YDQ�JUDDVGLHUEHGULMYHQ�NDQ
ZRUGHQ JHEUDFKW��]RQGHU�DIEUHXN�WH�GRHQ�DDQ�GH�GRHOVWHOOLQJHQ�YDQ�GH�1LWUDDWULFKWOLMQ�
&ULWHULD�YRRU�GHURJDWLH
8LW YHOGSURHYHQ�EOLMNW�GDW�JUDV�RQGHU�1HGHUODQGVH�ERGHP��HQ�NOLPDDWRPVWDQGLJKHGHQ
ODQJHU�HQ�PHHU�VWLNVWRI�RSQHHPW�GDQ�DQGHUH�JHZDVVHQ��*UDV�YROGRHW�GDDUPHH�DDQ�GH
REMHFWLHYH�FULWHULD�³ODQJHU�JURHLVHL]RHQ´�HQ�³KRJHUH�JHZDVRSQDPH´��*UDV�QHHPW�FD�
�������NJ�KD�PHHU�VWLNVWRI�RS�GDQ�DNNHUERXZJHZDVVHQ��+LHUGRRU�LV�HU�HHQ�EDVLV�GDW
GH KRHYHHOKHLG�VWLNVWRI�GLH�PHW�GLHUOLMNH�PHVW�RS�JUDVODQG�NDQ�ZRUGHQ�JHEUDFKW�JURWHU
NDQ�]LMQ�GDQ�RS�ERXZODQG��(U�LV�KLHUELM�JHHQ�UHGHQ�RP�RQGHUVFKHLG�WH�PDNHQ�WXVVHQ
SHUPDQHQW�JUDVODQG������YDQ�KHW�DUHDDO��HQ�WLMGHOLMN�JUDVODQG�����YDQ�KHW�DUHDDO��
:HONH�GHURJDWLH�LV�PRJHOLMN�]RQGHU�RYHUVFKULMGLQJ�YDQ�GH�QLWUDDWGRHOVWHOOLQJ"
'H VWLNVWRIJLIW�RS�JUDVODQG�PDJ�QLHW�OHLGHQ�WRW�WH�KRJH�QLWUDDWFRQFHQWUDWLHV�LQ�KHW
ERYHQVWH�JURQGZDWHU��2P�KHW�DFFHSWDEHOH�QLYHDX�YDQ�GLHUOLMNH�PHVW�YDVW�WH�VWHOOHQ�]LMQ
GULH EHQDGHULQJHQ�JHNR]HQ��UHVXOWDWHQ�YDQ�SURHIYHOGRQGHU]RHN��PRGHOEHUHNHQLQJHQ�LQ
GH FRQWH[W�YDQ�KHW�JUDDVGLHUEHGULMI�HQ�UHVXOWDWHQ�YDQ�JURQGZDWHUPRQLWRULQJ�RS
EHGULMIVQLYHDX�
,Q KHW�HLQGUHVXOWDDW�]LMQ�GH]H�GULH�EHQDGHULQJHQ�YHUGLVFRQWHHUG�
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*HEUXLN�YDQ�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�RS�SURHIYHOGQLYHDX�
'LHUOLMNH�PHVW�GLH�RS�HHQ�JUDDVGLHUEHGULMI�RQWVWDDW��EHVWDDW�XLW�WZHH�VWURPHQ��QDPHOLMN
PHVW�GLH�KHW�YHH�LQ�GH�VWDO�SURGXFHHUW��VWDOPHVW��HQ�PHVW�GLH�WLMGHQV�GH�EHZHLGLQJ
YULMNRPW�HQ�GLUHFW�RS�GH�ERGHP�NRPW��ZHLGHPHVW���+HW�HIIHFW�YDQ�VWDOPHVW�HQ�YDQ
ZHLGHPHVW�RS�GH�XLWVSRHOLQJ�YDQ�QLWUDDW�LV�ELM�SURHIYHOGHQ�DOWLMG�DSDUW�RQGHU]RFKW�
8LW SURHIYHOGRQGHU]RHN�EOLMNW�GDW�DOV�GLHUOLMNH�PHVW�JRHG�YHUGHHOG�ZRUGW�WRHJHGLHQG
�VWDOPHVW����KHW�JUDV�GH]H�VWLNVWRI�JRHG�NDQ�EHQXWWHQ�HQ�KHW�XLWVSRHOLQJVULVLFR
YHUJHOLMNEDDU�LV�PHW�GDW�YDQ�NXQVWPHVW��2S�]DQGJURQG�GLH�KHW�PLGGHQ�KRXGW�WXVVHQ
YRFKWKRXGHQG�HQ�GURRJWHJHYRHOLJ�LV�HHQ�VWLNVWRIJLIW�YLD�GLHUOLMNH�PHVW��VWDOPHVW��YDQ
FD������NJ�KD�PRJHOLMN�
:HLGHPHVW�OHLGW�HFKWHU�WRW�HHQ�JURWHUH�XLWVSRHOLQJ�RPGDW�KHW�JUDV�GH�VWLNVWRI�XLW�IDHFHV
HQ XULQH�VOHFKWV�EHSHUNW�NDQ�EHQXWWHQ��%LM�JUDVODQG�RS�GURRJ�]DQG�GDW�RQEHSHUNW�ZRUGW
EHZHLG�NDQ�YLD�NXQVWPHVW�HQ�ZHLGHPHVW�HYHQHHQV�����NJ�KD�ZRUGHQ�JHEUXLNW��+LHUELM
JHOGW�GH�UHVWULFWLH�GDW�GH�KRHYHHOKHLG�VWLNVWRI�YLD�GLHUOLMNH�PHVW��ZHLGHPHVW��QLHW�JURWHU
PDJ ]LMQ�GDQ�FD�����NJ�KD�
6WLNVWRIWRHGLHQLQJ�HQ�QLWUDDWXLWVSRHOLQJ�LQ�GH�FRQWH[W�YDQ�KHW�JUDDVGLHUEHGULMI�
9RRU�GH�EHUHNHQLQJHQ�]LMQ�HHQ�DDQWDO�XLWJDQJVSXQWHQ�JHKDQWHHUG�
'H YHUOLHVQRUPHQ�YRRU�VWLNVWRI�RS�EDVLV�YDQ�GH�1HGHUODQGVH�PHVWUHJHOJHYLQJ��0LQDV�
ZRUGHQ JHUHVSHFWHHUG��9HUGHU�JHOGW�GDW�KHW�UXQGYHH�PRHW�NXQQHQ�ZHLGHQ��:HLGHJDQJ
YDQ�KHW�YHH�KHHIW�ZHOLVZDDU�HHQ�JURRW�HIIHFW�RS�GH�QLWUDDWXLWVSRHOLQJ��PDDU�]RX�XLW
PDDWVFKDSSHOLMN�RRJSXQW�HFKWHU�DOV�ZHQVHOLMN�JH]LHQ�NXQQHQ�ZRUGHQ��9RRU�ZHLGHJDQJ
LV JUDVODQG�QRGLJ��GDDURP�]LMQ�GH�EHUHNHQLQJHQ�XLWJHYRHUG�YRRU�VLWXDWLHV�PHW������
JUDVODQG��2PGDW�GH�PHVWUHJHOJHYLQJ�RQGHUVFKHLG�PDDNW�WXVVHQ�GURJH�HQ�YRFKW�
KRXGHQGH�JURQGHQ��LV�GLW�RRN�LQ�GH�EHUHNHQLQJHQ�JHGDDQ�
'H EHUHNHQLQJHQ�JHYHQ�GH�YROJHQGH�UHVXOWDWHQ�� %LM GH�KLHU�GRRUJHUHNHQGH�YHHEH]HWWLQJHQ��������PHONNRH�KD��LV�GH�PD[LPDOH

VWLNVWRIJLIW�YLD�VWDOPHVW��ZHLGHPHVW�HQ�NXQVWPHVW�YRRU�YRFKWKRXGHQGH�JURQGHQ
����NJ�KD�HQ�����NJ�KD�YRRU�GURJH�JURQGHQ�� (U LV�VSUDNH�YDQ�XLWZLVVHOLQJ�WXVVHQ�VWLNVWRI�XLW�GLHUOLMNH�PHVW�HQ�NXQVWPHVW��(HQ
KRJHUH�VWLNVWRIJLIW�YLD�GLHUOLMNH�PHVW�OHLGW�WRW�HHQ�GDOLQJ�YDQ�GH�NXQVWPHVWJLIW��(HQ
LQHIILFLsQWH�EHGULMIVYRHULQJ�OHLGW�DXWRPDWLVFK�WRW�PLQGHU�NXQVWPHVWDDQYRHU�RS�KHW
EHGULMI�� 'H�PD[LPDOH�ELMGUDJH�YDQ�GLHUOLMNH�PHVW��VWDOPHVW�HQ�ZHLGHPHVW��LQ�GH�WRWDOH
VWLNVWRIJLIW�LV�FD������NJ�KD�YRRU�YRFKWKRXGHQGH�JURQGHQ�HQ�FD������NJ�KD�YRRU
GURJH�JURQGHQ��FD������NJ�KD�LQGLHQ�GH]H�ZRUGHQ�EHUHJHQG��� %LM GH]H�PD[LPDOH�WRHGLHQLQJ�YDQ�VWLNVWRI�YLD�GLHUOLMNH�PHVW�EOLMIW�GH�QLWUDDW�
FRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�ELM�YRFKWKRXGHQGH�JURQGHQ�EHQHGHQ�GH
ZDDUGH�YDQ����PJ�O��9RRU�GURJH�JURQGHQ�ZRUGW�GH]H�ZDDUGH�QHW�EHUHLNW�

0RQLWRULQJ�YDQ�SUDNWLMNEHGULMYHQ�
2S EDVLV�YDQ�JHJHYHQV�YDQ�KHW�ODQGHOLMN�PHHWQHW��³PHVWPHHWQHW´��ZRUGW�ELM�GH
UDQGYRRUZDDUGH�YDQ�GH�1HGHUODQGVH�PHVWUHJHOJHYLQJ��VWLNVWRIYHUOLHVQRUP�YROJHQV
0LQDV� YHUZDFKW�GDW�GH�JHPLGGHOGH�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�RS
YRFKWKRXGHQGH�HQ�GURJH�]DQGJURQGHQ�UHVSHFWLHYHOLMN�FD�����HQ�FD�����PJ�SHU�OLWHU�]DO
EHGUDJHQ�
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���,QOHLGLQJ
����$FKWHUJURQG
'H (XURSHVH�1LWUDDWULFKWOLMQ���������(*��KHHIW�WRW�GRHO�
³ 'H�ZDWHUYHURQWUHLQLJLQJ�GLH�ZRUGW�YHURRU]DDNW�RI�WHZHHJJHEUDFKW�GRRU�QLWUDWHQ�XLW
DJUDULVFKH�EURQQHQ�WH�YHUPLQGHUHQ�HQ�YHUGHUH�YHURQWUHLQLJLQJ�YDQ�GLHQ�DDUG�WH
YRRUNRPHQ´��'H�OLGVWDWHQ�GLHQHQ�DOOH�VWXNNHQ�ODQG��NZHWVEDUH�]RQHV��DDQ�WH�ZLM]HQ
GLH DIZDWHUHQ�RS�GH�YROJHQGH�ZDWHUHQ�� ]RHW RSSHUYODNWHZDWHU��JHEUXLNW�RI�EHVWHPG�YRRU�GH�ZLQQLQJ�YDQ�GULQNZDWHU�GDW

PHHU�GDQ����PJ�O�QLWUDDW�EHYDW�RI�]RX�NXQQHQ�EHYDWWHQ�DOV�GH�PDDWUHJHOHQ�XLW�GH
ULFKWOLMQ�DFKWHUZHJH�EOLMYHQ�� JURQGZDWHU��GDW�PHHU�GDQ����PJ�O�QLWUDDW�EHYDW�RI�]RX�NXQQHQ�EHYDWWHQ�DOV�GH
PDDWUHJHOHQ�XLW�GH�ULFKWOLMQ�DFKWHUZHJH�EOLMYHQ�� ]RHW HQ�]RXW�RSSHUYODNWHZDWHU��GDW�HXWURRI�LV�RI�]RX�NXQQHQ�ZRUGHQ�DOV�GH
PDDWUHJHOHQ�XLW�GH�ULFKWOLMQ�DFKWHUZHJH�EOLMYHQ�

�(HQ DQDO\VH�YDQ�GH�VLWXDWLH�YRRU�GH]H�W\SHQ�ZDWHUHQ�KHHIW�JHOHLG�WRW�GH�FRQFOXVLH�GDW
JHKHHO�1HGHUODQG�DOV�NZHWVEDUH�]RQH�EHVFKRXZG�PRHW�ZRUGHQ��:HUNJURHS
DDQZLM]LQJ��������
�9RRU�]RZHO�KHW�JURQGZDWHU�DOV�KHW�]RHWH��HQ�]RXWH�RSSHUYODNWHZDWHU�LV�GH�HPLVVLH
YDQXLW�GH�ODQGERXZ�HHQ�UHOHYDQWH�EURQ��2P�GLH�UHGHQ�KHHIW�GH�1HGHUODQGVH�UHJHULQJ
LQ �����DDQ�GH�(XURSHVH�&RPPLVVLH�PHHJHGHHOG�GH�DFWLHSURJUDPPD¶V�GLH�GH�ULFKWOLMQ
YRRUVFKULMIW��RS�KHW�JHKHOH�JURQGJHELHG�WRH�WH�SDVVHQ�
�'H 1LWUDDWULFKWOLMQ�YHUSOLFKW�GH�OLG�VWDWHQ�YHUGHU�RP�DFWLHSURJUDPPD¶V�RS�WH�VWHOOHQ
ZDDULQ�HHQ�DDQWDO�PDDWUHJHOHQ�GLHQW�WH�]LMQ�RSJHQRPHQ�PHW�EHWUHNNLQJ�WRW�GH
KRHYHHOKHLG��KHW�WLMGVWLS�HQ�GH�ZLM]H�YDQ�WRHGLHQLQJ�YDQ�PHVWVWRIIHQ�RS�RI�LQ�GH
ERGHP��(HQ�YDQ�GH]H�PDDWUHJHOHQ�KRXGW�LQ��GDW�QLHW�PHHU�VWLNVWRI�PHW�GLHUOLMNH�PHVW
RS RI�LQ�GH�ERGHP�PDJ�ZRUGHQ�JHEUDFKW�GDQ�����NJ�KD��'H]H�JHEUXLNVQRUP�JHOGW
YDQDI�KHW�MDDU�������IRUPHHO�YDQDI�������������
�
����9UDDJVWHOOLQJ
�7RHSDVVLQJ�YDQ�GH�QRUP�YDQ�����NJ�KD�]DO�JURWH�QDGHOLJH�JHYROJHQ�KHEEHQ�YRRU�GH
1HGHUODQGVH�ODQGERXZ��'H�1LWUDDWULFKWOLMQ�ELHGW�GH�PRJHOLMNKHLG�RP�HHQ�DQGHUH
KRHYHHOKHLG�VWLNVWRI�XLW�GLHUOLMNH�PHVW�GDQ�����NJ�SHU�KHFWDUH�RS�GH�ERGHP�WH�EUHQJHQ�
'H]H DIZLMNHQGH�KRHYHHOKHLG�PRHW�]RGDQLJ�ZRUGHQ�YDVWJHVWHOG�GDW�JHHQ�DIEUHXN
ZRUGW JHGDDQ�DDQ�KHW�EHUHLNHQ�YDQ�GH�GRHOVWHOOLQJHQ�YDQ�GH�(XURSHVH�1LWUDDWULFKWOLMQ
HQ PRHW�ZRUGHQ�JHPRWLYHHUG�DDQ�GH�KDQG�YDQ�REMHFWLHYH�FULWHULD��ZDDUYDQ�GH�ULFKWOLMQ
HU YLHU�QRHPW��(HQ�GHUJHOLMN�YHU]RHN�WRW�DIZLMNHQ�ZRUGW�GHURJDWLH�JHQRHPG�
'LW UDSSRUW�JHHIW�HHQ�ZHWHQVFKDSSHOLMNH�RQGHUERXZLQJ�YDQ�GH�PRJHOLMNKHGHQ�YDQ�HHQ
GHURJDWLHYHU]RHN�YRRU�JUDVODQG��8LWJDQJVSXQW�KLHUELM�LV��GDW�JHHQ�DIEUHXN�ZRUGW
JHGDDQ�DDQ�GH�GRHOVWHOOLQJHQ�YDQ�GH�1LWUDDWULFKWOLMQ�
�
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���8LWJDQJVSXQWHQ�HQ�ZHUNZLM]H
�����8LWJDQJVSXQWHQ
�,Q GH�YRRUOLJJHQGH�UDSSRUWDJH�]LMQ�GH�YROJHQGH�XLWJDQJVSXQWHQ�JHKDQWHHUG�
� +HW�YHU]RHN�WRW�GHURJDWLH�KHHIW�EHWUHNNLQJ�RS�GH�VWLNVWRIJLIW�PHW�GLHUOLMNH�PHVW�RS

JUDVODQG��+HW�JUDVODQG�LQ�1HGHUODQG�LV�YULMZHO�YROOHGLJ�LQ�JHEUXLN�ELM
JUDDVGLHUEHGULMYHQ�

� ,Q�GLW�UDSSRUW�LV�HUYDQ�XLWJHJDDQ�GDW�EHGULMYHQ�]LFK�KRXGHQ�DDQ�GH�YHUOLHVQRUPHQ
YRRU�VWLNVWRI�]RDOV�YHUZRRUG�LQ�KHW�EHOHLGVYRRUQHPHQ�YDQ����������/19�����D��

� 'H�VFKDDO�ZDDURS�JHNHNHQ�ZRUGW��LV�GLH�YDQ�KHW�EHGULMI��$VSHFWHQ�DOV�GH�JHYROJHQ
YDQ�GH�PRJHOLMNH�GHURJDWLH�YRRU�GH�SUREOHPDWLHN�YDQ�GH�PHVWRYHUVFKRWWHQ�RS
UHJLRQDOH�ODQGHOLMNH�VFKDDO�EOLMYHQ�EXLWHQ�EHVFKRXZLQJ�

� +HW�DFFHQW�LQ�GLW�UDSSRUW�OLJW�RS�GH�XLWVSRHOLQJ�YDQ�VWLNVWRI�QDDU�KHW�ERYHQVWH
JURQGZDWHU��'H�QLWUDDWFRQFHQWUDWLH�LQ�GH�ERYHQVWH�PHWHU�YDQ�KHW�JURQGZDWHU�YDQ
���PJ�O�ZRUGW�YRRU�GH�1HGHUODQGVH�VLWXDWLH�DOV�PDDWJHYHQG�EHVFKRXZG�RP�GH
GRHOVWHOOLQJ�YDQ�GH�1LWUDDWULFKWOLMQ�DDQ�WH�WRHWVHQ��+HW�EHUHLNHQ�YDQ�GH]H
QLWUDDWFRQFHQWUDWLH�LV�RRN�UHOHYDQW�YRRU�KHW�WHUXJGULQJHQ�YDQ�HXWURILsULQJ�YDQ�KHW
RSSHUYODNWHZDWHU�

�
����:HUNZLM]H
�'H DDQYUDDJ�YRRU�GH�GHURJDWLH�NDQ�ZRUGHQ�JHGDDQ�RS�EDVLV�YDQ�QDXZNHXULJ
RPVFKUHYHQ�FULWHULD��]RDOV�JHQRHPG�LQ�GH�ULFKWOLMQ��'DW�ZRUGW�JHGDDQ�LQ�KRRIGVWXN���
9HUYROJHQV�ZRUGW�YLD�YHUVFKLOOHQGH�ZHJHQ�RQGHU]RFKW�RI�ELM�KRJHUH�JLIW�YDQ�VWLNVWRI
XLW GLHUOLMNH�PHVW�GH�GRHOVWHOOLQJ�YDQ�GH�1LWUDDWULFKWOLMQ�QLHW�ZRUGW�RYHUVFKUHGHQ��'H]H
GRHOVWHOOLQJ�LV�YRRU�GH�1HGHUODQGVH�VLWXDWLH�DOV�YROJW�JHRSHUDWLRQDOLVHHUG��/19�
����D��
�
� KHW�EHUHLNHQ�YDQ����PJ�O�QLWUDDW�LQ�KHW�ERYHQVWH�JURQGZDWHU
� KHW�UHDOLVHUHQ�YDQ�����UHGXFWLH�LQ�GH�VWLNVWRIEHODVWLQJ�YDQ�KHW�RSSHUYODNWHZDWHU�

WHQ RS]LFKWH�YDQ�����
�
'H XLWVSRHOLQJ�YDQ�QLWUDDW�XLW�ODQGERXZJURQGHQ�LV�DIKDQNHOLMN�YDQ�YHOH�IDFWRUHQ��]RDOV
ZHHUVLQYORHGHQ��JURQGVRRUW��ERXZSODQ�HQ�VWLNVWRIEHPHVWLQJ��2S�ZHHUVLQYORHGHQ
ZRUGW LQ�GLW�UDSSRUW�QLHW�QDGHU�LQJHJDDQ��9RRU�]RYHU�YDQ�EHODQJ�ZRUGW�XLWJHJDDQ�YDQ
ODQJMDULJ�JHPLGGHOGH�RPVWDQGLJKHGHQ��2S�ELMQD�DOOH�JUDDVGLHUEHGULMYHQ�ZRUGW
NXQVWPHVWVWLNVWRI�JHEUXLNW��'DDURP�LV�KHW�JHEUXLN�YDQ�GLHUOLMNH�PHVW�VWHHGV�EHNHNHQ
LQ UHODWLH�WRW�KHW�JHEUXLN�YDQ�NXQVWPHVW��'LW�LV�HHUVW�RS�SHUFHHOV��HQ�SURHIYHOGQLYHDX
EHVFKRXZG��KRRIGVWXN�����2PGDW�GH�EHGULMIVYRHULQJ�HHQ�JURWH�URO�VSHHOW��LV�KHW
JHEUXLN�YDQ�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�PHW�QDPH�YDQXLW�GH]H�LQYDOVKRHN�RQGHU]RFKW
�KRRIGVWXN�����,Q�KRRIGVWXN���ZRUGW�RS�EDVLV�YDQ�XLWJHEUHLGH�PRQLWRULQJ�YDQ�KHW
JURQGZDWHU�RS�JUDDVGLHUEHGULMYHQ�HHQ�YHUJHOLMNLQJ�JHPDDNW�PHW�GH
EHUHNHQLQJVUHVXOWDWHQ�YDQ�KRRIGVWXN���
�+RRIGVWXN���EHYDW�HHQ�V\QWKHVH�YDQ�GH�EHYLQGLQJHQ�HQ�GH�FRQFOXVLHV�
�
%LM GH�UDSSRUWDJH�LV�JHEUXLN�JHPDDNW�YDQ�
� RQGHU]RHNVJHJHYHQV�RYHU�GH�VWLNVWRIRSQDPH�YDQ�JUDV�HQ�DNNHUERXZJHZDVVHQ

DINRPVWLJ�YDQ�SURHIYHOGHQ�HQ�SUDNWLMNEHGULMYHQ�
� RQGHU]RHNVJHJHYHQV�RYHU�VWLNVWRIEDODQVHQ�HQ�RYHU�GH�HIILFLsQWLH�YDQ�KHW

VWLNVWRIJHEUXLN�DINRPVWLJ�YDQ�SURHIYHOGHQ��SURHIEHGULMYHQ�HQ�SUDNWLMNEHGULMYHQ�
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� EHUHNHQLQJHQ�PHW�EHKXOS�YDQ�PRGHOOHQ�YDQ�3ODQW�5HVHDUFK�,QWHUQDWLRQDO�HQ�35�
� PHHWJHJHYHQV�RYHU�QLWUDDWXLWVSRHOLQJ�RS�SURHIYHOGHQ��SURHIEHGULMYHQ�HQ

SUDNWLMNEHGULMYHQ�YDQ�3ODQW�5HVHDUFK�,QWHUQDWLRQDO��YRRUPDOLJ�$%�'/2���$OWHUUD
�YRRUPDOLJ�6&�'/2��HQ�/(,�ZHONH�GHHO�XLWPDNHQ�YDQ�KHW�:DJHQLQJHQ
8QLYHUVLWHLW�HQ�5HVHDUFK�&HQWUH��KHW�3UDNWLMNRQGHU]RHN�5XQGYHH��6FKDSHQ�HQ
3DDUGHQ��35��HQ�5,90�
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���2EMHFWLHYH�FULWHULD
�����9UDDJVWHOOLQJ
�.DQ RS�JURQG�YDQ�GH�LQ�GH�1LWUDDWULFKWOLMQ�JHQRHPGH�REMHFWLHYH�FULWHULD��YRRU�JUDVODQG
HHQ�JURWHUH�KRHYHHOKHLG�GLHUOLMNH�PHVW�ZRUGHQ�YRRUJHVWHOG�GDQ�GH�LQ�GH
1LWUDDWULFKWOLMQ�JHQRHPGH�PD[LPDOH�VWLNVWRIKRHYHHOKHLG�YDQ�����NJ�SHU�KHFWDUH�SHU���
������"
�
����%DVLV�YRRU�KHW�GHURJDWLHYHU]RHN
�'H 1LWUDDWULFKWOLMQ�QRHPW�LQ�%LMODJH�,,,��DUWLNHO����VXE�E���HHQ�DDQWDO�REMHFWLHYH�FULWHULD
RS JURQG�ZDDUYDQ�HHQ�OLG�VWDDW�DQGHUH�KRHYHHOKHGHQ�VWLNVWRI�PHW�GLHUOLMNH�PHVW�RS�GH
ERGHP�NDQ�WRHVWDDQ�GDQ�GH�JHQRHPGH�����NJ�KD��'H]H�]LMQ�
� ODQJH�JURHLSHULRGHV�
� JHZDVVHQ�PHW�KRJH�VWLNVWRIRSQDPH�
� KRJH�QHWWR�QHHUVODJ�LQ�GH�NZHWVEDUH�]RQH�
� ERGHPV�PHW�HHQ�XLW]RQGHUOLMN�KRRJ�GHQLWULILFDWLHYHUPRJHQ�
+HW 1HGHUODQGVH�GHURJDWLHYHU]RHN�NDQ�ZRUGHQ�JHEDVHHUG�RS�GH�WZHH�FULWHULD��µODQJH
JURHLSHULRGHV¶�HQ�µJHZDVVHQ�PHW�HHQ�KRJH�VWLNVWRIRSQDPH¶��,Q�1HGHUODQG�LV�ELM
JUDVODQG��ODQGHOLMN�JH]LHQ��JHHQ�VSUDNH�YDQ�HHQ�KRJH�QHWWR�QHHUVODJ�HQ�LV�HYHQHHQV
JHHQ�VSUDNH�YDQ�HHQ�XLW]RQGHUOLMN�KRRJ�GHQLWULILFDWLHYHUPRJHQ��:HO�LV�LQ�HHQ�GHHO�YDQ
KHW�ODQG��JUDVODQG�RS�YHHQJURQGHQ��GH�GHQLWULILFDWLH�XLW]RQGHUOLMN�KRRJ�WH�QRHPHQ�
����*UDV�LQ�YHUJHOLMNLQJ�WRW�DQGHUH�JHZDVVHQ
'H SHULRGH�ZDDULQ�JUDV�LQ�1HGHUODQG�VWLNVWRI�RSQHHPW��LV�ZHHUJHJHYHQ�LQ�ILJXXU���
+LHUELM LV�RQGHUVFKHLG�JHPDDNW�LQ�JUDV�RS�GURJH�JURQGHQ��FD������YDQ�WRWDOH�DUHDDO
JUDVODQG�]DO�DOV�]RGDQLJ�ZRUGHQ�DDQJHZH]HQ��HQ�JUDV�RS�YRFKWKRXGHQGH�JURQGHQ��'H
ILJXXU�WRRQW�GH�FXPXODWLHYH�VWLNVWRIRSQDPH�LQ�KHW�JURHLVHL]RHQ��LQ�GH�RRJVWEDUH�GHOHQ
YDQ�GH�JHZDVVHQ��YDQ�JUDV��ZLQWHUWDUZH�HQ�VQLMPDwV��JHEDVHHUG�RS�VWLNVWRIJHKDOWHQ�HQ
EUXWR�RSEUHQJVWHQ�DOV�YHUPHOG�LQ�WDEHO����6QLMPDwV�LV�UHOHYDQW�RPGDW�KHW�HHQ
EHODQJULMN�YRHGHUJHZDV�LV�YRRU�UXQGYHH��7DEHO���EHYDW�RRN�JHJHYHQV�RYHU�GH
VWLNVWRIRSQDPH�YDQ�DDUGDSSHOHQ�HQ�VXLNHUELHWHQ�
'H VWLNVWRIRSQDPH�JHOGW�ELM�HHQ�VWLNVWRIEHPHVWLQJ�RYHUHHQNRPHQG�PHW�KHW�QLYHDX�GDW
SDVW�ELM�GH�YRRUJHQRPHQ�YHUOLHVQRUPHQ��]LH�SDJ�����WDEHO�����'H�YHUVFKLOOHQ�WXVVHQ�GH
JHZDVVHQ�YRUPHQ�HHQ�LOOXVWUDWLH�YDQ�GH�YHUVFKLOOHQ�LQ�VWLNVWRIRSQDPH��JUDV�KHHIW�HHQ
YHHO�KRJHUH�VWLNVWRIRSQDPH�HQ�HHQ�YHHO�ODQJHUH�JURHLSHULRGH�GDQ�PDwV�HQ�ZLQWHUWDUZH�
7DEHO ���6WLNVWRIJHKDOWH��EUXWR�RSEUHQJVW�HQ�VWLNVWRIRSQDPH�YDQ�JUDV�HQ�HQNHOH
EHODQJULMNH�DNNHUERXZJHZDVVHQ��+HW�YHUORRS�YDQ�GH�VWLNVWRIRSQDPH�GRRU�JUDV�
ZLQWHUWDUZH�HQ�VQLMPDwV�LV�ZHHUJHJHYHQ�LQ�ILJXXU���
*HZDV 1�JHKDOWH

���
%UXWR�RSEUHQJVW
�WRQ�KD�

1��RSQDPH
�NJ�KD�

ZLQWHUWDUZH �����NRUUHO������ �VWUR���NDI� � ����������NRUUHO������VWUR���NDI�
DDUGDSSHOHQ ��� ����NQRO� ���������NQRO�����ORRI��ZRUWHOV�VXLNHUELHWHQ � ����ELHW� ��������ELHW������ORRI��ZRUWHOV�VQLMPDwV ���� ���� ���JUDV�YRFKWKRXGHQG ��� ���� ���
JUDV��GURRJ ��� ��� ���
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)LJXXU ���+RRJWH�HQ�GXXU�YDQ�GH�VWLNVWRIRSQDPH�GRRU�JUDV��ZLQWHUWDUZH�HQ�VQLMPDLV
RQGHU�1HGHUODQGVH�RPVWDQGLJKHGHQ��9RRU�JUDVODQG�LV�XLWJHJDDQ�YDQ�JURQGHQ�PHW�HHQ
VWLNVWRIOHYHUHQG�YHUPRJHQ�YDQ�����NJ�KD��YRFKWKRXGHQGH�JURQGHQ��HQ�����NJ�KD
�GURJH�JURQGHQ���'H�VWLNVWRIEHPHVWLQJ�LV�LQ�RYHUHHQVWHPPLQJ�PHW�KHW�QLYHDX�GDW�RS
JURQG YDQ�GH�PLQHUDOHQUHJHOJHYLQJ�LQ������PRJHOLMN�LV���ZLQWHUWDUZH������NJ�KD�
VQLMPDLV������NJ�KD��JUDV��YRFKWKRXGHQG������NJ�KD��JUDV��GURRJ������NJ�KD��
%URQ�YDQ�GH�JHJHYHQV��'DUZLQNHO��������ZLQWHUWDUZH���6FKU|GHU��������VQLMPDLV���3ULQV�HQYDQ�%XUJ��������3ULQV�HW�DO��������:LHOLQJ�HQ�GH�:LW��������JUDVODQG��
'H JURHLSHULRGH�YDQ�JUDV�LV�RQGHU�1HGHUODQGVH�ERGHP��HQ�NOLPDDWRPVWDQGLJKHGHQ
ODQJ YHUJHOHNHQ�PHW�GLH�YDQ�DQGHUH�JHZDVVHQ��'H�VWLNVWRIRSQDPH�ORRSW�YDQ�FD�
� IHEUXDUL�WRW���QRYHPEHU��:LQWHUWDUZH�QHHPW�VWLNVWRI�RS�WXVVHQ���PDDUW�HQ��
DXJXVWXV��9RRU�VQLMPDwV�LV�GH�SHULRGH�YDQ�RSQDPH�WXVVHQ�EHJLQ�PHL�HQ�PHGLR
DXJXVWXV�
%RYHQGLHQ�LV�JUDV�LQ�1HGHUODQG�HHQ�JHZDV�GDW�KHW�JHKHOH�MDDU�GH�ERGHP�EHGHNW�
'H FDSDFLWHLW�YDQ�JUDV�RP�VWLNVWRI�RS�WH�QHPHQ�LV�HYHQHHQV�JURWHU�GDQ�YDQ�DNNHUERXZ�
JHZDVVHQ��'LW�NRPW�GRRUGDW�GH�ERYHQJURQGVH�GHOHQ�YDQ�JUDV�VWLNVWRIULMN�]LMQ�HQ�KHW
JUDV PHHUGHUH�PDOHQ�SHU�MDDU�ZRUGW�JHRRJVW��%LM�HHQ�VWLNVWRIJLIW�YDQ�����NJ�KD�RS
YRFKWKRXGHQGH�JURQGHQ�DOV�ZHUN]DPH�VWLNVWRI�LQ�KHW�MDDU�YDQ�WRHGLHQLQJ��LV�GH�EUXWR
VWLNVWRIRSQDPH�GRRU�KHW�JUDV�RQJHYHHU�����NJ��2S�GH�GURJH�JURQGHQ�LV�ELM�HHQ�WRWDOH
ZHUN]DPH�VWLNVWRIJLIW�YDQ�����NJ�SHU�KD�GH�EUXWR�VWLNVWRIRSQDPH�UXLP�����NJ�1�
'DW GH�VWLNVWRIRSQDPH�YDQ�JUDV�KRJHU�LV�GDQ�GH�JLIW��XLWJHGUXNW�DOV�ZHUN]DPH�VWLNVWRI�
LV KHW�JHYROJ�YDQ�KHW�VWLNVWRIOHYHUHQG�YHUPRJHQ�YDQ�GH�ERGHP��+LHUPHH�ZRUGW
EHGRHOG�GH�QDOHYHULQJ�YDQ�VWLNVWRI�XLW�VWRSSHOV��ZRUWHOV�HQ�RRJVWUHVWHQ��XLW�ZHLGHPHVW

1�RSQDPH�LQ�RRJVWEDUH�GHOHQ
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HQ�XLW�RUJDQLVFK�JHERQGHQ�VWLNVWRI�DINRPVWLJ�YDQ�GLHUOLMNH�PHVW�GLH�LQ�YRRUJDDQGH
VHL]RHQHQ�LV�WRHJHGLHQG��%LM�GH�LQ�ILJXXU���JHJHYHQ�VWLNVWRIRSQDPH�YDQ�JUDV�LV
XLWJHJDDQ�YDQ�HHQ�VWLNVWRIOHYHUHQG�YHUPRJHQ�YDQ�GH�ERGHP�YDQ�����NJ�KD�YRRU
YRFKWKRXGHQGH�JURQGHQ�HQ�����NJ�KD�YRRU�GURJH�JURQGHQ�ZDDU�����
RSEUHQJVWGHUYLQJ�RSWUHHGW�GRRU�YRFKWJHEUHN��9HOOLQJD�	�$QGUp��������:HUNJURHS
+(/3���������2PGDW�RS�GH�GURJH�JURQGHQ�KHW�HIIHFW�YDQ�EHPHVWLQJ�RS�GH
JUDVRSEUHQJVW�JHULQJHU�]DO�]LMQ�HQ�GH�WRHJHVWDQH�VWLNVWRIRYHUVFKRWWHQ�ODJHU�]LMQ��LV�GH
EHPHVWLQJ�ODJHU�GDQ�RS�GH�YRFKWKRXGHQGH�JURQGHQ�
'H VWLNVWRIRSQDPH�GRRU�JUDV�LV�RS�EDVLV�YDQ�GH�LQ�ILJXXU���HQ�WDEHO���JHSUHVHQWHHUGH
JHJHYHQV�FD���������NJ�KD�KRJHU�GDQ�GLH�YDQ�DNNHUERXZJHZDVVHQ�
'H GHURJDWLH�LV�HFKWHU�QLHW�GLUHFW�DI�WH�OHLGHQ�XLW�GLW�YHUVFKLO�LQ�VWLNVWRIRSQDPH�WXVVHQ
DNNHUERXZJHZDVVHQ�HQ�JUDV��+HW�YHUEDQG�WXVVHQ�VWLNVWRIEHPHVWLQJ�HQ�XLWVSRHOLQJ�LV
YRRU�JUDV�HQ�DNNHUERXZJHZDVVHQ�QLHW�KHW]HOIGH��'LW�ZRUGW�PHW�QDPH�YHURRU]DDNW�GRRU
HHQ�YHUVFKLO�LQ�JHZDVEHGHNNLQJ�JHGXUHQGH�KHW�MDDU�HQ�GH�LQYORHG�KLHUYDQ�RS�KHW
JHGUDJ�YDQ�VWLNVWRI�LQ�GH�ERGHP�
����3HUPDQHQW�JUDVODQG�HQ�WLMGHOLMN�JUDVODQG
9HUKRXGLQJ�WLMGHOLMN�HQ�SHUPDQHQW�JUDVODQG
,Q GH�ODQGERXZVWDWLVWLHN�YDQ�(85267$7�ZRUGW�RQGHUVFKHLG�JHPDDNW�WXVVHQ
SHUPDQHQW�HQ�WLMGHOLMN�JUDVODQG��,Q�1HGHUODQG�EHVWDDW�FD��������������KD��YDQ�KHW
JUDVODQGDUHDDO�XLW�SHUPDQHQW�JUDVODQG�HQ�FD������������KD��XLW�WLMGHOLMN�JUDVODQG��$OV
FULWHULXP�YRRU�SHUPDQHQW�JUDVODQG�JHOGW�JUDVODQG�GDW���MDDU�RI�PHHU�DOV�]RGDQLJ�LQ
JHEUXLN�LV��(8���������+HW�WLMGHOLMN�JUDVODQG�LV�MRQJHU�GDQ���MDDU�HQ�OLJW�LQ�YHHO
JHYDOOHQ�LQ�HHQ�URWDWLH�PHW�DNNHUERXZJHZDVVHQ�RI�YRHGHUJHZDVVHQ�
2PGDW�RRN�YDQ�KHW�SHUPDQHQW�JUDVODQG�HHQ�GHHO�ZRUGW�JHSORHJG�HQ�RSQLHXZ
LQJH]DDLG��MDDUOLMNV�RQJHYHHU�����YDQ�GH�RSSHUYODNWH��&%6��������$QRQ\PXV�������
EHVWDDW�KHW�SHUPDQHQW�JUDVODQG�GHHOV�XLW�MRQJHU�JUDVODQG�
*UDVRSEUHQJVW�RS�WLMGHOLMN�HQ�SHUPDQHQW�JUDVODQG
'H DDQYUDDJ�LQ�KRRIGVWXN���LV�RQGHUERXZG�PHW�SURHIUHVXOWDWHQ�YDQ�SHUPDQHQW
JUDVODQG�GDW�RXGHU�LV�GDQ���MDUHQ��2QGHU]RHN�LQ�KHW�9HUHQLJG�.RQLQNULMN��+RSNLQV�HW
DO� ������������HQ�LQ�1HGHUODQG��/XWHQ��������JHHIW�DDQ�GDW�GH�JUDVSURGXFWLH�YDQ
JUDVODQG�QD�KHULQ]DDL�JHOLMNEOLMIW�RI�HHQ�OLFKWH�WRHQDPH�YHUWRRQW��ELM�JHOLMNEOLMYHQGH
JURHLRPVWDQGLJKHGHQ�
9DVWOHJJLQJ�YDQ�RUJDQLVFKH�VWRI�RQGHU�JUDVODQG
%LM MRQJ�JUDVODQG�DFFXPXOHHUW�RUJDQLVFKH�VWRI�LQ�GH�ERGHP��2PGDW�KHW�RUJDQLVFKH
VWRIJHKDOWH�GDDU�ODDJ�LV��LV�GH�YDVWOHJJLQJ�YDQ�VWLNVWRI�LQ�GH�RUJDQLVFKH�VWRI�YULM�VWHUN
�+DVVLQN�HQ�1HHWHVRQ��������+DVVLQN���������'DDURP�ZRUGW�RQGHU�MRQJ�JUDVODQG�HHQ
ODJHUH QLWUDDWXLWVSRHOLQJ�JHPHWHQ�GDQ�RQGHU�RXGHU�JUDVODQG�ELM�HHQ�YHUJHOLMNEDUH
VWLNVWRIEHPHVWLQJ��YDQ�'LMN���������'H�RP]HWWLQJ�YDQ�ERXZODQG�LQ�JUDVODQG�OHLGW�WRW
VWHUNH�GDOLQJ�LQ�GH�QLWUDDWXLWVSRHOLQJ��+RIIPDQQ��������
+HW VFKHXUHQ�YDQ�JUDVODQG�RP�YHUYROJHQV�ZHHU�GLUHFW�JUDV�LQ�WH�]DDLHQ�OHLGW�VOHFKWV�LQ
ppQ�HQNHOH�ZLQWHU�WRW�HHQ�YHUKRRJGH�XLWVSRHOLQJ�YDQ�QLWUDDW��(UQVW�HQ�%HUHQGRQN�
������YDQ�'LMN��������
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*UDV�DOV�YDQJJHZDV
'H WHHOW�YDQ�JUDV�LQ�GH�KHUIVW�HQ�ZLQWHU�QD�HHQ�DNNHUERXZ��RI�YRHGHUJHZDV�LV�EHGRHOG
DOV HHQ�YDQJJHZDV�RP�GH�VWLNVWRI�RS�WH�QHPHQ�GLH�DQGHUV�YLD�XLWVSRHOLQJ�YHUORUHQ
JDDW��+HW�JUDV�QHHPW�GH�DFKWHUJHEOHYHQ�VWLNVWRI�LQ�GH�ERGHP�RS�QD�GH�WHHOW�YDQ�KHW
DNNHUERXZ��RI�YRHGHUJHZDV��%HPHVWLQJ�YDQ�GLW�YDQJJHZDV�PHW�GLHUOLMNH�PHVW�HQ
NXQVWPHVW�LV�QLHW�]LQYRO��RPGDW�GLW�HUWRH�NDQ�OHLGHQ�GDW�HU�MXLVW�PHHU�VWLNVWRI�LQ�GH
ERGHP�DFKWHUEOLMIW�
6FKHXUHQ�YDQ�JUDVODQG�
%LM KHW�VFKHXUHQ�YDQ�RXGHU�JUDVODQG�YRRU�ERXZODQG�NRPHQ�JURWH�KRHYHHOKHGHQ
VWLNVWRI�YULM�XLW�GH�RUJDQLVFKH�VWRI��'H]H�VWLNVWRI�GUDDJW�]HHU�VWHUN�ELM�DDQ�GH
QLWUDDWXLWVSRHOLQJ��:KLWPRUH�HW�DO�� ������:KLWHKHDG�HW DO�� ������6WUHEHO�HW DO�� �����
+RIIPDQQ���������'H�KRHYHHOKHLG�YULMNRPHQGH�VWLNVWRI�VWLMJW�ELM�RXGHU�ZRUGHQG
JUDVODQG��:KLWPRUH�HW�DO��������:KLWHKHDG�HW DO� ������HQ�VWLMJW�RRN�ELM�WRHQHPHQGH
EHPHVWLQJ�LQ�GH�YRRUDIJDDQGH�JUDVODQGSHULRGH��:KLWHKHDG�HW DO�� ������
*UDVODQG�LQ�URWDWLH�PHW�YRHGHUJHZDVVHQ�RI�DNNHUERXZJHZDVVHQ�ZRUGW�PHHVWDO�PDDU
GULH WRW�YLHU�MDDU�RXG��,Q�GDW�JHYDO�LV�GH�DFFXPXODWLH�YDQ�RUJDQLVFKH�VWRI�QRJ�EHSHUNW
JHZHHVW��'H�YULMNRPHQGH�VWLNVWRI�LV�GDQ�QRJ�GRRU�KHW�YROJJHZDV�WH�EHQXWWHQ��$DUWV�HW
DO�� ������6FKU|GHU�HW DO�� �������'H�JHZDVVHQ�GLH�JHWHHOG�ZRUGHQ�QD�KHW�VFKHXUHQ�YDQ
JUDVODQG�PRHWHQ�GDQ�PDWLJ�WRW�QLHW�ZRUGHQ�EHPHVW��'DDUYRRU�]LMQ�EHPHVWLQJVDGYLH]HQ
EHVFKLNEDDU�
5HVXPp
-RQJ WLMGHOLMN�JUDVODQG�NDQ�HYHQYHHO�VWLNVWRI�RSQHPHQ�DOV�SHUPDQHQW��RXGHU�JUDVODQG�
'RRU�GH�VWHUNHUH�VWLNVWRIYDVWOHJJLQJ�LQ�GH�RUJDQLVFKH�VWRI�RQGHU�MRQJ�JUDVODQG�LV�GH
QLWUDDWXLWVSRHOLQJ�PLQGHU��'H�DUJXPHQWHQ�YDQ�HHQ�KRJHUH�VWLNVWRIRSQDPH�HQ�HHQ
ODQJHU�JURHLVHL]RHQ�JHOGHQ�GHUKDOYH�RRN�YRRU�WLMGHOLMN�JUDVODQG�
8LWGUXNNHOLMN�ZRUGW�JHVWHOG�GDW�GH]H�DUJXPHQWHQ�QLHW�JHOGHQ�YRRU�JUDVODQG�DOV
YDQJJHZDV
����&RQFOXVLH
2S JURQG�YDQ�GH�REMHFWLHYH�FULWHULD�µODQJH�JURHLSHULRGHV¶�HQ�µJHZDVVHQ�PHW�KRJH
VWLNVWRIRSQDPH¶�LV�HU�HHQ�JHUHGH�EDVLV�RP�RS�JUDVODQG�PHHU�VWLNVWRI�WRH�WH�GLHQHQ�GDQ
RS ERXZODQG��'H�VWLNVWRIRSQDPH�GRRU�JUDV�LV�FD���������NJ�KD�KRJHU�GDQ�GLH�YDQ�GH
EHODQJULMNVWH�DNNHUERXZJHZDVVHQ�LQ�1HGHUODQG��'LW�LV�KHW�JHFRPELQHHUGH�HIIHFW�YDQ
HHQ�������PDDQGHQ�ODQJHU�JURHLVHL]RHQ�HQ�HHQ�KRJHU�VWLNVWRIJHKDOWH�YDQ�KHW�JHRRJVWH
JUDV�
'H]H FRQFOXVLH�JHOGW�QLHW�DOOHHQ�YRRU�SHUPDQHQW��RXG�JUDVODQG�PDDU�RRN�YRRU�WLMGHOLMN�
MRQJ JUDVODQG��XLWJH]RQGHUG�JUDVODQG�GDW�DOV�YDQJJHZDV�QD�HHQ�DNNHUERXZ��RI
YRHGHUJHZDV�ZRUGW�LQJH]DDLG�
,Q GH�YROJHQGH�KRRIGVWXNNHQ�]DO�ZRUGHQ�XLWJHZHUNW�KRHYHHO�VWLNVWRI�HU�PHW�GLHUOLMNH
PHVW�RS�JUDVODQG�NDQ�ZRUGHQ�WRHJHGLHQG��]RQGHU�DIEUHXN�WH�GRHQ�DDQ�GH
GRHOVWHOOLQJHQ�YDQ�GH�1LWUDDWULFKWOLMQ�
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����6WLNVWRIJLIW�HQ�VWLNVWRIXLWVSRHOLQJ�GRRU�KHW�JHEUXLN�YDQ�GLHUOLMNH
PHVW�HQ�NXQVWPHVW��YHUJHOLMNLQJ�RS�EDVLV�YDQ�YHOGH[SHULPHQWHQ
����9UDDJVWHOOLQJ
,V HU�YHUVFKLO�LQ�HIIHFW�WXVVHQ�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�RS�GH�VWLNVWRIXLWVSRHOLQJ
QDDU�KHW�JURQGZDWHU"
����%HPHVWLQJ�YDQ�JUDVODQG
2S JUDDVGLHUEHGULMYHQ�LV�GLHUOLMNH�PHVW�HHQ�EHODQJULMNH�EURQ�YDQ�VWLNVWRI�YRRU�JUDV�HQ
YRHGHUJHZDVVHQ��'H�PDWH�ZDDULQ�KHW�JUDV�GH�VWLNVWRI�XLW�GLHUOLMNH�PHVW�NDQ�EHQXWWHQ�
LV DIKDQNHOLMN�YDQ�GH�YRUP�ZDDULQ�KHW�RS�GH�ERGHP�NRPW��6WLNVWRI�XLW�GLHUOLMNH�PHVW
XLW GH�VWDO�GLH�NRUW�YRRU�RI�LQ�KHW�JURHLVHL]RHQ�ZRUGW�WRHJHGLHQG�ZRUGW�JRHG�WRW�]HHU
JRHG�EHQXW��9DQ�GHU�0HHU�HW�DO����������6WLNVWRI�XLW�GLHUOLMNH�PHVW�YDQ�ZHLGHQG�YHH
ZRUGW PDWLJ�WRW�VOHFKW�EHQXW��9DQ�GHU�0HHU����������
'H PD[LPDOH�KRHYHHOKHLG�VWLNVWRI�GLH�YROJHQV�GH�1LWUDDWULFKWOLMQ�PHW�GLHUOLMNH�PHVW�RS
JUDVODQG�PDJ�ZRUGHQ�WRHJHGLHQG������NJ�KD�LQ��������KHHIW�]RZHO�EHWUHNNLQJ�RS
VWDOPHVW�DOV�RS�ZHLGHPHVW�
'H EHODVWLQJ�YDQ�KHW�JURQGZDWHU�PHW�QLWUDDW�LV�KHW�JHYROJ�YDQ�GH�XLWVSRHOLQJ�YDQ
VWLNVWRI�GLH�QLHW�GRRU�KHW�JHZDV�LV�EHQXW�HQ�GLH�QLHW�DOV�DPPRQLDN�YHUYOXFKWLJW�RI�GRRU
GHQLWULILFDWLH�XLW�GH�ERGHP�YHUGZLMQW�HQ�RI�YDVWJHOHJG�ZRUGW�LQ�GH�ERGHP��'H]H
VWLNVWRI�NDQ�DINRPVWLJ�]LMQ�YDQ�NXQVWPHVW��GLHUOLMNH�PHVW��JHZDVUHVWHQ�RI�XLW�GH�ERGHP
]HOI�GRRU�PLQHUDOLVDWLH�YDQ�RUJDQLVFKH�VWRI�
,Q GLW�KRRIGVWXN�]DO�RS�EDVLV�YDQ�UHVXOWDWHQ�YDQ�RQGHU]RHN�DDQ�SURHIYHOGHQ�ZRUGHQ
LQJHJDDQ�RS�KHW�HIIHFW�YDQ�KHW�JHEUXLN�YDQ�GLHUOLMNH�PHVW�RS�GH�QLWUDDWFRQFHQWUDWLH�YDQ
KHW�ERYHQVWH�JURQGZDWHU�ELM�]DQG��HQ�NOHLJURQG�� ,Q�KRRIGVWXN���]DO�QDGHU�ZRUGHQ
LQJHJDDQ�RS�GH�HIIHFWHQ�RS�KHW�RSSHUYODNWHZDWHU�

