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+DN�&LSWD�GLOLQGXQJL�XQGDQJ�XQGDQJ 

'LODUDQJ�PHPSHUEDQ\DN�DWDX�PHPLQGDKNDQ�VHEDJLDQ�DWDX�VHOXUXK�

LVL� EXNX� LQL� GDODP� EHQWXN� DSDSXQ� GDQ� GHQJDQ� FDUD� DSDSXQ��

WHUPDVXN�PHPIRWRNRSL��PHUHNDP��DWDX�GHQJDQ�WHNQLN�SHUHNDPDQ�

ODLQQ\D�WDQSD�VHL]LQ�WHUWXOLV�GDUL�SHQHUELW 
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3DUD�3HPEDFD�\DQJ�7HUKRUPDW� 

6HODPDW�GDWDQJ�GL�GDODP�KDODPDQ�KDODPDQ�EXNX�LQL�\DQJ�EHUMXGXO�

�&HJDK� 6WXQWLQJ��� .DPL� VDQJDW� EHUWHULPD� NDVLK� DWDV� PLQDW� GDQ�

ZDNWX� \DQJ� $QGD� OXDQJNDQ� XQWXN� PHQMHODMDKL� LVX� \DQJ� VDQJDW�

SHQWLQJ�LQL�EHUVDPD�NDPL� 

 

6WXQWLQJ�� VHEDJDL� PDVDODK� NHVHKDWDQ� PDV\DUDNDW�� WHODK� PHQMDGL�

VDODK� VDWX� WDQWDQJDQ� VHULXV�\DQJ�GLKDGDSL�ROHK�EDQ\DN�QHJDUD�GL�

VHOXUXK�GXQLD��%XNDQ�KDQ\D�PDVDODK�ILVLN��VWXQWLQJ�MXJD�PHPLOLNL�

GDPSDN�\DQJ�PHQGDODP�SDGD�SHUNHPEDQJDQ�DQDN�DQDN�GDQ�PDVD�

GHSDQ� PHUHND�� 2OHK� NDUHQD� LWX�� SHPDKDPDQ� \DQJ� PHQGDODP�

WHQWDQJ�SHQ\HEDE��NRQVHNXHQVL��VHUWD�ODQJNDK�ODQJNDK�SHQFHJDKDQ�

VWXQWLQJ�VDQJDWODK�SHQWLQJ� 

 

'DODP� EXNX� LQL�� NDPL� EHUXVDKD� XQWXN� PHPEHULNDQ� SDQGXDQ�

NRPSUHKHQVLI�WHQWDQJ�VWXQWLQJ��\DQJ�PHOLSXWL�LQIRUPDVL�PHQJHQDL�

GHILQLVL� VWXQWLQJ�� SHQ\HEDE�� GDPSDN� MDQJND� SDQMDQJ�� GDQ�� \DQJ�

SDOLQJ� SHQWLQJ�� FDUD� PHQGHWHNVL� GDQ� VWUDWHJL� SHQFHJDKDQ� \DQJ�

HIHNWLI�� .DPL� EHUKDUDS� EXNX� LQL� DNDQ� PHQMDGL� VXPEHU� ZDZDVDQ�

\DQJ� EHUKDUJD� EDJL� RUDQJWXD�� SHQGLGLN�� WHQDJD� NHVHKDWDQ�� GDQ�

VHPXD�SLKDN�\DQJ�SHGXOL�WHUKDGDS�NHVHMDKWHUDDQ�DQDN�DQDN� 

 

.DPL�EHUKDUDS�EXNX� LQL�DNDQ�PHPEHULNDQ�SDQGDQJDQ�\DQJ�OHELK�

EDLN��PHPRWLYDVL� WLQGDNDQ� Q\DWD��PHUDQJVDQJ� SHUXEDKDQ� SRVLWLI��

GDQ�PHQJKDSXV� VWLJPD�� VHKLQJJD� NLWD� GDSDW�PHODQJNDK� EHUVDPD�

PHQXMX�PDVD�GHSDQ�\DQJ�OHELK�FHUDK�XQWXN�JHQHUDVL�PHQGDWDQJ� 
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LQL�� 6HPRJD� EXNX� LQL� EHUPDQIDDW� GDQ�PHQGRURQJ� WLQGDNDQ� \DQJ�

EHUDUWL�GDODP�XSD\D�PHQFHJDK�VWXQWLQJ� 
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$� 6WXQWLQJ�GDODP�.RQWHNV�*OREDO 

