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/$7$5�%(/$.$1*
'L� HUD� GLMLWDO� VHNDUDQJ�� SHUNHPEDQJDQ� WHNQRORJL� PXOWLPHGLD� \DQJ� PHQGXNXQJ�

SHQJHPEDQJDQ� PXOWLPHGLD� SHPEHODMDUDQ� VHPDNLQ� PHQLQJNDW�� GHPLNLDQ� MXJD� GDODP�
SHQHUDSDQQ\D� �*DQHVDQ���������'HQJDQ�SHUNHPEDQJDQ� WHNQRORJL�PXOWLPHGLD� WHUVHEXW��
EDLN� GDUL� VHJL� SHUDQJNDW� NHUDV� �KDUGZDUH�� PDXSXQ� SHUDQJNDW� OXQDN� �VRIWZDUH��� WHODK�
PHPXQJNLQNDQ�WHNQLN�WHNQLN�DWDX�SUDNWHN�PHQJDMDU�\DQJ�EDLN�GDODP�NHODV�NRQYHQVLRQDO�
�IDFH�WR�IDFH� LQVWUXFWLRQ� DWDX� FKDON�DQG�WDON�� GDSDW� GLZXMXGNDQ� GDODP� PXOWLPHGLD�
SHPEHODMDUDQ� DWDX� PRGXO� SHPEHODMDUDQ� EHUEDQWXDQ� NRPSXWHU�� 8QWXN� LWX� SHPLOLKDQ�
DXWKRULQJ� WRRO� �SHUDQJNDW� OXQDN� SHQJHPEDQJ� PXOWLPHGLD� SHPEHODMDUDQ�� \DQJ� WHUEDLN�
EDJL� SHQJJXQD� \DQJ� WHSDW� DGDODK� SHQWLQJ� GDODP� SHQJHPEDQJDQ� NRQWHQ� PXOWLPHGLD�
SHPEHODMDUDQ� DWDX� H�OHDUQLQJ� JXQD� PHQLQJ�NDWNDQ� LQWHUDNVL� SHPEHODMDU� �.KDGHPL�
HW� DO��� ������� %HEHUDSD� DVSHN� \DQJ� SHUOX� GLSHUWLPEDQJNDQ� GDODP� SHPLOLKDQ� WHUVHEXW�
D�O�� NHPXGDKDQ� GDODP� SHQJJXQDDQ�� PHPSHODMDUL�� PHQJHQGDOLNDQ�� PHQGHVDLQ�� GDQ�
PHPSURGXNVLQ\D� �'D÷� HW� DO��� �������0XOWLPHGLD� SHPEHODMDUDQ� WHODK� EHUSHUDQ� SHQWLQJ�
GDODP�SHUEDLNDQ�SHQLQJNDWDQ�SHQJDODPDQ�EHODMDU�SHPEHODMDU��3DVVHULQL��������*DQHVDQ��
������� 'LVDPSLQJ� LWX�� SHPEHODMDUDQ� GHQJDQ� PXOWLPHGLD� GDSDW� PHPEHULNDQ� NHSXDVDQ�
EHODMDU�\DQJ�OHELK�WLQJJL�EDJL�SHPEHODMDU�GLEDQGLQJ�SHPEHODMDUDQ�NRQYHQVLRQDO�GL�NHODV�
�:DQJ��������

6HEXDK� PXOWLPHGLD� SHPEHODMDUDQ�� VHEDJDL� EDJLDQ� GDUL� H�OHDUQLQJ�� DNDQ� HIHNWLI�
ELOD�GDODP�SHPEDQJXQDQ�SHQJHPEDQJDQQ\D�EHUKDVLO�PHQJLQWHJUDVLNDQ�HOHPHQ�HOHPHQ�
XWDPDQ\D��\DLWX��DGDQ\D�FDSDLDQ�SHPEHODMDUDQ�\DQJ�GLLQJLQNDQ��NRQWHQ��VWUDWHJL�PHWRGH�
SHPEHODMDUDQ��GDQ�PHGLD�GHOLYHUL� �&ODUN���������.HHIHNWLIDQ�PXOWLPHGLD�SHPEHODMDUDQ�
WHUVHEXW� GDSDW� OHELK� PHQLQJNDW�� ELOD� GDODP� PHQGHVDLQ� GDQ� PHPSURGXNVLQ\D� MXJD�

,03/(0(17$6,�$'2%(�&$37,9$7(�'$/$0�3(1*(0%$1*$1�
08/7,0(',$�3(0%(/$-$5$1�<$1*�()(.7,)��678',�.$686�

3(0%(/$-$5$1�3(052*5$0$1�-$9$
0XKDPPDG�5XVOL

670,.�67,.20�%DOL��5D\D�3XSXWDQ�����'HQSDVDU�%DOL
(�PDLO��UXVOL#VWLNRP�EDOL�DF�LG

$%675$.
3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� SHQJHPEDQJDQ�� \DLWX� PHQJHPEDQJNDQ� PXOWLPHGLD� SHPEHODMDUDQ�
LQWHUDNWLI��GHQJDQ�NHQGDOL�SHPEHODMDU��DWDV�VHEXDK�NRQWHQ�EHUWLSH�SULQVLS��3HPURJUDPDQ�-DYD��GHQJDQ�
VWUDWHJL�PHWRGH� SHPEHODMDUDQ� PHQJLNXWL� 0HUULOO� �GDODP� &RPSRQHQW� 'LVOD\� 7KHRU\� >&'7@�� NKXVXVQ\D�
\DQJ� WHUNDLW� GHQJDQ� NDLGDK� UHODVL� DQWDU� GLVSOD\��� GDQ� SULQVLS� DQLPDVL� GDODP� SHPEHODMDUDQ� YLD�
PXOWLPHGLD��PXOWLPHGLD��PRGDOLW\�SULQFLSOH��VSDWLDO�GDQ�WHPSRUDO�FRQWLJXLW\���3HUDQJNDW�SHPEDQJXQDQ�
SHQJHPEDQJDQQ\D��PHQJJXQDNDQ�$XWKRULQJ�WRRO�$GREH�&DSWLYDWH����+DVLO�SHQHOLWLDQ�LQL�EHUXSD�PRGXO�
PXOWLPHGLD�SHPEHODMDUDQ�3HPURJUDPDQ�-DYD�\DQJ�LQWHUDNWLI�GDQ�HIHNWLI��'HQJDQ�PRGXO�LQL��SHPEHODMDU�
GLKDUDSNDQ� OHELK� WHUPRWLYDVL�XQWXN�EHODMDU�VHFDUD�PDQGLUL��EHUXODQJ�GDQ�EHUPDNQD�VHGHPLNLDQ�KLQJJD�
NHPDPSXDQ�SHPEHODMDU�GDODP�PHQHUDSNDQ�NRQVHS��SURVHGXU��GDQ�SULQVLS�GDVDU�3HPURJUDPDQ�-DYD�GDSDW�
WHUFDSDL�
.DWD�NXQFL���PXOWLPHGLD�OHDUQLQJ��DQLPDWLRQ�SULQFLSOH��LQWHUGLVSOD\�UHODWLRQVKLS��$GREH�&DSWLYDWH��-DYD�
3URJUDPPLQJ
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PHPSHUKDWLNDQ�PHQJDNRPRGDVL� DVSHN�DVSHN� ODLQ�� PLVDOQ\D�� JD\D� EHODMDU� SHPEHODMDU�
�&ODUN�	�0D\HU���������WHUVHGLDQ\D�IDVLOLWDV�NHQGDOL�SHPEHODMDU��DGDQ\D�WRPERO�VWRS�GDQ�
SOD\���DWDX�LQWHUDNWL¿WDV�PXOWLPHGLD��\DQJ�EHUJXQD�GDODP�PHQJHQGDOLNDQ�EHEDQ�NRJQLWLI�
SHPEHODMDU� VHODPD� SURVHV� EHODMDU� �7DEEHUV� 	� GH� .RHLMHU�� ������� WLSH� NRQWHQ� �VWDWLV�
GLQDPLV��\DQJ�DNDQ�GLSUHVHQWDVLNDQ��3DVVHULQL���������GDQ�WLSH�YLVXDOLVDVL�NRQWHQ��VWDWLV�
DQLPDVL���/LQH�	�'Z\HU��������

7HUNDLW�GHQJDQ�KDO�KDO� WHUVHEXW��GDODP�SHQJHPEDQJDQ�PXOWLPHGLD�SHPEHODMDUDQ��
WHQWXQ\D�SHUOX�PHPSHUKDWLNDQ�KDO�KDO�EHULNXW�LQL������SHUNHPEDQJDQ�WHNQRORJL�PXOWLPHGLD�
PDVD�NLQL�\DQJ�PDPSX�PHQGXNXQJ�SHPEDQJXQDQ�SHQJHPEDQJDQ�PXOWLPHGLD�SHPEHODMDUDQ�
GHQJDQ� OHELK�FHSDW��PHQDULN�GDQ�HIHNWLI�� ����NRQGLVL�NULWHULD�\DQJ�KDUXV�GLSHQXKL�DJDU�
NHHIHNWLIDQ�PXOWLPHGLD�SHPEHODMDUDQ�\DQJ�GLEDQJXQ�GLNHPEDQJNDQ�WHUFDSDL������WHUNDLW�
GHQJDQ�PHGLD�SHQ\DPSDLDQ��SHUOXQ\D�SUHVHQWDVL�NRQWHQ�GHQJDQ�YLVXDOLVDVL�DQLPDVL�GDSDW�
GLJXQDNDQ�GHQJDQ�FDUD�FDUD�\DQJ�NRQVLVWHQ�GHQJDQ�EDJDLPDQD�VHVHRUDQJ�EHODMDU��SULQVLS�
DQLPDVL�GDODP�SHPEHODMDUDQ�YLD�PXOWLPHGLD���0D\HU�	�0RUHQR��������&ODUN�	�0D\HU��
������

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� SHQJHPEDQJDQ�� \DLWX� PHQJHPEDQJNDQ�
PXOWLPHGLD� SHPEHODMDUDQ� LQWHUDNWLI� �GHQJDQ� NHQGDOL� SHPEHODMDU�� DWDV� VHEXDK� NRQWHQ�
EHUWLSH� SULQVLS� �SHPURJUDPDQ� -DYD�� GHQJDQ� VWUDWHJL�PHWRGH� SHPEHODMDUDQ� PHQJLNXWL�
0HUULOO��GDODP�&RPSRQHQW�'LVOD\�7KHRU\�>&'7@��NKXVXVQ\D�\DQJ�WHUNDLW�GHQJDQ�NDLGDK�
UHODVL� DQWDU� GLVSOD\�� �%HUNRYH�	�0RRUH� >����@�	�&ODUN� >����@��� GDQ� SULQVLS� DQLPDVL�
GDODP�SHPEHODMDUDQ�YLD�PXOWLPHGLD��PXOWLPHGLD��PRGDOLW\�SULQFLSOH��VSDWLDO�GDQ�WHPSRUDO�
FRQWLJXLW\���&ODUN�	�0D\HU�>����@��

3HQHOLWLDQ� SHQJHPEDQJDQ� LQL� PHUXSDNDQ� KDVLO� HYDOXDVL�YHUL¿NDVL�� LPSURYLVDVL��
VHUWD� UHSURGXNVL� DWDV� PXOWLPHGLD� SHPEHODMDUDQ� SHPURJUDPDQ� -DYD� \DQJ� GLEDQJXQ�
VHEHOXPQ\D�GHQJDQ�DXWKRULQJ�WRRO�$GREH�)ODVK��5XVOL�	�$WPRMR���������+DO�LQL�SHUOX�
GLODNXNDQ� PHQJLQJDW�� ���� SDGD� LPOHPHQWDVL� VHEHOXPQ\D� GHQJDQ�$GREH� )ODVK�� PDVLK�
DGDQ\D�NHOHPDKDQ�GL�DQLPDVL�SRLQWHU�GDQ�DGDQ\D�SUREOHP�NHWLND�PHQJDNVHV�REMHN�REMHN�
UHODVL� DQWDU�GLVSOD\� GDODP� PHPHQXKL� SULQVLS� VSDWLDO� GDQ� WHPSRUDO� FRQWLJXLW\� �FXNXS�
ODPEDW�GDQ�WHUJDQWXQJ�HNVLVWHQVL�EURZVHU�NHGXD�\DQJ�WHUVHGLD�GL�NRPSXWHU��NHWLND�DSOLNDVL�
GLMDODQNDQ��� ����PDVLK� WHUVHGLDQ\D�ZDNWX�\DQJ� FXNXS�XQWXN� LPSURYLVDVL�PHUHSURGXNVL�
GHQJDQ� DXWKRULQJ� WRRO� \DQJ� OHELK� FHSDW� GDQ� WHSDW� �GHQJDQ� $GREH� &DSWLYDWH� ���� ����
SHODNVDQDDQ�HNVSHULPHQ��JXQD�PHQJXML�NHHIHNWLIDQ�SHQJDUXK�DQLPDVL�GDQ�JD\D�EHODMDU�
WHUKDGDS�KDVLO�EHODMDU�SHPURJUDPDQ�-DYD��XQWXN�WLSH�NRQWHQ�SULQVLS��VHEDJDL�WLQGDN�ODQMXW�
KDVLO�SHQHOWLDQ�5XVOL�HW�DO��>����@�GDQ�5XVOL�>����@��PHQJDODPL�SHQ\HVXDLDQ�MDGXDO��+DVLO�
SHQHOLWLDQ�SHQJHPEDQJDQ�LQL�EHUXSD�PRGXO�PXOWLPHGLD�SHPEHODMDUDQ�3HPURJUDPDQ�-DYD�
\DQJ�LQWHUDNWLI�GDQ�HIHNWLI��'HQJDQ�PRGXO�LQL��SHPEHODMDU�GLKDUDSNDQ�OHELK�WHUPRWLYDVL�
XQWXN� EHODMDU� VHFDUD�PDQGLUL�� EHUXODQJ� GDQ� EHUPDNQD� VHGHPLNLDQ� KLQJJD� NHPDPSXDQ�
SHPEHODMDU�GDODP�PHQHUDSNDQ�NRQVHS��SURVHGXU��GDQ�SULQVLS�GDVDU�3HPURJUDPDQ�-DYD�
GDSDW�WHUFDSDL�
0(72'(�3(1(/,7,$1