����(IIHFW�YDQ�VWDOPHVW�RS�GH�VWLNVWRIXLWVSRHOLQJ
9HOGH[SHULPHQWHQ�QDDU�GH�VWLNVWRIXLWVSRHOLQJ�RS�JHPDDLG�JUDVODQG�]LMQ�XLWJHYRHUG
PHW YHUVFKLOOHQGH�FRPELQDWLHV�YDQ�GLHUOLMNH�PHVW��VWDOPHVW��HQ�NXQVWPHVW��'H�GLHUOLMNH
PHVW LV�HPLVVLH�DUP�DDQJHZHQG��PHVWLQMHFWLH�L�Y�P��DPPRQLDNHPLVVLH���+HW�HIIHFW�YDQ
KHW DI]RQGHUOLMN�JHEUXLN�YDQ�GLHUOLMNH�PHVW�HQ�YDQ�NXQVWPHVW�]RZHO�DOV�KHW
JHFRPELQHHUGH�JHEUXLN�GDDUYDQ��ZRUGW�JHwOOXVWUHHUG�LQ�ILJXXU����+LHU�LV�GH�UHODWLH
WXVVHQ�GH�VWLNVWRIEHPHVWLQJ�HQ�GH�VWLNVWRIXLWVSRHOLQJ�ZHHUJHJHYHQ��JHEDVHHUG�RS�HHQ
YLMIMDULJ�YHOGH[SHULPHQW�ELM�JUDVODQG�RS�HHQ�YRFKWKRXGHQGH�]DQGJURQG�LQ�5XXUOR
�*HOGHUODQG���:DGPDQ�HQ�6OXLMVPDQV��������
8LW�GH�PHHWJHJHYHQV��GLH�LQ�ILJXXU���]LMQ�VDPHQJHYDW��EOLMNW�GDW�GH�XLWVSRHOLQJ�YDQ
QLWUDDW�ELM�JHPDDLG�JUDVODQG�YHHO�PHHU�EHSDDOG�ZRUGW�GRRU�GH�KRRJWH�YDQ�GH
VWLNVWRIJLIW�GDQ�GRRU�GH�VRRUW�PHVW�ZDDUPHH�GH�VWLNVWRI�ZRUGW�WRHJHGLHQG�
� GLHUOLMNH�PHVW�GLH�LQ�GH�VWDO�ZRUGW�JHSURGXFHHUG�HQ�YHUYROJHQV�RS�KHW�ODQG�ZRUGW�XLWJHUHGHQ��ZRUGW
KLHUQD�VWDOPHVW�JHQRHPG��0HVW�HQ�XULQH�GLH�KHW�YHH�LQ�GH�ZHLGH�SURGXFHHUW��ZRUGW�KLHUQD�PHW�ZHLGHPHVW
DDQJHGXLG�
� 'H�YHUGHOLQJ�YDQ�KHW�DUHDDO�JUDVODQG�LQ�1HGHUODQG�RYHU�GH�JURQGVRRUWHQ�LV�DOV�YROJW������NRPW�YRRU
RS�]DQGJURQGHQ������LV�JHOHJHQ�RS�NOHLJURQGHQ�HQ�����EHYLQGW�]LFK�RS�YHHQJURQG�



5,90�UDSSRUW������������������������������������������������������������������������������������������������3DJLQD����YDQ����

)LJXXU ���,QYORHG�YDQ�GH�WRHGLHQLQJ�YDQ�VWLNVWRI�PHW�GLHUOLMNH�PHVW��VWDOPHVW��YLD
LQMHFWLH�LQ�KHW�YRRUMDDU�'0���NXQVWPHVW��.0��HQ�GH�FRPELQDWLH�YDQ�GLHUOLMNH�PHVW
�VWDOPHVW��HQ�NXQVWPHVW��'0�.0��RS�GH�QLWUDDWFRQFHQWUDWLH�RQGHU�JHPDDLG�JUDVODQG
RS ]DQG�PHW�*W�9�HQ�9��35�'/2�SURHIYHOG�5XXUOR��JHPLGGHOGH�ZDDUGH�YRRU�GH
SHULRGH������������GDWD�XLW��YDQ�'UHFKW�HW�DO���������
%LM HHQ�VWLNVWRIJLIW�PHW�GLHUOLMNH�PHVW�YDQ�FD������NJ�KD�ZHUG�GH�QLWUDDWQRUP�YDQ���
PJ�O LQ�KHW�ERYHQVWH�JURQGZDWHU�EHUHLNW�
9DQ GURJH�]DQGJURQGHQ�]LMQ�GH]H�JHJHYHQV�QLHW�EHNHQG��+HW�LV�HFKWHU�WH�YHUZDFKWHQ
GDW�GH�VWLNVWRIRSQDPH�GRRU�KHW�JUDV�ODJHU�LV��RPGDW�GH�JUDVJURHL�ZRUGW�JHUHPG�GRRU
YRFKWWHNRUWHQ��%LM�HHQ�JHOLMNH�VWLNVWRIJLIW�]LMQ�GH�QLWUDDWFRQFHQWUDWLHV�LQ�KHW�ERYHQVWH
JURQGZDWHU�RS�GURJH�JURQGHQ�KRJHU�GDQ�RS�YRFKWKRXGHQGH�JURQGHQ�
����(IIHFW�YDQ�ZHLGHPHVW�RS�GH�VWLNVWRIXLWVSRHOLQJ
+HW HIIHFW�YDQ�ZHLGHPHVW�RS�GH�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�ZRUGW
JHwOOXVWUHHUG�PHW�GH�ILJXUHQ���HQ����+HW�EHWUHIW�VLWXDWLHV�ZDDULQ�XLWVOXLWHQG�EHZHLG
ZHUG �RQEHSHUNW�ZHLGHQ���)LJXXU���ODDW�KHW�YHUEDQG�]LHQ�WXVVHQ�GH�WRWDOH�VWLNVWRIJLIW
RS EHZHLG�JUDVODQG�HQ�GH�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�RS�]DQGJURQG
HQ NOHLJURQG��JHPHWHQ�DDQ�GUDLQZDWHU��'H]H�JLIW�EHVWRQG�XLW�NXQVWPHVW�HQ�ZHLGHPHVW
�XULQH�HQ�IDHFHV���'H]H�ILJXXU�JHHIW�DDQ�GDW�HHQ�WRWDOH�VWLNVWRIEHODVWLQJ�YDQ�FD�����
NJ�KD�GH�QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O�LQ�KHW�ERYHQVWH�JURQGZDWHU�ZRUGW�EHUHLNW
�KLHU�DOV�GUDLQZDWHU�JHPHWHQ��

*UDVODQG�RS�YRFKWKRXGHQGH�]DQGJURQG
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)LJXXU ���1LWUDDWFRQFHQWUDWLH�LQ�GUDLQZDWHU�YDQ�EHZHLG�JUDVODQG�RS�]DQGJURQG
� 0HHQWKRHYH�*W�9,��HQ�RS�NOHLJURQG��0LQGHUKRXGKRHYH��*W�,9��DOV�IXQFWLH�YDQ�GH
WRWDOH�JLIW�YDQ�VWLNVWRI�YLD�ZHLGHPHVW�HQ�NXQVWPHVW��GDWD�XLW��YDQ�'UHFKW�HW�DO���������
)LJXXU ��ODDW�RRN�]LHQ�GDW�GH�XLWVSRHOLQJ�YDQ�VWLNVWRI�ELM�NOHLJURQGHQ�GXLGHOLMN�ODJHU�LV
GDQ�ELM�]DQGJURQGHQ��2PGDW�GH�ZHLGHPHVW�ELM�GH�EHPHVWLQJ�YDQ�JUDVODQG�DOV�QLHW�
ZHUN]DDP�ZRUGW�EHVFKRXZG��]LMQ�LQ�ILJXXU���GH�JHPHWHQ�QLWUDDWFRQFHQWUDWLHV�YDQ
ILJXXU���ZHHUJHJHYHQ�DOV�IXQFWLH�YDQ�GH�VWLNVWRIJLIW�YLD�NXQVWPHVW�

)LJXXU ����1LWUDDWFRQFHQWUDWLH�LQ�GUDLQZDWHU�YDQ�EHZHLG�JUDVODQG�RS�]DQGJURQG
� 0HHQWKRHYH�*W�9,��HQ�RS�NOHLJURQG��0LQGHUKRXGKRHYH��*W�,9��DOV�IXQFWLH�YDQ�GH
VWLNVWRIJLIW�YLD�NXQVWPHVW��GDWD�XLW��YDQ�'UHFKW�HW�DO���������
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%LM GH�KLHU�WRHJHSDVWH�EHZHLGLQJ�RS�GH]H�PDWLJ�GURJH�]DQGJURQG�]RX�GH
QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O�LQ�KHW�GUDLQZDWHU�]LMQ�EHUHLNW�ELM�HHQ�NXQVWPHVWJLIW�YDQ
FD������NJ�KD��QD�H[WUDSRODWLH���'H�KLHU�ELMEHKRUHQGH�VWLNVWRIWRHGLHQLQJ�YLD�ZHLGHPHVW
LV HYHQHHQV�FD������NJ�KD�
(HQ GHUJHOLMNH�WRWDOH�VWLNVWRIJLIW�YLD�ZHLGHPHVW�qQ�NXQVWPHVW�YDQ�FD������NJ�KD�YRRU
HHQ�GURJHUH��GLHS�RQWZDWHUGH��]DQGJURQG��ZDDUELM�GH�QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O
ZHUG EHUHLNW��LV�RRN�EHUHNHQG�GRRU�9DQ�GHU�0HHU�HQ�0HHXZLVVHQ��������]LH�RRN
DQQH[����
9RRU�GH�NOHLJURQG�LQ�GH�ILJXUHQ���HQ���ZHUG�ELM�HHQ�VWLNVWRIWRHGLHQLQJ�PHW�NXQVWPHVW
YDQ�FD������NJ�KD�HQ�HHQ�VWLNVWRIWRHGLHQLQJ�YDQ�FD������NJ�KD�YLD�ZHLGHPHVW��GH
QLWUDDW�FRQFHQWUDWLH�YDQ����PJ�O�EHUHLNW�
2PGDW�ZHLGHPHVW�VOHFKW�YHUGHHOG�RS�KHW�JUDV�JHGHSRQHHUG�ZRUGW���LV�GH�EHQXWWLQJ�YDQ
GH DDQJHYRHUGH�VWLNVWRI�GRRU�KHW�JUDV�VOHFKWV�JHULQJ��9RRUDO�GH�XULQH�GLH�LQ�GH�ORRS
YDQ�KHW�ZHLGHVHL]RHQ�RS�KHW�JUDVODQG�ZRUGW�JHGHSRQHHUG�GUDDJW�VWHUN�ELM�DDQ�GH
XLWVSRHOLQJ�YDQ�QLWUDDW���9DQ�GHU�3XWWHQ�HQ�9HOOLQJD��������]LH�RRN�DQQH[����
,Q GH�ODQGERXZSUDNWLMN�ZRUGW�GH�GRRU�KHW�ZHLGHQG�YHH�DDQJHYRHUGH�VWLNVWRI�QLHW
PHHJHUHNHQG�ELM�KHW�EHSDOHQ�YDQ�GH�KRHYHHOKHLG�VWLNVWRI�GLH�PRHW�ZRUGHQ�WRHJHGLHQG
RP YROGRHQGH�JUDVSURGXFWLH�WH�UHDOLVHUHQ��'DW�EHWHNHQW�GDW�GH�VWLNVWRIEHKRHIWH�YDQ�KHW
JUDV YROOHGLJ�GRRU�VWDOPHVW�HQ�RI�NXQVWPHVW�ZRUGW�JHGHNW�
1DDUPDWH�KHW�EHPHVWLQJVQLYHDX�KRJHU�LV��QHHPW�GH�XLWVSRHOLQJ�DOV�JHYROJ�YDQ�GH
EHZHLGLQJ�WRH��'LW�JHOGW�YRRUDO�ELM�NXQVWPHVWJLIWHQ�YDQ�PHHU�GDQ�����j�����NJ�KD
�/RRQHQ�HQ�%DFK�GH�:LW��������]LH�RRN�DQQH[�����9HUJHOHNHQ�PHW�JHPDDLG�JUDVODQG�LV
ELM HHQ�JHOLMNH�VWLNVWRIJLIW�YLD�NXQVWPHVW�GH�XLWVSRHOLQJ�YDQ�JUDVODQG��GDW�RQEHSHUNW
EHZHLG�ZRUGW��HHQ�IDFWRU�����KRJHU�
9HUJHOLMNEDUH�UHVXOWDWHQ�]LMQ�RRN�EHNHQG�XLW�RQGHU]RHN�HOGHUV�LQ�(XURSD��'RRU�5\GHQ
HW DO� LV�LQ������DO�JHZH]HQ�RS�GH�JURWH�LQYORHG�YDQ�EHZHLGLQJ�RS�GH�XLWVSRHOLQJ�YDQ
QLWUDDW� /DWHU�RQGHU]RHN�LQ�(QJHODQG��0DFGXII�HW�DO� �������LQ�'XLWVODQG��%HQNH�
������HQ�LQ�)UDQNULMN��6LPRQ�HW�DO� ������LV�KLHUPHH�LQ�RYHUHHQVWHPPLQJ�
9RRU�HHQ�YHUGHUH�WRHOLFKWLQJ�RS�EHZHLGLQJ�ZRUGW�YHUZH]HQ�QDDU�DQQH[���
����&RQFOXVLH
:DQQHHU�GLHUOLMNH�PHVW�JRHG�YHUGHHOG�ZRUGW�RYHU�KHW�JUDVODQG�HQ�WLMGHQV�KHW
JURHLVHL]RHQ�ZRUGW�WRHJHGLHQG��LV�KHW�ULVLFR�YDQ�QLWUDDWXLWVSRHOLQJ�QDDU�KHW�JURQGZDWHU
QLHW JURWHU�GDQ�ELM�GH�WRHGLHQLQJ�YDQ�NXQVWPHVW��+HW�JUDV�NDQ�GH�VWLNVWRI�XLW�VWDOPHVW
JRHG�EHQXWWHQ��8LW�GH�EHVFKUHYHQ�ZDDUQHPLQJHQ�DDQ�JHPDDLG�JUDVODQG�RS
YRFKWKRXGHQGH�]DQGJURQG��5XXUOR�RQGHU]RHN��EOLMNW��GDW�ELM�HHQ�VWLNVWRIJLIW�YLD
VWDOPHVW�YDQ�FD������NJ�KD�GH�QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O�LQ�KHW�ERYHQVWH
JURQGZDWHU�ZHUG�EHUHLNW��'H�PD[LPDDO�WRHODDWEDUH�VWLNVWRIWRHGLHQLQJ�PHW�VWDOPHVW
QDDU�JHPDDLG�JUDVODQG�RS�GURJH�JURQGHQ�LV�QDDU�YHUZDFKWLQJ�ODJHU�
8LW GH�UHVXOWDWHQ�YDQ�KHW�SURHIYHOGRQGHU]RHN�DDQ�EHZHLG�JUDVODQG�EOLMNW�GDW�RRN�KLHU
GH WRWDOH�VWLNVWRIJLIW�GH�VWLNVWRIXLWVSRHOLQJ�QDDU�KHW�JURQGZDWHU�EHSDDOW��2PGDW�GH
VWLNVWRI�XLW�ZHLGHPHVW�VOHFKW�GRRU�KHW�JUDV�ZRUGW�EHQXW��PRHW�GH�VWLNVWRIEHKRHIWH�YDQ
KHW�JUDV�YULMZHO�JHKHHO�YLD�NXQVWPHVW��HQ�RI�VWDOPHVW��ZRUGHQ�JHGHNW��'H]H�ZHLGHPHVW
GUDDJW�LQ�EHODQJULMNH�PDWH�ELM�DDQ�GH�XLWVSRHOLQJ�
%LM JUDV�RS�GURJH�]DQGJURQG��GDW�RQEHSHUNW�ZRUGW�EHZHLG��ZRUGW�ELM�HHQ
VWLNVWRIWRHGLHQLQJ�YDQ�FD������NJ�KD�YLD�NXQVWPHVW�GH�QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O
LQ KHW�ERYHQVWH�JURQGZDWHU�EHUHLNW��'H�KLHUELM�EHKRUHQGH�VWLNVWRIJLIW�YLD�GLHUOLMNH�PHVW
EHGUDDJW�FD������NJ�KD�
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6WLNVWRI�GLH�YLD�ZHLGHPHVW�RS�JUDVODQG�NRPW��VSRHOW�YHHO�VWHUNHU�XLW�GDQ�HHQ�JHOLMNH
KRHYHHOKHLG�VWLNVWRI�XLW�VWDOPHVW��2P�GH�XLWVSRHOLQJ�YDQ�VWLNVWRI�YLD�GH�WRHGLHQLQJ�PHW
GLHUOLMNH�PHVW�WH�EHSHUNHQ��GLHQW�GH]H�]RYHHO�PRJHOLMN�LQ�GH�YRUP�YDQ�VWDOPHVW
WRHJHGLHQG�WH�ZRUGHQ�
8LW KHW�YHOGRQGHU]RHN�EOLMNW�YHUGHU�GDW�GH�XLWVSRHOLQJ�YDQ�EHZHLG�JUDVODQG�RS�]DQG
JURWHU�LV�GDQ�YDQ�EHZHLG�JUDVODQG�RS�NOHLJURQG�
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���6WLNVWRIDDQYRHU�HQ�VWLNVWRIXLWVSRHOLQJ�RS�EHGULMIVQLYHDX
����9UDDJVWHOOLQJ
+RHYHHO�VWLNVWRI�XLW�GLHUOLMNH�PHVW�NDQ�RS�KHW�JUDVODQG�YDQ�HHQ�JUDDVGLHUEHGULMI
ZRUGHQ JHEUXLNW��]RQGHU�GH�QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O�LQ�KHW�ERYHQVWH
JURQGZDWHU�WH�RYHUVFKULMGHQ"
����,QOHLGLQJ
,Q GH�LQ�KRRIGVWXN���EHVFKUHYHQ�SURHIYHOGRQGHU]RHNHQ�LV�XLWJHJDDQ�YDQ�JUDVODQG�GDW
RI XLWVOXLWHQG�ZRUGW�EHZHLG�RI�DOOHHQ�ZRUGW�JHPDDLG��'LW�JHHIW�HFKWHU�HHQ�EHSHUNW
EHHOG�YDQ�GH�ZHUNHOLMNKHLG��2S�JUDDVGLHUEHGULMYHQ�ZRUGW�KHW�JUDVODQG�QDPHOLMN�]RZHO
EHZHLG�DOV�JHPDDLG��ZDDUELM�GH�VWLNVWRIWRHYRHU�QDDU�JUDVODQG�LQ�GH�SUDNWLMN�SODDWVYLQGW
GRRU�HHQ�FRPELQDWLH�YDQ�ZHLGHPHVW��VWDOPHVW�qQ�NXQVWPHVW��'HUJHOLMNH�FRPELQDWLHV
ZRUGHQ LQ�GLW�KRRIGVWXN�QDGHU�WRHJHOLFKW�GRRU�GH�VWLNVWRIVWURPHQ�RS�EHGULMIVQLYHDX�WH
EHVFKRXZHQ�
,Q GLW�KRRIGVWXN�ZRUGW�RS�EHGULMIVQLYHDX�QDJHJDDQ�ZHONH�VWLNVWRIJLIWHQ�RS�JUDVODQG
PRJHOLMN�]LMQ�PHW�GLHUOLMNH�PHVW�HQ�RI�NXQVWPHVW�RQGHU�GH�YRRUZDDUGH�GDW�GH
QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�QLHW�KRJHU�ZRUGW�GDQ����PJ�QLWUDDW�SHU
OLWHU� 9RRUWV�ZRUGW�QDJHJDDQ�ZDW�KHW�HIIHFW�LV�YDQ�GH�YRRUJHQRPHQ�UHJXOHULQJ�YDQ�KHW
IRVIDDWRYHUVFKRW�
�����6WLNVWRIDDQYRHU�HQ�VWLNVWRIRYHUVFKRW�RS�HHQ�JUDDVGLHUEHGULMI
'H JUDVSURGXFWLH�RS�HHQ�JUDDVGLHUEHGULMI�GLHQW�YRRU�GH�YRHGLQJ�YDQ�KHW�YHH��'H
SURGXFWLH�YDQ�HLJHQ�JUDV�LV�JRHGNRSHU�GDQ�YRHUDDQNRRS�]RODQJ�GH�NRVWHQ�YDQ
EHPHVWLQJ�HQ�RRJVWHQ�YDQ�JUDV�ODJHU�]LMQ�GDQ�GLH�YDQ�DDQJHNRFKW�YRHU��'H
EHPHVWLQJVDGYLH]HQ�]LMQ�WRW�QX�WRH�DIJHVWHPG�RS�GDW�XLWJDQJVSXQW��8QZLQ�HQ
9HOOLQJD���������9RRU�GH�EHPHVWLQJ�YDQ�KHW�JUDVODQG�JHEUXLNW�GH�ERHU�GH�GLHUOLMNH
PHVW�YDQ�KHW�HLJHQ�YHH�HQ�DDQJHNRFKWH�NXQVWPHVW��'H�GLHUOLMNH�PHVW�LV�HHQ�LQWHUQH
SRVW��NXQVWPHVW�PRHW�YDQ�EXLWHQ�KHW�EHGULMI�DDQJHYRHUG�ZRUGHQ�HQ�LV�HHQ�H[WHUQH�SRVW�
'LW LV�ZHHUJHJHYHQ�LQ�GH�YHUHHQYRXGLJGH�PLQHUDOHQEDODQV�LQ�ILJXXU����6WLNVWRIDDQYRHU
YLD DDQJHNRFKW�YRHU�LV�RRN�HHQ�EHODQJULMNH�DDQYRHUSRVW�RS�GH�PLQHUDOHQEDODQV��'H
DIYRHU�YDQ�VWLNVWRI�YLQGW�YRRUQDPHOLMN�SODDWV�YLD�GH�DIYRHU�YDQ�PHON��'DDUQDDVW�NDQ
RRN DIYRHU�SODDWVYLQGHQ�YLD�YHH�HQ�YLD�UXZYRHU�HQ�GLHUOLMNH�PHVW��+HW�YHUVFKLO�WXVVHQ
GH DDQYRHU�HQ�DIYRHU�LV�KHW�RYHUVFKRW�RS�GH�PLQHUDOHQEDODQV��'H]H�VWLNVWRI�NRPW�YLD
KHW�GLHU�ZHHU�LQ�GH�PHVW�WHUHFKW��'DDUPHH�ZHUNW�GH�PLQHUDOHQZHWJHYLQJ�RRN�LQGLUHFW
GRRU�RS�GH�GLHUOLMNH�PHVW�
'H 1LWUDDWULFKWOLMQ�ULFKW�]LFK�RS�GH�EDODQV�WXVVHQ�VWLNVWRIEHKRHIWH�YDQ�JHZDVVHQ�HQ�GH
VWLNVWRIYRRU]LHQLQJ�YLD�VWLNVWRIOHYHULQJ�XLW�GH�ERGHP�HQ�GH�WRHYRHJLQJ�YDQ�VWLNVWRI�XLW
EHPHVWLQJ�YLD�GLHUOLMNH�PHVW�HQ�NXQVWPHVW��'H�1LWUDDWULFKWOLMQ�PDDNW�ZDW�EHWUHIW�GH
WRHYRHU�QDDU�GH�ERGHP�JHHQ�RQGHUVFKHLG�WXVVHQ�HHQ�LQWHUQH�SRVW�RS�GH�EHGULMIVEDODQV
�GH�GLHUOLMNH�PHVW��HQ�HHQ�H[WHUQH�SRVW��GH�NXQVWPHVW��
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)LJXXU ����6FKHPDWLVFKH�ZHHUJDYH�YDQ�GH�EHODQJULMNVWH�DDQ��HQ�DIYRHUSRVWHQ�YDQ�GH
PLQHUDOHQEDODQV�YDQ�HHQ�JUDDVGLHUEHGULMI��+HW�YHUVFKLO�WXVVHQ�GH�DDQYRHU��YRHU�HQ
NXQVWPHVW��HQ�GH�DIYRHU�YLD�SURGXFWHQ��PHON��LV�KHW�RYHUVFKRW��+HW�RYHUVFKRW�LV�GRRU
PLGGHO�YDQ�QRUPHQ�YRRU�KHW�YHUOLHV�SHU�KHFWDUH�FXOWXXUJURQG�DDQ�HHQ�PD[LPXP
JHERQGHQ�
+HW VWLNVWRIRYHUVFKRW�EHVWDDW�XLW�GH�YROJHQGH�GULH�FRPSRQHQWHQ�
�� GH�VWLNVWRI�GLH�RS�HHQ�EHGULMI�YULMNRPW�LQ�GH�VWDO�HQ�ELM�GH�PHVWRSVODJ�HQ�WLMGHQV�KHW

WRHGLHQHQ�YDQ�PHVW��HQ�LQ�GH�YRUP�YDQ�DPPRQLDN��1+�� QDDU�GH�DWPRVIHHURQWZLMNW�
�� GH�VWLNVWRI�GLH�XLWHLQGHOLMN��QD�GHQLWULILFDWLH��LQ�GH�DWPRVIHHU�WHUHFKWNRPW�LQ�GH

YRUP�YDQ�HOHPHQWDLUH�VWLNVWRI��1����GHHOV�RQWVWDDW�GDDUELM�RRN�ODFKJDV��1�2���HHQEURHLNDVJDV�
��� GH VWLNVWRI�GLH�YRRUQDPHOLMN�DOV�QLWUDDW��12�� QD�XLWVSRHOLQJ�XLW�GH�ZRUWHO]RQH�LQJURQG��HQ�RSSHUYODNWHZDWHU�WHUHFKWNRPW�
'H�RQGHUOLQJH�YHUKRXGLQJ�YDQ�GH]H�FRPSRQHQWHQ�LV�YDULDEHO�HQ�DIKDQNHOLMN�YDQ�GH
ZHHUVRPVWDQGLJKHGHQ��JURQGVRRUW��GH�YRFKWWRHVWDQG��KHW�W\SH�VWDO��HQ�EHGULMIVYRHULQJ
Z�R��GH�ZLM]H�YDQ�PHVWWRHGLHQLQJ�
'H�1LWUDDWULFKWOLMQ�ULFKW�]LFK�VSHFLILHN�RS�GH�ODDWVWH�FRPSRQHQW�YDQ�KHW
EDODQVRYHUVFKRW�YDQ�HHQ�EHGULMI�
+RHZHO�HU�GXLGHOLMNH�RYHUHHQNRPVWHQ�]LMQ�WXVHQ�GH�EHQDGHULQJ�LQ�GH�1HGHUODQGVH
PLQHUDOHQZHWJHYLQJ�HQ�GLH�YDQ�GH�1LWUDDWULFKWOLMQ��]LMQ�HU�RRN�DFFHQWYHUVFKLOOHQ��'H
PLQHUDOHQZHWJHYLQJ�UHJHOW�H[SOLFLHW�GH�VWLNVWRIDDQYRHU�YDQ�NXQVWPHVW�HQ�GLHUOLMNH
PHVW YDQ�EXLWHQ�KHW�EHGULMI�HQ�LPSOLFLHW�GH�VWLNVWRIWRHGLHQLQJ�YLD�GLHUOLMNH�PHVW�YDQ
KHW HLJHQ�EHGULMI��'H�1LWUDDWULFKWOLMQ�UHJHOW�H[SOLFLHW�KHW�JHEUXLN�YDQ�VWLNVWRI�YLD�]RZHO
GLHUOLMNH�PHVW�DOV�NXQVWPHVW�
$DQ�GH�KDQG�YDQ�EHUHNHQLQJHQ�ZRUGW�GXLGHOLMN�JHPDDNW�KRH�GH�PLQHUDOHQZHWJHYLQJ
KHW JHEUXLN�YDQ�VWLNVWRI�YLD�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�RS�JUDVODQG�UHJXOHHUW�
9HUYROJHQV�ZRUGW�JHNHNHQ�RI�GLH�WRWDOH�JLIW�QLHW�WH�KRRJ�LV�HQ�QLHW�WRW�WH�KRJH
QLWUDDWFRQFHQWUDWLHV�LQ�KHW�ERYHQVWH�JURQGZDWHU�OHLGW�
9RRUGDW�GH�UHVXOWDWHQ�YDQ�GH�EHUHNHQLQJHQ�ZRUGHQ�JHSUHVHQWHHUG��]DO�HHUVW�GH
JHYROJGH DDQSDN�ZRUGHQ�WRHJHOLFKW��DOVPHGH�GH�UDQGYRRUZDDUGHQ�GLH�GDDUELM�]LMQ
JHKDQWHHUG�

�NUDFKW�YRHU

NXQVWPHVW

NRH

ERGHP

GLHUOLMNH�PHVW

PHON

RYHUVFKRWYRHU



5,90�UDSSRUW������������������������������������������������������������������������������������������������3DJLQD����YDQ����

5HJXOHULQJ�YDQ�KHW�VWLNVWRIRYHUVFKRW
,Q 1HGHUODQG�LV�KHW�VWLNVWRIRYHUVFKRW�YDQ�HHQ�ODQGERXZEHGULMI�GRRU�PLGGHO�YDQ�KHW
V\VWHHP�YDQ�YHUOLHVQRUPHQ�DDQ�HHQ�PD[LPXP�JHERQGHQ��RS�EDVLV�YDQ�GH
0HVWVWRIIHQZHW��/19���������,Q�KHW�EHOHLGVYRRUQHPHQ�YDQ����������/19�����D��LV
DDQJHNRQGLJG�GDW�GH�QRUPHQ�YRRU�����������UHHGV�PHW�LQJDQJ�YDQ�KHW�MDDU������JDDQ
JHOGHQ��9RRUWV�JHOGHQ�YRRU�GURJH�JURQGHQ�ODJHUH�YHUOLHVQRUPHQ��'H
VWLNVWRIYHUOLHVQRUP�YRRU�JUDVODQG�LV�����NJ�KD��9RRU�JUDVODQG�RS�GURJH�JURQGHQ�JHOGW
HHQ�YHUOLHVQRUP�YDQ�����NJ�KD��9RRU�PDwVODQG�LV�GH�VWLNVWRIYHUOLHVQRUP�����NJ�KD�
UHVSHFWLHYHOLMN����NJ�KD��WDEHO����
7DEHO ����9HUOLHVQRUPHQ��KHIILQJYULM�RYHUVFKRWWHQ��YRRU�VWLNVWRI�HQ�IRVIDDW�YRRU
JUDVODQG�HQ�ERXZODQG��LQFOXVLHI�VQLMPDwV��LQ������YROJHQV�KHW�EHOHLGVYRRUQHPHQ
�/19������D��
*HZDV 9HUOLHVQRUPHQ�YRRU�VWLNVWRI�HQ�IRVIDDW�LQ�NJ�KD

*HQHULHN 'URJH�JURQGHQ
1 3�2��������������������������������������������1 3�2�*UDV ��� �� ��� ��

ERXZODQG�VQLMPDwV ��� �� ���� ��
,QGLHQ�GH�VWLNVWRI��HQ�IRVIDDWRYHUVFKRWWHQ�YDQ�HHQ�EHGULMI�GH�YHUOLHVQRUPHQ�YDQ�WDEHO��
RYHUVFKULMGHQ��PRHW�HHQ�KHIILQJ�ZRUGHQ�EHWDDOG��9ROJHQV�KHW�EHOHLGVYRRUQHPHQ�YDQ
���������/19������D��ZRUGW�GH�KHIILQJ�ELM�RYHUVFKULMGLQJ�YDQ�GH�YHUOLHVQRUP
YHUKRRJG�YDQ��I������SHU�NJ�VWLNVWRI�QDDU�I������SHU�NJ��9RRU�IRVIDDW�ZRUGW�GH�KHIILQJ
YRRU�LHGHUH�NLORJUDP��ERYHQ�GH�YHUOLHVQRUP�I�������

����*HYROJGH�EHQDGHULQJ
+HW WHPSR�ZDDULQ�GH�EHGULMYHQ�KXQ�PLQHUDOHQRYHUVFKRWWHQ�PRHWHQ�YHUODJHQ��OLJW�KRRJ�
(U ]LMQ�WKDQV�HQNHOH�JUDDVGLHUEHGULMYHQ�EHNHQG�ZDDUYRRU�JHOGW�GDW�]H�QX�DO�YROGRHQ
DDQ�GH�YHUOLHVQRUPHQ�YDQ�WDEHO���YRRU������HQ�GLH�]LFK�ZDW�EHWUHIW�KHW�VWLNVWRIJHEUXLN
YLD GLHUOLMNH�PHVW��EHYLQGHQ�LQ�KHW�WUDMHFW�WXVVHQ�����HQ�FD������NJ�KD�� �JDQJEDUH
YHHEH]HWWLQJHQ��HQ�ZDDU�WHYHQV�GH�JURQGZDWHUNZDOLWHLW�ZRUGW�JHPHWHQ
�EHGULMIVPRQLWRULQJ���,Q�DQQH[���ZRUGHQ�YRRUEHHOGHQ�YDQ�GHUJHOLMNH�EHGULMYHQ
JHJHYHQ�
9RRU�GH�DQDO\VH�YDQ�GH�PLOLHXJHYROJHQ�YDQ�KHW�JHEUXLN�YDQ�GLHUOLMNH�PHVW�ZRUGW�KLHU
JHEUXLN�JHPDDNW�YDQ�PRGHOOHQ�ZDDUPHH�GH�VWLNVWRIVWURRP�RS�EHGULMIVQLYHDX
EHVFKUHYHQ�ZRUGW��'LW��RP�HHQ�JRHG�HQ�UHSUHVHQWDWLHI�EHHOG�WH�NULMJHQ�YDQ�GH�VLWXDWLH
LQ �����YRRU�HHQ�EUHHG�VFDOD�YDQ�EHGULMYHQ�HQ�JURQGVRRUWHQ�
'H UHVXOWDWHQ�YDQ�JURQGZDWHUPRQLWRULQJ�RS�EHGULMIVQLYHDX�]LMQ�JHEUXLNW�RP�GH
UHVXOWDWHQ�YDQ�KHW�PRGHO�WH�WRHWVHQ��]LH�KRRIGVWXN����
,Q GLW�KRRIGVWXN�ZRUGHQ�GH�XLWNRPVWHQ�JHJHYHQ�ZHONH�]LMQ�EHUHNHQG�PHW�KHW�PRGHO
%%35 �%HGULMIV%HJURWLQJV�3URJUDPPD�5XQGYHHKRXGHULM��$OHP�HQ�9DQ�6FKHSSLQJHQ�
�����HQ�6FKUHXGHU�HW DO������ 9HOOLQJD�HW DO� �������+HW�%%35�LV�HHQ
UHNHQSURJUDPPD�ZDDUPHH�LQ�GH�SUDNWLMN�UHDOLVHHUEDUH�EHGULMYHQ�ZRUGHQ�JHVLPXOHHUG�
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+HW PRGHO�ZRUGW�JHEUXLNW�GRRU�YRRUOLFKWLQJVGLHQVWHQ��ERHNKRXGNDQWRUHQ�HQ�EDQNHQ�
,Q GH�SUDNWLMN�EOLMNW�GDW�GH�WHFKQLVFKH�UHVXOWDWHQ�YDQ�KHW�%%35�ELM�JRHG�PDQDJHPHQW
UHDOLVHHUEDDU�]LMQ��'H�+DDQ��������
�%LM GH�PRGHOEHUHNHQLQJHQ�LV�XLWJHJDDQ�YDQ�
� JUDDVGLHUEHGULMYHQ�GLH�YROOHGLJ�XLW�JUDVODQG�EHVWDDQ��'DW�LV�YRRU�HHQ�DDQWDO

JHELHGHQ�LQ�1HGHUODQG�JHHQ�UHSUHVHQWDWLHYH�VLWXDWLH��'DDU�]LMQ�WZHH�UHGHQHQ�YRRU�
7HQ HHUVWH�]LMQ�GH�VWLNVWRIYHUOLHVQRUPHQ�YRRU�JUDVODQG�KRJHU�GDQ�YRRU�ERXZODQG�
(U ZRUGW�GXV�PHHU�VWLNVWRI�DDQJHYRHUG�SHU�KHFWDUH��7HQ�WZHHGH�]LMQ�RS�HHQ�EHGULMI
PHW DOOHHQ�JUDVODQG�GH�EHZHLGLQJVPRJHOLMNKHGHQ�JURWHU�GDQ�RS�EHGULMYHQ�ZDDU�HHQ
GHHO�YDQ�KHW�ODQG�ZRUGW�EHWHHOG�PHW�YRHGHUJHZDVVHQ��'DDUGRRU�NXQQHQ�GH
QHJDWLHYH�HIIHFWHQ�YDQ�EHZHLGLQJ�VWHUNHU�LQ�EHHOG�ZRUGHQ�JHEUDFKW��]LH�KLHUYRRU
RRN�$QQH[�����8LW�RRJSXQW�YDQ�VWLNVWRIEHODVWLQJ�NDQ�GH]H�NHX]H�GXV�ZRUGHQ
EHVFKRXZG�DOV�HHQ�³ZRUVW�FDVH´�VLWXDWLH�

� JUDDVGLHUEHGULMYHQ�GLH�JHHQ�GLHUOLMNH�PHVW�DIYRHUHQ�
� GH�UDQGYRRUZDDUGHQ�GLH�KHW�PHVWEHOHLG�DDQ�KHW�VWLNVWRIRYHUVFKRW�VWHOW��KHW�V\VWHHP

YDQ�YHUOLHVQRUPHQ��]LH�WDEHO����
� H[WUHPHQ�LQ�ERGHPHLJHQVFKDSSHQ��HHQ�EHGULMI�PHW�QDXZHOLMNV�GURRJWHVFKDGH

�]DQGJURQG�PHW�HHQ�GXQ�KXPHXV�GHN�PHW�HHQ�*W�,9��RP�KHW�PD[LPDOH�JHEUXLN�YDQ
VWLNVWRI�SHU�KHFWDUH�RS�WH�]RHNHQ��+HW�DQGHUH�H[WUHHP�LV�HHQ�EHGULMI�RS�H[WUHHP
GURJH�JURQG��]DQGJURQGHQ�PHW�HHQ�GXQ�KXPHXV�GHN�PHW�HHQ�JURQGZDWHUWUDS�9,,�
RP�HHQ�]HHU�JHYRHOLJH�VLWXDWLH�LQ�EHHOG�WH�EUHQJHQ�

%HGULMIVHFRQRPLVFKH�JHYROJHQ�]LMQ�KLHUELM�EXLWHQ�EHVFKRXZLQJ�JHEOHYHQ�
�(HQ QDGHUH�WRHOLFKWLQJ�RS�GH�PRGHOEHUHNHQLQJHQ�HQ�GH�RYHULJH�JHKDQWHHUGH
XLWJDQJVSXQWHQ�VWDDW�LQ�DQQH[���
�
����'H�PD[LPDOH�VWLNVWRIJLIW�XLW�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�LQ�UHODWLH�WRW�GH
YHHEH]HWWLQJ
�
'LHUOLMNH�PHVW
�'H WRWDOH�KRHYHHOKHLG�VWLNVWRI�GLH�PHW�GLHUOLMNH�PHVW�GRRU�GH�YHHVWDSHO�JHSURGXFHHUG
ZRUGW� LV�DIKDQNHOLMN�YDQ�GH�YHHEH]HWWLQJ��KRH�PHHU�YHH��KRH�JURWHU�GH
VWLNVWRISURGXFWLH�PHW�GLHUOLMNH�PHVW��$OV�XLWJHJDDQ�]RX�ZRUGHQ�YDQ�HHQ�YDVWH�QRUP�SHU
GLHU� GDQ�LV�HU�HHQ�UHFKWOLMQLJ�YHUEDQG�WXVVHQ�YHHEH]HWWLQJ�HQ�VWLNVWRISURGXFWLH��'LW�LV
GH UHFKWH�OLMQ�LQ�ILJXXU����GH�IRUIDLWDLUH�VWLNVWRIXLWVFKHLGLQJ��]RDOV�GH]H�LV�YDVWJHVWHOG
GRRU�7DPPLQJD�HW DO� ��������+LHURS�LV�HHQ�DIWUHN�YDQ�����WRHJHSDVW�LQ�YHUEDQG�PHW
GH HPLVVLH�YDQ�DPPRQLDN�QDDU�GH�OXFKW�
�
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)LJXXU ���9HUEDQG�WXVVHQ�GH�YHHEH]HWWLQJ�HQ�GH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH��QD�DIWUHN
YDQ������DOV�DPPRQLDNHPLVVLH�XLW�VWDO�HQ�RSVODJ��RS�YRFKWKRXGHQGH��GURJH�HQ
EHUHJHQGH�GURJH�JURQGHQ��7HYHQV�LV�GH�IRUIDLWDLUH�VWLNVWRIH[FUHWLH�JHJHYHQ��RRN�KLHU�LV
�� ��DIWUHN�JHSOHHJG�YRRU�GH�DPPRQLDNHPLVVLH��(HQ�PHONNRH�LV�LQFOXVLHI�KHW
ELMEHKRUHQG�MRQJYHH�������VWXNV�
�
+HW YHUEDQG�WXVVHQ�GH�YHHEH]HWWLQJ�HQ�GH�VWLNVWRI�LQ�GLHUOLMNH�PHVW�LV�HFKWHU�QLHW�VWHHGV
UHFKWOLMQLJ��PDDU�JDDW�RS�HHQ�EHSDDOG�PRPHQW�DIEXLJHQ��'H�VWLNVWRISURGXFWLH�PHW
GLHUOLMNH�PHVW�VWLMJW�PLQGHU�VQHO�GDQ�HQNHO�RS�JURQG�YDQ�KHW�DDQWDO�GLHUHQ�YHUZDFKW
]RX�ZRUGHQ��'DW�KHHIW�GH�YROJHQGH�UHGHQHQ�
�
� ELM�PHHU�YHH�VWLMJW�GH�YUDDJ�QDDU�UXZYRHU��'H]H�ZRUGW�DOOHUHHUVW�RSJHYDQJHQ�GRRU

GH�HLJHQ�UXZYRHUSURGXFWLH�RS�WH�YRHUHQ��'LW�EHWHNHQW�GDW�H[WUD�NXQVWPHVW�PRHW
ZRUGHQ�DDQJHNRFKW��,Q�GLH�IDVH�VWLMJW�GH�VWLNVWRI�XLW�GLHUOLMNH�PHVW�QRJ�OLQHDLU�

� RS�HHQ�JHJHYHQ�PRPHQW�NDQ�HU�QLHW�JHQRHJ�HLJHQ�UXZYRHU�YRRU�KHW�YHH�ZRUGHQ
JHSURGXFHHUG��+HW�HIIHFW�YDQ�EHPHVWLQJ�LV�]R�NOHLQ�JHZRUGHQ�GDW�GLW�QLHW�PHHU
ORQHQG�LV��RI�KHW�WRWDOH�VWLNVWRIRYHUVFKRW�RS�KHW�EHGULMI�LV�WH�KRRJ��'DQ�ZRUGW�HU
H[WHUQ�UXZYRHU��VQLMPDwV��DDQJHNRFKW��'DW�UXZYRHU�LV�HLZLWDUP�LQ�YHUJHOLMNLQJ
PHW KHW�HLJHQ�YRHU��+HW�VWLNVWRIJHKDOWH�YDQ�KHW�YRHUUDQWVRHQ�GDDOW��2PGDW�GH
VWLNVWRIYDVWOHJJLQJ�LQ�PHON�HQ�YOHHV�QLHW�GDDOW��QHHPW�GXV�GH�VWLNVWRI�LQ�GLHUOLMNH
PHVW�DI�SHU�GLHU��3HU�VDOGR�]DO�GH�WRWDOH�VWLNVWRISURGXFWLH�YLD�GLHUOLMNH�PHVW�SHU
KHFWDUH�QRJ�ZHO�VWLMJHQ��,Q�GDW�WUDMHFW�EXLJW�GH�OLMQ�YDQ�GH�EHUHNHQGH
VWLNVWRIH[FUHWLH�DI�YDQ�GH�IRUIDLWDLUH�OLMQ�

� RS�GURJH�JURQGHQ�]DO�ELM�HHQ�JHOLMNH�YHHEH]HWWLQJ�HHUGHU�UXZYRHU�YDQ�EXLWHQ�KHW
EHGULMI�PRHWHQ�ZRUGHQ�DDQJHNRFKW�GDQ�ELM�GH�PHHU�SURGXFWLHYH�YRFKWKRXGHQGH
JURQGHQ�KHW�JHYDO�LV��'LW�YRHU�LV�VWLNVWRIDUP��ZDDUGRRU�GH�OLMQ�LQ�ILJXXU���ELM�GURJH
JURQGHQ�HHUGHU�DIEXLJW�

VWLNVWRIH[FUHWLH�UXQGYHH

�
��
���
���
���
���
���
���
���
���

� ��� ��� ��� ��� � ��� ��� ��� ��� �9HHEH]HWWLQJ��PN�KD�

6WLN
VWR

IH[
FUH

WLH�
�NJ

�KD
�

IRUIDLWDLUH�H[FUHWLH�H[FUHWLH�YRFKWKRXGHQGH�JURQGH[FUHWLH�GURRJ��PHW�EHUHJHQLQJ�H[FUHWLH�GURJH�JURQG
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$DQYXOOLQJ�PHW�NXQVWPHVW�
2P DDQ�GH�VWLMJHQGH�YUDDJ�QDDU�UXZYRHU�WH�YROGRHQ��ZRUGW�NXQVWPHVW�DDQJHNRFKW��'H
NXQVWPHVWDDQNRRS�ZRUGW�EHJUHQVG�GRRU�KHW�EHGULMIVHFRQRPLVFK�RSWLPXP��8QZLQ�	
9HOOLQJD��������HQ�GRRU�GH�KRRJWH�YDQ�GH�YHUOLHVQRUPHQ��'H�WRWDOH�VWLNVWRIWRHGLHQLQJ
SHU�KHFWDUH��ZHLGHPHVW��NXQVWPHVW�HQ�VWDOPHVW��QHHPW�GDQ�WRH��'DW�LV�WH�]LHQ�LQ�ILJXXU
�$� LQ�KHW�OLQNHU�GHHO�YDQ�GH�JUDILHN�ELM�GH�ODJHUH�YHHEH]HWWLQJHQ��,Q�GDW�WUDMHFW�QHHPW
RRN KHW�VWLNVWRIRYHUVFKRW�WRH��'H]H�ILJXXU�JHOGW�YRRU�HHQ�YRFKWKRXGHQGH�JURQG�
%LM KRJHUH�YHHEH]HWWLQJHQ�YHUORRSW�GH�WRWDOH�WRHYRHU�YDQ�GLHUOLMNH�PHVW�HQ�NXQVWPHVW
LQHHQV YODN��'DW�LV�JHHQ�JHYROJ�YDQ�KHW�EHUHLNHQ�YDQ�KHW�EHGULMIVHFRQRPLVFK�RSWLPXP�
PDDU YDQ�KHW�EHUHLNHQ�YDQ�KHW�PD[LPDDO�WRHODDWEDUH�VWLNVWRIRYHUVFKRW��'H
VWLNVWRIDDQYRHU�YDQ�UXZYRHU��NUDFKWYRHU�HQ�NXQVWPHVW�PDJ�GDQ�QLHW�YHUGHU�VWLMJHQ�
2P KHW�YHH�WRFK�WH�NXQQHQ�YRHUHQ��ZRUGW�HU�PHHU�HLZLWDUP�UXZYRHU�DDQJHNRFKW�HQ
ZRUGW GH��NXQVWPHVWDDQYRHU�YHUODDJG��'RRU�GH�KRJHUH�YHHEH]HWWLQJ�LV�RQEHSHUNW
ZHLGHQ WHFKQLVFK�QLHW�PHHU�PRJHOLMN��(U�ZRUGW�RYHUJHJDDQ�RS�EHSHUNW�ZHLGHQ�PHW
ELMYRHGLQJ�YDQ�UXZYRHU�LQ�GH�ZHLGHSHULRGH��'DDUGRRU�QHHPW�GH�KRHYHHOKHLG
ZHLGHPHVW�DI�HQ�VWLMJW�GH�KRHYHHOKHLG�VWDOPHVW�
�2S YRFKWKRXGHQGH�JURQGHQ�ZRUGW�GH�PD[LPDOH�JLIW�YDQ�VWLNVWRI�RS�GH]H�ZLM]H�EHSHUNW
WRW ����NJ�KD�SHU�MDDU�RS�KHW�JUDVODQG�
�
2S GURJH�JURQGHQ�LV�GH�JUDVSURGXFWLH�ODJHU�GDQ�RS�YRFKWKRXGHQGH�JURQGHQ�HQ�LV�KHW
WRHJHVWDQH�VWLNVWRIRYHUVFKRW�NOHLQHU��'DW�KHHIW�WRW�JHYROJ�GDW�GH�YRHUDDQNRRS�RS�GURJH
JURQGHQ�HHUGHU�PRHW�SODDWVYLQGHQ��'H�VWLNVWRIH[FUHWLH��YDQ�KHW�YHH�EXLJW�HHUGHU�DI�YDQ
GH IRUIDLWDLUH�OLMQ��]LH�ILJXXU�����'H�WRWDOH�VWLNVWRIJLIW�YLD�GLHUOLMNH�PHVW�HQ�NXQVWPHVW
ZRUGW HHUGHU�HQ�RS�HHQ�YHHO�ODJHU�QLYHDX�DIJHYODNW��QDPHOLMN�RS�RQJHYHHU�����NJ�1
SHU�KD�JUDVODQG��ILJXXU��%���$OV�RS�GURJH�JURQGHQ�EHUHJHQLQJ�ZRUGW�WRHJHSDVW�
EHGUDDJW�GH�WRWDOH�VWLNVWRIJLIW�PD[LPDDO�����NJ�SHU�KHFWDUH�
�
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)LJXXU ���*HEUXLN�YDQ�VWLNVWRI�YLD�ZHLGHPHVW��VWDOPHVW�HQ�NXQVWPHVW�SHU�KHFWDUH
JUDVODQG�RS�YRFKWKRXGHQGH�JURQGHQ�HQ�GURJH�JURQGHQ�DOV�IXQFWLH�YDQ�GH�YHHEH]HWWLQJ
ELM PD[LPDOH�EHZHLGLQJ��%LM�YRFKWKRXGHQGH�JURQGHQ�LV�WRW�����PHONNRH�KD�VSUDNH�YDQ
RQEHSHUNW�ZHLGHQ��GDDUQD�JHOGW�KHW�V\VWHHP�YDQ�EHSHUNW�ZHLGHQ��9RRU�GURJH�JURQGHQ
LV XLWJHJDDQ�YDQ�EHSHUNW�ZHLGHQ�
�
'H YHUKRXGLQJ�WXVVHQ�ZHLGHPHVW�HQ�VWDOPHVW�
�$OV HU�PHHU�YHH�NRPW��ZRUGHQ�GH�EHZHLGLQJVPRJHOLMNKHGHQ�PLQGHU��'DW�ZRUGW
RSJHYDQJHQ�GRRU�GH�ZHLGHJDQJ�WH�EHSHUNHQ��DOOHHQ�RYHUGDJ�ZHLGHQ��HQ�VQLMPDLV
WLMGHQV GH�QDFKW�ELM�WH�YRHUHQ��'DDUGRRU�ZRUGW�RRN�KHW�]RPHUUDQWVRHQ�HLZLWDUPHU�HQ
GDDOW�GH�VWLNVWRIKRHYHHOKHLG�LQ�GH�ZHLGHPHVW�SHU�GLHU��2PGDW�GH�GLHUHQ�NRUWHU�LQ�GH
ZHLGH ]LMQ�HQ�ODQJHU�RS�VWDO��QHHPW�GH�KRHYHHOKHLG�ZHLGHPHVW�DI�HQ�VWLMJW�GH
KRHYHHOKHLG�VWDOPHVW���'DW�LV�HFKWHU�JHHQ�FRQWLQX�SURFHV�PDDU�HHQ�RYHUJDQJ�GLH
SORWVHOLQJ�RSWUHHGW��]RDOV�LV�WH�]LHQ�LQ�ILJXXU����OLQNV���2S�GH�YRFKWKRXGHQGH�JURQGHQ
LV RQEHSHUNW�ZHLGHQ��GDJ�HQ�QDFKW��]RQGHU�ELMYRHGLQJ���QRJ�ELM�HHQ�]R�KRRJ�PRJHOLMNH
YHHEH]HWLQJ�JHWUDFKW�XLW�WH�YRHUHQ��,Q�GH�SUDNWLMN�NLH]HQ�YHHKRXGHUV�YDQZHJH�HHQ
HHQYRXGLJHU�PDQDJHPHQW�YDDN�DO�HHUGHU�YRRU�EHSHUNWH�ZHLGHJDQJ�PHW�ELMYRHGLQJ�
�2S GH�GURJH�]DQGJURQGHQ�ZRUGW�GRRU�ELMQD�DOOH�EHGULMYHQ�EHSHUNW�JHZHLG��'DDURP�LV
GDDU�YRRU�DOOH�VLWXDWLHV�JHUHNHQG�PHW�EHSHUNW�ZHLGHQ��'H�HIIHFWHQ�YDQ�RQEHSHUNW
ZHLGHQ PHW�ODJH�YHHEH]HWWLQJ�VWDDQ�EHVFKUHYHQ�LQ�DQQH[���
�'H EHZHLGLQJVPRJHOLMNKHGHQ�EHSDOHQ�RRN�GH�PD[LPDOH�YHHEH]HWWLQJ�LQ�ILJXXU����'H
EHZHLGLQJVPRJHOLMNKHGHQ�]LMQ�EHVFKUHYHQ�LQ�DQQH[����%RYHQ�YHHEH]HWWLQJHQ�YDQ����
PN�KD �YRFKWKRXGHQGH�JURQGHQ��HQ������GURJH�JURQGHQ��LV QDXZHOLMNV�EHZHLGLQJ�PHHU
PRJHOLMN�HQ�EOLMYHQ�GH�GLHUHQ�KHW�JHKHOH�VHL]RHQ�RS�VWDO��%LM�GURJH�JURQGHQ�GLH
EHUHJHQG�ZRUGHQ�OLJW�GH�RPVODJ�QDDU�VWDOYRHGHULQJ�ELM�����PN�KD��'H�HIIHFWHQ�YDQ
VWDOYRHUHQ�ZRUGHQ�EHVFKUHYHQ�LQ�DQQH[���
�
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5HVXPp
8LW ILJXXU���EOLMNW�GDW�ELM�HHQ�VWLMJHQGH�YHHEH]HWWLQJ�GH�VWLNVWRIJLIW�VWLMJW�WRW�HHQ
PD[LPXPZDDUGH��$OV�KHW�PD[LPXP�LV�EHUHLNW��JDDW�HHQ�WRHQHPHQGH�YHHEH]HWWLQJ��L�F�
HHQ�VWLMJHQGH�VWLNVWRIKRHYHHOKHLG�LQ�GLHUOLMNH�PHVW��JHSDDUG�PHW�HHQ�DIQDPH�YDQ�GH
NXQVWPHVWJLIW��%RYHQGLHQ�GDDOW�RS�GH�YRFKWKRXGHQGH�JURQGHQ�GH�KRHYHHOKHLG
ZHLGHPHVW�GRRU�HHQ�DIQDPH�YDQ�GH�EHZHLGLQJVPRJHOLMNKHGHQ��2S�YRFKWKRXGHQGH
JURQGHQ�LV�ELM�WRHSDVVLQJ�YDQ�0LQDV�GH�WRHYRHU�PD[LPDDO�FD� ����NJ�VWLNVWRI�XLW
GLHUOLMNH�PHVW�HQ�NXQVWPHVW��2S�GURJH�JURQGHQ�LV�GLW�PD[LPDDO�FD� ����NJ�KD��%LM�GH]H
KRHYHHOKHGHQ�LV�EHSHUNW�ZHLGHQ�YDQ�GH�YHHVWDSHO�QRJ�PRJHOLMN�
�
����'H�PD[LPXP�VWLNVWRIWRHGLHQLQJ�YLD�GLHUOLMNH�PHVW��EHJUHQ]LQJ�GRRU
QLWUDDWQRUP�LQ�JURQGZDWHU
�
2P QD�WH�JDDQ�RI�GH�LQ�SDUDJUDDI�����JHQRHPGH�PD[LPDOH�KRHYHHOKHGHQ�VWLNVWRI
ELQQHQ HHQ�JUDDVGLHUEHGULMI�QLHW�WRW�RYHUVFKULMGLQJ�YDQ�GH�QLWUDDWGRHOVWHOOLQJ�YDQ���
PJ�O LQ�KHW�ERYHQVWH�JURQGZDWHU�]XOOHQ�OHLGHQ��LV�QDJHJDDQ�ZHONH�QLWUDDWFRQFHQWUDWLHV
DOGDDU YHUZDFKW�NXQQHQ�ZRUGHQ��,Q�ILJXXU����YRFKWKRXGHQGH�JURQG��HQ�ILJXXU����GURJH
JURQG� ]LMQ�GH�UHVXOWDWHQ�ZHHUJHJHYHQ��'H�WRWDOH�VWLNVWRIJLIW�YDQ�ILJXXU���LV�KLHUELM�KHW
XLWJDQJVSXQW�JHZHHVW�
�
9RFKWKRXGHQGH�JURQGHQ
�,Q ILJXXU���]LMQ�WZHH�OLMQHQ�WH�]LHQ��HHQ�OLMQ�YDQ�GH�QLWUDDWFRQFHQWUDWLHV�ELM�RQEHSHUNW
ZHLGHQ HQ�HHQ�OLMQ�ELM�EHSHUNW�ZHLGHQ��)LJXXU���ODDW�]LHQ�GDW�ELM�YRFKWKRXGHQGH
JURQGHQ�GH�QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O�LQ�KHW�ERYHQVWH�JURQGZDWHU�QLHW�ZRUGW
RYHUVFKUHGHQ�LQ�KHW�JHKHOH�RQGHU]RFKWH�WUDMHFW�YDQ�YHHEH]HWWLQJHQ��'LW�JHOGW�]RZHO
YRRU�RQEHSHUNW�DOV�EHSHUNW�ZHLGHQ��%LM�HHQ�VWLNVWRISURGXFWLH�XLW�GLHUOLMNH�PHVW�YDQ
PHHU GDQ�FD������NJ�KD������PHONNRH�KD��NDQ�QLHW�PHHU�RQEHSHUNW�ZRUGHQ�JHZHLG�HQ
PRHW ZRUGHQ�RYHUJHVFKDNHOG�QDDU�EHSHUNW�ZHLGHQ��GH�EHZHLGLQJVGXXU�GDDOW�GDQ�YDQ
�� XXU�GDJ�QDDU���XXU�GDJ���'H�EHUHNHQGH�QLWUDDWFRQFHQWUDWLH�LV�ELM�EHSHUNW�ZHLGHQ
ODJHU GDQ�ELM�RQEHSHUNW�ZHLGHQ��'DW�ZRUGW�YHURRU]DDNW�GRRU�GH�NOHLQHUH�KRHYHHOKHLG
ZHLGHPHVW��,Q�GH�VLWXDWLH�PHW�RQEHSHUNW�ZHLGHQ�NDQ�FD�����NJ�KD�VWLNVWRI�XLW�GLHUOLMNH
PHVW�ZRUGHQ�WRHJHSDVW��%LM�EHSHUNW�ZHLGHQ�LV�GLW�PD[LPDDO�FD������NJ�KD��'H�OLFKWH
GDOLQJ�LQ�GH�QLWUDDWFRQFHQWUDWLH�ELM�EHSHUNW�ZHLGHQ�LV�HHQ�JHYROJ�YDQ�HHQ�WRHQHPHQGH
KRHYHHOKHLG�ELMYRHGLQJ�PHW�VQLMPDLV�LQ�GH�ZHLGH�HQ�YDQ�GH�GDOLQJ�YDQ�GH�ZHUN]DPH
VWLNVWRI��'H�NXQVWPHVWJLIW�GDDOW�YULM�VWHUN�HQ�VOHFKWV�GH�KHOIW�YDQ�GH�VWLNVWRI�XLW
GLHUOLMNH�PHVW�LV�GLUHFW�ZHUN]DDP�
�
'URJH�JURQGHQ
�9RRU�GH�GURJH�JURQGHQ�JHOGW�ELM�RQEHSHUNW�ZHLGHQ�GDW�GH�QLWUDDWFRQFHQWUDWLH�YDQ���
PJ�O VQHO�ZRUGW�RYHUVFKUHGHQ��%RYHQ�HHQ�H[FUHWLH�YDQ�����NJ�KD��YHHEH]HWWLQJ����
PHONNRH�KD��NDQ�RQEHSHUNW�ZHLGHQ�QLHW�PHHU�SODDWVYLQGHQ��%LM�EHSHUNW�ZHLGHQ�EOLMNW
WRW HHQ�VWLNVWRISURGXFWLH�YDQ�FD������NJ�KD�GH�QLWUDDWFRQFHQWUDWLH�]LFK�QHW�RS�KHW
QLYHDX YDQ�GH����PJ�O�QRUP�YRRU�QLWUDDW�LQ�KHW�ERYHQVWH�JURQGZDWHU�EHYLQGW��]LH
ILJXXU�����2S�GURJH�JURQGHQ�GLH�EHUHJHQG�ZRUGHQ�NDQ�FD������NJ�KD�LQ�GH�YRUP�YDQ
GLHUOLMNH�PHVW�ZRUGHQ�WRHJHGLHQG��'H�QLWUDDWFRQFHQWUDWLHV�NXQQHQ�QRJ�DIQHPHQ�WRW�FD�
���PJ�O�DOV�ELM�KHW�V\VWHHP�YDQ�EHSHUNW�ZHLGHQ�GH�EHZHLGLQJ�RS���VHSWHPEHU�ZRUGW
JHVWRSW�LQ�SODDWV�YDQ�RS���QRYHPEHU��]LH�ILJXXU����LQ�DQQH[����
�
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)LJXXU ���'H�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�ELM�JUDDVGLHUEHGULMYHQ
RS YRFKWKRXGHQGH�JURQGHQ��*W�,9��DOV�IXQFWLH�YDQ�GH�VWLNVWRISURGXFWLH�PHW�GLHUOLMNH
PHVW��ELM�YHUVFKLOOHQGH�YRUPHQ�YDQ�EHZHLGLQJ�
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)LJXXU ���'H�QLWUDDWFRQFHQWUDWLH�LQ�KHW�JURQGZDWHU�ELM�JUDDVGLHUEHGULMYHQ�RS�GURJH
JURQGHQ��*W�9,,��DOV�IXQFWLH�YDQ�GH�VWLNVWRISURGXFWLH�PHW�GLHUOLMNH�PHVW��ELM
YHUVFKLOOHQGH�YRUPHQ�YDQ�EHZHLGLQJ�
�

����'H�PD[LPXP�VWLNVWRIWRHGLHQLQJ�YLD�GLHUOLMNH�PHVW��EHJUHQ]LQJ�GRRU�GH
YHUOLHVQRUP�YRRU�IRVIDDW
,Q KHW�YRRUJDDQGH�LV�DO�DDQJHJHYHQ�GDW�HHQ�VWLMJHQGH�YHHEH]HWWLQJ�OHLGW�WRW�JURWHUH
YRHUDDQNRSHQ�HQ�PLQGHU�NXQVWPHVW��'RRU�GH�DDQNRRS�YDQ�]RZHO�UXZ��DOV�NUDFKWYRHU
NRPW RRN�IRVIDDW�ELQQHQ�RS�KHW�EHGULMI��+HW�IRVIDDWRYHUVFKRW�VWLMJW�ELM�HHQ�VWLMJHQGH
YHHEH]HWWLQJ��0DDU�RRN�KHW�IRVIDDWRYHUVFKRW�LV�DDQ�HHQ�PD[LPXP�JHERQGHQ��]LH�RRN
WDEHO ��LQ�GH�WHNVWER[���%LM�GH�KRRJVWH�YHHEH]HWWLQJHQ��HQ�GXV�GH�KRRJVWH�H[FUHWLHV��LQ
GH YRRUJDDQGH�SDUDJUDIHQ�LV�KHW�IRVIDDWRYHUVFKRW�DO�JURWHU�GDQ����NJ�SHU�KHFWDUH�
:DQQHHU�WHYHQV�GH�YHUOLHVQRUP�YRRU�IRVIDDW�LQ�UHNHQLQJ�ZRUGW�JHEUDFKW��YRRU
JUDVODQG����NJ�KD��]LH�WDEHO�����GDQ�PRHWHQ�GH�KLHUERYHQ�JHQRHPGH�KRHYHHOKHGHQ
VWLNVWRI�GLH�PHW�GLHUOLMNH�PHVW�ZRUGHQ�DDQJHYRHUG�PHW�FD����NJ�KD�ZRUGHQ
YHUPLQGHUG��(HQ�EHVFKULMYLQJ�KLHUYDQ�HQ�YDQ�GH�HIIHFWHQ�YDQ�KHW�JHEUXLN�YDQ
NUDFKWYRHU�PHW�HHQ�ODJHU�IRVIRUJHKDOWH�VWDDQ�LQ�DQQH[���
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����'LVFXVVLH�HQ�JHYRHOLJKHLGVDQDO\VH
�
9HUJHOLMNLQJ�EHUHNHQLQJHQ�PHW�SURHIYHOGHQ
�,Q GH�EHUHNHQLQJ�YRRU�GH�YRFKWKRXGHQGH�JURQGHQ�ZHUG�GH�PD[LPDOH
VWLNVWRIWRHGLHQLQJ�EHJUHQVG�RS�RQJHYHHU�����NJ�SHU�KHFWDUH��]LH�SDUDJUDDI������ILJXXU
�$�� 'DDUELM�ZDUHQ�GH�QLWUDDWFRQFHQWUDWLHV�LQ�KHW�ERYHQVWH�JURQGZDWHU�ODJHU�GDQ���
PJ SHU�OLWHU��2S�KHW�SURHIYHOG�WH�5XXUOR��SDUDJUDDI������ILJXXU����ZHUG�HHQ
QLWUDDWFRQFHQWUDWLH�YDQ����PJ�SHU�OLWHU�EHUHLNW�ELM�HHQ�VWLNVWRIJLIW�YDQ�����NJ�SHU
KHFWDUH�XLW�GLHUOLMNH�PHVW��'DDUPHH�LV�GH�VWLNVWRIDDQYRHU�LQ�GH�EHUHNHQLQJHQ�UXLP���
� KRJHU�GDQ�RS�KHW�SURHIYHOG�
�'LW YHUVFKLO�ZRUGW�YRRUQDPHOLMN�YHURRU]DDNW�GRRU�HHQ�JHULQJHUH�GHQLWULILFDWLH��'H
DIEUDDN�YDQ�QLWUDDW�LV�RS�KHW�SURHIYHOG�PLQGHU�VWHUN�GDQ�LQ�GH�EHGULMIVEHUHNHQLQJHQ�
'H JURQGZDWHUWUDS�RS�KHW�SURHIYHOG�LQ�5XXUOR�ZDV�*W�9�HQ�9��ZDDUELM�JHPLGGHOG���
� YDQ�GH�PLQHUDOH�VWLNVWRI�DDQ�KHW�HLQGH�YDQ�KHW�JURHLVHL]RHQ�DOV�QLWUDDW�LQ�KHW
ERYHQVWH�JURQGZDWHU�ZHUG�JHPHWHQ��'H�UHVW�LV�GRRU�GHQLWULILFDWLH�DIJHEURNHQ��,Q�GH
EHGULMIVEHUHNHQLQJHQ�LV�JHZHUNW�PHW�HHQ�*W�,9��ZDDUELM�VOHFKWV������YDQ�GH�PLQHUDOH
VWLNVWRI�DOV�QLWUDDW�ZRUGW�WHUXJJHYRQGHQ��%RXPDQV�HW DO� ������
2QEHSHUNW�ZHLGHQ�RS�GURJH�JURQGHQ
%LM WRHSDVVLQJ�YDQ�RQEHSHUNW�ZHLGHQ�RS�GH�]HHU�GURJH�JURQGHQ�ZRUGW�GH
QLWUDDWFRQFHQWUDWLH�YDQ����PJ�SHU�OLWHU�RYHUVFKUHGHQ��]HOIV�DO�ELM�YHHEH]HWWLQJHQ
ZDDUELM�GH�VWLNVWRIH[FUHWLH�QRJ�����NJ�KD�RI�ODJHU�LV��'H�JHJHYHQV�RYHU�EHZHLGLQJ��]LH
WDEHO ��LQ�DQQH[����ODWHQ�]LHQ�GDW�RQEHSHUNW�ZHLGHQ�LQ�KHW�RRVWHQ�HQ�]XLGHQ�YDQ�KHW
ODQG ZHLQLJ�YRRUNRPW��'H�GURJH�]DQGJURQGHQ�FRQFHQWUHUHQ�]LFK�LQ�GLH�UHJLR¶V��+HW
DDQGHHO�GLHUHQ�PHW�RQEHSHUNWH�ZHLGHJDQJ�]DO�GDDU�]HHU�EHSHUNW�]LMQ��'H�UHHGV
DDQZH]LJH�DXWRQRPH�WUHQG�QDDU�PLQGHU�EHZHLGHQ�]DO�GRRU�KHW�V\VWHHP�YDQ
YHUOLHVQRUPHQ�QRJ�YHUVWHUNW�ZRUGHQ��]LH�DQQH[����
6QLMPDLV�LQ�ERXZSODQ
�,Q GH�EHUHNHQLQJHQ�LV�XLWJHJDDQ�YDQ�JUDDVGLHUEHGULMYHQ�PHW������JUDVODQG��,Q�GH
SUDNWLMN KHEEHQ�JUDDVGLHUEHGULMYHQ�EHKDOYH�JUDV�RRN�VQLMPDLV�LQ�KHW�ERXZSODQ��%LM�HHQ
JUDV�PDLV�YHUKRXGLQJ�YDQ���������QHPHQ�GH�PRJHOLMNKHGHQ�YDQ�EHZHLGLQJ�DI��'H
PD[LPDOH�YHHEH]HWWLQJ�ZDDUELM�EHZHLGLQJ�QRJ�NDQ��LV�����PHONNRHLHQ�SHU�KHFWDUH��LQ
SODDWV YDQ�GH�����WRW�����ELM�������JUDVODQG��%LM�HHQ�VFKRQH�XLWYRHULQJ�YDQ�GH
PDLVWHHOW��6FKU|GHU��������NDQ�RRN�GDDU�GH�VWLNVWRIXLWVSRHOLQJ�EHSHUNW�EOLMYHQ��+HW
VWLNVWRIJHEUXLN�SHU�KHFWDUH�LV�ODJHU�HQ�GH�EHUHNHQGH�QLWUDDWFRQFHQWUDWLHV�EOLMNHQ�GDQ
RRN LHWV�ODJHU�WH�]LMQ�YHUJHOHNHQ�PHW�EHGULMIVVLWXDWLHV�ZDDU�VSUDNH�LV�YDQ�XLWVOXLWHQG
JUDVODQG��]LH�DQQH[����
�
(IIHFW YDQ�HHQ�KRJHUH�PHONSURGXFWLH�SHU�NRH
�%LM GH�EHUHNHQLQJHQ�LQ�GH�SDUDJUDIHQ�����������LV�XLWJHJDDQ�YDQ�HHQ�PHONSURGXFWLH�SHU
NRH YDQ������NJ�MDDU��%LM�HHQ�KRJHUH�PHONSURGXFWLH�YDQ������NJ�MDDU�YHUDQGHUW�GH
UHODWLH�WXVVHQ�YHHEH]HWWLQJ�HQ�VWLNVWRISURGXFWLH��'H�NRHLHQ�QHPHQ�PHHU�YRHU�RS�HQ
VFKHLGHQ�PHHU�VWLNVWRI�XLW��%LM�HHQ]HOIGH�YHHEH]HWWLQJ�DOV�ELM������NJ�PHON�LV�GH
VWLNVWRIKRHYHHOKHLG�XLW�GLHUOLMNH�PHVW�GXV�JURWHU��(U�LV�GDQ�PLQGHU�UXLPWH�YRRU
NXQVWPHVW��2RN�ELM�GH�KRJHUH�PHONSURGXFWLH�NRPW�GH�VWLNVWRIWRHYRHU�SHU�KHFWDUH�XLW�RS
PD[LPDDO�����NJ�SHU�KHFWDUH��%LM�HHQ]HOIGH�YHHEH]HWWLQJ�DOV�ELM�GH�ODJH�PHONSURGXFWLH
LV GH�VWLNVWRI�LQ�GH�ZHLGHPHVW�ZHO�LHWV�KRJHU��PDDU�GH�VWLNVWRI�XLW�GH�NXQVWPHVW�LV
ODJHU� 'H]H�WZHH�HIIHFWHQ�KHIIHQ�HONDDU�RQJHYHHU�RS��'H�QLWUDDWXLWVSRHOLQJ�YHUDQGHUW



3DJLQD����YDQ������������������������������������������������������������������������������������������5,90�UDSSRUW����������
GDDURP�VOHFKWV�ZHLQLJ��9RRU�HHQ�QDGHUH�WRHOLFKWLQJ�KLHURS�ZRUGW�YHUZH]HQ�QDDU�DQQH[
��
+RJHUH�VWLNVWRIH[FUHWLH�HQ�HHQ�ODJHUH�HIILFLsQWLH�LQ�GH�EHGULMIVYRHULQJ
�,Q GH�EHGULMIVEHUHNHQLQJHQ�LV�XLWJHJDDQ�YDQ�HHQ�SUDNWLVFKH�EHGULMIVYRHULQJ�ELM�HHQ
JRHG�PDQDJHPHQW��:DW�JHEHXUW�HU�PHW�KHW�VWLNVWRIJHEUXLN�HQ�GH�QLWUDDWXLWVSRHOLQJ�ELM
HHQ�PLQGHU�HIILFLsQWH�EHGULMIVYRHULQJ"�(HQ�PLQGHU�HIILFLsQWH�EHGULMIVYRHULQJ�]DO�]LFK
NXQQHQ�XLWHQ�LQ�HHQ�KRJHUH�VWLNVWRIYRRU]LHQLQJ�YDQ�KHW�YHH�HQ�JURWHUH�YHUOLH]HQ�ELM
EHZHLGLQJ�HQ�YRHGLQJ�
%LM ODJH�YHHEH]HWWLQJHQ�OHLGW�GH]H�ODJHUH�HIILFLsQWLH�WRW�HHQ�KRJHU�VWLNVWRIRYHUVFKRW�
RPGDW PHHU�NXQVWPHVW�PRHW�ZRUGHQ�DDQJHNRFKW��(U�PRHW�GDQ�YDQZHJH�GH�KRJHUH
YRHUYHUOLH]HQ�PHHU�YRHU�ZRUGHQ�JHSURGXFHHUG��=RGUD�KHW�VWLNVWRIRYHUVFKRW�KHW
WRHODDWEDDU�PD[LPXP�EHUHLNW��OHLGW�GH�ODJHUH�HIILFLsQWLH��³VORUGLJ´�ZHUNHQ��WRW�HHQ
ODJHUH NXQVWPHVWDDQNRRS�LQ�YHUJHOLMNLQJ�PHW�GH�EDVLVVLWXDWLH��³QHWMHV´�ZHUNHQ��]LH
ILJXXU����� =RDOV�DO�HHUGHU�LV�DDQJHJHYHQ��LV�HU�ELM�HHQ�KRJHUH�DDQYRHU�YDQ�VWLNVWRI�YLD
UXZ��HQ�NUDFKWYRHU�HHQ�ODJHUH�NXQVWPHVWDDQYRHU�PRJHOLMN�

)LJXXU ����+HW�YHUEDQG�WXVVHQ�GH�VWLNVWRIJLIW�YLD�NXQVWPHVW�HQ�YHHEH]HWWLQJ�ELM
µVORUGLJ¶�HQ�µQHWMHV¶�ZHUNHQ�RS�YRFKWKRXGHQGH�]DQGJURQGHQ�
'RRU�GH�DQGHUH�ZHUNZLM]H��³VORUGLJ´ZHUNHQ��LV�GH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH�ZHO
GXLGHOLMN�KRJHU��]HOIV�KRJHU�GDQ�GH�IRUIDLWDLUH�ZDDUGHQ��7DPPLQJD�HW DO�� �������$OV
YHUYROJHQV�GH�VWLNVWRIWRHYRHU�YLD�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�ZRUGW�YHUJHOHNHQ�PHW�GH
VWLNVWRIH[FUHWLH�SHU�KHFWDUH�YRRU�GH�EDVLVVLWXDWLH�HQ�GH�DQGHUH�ZHUNZLM]H��GDQ�EOLMNW�GDW
GH DQGHUH�ZHUNZLM]H�PHW�HHQ�PLQGHU�JRHG�PDQDJHPHQW��LQ�HON�JHYDO�QLHW�WRW�HHQ
KRJHUH�VWLNVWRIWRHYRHU�SHU�KHFWDUH�OHLGW��]LH�ILJXXU������2RN�KLHU�ZRUGW�GRRU�KHW
PD[LPDDO�WRHODDWEDUH�VWLNVWRIYHUVFKRW�GH�WRWDOH�WRHGLHQLQJ�EHJUHQVG�
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)LJXXU ����+HW�YHUEDQG�WXVVHQ�GH�WRWDOH�VWLNVWRIJLIW�YLD�GLHUOLMNH�PHVW�HQ��NXQVWPHVW�HQ
GH YHHEH]HWWLQJ�ELM�µVORUGLJ¶�HQ�µQHWMHV¶�ZHUNHQ�RS�YRFKWKRXGHQGH�]DQGJURQGHQ�

'H WRWDOH�VWLNVWRIWRHGLHQLQJ�YLD�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�SHU�KHFWDUH�ZRUGW�VOHFKWV
LQ EHSHUNWH�PDWH�EHwQYORHG�GRRU�GH�GH�VWLNVWRIH[FUHWLH�YDQ�KHW�YHH�HQ�GRRU�SUHFLVLH
YDQ�GH�EHGULMIVYRHULQJ��9RRU�GH�GURJH�JURQGHQ�ZRUGHQ�YHUJHOLMNEDUH�HIIHFWHQ
JHYRQGHQ�
�

����&RQFOXVLH
,Q GLW�KRRIGVWXN�LV�GH�UHODWLH�WXVVHQ�YHHEH]HWWLQJ��VWLNVWRIH[FUHWLH��VWLNVWRIWRHGLHQLQJ
HQ QLWUDDWXLWVSRHOLQJ�YDQ�HHQ�JUDDVGLHUEHGULMI�EHVFKRXZG��2P�GH�UHODWLHV�]R�VFKHUS
PRJHOLMN�LQ�EHHOG�WH�NULMJHQ��]LMQ�GH�DQDO\VHV�XLWJHYRHUG�YRRU�EHGULMYHQ�PHW������
JUDVODQG�
9RRU�HHQ�WUDMDFW�YDQ�YHHEH]HWWLQJHQ�YDQ���WRW�����PHONNRH�KD��PHW�KHW�ELMEHKRUHQG
MRQJYHH��LV�QDJHJDDQ�KRHYHHO�VWLNVWRI�XLW�GLHUOLMNH�PHVW�RS�HHQ�JUDDVGLHUEHGULMI�ZRUGW
JHSURGXFHHUG�HQ�RS�KHW�JUDVODQG�JHEUXLNW�ZRUGW��2RN�LV�QDJHJDDQ�ZDW�GH
PRJHOLMNKHGHQ�YRRU�KHW�JHEUXLN�YDQ�NXQVWPHVW�]LMQ�ELQQHQ�GH�UXLPWH�GLH�GH
YHUOLHVQRUPHQ�YRRU�VWLNVWRI��ELHGHQ��(U�LV�JHHQ�UHFKWOLMQLJ�YHUEDQG�WXVVHQ
VWLNVWRISURGXFWLH�YDQ�KHW�YHH�HQ�GH�YHHEH]HWWLQJ�
2S GURJH�JURQGHQ�LV�GH�WRWDOH�VWLNVWRIKRHYHHOKHLG��GLHUOLMNH�PHVW�HQ�NXQVWPHVW��GLH
RS GH�ERGHP�NDQ�ZRUGHQ�JHEUDFKW�DDQPHUNHOLMN�ODJHU�GDQ�RS�YRFKWKRXGHQGH�JURQGHQ
�UHVSHFWLHYHOLMN�FD�����NJ�KD�HQ�FD�����NJ�KD���+HW�EOLMNW�GDW�PHW�QDPH�GH
PRJHOLMNKHGHQ�RP�NXQVWPHVW�DDQ�WH�YRHUHQ�VWHUN�ZRUGHQ�EHSHUNW�HQ�ZHO�PHHU
QDDUPDWH�GH�YHHEH]HWWLQJ�KRJHU�HQ�GH�JURQG�GURJHU�LV�
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9HUYROJHQV�LV�RQGHU]RFKW�RI�PHW�GH]H�VWLNVWRIJLIW�GH�QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O�LQ
KHW�ERYHQVWH�JURQGZDWHU�QLHW�ZRUGW�RYHUVFKUHGHQ�
2S YRFKWKRXGHQGH�JURQGHQ�LV�EHZHLGLQJ�WHFKQLVFK�PRJHOLMN�WRW�HHQ�YHHEH]HWWLQJ�PHW
ELMEHKRUHQGH�VWLNVWRIH[FUHWLH�YDQ�FD������NJ�SHU�KHFWDUH��7RW�GLH�VWLNVWRIH[FUHWLH�ZRUGW
GH QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�YDQ����PJ�SHU�OLWHU�QLHW
RYHUVFKUHGHQ��9RRU�GURJH�JURQGHQ�JHOGW�HHQ�KRHYHHOKHLG�YDQ�FD������NJ�KD���ELM
WRHSDVVLQJ�YDQ�EHUHJHQLQJ������NJ�KD���%LM�GLH�ZDDUGHQ�ZRUGW�GH�QLWUDDWFRQFHQWUDWLH
YDQ����PJ�O�QHW�EHUHLNW��'H]H�KRHYHHOKHGHQ�JHOGHQ�ELM�HHQ�V\VWHHP�YDQ�EHSHUNW
ZHLGHQ�
'H PD[LPDOH�VWLNVWRIKRHYHHOKHLG�GLH�YLD�GLHUOLMNH�PHVW�NDQ�ZRUGHQ�WRHJHGLHQG�ZRUGW
WHYHQV EHJUHQVG�GRRU�GH�YHUOLHVQRUP�YRRU�IRVIDDW��:DQQHU�GH]H�LQ�UHNHQLQJ�ZRUGW
JHEUDFKW��PRHWHQ�GH�KLHUERYHQ�JHQRHPGH�PD[LPDOH�VWLNVWRIKRHYHHOKHGHQ�YLD�GLHUOLMNH
PHVW�PHW�FD����NJ�KD�ZRUGHQ�YHUPLQGHUG��%LM�WRHSDVVLQJ�YDQ�NUDFKWYRHU�PHW�HHQ
YHUODDJG�IRVIRUJHKDOWH�LV�GH]H�YHUPLQGHULQJ�FD����NJ�KD�
'RRU�DQGHUH�EHGULMIVRPVWDQGLJKHGHQ��]RDOV�HHQ�KRJHUH�PHONSURGXFWLH��VQLMPDLV�RS�KHW
EHGULMI��HHQ�KRJHUH�VWLNVWRIH[FUHWLH�HQ�HHQ�ODJHUH�HIILFLsQWLH�LQ�GH�EHGULMIVYRHULQJ�LV�HU
VSUDNH�YDQ�HHQ�VPDOOH�EDQGEUHHGWH�YDQ�RQJHYHHU����NJ�RQGHU�HQ�ERYHQ�GH�KLHUYRRU
JHQRHPGH�JHWDOOHQ�YDQ�GH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH�
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���6WLNVWRIRYHUVFKRW�YDQ�JUDDVGLHUEHGULMYHQ�LQ�UHODWLH�WRW�QLWUDDW�LQ
JURQGZDWHU�HQ�VWLNVWRIEHODVWLQJ�YDQ�RSSHUYODNWHZDWHU
����9UDDJVWHOOLQJ
:DW NDQ�RS�EDVLV�YDQ�PHHWJHJHYHQV�ZRUGHQ�JH]HJG�RYHU�GH�WH�YHUZDFKWHQ
QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�RQGHU�JUDDVGLHUEHGULMYHQ�HQ�ZDW�LV�KHW
HIIHFW�RS�GH�VWLNVWRIEHODVWLQJ�YDQ�KHW�RSSHUYODNWHZDWHU"
����9DQ�VWLNVWRIRYHUVFKRW�QDDU�QLWUDDW�LQ�JURQGZDWHU
0RQLWRULQJ�JURQGZDWHUNZDOLWHLW�ELM�JUDDVGLHUEHGULMYHQ�RS�]DQGJURQG
,Q KHW�PHHWQHW�YDQ�KHW�5,90�/(,��)UDWHUV�HW DO�� ������]LMQ�YHHO�JHJHYHQV�YHU]DPHOG
RYHU GH�QLWUDDWFRQFHQWUDWLHV�LQ�KHW�ERYHQVWH�JURQGZDWHU�HQ�]LMQ�YHUEDQGHQ�JHOHJG�PHW
GH NHQPHUNHQ�YDQ�GH�EHPRQVWHUGH�EHGULMYHQ��'H�YHU]DPHOGH�JHJHYHQV�ELHGHQ�GH
PRJHOLMNKHLG�RP�GH�UHODWLH�WXVVHQ�VWLNVWRIRYHUVFKRW�HQ�JURQGZDWHUNZDOLWHLW�RS
EHGULMIVQLYHDX�JRHG�WH�EHVFKULMYHQ��)UDWHUV�HW DO�� �������'H�UHVXOWDWHQ�YDQ�KHW�PHHWQHW
NXQQHQ�GDDURP�DOV�HHQ�DDQYXOOLQJ�HQ�YDOLGDWLH�ZRUGHQ�JH]LHQ�YDQ�GH�LQ�KRRIGVWXN��
XLWJHYRHUGH�EHUHNHQLQJHQ�
([WUDSRODWLH�QDDU�VLWXDWLHV�PHW�ODJH�VWLNVWRIRYHUVFKRWWHQ
2S EDVLV�YDQ�GH�RQWZLNNHOGH�UHODWLHV�WXVVHQ�GH�PHWLQJHQ�HQ�KHW�VWLNVWRIRYHUVFKRW�XLW
KHW�PHHWQHW�RS�JDQJEDUH�EHGULMYHQ�DDQJHYXOG�PHW�JHJHYHQV�RYHU�KHW�3URHIEHGULMI
0HONYHHKRXGHULM�HQ�0LOLHX�³'H�0DUNH´��]LH�DQQH[���YRRU�JHJHYHQV��LV�HHQ
H[WUDSRODWLH�JHPDDNW�QDDU�VLWXDWLHV�PHW�ODJHUH�VWLNVWRIRYHUVFKRWWHQ�HQ�HHQ�JURWHU
DDQGHHO�GLHUOLMNH�PHVW�LQ�GH�VWLNVWRIWRHGLHQLQJ��'H�ZHUNZLM]H�LV�WRHJHOLFKW�LQ�DQQH[���
%LM JUDVODQG�RS�]DQGJURQG�PHW�JURQGZDWHUWUDS�,9�NDQ�HHQ�JHPLGGHOGH
QLWUDDWFRQFHQWUDWLH�YHUZDFKW�ZRUGHQ�YDQ����PJ�O��VWLNVWRIYHUOLHVQRUP������NJ�KD���%LM
JURQGZDWHUWUDS�9,,��VWLNVWRIYHUOLHVQRUP������NJ�KD��LV�GH�JHPLGGHOGH�FRQFHQWUDWLH���
PJ�O��5RQG�GH]H�ZDDUGHQ�LV�VSUDNH�YDQ�HHQ�EDQGEUHHGWH�YDQ�������PJ�O
�YRFKWKRXGHQGH�JURQG��*W�,9��HQ�YDQ�������PJ�O��GURJH�JURQG�*W�9,,��XLWJDDQGH�YDQ
HHQ�JHPLGGHOG�QHHUVODJRYHUVFKRW��'H�EDQGEUHHGWH�ZRUGW�JURWHU�GRRU�YDULDWLHV�LQ�KHW
QHHUVODJRYHUVFKRW��]LH�DQQH[������'H�JHPLGGHOGH�ZDDUGHQ�NRPHQ�JRHG�RYHUHHQ�PHW�GH
EHUHNHQGH�FRQFHQWUDWLHV�LQ�KRRIGVWXN���
'H QLWUDDWFRQFHQWUDWLH�LQ�GH�ERYHQVWH�PHWHU�YDQ�KHW�JURQGZDWHU�LV�ELM�HHQ]HOIGH
VWLNVWRIRYHUVFKRW�SHU�KHFWDUH�VWHUN�DIKDQNHOLMN�YDQ�GH�JURQGZDWHUVWDQGVNODVVH�
1DDUPDWH�GH�JURQGHQ�QDWWHU�]LMQ��ZRUGW�LQ�GH�SUDNWLMN�ELM�JHOLMNH�XLWVSRHOLQJ�HHQ�ODJHUH
FRQFHQWUDWLH�JHPHWHQ��)UDWHUV�HW�DO� �������'LW�ZRUGW�WRHJHVFKUHYHQ�DDQ�HHQ�KRJHUH
DIEUDDN��GHQLWULILFDWLH��YDQ�GH�XLWJHVSRHOGH�QLWUDDWVWLNVWRI�
+HW EHHOG�YDQ�GH�KXLGLJH�HQ�GH�YHUZDFKWH�QLWUDDWFRQFHQWUDWLHV�YRRU�QDWWH��PDWLJ�GURJH
HQ GURJH�]DQGJURQGHQ�LV�ZHHUJHJHYHQ�LQ�ILJXXU����
)LJXXU ���JHHIW�HHQ�EDQGEUHHGWH�YDQ�GH�QLWUDDWFRQFHQWUDWLHV�YRRU�
�� 'H�KXLGLJH�VLWXDWLH�PHW�HHQ�JHPLGGHOG�VWLNVWRIRYHUVFKRW�YDQ�FD� ����NJ�KD�ELM

JUDDVGLHUEHGULMYHQ��)UDWHUV�HW DO� ������
�� 'H�VLWXDWLH�QD�KHW�UHDOLVHUHQ�YDQ�GH�JHQHULHNH�YHUOLHVQRUPHQ�YDQ�����NJ�KD�YRRU

JUDVODQG�HQ�����NJ�KD�YRRU�ERXZODQG�YRRU�DOOH�JURQGHQ��GH�PHW�����DDQJHJHYHQ
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SLMOHQ���9RRU�GH�GURJH�JURQGHQ�LV�GLW�RQYROGRHQGH�

���'H VLWXDWLH�QD�KHW�UHDOLVHUHQ�YDQ�DDQJHVFKHUSWH�YHUOLHVQRUPHQ�YRRU�GH�GURJH
�]DQG�JURQGHQ�YDQ�����NJ�KD�YRRU�JUDVODQG�HQ����NJ�KD�YRRU�ERXZODQG��GH�PHW
����DDQJHJHYHQ�SLMO���9RRU�GH�]HHU�GURJH�JURQGHQ�LV�KHW�QRJ�RQGXLGHOLMN�RI�GH
QLWUDDWQRUP�LQ�GH�ERYHQVWH�PHWHU�YDQ�KHW�JURQGZDWHU�ZRUGW�JHUHDOLVHHUG�

9HUJHOHNHQ�PHW�GH�KXLGLJH�VLWXDWLH�]DO�GH�PDWH�YDQ�RYHUVFKULMGLQJ�YDQ�GH�QLWUDDWQRUP
����PJ�O�LQ�KHW�ERYHQVWH�JURQGZDWHU��]HHU�VWHUN�DIQHPHQ�

)LJXXU������6FKHWV�YDQ�GH�HIIHFWHQ�YDQ�KHW�UHDOLVHUHQ�YDQ�GH�YRRUJHQRPHQ
YHUOLHVQRUPHQ�YRRU�VWLNVWRI�RS�GH�QLWUDDWFRQFHQWUDWLHV�LQ�KHW�ERYHQVWH�JURQGZDWHU
RQGHU�ODQGERXZEHGULMYHQ�RS�QDWWH��PDWLJ�GURJH�HQ�GURJH�JURQGHQ�LQ�GH�]DQGJHELHGHQ
�QDDU��%UHVVHU�HW�DO��������

%LM GH�JURQGZDWHUNODVVHQ�LQ�KHW�OLQNHUGHHO�YDQ�ILJXXU�����QDWWH�HQ�PDWLJ�GURJH
]DQGJURQGHQ��LV�YHUODJLQJ�YDQ�KHW�VWLNVWRIRYHUVFKRW�HQ�GDDUPHH�YDQ�GH�VWLNVWRIWRHYRHU
WHQ�RS]LFKWH�YDQ�GH�KXLGLJH�VLWXDWLH�YRRUDO�QRGLJ�RP�GH�VWLNVWRIEHODVWLQJ�YDQ�KHW
RSSHUYODNWHZDWHU�WH�EHSHUNHQ�
*UDVODQG�RS�NOHLJURQGHQ
+HW�OLQNHU�JHGHHOWH�YDQ�ILJXXU����LV�RRN�YDQ�WRHSDVVLQJ�RS�JUDVODQG�RS�NOHLJURQGHQ�
'H QLWUDDWFRQFHQWUDWLHV�LQ�GUDLQZDWHU�YDQ�NOHL�JUDVODQG��OLJJHQ�ODJHU�GDQ�GH�ZDDUGHQ
GLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�RQGHU�]DQGJURQG�ZRUGHQ�JHPHWHQ���LQ�GH�ZLQWHU
����������ODJ�GH�QLWUDDWFRQFHQWUDWLH�LQ�KHW�GUDLQZDWHU�ELM�ODQGERXZEHGULMYHQ�RS
NOHLJURQG�JHPLGGHOG�RS����PJ�O��5,90�&%6���������=LH�RRN�ILJXXU����HQ�GH�WHNVWER[
YRRU�HHQ�YHUJHOLMNLQJ�YDQ�GH�VWLNVWRIXLWVSRHOLQJ�YDQ�JUDVODQG�YHUJHOHNHQ�PHW�GLH�YDQ
ERXZODQG�RS�NOHLJURQG�
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8LWVSRHOLQJ�QDDU�RSSHUYODNWHZDWHU��HHQ�YHUJHOLMNLQJ�YDQ�JUDVODQG�HQ�ERXZODQG
RS�NOHLJURQG
)LJXXU ���WRRQW�GH�VWLNVWRIXLWVSRHOLQJ�YDQ�JUDVODQG�HQ�ERXZODQG�RS�NOHLJURQG�DOV
IXQFWLH�YDQ�KHW�WRWDOH�JHEUXLN�YDQ�VWLNVWRI��+HW�ERXZODQG�NUHHJ�NXQVWPHVW�HQ�GLHUOLMNH
PHVW�WRHJHGLHQG��RS�KHW�JUDVODQG�YRQG�GH�VWLNVWRIWRHYRHU�EHKDOYH�YLD�NXQVWPHVW�RRN
GRRU�VWDOPHVW�HQ�ZHLGHPHVW�SODDWV�
2QGDQNV�GH�JURWHUH�VWLNVWRIWRHGLHQLQJ�RS�JUDVODQG�LV�GH�XLWVSRHOLQJ�YDQ�VWLNVWRI�QDDU
KHW�RSSHUYODNWHZDWHU�YLD�GUDLQV�YDQ�YHUJHOLMNEDUH�JURRWWH�

)LJXXU �����6WLNVWRIXLWVSRHOLQJ�YDQ�JUDVODQG�HQ�ERXZODQG�RS�NOHLJURQG�DOV�IXQFWLH�YDQ
GH VWLNVWRIJLIW�YLD�NXQVWPHVW�HQ�GLHUOLMNH�PHVW��5HVXOWDWHQ�YDQ�YHOGRQGHU]RHN������
������0HLQDUGL�HQ�Y�G��(HUWZHJK�������
9DQ GH�WRHJHGLHQGH�VWLNVWRI�RS�JUDVODQG�ZHUG�JHPLGGHOG����WHUXJJHYRQGHQ�LQ�KHW
GUDLQZDWHU��%LM�ERXZODQG�VSRHOGH��������YDQ�GH�WRHJHGLHQGH�VWLNVWRI�XLW��'H]H
UHVXOWDWHQ�NRPHQ�RYHUHHQ�PHW�PHWLQJHQ�YDQ�6FKLOV���������+LM�YRQG�LQ�GH�SHULRGH
����������HHQ�VWLNVWRIXLWVSRHOLQJ�LQ�KHW�ZLQWHUKDOIMDDU�YDULHUHQG�YDQ�������NJ�KD�RS
EHZHLG�JUDVODQG�PHW�HHQ�VWLNVWRIJLIW�YDQ���������NJ�KD��JHPLGGHOG�����NJ�KD�DOV
ZHLGHPHVW��VWDOPHVW�HQ�NXQVWPHVW���+HW�YHUVFKLO�LQ�XLWVSRHOLQJSHUFHQWDJH�NRPW�]RZHO
GRRU�GH�JURWHUH�VWLNVWRIRSQDPH�YDQ�JUDVODQG�DOV�GRRU�HHQ�JURWHUH�GHQLWULILFDWLH��'H
ERXZODQGSHUFHOHQ�ZDUHQ�GURJHU�GDQ�GH�JUDVODQGSHUFHOHQ�
*UDVODQG�RS�YHHQJURQGHQ
9RRU�JUDVODQG�RS�YHHQJURQGHQ�ZRUGHQ�]HOIV�ELM�GH�KXLGLJH�VWLNVWRIRYHUVFKRWWHQ��JHP�
����NJ�KD�YROJHQV�0LQDV��*URRW�HW DO� ������JHHQ�QLWUDDWFRQFHQWUDWLHV�JHPHWHQ�GLH
KRJHU�]LMQ�GDQ����PJ�O��'H�FRQFHQWUDWLHV�OLJJHQ�]RZHO�LQ�KHW�JURQGZDWHU�DOV�LQ�KHW
GLUHFW DDQJUHQ]HQGH�VORRWZDWHU�EHQHGHQ����PJ�O��)UDWHUV�HW DO� LQ�SUHS���

ERXZODQG�HQ�JUDVODQG�RS�NOHLJURQG
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3DJLQD����YDQ������������������������������������������������������������������������������������������5,90�UDSSRUW����������
(HQ QDXZNHXULJHU�EHHOG�YDQ�GH�WRHNRPVWLJH�VLWXDWLH�ZRUGW�YHUNUHJHQ�DOV�PHHU
JHJHYHQV�EHVFKLNEDDU�NRPHQ�RYHU�GH�UHODWLH�WXVVHQ�VWLNVWRIRYHUVFKRW�HQ
QLWUDDWFRQFHQWUDWLHV�LQ�KHW�JURQGZDWHU�ELM�ODJHUH�VWLNVWRIRYHUVFKRWWHQ�GDQ�GLH�WKDQV
JDQJEDDU�]LMQ��,Q�GH�NRPHQGH�MDUHQ�]DO�GH�LQ�JDQJ�JH]HWWH�LQWHQVLHYH�EHGULMIV�
PRQLWRULQJ�RS�]DQG��NOHL��HQ�YHHQJURQGHQ�GH]H�LQIRUPDWLH�RSOHYHUHQ�
����9DQ�VWLNVWRIRYHUVFKRW�QDDU�VWLNVWRIEHODVWLQJ�YDQ�RSSHUYODNWHZDWHU
+HW YHUEDQG�WXVVHQ�VWLNVWRIRYHUVFKRW�HQ�VWLNVWRIEHODVWLQJ�YDQ�GH�ERGHP�HQ�GH
NZDOLWHLW�YDQ�KHW�RSSHUYODNWHZDWHU�LV�VWHUN�DIKDQNHOLMN�YDQ�GH�ZDWHUKXLVKRXGLQJ�HQ
GH]H�YDULHHUW�]HHU�VWHUN�WXVVHQ�YHUVFKLOOHQGH�JHELHGHQ��9RRUDO�GDDU�ZDDU�QDWWH
]DQGJURQGHQ�HQ�NOHLJURQGHQ�YRRUNRPHQ��LV�GH�LQYORHG�YDQ�KHW�PHVWVWRIIHQJHEUXLN�RS
GH EHODVWLQJ�YDQ�KHW�RSSHUYODNWHZDWHU�YDQ�EHODQJ��9DQ�(FN���������'H�GRHOVWHOOLQJ
YDQ�GH�1LWUDDWULFKWOLMQ�LV�YRRU�ZDW�EHWUHIW�KHW�RSSHUYODNWHZDWHU�YHUWDDOG�LQ�KHW
UHDOLVHUHQ�YDQ�HHQ�UHGXFWLH�LQ�GH�VWLNVWRIEHODVWLQJ�YDQ�����WHQ�RS]LFKWH�YDQ������
'H VWLNVWRIEHODVWLQJ�YDQ�RSSHUYODNWHZDWHU�DOV�JHYROJ�YDQ�KHW�WRHGLHQHQ�YDQ�GLHUOLMNH
PHVW�HQ�NXQVWPHVW�YLQGW�SODDWV�YLD�KHW�WUDQVSRUW�PHW�JURQGZDWHU��%LM�KRJH
JURQGZDWHUVWDQGHQ�JHEHXUW�GLW�YRRUDO�YLD�VQHOOH�DIYRHU�QDDU�GUDLQV��PHW�QDPH�LQ
NOHLJURQGHQ��9RRUWV�NDQ�EHODVWLQJ�SODDWVYLQGHQ�GRRU�KHW�PHHPHVWHQ�YDQ�VORWHQ�ELM
RQ]RUJYXOGLJH�PHVWWRHGLHQLQJ�HQ�GRRU�DIVSRHOLQJ�RYHU�KHW�PDDLYHOG�
9RRU�JUDVODQG�JHOGW�GDW�GH�GLUHFWH�EHODVWLQJ�GRRU�PHHPHVWHQ�HQ�DIVSRHOHQ�DOV�JHYROJ
YDQ�KHW�WRHGLHQHQ�YDQ�GLHUOLMNH�PHVW�YDQ�EHSHUNWH�EHWHNHQLV�]LMQ��'LW��YDQZHJH�GH
YODNNH�OLJJLQJ�YDQ�GH�ERGHP�HQ�RPGDW�RS�JUDVODQG�GH�GLHUOLMNH�PHVW�DPPRQLDN�
HPLVVLHDUP�LQ�KHW�JURHLVHL]RHQ�ZRUGW�WRHJHGLHQG��%RYHQGLHQ�]LMQ�SHU���PDDUW�����
EHPHVWLQJVYULMH�]RQHV�ODQJV�ZDWHUJDQJHQ�YHUSOLFKW�
1HW DOV�LQ�KRRIGVWXN���YRRU�KHW�JURQGZDWHU�LV�XLWHHQJH]HW��JHOGW�RRN�YRRU�GH
VWLNVWRIEHODVWLQJ�YDQ�KHW�RSSHUYODNWHZDWHU��GDW�GH�KRRJWH�YDQ�GH�VWLNVWRIEHPHVWLQJ�GH
PDDWJHYHQGH�IDFWRU�LV�HQ�QLHW�GH�KHUNRPVW�YDQ�GH�VWLNVWRI�
%HKDOYH�GRRU�GH�KLHUERYHQ�JHQRHPGH�PDDWUHJHOHQ�RP�GLUHFWH�EHODVWLQJ�WHJHQ�WH�JDDQ�
]XOOHQ�GRRU�KHW�V\VWHHP�YDQ�YHUOLHVQRUPHQ�GH�KXLGLJH�VWLNVWRIRYHUVFKRWWHQ�YDQ
JUDDVGLHUEHGULMYHQ�RS�YHHQ���0LQDV�RYHUVFKRW�FD������NJ�KD��*URRW�HW�DO� ������HQ�YDQ
JUDDVGLHUEHGULMYHQ�RS��ULYLHU�NOHL��0LQDV�RYHUVFKRW�FD������NJ�KD��*URRW�HW DO� LQ
SUHS�� JHUHGXFHHUG�ZRUGHQ�QDDU�����NJ�KD�ELM������JUDVODQG���'LW�LV�HHQ�DIQDPH�YDQ
�����YHHQ��HQ������NOHL���0HW�QDPH�ELM�GH�JHGUDLQHHUGH�NOHLJURQGHQ�]DO�GLW�OHLGHQ�WRW
ODJHUH QLWUDDWFRQFHQWUDWLHV�LQ�KHW�GUDLQZDWHU�
=RDOV LQ�KRRIGVWXN���YRRU�]DQGJURQGHQ�LV�XLWJHZHUNW��JHOGW�RRN�RS�NOHL��HQ
YHHQJURQGHQ�GDW��DOV�YROGDDQ�ZRUGW�DDQ�GH�YHUOLHVQRUP�YRRU�VWLNVWRI��HHQ�JURWHUH
KRHYHHOKHLG�VWLNVWRI�YLD�GLHUOLMNH�PHVW�NDQ�ZRUGHQ�DDQJHYRHUG�GDQ�GH�����NJ�KD�GLH
GH ULFKWOLMQ�YRRUVFKULMIW��,Q�GLH�VLWXDWLH�]XOOHQ�RRN�RS�NOHL��HQ�YHHQJURQGHQ�GH
EHZHLGLQJVPRJHOLMNKHGHQ�NOHLQHU�ZRUGHQ�HQ�]DO�KHW�JHEUXLN�YDQ�NXQVWPHVW�DIQHPHQ�



5,90�UDSSRUW������������������������������������������������������������������������������������������������3DJLQD����YDQ����
+HW HIIHFW�YDQ�HHQ�ODJHU�VWLNVWRIRYHUVFKRW�RS�GH�VWLNVWRIEHODVWLQJ�YDQ�KHW
RSSHUYODNWHZDWHU�LV�GDW�GH]H��GRRU�HHQ�NOHLQHUH�VWLNVWRIXLWVSRHOLQJ�YDQ�JUDVODQG��QDDU
YHUZDFKWLQJ�LQ�GH]HOIGH�PDWH�]DO�GDOHQ��'LW�LV�LQ�RYHUHHQVWHPPLQJ�PHW�ZDW�GRRU
2HQHPD�HW DO��������YRRU�KHW�JHKHOH�ODQG�LV�JHUDSSRUWHHUG���]LH�ILJXXU������+LHULQ�LV
XLWJHJDDQ�YDQ�GH�³HLQGYHUOLHVQRUPHQ´�SHU�������,Q�GH]H�ILJXXU�LV�VSUDNH�YDQ�QDLMOLQJ�
KHW�PD[LPDOH�JHEUXLN�YDQ�VWLNVWRI�YLD�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�YDQ�GH�SHULRGH
����������YHUWDDOW�]LFK�LQ�HHQ�SLHNEHODVWLQJ�URQG�FD������
'H YRRUJHQRPHQ�DDQVFKHUSLQJ�YDQ�GH�YHUOLHVQRUPHQ�YRRU�VWLNVWRI�]DO�HUWRH�OHLGHQ�GDW
RRN GH�ELMGUDJH�YDQXLW�ODQGERXZJURQGHQ��XLWVSRHOLQJ��]DO�ZRUGHQ�WHUXJJHGURQJHQ�
'LW LV�FRQIRUP�GH�DIVSUDDN�GLH�GRRU�GH�ODQGHQ�GLH�GHHOQHPHQ�DDQ�3$5&20�LV
JHPDDNW�RP�GH�VWLNVWRIEHODVWLQJ�YDQ�GH�1RRUG]HH�XLW�DOOH�EURQQHQ��PHW�����WH
YHUPLQGHUHQ�

)LJXXU ����0RGHOEHUHNHQLQJ�YDQ�KHW�HIIHFW�YDQ�VWLNVWRIYHUOLHVQRUP�RS�GH
VWLNVWRIEHODVWLQJ�YDQ�KHW�RSSHUYODNWHZDWHU�GRRU�DI��HQ�XLWVSRHOLQJ�YDQ
ODQGERXZJURQGHQ��XLW��2HQHPD�HW�DO���������
����&RQFOXVLH
8LWJDDQGH�YDQ�KHW�YHUEDQG�WXVVHQ�KXLGLJH�VWLNVWRIRYHUVFKRWWHQ�HQ�JHPHWHQ
QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�LQ�GH�1HGHUODQGVH�]DQGJHELHGHQ��LV
QDJHJDDQ�ZDW�GH�GH�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�RQGHU
ODQGERXZJURQGHQ�]DO�]LMQ�GRRU�GH�EHJUHQ]LQJ�YDQ�GH�VWLNVWRIRYHUVFKRWWHQ�YLD�KHW
V\VWHHP�YDQ�YHUOLHVQRUPHQ��9RRU�GH�YRFKWKRXGHQGH�HQ�GH�GURJH�JURQGHQ�ZRUGHQ
QLWUDDWFRQFHQWUDWLHV�EHUHNHQG�YDQ�JHPLGGHOG����HQ����PJ�SHU�OLWHU��'H]H�ZDDUGHQ
NRPHQ JRHG�RYHUHHQ�PHW�GLH�XLW�GH�EHGULMIVEHUHNHQLQJHQ�YDQ�KRRIGVWXN���
9RRU�KHW�JURQGZDWHU�EHWHNHQW�GLW��GDW�GH�XLWVSRHOLQJ�]DO�YHUPLQGHUHQ�HQ�GH�PDWH
ZDDULQ�GH�QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O�LQ�KHW�ERYHQVWH�JURQGZDWHU�ZRUGHQ
RYHUVFKUHGHQ�VWHUN�]DO�DIQHPHQ�
9RRU�KHW�RSSHUYODNWHZDWHU�]DO�GH�KDOYHULQJ�YDQ�GH�VWLNVWRIRYHUVFKRWWHQ�LQ�GH�QDWWHUH
]DQGJHELHGHQ�HQ�LQ�GH�NOHL��HQ�YHHQJHELHGHQ��LQ�FRPELQDWLH�PHW�GH�HPLVVLHEHSHUNHQGH

1�EHODVWLQJ�RSSHUYODNWHZDWHU�
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3DJLQD����YDQ������������������������������������������������������������������������������������������5,90�UDSSRUW����������
PDDWUHJHOHQ��PHVWYULMH�SHUFHHOVUDQGHQ�ODQJV�ZDWHUJDQJHQ��RRN�GH�EHODVWLQJ�YDQ�KHW
RSSHUYODNWHZDWHU�PHW�FD������GRHQ�YHUPLQGHUHQ�
+LHUXLW NDQ�JHFRQFOXGHHUG�ZRUGHQ�GDW�GH�GRHOVWHOOLQJ�YDQ�GH�ULFKWOLMQ�QDPHOLMN�³�GH
ZDWHUYHURQWUHLQLJLQJ�GLH�ZRUGW�YHURRU]DDNW�RI�WHZHHJJHEUDFKW�GRRU�QLWUDWHQ�XLW
DJUDULVFKH�EURQQHQ�WH�YHUPLQGHUHQ´��]DO�ZRUGHQ�JHUHDOLVHHUG�



5,90�UDSSRUW������������������������������������������������������������������������������������������������3DJLQD����YDQ����

���6\QWKHVH�HQ�FRQFOXVLH
'H 1LWUDDWULFKWOLMQ�ULFKW�]LFK�RS�KHW�LQ�EDODQV�EUHQJHQ�YDQ�GH�VWLNVWRIEHKRHIWH�YDQ
JHZDVVHQ�HQ�GH�VWLNVWRIYRRU]LHQLQJ�YLD�VWLNVWRIOHYHULQJ�XLW�GH�ERGHP�HQ�GH�WRHGLHQLQJ
YDQ�VWLNVWRI�YLD�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�
+HW 1HGHUODQGVH�PLQHUDOHQEHOHLG�LV�KLHUPHH�LQ�RYHUHHQVWHPPLQJ��'H�EDODQV�WXVVHQ
JLIW�HQ�DIYRHU�YDQ�VWLNVWRI�YLD�KHW�JHZDV�PRHW�]RGDQLJ�]LMQ�GDW�GH�YHUOLH]HQ�GLH�ELM�GH
SODQWDDUGLJH�SURGXFWLH�RSWUHGHQ��QLHW�WRW�RYHUVFKULMGLQJ�YDQ�GH�PLOLHXGRHOVWHOOLQJHQ
OHLGHQ��9RRU�JURQGZDWHU�LV�YRRU�GH�1HGHUODQGVH�VLWXDWLH�GH�GRHOVWHOOLQJ�YDQ�GH
1LWUDDWULFKWOLMQ�YHUWDDOG�LQ�KHW�EHUHLNHQ�YDQ�GH����PJ�O�ZDDUGH�YRRU�QLWUDDW�LQ�KHW
ERYHQVWH�JURQGZDWHU�HQ�HHQ�GDOLQJ�YDQ�GH�VWLNVWRIEHODVWLQJ�YDQ�KHW�RSSHUYODNWHZDWHU
PHW ����WHQ�RS]LFKWH�YDQ������
'H 1LWUDDWULFKWOLMQ�EHYDW�HHQ�QRUP�YRRU�GH�KRHYHHOKHLG�GLHUOLMNH�PHVW�GLH�YDQDI�����
PD[LPDDO�RS�JUDV��HQ�ERXZODQG�PDJ�ZRUGHQ�JHJHYHQ��'H]H�EHGUDDJW�����NJ�KD��'H
ULFKWOLMQ�JHHIW�DDQ�GDW�DIZLMNHQ�KLHUYDQ�PRJHOLMN�LV�PLWV�GLW�ZRUGW�RQGHUERXZG��'H
ULFKWOLMQ�EHYDW�YRRU�HHQ�GHUJHOLMNH�GHURJDWLH�HHQ�DDQWDO�REMHFWLHYH�FULWHULD�
,Q GLW�KRRIGVWXN�ZRUGHQ�GH�EHYLQGLQJHQ�YDQ�GH�YRRUJDDQGH�KRRIGVWXNNHQ�ELM�HONDDU
JHEUDFKW�RP�YDQ�GDDUXLW�FRQFOXVLHV�WH�WUHNNHQ�
&ULWHULD�YRRU�GHURJDWLH
8LW KRRIGVWXN����EOLMNW�GDW�JUDV�HHQ�JHZDV�LV�GDW�RQGHU�1HGHUODQGVH�RPVWDQGLJKHGHQ
YHUJHOHNHQ�PHW�DNNHUERXZJHZDVVHQ���HHQ�����PDDQGHQ�ODQJHU�JURHLVHL]RHQ�KHHIW�HQ
SHU�MDDU�FD�����WRW�����NJ�SHU�KHFWDUH�PHHU�VWLNVWRI�RSQHHPW��'DDURP�NDQ�GH
VWLNVWRIWRHGLHQLQJ�QDDU�JUDV�KRJHU�]LMQ�GDQ�GH�����NJ�KD�GLH�YRRU�DQGHUH�JHZDVVHQ
JHOGW�
8LWVSRHOLQJ�YDQ�GLHUOLMNH�PHVW�YHUJHOHNHQ�PHW�NXQVWPHVW
,Q KRRIGVWXN���LV�HHUVW�QDJHJDDQ�RI�HHQ�VWLNVWRIJILW�YLD�GLHUOLMNH�PHVW�WRW�PHHU
XLWVSRHOLQJ�OHLGW�YHUJHOHNHQ�PHW�NXQVWPHVW��+LHU�LV�DDQJHJHYHQ�GDW�RQGHUVFKHLG
JHPDDNW�PRHW�ZRUGHQ�WXVVHQ�VWDOPHVW�HQ�ZHLGHPHVW��6WDOPHVW�ZRUGW�DOOHHQ�LQ�KHW
JURHLVHL]RHQ�DDQJHZHQG��'RRU�GH�JRHGH�YHUGHOLQJ�YDQ�GH�VWDOPHVW�ZRUGW�HHQ
DDQ]LHQOLMN�GHHO�YDQ�GH�VWLNVWRI�GRRU�KHW�JUDV�EHQXW��9RRU�ZHLGHPHVW�JHOGW�GLW�HFKWHU�LQ
YHHO�PLQGHUH�PDWH��'LW�NRPW�GHHOV�GRRU�GH�VOHFKWH�YHUGHOLQJ�HQ�GHHOV�GRRU�GH�ODWH
³DDQZHQGLQJ´�LQ�KHW�JURHLVHL]RHQ�
3URHIYHOGRQGHU]RHN�PHW�VWLNVWRIWRHGLHQLQJ�YLD�VWDOPHVW�RS�YRFKWKRXGHQGH�]DQGJURQG
PHW *W�9�9�ODDW�]LHQ��GDW�KHW�PRJHOLMN�LV�WRW�FD������NJ�KD�VWLNVWRI�YLD�GLHUOLMNH�PHVW
DDQ�WH�YRHUHQ��YRRUGDW�GH�QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O�LQ�KHW�ERYHQVWH�JURQGZDWHU
ZRUGW EHUHLNW��'H�KRRJWH�YDQ�GH�VWLNVWRIJLIW�KHHIW�KHW�VWHUNVWH�HIIHFW�RS�GH�XLWVSRHOLQJ�
GH YRUP�YDQ�GH�DDQJHZHQGH�VWLNVWRI��NXQVWPHVW�RI�GLHUOLMNH�PHVW�DOV�VWDOPHVW��VSHHOW
HHQ�EHSHUNWH�URO�
2S SURHIYHOGHQ�PHW�GH�FRPELQDWLH�YDQ�ZHLGHPHVW�HQ�NXQVWPHVW��EHZHLGLQJVSURHYHQ
XLWJDDQGH�YDQ�RQEHSHUNW�ZHLGHQ��RS�HHQ�PDWLJ�GURJH�]DQGJURQG��*W�9,��ZHUG�GH
QLWUDDWFRQFHQWUDWLH�YDQ����PJ�O�LQ�KHW�ERYHQVWH�JURQGZDWHU�RYHUVFKUHGHQ�ELM�HHQ�WRWDOH
VWLNVWRIJLIW�YDQ�ELMQD�����NJ�1�SHU�KD��+LHUYDQ�NRPW�FD������NJ�KD�YRRU�UHNHQLQJ�YDQ
GH ZHLGHPHVW��(HQ�JURWH�VWLNVWRIWRHYRHU�YLD�ZHLGHPHVW�LV�XLW�RRJSXQW�YDQ
JURQGZDWHUNZDOLWHLW�RQJXQVWLJ�



3DJLQD����YDQ������������������������������������������������������������������������������������������5,90�UDSSRUW����������
+RHYHHO�VWLNVWRI�NDQ�YLD�GLHUOLMNH�PHVW�RS�JUDVODQG�ZRUGHQ�DDQJHYRHUG�"
,Q KRRIGVWXN���LV�GH�YUDDJ�DDQ�GH�RUGH�KRHYHHO�VWLNVWRI�PHW�GLHUOLMNH�PHVW�RS�JUDVODQG
PDJ ZRUGHQ�JHEUXLNW��9RRU�GH�EHDQWZRRUGLQJ�YDQ�GH]H�YUDDJ�LV�HHQ�PRGHOEHQDGHULQJ
JHYROJG�ZDDUPHH�GH�VWLNVWRIKXLVKRXGLQJ�RS�EHGULMIVQLYHDX�ZRUGW�EHVFKUHYHQ��$OV
UDQGYRRUZDDUGH�JHOGHQ�GH�YRRUJHQRPHQ�YHUOLHVQRUPHQ�YRRU�VWLNVWRI�
2S EHGULMYHQ�LV�RS�ELMQD�DOOH�SHUFHOHQ�VSUDNH�YDQ�HHQ�FRPELQDWLH�YDQ�VWDOPHVW�
ZHLGHPHVW�HQ�NXQVWPHVW��'HUJHOLMNH�FRPELQDWLHV�]LMQ�QRRLW�RQGHUZHUS�YDQ
SURHIYHOGRQGHU]RHN�JHZHHVW��'H�VWLNVWRIDDQYRHU�QDDU�EHGULMYHQ�LV�DDQ�JUHQ]HQ
JHERQGHQ�GRRU�UHJXOHULQJ�YDQ�KHW�RYHUVFKRW��YHUOLHVQRUPHQ���+LHUGRRU�ZRUGW�RRN�GH
WRHYRHU�YDQ�VWLNVWRI�QDDU�GH�ERGHP�EHSHUNW��2S�YRFKWKRXGHQGH�JURQGHQ��EHUHNHQG
YRRU�*W�,9��NDQ�YLD�ZHLGHPHVW��VWDOPHVW�HQ�NXQVWPHVW�PD[LPDDO�FD������NJ�VWLNVWRI
SHU�KHFWDUH�ZRUGHQ�JHEUXLNW��2S�GH�GURJH�JURQGHQ�LV�GLW�VOHFKWV�FD������NJ�1
�EHUHNHQG�YRRU�*W�9,,���'H]H�JHEUXLNVFLMIHUV�]LMQ�RQJHYRHOLJ�YRRU�PDwV�LQ�KHW
ERXZSODQ��PHONSURGXFWLH��HHQ�DQGHUH�VWLNVWRIEHKRHIWH�YDQ�GH�YHHVWDSHO�HQ�HHQ�ODJHUH
HIILFLHQWLH�LQ�GH�EHGULMIVYRHULQJ�
(UYDQ XLWJDDQGH�GDW�EHZHLGLQJ�PRHW�SODDWVYLQGHQ��LV�ELM�HHQ�VWLNVWRIJHEUXLN�YLD
GLHUOLMNH�PHVW�YDQ�����NJ�1�RS�YRFKWKRXGHQGH�JURQGHQ�GH�QLWUDDWFRQFHQWUDWLH�LQ�KHW
ERYHQVWH�JURQGZDWHU�PD[LPDDO����PJ�SHU�OLWHU��2S�GH�GURJH�JURQGHQ�LV�ELM�HHQ
VWLNVWRIJHEUXLN�YLD�GLHUOLMNH�PHVW�YDQ�FD������NJ�1�GH�QLWUDDWFRQFHQWUDWLH�PD[LPDDO���
PJ SHU�OLWHU���'LW�LV�FD������NJ�KD�ELM�WRHSDVVLQJ�YDQ�EHUHJHQLQJ�
:DQQHHU�WHYHQV�UHNHQLQJ�ZRUGW�JHKRXGHQ�PHW�GH�YHUOLHVQRUP�YRRU�IRVIDDW�����NJ�SHU
KHFWDUH��H[FOXVLHI�NXQVWPHVW��LV�HHQ�JHEUXLN�YDQ�GLHUOLMNH�PHVW�YDQ�FD������NJ�1�RS
YRFKWKRXGHQGH�JURQGHQ�HQ�FD������NJ�1�RS�GURJH�JURQGHQ�PRJHOLMN������NJ�KD�LQ
JHYDO�YDQ�EHUHJHQLQJ��
'H]H KRHYHHOKHGHQ�NXQQHQ�FD����NJ�KRJHU�ZRUGHQ�GRRU�JHEUXLN�YDQ�NUDFKWYRHU�PHW
YHUODDJGH�IRVIDDWJHKDOWHQ��=H�NRPHQ�GDQ�XLW�RS�UHVSHFWLHYHOLMN�����HQ�����NJ�KD�����
NJ�KD�ELM�EHUHJHQLQJ��
*HYRHOLJKHLGVDQDO\VH
,Q KRRIGVWXN���LV�JHUHNHQG�YRRU�]DQGJURQGHQ�HQ�PHW�WZHH�JURQGZDWHUVLWXDWLHV��*W�
NODVVHQ���GLH�VWHUN�YHUVFKLOOHQ�LQ�SURGXFWLYLWHLW��'H�YRFKWKRXGHQGH�JURQG��*W�,9��NHQW
QDXZHOLMNV�GURRJWHVFKDGH��GH�GURJH�JURQG�LV�GURRJWHJHYRHOLJ��*W�9,,���,Q
ZHUNHOLMNKHLG�LV�VSUDNH�YDQ�HHQ�YDULDWLH�LQ�JURQGVRRUWHQ�HQ�YRFKWVLWXDWLHV��'LW�OHLGW
HUWRH GDW�VSUDNH�]DO�]LMQ�YDQ�HHQ�EDQGEUHHGWH�URQG�GH]H�FLMIHUV��'H]H�EDQGEUHHGWH
ZRUGW YRRUDO�EHSDDOG�GRRU�GH�GURRJWHJHYRHOLJKHLG�HQ�VOHFKWV�LQ�EHSHUNWH�PDWH�GRRU�GH
EHGULMIVYRHULQJ�
(HQ NOHLQ�JHGHHOWH�YDQ�GH�GURJH�JURQGHQ�KHHIW�*W�9,,,�HQ�LV�GDDUPHH�QRJ�GURJHU�GDQ
GH KLHU�EHUHNHQGH�VLWXDWLH��'DDU�LV�HHQ�VWLNVWRIJHEUXLN�YLD�GLHUOLMNH�PHVW�YDQ�����NJ�KD
PRJHOLMN�WH�KRRJ��2S�LHWV�PLQGHU�GURJH�]DQGJURQGHQ��*W�9,��ZRUGW�JHUDDPG�GDW�GH
VWLNVWRIWRHGLHQLQJ�YLD�GLHUOLMNH�PHVW�������NJ�KD�KRJHU�NDQ�]LMQ�GDQ�ELM�]DQGJURQG�PHW
*W 9,,�
9RRU�QDWWHUH�JURQGHQ�GDQ�*W�,9��NDQ�ZHOOLFKW�VSUDNH�]LMQ�YDQ�KRJHUH�ZDDUGHQ�GDQ�GH
JHQRHPGH�����NJ�KD��PLWV�YROGDDQ�ZRUGW�DDQ�GH�YHUOLHVQRUPHQ�YROJHQV�0LQDV�
*URQGZDWHUPRQLWRULQJ�RS�EHGULMIVQLYHDX
,Q KRRIGVWXN���LV�RS�EDVLV�YDQ�HHQ�YHUEDQG�WXVVHQ�GH�KXLGLJH�QLWUDDWPHWLQJHQ�LQ�KHW
ERYHQVWH�JURQGZDWHU�HQ�GH�KXLGLJH�VWLNVWRIRYHUVFKRWWHQ�JHs[WUDSROHHUG�QDDU�VLWXDWLHV
PHW VWLNVWRIRYHUVFKRWWHQ�ZHONH�LQ������YRRU]LHQ�ZRUGHQ�HQ�ZDDULQ�KHW�DDQGHHO
GLHUOLMNH�PHVW�LQ�GH�VWLNVWRIWRHGLHQLQJ�JURWHU�LV�GDQ�WKDQV�JHEUXLNHOLMN��+LHUXLW�EOLMNW
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GH YHUZDFKWH�QLWUDDWFRQFHQWUDWLH�ELM�GH�YHUOLHVQRUPHQ�YRRU�GURJH�HQ�QLHW�GURJH
JURQGHQ�JRHG�RYHUHHQ�WH�NRPHQ�PHW�GH�LQ�KRRIGVWXN���JHYROJGH�EHQDGHULQJ�
'H YHUZDFKWH�UHGXFWLH�YDQ�GH�VWLNVWRIEHODVWLQJ�YDQ�KHW�RSSHUYODNWHZDWHU
'H EHODVWLQJ�YDQ�KHW�RSSHUYODNWHZDWHU�PRHW�W�R�Y��KHW�QLYHDX�YDQ������PHW����
WHUXJJHEUDFKW�ZRUGHQ��'DW�NDQ�ZRUGHQ�JHUHDOLVHHUG�GRRU�GH�YRRUJHQRPHQ
DDQVFKHUSLQJ�YDQ�GH�YHUOLHVQRUPHQ�YRRU�EHGULMYHQ�GLH�RS�QDWWHUH�JURQGHQ�]LMQ
JHOHJHQ��'H]H�]XOOHQ�JOREDDO�JHKDOYHHUG�ZRUGHQ��+LHUELQQHQ�SDVW�HHQ�JURWHUH
KRHYHHOKHLG�GLHUOLMNH�PHVW�GDQ�GH�QRUP�GLH�LQ�GH�1LWUDDWULFKWOLMQ�YRRU�JUDVODQG�LV
JHQRHPG�
6DPHQYDWWHQG�
'RRU�KHW�JHFRPELQHHUGH�HIIHFW�YDQ�GH�PLQHUDOHQZHWJHYLQJ�RS�
� GH�JURRWWH�YDQ�KHW�VWLNVWRIRYHUVFKRW��ZDDUGRRU�KHW�PD[LPDOH�JHEUXLN�YDQ�VWLNVWRI

XLW�VWDOPHVW��ZHLGHPHVW�HQ�NXQVWPHVW�SHU�KHFWDUH�JUDVODQG�ZRUGW�EHJUHQVG�
� GH�RQWZLNNHOLQJ�QDDU�PLQGHU�EHZHLGLQJ�LQ�GH�QDELMH�WRHNRPVW�
NDQ�ZRUGHQ�YROGDDQ�DDQ�GH�GRHOVWHOOLQJ�YDQ�GH�1LWUDDWULFKWOLMQ�ELM�KHW�JHEUXLN�YDQ
KRHYHHOKHGHQ�VWLNVWRI�]RDOV�ZHHUJHJHYHQ�LQ�WDEHO����+LHULQ�LV�WHYHQV�DDQJHJHYHQ�ZDW
KHW�HIIHFW�LV�YDQ�GH�EHJUHQ]LQJ�GRRU�GH�YHUOLHVQRUP�YRRU�IRVIDDW�
7DEHO ���0D[LPDOH�JHEUXLN�YDQ�VWLNVWRI�RS�JUDVODQG

&ULWHULXP�YRRU�1�JHEUXLN YRFKWKRXGHQG GURRJ
�� PD[���1�JHEUXLN
YLD NXQVWPHVW���GLHUOLMNH�PHVW
HLV� 1�YHUOLHVQRUP�0LQDV

FD� ��� FD�����
�FD� ����ELM�EHUHJHQLQJ�

�� PD[��1�JHEUXLN�YLD�GLHUOLMNH
PHVW
HLV��DOV���HQ��PD[�����PJ�O�QLWUDDW
LQ ERYHQVWH�JURQGZDWHU

FD� ��� FD�����
�����ELM�EHUHJHQLQJ�

���PD[��1�JHEUXLN�YLD�GLHUOLMNH
PHVW
HLV��DOV���HQ��IRVIDDW�YHUOLHVQRUP
�VWDQGDDUG�NUDFKWYRHU�

FD� ������ FD��������
�FD������ELM�EHUHJHQLQJ����

�� FD����NJ�KD�KRJHU�DOV�NUDFKWYRHU�PHW�HHQ�YHUODDJG�3�JHKDOWH�ZRUGW�JHYRHUG�
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5HIHUHQWLHV
$DUWV� +�)�0���%��+DEHNRWWp�	�+��YDQ�.HXOHQ���������(IILFLHQF\�RI�QLWURJHQ��1�
PDQDJHPHQW�LQ�GDLU\�IDUPLQJ�V\VWHP�³GH�0DUNH´��1XWULHQW�F\FOLQJ�LQ�$JURHFRV\VWHPV
�LQ�SUHVV��
$DUWV� +�)�0��%��+DEHNRWWp�	�+��YDQ�.HXOHQ���������*URXQGZDWHU�UHFKDUJH�WKURXJK
RSWLPLVHG�LQWHQVLYH�GDLU\�IDUPV��-RXUQDO�RI�(QYLURQPHQWDO�4XDOLW\��LQ�SUHVV��
$OHP� *�$�$��YDQ���HQ��$�7�-��YDQ�6FKHSSLQJHQ��������7KH�GHYHORSPHQW�RI�D�IDUP
EXGJHWLQJ�SURJUDP�IRU�GDLU\�IDUPV��,Q��(��$QQHYHOLQN��5�.��2YLQJ�HQ�+�:��9RV
�HGV��3URFHHGLQJV�;;9�&,267$�&,*5�9�&RQJUHV���)DUP�3ODQQLQJ��/DERXU�DQG
ODQGERXU�FRQGLWLRQV��&RPSXWHUV�LQ�$JULFXOWXUDO�0DQDJHPHQW��:DJHQLQJHQ��7KH
1HWKHUODQGV��SS���������
$QRQ\PXV�����������H 5DVVHQOLMVW�YRRU�ODQGERXZJHZDVVHQ������&HQWUXP�YRRU
3ODQWHQYHUHGHOLQJV��HQ�UHSURGXFWLHRQGHU]RHN��&352���:DJHQHQLQJHQ�����SS�
%HQNH��0����������8QWHUVXFKXQJHQ�]XU�1LWUDWDXVZDVFKXQJ�XQWHU�*U�QODQG�PLWWHOV�GHU
6DXJNHU]HQPHWKRGH�LQ�$EKDQJLJNHLW�YRQ�GHU�1XW]XQJVDUW��6FKQLWW�:HLGH���GHU
1XW]XQJVKlXILJNHLW��GHU�%HVWDQGHV]XVDPPHQVHW]XQJ��PLW�RKQH�:HLVVNOHH��XQG�GHU
6WLFNVWRIIG�QJXQJ��'LVV��.LHO�
%RXPDQV��/�-�0���&�5��0HLQDUGL�HQ�*�-�:��.UDMHQEULQN���������1LWUDDWJHKDOWHQ�HQ
NZDOLWHLW�YDQ�KHW�JURQGZDWHU�RQGHU�JUDVODQG�LQ�GH�]DQGJHELHGHQ��5,90�UDSSRUW�QU�
���������
%UHVVHU��$�+�0���3�0��YDQ�(JPRQG��%��)UDWHUV��1�-�3��+RRJHUYRUVW��/��YDQ�/LHUH�
-�+�&��0�OVFKOHJHO��:�-��:LOOHPV��3�&�0�%RHUV���������0LOLHXJHYROJHQ�YDQ�KHW
DDQYXOOHQG�6WLNVWRIEHOHLG��5,90�UDSSRUW�����������
&%6���������/DQGERXZWHOOLQJ������
&XWWOH��6�3��	�3�&��%RXUQH��������8SWDNH�DQG�OHDFKLQJ�RI�QLWURJHQ�IURP�DUWLILFLDO
XULQH�DSSOLHG�WR�JUDVVODQG�RQ�GLIIHUHQW�GDWHV�GXULQJ�WKH�JURZLQJ�VHDVRQ��3ODQW�6RLO
�����������
&XWWOH��6�3��HQ�'��6FKROHILHOG���������0DQDJHPHQW�RSWLRQV�WR�OLPLW�QLWUDWH�OHDFKLQJ
IURP�JUDVVODQG��-��RI�&RQWDPLQDQW�+\GURORJ\���������������
'DUZLQNHO��$����������:LQWHUWDUZH��WHHOWKDQGOHLGLQJ�QU������3UDNWLMNRQGHU]RHN�YRRU
$NNHUERXZ�HQ�GH�9ROOHJURQGVJURHQWHWHHOW�
'LMN��:��YDQ��������0DLV�QD�RXG�JUDVODQG�YUDDJW�ZHLQLJ�VWLNVWRI�HQ�IRVIDDW�
3UDNWLMNRQGHU]RHN������������
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'UHFKW��*��YDQ���)�5��*RRVVHQVHQ��0�-�'��+DFN�WHQ�%URHNH��(�-��-DQVHQ��-�+�$�0�
6WHHQYRRUGHQ���������%HUHNHQLQJ�YDQ�GH�QLWUDDWXLWVSRHOLQJ�QDDU�KHW�JURQGZDWHU�PHW
EHKXOS�YDQ�HHQYRXGLJH�PRGHOOHQ��5,90�UDSSRUW�����������
'UHFKW��*��YDQ�HQ�(��6FKHSHU���������$FWXDOLVHULQJ�YDQ�PRGHO�1/2$'�YRRU�GH
QLWUDDWXLWVSRHOLQJ�YDQ�ODQGERXZJURQGHQ��EHVFKULMYLQJ�YDQ�PRGHO�HQ�*,6�RPJHYLQJ�
%LOWKRYHQ��5,90�UDSSRUW�����������
(FN� *��YDQ��UHG���������6WLNVWRIYHUOLH]HQ�HQ�VWLNVWRIRYHUVFKRWWHQ�LQ�GH�1HGHUODQGVH
ODQGERXZ��5DSSRUW�WHFKQLVFKH�ZHUNJURHS�WRHODDWEDDU�VWLNVWRIRYHUVFKRW�
(UQVW��3��	�&��%HUHQGRQN��������1LWUDWYHUODJHUXQJ�XQWHU�*U�QODQG�LQ�$EKlQJLQJNHLW
YRQ '�QJXQJ��1XW]XQJVDUW�HQ�8PEUXFK��*HEXQGHOGH�YHUVODJHQ�YDQ�GH�1HGHUODQGVH
9HUHQLJLQJ�YRRU�:HLGH��HQ�9RHGHUERXZ�������������
(XURVWDW��������&URS�SURGXFWLRQ��+DOI�\HDUO\�VWDWLVWLFV��(XURSHDQ�&RPPLVLRQ�7KHPH
��
(V� $�+�-��YDQ��������)HHG�HYDOXDWLRQ�IRU�UXPLQDQWV��,��7KH�V\VWHP�LQ�XVH�IURP�0D\
�����RQZDUGV�LQ�WKH�1HWKHUODQGV��/LYHVWRFN�3URGXFWLRQ�6FLHQFH������������
(8 ��������%HVFKLNNLQJ�YDQ�GH�&RPPLVVLH�LQ]DNH�GH�GHILQLWLHV�YDQ�GH�NHQPHUNHQ��GH
OLMVW YDQ�ODQGERXZSURGXFWHQ��GH�XLW]RQGHULQJHQ�RS�GH�GHILQLWLHV�HQ�GH�UHJLR¶V�HQ
JHELHGHQ�YRRU�GH�HQTXrWHV�LQ]DNH�GH�VWUXFWXXU�YDQ�GH�ODQGERXZEHGULMYHQ�
3XEOLFDWLHEODG�&��QU������YDQ����QRYHPEHU������
)UDWHUV��%���+�$��9LVVVHQEHUJ��/�-�0��%RXPDQV��7��GH�+DDQ�HQ�'�:��GH�+RRS��������
5HVXOWDWHQ�PHHWSURJUDPPD�NZDOLWHLW�ERYHQVWH�JURQGZDWHU�ODQGERXZEHGULMYHQ�LQ�KHW
]DQGJHELHG��0.%*/�]DQG�������������5,90�UDSSRUW�����������
)UDWHUV��%���/�-�0��%RXPDQV��*��YDQ�'UHFKW��7��GH�+DDQ�HQ�'�:��GH�+RRS��������
1LWURJHQ�PRQLWRULQJ�LQ�JURXQGZDWHU�LQ�WKH�VDQG\�UHJLRQV�RI�WKH�1HWKHUODQGV�
(QYLURQPHQWDO�3ROOXWLRQ������6�����������
)UDWHUV��%���/�-�0��%RXPDQV��&�+�*��'DDWVHODDU��7�&��YDQ�/HHXZHQ�HQ�'�:��GH�+RRS
��������.ZDOLWHLW�YDQ�KHW�ERYHQVWH�JURQGZDWHU�RQGHU�ODQGERXZEHGULMYHQ�LQ�GH
YHHQJHELHGHQ�YDQ�1HGHUODQG��5,90�UDSSRUW�LQ�YRRUEHUHLGLQJ�
*URRW� 0�6�0���-�-�%��%URQVZLMN��:�-��:LOOHPV��7��GH�+DDQ�HQ�3��GHO�&DVWLOOR��������
/DQGHOLMN�PHHWQHW�ERGHPNZDOLWHLW��UHVXOWDWHQ�������5,90�UDSSRUW�����������
*URRW� 0�6�0��HW�DO��������/DQGHOLMN�PHHWQHW�ERGHPNZDOLWHLW��UHVXOWDWHQ�������5,90
UDSSRUW�LQ�YRRUEHUHLGLQJ�
+DDQ� 0�GH���������7DEHOOHQERHN�'(/$5������������35�UDSSRUW�����
+DFN�WHQ�%URHNH��0�-�'���:�-�0��GH�*URRW�	�-�3��'LMNVWUD��������,PSDFW�RI�H[FUHWHG
QLWURJHQ�E\�JUD]LQJ�FDWWOH�RQ�QLWUDWH�OHDFKLQJ��6RLO�8VH�DQG�0DQDJHPHQW��������������
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+DFN�WHQ�%URHNH��0�-�'��	�$�+�-��YDQ�GHU�3XWWHQ��������1LWUDWH�OHDFKLQJ�DIIHFWHG�E\
PDQDJHPHQW�RSWLRQV�ZLWK�UHVSHFW�WR�XULQH�DIIHFWHG�DUHDV�DQG�JURXQGZDWHU�OHYHOV�IRU
JUD]HG JUDVVODQG��$JULFXOWXUH��HFRV\VWHPV�DQG�HQYLURQPHQW������������
+DVVLQN��-��������2UJDQLF�PDWWHU�G\QDPLFV�DQG�1�PLHUDOL]DWLRQ�LQ�JUDVVODQG�VRLOV�
3URHIVFKULIW�/DQGERXZ�8QLYHUVLWHLW�:DJHQLQJHQ
+DVVLQN��-��HQ�-�-��1HHWHVRQ���������(IIHFW�RI�JUDVVODQG�PDQDJHPHQW�RQ�WKH�DPRXQWV
RI VRLO�RUJDQLF�1�DQG�&��1HWK��-��RI�$JULF��6F��������������
+ROVKRI��*��������,QYORHG�JUDVODQGJHEUXLN�HQ�EHPHVWLQJ�RS�RSKRSLQJ�PLQHUDOH
1� 35�UDSSRUW�����
+RIIPDQQ��0���������$VHVPHQW�RI�OHDFKLQJ�ORVV�HVWLPDWHV�DQG�JURVV�ORDG�RI�QLWURJHQ
IURP�DUDEOH�ODQGLQ�6ZHGHQ��'LVVHUWDWLH�6ZHGLVK�8QLYHUVLW\�RI�$JULFXOWXUDO�6FLHQFHV�
8SSVDOD��,6%1���������������
+RSNLQV�$���-�*LOEH\��&��'LEE��3�-��%RZOLQJ�	�3�-��0XUUD\��������5HVSRQVH�RI
SHUPDQHQW�DQG�UHVHHGHG�JUDVVODQG�WR�IHUWLOL]HU�QLWURJHQ�����+HUEDJH�SURGXFWLRQ�DQG
KHUEDJH�TXDOLW\��*UDVV�DQG�)RUDJH�6FLHQFH�����������
+RSNLQV�$���3�-��0XUUD\��3�-��%RZOLQJ��$�-��5RRN�	�-��-RKQVRQ��������3URGXFWLYLW\
DQG�QLWURJHQ�XSWDNH�RI�DJHLQJ�DQG�QHZO\�VRZQ�VZDUGV�RI�SHUHQQLDO�U\HJUDVV��/ROLXP
SHUHQQH�/�� DW�GLIIHUHQW�VLWHV�DQG�ZLWK�GLIIHUHQW�QLWURJHQ�IHUWLOL]HU�WUHDWPHQWV�
(XURSHDQ�-RXUQDO�RI�$JURQRP\����������
,.&�/DQGERXZ���������,QGLFDWLHYH�IRUIDLWDLUH�KRHYHHOKHGHQ�VWLNVWRI�HQ�IRVIDDW�LQ�PHVW
SHU�JHPLGGHOG�DDQZH]LJ�GLHU�LQ������������9RRUORSLJH�WDEHO��VHSWHPEHU������
.HWHODDUV��-�-�0�+��	�+�*��YDQ�GHU�0HHU��������(VWDEOLVKPHQW�RI�FULWHULD�IRU�WKH
DVVHVVPHQW�RI�WKH�QLWURJHQ�FRQWHQWV�RI�DQLPDO�PDQXUHV��)LQDO�UHSRUW�RI�WKH�VHFRQG
SKDVH��(50�SURMHFW�������5HVHDUFK�,QVWLWXWH�IRU�$JURELRORJ\�DQG�6RLO�)HUWLOLW\�����SS�
/(, ��������(FRQRPLVFKH�HIIHFWHQ�YDQ�PLOLHXEHOHLGVYRRUQHPHQV�YRRU�GH�ODQGERXZ
YRRU������HQ�������5DSSRUW�/(,�HQ�&3%��VHSWHPEHU������
/19 ��������:HW�YDQ���PHL�������KRXGHQGH�ZLM]LJLQJ�YDQ�GH�0HVWVWRIIHQZHW�
6WDDWVEODG������QU�����
/19 �����D���,QWHJUDOH�$DQSDN�0HVWSUREOHPDWLHN��%ULHI�DDQ�GH�YRRU]LWWHU�7ZHHGH
NDPHU�GHU�6WDWHQ�*HQHUDDO�G�G�����VHSWHPEHU�������7ZHHGH�.DPHU������������
�������QU��� ���
/19� �����E���$DQELHGLQJVEULHI�ELM�/(,�&3%�³4XLFN�6FDQ�6RFLDDO�(FRQRPLVFKH
JHYROJHQ�,QWHJUDOH�$DQSDN�0HVWSUREOHPDWLHN´��%ULHI�DDQ�GH�YRRU]LWWHU�7ZHHGH�NDPHU
GHU�6WDWHQ�*HQHUDDO�G�G�����RNWREHU������
/RRQHQ��-�:�*�0�HQ�:�(�0��%DFK�GH�:LW��UHG����������6WLNVWRI�LQ�EHHOG��QDDU�HHQ
QLHXZ�EHPHVWLQJVDGYLHV�YRRU�JUDVODQG��2QGHU]RHN�LQ]DNH�GH�PHVW��HQ�DPPRQLDN�
SUREOHPDWLHN�LQ�GH�YHHKRXGHULM�QU�����(GH�
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/XWHQ��:���������*UDVSURGXFWLH�QD�KHULQ]DDL��%HGULMIVRQWZLNNHOLQJ�����SS���������
0DFGXII��-�+���6�&�-DUYLV��'�+��5REHUWV�	�5�&DOYHW��HG�����������1LWUDWHV��OHDFKLQJ
IURP�JUD]HG�JUDVVODQG�V\VWHPV��1LWUDWHV�$JULFXOWXUH�:DWHU��,QWHUQDWLRQDO�6\PSRVLXP�
3DULV�/D�'HIHQVH�����1RYHPEHU���������������
0HHU� +�*��YDQ�GHU��5�%��7KRPSVRQ��3�-�0��6QLMGHUV�	�-�+��*HXULQN��������
8WLOL]DWLRQ�RI�QLWURJHQ�IURP�LQMHFWHG�DQG�VXUIDFH�VSUHDG�FDWWOH�VOXUU\�DSSOLHG�WR
JUDVVODQG��,Q��+�*��YDQ�GHU�0HHU�HW�DO���HGV���$QLPDO�0DQXUH�RQ�JUDVVODQG�DQG�IRGGHU
FURSV� )HUWLOL]HU�RU�ZDVWH"�'HYHORSPHQWV�LQ�3ODQW�DQG�6RLO�6FLHQFHV��9RO������������
0DUWLQXV�1LMKRII�3XEOLVKHUV��'RUGUHFKW�
0HHU� +�*��YDQ�GHU�HQ�3��&��0HHXZLVVHQ���������(PLVVLH�YDQ�VWLNVWRI�XLW
ODQGERXZJURQGHQ�LQ�UHODWLH�WRW�EHPHVWLQJ�HQ�EHGULMIVYRHULQJ��/DQGVFKDS�������������
0HHU� +�*��YDQ�GHU��HG���������6WLNVWRIEHQXWWLQJ�HQ�±YHUOLH]HQ�YDQ�JUDV��HQ�PDwVODQG�
9HUVODJ YDQ�GH�ZHUNJURHS�6WLNVWRISUREOHPDWLHN�YDQ�JUDV��HQ�PDwVODQG��2QGHU]RHN
LQ]DNH GH�PHVW�HQ�DPPRQLDNSUREOHPDWLHN�LQ�GH�YHHKRXGHULM�QU������'/2�
:DJHQLQJHQ�
0HLQDUGL��&�5��HQ�*�$�3�+��Y�G��(HUWZHJK���������2QGHU]RHN�DDQ�GUDLQZDWHU�LQ�GH
NOHLJHELHGHQ�YDQ�1HGHUODQG��GHHO�,,��*HJHYHQV�YDQ�KHW�RULHQWHUHQGH�RQGHU]RHN��5,90
UDSSRUW�QU������������
2HQHPD��2����3�&�0��%RHUV��0�0��YDQ�(HUGW��%��)UDWHUV��+�*��YDQ�GHU�0HHU��&�:�-�
5RHVW��-�-��6FKU|GHU�	�:�-��:LOOHPV���������7KH�1LWUDWH�SUREOHP�DQG�QLWUDWH�SROLF\�LQ
WKH 1HWKHUODQGV��$%�'/2�QRWD�QU����
35 ��������+DQGERHN�PHONYHHKRXGHULM��3UDNWLMNRQGHU]RHN�5XQGYHH��6FKDSHQ�HQ
3DDUGHQ��/HO\VWDG�
3ULQV� :�+��HQ�3�)�-��YDQ�%XUJ���������7KH�VHDVRQDO�UHVSRQVH�RI�JUDVVODQG�WR�QLWURJHQ
DW GLIIHUHQW�OHYHOV�RI�QLWURJHQ�SUHWUHDWPHQW��,��([SHULPHQWV������DQG������
1HWKHUODQGV�1LWURJHQ�7HFKQLFDO�%XOOHWLQ�QU�����
3ULQV� :�+����3�)�-��YDQ�%XUJ��*�-�*��5DXZ�	�-��3RVWPXV���������7KH�VHDVRQDO
UHVSRQVH�RI�JUDVVODQG�WR�QLWURJHQ�DW�GLIIHUHQW�OHYHOV�RI�QLWURJHQ�SUHWUHDWPHQW�,,�
([SHULPHQW������1HWKHUODQGV�1LWURJHQ�7HFKQLFDO�%XOOHWLQ�QU����
3URMHNWJURHS�3UDNWLMNFLMIHUV��������0LQHUDOHQPDQDJHPHQW�HQ�JRHGH
ODQGERXZSUDNWLMN��HHQ�PDQLHU�YDQ�ZHUNHQ�
3XWWHQ��$�+�-��YDQ�GHU�	�7K�9�9HOOLQJD��������'H�LQYORHG�YDQ�JUDVODQGJHEUXLN�RS�GH
EHQXWWLQJ�YDQ�GH�WRHJHGLHQGH�VWLNVWRI��,Q��/RRQHQ��-�:�0�*��	�:�(�0��%DFK�GH�:LW
�HGV���6WLNVWRI�LQ�EHHOG��1DDU�HHQ�QLHXZ�EHPHVWLQJVDGYLHV�RS�JUDVODQG��5DSSRUW�QU����
)LQDQFLHULQJV�2YHUOHJ�0HVW�HQ�$PPRQLDNRQGHU]RHN��)20$��
5,90� &%6���������0LOLHXFRPSHQGLXP������
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6FKLOV��5�/�0����������1LWUDWH�ORVVHV�IURP�JUD]HG�JUDVV�DQG�JUDVV�FORYHU�SDVWXUHV�RQ
FOD\ VRLO��0HVWVWRIIHQ������������
6FKUHXGHU��5���-�&��YDQ�0LGGHONRRS��-��$HOHQKXLV�HQ�)��0DQGHUVORRW�������
0LQHUDOHQVWURRP�0LOHXPRGXOH�LQ�%%35��35�SXEOLFDWLH����
6FKU|GHU��-��7��%DDQ�+RIPDQ��+�(YHUWV��:�YDQ�'LMN��������9UXFKWZLVVHOLQJ�HQ
JUDVODQGYHUQLHXZLQJ��HHQ�ORJLVFK�EHGULMIVV\VWHHP"��,Q�*HEXQGHOGH�YHUVODJHQ�YDQ�GH
1HGHUODQGVH�9HUHQLJLQJ�YRRU�:HLGH��HQ�9RHGHUERXZ�����������
6FKU|GHU��-�-����������7RZDUGV�LPSURYHG�QLWURJHQ�PDQDJHPHQW�LQ�VLODJH�PDL]H
SURGXFWLRQ�RQ�VDQG\�VRLOV��7KHVLV��$JULFXOWXUDO�8QLYHUVLW\�:DJHQLQJHQ�
6FKU|GHU�-�-���2��2HQHPD�HQ�6��3LHWU]DN���������1LWURJHQ�F\FOLQJ�DQG�QLWURJHQ
VXUSOXVHV�LQ�PL[HG�IDUPLQJ�V\VWHPV��ZKDW�DUH�WKH�GHWHUPLQDQWV"�,Q��9DQ�.HXOHQ�+�
(�$�/DQWLQJD��+�+��9DQ�/DDU��(GV��0L[HG�IDUPLQJ�V\VWHPV�LQ�(XURSH�
$30LQGHUKRXGKRHYH�UHHNV�QU������������
6LPRQ� -�&���)�9HUWHV��0�/��'HFDX�	�/��/H�&RUUH��������1LWURJHQ�IORZV�LQ�JUD]HG
SDVWXUHV��,��%DODQFHV�RQ�FXOWLYDWLRQ�DQG�QLWUDWH�OHDFKLQJ�XQGHU�SDVWXUHV��)UHQFK��/HV
IOX[�G
D]RWH�DX�SDWXUDJH�,��%LODQV�D�O
H[SORLWDWLRQ�HW�OHVVLYDJH�GX�QLWUDWH�VRXV�SUDLULHV��
)RXUUDJHV��������1R��������������
6WUHEHO��2���-��%|WWFKHU��0��(EHUOH�	�5��$OGDJ��������4XDQWLWDWLYH�XQG�TXDOLWDWLYH
9HUlQGHUXQJHQ�LP�$�+RUL]RQW�YRQ�6DQGE|GHQ�QDFK�8PZDQGOXQJ�YDQ�'DXHUJU�QODQG
LQ $FNHUODQG��=HLWVFKULIW�I�U�3IODQ]HQHUQlKUXQJ�XQG�%RGHQNXQGH���������������
7DPPLQJD��6����������'H�IRUIDLWDLUH�H[FUHWLH�YDQ�VWLNVWRI�GRRU�ODQGERXZKXLVGLHUHQ�
5DSSRUW�YDQ�GH�&RPPLVVLH�7DPPLQJD��LQ�GUXN��
7DPPLQJD��6���:�0��YDQ�6WUDDOHQ��$�3�-��6XEQHO��5�*�0��0HLMHU��$��6WHJ��&�-�*�
:HYHU 	�0�&��%ORN��������7KH�'XWFK�SURWHLQ�HYDOXDWLRQ�V\VWHP��WKH�'9(�2(%
V\VWHP��/LYHVWRFN�3URGXFWLRQ�6FLHQFH�������������
7LWFKHQ��1�0���/�3KLOOLSV�DQG�5�-��:LONLQV��������$�SRWHQWLDO�PDQDJHPHQW
V\VWHP�IRU�UHGXFLQJ�1�ORVVHV�IURP�JUD]HG�JUDVVODQG�LQ�DXWXPQ��3URFHHGLQJV
:LQWHU�0HHWLQJ�%ULWLVK�*UDVVODQG�6RFLHW\�������
8QZLQ��5���	�7K�9��9HOOLQJD��������)HUWLOL]HU�UHFRPPHQGDWLRQV�IRU�LQWHQVLYHO\
PDQDJHG�JUDVVODQG��,Q��/��µW�0DQQHWMH�	�-��)UDPH��HGV����*UDVVODQG�DQG�6RFLHW\�
3URFHHGLQJV�RI�WKH���WK�*HQHUDO�0HHWLQJ�RI�WKH�(XURSHDQ�*UDVVODQG�IHGHUDWLRQ�������
�����:DJHQLQJHQ�3UHVV��:DJHQLQJHQ
9HOOLQJD��7K�9��HQ�*��$QGUp���������6L[W\�\HDUV�RI�'XWFK�IHUWLOLVHU�H[SHULPHQWV��DQ
RYHUYLHZ�RI�WKH�HIIHFWV�RI�VRLO�W\SH��IHUWLOLVHU�LQSXW��PDQDJHPHQW�DQG�RI�GHYHORSPHQWV
LQ�WLPH��1HWK��-��$JU��6F���DFFHSWHG�SDSHU�
9HOOLQJD��7K�9��DQG�*��+ROVKRI��������5HGXFWLRQ�RI�VRLO�PLQHUDO�1�E\
JUDVVODQG�PDQDJHPHQW�DQG�IHUWLO]DWLRQ��,Q��7UDQVDFWLRQV�RI�WKH��WK�1LWURJHQ
ZRUNVKRS�



5,90�UDSSRUW������������������������������������������������������������������������������������������������3DJLQD����YDQ����
9HOOLQJD��7K�9���0��0RRLM�HQ�$�+�-��YDQ�GHU�3XWWHQ���������5LFKWOLMQHQ�YRRU
EHPHVWLQJ�HQ�JUDVODQGJHEUXLN�WHU�EHSHUNLQJ�YDQ�QLWUDDWXLWVSRHOLQJ�RS�]DQGJURQG�
�1LWUDDW�5HGXFWLH�3ODQQHU��35�UDSSRUW������DXJ������
9XXUHQ��$�0��YDQ�	�-�$�&��0HLMV����������(IIHFWV�RI�KHUEDJH�FRPSRVLWLRQ�DQG
VXSSOHPHQW�IHHGLQJ�RQ�WKH�H[FUHWLRQ�RI�QLWURJHQ�LQ�GXQJ�DQG�XULQH�E\�JUD]LQJ�GDLU\
FRZV��,Q��+�*��YDQ�GHU�0HHU�HW�DO���HGV���$QLPDO�0DQXUH�RQ�JUDVVODQG�DQG�IRGGHU
FURSV� )HUWLOL]HU�RU�ZDVWH"�'HYHORSPHQWV�LQ�3ODQW�DQG�6RLO�6FLHQFHV��9RO�����������
0DUWLQXV�1LMKRII�3XEOLVKHUV��'RUGUHFKW�
:DGPDQ��:�3��HQ�&�0�-��6OXLMVPDQV���������0HVWLQMHFWLH�RS�JUDVODQG��'H�EHWHNHQLV
YRRU�GH�ERGHPYUXFKWEDDUKHLG�HQ�ULVLFR¶V�YRRU�QLWUDDWXLWVSRHOLQJ��5XXUOR�����������
5DSSRUW�6&�'/2�HQ�$%�'/2�
:HUNJURHS�$DQZLM]LQJ�(*�QLWUDDW���������'H�DDQZLM]LQJ�YDQ�NZHWVEDUH�]RQHV�LQ�KHW
NDGHU�YDQ�GH�(*�1LWUDDWULFKWOLMQ��0LOLHXNXQGLJH�RQGHUERXZLQJ��,.&�9��5,=$�HQ
5,90�
:HUNJURHS�+(/3���������,QYORHG�YDQ�GH�ZDWHUKXLVKRXGLQJ�RS�GH�ODQGERXZNXQGLJH
SURGXFWLH��5DSSRUW�YDQ�GH�ZHUNJURHS�+(/3�WDEHO��0HGHG��/DQGLQULFKWLQJVGLHQVW�QU
�����8WUHFKW�
:KLWHKHDG��'�&���$�:��%ULVWRZ�	�'�5��/RFN\HU���������2UJDQLF�PDWWHU�DQG�QLWURJHQ
LQ WKH�XQKDUYHVWHG�IUDFWLRQV�RI�JUDVV�VZDUGV�LQ�UHODWLRQ�WR�WKH�SRWHQWLDO�IRU�QLWUDWH
OHDFKLQJ�DIWHU�SORXJKLQJ��3ODQW�DQG�6RLO������������
:KLWPRUH��$�3���1�-��%UDGEXU\�	�3�$��-RKQVRQ���������3RWHQWLDO�FRQWULEXWLRQ�RI
SORXJKHG�JUDVVODQG�WR�QLWUDWH�OHDFKLQJ��$JULFXOWXUH��HFRV\VWHPV�DQG�(QYLURQPHQW�����
��������
:LHOLQJ��+��HQ�0�$�(��GH�:LW���������+HW�JURHLYHUORRS�YDQ�JUDV�JHGXUHQGH�KHW
VHL]RHQ��35�UDSSRUW�����
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$QQH[����%HZHLGLQJ�RS�JUDDVGLHUEHGULMYHQ
���*DQJEDUH�EHZHLGLQJVV\VWHPHQ�LQ�1HGHUODQG
,Q (XURSD�]LMQ�HU�YHUVFKLOOHQGH�PDQLHUHQ�RP�KHW�YHH�WH�ZHLGHQ��,Q�YHUVFKLOOHQGH
ODQGHQ�ZRUGW�VWDQGZHLGHQ�WRHJHSDVW��GH�GLHUHQ�ORSHQ�GDQ�JHGXUHQGH�KHW�JHKHOH
VHL]RHQ�LQ�HHQ�JURRW�SHUFHHO��'H�JURRWWH�YDQ�GDW�SHUFHHO�ZRUGW�DDQJHSDVW�DDQ�GH
JURHLVQHOKHLG�YDQ�KHW�JUDV��/DWHU�LQ�KHW�VHL]RHQ�LV�]R¶Q�VWDQGZHLGHSHUFHHO�GXV�JURWHU
GDQ�LQ�KHW�EHJLQ�YDQ�KHW�VHL]RHQ��'DW�V\VWHHP�ZRUGW�RQGHU�PHHU�YHHO�WRHJHSDVW�LQ�KHW
9HUHQLJG�.RQLQNULMN��,Q�1HGHUODQG�ZRUGW�KHW�RPZHLGHV\VWHHP�YHHO�WRHJHSDVW��GH
GLHUHQ ORSHQ�HHQ�EHSHUNWH�WLMG��WZHH�WRW�YLMI�GDJHQ��LQ�HHQ�SHUFHHO�HQ�YUHWHQ�KHW�GDQ
³OHHJ´� 'DDUQD�JDDQ�]H�ZHHU�QDDU�HHQ�YROJHQG�SHUFHHO��1D�HQNHOH�ZHNHQ�JURHL�NDQ�KHW
RSQLHXZ�ZRUGHQ�EHZHLG��PDDU�NDQ�KHW�RRN�ZRUGHQ�JHPDDLG��0DDLHQ�HQ�ZHLGHQ
ZLVVHOHQ�HONDDU�DI�RS�GH�SHUFHOHQ�
%LM EHZHLGLQJ�NHHUW�HHQ�JURRW�GHHO�YDQ�GH�RSJHQRPHQ�1�ZHHU�WHUXJ�QDDU�KHW�SHUFHHO
YLD PHVW�HQ�XULQH��'H�YHUGHOLQJ�GDDUYDQ�LV�VOHFKW�HQ�GH�EHQXWWLQJ�YDQ�GLH�VWLNVWRI�LV
ODDJ� 'H�KRHYHHOKHLG�VWLNVWRI�GLH�WHUXJNHHUW�DOV�PHVW�HQ�XULQH�RS�JUDV�LV�YRRUDO
DIKDQNHOLMN�YDQ�GH�YHUEOLMIWLMG�LQ�GH�ZHLGH��2RN�GH�JUDVRSQDPH�HQ�KHW�VWLNVWRIJHKDOWH
YDQ�KHW�JUDV�VSHOHQ�HHQ�URO��%LQQHQ�KHW�RPZHLGHQ�ZRUGW�GDDURP�LQ�1HGHUODQG
RQGHUVFKHLG�JHPDDNW�LQ�YHUVFKLOOHQGH�EHZHLGLQJVV\VWHPHQ�
2QEHSHUNW�ZHLGHQ� KHW PHONYHH�ZHLGW�¶V�]RPHUV�GDJ�HQ�QDFKW��VRPV�PHW�HHQ�NOHLQH
KRHYHHOKHLG�ELMYRHGLQJ�DDQ�KHW�HLQG�YDQ�KHW�JURHLVHL]RHQ��+HW�DDQWDO�XUHQ�ZHLGHJDQJ
EHGUDDJW�GDQ�RQJHYHHU�����'H�UHVW�YDQ�GH�WLMG�YHUEOLMYHQ�GH�GLHUHQ�LQ�GH�ZDFKWUXLPWH
ELM GH�PHONVWDO��2RN�KHW�MRQJYHH�ORRSW�RS�GLH�EHGULMYHQ�GDJ�HQ�QDFKW�EXLWHQ��=LM�]LMQ
�� XXU�SHU�GDJ�LQ�KHW�SHUFHHO���%LMQD�DOOH�PHVW�YDQ�KHW�]RPHUKDOIMDDU�NRPW�LQ�GH�ZHL
WHUHFKW��'H�YHUKRXGLQJ�WXVVHQ�VWDOPHVW�HQ�ZHLGHPHVW�EHGUDDJW�RS�GH]H�EHGULMYHQ
RQJHYHHU�������
%HSHUNW�ZHLGHQ� RS�YHHO�EHGULMYHQ�LQ�GH�LQWHQVLHYH�YHHKRXGHULMJHELHGHQ�ZHLGW�KHW
PHONYHH�DOOHHQ�RYHUGDJ�HQ�ZRUGW�¶V�QDFKWV�RS�VWDO�ELMJHYRHUG��+HW�DDQWDO�XUHQ
ZHLGHJDQJ�OLJW�GDQ�PHHVWDO�URQG�GH����¶V�RFKWHQGV�QD�KHW�PHONHQ�JDDQ�GH�GLHUHQ�QDDU
EXLWHQ�HQ�¶V�DYRQGV�YRRU�KHW�PHONHQ�ZRUGHQ�]H�ZHHU�ELQQHQJHKDDOG��+HW�MRQJYHH
ZHLGW ZHO�GDJ�HQ�QDFKW�EXLWHQ��2QJHYHHU�GH�KHOIW�YDQ�GH�PHVWSURGXFWLH�LQ�KHW
]RPHUKDOIMDDU�NRPW�LQ�GH�ZHL�WHUHFKW��'H�YHUKRXGLQJ�WXVVHQ�VWDOPHVW�HQ�ZHLGHPHVW
OLJW RS�GH]H�EHGULMYHQ�GDQ�RS�RQJHYHHU������
6WDOYRHGHULQJ�RI���EHZHLGLQJ� EHGULMYHQ�GLH�KHW�PHONYHH�HQ�KHW�MRQJYHH�KHW�JHKHOH
MDDU RS�VWDO�KRXGHQ��=LM�GRHQ�GDW�ELMYRRUEHHOG�YDQZHJH�HHQ�VOHFKWH�YHUNDYHOLQJ�RI
YDQZHJH�GH�LQVWDOODWLH�YDQ�HHQ�DXWRPDWLVFK�PHONV\VWHHP��2S�GH]H�EHGULMYHQ�LV�WRWDDO
JHHQ�ZHLGHPHVW�DDQZH]LJ��'H�YHUKRXGLQJ�WXVVHQ�VWDOPHVW�HQ�ZHLGHPHVW�LV�GDDU�������
'H GLHUHQ�NULMJHQ�WLMGHQV�GH�]RPHU�YHUV�RI�JHFRQVHUYHHUG�JUDV�RS�VWDO�JHYRHUG�
9HUGHOLQJ�YDQ�EHZHLGLQJVV\VWHPHQ�LQ�1HGHUODQG�
'H YHUGHOLQJ�YDQ�EHZHLGLQJVV\VWHPHQ�LQ�SURFHQWHQ�YDQ�KHW�DDQWDO�PHONJHYHQGH
NRHLHQ�LQ�1HGHUODQG�LV�YRRU������ZHHUJHJHYHQ�LQ�WDEHO����&%6��������
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7DEHO ���9HUGHOLQJ�YDQ�EHZHLGLQJVV\VWHPHQ�LQ�1HGHUODQG�LQ�������&%6������
%HZHLGLQJ 2RVW =XLG 1RRUG :HVW 7RWDDO
2QEHSHUNW �� �� �� �� ��
%HSHUNW �� �� �� �� ��
6WDOYRHGHULQJ �� � � � �
*HPLGGHOG�RYHU�KHW�JHKHOH�ODQG�ZRUGW�HU�RQJHYHHU�HYHQ�YDDN�RQEHSHUNW�DOV�EHSHUNW
JHZHLG��6WDOYRHUHQ�YLQGW�VOHFKWV�RS�EHSHUNWH�VFKDDO�SODDWV��5HJLRQDDO�]LMQ�GH
YHUVFKLOOHQ�LQ�EHZHLGLQJVV\VWHPHQ�JURWHU��,Q�GH�PHHVW�LQWHQVLHYH�UHJLR¶V�2RVW�HQ�=XLG
PHW HHQ�UHODWLHI�JURRW�DDQGHHO�GURJH�JURQGHQ�LV�EHSHUNW�ZHLGHQ�KHW�GRPLQDQWH
V\VWHHP��,Q�:HVW�1HGHUODQG�PHW�PHHU�H[WHQVLHYH�EHGULMYHQ�HQ�YHHO
YHHQZHLGHJHELHGHQ�LV�RQEHSHUNW�ZHLGHQ�KHW�RYHUKHHUVHQGH�V\VWHHP��6WDOYRHGHULQJ�LV
LQ DOOH�UHJLR¶V�QRJ�YDQ�EHSHUNWH�EHWHNHQLV�
$XWRQRPH�RQWZLNNHOLQJ�QDDU�PLQGHU�EHZHLGLQJ�
'H ODDWVWH�MDUHQ�LV�HU�LQ�GH�SUDNWLMN�HHQ�WHQGHQV�QDDU�PLQGHU�EHZHLGLQJ���'DDUYRRU�]LMQ
HHQ�DDQWDO�RRU]DNHQ�DDQ�WH�ZLM]HQ�� 0HONYHHEHGULMYHQ�VWUHYHQ�QDDU�HHQ�UHODWLHI�KRRJ�DDQGHHO�ZLQWHUPHON�

0HONIDEULHNHQ�EHWDOHQ�YRRU�ZLQWHUPHON�HHQ�KRJHUH�SULMV�DDQ�GH�ERHUHQ��2S
EHGULMYHQ�]LMQ�HU�GDDURP�YDDN�HHQ�DDQWDO�GLHUHQ�GLH�LQ�GH�QD]RPHU�RI�KHUIVW�NDOYHQ
HQ�KXQ�SURGXFWLHSLHN�DDQ�KHW�HLQG�YDQ�KHW�JURHLVHL]RHQ�KHEEHQ��'H]H�GLHUHQ�]LMQ
]HHU�JHYRHOLJ�YRRU�VOHFKWH�ZHHUVRPVWDQGLJKHGHQ�HQ�ZRUGHQ�YDDN�DO�HHUGHU�GDQ�GH
DQGHUH�GLHUHQ�RSJHVWDOG��=LM�NRPHQ�DO�HLQG�VHSWHPEHU�RS�VWDO�� 'H�KRJHUH�PHONSURGXFWLHV�SHU�NRH��HU�]LMQ�DO�YHHO�EHGULMYHQ�PHW�HHQ�JHPLGHOGH
SURGXFWLH�YDQ�PHHU�GDQ������OLWHU�SHU�NRH�SHU�MDDU��LV�PHQ�VQHOOHU�JHQHLJG�RP�GH
GLHUHQ�LQ�GH�KHUIVW�HHUGHU�RS�VWDO�WH�]HWWHQ��'H]H�KRRJSURGXFWLHYH�GLHUHQ�]LMQ�
HYHQDOV�GH�³YHUVH´�NRHLHQ��JHYRHOLJ�YRRU�ZHHUVRPVWDQGLJKHGHQ��'H�ZHLGHJDQJ
ZRUGW�GDQ�LQ�GH�PDDQGHQ�VHSWHPEHU�HQ�RNWREHU�DO�VWHUN�WHUXJJHGURQJHQ�� 'H�DDQVFKDI�YDQ�HHQ�DXWRPDWLVFK�PHONV\VWHHP��$06��EHSHUNW�GH
EHZHLGLQJVPRJHOLMNKHGHQ�VWHUN��YRRU�HHQ�UHJHOPDWLJ�EH]RHN�DDQ�GH�PHONURERW
PRJHQ�GH�GLHUHQ�QLHW�WH�YHU�YDQ�GH�VWDO�ORSHQ�HQ�NXQQHQ�GXV�VOHFKWV�NOHLQH
RSSHUYODNWHQ�ZRUGHQ�EHZHLG��%RHUHQ�VFKDNHOHQ�GDQ�RYHU�YDQ�RQEHSHUNW�ZHLGHQ
QDDU�EHSHUNW�ZHLGHQ�HQ�YDQ�EHSHUNW�ZHLGHQ�QDDU�VWDOYRHUHQ�� 2S�GH�JURWHUH�PHONYHHEHGULMYHQ��PHW�PHHU�GDQ�����GLHUHQ��ZRUGW�GH�ZHLGHJDQJ
EHSHUNW�GRRU�GH�JURWH�ORRSDIVWDQGHQ�YDQ�GH�GLHUHQ��9RRU�GHUJHOLMNH�JURWH�NRSSHOV
GLHUHQ�NXQQHQ�ELM�RQEHSHUNW�ZHLGHQ�ORRSDIVWDQGHQ�RSWUHGHQ�YDQ�DQGHUKDOYH
NLORPHWHU�HQ�PHHU�

(IIHFW PLQHUDOHQZHWJHYLQJ�RS�GH�EHZHLGLQJ
'H PLQHUDOHQZHWJHYLQJ�]RDOV�GH]H�LQ�1HGHUODQG�YDQ�NUDFKW�LV��]DO�GH�DXWRQRPH
WHQGHQV�QDDU�PLQGHU�EHZHLGLQJ�YHUVWHUNHQ�� %HGULMIVV\VWHPHQ�ZDDUELM�GH�NRHLHQ�]R�ZHLQLJ�PRJHOLMN�ZHLGHQ��JHYHQ�GH�EHVWH

EHQXWWLQJ�YDQ�GH�LQ�GLHUOLMNH�PHVW�DDQZH]LJH�VWLNVWRI�HQ�OHLGHQ�]RZHO�ELM
YRFKWKRXGHQGH�HQ�GURJH�JURQGHQ�WRW�GH�PLQVWH�XLWVSRHOLQJVYHUOLH]HQ��2RN�]LMQ�GH
RRJVWYHUOLH]HQ�JHULQJHU�ELM�PDDLHQ�GDQ�ELM�ZHLGHQ�� 'RRU�GH�YHUODJLQJ�YDQ�GH�EHPHVWLQJ�GDDOW�GH�JUDVSURGXFWLH�RS�HHQ�SHUFHHO��$OV�HU
PLQGHU�JUDV�SHU�KHFWDUH�JURHLW�LV�YRRU�HHQ�]HOIGH�DDQWDO�GLHUHQ�PHHU�KHFWDUHV
QRGLJ��$OV�GLH�KHFWDUHV�HU�QLHW�]LMQ�RS�KHW�EHGULMI��ZRUGW�GH�EHZHLGLQJ�YDQ�GH
GLHUHQ�YHUPLQGHUG�HQ�NULMJHQ�]H�PHHU�UXZYRHU�RS�VWDO�ELMJHYRHUG��'DW�NDQ�]RYHU



3DJLQD����YDQ������������������������������������������������������������������������������������������5,90�UDSSRUW����������
JDDQ�GDW�RS�GH�LQWHQVLHYHUH�EHGULMYHQ�PHW�HHQ�KRJH�YHHEH]HWWLQJ�EHZHLGLQJ�VWUDNV
LQ KHW�JHKHHO�QLHW�PHHU�PRJHOLMN�LV�

'H RQWZLNNHOLQJ�QDDU�PLQGHU�EHZHLGLQJ�HQ�PHW�QDPH�QDDU�JHKHHO�RSVWDOOHQ�YDQ�YHH
KHHIW�JHOHLG�WRW�YHHO�GLVFXVVLHV�LQ�1HGHUODQG���8LW�RRJSXQW�YDQ�GLHUZHO]LMQ�
EHOHYLQJVZDDUGH��NRHLHQ�LQ�GH�ZHL��HQ�GH�RSHQKHLG�YDQ�GH�PHONYHHKRXGHULMVHFWRU
ZRUGW�JHKHHO�RSVWDOOHQ�QLHW�ZHQVHOLMN�JHYRQGHQ�
���%HZHLGLQJVPRJHOLMNKHGHQ
,Q�KHW�YRRUJDDQGH�LV�DO�DDQJHJHYHQ�GDW�GH�PLQHUDOHQZHWJHYLQJ�LQYORHG�KHHIW�RS�GH
EHZHLGLQJVPRJHOLMNKHGHQ��'H�YHUOLHVQRUPHQ�XLW�GH�PLQHUDOHQZHWJHYLQJ�JHOGHQ�YRRU
GH 1HGHUODQGVH�VLWXDWLH�HQ�YHHKRXGHUV�]LMQ�GDDUDDQ�JHERQGHQ�
,Q�HHQ�VLWXDWLH�ZDDUELM�GH�NRHLHQ�ZHLGHQ��ZRUGW�QRRLW�GH�JHKHOH�JUDVSURGXFWLH�YDQ�KHW
EHGULMI�LQ�HHQ�JURHLVHL]RHQ�GRRU�GH�GLHUHQ�RSJHYUHWHQ��'RRU�GH�KRJHUH�JURHLVQHOKHLG�LQ
KHW�EHJLQ�YDQ�KHW�JURHLVHL]RHQ�JURHLW�HU�PHHU�GDQ�NDQ�ZRUGHQ�RSJHYUHWHQ�GRRU�GH
GLHUHQ��'H�KRHYHHOKHLG�JUDV�GLH�QLHW�NDQ�ZRUGHQ�EHQXW�YLD�EHZHLGLQJ�ZRUGW�JHPDDLG
HQ LQJHNXLOG��/DWHU�LQ�KHW�JURHLVHL]RHQ�GDDOW�GH�JUDVSURGXFWLH�HQ�ZRUGW�UHODWLHI�HHQ
JURWHU�GHHO�YDQ�GH�JUDVSURGXFWLH�GRRU�GH�NRHLHQ�ZHJJHYUHWHQ��(U�ZRUGW�VWHHGV�PLQGHU
JHPDDLG��$DQ�KHW�HLQG�YDQ�KHW�JURHLVHL]RHQ�QHHPW�GH�JUDVJURHL�GXVGDQLJ�DI�GDW�RS�HHQ
EHSDDOG�PRPHQW�KHW�JUDV�RS�LV��9HHKRXGHUV�NXQQHQ�YLD�GH�SODQQLQJ�YDQ�ZHLGHQ�HQ
PDDLHQ�WRW�HLQG�RNWREHU��EHJLQ�QRYHPEHU�KXQ�YHH�QRJ�ZHLGHQ��6RPV�EHJLQQHQ�]H�DO
PHW ELMYRHUHQ�YDQ�JHFRQVHUYHHUG�UXZYRHU�RP�GH�GDOHQGH�JUDVSURGXFWLH�LQ�GH�ZHLGH�RS
WH YDQJHQ�
9HHO�YHHKRXGHUV�SUREHUHQ�GH�SHUFHOHQ�WZHH�NHHU�SHU�JURHLVHL]RHQ�WH�PDDLHQ��=R
NXQQHQ�]H�VWHHGV�]RUJHQ�YRRU�VFKRRQ�JUDV�YRRU�GH�NRHLHQ�
'H EHZHLGLQJVPRJHOLMNKHGHQ�]LMQ�DIKDQNHOLMN�YDQ�GH�PDWH�ZDDULQ�GH�EHPHVWLQJ�ZRUGW
YHUODDJG�GRRU�GH�PLQHUDOHQZHWJHYLQJ��'DW�LV�RS�GURJH�]DQGJURQGHQ�VWHUNHU�GDQ�RS�GH
YRFKWKRXGHQGH�JURQGHQ��'DDUQDDVW�KHHIW�GH�SURGXFWLYLWHLW�YDQ�GH�JURQG�HHQ�JURWH
LQYORHG��2S�GH�GURJH�]DQGJURQGHQ�ZRUGW�GH�JUDVSURGXFWLH�JHUHPG�GRRU�YRFKWWHNRUWHQ�
'DDURP�]LMQ�GH�EHZHLGLQJVPRJHOLMNKHGHQ�RS�GURJH�JURQGHQ�YHHO�NOHLQHU�GDQ�RS�GH
YRFKWKRXGHQGH�JURQGHQ���]LH�RRN�DQQH[���
$OV GRRU�GH�ODJHUH�EHPHVWLQJ�GH�JUDVSURGXFWLH�SHU�KHFWDUH�DIQHHPW�LV�HU�PLQGHU�UXLPWH
RP WH�PDDLHQ�LQ�KHW�EHJLQ�YDQ�KHW�VHL]RHQ��,Q�GH�WZHHGH�KHOIW�YDQ�KHW�VHL]RHQ�NDQ�KHW
OHLGHQ�WRW�VLWXDWLHV�ZDDUELM�HU�YRRU�ZHLGHQG�YHH�DO�QLHW�PHHU�JHQRHJ�JURHLW��'LH
PLQGHUH�JUDVJURHL�NDQ�ZRUGHQ�RSJHYDQJHQ�GRRU�RS�VWDO�UXZYRHU�WH�YRHUHQ��]RGDW�GH
JUDVEHKRHIWH�YDQ�GH�NRHLHQ�GDDOW��2P�GH�GLHUHQ�WLMG�WH�JXQQHQ�KHW�UXZYRHU�RS�WH
YUHWHQ��ZRUGHQ�]H�¶V�QDFKWV�RS�VWDO�JHKRXGHQ��9HHKRXGHUV�ZLM]LJHQ�GDQ�KXQ
EHZHLGLQJVV\VWHHP��'DW�NXQQHQ�]H�JHGXUHQGH�KHW�JURHLVHL]RHQ�GRHQ��KHWJHHQ�ELM�HHQ
DDQWDO�EHGULMYHQ�YRRUNRPW��2S�YHHO�EHGULMYHQ�]XOOHQ�]H�KHW�EHZHLGLQJVV\VWHHP�JHKHHO
YHUDQGHUHQ��=H�VFKDNHOHQ�RYHU�YDQ�RQEHSHUNW�ZHLGHQ�QDDU�EHSHUNW�ZHLGHQ�PHW
ELMYRHGLQJ��RI�ELM�GH�LQWHQVLHYHUH�EHGULMYHQ�QDDU�JHKHHO�RSVWDOOHQ�
2P GH�EHZHLGLQJVPRJHOLMNKHGHQ�WH�VFKHWVHQ��ZRUGW�DOWLMG�GH�KRRJVWH�YHHEH]HWWLQJ�RS
KHW�EHVFKLNEDUH�JUDVODQG�DDQJHJHYHQ�ZDDUELM�HHQ�EHSDDOG�V\VWHHP�QRJ�NDQ�ZRUGHQ
XLWJHYRHUG�JHGXUHQGH�KHW�JHKHOH�JURHLVHL]RHQ�
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7DEHO ���%HZHLGLQJVV\VWHPHQ�PHW�DDQWDO�XUHQ�ZHLGHJDQJ�HQ�GH�PD[LPDOH�YHHEH]HWWLQJ
RS JUDVODQG�ZDDUELM�GDW�EHZHLGLQJVV\VWHHP�QRJ�PRJHOLMN�LV��%URQ��EHZHUNLQJ�YDQ
GDWD�XLW�+DQGERHN�0HONYHHKRXGHULM�3UDNWLMNRQGHU]RHN�5XQGYHH��6FKDSHQ�HQ�3DDUGHQ
�35��������
� 0D[LPDOH�YHHEH]HWWLQJ��PN�KD�
%HZHLGLQJVV\VWHHP �8UHQ

�ZHLGHJDQJ
�'URJH
JURQGHQ

�'URJH�JURQGHQ
PHW�EHUHJHQLQJ

�9RFKWKRXGHQGH
JURQGHQ

'DJ HQ�QDFKW�ZHLGHQ
��JHHQ�ELMYRHGLQJ�

��� ���� ���� ����
2YHUGDJ�ZHLGHQ
��� ±���NJ�GV�ELMYRHGLQJ�

�� ��� ���� ����

8LW WDEHO���EOLMNW�GXLGHOLMN�GDW�GH�EHGULMYHQ�RS�GH�GURJH�]DQGJURQGHQ�QLHW�RI
QDXZHOLMNV�RQEHSHUNWH�ZHLGHJDQJ�NXQQHQ�HQ�]XOOHQ�WRHSDVVHQ��$OV�0,1$6�YDQ�NUDFKW
ZRUGW� ]LMQ�GH�PRJHOLMNKHGHQ�EHSHUNW�WRW�DOOHHQ�RYHUGDJ�ZHLGHQ�
�
'H]H HIIHFWHQ�ZRUGHQ�QRJ�YHUVWHUNW�RP�GH�YROJHQGH�UHGHQHQ�� 2S�YHHO�EHGULMYHQ�RS�GH�]DQGJURQGHQ�ZRUGW�PDLV�JHWHHOG��ZDDUGRRU�GH�EHZHLGEDUH

RSSHUYODNWH�YDDN�NOHLQHU�LV�GDQ�GH�EHGULMIVRSSHUYODNWH� 2S�YHHO�EHGULMYHQ�OLJW�VOHFKWV�HHQ�GHHO�YDQ�GH�EHGULMIVRSSHUYODNWH�ELM�GH�VWDO��(U�LV
�ELMQD��DOWLMG�HHQ�YHOGNDYHO��'H]H�YHOGNDYHO�NDQ�ZHO�GLHQHQ�YRRU�ZHLGHQ�PHW
MRQJYHH��PDDU�QLHW�YRRU�ZHLGHQ�PHW�PHONYHH�

���,QYORHG�YDQ�EHZHLGLQJ�RS�KHW�VWLNVWRIJHEUXLN�RS�JUDVODQG
*UD]HQG�PHONYHH�EHQXW�GRRUJDDQV�QLHW�PHHU�GDQ�����YDQ�GH�RSJHQRPHQ�1�HQ�VFKHLGW
GH UHVW�XLW�LQ�PHVW�HQ�XULQH��SOHNVJHZLMV�RS�KHW�SHUFHHO��'H�KRHYHHOKHLG�LQ�PHVW
XLWJHVFKHLGHQ�1�LV�HYHQUHGLJ�DDQ�GH�GURJHVWRIRSQDPH�HQ�EHWUHIW�JURWHQGHHOV�VWDELHOH
RUJDQLVFKH�1�GLH�VOHFKWV�]HHU�ODQJ]DDP�PLQHUDOLVHHUW�HQ�QDXZHOLMNV�ELMGUDDJW�DDQ�GH
QLWUDDWXLWVSRHOLQJ��YDQ�GHU�0HHU���������'H�SURGXFWLH�YDQ�XULQH�1�LV�VWHUN�DIKDQNHOLMN
YDQ�GH�1�RSQDPH�GRRU�KHW�YHH��9DQ�9XXUHQ�HQ�0HLMV���������'H]H�1�ZRUGW�RQGHU
QRUPDOH�RPVWDQGLJKHGHQ�VQHO�RPJH]HW�LQ�DQRUJDQLVFKH�1�HQ�NDQ�VWHUN�ELMGUDJHQ�DDQ
GH QLWUDDWXLWVSRHOLQJ��%HQNH�������5\GHQ�HW�DO�� ������6LPRQ�HW DO�� ������+DFN�WHQ
%URHNH�HW DO�� ������
'RRU�GH�VQHOOH�WHUXJNHHU�YDQ�RQJHYHHU������YDQ�GH�VWLNVWRI�LQ�KHW�JUDV�LV�HU�LQ�IHLWH
YHHO�PHHU�VWLNVWRI�LQ�RPORRS�GDQ�LQ�HHQ�V\VWHHP�PHW�ZDDULQ�DOOHHQ�JHPDDLG�ZRUGW��'H
YHUOLH]HQ�ELM�EHZHLGLQJ�]LMQ�ELM�ODJH�EHPHVWLQJHQ�DO�KRRJ��]LH�ILJXXU����ERYHQVWH
JUDILHN���'DW�NRPW�RPGDW�GH�WHUXJNHHU�YDQ�1�ELM�ODJH�EHPHVWLQJHQ�DO�KRRJ�LV��'RRU�GH
VWLNVWRIOHYHULQJ�XLW�GH�ERGHP�JURHLW�HU�RS�RQEHPHVW�JUDVODQG�WRFK�JUDV�HQ�NDQ�HU
ZRUGHQ JHZHLG��%LM�EHZHLGLQJ�YDQ�RQEHPHVW�JUDVODQG��LV�HU�DO�VSUDNH�YDQ�HHQ
VWLNVWRIWRHYRHU��LQ�IHLWH�HHQ�WHUXJNHHU��YDQ�RQJHYHHU����NJ�1�YLD�PHVW�HQ�XULQH��%LM
HHQ�NXQVWPHVWLIW�YDQ�����NJ�1�SHU�KHFWDUH��LV�HU�DO�VSUDNH�YDQ�HHQ�WRWDOH
VWLNVWRIWRHYRHU�YDQ�RQJHYHHU�����NJ�1������NJ�1�XLW�NXQVWPHVW�HQ�����NJ�1�WHUXJNHHU
YLD PHVW�HQ�XULQH��
$OV GH�SXQWHQ�LQ�GH�ERYHQVWH�JUDILHN�YDQ�ILJXXU����ZRUGHQ�ZHHUJHJHYHQ�DOV�IXQFWLH
YDQ�KHW�WRWDOH�1�JHEUXLN��ZRUGW�GH�EHZHLGLQJVOLMQ�LQ�KRUL]RQWDOH�ULFKWLQJ�QDDU�UHFKWV
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YHUVFKRYHQ�HQ�OLJJHQ�GH�VLWXDWLHV�PHW�HHQ�JHOLMNH�NXQVWPHVWJLIW�QLHW�PHHU�UHFKW�ERYHQ
HONDDU PDDU�JDDQ�HONDDU�RYHUODSSHQ��RQGHUVWH�JUDILHN�YDQ�ILJXXU����
'H LQ�EHLGH�JUDILHNHQ��ZHHUJHYHQ�VLWXDWLH�LV�RQWOHHQG�DDQ�YDQ�GHU�0HHU�HQ
0HHXZLVVHQ��������+HW�LV�HHQ�PRGHOEHUHNHQLQJ�ZDDUELM�DOOH�JUDV�YROOHGLJ�GRRU
ZHLGHQG�YHH�LV�ZHJJHYUHWHQ��'H�JUDVJURHL�KHHIW�QLHW�WH�OLMGHQ�JHKDG�YDQ�GURRJWH���'DW
LV HHQ�VLWXDWLH�GLH�LQ�GH�SUDNWLMN�QLHW�]DO�YRRUNRPHQ��PDDU�]H�LOOXVWUHHUW�HFKWHU
XLWVWHNHQG�ZDW�HU�SUHFLHV�JHEHXUW�ELM�EHZHLGLQJ��GRRU�YHUVQHOGH�WHUXJNHHU�YDQ�VWLNVWRI
LQ HHQ�VOHFKW�EHQXWEDUH�YRUP�LV�HU�YHHO�VWLNVWRI�LQ�RPORRS�HQ�WUHGHQ�KRJH�YHUOLH]HQ�RS�
2QGHU]RHN�YDQ�GH�DIJHORSHQ����MDDU�KHHIW�HYHQHHQV�DDQJHWRRQG�GDW�GH�HIIHFWHQ�YDQ
XULQHVWLNVWRI�RS�GH�QLWUDDWXLWVSRHOLQJ�JHGXUHQGH�KHW�JURHLVHL]RHQ�YDULsUHQ�
8ULQH�VWLNVWRI��GLH�YURHJ�LQ�KHW�JURHLVHL]RHQ�RS�KHW�JUDV�WHUHFKWNRPW��ZRUGW�GHHOV�QRJ
RSJHQRPHQ�GRRU�KHW�JURHLHQGH�JUDV��&XWWOH�	�%RXUQH��������9DQ�GHU�3XWWHQ�	
9HOOLQJD���������'H]H�³YURHJH´�XULQHSOHNNHQ�GUDJHQ�GDDURP�PLQGHU�ELM�DDQ�GH
QLWUDDWXLWVSRHOLQJ�GDQ�GH�ODWH�XULQHSOHNNHQ��+HW�HHUGHU�VWRSSHQ�YDQ�GH�EHZHLGLQJ�DDQ
KHW�HLQG�YDQ�KHW�JURHLVHL]RHQ�NDQ�GDDURP�HHQ�]LQYROOH�ELMGUDJH�OHYHUHQ�DDQ�GH
YHUPLQGHULQJ�YDQ�GH�QLWUDDWXLWVSRHOLQJ��+DFN�WHQ�%URHNH�	�9DQ�GHU�3XWWHQ�������
&XWWOH�DQG�6FKROHILHOG��������+ROVKRI���������'H]H�NHQQLV�LV�LQJHERXZG�LQ
DGYLHVSURJUDPPD¶V�GLH�JHEUXLNW�ZRUGHQ�LQ�JURQGZDWHUEHVFKHUPLQJVJHELHGHQ
�9HOOLQJD�HW DO�� ������
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)LJXXU ���1LWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�LQ�UHODWLH�WRW�KHW�JHEUXLN
YDQ�NXQVWPHVW�ERYHQVWH�ILJXXU��HQ�GH�WRWDOH�1�WRHGLHQLQJ��NXQVWPHVW���WHUXJNHHU�YDQ
1 XLW�ZHLGHPHVW��RS�JUDVODQG��,Q�EHLGH�ILJXUHQ�]LMQ�GH]HOIGH�VLWXDWLHV�ZHHUJHJHYHQ�
*HJHYHQV�RQWOHHQG�DDQ�9DQ�GHU�0HHU�	�0HHXZLVVHQ�������
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���,QOHLGLQJ�HQ�GRHO�YDQ�GH�EHUHNHQLQJHQ
8LW SURHIJHJHYHQV�RS�SHUFHHOVQLYHDX�EOLMNW�GDW�GH�WRHGLHQLQJ�YDQ�VWLNVWRI�RS�JUDVODQG
LQ GH�YRUP�YDQ�ZHLGHPHVW�HQ�VWDOPHVW�HHQ�EHODQJULMNH�URO�VSHHOW�ELM�GH
QLWUDDWXLWVSRHOLQJ���'H�SURHIJHJHYHQV�VOXLWHQ�GDDUPHH�JRHG�DDQ�RS�GH�JHGDFKWH�YDQ�GH
QLWUDDWULFKWOLMQ��EHSHUNLQJ�YDQ�KHW�WRWDOH�VWLNVWRIJHEUXLN�SHU�KHFWDUH��'H�QLWUDDWULFKWOLMQ
JHHIW�GDDUDDQ�QRJ�HHQ�QDGHUH�LQYXOOLQJ��YDQ�GH�WRWDOH�VWLNVWRIJLIW�PDJ�VOHFKWV�����NJ
XLW GLHUOLMNH�PHVW�DINRPVWLJ�]LMQ�
'H VWLNVWRIDDQ��HQ�DIYRHU�RS�HHQ�JUDDVYHHEHGULMI�ZRUGW�VLQGV������JHUHJHOG�YLD
ZHWJHYLQJ��KHW�PLQHUDOHQDDQJLIWHV\VWHHP�0,1$6��,Q�GLH�ZHWJHYLQJ�]LMQ�PD[LPDDO
WRHODDWEDUH�VWLNVWRI��HQ�IRVIDDWRYHUVFKRWWHQ�JHGHILQLHHUG��,Q������EHGUDDJW�KHW
PD[LPDDO�WRHODDWEDUH�VWLNVWRIRYHUVFKRW�RS�YRFKWKRXGHQGH�JURQGHQ�����NJ�KD�1��RS
GURJH �]DQG�JURQGHQ�EHGUDDJW�KHW�WRHODDWEDUH�RYHUVFKRW�GDQ�����NJ�KD�1�
(HQ SHUFHHO�JUDVODQG�LV�DOWLMG�RQGHUGHHO�YDQ�HHQ�JUDDVYHHEHGULMI��2S�HHQ
JUDDVYHHEHGULMI�]LMQ�HU�YHHO�LQWHUDFWLHV�WXVVHQ�JUDVODQGJHEUXLN�HQ�GLHUOLMNH�PHVW��9HH
ZRUGW JHZHLG��VWDDW�HHQ�GHHO�YDQ�KHW�MDDU�RS�VWDO��HU�ZRUGW�YRHU�HQ�NXQVWPHVW
DDQJHNRFKW�HQ�HU�ZRUGW�PHON�HQ�YHH�YHUNRFKW��2S�H[WHQVLHYH�EHGULMYHQ�ZRUGW�HU�VRPV
RRN UXZYRHU�YHUNRFKW��,Q�DO�GLH�SURGXFWHQ�]LW�VWLNVWRI��+HW�W\SH�EHGULMI��GH
GURRJWHJHYRHOLJKHLG�YDQ�GH�JURQG��GH�EHZHLGLQJ��HQ�GH�YHHGLFKWKHLG�KHEEHQ�LQYORHG
RS GH�DDQ��HQ�DIYRHU�YDQ�VWLNVWRI��'H�DDQ��HQ�DIYRHU�YDQ�VWLNVWRI�KHHIW�RRN�HIIHFW�RS�GH
YRHGLQJ�HQ�VWLNVWRI�HLZLW�YRRU]LHQLQJ�YDQ�KHW�YHH��$OOHV�ZDW�RS�HHQ�JUDVYHHEHGULMI
JHEHXUW��EHwQYORHGW�GH�VWLNVWRIXLWVFKHLGLQJ�YLD�GLHUOLMNH�PHVW��GH�YHUKRXGLQJ�WXVVHQ
VWDO��HQ�ZHLGHPHVW�HQ�KHW�JHEUXLN�YDQ�NXQVWPHVW��+HW�EHwQYORHGW�GDDUPHH�GXV�RRN�GH
QLWUDDWXLWVSRHOLQJ�QDDU�KHW�JURQGZDWHU�
'H JUDVSURGXFWLH�RS�HHQ�JUDDVGLHUEHGULMI�GLHQW�YRRU�GH�YRHGLQJ�YDQ�KHW�YHH��'H
SURGXFWLH�YDQ�HLJHQ�JUDV�LV�JRHGNRSHU�]RODQJ�GH�NRVWHQ�YDQ�EHPHVWLQJ�HQ�RRJVWHQ
ODJHU ]LMQ�GDQ�GH�NRVWHQ�YDQ�YRHUDDQNRRS��'H�EHPHVWLQJVDGYLH]HQ�]LMQ�WRW�QX�WRH
DIJHVWHPG�RS�GDW�XLWJDQJVSXQW��8QZLQ�	�9HOOLQJD���������9RRU�GH�EHPHVWLQJ�YDQ�KHW
JUDVODQG�JHEUXLNW�GH�ERHU�GH�GLHUOLMNH�PHVW�YDQ�KHW�HLJHQ�YHH�HQ�DDQJHNRFKWH
NXQVWPHVW��'H�GLHUOLMNH�PHVW�LV�HHQ�LQWHUQH�SRVW��NXQVWPHVW�PRHW�YDQ�EXLWHQ�KHW�EHGULMI
DDQJHYRHUG�ZRUGHQ�HQ�LV�HHQ�H[WHUQH�SRVW��'LW�LV�ZHHUJHJHYHQ�LQ�GH�YHUHHQYRXGLJGH
PLQHUDOHQEDODQV�LQ�ILJXXU����6WLNVWRIDDQYRHU�YLD�DDQJHNRFKW�YRHU�LV�RRN�HHQ
EHODQJULMNH�DDQYRHUSRVW�RS�GH�PLQHUDOHQEDODQV��'H�DIYRHU�YDQ�GH�EDODQV�DOOH�VWLNVWRI
LQ PHON��YHH�HQ�HYHQWXHHO�YHUNRRS�YDQ�UXZYRHU�HQ�GLHUOLMNH�PHVW��+HW�YHUVFKLO�WXVVHQ
GH DDQYRHU�HQ�DIYRHU�LV�KHW�RYHUVFKRW�RS�GH�PLQHUDOHQEDODQV��'H�QLWUDDWULFKWOLMQ�ULFKW
]LFK�RS�HHQ�FRPELQDWLH�YDQ�HHQ�LQWHUQH�SRVW��GH�GLHUOLMNH�PHVW��HQ�HHQ�DDQYRHUSRVW��GH
NXQVWPHVW��

3HUFHOHQ�]LMQ�GXV�HHQ�RQGHUGHHO�YDQ�HHQ�JHKHHO�EHGULMI��'DDUQDDVW�LV�KHW�RYHUVFKRW�DDQ
VWLNVWRI�JHUHJXOHHUG�RS�EHGULMIVQLYHDX��'H�EHODQJULMNH�YUDJHQ�]LMQ�GDQ�� +RH�YHUORRSW�GH�VWLNVWRIDDQYRHU�RS�EHGULMIVQLYHDX�HQ�ZHONH�JHYROJHQ�KHHIW�GLW

YRRU�GH�VWLNVWRIWRHGLHQLQJ�RS�SHUFHHOVQLYHDX"� :HONH�LQYORHG�KHHIW�HHQ�PD[LPDDO�WRHODDWEDDU�VWLNVWRIRYHUVFKRW�RS�GH�WRWDOH
VWLNVWRIWRHGLHQLQJ�RS�SHUFHHOVQLYHDX�



3DJLQD����YDQ������������������������������������������������������������������������������������������5,90�UDSSRUW����������
'H GRHOVWHOOLQJ�YDQ�GH�QLWUDDWULFKWOLMQ�LV�YRRU�GH�1HGHUODQGVH�VLWXDWLH�YHUWDDOG�QDDU�KHW
EHUHLNHQ�YDQ�HHQ�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�YDQ����PJ�SHU�OLWHU�
$DQVOXLWHQG�RS�KHW�YRRUJDDQGH�LV�GH�YROJHQGH�YUDDJ�YDQ�EHODQJ�
� :RUGW�RS�JUDDVYHHEHGULMYHQ�LQ�1HGHUODQG��PHW�LQDFKWQHPLQJ�YDQ�GH

PLQHUDOHQZHWJHYLQJ��GH�GRHOVWHOOLQJ�YRRU�QLWUDDW�LQ�KHW�ERYHQVWH�JURQGZDWHU
JHUHDOLVHHUG"

'H]H YUDJHQ�]XOOHQ�ZRUGHQ�EHDQWZRRUG�PHW�EHKXOS�YDQ�UHNHQPRGHOOHQ��ZDDULQ�DOOH
EHGULMIVDVSHFWHQ�]LMQ�JHwQWHJUHHUG��9RRUGDW�GH�UHVXOWDWHQ�ZRUGHQ�EHVSURNHQ��ZRUGHQ
HHUVW�GH�SURFHVVHQ�RS�HHQ�JUDDVYHHEHGULMI�LQ�GHWDLO�EHVSURNHQ��9DQZHJH�GH�YHOH
LQWHUDFWLHV�ELQQHQ�HHQ�EHGULMI��OHLGHQ�LQJUHSHQ�LQ�GH�VWLNVWRIVWURRP�WRW�YHHO
YHUVFKLOOHQGH�HIIHFWHQ��'DDUELM�LV�HHQ�JHGHWDLOOHHUGH�WRHOLFKWLQJ�RS�]LMQ�SODDWV�
1D GH�WRHOLFKWLQJ�RS�GH�SURFHVVHQ�LQ�KRRIGVWXN���ZRUGW�LQ�KRRIGVWXN���GH
VWLNVWRIWRHYRHU�SHU�KHFWDUH�EHVFKUHYHQ��'H�EHVFKULMYLQJ�EHYDW�GH�UHVXOWDWHQ�YDQ�GH
EHUHNHQLQJHQ�HQ�HHQ�JHYRHOLJKHLGVDQDO\VH��,Q�KRRIGVWXN���ZRUGW�GDDUQD�GH
QLWUDDWXLWVSRHOLQJ�EHVFKUHYHQ��2RN�KLHUELM�LV�HHQ�JHYRHOLJKHLGVDQDO\VH�XLWJHYRHUG�
2PGDW�LQ�GH�PLQHUDOHQZHWJHYLQJ�RRN�PD[LPD�YRRU�IRVIDDWRYHUVFKRWWHQ�]LMQ�JHJHYHQ�
ZRUGW LQ�KRRIGVWXN���EHNHNHQ�KRH�KRRJ�GH]H�IRVIDDWRYHUVFKRWWHQ�]LMQ�HQ�RI�]H�HHQ
EHSHUNHQGH�IDFWRU�YRUPW�YRRU�GH�YDVWVWHOOLQJ�YDQ�KHW�PD[LPDOH�JHEUXLN�YDQ�VWLNVWRI
YLD GLHUOLMNH�PHVW�
'H FRQFOXVLHV�YDQ�GH�EHGULMIVEHUHNHQLQJHQ�ZRUGHQ�JHJHYHQ�LQ�KRRIGVWXN���
+RRIGVWXN���EHYDW�HHQ�EHVFKULMYLQJ�YDQ�GH�JHEUXLNWH�EHGULMIVPRGHOOHQ�
'H ILJXUHQ�ZDDUQDDU�LQ�GH�WHNVW�ZRUGW�YHUZH]HQ�]LMQ�DDQ�KHW�HLQG�YDQ�GH]H�DQQH[��LQ
KRRIGVWXN���RSJHQRPHQ�



5,90�UDSSRUW������������������������������������������������������������������������������������������������3DJLQD����YDQ����

���'H�SURFHVVHQ�RS�HHQ�JUDDVYHHEHGULMI
9RRUGDW�GH�EHUHNHQLQJHQ�YHUGHU�ZRUGHQ�EHVFKUHYHQ��]XOOHQ�HHQ�DDQWDO�EHODQJULMNH
SURFHVVHQ�RS�HHQ�JUDDVYHHEHGULMI�ZRUGHQ�WRHJHOLFKW�� 'H�VWLNVWRIH[FUHWLH�XLW�GLHUOLMNH�PHVW�RS�HHQ�JUDDVYHHEHGULMI�� 'H�LQYORHG�YDQ�GH�YHHEH]HWWLQJ�RS�EHPHVWLQJ�HQ�YRHGLQJ�� 'H�LQYORHG�YDQ�GH�YHHEH]HWWLQJ�RS�GH�YHUKRXGLQJ�ZHLGHPHVW�VWDOPHVW�� 'H�HIIHFWHQ�YDQ�VQLMPDwVWHHOW�RS�HHQ�EHGULMI�
����6WLNVWRIXLWVFKHLGLQJ�LQ�GLHUOLMNH�PHVW�RS�HHQ�JUDDVYHHEHGULMI�
�'H WRWDOH�KRHYHHOKHLG�GLHUOLMNH�PHVW�SHU�KHFWDUH�LV�DIKDQNHOLMN�YDQ�GH�YHHEH]HWWLQJ�
KRH PHHU�YHH��KRH�PHHU�VWLNVWRI�XLW�GLHUOLMNH�PHVW���'H�PHHVW�HHQYRXGLJH�EHQDGHULQJ
KLHUYDQ LV�GH�UHFKWH�OLMQ�LQ�ILJXXU����'H]H�UHFKWH�OLMQ�LV�GH�IRUIDLWDLUH�VWLNVWRIH[FUHWLH
�7DPPLQJD�HW DO�� ������YRRU�PHONYHH�HQ�MRQJYHH��JHFRUULJHHUG�YRRU�����
DPPRQLDNHPLVVLH�
�+HW YHUEDQG�WXVVHQ�GH�YHHEH]HWWLQJ�HQ�GH�VWLNVWRI�LQ�GLHUOLMNH�PHVW�LV�HFKWHU�QLHW�VWHHGV
UHFKWOLMQLJ��PDDU�ZRUGW�RS�HHQ�EHSDDOG�PRPHQW�NURPOLMQLJ��)LJXXU�����'H�VWLNVWRI�LQ
GLHUOLMNH�PHVW�VWLMJW�PLQGHU�VQHO�GDQ�RS�JURQG�YDQ�KHW�DDQWDO�GLHUHQ�YHUZDFKW�PDJ
ZRUGHQ��'DW�KHHIW�GH�YROJHQGH�UHGHQHQ�� +HW�UHFKWOLMQLJH�GHHO�YDQ�GH�JUDILHN��0HHU�GLHUHQ�SHU�KHFWDUH�]RUJHQ�YRRU�HHQ

WRHQHPHQGH�YUDDJ�QDDU�UXZYRHU�HQ�GXV�RRN�QDDU�HLZLW��VWLNVWRI���'H]H�WRHQHPHQGH
YUDDJ�NDQ�PHQ�HHUVW�RSYDQJHQ�GRRU�H[WUD�EHPHVWLQJ��'LH�H[WUD�EHPHVWLQJ�OHLGW�WRW
HHQ�KRJHUH�JUDVRSEUHQJVW�HQ�KRJHUH�VWLNVWRIJHKDOWHQ�LQ�KHW�UXZYRHU��'DDUGRRU
VWLMJW�GH�1�XLWVFKHLGLQJ�]HOIV�LHWV�VQHOOHU�GDQ�RS�JURQG�YDQ�GH�UHFKWH�OLMQ�YHUZDFKW
PDJ ZRUGHQ��'H�GLHUHQ�NULMJHQ�PHHU�VWLNVWRI�LQ�KXQ�UDQWVRHQ�GDQ�RS�EDVLV�YDQ
YRHGHUQRUPHQ�QRGLJ�LV��'RRU�GH�KRJHUH�DDQYRHU�YDQ�NXQVWPHVW�VWLMJW�RRN�KHW
VWLNVWRIRYHUVFKRW�YDQ�KHW�EHGULMI�� 'H�DIEXLJLQJ�YDQ�GH�UHFKWH�OLMQ��$OV�GH�YHHEH]HWWLQJ�QRJ�KRJHU�ZRUGW��LV�YHUKRJLQJ
YDQ�EHPHVWLQJ�QLHW�PHHU�]LQYRO��DOV�KHW�EHGULMIVHFRQRPLVFK�RSWLPXP�LV�EHUHLNW��RI
QLHW�PHHU�WRHJHVWDDQ��DOV�KHW�PD[LPDDO�WRHODDWEDUH�RYHUVFKRW�LV�EHUHLNW���+HW
EHGULMI�LV�GDQ�QLHW�PHHU�]HOIYRRU]LHQHQG�LQ�UXZYRHU��2P�DDQ�GH�VWLMJHQGH
YRHUEHKRHIWH�WH�YROGRHQ��ZRUGW�H[WUD�UXZYRHU�DDQJHNRFKW��,Q�ELMQD�DOOH�JHYDOOHQ�LV
GDW�VQLMPDLV��'DW�LV�HHQYRXGLJ�LQ�JURWH�KRHYHHOKHGHQ�YDQ�XQLIRUPH�NZDOLWHLW
YHUNULMJEDDU��6QLMPDLV�LV�HHQ�HLZLWDUP�UXZYRHU��ZDDUGRRU�KHW�VWLNVWRIJHKDOWH�YDQ
KHW�YRHGHUUDQWVRHQ�LQ�GH�VWDOSHULRGH�ODJHU�ZRUGW��'H�HLZLWEHKRHIWH�YDQ�GH�GLHUHQ�LV
QRJ�VWHHGV�JHGHNW��2RN�LQ�GH�ZHLGHSHULRGH�GDDOW�KHW�VWLNVWRIJHKDOWH�YDQ�KHW
UDQWVRHQ��%LM�HHQ�KRJHU�ZRUGHQGH�YHHEH]HWWLQJ�PRHW�ZRUGHQ�RYHUJHVFKDNHOG�YDQ
RQEHSHUNW�QDDU�EHSHUNW�ZHLGHQ�PHW�ELMYRHGLQJ�YDQ�VQLMPDLV�WLMGHQV�GH
ZHLGHSHULRGH��'RRU�KHW�ODJHUH�VWLNVWRIJHKDOWH�LQ�]RZHO�KHW�]RPHU��DOV�KHW
ZLQWHUUDQWVRHQ�GDDOW�GH�VWLNVWRIXLWVFKHLGLQJ�SHU�GLHU��'RRU�GH�KRJHUH�YHHEH]HWWLQJ
VWLMJW�GH�WRWDOH�VWLNVWRIXLWVFKHLGLQJ�SHU�KHFWDUH�QRJ�ZHO�� (HQ YROJHQGH�UHFKWOLMQLJH�IDVH��RS�HHQ�EHSDDOG�PRPHQW�LV�HU�]RYHHO�HLZLWDUPH
VQLMPDLV�LQ�KHW�UDQWVRHQ�RSJHQRPHQ�GDW�GH�VWLNVWRIYRRU]LHQLQJ�YDQ�KHW�YHH�WH�ODDJ
GUHLJW�WH�ZRUGHQ��'H�UHJHOV�YRRU�GH�HLZLWYRRU]LHQLQJ�]LMQ�JHEDVHHUG�RS�7DPPLQJD
HW�DO����������'DQ�ZRUGW�HHQ�GHHO�YDQ�KHW�NUDFKWYRHU��PHW����JUDP�1�SHU�NJ�
YHUYDQJHQ�GRRU�NUDFKWYRHU�PHW�HHQ�H[WUD�KRRJ�HLZLWJHKDOWH�����JUDP�1�SHU�NJ��
'H�VWLNVWRIXLWVFKHLGLQJ�SHU�GLHU�GDDOW�GDQ�QLHW�PHHU���'RRU�GH�KRJHUH�YHHEH]HWWLQJ
VWLMJW�GH�VWLNVWRIXLWVFKHLGLQJ�SHU�KHFWDUH�ZHO��'H]H�WZHHGH�OLQHDLUH�IDVH�]LW�LQ�KHW
UHFKWHUGHHO�YDQ�)LJXXU���
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� 'H�RYHUJDQJ�YDQ�H[WUD�EHPHVWLQJ�QDDU�YRHUDDQNRRS�LV�DIKDQNHOLMN�YDQ

SURGXFWLYLWHLW�YDQ�GH�JURQG�HQ�PRJHOLMNKHGHQ�YRRU�H[WUD�EHPHVWLQJ��'URJH
JURQGHQ�KHEEHQ�HHQ�ODJHUH�SURGXFWLYLWHLW��KHW�YRFKWWHNRUW�OHLGW�WRW
JURHLYHUPLQGHULQJ��HQ�HHQ�NOHLQHUH�PRJHOLMNKHLG�YRRU�NXQVWPHVWWRHGLHQLQJ��RS�GH
GURJH�JURQGHQ�LV�HHQ�ODJHU�0,1$6�RYHUVFKRW�WRHJHVWDDQ���'DDURP�EXLJW�GH�OLMQ
YDQ�GH�VWLNVWRIXLWVFKHLGLQJ�RS�GH�GURJH�JURQGHQ�HHUGHU�DI�GDQ�GH�OLMQ�YDQ�GH
YRFKWKRXGHQGH�JURQGHQ��$OV�GURJH�JURQGHQ�ZRUGHQ�EHUHJHQG��EOLMIW�KHW�WRHJHVWDQH
VWLNVWRIRYHUVFKRW�JHOLMN��PDDU�ZRUGW�HU�ZHO�PHHU�JUDV�JHSURGXFHHUG�RS�KHW�HLJHQ
EHGULMI��'H�VWLNVWRIH[FUHWLH�EXLJW�GDDUGRRU�LHWV�ODWHU�DI�GDQ�RS�GH�GURJH�JURQGHQ
]RQGHU�EHUHJHQLQJ�

,Q GH�SUDNWLMN�ZRUGW�YDDN�HHQ�KRJHUH�VWLNVWRIRSQDPH�HQ�GXV�RRN�HHQ�KRJHUH
VWLNVWRIXLWVFKHLGLQJ�GRRU�KHW�YHH�JHUHDOLVHHUG��'DW�LV�HHQ�JHYROJ�YDQ��WH��KRJH
EHPHVWLQJHQ�YDQ�ZHLGHJUDV�HQ�KHW�LQVFKDUHQ�YDQ�KHW�PHONYHH�LQ�MRQJ��HLZLWULMN�JUDV�
'DDUQDDVW�ZRUGW�GRRU�YHHO�YHHKRXGHUV�QRJ�HHQ�KRJH�HLZLWRYHUPDDW�QDJHVWUHHIG�DOV
HHQ�YRUP�YDQ�³YHU]HNHULQJ´�WHJHQ�HLZLWWHNRUWHQ��'RRU�GH�PLQHUDOHQZHWJHYLQJ�]DO�GH
HLZLWRYHUPDDW�LQ�GH�YRHGLQJ�RS�EHGULMYHQ�VWHUN�ZRUGHQ�EHSHUNW�HQ�XLWNRPHQ�ELM�GH�LQ
GH]H�EHUHNHQLQJHQ�JHEUXLNWH�ZDDUGHQ�
�
������:DDURP�LV�EHPHVWLQJ�DDQWUHNNHOLMNHU�GDQ�YRHUDDQNRRS"
$OV GH�EHPHVWLQJ�GXVGDQLJ�KRRJ�LV�GDW�GH�RSEUHQJVWYHUKRJLQJ�VOHFKWV�NOHLQ�LV��LV�KHW
EHGULMIVHFRQRPLVFK�DDQWUHNNHOLMNHU�RP�UXZYRHU�DDQ�WH�NRSHQ��8LW�EHGULMIVHFRQRPLVFK
RRJSXQW�OLJW�GH�RSWLPDOH�EHPHVWLQJ�URQG�GH�����NJ�1�SHU�KD�SHU�MDDU��8QZLQ�	
9HOOLQJD��������9HOOLQJD�	�$QGUp���������'H�ELMEHKRUHQGH�VWLNVWRIRYHUVFKRWWHQ�OLJJHQ
GDQ�URQG�GH�����NJ�1�SHU�KD��2QGHU�GLW�EHGULMIVHFRQRPLVFK�RSWLPXP�YDQ�����NJ�1
SHU�KD�NRVW�YHUPLQGHULQJ�YDQ�GH�EHPHVWLQJ�HQ�DDQNRRS�YDQ�UXZYRHU�DOWLMG�JHOG
�0DQGHUVORRW���������9HHKRXGHUV�]XOOHQ�GDDURP�DOWLMG�VWUHYHQ�QDDU�HHQ�]R�KRRJ
PRJHOLMNH�HLJHQ�UXZYRHUSURGXFWLH��'RRU�YHUKRJLQJ�YDQ�GH�VWLNVWRISULMV��KHW]LM�GRRU
GXXUGHUH�NXQVWPHVW��KHW]LM�GRRU�HHQ�KHIILQJ�ERYHQ�HHQ�]HNHU�RYHUVFKRW�]RDOV�0,1$6
GRHW��]DO�KHW�EHGULMIVHFRQRPLVFK�EHPHVWLQJVRSWLPXP�RS�KHW�QLYHDX�YDQ�GH
QDJHVWUHHIGH�PLQHUDOHQRYHUVFKRWWHQ��NRPHQ�WH�OLJJHQ���,Q�GDW�JHYDO�]XOOHQ�YHHKRXGHUV
KXQ EHPHVWLQJ�QDDU�EHQHGHQ�ELMVWHOOHQ�
9DQXLW KHW�RRJSXQW�YDQ�PLQHUDOHQHIILFLsQWLH�RS�HHQ�EHGULMI�LV�DDQNRRS�YDQ�UXZYRHU
DOWLMG�DDQWUHNNHOLMNHU�GDQ�GH�HLJHQ�WHHOW��,PPHUV��GH�YHUOLH]HQ�GLH�ELM�GH�WHHOW�RQWVWDDQ
ZRUGHQ RS�SHUFHOHQ�EXLWHQ�KHW�EHGULMI�JHUHDOLVHHUG�
������'H�XLWZLVVHOLQJ�YDQ�NXQVWPHVWVWLNVWRI�HQ�YRHUVWLNVWRI
+LHUYRRU�LV�DO�DDQJHJHYHQ�GDW�YHUKRJLQJ�YDQ�GH�EHPHVWLQJ�OHLGW�WRW�HHQ�YHUKRJLQJ�YDQ
GH JUDVSURGXFWLH��'LH�YHUKRJLQJ�YDQ�GH�EHPHVWLQJ�YLQGW�SODDWV�GRRU�DDQNRRS�YDQ
NXQVWPHVW�VWLNVWRI��+HW�VWLNVWRIRYHUVFKRW�RS�KHW�EHGULMI�QHHPW�GDDUGRRU�WRH��$OV�GH
EHPHVWLQJ�HFKWHU�QLHW�PHHU�YHUKRRJG�NDQ�ZRUGHQ��YDQZHJH�GH�PLQHUDOHQZHWJHYLQJ�
PRHW HU�PHHU�UXZYRHU�ZRUGHQ�DDQJHNRFKW��'RRU�GH�JURWHU�ZRUGHQGH�DDQNRRS�YDQ
UXZYRHU�JHEHXUW�GDQ�]HOIV�KHW�RPJHNHHUGH��RPGDW�HU�VWLNVWRI�ELQQHQNRPW�YLD
DDQJHNRFKW�YRHU�ZRUGW�GH�UXLPWH�YRRU�KHW�JHEUXLN�YDQ�VWLNVWRI�XLW�NXQVWPHVW�NOHLQHU�
'H XLWZLVVHOLQJ�YDQ�NXQVWPHVW�VWLNVWRI�HQ�YRHUVWLNVWRI�]DO�QDGHU�ZRUGHQ�WRHJHOLFKW�
,Q IRUPXOH�OXLGW�GH�PLQHUDOHQEDODQV�DOV�YROJW�
1RYHU� �1NP���1YRHU�±�1PHON�YOHHV
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$OV HHQ�EHGULMI�HHQ�WH�KRRJ�VWLNVWRIRYHUVFKRW�KHHIW��LV�YHUPLQGHULQJ�YDQ�GH
VWLNVWRIEHPHVWLQJ�GH�PHHVW�HIILFLsQWH�ZHJ�RP�KHW�RYHUVFKRW�WH�YHUODJHQ��0DQGHUVORRW�
�������'RRU�GH�YHUPLQGHULQJ�YDQ�GH�VWLNVWRIEHPHVWLQJ�HQ�PRHW�HU�PHHU�YRHU��VQLMPDLV
PHW QDPH��ZRUGHQ�DDQJHNRFKW��'DDUGRRU�ZRUGW�HHQ�GHHO�YDQ�GH�YHUPLQGHULQJ�GRRU
ODJHUH EHPHVWLQJ�ZHHU�WHQLHW�JHGDDQ��(HQ�YHUODJLQJ�YDQ�GH�EHPHVWLQJ�PHW����NJ�1
OHLGW��DIKDQNHOLMN�YDQ�GH�RPVWDQGLJKHGHQ��WRW�HHQ�YHUPLQGHULQJ�YDQ�KHW
VWLNVWRIRYHUVFKRW�YDQ���WRW���NJ�1�SHU�KD��GXV�HHQ�UHQGHPHQW�YDQ����WRW�������2P�KHW
RYHUVFKRW�GXV�PHW����NJ�1�WH�YHUODJHQ��PRHW�GH�EHPHVWLQJ�GXV�PHW����WRW����NJ�1
ZRUGHQ YHUODDJG��$OV�GH�ODJHUH�YRHUSURGXFWLH�RS�KHW�HLJHQ�EHGULMI�ZRUGW�RSJHYDQJHQ
GRRU�GH�DDQNRRS�YDQ�HLZLWULMNH�JUDVNXLO�]DO�GH�HIILFLsQWLH�HFKWHU�GXLGHOLMN�ODJHU�OLJJHQ
GDQ�GH����WRW�����GLH�KLHUYRRU�LV�JHQRHPG�
'RRU�GH�ODJHUH�EHPHVWLQJ�GDDOW�KHW�VWLNVWRIJHKDOWH�LQ�KHW�HLJHQ�YRHU��'DDUQDDVW�ZRUGW
HLZLWDUP�YRHU�DDQJHNRFKW��'H�PLQHUDOHQHIILFLsQWLH�RS�KHW�EHGULMI�ZRUGW�KLHUGRRU�GXV
YHUKRRJG��%RYHQGLHQ�]LMQ�GH�VWLNVWRIYHUOLH]HQ�ELM�GH�WHHOW�YDQ�DDQJHNRFKWH�VQLMPDLV�HQ
NUDFKWYRHUJURQGVWRIIHQ�RS�KHFWDUHV�EXLWHQ�KHW�EHGULMI�JHUHDOLVHHUG�
+HW SURFHV�YDQ�XLWZLVVHOLQJ�YDQ�YRHUVWLNVWRI�HQ�NXQVWPHVWVWLNVWRI�WUHHGW�RRN�RS�DOV
HHQ��WH��KRJH�VWLNVWRIYRRU]LHQLQJ�YDQ�KHW�YHH��ZRUGW�QDJHVWUHHIG�RI�DOV�GRRU�VOHFKW
PDQDJHPHQW�GH�YRHUDDQNRSHQ�JURWHU�]LMQ�GDQ�VWULNW�QRGLJ��'H�H[WUD�VWLNVWRIDDQYRHU
YLD UXZ��HQ�NUDFKWYRHU�PRHW�GDQ�ZRUGHQ�JHFRPSHQVHHUG�PHW�NXQVWPHVW�RP�KHW
VWLNVWRIRYHUVFKRW�QLHW�WH�KRRJ�WH�ODWHQ�ZRUGHQ�
����'H�LQYORHG�YDQ�GH�YHHEH]HWWLQJ�RS�GH�YHUKRXGLQJ�ZHLGHPHVW�VWDOPHVW
0HHU GLHUHQ�SHU�KHFWDUH�EHWHNHQW�RRN�HHQ�JURWHUH�EHKRHIWH�DDQ�ZHLGHJUDV�RS�GH]HOIGH
RSSHUYODNWH��(U�LV�GXV�PLQGHU�ZHLGHJUDV�SHU�GLHU�EHVFKLNEDDU��2PGDW�HU�ELM�ODJH
YHHEH]HWWLQJ�YHHO�PHHU�JUDV�JURHLW�GDQ�YRRU�EHZHLGLQJ�QRGLJ�LV��]DO�ELM�KHW�VWLMJHQ�YDQ
GH YHHEH]HWWLQJ�QRJ�ZHO�RS�GH]HOIGH�ZLM]H�JHZHLG�NXQQHQ�ZRUGHQ��2S�HHQ�EHSDDOG
PRPHQW�LV�HU�HFKWHU�WH�ZHLQLJ�JUDV�YRRU�KHW�YHH��'DQ�ZRUGW�HU�H[WUD��JHFRQVHUYHHUG
UXZYRHU��DDQ�GH�GLHUHQ�YHUVWUHNW��2P�WH�]RUJHQ�GDW�]H�GDW�UXZYRHU�NXQQHQ�RSQHPHQ
ZRUGHQ GH�GLHUHQ�¶V�QDFKWV�RS�VWDO�JHKRXGHQ��%LM�HHQ�YHUGHU�VWLMJHQGH�YHHEH]HWWLQJ
PRHW GH�KRHYHHOKHLG�ELMYRHGLQJ�YHUGHU�ZRUGHQ�YHUKRRJG��2S�HHQ�EHSDDOG�PRPHQW�LV
GH QRRG]DNHOLMNH�ELMYRHGLQJ�HFKWHU�]R�KRRJ�GDW�HU�QDXZHOLMNV�PHHU�WLMG�RYHU�LV�YRRU
EHZHLGLQJ��'DQ�EOLMYHQ�GH�GLHUHQ�GH�JHKHOH�ZHLGHSHULRGH�RS�VWDO�
%LM GH�RYHUJDQJHQ�YDQ�KHW�HQH�EHZHLGLQJVV\VWHHP�QDDU�KHW�DQGHUH��HHUVW�YDQ�GDJ�HQ
QDFKW�ZHLGHQ�QDDU�DOOHHQ�RYHUGDJ�HQ�WHQVORWWH�QDDU�RSVWDOOHQ���QHHPW�GH�KRHYHHOKHLG
ZHLGHPHVW�UHODWLHI�HQ�DEVROXXW�DI��5HODWLHI�RPGDW�YDQ�GH�JHSURGXFHHUGH�KRHYHHOKHLG
PHVW�VWHHGV�PHHU�RS�VWDO�ZRUGW�JHSURGXFHHUG��$EVROXXW�RPGDW�GH�DIQDPH�YDQ
ZHLGHPHVW�GRRU�GH�PLQGHUH�EHZHLGLQJ�YHHO�VWHUNHU�LV�GDQ�GH�WRHQDPH�GRRU�KHW�JURWHUH
DDQWDO�GLHUHQ�
����'H�LQYORHG�YDQ�VQLMPDLV�RS�KHW�EHGULMI
�2S YHHO�EHGULMYHQ�RS�GH�]DQGJURQGHQ�ZRUGW�VQLMPDLV�JHWHHOG��6QLMPDLV�LV�HHQ�JHZDV
PHW HHQ�KRJH�SURGXFWLH�HQ�HHQ�ODDJ�HLZLWJHKDOWH��+HW�LV�GDDUPHH�HHQ�JRHGH�DDQYXOOLQJ
RS KHW�HLZLWULMNH�JUDV�HQ�GDDURP�HHQ�]HHU�JHZDDUGHHUG�UXZYRHU��'H�WHHOW�YDQ�GLW
YRHGHUJHZDV�LV�LQ�KHW�YHUOHGHQ�JHSDDUG�JHJDDQ�PHW�JURWH�KRHYHHOKHGHQ�GULMIPHVW�HQ
JURWH�VWLNVWRIYHUOLH]HQ��5HFHQW�RQGHU]RHN�KHHIW�DDQJHWRRQG�GDW�HHQ�PDWLJH�EHPHVWLQJ�
ULMHQEHPHVWLQJ�HQ�GH�WRHSDVVLQJ�YDQ�YDQJJHZDVVHQ��HHQ�VFKRQH�PDwVWHHOW�]HHU�ZHO
PRJHOLMN�LV��6FKU|GHU��������
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:DDU VQLMPDLV�ZRUGW�JHWHHOG��NDQ�JHHQ�JUDV�JURHLHQ��'H�PRJHOLMNKHGHQ�RP�WH�NXQQHQ
ZHLGHQ PHW�KHW�YHH�ZRUGHQ�GXV�NOHLQHU�ELM�GH�WHHOW�YDQ�VQLMPDLV��=LH�KLHUYRRU�RRN�GH
DQQH[�RYHU�EHZHLGLQJ�
�
����,OOXVWUDWLH�YDQ�GH�EHVFKUHYHQ�SURFHVVHQ
�9RRU�GH�LOOXVWUDWLH�YDQ�GH�SURFHVVHQ�ZRUGW�JHEUXLN�JHPDDNW�YDQ�EHUHNHQLQJHQ�PHW�KHW
PRGHO 1�VWURRP�
�,Q ILJXXU���VWDDW�RS�GH�KRUL]RQWDOH�DV�GH�KRHYHHOKHLG�1�GLH�PHW�GLHUOLMNH�PHVW�RS�GH
ERGHP�JHEUDFKW�ZRUGW��+HW�0,1$6�VWLNVWRIRYHUVFKRW�VWDDW�RS�GH�YHUWLFDOH�DV��'H
SXQWHQ�VWDDQ�LQ�JURHSHQ�YDQ���ELMHHQ��'H�WZHH�]ZDUWH�KRUHQ�ELM�HHQ�ZHLGHPHVWDDQGHHO
YDQ������VWDOYRHGHULQJ���GH�JULM]H�ELM�HHQ�ZHLGHPHVWDDQGHHO�YDQ�������YHUJHOLMNEDDU
PHW EHSHUNW�ZHLGHQ��HQ�GH�ZLWWH�ELM�HHQ�ZHLGHPHVWDDQGHHO�YDQ�������YHUJHOLMNEDDU
PHW RQEHSHUNW�ZHLGHQ��9DQ�GH�EHLGH�SXQWHQ�PHW�GH]HOIGH�NOHXU�LV��GH�ERYHQVWH�GH
VLWXDWLH�PHW������VWLNVWRIYRRU]LHQLQJ�RS�KHW�HLJHQ�EHGULMI��+HW�ODDJVWH�LV�KHW�SXQW�PHW
�� ��HLJHQ�VWLNVWRIYRRU]LHQLQJ�
�
(HQ KRJHUH�YHHEH]HWWLQJ�OHLGW�WRW�HHQ�KRJHU�VWLNVWRIRYHUVFKRW��WHQ]LM�GLW�RYHUVFKRW�DDQ
EDQGHQ�ZRUGW�JHOHJG�
)LJXXU ��LOOXVWUHHUW�GDW�HHQ�VWLMJHQGH�VWLNVWRISURGXFWLH�YLD�GLHUOLMNH�PHVW�
VDPHQKDQJHQG�PHW�HHQ�KRJHUH�YHHEH]HWWLQJ��WRW�HHQ�KRJHU�VWLNVWRIRYHUVFKRW�OHLGW��%LM
HHQ�KRJHUH�YHHEH]HWWLQJ�VWLMJW�QDPHOLMN�GH�VWLNVWRIEHKRHIWH�YDQ�GH�YHHVWDSHO��$OV�GH
]HOIYRRU]LHQLQJVJUDDG�YRRU�1�JHOLMNEOLMIW��LQ�GH�EHUHNHQLQJHQ�YDVWJH]HW�RS�����HQ���
��� GDQ�PRHW�GH�1�WRHGLHQLQJ�YLD�NXQVWPHVW�ZRUGHQ�YHUKRRJG��'H�EHPHVWLQJ�LV�GXV
UHVXOWDQWH�LQ�GH]H�EHUHNHQLQJ��$OV��]RDOV�LQ�0,1$6�KHW�JHYDO�LV��GH�EHPHVWLQJ�QLHW
PDJ ZRUGHQ�YHUKRRJG��]DO�ELM�HHQ�VWLMJHQGH�YHHEH]HWWLQJ�GH�]HOIYRRU]LHQLQJVJUDDG
DIQHPHQ��+HW�VWLNVWRIRYHUVFKRW�]DO�GDQ�QLHW�WRHQHPHQ��,Q�GH�ILJXXU�LV�GDW�WH�]LHQ�GRRU
ELM ����NJ�1�XLW�GLHUOLMNH�PHVW�KHW�KRRJVWH�RSHQ�EROOHWMH�WH�QHPHQ�������ZHLGHPHVW�HQ
�� ��]HOIYRRU]LHQLQJ���+HW�VWLNVWRIRYHUVFKRW�LV�GDDUELM�����NJ�SHU�KD��*D�YDQ�GDDUXLW
QDDU�KHW�ODDJVWH�RSHQ�EROOHWMH�ELM�����NJ�1�XLW�GLHUOLMNH�PHVW��ODQJV�GH�JHWHNHQGH�SLMO��
%LM GDW�SXQW�LV�GH�]HOIYRRU]LHQLQJ�������+HW�VWLNVWRIRYHUVFKRW�LV�GDQ�HYHQHHQV
RQJHYHHU�����NJ�1�SHU�KD��2P�GXV�KHW�VWLNVWRIRYHUVFKRW�QLHW�WH�YHUKRJHQ�LV�GH
QRRG]DNHOLMNH�NXQVWPHVWDDQNRRS�YHUYDQJHQ�GRRU�YRHUDDQNRRS�
'H LQYORHG�YDQ�GH�EHZHLGLQJ�RS�KHW�VWLNVWRIRYHUVFKRW�LV�JURRW�
'H EHZHLGLQJ��LQ�IHLWH�GH�YHUKRXGLQJ�VWDOPHVW�ZHLGHPHVW�KHHIW�HHQ�JURWH�LQYORHG�RS
KHW�VWLNVWRIRYHUVFKRW��'H�VWDOPHVW�GUDDJW�ELM�DDQ�GH�JUDVSURGXFWLH�RPGDW�GH�VWLNVWRI
HHQ�EHPHVWHQGH�ZDDUGH�KHHIW��'H�ZHLGHPHVW�OHYHUW�HHQ�JHULQJH�ELMGUDJH�DDQ�GH
JUDVSURGXFWLH��]HNHU�DOV�GH�VWLNVWRIWRHGLHQLQJ�YLD�VWDOPHVW�HQ�NXQVWPHVW�KRRJ�LV��2P
WRFK YROGRHQGH�UXZYRHU�WH�NXQQHQ�SURGXFHUHQ�ELM�HHQ�KRRJ�DDQGHHO�ZHLGHPHVW��PRHW
PHHU NXQVWPHVW�ZRUGHQ�DDQJHYRHUG��+HW�VWLNVWRIRYHUVFKRW�ZRUGW�GDDUGRRU�JURWHU�
'DDURP�OHLGHQ�GH�VLWXDWLHV�PHW�KHW�KRRJVWH�DDQGHHO�ZHLGHPHVW��2QEHSHUNW�ZHLGHQ��
WRW GH�KRRJVWH�VWLNVWRIRYHUVFKRWWHQ��,Q�GH�VLWXDWLH�ZDDUELM�QLHW�ZRUGW�EHZHLG
�VWDOYRHGHULQJ��HQ�GXV�������VWDOPHVW�DDQZH]LJ�LV��LV�GH�VWLNVWRIEHQXWWLQJ�YDQ�GH
GLHUOLMNH�PHVW�KHW�JURRWVW��'H�NXQVWPHVWDDQNRSHQ�]LMQ�GDDU�KHW�ODDJVW�HQ�GDDUPHH�RRN
GH RYHUVFKRWWHQ�
�
8LW ILJXXU���EOHHN�DO�]HHU�VWHUN�GH�LQYORHG�YDQ�KHW�DDQGHHO�ZHLGHPHVW�LQ�KHW�WRWDOH
JHEUXLN�YDQ�GLHUOLMNH�PHVW��2P�GDW�DVSHFW�EHWHU�WH�EHOLFKWHQ�LV�LQ�ILJXXU���KHW�YHUEDQG
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WXVVHQ GH�VWLNVWRIXLWVFKHLGLQJ�WLMGHQV�GH�EHZHLGLQJ�HQ�KHW�VWLNVWRIRYHUVFKRW
ZHHUJHJHYHQ��%LM�6WDOYRHGHULQJ��GH�VLWXDWLH�]RQGHU�EHZHLGLQJ��OLJJHQ�DOOH�SXQWHQ
OLQNV LQ�GH�ILJXXU��'H�YDULDWLH�ZRUGW�GDQ�YHURRU]DDNW�GRRU�GH�YHHEH]HWWLQJ��KHW�DDQGHHO
VQLMPDLV�HQ�GH�]HOIYRRU]LHQLQJVJUDDG��%LM�GH�VLWXDWLH�PHW����HQ������ZHLGHPHVW�LV�HHQ
WUDMHFW DDQ�VWLNVWRIH[FUHWLHV�WH�]LHQ��'DW�WUDMHFW�ZRUGW�YHURRU]DDNW�GRRU�GH�YHHEH]HWWLQJ
HQ GH�DDQYXOOHQGH�NXQVWPHVWJLIW��,PPHUV��KRH�PHHU�YHH��KRH�JURWHU�GH�GLHUOLMNH
VWLNVWRISURGXFWLH�PHW�GLHUOLMNH�PHVW��+RH�PHHU�EHPHVWLQJ��KRH�KRJHU�KHW
VWLNVWRIJHKDOWH�YDQ�KHW�JUDV�HQ�KRH�KRJHU�GH�VWLNVWRIH[FUHWLH�SHU�NRH��+HW�YHUEDQG
WXVVHQ GH�VWLNVWRIH[FUHWLH�HQ�KHW�VWLNVWRIRYHUVFKRW�LV�]HHU�GXLGHOLMN��+HW�KRRJVWH
VWLNVWRIRYHUVFKRW�ZRUGW�JHUHDOLVHHUG�LQ�GH�VLWXDWLH�PHW������ZHLGHPHVW��2QEHSHUNW
ZHLGHQ��
�
'H LQYORHG�YDQ�PDLVWHHOW�
,Q ILJXXU���]LMQ�VLWXDWLHV�PHW�DOOHHQ�JUDVODQG�HQ�PHW�HHQ�FRPELQDWLH�YDQ�JUDVODQG�HQ
PDwVODQG�ZHHUJHJHYHQ��(U�LV�HHQ�VWLSSHOOLMQ�JHWURNNHQ�GRRU�SXQWHQ�PHW�HHQ�JHOLMN
DDQGHHO�ZHLGHPHVW�HQ�HHQ�JHOLMNH�VWLNVWRI]HOIYRRU]LHQLQJ�ELM�DOOHHQ�JUDV��'H
YHUJHOLMNEDUH�SXQWHQ�PHW�GH�FRPELQDWLH�JUDV�HQ�PDLV�OLJJHQ�RRN�ELMQD�RS�GLH�OLMQ�
'DW JHHIW�DDQ�GDW�GH�LQYORHG�YDQ�HHQ�DDQGHHO�VQLMPDLV�RS�KHW�VWLNVWRIRYHUVFKRW�VOHFKWV
EHSHUNW�LV�
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���6WLNVWRIWRHGLHQLQJ�SHU�KHFWDUH�JUDVODQG�RS�JUDDVYHHEHGULMYHQ
'H SUDNWLVFKH�LQYXOOLQJ�YDQ�GH�HHUGHU�EHVFKUHYHQ�SURFHVVHQ�ZRUGW�EHVSURNHQ�DDQ�GH
KDQG�YDQ�UHVXOWDWHQ�YDQ�KHW�%HGULMIVEHJURWLQJVSURJUDPPD�5XQGYHHKRXGHULM��%%35��
,Q SDUDJUDDI������ZRUGW�RS�EDVLV�YDQ�GH�EHGULMIVEHUHNHQLQJHQ�GH�VWLNVWRIWRHGLHQLQJ�SHU
SHUFHHO�EHVFKUHYHQ��'H�VWLNVWRIH[FUHWLH�YDQ�KHW�YHH�VSHHOW�GDDUELM�HHQ�EHODQJULMNH�URO�
'H]H LV�UHHGV�DSDUW�WRHJHOLFKW�LQ�SDUDJUDDI�����
����6WLNVWRIJHEUXLN�RS�GURJH�HQ�YRFKWKRXGHQGH�JURQGHQ
,Q ILJXXU���LV�ZHHUJHJHYHQ�ZHONH�KRHYHHOKHLG�VWLNVWRI�XLW�GLHUOLMNH�PHVW�HQ�NXQVWPHVW
SHU�KHFWDUH�ZRUGW�XLWJHVFKHLGHQ�HQ�WRHJHGLHQG�RS�YRFKWKRXGHQGH�JURQGHQ�DOV�IXQFWLH
YDQ�GH�YHHEH]HWWLQJ��'H�YHUOLHVQRUP�YDQ�����NJ�1�SHU�KD�LV�GDDUELM�UDQGYRRUZDDUGH�
'H WRWDOH�VWLNVWRIWRHGLHQLQJ�SHU�KHFWDUH�LQ�GH�ILJXXU�JHOGW�DOV�ERGHPEHODVWLQJ�
(YHQHHQV�LV�GH�HPLVVLH�YDQ�DPPRQLDN�SHU�KHFWDUH�ZHHUJHJHYHQ�
8LW GH�ILJXXU�LV�WH�]LHQ�GDW�ELM�HHQ�VWLMJHQGH�YHHEH]HWWLQJ�GH�WRWDOH�VWLNVWRIWRHGLHQLQJ
VWLMJW��2S�HHQ�]HNHU�PRPHQW�QHHPW�GH�VWLNVWRIWJLIW�QLHW�PHHU�WRH��PDDU�EOLMIW�FRQVWDQW�
'H]H ZRUGW�GDQ�EHJUHQVG�GRRU�KHW�PD[LPDDO�WRHODDWEDUH�VWLNVWRIRYHUVFKRW�YDQ
0,1$6 YDQ�����NJ�1�SHU�KHFWDUH��'H�PD[LPDOH�VWLNVWRIWRHYRHU�SHU�KHFWDUH�EHGUDDJW
RQJHYHHU�����NJ��7RW�HHQ�PD[LPDOH�YHHEH]HWWLQJ�YDQ�����PHONNRHLHQ�SHU�KD�EOLMIW�GH
WRHYRHU�RS�GDW�QLYHDX��'H�VWLNVWRISURGXFWLH�XLW�GLHUOLMNH�PHVW�EHGUDDJW�GDQ�����NJ�SHU
KHFWDUH�
'H KRHYHHOKHLG�ZHLGHPHVW�VWLMJW�WRW�HHQ�YHHEH]HWWLQJ�YDQ�����PN�SHU�KD��GDDUQD�GDDOW
]H�LQHHQV��'DW�ZRUGW�YHURRU]DDNW�GRRU�HHQ�RYHUJDQJ�YDQ�RQEHSHUNW�QDDU�EHSHUNW
ZHLGHQ��'DDUQD�QHHPW�GH�KRHYHHOKHLG�1�XLW�ZHLGHPHVW�QDXZHOLMNV�PHHU�WRH��'RRU�GH
EHSHUNLQJ�YDQ�GH�NXQVWPHVWDDQYRHU�ZRUGW�KHW�JUDVODQG�VWHHGV�PLQGHU�EHPHVW��GDDOW
KHW�VWLNVWRIJHKDOWH�YDQ�KHW�JUDV�HQ�ELM�GH�KRRJVWH�YHHEH]HWWLQJHQ�ZRUGW�RRN�QRJ�H[WUD
VQLMPDLV�ELMJHYRHUG��'H�GLHUHQ�NULMJHQ�GXV�HHQ�VWHHGV�ODJHU�VWLNVWRIJHKDOWH�LQ�KHW
UDQWVRHQ�
'H KRHYHHOKHLG�VWDOPHVW�VWLMJW�JHGXUHQGH�KHW�WRHQHPHQ�YDQ�GH�YHHEH]HWWLQJ��HYHQDOV
GH KRHYHHOKHLG�DPPRQLDNHPLVVLH�
+HW NXQVWPHVWJHEUXLN�VWLMJW�ELM�GH�ODJH�YHHEH]HWWLQJ�QRJ�ZHO��PDDU�ZRUGW�DO�VQHO
EHSHUNW�GRRU�KHW�PD[LPDDO�WRHODDWEDUH�VWLNVWRIRYHUVFKRW�YROJHQV�0,1$6��'DDUQD
ZRUGW ]H�GRRU�GH�JURWHU�ZRUGHQGH�VWLNVWRIDDQYRHU�XLW�UXZYRHU�VWHHGV�YHUGHU�YHUNOHLQG�
9DQDI HHQ�YHHEH]HWWLQJ�YDQ�����PN�SHU�KD�NDQ�KHW�EHGULMI�DO�QLHW�PHHU�YROGRHQGH
UXZYRHU�SURGXFHUHQ�HQ�PRHW�YRHU�ZRUGHQ�DDQJHNRFKW�
,Q ILJXXU���HQ�ILJXXU���]LMQ�YHUJHOLMNEDUH�SURFHVVHQ�WH�]LHQ�YRRU�GURJH�JURQGHQ�HQ
GURJH JURQGHQ�GLH�EHUHJHQG�ZRUGHQ��2S�GURJH�JURQGHQ�SDVW�KHW�JURRWVWH�GHHO�YDQ�GH
EHGULMYHQ�EHSHUNWH�ZHLGHJDQJ�WRH��0HHVWDO�KHEEHQ�GH]H�EHGULMYHQ�HHQ�]HNHU
RSSHUYODNWHDDQGHHO�VQLMPDLV��ZDDUYDQ�HHQ�GHHO�JHEUXLNW�ZRUGW�DOV�ELMYRHGLQJ�LQ�GH
ZHLGHSHULRGH��'DDUQDDVW�]LMQ�HU�QRJ�HHQ�DDQWDO�EHGULMYHQ�GLH�GH�NRHLHQ�RS�VWDO�KRXGHQ
HQ GDDU�YHUV�RI�JHFRQVHUYHHUG�JUDV�YRHUHQ��+HW�DDQGHHO�EHGULMYHQ�GDW�GDJ�HQ�QDFKW
ZHLGW PHW�PHONYHH��]RQGHU�ELMYRHGLQJ��LV�]HHU�EHSHUNW��'H�JHJHYHQV�YDQ�KHW�&%6
�������JHYHQ�DO�HHQ�LQGLFDWLH�GDDUYRRU�PHW�GH�KRJH�DDQGHOHQ�YDQ�EHGULMYHQ�PHW
EHSHUNWH�ZHLGHJDQJ�LQ�RRVW��HQ�]XLG�1HGHUODQG��2PGDW�EHSHUNWH�ZHLGHJDQJ�KHW
RYHUKHHUVHQGH�V\VWHHP�LV�RS�GH�GURJH�JURQGHQ�ZRUGW�GH]H�VLWXDWLH�JHWRRQG�LQ�ILJXXU��
HQ ILJXXU���
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'RRU�GH�VFKHUSHUH�JUHQ]HQ�GLH�0,1$6�VWHOW�HQ�GRRU�GH�ODJHUH�JUDVSURGXFWLH�RS�GLH
JURQGHQ�LV�GH�WRWDOH�VWLNVWRIWRHYRHU�ODJHU�GDQ�RS�GH�YRFKWKRXGHQGH�JURQGHQ��2S�GURJH
JURQGHQ�LV�GH�WRWDOH�VWLNVWRIWRHGLHQLQJ�PD[LPDDO�����NJ�1��RS�GH�GURJH�JURQGHQ�PHW
EHUHJHQLQJ��HQ�HHQ�KRJHUH�VWLNVWRIRQWWUHNNLQJ�GRRU�KHW�JUDV��LV�GH�PD[LPDOH�WRHYRHU
����NJ�1�SHU�KD��'H�ELMEHKRUHQGH�PD[LPDOH�VWLNVWRISURGXFWLHV�XLW�GLHUOLMNH�PHVW�]LMQ
GDQ�����HQ�����NJ�SHU�KHFWDUH�YRRU�UHVS��GH�GURJH�JURQGHQ�]RQGHU�HQ�PHW�EHUHJHQLQJ�
����*HYRHOLJKHLGVDQDO\VH
������,QYORHG�YDQ�YHUVFKLOOHQGH�EHZHLGLQJVV\VWHPHQ
,Q ILJXXU���LV�GH�VWLNVWRIJLIW�SHU�KHFWDUH�ZHHUJHJHYHQ�ELM�YHUVFKLOOHQGH
EHZHLGLQJVV\VWHPHQ�YRRU�GURJH�HQ�YRFKWKRXGHQGH�JURQGHQ��2S�EHLGH�JURQGHQ�LV�HU
ZHLQLJ YHUVFKLO�LQ�VWLNVWRIWRHYRHU�WXVVHQ�EHSHUNW�HQ�RQEHSHUNW�ZHLGHQ��2S�GH�GURJH
JURQGHQ�LV�YRRU�VWDOYRHUHQ�HHQ�EUHHG�WUDMHFW�EHUHNHQG��'DDU�EOLMNW�GDW�GH
VWLNVWRIWRHYRHU�SHU�KHFWDUH�KRJHU�LV�GDQ�ELM�EHSHUNW�ZHLGHQ��'RRU�GH�JURWHUH�HIILFLsQWLH
ZDDUPHH�KHW�JUDV�ZRUGW�EHQXW��KRHIW�HU�QLHW�YHHO�1�YLD�YRHU�WH�ZRUGHQ�DDQJHNRFKW�HQ
NDQ�HU�YULM�YHHO�VWLNVWRI�YLD�NXQVWPHVW�ZRUGHQ�DDQJHYRHUG��%LM�VWDOYRHUHQ�EHVWDDW�GH
GLHUOLMNH�PHVW�HFKWHU�FRPSOHHW�XLW�VWDOPHVW�HQ�QLHW�XLW�GH�LQHIILFLsQWH�ZHLGHPHVW�
%LM RQEHSHUNW�HQ�EHSHUNW�ZHLGHQ�]LMQ�EHUHNHQLQJHQ�JHGDDQ�WRW�GH�PD[LPDDO�PRJHOLMNH
YHHEH]HWWLQJ��%LM�VWDOYRHUHQ�LV�GDW�QLHW�JHGDDQ��RPGDW�ELM�EHUHNHQLQJHQ�YRRU�GH
QLWUDDWXLWVSRHOLQJ�EOHHN�GDW�GH�QLWUDDWFRQFHQWUDWLHV�ODDJ�ZDUHQ�
������(IIHFWHQ�YDQ�HHQ�KRJHUH�PHONSURGXFWLH
,Q ILJXXU���LV�KHW�HIIHFW�YDQ�HHQ�KRJHUH�PHONSURGXFWLH�RS�GH�VWLNVWRIWRHYRHU
ZHHUJHJHYHQ��.RHLHQ�PHW�HHQ�KRJHUH�PHONSURGXFWLH�KHEEHQ�HHQ�KRJHUH�YDVWOHJJLQJ
YDQ�VWLNVWRI�LQ�PHON��PDDU�RRN�HHQ�KRJHUH�RSQDPH�YDQ�VWLNVWRI�YLD�YRHU�
(U LV�ZHLQLJ�WRW�JHHQ�YHUVFKLO�LQ�VWLNVWRIJHEUXLN�SHU�KHFWDUH�WXVVHQ�GH�EHLGH
SURGXFWLHQLYHDXV��'DW�EHWHNHQW�GDW�ELM�HHQ�JHOLMNH�YHHEH]HWWLQJ�HHQ�KRJHUH
PHONSURGXFWLH�QLHW�WRW�HHQ�KRJHU�JHEUXLN�YDQ�VWLNVWRI�OHLGW��+HW�PD[LPDDO�WRHODDWEDUH
RYHUVFKRW�UHJXOHHUW�RRN�KLHU�RS�GH]HOIGH�ZLM]H�GH�VWLNVWRIWRHYRHU�
������+HW�HIIHFW�YDQ�VQLMPDLV�RS�JUDDVGLHUEHGULMYHQ
'RRU�GH�WHHOW�YDQ�VQLMPDLV�RS�JUDDVGLHUEHGULMYHQ�YHUPLQGHUHQ�GH
EHZHLGLQJVPRJHOLMNKHGHQ�RPGDW�GH�RSSHUYODNWH�JUDV�DIQHHPW���'DDUQDDVW�LV�KHW
WRHJHVWDQH�VWLNVWRIRYHUVFKRW�RS�VQLMPDLV�ODJHU�GDQ�RS�JUDVODQG�HQ�LV�GH�WHHOW�YDQ
VQLMPDLV�JHYRHOLJ�YRRU�QLWUDDWXLWVSRHOLQJ�
9HUJHOLMNLQJ�YDQ�VLWXDWLHV�ZDDUELM�����HQ������YDQ�GH�EHGULMIVRSSHUYODNWH�XLW�PDLV
EHVWDDW��LV�XLWJHYRHUG�YRRU�YRFKWKRXGHQGH�JURQGHQ��ILJXXU�����'DDUXLW�EOLMNW�GDW�GH
VWLNVWRIWRHYRHU�SHU�KHFWDUH�RS�EHGULMYHQ�PHW�VQLMPDLV�ODJHU�LV�GDQ�RS�GH�EHGULMYHQ�PHW
DOOHHQ JUDVODQG��'DW�ZRUGW�YHURRU]DDNW�GRRU�KHW�ODJHUH�WRHJHVWDQH�VWLNVWRIRYHUVFKRW�RS
GH PDwVSHUFHOHQ��$OV�GH�VWLNVWRIJLIW�SHU�KHFWDUH�JUDVODQG�DSDUW�ZRUGW�EHUHNHQG��LV�GH]H
JRHG�YHUJHOLMNEDDU�PHW�GLH�YDQ�GH�EHGULMYHQ�PHW�DOOHHQ�JUDVODQG�
������'H�LQYORHG�YDQ�HHQ�KRJHUH�VWLNVWRIH[FUHWLH
'H VWLNVWRIRSQDPH�LQ�KHW�JHEUXLNWH�PRGHO�LV�YRRU�PHONYHH�����ODJHU�GDQ�ZRUGW
EHUHNHQG�GRRU�.HWHODDUV�HQ�YDQ�GHU�0HHU���������9RRU�MRQJYHH�RXGHU�GDQ���MDDU�ZRUGW
HHQ������KRJHUH�VWLNVWRIH[FUHWLH�EHUHNHQG�HQ�YRRU�NDOYHUHQ��MRQJHU�GDQ���MDDU��LV�GH
EHUHNHQGH�H[FUHWLH�JHOLMN��'H�VWLNVWRIH[FUHWLHV��]RDOV�GH]H�ZRUGHQ�EHUHNHQG�GRRU
7DPPLQJD�HW DO� �������NRPHQ�XLW�RS�HHQ�YHUJHOLMNEDDU�QLYHDX�DOV�.HWHODDUV�HQ�YDQ
GHU�0HHU��������
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'RRU�GH�KLHU�JHKDQWHHUGH�VWULNWH�WRHSDVVLQJ�YDQ�GH�YRHGHUQRUPHQ��9DQ�(V�������
7DPPLQJD�HW DO�� ������ZRUGHQ�GH�GLHUHQ�PRJHOLMN�HUJ�HIILFLsQW�JHYRHUG��,Q�GH
SUDNWLMN ZRUGW�HHQ�GHUJHOLMNH�HIILFLsQWLH�PRPHQWHHO�QRJ�QDXZHOLMNV�JHUHDOLVHHUG�
(HQ HYHQWXHOH�KRJHUH�VWLNVWRIEHKRHIWH�YDQ�PHONYHH�GDQ�ZDDUPHH�LQ�GLW�UDSSRUW�LV
JHUHNHQG�RI�HHQ�KRJHUH�VWLNVWRIYRRU]LHQLQJ�YRRU�KHW�YHH�GDQ�QRRG]DNHOLMN�OHLGW�LQ�DOOH
JHYDOOHQ�WRW�HHQ�KRJHUH�VWLNVWRIDDQYRHU�YLD�UXZ��HQ�NUDFKWYRHU��2P�KHW
VWLNVWRIRYHUVFKRW�QLHW�WH�KRRJ�WH�ODWHQ�ZRUGHQ��PRHW�GDQ�GH�NXQVWPHVWJLIW�ZRUGHQ
YHUPLQGHUG��,Q�SDUDJUDDI���������GH�XLWZLVVHOLQJ�YDQ�NXQVWPHVWVWLNVWRI�HQ�YRHUVWLNVWRI�
LV DO�DDQJHJHYHQ�GDW�HHQ�YHUPLQGHULQJ�YDQ�GH�NXQVWPHVWJLIW�PHW���NJ�OHLGW�WRW�HHQ
GDOLQJ�YDQ�KHW�RYHUVFKRW�PHW�RQJHYHHU������NJ��2P�KHW�RYHUVFKRW�GXV���NJ�1�WH�ODWHQ
GDOHQ��PRHW�GH�EHPHVWLQJ�GXV�GDOHQ�PHW�������� �����NJ�1��'LW�LV�XLWJHZHUNW�LQ�HHQ
YRRUEHHOG��WDEHO���

7DEHO ���6WLNVWRIDDQNRRS�YLD�YRHU�HQ�NXQVWPHVW��VWLNVWRIRYHUVFKRW�HQ�±H[FUHWLH�SHU�KD
HQ GH�WRWDOH�VWLNVWRIWRHGLHQLQJ�LQ�GH�YRUP�YDQ�ZHLGHPHVW��VWDOPHVW�HQ�NXQVWPHVW�LQ�NJ
SHU�KD�YRRU�HHQ�EHGULMI�RS�GURJH�]DQGJURQG�

/DJH
VWLNVWRIXLWVFKHLGLQJ

+RJH
VWLNVWRIXLWVFKHLGLQJ

9HHEH]HWWLQJ��PN�KD� ��� ���
1�DDQNRRS��UXZ��HQ�NUDFKWYRHU��NJ�KD���D� ��� ���
1�DDQNRRS�NXQVWPHVW��NJ�KD���E� �� ��
1�DIYRHU��PHON�HQ�YOHHV��LQFOXVLHI
GLHUFRUUHFWLH��NJ�KD���F�

��� ���
1�RYHUVFKRW��D���E�±�F� ��� ���
1 H[FUHWLH�SHU�NRH��LQFO��MRQJYHH���PLQXV
1+��

��� ���
1�H[FUHWLH��PLQXV�1+���NJ�KD� ��� ���
1�WRHYRHU�QDDU�SHUFHHO��NJ�KD� ������� ���� ��������� ����
,Q KHW�YRRUEHHOG�LV�GH�VWLNVWRIRSQDPH�SHU�NRH��LQFOXVLHI�MRQJYHH��PHW�RQJHYHHU����NJ
YHUKRRJG��ELM�HHQ�YHHEH]HWWLQJ�YDQ���PN�SHU�KD�LV�GDW����NJ�1�SHU�KD��,Q�GH�IRUPXOH
YRRU�GH�PLQHUDOHQEDODQV�ZRUGW�GH�DDQYRHUSRVW�1YRHU�GDQ�PHW����HHQKHGHQ�YHUKRRJG
1RYHU� �1NP����1YRHU�� ����±�1PHON�YOHHV

'DW EHWHNHQW�GDW�KHW�VWLNVWRIRYHUVFKRW�PHW����NJ�VWLMJW��2P�GLW�WH�JURWH�RYHUVFKRW�WH
ODWHQ GDOHQ��PRHW�PLQGHU�NXQVWPHVW�ZRUGHQ�DDQJHYRHUG��'RRU�GH�ODJHUH�NXQVWPHVWJLIW
ZRUGW HU�PLQGHU�JUDV�JHSURGXFHHUG�HQ�PRHW�HU�PHHU�YRHU�ZRUGHQ�DDQJHNRFKW��(HQ
GDOLQJ�YDQ�GH�NXQVWPHVWJLIW�PHW���NJ�1�SHU�KD�OHLGW�WRW�HHQ�H[WUD�VWLNVWRIDDQNRRS�YLD
YRHU YDQ�RQJHYHHU������NJ��3HU�VDOGR�UHVXOWHHUW�GDW�LQ�HHQ�GDOLQJ�YDQ�KHW
VWLNVWRIRYHUVFKRW�PHW������NJ�1��2P�KHW�VWLNVWRIRYHUVFKRW�GXV����NJ�WH�ODWHQ�GDOHQ�
PRHW GH�NXQVWPHVWJLIW�GXV�PHW�RQJHYHHU��������� ����NJ�1�ZRUGHQ�YHUODDJG��'H
VWLNVWRIDDQNRRS�YLD�YRHU�ZRUGW�GXV�VRP�YDQ�GH�H[WUD�VWLNVWRIEHKRHIWH�����NJ�
YHUPHHUGHUG�PHW�GH�H[WUD�1�GLH�QRGLJ�LV�RP�GH�YHUPLQGHUGH�NXQVWPHVWDDQYRHU�WH
FRPSHQVHUHQ�����[������ ����NJ�1���,Q�WRWDDO�LV�GDW����NJ�1�DDQNRRS�YLD�YRHU��'H
QLHXZH�VLWXDWLH�LV�GDQ�
1RYHU� ��1NP�±��������1YRHU������������±�1PHON�YOHHV
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+HW VWLNVWRIRYHUVFKRW�LV�GDQ�ZHHU�RS�KHW�WRHJHVWDQH�QLYHDX��'H�VWLNVWRIH[FUHWLH�PHW
GLHUOLMNH�PHVW�QHHPW�LQ�GDW�JHYDO�WRH�PHW�FD�����NJ�1�WRH��HU�WUHHGW������YHUOLHV�RS
GRRU�DPPRQLDNHPLVVLH�GH�H[WUD�VWLNVWRIYRRU]LHQLQJ�YRRU�KHW�YHH���'H�VWLNVWRIWRHYRHU
YLD NXQVWPHVW�GDDOW�HFKWHU�FD�����NJ�1�SHU�KD��3HU�VDOGR�]DO�KHW�WRWDOH�VWLNVWRIJHEUXLN
SHU�KHFWDUH�GXV�PHW����NJ�1�DIQHPHQ��2S�HHQ�WRWDOH�VWLNVWRIWRHYRHU�YDQ�����NJ�1
YRRU�GH�GURJH�JURQGHQ�LV�GDW�ELMQD�����
'H]H GDOLQJ�YDQ�GH�VWLNVWRIDDQYRHU�SHU�KHFWDUH�WUHHGW�RS�LQ�HHQ�VLWXDWLH�ZDDU�KHW
WRHODDWEDUH�VWLNVWRIRYHUVFKRW�SHU�KHFWDUH�DO�LV�EHUHLNW�
������0DQDJHPHQW�LQYORHGHQ
'H WHFKQLVFKH�UHVXOWDWHQ�YDQ�%%35�]LMQ�KDDOEDDU�YRRU�EHGULMYHQ�PHW�HHQ�JRHG
PDQDJHPHQW��GH�+DDQ���������'DW�EHWHNHQW�GDW�HU�GXV�HHQ�JURHS�EHGULMYHQ�LV�ZDDUYRRU
GH UHVXOWDWHQ�WH�KRRJ�JHJUHSHQ�]LMQ��:DW�JHEHXUW�HU�ELM�GH�UDQGYRRUZDDUGH�YDQ
0,1$6 RS�GHUJHOLMNH�EHGULMYHQ"
2P HHQ�DQGHU�PDQDJHPHQW�WH�VLPXOHUHQ�]LMQ�LQ�%%35�GH�YHUYRHGHULQJVYHUOLH]HQ
YHUGULHYRXGLJG��'DDUGRRU�ZRUGW�GXV�HHQ�JURWHU�GHHO�YDQ�KHW�UXZ��HQ�NUDFKWYRHU�QLHW
EHQXW��PDDU�JDDW�UHFKWVWUHHNV�QDDU�GH�PHVW��$DQYXOOHQG�GDDURS�LV�DOOHHQ�PDDU�UXZYRHU
�JUDVNXLO��DDQJHNRFKW�PHW�HHQ�VWLNVWRIJHKDOWH�YDQ����JUDP�SHU�NJ�GURJH�VWRI�HQ�HHQ
ODJHU 9(0�JHKDOWH�GDQ�GH�VQLMPDLV���'DDUGRRU�ZRUGHQ�KHW�VWLNVWRIJHKDOWH�LQ�KHW
UDQWVRHQ�HQ�GH�NUDFKWYRHUEHKRHIWH�YHUKRRJG��,Q�GH�EHUHNHQLQJ�YDQ�GH�&RPPLVVLH
7DPPLQJD�ZRUGHQ�GH�YRHUYHUOLH]HQ�WRHJHUHNHQG�DDQ�GH�VWLNVWRIH[FUHWLH��'H]H
UHNHQZLM]H�ZRUGW�RRN�LQ�GLW�UDSSRUW�JHYROJG��'LW�PDQDJHPHQW�ZRUGW�KLHU�DDQJHGXLG
PHW ³VORUGLJ´��YDQZHJH�GH�KRJHUH�YRHUYHUOLH]HQ�
%LM ODJH�YHHEH]HWWLQJHQ��ZDDU�KHW�PD[LPDDO�WRHODDWEDUH�VWLNVWRIRYHUVFKRW�QRJ�QLHW
ZRUGW RYHUVFKUHGHQ���OHLGW�GH]H�³VORUGLJH´�YDULDQW�WRW�HHQ�KRJHU�VWLNVWRIRYHUVFKRW��'DW
NRPW GRRU�HHQ�NOHLQHU�UXZYRHURYHUVFKRW�HQ�ELM�GH�LHWV�KRJHUH�YHHEH]HWWLQJHQ�GRRU�HHQ
JURWHUH�NXQVWPHVWDDQNRRS��(U�PRHW�GDQ�YDQZHJH�GH�KRJHUH�YRHUYHUOLH]HQ�PHHU�YRHU
ZRUGHQ JHSURGXFHHUG��=RGUD�KHW�VWLNVWRIRYHUVFKRW�KHW�WRHODDWEDDU�PD[LPXP�EHUHLNW�
OHLGW�GH�JURWHUH�VWLNVWRIDDQNRRS�YLD�YRHU�WRW�HHQ�ODJHUH�NXQVWPHVWDDQNRRS�LQ
YHUJHOLMNLQJ�PHW�GH�EDVLV�ZHUNZLM]H��ILJXXU�����=RDOV�DO�LV�DDQJHJHYHQ�LQ�SDUDJUDDI
�������LV�HU�ELM�HHQ�KRJHUH�DDQYRHU�YDQ�VWLNVWRI�YLD�UXZ��HQ�NUDFKWYRHU�HHQ�ODJHUH
NXQVWPHVWDDQYRHU�QRGLJ�
%LM GH�³VORUGLJH´�YDULDQW�LV�GH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH�ZHO�GXLGHOLMN�KRJHU��]HOIV
KRJHU�GDQ�GH�IRUIDLWDLUH�ZDDUGHQ�ZDDUPHH�GH�FRPPLVVLH�7DPPLQJD�UHNHQW
�7DPPLQJD�HW DO� ������ILJXXU������$OV�YHUYROJHQV�KHW�VWLNVWRIJHEUXLN�YLD�GLHUOLMNH
PHVW�HQ�NXQVWPHVW�ZRUGW�YHUJHOHNHQ�PHW�GH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH�YRRU�GH
EDVLVVLWXDWLH�HQ�GH�³VORUGLJH´�YDULDQW��GDQ�EOLMNW�GDW�GH]H�ODDWVWH�LQ�HON�JHYDO�QLHW�WRW
HHQ�KRJHUH�VWLNVWRIJHEUXLN�SHU�KHFWDUH�OHLGW��ILJXXU�����2RN�LQ�GH�³VORUGLJH´YDULDQW
ZRUGW GH�WRWDOH�VWLNVWRIWRHYRHU�SHU�KHFWDUH�EHJUHQVG�GRRU�KHW�PD[LPDDO�WRHODDWEDUH
VWLNVWRIYHUVFKRW�
8LW KHW�YRRUJDDQGH�PDJ�ZRUGHQ�JHFRQFOXGHHUG�GDW�KHW�WRWDOH�VWLNVWRIJHEUXLN�YLD
GLHUOLMNH�PHVW�HQ�NXQVWPHVW�SHU�KHFWDUH�VOHFKWV�LQ�EHSHUNWH�PDWH�ZRUGW�EHwQYORHG�GRRU
GH VWLNVWRIH[FUHWLH�YDQ�KHW�YHH�HQ�GRRU�HHQ�SUHFLH]H�EHGULMIVYRHULQJ��'H
EHGULMIVHFRQRPLVFKH�UHVXOWDWHQ�]XOOHQ�HFKWHU�ZHO�GHJHOLMN�YHUVFKLOOHQ��PDDU�YDOOHQ
EXLWHQ�KHW�EHVWHN�YDQ�GLW�UDSSRUW�
(HQ EHODQJULMN�HIIHFW�YDQ�GH�³VORUGLJH´�YDULDQW�LV�GDW�GH�PD[LPDOH�YHHEH]HWWLQJ
ZDDUELM�QRJ�EHZHLGLQJ�PRJHOLMN�LV��RI�ZDDUELM�PHVWDIYRHU�QRJ�QLHW�QRRG]DNHOLMN�LV�
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YHHO�ODJHU�OLJW�GDQ�ELM�GH�EDVLVVLWXDWLH��ILJXXU������%LM�GLH�ODJHUH�YHHEH]HWWLQJ�KRRUW�ELM
GH ³VORUGLJH´�YDULDQW�HFKWHU�ZHO�HHQ�KRJH�VWLNVWRIH[FUHWLH��ILJXXU�����
9RRU�GH�GURJH�JURQGHQ�ZRUGHQ�YHUJHOLMNEDUH�HIIHFWHQ�JHYRQGHQ�
������,QYORHG�YDQ�RQWZDWHULQJ�RS�GH�VWLNVWRIWRHGLHQLQJ�
,Q GH�EHUHNHQLQJHQ�LV�YRRU�YRFKWKRXGHQGH�JURQGHQ�XLWJHJDDQ�YDQ�HHQ�]DQGJURQG�PHW
HHQ�*W�,9��2S�GH]H�JURQG�WUHHGW�ZHLQLJ�GURRJWHVFKDGH�RS�HQ�LV�JHHQ�VSUDNH�YDQ
ZDWHURYHUODVW��+HW�HIIHFW�YDQ�]DQGJURQGHQ�PHW�HHQ�EHWHUH�HQ�HHQ�VOHFKWHUH�RQWZDWHULQJ
RS GH�VWLNVWRIDDQYRHU�SHU�KHFWDUH�LV�ZHHUJHJHYHQ�LQ�ILJXXU����
2S GH�GURJHUH�JURQG��HHQ�]DQGJURQG�PHW�*W�9��LV�ELM�HHQ�ODJHUH�YHHEH]HWWLQJ�YDQ����
PN SHU�KD�VSUDNH�YDQ�HHQ�KRJHUH�WRHYRHU��'DW�ZRUGW�JHKHHO�YHURRU]DDNW�GRRU�GH
KRJHUH�EHPHVWLQJ�GLH�QRGLJ�LV�RP�YROGRHQGH�HLJHQ�UXZYRHU�WH�ZLQQHQ��%LM�����PN�SHU
KD LV�0,1$6�QRJ�QLHW�HHQ�EHSHUNHQGH�IDFWRU��%LM�GH�KRJHUH�YHHEH]HWWLQJHQ������HQ����
PN SHU�KD��VWHOW�0,1$6�DO�JUHQ]HQ�DDQ�GH�EHPHVWLQJ��GDDU�LV�KHW�WRWDOH�VWLNVWRIJHEUXLN
SHU�KHFWDUH�ODJHU�GDQ�ELM�GH�EDVLVVLWXDWLH��9RRU�GH�JURQG�PHW�HHQ�VOHFKWHUH�RQWZDWHULQJ
�*W�,,,��PLQGHU�GURRJWHVFKDGH��PHHU�ZDWHURYHUODVW��LV�VSUDNH�YDQ�HHQ�JHOLMNH�RI�HHQ
ODJHU VWLNVWRIJHEUXLN�SHU�KHFWDUH��'H�JHOLMNH�VWLNVWRIWRHGLHQLQJ�ZRUGW�JHUHDOLVHHUG�LQ
GH VLWXDWLH�ZDDUELM�0,1$6�QRJ�QLHW�EHSHUNHQG�LV�YRRU�GH�EHPHVWLQJ��%LM�GH
YHHEH]HWWLQJ�YDQ�����HQ�����PN�SHU�KD�VWHOW�0,1$6�DO�JUHQ]HQ�DDQ�GH�EHPHVWLQJ�HQ�LV
GH WRWDOH�VWLNVWRIWRHGLHQLQJ�ODJHU�

���1LWUDDWXLWVSRHOLQJ�RS�JUDDVYHHEHGULMYHQ

����'URJH�HQ�YRFKWKRXGHQGH�JURQGHQ
GURJH JURQGHQ
,Q ILJXXU����LV�GH�EHUHNHQGH�QLWUDDWFRQFHQWUDWLH�ZHHUJHJHYHQ�YRRU�HON�V\VWHHP�YDQ
EHZHLGLQJ�HQ�YRRU�VWDOYRHUHQ��'H�ERYHQVWH�OLMQ�LV�YRRU�RQEHSHUNW�ZHLGHQ��GH
PLGGHOVWH�YRRU�EHSHUNW�ZHLGHQ�HQ�GH�RQGHUVWH�LV�YRRU�VWDOYRHUHQ��2S�GH�KRUL]RQWDOH�DV
LV QX�JHHQ�YHHEH]HWWLQJ�PHHU�JHJHYHQ��PDDU�GH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH�
%LM RQEHSHUNW�ZHLGHQ�LV�HU�VSUDNH�YDQ�HHQ�VWLMJLQJ�WRW�ERYHQ�KHW�WRHJHVWDQH�QLYHDX�YDQ
�� PJ�QLWUDDW�SHU�OLWHU��+HW�V\VWHHP�YDQ�GDJ�HQ�QDFKW�ZHLGHQ�ZRUGW�RS�GH�GURJH
JURQGHQ�HFKWHU�ZHLQLJ�WRHJHSDVW�
%LM GH�OLMQ�YDQ�EHSHUNW�ZHLGHQ�LV�HU�HHUVW�VSUDNH�YDQ�HHQ�VWLMJLQJ�WRW�KHW�QLYHDX�YDQ���
PJ QLWUDDW�SHU�OLWHU��'DDUQD�VWDELOLVHHUW�KHW�]LFK�URQG�GLH�ZDDUGH��%LM�GH�WZHH�PHHVW
OLQNVH�SXQWHQ�YDQ�GH]H�OLMQ�LV�GH�YHHEH]HWWLQJ�]R�ODDJ�GDW�GH�YRHUEHKRHIWH�QRJ�JHKHHO
NDQ�ZRUGHQ�JHGHNW�YLD�HHQ�GH�HLJHQ�WHHOW�YDQ�JUDV��PHW�KHW�ELMEHKRUHQGH
NXQVWPHVWJHEUXLN���%LM�KHW�GHUGH�SXQW�YDQ�GH�OLMQ�YRRU�GH�GURJH�JURQGHQ�NDQ�GH
YRHUEHKRHIWH�QLHW�PHHU�JHKHHO�ZRUGHQ�JHGHNW�XLW�HLJHQ�WHHOW��0,1$6�EHJLQW�GDQ�WH
ZHUNHQ HQ�EHSHUNW�GH�DDQYRHUPRJHOLMNKHGHQ�YDQ�NXQVWPHVW��%LM�GH�VLWXDWLHV�YHUGHU
QDDU�UHFKWV��PHW�GH�KRJHUH�YHHEH]HWWLQJHQ��ZRUGW�KHW�JHEUXLN�YDQ�NXQVWPHVW�VWHHGV
YHUGHU�EHSHUNW�HQ�GH�DDQNRRS�YDQ�UXZYRHU�VWHHGV�YHUGHU�YHUJURRW��'RRU�GH]H
YHUPLQGHULQJ�YDQ�GH�NXQVWPHVWJLIW��KHW�ODJHUH�VWLNVWRIJHKDOWH�LQ�KHW�ZHLGHJUDV�HQ�GH
WRHQHPHQGH�KRHYHHOKHLG�ELMYRHGLQJ�PHW�VQLMPDLV�GDDOW�GH�VWLNVWRIEHODVWLQJ�SHU�NRH�YLD
ZHLGHPHVW��2QGDQNV�KHW�JURWHUH�DDQWDO�GLHUHQ�EOLMIW�GH�VWLNVWRIEHODVWLQJ�SHU�KHFWDUH
RQJHYHHU�JHOLMN��'DDUGRRU�EOLMIW�RRN�GH�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU
JHOLMN�HQ�EOLMIW�OLJJHQ�URQG�GH����PJ�SHU�OLWHU�
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%LM VWDOYRHUHQ�LV�HU�HHUVW�RRN�VSUDNH�YDQ�HHQ�VWLMJLQJ�YDQ�GH�QLWUDDWFRQFHQWUDWLH��'H
WRWDOH VWLNVWRIWRHGLHQLQJ�SHU�KHFWDUH�VWLMJW�QRJ�VWHHGV��PDDU�RRN�GH�EHPHVWLQJ
�EHVWDDQGH�XLW�GH�ZHUN]DPH�VWLNVWRI�XLW�GH�GLHUOLMNH�PHVW�HQ�XLW�GH�NXQVWPHVW��QHHPW
QRJ WRH��+HW�WRHODDWEDUH�VWLNVWRIRYHUVFKRW�LV�QRJ�VWHHGV�QLHW�RYHUVFKUHGHQ��2S�KHW
PRPHQW�GDW�KHW�WRHODDWEDUH�VWLNVWRIRYHUVFKRW�ZRUGW�EHUHLNW��JDDW�KHW�NXQVWPHVWJHEUXLN
GDOHQ��'H�WRWDOH�VWLNVWRIWRHYRHU��GH�ZHUN]DPH�HQ�QLHW�ZHUN]DPH�VWLNVWRI�XLW�GLHUOLMNH
PHVW�HQ�GH�VWLNVWRI�XLW�NXQVWPHVW��EOLMIW�RS�HHQ�JHOLMN�QLYHDX��2PGDW�GH�EHPHVWLQJ�RS
JUDVODQG��EHVWDDQGH�XLW�NXQVWPHVW�HQ�GH�ZHUN]DPH�VWLNVWRI�XLW�GH�GLHUOLMNH��VWDO�PHVW�
ODJHU ZRUGW��GDDOW�RRN�GH�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�
YRFKWKRXGHQGH�JURQGHQ
2S GH�YRFKWKRXGHQGH�JURQGHQ�LV�GH�QLWUDDWFRQFHQWUDWLH�ODJHU��ILJXXU������'DW�ZRUGW
YHURRU]DDNW�GRRU�GH�VWHUNHUH�GHQLWULILFDWLH�YDQ�QLWUDDW�LQ�GH�ERYHQJURQG��9DQ�GH
KRHYHHOKHLG�PLQHUDOH�1�LQ�GH�ERGHP�JDDW�VOHFKWV������DOV�QLWUDDW�QDDU�KHW�ERYHQVWH
JURQGZDWHU��]LH�RRN�DQQH[�����2S�GH�GURJH�JURQGHQ�LV�GDW������
'H VWLMJLQJ�YDQ�GH�QLWUDDWFRQFHQWUDWLH�RS�GH�YRFKWKRXGHQGH�JURQGHQ�ZRUGW�LQ�KHW
OLQNHU GHHO�YDQ�GH�OLMQHQ�YRRU�RQEHSHUNW�HQ�EHSHUNW�ZHLGHQ�YHURRU]DDNW�GRRU�HHQ
VWLMJHQG�DDQWDO�GLHUHQ�HQ�HHQ�VWLMJHQG�JHEUXLN�YDQ�NXQVWPHVW�1��'H�OLMQ�YDQ�RQEHSHUNW
ZHLGHQ VWRSW�HHUGHU�RPGDW�EHZHLGLQJ�WHFKQLVFK�QLHW�PHHU�PRJHOLMN�LV��%LM�EHSHUNW
ZHLGHQ JDDW�GH�OLMQ�HHQ�GDOHQGH�WHQGHQV�YHUWRQHQ�ELM�HHQ�VWLNVWRIH[FUHWLH�YDQ�����NJ�1
SHU�KHFWDUH�YODNW�GH�OLMQ�DI��'DQ�GZLQJW�0,1$6�HHQ��EHSHUNLQJ�YDQ�GH�NXQVWPHVWJLIW
DI��'H�GDOLQJ�LQ�QLWUDDWFRQFHQWUDWLH�GLH�YHUYROJHQV�RSWUHHGW�ZRUGW�YHURRU]DDNW�GRRU
HHQ�EHSHUNLQJ�LQ�GH�EHZHLGLQJVGXXU�YDQ����QDDU���XXU�SHU�GDJ��HHQ�WRHQDPH�YDQ�GH
KRHYHHOKHLG�ELMYRHGLQJ�YDQ�VQLMPDLV�HQ�HHQ�GDOHQGH�NXQVWPHVWJLIW��2PGDW�GH
VWLNVWRIWRHYRHU�RS�GH�YRFKWKRXGHQGH�JURQGHQ�RS�HHQ�KRJHU�QLYHDX�OLJW�GDQ�RS�GH
GURJH JURQGHQ�LV�KHW�HIIHFW�YDQ�GH�GDOHQGH�VWLNVWRIJLIW�YLD�NXQVWPHVW�YHHO�VWHUNHU�
����*HYRHOLJKHLGVDQDO\VH
������(IIHFW�YDQ�EHUHJHQLQJ�YDQ�GURJH�JURQGHQ
,Q ILJXXU����LV�YRRU�VLWXDWLHV�RS�GURJH�JURQGHQ�PHW�HQ�]RQGHU�EHUHJHQLQJ�GH
QLWUDDWFRQFHQWUDWLH�ZHHUJHJHYHQ��'H�JURWH�YLHUNDQWH�EORNNHQ�]LMQ�GH�VLWXDWLHV�PHW
EHUHJHQLQJ��'H�QLWUDDWFRQFHQWUDWLH�OLJW�RS�EHUHJHQGH�JURQGHQ�ODJHU�RPGDW�GH
VWLNVWRIRQWWUHNNLQJ�GRRU�KHW�JUDV�KRJHU�LV�GDQ�RS�GH�RQEHUHJHQGH�JURQGHQ��:HO�JHOGHQ
YRRU�EHLGH�VLWXDWLHV�GH]HOIGH�EHSHUNLQJHQ�WHQ�DDQ]LHQ�YDQ�GH�VWLNVWRIRYHUVFKRWWHQ�RS
KHW�EHGULMI�
������(IIHFWHQ�YDQ�HHQ�KRJHUH�PHONSURGXFWLH
,Q ILJXXU����LV�KHW�HIIHFW�YDQ�HHQ�KRJHUH�PHONSURGXFWLH�ZHHUJHJHYHQ��.RHLHQ�PHW�HHQ
KRJHUH�PHONSURGXFWLH�KHEEHQ�HHQ�KRJHUH�YDVWOHJJLQJ�YDQ�VWLNVWRI�LQ�PHON��PDDU�RRN
HHQ�KRJHUH�RSQDPH�YDQ�VWLNVWRI�YLD�YRHU��3HU�VDOGR�LV�GH�VWLNVWRIH[FUHWLH�SHU�GLHU
KRJHU���'DW�EHWHNHQW�GDW�YHUKRJLQJ�YDQ�GH�PHONSURGXFWLH�SHU�NRH�ELM�HHQ�JHOLMNH
YHHEH]HWWLQJ�OHLGW�WRW�HHQ�KRJHUH�VWLNVWRIH[FUHWLH��2PJHNHHUG�JHOGW�GXV�GDW�ELM�HHQ
JHOLMNH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH�HQ�HHQ�WRHQHPHQGH�PHONSURGXFWLH�GH�YHHEH]HWWLQJ
GDDOW�
$OV GH�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�ZRUGW�XLWJH]HW�WHJHQ�GH
VWLNVWRIH[FUHWLH�SHU�KHFWDUH�LV�HU�ZHLQLJ�YHUVFKLO�WXVVHQ�GH�EHLGH�SURGXFWLHQLYHDXV�
'DW EHWHNHQW�GDW�ELM�HHQ�JHOLMNH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH�HHQ�KRJHUH�PHONSURGXFWLH
QLHW WRW�HHQ�KRJHUH�QLWUDDWFRQFHQWUDWLH�KRHIW�WH�OHLGHQ�
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������+HW�HIIHFW�YDQ�VQLMPDLV�RS�JUDDVGLHUEHGULMYHQ�
'RRU�GH�WHHOW�YDQ�VQLMPDLV�RS�JUDDVGLHUEHGULMYHQ�YHUPLQGHUHQ�GH
EHZHLGLQJVPRJHOLMNKHGHQ�RPGDW�GH�RSSHUYODNWH�JUDV�DIQHHPW���'DDUQDDVW�LV�KHW
WRHJHVWDQH�VWLNVWRIRYHUVFKRW�RS�VQLMPDLV�ODJHU�GDQ�RS�JUDVODQG�HQ�LV�GH�WHHOW�YDQ
VQLMPDLV�JHYRHOLJ�YRRU�QLWUDDWXLWVSRHOLQJ�
9HUJHOLMNLQJ�YDQ�VLWXDWLHV�ZDDUELM�����HQ������YDQ�GH�EHGULMIVRSSHUYODNWH�XLW�PDLV
EHVWDDW��LV�XLWJHYRHUG�YRRU�YRFKWKRXGHQGH�JURQGHQ���ILJXXU�����'DDUXLW�EOLMNW�GDW�GH
QLWUDDWFRQFHQWUDWLH�SHU�OLWHU�RS�EHGULMYHQ�PHW�VQLMPDLV�ODJHU�RI�JHOLMN�LV�DDQ�GLH�RS�GH
EHGULMYHQ�PHW�DOOHHQ�JUDVODQG�
������+HW�HIIHFW�YDQ�HHQ�KRJHUH�VWLNVWRIH[FUHWLH�SHU�GLHU
,Q GH�EHUHNHQGH�VLWXDWLH�PHW�HHQ�KRJHUH�VWLNVWRIH[FUHWLH��GLH�LV�ZHHUJHJHYHQ�LQ�WDEHO���
LV GH�VWLNVWRIH[FUHWLH�RS�VWDO�MXLVW�KRJHU�HQ�GLH�LQ�GH�ZHLGH�QDJHQRHJ�JHOLMN��'H
QLWUDDWXLWVSRHOLQJ�YLD�XULQH�]DO�GDQ�ELMQD�JHOLMN�]LMQ�DDQ�GH�VLWXDWLH�PHW�QRUPDOH
H[FUHWLH��'RRU�HHQ�ODJHUH�EHPHVWLQJ��]DO�HFKWHU�GH�XLWVSRHOLQJ�DOV�JHYROJ�YDQ�GLH
EHPHVWLQJ�ZHO�ZDW�ODJHU�]LMQ��(HQ�KRJHUH�VWLNVWRIH[FUHWLH�SHU�GLHU�OHLGW�GDQ�QLHW�WRW�HHQ
KRJHUH�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�
2RN YRRU�GH�VLWXDWLHV�ZDDUELM�LV�JHUHNHQG�PHW�KRJHUH�VWLNVWRIH[FUHWLHV�HQ�JURWHUH
YRHUYHUOLH]HQ��LV�GH�QLWUDDWXLWVSRHOLQJ�QLHW�VWHUNHU�GDQ�LQ�GH�EDVLVVLWXDWLH��'RRU�GH
JURWHUH�VWLNVWRIDDQYRHU�YLD�YRHU��LV�GH�NXQVWPHVWDDQYRHU�ODJHU�ELM�GH�KRJHUH
YHHEH]HWWLQJHQ��'DDUGRRU�GDDOW�KHW�VWLNVWRIJHKDOWH�YDQ�KHW�JUDV��7HYHQV�]DO�GH�GLUHFWH
XLWVSRHOLQJ�GRRU�GH�EHPHVWLQJ�DIQHPHQ��%LM�GH�ODJHUH�YHHEH]HWWLQJHQ�LV�HU�VSUDNH�YDQ
HHQ�JHOLMNH�RI�HHQ�LHWV�KRJHU�NXQVWPHVWJHEUXLN��LQ�GLH�VLWXDWLHV�]DO�GH�XLWVSRHOLQJ
JHOLMN�RI�OLFKW�KRJHU�]LMQ��'RRU�GH�ODJHUH�WRHJHVWDQH�VWLNVWRIRYHUVFKRWWHQ�RS�GURJH
JURQGHQ��WUHHGW�KHW�HIIHFW�YDQ�HHQ�OLFKW�YHUKRRJGH�NXQVWPHVWDDQYRHU�DO�RS�ELM�HHQ
YHHEH]HWWLQJ�YDQ�����PHONNRHLHQ�SHU�KHFWDUH�
$OV GRRU�HHQ�PLQGHU�HIILFLsQWH�EHZHLGLQJ��]RDOV�KHW�LQVFKDUHQ�ELM�ODJH�RSEUHQJVWHQ��GH
VWLNVWRIRSQDPH�YDQ�GH�GLHUHQ�ZRUGW�YHUKRRJG��]DO�DOV�JHYROJ�YDQ�HHQ�KRJHUH
VWLNVWRIXLWVFKHLGLQJ�XLW�GH�XULQH�GH�QLWUDDWXLWVSRHOLQJ�XLW�XULQHSOHNNHQ�WRHQHPHQ�
%HUHNHQLQJHQ�JHYHQ�DDQ�GDW�HHQ�YHUKRJLQJ�YDQ�KHW�YRHUUDQWVRHQ�PHW�����2(%�OHLGW
WRW HHQ�YHUKRJLQJ�YDQ�GH�QLWUDDWFRQFHQWUDWLH�YDQ�KHW�ERYHQVWH�JURQGZDWHU�PHW���PJ
SHU�OLWHU��'H�KRJHUH�VWLNVWRIXLWVSRHOLQJ��GRRU�LQHIILFLsQW�ZHLGHQ�ZRUGW�ZHHU�WHQLHW
JHGDDQ�GRRU�GH�ODJHUH�NXQVWPHVWJLIW��3HU�VDOGR�OHLGW�KHW�QLHW�WRW�HHQ�KRJHUH
QLWUDDWXLWVSRHOLQJ�
������(IIHFW�YDQ�YURHJHU�RSVWDOOHQ
,Q GH�DQQH[����RYHU�EHZHLGLQJ��LV�DO�DDQJHJHYHQ�GDW�GH�LQYORHG�YDQ�GH�ODWHUH
XULQHSOHNNHQ�RS�GH�QLWUDDWXLWVSRHOLQJ�JURWHU�LV�GDQ�YDQ�XULQHSOHNNHQ�GLH�HHUGHU�LQ�KHW
VHL]RHQ�RQWVWDDQ��'RRU�HHUGHU�RSVWDOOHQ�]LMQ�GH]H�UHODWLHI�RQJXQVWLJH�XULQHSOHNNHQ�WH
YRRUNRPHQ��'DDUGRRU�NDQ�GH�QLWUDDWXLWVSRHOLQJ�ZRUGHQ�EHSHUNW�HQ�]DO�GH
QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�ODJHU�]LMQ��9HOGRQGHU]RHN�KHHIW
DDQJHWRRQG�GDW�KRHYHHOKHGHQ�PLQHUDOH�1�LQ�GH�ERGHP�YHUPLQGHUG�ZRUGW�GRRU�HHUGHU
RSVWDOOHQ��7LWFKHQ�HW DO� ������9HOOLQJD�	�+ROVKRI���������'RRU�HHUGHU�RSVWDOOHQ�GDDOW
RRN GH�QLWUDDWFRQFHQWUDWLH�YDQ�KHW�ERYHQVWH�JURQGZDWHU��+ROVKRI���������2S�EDVLV�YDQ
GH SURHYHQ�]LMQ�YRRU�GURJH�JURQGHQ�EHUHNHQLQJHQ�XLWJHYRHUG��ILJXXU������2SVWDOOHQ
YDQ�PHONYHH�HQ�MRQJYHH�SHU���RNWREHU�LQ�SODDWV�YDQ���QRYHPEHU�UHVXOWHHUW�LQ�HHQ
GDOLQJ�YDQ���WRW���PJ�O�QLWUDDW�ELM�HHQ�YHHEH]HWWLQJ�YDQ�UHVS������WRW�����PHONNRHLHQ
SHU�KHFWDUH�RS�HHQ�GURJH�]DQGJURQG�PHW�*W�9,,��+HW�YHUGHU�YHUYURHJHQ�YDQ�GH
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RSVWDOGDWXP�WRW���VHSWHPEHU�OHLGW�WRW�HHQ�YHUGHUH�GDOLQJ�YDQ�GH�QLWUDDWFRQFHQWUDWLH�YDQ
� WRW���PJ�SHU�OLWHU�
������,QYORHG�YDQ�RQWZDWHULQJ�RS�GH�QLWUDDWFRQFHQWUDWLH�
'RRU�GH�JHULQJHUH�GHQLWULILFDWLH�RS�GH�]DQGJURQG�PHW�HHQ�*W�9�LV�GH
QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�LHWV�KRJHU�GDQ�LQ�GH�EDVLVVLWXDWLH�PHW
*W ,9��ILJXXU������'H�ZDDUGH�YDQ����PJ�SHU�OLWHU�ZRUGW�HFKWHU�QLHW�RYHUVFKUHGHQ�
'RRU�GH�QDWWHUH�RPVWDQGLJKHGHQ�ELM�GH�JURQG�PHW�*W�,,,�WUHHGW�GDDU�HHQ�VWHUNHUH
GHQLWULILFDWLH�RS�HQ�LV�HU�VSUDNH�YDQ�ODJHUH�QLWUDDWFRQFHQWUDWLHV�LQ�KHW�ERYHQVWH
JURQGZDWHU�YHUJHOHNHQ�PHW�*W�,9�

���)RVIDDWRYHUVFKRWWHQ�RS�JUDDVYHHEHGULMYHQ
����%HJUHQ]LQJ�YDQ�GH�VWLNVWRIH[FUHWLH�YLD�IRVIDDWRYHUVFKRWWHQ
9LD KHW�DDQJHNRFKWH�UXZYRHU�NRPW�RRN�IRVIDDW�RS�KHW�EHGULMI��3HU�NLORJUDP�GURJH�VWRI
�VQLMPDLV��NRPW�����JUDP�IRVIDDW�RS�KHW�EHGULMI��+HW�IRVIDDWJHKDOWH�YDQ�NUDFKWYRHU
YDULHHUW�YDQ���WRW�UXLP����JUDP�SHU�NJ�SURGXFW��'RRU�HHQ�MXLVWH�JURQGVWRIIHQNHX]H
NXQQHQ�GH�IRVIDDWJHKDOWHQ�LQ�KHW�NUDFKWYRHU�ZRUGHQ�YHUODDJG��+HW�IRVIDDWJHKDOWH�NDQ
GDQ�YDULsUHQ�YDQ�����WRW������JUDP�SHU�NJ�SURGXFW��'RRU�GH�KRJH�DDQNRSHQ�YDQ�UXZ�
HQ NUDFKWYRHU�RS�EHGULMYHQ�PHW�KRJHUH�YHHEH]HWWLQJHQ�HQ�GH�EHSHUNWH�DIYRHU�YLD�PHON
HQ YOHHV��QHPHQ�GH�IRVIDDWRYHUVFKRWWHQ�WRH�RS�GH�EHGULMYHQ�
+HW YHUORRS�YDQ�GH�IRVIDDWRYHUVFKRWWHQ�LV�ZHHUJHJHYHQ�LQ�ILJXXU����HQ�ILJXXU�����YRRU
UHVSHFWLHYHOLMN�GH�GURJH�HQ�YRFKWKRXGHQGH�JURQGHQ�
+HW PD[LPDOH�IRVIDDWRYHUVFKRW�GDW�LV�WRHJHVWDDQ��EHGUDDJW����NJ�SHU�KHFWDUH��'DW
ZRUGW RS�GH�GURJH�JURQGHQ�EHUHLNW�LQ�GH�VLWXDWLH�PHW�QRUPDDO�NUDFKWYRHU�ELM�RQJHYHHU
����NJ�VWLNVWRIH[FUHWLH��'RRU�DDQSDVVLQJ�YDQ�KHW�NUDFKWYRHUJHKDOWH�NDQ�GLW�ZRUGHQ
RSJHUHNW�WRW�RQJHYHHU�����NJ�VWLNVWRIH[FUHWLH��,Q�KHW�YRRUJDDQGH�LV�DDQJHJHYHQ�GDW�GH
WHHOW YDQ�VQLMPDLV�YHHO�YRRUNRPW�RS�GH�GURJH�JURQGHQ��+HW�LV�HHQ�JHZDV�PHW�HHQ
HIILFLsQW�ZDWHUYHUEUXLN�HQ�HHQ�KRJH�GURJH�VWRIRSEUHQJVW��'DDUELM�NRPW�QRJ�GDW�RS�GH
GURJH JURQGHQ�UHODWLHI�YHHO�ZRUGW�EHUHJHQG��'RRU�EHUHJHQLQJ�NDQ�GH�DDQNRRS�YDQ
UXZYRHU�ZRUGHQ�EHSHUNW��'DW�OHLGW�WRW�ODJHUH�DDQYRHUHQ�YDQ�IRVIDDW�HQ�GXV�RRN�WRW
ODJHUH IRVIDDWRYHUVFKRWWHQ��ILJXXU������,Q�GH�VLWXDWLH�YDQ�EHUHJHQLQJ�ZRUGW�KHW
IRVIDDWRYHUVFKRW�YDQ����NJ�SHU�KHFWDUH�SDV�RYHUVFKUHGHQ�ELM�HHQ�VWLNVWRIH[FUHWLH�YDQ
��� NJ�SHU�KHFWDUH�ELM�ODJH�IRVIDDWJHKDOWHQ�LQ�KHW�NUDFKWYRHU�
.RUWRP��GRRU�EHUHJHQLQJ�HQ�PDwVWHHOW�NDQ�KHW�IRVIDDWRYHUVFKRW�RS�GH�GURJH�JURQGHQ
ZRUGHQ EHSHUNW�ZDDUGRRU�WRW�HHQ�VWLNVWRIJLIW�YLD�GLHUOLMNH�PHVW�YDQ�����NJ�1�KHW
IRVIDDWRYHUVFKRW�QRJ�EHQHGHQ�GH�JHVWHOGH�JUHQ]HQ�YDQ�0,1$6�EOLMIW�
2S GH�YRFKWKRXGHQGH�JURQGHQ�LV�GH�DDQNRRS�YDQ�UXZYRHU�QRJ�ODJHU�GDQ�RS�GH�GURJH
JURQGHQ�GLH�EHUHJHQG�ZRUGHQ�HQ�ZRUGW�HHQ�IRVIDDWRYHUVFKRW�YDQ����NJ�SHU�KHFWDUH
JHUHDOLVHHUG�ELM�VWLNVWRIH[FUHWLHV�YDQ�����HQ�����NJ�YRRU�QRUPDOH�UHVSHFWLHYHOLMN�ODJH
IRVIDDWJHKDOWHQ�LQ�KHW�NUDFKWYRHU�
����'H�LQYORHG�YDQ�DQGHU�PDQDJHPHQW
'RRU�HHQ�KRJHUH�VWLNVWRIH[FUHWLH�SHU�GLHU��]RDOV�EHUHNHQG�LQ�GH�³VORUGLJH´�YDULDQW�LQ
SDUDJUDDI��������QHHPW�QLHW�DOOHHQ�GH�VWLNVWRIDDQYRHU�YLD�UXZ��HQ�NUDFKWYRHU�WRH��2RN
GH DDQYRHU�YDQ�IRVIDDW�QHHPW�GDDUGRRU�VWHUN�WRH��,Q�ILJXXU����LV�KHW�IRVIDDWRYHUVFKRW
SHU�KHFWDUH�ZHHUJHJHYHQ�ELM�HHQ�YHUODDJG�IRVIDDWJHKDOWH�LQ�KHW�NUDFKWYRHU�YRRU�GH
EDVLVVLWXDWLH�HQ�YRRU�GH�³VORUGLJH´�YDULDQW��+HW�WRHODDWEDDU�IRVIDDWRYHUVFKRW�YDQ����NJ
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SHU�KHFWDUH�ZRUGW�YRRU�EHLGH�YDULDQWHQ�ELM�HHQ�]HOIGH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH
EHUHLNW��%LM�GH�³VORUGLJH´�YDULDQW�LV�GDW�DO�ELM�����PHONNRH�SHU�KHFWDUH��%LM�GH
EDVLVVLWXDWLH�JHEHXUW�GDW�SDV�ELM�����PHONNRH�SHU�KHFWDUH�

���&RQFOXVLHV
(HQ VWLMJHQGH�YHHEH]HWWLQJ�OHLGW�WRW�HHQ�KRJHUH�VWLNVWRIXLWVFKHLGLQJ�SHU�KHFWDUH��+HW
YHUEDQG�WXVVHQ�VWLNVWRIXLWVFKHLGLQJ�SHU�KHFWDUH�HQ�GH�YHHEH]HWWLQJ�LV�HFKWHU�QLHW
UHFKWOLMQLJ�
'RRU�YHUODJLQJ�YDQ�GH�EHPHVWLQJ�HQ�GH�DDQNRRS�YDQ��HLZLWDUP��UXZYRHU�NDQ�KHW
VWLNVWRIRYHUVFKRW�ZRUGHQ�YHUODDJG�
+RH PHHU�EHZHLGLQJ��KRH�JURWHU�KHW�VWLNVWRIRYHUVFKRW��%LM�KRJH�YHHEH]HWWLQJHQ�LV
ZHLGHQ VOHFKWV�LQ�EHSHUNWH�PDWH�PRJHOLMN�
�
'H VWLNVWRIWRHGLHQLQJ�QDDU�JUDVODQG�LQ�GH�YRUP�YDQ�ZHLGHPHVW��VWDOPHVW�HQ�NXQVWPHVW
EHGUDDJW�RS�GURJH�HQ�YRFKWKRXGHQGH�JURQGHQ�UHVSHFWLHYHOLMN�����HQ�����NJ�1��$OV�GH
GURJH JURQGHQ�ZRUGHQ�EHUHJHQG��EHGUDDJW�GH�VWLNVWRIWRHGLHQLQJ�SHU�KHFWDUH�PD[LPDDO
����NJ�1�SHU�KD�
�
'H VWLNVWRIJLIW�SHU�KHFWDUH�ZRUGW�KRRIG]DNHOLMN�EHSDDOG�GRRU�GH�UHJXOHULQJ�YDQ�KHW
VWLNVWRIRYHUVFKRW�HQ�LV�ZHLQLJ�JHYRHOLJ�YRRU�HHQ�KRJHUH�PHONSURGXFWLH�SHU�NRH�
ZLM]LJLQJ�LQ�EHZHLGLQJVV\VWHHP��GH�WHHOW�YDQ�PDLV�RS�KHW�EHGULMI�HQ�PLQGHU�HIILFLsQWH
EHGULMIVYRHULQJ��(HQ�KRJHUH�VWLNVWRIH[FUHWLH��HQ�ELMEHKRUHQGH�VWLNVWRIEHKRHIWH�SHU
GLHU� OHLGW�ELM�KRJHUH�YHHEH]HWWLQJHQ�WRW�HHQ�OLFKWH�GDOLQJ�YDQ�KHW�WRWDOH�VWLNVWRIJHEUXLN
YLD ZHLGHPHVW��VWDOPHVW�HQ�NXQVWPHVW�
�
'H QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�EHUHLNW�RS�YRFKWKRXGHQGH�JURQGHQ
HHQ�PD[LPDOH�ZDDUGH�YDQ����PJ�SHU�OLWHU��2S�GH�GURJH�JURQGHQ�ZRUGW�HHQ�PD[LPDOH
ZDDUGH�YDQ����PJ�SHU�OLWHU�EHUHLNW��'LW�JHOGW�YRRU�KHW�V\VWHHP�YDQ�EHSHUNW�ZHLGHQ�
+HW KLHUELM�EHKRUHQGH�GLHUOLMNH�PHVWJHEUXLN�EHGUDDJW�FD�����NJ�KD��YRFKWKRXGHQGH
JURQGHQ��HQ�����NJ�KD�ELM�GURJH�JURQGHQ��FD�����NJ�KD�LQGLHQ�GH]H�ZRUGHQ�EHUHJHQG��
�'H QLWUDDWFRQFHQWUDWLHV�LQ�KHW�ERYHQVWH�JURQGZDWHU�]LMQ�JHYRHOLJ�YRRU�KHW�EHZHLGLQJV�
V\VWHHP��2QEHSHUNW�ZHLGHQ�RS�GURJH�JURQGHQ�OHLGW�WRW�WH�KRJH�QLWUDDWFRQFHQWUDWLHV�LQ
KHW�ERYHQVWH�JURQGZDWHU��6WDOYRHUHQ�OHLGW�LQ�DOOH�JHYDOOHQ�WRW�ODJHUH�QLWUDDW�
FRQFHQWUDWLHV�LQ�KHW�ERYHQVWH�JURQGZDWHU�
�'H QLWUDDWFRQFHQWUDWLH�LV�YHUGHU�ZHLQLJ�JHYRHOLJ�YRRU�HHQ�KRJHUH�PHONSURGXFWLH�SHU
NRH� HHQ�KRJHUH�1�H[FUHWLH�SHU�NRH��GH�WHHOW�YDQ�PDLV�RS�KHW�EHGULMI�HQ�HHQ�PLQGHU
HIILFLsQWH�EHGULMIVYRHULQJ�
�
'H PD[LPDOH�VWLNVWRIWRHGLHQLQJ�YLD�GLHUOLMNH�PHVW�RS�JUDVODQG�ZRUGW�EHJUHQVG�GRRU
KHW�PD[LPDDO�WRHJHVWDQH�IRVIDDWRYHUVFKRW�YDQ����NJ�IRVIDDW�SHU�KHFWDUH�
�2S JURQG�YDQ�GH�EHUHNHQLQJHQ�HQ�XLWJDDQGH�YDQ�EHSHUNWH�ZHLGHJDQJ�LV�HHQ
VWLNVWRIDDQYRHU�YLD�GLHUOLMNH�PHVW�YDQ������HQ�����NJ�SHU�KHFWDUH�PRJHOLMN�YRRU�GURJH
UHVSHFWLHYHOLMN�YRFKWKRXGHQGH�JURQGHQ��9RRU�GURJH�JURQGHQ�GLH�EHUHJHQG�ZRUGHQ�LV
HHQ�VWLNVWRIJHEUXLN�YLD�GLHUOLMNH�PHVW�YDQ�����NJ�SHU�KD�PRJHOLMN��'H]H�ZDDUGHQ
ZRUGHQ VOHFKWV�ZHLQLJ�EHwQYORHG�GRRU�HHQ�ODJHUH�HIILFLsQWLH�LQ�GH�EHGULMIVYRHULQJ�
�,Q KHW�JHYDO�YDQ�VWDOYRHUHQ�LV�HHQ�KRJHUH�VWLNVWRIWRHGLHQLQJ�SHU�KHFWDUH�PRJHOLMN�
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���'H�JHEUXLNWH�UHNHQPRGHOOHQ�

����7ZHH�EHQDGHULQJHQ��HHQ�WKHRUHWLVFKH�HQ�HHQ�SUDNWLVFKH�LQYDOVKRHN�
+HW WHPSR�ZDDULQ�EHGULMYHQ�KXQ�PLQHUDOHQRYHUVFKRWWHQ�PRHWHQ�YHUODJHQ��OLJW�HUJ
KRRJ��(U�]LMQ�PRPHQWHHO�ZHLQLJ�EHGULMYHQ�EHNHQG�GLH�]LFK�LQ�KHW�WUDMHFW�EHYLQGHQ�YDQ
GH JHEUXLNVQRUPHQ�ERYHQ�GH�����NJ�KD�]RDOV�LQ�GH�ULFKWOLMQ�EHGRHOG�HQ�GLH�HHQ
0,1$6�RYHUVFKRW�UHDOLVHUHQ�]RDOV�YRRU������YRRU]LHQ���0RQLWRULQJ�LQ�KHW�YHUOHGHQ
KHHIW�]LFK�ZHO�VWHUN�JHULFKW�RS�YHUKRJHQ�YDQ�GH�PLQHUDOHQHIILFLsQWLHV��PDDU�LV�JHEHXUG
ELM UHODWLHI�LQWHQVLHYH�EHGULMYHQ�HQ�KRJH�QLYHDXV�YDQ�PLQHUDOHQYHUOLH]HQ�
2QGHUGHOHQ�YDQ�KHW�EHGULMI��]RDOV�ELMYRRUEHHOG�EHPHVWLQJ��YRHGLQJ�HQ�EHZHLGLQJ�]LMQ
ZHO XLWJHEUHLG�RQGHU]RFKW�ELM�ODJH�LQSXWQLYHDXV�
�2P WRFK�RYHU�KHW�EHGULMIVYHUEDQG�XLWVSUDNHQ�WH�GRHQ�ZRUGW�JHEUXLN�JHPDDNW�YDQ
UHNHQPRGHOOHQ��'DDUYRRU�VWDDQ�WZHH�PRGHOOHQ�WHU�EHVFKLNNLQJ��ZHONH�RQDIKDQNHOLMN
YDQ�HONDDU�]LMQ�RQWZLNNHOG�
�2QGHU]RHN�QDDU�EHGULMIVVLWXDWLHV�ZDDUELM�GH�QLWUDDWFRQFHQWUDWLH�YDQ�KHW�JURQGZDWHU
QLHW WH�KRRJ�ZRUGW���NDQ�PHW�EHKXOS�YDQ�EHLGH�UHNHQPRGHOOHQ�ZRUGHQ�XLWJHYRHUG��(HQ
YHUJHOLMNLQJ�YDQ�GH�UHVXOWDWHQ�NDQ�GH�NZDOLWHLW�YDQ�GH�XLWVSUDNHQ�RYHU�GH
QLWUDDWXLWVSRHOLQJ�YHUVWHUNHQ�� $%�'/2��WKDQV��3ODQW�5HVHDUFK�,QWHUQDWLRQDO��JHEUXLNW�HHQ�HHQYRXGLJ�PRGHO

JHQDDPG�1�VWURRP���,Q GDW�PRGHO�ZRUGW�1�JHFRQYHUWHHUG�YDQ�KHW�HQH�QDDU�KHW
DQGHUH�FRPSDUWLPHQW��GLHU!PHVW!ERGHP!JHZDV!GLHU���+HW�PRGHO�JDDW�XLW�YDQ
FRQWLQXH��OLQHDLUH�UHODWLHV�WXVVHQ�GH�YHUVFKLOOHQGH�RQGHUGHOHQ�HQ�EDVHHUW�]LFK�RS
KHW�VWLNVWRIVWURRPVFKHPD�YDQ�6FKU|GHU��2HQHPD�	�3LHWU]DN���������&RsIILFLsQWHQ
LQ KHW�PRGHO�]LMQ�RQWOHHQG�DDQ�GHHORQGHU]RHN���+HW�PRGHO�OHYHUW�GRRU�]LMQ�HHQYRXG
JRHG�LQ]LFKW�LQ�GH�LQWHUDFWLHV�YDQ�SURFHVVHQ�RS�HHQ�JUDDVYHHEHGULMI�� +HW�35�JHEUXLNW�KHW�%HGULMIV%HJURWLQJV�3URJUDPPD�5XQGYHHKRXGHULM��%%35�
�9DQ�$OHP�	�YDQ�6FKHSSLQJHQ��������6FKUHXGHU�HW DO�������9HOOLQJD�HW DO��
�������(YHQDOV�KHW�PRGHO�1�VWURRP�]LMQ�GH�LQWHUDFWLHV�YDQ�SURFHVVHQ�ELQQHQ�HHQ
JUDDVYHHEHGULMI�GH�NHUQ�YDQ�KHW�PRGHO�%%35���,Q�GH�LQWHUDFWLHV�LQ�%%35�VSHOHQ
EHKDOYH�1��HQ�HLZLW��RRN�GURJHVWRI��YRHGHUZDDUGH��UDQWVRHQHLVHQ�HQ�SUDNWLVFKH
EHZHLGLQJVPRJHOLMNKHGHQ�HHQ�EHODQJULMNH�URO��,PPHUV��RRN�RQGHU
SUDNWLMNRPVWDQGLJKHGHQ�ZRUGHQ�EHVOLVVLQJHQ�QLHW�DOOHHQ�JHEDVHHUG�RS�VWLNVWRI��+HW
PRGHO�EHUHNHQW�GH�YRRU]LHQLQJ�PHW�UXZYRHU��GH�DDQNRRS�YDQ�UXZ��HQ�NUDFKWYRHU
HQ�GH�ELMKRUHQGH�VWURPHQ�YDQ�1��3�HQ�.��'H�FRQYHUVLHV�YDQ�HQHUJLH�HQ�PLQHUDOHQ
]LMQ�JHEDVHHUG�RS�H[SHULPHQWHOH�UHODWLHV��E�Y��GLH�WXVVHQ�YRHGLQJ�HQ
PHONSURGXFWLH��WXVVHQ�EHPHVWLQJ�HQ�JHZDVSURGXFWLH���(HQ�DSDUWH�PRGXOH�EHUHNHQW
RS�EDVLV�YDQ�H[SHULPHQWHOH�JHJHYHQV�GH�XLWVSRHOLQJ�YDQ�QLWUDDW�

�,Q EHLGH�UHNHQPRGHOOHQ�LV�GH�*RHGH�/DQGERXZ�3UDNWLMN��*/3��YRRU�EHPHVWLQJ�
YRHGLQJ�HQ�JUDVODQGJHEUXLN�HHQ�XLWJDQJVSXQW��'H�EHUHNHQLQJ�YDQ�GH�VWLNVWRINULQJORRS
LQ EHLGH�EHUHNHQLQJHQ�YHUWRRQW�JRHGH�RYHUHHQNRPVWHQ��(U�]LMQ�HYHQZHO�HHQ�DDQWDO
YHUVFKLOOHQ�� (HQ DDQWDO�VWLNVWRIRP]HWWLQJVFRsIILFLsQWHQ�LQ�%%35�]LMQ�HHQ�UHVXOWDDW�YDQ�GH

EHGULMIVVLWXDWLH�HQ�KHW�JHNR]HQ�PDQDJHPHQW��]RDOV�ELMYRRUEHHOG�GH�YRHUVWUDWHJLH�
KHW�EHZHLGLQJVV\VWHHP��DDQZHQGLQJVWHFKQLHN�YDQ�GLHUOLMNH�PHVW�HQ�KHW
EHPHVWLQJVQLYHDX��HQ�GXV�JHHQ�LQYRHUSDUDPHWHU��,Q�KHW�1�VWURRPPRGHO�YDQ�$%
]LMQ�RP]HWWLQJVFRsIILFLsQWHQ�GH�LQYRHUJHJHYHQV�� 2PGDW�RP]HWWLQJVFRsIILFLsQWHQ�LQ�%%35�UHVXOWDQWH�]LMQ�YDQ�GH�EHGULMIVLWXDWLH�HQ
KHW�PDQDJHPHQW��LV�HU�VSUDNH�YDQ�HHQ�]HNHUH�DIKDQNHOLMNKHLG�WXVVHQ�GLH
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FRsIILFLsQWHQ��,Q�KHW�1�VWURRPPRGHO�NXQQHQ�GLH�FRsIILFLsQWHQ�RQDIKDQNHOLMN�YDQ
HONDDU�ZRUGHQ�JHYDULHHUG��=R�LV�GH�]HOIYRRU]LHQLQJVJUDDG�LQ�%%35�HHQ�UHVXOWDQWH
YDQ�GH�EHGULMIVVLWXDWLH�HQ�GH�JHNR]HQ�EHPHVWLQJ��,Q�KHW�PRGHO�1�VWURRP�LV�GH
]HOIYRRU]LHQLQJVJUDDG�HHQ�LQYRHUSDUDPHWHU�HQ�LV�GH�EHPHVWLQJ�HHQ�UHVXOWDQWH�� 'RRU�UHNHQLQJ�WH�KRXGHQ�PHW�GH�PRJHOLMNKHGHQ�YDQ�GH�EHGULMIVYRHULQJ�LV�HU�LQ
%%35�QLHW�DOWLMG�VSUDNH�YDQ�FRQWLQXH�UHODWLHV��'RRU�HHQ�YHUPLQGHULQJ�YDQ�GH
EHPHVWLQJ�NDQ�KHW�QRRG]DNHOLMN�]LMQ�YDQ�EHZHLGLQJVV\VWHHP�WH�YHUDQGHUHQ�
'DDUGRRU�RQWVWDDQ�³VSURQJHQ´�LQ�GH�UHODWLHV�� 'H�PDWH�YDQ�GHWDLO�WXVVHQ�EHLGH�PRGHOOHQ�YHUVFKLOW�VWHUN��%%35�LV�YHHO
JHGHWDLOOHHUGHU�GDQ�KHW�PRGHO�1�VWURRP��+HW�EHUHNHQW�ELMYRRUEHHOG�RP]HWWLQJHQ
YRRU�VWDO�HQ�ZHLGHSHULRGH�JHVFKHLGHQ��VSOLWVW�GH�YHHVWDSHO�XLW�LQ�YHUVFKLOOHQGH
JURHSHQ�HQ�KRXGW�UHNHQLQJ�PHW�KHW�VWDOW\SH�� +HW�EHODQJULMNVWH�YHUVFKLO�YRRU�GH]H�VWXGLH�LV�GH�PDDWVWDI�YRRU�QLWUDDWXLWVSRHOLQJ�
+HW�PRGHO�1�VWURRP�EHUHNHQW�GH�SRWHQWLsOH�XLWVSRHOLQJ�DOV�HHQ�VOXLWSRVW�RS�GH
VWLNVWRIEDODQV��9DQ�KHW�WRWDOH�VWLNVWRIRYHUVFKRW�ZRUGHQ�1+��YHUOLH]HQ�HQ�HYW�YDVWOHJJLQJ�DIJHWURNNHQ��GH�UHVW�LV�SRWHQWLsOH�XLWVSRHOLQJ��+HW�PRGHO�%%35�YDQ
KHW 35�EHUHNHQW�GH�KRHYHHOKHLG�PLQHUDOH�VWLNVWRI��1PLQ��LQ�GH�ODDJ�YDQ�������FP
DDQ KHW�HLQGH�YDQ�KHW�JURHLVHL]RHQ�HQ�YHUWDDOW�GH]H�QDDU�QLWUDDWXLWVSRHOLQJ�HQ
QLWUDDWFRQFHQWUDWLHV�LQ�KHW�ERYHQVWH�JURQGZDWHU��'H]H�EHUHNHQLQJHQ�]LMQ�JHEDVHHUG
RS H[SHULPHQWHOH�UHODWLHV�WXVVHQ�VWLNVWRILQSXW��VWLNVWRIRSQDPH�HQ�1PLQ�LQ
PDDLSURHYHQ�HQ�RS�EHZHLGLQJVRQGHU]RHN�ZDDU�1�LQ�XULQHSOHNNHQ�LQWHQVLHI�LV
JHPHWHQ�

�
+HW %%35�LV�HHQ�SURJUDPPD�ZDDUPHH�LQ�GH�SUDNWLMN�UHDOLVHHUEDUH�EHGULMYHQ�ZRUGHQ
JHVLPXOHHUG��+HW�PRGHO�ZRUGW�JHEUXLNW�GRRU�YRRUOLFKWLQJVGLHQVWHQ��ERHNKRXGNDQWRUHQ
HQ EDQNHQ��,Q�GH�SUDNWLMN�EOLMNW�GDW�GH�WHFKQLVFKH�UHVXOWDWHQ�YDQ�KHW�%%35�ELM�JRHG
PDQDJHPHQW�UHDOLVHHUEDDU�]LMQ��'H�+DDQ��������
�+HW PRGHO�1�VWURRP�LV�HHQ�DEVWUDFWHU�PRGHO��ZDDULQ�HHQ�DDQWDO�UHODWLHV�VWHUN�LV
YHUHHQYRXGLJG��+HW�PRGHO�LV�GDDUGRRU�YHHO�GRRU]LFKWLJHU�HQ�KHW�ELHGW�GH�PRJHOLMNKHLG
RP GH�VWLNVWRINULQJORRS�LQ�HHQ�EHGULMI�WH�YHUNHQQHQ��GDDU�ZDDU�H[SHULPHQWHOH�UHODWLHV
RI SUDNWLMNVLWXDWLHV�QRJ�RQYROGRHQGH�EHNHQG�]LMQ�
�
2PGDW�GH�PRGHOOHQ�YHUVFKLOOHQGH�LQYDOVKRHNHQ�KHEEHQ��QDPHOLMN�XLWJDDQGH�YDQ�GH
SUDNWLVFKH�EHGULMIVYRHULQJ��%%35��RI�YDQ�WKHRUHWLVFKH�UHODWLHV��1�VWURRP���LV�KHW
DDQWDO�YDULDQWHQ�GDW�GRRUJHUHNHQG�ZRUGW�UHVSHFWLHYHOLMN�NDQ�ZRUGHQ�YHUVFKLOOHQG�
�
����8LWJDQJVSXQWHQ�HQ�UHNHQYDULDQWHQ
������0RGHO�1�VWURRP
�8LWJDQJVSXQWHQ�� (U ZRUGW�JHHQ�GLHUOLMNH�PHVW�DIJHYRHUG�YDQ�KHW�EHGULMI�� +HW�PLQHUDOHQRYHUVFKRW�YROJHQV�GH�0,1$6�V\VWHPDWLHN�LV�JHHQ�UDQGYRRUZDDUGH�� 'H�YHHGLFKWKHLG�LV�JHEDVHHUG�RS�HQHU]LMGV�GH�YRRUORSLJH�IRUIDLWDLUH

H[FUHWLHQRUPHQ�YDQ���������HQ����NJ�1�YRRU�UHVSHFWLHYHOLMN�HHQ�PHONNRH��HHQ
SLQN����±���MDDU�RXG��HQ�HHQ�NDOI�����MDDU��HQ�DQGHU]LMGV�RS�HHQ�PD[LPDDO
WRHODDWEDUH�JHEUXLNVQRUP�YRRU�JUDVODQG�HQ�PDwVODQG��'H�KRHYHHOKHLG��VWLNVWRI�PHW
GLHUOLMNH�PHVW�LV�JHYDULHHUG�LQ�GH�EHUHNHQLQJHQ�� (U YLQGW�JHHQ�YDVWOHJJLQJ�YDQ�1�LQ�JUDVODQG�SODDWV�� (U LV�XLWJHJDDQ�YDQ�HHQ�PHONSURGXFWLH�YDQ������NJ�MDDU�

�
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0HW KHW�PRGHO�1�VWURRP�]LMQ�EHUHNHQLQJHQ�XLWJHYRHUG�YRRU�� 9DULDEHOH�JHEUXLNVKRHYHHOKHGHQ�VWLNVWRI�YLD�GLHUOLMNH�PHVW�RS�JUDVODQG�����������

����HQ�����NJ�1�SHU�KD��9RRU�PDwVODQG�ZRUGW�DOWLMG�HHQ�ZDDUGH�YDQ�����NJ�1
JHKDQWHHUG��'H�YHHEH]HWWLQJ�LV�HHQ�UHVXOWDQWH�YDQ�GH]H�JHNR]HQ�DDQYRHUZDDUGHQ
HQ�GH�IRUIDLWDLUH�H[FUHWLHV�� 'ULH�EHZHLGLQJVLQWHQVLWHLWHQ��'H]H�LQWHQVLWHLWHQ�]LMQ�]RGDQLJ�GDW�YDQ�GH�WRWDOH
VWLNVWRIH[FUHWLH���������HQ������WHUXJNHHUW�RS�KHW�ODQG�YLD�EHZHLGLQJ�PHW�YHH�� 7ZHH�ERXZODQGDDQGHOHQ�����HQ������2S�KHW�ERXZODQG�ZRUGW�VQLMPDLV�JHWHHOG
YRRU�GH�YRRU]LHQLQJ�YDQ�HLJHQ�UXZYRHU�� 7ZHH�VWLNVWRI]HOIYRRU]LHQLQJVQLYHDXV��'H�VWLNVWRIEHKRHIWH�YDQ�GH�YHHVWDSHO�ZRUGW
YRRU�����HQ������JHGHNW�XLW�GH�HLJHQ�YRHUSURGXFWLH��'H�RYHULJH�����UHVS������
ZRUGW�DOV�HOGHUV�JHSURGXFHHUG�YRHU�DDQJHNRFKW�

�
,Q WRWDDO�OHYHUW�GLW����YHUVFKLOOHQGH�EHGULMIVVLWXDWLHV�RS�
�
8LWYRHU�YDQ�KHW�PRGHO�1�VWURRP�� +HW�VWLNVWRIRYHUVFKRW�YROJHQV�0,1$6�
�
������%%35
�'H YROJHQGH�XLWJDQJVSXQWHQ�]LMQ�JHKDQWHHUG�� (U ZRUGW�JHHQ�GLHUOLMNH�PHVW�DIJHYRHUG�YDQ�KHW�EHGULMI�� 6WLNVWRIRYHUVFKRWWHQ�YROJHQV�0,1$6�]LMQ�UDQGYRRUZDDUGH��'�Z�]��EHGULMYHQ

UHDOLVHUHQ�VWLNVWRIRYHUVFKRWWHQ�GLH�JHOLMN�]LMQ�RI�ODJHU�GDQ�GH�YROJHQV�0,1$6
WRHJHVWDQH�ZDDUGHQ��UHNHQLQJ�KRXGHQG�PHW�GH�ERGHPHLJHQVFKDSSHQ
�YRFKWKRXGHQGKHLG��� (U ZRUGW�RQGHUVFKHLG�JHPDDNW�WXVVHQ�EHGULMYHQ�RS�GURJH�JURQGHQ�HQ�RS
³YRFKWKRXGHQGH´�JURQGHQ�� (YHQWXHOH�RYHUVFKRWWHQ�DDQ�UXZYRHU�NXQQHQ�ZRUGHQ�YHUNRFKW�� %HGULMYHQ�VWUHYHQ�ELM�HHQ�JHJHYHQ�YHHEH]HWWLQJ�QDDU�HHQ�]R�KRRJ�PRJHOLMNH
]HOIYRRU]LHQLQJ�LQ�UXZYRHU��XLWHUDDUG�ELQQHQ�GH�JUHQ]HQ�YDQ�0,1$6��%LM
UXZYRHURYHUVFKRWWHQ�ZRUGW�GH�EHPHVWLQJ�]RYHHO�PRJHOLMN�YHUODDJG�RP�GH�YHUNRRS
YDQ�RYHUVFKRWWHQ�WH�EHSHUNHQ�� 'H�YRHGLQJ�YDQ�KHW�YHH�LV�JHEDVHHUG�RS�GH�YDVWJHVWHOGH�EHKRHIWHV�DDQ�HQHUJLH��YDQ
(V� ������HQ�HLZLW��7DPPLQJD�HW DO�� �������'H]H�EHKRHIWHV�ZRUGHQ�QLHW
RQGHUVFKUHGHQ�� 'H�EHUHNHQLQJ�YDQ�GH�XLWVSRHOLQJ�RQGHU�VQLMPDLV�LV�LQFOXVLHI�GH�PRJHOLMNH
XLWVSRHOLQJ�GRRU�PLQHUDOLVDWLH�LQ�GH�ZLQWHUSHULRGH�� 'H�QHWWR�PLQHUDOLVDWLH�RS�MDDUEDVLV�LV�QXO��(U�ZRUGW�GXV�HYHQYHHO�1�GRRU�GH�ERGHP
JHOHYHUG�XLW�RUJDQLVFKH�VWRI�DOV�HU�ZRUGW�YDVWJHOHJG�� 'H�DPPRQLDNHPLVVLH�XLW�VWDO�HQ�RSVODJ�LV������YDQ�GH�VWLNVWRIXLWVFKHLGLQJ�SHU
GLHU��.HWHODDUV�	�9DQ�GHU�0HHU�������� (U LV�XLWJHJDDQ�YDQ�HHQ�PHONSURGXFWLH�YDQ������HQ������NJ�MDDU�

�
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0HW %%35�]LMQ�EHUHNHQLQJHQ�XLWJHYRHUG�YRRU�� (HQ WUDMHFW�DDQ�YHHGLFKWKHGHQ�YDQ�����WRW�����PHONNRHLHQ�SHU�KHFWDUH��WDEHO�����%LM
HONH�NRH�LV�VWHHGV�UHNHQLQJ�JHKRXGHQ�PHW������VWXNV�MRQJYHH��9RRU�KHW�MRQJYHH�LV
EHZHLGLQJ�HQ�YRHGLQJ�VWHHGV�PHHJHQRPHQ�LQ�GH�EHUHNHQLQJHQ��%LM�GDW�WUDMHFW
YDULHHUW�GH�EHUHNHQGH�H[FUHWLH��JHFRUULJHHUG�YRRU�DPPRQLDNYHUOLH]HQ��YDQ�����WRW
UXLP ����NJ�SHU�KHFWDUH�� 'ULH�EHZHLGLQJVV\VWHPHQ��$��2QEHSHUNW�ZHLGHQ� GDJ�HQ�QDFKW�ZHLGHQ�YDQ
PHONYHH�HQ�SLQNHQ�YDQ���PHL�WRW���QRYHPEHU��NDOYHUHQ�YDQ�KDOI�PHL�WRW��
VHSWHPEHU��%��%HSHUNW�ZHLGHQ� RYHUGDJ�ZHLGHQ�PHONYHH�YDQ���PHL�WRW��
QRYHPEHU��SLQNHQ�GDJ�HQ�QDFKW�ZHLGHQ�YDQ���PHL�WRW���QRYHPEHU�HQ�NDOYHUHQ�YDQ
KDOI�PHL�WRW���VHSWHPEHU��(Q�&��6WDOYRHGHULQJ� DOOH�GLHUHQ�RS�VWDO�HQ�YRHUHQ�PHW
JHFRQVHUYHHUG�UXZYRHU�� 9RRU�HHQ�EHSHUNW�DDQWDO�YDULDQWHQ�]LMQ�WZHH�ERXZODQGDDQGHOHQ����HQ�����
EHUHNHQG��2S�KHW�ERXZODQG�ZRUGW�VQLMPDLV�JHWHHOG�YRRU�GH�YRRU]LHQLQJ�YDQ�HLJHQ
UXZYRHU�� $OOHHQ�YRRU�GH�GURJH�JURQGHQ�]LMQ�GH�WZHH�PHONSURGXFWLHQLYHDXV�GRRUJHUHNHQG�

7DEHO ���+HW�WUDMHFW�DDQ�YHHEH]HWWLQJHQ��LQ�PHONNRHLHQ�LQFOXVLHI�MRQJYHH�SHU�KHFWDUH�
GDW LV�GRRUJHUHNHQG�PHW�KHW�EHGULMIVPRGHO�%%35�

9HHEH]HWWLQJVWUDMHFW��PN�SHU�KD�
%HZHLGLQJVV\VWHHP 2QEHSHUNW�ZHLGHQ %HSHUNW�ZHLGHQ 6WDOYRHUHQ
%LMYRHGLQJ�LQ�GH�ZHLGH *HHQ ��±���NJ�GV Q�Y�W�
'URRJWHJHYRHOLJH�JURQG ����±���� ����±���� ����±����
'URRJWHJHYRHOLJH�JURQG
PHW EHUHJHQLQJ

��� ±���� ����±���� �
9RFKWKRXGHQGH�JURQG ����±���� ����±���� ����±����
,Q WRWDDO�]LMQ����EHGULMIVVLWXDWLHV�EHUHNHQG�

'H XLWYRHU�YDQ�%%35�GLH�YDQ�EHODQJ�LV�YRRU�GLW�UDSSRUW�EHWUHIW�� +HW�VWLNVWRIRYHUVFKRW�YROJHQV�0,1$6�� 'H�JHEUXLNWH�KRHYHHOKHLG�NXQVWPHVW�� 'H�WRWDOH�KRHYHHOKHLG�1�GLH�YLD�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�RS�KHW�ODQG�WHUHFKW
NRPW�� 'H�WHUXJNHHU�YDQ�1�RS�KHW�ODQG�YLD�ZHLGHQG�YHH��ZHLGHPHVW��� 'H�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�� 'H�PDWH�ZDDULQ�GH�UXZYRHU��HQ�GH�VWLNVWRIEHKRHIWH�YDQ�KHW�YHH�GRRU�HLJHQ�JHWHHOG
YRHU�ZRUGW�JHGHNW��UHVS��GH�]HOIYRRU]LHQLQJVJUDDG�YRRU�UXZYRHU�HQ�YRRU�1��
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���)LJXUHQ
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)LJXXU ����6FKHPDWLVFKH�ZHHUJDYH�YDQ�GH�EHODQJULMNVWH�DDQ��HQ�DIYRHUSRVWHQ�YDQ�GH
PLQHUDOHQEDODQV�YDQ�HHQ�JUDDVGLHUEHGULMI��+HW�YHUVFKLO�WXVVHQ�GH�DDQYRHU�HQ�GH
DIYRHU�LV�KHW�RYHUVFKRW��+HW�RYHUVFKRW�LV�GRRU�PLGGHO�YDQ�QRUPHQ�YRRU�KHW�YHUOLHV�SHU
KHFWDUH�FXOWXXUJURQG�DDQ�HHQ�PD[LPXP�JHERQGHQ��'H�QLWUDDWULFKWOLMQ�ULFKW�]LFK�PHW
QDPH�RS�GH�GLHUOLMNH�PHVW�HQ�GH�NXQVWPHVW�LQ�KHW��NOHLQH��NDGHU�

Voe r

Bode m

m e lk
Koe

(krach t )voe r

kun s t m e s t

Die rlijke  Me s t
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)LJXXU ���'H�WRWDOH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH��QD�DIWUHN�YDQ�DPPRQLDNHPLVVLH�XLW
VWDO�HQ�RSVODJ��RS�YRFKWKRXGHQGH��GURJH�HQ�EHUHJHQGH�GURJH�JURQGHQ��7HYHQV�LV�GH
IRUIDLWDLUH�VWLNVWRIH[FUHWLH�JHJHYHQ�

VWLNVWRIH[FUHWLH�UXQGYHH

�
��
���
���
���
���
���
���
���
���

� ��� ��� ��� ��� � ��� ��� ��� ��� �9HHEH]HWWLQJ��PN�KD�

6WLN
VWR

IH[
FUH

WLH�
�NJ

�KD
�

IRUIDLWDLUH�H[FUHWLH�H[FUHWLH�YRFKWKRXGHQGH�JURQGH[FUHWLH�GURRJ��PHW�EHUHJHQLQJ�H[FUHWLH�GURJH�JURQG
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)LJXXU ���9HUEDQG�WXVVHQ�KHW�EHGULMIVJHPLGGHOGH�JHEUXLN�YDQ�1�XLW�GLHUOLMNH�PHVW�HQ
KHW�0,1$6�VWLNVWRIRYHUVFKRW�ELM�YHUVFKLOOHQGH�EHZHLGLQJVLQWHQVLWHLWHQ�
ERXZODQGDDQGHOHQ�HQ�VWLNVWRI]HOIYRRU]LHQLQJ

)LJXXU ���+HW�YHUEDQG�WXVVHQ�GH�VWLNVWRIH[FUHWLH�LQ�GH�ZHLGH�HQ�KHW�VWLNVWRIRYHUVFKRW
ELM YHUVFKLOOHQGH�EHZHLGLQJVLQWHQVLWHLWHQ��ERXZODQGDDQGHOHQ�HQ
]HOIYRRU]LHQLQJVJUDGHQ�

�
��
���
���
���
���

��� ��� ��� ��� ��� ��� ���
+RHYHHOKHLG�VWLNVWRI�PHW�GLHUOLMNH�PHVW��NJ�SHU�KD

6WLNVWRIRYHUVFKRW��NJ�SHU�KD

6WDOYRHGHULQJ
%HSHUNW�ZHLGHQ
2QEHSHUNW�ZHLGHQ

*
*

*
*

*0*0*0
� *� �JUDV
� *0 �JUDV�PDLV

�

��

���

���

���

���

� �� ��� ��� ���
6WLNVWRIH[FUHWLH�WLMGHQV�ZHLGHJDQJ��NJ�SHU�KD

6WLNVWRIRYHUVFKRW��NJ�KD
VWDOYRHGHULQJ
EHSHUNW�ZHLGHQ
RQEHSHUNW�ZHLGHQ
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)LJXXU ���*HEUXLN�YDQ�VWLNVWRI�YLD�ZHLGHPHVW��VWDOPHVW�HQ�NXQVWPHVW�SHU�KHFWDUH
JUDVODQG�RS�YRFKWKRXGHQGH�JURQGHQ��7HYHQV�LV�GH�DPPRQLDNHPLVVLH�ZHHUJHJHYHQ�
%HZHLGLQJ�LV�VWHHGV�]RYHHO�DOV�PRJHOLMN�WRHJHSDVW��,Q�GH�ILJXXU�LV�YDQ�EHQHGHQ�QDDU
ERYHQ DDQJHJHYHQ��ZHLGHPHVW��VWDOPHVW��NXQVWPHVW�HQ�DPPRQLDNHPLVVLH�

1�DDQYRHU�YRFKWKRXGHQGH�JURQGHQ

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

� ��� ��� ��� ��� � ��� ��� ��� ���
9HHEH]HWWLQJ

1�D
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RHU
��NJ
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)LJXXU ����*HEUXLN�YDQ�VWLNVWRI�YLD�ZHLGHPHVW��VWDOPHVW�HQ�NXQVWPHVW�SHU�KHFWDUH
JUDVODQG�RS�GURJH�JURQGHQ��%LM�DOOH�YHHEH]HWWLQJHQ�LV�EHSHUNW�ZHLGHQ�WRHJHSDVW��,Q�GH
ILJXXU LV�YDQ�EHQHGHQ�QDDU�ERYHQ�DDQJHJHYHQ��ZHLGHPHVW��VWDOPHVW��NXQVWPHVW�HQ
DPPRQLDN�

)LJXXU ���*HEUXLN�YDQ�VWLNVWRI�YLD�ZHLGHPHVW��VWDOPHVW�HQ�NXQVWPHVW�HQ�GH�HPLVVLH�YDQ
DPPRQLDN�SHU�KHFWDUH�JUDVODQG�RS�GURJH�EHUHJHQGH�JURQGHQ��%HSHUNWH�ZHLGHJDQJ�LQ
DOOH VLWXDWLHV��,Q�GH�ILJXXU�LV�YDQ�EHQHGHQ�QDDU�ERYHQ�DDQJHJHYHQ��ZHLGHPHVW�
VWDOPHVW�NXQVWPHVW�HQ�DPPRQLDN�

1�DDQYRHU�GURJH�JURQGHQ
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1�DDQYRHU�GURJH�JURQGHQ�PHW�EHUHJHQLQJ
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)LJXXU ���9HUEDQG�WXVVHQ�GH�YHHEH]HWWLQJ�HQ�GH�VWLNVWRIWRHGLHQLQJ�YLD�GLHUOLMNH�PHVW
HQ�NXQVWPHVW�ELM�YHUVFKLOOHQGH�EHZHLGLQJVV\VWHPHQ�RS�GURJH�HQ�YRFKWKRXGHQGH
JURQGHQ��)LJXXU�ERYHQ�GURJH�JURQGHQ��ILJXXU�RQGHU��YRFKWKRXGHQGH�JURQGHQ�
2: �RQEHSHUNW�ZHLGHQ��%: EHSHUNW�ZHLGHQ��6 VWDOYRHGHULQJ

GURJH�JURQGHQ

���
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���

���

���

� ��� � ��� �
9HHEH]HWWLQJ��PN�KD�

6WLN
VWR
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HU��
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1�DDQYRHU�%:
1�DDQYRHU�2:
1�DDQYRHU�6

YRFKWKRXGHQGH�JURQGHQ
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9HHEH]HWWLQJ��PN�KD�
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)LJXXU ���9HUEDQG�WXVVHQ�GH�YHHEH]HWWLQJ�HQ�GH�VWLNVWRI�WRHGLHQLQJ�XLW�GLHUOLMNH�PHVW
HQ NXQVWPHVW�RS�GURJH�JURQGHQ�ELM�YHHVWDSHOV�PHW�HHQ�JHPLGGHOGH�PHONSURGXFWLH�YDQ
�����HQ������NJ�PHON�SHU�NRH�SHU�MDDU��EHZHLGLQJVV\VWHHP��EHSHUNW�ZHLGHQ��

HIIHFW�PHONSURGXFWLH��GURJH�JURQGHQ

���

���

���

���

���

� ��� � ��� �
YHHEH]HWWLQJ��PN�KD�

6WLN
VWR

IDD
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HU��
NJ�
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1�DDQYRHU�%:�������NJ�PHON�NRH�
1�DDQYRHU�%:�������NJ�PHON�NRH�
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)LJXXU ����9HUEDQG�WXVVHQ�GH�YHHEH]HWWLQJ�HQ�GH�VWLNVWRIWRHGLHQLQJ�YLD�GLHUOLMNH�PHVW
HQ NXQVWPHVW�SHU�KHFWDUH�EHGULMIVRSSHUYODNWH�RS�EHGULMYHQ�PHW�������JUDVODQG�HQ
EHGULMYHQ�PHW������JUDVODQG�HQ������VQLMPDLV�RS�YRFKWKRXGHQGH�JURQGHQ

YRFKWKRXGHQGH�JURQGHQ��HIIHFW�PDLV
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YHHEH]HWWLQJ��PN�KD�
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)LJXXU ����9HUEDQG�WXVVHQ�GH�YHHEH]HWWLQJ�HQ�GH�VWLNVWRIJHEUXLN�YLD�NXQVWPHVW�SHU
KHFWDUH�EHGULMIVRSSHUYODNWH�RS�EHGULMYHQ�PHW�HHQ�JRHG�PDQDJHPHQW�HQ�HHQ�³VORUGLJ´
PDQDJHPHQW�RS�GURJH�HQ�YRFKWKRXGHQGH�JURQGHQ

(IIHFW�PDQDJHPHQW��GURJH�JURQGHQ
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)LJXXU ����+HW�YHUEDQG�WXVVHQ�GH�VWLNVWRIH[FUHWLH�SHU�KHFWDUH�HQ�GH�YHHEH]HWWLQJ�ELM
HHQ�IRUIDLWDLUH�H[UHWLH��HHQ�³QHWMHV´PDQDJHPHQW�PHW�VFKHUSH�YRHGHUQRUPHQ�HQ
³VORUGLJ´�PDQDJHPHQW�PHW�HHQ�KRJHUH�VWLNVWRIYRRU]LHQLQJ�YRRU�KHW�YHH��HQ�KRJHUH
YRHUYHUOLH]HQ�

(IIHFW�PDQDJHPHQW��YRFKWKRXGHQGH�JURQGHQ
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)LJXXU ����+HW�YHUEDQG�WXVVHQ�GH�VWLNVWRIJLIW�YLD�GLHUOLMNH�PHVW�HQ�NXQVWPHVW�SHU
KHFWDUH�HQ�GH�YHHEH]HWWLQJ��ERYHQ��HQ�GH�VWLNVWRIH[FUHWLH��RQGHU���ELM�VORUGLJ�HQ�QHWMHV
ZHUNHQ�RS�YRFKWKRXGHQGH�]DQGJURQGHQ

(IIHFW�PDQDJHPHQW��YRFKWKRXGHQGH�JURQGHQ
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)LJXXU ����+HW�YHUEDQG�WXVVHQ�VWLNVWRIWRHGLHQLQJ�YLD�GLHUOLMNH�PHVW�HQ�GH
QLWUDDWFRQFHQWUDWLH�ELM�YHUVFKLOOHQGH�JURQGZDWHUVLWXDWLHV�RS�YRFKWKRXGHQGH�JURQGHQ
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)LJXXU ����'H�IRVIDDWRYHUVFKRWWHQ�ELM�WRHSDVVLQJ�YDQ�ODJH�IRVIDDWJHKDOWHQ�LQ�KHW
NUDFKWYRHU�RS�GURJH�JURQGHQ�ELM�GH�EDVLVVLWXDWLH��JRHG�PDQDJHPHQW�RI�³QHWMHV´
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$QQH[����9RRUEHHOGHQ�YDQ�JUDDVGLHUEHGULMYHQ�GLH�YROGRHQ�DDQ�GH
YHUOLHVQRUP�HQ�GLH�PHHU�VWLNVWRI�YLD�GLHUOLMNH�PHVW�JHEUXLNHQ�GDQ����
NJ�KD
���3UDNWLMNEHGULMI�RS�YRFKWKRXGHQGH�]DQGJURQG��1RRUG�%UDEDQW�SHULRGH�������������%URQ��/(,�������HQ�5,90�
%HGULMIVRSSHUYODN ���KD

�JUDV ���
�PDwV ���

9HHEH]HWWLQJ
�PHONYHH�� ����PHONNRH�KD
1�JHEUXLN�'LHUOLMNH�PHVW��� ����NJ�KD
1�JHEUXLN�.XQVWPHVW �����NJ�KD
1�JHEUXLN�PHVW�WRWDDO� ����NJ�KD
1�RYHUVFKRW�0,1$6 �����NJ�KD
7RHODDWEDDU�LQ�������0,1$6� ����NJ�KD
%HZHLGLQJ��%HSHUNW�ZHLGHQ��FD� � XXU�SHU�GDJ�
1LWUDDW�LQ�ERYHQVWH�PHWHU�YDQ�KHW�JURQGZDWHU
EHGULMIVJHPLGGHOG�� ���PJ�O��LQ�����������PJ�O��LQ����������PJ�O��LQ������
*W�YHUGHOLQJ�YROJHQV�%RGHPNDDUW

�*W ,,, ����
�*W ,,, ���
�*W ,9 ���
�*W 9, �� ����

'RPLQDQWH�*W��*W�,9
%HGULMI�LV�PDWLJ�JHYRHOLJ�YRRU�QLWUDDWXLWVSRHOLQJ
�� ,Q������EHKDOYH����PHONNRHLHQ�RRN�DDQZH]LJ�����NDOYHUHQ�����VWXNV�MRQJYHH�!��
MDDU�HQ���YOHHVNRHLHQ�
�� EHUHNHQG�RS�EDVLV�YDQ�IRUIDLWDLUH�1�H[FUHWLHV��YRRUORSLJH�LQGLFDWLHYH�ZDDUGHQ��,.&�
������PHONNRHLHQ�����NJ�GLHU��NDOYHUHQ����NJ�GLHU��MRQJYHH�HQ�YOHHVYHH�!���MDDU���
NJ�GLHU�
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���3URHIEHGULMI�RS�GURJH�]DQGJURQG��'H�0DUNH�SHULRGH�������������%URQ��$DUWV�HW�DO� �����
%HGULMIVRSSHUYODN ���KD

�JUDV ���
�PDwV ���

9HHEH]HWWLQJ
�PHONYHH� �����PHONNRH�KD
�MRQJYHH ����VWXNV�KD
1�JHEUXLN�'LHUOLMNH�PHVW ����NJ�KD������VWDOPHVW������ZHLGHPHVW�
1�JHEUXLN�.XQVWPHVW �����NJ�KD
1�JHEUXLN�YLD�PHVW�WRWDDO ����NJ�KD
1�RYHUVFKRW�YROJHQV�0,1$6 ������NJ�KD
7RHODDWEDDU�LQ�������0,1$6��� ����NJ�KD
%HZHLGLQJ��%HSHUNW�ZHLGHQ��6LHVWD�EHZHLGLQJ���[��� ���XXU�SHU�GDJ�YDQ����������
1LWUDDW�LQ�ERYHQVWH�PHWHU�YDQ�KHW�JURQGZDWHU

�� W�P���������������W�P���
EHGULMIVJHPLGGHOG�� ���PJ�O� ���PJ�O
SHUPDQHQW�JUDVODQG ���PJ�O ���PJ�O
JUDVODQG�LQ�URWDWLH��,���� � ���PJ�O
JUDVODQG�LQ�URWDWLH��,,� �� � ���PJ�O
*W�YHUGHOLQJ�YDQ�EHGULMI

�*W 9 ����
�*W 9, ���
�*W 9,, ���
�*W 9,,, ���

'RPLQDQWH�*W��*W�9,,
%HGULMI�LV�]HHU�JHYRHOLJ�YRRU�QLWUDDWXLWVSRHOLQJ
�� RS�EDVLV�YDQ�YHUOLHVQRUPHQ�YRRU�GURJH�JURQGHQ
�� ��MDDU�JUDVODQG�JHYROJG�GRRU���MDDU�ERXZODQG
�� ��MDDU�JUDVODQG�JHYROJG�GRRU���MDDU�ERXZODQG
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$QQH[����9HUWDOLQJ�YDQ�KHW�VWLNVWRIRYHUVFKRW�YROJHQV�0LQDV�QDDU�HHQ
QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU
%LM GH�VWDSSHQ�GLH�JH]HW�PRHWHQ�ZRUGHQ�RP�YDQ�KHW�VWLNVWRIRYHUVFKRW��0LQDV��WH
NRPHQ WRW�HHQ�QLWUDDWFRQFHQWUDWLH�LQ�KHW�ERYHQVWH�JURQGZDWHU�ZRUGW�JHEUXLN�JHPDDNW
YDQ�WDEHO����,Q�RQGHUVWDDQGH�WHNVW�]LMQ�GH�UHOHYDQWH�VWDSSHQ�DDQJHJHYHQ�PHW�GH�UHJHOV
$ WRW�HQ�PHW�;�
'H YHUOLHVQRUP��$��JHHIW�RS�EHGULMIVQLYHDX�KHW�YHUVFKLO��LQ�NJ�KD�VWLNVWRI��WXVVHQ�GH
KRHYHHOKHLG�VWLNVWRI�GLH�RS�KHW�EHGULMI�LV�DDQJHYRHUG��GRRU�GH�ODQGERXZHU��HQ�GH
KRHYHHOKHLG�GLH�LV�DIJHYRHUG�YDQ�KHW�EHGULMI��'H]H�YHUOLHVQRUP��$��PRHW�HFKWHU�YRRU
HHQ�DDQWDO�SRVWHQ��%�W�P�(��JHFRUULJHHUG�ZRUGHQ�RP�WH�NRPHQ�WRW�GH�ERGHPEHODVWLQJ
�)���'H]H�EHUHNHQLQJVZLM]H�LV�HYHQHHQV�JHEUXLNW�GRRU�%UHVVHU�HW�DO�������� 'H
JHYROJGH�UHGHQHHUOLMQ�LV�ZHHUJHJHYHQ�LQ�ILJXXU���
2S JUDVODQG�YLQGW�GHQLWULILFDWLH�SODDWV�YDQ�VWLNVWRI�LQ�XULQHSOHNNHQ��UHJHO�%���'H]H
ZRUGW JHVFKDW�RS����NJ�1�SHU�KD�SHU�MDDU��YDQ�(FN���������'DDUQDDVW�LV�HU�VSUDNH�YDQ
DPPRQLDNYHUOLH]HQ�XLW�VWDOOHQ��JUDVODQGEHGULMI��HQ�WLMGHQV�XLWULMGHQ��JUDVODQG�HQ
ERXZODQG���'H]H�SRVW��UHJHO�&��ZRUGW�JHVFKDW�RS����NJ�KD��JUDVODQG��HQ���NJ�KD
�ERXZODQG���2S�JUDVODQG�YLQGW��R�D��GRRU�NODYHU�HQ�YULMOHYHQGH�VWLNVWRIEDFWHULsQ��LQ
EHSHUNWH�PDWH�VWLNVWRIELQGLQJ�SODDWV��'���7RW�VORW�NRPW�HU�VWLNVWRI�YLD�GHSRVLWLH�RS�KHW
ODQG �(���'H�RSWHOOLQJ�YDQ�GH]H�SRVWHQ�ELM�GH�YHUOLHVQRUP��$��OHLGW�WRW�GH�QHWWR�
ERGHPEHODVWLQJ��)��
+HW LV�HFKWHU�QLHW�]R�GDW�GH]H�JHKHOH�KRHYHHOKHLG�VWLNVWRI�RRN�GDDGZHUNHOLMN�XLWVSRHOW
QDDU�KHW�JURQGZDWHU��2S�EDVLV�YDQ�HHQ�JURRW�DDQWDO�SUDNWLMNPHWLQJHQ�DDQ�]RZHO
VWLNVWRIRYHUVFKRW�DOV�QLWUDDWFRQFHQWUDWLHV�LQ�KHW�JURQGZDWHU�RS�WKDQV�JDQJEDUH
EHGULMYHQ��)UDWHUV�HW DO� ������LV�EHUHNHQG�GDW�RS�JUDVODQG������EDQGEUHHGWH�����
�����HQ�RS�ERXZODQG������EDQGEUHHGWH�����������YDQ�GH�QHWWR�ERGHPEHODVWLQJ
XLWVSRHOW�YDQXLW�GH�ZRUWHO]{QH��LQ����UHJHO�+�WRW�HQ�PHW�-�HQ�LQ�NJ�KD�VWLNVWRI��UHJHO�.
WRW HQ�PHW�0���,Q�GLW�SHUFHQWDJH�LV�GXV�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW�GHQLWULILFDWLH�LQ�GH
GLHSHUH�ERGHPODJHQ�
9RRUDO�YRRU�JUDVODQG�LV�GLW�SHUFHQWDJH�RSPHUNHOLMN�ODDJ��PHW�DQGHUH�ZRRUGHQ��GH
RQYHUNODDUGH�YHUOLH]HQ�]LMQ�UHODWLHI�JURRW��(YHQWXHOH�RRU]DNHQ�KLHUYDQ�NXQQHQ�]LMQ�� JDVYRUPLJH�YHUOLH]HQ�XLW�XULQHSOHNNHQ�]LMQ�JURWHU�GDQ�YHUZDFKW�� DPPRQLDNYHUOLH]HQ�]LMQ�LQ�ZHUNHOLMNKHLG�JURWHU�GDQ�QX�ZRUGW�DDQJHQRPHQ�� HU�WUHGHQ�QDDVW�DPPRQLDNYHUOLH]HQ�QRJ�DQGHUH�JDVYRUPLJH�VWLNVWRIYHUOLH]HQ�XLW

VWDO��ZHLGH�HQ�RSVODJ�SODDWV��P�Q��1���� RSKRSLQJ�YDQ�RUJDQLVFKH�VWLNVWRI�LQ�GH�ERGHP�� RSWUHGHQ�YDQ�JDVYRUPLJH�VWLNVWRIYHUOLH]HQ�LQ�KHW�SODQWV\VWHHP��ELMYRRUEHHOG
HPLVVLH�XLW�EODGHUHQ�HWF���

(U�LV�HFKWHU�RRN�VSUDNH�YDQ�HHQ�DDQ]LHQOLMN�RQ]HNHUKHLGVPDUJH��3UREOHHP�KLHUELM�LV
YHUGHU�GDW�GH�KXLGLJH�VWLNVWRIRYHUVFKRWWHQ�YHHO�KRJHU�]LMQ��FLUFD�IDFWRU����GDQ�GH
YHUOLH]HQ�GLH�LQ�GH�WRHNRPVW�ZRUGHQ�WRHJHVWDDQ��2S�ERXZODQG�]LMQ�GH�RQYHUNODDUGH
YHUOLH]HQ�EHSHUNW�WRW�FD�������EDQGEUHHGWH�����������'LW�JHHIW�DDQ�GDW�GH�RRU]DDN�YDQ
GH�JURWH�YHUOLH]HQ�RS�JUDVODQG�ZDDUVFKLMQOLMN�OLJJHQ�LQ�KHW�JUDVODQG�±�GLHUV\VWHHP�
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