6WXQWLQJ�� VHLULQJ� EHUMDODQQ\D� ZDNWX�� WHODK� PHQMDGL�

SHUPDVDODKDQ� NHVHKDWDQ� JOREDO� \DQJ� PHQGDODP� GDQ�

PHUHVDKNDQ�� ,QL� DGDODK� VHEXDK� IHQRPHQD� \DQJ�PHUXMXN� SDGD�

NHWLGDNVHWDUDDQ� GDODP� SHUWXPEXKDQ� ILVLN� VHRUDQJ� DQDN� \DQJ�

PHQJDODPL� NHWHUODPEDWDQ� GDODP� PHQFDSDL� SRWHQVLQ\D� VHFDUD�

SHQXK��6WXQWLQJ�ELDVDQ\D� WHUMDGL�SDGD�DQDN�DQDN�\DQJ�EHUXVLD�

GL�EDZDK� OLPD�WDKXQ��VDDW�SHULRGH�SHUNHPEDQJDQ�\DQJ�VDQJDW�

SHQWLQJ� GDODP� NHKLGXSDQ� VHVHRUDQJ�� )HQRPHQD� LQL�

PHQFHUPLQNDQ�GDPSDN�EXUXN�GDUL�NXUDQJQ\D�JL]L�\DQJ�FXNXS�

VHODPD�PDVD�SHUWXPEXKDQ�DQDN�DQDN� 

0HQXUXW�GDWD�\DQJ�GLWHUELWNDQ�ROHK�2UJDQLVDVL�.HVHKDWDQ�

'XQLD� �:+2�� SDGD� WDKXQ� ������ VHNLWDU� ���� DQDN� GL� VHOXUXK�

GXQLD�PHQJDODPL�VWXQWLQJ��$QJND�LQL�PHQFHUPLQNDQ�OHELK�GDUL�

����MXWD�DQDN�\DQJ�PHQJKDGDSL�ULVLNR�SHUWXPEXKDQ�ILVLN�\DQJ�

WHUKDPEDW�� $QJND� LQL� \DQJ� VDQJDW� WLQJJL� DGDODK� VXDWX�

SHULQJDWDQ� EDJL� PDV\DUDNDW� LQWHUQDVLRQDO� EDKZD� PDVDODK� LQL�

EHOXP�WHUVHOHVDLNDQ�GDQ�SHUOX�SHUKDWLDQ�OHELK�ODQMXW�� 

6WXQWLQJ�WLGDN�WHUMDGL�VHFDUD�WLED�WLED��$GD�VHMXPODK�IDNWRU�

NRPSOHNV� \DQJ� EHUNRQWULEXVL� WHUKDGDS� PXQFXOQ\D� VWXQWLQJ�

SDGD� DQDN�DQDN�� 6DODK� VDWXQ\D� DGDODK� NXUDQJQ\D� DVXSDQ� JL]L�

\DQJ�PHPDGDL�� \DQJ�PHQFDNXS� NHNXUDQJDQ� SURWHLQ�� YLWDPLQ��

GDQ� PLQHUDO� SHQWLQJ�� 'L� EDQ\DN� NDVXV�� DQDN�DQDN� \DQJ�

PHQGHULWD� VWXQWLQJ�PHPLOLNL� GLHW� \DQJ� UHQGDK� DNDQ�PDNDQDQ�

EHUJL]L�GDQ�VHULQJNDOL�NXUDQJQ\D�DNVHV�WHUKDGDS�PDNDQDQ�\DQJ�
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$� 3HQGDKXOXDQ 

3HQLODLDQ� VWDWXV� JL]L� DWDX� SHQLDOLDQ� SHUWXPEXKDQ� DQDN�

PHQFDNXS� SHQLPEDQJDQ� EHUDW� EDGDQ� GDQ� SHQJXNXUDQ� WLQJJL�

EDGDQ� DWDX� SDQMDQJ� EDGDQ� GDQ�GLEDQGLQJNDQ� GHQJDQ� VWDQGDU�

SHUWXPEXKDQ�� 7XMXDQ�SHQLDOLDQ� LQL� DGDODK�XQWXN�PHQHQWXNDQ�

DSDNDQ� EDOLWD� DWDX� DQDN� WXPEXK� VHFDUD� QRUPDO� DWDX�PHPLONL�

PDVDODK�SHUWXPEXKDQ� DWDX� NHPXQJNLQDQ� DGD� NHFHQGHUXQJDQ�

PDVDODK�SHUWXPEXKDQ�\DQJ�SHUOX�GLWDQJDQL� 

0HQLODL� SHUWXPEXKDQ� MLND� WLGDN� GLGXNXQJ� ROHK� WLQGDN�

ODQMXW�\DQJ� VHVXDL�PDND� WLGDN�GDSDW�PHQLQJNDWNDQ� VWDWXV�JL]L�

GDQ� NHVHKDWDQ� DQDN�� 3DGD� PDVD� ODOX�� UXMXNDQ� SHUWXPEXKDQ�

GLNHPEDQJNDQ� PHQJJXQDNDQ� GDWD� GDUL� VXDWX� QHJDUD� GHQJDQ�

PHQJXNXU� FRQWRK� DQDN�DQDN� \DQJ� GLDQJJDS� VHKDW� WDQSD�

PHPSHUKDWLNDQ�FDUD�KLGXS�GDQ�OLQJNXQJDQ�PHUHND� 

$NDQ� WHWDSL� VDDW� LQL� PXODL� WDKXQ� ����� VXGDK�

GLSHUNHQDONDQ� VWDQGDU� SHUWXPEXKDQ� EDUX� \DQJ� GLGDVDUNDQ�

SDGD�VWDQGDU�SHUWXPEXKDQ�DQDN��:+2��������0DQIDDW�VWDQGDU�

SHUWXPEXKDQ� EDUX� DQWDUD� ODLQ� \DLWX�� VHFDUD�GLQL� GDQ� VHQVLWLYH�

GDSDW� PHQJLGHQWLILNDVL� DQDN� SHQGHN� GDQ� JHPXN� DWDX� VDQJDW�

JHPXN�� VWDQGDU� EDUX� VHSHUWL� ,07� VDQJDW� EHUJXQD� XQWXN�

PHQJXNXU�NHJHPXNDQ�GDQ�JUDILN�ODMX�SHUWXPEXKDQ�DQDN�\DQJ�

GLKDUDSNDQ�GDUL�ZDNWX�NH�ZDNWX�GDSDW�PHQJLGHQWLILNDVL� 
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$� 3HQGDKXOXDQ 