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� SHQJHPEDQJDQ�� \DLWX�� PHQJHPEDQJNDQ�
PXOWLPHGLD�SHPEHODMDUDQ�3HPURJUDPDQ�-DYD��5DQFDQJDQ�GHVDLQ�SHQJHPEDQJDQ�PHOLSXWL�
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SHQ\XVXQDQ� NHUDQJND�JDULV�EHVDU� PDWHUL�NRQWHQ� \DQJ� DNDQ� GLEHODMDUNDQ�� SHQ\XVXQDQ�
ÀRZFKDUW��SHUDQFDQJDQ�DQWDU�PXND��GDQ�SHQ\XVXQDQ�VWRU\ERDUG��,YHUV�	�%DUURQ���������
6WUDWHJL� SHPEHODMDUDQ� PHQFDNXS�� SHQHQWXDQ� WXMXDQ� SHPEHODMDUDQ�� SUHVHQWDVL� NRQWHQ��
SUDNWHN�ODWLKDQ��GDQ�SHQJXMLDQ�WHV��%HUNRYH�	�0RRUH�>����@��&ODUN�>����@���6HPHQWDUD�
DQLPDVL�PHQJLNXWL� NDLGDK� DQLPDVL� GDODP�SHPEHODMDUDQ� GHQJDQ�PXOWLPHGLD� GDUL�&ODUN�
	�0D\HU���������NKXVXVQ\D�WHQWDQJ�SULQVLS�PXOWLPHGLD��SHPEHODMDU� OHELK�EDLN�EHODMDU�
GDUL�DQLPDVL�GDQ�QDUDVL� >DXGLR@�GDUL�SDGD�KDQ\D�GHQJDQ�QDUDVL�VDMD���SULQVLS�PRGDOLWDV�
�SHPEHODMDU�OHELK�EDLN�EHODMDU�GDUL�DQLPDVL�GDQ�QDUDVL�>DXGLR@�GDUL�SDGD�DQLPDVL�GDQ�WHNV�
GL�OD\DU�VFUHHQ�>YLVXDO@���SULQVLS�SHUVLQJJXQJDQ�UXDQJ�DWDX�VSDWLDO�FRQWLJXLW\��SHPEHODMDU�
EHODMDU� OHELK�EDLN�ELOD� NDWD�NDWD� �WHNV�� GLVDMLNDQ�GHNDW� GHQJDQ�SRUVL� DQLPDVL� �JDPEDU��
\DQJ� UHOHYDQ�� 3ULQVLS� SHUVLQJJXQJDQ� VHPHQWDUD� DWDX� WHPSRUDO� FRQWLJXLW\� �SHPEHODMDU�
EHODMDU�OHELK�EDLN�ELOD�SRUVL�\DQJ�EHUKXEXQJDQ�QDUDVL�GDQ�DQLPDVL�GLVDMLNDQ�SDGD�ZDNWX�
\DQJ� VDPD� DWDX� EHUVDPDDQ� GDULSDGD� EHUWXUXW�WXUXW��� %HUGDVDU� DFXDQ� WHUVHEXW�� PHWRGH�
SHQHOLWLDQ��SHQJHPEDQJDQ�GLGHVNULSVLNDQ�VEE��
���� 0HQHQWXNDQ� WXMXDQ� SHPEHODMDUDQ� 7XMXDQ� SHPEHODMDUDQ� GLUHSUHVHQWDVLNDQ� GDODP�
PDWULNV�NLQHUMD��\DLWX�DJDU�PDKDVLVZD�PDPSX�PHQHUDSNDQ�NRQVHS��SURVHGXU��GDQ�SULQVLS�
GDVDU�3HPURJUDPDQ�-DYD
���� 0HQ\XVXQ� NHUDQJND� PDWHUL� EHODMDU� %HUGDVDU� KDVLO� �� ����� GLVXVXQ� NHUDQJND�JDULV�
EHVDU�PDWHUL�NRQWHQ�\DQJ�DNDQ�GLEHODMDUNDQ��.HUDQJND�PDWHUL�EHODMDU�PHQFDNXS���SRNRN�
EDKDVDQ��EDE���GHQJDQ�VHWLDS�EDE�GLVHUWDL�ODWLKDQ�VRDO�WHV�
���� 0HQ\XVXQ� NRQWHQ� GDQ� VWUDWHJL� SHPEHODMDUDQ� %HUGDVDU� KDVLO� �� ����� DQG� �� �����
GLGHVNULSVLNDQ�NRQWHQ�EHODMDU�\DQJ�HVHQVL�GDQ�UHOHYDQ�EHVHUWD�VWUDWHJL�SHPEHODMDUDQQ\D�
����0HQ\XVXQ�ÀRZFKDUW�%HUGDVDU�������GLVXVXQ�ÀRZFKDUW�PHQX�SURJUDP�VHWLDS�PRGXO�
SHPEHODMDUDQ��VDWX�PRGXO�XQWXN�VDWX�SRNRN�EDKDVDQ��
����0HQ\XVXQ�OD\�RXW�VFUHHQ�OD\DU�%HUGDVDU�������DQG��������GLGHVDLQ�OD\RXW�VFUHHQ�DWDX�
DQWDU�PXND�EDJL�VHWLDS�PRGXO�SHPEHODMDUDQ�
���� 0HQ\XVXQ� VWRU\ERDUG� %HUGDVDU� ������ DQG� ������� GLGHVDLQ� VWRU\ERDUG� XQWXN� VHWLDS�
VFUHHQ�\DQJ�PHQGHVNULSVLNDQ�HOHPHQ�HOHPHQ�PXOWLPHGLD��WHNV��JDPEDU�LPDJH��DQLPDVL��
QDUDVL�VXDUD�WHNV��\DQJ�DNDQ�GLPXDW�GLVHUWDNDQ�
����0HQJHPEDQJNDQ�PRGXO�PXOWLPHGLD� SHPEHODMDUDQ� %HUGDVDU� ������� GLNHPEDQJNDQ�
GLSURGXNVL� PRGXO�PRGXO� PXOWLPHGLD� SHPEHODMDUDQ� SHPURJUDPDQ� -DYD� PHODOXL�
LPSOHPHQWDVL�DXWKRULQJ�WRRO�$GREH�&DSWLYDWH���
+$6,/�'$1�3(0%$+$6$1
����+DVLO�3HQHOLWLDQ
+DVLO�SHQHOLWLDQ�GLXUDLNDQ�VEE��
������0HQX�PRGXO
0HQX�PRGXO�PHUHSUHVHQWDVLNDQ�ÀRZFKDUW�DWDX�EUDQFK�YLHZ�GDUL�SURJUDP�DSOLNDVL�VHEXDK�
PRGXO�SHPEHODMDUDQ��*DPEDU���PHQXQMXNNDQ�FRQWRK�PHQX�DSOLNDVL�PRGXO�SHPEHODMDUDQ����
\DLWX�EHODMDU�PHPSURJUDP�GHQJDQ�UHSHWLVL�SHQJXODQJDQ��0HQX�PRGXO�LQL�PHQJJDPEDUNDQ�
XUXWDQ�VFUHHQ�VOLGH�GDUL�DZDO�VDPSDL�DNKLU�EHVHUWD�SHUFDEDQJDQ�OLQN�GLDQWDUDQ\D��6HWLDS�
VOLGH�GDODP�SHQDPSLO�DQQ\D�VHODOX�GLVHUWDL�DQLPDVL�SRLQWHU��PHQXQMXN�VXDWX�WHNV�JDPEDU�
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VHEDJLDQ�NRQWHQ��VHODUDV�GHQJDQ�SHPXQFXODQ�QDUDVL�VXDUD��SHQMHODVDQ�DWDV�WHNV�JDPEDU�
\DQJ�GLWXQMXN�ROHK�DQLPDVL�SRLQWHU���3HQDPSLODQ�DQLPDVL��WHNV�JDPEDU��GDQ�QDUDVL�VXDUD�
LQL�GLPDNVXG�JXQD�PHPHQXKL�SULQVLS�SULQVLS� DQLPDVL�GDODP�PXOWLPHGLD�SHPEHODMDUDQ�
�SULQVLS�PXOWLPHGLD��PRGDOLWDV��VSDWLDO�GDQ�WHPSRUDO�FRQWLJXLW\��DJDU�SHPEHODMDUDQ�EHUMDODQ�
HIHNWLI�� 6HPHQWDUD� LWX� GDODP� EHEHUDSD� VFUHHQ�VOLGH�� NKXVXVQ\D� \DQJ�PHQGHVNULSVLNDQ�
FRQWRK� SHPURJUDPDQ�� NHWLND� WDUJHW� SURJUDP� GLWDPSLONDQ�GLGLVSOD\� �GLVHUWDL� DQLPDVL�
SRLQWHU�� QDUDVL� VXDUD�� GDQ� DWDX� SHPEHVDUDQ�]RRP� VHEDJLDQ� NRQWHQ��� GLVHGLDNDQ� MXJD�
IDVLOLWDV�EDJL�SHQJJXQD�SHPEHODMDU�XQWXN�PHQDPSLONDQ�VHFDUD�EHUVDPDDQ�DWDX�EHUJDQWLDQ�
�VHVXDL�NHEXWXKDQ��KDVLO�UXQ�SURJUDP��RXSXW�SURJUDP��GDQ�GHVNULSVL�SURJUDPQ\D��GHQJDQ�
PHQJJHVHU�FXUVRU�NHDUDK�PHQJNOLN� WRPERO�WRPERO�\DQJ� UHOHYDQ���7HUVHGLDQ\D� IDVLOLWDV�
WHUVHEXW� �WDPSLODQ�RXSXW�SURJUDP�GDQ�GHVNULSVLQ\D�GDODP�VDWX�VFUHHQ�VOLGH�\DQJ�VDPD�
GHQJDQ� WDUJHW� SURJUDP�� VHEDJDLPDQD�JDPEDU� ��� GLPDNVXGNDQ�JXQD�PHPHQXKL� SULQVLS�
DQLPDVL�GDODP�PXOWLPHGLD�SHPEHODMDUDQ��NKXVXVQ\D�SULQVLS�VSDWLDO�FRQWLJXW\��GDQ�UHODVL�
DQWDU��GLVSOD\��GDUL�0HUULOO��DJDU�SHPEHODMDUDQ�EHUMDODQ�HIHNWLI�
������6WUXNWXU�.RQWHQ
6WUXNWXU� NRQWHQ� �JDPEDU� ��� PHUHSUHVHQWDVLNDQ� XUXWDQ�VLNXHQ� XQLW�XQLW� SHPEHODMDUDQ�
PXODL�XQLW�SHPEHODMDUDQ�WHUHQGDK�VDPSDL�GHQJDQ�WHUWLQJJL��8QLW�SHPEHODMDUDQ�\DQJ�OHELK�
UHQGDK�PHUHSUHVHQWDVLNDQ�VHEDJDL�SUDV\DUDW�XQWXN�GDSDW�PHPSHODMDUL�XQLW�SHPEHODMDUDQ�
\DQJ� OHELK� WLQJJL��2OHK�NDUHQDQ\D��XQWXN�GDSDW�PHQJXDVDL�NRQWHQ�3HPURJUDPDQ�-DYD��
SHPEHODMDU�KDUXV�PHQJ�XDVDL�WHUOHELK�GDKXOX�XQLW�XQLW�SHPEHODMDUDQ�\DQJ�OHELK�UHQGDK�
VHEHOXPQ\D�
������6FUHHQ�VKRW�$SOLNDVL
D��&RQWRK�PHQX�PRGXO���
*DPEDU���PHUHSUHVHQWDVLNDQ�VFUHHQ�VKRW�PHQX�SLOLKDQ�PRGXO���\DQJ�PHOLSXWL�� WXMXDQ�
SHPEHODMDUDQ��GHVNULSVL�VWDWHPHQ�IRU��GHVNULSVL�VWDWHPHQ�ZKLOH��GHVNULSVL�VWDWHPHQ�GRB
ZKLOH��GDQ�ODWLKDQ�VRDO�WHV�
E��&RQWRK�VFUHHQ�VKRW�GHQJDQ�DQLPDVL�SRLQWHU�GDQ�QDUDVL�
*DPEDU� ��PHUHSUHVHQWDVLNDQ� FRQWRK� VFUHHQ� VKRW� DQLPDVL� SRLQWHU� GLVHUWDL� QDUDVL� VXDUD�
�PHQMHODVNDQ�WHNV�JDPEDU�\DQJ�GLWXQMXN�ROHK�SRLQWHU�
F��&RQWRK�VFUHHQ�VKRW�ODWLKDQ�WHV
*DPEDU���PHUHSUHVHQWDVLNDQ�FRQWRK�VFUHHQVKRW�ODWLKDQ�VRDO�WHV�WLSH�VLNXHQ�
����3HPEDKDVDQ
0HPSHUKDWLNDQ� NULWHULD�SHUV\DUDWDQ� \DQJ� SHQWLQJ� GDQ� SDWXW� GLSHQXKL� DJDU� VHEXDK�
PXOWLPHGLD� SHPEHODMDUDQ� HIHNWLI�� \DLWX�� DGDQ\D� WXMXDQ� SHPEHODMDUDQ�� NRQWHQ�� VWUDWHJL�
SHPEHODMDUDQ�� PHGLD� GHOLYHUL�� GDQ� MXJD� GDODP�PHPEDQJXQ�PHQJHPEDQJNDQQ\D� SHUOX�
PHQJDNRPRGDVL�JD\D�EHODMDU�SHPEHODMDU��PHQ\HGLDNDQ�LQWHUDNWL¿WDV�PXOWLPHGLD��OHDUQHU�
FRQWUROOHG��� VHUWD�PHPDWXKL� NDLGDK� SULQVLS� DQLPDVL��PDND� NHWHUVHGLDDQ� DXWKRULQJ� WRRO�
\DQJ�WHSDW��GDQ�FHSDW�GDODP�PHQGXNXQJ�SHQJHPEDQJDQQ\D��PXGDK�GDODP�PHP��SHODMDUL��
PHQJJXQDNDQ�GDQ�PHQJHQGDOLNDQQ\D��VHUWD�PHUDQFDQJ�GDQ�PHQJLPSOHPHQWDVLNDQQ\D��
VDQJDW�GLEXWXKNDQ��3HPLOLKDQ�$GREH�&DSWLYDWH���GDODP� LPSOHPHQWWDVL� SHQJHPEDQJDQ�
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PXOWLPHGLD�SHPEHODMDUDQ�SHPURJUDPDQ�-DYD�FXNXS�PHPDGDL�GDODP�PHPHQXKL�NULWHULD�
WHUVHEXW�� NKXVXVQ\D� \DQJ� EHUKXEXQJDQ� GHQJDQ� SHPEDQJXQDQ�SHQJHPEDQJDQ� VHEXDK�
PXOWLPHGLD� SHPEHODMDUDQ� �WHUXWDPD� MLND� GLEDQGLQJNDQ� GHQJDQ� DXWKRULQJ� WRRO� $GREH�
)ODVK��� 'LVDPSLQJ� KDO� WHUVHEXW� GLDWDV��PRGXO�PXOWLPHGLD� SHPEHODMDUDQ� SHPURJUDPDQ�
MDYD�KDVLO�LPSOHPHQWDVL�GHQJDQ�$GREH�&DSWLYDWH����MXJD�GDSDW�GLSXEOLVK��GLMDODQNDQ��GL�
:HE��WHUVHGLD�MXJD�IDVLOLWDV�PHPSXEOLVK�GL�PRELOH�SKRQH�
.(6,038/$1
0XOWLPHGLD� SHPEHODMDUDQ� LQWHUDNWLI� �OHDUQHU�FRQWUROOHG�� 3HPURJUDPDQ� -DYD�� \DQJ�
PHPHQXKL� NDUDNWHULVWLN�SHUV\DUDWDQ� PLQLPXP� VHEDJDL� PXOWLPHGLD� SHPEHODMDUDQ�
\DQJ� HIHNWLI�� WHODK� VHOHVDL� GLEDQJXQ�GLNHPEDQJNDQ��1DPXQ� GHPLNLDQ�� VHFDUD� HPSLULN��
NHHIHNWLIDQ�PXOWLPHGLD� SHPEHODMDUDQ� WHUVHEXW� WHUKDGDS� KDVLO� EHODMDU�PDVLK� SHUOX� GLXML�
OHELK�ODQMXW�GDODP�SHQHOLWLDQ�EHULNXWQ\D�
'$)7$5�3867$.$
%HUNRYH��1��	�0RRUH��%����������&RPSRQHQW�'LVSOD\�7KHRU\��'DODP�.�/��0HGVNHU�

	�.�0��+ROGVZRUWK��0RGHOV�DQG�6WUDWHJLHV�IRU�7UDLQLQJ�'HVLJQ��6LOYHU�6SULQJ��
0'��,QWHUQDWLRQDO�6RFLHW\�IRU�3HUIRUPDQFH�,PSURYHPHQW�

&ODUN��5�&����������'HYHORSLQJ�7HFKQLFDO�7UDLQLQJ��$�6WUXFWXUHG�$SSURDFK�IRU�
'HYHORSLQJ�&ODVVURRP�DQG�&RPSXWHU��%DVHG�,QVWUXFWLRQDO�0DWHULDOV��7KLUG�
(GLWLRQ��6DQ�)UDQFLVFR��-RKQ�:LOH\�	�6RQV��,QF�

&ODUN��5�&��	�0D\HU��5�(����������(��/HDUQLQJ�DQG�7KH�6FLHQFH�2I�,QVWUXFWLRQ��6HFRQG�
(GLWLRQ��6DQ�)UDQFLVFR��,Q�3ULQW�RI�:LOH\�

'D÷��)���'XUGX��/��	�*HUGDQ��6����������(YDOXDWLRQ�RI�(GXFDWLRQDO�$XWKRULQJ�7RROV�IRU�
7HDFKHUV�VWUHVVLQJ�RI�3HUFHLYHG�8VDELOLW\�)HDWXUHV��3URFHGLD���6RFLDO�DQG�
%HKDYLRUDO�6FLHQFHV����������������

*DQHVDQ��1����������5DSLG�'HYHORSPHQW�RI�0XOWLPHGLD�,QVWUXFWLRQDO�0RGXOHV�
IRU�,QIRUPDWLRQ�7HFKQRORJ\�(GXFDWLRQ��-RXUQDO�RI�,QWHUQDWLRQDO�7HFKQRORJ\�DQG�
,QIRUPDWLRQ�0DQDJHPHQW����������������

,YHUV��.�6�	�%DUURQ��$�(����������0XOWLPHGLD�3URMHFWV�LQ�(GXFDWLRQ��'HVLJQLQJ��
3URGXFLQJ��DQG�$VVHVVLQJ��)RXUWK�(GLWLRQ��6DQWD�%DUEDUD��&DOLIRUQLD��/LEUDULHV�
8QOLPLWHG�

.KDGHPL��0���+DJKVKHQDV��0��	�.DELU��+����������$�5HYLHZ�2Q�$XWKRULQJ�7RROV��
�WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�'LVWDQFH�/HDUQLQJ�DQG�(GXFDWLRQ��,3&6,7�
YRO�����6LQJDSRUH��,$&6,7�3UHVV�

/LQ��+��	�'Z\HU��)��0����������7KH�(IIHFW�RI�6WDWLF�DQG�$QLPDWHG�9LVXDOL]DWLRQ��D�
3HUVSHFWLYH�RI�,QVWUXFWLRQDO�(IIHFWLYHQHVV�DQG�HI¿FLHQF\��(GXFDWLRQDO�
7HFKQRORJ\��5HVHDUFK�DQG�'HYHORSPHQW���������������

0D\HU��5��(��	�0RUHQR��5����������1LQH�:D\V�WR�5HGXFH�&RJQLWLYH�/RDG�LQ�0XOWLPHGLD�
/HDUQLQJ��(GXFDWLRQDO�3V\FKRORJLVW���������������

3DVVHULQL��.����������3HUIRUPDQFH�DQG�%HKDYLRUDO�2XWFRPHV�LQ�7HFKQRORJ\��6XSSRUWHG�
/HDUQLQJ��7KH�5ROH�RI�,QWHUDFWLYH�0XOWLPHGLD��-RXUQDO�RI�(GXFDWLRQDO�
0XOWLPHGLD�DQG�+\SHUPHGLD�����������������
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5XVOL��0���$UGKDQD��,�:���'HJHQJ��,�1�6�	�.DPGL��:����������7KH�(IIHFW�RI�
3UHVHQWDWLRQ�6WUDWHJ\�RQ�0XOWLPHGLD�/HDUQLQJ²$QLPDWLRQ�YV�6WDWLF�
9LVXDOL]DWLRQ²DQG�/HDUQLQJ�6W\OH�WR�/HDUQLQJ�5HVXOW��-RXUQDO�RI�$FDGHPLF�
5HVHDUFK�,QWHUQDWLRQDO����������������

5XVOL��0��	�$WPRMR��<�3����������3RLQWHU�$QLPDWLRQ�,PSOHPHQWDWLRQ�DW�'HYHORSPHQW�RI�
0XOWLPHGLD�/HDUQLQJ�RI�-DYD�3URJUDPPLQJ��-RXUQDO�RI�(GXFDWLRQ�DQG�3UDFWLFH��
���������������

5XVOL��0����������7KH�(IIHFW�RI�3UHVHQWDWLRQ�9DULHW\�RI�,QWHUDFWLYH�0XOWLPHGLD�/HDUQLQJ�
WR�7KH�/HDUQLQJ�5HVXOW��,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWHU�$SSOLFDWLRQ�����������
������

7DEEHUV��+�.��	�GH�.RHLMHU��%����������/HDUQHU�&RQWURO�LQ�$QLPDWHG�0XOWLPHGLD�
,QVWUXFWLRQV��,QVWUXFWLRQDO�6FLHQFH��������������

:DQJ��7�-����������(GXFDWLRQDO�%HQH¿WV�RI�0XOWLPHGLD�6NLOOV�7UDLQLQJ��7HFK7UHQGV��
�������������
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*DPEDU����)ORZFKDUW�0HQX�0RGXO�3HPEHODMDUDQ��



��������������������������������������������*DPEDU����6WUXNWXU�.RQWHQ�3HPURJUDPDQ�-DYD�



*DPEDU��� &RQWRK�VFUHHQ�SURJUDP�GHQJDQ�DQLPDVL�
SRLQWHU��RXSXW�SURJUDP��GDQ�GHVNULSVL�

*DPEDU��� 6FUHHQ�VKRW�PHQX�SLOLKDQ�PRGXO��

*DPEDU����6FUHHQ�VKRW�GHQJDQ�DQLPDVL�SRLQWHU�GDQ�
QDUDVL� VXDUD� �PHQMHODVNDQ� WHNV�JDPEDU� \DQJ�
GLWXQMXN�GLVRURW�

*DPEDU� ��� 6FUHHQ�VKRW� FRQWRK� VRDO� ODWLKDQ�WHV�
�WLSH�ILOO�LQ�WKH�EODQN��


