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6LWL�'HZL�,QGUDVDUL�GDQ�.ULVWDPWLQL
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%HUDV�DGDODK�PDNDQDQ�SRNRN�VHEDJLDQ�EHVDU�SHQGXGXN�GL�,QGRQHVLD

GDQ�EHEHUDSD�QHJDUD�GL�$VLD��6HEDJDL�SDQJDQ�XWDPD��EHUDV�GLNHWDKXL

PHPLOLNL� JL]L� PLNUR� \DQJ� WLGDN� PHPDGDL� VHKLQJJD� EHUSRWHQVL

PHQLPEXONDQ� NHNXUDQJDQ� JL]L� EDJL� NRQVXPHQ�� %LRIRUWLILNDVL

PHUXSDNDQ�VDODK�VDWX�LQRYDVL�GDODP�PHQLQJNDWNDQ�PXWX�JL]L�EHUDV�

.HXQWXQJDQ�ELRIRUWLILNDVL�DQWDUD�ODLQ������GDSDW�GLNHPEDQJNDQ�SDGD

EDKDQ�PDNDQDQ�SRNRN������ OHELK�PXUDK�GDQ�PHQJXQWXQJNDQ�GDUL

VHJL� EXGL� GD\D� NDUHQD� EHQLK� \DQJ� WHODK� WHUIRUWLILNDVL� KDQ\D

GLSHUOXNDQ� VHNDOL� GL� DZDO� SHQJJXQDDQ�� VHODQMXWQ\D� EHQLK� GDUL

SHUWDQDPDQ�EHULNXWQ\D�GDSDW�GLNHPEDQJNDQ�OHELK�ODQMXW�ROHK�SHWDQL

ODLQ������EHUPDQIDDW�EDJL�PDV\DUDNDW�NRQVXPHQ�UDZDQ�JL]L��GDQ����

SURGXNVL� WLQJJL� GDQ� UDPDK� OLQJNXQJDQ��.DGDU�PLQHUDO� SHQWLQJ

VHSHUWL�)H��EHVL��GDQ�=Q��VHQJ��SDGD�EHUDV�GDSDW�GLWLQJNDWNDQ�PHODOXL

SURJUDP�ELRIRUWLILNDVL�PHQMDGL�EHUDV�ND\D�)H�GDQ�=Q��%HUDV�EHUJL]L

WLQJJL�\DQJ�EHUDVDO�GDUL�SDGL�ORNDO�PDXSXQ�YDULHWDV�XQJJXO�SHUOX

VHJHUD�GLNHPEDQJNDQ�VHWHODK�PHODOXL�SURVHV��SHOHSDVDQ�YDULHWDV�

6HEHOXP�LWX��YDULHWDV�WHUVHEXW�MXJD�SHUOX�GLGDIWDUNDQ�NHSDGD�SLKDN

NRPSHWHQ� XQWXN� GLOLQGXQJL� VHEDJDL� DVHW� GDQ� KDN� NHND\DDQ

LQWHOHNWXDO��+.,��SDUD�SHQHOLWL�GDUL�SHQFXULDQ�GDQ�SHQJDNXDQ�LOHJDO

ROHK�SLKDN�ODLQ�XQWXN�NHSHQWLQJDQ�SULEDGL��6HODLQ�LWX�GLSHUOXNDQ�SXOD

VHUWLILNDVL�EHUDV�EHUODEHO�MDPLQDQ�YDULHWDV�GDUL�YDULHWDV�SDGL�\DQJ

GLKDVLONDQ�PHODOXL�SHPXOLDDQ�WDQDPDQ�JXQD�PHQLQJNDWNDQ�QLODL

WDPEDK�HNRQRPL�GDQ�PHOLQGXQJL�KDN�NRQVXPHQ�

.DWD�NXQFL��3DGL��ELRIRUWLILNDVL��PXWX�JL]L��SHPXOLDDQ�WDQDPDQ

$%675$&7

5LFH� LV� WKH� VWDSOH� IRRG� RI�PRVW� SHRSOH� LQ� ,QGRQHVLD�DQG� VRPH

FRXQWULHV� LQ� $VLD�� $V� WKH� PDLQ� IRRG�� ULFH� LV� NQRZQ� WR� KDYH

LQDGHTXDWH� PLFUR� QXWULWLRQ� VR� WKDW� LW� LV� SRWHQWLDO� WR� FDXVH

PDOQXWULWLRQ� IRU� FRQVXPHUV�� %LRIRUWLILFDWLRQ� � LV� RQH� RI� WKH

LQQRYDWLRQV�LQ�LPSURYLQJ�WKH�QXWULWLRQDO�TXDOLW\�RI�ULFH��7KH�EHQHILWV

RI� ELRIRUWLILFDWLRQ� LQFOXGH�� ���� FDQ� EH� GHYHORSHG� LQ� EDVLF

IRRGFURSV�� ���� FKHDSHU� DQG� EHQHILFLDO� LQ� WHUPV� RI� FXOWLYDWLRQ

EHFDXVH�WKH�VHHGV�WKDW�KDYH�EHHQ�IRUWLILHG�DUH�RQO\�QHHGHG�RQFH�LQ

WKH�ILUVW�XVH��WKHQ�WKH�VHHG�RI�WKH�QH[W�FURS�FDQ�EH�IXUWKHU�GHYHORSHG

E\� RWKHU� IDUPHUV�� ���� EHQHILFLDO� WR� QXWULWLRXV� FRQVXPHU

FRPPXQLWLHV�� DQG� ���� KLJK� SURGXFWLRQ� DQG� HQYLURQPHQWDOO\

IULHQGO\��,PSRUWDQW�PLQHUDOV�VXFK�DV�)H��LURQ��DQG�=Q��]LQF��LQ�ULFH

FDQ�EH�LQFUHDVHG�WKURXJK�ELRIRUWLILFDWLRQ�SURJUDPV�LQWR�)H�DQG�=Q

GHQVH�ULFH��+LJKO\�QXWULWLRXV� ULFH�GHULYHG� IURP� ORFDO� ULFH� DQG

VXSHULRU�YDULHWLHV�QHHGV�WR�EH�GHYHORSHG�DIWHU�JRLQJ�WKURXJK�WKH

SURFHVV�RI��UHOHDVH�YDULHWLHV��3ULRU�WR�WKDW��WKH�YDULHW\�DOVR�QHHGV�WR

EH�UHJLVWHUHG�WR�FRPSHWHQW�SDUWLHV�WR�EH�SURWHFWHG�DV�DVVHW�DQG

LQWHOOHFWXDO�SURSHUW\�ULJKWV��,35��RI�UHVHDUFKHUV�IURP�WKHIW�DQG

LOOHJDO�DFNQRZOHGJPHQW�E\�RWKHUV�IRU�SHUVRQDO�JDLQ��,Q�DGGLWLRQ�

LW�LV�QHHGHG�FHUWLILFDWLRQ�RI�ULFH�ODEHOOHG�DVVXUDQFH�RI�ULFH�YDULHWLHV

SURGXFHG�WKURXJK�SODQW�EUHHGLQJ� WR�LQFUHDVH�HFRQRPLF��DGGHG

YDOXH��DQG�SURWHFW�FRQVXPHU�ULJKWV�

.H\ZRUGV��5LFH��ELRIRUWLILFDWLRQ��QXWULWLRQ�TXDOLW\��SODQW�EUHHGLQJ
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%HUDV�DGDODK�PDNDQDQ�SRNRN�VHEDJLDQ�EHVDU�SHQGXGXN�GL