�� *L]L�%XUXN��$QFDPDQ�7HUKDGDS�.HVHKDWDQ�$QDN 

*L]L� EXUXN� GDQ� VWXQWLQJ� SDGD� DQDN� DGDODK� GXD�

PDVDODK� NHVHKDWDQ� \DQJ� VDQJDW� VHULXV� GDQ� PHQDQWDQJ� GL�

VHOXUXK� GXQLD�� 0HUHND� PHPLOLNL� GDPSDN� \DQJ� VLJQLILNDQ�

WHUKDGDS�NHVHKDWDQ��SHUNHPEDQJDQ��GDQ�PDVD�GHSDQ�DQDN�

DQDN��6HEDJDL�PDVDODK�JOREDO�\DQJ�PHQGDODP��JL]L�EXUXN�GDQ�

VWXQWLQJ� EXNDQ� KDQ\D�PHQMDGL� SHUKDWLDQ� VHNWRU� NHVHKDWDQ��

WHWDSL� MXJD� SHUKDWLDQ� VRVLDO�� HNRQRPL�� GDQ� SROLWLN�� NDUHQD�

GDPSDNQ\D�\DQJ�PHOXDV�WHUKDGDS�PDV\DUDNDW�GDQ�QHJDUD� 

*L]L� EXUXN� DGDODK� NRQGLVL� NHWLND� WXEXK� WLGDN�

PHQGDSDWNDQ� QXWULVL� \DQJ� FXNXS� DWDX� QXWULVL� \DQJ� WHSDW�

XQWXN� WXPEXK� GDQ� EHUNHPEDQJ� GHQJDQ� EDLN�� ,QL� WHUMDGL�

NHWLND�DVXSDQ�PDNDQDQ�WLGDN�PHQFXNXSL�XQWXN�PHPHQXKL�

NHEXWXKDQ�QXWULVL�GDVDU�WXEXK��VHSHUWL�SURWHLQ��YLWDPLQ��GDQ�

PLQHUDO�� *L]L� EXUXN� EXNDQ� KDQ\D� PDVDODK� NXUDQJQ\D�

PDNDQDQ�� WHWDSL� MXJD� PDVDODK� SROD� PDNDQ� \DQJ� WLGDN�

VHLPEDQJ� 

6DODK� VDWX� NRQVHNXHQVL� SDOLQJ� VHULXV� GDUL� JL]L� EXUXN�

DGDODK� PHOHPDKQ\D� VLVWHP� NHNHEDODQ� WXEXK� DQDN�DQDN��

$QDN�DQDN� GHQJDQ� JL]L� EXUXN� FHQGHUXQJ� OHELK� UHQWDQ�

WHUKDGDS� LQIHNVL� GDQ� SHQ\DNLW� NDUHQD� WXEXK� PHUHND� WLGDN�

PHPLOLNL�VXPEHU�GD\D�\DQJ�FXNXS�XQWXN�PHODZDQ�SDWRJHQ��

$NLEDWQ\D�� PHUHND� VHULQJ� PHQJDODPL� LQIHNVL� VDOXUDQ�

*,=,�%858.�'$1�
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$� 3HQGDKXOXDQ 

