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6\DULIXGGLQ�
8QLYHUVLWDV�7HONRP�

HPDLO��V\DULIXGGLQ#WHONRPXQLYHUVLW\�DF�LG

$EVWUDN�
3HQHOLWLDQ�LQL�EHUWXMXDQ XQWXN�����PHPDKDPL�LPSOHPHQWDVL�SURJUDP�FRRSHUDWLYH�HGXFDWLRQ��&R�RS��GLOLKDW�GDUL�SHUVSHNWLI�
DGPLQLVWUDVL� SHQGLGLNDQ�� ��� PHPDKDPL� SULQVLS�SULQVLS� GDQ� LQGLNDWRU� NHPLWUDDQ� VWUDWHJLV�� ��� PHPDKDPL� SURVHV��
SHPEHODMDUDQ��SDUD��OXOXVDQ�VDUMDQD��PHQMDGL�ZLUDXVDKD������PHPDKDPL�NHPDQIDDWDQ�LPSOHPHQWDVL�SURJUDP�&R�RS����
PHPDKDPL� NHPLWUDDQ� DQWDUD�SHUJXUXDQ� WLQJJL� GDQ� 7HONRP PHODOXL� SURJUDP�&R�RS� \DQJ� GDSDW�PHQLQJNDWNDQ�PLQDW�
PDKDVLVZD�PHQMDGL�ZLUDXVDKD GDQ� ��� PHQHPXNDQ�DOWHUQDWLI� VHEXDK�UDQFDQJDQ�PRGHO� �NHPLWUDDQ�DQWDUD�SHUJXUXDQ�
WLQJJL� GDQ� GXQLD� XVDKD� PHODOXL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� XQWXN� PHQLQJNDWNDQ� PLQDW� PDKDVLVZD� PHQMDGL�
ZLUDXVDKD��3HQHOLWLDQ��LQL�PHQJJXQDNDQ�SHQGHNDWDQ�NXDOLWDWLI�GHQJDQ�PHWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�VWXGL�
NDVXV� GHQJDQ� SURVHV� SHQJXPSXODQ� GDWD� � PHODOXL� ZDZDQFDUD�� REVHUYDVL�� GDQ� VWXGL� GRNXPHQWDVL�� .HVLPSXODQ� GDUL�
SHQHOLWLDQ� LQL� PHQXQMXNNDQ� NHPLWUDDQ� DQWDUD� SHUJXUXDQ� WLQJJL� GDQ� GXQLD� XVDKD� PHODOXL� SURJUDP� &R�RS� GHQJDQ�
PHQHPSDWNDQ�PDKDVLVZD�SHVHUWD�SURJUDP�&R�RS�GL�80.0�WHUEXNWL�PHQLQJNDWNDQ�PLQDW�PDKDVLVZD�PHQMDGL�ZLUDXVDKD��

.DWD�.XQFL���PRGHO��NHPLWUDDQ��FRRSHUDWLYH�HGXFDWLRQ��PLQDW�GDQ�ZLUDXVDKD�

$EVWUDFW
7KH�REMHFWLYH�RI�WKLV��UHVHDUFK�DUH��ILUVW��H[DPLQH��DQ�RYHUYLHZ�RI�WKH�LPSOHPHQWDWLRQ�SURJUDP�FRRSHUDWLYH�HGXFDWLRQ�
�&R�RS��DV�VHHQ�IURP�WKH�SHUVSHFWLYH�RI�HGXFDWLRQ�DGPLQLVWUDWLRQ��6HFRQG��H[DPLQH�WKH�SULQFLSOHV�DQG�LQGLFDWRUV�RI�WKH�
VWUDWHJLF�SDUWQHUVKLS��7KLUG��H[DPLQH�DQ�RYHUYLHZ�RI� WKH�SURFHVV�RI� OHDUQLQJ� WKH�JUDGXDWHV� WR�EHFRPH�HQWUHSUHQHXUV��
)RXUWK�� H[DPLQH� DQ� RYHUYLHZ� RI� WKH� LPSOHPHQWDWLRQ� EHQHILWV� RI� WKH� &R�RS� SURJUDP�� )LIWK�� H[DPLQH� KRZ� WKH� &R�RS�
SURJUDP�FDQ�LQFUHDVH�VWXGHQWV�
�LQWHUHVW�LQ�EHLQJ�HQWUHSUHQHXU��$QG�VL[WK��ILQGLQJ�DQ�DOWHUQDWLYH�WR�DQ�LQLWLDO�PRGHO�RI�
SDUWQHUVKLS�EHWZHHQ�XQLYHUVLWLHV�DQG�FRUSRUDWHV�WKURXJK�WKH�FRRSHUDWLYH�HGXFDWLRQ�SURJUDP��WR�HQKDQFH�VWXGHQWV
 LQWHUHVW�
LQ�EHFRPLQJ�HQWUHSUHQHXU���7KLV�VWXG\�LV�XVLQJ�D�TXDOLWDWLYH�DSSURDFK�ZLWK�FDVH�VWXG\��DV�WKH�UHVHDUFK�PHWKRG��7KH�GDWD�
FROOHFWLRQ�SURFHVV�LV�SXWWLQJ�WR�XVH�LQWHUYLHZ��REVHUYDWLRQ��DQG�VWXG\�WKH�GRFXPHQWDWLRQ�� 7KH�FRQFOXVLRQ�RI�WKLV�VWXG\�
VKRZV�WKDW�D�PRGHO�RI�SDUWQHUVKLS�EHWZHHQ�XQLYHUVLWLHV�DQG�FRUSRUDWHV� WKURXJK WKH�FRRSHUDWLYH�HGXFDWLRQ�SURJUDP E\�
WKH�FR�RS VWXGHQW�SURJUDP SODFHPHQW�LQ�WKH�80.0�KDV�EHHQ�SURYHQ�LPSURYLQJ�VWXGHQWV�LQWHUHVW�RI�EHLQJ�HQWUHSUHQHXU��

.H\�ZRUGV��PRGHO��SDUWQHUVKLS��FRRSHUDWLYH�HGXFDWLRQ��LQWHUHVW��DQG�HQWUHSUHQHXU�

3(1'$+8/8$1

3HPEDQJXQDQ�HNRQRPL�LQGRQHVLD�VHGDQJ�GDQ�

DNDQ� PHQJKDGDSL� EHUEDJDL� WDQWDQJDQ� NDUHQD�

DGDQ\D�SHUXEDKDQ� IXQGDPHQWDO�\DQJ�EHUODQJVXQJ�

GHQJDQ� FHSDW�� VHKLQJJD� SHUOX� NHVLDSDQ� GDUL� SDUD�

SHODNXQ\D�� � \DLWX� � GLWLQJNDW� LQWHUQDVLRQDO� DGDQ\D�

SHUXEDKDQ�IXQGDPHQWDO�PHODOXL�SURVHV�JOREDOLVDVL�

GHQJDQ� SHUGDJDQJDQ� EHEDV� GXQLD� \DQJ� GLEDQWX�

GHQJDQ� NHPDMXDQ� SHVDW� GLELGDQJ� WHNQRORJL�

LQIRUPDVL�GDQ�NRPXQLNDVL�VHEDJDL�VDODK�VDWX�PRWRU�

SHQJJHUDNQ\D�� ,QGRQHVLD� MXJD� KDUXV ELVD�

PHPDQIDDWNDQ� SHOXDQJ� GDQ� ELVD� EHUVDLQJ GDODP�

0DV\DUDNDW� (NRQRPL� $6($1� �0($�� \DQJ�

GLLPSOHPHQWDVLNDQ�SDGD�WDKXQ�������0($�DGDODK

VHEXDK� DJHQGD� LQWHJUDVL� HNRQRPL� QHJDUD�

QHJDUD� $6($1� \DQJ� EHUWXMXDQ� XQWXN�

PHQJKLODQJNDQ�� MLND� WLGDN� PHPLQLPDOLVDVL

KDPEDWDQ�KDPEDWDQ GLGDODP� PHODNXNDQ�

NHJLDWDQ� HNRQRPL� OLQWDV� NDZDVDQ� PLVDOQ\D�

GDODP�SHUGDJDQJDQ�EDUDQJ��MDVD��GDQ�LQYHVWDVL�

&DNXSDQ� DJHQGD LQWHJUDVL� HNRQRPL� PHODOXL�

0DV\DUDNDW�(NRQRPL�$6($1��0($��VDQJDW�OXDV�

GDQ�PHQFDNXS�KDPSLU�VHOXUXK�VHQGL�VHQGL�VWUDWHJLV�

SHUHNRQRPLDQ����7XMXDQ�XWDPD�0($�DGDODK LQJLQ

PHQJKLODQJNDQ� VHFDUD� VLJQLILNDQ� KDPEDWDQ�

KDPEDWDQ� NHJLDWDQ� HNRQRPL� OLQWDV� NDZDVDQ�

WHUVHEXW�
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0HQXUXW�8QGDQJ�8QGDQJ�5HSXEOLN�,QGRQHVLD�

1RPRU����7DKXQ������WHQWDQJ�3HQGLGLNDQ�7LQJJL�

GDODP�.HWHQWXDQ�8PXP�3DVDO���GL�MHODVNDQ�EDKZD�

SHQGLGLNDQ�DGDODK�XVDKD�VDGDU�GDQ�WHUHQFDQD�XQWXN�

PHZXMXGNDQ� VXDVDQD� EHODMDU� GDQ� SURVHV�

SHPEHODMDUDQ� DJDU� SHVHUWD� GLGLN� VHFDUD� DNWLI�

PHQJHPEDQJNDQ� SRWHQVL� GLULQ\D� XQWXN� PHPLOLNL�

NHNXDWDQ� VSLULWXDO� NHDJDPDDQ�� SHQJHQGDOLDQ� GLUL��

NHSULEDGLDQ�� NHFHUGDVDQ�� DNKODN� PXOLD�� VHUWD�

NHWHUDPSLODQ�\DQJ�GLSHUOXNDQ�GLULQ\D� PDV\DUDNDW��

EDQJVD�� GDQ� QHJDUD�� � 3DVDO� �� 3HQGLGLNDQ� 7LQJJL�

GLVHOHQJJDUDNDQ� GHQJDQ� SULQVLS� DQWDUD� ODLQ��

NHWHODGDQDQ�� NHPDXDQ�� GDQ� SHQJHPEDQJDQ�

NUHDWLYLWDV� 0DKDVLVZD� GDODP� SHPEHODMDUDQ��

SHPEHODMDUDQ� \DQJ� EHUSXVDW� SDGD� 0DKDVLVZD�

GHQJDQ�PHPSHUKDWLNDQ� OLQJNXQJDQ� VHFDUD� VHODUDV�

GDQ� VHLPEDQJ�� GDQ� SHPEHUGD\DDQ� VHPXD�

NRPSRQHQ�PDV\DUDNDW�PHODOXL� SHUDQ� VHUWD� GDODP�

SHQ\HOHQJJDUDDQ� GDQ� SHQJHQGDOLDQ�PXWX� OD\DQDQ�

3HQGLGLNDQ�7LQJJL���

'DUL� XUDLDQ� 8QGDQJ�8QGDQJ� 5HSXEOLN�

,QGRQHVLD� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ�

3HQGLGLNDQ� 7LQJJL� GL� DWDV�� PDND� NHPLWUDDQ�

DQWDUD� SHUJXUXDQ� WLQJJL� GDQ� GXQLD� XVDKD�

PHODOXL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ

PHUXSDNDQ� VDODK� VDWX� XSD\D� PHZDGDKL�

PDKDVLVZD� XQWXN� PHQJHPEDQJNDQ� GDQ�

PHQJDPDONDQ� SHQJHWDKXDQ� \DQJ� GLSHUROHK�

GLEDQJNX� NXOLDK� GHQJDQ� PHPEDQWX� SDUD�

SHPLOLN� 80.0� GDODP� PHQJHPEDQJNDQ�

XVDKDQ\D�� 'LODLQ� SLKDN� PDKDVLVZD� ELVD�

PHQGDSDWNDQ� EDQ\DN� SHPEHODMDUDQ� GDQ�

SHQJDODPDQ�EDJDLPDQD�PHQJHOROD�XVDKD��GDQ�

PHQVROXVLNDQ� EHUEDJDL� PDVDODK� GLODSDQJDQ�

GDQ� SHQJDODPDQ� WHUVHEXW� VXOLW� GLGDSDW� GL�

EDQJNX� NXOLDK�� KDO� WHUVHEXW� PHQMDGL� EHNDO�

PDKDVLVZD� VHWHODK� OXOXV� XQWXN� PHQMDGL� MRE�

FUHDWRU�\DQJ�NUHDWLI�GDQ�LQRYDWLI���

'DODP� 5HQVWUD� .HPHQSHULQ� ����������

������� KOP����� GLVHEXWNDQ� ,.0� PHPLOLNL�

SHUDQ� \DQJ� VDQJDW� VWUDWHJLV� GDODP�

SHUHNRQRPLDQ� QDVLRQDO�� KDO� WHUVHEXW� GDSDW�

GLOLKDW�GDUL�MXPODK�XQLW�XVDKD�\DQJ�EHUMXPODK�

���� MXWD� XQLW� GDQ� PHUXSDNDQ� OHELK� GDUL� ���

SHUVHQ�GDUL�XQLW�XVDKD�LQGXVWUL�QDVLRQDO�SHUDQ�

WHUVHEXW�MXJD�WHUFHUPLQ�GDUL�SHQ\HUDSDQ�WHQDJD�

NHUMD� ,.0�\DQJ�PHQ\HUDS� OHELK�GDUL����� MXWD�

RUDQJ� SDGD� WDKXQ� ����� GDQ� PHUXSDNDQ� �����

SHUVHQ� GDUL� � WRWDO� SHQ\HUDSDQ� WHQDJD� NHUMD�

VHNWRU�LQGXVWUL�QRQ�PLJDV���

'DODP� 8QGDQJ�8QGDQJ� 5HSXEOLN�

,QGRQHVLD� 1RPRU� ��� 7DKXQ� ����� 7HQWDQJ�

8VDKD�0LNUR��.HFLO�GDQ�0HQHQJDK��GLMHODVNDQ�

EDKZD� SHPEHUGD\DDQ� DGDODK� XSD\D� \DQJ�

GLODNXNDQ� 3HPHULQWDK�� 3HPHULQWDK� 'DHUDK��

'XQLD� 8VDKD� GDQ�PDV\DUDNDW� VHFDUD� VLQHUJLV�

GDODP� EHQWXN� SHQXPEXKDQ� LNOLP� GDQ�

SHQJHPEDQJDQ� XVDKD� WHUKDGDS�8VDKD�0LNUR��

.HFLO�GDQ�0HQHQJDK�VHKLQJJD�PDPSX�WXPEXK�

GDQ�EHUNHPEDQJ�PHQMDGL�XVDKD�\DQJ�WDQJJXK�

GDQ�PDQGLUL����

-XPODK�SHQJDQJXUDQ�SDGD�EXODQ�SHEUXDUL�

WDKXQ������EHUGDVDUNDQ�GDWD�GDUL�EHULWD�UHVPL�

VWDWLVWLN� %DGDQ� 3XVDW� 6WDWLVWLN� ������� KOP����

PDVLK� WLQJJL�� \DLWX� ����� MXWD� MLZD�� 'HQJDQ�

PHQLQJNDWQ\D� DQJNDWDQ� NHUMD� GDQ� PDVLK�

WLQJJLQ\D� WLQJNDW� SHQJDQJJXUDQ� GL� ,QGRQHVLD�

GLEXWXKNDQ�EDQ\DN� ODSDQJDQ�SHNHUMDDQ�XQWXN�

PHQ\HUDSQ\D�� WHUNDLW� GHQJDQ� KDO� WHUVHEXW�

SHUDQDQ� ZLUDXVDKD� VDQJDW� PHQHQWXNDQ� XQWXN�
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PHQVROXVLNDQ�PDVDODK�WHUVHEXW��2OHK�VHEDE�LWX�

XQWXN� PHQLQJNDWNDQ� MXPODK� ZLUDXVDKD�

GLSHUOXNDQ�VXDWX�PRGHO�SHQGLGLNDQ�\DQJ�ELVD�

PHQFLSWDNDQ�ZLUDXVDKD�ZLUDXVDKD� \DQJ�EDUX��

WHUXWDPD�GDUL� OXOXVDQ�VDUMDQD�\DQJ�GLKDVLONDQ�

GDUL� EHUEDJDL� SHUJXUXDQ� WLQJJL� GL� ,QGRQHVLD��

EDLN�QHJHUL�PDXSXQ�VZDVWD��'LKDUDSNDQ�VHMDN�

GDUL� PDKDVLVZD� PHUHND� VXGDK� ELVD�

GLWLQJNDWNDQ�PLQDWQ\D�PHQMDGL�ZLUDXVDKD�GDQ�

GLVLDSNDQ� XQWXN� PHQMDGL� ZLUDXVDKD� VHWHODK�

OXOXV� MDGL� VDUMDQD� DWDXSXQ� VHWHODK� PHUHND�

EHNHUMD�� 'HQJDQ� EDQ\DNQ\D� VDUMDQD� \DQJ�

WHUMXQ�PHQMDGL�ZLUDXVDKD�KDVLOQ\D� DNDQ� OHELK�

EDLN� ODJL�� NDUHQD� ZDZDVDQ� GDQ� SROD� SLNLU�

PHUHND�OHELK�EDLN�GL�EDQGLQJ�ZLUDXVDKD�EXNDQ�

VDUMDQD���

5HQFDQD� 6WUDWHJLV� .HPHQWULDQ� 5LVHW��

7HNQRORJL�GDQ�3HQGLGLNDQ�7LQJJL�7DKXQ������

±� ����� VDVDUDQ� SHPEDQJXQDQ� ,SWHN� DGDODK�

PHQLQJNDWQ\D� NDSDVLWDV� ,SWHN�� GDODP� UDQJND�

PHQFDSDL� VDVDUDQ� WHUVHEXW�� NHELMDNDQ�

SHQHOLWLDQ�� SHQJHPEDQJDQ� GDQ� SHQHUDSDQ�

,37(.� �3��,37(.�� EDJL� SHQLQJNDDQ� GD\D�

VDLQJ� VHNWRU� SURGXNVL� GLDQWDUDQ\D� GLDUDKNDQ�

SDGD��������KOP���������3HQJXDWDQ�NHUMDVDPD�

6ZDVWD�3HPHULQWDK�3HUJXUXDQ� 7LQJJL��

NKXVXVQ\D�XQWXN�VHNWRU�SHUWDQLDQ�GDQ�LQGXVWUL�

VHUWD� SHQJHPEDQJDQ� HQWUHSUHQHXU SHPXOD�

OHZDW� SHPEDQJXQDQ� LQNXEDWRU� GDQ� PRGDO�

YHQWXUD��

3HQJXDWDQ� NHUMDVDPD�PHODOXL� WULSOH� KHOL[

WHUVHEXW� DNDQ� GDSDW� PHPEDQWX� SHPHULQWDK�

PHQJKDVLONDQ�EDQ\DN�HQWUHSUHQHXU� \DQJ�ELVD�

EHUVDLQJ�GHQJDQ�QHJDUD�ODLQ��NDUHQD�NDSDVLWDV�

SHUJXUXDQ� WLQJJL� WHUEDWDV�� VHKLQJJD� SHUDQDQ�

VZDVWD� VDQJDW� PHPEDQWX�� 'LVLVL� ODLQ� NLWD�

PHPLOLNL� EDQ\DN�%DGDQ�8VDKD�0LOLN�1HJDUD�

�%801�� \DQJ� ELVD� GLPDQIDDWNDQ� XQWXN�

PHQFLSWDNDQ� EDQ\DN� HQWUHSUHQHXU�� NDUHQD�

%801�PHPLOLNL�PLWUD� ELQDDQ�80.0� \DQJ�

PHQ\HEDU�GL�VHOXUXK�,QGRQHVLD�GDQ�SHUJXUXDQ�

WLQJJL�MXJD�PHQ\HEDU�GLVHOXUXK�,QGRQHVLD��EDLN�

VZDVWD� PDXSXQ� QHJHUL�� 'HQJDQ� NHUMD� VDPD�

PHODOXL�PRGHO�WULSOH�KHOL[��SRWHQVL�\DQJ�EHVDU�

WHUVHEXW� ELVD� PHQJKDVLONDQ� EDQ\DN�

HQWUHSUHQHXU�\DQJ�NUHDWLI�GDQ�LQRYDWLI��%DQ\DN�

80.0�\DQJ�EHUKDVLO�GDQ�ELVD�PHQMDGL�WHPSDW�

SHPEHODMDUDQ� PDKDVLVZD� GLVDPSLQJ�

PDKDVLVZD�ELVD� EHUEDJL� LOPX�NHSDGD� SHPLOLN�

80.0�� MDGL�DGD�KXEXQJDQ� LPEDO�EDOLN�\DQJ�

PHQJXQWXQJNDQ��'HQJDQ�SURJUDP�FRRSHUDWLYH�

HGXFDWLRQ� PHODOXL� SHQHPSDWDQ�PDKDVLVZD� GL�

80.0�DNDQ�OHELK�PDQDULN�PLQDW�PDKDVLVZD�

NDUHQD� PDKDVLVZD� PHQGDSDWNDQ� EDQ\DN�

IDVLOLWDV�GLVDPSLQJ NRPSHQVDVL��DQVXUDQVL�GDQ�

ELD\D� NHVHKDWDQ� GDODP� SDNHW� FRRSHUDWLYH�

HGXFDWLRQ \DQJ�GLVHGLDNDQ�GXQLD�XVDKD��GDODP�

KDO�LQL�%801�GDQ�SHUXVDKDDQ�VZDVWD��

,QGRQHVLD�GHQJDQ� MXPODK�SHQGXGXN�\DQJ�

EHVDU� GDQ� GLGXNXQJ� NHND\DDQ� VXPEHU� GD\D�

DODP�\DQJ�PHOLPSDK�VHUWD�WHUOHWDN�GL�ZLOD\DK�

\DQJ� VWUDWHJLV�� WHUQ\DWD� PDVLK� NHNXUDQJDQ�

ZLUDXVDKD�� 0HQXUXW� � +HOILQ�� =�� )�� �������

KOP���� VHRUDQJ� SDNDU� SVLNRORJL�� 'DYLG�

0F&OHOODQG� \DQJ� MXJD� GLNXWLS� ROHK� &LSXWUD�

�������PHQJHPXNDNDQ�EDKZD�VDODK�VDWX�V\DUDW�

VXDWX� QHJDUD� XQWXN� PHQFDSDL� WLQJNDW�

NHPDNPXUDQ� GLSHUOXNDQ� �� �� GDUL� MXPODK�
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���



SHQGXGXNQ\D� DGDODK� HQWUHSUHQHXU�

�ZLUDXVDKD��� VHGDQJNDQ�GDWD�GDUL�.HPHQWULDQ�

.RSHUDVL� GDQ� 8VDKD� .HFLO� 0HQHQJDK�

�.HPHQNRS� 8.0�� VHODLQ� KDQ\D� DGD� ��� ��

OXOXVDQ� SHUJXUXDQ� WLQJJL� \DQJ� EHUPLQDW�

PHQMDGL�ZLUDXVDKD����

37�� 7HOHNRPXQLNDVL� ,QGRQHVLD�� 7EN��

�7HONRP��VHEDJDL�EDJLDQ�GDUL�GXQLD�XVDKD�LNXW�

WHUOLEDW� GDODP� PHPEDQWX� PDKDVLVZD� GDUL�

EHUEDJDL� SHUJXUXDQ� WLQJJL� GDODP�

PHQLQJNDWNDQ� NHPDPSXDQ� NHZLUDXVDKDDQ�

PHODOXL� SURJUDP� FRUSRUDWH� VRFLDO�

UHVSRQVLELOLW\� �&65��� GLDQWDUDQ\D� PHODOXL�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� �&R�RS���

'DODP� SHODNVDQDDQQ\D� PHOLEDWNDQ� 80.0�

PLWUD� ELQDDQ� VHEDJDL� WHPSDW� SHVHUWD� &R�RS�

WHUOLEDW�ODQJVXQJ�XQWXN�PHQLPED�SHQJHWDKXDQ�

GDQ� SHQJDODPDQ� � NHZLUDXVDKDDQ� GDUL� SDUD�

SHQJHOROD� 80.0� \DQJ� EHUKDVLO��0DKDVLVZD�

GDSDW� PHQJLPSOHPHQWDVLNDQ� SHQJHWDKXDQQ\D�

\DQJ� GLSHUROHK� GDUL� EDQJNX� NXOLDK� XQWXN�

NHPDMXDQ� 80.0�� 'LKDUDSNDQ� PDKDVLVZD�

PHQLQJNDW� PLQDWQ\D� PHQMDGL� ZLUDXVDKD� GDQ�

VHWHODK� OXOXV� MDGL� VDUMDQD� GDSDW� PHQMDGL�

ZLUDXVDKD����

%HUGDVDUNDQ� SHWD� SHUPDVDODKDQ� \DQJ�

GLXUDLNDQ� GDODP� ODWDU� EHODNDQJ� PDVDODK��

SHQXOLV� DNDQ� PHQHODDKQ\D� GHQJDQ� IRNXV�

PDVDODKQ\D� DGDODK�� %DJDLPDQDNDK� PRGHO�

NHPLWUDDQ� DQWDUD� SHUJXUXDQ� WLQJJL� GDQ� GXQLD�

XVDKD�PHODOXL�SURJUDP�FRRSHUDWLYH�HGXFDWLRQ�

XQWXN�PHQLQJNDWNDQ�PLQDW�PDKDVLVZD�PHQMDGL�

ZLUDXVDKD"� 8QWXN� PHODNXNDQ� DQDOLVLV�

SHUPDVDODKDQ� GDODP� PHPSHUROHK� GDWD� GDQ�

LQIRUPDVL�HPSLULN�\DQJ�NRKHUHQ�GDQ�NRQVLVWHQ�

GHQJDQ�IRNXV�PDVDODK�WHUVHEXW�

0RGHO� PHPEDQWX� NLWD� PHPHFDKNDQ�

PDVDODK� \DQJ� VHGHUKDQD� DWDXSXQ� NRPSOHNV�

GDODP� ELGDQJ� PDQDMHPHQ� GHQJDQ�

PHPSHUKDWLNDQ�EHEHUDSD�EDJLDQ�DWDX�EHEHUDSD�

FLUL� XWDPD� GDUL� SDGD� PHPSHUKDWLNDQ� VHPXD�

GHWDLO�VLVWHP�Q\DWD�� 0HQXUXW�+DPG\�$��7DKD�

������� KOP���� ³PRGHO� LV� DVVXPHG� UHDO� ZRUOG�

V\VWHP´�� 0HQXUXW� -RKDQVVRQ� ������� KOP����

SHPEXDWDQ�NHSXWXVDQ�GDQ�SHPHFDKDQ�PDVDODK�

EHUJDQWXQJ� SDGD� DNVHV� LQIRUPDVL� \DQJ�

PHPDGDL� WHQWDQJ� PDVDODK� \DQJ� GLSHFDKNDQ��

,QIRUPDVL� \DQJ� WHUVHGLD� VHULQJ� NDOL� EHUPXOD�

GDODP� EHQWXN� GDWD� DWDX� REVHUYDVL� \DQJ�

PHQJKHQGDNL� LQWHUSUHWDVL� VHEHOXP� DQDOLVLV�

OHELK� ODQMXW� GLEXDW�� 6HEXDK� PRGHO�

PHUHSUHVHQWDVLNDQ�DVSHN�DVSHN�HVHQVLO�VHEXDK�

VLVWHP� EHUNHQDDQ� GHQJDQ� WXMXDQ�WXMXDQ�

WHUWHQWX�GDQ�PHPXDW�EHEHUDSD�EHQWXN�EHUEHGD�

VHEDJDL� EHULNXW� -RKDQVVRQ� ������� KOP����� �D��

PRGHO� NRJQLWLI� �KXPDQ� FRQFHSWV��� �E�� PRGHO�

QRUPDWLI� �SXUSRVH� RULHQWHG��� �F�� PRGHO�

GHVNULSWLI� �EHKDYLRU�RULHQWHG��� GDQ� �G��PRGHO�

IXQJVLRQDO��DFWLRQ�DQG�FRQWURO�RULHQWHG���(�6��

4XDGH� ������� KOP������ GDODP� PHUDQFDQJ�

VHEXDK� PRGHO� XQWXN� VLWXDVL� \DQJ� VHGDQJ�

GLKDGDSL��PDND� WLQGDNDQ�WLQGDNDQ�\DQJ�KDUXV�

GLDPELO� VHEDJDL� EHULNXW� ���� (OHPHQ�HOHPHQ�

\DQJ� GLJXQDNDQ� KDUXV� DGD� NDLWDQQ\D� GHQJDQ�

PDVDODK� PHQJDFX� SDGD� SHUWLPEDQJDQ�

SHUWLPEDQJDQ� ODLQQ\D�� ���� +XEXQJDQ� \DQJ�

VLJQLILNDQ� GL� DQWDUD� HOHPHQ�HOHPHQ� WHUVHEXW�

KDUXV�GLXQJNDSNDQ�VHFDUD� MHODV�� ����+LSRWHVLV�

-XUQDO�$GPLQLVWUDVL�3HQGLGLNDQ�9RO��;;,,,�1R���7DKXQ�����

���



PHQJHQDL�VLIDW��KXEXQJDQ�WHUVHEXW�GL�DWDV�KDUXV�

GLIRUPXODVLNDQ� GDQ� ���� +LSRWHVLV� � GDQ� DWDX�

SUHGLNVL� PRGHOQ\D� KDUXV� GLXML� GHQJDQ�

PHQJJXQDNDQ�IRUPDW�GDWD�\DQJ�EHUKDVLO�GLJDOL�

GDQ�GLSHUROHK�SDGD�VDDW�SHQHOLWLDQ�GLODSDQJDQ���

'DODP�7KH�$PHULFDQ�+HULWDJH�'LFWLRQDU\

������� KOP�� ������� NHPLWUDDQ� GLGHILQLVLNDQ�

VHEDJDL� VXDWX� KXEXQJDQ� DQWDUD� LQGLYLGX� DWDX�

NHORPSRN�\DQJ�GLWDQGDL�GHQJDQ�NHUMDVDPD�GDQ�

WDQJJXQJ� MDZDE�� XQWXN� PHQFDSDL� WXMXDQ�

WHUWHQWX��.HPLWUDDQ�PHQXUXW�'HQW��6�0��������

KOP���� DGDODK� GXD� RUDQJ� DWDX� OHELK� \DQJ�

EHNHUMD� EHUVDPD�VDPD� XQWXN� PHQFDSDL� VXDWX�

WXMXDQ��VDPELO�PHPEDQJXQ�NHSHUFD\DDQ�GDODP�

KXEXQJDQ� \DQJ� VDOLQJ� PHQJXQWXQJNDQ���

0HQXUXW���5RVHDX���������VHEDJDLPDQD�GLNXWLS�

0DUUD�� 0�� ������� KOP����� NHPLWUDDQ�

PHUXSDNDQ�EHQWXN�KXEXQJDQ�NHUMDVDPD�DQWDUD�

SHPHULQWDK�� SHUXVDKDDQ� SHQFDUL� ODED�� GDQ�

OHPEDJD� QRQ�SURILW� XQWXN� PHPHQXKL� IXQJVL�

NHELMDNDQ�� 6HODQMXWQ\D� PHQXUXW� 0DUUD�� 0��

�������KOP����������NHPLWUDDQ�PHQLPEXONDQ�

WUDQVIHU� LOPX� GDQ� SHUXEDKDQ� RUJDQLVDVL�

SHUXVDKDDQ� PHODOXL� SURVHV� \DQJ� WHUMDGL� GDUL�

OXDU�GDQ�VRVLDOLVDVL��1RQDND���������

.HPLWUDDQ�DQWDUD�SHUJXUXDQ�WLQJJL�GHQJDQ�

7HONRP�PHODOXL� FRRSHUDWLYH� HGXFDWLRQ� VXGDK�

EHUMDODQ�VHMDN�WDKXQ�������KDO�LQL�SHUOX�GLNDML�

DSDNDK SULQVLS�SULQVLS� GDQ� LQGLNDWRU�

NHEHUKDVLODQ� VWUDWHJLV� GDODP� NHPLWUDDQ� WHWDS�

WHUMDJD� GDQ� DSD� \DQJ� GLLQJLQNDQ� ROHK� \DQJ�

EHUPLWUD�� �0HQXUXW�'HQW��6�0�� �������KOP����

GDODP� PHQMDODQNDQ� ELVQLV� GL� DEDG� ���

GLSHUOXNDQ�SHPEHQWXNDQ�NHPLWUDDQ�GDQ�DOLDQVL�

VWUDWHJLV�� EDLN� LQWHUQDO� GDQ� HNVWHUQDO��

0HQFLSWDNDQ� EXGD\D� NHPLWUDDQ� GL� RUJDQLVDVL�

DNDQ� PHQXPEXKNDQ� NHELDVDDQ� EHUNRODERUDVL�

\DQJ� OHELK� EDLN� GL� GDODP� RUJDQLVDVL��'HQJDQ�

PHQFLSWDNDQ�NHPLWUDDQ��VXDWX�RUJDQLVDVL�DNDQ�

GDSDW� PHQFDSDL� HPSDW� PDQIDDW� XWDPD��

.HWHUEXNDDQ�� .UHDWLYLWDV�� .HJHVLWDQ�� GDQ�

.HWDKDQDQ��0HQXUXW� 7KH $PHULFDQ +HULWDJH�

'LFWLRQDU\ ������� KOP������ SULQVLS� DGDODK�

NHEHQDUDQ� GDVDU�� KXNXP� DWDX� DVXPVL� VXDWX�

DWXUDQ� DWDX� VWDQGDUG�� WHUXWDPD� GDUL� SHULODNX�

\DQJ� EDLN�� � 0HQXUXW� /HQGUXP�7�� �������

KOP������ XQWXN� PHQJLPSOHPHQWDVLNDQ�

NHPLWUDDQ�\DQJ�EDLN�DGD�VHMXPODK�HOHPHQ GDUL�

SULQVLS��QLODL��NRQVHS�GDQ�SUDFWLFHV \DQJ�SHUOX�

GLSHUKDWLNDQ�� � 3ULQVLS� \DQJ� VDQJDW� SHQWLQJ�

GDODP�PHQMDOLQ�NHPLWUDDQ�DQWDU�LQVWLWXVL�\DQJ�

EHUPLWUD� DGDODK� VDOLQJ� SHUFD\D� �WUXVW���

VHODQMXWQ\D� PHQXUXW� /HQGUXP�� 7�� �������

KOP����� WDQSD�VDOLQJ�SHUFD\D�NHPLWUDDQ� WLGDN�

DNDQ�EHUMDODQ��0HQXUXW�6HJLO��/���*ROGPLWK��0��

GDQ�%DODVFR�� -�� ������� KOP������ NHSHUFD\DDQ�

VXOLW� XQWXN� GLGHILQLVLNDQ�� GDQ� DGD� EHEHUDSD�

WLQJNDWDQ�GL�GDODPQ\D��%DJDLPDQDSXQ��VHPXD�

NHSHUFD\DDQ� GL� GDODP� NHPLWUDDQ� GLGDVDUNDQ�

NHSDGD� NHMXMXUDQ� \DQJ� PXWODN�� .HPLWUDDQ�

WHUEDLN� PHPLOLNL� NRPXQLNDVL� \DQJ� MXMXU�

VHEDJDL� GDVDUQ\D�� .HMXMXUDQ� WHUVHEXW�

GLOHQJNDSL� GHQJDQ� NHMHODVDQ� \DQJ� NRQVLVWHQ�

WHQWDQJ� IDNWD�IDNWD� GDQ� MDQML�MDQML�� � 0HQXUXW�

5REELQV�GDQ�-XGJH��������KOP�����EDQ\DN�KDO�

\DQJ� ELVD� GLSHODMDUL� GDUL� VLWXDVL� ULLO� WHQWDQJ�

EDJDLPDQD� SLPSLQDQ� � PHPEHQWXN� NHPLWUDDQ�

GDQ� EDJDLPDQD� PHUHND� PHQJDODPL� PDVDODK�

-XUQDO�$GPLQLVWUDVL�3HQGLGLNDQ�9RO��;;,,,�1R���7DKXQ�����
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NDUHQD� UXVDNQ\D� NHSHUFD\DDQ� �WUXVW�������

0HQXUXW� (LVOHU�� 5�� GDQ� 0RQWXRUL�� $�� �������

KOP����� VLVWHP� NHPLWUDDQ� DGDODK� EHUEDVLV�

NHSHUFD\DDQ� �WUXVW�EDVHG��� .HPLWUDDQ� \DQJ�

VWUDWHJLV�GLGHILQLVLNDQ�ROHK�/HQGUXP�7���������

KOP���� DGDODK� SHQJHPEDQJDQ� KXEXQJDQ�

NHUMDVDPD� \DQJ� EHUKDVLO�� EHUMDQJND� SDQMDQJ��

KXEXQJDQ� \DQJ� VWUDWHJLV� EHUGDVDUNDQ� UDVD�

VDOLQJ� SHUFD\D�� SUDNWLN� ZRUOG� FODVV�EHVW�

SUDFWLFH�� NHXQWXQJDQ� NRPSHWLWLI� \DQJ�

EHUNHODQMXWDQ�GDQ�PDQIDDW�XQWXN�VHPXD�PLWUD��

GDQ� KXEXQJDQ� \DQJ� OHELK� MDXK� PHPLOLNL�

GDPSDN� SRVLWLI� WHUVHQGLUL� GLOXDU� NHPLWUDDQ��

-LND� GLXUDLDQ� DGD� VHPELODQ� NDWD� NXQFL� \DQJ�

GDSDW� GLMDGLNDQ� LQGLNDWRU� NHEHUKDVLODQ�

VWUDWHJLV� VXDWX� NHPLWUDDQ� \DNQL�� �D��

SHQJHPEDQJDQ� NHUMDVDPD�� �E�� NHEHUKDVLODQ��

�F��MDQJND�SDQMDQJ���G��VWUDWHJLF���H�� VDOLQJ�

SHUFD\D�� �I�� SUDNWLN� NHODV� GXQLD�� �J�

NHXQWXQJDQ� NRPSHWLWLI� \DQJ� EHUNHODQMXWDQ��

�K�EHUPDQIDDW� XQWXN� VHPXD� PLWUD�� GDQ� �L��

SHQJDUXK�SRVLWLS�GLOXDU�NHPLWUDDQ��

0HQXUXW�5\GHU��.�*��GNN�� �������KOP���

&RRSHUDWLYH� HGXFDWLRQ� PHUXSDNDQ� VXDWX�

DSOLNDVL� SHPEHODMDUDQ� EHUEDVLV� SHQJDODPDQ�

�H[SHULHQWLDO� OHDUQLQJ�� GDQ� .HHWRQ� GDQ� 7DWH�

������� VHEDJDLPDQD� GDODP�5\GHU��.�*�� GNN��

������� KOP���� PHQGHILQLVLNDQ� SHPEHODMDUDQ�

EHUEDVLV� SHQJDODPDQ� �H[SHULHQWLDO� OHDUQLQJ�

VHEDJDL� VXDWX� SHPEHODMDUDQ� \DQJ� PDQD�

VHRUDQJ� VLVZD� EHUKXEXQJDQ� ODQJVXQJ� GHQJDQ�

GXQLD� NHUMD� Q\DWD� \DQJ� EHUNDLWDQ� GHQJDQ� DSD�

\DQJ�WHODK�LD�SHODMDUL���&RRSHUDWLYH�HGXFDWLRQ

PHUXSDNDQ� VDODK� VDWX� EHQWXN� DSOLNDVL� GDUL�

NRQVHS� SHPEHODMDUDQ� EHUEDVLV� SHQJDODPDQ�

\DQJ� PHQJJDEXQJNDQ� SHUIRUPD� NHUMD�

SURGXNWLI� VLVZD� GHQJDQ� NXULNXOXP� GDQ�

WDQJJXQJ� MDZDE� XWDPD� LQVWLWXVL�� 6DODK� VDWX�

NDUDNWHULVWLN� FRRSHUDWLYH� HGXFDWLRQ� DGDODK�

SDUD�PDKDVLVZD�GLSHNHUMDNDQ�VHFDUD�SURGXNWLI��

0HQXUXW� .HQQHWK� *�� 5\GHU� ������ KOP�����

3DUD� DKOL� SUDJPDWLV� EHUSLNLU� EDKZD� VHPXD�

SHQGLGLNDQ� EHUGDVDUNDQ� SDGD� SHQJDODPDQ��

6HEDJDL� FRQWRK� �'HZH\�� ������ GLVHEXWNDQ��

³WHUGDSDW� KXEXQJDQ� \DQJ� EDLN� GDQ� SHQWLQJ�

DQWDUD� SURVHV� GDUL� SHQJDODPDQ� VHVXQJJXKQ\D�

GDQ� SHQGLGLNDQ� �S���� ,QWL� GDUL� FRRSHUDWLYH�

HGXFDWLRQ�DGDODK�³VWUDWHJ\�WR�SURYLGH�VWXGHQWV�

ZLWK� H[SHULHQFHV� WKDW� DUH� DSSOLFDEOH� WR� WKHLU�

IXWXUH� ZRUNLQJ� OLYHV� DQG� WR� WKHLU� UROHV� DV�

LQIRUPHG�� UHVSRQVLEOH� FLWL]HQV´�� 0HUXSDNDQ�

VHEXDK� VWUDWHJL� XQWXN� PHPEHULNDQ� DWDX�

PHQ\HGLDNDQ� SDUD� PDKDVLVZD� VXDWX�

SHQJDODPDQ� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�

NHKLGXSDQ� NHUMD� PHUHND� GL� PDVD� \DQJ� DNDQ�

GDWDQJ�GDQ�XQWXN�SHUDQ�PHUHND�VHEDJDL�ZDUJD�

QHJDUD� \DQJ� EHUSHQJHWDKXDQ� OXDV� GDQ�

EHUWDQJJXQJ�MDZDE�

'DODP� SHODNVDQDDQQ\D� NHPLWUDDQ� DQWDUD�

SHUJXUXDQ� WLQJJL� GDQ� 7HONRP� PHODOXL� SURJUDP�

FRRSHUDWLYH�HGXFDWLRQ�PHPEXWXKNDQ�SHUHQFDQDDQ��

SHODNVDQDDQ� GDQ� SHQJDZDVDQ� GHQJDQ� ELGDQJ�

JDUDSDQ� WHUGLUL� VXPEHU� GD\D� PDQXVLD� �6'0���

VXPEHU� EHODMDU� �6%��� VHUWD� VXPEHU� GDQD� GDQ�

IDVLOLWDV� �6')�� XQWXN� PHQFDSDL� WXMXDQ� SURJUDP�

�73�� FRRSHUDWLYH� HGXFDWLRQ� \DQJ� GLKDUDSNDQ���

0HQXUXW� 7LP� 'RVHQ� $GPLQLVWUDVL� 3HQGLGLNDQ�

8QLYHUVLWDV�3HQGLGLNDQ� ,QGRQHVLD� �6XKDUGDQ�GNN���

�������KOP����PHQGHILQLVLNDQ�DGPLQLVWUDVL�VHEDJDL�
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NHVHOXUXKDQ� SURVHV� NHUMD� VDPD� DQWDUD� GXD� RUDQJ�

DWDX� OHELK� \DQJ� GLGDVDUL� DWDV� UDVLRQDOLWDV� WHUWHQWX�

XQWXN� PHQFDSDL� WXMXDQ� \DQJ� WHODK� GLWHQWXNDQ�

VHEHOXPQ\D��

6HODQMXWQ\D� PHQXUXW� � (QJNRVZDUD� GDQ�

.RPDULDK��$�� �������KOP�����EDKZD�DGPLQLVWUDVL�

SHQGLGLNDQ� PHUXSDNDQ� NHVHOXUXKDQ� SURVHV�

NHUMDVDPD� GHQJDQ� PHPDQIDDWNDQ� GDQ�

PHPEHUGD\DNDQ� VHJDOD� VXPEHU� \DQJ� WHUVHGLD�

PHODOXL� DNWLYLWDV� SHUHQFDQDDQ�� SHQJRUJDQLVDVLDQ��

SHQJJHUDNDQ�� SHPRWLYDVLDQ�� SHQJHQGDOLDQ��

SHQJDZDVDQ� GDQ� VXSHUYLVL�� VHUWD� SHQLODLDQ� XQWXN�

PHZXMXGNDQ� VLVWLP� SHQGLGLNDQ� \DQJ� HIHNWLI��

HILVLHQ�GDQ�EHUNXDOLWDV��

0HQXUXW�WKH $PHULFDQ�KHULWDJH�GLFWLRQDU\�

������� KOP����� PLQDW� DGDODK� VXDWX��

NHLQJLQWDKXDQ�DWDX�NHSULKDWLQDQ�DWDX�SHUKDWLDQ�

WHUKDGDS� VHVXDWX�� 0HQXUXW� 0LVEDFK�� ,�+��

������� KOP����� PLQDW� PHQMDGLNDQ� VHVHRUDQJ�

PHUDVD� VHQDQJ� WLGDN� PHUDVD� WHUWHNDQ� XQWXN�

PHPSHODMDUL� VHVXDWX�� 0LQDW� WHODK� GLUDVDNDQ�

ROHK� RUDQJ� WHUVHEXW� NHWLND� EHUSULODNX� DWDX�

EHUNHFLPEXQJ� GL� GDODP� ELGDQJ� WHUWHQWX���

0HQXUXW�6\DK��0���������KOP����������VHFDUD�

VHGHUKDQD�� PLQDW� �LQWHUHVW�� EHUDUWL�

NHFHQGHUXQJDQ� GDQ� NHJDLUDKDQ� \DQJ� WLQJJL�

DWDX� NHLQJLQDQ� \DQJ� EHVDU� WHUKDGDS� VHVXDWX��

0HQXUXW� +XUORFN� ������� KOP������ PLQDW�

PHUXSDNDQ�VXPEHU�PRWLYDVL�\DQJ�PHQGRURQJ�

RUDQJ� XQWXN� PHODNXNDQ� DSD� \DQJ� PHUHND�

LQJLQNDQ�ELOD�PHUHND�EHEDV�PHPLOLK��

0HQXUXW�.XUDWNR��'�)��GDQ�+RGJHWWV��5�0�

������� KOP���� HQWUHSUHQHXUVKLS� LV� DQ�

LQWHJUDWHG� FRQFHSW� WKDW� SHUPHDWHV� DQ�

LQGLYLGXDO¶V�EXVLQHVV�LV�DQ�LQQRYDWLRQ�PDQQHU��

$QG� HQWUHSUHQHXUV� DUH� LQGLYLGXDOV� ZKR�

UHFRJQL]H� RSSRUWXQLWLHV� ZKHUH� RWKHUV� VHH�

FKDRV� RU� FRQIXVLRQ�� 0HQXUXW� � &RXOWHU�� 0��

������� KOP����� HQWUHSUHQHXUVKLS� LV� � � WKH�

SURFHVV�ZKHUHE\�DQ�LQGLYLGXDO�RU�D�JURXS��RI�

LQGLYLGXDO�XVH�RUJDQL]HG�HIIRUWV�DQG�PHDQV�WR�

SXUVXH� RSSRUWXQLWLHV� WR� FUHDWH� YDOXH� DQG� E\�

IXOILOOLQJ� ZDQWV� DQ� QHHGV� WKURXJK� LQQRYDWLRQ�

DQG�XQLTXHQHVV�QR�PDWWHU�ZKDW�UHVRXUFHV�DUH�

FXUUHQWO\� FRQWUROOHG�� $QG� HQWUHSUHQHXU�

VRPHRQH� ZKR� LQLWLDWHV� DQG� DFWLYHO\� RSHUDWHV�

WKH�HQWUHSUHQHXULDO�YHQWXUHV�

0HQXUXW� %DVURZL� ������� KOP�����

WUDQVIRUPDVL� PHQWDO� GDUL� MRE� VHHNHU� PLQGHG

�NHUDQJND�EHUSLNLU�PHQFDUL�NHUMD��PHQMDGL�MRE�

FUHDWRU� PLQGHG �NHUDQJND� EHUSLNLU�

PHQFLSWDNDQ� ODSDQJDQ� NHUMD�� PHVWLQ\D�

PHQMDGL� EXGD\D� GDODP� PDV\DUDNDW� NLWD�

VHNDUDQJ� LQL�� VHKLQJJD� NHGHSDQ� JHORPEDQJ�

SHQFDUL� NHUMD� GL� ,QGRQHVLD� ELVD� GLNXUDQJL��

VHWLGDNQ\D� EHEDQ� SHPHULQWDK� XQWXN� GDSDW�

PHPEXDW�ODSDQJDQ�NHUMD�ELVD�GLPLQLPDOLVLU�

0HQXUXW� 3DUN�� 6�� ������� KOP����� NHEXWXKDQ�

XQWXN� EDJDLPDQD� PHQMDGL� VHRUDQJ� ZLUDXVDKD��

SHUOX� NLWD� SDKDPL� EDKZD� EHODMDU� GDUL� ZLUDXVDKD�

\DQJ� VXNVHV� VDQJDW� SHQWLQJ� VHNDOL�� ³WKH� EXVLQHVV�

IDLOXUH� VWDWLVWLFV� FOHDUO\� VKRZ� WKDW� WKH� FXUUHQW�

WUDLQLQJ� DQG� VXSSRUW� IRU� EXLOGLQJ� HQWUHSUHQHXUV�

LVW¶W� ZRUNLQJ�� :H� QHHG� WR� VSHQG� PRUH� WLPH� DQG�

HIIRUG�DW�ZKDW�VXFFHVVIXO�HQWUHSUHQHXUV�WKLQN�DQG�

GR�� DQG� KHOSLQJ� WKH� QH[W� JHQHUDWLRQ� WR� GHYHORS�

WKRVH�DWWLWXGHV�DQG�VNLOOV´�

.HUDQJND�SHPLNLUDQ�SHQHOLWLDQ�GDODP�JDPEDU�

� PHQ\DMLNDQ� VHUDQJNDLDQ� SURVHV� \DQJ� EHUDZDO�

GDUL� IRNXV� PDVDODK� SHQHOLWLDQ� SDGD� PRGHO�

NHPLWUDDQ�DQWDUD�SHUJXUXDQ�WLQJJL GDQ�GXQLD�XVDKD�
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PHODOXL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� 2EMHN�

SHQHOLWLDQ� \DQJ� PHQMDGL� SHUKDWLDQ� XWDPD� DGDODK�

PHQJHQDL�PRGHO�NHPLWUDDQ�DQWDUD�SHUJXUXDQ�WLQJJL�

GDQ� GXQLD� XVDKD� PHODOXL� SURJUDP� FRRSHUDWLYH�

HGXFDWLRQ GHQJDQ�PHQJDPELO� VWXGL� NDVXV� GL� 37��

7HOHNRPXQLNDVL� ,QGRQHVLD�� 7EN�� �7HONRP�����

'LSLOLKQ\D�7HONRP�VHEDJDL�REMHN�SHQHOLWLDQ�WHUNDLW�

NHPLWUDDQ� DQWDUD� SHUJXUXDQ� WLQJJL� GHQJDQ� GXQLD�

XVDKD� PHODOXL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ

XQWXN� PHQLQJNDWNDQ� PLQDW� PDKDVLVZD PHQMDGL�

ZLUDXVDKD� GHQJDQ� DODVDQ� 7HONRP� SHUQDK� GLSLOLK�

VHEDJDL�%HVW�&R�RS�,PSOHPHQWDWLRQ GL�GXQLD�GDUL�

:RUOG� $VVRFDWLRQ� &R�RS� �:$&(�� �� 7HONRP�� WKH�

ODUJHVW�1DWLRQDO�7HOHFRPPXQLFDWLRQ�&RPSDQ\�RI�

,QGRQHVLD�� KDV� EHFRPH� WKH� ����� ZLQQHU� RI�

SUHVWLJLRV�:$&(�KRQRU�³-RKQ�$��&XUU\�(PSOR\HU�

$ZDUGV�´

*DPEDU���.HUDQJND�3HPLNLUDQ

+$6,/�3(1(/,7,$1�'$1�3(0%$+$6$1

3HQHOLWLDQ�PRGHO�NHPLWUDDQ�DQWDUD�SHUJXUXDQ�WLQJJL�

GDQ� GXQLD� XVDKD� PHODOXL� SURJUDP� FRRSHUDWLYH�

HGXFDWLRQ�� DQDOLVLVQ\D� PHQJJXQDNDQ� WHRUL�

FRRSHUDWLYH� HGXFDWLRQ�� SHPRGHODQ V\VWHP��

NHZLUDXVDKDDQ��DGPLQLVWUDVL�SHQGLGLNDQ��GDQ�WHRUL�

SVLNRORJL����8QWXN�PHQMDZDE�SHUWDQ\DDQ�SHQHOLWLDQ�

GLSHUOXNDQ� UHQFDQD� SHQHOLWLDQ� PHODOXL� SURVHGXU�

\DQJ�GLWHWDSNDQ��0HQXUXW�1DVXWLRQ��������KOP�����

6XDWX�GHVDLQ�SHQHOLWLDQ�LDODK�VXDWX�UHQFDQD�WHQWDQJ�

FDUD�PHODNXNDQ�SHQHOLWLDQ�LWX��

3HQHOLWLDQ�PRGHO� NHPLWUDDQ� DQWDUD� SHUJXUXDQ�

WLQJJL� GDQ� GXQLD� XVDKD� PHODOXL� FRRSHUDWLYH�

HGXFDWLRQ�� XQWXN� PHQJNDMLQ\D� PHQJJXQDNDQ�

WHRUL� FRRSHUDWLYH� HGXFDWLRQ�� SHPRGHODQ�

V\VWHP�� NHZLUDXVDKDDQ�� DGPLQLVWUDVL�

SHQGLGLNDQ�� GDQ� WHRUL� SVLNRORJL�� 8QWXN�

PHQMDZDE� SHUWDQ\DDQ� SHQHOLWLDQ� GLSHUOXNDQ�

UHQFDQD� SHQHOLWLDQ� PHODOXL� SURVHGXU� \DQJ�

GLWHWDSNDQ��0HQXUXW�1DVXWLRQ��������KOP�����

VXDWX� GHVDLQ� SHQHOLWLDQ� LDODK� VXDWX� UHQFDQD�

WHQWDQJ�FDUD�PHODNXNDQ�SHQHOLWLDQ�LWX��.DUHQD�

WĞŶŐĞůŽůĂĂŶ�
WƌŽŐƌĂŵ��ŽͲŽƉ�
WĞŶĞŵƉĂƚĂŶ�Ěŝ�

hD<D

/ŵƉůĞŵĞŶƚĂƐŝ�
WƌŽŐƌĂŵ��ŽͲŽƉ�
ĚĂƌŝ�ƉĞƌƐƉĞŬƚŝĨ��

�ĚƉĞŶ

WƌŝŶƐŝƉ�ĚĂŶ�
/ŶĚŝŬĂƚŽƌ�
<ĞŵŝƚƌĂĂŶ�
ƐƚƌĂƚĞŐŝƐ�

DĂŶĨĂĂƚ�
/ŵƉůĞŵĞŶƚĂƐŝ�

�ŽͲŽƉ

WĞŶŐĂƌƵŚ�
WƌŽŐƌĂŵ��ŽͲŽƉ�

dĞƌŚĂĚĂƉ�
DĂŚĂƐŝƐǁĂ

'ůŽďĂůŝƐĂƐŝ�ĚĂŶ�
D��͕

�ƌĂŚ�<ĞďŝũĂŬĂŶ�
Wd�Ěŝ�/ŶĚŽŶĞƐŝĂ�
ĚĂŶ�<ĞďŝũĂŬĂŶ�
�WW<�Θ�dĞůŬŽŵ

<ŽŵƉŽŶĞŶ�
WĞŵďĞůĂũĂƌĂŶ�
WƌŽŐƌĂŵ��ŽͲŽƉ͗
^�DͬƐƵŵďĞƌ�
ďĞůĂũĂƌͬƐĂƌĂŶĂ�
ĚĂŶ�ĨĂƐŝůŝƚĂƐ

<ŽŶĚŝƐŝ��ǆŝƐƚŝŶŐ�
WƌŽŐ͘��ŽͲŽƉ

WƌŽƐĞƐ��
WĞŵďĞůĂũĂƌĂŶ�

^ĂƌũĂŶĂ�
DĞŶũĂĚŝ�

tŝƌĂƵƐĂŚĂ

DŝŶĂƚ�
DĂŚĂƐŝƐǁĂ���
DĞŶũĂĚŝ�
tŝƌĂƵƐĂŚĂ
DĞŶŝŶŐŬĂƚ

tŝƌĂƵƐĂŚĂ�
�ƌĞĂƚŝǀĞ�
ĚĂŶ�

/ŶŶŽǀĂƚŝǀĞ

/ŶƉƵƚƚ WƌŽƐĞƐƚ KƵƚƉƵƚƚ KƵƚĐŽŵĞ

ϱ�&ŽŬƵƐ�WĞŶĞůŝƚŝĂŶ

hŵƉĂŶ��ĂůŝŬ
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LWX� GHVDLQ� SHQHOLWLDQ� EHUWDOLDQ� HUDW� GHQJDQ�

SURVHV� SHQHOLWLDQ�� � 6HODQMXWQ\D� PHQXUXW�

0DKDPLW� ������� GDODP� 6DWRUL�� '�� GDQ�

.RPDULDK�� $�� ������� KOP�� ������� WDKDSDQ�

SHQHOLWLDQ� NXDOLWDWLI�PHOLSXWL�� ���0HQHQWXNDQ�

SHUPDVDODKDQ�� ��� PHODNXNDQ� VWXGL� OLWHUDWXU�����������

���PHQHWDSNDQ�ORNDVL� ���VWXGL� SHQGDKXOXDQ����������

��� SHQHWDSDQ� PHWRGH� SHQJXPSXODQ� GDWD��

REVHUYDVL�� ZDZDQFDUD�� GRNXPHQ� GDQ� GLVNXVL�

WHUDUDK�� � ����DQDOLVLV�GDWD�VHWHODK�YDOLGDVL�GDQ�

UHOLDELOLWDV���� +DVLO��FHULWD��SHUVRQDO��GHVNULSVL�

WDEHO��QDUDWLI��GDSDW�GLEDQWX�WDEHO�IUHNXHQVL�

7DKDSDQ� GHVDLQ� SHQHOLWLDQ� GDSDW� � GLMHODVNDQ�

VHEDJDL�EHULNXW��

D� 3URVHV� WDKDS� DZDO� PHQHQWXNDQ� PDVDODK�

SHQHOLWLDQ�� SHQHOLWL� PHQFDUL� LVX�LVX� VWUDWHJLV�

\DQJ� PHQMDGL� EDKDQ� XQWXN� PHQJLGHQWLILNDVL�

PDVDODK� SHQHOLWLDQ�� NHPXGLDQ� PHUXPXVNDQ�

PDVDODK�GDQ�PHQHQWXNDQ� WXMXDQ�GDQ�PDQIDDW��

SHQHOLWLDQ��

E� 'DODP� WDKDSDQ� VWXGL� OLWHUDWXU�� SHQHOLWL�

PHODNXNDQ� VWXGL� OLWHUDWXU� WHUNDLW� GHQJDQ�

SURJUDP� NHPLWUDDQ� PHODOXL� OLWHUDWXU�

SHPRGHODQ��NHPLWUDDQ��FRRSHUDWLYH�HGXFDWLRQ��

NHZLUDXVDKDDQ���WLPEXOQ\D�PLQDW�ZLUDXVDKD��

F� 7DKDSDQ� PHWRGH� SHQHOLWLDQ� \DQJ� SHUWDPD�

PHODNXNDQ� SUD� VXUYH\� XQWXN� PHQHWDSNDQ�

ORNDVL� SHQHOLWLDQ� GL� RUJDQLVDVL� SHQ\HOHQJJDUD�

SURJUDP� &R�RS� GL� 7HONRP�� 80.0� PLWUD�

ELQDDQ��PHPLOLK�UHVSRQGHQ�PDKDVLVZD�SHVHUWD�

&R�RS� GL� 80.0� � XQWXN� ZDZDQFDUD�

PHQGDODP�� REVHUYDVL�� WHNQLN� SHQJDPELODQ�

VDPSHO�� LQVWUXPHQW� GDQ� WHNQLN� SHQJXPSXODQ�

GDWD�� SHPHULNVDDDQ� NDVLKDQ� GDWD� GDQ�

WUDQJJXODVL��

G� 7DKDSDQ� SHQJXPSXODQ� GDWD�� SHQHOLWL�

PHODNXNDQ� SHQJXPSXODQ� GDWD� PHODOXL�

ZDZDQFDUD� PHQGDODP�� REVHUYDVL� GDQ� VWXGL�

GRNXPHQWDVL��

H� 7DKDSDQ� DQDOLVLV� GDWD� GLODNXNDQ� GHQJDQ�

PHPEDKDV� KDVLO� SHQHOLWLDQ� NHPXGLDQ�

PHQJXVXONDQ� PRGHO� NHPLWUDDQ� DQWDUD�

SHUJXUXDQ� WLQJJL� GDQ� GXQLD� XVDKD� PHODOXL�

FRRSHUDWLYH� HGXFDWLRQ� XQWXN� PHQLQJNDWNDQ�

PLQDW�PDKDVLVZD�PHQMDGL�ZLUDXVDKD�GLODQGDVL�

GDQ�GLSHUNXDW�GHQJDQ�WHRUL�GDQ�KDVLO�SHQHOLWLDQ�

VHEHOXPQ\D�\DQJ�VHVXDL�

I� 7DKDSDQ� WHUDNKLU� GDUL� GHVDLQ� SHQHOLWLDQ��

SHQHOLWL� PHPEXDW� NHVLPSXODQ� GDUL� KDVLO�

SHQHOLWLDQ�GDQ�UHNRPHQGDVL��

J� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� SHQGHNDWDQ�

NXDOLWDWLI� \DQJ� EHUWXMXDQ� XQWXN� PHQGDSDWNDQ�

SHPDKDPDQ�WHQWDQJ�NHQ\DWDDQ�PHODOXL�SURVHV�

EHUSLNLU� LQGXNWLI� GHQJDQ� SDUDGLJPD�

LQWHUSUHWLYLV���

SHQHOLWLDQ� NXDOLWDWLI� PHQJXWDPDNDQ� DQDOLVLV�

GDWD� VHFDUD� LQGXNWLI� LQWHUSUHWLYLV�� EHUVLIDW�

LQGXNWLI� EHUGDVDUNDQ� SDGD� LQWHUSUHWDVL��

LGHRJUDILV�� DNDO� VHKDW� GDQ� VDUDW� QLODL���

0HQJLQWHUSUHWDVLNDQ�GDWD�GDQ� LQIRUPDVL�\DQJ�

GLSHUROHK�GHQJDQ�PHPEDQGLQJNDQ�SDGD�WHRUL��

NRQVHS�GDQ�PHODNXNDQ�JHQHUDOLVDVL��3HQHOLWLDQ�

LQL� LQJLQ� PHQGDSDWNDQ� NHGDODPDQ� LQIRUPDVL�

\DQJ� GLSHUROHK� GDUL� ODSDQJDQ� GDQ�PHPEDQWX�

XQWXN� PHQGXNXQJ� VWXGL�VWXGL� \DQJ� EHVDU�

GLNHPXGLDQ� KDUL� WHUNDLW� GHQJDQ� ELGDQJ�

NHZLUDXVDKDDQ� XQWXN� PHQLQJNDWNDQ� PLQDW�

PDKDVLVZD� PHQMDGL� ZLUDXVDKD� � GDODP�

PHQFLSWDNDQ� ZLUDXVDKD�ZLUDXVDKD� EDUX� GDUL�

NDODQJDQ� OXOXVDQ� VDUMDQD� XQWXN� PHQJXUDQJL�

SHQJDQJJXUDQ�GDQ�PHPEDQJXQ�SHUHNRQRPLDQ�
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,QGRQHVLD� DJDU� PDV\DUDNDWQ\D� VHMDKWHUD�

GHQJDQ�NHPLWUDDQ�DQWDUD�SHUJXUXDQ�WLQJJL�GDQ�

GXQLD� XVDKD� PHODOXL� SURJUDP� FRRSHUDWLYH�

HGXFDWLRQ�GHQJDQ�PHQHPSDWNDQ�PDKDVLVZD�GL�

80.0����

0HQXUXW� 6WUDXVV� GDQ� � &RUELQ� ������� KOP����

SHQHOLWLDQ� NXDOLWDWLI� VHEDJDL� MHQLV� SHQHOLWLDQ�

\DQJ� WHPXDQ�WHPXDQQ\D� WLGDN� GLSHUROHK�

PHODOXL�SURVHGXU�VWDWLVWLN�DWDX�EHQWXN�KLWXQJDQ�

ODLQQ\D��3HQHOLWLDQ�NXDOLWDWLI�PHQXUXW�&UHVZHOO�

������� KOP����� DGDODK� VXDWX� MHQLV� SHQHOLWLDQ�

SHQGLGLNDQ� \DQJ� GLPDQD� VHRUDQJ� SHQHOLWL�

EHUJDQWXQJ� SDGD� SHQGDSDW� SHVHUWD��

PHQDQ\DNDQ�SHUWDQ\DDQ�\DQJ�OXDV�GDQ�XPXP��

PHQJXPSXONDQ�GDWD�\DQJ�WHUGLUL�GDUL�VHMXPODK�

NDWD� DWDX� WHNV� GDUL� SHVHUWD�� PHQGHVNULSVLNDQ�

GDQ�PHQJDQDOLVD� NDWD�NDWD� LQL� XQWXN�PHQFDUL�

WHPD�����

'DODP�SHQHOLWLDQ�LQL�SHPLOLKDQ�GDQ�SHQHQWXDQ�

VXPEHU�GDWD�PHQJJXQDNDQ�SURVHGXU�SXUSRVLYH�

VDPSOLQJ�� VHGDQJNDQ�NHFXNXSDQ� VXPEHU� GDWD�

GDQ� LQIRUPDVL� GLWHQWXNDQ� EHUGDVDUNDQ� WHNQLN�

VQRZEDOO�VDPSOLQJ��0HQXUXW�6XJL\RQR��������

KOP������ GDODP� SHQHOLWLDQ� NXDOLWDWLI� WLGDN�

PHQJJXQDNDQ� SRSXODVL� NDUHQD� SHQHOLWLDQ�

NXDOLWDWLI� EHUDQJNDW� GDUL� NDVXV� WHUWHQWX� \DQJ�

DGD� SDGD� VLWXDVL� VRVLDO� WHUWHQWX� GDQ� KDVLO�

NDMLDQQ\D�WLGDN�DNDQ�GLEHUODNXNDQ�NH�SRSXODVL��

WHWDSL�GLWUDQVIHUNDQ�NH�WHPSDW�ODLQ�SDGD�VLWXDVL�

VRVLDO�\DQJ�PHPLOLNL�NHVDPDDQ�GHQJDQ�VLWXDVL�

VRVLDO�SDGD�NDVXV�\DQJ�GLSHODMDUL���

-XPODK� SHUJXUXDQ� WLQJJL� \DQJ� PHQJLNXWL�

SURJUDP� NHPLWUDDQ� PHODOXL� FRRSHUDWLYH�

HGXFDWLRQ�GL�7HONRP�� WDKXQ������VHMXPODK���

SHUJXUXDQ�WLQJJL�PHQMDGL����SHUJXUXDQ�WLQJJL�

EDLN� QHJHUL� PDXSXQ� VZDVWD� GL� VHOXUXK�

,QGRQHVLD�SDGD�WDKXQ�������-XPODK�SHUJXUXDQ�

WLQJJL� \DQJ� PHQJLNXWL� SURJUDP� &R�RS� OLPD�

WDKXQ� WHUDNKLU� DGD� SHQLQJNDWDQ� SHUWXPEXKDQ�

\DQJ�FXNXS�VLJQLILNDQ�SHUWXPEXKDQQ\D��\DLWX�

VHEHVDU�����SHUVHQ��

'DUL� VLVL� MXPODK� SHODPDU� SURJUDP� NHPLWUDDQ�

PHODOXL� FRRSHUDWLYH� HGXFDWLRQ� SDGD� WDKXQ�

����� KDQ\D� EHUMXPODK� ��� PDKDVLVZD� GDUL� ��

SHUJXUXDQ� WLQJJL� PHQMDGL� ������ PDKDVLVZD�

GDUL����SHUJXUXDQ�WLQJJL�WDKXQ�������'DUL�VLVL�

SHUWXPEXKDQ� PDKDVLVZD� \DQJ� PHODPDU�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� SRVLVL� OLPD�

WDKXQ� WHUDNKLU�� DWDX�SDGD�SHULRGH� WDKXQ������

VDPSDL� GHQJDQ� WDKXQ� ����� PHQJDODPL�

SHUWXPEXKDQ�VHEHVDU�����SHUVHQ��'DWD�-XPODK�

3HUJXUXDQ�7LQJJL�GDQ�3HVHUWD�

+$6,/�3(1(/,7,$1�'$1�3(0%$+$6$1

'LOLKDW� GDUL� SHUVIHNWLI� DGPLQLVWUDVL� SHQGLGLNDQ�

VXPEHU�ELGDQJ�JDUDSDQ�SURJUDP�NHPLWUDDQ�DQWDUD�

SHUJXUXDQ� WLQJJL� GHQJDQ� 7HONRP� PHODOXL�

FRRSHUDWLYH� HGXFDWLRQ \DQJ� GLODNVDQDNDQ�

GLVHOXUXK� ,QGRQHVLD� \DQJ� PHOLEDWNDQ� EDQ\DN�

SHUJXUXDQ�WLQJJL�WHUGLUL�GDUL���

�� 6XPEHU� GD\D� PDQXVLD� �6'0�� WHUGLUL� GDUL��

3HVHUWD� GLGLN� �3'��� \DLWX� PDKDVLVZD� \DQJ�

PHQJLNXWL�SURJUDP�&R�RS�\DQJ�GL� WHPSDWNDQ�

GL�80.0��'RVHQ�SHPELPELQJ�DGDODK�'RVHQ�

SHPELPELQJ� PDKDVLVZD� &R�RS�� 3HPLOLN�

80.0�DGDODK�SLPSLQDQ�80.0�PLWUD�ELQDDQ�

7HONRP� \DQJ� PHQMDGL� WHPSDW� PDKDVLVZD�
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PHODNVDQDNDQ� SURJUDP� &R�RS�� 3HQJHOROD�

80.0�GL�SHUXVDKDDQ��GDQ�3HQJHOROD�SURJUDP�

&R�RS� GL� .HPHQWULDQ� 5LVHW� 7HNQRORJL� GDQ�

3HUJXUXDQ� 7LQJJL� � GDQ� SHQJJXQD� MDVD�

SHQGLGLNDQ� �3-�� DGDODK� 3HUXVDKDDQ� DWDX�

PDKDVLVZD�LWX�VHQGLUL���

�� 6XPEHU�EHODMDU��6%��WHUGLUL�GDUL�VLODEXV��6/��

EHUXSD�SDQGXDQ�VHODPD�PHQMDODQNDQ�SURJUDP�

&R�RS� GL� 7HONRP�� PHWRGD� SHQJDMDUDQ� �0��

EHUXSD�PDJDQJ�ODQJVXQJ�GL�80.0��GLVNXVL�

NDVXV�GDQ�HYDOXDVL��VHGDQJNDQ�PHGLD�EHODMDU�

�$��WHUGLUL�GDUL�SHUDODWDQ�NRPSXWHU��SURMHNWRU��

EXNX�SHODMDUDQ�\DQJ�WHUNDLW��GDQ�LQWHUQHW��

�� 6XPEHU�'DQD�GDQ�)DVLOLWDV��6')��GLVHGLDNDQ�

ROHK�SHUXVDKDDQ�XQWXN�SHVHUWD�SURJUDP�&R�RS�

EHUXSD� �IDVLOLWDV��)���\DLWX�IDVLOLWDV�GL� WHPSDW�

PDJDQJ� GL� 80.0� GDQ� GL� NDQWRU� XQLW�

FRPPXQLW\� GHYHORSPHQW FHQWHU� �&'&�� $UHD�

GDQ�IDVLOLWDV�NHVHKDWDQ�GDUL�7HONRP��'DQD��'��

XQWXN� SHVHUWD� &R�RS� EHUXSD� NRPSHQVDVL�

EXODQDQ� XQWXN� VHWLDS� PDKDVLVZD� &R�RS� GDQ�

DVXUDQVL� GDUL� 7HONRP� GHQJDQ� WXMXDQ�

SHQGLGLNDQ� �73��PHQMDGLNDQ�PDKDVLVZD�&R�

RS�PHQDPEDK� SHQJDODPDQ� GDQ� SHQJHWDKXDQ�

PHQJHQDL� ZLUDXVDKD� GDQ� PHQDPEDK� PLQDW�

ZLUDXVDKD� GDQ� NHODN� VHWHODK� OXOXV� VDUMDQD�

WHUMXQ�PHQMDGL�ZLUDXVDKD����

'DODP� LPSOHPHQWDVLQ\D� NHWHUOLEDWDQ� SLKDN�SLKDN�

\DQJ� WHUNDLW� GHQJDQ� SURJUDP� NHPLWUDDQ� PHODOXL�

FRRSHUDWLYH�HGXFDWLRQ�DGDODK������3HPHULQWDK�\DQJ�

GLZDNLOL� ROHK� 'HZDQ� 3HQJHPEDQJDQ� 3URJUDP�

.HPLWUDDQ� �'33.��� ���� 3HUJXUXDQ� 7LQJJL� \DQJ�

WHUOLEDW� GDODP� SURJUDP� &R�RS�� ���� 37��

7HOHNRPXQLNDVL� ,QGRQHVLD�� 7EN�� �7HONRP��� �����

8QLW�8VDKD�.HFLO�0LNUR�GDQ�0HQHQJDK��80.0��

0LWUD� ELQDDQ� 7HONRP� GDQ� ���� NHWHUOLEDWDQ�

PDKDVLVZD��

0HQXUXW� $PHULFDQ +HULWDJH� 'LFWLRQDU\ �������

KOP������ SULQVLS�DGDODK�NHEHQDUDQ�GDVDU��KXNXP�

DWDX� DVXPVL� VXDWX� DWXUDQ� DWDX� VWDQGDUG�� WHUXWDPD�

GDUL� SHULODNX� \DQJ� EDLN�� 'DODP� KDO� SURJUDP�

NHPLWUDDQ� WHUNDLW� GHQJDQ� SURJUDP� FRRSHUDWLYH�

HGXFDWLRQ��\DQJ�PHOLEDWNDQ�SHPHULQWDK� SHUJXUXDQ�

WLQJJL��GDQ�7HONRP EHUVDPD�PLWUD�ELQDDQ�80.0��

SULQVLS� NHPLWUDDQ� \DQJ� SDOLQJ� EDQ\DN� GLLQJLQNDQ�

EHUGDVDUNDQ� KDVLO� ZDZDQFDUD� GHQJDQ� SHPLOLN�

80.0�� 0DQDMHPHQ� 7HONRP�� GDQ� 3HUJXUXDQ�

7LQJJL�DGDODK�����VDOLQJ�SHUFD\D� �WUXVW����� VDOLQJ�

PHQJXQWXQJNDQ�� ��� VDOLQJ� PHPEXWXKNDQ�� ���

NHWHUEXNDDQ� GDQ� ��� NHMXMXUDQ� GHQJDQ� SHQMHODVDQ�

VHEDJDL�EHULNXW��

'DUL� KDVLO� ZDZDQFDUD� WHUNDLW� NHPLWUDDQ� PHODOXL�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� DWDX� LVWLODK� ODLQ�

SURJUDP� EHODMDU�� EHNHUMD�� WHUSDGX� �3%%7��� PDND�

GLSHUROHK� LQGLNDWRU� NHPLWUDDQ� VWUDWHJLV� \DQJ�

GLQJLQNDQ� ROHK� SLKDN�SLKDN� \DQJ� EHUPLWUD�� \DLWX�

7HONRP�� SHUJXUXDQ� WLQJJL� GDQ� 80.0� GDSDW�

GLVLPSXONDQ� VHEDJDL� EHULNXW�� ��� %HUMDQJND�

SHQMDQJ� �� NLQHUMD� PHQLQJNDW�� PHPEHULNDQ�

EDQ\DN� PDQIDDW�� NRPSHWHQVL� NHGXD� EHODK� SLKDN�

PHQLQJNDW�� PHQLQJNDWNDQ� PLQDW� PDKDVLVZD�

PHQMDGL� ZLUDXVDKD� GDQ� KDN� GDQ� NHZDMLEDQ�

GLSHQXKL�

3URVHV�3HPEHODMDUDQ�0HQMDGL�:LUDXVDKD���

'DUL� NHWLJD� SHPLOLN�80.0�\DQJ�GL�ZDZDQFDUDL�

GHQJDQ� ODWDU� EHODNDQJ� SHQGLGLNDQ� VDUMDQD�� PLQDW�

PHUHND� PHQMDGL� ZLUDXVDKD� SHUWDPD� NDOL� PXQFXO�

DWDX� SURVHV� SHPLFXQ\D� �WUHJHULQJ� HYHQW�� DGDODK�

NDUHQD�GLSHQJDUXKL�ROHK�NRQGLVL�OLQJNXQJDQ�NHUMD�

GDQ� UXPDK��GLPDQD�GDUL�SURVHV�SHPEHODMDUDQ�GDQ�

QXDQVD�ZLUDXVDKD�PHQDULN�PLQDW�PHUHND�PHQMDGL�

ZLUDXVDKD�� � 'LOLKDW� GDUL� PRGHO� SURVHV� SHULQWLVDQ�

GDQ� SHQJHPEDQJDQ� NHZLUDXVDKDDQ� GDUL� KDVLO�

ZDZDQFDUD� GHQJDQ� SDUD� SHPLOLN� 80.0� WHPSDW�
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PDKDVLVZD� &R�RS� VDPSDL� ELVD�PHUHND�PHPEXND�

XVDKD� �SURVHV� LPSOHPHQWDVL�� GDSDW� GLVLPSXONDQ�

VHEDJDL�EHULNXW��

D� 3URVHV� LQRYDVL� �LQQRYDWLRQ��� IDNWRU� SHUVRQDO�

\DQJ� PHQGRURQJ� LQRYDVL� PHUHND� DGDODK�

EHUDQL� PHQJDPELO� UHVLNR�� LQJLQ� EHUSUHVWDVL��

GDQ� SHQJDODPDQ� EHNHUMD� GDQ� IDNWRU�

OLQJNXQJDQ� \DQJ� PHQGRURQJ� LQRYDVL� DGDODK�

DGDQ\D� SHOXDQJ� EHUXVDKD�� SHQJDODPDQ�� GDQ�

QHWZRUNLQJ��

E� 3URVHV� SHPLFX� �WULJJHULQJ� HYHQW��� IDNWRU�

SHUVRQDO� \DQJ� PHQGRURQJ� PHUHND� SDUD�

OXOXVDQ� VDUMDQD� \DQJ� WHODK� PHPEXND� XVDKD�

DGDODK�� NHEHUDQLDQ� PHQDQJJXQJ� UHVLNR��

DGDQ\D� VHPDQJDQW� GDQ� PLQDW� \DQJ� WLQJJL��

6HGDQJNDQ� IDNWRU� OLQJNXQJDQ� \DQJ� PHQMDGL�

SHPLFX�DGDODK��PHOLKDW�RUDQJ�ODLQ�EHUKDVLO�GDQ��

SDVDU�\DQJ�WHUEXND�OHEDU��)DNWRU�VRFLRORJLFDO

\DQJ�PHQMDGL�SHPLFX�DGDODK�DGDQ\D�EDQWXDQ�

GDUL� NHOXDUJD�� KXEXQJDQ� \DQJ� EDLN� GHQJDQ�

WHPDQ��GDQ�GRURQJDQ�GDUL�VXDPL��

F� 3URVHV� SHODNVDQDDQ� �LPSOHPHQWDWLRQ��� IDNWRU�

SHUVRQDO� \DQJ� PHQMDGL� SHQGRURQJ� XVDKD�

DGDODK�DGDQ\D�NRPLWPHQW�\DQJ�WLQJJL��VXPEHU�

GD\D� \DQJ� WHUVHGLD�� VXPEHU� SHQGDQDDQ� \DQJ�

DGD� GDQ� PRWLYDVL� XVDKDQ\D� PHQMDGL�

EHUNHPEDQJ�NHGHSDQQ\D���

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� NHPLWUDDQ�

DQWDUD� SHUJXUXDQ� WLQJJL� GHQJDQ� 7HONRP� PHODOXL�

FRRSHUDWLYH� HGXFDWLRQ� EDQ\DN� VHNDOL� PDQIDDWQ\D�

EDJL� \DQJ� EHUPLWUD�� \DLWX�� SHUJXUXDQ� WLQJJL��

7HONRP�� GDQ� 80.0�� %DJL� PDKDVLVZD� \DQJ�

PHQJLNXWL�&R�RS�MXJD�PHUDVDNDQ�PDQIDDWQ\D���

.HPLWUDDQ� DQWDUD� SHUJXUXDQ� WLQJJL� GDQ�

7HONRP� PHODOXL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ

WHUEXNWL�PHQDULN�PLQDW�PDKDVLVZD�XQWXN�PHQMDGL�

ZLUDXVDKD�� EHUGDVDUNDQ� GDWD� ZDZDQFDUD� � GDSDW�

GLVLPSXONDQ� EDKZD� PDKDVLVZD� \DQJ� PHQJLNXWL��

NHPLWUDDQ�DQWDUD�SHUJXUXDQ�WLQJJL�GHQJDQ�7HONRP�

PHODOXL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ GHQJDQ�

SHQHPSDWDQ� GL� 80.0� 0LWUD� ELQDDQ� 7HONRP�

WHUGDSDW�� ��� PDKDVLVZD� DWDX� ������ SHUVHQ�

PHQDPEDK�PLQDW�PHQMDGL�ZLUDXVDKD����PDKDVLVZD�

DWDX� ���� SHUVHQ� FXNXS�PHQDPEDK�PLQDW�PHQMDGL�

ZLUDXVDKD� GDQ� 6DWX� PDKDVLVZD� DWDX� ����� SHUVHQ�

WLGDN�PHQDPEDK�PLQDW�ZLUDXVDKD�

0LQDW� PDKDVLVZD� PHQLQJNDW� VHWHODK�

PHQJLNXWL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� GL�

80.0� EHUGDVDUNDQ� KDVLO� ZDZDQFDUD� PHODOXL�

LQWHUQHW� GDQ� GLODQMXWNDQ� ZDZDQFDUD� PHQGDODP�

GHQJDQ� WLJD� PDKDVLVZD� SHVHUWD� SURJUDP� &R�RS�

\DQJ� GLWHPSDWNDQ� GL� 80.0�� PDND� GLNHWDKXL�

IDNWRU�IDNWRU� DSD� VDMD� \DQJ� PHQ\HEDENDQ�

PDKDVLVZD�PLQDWQ\D�PHQLQJNDW�VHWHODK�PHQJLNXWL�

NHPLWUDDQ� DQWDUD� SHUJXUXDQ� WLQJJL� GDQ� 7HONRP�

PHODOXL� SURJUDP� &R�RS� GL� 80.0�� VHEDJDL�

EHULNXW��

D� ,QJLQ� PHQFLSWDNDQ� ODSDQJDQ� SHNHUMDDQ���

PDKDVLVZD� \DQJ� PHQJLNXWL� SURJUDP�

FRRSHUDWLYH�HGXFDWLRQ�DWDX� LVWLODK� ODLQ�DGDODK�

SURJUDP� EHODMDU� EHNHUMD� WHUSDGX� �3%%7�� GL�

80.0��PHOLKDW�VHFDUD�ODQJVXQJ�SDUD�SHPLOLN�

80.0�ELVD�PHQFLSWDNDQ�ODSDQJDQ�SHNHUMDDQ�

ZDODXSXQ� PDVLK� GDODP� NHWHUEDWDVDQ� GDQ�

PDKDVLVZD� PHPEDQGLQJNDQQ\D� GHQJDQ�

NRQGLVL� QHJDUD� VDDW� LQL� GLPDQD� EDQ\DN�

SHQJDQJJXUDQ� NDUHQD� WHUEDWDVQ\D� ODSDQJDQ�

SHNHUMDDQ�� VHKLQJJD� NRQGLVL� UHDO� WHUVHEXW�

PHQDPEDK� PRWLYDVL� PDKDVLVZD� XQWXN� NHODN�

WHUMXQ�PHQMDGL�ZLUDXVDKD��

E� )OH[LEHOLWDV� NHUMD�� � PDKDVLVZD� \DQJ�

GLWHPSDWNDQ�GL�80.0��PHUDVD��SDUD�SHPLOLN�

80.0� EHEDV� PHQJDWXU� ZDNWX� EHNHUMD�

GLULQ\D��GDQ�LQL�GLVXNDL�ROHK�PDKDVLVZD��\DQJ�

PHQJLQJLQNDQ� NHEHEDVDQ� DWDX�PDQGLUL� GDODP�
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���



PHQJHOROD�ZDNWX�GDQ�NXUDQJ�VXND�GLDWXU�ROHK�

RUDQJ� ODLQ�� VHSHUWL� KDOQ\D� MLND� EHNHUMD�

GLNDQWRUDQ��

F� %HODMDU� GDUL� SHQJDODPDQ� ZLUDXVDKD� \DQJ�

EHUKDVLO� VKDULQJ� GDUL� SDUD� SHPLOLN� 80.0�

GDODP� PHQJHOROD� XVDKDQ\D� PXODL� GDUL� DZDO�

XVDKD� VDPSDL� EHUKDVLO� PHPEDQJXQ� 80.0�

Q\D� GDQ� SHQJDODPDQ� MDWXK� EDQJXQ� \DQJ�

GLDODPLQ\D�� PHQMDGL� GD\D� WDULN� PDKDVLVZD�

GDODP�SURVHV�SHPEHODMDUDQ�VHODPD�PHQJLNXWL�

SURJUDP� &R�RS�� 3DUD� SHPLOLN� 80.0� MXJD�

GDODP�PHPELPELQJ�PDKDVLVZD�&R�RS� VHULQJ�

PHPEHULNDQ� QDVLKDW� DWDX� PDVXNNDQ�

EDJDLPDQD� 80.0� GLEDQJXQ� GDUL� DZDO� GDQ�

NHQGDOD� GDQ� VROXVL� DSD� \DQJ� GLODNXNDQ��

VHKLQJJD� 80.0� WHWDS� H[LVW� EDKNDQ� PDNLQ�

PDMX�XVDKDQ\D��

G� 3HOXDQJ� PHQMDGL� ZLUDXVDKD� \DQJ� PDMX��

PDKDVLVZD� &R�RS� EHUGDVDUNDQ� SHPEHODMDUDQ�

\DQJ� PHUHND� GDSDWNDQ� GDUL� SURJUDP� EHODMDU�

EHNHUMD�WHUSDGX�GL�80.0��PHUHND�PHUDVDNDQ�

NHGHSDQ�ELVD�PHPEXND�EDQ\DN�SHOXDQJ�XQWXN�

PHQMDGL�ZLUDXVDKD�\DQJ�PDMX��NDUHQD�GHQJDQ�

NRQGLVL� \DQJ� PHUHND� OLKDW� SRWHQVL� ZLUDXVDKD�

EHOXP�EDQ\DN�\DQJ�WHUJDOL�GDQ�SHOXDQJ�XQWXN�

PHQMDGL�ZLUDXVDKD�\DQJ�PDMX�WHUEXND�OHEDU��

H� .HWHUWDULNDQ� PHQJKDGDSL� WDQWDQJDQ�

0DKDVLVZD� SURJUDP� &R�RS� PHOLKDW� SHPLOLN�

80.0� DQWXVLDV� GDODP� EHUELVQLV� GDQ� WLGDN�

SXWXV� DVD� ZDODXSXQ� JDJDO� GDQ� EHUDQL�

PHQJDPELO� UHVLNR�� PHQMDGL� GD\D� WDULN�

PDKDVLVZD� &R�RS� XQWXN� NHODN� PHQMDGL�

ZLUDXVDKD��

%HUGDVDUNDQ� XUDLDQ� KDVLO� SHQHOLWLDQ� GDQ�

SHPEDKDVDQ� SHQHOLWL� PHQFRED� PHQJNRQVWUXNVL�

NDQ� ³0RGHO� .RQVHSWXDO� 3URJUDP� .HPLWUDDQ��

$QWDUD�3HUJXUXDQ�7LQJJL�GDQ�'XQLD�8VDKD�0HODOXL�

&RRSHUDWLYH� (GXFDWLRQ´ PHODOXL� SHQWDKDSDQ� GDUL��

(�6�� 4XDGH� ������� KOP������ GDODP� PHUDQFDQJ

VHEXDK�PRGHO XQWXN�VLWXDVL \DQJ�VHGDQJ�GLKDGDSL��

PDND� WLQGDNDQ�WLQGDNDQ� \DQJ� KDUXV� GLDPELO�

VHEDJDL�EHULNXW�

3HUWDPD�� (OHPHQ�HOHPHQ� \DQJ� GLJXQDNDQ� KDUXV�

DGD� NDLWDQQ\D� GHQJDQ� PDVDODK� PHQJDFX� SDGD�

SHUWLPEDQJDQ�SHUWLPEDQJDQ�ODLQQ\D��

7HUNDLW� GHQJDQ� SHQHOLWLDQ�� HOHPHQ�HOHPHQ��

\DQJ� PHQMDGL� SHGRPDQ� EHUKXEXQJDQ� GHQJDQ�

NHELMDNDQ�NHELMDNDQ� \DQJ� GLNHOXDUNDQ� ROHK�

SHPHULQWDK� GDQ� GXQLD� XVDKD� GDODP�

PHQJLPSOHPHQWDVL� SURJUDP� NHPLWUDDQ� PHODOXL�

FRRSHUDWLYH� HGXFDWLRQ� �&R�RS�� DQWDUD� SHUJXUXDQ�

WLQJJL� GDQ� GXQLD� XVDKD� GHQJDQ� PHQHPSDWNDQ�

PDKDVLVZD�SURJUDP�&R�RS�GDUL�EHUEDJDL�SHUJXUXDQ�

WLQJJL� GL� 8VDKD� 0LNUR�� .HFLO�� GDQ� 0HQHQJDK�

�80.0��PLWUD�ELQDDQ�GXQLD�XVDKD���

.HGXD�� +XEXQJDQ� \DQJ� VLJQLILNDQ� GL� DQWDUD�

HOHPHQ�HOHPHQ�WHUVHEXW�KDUXV�GLXQJNDSNDQ�VHFDUD�

MHODV���

(OHPHQ�HOHPHQ� \DQJ� WHUNDLW� GHQJDQ�

SHQHOLWLDQ� NXDOLWDWLI� LQL� GDODP� LPSOHPHQWDVLQ\D�

GDSDW� GLEXNWLNDQ� ELVD� PHQLQJNDWNDQ PLQDW�

PDKDVLVZD� XQWXN� PHQMDGL� ZLUDXVDKD� VHWHODK�

PHQMDODQL� SURJUDP� &R�RS� GL� 80.0�� VHPXD�

HOHPHQ�HOHPHQ�WHUNDLW�NHPLWUDDQ�DQWDUD�SHUJXUXDQ�

WLQJJL� GHQJDQ� GXQLD� XVDKD� \DQJ� PHOLEDWNDQ�

SHPHULQWDK�� GDQ� 80.0� VHPXDQ\D� KDUXV� VDOLQJ�

PHQGXNXQJ��VHKLQJJD�PDKDVLVZD�\DQJ�PHQJLNXWL�

SURJUDP� &R�RS� PHQLQJNDW� PLQDWQ\D� PHQMDGL�

ZLUDXVDKD�

.HWLJD�� +LSRWHVLV� PHQJHQDL� VLIDW� KXEXQJDQ�

WHUVHEXW�GL�DWDV�KDUXV�GLIRUPXODVLNDQ����

+LSRWHVLV� XQWXN� PHQ\XVXQ� PRGHO� GDODP�

SHQHOLWLDQ�NXDOLWDWLI�PXQFXO�VHWHODK�DGD�SHQHOLWLDQ�

HPSLULV�GDQ�KLSRWHVLV�GLIXQJVLNDQ�VHEDJDL�SHWXQMXN�

DZDO� XQWXN� PHPSHUNXDW� WHRUL�� 6HWHODK� DGD� KDVLO�
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GDUL� SHQHOLWLDQ� HPSLULV� GDODP� SURJUDP� NHPLWUDDQ�

PHODOXL�SHQHPSDWDQ�PDKDVLVZD�SURJUDP�&R�RS�GL�

80.0� GLIRUPXODVLNDQ�� EDKZD� SHODNVDQDDQ�

SURJUDP�&R�RS�GHQJDQ�PHQHPSDWNDQ�PDKDVLVZD�

GL� 80.0� � PHPSHQJDUXKL PLQDW� PDKDVLVZD�

PHQMDGL�ZLUDXVDKD�

.HHPSDW�� +LSRWHVLV� GDQ� DWDX� SUHGLNVL�PRGHOQ\D�

KDUXV�GLXML�GHQJDQ�PHQJJXQDNDQ�IRUPDW�GDWD�\DQJ�

EHUKDVLO� GLJDOL� GDQ�GLSHUROHK�SDGD� VDDW�SHQHOLWLDQ�

GLODSDQJDQ���

0HODOXL� WDKDSDQ�WDKDSDQ� WHUVHEXW�� GDQ�

EHUGDVDUNDQ� XUDLDQ� KDVLO� SHQHOLWLDQ� GDQ�

SHPEDKDVDQ�SDGD�EDE�,9�GL�DWDV�SHQHOLWL�PHQFRED�

PHQJNRQVWUXNVLNDQ� SURVHV� NHPLWUDDQ� DQWDUD�

SHUJXUXDQ� WLQJJL� GHQJDQ� GXQLD� XVDKD� PHODOXL�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� GDODP� VHEXDK�

PRGHO�VHEDJDL�EHULNXW�

0HQXUXW�-RKDQVVRQ��5� �������KOP�����PRGHO

PHUXSDNDQ DVSHN SHQWLQJ�GDUL�VHEXDK VLVWHP \DQJ�

EHUKXEXQJDQ� GHQJDQ WXMXDQ�WXMXDQ� WHUWHQWX GDQ

GDSDW� PHQJDPELO EHUEDJDL� EHQWXN VHSHUWL�� ����

0RGHO� NRJQLWLI� �KXPDQ� FRQFHSWV�� � DGDODK PRGHO�

NRQVHSWXDO \DQJ�PHQGDVDUL SHQDODUDQ GDQ SHUVHSVL��

SHPEHODMDUDQ� LQGXNWLI�� SHQJDPELODQ� NHSXWXVDQ��

SHUHQFDQDDQ�GDQ�ODLQ�ODLQ������0RGHO QRUPDWLI�DWDX�

SXUSRVH�RULHQWHG��\DQJ�PHQHQWXNDQ IXQJVL WHUWHQWX�

DWDX \DQJ� GLLQJLQNDQ�� VDVDUDQ�� DWDX� WXMXDQ GDUL

VXDWX�VLVWHP DWDX�SURVHV������0RGHO�GHVNULSWLI�DWDX�

EHKDYLRU� RULHQWHG XQWXN� WXMXDQ� VDLQWLILN� GDQ�

WHNQRORJLNDO��GDQ�����PRGHO�IXQJVLRQDO��DFWLRQ�DQG�

FRQWURO�RULHQWHG��\DQJ�GLZXMXGNDQ�GDODP�WLQGDNDQ�

NRQNUHW� \DQJ� EHURULHQWDVL� SDGD� SHQJDZDVDQ�

HIHNWLYLWDV�NHWHUODNVDQDDQ�IXQJVL�IXQJVL�PRGHO�

'DUL� XUDLDQ� GDQ� SHQJHUWLDQ� WHUVHEXW�� SHQXOLV�

GDODP� SURVHV� VHODQMXWQ\D� PHQJHGHSDQNDQ� PRGHO�

NRQVHSWXDO� \DQJ� DNDQ� PHPXDW� KDVLO� SURVHV�

UHNRQVWUXNVL�GDQ�LQWHUSUHWDVL�DWDV�KDVLO�SHPEDKDVDQ�

PHODOXL� VHSHUDQJNDS� NRQVHS� \DQJ� GLWDULN� GDUL�

ODQGDVDQ� WHRULWLN� SHQHOLWLDQ� LQL�� GDODP� KDO� LQL�

PHQ\LVLSNDQ�NRQVHS�WHRULWLN�NH�GDODP�UXDQJ�UXDQJ�

NRVRQJ� WHPXDQ� HPSLULN�� VHKLQJJD� PHQJKDVLONDQ�

VHEXDK� DEVWUDNVL� YLVXDO�� \DQJ� VHODQMXWQ\D�

GLIXQJVLNDQ� VHEDJDL� NHUDQJND� EHUSLNLU� PHQJHQDL�

PRGHO� SHQJHPEDQJDQ� PRGHO� NHPLWUDDQ� DQWDUD�

SHUJXUXDQ�WLQJJL�GDQ�GXQLD�XVDKD�PHODOXL�SURJUDP�

FRRSHUDWLYH�HGXFDWLRQ�

(OHPHQ�HOHPHQ� PRGHO� NRQVHSWXDO� \DQJ�

WHUNDLW�GHQJDQ�SHQHOLWLDQ�SHQJHPEDQJDQ�NHPLWUDDQ�

DQWDUD� SHUJXUXDQ� WLQJJL� GDQ� GXQLD� XVDKD�PHODOXL�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� XQWXN�

PHQLQJNDWNDQ�PLQDW�ZLUDXVDKD�PDKDVLVZD� WHUGLUL�

GDUL��

D� 5HQFDQD� VWUDWHJLV� � .HPHQWULDQ� 5LVHW��

7HNQRORJL� GDQ� 3HQGLGLNDQ� 7LQJJL�� SHULRGH�

WDKXQ� ����±����� XQWXN� GLSHGRPDQ�� NDUHQD�

GLSHUOXNDQ� EHEHUDSD� NHELMDNDQ� XQWXN�

PHQJRSWLPDONDQ� SHUDQ� GXQLD� XVDKD� GDQ�

SHUJXUXDQ� WLQJJL� XQWXN� PHQFLSWDNDQ�

HQWUHSUHQHXU�����

E� 3HGRPDQ� 8PXP� 3URJUDP� &RRSHUDWLYH�

(GXFDWLRQ� 'HZDQ� 3HQJHPEDQJDQ� 3URJUDP�

.HPLWUDDQ� �'33.��� 'HQJDQ� SHQJHPEDQJDQ�

SHGRPDQ�SURJUDP�FRRSHUDWLYH�HGXFDWLRQ�ROHK�

'33.� GHQJDQ� PHQJDNRPRGDVL� UHQFDQD�

VWUDWHJLV� NHPHQWULDQ� 5LVHW�� 7HNQRORJL� GDQ�

3HQGLGLNDQ� 7LQJJL� PDND� GDODP�

LPSOHPHQWDVLQ\D� DNDQ� VDOLQJ� PHQGXNXQJ�

NDUHQD�PHUXSDNDQ� SHQMDEDUDQ� GDUL� LQGLNDWRU�

NLQHUMD� XWDPD� SURJUDP� UHQFDQD� VWUDWHJLV�

NHPHQWULDQ����

F� .HELMDNDQ� 6RFLDO� &RUSRUDWH� 5HVSRQVLELOLW\

KDUXV� GLPLOLNL� GXQLD� XVDKD� XQWXN�PHPEDQWX�

GDODP� LPSOHPHQWDVL� &65� GLODSDQJDQ� WHUNDLW�
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GHQJDQ� NHPLWUDDQ� PHODOXL� SURJUDP�

FRRSHUDWLYH�HGXFDWLRQ�

G� .HELMDNDQ� 3URJUDP� .HPLWUDDQ� GDQ� %LQD�

/LQJNXQJDQ�� 8QWXN� PHQJLPSOHPHQWDVL�NDQ�

SURJUDP� NHPLWUDDQ� PHODOXL� FRRSHUDWLYH�

HGXFDWLRQ GXQLD�XVDKD�\DQJ�EHOXP�PHPLOLNL�

NHELMDNDQ� NHPLWUDDQ� GDQ� ELQD� OLQJNXQJDQ�

VHEDJDL� ODQGDVDQ� XQWXN� GDSDW� PHQMDODQNDQ�

SURJUDP� NHPLWUDDQ� GHQJDQ� SHUJXUXDQ� WLQJJL�

GHQJDQ� EDLN� VHVXDL� YLVL�� PLVL� GDQ� VWUDWHJ\�

\DQJ� WHUFDQWXP� GDODP� NHELMDNDQ� NHPLWUDDQ�

GDQ�ELQD�OLQJNXQJDQ�GXQLD�XVDKD���

H� .HELMDNDQ� 3URJUDP� &RRSHUDWLYH� (GXFDWLRQ��

3HQJHPEDQJDQ� SURJUDP� NHPLWUDDQ� PHODOXL�

FRRSHUDWLYH�HGXFDWLRQ�GDSDW�EHUMDODQ�GHQJDQ�

EDLN� ELOD� DGD� SHGRPDQ� DWDX� NHELMDNDQ� \DQJ�

GDSDW� PHQMDGL� SHJDQJDQ� GDODP�

LPSOHPHQWDVLQ\D� GL� GXQLD� XVDKD�� NDUHQD�

EDQ\DN� SURVHV� \DQJ� KDUXV� GLODNXNDQ� PXODL�

GDUL� SHQDQGDWDQJDQ� 3.6�� SURVHV� VHOHNVL� GL�

3HUJXUXDQ� 7LQJJL� GDQ� GL� 'XQLD� 8VDKD��

SHQHPSDWDQ�� SHQJDZDVDQ� GDQ� HYDOXDVL��

WHUPDVXN� NRRUGLQDVL� DQWDUD� SHUJXUXDQ� WLQJJL�

GHQJDQ� GXQLD� XVDKD� GDQ� DQWDUD� GXQLD� XVDKD�

GHQJDQ�PLWUD�ELQDDQ����

I� 5HQFDQD�.HUMD�$QJJDUDQ� 3URJUDP�&R�RS� GL�

'XQLD�8VDKD��8QWXN�PHQMDODQNDQ� NHPLWUDDQ�

DQWDUD� GXQLD� XVDKD� GDQ� SHUJXUXDQ� WLQJJL�

PHODOXL� SURJUDP� &R�RS \DQJ� GLODNVDQDNDQ�

VHWLDS� WDKXQQ\D� GLSHUOXNDQ� GXNXQJDQ�

PDQDMHPHQ� GL� GXQLD� XVDKD�� NKXVXVQ\D�

NHWHUVHGLDQ� DQJJDUDQ� XQWXN� PHODNVDQDNDQ�

SURJUDP�WHUVHEXW��$QJJDUDQ�\DQJ�GLEXWXKNDQ�

XQWXN� SURJUDP� WHUVHEXW� GLSHUJXQDNDQ� XQWXN���

UHPXQHUDVL��NHVHKDWDQ��DQVXUDQVL�GDQ�IDVLOLWDV�

NHUMD� XQWXN� PDKDVLVZD� \DQJ� PHQJLNXWL�

SURJUDP�FRRSHUDWLYH�HGXFDWLRQ����

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�GDQ�SHPEDKDVDQ�

VHUWD� SHQMHODVDQ� GDUL� HOHPHQ�HOHPHQ� PRGHO�

NRQVHSWXDO� SHQJHPEDQJDQ� NHPLWUDDQ� DQWDUD�

SHUJXUXDQ�WLQJJL�GDQ�GXQLD�XVDKD�PHODOXL�SURJUDP��

FRRSHUDWLYH�HGXFDWLRQ XQWXN�PHQLQJNDWNDQ�PLQDW�

ZLUDXVDKD�PDKDVLVZD�\DQJ�WHODK�SHQHOLWL�XUDLNDQ�GL�

DWDV�� PDND� SHQHOLWL� PHQJNRQVWUXNVLNDQ� PRGHO�

NRQVHSWXDO� SHQJHPEDQJDQ� NHPLWUDDQ� DQWDUD�

SHUJXUXDQ� WLQJJL� GHQJDQ� GXQLD� XVDKD� PHODOXL�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� GDODP� VHEXDK�

UDQFDQJDQ�PRGHO� NRQVHSWXDO� VHSHUWL� JDPEDU� � GL�

EDZDK�GHQJDQ� �EHEHUDSD� �SUDV\DUDW� LPSOHPHQWDVL�

PRGHO� NRQVHSWXDO� NHPLWUDDQ� DQWDUD� SHUJXUXDQ�

WLQJJL� GHQJDQ� GXQLD� XVDKD� PHODOXL SURJUDP�

FRRSHUDWLYH�HGXFDWLRQ XQWXN�PHQLQJNDWNDQ�PLQDW�

PDKDVLVZD�PHQMDGL�ZLUDXVDKD�GL�XUDLNDQ�GL�EDZDK�

0RGHO� NRQVHSWXDO� SDGD� JDPEDU� � GL� EDZDK�

GLJXQDNDQ�XQWXN�GXQLD�XVDKD�\DQJ�PHPLOLNL�PLWUD�

ELQDDQ� 80.0� GDQ� PHPLOLNL� DWDX� PHOHQJNDSL�

NHELMDNDQ� VHEDJDL� HOHPHQ�HOHPHQ� PRGHO� VHEDJDL�

EHULNXW�

D� .HELMDNDQ FRUSRUDWH�VRFLDO�UHVSRQVLELOLW\

E� .HELMDNDQ�NHPLWUDDQ�GDQ�ELQD�OLQJNXQJDQ��

F� .HELMDNDQ�SURJUDP�FRRSHUDWLYH�HGXFDWLRQ�

G� 5HQFDQD�NHUMD�DQJJDUDQ�SHUXVDKDDQ��

-XUQDO�$GPLQLVWUDVL�3HQGLGLNDQ�9RO��;;,,,�1R���7DKXQ�����
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*DPEDU�� 0RGHO�.RQVHSWXDO�.HPLWUDDQ $QWDUD�3HUJXUXDQ�7LQJJL�'HQJDQ�'XQLD�8VDKD�0HODOXL�3URJUDP�

&RRSHUDWLYH�(GXFDWLRQ

%HUEDJDL�SUDV\DUDW�\DQJ�PHODQGDVL�SHQJDMXDQ�

PRGHO�NRVHSWXDO�SHQJHPEDQJDQ�NHPLWUDDQ�DQWDUD�

SHUJXUXDQ� WLQJJL� GHQJDQ� GXQLD� XVDKD� PHODOXL�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ GDODP� SHQHOLWLDQ�

LQL�GLMHODVNDQ�EHUGDVDUNDQ�XUDLDQ�SHQHOLWLDQ�GL�DWDV��

PDND�XQWXN�NHEHUKDVLODQ�LPSOHPHQWDVL�GDUL�PRGHO�

NRQVHSWXDO�GDODP�SHQHOLWLDQ�LQL�PHPSHU�V\DUDWNDQ�

NRQGLVL�GDVDU�\DQJ�VHNDOLJXV�DNDQ�PHQMDGL�IDNWRU�

SHQWLQJ� XQWXN� LPSOHPHQWDVL� PRGHO� NHPLWUDDQ�

DQWDUD� SHUJXUXDQ� WLQJJL� GHQJDQ� GXQLD� XVDKD�

PHODOXL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� XQWXN�

PHQLQJNDWNDQ� PLQDW� PDKDVLVZD� PHQMDGL�

ZLUDXVDKD�� GHQJDQ� PHQHPSDWNDQ� PDKDVLVZD�

SURJUDP� &R�RS� GL� 80.0� PLWUD� ELQDDQ� GXQLD�

XVDKD�VHWHODK�PDKDVLVZD�OXOXV�VHOHNVL�SURJUDP�&R�

RS�GL�SHUJXUXDQ�WLQJJL�PDVLQJ�PDVLQJ�GDQ�SURVHV�

VHOHNVL� GL� GXQLD� XVDKD�� VHKLQJJD� NHODN� � DNDQ�

PHQMDGL� ZLUDXVDKD� VHWHODK� OXOXV� VDUMDQD� DWDX�

VHWHODK� PHUHND� EHNHUMD�� � � 3UDV\DUDW� PRGHO�

NRQVHSWXDO�GLXUDLNDQ�VHEDJL�EHULNXW�

D� 5HQFDQD�VWUDWHJLV�NHPHQWULDQ�ULVHW��WHNQRORJL�

GDQ� SHUJXUXDQ� WLQJJL� SHULRGH� ����������

GDODP� UHQFDQD� VWUDWHJLVQ\D� SHUOX� GLOHQJNDSL�

GHQJDQ� NHELMDNDQ� XQWXN� PHQJRSWLPDONDQ�

SHUDQ� GXQLD� XVDKD� GDODP� PHPEDQJXQ�

NHZLUDXVDKDDQ�GL�,QGRQHVLD����

E� 'HZDQ� 3HQJHPEDQJDQ� 3URJUDP� .HPLWUDDQ�

�'33.�� DQWDUD� SHUJXUXDQ� WLQJJL� GDQ� GXQLD�

XVDKD� PHQJHPEDQJNDQ� EXNX� SHGRPDQ�

NHELMDNDQ� SURJUDP� NHPLWUDDQ� � FRRSHUDWLYH�

HGXFDWLRQ� \DQJ� OHELK� ULQFL� GDQ� LQIRUPDWLI�

XQWXN�SHUJXUXDQ�WLQJJL��PDKDVLVZD��GDQ�GXQLD�

XVDKD� GHQJDQ� EHUSHGRPDQ� SDGD� UHQFDQD�

VWUDWHJLV� NHPHQWULDQ� ULVHW�� WHNQRORJL� GDQ�

SHUJXUXDQ�WLQJJL����

F� 'XQLD� XVDKD� � KDUXV� PHPLOLNL� PLWUD� ELQDDQ�

80.0� GDQ� PHOHQJNDSL� NHELMDNDQ� �� ����

.HELMDNDQ� FRUSRUDWH� VRFLDO� UHVSRQVLELOLW\

�&65������ .HELMDNDQ� NHPLWUDDQ�� ����

.HELMDNDQ� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ�

�&R�RS�� GDQ� ��� 5HQFDQD� NHUMD� DQJJDUDQ�

SURJUDP�&R�RS��

G� .RPLWPHQ�PDQDMHPHQ�GXQLD�XVDKD��WHUXWDPD�

RUJDQLVDVL� \DQJ� WHUOLEDW� GDODP� PHQJHOROD�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ�� XQWXN�

PHQMDODQNDQ�SURJUDP�&R�RS�VHFDUD�NRQVLVWHQ�

GDQ� SHODNVDQDDQQ\D� GLHYDOXDVL� GDQ�

GLNHPEDQJNDQ� NHDUDK� \DQJ� OHELK� EDLN� ODJL�

VHFDUD�EHUNHODQMXWDQ��

H� 6HWLDS� WDKXQQ\D� SURJUDP� NHPLWUDDQ� PHODOXL�

FRRSHUDWLYH� HGXFDWLRQ�PDVXN�GDODP� UHQFDQD�

NHUMD� PDQDMHULDO� �5.0�� � GDQ� UHQFDQD� NHUMD�

-XUQDO�$GPLQLVWUDVL�3HQGLGLNDQ�9RO��;;,,,�1R���7DKXQ�����
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DQJJDUDQ� �5.$�� PHODOXL� GDQD� FRUSRUDWH�

VRFLDO�UHVSRQVLELOLW\ GXQLD�XVDKD�����

I� 'DODP�SURVHV�VHOHNVL�GL�SHUJXUXDQ�WLQJJL�GDQ�

7HONRP� KDUXV� DGD� SHUEDLNDQ� VHKLQJJD� ELVD�

PHQ\DULQJ� FDORQ� PDKDVLVZD� &R�RS� \DQJ�

VHVXDL�GHQJDQ�WXMXDQ�SHQHPSDWDQ�GL�80.0����

J� 3HPLOLN�80.0�GDQ�XQLW�RUJDQLVDVL�SHQJHOROD�

GDQD�SURJUDP�NHPLWUDDQ�GDQ�ELQD�OLQJNXQJDQ�

�3.%/�� KDUXV� GLEHUL� SHPDKDPDQ� WHQWDQJ�

SURJUDP�&R�RS� GDQ� RXWSXW� \DQJ� GLKDUDSNDQ�

GDUL�SURJUDP�&R�RS�����

K� 3ULQVLS�SULQVLS� NHPLWUDDQ� GDQ� LQGLNDWRU�

NHPLWUDDQ� VWUDWHJLV� \DQJ� GLQJLQNDQ� ROHK�

SLKDN�SLKDN� \DQJ� EHUPLWUD� WHUNDLW� SURJUDP�

FRRSHUDWLYH� HGXFDWLRQ� KDUXV� GLSHJDQJ� WHJXK�

ROHK� VHPXD� SLKDN� �SHUJXUXDQ� WLQJJL�� GXQLD�

XVDKD�GDQ�80.0���

L� 3LKDN�SLKDN� \DQJ� EHUPLWUD� KDUXV� GDSDW�

PHQJDPELO� PDQIDDW� GDUL� SURJUDP� NHPLWUDDQ�

PHODOXL� FRRSHUDWLYH� HGXFDWLRQ�� GDQ� LQL� DNDQ�

EHUGDPSDN�SDGD�NHEHUKDVLODQ�VWUDWHJLV�VHSHUWL�

GLXUDLNDQ�GL�DWDV����

M� 'XQLD�XVDKD�EDLN�VZDVWD�PDXSXQ�EDGDQ�XVDKD�

PLOLN� QHJDUD� �%801�� PHQJRSWLPDONDQ�

SRWHQVL� \DQJ� DGD� � GDODP� PHPEDQWX�

SHPHULQWDK� XQWXN� PHQJHP�EDQJNDQ�

SHQGLGLNDQ� GL� ,QGRQHVLD� GDODP�SURJUDP�&R�

RS� PHODOXL� � FRUSRUDWH� VRFLDO� UHVSRQVLELOLW\

�&65��GDQ�SURJUDP�NHPLWUDDQ���

N� 'XQLD� XVDKD� PHPSHODMDUL� GDQ�

PHQJHPEDQJNDQ� SHQJHORODDQ� NHPLWUDDQ�

PHODOXL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ

GHQJDQ� PHPDQIDDWNDQ� DQJJDUDQ� FRUSRUDWH�

VRFLDO� UHVSRQVLELOLW\� �&65�� GDQ� � SURJUDP�

NHPLWUDDQ�GDQ�ELQD�OLQJNXQJDQ����

0RGHO� NRQVHSWXDO� \DQJ� WHODK� GLVXVXQ�

WHUVHEXW�GLYDOLGDVL�PHODOXL�SURVHV�WULDQJJXODVL��

\DLWX� SHQJHFHNDQ� GDWD� GDUL� EHUEDJDL� VXPEHU�

GHQJDQ�EHUEDJDL�FDUD�GDQ�ZDNWX��VHKLQJJD�DGD�

WULDQJJXODVL� GDUL� VXPEHU� DWDX� LQIRUPDQ���

WULDQJJXODVL�GDUL�WHNQLN�SHQJXPSXODQ�GDWD�GDQ�

WULDQJJXODVL�ZDNWX�����

,QGLNDWRU� NHEHUKDVLODQ� NHPLWUDDQ� DQWDUD�

SHUJXUXDQ�WLQJJL�GDQ�GXQLD�XVDKD�PHODOXL�SURJUDP�

FRRSHUDWLYH� HGXFDWLRQ� GHQJDQ� PHQHPSDWNDQ�

PDKDVLVZD�GL�80.0�EHOXP�DGD�\DQJ�PHODNXNDQ�

SHQHOLWLDQ��EHUGDVDUNDQ�UHIHUHQVL�WHUNDLW�NHPLWUDDQ�

PHODOXL� SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� GDQ� GDUL�

KDVLO�SHQHOLWLDQ��SHQHOLWL�PHQ\LPSXONDQ�DGD HPSDW�

NHORPSRN�LQGLNDWRU�NHEHUKDVLODQ�GDUL�PRGHO�\DQJ�

EHUKDVLO�GLUDQFDQJ�GL�DWDV��\DLWX��

D� ,QGLNDWRU� NHEHUKDVLODQ� VWUDWHJLV� NHPLWUDDQ�

WHUSHQXKL�

E� 3ULQVLS�SULQVLS�NHPLWUDDQ�WHUSHQXKL�

F� %HUPDQIDDW� EDJL� \DQJ� EHUPLWUD� GDQ�

PDKDVLVZD�

G� 0LQDW� PDKDVLVZD� PHQMDGL� ZLUDXVDKD�

PHQLQJNDW��

'DUL� KDVLO� ZDZDQFDUD� NHORPSRN� LQGLNDWRU�

WHUVHEXW�WHUEXNWL�NHPLWUDDQ�\DQJ�GLEDQJXQ�ELVD�

EHUMDQJND� SDQMDQJ� GDQ� WHUEXNWL� MXJD� PLQDW�

PDKDVLVZD� XQ\XN� PHQMDGL� ZLUDXVDKD�

PHQLQJNDW�VHSHUWL�GLMHODVNDQ�GL�DWDV��

-XUQDO�$GPLQLVWUDVL�3HQGLGLNDQ�9RO��;;,,,�1R���7DKXQ�����
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6,038/$1�'$1�6$5$1

6,038/$1�

'DUL� KDVLO� SHQHOLWLDQ� GDQ� SHPEDKDVDQ�

\DQJ� GLXUDLNDQ� VHEHOXPQ\D�� PDND� GDSDW�

GLWDULN�NHVLPSXODQ�VHEDJDL�EHULNXW�

�� 6DWXDQ� PDQDMHPHQ� IRUPDO� XQWXN� PHQJHOROD�

SURJUDP� NHPLWUDDQ� DQWDUD� SHUJXUXDQ� WLQJJL�

GDQ�GXQLD�XVDKD�PHODOXL�SURJUDP�FRRSHUDWLYH�

HGXFDWLRQ� GL� SHUJXUXDQ� WLQJJL� GLXVXONDQ� GL�

/HPEDJD� 3HQHOLWLDQ� GDQ� 3HQJDEGLDQ� 3DGD�

0DV\DUDNDW� GL� PDVLQJ�PDVLQJ� SHUJXUXDQ�

WLQJJL�� � 8QWXN� GXQLD� XVDKD� GLXVXONDQ�

RUJDQLVDVL�\DQJ�PHQJHOROD�SURJUDP�NHPLWUDDQ�

GDQ� ELQD� OLQJNXQJDQ� �3.%/�� NDUHQD� XQLW�

WHUVHEXW� \DQJ� PHQJHOROD� PLWUD� ELQDDQ�

80.0�� 8QWXN� SHPHULQWDK� \DQJ� WHUOLEDW�

PHQJHOROD� SURJUDP� NHPLWUDDQ� LQL� DGDODK�

'LUMHQ� 3HPEHODMDUDQ� GDQ� .HPDKDVLVZDDQ�

.HPHQWULDQ��5LVHW��7HNQRORJL�GDQ�3HQGLGLNDQ�

7LQJJL \DQJ� EHUPLWUD� GHQJDQ� 'HZDQ�

3HQJHPEDQJDQ� 3URJUDP� .HPLWUDDQ� �'33.��

DQWDUD� SHUJXUXDQ� WLQJJL� GDQ� GXQLD� XVDKD�

GHQJDQ� DODVDQ� \DQJ� EHUWDQJJXQJ� MDZDE�

WHUKDGDS� SURVHV� SHPEHODMDUDQ� GDQ�

NHPDKDVLVZDDQ� GLVDPSLQJ� LWX� '33.� VXGDK�

PHPDKDPL� GDQ� EHUSHQJDODPDQ� GHQJDQ�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ�� 6HKLQJJD�

SURJUDP� NHPLWUDDQ� LQL� GDSDW� GLVLPSXONDQ�

VHEDJDL� WULSOH� KHOL[� \DLWX� VLQHUJL� NHNXDWDQ�

DQWDUD�DNDGHPLVL��ELVQLV��GDQ�SHPHULQWDK��

�� 'LWLQMDX�GDUL�VLVL�DGPLQLVWUDVL�SHQGLGLNDQ�

XQWXN�IXQJVL�SHUHQFDQDDQ�JDUDSDQ�VXPEHU�

GD\D�PDQXVLD��VXPEHU�EHODMDU�GDQ�VXPEHU�

GDQD� GDQ� IDVLOLWDV� DJDU� RSWLPDO�� PDND�

SHGRPDQ� XPXP� SURJUDP� FRRSHUDWLYH�

HGXFDWLRQ� \DQJ� GLNHOXDUNDQ� ROHK�'HZDQ�

3HQJHPEDQJDQ� 3URJUDP� .HPLWUDDQ�

�'33.��DQWDUD�SHUJXUXDQ�WLQJJL�GDQ�GXQLD�

XVDKD� SHUOX� GLNHPEDQJNDQ� 'DUL� VLVL�

SURVHV��LPSOHPHQWDVL�SURJUDP�FRRSHUDWLYH�

HGXFDWLRQ PXODL� GDUL� SURVHV� VHOHNVL� GDUL�

SHUJXUXDQ� WLQJJL� VDPSDL� SURVHV� HYDOXDVL�

PDKDVLVZD� &R�RS� DGD� \DQJ� SHUOX� GL�

SHUEDLNL� DJDU� WXMXDQ� \DQJ� LQJLQ� GLFDSDL�

RSWLPDO��\DLWX��SURVHV�VHOHNVL�GL�SHUJXUXDQ�

WLQJJL�KDUXV�OHELK�WHUEXND�GDQ�PHQDMHPHQ�

SHUJXUXDQ� WLQJJL� KDUXV� PHPDKDPL�

SURJUDP�FRRSHUDWLYH�HGXFDWLRQ��VHKLQJJD�

PDKDVLVZD�\DQJ�DNDQ�PHQJLNXWL�SURJUDP�

&R�RS�VHVXDL�GHQJDQ�WXMXDQ�SURJUDP�&R�

RS� \DQJ� DNDQ� GLFDSDL�� 3URVHV� VHOHNVL� GL�

GXQLD� XVDKD� KDUXV�PHPSHUKDWLNDQ�PLQDW�

PDKDVLVZD� \DQJ� DNDQ� GLWHUMXQNDQ� NH�

80.0�PLWUD�ELQDDQ�GXQLD�XVDKD���)XQJVL�

SHQJDZDVDQ� \DQJ� WHUSHQWLQJ� GDQ� SHUOX�

SHUKDWLDQ� DGDODK� SHQJDZDV� � \DQJ�

GLWXQMXN� GL� 2UJDQLVDVL� &RPPXQLW\�

'HYHORSPHQW�&HQWHU $UHD�DWDX�RUJDQLVDVL�

\DQJ� PHQJHOROD� SURJUDP� NHPLWUDDQ� GDQ�

ELQD�OLQJNXQJDQ��3.%/��KDUXV�OHELK�DNWLI�

ODJL� PHQJHYDOXDVL� DNWLYLWDV� PDKDVLVZD�

&R�RS� \DQJ� GLWHPSDWNDQ� GL� 80.0

WHUNDLW�GHQJDQ�DNWLYLWDV�PHUHND�GDQ�KDVLO�

\DQJ�GLSHUROHK�PDKDVLVZD�&R�RS�

�� 8QWXN�PHQMDPLQ�SURJUDP�NHPLWUDDQ�EHUMDODQ�

VHVXDL� GHQJDQ� KDUDSDQ� SLKDN� SLKDN� \DQJ�

EHUPLWUD�� PDND� PRGHO NHPLWUDDQ� PHODOXL

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ�� � SULQVLS�

SULQVLS� NHPLWUDDQ� � \DQJ� GLLQJLQNDQ� GXQLD�

-XUQDO�$GPLQLVWUDVL�3HQGLGLNDQ�9RO��;;,,,�1R���7DKXQ�����
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XVDKD� SHUJXUXDQ� WLQJJL� GDQ� 80.0� PLWUD�

ELQDDQ� GXQLD� XVDKD� PHQMDGL� NRPLWPHQ�

EHUVDPD��

�� 3URVHV� SHPEHODMDUDQ� SDUD� OXOXVDQ� VDUMDQD�

SHPLOLN� 80.0� �WHPSDW� PDKDVLVZD� &R�RS�

PDJDQJ�� VDPSDL� PHQMDGL� ZLUDXVDKD� \DQJ�

VXNVHV�GDODP�PHQJHOROD�80.0��GLOLKDW�GDUL�

DVSHN�SHPLFXQ\D��WUDJHULQJ�HYHQW� \DLWX� ���

IDFWRU� OLQJNXQJDQ�� GL� PDQD� PHUHND� PHOLKDW�

VHFDUD� ODQJVXQJ� SURVHV� XVDKD� \DQJ� PHQDULN

GDQ SHOXDQJ�\DQJ�DGD������)DNWRU�ODLQ�NDUHQD�

EHUDQL PHQJDPELO� UHVLNR� GDODP� PHPXODL�

PHQMDODQNDQ�XVDKDQ\D��

�� .HPDQIDDWDQ� LPSOHPHQWDVL� SURJUDP�

NHPLWUDDQ PHODOXL� SHQHPSDWDQ� PDKDVLVZD�

&R�RS� GL� 80.0� EDJL� � SHUJXUXDQ� WLQJJL��

7HONRP� 80.0� GDQ� PDKDVLVZD� EDQ\DN�

VHNDOL�\DQJ�GLUDVDNDQ�PDQIDDWQ\D�ROHK�VHPXD�

SLKDN� \DQJ� WHUOLEDW�� .HPDQIDDWDQ� WHUVHEXW�

KDUXV� WHUXV� GLWLQJNDWNDQ� NXDOLWDVQ\D� DJDU�

WXMXDQ�SURJUDP�&R�RS�OHELK�RSWLPDO�

�� ,PSOHPHQWDVL� NHELMDNDQ� NHPLWUDDQ� PHODOXL�

SURJUDP�FRRSHUDWLYH�HGXFDWLRQ �&R�RS��GL�37�

7HOHNRPXQLNDVL� ,QGRQHVLD�� 7EN�� PHODOXL�

SHQHPSDWDQ� PDKDVLVZD &R�RS� GL� 80.0

WHODK�PHQDULN�PLQDW�PDKDVLVZD�XQWXN�PHQMDGL�

ZLUDXVDKD�� 7LPEXOQ\D�PLQDW�WHUXWDPD�NDUHQD�

PHQGDSDWNDQ�SHPEHODMDUDQ�EHUZLUDXVDKD�GDUL�

SHPLOLN� 80.0� � \DQJ� EHUKDVLO�� PDKDVLVZD�

VDQJDW�WHUWDULN�NDUHQD�GDSDW�PHUDVDNDQ�VHFDUD�

ODQJVXQJ�NHEHUKDVLODQ�SHPLOLN 80.0�GDODP�

PHQJHOROD� XVDKDQ\D�� GDQ� SRWHQVL� ELVQLV�

NHGHSDQ� \DQJ� OHELK� PHQMDQMLNDQ�� ELVD�

PHPSHUNHUMDNDQ� EDQ\DN� RUDQJ� NHEHEDVDQ�

EHULQRYDVL� GDQ� NHEHEDVDQ� GDODP� PHQJHOROD�

ZDNWX�\DQJ� WLGDN� WHULNDW�GHQJDQ�DWXUDQ�\DQJ�

EDNX��'HQJDQ�KDVLO� SHQHOLWLDQ� WHUVHEXW�GDSDW�

PHQMDGL� PRGHO� XQWXN� GXQLD� XVDKD� GDODP�

PHQJHPEDQJNDQ�SURJUDP�NHPLWUDDQ�PHODOXL�

SURJUDP� FRRSHUDWLYH� HGXFDWLRQ� XQWXN�

PHQLQJNDWNDQ� PLQDW� PDKDVLVZD� PHQMDGL�

ZLUDXVDKD��

�� 0RGHO�NHPLWUDDQ�DQWDUD�SHUJXUXDQ�WLQJJL�GDQ�

GXQLD� XVDKD� PHODOXL� SURJUDP� FRRSHUDWLYH�

HGXFDWLRQ �&R�RS� GHQJDQ�FDUD�PHQHPSDWNDQ�

PDKDVLVZD�SURJUDP�&R�RS�GL��80.0�PLWUD�

ELQDDQ� GXQLD� XVDKD PHUDQJNXP� HOHPHQ�

HOHPHQ�� ���� 5HQFDQD� VWUDWHJLV� �5HQVWUD��

.HPHQWULDQ� 5LVHW�� 7HNQRORJL� GDQ� 3HUJXUXDQ�

7LQJJL�� ���� 3URJUDP� SHQ\HOHQJJDUDDQ�

FRRSHUDWLYH� HGXFDWLRQ 'LUHNWRUDW� -HQGHUDO�

3HQGLGLNDQ� 7LQJJL� 'LUHNWRUDW� .HOHPEDJDDQ�

'HSDUWHPHQ� 3HQGLGLNDQ� 1DVLRQDO� ����

.HELMDNDQ�UHQFDQD�NHUMD�GDQ�DQJJDUDQ��5.$���

����.HELMDNDQ�FRUSRUDWH�VRFLDO�UHVSRQVLELOLW\

�&65�� ���� .HELMDNDQ� NHPLWUDDQ� GDQ� ELQD�

OLQJNXQJDQ� �3.%/��� ���� .HELMDNDQ� SURJUDP�

FRRSHUDWLYH�HGXFDWLRQ��

6$5$1�

%HUGDVDUNDQ� KDVLO� WHPXDQ� SHQHOLWLDQ� \DQJ�

GLSHUROHK� PHQJHQDL� NHPLWUDDQ� DQWDUD� SHUJXUXDQ�

WLQJJL�GDQ�GXQLD�XVDKD�GLVDUDQNDQ�

�� 8QWXN� PDKDVLVZD� \DQJ� EHUPLQDW� PHQMDGL�

ZLUDXVDKD�� VHEDLNQ\D� GDSDW� ODQJVXQJ�

GLUHNRPHQGDVLNDQ� XQWXN�PHPSHUROHK�PRGDO�

GDUL�GDQD�NHPLWUDDQ�GXQLD�XVDKD�VHEDJDL�PLWUD�

ELQDDQ��VHKLQJJD�VHWHODK�OXOXV�VDUMDQD�PHUHND�

ODQJVXQJ�PHQMDGL�ZLUDXVDKD�DWDX�PDKDVLVZD�

\DQJ� PHQJLNXWL� SURJUDP� &R�RS� GHQJDQ�

SHQHPSDWDQ� GL� 80.0� GLSLOLK� ROHK�

XQLYHUVLWDV� XQWXN� PHQGDSDWNDQ� PRGDO� GDUL�

SHUJXUXDQ�WLQJJL�PHODOXL�SURJUDP�PDKDVLVZD�

ZLUDXVDKD��30:���

�� 3HQHUDSDQ�PRGHO�NHPLWUDDQ PHODOXL SURJUDP�

FRRSHUDWLYH� HGXFDWLRQ GL� EHEHUDSD� GXQLD�

-XUQDO�$GPLQLVWUDVL�3HQGLGLNDQ�9RO��;;,,,�1R���7DKXQ�����
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XVDKD \DQJ� PHPLOLNL� PLWUD� ELQDDQ� 80.0�

\DQJ�ODLQ��VHKLQJJD�GDSDW�PHPEDQWX�PDVDODK�

XWDPD� \DQJ� GLKDGDSL� ,QGRQHVLD�� \DLWX�PDVLK�

UHQGDKQ\D� OXOXOXVDQ� VDUMDQD� PHQMDGL�

ZLUDXVDKD�GDQ�PDVLK�WLQJJLQ\D�SHQJDQJJXUDQ�

GL�WLQJNDW�VDUMDQD�

�� 3HPHULQWDK��SHUJXUXDQ�WLQJJL�GDQ�GXQLD�XVDKD�

KDUXV� PHPDKDPL� WXMXDQ� GDUL� SURJUDP�

FRRSHUDWLYH� HGXFDWLRQ� PHODOXL� SHQHPSDWDQ�

PDKDVLVZD� &R�RS� GL� 80.0� GHQJDQ�

GLGXNXQJ� SHGRPDQ� &R�RS� \DQJ� EDLN� GDQ�

SURVHV�VHOHNVL�\DQJ�VHVXDL�DNDQ�PHQLQJNDWNDQ�

PLQDW� PDKDVLVZD� PHQMDGL� ZLUDXVDKD� GDQ�

VHWHODK�OXOXV�PHQMDGL�VDUMDQD�EHUSHOXDQJ�EHVDU�

PHQMDGL�ZLUDXVDKD�

'$)7$5�3867$.$

%RVRZL�	�6XZDQGL���������0HPDKDPL�3HQHOLWLDQ�
.XDOLWDWLI��-DNDUWD��35�5LQHND�&LSWD�

&ROO�� 5�.� 	� (DPHV�� &�� �������� ,QWHUQDWLRQDO�
+DQGERRN�)RU�&RRSHUDWLYH�(GXFDWLRQ�$Q�
,QWHUQDWLRQDO� 3HUVSHFWLYH� RI� 7KH� 7KHRU\��
5HVHDUFK�DQG�3UDFWLVH�RI�:RUN�,QWHJUDWHG�
/HDUQLQJ�� +DPLOWRQ�� :DLNDWR� 3ULQW��
8QLYHUVLW\� RI� :DLNDWR�� +DPLOWRQ�� 1HZ�
=HDODQG��

&RXOWHU�� 0�� �������� (QWUHSUHQHXUVKLS� LQ� $FWLRQ��
1HZ�-HUVH\��3UHQWLFH�+DOO��

&UHVZHOO�� -RKQ� :�� �������� 5HVHDUFK� 'HVLJQ��
3HQGHNDWDQ� .XDOLWDWLI�� .XDQWLWDWLI� GDQ�
0L[HG�� 3HQHUMHPDK� $FKPDG� )DZDLG��
<RJMDNDUWD��3XVWDND�3HODMDU�

'HQW�� 6�0�� �������� 3HUWQHVUVKLS� 5HODWLRQVKLS�
0DQDJHPHQW�� 'LDNVHV� GDUL�
ZZZ�SDUWQHULQJLQWHOOLJHQWHQFH�FRP

'HZDQ� 3HQJHPEDQJDQ� 3URJUDP� .HPLWUDDQ�
�'33.�� $QWDUD� 3HUJXUXDQ� 7LQJJL� GDQ�
'XQLD� 8VDKD� �������� 3HGRPDQ� 8PXP�
3HQ\HOHQJJDUDDQ� 3URJUDP� &R�RS��
-DNDUWD��'HSDUWHPHQ�3HQGLGLNDQ�1DVLRQDO��

(QJNRVZDUD�GDQ�.RPDULK��$����������$GPLQLVWUDVL�
3HQGLGLNDQ��%DQGXQJ��$OIDEHWD��

(LVOHU��5��	�0RQWXRUL��$����������7KH�3DUWQHUVKLS�
2UJDQL]DWLRQ�� 'LDNVHV� GDUL�
KWWS���ZZZ�SDUWQHUVKLSZD\�RUJ�

+DPGL�$�� 7DKD� ��������2SHUDWLRQV� 5HVHDUFK�$Q�
,QWURGXFWLRQ�� 1HZ� <RUN�� 0DFPLOODQ�
3XEOLVKLQJ�&R��,1&���

+HIOLQ��=��)����������%H�$Q�(QWUHSUHQHXU��-DGLODK�
6HRUDQJ� :LUDXVDKD�� .DMLDQ� 6WUDWHJLV�
3HQJHPEDQJDQ� .HZLUD�XVDKDDQ��
<RJMDNDUWD��*UDKD�,O

+WWS���ILQDQFH�GHWLN�FRP�� &XPD� ���� 0DKDVLVZD�
<DQJ�0LQDW�-DGL�3HQJXVDKD��>'LDNVHV����
0DUHW�����@�

+XUORFN�(�%�� �������� 3VLNRORJL� 3HUNHPEDQJDQ�
6XDWX� 3HQGHNDWDQ� 6HSDQMDQJ� 5HQWDQJ�
.HKLGXSDQ�� $OLK� %DKDVD�� ,VWLZLGD\DQWL� 	�
6RHGMDUZR�� (GLVL� ��� -DNDUWD�� 3HQHUELW�
(UODQJJD��

-RKDQVVRQ�� 5�� �������� 6\VWHP� 0RGHOLQJ� $QG�
,GHQWLILFDWLRQ�� 1HZ� -HUVH\� 3UHQWLFH� +DOO��
,QF�

.XUDWNR�� '�� )�� 	� +RGJHWWV�� 5�0�� ��������
(QWUHSUHXQHXUVKLS�� 7KHRU\�� 3URFHVV�� DQG�
3UDFWLFH��2KLR��7KRPVRQ�6RXWK�:HVWHUQ��

.HPHQGLNQDV� �������� 5HQFDQD� 6WUDWHJLV�
.HPHQWHULDQ� 3HQGLGLNDQ� 1DVLRQDO� �����
������ -DNDUWD�� .HPHQWULDQ� 3HQGLGLNDQ�
1DVLRQDO��

.HPHQWULDQ� 3HULQGXVWULDQ� 5HSXEOLN� ,QGRQHVLD�
�������� 5HQFDQD� 6WUDWHJLV� .HPHQWULDQ�
3HULQGXVWULDQ� 7DKXQ� ����������� -DNDUWD��
.HPHQWULDQ�3HULQGXVWULDQ��

.HPHQWULDQ� 5LVHW�� 7HNQRORJL� GDQ� 3HQGLGLNDQ�
7LQJJL� �������� 5HQFDQD� 6WUDWHJLV�
.HPHQWULDQ� 5LVHW�� 7HNQRORJL� GDQ�
3HQGLGLNDQ� 7LQJJL� 7DKXQ� �����������
-DNDUWD��.HPHQULVWHN�
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/HQGUXP�� 7�� ������� 7KH� 6WUDWHJLF� 3DUWQHULQJ�
+DQGERRN�� 7KH� SUDFWLWLRQHUV� *XLGH� WR�
3DUWQHUVKLSV� DQG� $OOLDQFHV�� 6\GQH\�� 7KH�
0F*UDZ�+LOO�&RPSDQLHV��

0LVEDFK�� ,�+�� �������� 'DKV\DWQ\D� 6LGLN� -DUL��
0HQJXDN� %DNDW� GDQ� 3RWHQVL� 8QWXN�
0HUDQFDQJ� 0DVD� 'HSDQ� 0HODOXL�
)LQJHUSULQW� $QDO\VLV�� -DNDUWD�� 7UDQVPHGLD�
3XVWDND��

0DUUD�� 0�� �������� .QRZOHGJH� 3DUWQHUVKLSV� IRU�
'HYHORSPHQW�� ZKDW� FKDOOHQJHV� IRU�
HYDOXDWLRQ� "�� ,WDOLDQ� 1DWLRQDO� 5HVHDFKHU�
&RXQFLO�� ,QVWLWXWH� IRU� WKH� 6WXG\� RI�
0HGLWHUUDQHDQ� 6RFLHWLHV�� 9LD� 3��
&DVWHOOLQR�������1DSOHV��������,WDO\��

1DVXWLRQ� � ��������0HWRGH�3HQHOLWLDQ�1DWXUDOLVWLN�
.XDOLWDWLI��%DQGXQJ��3HQHUELW�7DUVLWR��

3DUNV��6����������+RZ�WR�EH�DQ�(QWUHSUHQHXU��7KH�
6L[�6HFUHWV�RI�6HOI�0DGH�6XFFHVV��(GLQEXUG��
3HDUVRQ�(GXFDWLRQ�/LPHWHG��

3HUDWXUDQ� 0HQWHUL� 1HJDUD� %DGDQ� 8VDKD� 0LOLN�
1HJDUD� 1RPRU� 3(5����0%8�������
WHQWDQJ��3URJUDP�.HPLWUDDQ�%DGDQ�8VDKD�
0LOLN� 1HJDUD� 'HQJDQ� 8VDKD� .HFLO� GDQ�
3URJUDP�%LQD�/LQJNXQJDQ��-DNDUWD�����$SULO�
�������

4XDGH��(�6����������$QDO\VLV�)RU�3XEOLF�'HFLVLRQV��
1HZ� <RUN�� (OVHYLHU� 6FLHQFH� 3XEOLVKLQJ�
&R��,QF���

5REELQV��6��3��	�-XGJH�7�$����������%XNX����HGLVL�
�����3HULODNX�2UJDQLVDVL��2UJDQL]DWLRQDO�
%HKDYLRU�� -DNDUWD�� 3HQHUELW� 6HOHPED�
(PSDW�

5XNPDQD�� 1�� �������� 6WUDWHJLF� 3DUWQHULQJ� IRU�
(GXFDWLRQDO� 0DQDJHPHQW�� 0RGHO�
0DQDMHPHQ� 3HQGLGLNDQ� %HUEDVLV�
.HPLWUDDQ��%DQGXQJ��$OIDEHWD����

5\GHU��.��*��GNN����������&RRSHUDWLYH�(GXFDWLRQ�
LQ�D�1HZ�(UD��&DOLIRUQLD��-RVVH\�%DVV���

6DWRUL�� '�� 	� .RPDULDK�� $�� �������� 0HWRGRORJL�
3HQHOLWLDQ� .XDOLWDWLI�� �&HWDNDQ� NHGXD���
%DQGXQJ��3HQHUELW�$OIDEHWD��

6HJLO�� /��� *ROGPLWK�� 0�� 	� %DODVFR�� -�� ��������
3DUWQHULQJ�7KH�1HZ�)DFH�RI� /HDGHUVKLS��
1HZ�<RUN��$PDFRP���

6RHKDGL��$�:��GNN�����������3UDVHW\D�0XO\D�('&�
RQ� (QWUHSUHQHXUVKLS� (GXFDWLRQ�� -DNDUWD��
3UDVHW\D�0XO\D�3XEOLVKLQJ��

6WUDXVV�� $�� 	� &RUELE�� -�� �������� 'DVDU�'DVDU�
3HQHOLWLDQ� .XDOLWDWLI�� <RJMDNDUWD�� 3XVWDND�
3HODMDU��

6\DK�� 0� �������� 3VLNRORJL� 3HQGLGLNDQ� 'HQJDQ�
3HQGHNDWDQ� %DUX�� %DQGXQJ�� � � � � � � � � � 37��
5HPDMD�5RVGDNDU\D�

6XJL\RQR����������0HWRGD�3HQHOLWLDQ�3HQGLGLNDQ��
3HQGHNDWDQ� .XDQWLWDWLI�� .XDOLWDWLI� GDQ�
5	'� �&HWDNDQ� NH� WXMXK��� %DQGXQJ��
3HQHUELW�$OIDEHWD�

6XU\DQD� �������� .HZLUDXVDKDDQ�� 3HGRPDQ�
3UDNWLV�� .LDW� GDQ� 3URVHV� 0HQXMX� 6XNVHV��
-DNDUWD��3HQHUELW�6DOHPED�(PSDW��

6XSDU\DQWR� �������� .HZLUDXVDKDDQ� .RQVHS� GDQ�
5HDOLWD� SDGD� 8VDKD� .HFLO�� %DQGXQJ��
3HQHUELW�$OIDEHWD���

6XU\D�� 0�� �������� 3VLNRORJL� 3HPEHODMDUDQ� GDQ�
3HQJDMDUDQ�� %DQGXQJ�� 3XVWDND� %DQL�
4XUDLV\��

6WHZDUG�� 7�� $�� �������� ,QWHOOHFWXDO� &DSLWDO�� 7KH�
1HZ� :HDOWK� RI� 2UJDQL]DWLRQV�� /RQGRQ��
1LFKRODV�%UHDOH\�3XEOLVKLQJ�/LPLWHG��

7KH�$PHULFDQ�+HULWDJH�'LFWLRQDU\�RI�7KH�(QJOLVK�
/DQJXDJH���������%RVWRQ��+RXJKWRQ�0LIIOLQ�
&RPSDQ\���

7LP� 'RVHQ� $GSHQ� 83,� �������� 0DQDMHPHQ�
SHQGLGLNDQ��%DQGXQJ��3HQHUELW�$OIDEHWD��
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