,QGRQHVLD�GDQ�EHEHUDSD�QHJDUD�GL�$VLD��6HEDJDL�SDQJDQ

XWDPD�� EHUDV�GLNHWDKXL�PHPLOLNL� JL]L�PLNUR� \DQJ� WLGDN

PHPDGDL�VHKLQJJD�EHUSRWHQVL�PHQLPEXONDQ�NHNXUDQJDQ

JL]L�EDJL�NRQVXPHQ��%LRIRUWLILNDVL�DWDX�IRUWLILNDVL�ELRORJL

PHUXSDNDQ� VDODK� VDWX� FDUD� GDODP� PHQLQJNDWNDQ

NDQGXQJDQ� JL]L�PLNUR� EDKDQ� SDQJDQ� \DQJ� EHUSHUDQ

SHQWLQJ�PHQJDWDVL�PDVDODK� JL]L� EXUXN� GDQ� NHVHKDWDQ

NRQVXPHQ�� .DQGXQJDQ� JL]L� EDKDQ� SDQJDQ� GDSDW

GLSHUEDLNL� GDQ�EDKNDQ� GLWLQJNDWNDQ�PHODOXL� SHPXOLDDQ

WDQDPDQ��EDLN�VHFDUD�NRYHQVLRQDO�PDXSXQ�ELRWHNQRORJL�

'L�,QGRQHVLD��ELRIRUWLILNDVL�PHQMDGL�SHQWLQJ�GLNDLWNDQ

GHQJDQ�WLQJJLQ\D�SUHYDOHQVL�DQHPLD�JL]L�EHVL��$*%���3DGD

DQDN� EDOLWD�� SUHYDOHQVL�$*%�PHQFDSDL� ������ GDQ

FHQGHUXQJ�PHQXUXQ�SDGD�NHORPSRN�XVLD�VHNRODK�GDQ�XVLD

SURGXNWLI��WHWDSL�NHPEDOL�PHQLQJNDW�SDGD�XVLD�������WDKXQ

GDQ�GL�DWDV����WDKXQ��%$/,7%$1*.(6�������

$QHPLD�JL]L�EHVL�WHUMDGL�ELOD�NRQVHQWUDVL�KHPRJORELQ

�+E��GL�EDZDK����J�GO�SDGD�LEX�KDPLO�����J�GO�SDGD�LEX

\DQJ�WLGDN�KDPLO�XVLD�������WDKXQ��GDQ����J�GO�SDGD�DQDN

EDOLWD��%$/,7%$1*.(6��������6KDZ�GDQ�)ULHGPDQ�������

PHQ\DWDNDQ�$*%�GDSDW�PHQ\HEDENDQ�NHPDWLDQ�LEX�KDPLO

SDGD� VDDW� SHUVDOLQDQ��PHQXUXQNDQ� SURGXNWLYLWDV� RUDQJ

GHZDVD� NDUHQD�PHQXUXQQ\D� GD\D� WDKDQ� WXEXK��8QWXN



�� -�� /LWEDQJ�3HUW�� 9RO�� ���1R�� �� -XQL� ������ ����

PHQDQJJXODQJL�PDVDODK� WHUVHEXW�� SDUD� DKOL� JL]L� GDQ

NHVHKDWDQ� PHQJHPEDQJNDQ� SURJUDP� VXSOHPHQWDVL�

GLYHUVLILNDVL�SDQJDQ��IRUWLILNDVL��GDQ�ELRIRUWLILNDVL�

7XOLVDQ� LQL�PHPEHULNDQ� LQIRUPDVL� GDQ� SHPDKDPDQ

WHQWDQJ�XSD\D�SHUEDLNDQ�PXWX�JL]L�EHUDV�PHODOXL�SURJUDP

ELRIRUWLILNDVL� GDQ� SHPXOLDDQ� WDQDPDQ� SDGL�� GDODP

NDLWDQQ\D�GHQJDQ�VWUDWHJL�SHQJHPEDQJDQ�EHUDV�ND\D�)H

�EHVL�� GDQ� =Q� �VHQJ�� VHEDJDL� VDODK� VDWX� XSD\D� GDODP

PHQDQJJXODQJL�PDVDODK�DQHPLD�JL]L�)H�GDQ�GHILVLHQVL�=Q

GL�,QGRQHVLD�
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/LPD� KDO� \DQJ� SHUOX� PHQGDSDW� SHUKDWLDQ� GDODP

SHQJHPEDQJDQ�ELRIRUWLILNDVL�SDGL�DGDODK������YDULDELOLWDV

JHQHWLN� EHVL� SDGL� GDQ� SHQJJXQDDQQ\D� GDODP� SURJUDP

SHPXOLDDQ� WDQDPDQ�� ���� NHXQWXQJDQ� GDQ� NHUXJLDQ

PHQJHPEDQJNDQ�YDULHWDV�SDGL�ND\D�EHVL������SHUXEDKDQ

SROD�PDNDQ�NRQVXPHQ������PDQIDDW�PHQJRQVXPVL�EHUDV

\DQJ�PHQJDQGXQJ�]DW�EHVL�EDJL� WXEXK��GDQ�����SURJUDP

LQWHUYHQVL� ODLQ� \DQJ� OHELK�PXUDK� GLEDQGLQJNDQ� GHQJDQ

SURJUDP� SHPXOLDDQ� WDQDPDQ� GDODP� PHQDQJJXODQJL

DQHPLD�JL]L�EHVL��%RXLV�HW�DO���������'DODP�MDQJND�SDQMDQJ�

SHQLQJNDWDQ� SURGXNVL� SDQJDQ� ND\D� PLQHUDO� GDQ

NHUDJDPDQ�PHQX� \DQJ� GLNRQVXPVL� DNDQ�PHQJXUDQJL

GHILVLHQVL�PLQHUDO��'DODP�MDQJND�SHQGHN��PHQJRQVXPVL

SDQJDQ� ND\D� PLQHUDO� GDSDW� PHPEDQWX� PHQJDWDVL

GHILVLHQVL�PLQHUDO� GHQJDQ�PHQLQJNDWNDQ� NHFXNXSDQ

DVXSDQ�PLQHUDO� SDGD� VHWLDS� LQGLYLGX� VHODPD� � VLNOXV

KLGXSQ\D��%RXLV�HW�DO��������

9DULHWDV�SDGL� XPXPQ\D�PHQJDQGXQJ�)H�����PJ�NJ

�*UHJRULR� HW� DO�� ������� /HPEDJD� 3HQHOLWLDQ� 3DGL

,QWHUQDVLRQDO� �,55,�� WHODK�PHQJHPEDQJNDQ� JDOXU� SDGL

,5�������%�������\DQJ�PHQJDQGXQJ�)H�FXNXS�WLQJJL����

PJ�NJ� EHUDV��*DOXU� SDGL� WHUVHEXW� WHODK�GLOHSDV� VHEDJDL

YDULHWDV� XQJJXO� GHQJDQ� QDPD�0DOLJD\D� 6SHVLDO����

6HPHQWDUD��:DLWH�$JULFXOWXUDO�5HVHDUFK�,QVLWXWH��$GHODLGH

8QLYHUVLW\�� WHODK�PHQJHPEDQJNDQ� YDULHWDV� WHULJX� \DQJ

HILVLHQ�PLQHUDO�VHQJ��*UDKDP�HW�DO���������$PHULND�6HULNDW

PHODOXL� SURJUDP� SHPXOLDDQ� WDQDPDQ� WHODK� PHQJHP�

EDQJNDQ� NHGHODL� \DQJ� HILVLHQ� PLQHUDO� )H� XQWXN

PHQDQJJXODQJL�PDVDODK�WDQDK�\DQJ�NHNXUDQJDQ�EHVL�

0LQHUDO� GDUL� WDQDPDQ�SHQWLQJ�DUWLQ\D�EDJL�PDQXVLD

GDQ� WDQDPDQ� LWX� VHQGLUL�� 3URJUDP�SHPXOLDDQ� WDQDPDQ

GDSDW�PHPEHULNDQ� VXPEDQJDQ� Q\DWD�GDQ� EHUNHODQMXWDQ

GHQJDQ�ELD\D�PXUDK�XQWXN�PHQDQJJXODQJL�NDKDW�PLQHUDO

SDGD� WDQDPDQ� GDQ�PDQXVLD�� 6HODLQ� LWX��PLQHUDO� MXJD

GDSDW� PHQLQJNDWNDQ� SURGXNWLYLWDV� WDQDPDQ� GDQ

PHQJXQWXQJNDQ� GDUL� DVSHN� OLQJNXQJDQ��:HOFK� ������

PHODSRUNDQ�EDKZD�PLQHUDO�GLEXWXKNDQ�WDQDPDQ�SDGD�IDVH

DZDO�SHUWXPEXKDQ��SHUNHPEDQJDQ�DNDU�SDGD�WDQDK�\DQJ

NHULQJ��GDQ�PHQLQJNDWNDQ�NHWDKDQDQ� WHUKDGDS�SHQ\DNLW�

\DQJ� SDGD� JLOLUDQQ\D�PHQLQJNDWNDQ� SURGXNWLYLWDV�

9DULHWDV�WDQDPDQ�\DQJ�PHQ\HUDS�PLQHUDO�OHELK�HILVLHQ�GDQ

WLGDN�EDQ\DN�PHPHUOXNDQ�LQSXW�NLPLD�VHKLQJJD�EHUSHUDQ

SHQWLQJ�GDODP�PHOHVWDULNDQ�OLQJNXQJDQ��2OHK�NDUHQD�LWX�

SHPXOLDDQ�WDQDPDQ�GHQJDQ�ELRIRUWLILNDVL�EHUWXMXDQ�XQWXN

PHPSHUEDLNL�JL]L�NRQVXPHQ��PHQLQJNDWNDQ�GD\D�DGDSWDVL

YDULHWDV� SDGD� OLQJNXQJDQ� WXPEXK�� GDQ�PHQJXQWXQJNDQ

GDUL� VHJL� DJURQRPL� GDQ� HNRQRPL� VHKLQJJD� EHUSRWHQVL

GLNHPEDQJNDQ�VHFDUD�OXDV�

3HQLQJNDWDQ� NDQGXQJDQ� )H� SDGD� SDGL� WLGDN� DNDQ

PHQJXEDK� SHQDPSDNDQ�� UDVD�� WHNVWXU� DWDX�PXWX� WDQDN