0DVD�EDOLWD�DGDODK�SHULRGH�NULWLV�GDODP�NHKLGXSDQ�DQDN�

DQDN�� ,QL� DGDODK� VDDW� SHUWXPEXKDQ� ILVLN� GDQ� SHUNHPEDQJDQ�

PHQWDO�PHUHND�PHQFDSDL�SXQFDNQ\D��6HODPD�SHULRGH�LQL��DQDN�

DQDN�PXODL�EHODMDU�EHUMDODQ��EHUELFDUD��GDQ�EHULQWHUDNVL�GHQJDQ�

GXQLD� GL� VHNLWDU� PHUHND�� 0DVD� LQL� MXJD� PHUXSDNDQ� ZDNWX� GL�

PDQD�DQDN�DQDN�VDQJDW�UHQWDQ�WHUKDGDS�EHUEDJDL�SHQ\DNLW�GDQ�

NRQGLVL� NHVHKDWDQ�� 7XEXK� PHUHND� PDVLK� GDODP� SURVHV�

PHPEDQJXQ� VLVWHP� NHNHEDODQ� \DQJ� NXDW�� GDQ� PHUHND�

FHQGHUXQJ� OHELK� UHQWDQ� WHUKDGDS� LQIHNVL� GDQ� JDQJJXDQ�

NHVHKDWDQ�ODLQQ\D� 

3HQWLQJQ\D�SHUDZDWDQ�\DQJ�EDLN�VHODPD�PDVD�EDOLWD�WLGDN�

ELVD� GLDEDLNDQ�� 6HWLDS� WLQGDNDQ� \DQJ� GLDPELO� XQWXN� PHQMDJD�

NHVHKDWDQ� GDQ� PHQJDWDVL� SHQ\DNLW� DWDX� PDVDODK� NHVHKDWDQ�

VHODPD�PDVD�LQL�DNDQ�EHUGDPSDN�EHVDU�SDGD�SHUNHPEDQJDQ�GDQ�

NXDOLWDV�KLGXS�DQDN� WHUVHEXW�GL�PDVD�PHQGDWDQJ��2OHK�NDUHQD�

LWX�� SHQWLQJ� XQWXN� PHPLOLNL� SHQGHNDWDQ� \DQJ� KROLVWLN� GDQ�

WHUSDGX�GDODP�PDQDMHPHQ�NHVHKDWDQ�EDOLWD� 

0DQDMHPHQ� WHUSDGX� EDOLWD� VDNLW� �07%6�� DGDODK�

SHQGHNDWDQ� \DQJ� PHQFDNXS� EHUEDJDL� DVSHN� SHUDZDWDQ�

NHVHKDWDQ� DQDN�DQDN�� WHUPDVXN� SHQFHJDKDQ�� SHQJREDWDQ��

SHPDQWDXDQ��GDQ�SHQGLGLNDQ��3HQGHNDWDQ�LQL�GLUDQFDQJ�XQWXN�

PHPDVWLNDQ�EDKZD�VHWLDS�EDOLWD�PHQGDSDWNDQ�SHUDZDWDQ�\DQJ�

VHVXDL�GHQJDQ�NHEXWXKDQ�PHUHND�VHFDUD�KROLVWLN� 
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$� 7DNVRQRPL�.HORU 

 

 

*DPEDU����.HORU 

.HUDMDDQ � 3ODQWDH 

'LYLVL �� 0DJQROLRSK\WD�DWDX�$QJLRVSHUPDH 

.HODV �� 0DJQROLRSVLGD 

2UGR �� %UDVVLFDOHV 

)DPLOL �� 0RULQJDFHDH 

*HQXV �� 0RULQJD 

6SHVLHV �� 0RULQJD�ROHLIHUD 

 

%� .RPSRVLVL�.HORU 

0RULQJD�ROHLIHUD��\DQJ�OHELK�GLNHQDO�VHEDJDL�NHORU��DGDODK�

VXPEHU�QXWULVL� \DQJ� VDQJDW�ND\D�GDQ� VHULQJ�GLDQJJDS� VHEDJDL�

�VXSHUIRRG��� .RPSRVLVL� QXWULVL� NHORU� GDSDW� EHUYDULDVL� VHGLNLW�

.(/25��$/7(51$7,)�
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$� *DUDP 

*DUDP� DGDODK� VHQ\DZD� NLPLD� \DQJ� XPXPQ\D� GLNHQDO�

VHEDJDL� QDWULXP� NORULGD� �1D&O��� ,QL� DGDODK� EDKDQ�GDSXU� \DQJ�

VDQJDW� XPXP� GLJXQDNDQ� VHEDJDL� SHQ\HGDS� PDNDQDQ� GDQ�

SHQJDZHW��VHUWD�XQWXN�EHUEDJDL�WXMXDQ�ODLQQ\D��*DUDP�PHPLOLNL�

UDVD�\DQJ�DVLQ�GDQ�GDSDW�PHQLQJNDWNDQ�FLWDUDVD�PDNDQDQ��6HODLQ�

GLJXQDNDQ� GDODP� PHPDVDN�� JDUDP� PHPLOLNL� EHUEDJDL�

SHQJJXQDDQ�� WHUPDVXN� GDODP� LQGXVWUL�� SHQJRODKDQ� PDNDQDQ��

SHQJDZHWDQ� PDNDQDQ�� SHQJRODKDQ� NLPLD�� GDQ� EDKNDQ� GDODP�

EHEHUDSD� DSOLNDVL� NHGRNWHUDQ��1DPXQ�� NRQVXPVL� JDUDP� \DQJ�

EHUOHELKDQ� GDSDW� PHPLOLNL� GDPSDN� QHJDWLI� SDGD� NHVHKDWDQ��

VHSHUWL� SHQLQJNDWDQ� WHNDQDQ� GDUDK� GDQ� ULVLNR� SHQ\DNLW�

NDUGLRYDVNXODU�� 

$GD�EHUEDJDL�MHQLV�JDUDP�\DQJ�GLJXQDNDQ�GDODP�EHUEDJDL�

DSOLNDVL� 

�� *DUDP�0HMD 

*DUDP�PHMD�DGDODK�JDUDP�GDSXU�\DQJ�SDOLQJ�XPXP�

GLJXQDNDQ�GDODP�GDSXU�VHKDUL�KDUL��,QL�ELDVDQ\D�EHUEHQWXN�

NULVWDO� KDOXV� GDQ� GLJXQDNDQ� XQWXN� PHPEHUL� UDVD� SDGD�

PDNDQDQ� 

�� *DUDP�/DXW 

*DUDP�ODXW�GLDPELO�GDUL�SHQJXDSDQ�DLU�ODXW�GDQ�VHULQJ�

GLNHWDKXL� PHPLOLNL� UDVD� \DQJ� VHGLNLW� EHUEHGD� GDQ� WHNVWXU�

\DQJ�OHELK�NDVDU�GLEDQGLQJNDQ�JDUDP�PHMD�ELDVD� 

  

*$5$0�'$1�

.$,7$11<$�'(1*$1�

67817,1* 
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$� 3HQGDKXOXDQ 

,NDQ�� GHQJDQ� NHDQHNDUDJDPDQ� MHQLV� GDQ� QXWULVL� \DQJ�

ND\D��WHODK�PHQMDGL�VXPEHU�QXWULVL�XWDPD�EDJL�PDQXVLD�VHODPD�

EHUDEDG�DEDG��'L�VHOXUXK�GXQLD��EXGD\D�EXGD\D�EHUEHGD�WHODK�

PHQJJDQWXQJNDQ�GLUL�SDGD�LNDQ�VHEDJDL�VXPEHU�SURWHLQ�XWDPD�

GDODP� GLHW� PHUHND�� .HXQJJXODQ� LNDQ� VHEDJDL� PDNDQDQ�

EHUNXDOLWDV� WLQJJL� WHUOHWDN� SDGD� NDQGXQJDQ� SURWHLQQ\D� \DQJ�

WLQJJL�� DVDP� OHPDN� RPHJD��� \DQJ� EHUPDQIDDW�� VHUWD� EHUDJDP�

YLWDPLQ�GDQ�PLQHUDO�\DQJ�PHPEHULNDQ�PDQIDDW�NHVHKDWDQ�\DQJ�

EHVDU�EDJL�WXEXK�PDQXVLD� 

'DODP� NRQWHNV� SHUNHPEDQJDQ� JOREDO� \DQJ� FHSDW��

SHQLQJNDWDQ�NHVDGDUDQ�DNDQ�SHQWLQJQ\D�PHQMDJD�NHVHKDWDQ�GDQ�

JL]L�WHODK�PHPSHUNXDW�SHUDQ�LNDQ�VHEDJDL�SLOLKDQ�PDNDQDQ�\DQJ�

SHQWLQJ�� 'L� VDPSLQJ� LWX�� XSD\D� XQWXN�PHQMDJD� NHEHUODQMXWDQ�

VXPEHU� GD\D� SHULNDQDQ� WHODK� PHQGRURQJ� SUDNWLN� SHULNDQDQ�

\DQJ�EHUWDQJJXQJ�MDZDE�XQWXN�PHOLQGXQJL�HNRVLVWHP�ODXW�\DQJ�

UDSXK�� 2OHK� NDUHQD� LWX�� PHPDKDPL� SRWHQVL� OXDU� ELDVD� LNDQ�

VHEDJDL� VXPEHU� SURWHLQ� XWDPD� DGDODK� ODQJNDK� SHQWLQJ� GDODP�

PHPDVWLNDQ� NHVHKDWDQ� GDQ� NHEHUODQMXWDQ� EDJL� PDQXVLD� GDQ�

SODQHW�NLWD� 

 