EHUDV�NDUHQD�PLQHUDO�EHVL�PHUXSDNDQ�XQVXU�\DQJ�VDQJDW

KDOXV�� +DO� LQL� WHQWX� MXJD� WLGDN� DNDQ�PHQJXEDK� FDUD

PHQDQDN�QDVL�GDQ�SROD�PDNDQ�NRQVXPHQ��%HUEHGD�GHQJDQ

SHQDPEDKDQ� EHWD� NDURWHQ� SDGD� EHUDV� \DQJ�PHQJXEDK

SHQDPSDNDQ� EHUDV�PHQMDGL� NHNXQLQJDQ�� \DQJ� DNDQ

PHQJXUDQJL� WLQJNDW� SUHIHUHQVL� NRQVXPHQ�� 'HQJDQ

GHPLNLDQ� SHUOX� SHQGLGLNDQ� JL]L� EDJL� NRQVXPHQ� DJDU

PHQJHWDKXL� EDKZD� EHUDV� EHUZDUQD� NHNXQLQJDQ

PHQJDQGXQJ�EDQ\DN�YLWDPLQ�$�

3HQGHULWD� DQHPLD� XPXPQ\D� DGDODK� PDV\DUDNDW

EHUSHQJKDVLODQ�UHQGDK�\DQJ�WLGDN�PDPSX�PHPEHOL�EDKDQ

SDQJDQ�KHZDQL�\DQJ�ND\D�]DW�EHVL�GHQJDQ�ELRYDLODELOLWDV

WLQJJL�� *RORQJDQ�PDV\DUDNDW� LQL�PHQJDQGDONDQ� EHUDV

VHEDJDL�EDKDQ� SDQJDQ� SRNRN� VHNDOLJXV� VXPEHU�PLQHUDO

\DQJ� GDSDW� GLNRQVXPVL� VHWLDS� KDUL��+DO� LQL�PHUXSDNDQ

WDQWDQJDQ� GDQ� SHOXDQJ� EDJL� SHPXOLD� WDQDPDQ� XQWXN

PHUHND\DVD�NDQGXQJDQ�PLQHUDO�SDGD�EHUDV�

'DODP� VLVWHP�PHWDEROLVPH� WXEXK�PDQXVLD� WHUGDSDW

KXEXQJDQ� \DQJ� VLQHUJL� DQWDUD�PLQHUDO� EHVL� GDQ� VHQJ�

3HQJDUXK� VLQHUJLV� \DQJ� NXDW�PHQDQGDNDQ� SHUDNLWDQ

YDULHWDV�WDQDPDQ�\DQJ�PHPLOLNL�NDGDU�)H�GDQ�=Q�WLQJJL

DNDQ� OHELK� HIHNWLI�PHQDQJJXODQJL� DQHPLD� �.LQJ� HW� DO�

������� 3HQJDUXK� NDQGXQJDQ�EHVL� DWDX� VHQJ� SDGD�EDKDQ

PDNDQDQ�SRNRN� WHUKDGDS� VWDWXV� JL]L� GDQ� SURGXNWLYLWDV

PDV\DUDNDW� NRQVXPHQ�PDVLK� SHUOX� GLYHULILNDVL�PHODOXL

SHQHOLWLDQ�OHELK�ODQMXW�

%,2)257,),.$6,�%(5$6

%LRIRUWLILNDVL�DGDODK�VDODK�VDWX�XSD\D�GL�ELGDQJ�SHUWDQLDQ

XQWXN� PHQLQJNDWNDQ� NDQGXQJDQ� JL]L� SDQJDQ� \DQJ

PHUXSDNDQ� VDODK� VDWX� IDNWRU� SHQWLQJ� GDODP� NHWDKDQDQ

SDQJDQ� QDVLRQDO��%LRIRUWLILNDVL� EHUDV�PHQMDGL� SHQWLQJ

VHEDJDL�VDODK�VDWX�LQRYDVL�GDODP�PHPSHUEDLNL�PXWX�JL]L

EHUDV� PHODOXL� SHQLQJNDWDQ� NDQGXQJDQ� ]DW� JL]L�� GL

DQWDUDQ\D� PLQHUDO� EHVL� GDQ� VHQJ�� .HXQWXQJDQ

ELRIRUWLILNDVL� DQWDUD� ODLQ�� ����GDSDW�GLNHPEDQJNDQ�SDGD

EDKDQ� PDNDQDQ� SRNRN�� ���� OHELK� PXUDK� GDQ

PHQJXQWXQJNDQ� GDUL� VHJL� EXGL� GD\D� NDUHQD�EHQLK� \DQJ

WHODK� WHUIRUWLILNDVL� KDQ\D� GLSHUOXNDQ� VHNDOL� GL� DZDO

SHQJJXQDDQ�� VHODQMXWQ\D� EHQLK� GDUL� SHUWDQDPDQ

EHULNXWQ\D�GDSDW�GLNHPEDQJNDQ�OHELK� ODQMXW�ROHK�SHWDQL

ODLQ������EHUPDQIDDW�EDJL�PDV\DUDNDW�NRQVXPHQ�UDZDQ�JL]L�

GDQ� ���� SURGXNVL� WLQJJL� GDQ� UDPDK� OLQJNXQJDQ

�ZZZ�KDUYHVWSOXV�RUJ�������

6HFDUD�XPXP�WHUGDSDW�GXD�XSD\D�ELRIRUWLILNDVL�SDGL�

\DLWX�PHODOXL�SHPXOLDDQ�WDQDPDQ�VHFDUD�NRQYHQVLRQDO�GDQ

WUDQVIRUPDVL� JHQ� DWDX� UHND\DVD� JHQHWLN� �ELRWHNQRORJL��



%LRIRUWLILNDVL�PLQHUDO� )H� GDQ� =Q� SDGD� EHUDV�� 3HUEDLNDQ�PXWX� ����� �6LWL�'HZL� ,QGUDVDUL� GDQ�.ULVWDPWLQL� ��

%LRIRUWLILNDVL�NRQYHQVLRQDO�PHUXSDNDQ�VDODK�VDWX�XSD\D

GDODP�PHQLQJNDWNDQ� NDQGXQJDQ� JL]L� WDQDPDQ�PHODOXL

SHUVLODQJDQ�NRQYHQVLRQDO�GHQJDQ�PHPDQIDDWNDQ�SODVPD

QXWIDK�\DQJ�PHPLOLNL�NDUDNWHU�\DQJ�EHUDJDP��3HPXOLDDQ

WDQDPDQ�SDGL� MXJD�GDSDW�GLDUDKNDQ� XQWXN�PHQGDSDWNDQ

YDULHWDV� \DQJ�PHPSXQ\DL� NDQGXQJDQ�PLQHUDO� WLQJJL�

VHSHUWL�)H�XQWXN�PHQDQJJXODQJL�PDVDODK�DQHPLD�JL]L�EHVL�

6\DUDW� XWDPD�\DQJ�KDUXV� GLSHQXKL�GDODP�PHPSHUEDLNL

NDQGXQJDQ�PLQHUDO� YDULHWDV� SDGL� DGDODK� WHUVHGLDQ\D

SODVPD�QXWIDK�GHQJDQ�NHUDJDPDQ�JHQHWLN�\DQJ�PHPDGDL

XQWXN� NDUDNWHU� \DQJ� DNDQ� GLSHUEDLNL�� GDODP� KDO� LQL

NDQGXQJDQ� )H� WLQJJL� SDGD� SDGL�� 7DKDSDQ� EHULNXWQ\D

DGDODK�PHQ\LODQJNDQ� WDQDPDQ�SDGL� GDUL� SODVPD� QXWIDK

\DQJ� WHODK� WHULGHQWLILNDVL� XQWXN�PHQJKDVLONDQ� JHQRWLSH

DWDX� YDULHWDV� XQJJXO� EDUX� \DQJ�PHPLOLNL� NRPELQDVL

NDUDNWHU�\DQJ�GLLQJLQNDQ�

-LND�YDULHWDV�\DQJ�PHQJDQGXQJ�PLQHUDO�EHVL�GDQ�VHQJ

WLQJJL� WHODK�GLKDVLONDQ�PHODOXL� SHUDNLWDQ� WDQDPDQ�PDND

GDSDW�GLNHPEDQJNDQ�OHELK�ODQMXW�GDODP�VNDOD�OXDV��+DO�LQL

GLKDUDSNDQ� EHUNRQWULEXVL� WHUKDGDS� SHQLQJNDWDQ

NDQGXQJDQ�JL]L�EHUDV�\DQJ�DNDQ�GLNRQVXPVL�PDV\DUDNDW

OXDV��&DUD�LQL�GLQLODL�VHEDJDL�VDODK�VDWX�LQWHUYHQVL�JL]L�EDJL

NRQVXPHQ�EHUDV�VHFDUD�EHUNHODQMXWDQ�GDQ�PXUDK�NDUHQD

GDSDW� GLMDQJNDX� ROHK� EHUEDJDL� ODSLVDQ� PDV\DUDNDW�

WHUXWDPD�NRQVXPHQ�GDUL�JRORQJDQ�HNRQRPL�PHQHQJDK�NH

EDZDK�

5HND\DVD� JHQHWLN�PHUXSDNDQ� VDODK� VDWX� DSOLNDVL

ELRWHNQRORJL�PRGHUQ� GDODP� ELRIRUWLILNDVL� WDQDPDQ�

'HZDVD�LQL�SHQHOLWLDQ�WUDQVIRUPDVL�JHQ�WHODK�EHUNHPEDQJ

SHVDW��WHUPDVXN�GDODP�PHQGDSDWNDQ�YDULHWDV�XQJJXO�SDGL

ND\D�PLQHUDO��/XFFD�HW�DO���������WHODK�PHQWUDQVIRUPDVL

JHQ�IHUULWLQ�GDUL�3KDVHROXV�YXOJDULV�NH�WDQDPDQ�SDGL�JXQD

PHQLQJNDWNDQ� NDQGXQJDQ� )H�SDGD� HQGRVSHUP�GDQ� MXJD

PHQWUDQVIRUPDVL� SK\WDVH� WROHUDQ� SDQDV� �WKHUPRWROHUDQW

SK\WDVH�� XQWXN�PHQLQJNDWNDQ� NDQGXQJDQ� EHVL� GXD� NDOL

OLSDW�SDGD�WDQDPDQ�DJDU�PHPLOLNL�ELRDYDLODELOLWDV�WLQJJL�

*HQ�QLFRWLDQ� DPLQH� V\QWKDVH� �1$6�� SDGD� EDUOH\

WHODK� EHUKDVLO� GLHNVSUHVLNDQ� SDGD� HQGRVSHUP� SDGL

VHKLQJJD�WHUMDGL�SHQLQJNDWDQ�NDGDU�)H�SDGD�EHUDV�JLOLQJ

�/HH�HW�DO���������8SD\D�ODLQ�XQWXN�PHQLQJNDWNDQ�NDGDU

PLQHUDO� )H� SDGD� SDGL� DGDODK�PHQJHNVSUHVLNDQ� JHQ

2V1$6���2V1DV���GDQ�2V1DV��SDGD�HQGRVSHUP��-RKQVRQ

HW�DO���������%HEHUDSD�KDVLO�VWXGL�PHQXQMXNNDQ�XQVXU�)H

GDSDW� PHPDVXNL� HQGRVSHUP� GDODP� EHUEDJDL� EHQWXN�

ZDODXSXQ�PHNDQLVPH� XQWXN�PHQJLPSRU� )H� NH� GDODP

HQGRVSHUP� EHOXP� EHUNHPEDQJ� VHSHQXKQ\D�� 9DULDVL

DNXPXODVL�)H�GDODP�EHUEDJDL�EHQWXN�PHPEHULNDQ�SLOLKDQ

EDJL�XSD\D�SHQLQJNDWDQ�ELRDYDLODELWDV��'LSWL�HW�DO��������

%LRDYDODELOLWDV�DGDODK�HIHN�GDUL�VHWLDS�SURVHV�ILVLN�GDQ

NLPLD�PDXSXQ� ILVLRORJLV� \DQJ� EHUSHQJDUXK� WHUKDGDS

MXPODK� ]DW� EHVL� \DQJ� GLVHUDS� WDQDPDQ�EDKDQ�PDNDQDQ

VDPSDL�PHQMDGL�EHQWXN�ELRORJLV� \DQJ� DNWLI� XQWXN� GDSDW

GLPDQIDDWNDQ� WXEXK�� 7HNQRORJL� WUDQVJHQLN� EHUKDVLO

PHQLQJNDWNDQ� NDQGXQJDQ�)H� SDGD� EHUDV� WDQSD� NHQGDOD

ILVLRORJLV� \DQJ� EHUDUWL� VHKLQJJD� -RKQVRQ� HW� DO�� ������

PHQ\LPSXONDQ� EDKZD�SHUEDLNDQ� NDQGXQJDQ�)H� EHUDV

KDQ\D� GDSDW� GLFDSDL� GHQJDQ� WHKQLN� WUDQVJHQLN�� 3DGL

WUDQVJHQVLN� ND\D� EHVL� GDQ� VHQJ� \DQJ� GLNHPEDQJNDQ

VHFDUD�WHUEDWDV�GL�ODSDQJDQ�PHQ\XPEDQJ�����NHGXD�]DW

JL]L�WHUVHEXW�SDGD�EHUDV��7ULMDWPLNR�HW�DO��������

6HFDUD�DODPLDK��NDGDU�)H�SDGD�EHUDV�UHODWLI�UHQGDK�

UDWD�UDWD�����PJ�SHU�NJ�SDGD�EHUDV�JLOLQJ��:DODXSXQ�EHUDV

EXNDQ�VXPEHU�PLQHUDO�XWDPD�GLHW��QDPXQ�VHWLDS�NHQDLNDQ

NRQVHQWUDVL� PLQHUDO� GDSDW� PHPEDQWX� PHQJXUDQJL

GHILVLHQVL� )H� GDQ� =Q� SDGD�PDQXVLD� NDUHQD� WLQJJLQ\D

NRQVXPVL� EHUDV�� WHUXWDPD� EDJL�PDV\DUDNDW� JRORQJDQ

HNRQRPL�UHQGDK�GL�$VLD��ZZZ�KDUYHVWSOXV�RUJ��������

6HMDN�WDKXQ������,55,�PXODL�PHQJHYDOXDVL�SHQJDUXK

NDUDNWHULVWLN�WDQDK�WHUWHQWX�WHUKDGDS�NDQGXQJDQ�)H�EHUDV�

3HQHOLWLDQ�GLGXNXQJ�ROHK�SHPHULQWDK�)LOLSLQD�GDODP�XSD\D

PHQJHOLPLQDVL� PDVDODK�$*%� GL� QHJDUDQ\D� GHQJDQ

PHPSHUND\D�NDQGXQJDQ�)H�EHUDV�JLOLQJ�VHFDUD�DUWLILVLDO

�IRUWLILNDVL���%HEHUDSD� YDULHWDV�SDGL� GLXML� SDGD� NRQGLVL

WDQDK� QRUPDO� GDQ� NHUDFXQDQ� EHVL�� +DVLO� SHQHOLWLDQ

PHQXQMXNNDQ� DGDQ\D� SHUEHGDDQ� NDQGXQJDQ� )H� SDGD

EHUDV�

3DGD� WDKXQ� ������ ,55,� EHNHUMD� VDPD� GHQJDQ

8QLYHUVLW\� RI�$GHODLGH��$XVWUDOLD��PHPSHUOXDV�PDWHUL

SHQHOLWLDQ� GHQJDQ�PHQDPEDKNDQ� XQVXU�=Q�� 3HQHOLWLDQ

PHQJDQDOLVLV�PLQHUDO�EHUGDVDUNDQ�VWDQGDU� LQWHUQDVLRQDO�

'DODP� NHUMD� VDPD� LQL� KDPSLU� ������ VDPSHO� GLDQDOLVLV

EHUVDPDDQ� GHQJDQ� VDPSHO� WDPEDKDQ� GDUL� &KLQD� GDQ

%DQJODGHVK�� 'DWD� LQL� VDQJDW� EHUPDQIDDW� GDODP

SHQJHPEDQJDQ�ELRIRUWLNDVL�SDGL�NDUHQD�EHULVL� LQIRUPDVL

SHQWLQJ�WHQWDQJ�YDULDVL�JHQHWLN�GDQ�NDQGXQJDQ�)H�GDQ�=Q

SDGD�EHUDV��*UHJRULR�HW�DO��������

7HUGDSDW�������VDPSHO�SDGL�\DQJ�GLWDQDP�GL�.HEXQ

3HUFREDDQ�,55,�GDQ�DQDOLVLV��NDQGXQJDQ�)H�GDQ�=Q�SDGD

EHUDV� SHFDK� NXOLW� GLODNXNDQ� GL� 'HSDUWPHQW� RI� 3ODQW

6FLHQFH�� 8QLYHUVLW\� RI� $GHODLGH�� +DVLO� DQDOLVLV

PHQXQMXNNDQ�NRQVHQWUDVL�)H�SDGD�EHUDV�EHUNLVDU�DQWDUD

���������SSP�GHQJDQ� UDWD�UDWD������SSP��GDQ�NDGDU�=Q

EHUNLVDU�DQWDUD�����������SSP�GHQJDQ�UDWD�UDWD������SSP

�*UHJRULR�HW�DO��������

3DGD�7DEHO���GDSDW�GLOLKDW�SHUEDQGLQJDQ�YDULHWDV�SDGL

EHUNDGDU� )H� GDQ�=Q� WLQJJL� \DQJ� GLVHOHNVL� GDUL� �����

VDPSHO��'XD�YDULHWDV�\DQJ�SRSXOHU�GL�$VLD��\DLWX��,5���GDQ

,5����MXJD�GLDQDOLVLV�VHEDJDL�SHPEDQGLQJ��6HPXD�YDULHWDV

SDGL�\DQJ�GLWHOLWL�WXPEXK�SDGD�NRQGLVL�WDQDK�GDQ�PXVLP

\DQJ� VDPD�� -DOPDJQD�� YDULHWDV� WUDGLVLRQDO�� PHPLOLNL

NDQGXQJDQ�)H�KDPSLU�GXD�NDOL� OHELK�WLQJJL�GDUL�YDULHWDV

XQJJXO�,5���GDQ�,5�����6HPHQWDUD�NDQGXQJDQ�=Q�YDULHWDV

ORNDO�-DOPDJQD�VHNLWDU�����OHELK�WLQJJL�GDUL�YDULHWDV�,5���

-DOPDJQD� DGDODK� YDULHWDV� SDGL� DSXQJ� \DQJ� WXPEXK� GL

EHEHUDSD� WHPSDW� GL� WLPXU� ,QGLD�� 3DGL� ORNDO�0DGKXNDU

PHPLOLNL�NDQGXQJDQ�)H�VHGLNLW�OHELK�WLQJJL�GDUL�YDULHWDV

-DOPDJQD� GDQ� NDQGXQJDQ� =Q� VDQJDW� WLQJJL�� 9DULHWDV

0DGKXNDU� DGDODK�SDGL� WDGDK� KXMDQ� \DQJ� WHUGDSDW� SDGD

HNRVLVWHP�ODKDQ�UDZD�GL�7LPXU�,QGLD��7DQDK�GL�GDHUDK�LQL

VHGLNLW�DJDN�DONDOLQ�GDQ�NHNXUDQJDQ�XQVXU�=Q��0DGKXNDU

GLNHQDO� VHEDJDL� YDULHWDV� SDGL� \DQJ� HILVLHQ� KDUD� =Q�

=XFKHP��YDULHWDV�SDGL�WUDGLVLRQDO�MDSRQLND�\DQJ�WXPEXK

GL�GDWDUDQ�WLQJJL��!������P�GSO��%KXWDQ��PHPSHUOLKDWNDQ

NDQGXQJDQ�)H�GDQ�=Q�\DQJ� WLQJJL�� WHWDSL�NDQGXQJDQ�)H
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7DEHO����.DQGXQJDQ��)H�GDQ�=Q�%HUDV�3HFDK�.XOLW��%3.��EHEHUDSD�YDULHWDV�WUDGLVLRQDO�GDQ

YDULHWDV� XQJJXO�

9DULHWDV )H =Q

5DWD�UDWD�� 6( -XPODK 5DWD�UDWD� �� 6( -XPODK

PJ�NJ VDPSHO PJ�NJ VDPSHO

-DOPDJQD ����� �� ��� � ����� �� ��� �

=XFKHP ����� �� ��� � ����� �� ��� �

;XD�%XH�1XR ����� �� ��� � ����� �� ��� �
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6XPEHU��*UHJRULR� HW� DO�� �������

WLGDN� VHWLQJJL� SDGD� YDULHWDV� -DOPDJQD��;XD�%XH�1XR�

YDULHWDV�WUDGLVLRQDO�&KLQD�MXJD�PHPLOLNL�NDGDU�)H�WLQJJL�

9DULHWDV�XQJJXO�EDUX�GHQJDQ�NDQGXQJDQ�)H�GDQ�=Q��WLQJJL

WLGDN�GLWHPXNDQ�SDGD�NHJLDWDQ�VNULQLQJ�YDULHWDV�SDGL�LQL

�*UHJRULR�HW�DO��������

.DGDU�)H�WLQJJL�MXJD�GLWHPXNDQ�SDGD�EHUDV�YDULHWDV

SDGL� DURPDWLN��'DODP�SHQHOLWLDQ� LQL�� SDGL� DURPDWLN�GDQ

QRQDURPDWLN� GLWDQDP� SDGD� OLQJNXQJDQ� GHQJDQ� NRQGLVL

\DQJ�VDPD��.HPXGLDQ��NDQGXQJDQ�)H�GDQ�=Q�EHUDV�GDUL

SDGL�DURPDWLN�GDQ�QRQDURPDWLN�WHUVHEXW�GLDQDOLVLV��%HUDV

DURPDWLN�VHFDUD�NRQVLVWHQ�PHPLOLNL�NDGDU�)H�GDQ�=Q�\DQJ

WLQJJL��2OHK� NDUHQD� LWX�� NRQVXPHQ�\DQJ�PHQJRQVXPVL

EHUDV�DURPDWLN�PHQGDSDWNDQ�DVXSDQ�XQVXU�)H�OHELK�WLQJJL

GLEDQGLQJ� NRQVXPHQ� \DQJ� PHQJRQVXPVL� EHUDV

QRQDURPDWLN��1DPXQ�KDO�LQL�PDVLK�PHPHUOXNDQ�SHQHOLWLDQ

OHELK�ODQMXW�WHQWDQJ�VHUDSDQ�]DW�EHVL�GDODP�XVXV�PDQXVLD

�*UDKDP�HW�DO��������

6DHQFKDL�HW�DO���������PHQHPXNDQ�YDULDVL�NRQVHQWUDVL

)H�GDQ�=Q�SDGD�EHUDV�SHFDK�NXOLW�GDUL�JHQRWLSH�SDGL�\DQJ

EHUEHGD��EHUNLVDU�DQWDUD������PJ�)H�NJ�GDQ�������PJ�=Q�

NJ�GDUL�NROHNVL�SODVPD�QXWIDK�SDGL�,55,�GDQ������PJ�)H��NJ

GDQ�������=Q�NJ�GDUL�YDULHWDV�GDQ�JDOXU�SDGL�DVDO�7KDLODQG�

%HUGDVDUNDQ�LQIRUPDVL�WHUVHEXW��:HOFK�GDQ�*UDKDP�������

VHUWD�%RXLV�GDQ�:HOFK��������PHQ\DUDQNDQ��SHQWLQJQ\D

SURJUDP�SHPXOLDDQ�XQWXN�PHQ\HOHNVL�JHQRWLSH�SDGL�ND\D

)H� GDQ�=Q� VHEDJDL� VDUDQD� XQWXN�PHQLQJNDWNDQ� DVXSDQ

NHGXD�PLQHUDO�LQL�EDJL�NRQVXPHQ�

/DHQRL�HW�DO���������WHODK��PHQHOLWL�GLVWULEXVL�)H�GDQ�=Q

SDGD� SDQMDQJ� EXWLU� EHUDV� GDUL� HQDP� YDULHWDV� SDGL� DVDO

7KDLODQG��6DPSHO�EHUDV�GLSRWRQJ�PHOLQWDQJ�PHQMDGL�WLJD

IUDNVL� SHU� EXWLU�� \DLWX� EDVDO�� WHQJDK�� GDQ� GLVWDO� GHQJDQ

SDQMDQJ� \DQJ� UHODWLI� VDPD�SDGD� VHWLDS� IUDNVL�� 7HUQ\DWD

IUDNVL�ELML�EDJLDQ�WHQJDK�EHUDV�PHPLOLNL�NRQVHQWUDVL�)H�GDQ

=Q�WHUHQGDK��VHGDQJNDQ�NRQVHQWUDVL�)H�GDQ�=Q�\DQJ�OHELK

WLQJJL� WHUGDSDW� SDGD� EDJLDQ� EDVDO� GLEDQGLQJ� IUDNVL

ODLQQ\D��2OHK� NDUHQD� LWX�� GDODP�XSD\D� SHQJHPEDQJDQ

SURJUDP�ELRIRUWLILNDVL�EHUDV�SHUOX�PHPSHUKDWLNDQ�SRWHQVL

NHKLODQJDQ� )H� GDQ� =Q� VHODPD� SHQJJLOLQJDQ� NDUHQD

GLVWULEXVLQ\D�WLGDN�PHUDWD�SDGD�EXWLU�EHUDV�

6WXGL�HILNDVL�ELRORJL�WHUKDGDS�VHMXPODK�VXVWHU�SDGD���

ELDUD�GL�0DQLOD��)LOLSLQD��PHQXQMXNNDQ�KDVLO�\DQJ�SRVLWLI�

6HWHODK�PHQJRQVXPVL� EHUDV�0DOLJD\D�6SHVLDO���� \DQJ

PHPEHULNDQ�WDPEDKDQ�DVXSDQ������PJ�)H�SHU�KDUL�DWDX

PHQLQJNDW�����GDUL� SROD�PDNDQ�ELDVD� VHODPD� ��EXODQ�

.DQGXQJDQ� WRWDO� )H� GDODP� WXEXK� GDQ� SODVPD� IHUULWLQ

EHUEHGD� Q\DWD� DQWDUD� UHVSRQGHQ� \DQJ�PHQJRQVXPVL

EHUDV�0DOLJD\D� 6SHVLDO���� GHQJDQ� EHUDV� YDULHWDV� &�

�+DVV�HW�DO��������

0HQXUXW�:HOFK�HW�DO���������GDQ�*ODKQ�HW�DO���������

NDQGXQJDQ�)H�SDGD�EHUDV�WLGDN�SHUOX�WLQJJL� WHWDSL�KDUXV

WHUVHGLD� GDODP� WXEXK� �ELRDYDLODEOH��� .HWHUVHGLDDQ� )H

GDODP� WXEXK� EHUYDULDVL� GDQ� WLGDN� EHUNRUHODVL� GHQJDQ

NDQGXQJDQ�)H�EHUDV��*ODKQ�HW�DO���������=DW�DQWLJL]L�VHSHUWL

SK\WDW�� SKHQRO�� GDQ� WDQQLQ� EHUNRQWULEXVL�PHQXUXQNDQ

NHWHUVHGLDDQ�)H�GDODP� WXEXK� �3URP�X�WKDL�HW�DO�� ������

+DVLO� SHQHOLWLDQ� ,QGUDVDUL� HW� DO�� �������PHQXQMXNNDQ

SURVHV� SHQ\RVRKDQ�PHQXUXQNDQ� NDQGXQJDQ� )H� SDGD

EHUDV�����GDQ�SURVHV�WDQDN�PHQXUXQNDQ�NDQGXQJDQ�)H

SDGD�QDVL������+DO�LQL�GLVHEDENDQ�ROHK�DGDQ\D�PLQHUDO

\DQJ� ODUXW�SDGD�VDDW�SURVHV� SHQFXFLDQ�EHUDV�GDQ�KLODQJ

VHODPD�SURVHV�SHPDQDVDQ�

3HPXOLDDQ�WDQDPDQ�XQWXN�PHQGDSDWNDQ�YDULHWDV�SDGL

\DQJ�PHQJDQGXQJ� )H� WLQJJL� WHODK� GLODNXNDQ� GHQJDQ

PHPDQIDDWNDQ� SODVPD� QXWIDK� NROHNVL� %DODL� %HVDU

3HQHOLWLDQ�7DQDPDQ�3DGL��%%�3DGL���\DQJ�WHUGLUL�DWDV�SDGL

OLDU�� YDULHWDV� ORNDO�� JDOXU� KDUDSDQ�� GDQ� YDULHWDV� XQJJXO

EDUX��+DVLO� HYDOXDVL� WHUKDGDS� EHUDV� SHFDK� NXOLW� \DQJ

PHQJDQGXQJ�)H�GDQ�=Q�GDSDW�GLOLKDW�SDGD�7DEHO���

.DQGXQJDQ� )H� SDGD� SDGL� ORNDO� GL� ,QGRQHVLD� OHELK

UHQGDK��������SSP��GLEDQGLQJ�SDGL� ORNDO�GL�,55,������

SSP��� QDPXQ�NDQGXQJDQ�=Q�SDGD� SDGL� ORNDO� ,QGRQHVLD

UDWD�UDWD� OHELK� WLQJJL� �������SSP�� GLEDQGLQJ�SDGL� ORNDO

\DQJ�DGD�GL�,55,�������SSP���.DQGXQJDQ�)H�WHUWLQJJL�SDGL

ORNDO�SDGD�NROHNVL�SODVPD�QXWIDK�GL�,QGRQHVLD�GLWXQMXNNDQ

ROHK�YDULHWDV�3DGL�.XQLQJ�VHEHVDU�������SSP��.DGDU�)H

GDQ�=Q� JDOXU� KDUDSDQ� SDGL� GL� ,QGRQHVLD� UDWD�UDWD� OHELK

WLQJJL�� PDVLQJ�PDVLQJ� ������ SSP� GDQ� ������ SSP�

GLEDQGLQJNDQ� GHQJDQ� JDOXU� KDUDSDQ� \DQJ� DGD�GL� ,55,�

PDVLQJ�PDVLQJ�����SSP�GDQ������SSP��6DODK�VDWX�JDOXU

\DQJ� EHUDVDO� GDUL� SURJUDP� SHPXOLDDQ� %%�3DGL�� \DLWX

%3����(�.1���������PHPLOLNL� NDQGXQJDQ� )H� WLQJJL�

PHQFDSDL�������SSP��+DQDULGD�HW�DO��������
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,QGRQHVLD������������

9DULHWDV -XPODK )H� �PJ�NJ� =Q� �PJ�NJ�

VDPSHO 5DWD�UDWD� �� 6( .LVDUDQ 5DWD�UDWD� �� 6( .LVDUDQ

3DGL� ORNDO ��� ������ �� ���� ���������� ������ �� ����� ������������

*DOXU� KDUDSDQ ��� ������ �� ���� ���������� ������ �� ����� ������������

9DULHWDV�XQJJXO�EDUX �� ������ �� ���� ���������� ������ �� ����� ������������

3DGL� OLDU �� ������ �� ���� ����������� ������ �� ����� ������������

6XPEHU��+DQDULGD� HW� DO�� �������

.DGDU�)H�SDGD�SDGL�OLDU�GL�,QGRQHVLD�UDWD�UDWD������

SSP��OHELK�WLQJJL�GLEDQGLQJ�SDGL�OLDU�GL�,55,��UDWD�UDWD�����

SSP��6HPHQWDUD�LWX��NDGDU�=Q�SDGD�SDGL�OLDU�DVDO�,QGRQHVLD

UDWD�UDWD�������SSP��7DEHO�����MDXK�OHELK�WLQJJL�GLEDQGLQJ

SDGL�OLDU�NROHNVL�,55,��UDWD�UDWD������SSP��*UHJRULR�HW�DO�

�������2U\]D�SXHQWDWD�DGDODK�SDGL�OLDU�\DQJ�PHQJDQGXQJ

)H�WHUWLQJJL�����SSP���VHGDQJNDQ�WHUHQGDK�DGDODK�SDGD

SDGL�OLDU�2U\]D�EDUWKLL�����SSP��GDQ�2U\]D�JODPEHULQD

����SSP���+DQDULGD�HW�DO��������

.DQGXQJDQ�)H�GDQ�=Q�YDULHWDV�XQJJXO�EDUX�SDGL�GL

,QGRQHVLD��������SSP�GDQ�������SSP��KDPSLU�VDPD�GHQJDQ

YDULHWDV�SDGL�SRSXOHU�GL�,55,�������SSP�GDQ������SSP���'L

DQWDUD�YDULHWDV� XQJJXO� EDUX� SDGL��&LPHODWL�PHPSXQ\DL

NDQGXQJDQ�)H�WHUWLQJJL�������SSP���.DQGXQJDQ�WHUWLQJJL

=Q� SDGD� EHUDV� GLWXQMXNNDQ� ROHK� YDULHWDV� %DUXPXQ�

&HOHEHV��GDQ�/LPERWR��PDVLQJ�PDVLQJ����SSP��,QGUDVDUL

HW�DO��������

3DGD�WDKXQ������WHODK�GLLGHQWLILNDVL�GXD�JDOXU�SDGL

EHUNDGDU�)H�WLQJJL�SDGD�EHUDV�SHFDK�NXOLW��\DLWX�,5������

�������05���������PJ�NJ��GDQ�,5�������%���������PJ�NJ��

.HGXD�JDOXU� WHUVHEXW� WHODK� GLPDQIDDWNDQ� ROHK� SHPXOLD

WDQDPDQ� VHEDJDL� WHWXD� GDODP� SHUVLODQJDQ�� 3DGD� WDKXQ

�����WHODK�GLHDYXODVL�NDGDU�)H�WHUKDGDS�VHMXPODK�JDOXU

KDUDSDQ�GDQ�EHEHUDSD�JDOXU�PHPLOLNL�NDGDU�EHVL� UHODWLI

WLQJJL�SDGD�EHUDV�SHFDK�NXOLW��\DLWX�%3���(�.1�����������

PJ�NJ��GDQ�%3���'�.1����31���������PJ�NJ���+DO�LQL

PHQGRURQJ� SHUOXQ\D�PHPEXDW� SRSXODVL� VLODQJ� SXQFDN

GDQ�VLODQJ�JDQGD��+DQDULGD�HW�DO��������

)DNWRU� JHQHWLN� GDQ� OLQJNXQJDQ� EHUNRQWULEXVL

WHUKDGDS�NDQGXQJDQ�)H�GDQ�=Q�SDGD�EHUDV�JLOLQJ��'DUL

VHJL�SURGXNWLYLWDV��JDOXU�%3����)��������%��%3����)����

��%��GDQ�%3����)������%��GDQ�%3����&�����PHUXSDNDQ

JHQRWLSH� WHUEDLN��%HUGDVDUNDQ� NDQGXQJDQ� )H� GDQ� =Q�

JHERWLSH�WHUEDLN�GLWXQMXNNDQ�ROHK�JDOXU�%3����)������%

GDQ�%3����&������%HUGDVDUNDQ� SHQDPSLODQ� KDVLO� GDQ

NDQGXQJDQ�PLQHUDO� EHUDV�JLOLQJ�� JDOXU� WHUEDLN� GDQ� VLDS

GLOHSDV�VHEDJDL�YDULHWDV�XQJJXO�SDGL�ND\D�)H�DGDODK�%3

����)������%�GHQJDQ� SURGXNWLYLWDV� UDWD�UDWD������ W�KD�

NDGDU�)H������SSP��GDQ�NDQGXQJDQ�=Q������SSP��6XVDQWR

HW�DO��������

3DGL� XQJJXO� EDUX� YDULHWDV� ,QSDUL��� 0HUDZX

PHQJDQGXQJ� )H� ����� SSP� SDGD� EHUDV� SHFDK� NXOLW�

VHPHQWDUD�YDULHWDV�SRSXOHU�&LKHUDQJ�PHPLOLNL�NDGDU�EHVL

�����SSP�SDGD�EHUDV�SHFDK�NXOLW���+DQDULGD�HW�DO�������GDQ

,QGUDVDUL�HW� DO�� ������� ,QSDUL���0HUDZX� GLNHPEDQJNDQ

PHODOXL� ELRIRUWLILNDVL� NRQYHQVLRQDO� GDQ�GLOHSDV� VHEDJDL

YDULHWDV� XQJJXO� SDGL�QDVLRQDO� SDGD� WDKXQ������� 6HVXDL

GHQJDQ�NDUDNWHULVWLN�\DQJ�GLPLOLNL��EHUDV�GDUL�YDULHWDV�SDGL

,QSDUL���0HUDZX� VHEDLNQ\D� GLNRQVXPVL� GDODP� EHQWXN

EHUDV�SHFDK� NXOLW� NDUHQD�PHQJDQGXQJ�)H� GXD� NDOL� OLSDW

OHELK�WLQJJL�GDUL�EHUDV�JLOLQJ��7DEHO����

6DVDUDQ�GDQ�6WUDWHJL�3HQJHPEDQJDQ

%HUDV�.D\D�)(�GDQ�=1

6DVDUDQ�3HQJHPEDQJDQ

$QHPLD�JL]L�EHVL� �$*%��DGDODK� VDODK�VDWX�PDVDODK�JL]L

PDV\DUDNDW� GXQLD� GHQJDQ� SHUNLUDDQ� SUHYDOHQVL� �����

�6KDZ� GDQ� )ULHGPDQ� ������� 3UHYDOHQVL� \DQJ� WLQJJL

GLWHPXNDQ�GL�$IULND��$VLD�7HQJJDUD��$VLD�7HQJDK��6HODWDQ�

7LPXU�7HQJDK�GDQ�$PHULND�/DWLQ��GLPDQD�GXD�SHU�WLJD�DQDN

EDOLWD�GDQ�����LEX�KDPLO�PHQGHULWD�DQHPLD�JL]L�EHVL��:+2

������

6DODK� VDWX� SHQ\HEDE� WLQJJLQ\D� SUHYDOHQVL�$*%� GL

QHJDUD�\DQJ�PHQJRQVXPVL�EHUDV�VHEDJDL�PDNDQDQ�SRNRN

DGDODK�UHQGDKQ\D�NDQGXQJDQ�PLQHUDO�)H�SDGD�EHUDV�JLOLQJ

GDQ� UHQGDKQ\D� NHPDPSXDQ�PDV\DUDNDW�PHQJRQVXPVL

EDKDQ� SDQJDQ� ND\D� )H� GDQ�PLQHUDO� ODLQ� VHEDJDL� ODXN

SDXN��$QDOLVLV� WHUKDGDS� ��� YDULHWDV� SDGL�PHQXQMXNNDQ

NDQGXQJDQ� )H� SDGD� EHUDV� JLOLQJ� UDWD�UDWD� ���� SSP

�%RXQSKDQRXVD\� ������� 6KDZ� GDQ� )ULHGPDQ� ������

PHODSRUNDQ� NHWHUVHGLDDQ� )H� UHQGDK� SDGD� EHUDV� JLOLQJ�

2OHK�NDUHQD�LWX��XSD\D�SHPHULQWDK�PHQJHPEDQJNDQ�EHUDV

ND\D� )H� GDQ� =Q� VHEDJDL� NRPSOHPHQWHU� SURJUDP

GLYHUVLILNDVL� SDQJDQ� GLKDUDSNDQ� GDSDW� PHPEDQWX

PHQXUXQNDQ�DQJND�SUHYDOHQVL�$*%�

'HILVLHQVL� =Q� WLGDN�PHQMDGL�PDVDODK� XWDPD�JL]L� GL

,QGRQHVLD�� QDPXQ� GDPSDN� \DQJ� GLWLPEXONDQ� GDSDW

PHQXUXQNDQ�IXQJVL�QHXURSVLNRORJLV�\DQJ�PHQJDNLEDWNDQ