%� .RPSRVLVL�,NDQ 

,NDQ� WHODK� PHQMDGL� EDJLDQ� WDN� WHUSLVDKNDQ� GDUL� GLHW�

PDQXVLD� VHSDQMDQJ� VHMDUDK�� GDQ� DGD� EDQ\DN� DODVDQ� PHQJDSD�

LNDQ� GLDQJJDS� VHEDJDL� VXPEHU� QXWULVL� \DQJ� VDQJDW� EDLN� EDJL�

,.$1��680%(5�3527(,1�

+(:$1,�8178.�

67817,1* 
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$� 3HQGDKXOXDQ 

5HPSDK�UHPSDK� WHODK� PHQMDGL� EDJLDQ� LQWHJUDO� GDUL�

EHUEDJDL�PDVDNDQ�GL�VHOXUXK�GXQLD�VHODPD�ULEXDQ�WDKXQ��6HODLQ�

PHPEHULNDQ�UDVD�GDQ�DURPD�\DQJ�OH]DW�SDGD�KLGDQJDQ��UHPSDK�

UHPSDK� MXJD� WHODK� GLNHQDO� VHFDUD� WUDGLVLRQDO� NDUHQD� SRWHQVL�

NHVHKDWDQQ\D� \DQJ� OXDU� ELDVD�� 6DODK� VDWX� PDQIDDW� NHVHKDWDQ�

\DQJ� VHPDNLQ� PHQGDSDWNDQ� SHUKDWLDQ� DGDODK� NHPDPSXDQ�

UHPSDK�UHPSDK�VHEDJDL�LPXQRPRGXODWRU� 

,PXQRPRGXODWRU� DGDODK� ]DW� DWDX� DJHQ� \DQJ� GDSDW�

PHQJDWXU� DNWLYLWDV� VLVWHP� NHNHEDODQ� WXEXK�� 6LVWHP� NHNHEDODQ�

WXEXK� DGDODK� SHUWDKDQDQ� DODPL� WXEXK� WHUKDGDS� LQIHNVL� GDQ�

SHQ\DNLW��GDQ� LPXQRPRGXODWRU�GDSDW�PHPEDQWX�PHPSHUNXDW�

DWDX� PHQJDWXU� UHVSRQV� NHNHEDODQ� WXEXK� WHUKDGDS� DQFDPDQ�

NHVHKDWDQ��5HPSDK�UHPSDK��VHSHUWL�NXQ\LW��MDKH��EDZDQJ�SXWLK��

PHULFD�� GDQ� EDQ\DN� ODLQQ\D�� WHODK� PHQDULN� SHUKDWLDQ� SHQHOLWL�

PHGLV� NDUHQD� NHPDPSXDQQ\D� GDODP� PHPHQJDUXKL� VLVWHP�

NHNHEDODQ�WXEXK� 

%HEHUDSD�NRPSRQHQ�DNWLI�GDODP�UHPSDK�UHPSDK��VHSHUWL�

NXUNXPLQ� GDODP� NXQ\LW� DWDX� JLQJHURO� GDODP� MDKH�� WHODK�

GLWHPXNDQ� PHPLOLNL� VLIDW� DQWLLQIODPDVL�� DQWLRNVLGDQ�� GDQ�

DQWLPLNURED�� 6LIDW�VLIDW� LQL� GDSDW� PHPEDQWX� PHODZDQ� LQIHNVL��

PHQJXUDQJL� SHUDGDQJDQ�� GDQ� PHQLQJNDWNDQ� IXQJVL� VLVWHP�

NHNHEDODQ�WXEXK��2OHK�NDUHQD�LWX��SHQJJXQDDQ�UHPSDK�UHPSDK�

GDODP�GLHW�VHKDUL�KDUL�GDSDW�PHQMDGL�VDODK�VDWX�FDUD�DODPL�XQWXN�

+(5%$/�5(03$+�8178.�

.(.(%$/$1�78%8+ 
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$U\DVWXWL��$��$��6��$���&DK\DZDWL��3��1���	�3HUPDWDQDQGD��3��$��1��

.���������$XJXVW���&DGUH�7UDLQLQJ�LQ�0DQDJLQJ�7RGGOHU�0RWKHU�

&ODVVHV� LQ� .HUWD� 3D\DQJDQ� 9LOODJH�� *LDQ\DU�� ,Q�:$5'6� ������

3URFHHGLQJV�RI�WKH��QG�:DUPDGHZD�5HVHDUFK�DQG�'HYHORSPHQW�

6HPLQDU��:$5'6������-XQH�������'HQSDVDU�%DOL��,QGRQHVLD��9RO��

������(XURSHDQ�$OOLDQFH�IRU�,QQRYDWLRQ� 

%DKUXGGLQ�� $��� =XOILNDU�� 0�=��� 5DKPDQ��0�0��� $ELGLQ�� =�� ��������

0RULQJD� ROHLIHUD�� $� SRWHQWLDO� FURS� IRU� VXVWDLQDEOH� DJULFXOWXUH�

DQG�OLYHOLKRRGV��3ODQWV��3HRSOH��3ODQHW���������������� 

&DK\DZDWL�� 3�1��� 3HUPDWDQDQGD�� 3�$�1�.�� �������� 3HQGDPSLQJDQ�

.DGHU� 3RV\DQGX� GDODP� 3HQHUDSDQ� *L]L� 6HLPEDQJ� GDQ�

3HPDQWDXDQ�7XPEXK�.HPEDQJ�$QDN��:DUPDGHZD�0LQLVWHULXP�

0HGLFDO�-RXUQDO���������������� 

&DK\RQR��'���3HUPDWDQDQGD��3��$��1��.���=XOID\HQL��=���	�0DV
�XG��

,�� $�� �������� $QDO\VLV� RI� XQGHUVWDQGLQJ� RI� HTXDO� QXWULWLRQ�

NQRZOHGJH�DPRQJ�IDPLO\�PHPEHUV�RQ�D�KHDOWKFDUH�OHYHO��6FLHQFH�

0LGZLIHU\����������������� 

&RQR�� (�*��� 1DKDN�� 0�3�0��� *DWXP�� $�0�� �������� +XEXQJDQ�

5LZD\DW�3HQ\DNLW�,QIHNVL�GHQJDQ�6WDWXV�*L]L�SDGD�%DOLWD�8VLD����

��� %XODQ� GL� 3XVNHVPDV� 2HSRL� .RWD� .XSDQJ�� &+0.� +HDOWK�

-RXUQDO�������������� 

)OHN�� $�� �������� &KLOGUHQ� :LWK� 3RRU� 1XWULWLRQ�� 'LDNVHV� GDUL�

KWWS���KHDOWK\HDWLQJ�VIJDWH�FRP�� FKLOGUHQ�SRRU�QXWULWLRQ�

�����KWPO� 

+DGLZLMD\D��+����������3HQJHPEDQJDQ�3URGXN�2ODKDQ�'DXQ�.HORU�

�0RULQJD�ROHLIHUD��PHQMDGL�6WLN��-XUQDO�,OPLDK�3HQGLGLNDQ�)LVLND�

$O�%LUXQL������������������ 

,NDWDQ�'RNWHU�$QDN�,QGRQHVLD����������%DJDLPDQD�0HQDQJDQL�'LDUH�

SDGD� $QDN�� $YDLODEOH� DW��

KWWSV���ZZZ�LGDL�RU�LG�DUWLNHO�NOLQLN�NHOXKDQ�

DQDN�EDJDLPDQD�PHQDQJDQL�GLDUH�SDGD�DQDN 



�� 
 

,NDWDQ�'RNWHU�$QDN�,QGRQHVLD����������3HQWLQJQ\D�0HQJDWXU�-DGZDO�

0DNDQ� $QDN�� $YDLODEOH� DW��

KWWSV���ZZZ�LGDL�RU�LG�DUWLNHO�NOLQLN�DVL�SHQWLQJQ\D�

PHQJDWXU�MDGZDO�PDNDQ�DQDN 

,NDWDQ�'RNWHU�$QDN� ,QGRQHVLD�� ��������'HWHNVL�$ZDO�6HVDN�1DSDV�

SDGD� $QDN� GHQJDQ� 3QHXPRQLD�� $YDLODEOH� DW��

KWWSV���ZZZ�LGDL�RU�LG�DUWLNHO�VHSXWDU�NHVHKDWDQ�

DQDN�KLWXQJ�QDSDV�DQDN�GHWHNVL�DZDO�VHVDN�QDSDV�SDGD�DQDN�

GHQJDQ�SQHXPRQLD 

,VPRHGLMDQWR����������'HPDP�SDGD�$QDN��6DUL�3HGLDWUL������������� 

.HPHQWHULDQ� .HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD� �������� %XNX� %DJDQ�

0DQDMHPHQ�7HUSDGX�%DOLWD�6DNLW��07%6���-DNDUWD��.HPHQWHULDQ�

.HVHKDWDQ�5HSXEOLN�,QGRQHVLD� 

.HPHQWHULDQ� .HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD�� �������� .HSXWXVDQ�

0HQWHUL� .HVHKDWDQ� 5,� +.�������0(1.(6����������� WHQWDQJ�

3HGRPDQ� 1DVLRQDO� 3HOD\DQDQ� .HGRNWHUDQ� 7DWD� /DNVDQD�

6WXQWLQJ��-DNDUWD��.HPHQWHULDQ�.HVHKDWDQ�5HSXEOLN�,QGRQHVLD� 

/HVWDULQL��$���	�5XVQL��1��:����������3HPEHUGD\DDQ�.DGHU�3RV\DQGX�

GDODP�3HQFHJDKDQ�6WXQWLQJ�SDGD�0DVD�3DQGHPL�&29,'����GL�

%DQMDU� %DWXULWL� 7HQJDK�� 'HVD� %DWXULWL�� .HUDPELWDQ�� 7DEDQDQ��

-XUQDO�6HZDND�%KDNWL����$SULO�����²�� 

3DQGLW��,�*�6����������7HNQRORJL�SHQDQJDQDQ�GDQ�SHQJRODKDQ�LNDQ��

'HQSDVDU��37�%DOL�3RVW 

3DQGLW��,�*��6���3HUPDWDQDQGD��3�$�1�.����������7KH�1LOD�1\DW�1\DW��

%DOLQHVH� 6SHFLDO� )RRG� &RQWDLQV� *RRG� 1XWULWLRQ� DQG� +LJK�

2UJDQROHSWLF�4XDOLW\��,Q��3URFHHGLQJV�RI�,QWHUQDWLRQDO�&RQIHUHQFH�RI�

6RFLDO�6FLHQFH��,&266�������(XURSHDQ�$OOLDQFH�IRU�,QRYDWLRQ�������� 

3'327-,�� ��������5DPXDQ�+HUEDO�$ODPL�\DQJ�$PDQ�XQWXN�$QDN�

VHEDJDL� $OWHUQDWLI� 3HQXUXQ� 'HPDP� GDQ� 3HUHGD� %DWXN�3LOHN�

\DQJ� (QDN�7LGDN� 3DKLW� GDQ� %DKDQQ\D� 0XUDK� VHUWD� 0XGDK�

'LGDSDWNDQ�� -DNDUWD�� 3HUKLPSXQDQ� 'RNWHU� 3HQJHPEDQJ� 2EDW�

7UDGLVLRQDO�GDQ�-DPX�,QGRQHVLD�� 



�� 

 