NHPDWLDQ�SHQGHULWD�DNLEDW�WHUMDGLQ\D�GLDUH�DNXW�GDQ�NURQLV�

3DGD� LEX� KDPLO�� GHILVLHQVL� =Q� GDSDW� PHQJDNLEDWNDQ

NHVXOLWDQ� SDGD� SURVHV� SHUVDOLQDQ�� SHUWXPEXKDQ� MDQLQ

WHUKDPEDW�� GDQ� ED\L� EDKNDQ�PHQJDODPL� FDFDW� �5L\DGL



�� -�� /LWEDQJ�3HUW�� 9RO�� ���1R�� �� -XQL� ������ ����

7DEHO����3HUEDQGLQJDQ�GHVNULSVL�YDULHWDV�XQJJXO�SDGL�&LKHUDQJ�GDQ�,QSDUL���0HUDZX�

.DUDNWHULVWLN &LKHUDQJ ,QSDUL���0HUDZX

1RPRU� VHOHNVL 6������'�31������� ,5������������

$VDO� SHUVLODQJDQ ,5������������������
 6KHQ�1XQJ� �������.HWDQ

,5������������������
 /XPEX

� ,5��

*RORQJDQ &HUH &HUH

8PXU� WDQDPDQ �������� KDUL ���� KDUL

%HQWXN� WDQDPDQ 7HJDN 6HGDQJ

7LQJJL� WDQDPDQ �������� FP �������� FP

$QDNDQ� SURGXNWLI ������ EDWDQJ ��� EDWDQJ

:DUQD� NDNL +LMDX +LMDX

:DUQD� EDWDQJ +LMDX +LMDX

:DUQD� WHOLQJD� GDXQ 7LGDN� EHUZDUQD 3XWLK

:DUQD� OLGDK� GDXQ 7LGDN� EHUZDUQD +LMDX

:DUQD� GDXQ +LMDX +LMDX

0XND�GDXQ .DVDU� SDGD� VHEHODK� EDZDK .DVDU

3RVLVL� GDXQ 7HJDN 7HJDN

'DXQ� EHQGHUD 7HJDN 7HJDN

%HQWXN� JDEDK 3DQMDQJ� UDPSLQJ 3DQMDQJ� GDQ� DJDN� JHPXN

:DUQD� JDEDK .XQLQJ� EHUVLK .XQLQJ� EHUVLK

.HURQWRNDQ 6HGDQJ 6HGDQJ

.HUHEDKDQ 6HGDQJ 6HGDQJ

7HVNWXU� QDVL 3XOHQ 3XOHQ

.DGDU� DPLORVD ��� ������

%RERW� ������ EXWLU ���J ������ J

.DQGXQJDQ� EHVL� �%3.�
 ����� SSP

 ����� SSP




.DQGXQJDQ�EHVL��%*�
 ���� SSP ���� SSP

5DWD�UDWD� KDVLO ���� W�KD ����� W�KD

3RWHQVL� KDVLO ���� W�KD ����� W�KD�*.*

.HWDKDQDQ� WHUKDGDS

+DPD 7DKDQ� WHUKDGDS� ZHUHQJ $JDN� WDKDQ� WHUKDGDS� KDPD

FRNHODW� ELRWLSH� �� GDQ� DJDN �ZHUHQJ� EDWDQJ� FRNHODW

WDKDQ� ELRWLSH� � � ELRWLSH� ����� GDQ� �

3HQ\DNLW 7DKDQ� WHUKDGDS� KDZDU� GDXQ 7DKDQ� WHUKDGDS� KDZDU� GDXQ

EDNWHUL� VWUDLQ� ,,,� GDQ� ,9 EDNWHUL� VWUDLQ� ,,,�� � DJDN� WDKDQ

WHUKDGDS� VWUDLQ� ,9� GDQ�9,,,�

5HQWDQ� WHUKDGDS� SHQ\DNLW� YLUXV

WXQJUR� LQRFXOXP� YDULDQ� QR� ����

DJDN� WDKDQ� WHUKDGDS� LQRFXOXP

YDULDQ�1R�� ���� GDQ� ����

$QMXUDQ� WDQDP %DLN�GLWDQDP�GL� ODKDQ� VDZDK� LULJDVL &RFRN� GLWDQDP� SDGD� ODKDQ� VDZDK

GDWDUDQ� UHQGDK� VDPSDL� ����P� GSO KLQJJD� NHWLQJJLDQ� ORNDVL� ����P� GSO�

6XPEHU�� 6XSULKDWQR� HW� DO�� ����

��%3.��%HUDV� SHFDK� NXOLW�� %*��%HUDV� JLOLQJ


�� ,QGUDVDUL� HW� DO�� �����



��+DQDULGD� HW� DO�� �����

������� 3UHYDOHQVL� GHILVLHQVL� =Q� GL� QHJDUD� EHUNHPEDQJ

KDPSLU�VDPD�NDUHQD�SROD�NRQVXPVL�SHQGXGXN�MXJD�VDPD�

\DLWX�PHQJRQVXPVL�EHUDV�JLOLQJ�GDQ�NXUDQJ�EHUDJDPQ\D

PHQX��%ODFN�HW�DO��������

6DVDUDQ�SHQJHPEDQJDQ�EHUDV�ND\D�)H�GDQ�=Q�DGDODK

NRQVXPHQ�\DQJ� WLGDN�PDPSX�PHPEHOL� EDKDQ� SDQJDQ

KHZDQL� \DQJ� ND\D� ]DW� EHVL� GDQ� VHQJ� GHQJDQ

ELRYDLODELOLWDV� WLQJJL�� *RORQJDQ� PDV\DUDNDW� LQL

PHQJDQGDONDQ� EHUDV� VHEDJDL� EDKDQ� SDQJDQ� SRNRN

VHNDOLJXV�VXPEHU�PLQHUDO�\DQJ�GDSDW�GLNRQVXPVL�VHWLDS

KDUL�

6WUDWHJL�3HQJHPEDQJDQ

3DGL�YDULHWDV�,QSDUL���0HUDZX�PHPLOLNL�JL]L�PLNUR�\DQJ

OHELK�EDLN�\DQJ�GLWDQGDL�ROHK� NDQGXQJDQ�)H�\DQJ� OHELK

WLQJJL�SDGD�EHUDV�SHFDK�NXOLW��6DODK�VDWX�LQGLNDWRU�\DQJ

PHQHQWXNDQ�SUHIHUHQVL�SHWDQL�GDODP�PHPLOLK�YDULHWDV�SDGL

\DQJ� DNDQ� GLNHPEDQJNDQ� DGDODK� NHOD\DNDQ� ILQDQVLDO

XVDKD�WDQL��6HODLQ�PHPLOLNL�JL]L�PLNUR�\DQJ�WLQJJL��SDGL

YDULHWDV�,QSDUL���0HUDZX�MXJD�PHPLOLNL�KDVLO�\DQJ�FXNXS

WLQJJL��UDWD�UDWD������W�KD��6XSULKDWQR�HW�DO���������-LND�KDVLO

SDGL�YDULHWDV�,QSDUL���0HUDZX�GLMXDO�GDODP�EHQWXN�JDEDK



%LRIRUWLILNDVL�PLQHUDO� )H� GDQ� =Q� SDGD� EHUDV�� 3HUEDLNDQ�PXWX� ����� �6LWL�'HZL� ,QGUDVDUL� GDQ�.ULVWDPWLQL� ��

NHULQJ�JLOLQJ��*.*��GHQJDQ�KDUJD�5S�������SHU�NJ�PDND

GLSHUROHK�SHQGDSDWDQ�5S������������SHU�KD��7RWDO�ELD\D

SURGXNVL� WHUPDVXN�ELD\D�VHZD� ODKDQ��VDSURGL�� GDQ�XSDK

DGDODK�5S�������������VHKLQJJD�PHQJKDVLONDQ�EHQHILW�FRVW

UDWLR��%�&�������GDQ�UHYHQXH�FRVW�UDWLR��5�&�������

$JDU�PHPEHULNDQ� QLODL� WDPEDK� \DQJ� OHELK� WLQJJL�

EHUDV� YDULHWDV� ,QSDUL���0HUDZX� \DQJ�PHQJDQGXQJ� )H

FXNXS�WLQJJL�VH\RJLDQ\D�GLMXDO�GDODP�EHQWXN�EHUDV�SHFDK

NXOLW�NDUHQD�KDUJDQ\D�OHELK�WLQJJL�GDUL�EHUDV�JLOLQJ��%LOD

KDVLO�SDGL�YDULHWDV�,QSDUL���0HUDZX�GLMXDO�GDODP�EHQWXN

EHUDV�SHFDK�NXOLW��UHQGHPHQ������GHQJDQ�KDUJD�5S�������

NJ�GLSHUROHK�SHQGDSDWDQ�VHEHVDU�5S������������SHU�KD�

$QDOLVLV� XVDKD� WDQL�PHQXQMXNNDQ� WRWDO� ELD\D� SURGXNVL

YDULHWDV� ,QSDUL���0HUDZX�� WHUPDVXN� VHZD� ODKDQ�� VDUDQD

SURGXNVL�� XSDK�� GDQ� XSDK� JLOLQJ� JDEDK� DGDODK� 5S

�����������SHU�KD��'HQJDQ�GHPLNLDQ��NHXQWXQJDQ�\DQJ

GLSHUROHK�GDUL�XVDKD�WDQL�SDGL�YDULHWDV�,QSDUL���0HUDZX

PHQFDSDL�5S������������GHQJDQ�%�&�UDVLR������GDQ�5�&

UDVLR�������'DWD�LQL�PHQXQMXNNDQ�YDULHWDV�,QSDUL���0HUDZX

OD\DN�GLNHPEDQJNDQ�GDUL�VHJL�DJURQRPL�GDQ�HNRQRPL�

%HEHUDSD�YDULHWDV�XQJJXO�GDQ�SDGL� ORNDO�\DQJ�ND\D

JL]L�GDQ�EHUPDQIDDW�XQWXN�NHVHKDWDQ�SHUOX�GLNHPEDQJNDQ

XQWXN�PHQLQJNDWNDQ�SHQGDSDWDQ�SHWDQL�GDQ�PHPSHUEDLNL

JL]L� NRQVXPHQ� EHUDV�� WHUXWDPD� PDV\DUDNDW� \DQJ

EHUSHQJKDVLODQ�UHQGDK��6HEHOXP�GLNHPEDQJNDQ��YDULHWDV

XQJJXO� GDQ� SDGL� ORNDO� ND\D� JL]L� WHUVHEXW� GDSDW� GLOHSDV

PHODOXL� SHPXWLKDQ�� 7DKDSDQ� EHULNXWQ\D� DGDODK

SHQGDIWDUDQ� YDULHWDV� NHSDGD� SLKDN� NRPSHWHQ�� VHVXDL

NHWHQWXDQ�EHUODNX��GDQ�GLVHUWLILNDVL�VHEDJDL�YDULHWDV�SDGL

\DQJ�PHQJKDVLONDQ�%HUDV� %HUODEHO� -DPLQDQ�9DULHWDV

�%%-9��

%HUDV� EHUODEHO� MDPLQDQ� YDULHWDV� GLKDVLONDQ� GDUL

YDULHWDV� \DQJ� MHODV�� EHQLK� EHUODEHO�� WLGDN� WHUFDPSXU

GHQJDQ� EHUDV�YDULHWDV� ODLQ�� GDQ�PHPSXQ\DL�PXWX� \DQJ

VHVXDL� GHQJDQ� NDUDNWHULVWLN� YDULHWDV�� 3HODEHODQ� EHUDV

GDSDW�GLWHPSXK�PHODOXL�VLVWHP�VHUWLILNDVL�SURGXNVL��PXODL

GDUL� SHQJDGDDQ� EHQLK� GDQ� WDQDP� KLQJJD� WDKDS

SHQJHPDVDQ�� 3URVHV� LQL� GDSDW� EHUMDODQ� GHQJDQ� EDLN

DSDELOD�VLVWHP�SHODEHODQ�EHUDV�GL�,QGRQHVLD�GLODNVDQDNDQ

GHQJDQ� WHSDW�

�%%�3DGL�VHEDJDL�LQVWLWXVL�\DQJ�PHQDQJDQL�SHQHOLWLDQ

WDQDPDQ� SDGL� GDODP� VNDOD� QDVLRQDO� GLKDUDSNDQ� GDSDW

PHQJLQLVLDVL�SHQJHPEDQJDQ�/HPEDJD�6HUWLILNDVL�-DPLQDQ

9DULHWDV��/6-9��%HUDV�\DQJ�EHUVLIDW�LQGHSHQGHQ��/HPEDJD

LQL� GLKDUDSNDQ� EHUIXQJVL� GDQ� EHUWDQJJXQJ� MDZDE

PHPEHULNDQ� VHUWLILNDVL� EDJL�EHUDV� \DQJ�GLSURGXNVL� GDQ

GLNHPDV�PHQXUXW� 6WDQGDUG�1DVLRQDO� ,QGRQHVLD� �61,��

6HUWLILNDVL� DWDX� SHODEHODQ� SURGXN� EHUDV� GLODNXNDQ

PHODOXL� VHUDQJNDLDQ� NHJLDWDQ� \DQJ�PHOLSXWL� LQVSHNVL�

DXGLW� VLVWHP�PXWX�� GDQ� SHQJXMLDQ� SURGXN� DNKLU��'DODP

KDO� LQL�� WDKDSDQ� SURVHV� \DQJ� KDUXV� GLODNXNDQ� DQWDUD

ODLQ� SHQ\XVXQDQ� GRNXPHQ� VLVWHP�PDQDMHPHQ� PXWX

\DQJ� PHPHQXKL� SHUV\DUDWDQ� 3HGRPDQ� %DGDQ

6WDQGDULVDVL�1DVLRQDO��%61��GDQ�.$1��.RPLWH�$NUHGLWDVL

1DVLRQDO��

.(6,038/$1

3URGXN�SDQJDQ� \DQJ�PHPSXQ\DL� QLODL� JL]L� WLQJJL� GDSDW

GLNHPEDQJNDQ�DQWDUD�ODLQ�PHODOXL�SURJUDP�ELRIRUWLILNDVL�

VHSHUWL� EHUDV� ND\D� )H� GDQ� =Q��%HUDV� ND\D� JL]L� GDSDW

GLJXQDNDQ� VHEDJDL� NRPSOHPHQWHU� GDUL� SURJUDP

GLYHUVLILNDVL� SDQJDQ� \DQJ� WHODK� GLNHPEDQJNDQ

SHPHULQWDK� JXQD�PHQDQJJXODQJL� PDVDODK� JL]L� SDGD

PDV\DUDNDW��WHUXWDPD�GDUL�JRORQJDQ�HNRQRPL�OHPDK�

%HUDV� EHUJL]L� WLQJJL� \DQJ� EHUDVDO� GDUL� SDGL� ORNDO

PDXSXQ� YDULHWDV� XQJJXO� SHUOX� VHJHUD� GLNHPEDQJNDQ

VHWHODK�PHODOXL�SURVHV�SHPXWLKDQ�DWDX�SHOHSDVDQ�YDULHWDV�

6HEHOXP� LWX�� YDULHWDV� WHUVHEXW� MXJD� SHUOX� GLGDIWDUNDQ

NHSDGD� SLKDN� NRPSHWHQ� XQWXN�PHOLQGXQJLQ\D� VHEDJDL

DVHW�\DQJ�EHUKDUJD�� WHUPDVXN�+DN�.HND\DDQ�,QWHOHNWXDO

�+.,��SDUD�SHQHOLWL��GDUL�SHQFXULDQ�GDQ�SHQJDNXDQ�LOHJDO

ROHK� SLKDN� ODLQ� XQWXN� NHSHQWLQJDQ� SULEDGL�� 6HODLQ� LWX

GLSHUOXNDQ�SXOD�VHUWLILNDVL�%HUDV�%HUODEHO�-DPLQDQ�9DULHWDV

�%%-9�� GDUL� YDULHWDV� SDGL� \DQJ� GLKDVLONDQ� PHODOXL

SHPXOLDDQ� WDQDPDQ� JXQD�PHQLQJNDWNDQ� QLODL� WDPEDK

HNRQRPL�GDQ�PHOLQGXQJL�KDN�NRQVXPHQ�

3HQHOLWLDQ� OHELK� ODQMXW� PDVLK� GLSHUOXNDQ� XQWXN

PHPSHODMDUL�NHWHUVHGLDDQ��ELRDYDLODELOLWDV��XQVXU�EHVL�GDQ

VHQJ�SDGD� YDULHWDV�SDGL� \DQJ� ND\D�)H�GDQ�=Q��9DULHWDV

SDGL� GHQJDQ� ELRDYDLODELOLWDV� EHVL� GDQ� VHQJ� \DQJ� EDLN

EHUPDQIDDW� EDJL� NHVHKDWDQ�ZDODXSXQ�NDGDU�)H� GDQ�=Q

SDGD�EHUDV�WLGDN�WHUODOX�WLQJJL�

'$)7$5�3867$.$

�%$/,7%$1*.(6�� %DGDQ� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ

.HVHKDWDQ�� ������ 5LVHW� .HVHKDWDQ� 'DVDU� ������ -DNDUWD�

.HPHQWHULDQ�.HVHKDWDQ� 5,�� ���� KOP�

%ODFN��5�(���/�+��$OOHQ��=�$��%KXWWD��/�(��&DXOILHOG��0��GH�2QLV��0�

(]]DWL��&��0DWKHUV�� � DQG� -�� 5LYHUD�� ������0DWHUQDO� DQG� FKLOG

XQGHUQXWULWLRQ�� JOREDO� DQG� UHJLRQDO� H[SRVXUHVDQG� KHDOWK

FRQVHTXHQFHV�� /DQFHW� ����� ���±����

%RXLV��+���5�'��*UDKDP�� DQG�5�0��:HOFK�� ������7KH� &RQVXOWDWLYH

*URXS� RQ� ,QWHUQDWLRQDO� $JULFXOUXUDO� 5HVHDUFK� �&*,$5�

0LFURQXWULHQW� 3URMHFW�� -XVWLILFDWLRQ� DQG�2EMHFWLYHV�� )RRG� DQG

1XWULWLRQ�%XOOHWLQ�� ������� ���±����

%RXLV��+�(��� 5�0��:HOFK�� ������%LRIRUWLILFDWLRQ� ±� D� VXVWDLQDEOH

DJULFXOWXUDO� VWUDWHJ\� IRU� UHGXFLQJ�PLFURQXWULHQW�PDOQXWULWLRQ� LQ

WKH�JOREDO� VRXWK��&URS� 6FL� ���� 6��±���

%RXLV��+�(��&��+RW]��%��0F&ODIIHUW\�� -�9��0HHQDNVKL��:�+��3IHLIIHU�

������ %LRIRUWLILFDWLRQ�� D� QHZ� WRRO� WR� UHGXFH� PLFURQXWULHQW

PDOQXWULWLRQ�� )RRG�1XWU��%XOO��� ��� �6XSSO�� ��� SS�� 6��±���

%RXQSKDQRXVD\��&�� ������8VH� RI� SKHQRW\SLF� FKDUDFWHUV� DQG�'1$

SURILOLQJ� IRU� FODVVLILFDWLRQ� RI� WKH� JHQHWLF� GLYHUVLW\� LQ� EODFN
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