3HUPDWDQDQGD�� 3�$�1�.�� $U\DVWXWL�� $�$�6�$��&DK\DZDWL�� 3�1���

8GL\DQL��'�3�&���:LMD\D��'���3DQGLW�� ,�*�6���:LUDMD\D��$�$�1�0��

�������� 3K\WRFKHPLFDO� DQG� $QWLR[LGDQW� &DSDFLW\� 7HVW� RQ�

7XUPHULF� ([WUDFW� �&XUFXPD� ORQJD�� 7UDGLWLRQDOO\� 3URFHVVHG� LQ�

%DOL��-RXUQDO�RI�3K\VLFV��&RQIHUHQFH�6HULHV�9RO�������,23�3XEOLVKLQJ��� 

3HUPDWDQDQGD��3��$��1��.�� ��������*DPEDUDQ�3HQJJXQDDQ�+HUEDO�

2OHK�0DV\DUDNDW�3HGHVDDQ�%DOL�� 6\QWD[�/LWHUDWH�� -XUQDO� ,OPLDK�

,QGRQHVLD������������������ 

3HUPDWDQDQGD��3�$�1�.���3DQGLW��,�*�6����������1XWULWLRQDO�6WDWXV�RI�

&KLOGUHQ� $JH� ���� <HDUV� 2OG� LQ� /RFDO� 9LOODJH�� -XUQDO� 3HQHOLWLDQ�

3HQGLGLNDQ�,3$����������������� 

3HUPDWDQDQGD�� 3�$�1�.��� 3DQGLW�� ,�*�6��� 5LDQGUD�� 1�3�,�.�� ��������

3HQFHJDKDQ� 6WXQWLQJ� SDGD�.HORPSRN�3RV\DQGX�'HVD� %D\XQJ�

*HGH�� .LQWDPDQL�� -RXUQDO� RI� +XPDQ� DQG� (GXFDWLRQ� �-$+(�� ������

��������� 

3XWUD�� 3�$�%��� 6XDUL\DQL�� 1�/�3�� �������� 3HPHWDDQ� 'LVWULEXVL�

.HMDGLDQ�GDQ�5LVLNR�6WXQWLQJ�GL�.DEXSDWHQ�%DQJOL�7DKXQ������

GHQJDQ� 0HQJJXQDNDQ� 6LVWHP� ,QIRUPDVL� *HRJUDILV�� $UFKLYH� RI�

&RPPXQLW\�+HDOWK�������������� 

5DKD\X��$���<XOLGDVDUL��)���3XWUL��$�2���$QJJUDLQL��/���������� 6WXG\�

*XLGH�6WXQWLQJ� GDQ� 8SD\D� 3HQFHJDKDQQ\D� %DJL� 0DKDVLVZD�

.HVHKDWDQ�0DV\DUDNDW��<RJ\DNDUWD��&9�0LQH�� 

6WURKPD\HU��.�/�'���0DJXLUH��-�'���GH�)HUUDQWL��&�5��/HH��-�&���.LUE\��

/���'XULQJ��0�-���+LOO��2�-����������$VVRFLDWLRQ�RI�$OWLWXGH�ZLWK�WKH�

*URZWK�DQG�'HYHORSPHQW�RI�&KLOGUHQ�8QGHU���<HDUV�RI�$JH��$�

6\VWHPDWLF� 5HYLHZ� DQG� 0HWD�$QDO\VLV�� -$0$� 3HGLDWULFV�

�������H�������� 

6ULNDQGL��+XPDLURK��0���6XWDPLKDUGMD��5�7�0�� ��������.DQGXQJDQ�

*LQJHURO� GDQ� 6KRJDRO� GDUL� (NVWUDN� -DKH� 0HUDK� �=LQJLEHU�

RIILFLQDOH�� GHQJDQ� 0HWRGH� 0DVHUDVL� %HUWLQJNDW�� $O�.LPL\D�

����������� 



�� 
 

6XGDUVKDQD�� /��� 0\WKLOL�� 6�� �������� 0RULQJD� ROHLIHUD�� D� UHYLHZ� RQ�

QXWULWLYH�LPSRUWDQFH�DQG�LWV�PHGLFDO�DSSOLFDWLRQ��)RRG�6FLHQFH�DQG�

KXPDQ�ZHOOQHVV��������������� 

6XSHUFKL��&�'���'·,QQRFHQ]R�� 6���*DOHD]]L�� 7�� �������� 7KH� ,PPXQH�

6\VWHP�DQG�0DOQXWULWLRQ��,Q�(VVHQWLDO�&RQFHSWV�LQ�,PPXQRORJ\�

DQG�2QFRORJ\��SS����������� 

6XWLDUL����������$QWKURSRPHWU\�GDQ�'LHWDU\�$VVHVVPHQW��'HQSDVDU��

8QLYHUVLWDV�8GD\DQD�� 

8QLW� .HUMD� .RRUGLQDVL� 1HXURORJL� ,'$,�� �������� 5HNRPHQGDVL�

3HQDWDODNVDQDDQ�.HMDQJ�'HPDP��-DNDUWD��%DGDQ�3HQHUELW�,'$,�� 

<DQWL�� 1��� 3UDPHVZDUL�� *�1�� �������� *DPEDUDQ� 3HULODNX� GDQ�

3HUVHSVL� ,EX� 5XPDK� 7DQJJD� WHUKDGDS� .RQVXPVL� *DUDP�

%HU\RGLXP� GL� :LOD\DK� .HUMD� 3XVNHVPDV� 7RURK� �� .DEXSDWHQ�

*URERJDQ� SDGD� 7DKXQ� ������ 8QQHV� -RXUQDO� RI� 3XEOLF� +HDOWK�

������������� 
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7(17$1*�3(18/,6 

 

GU�� 3DQGH� $\X� 1D\D� .DVLK�

3HUPDWDQDQGD��0�%LRPHG� 

/DKLU�GL�'HQSDVDU�SDGD�WDQJJDO���0DUHW�

������0HQ\HOHVDLNDQ�SHQGLGLNDQ�6��SDGD�

SURJUDP� VWXGL� .HGRNWHUDQ� SDGD� WDKXQ�

�����GDQ�SURIHVL�GRNWHU�SDGD�WDKXQ������

GL� )DNXOWDV� .HGRNWHUDQ� 8QLYHUVLWDV�

8GD\DQD�� 3DGD� WDKXQ� �����������

PHQMDODQNDQ� SURJUDP� LQWHUQVKLS� GL�

5XPDK� 6DNLW� 7LQJNDW� ,9� 6LQJDUDMD� GDQ�

3XVNHVPDV� %DQMDU� ,� 3URYLQVL� %DOL�� %HUKDVLO� PHQ\HOHVDLNDQ�

SHQGLGLNDQ� 6�� 0DVWHU� RI� %LRPHGLFDO� 6FLHQFH� GHQJDQ� NRQVHQWUDVL�

)DUPDNRORJL�SDGD� WDKXQ������GL�)DNXOWDV�.HGRNWHUDQ��.HVHKDWDQ�

0DV\DUDNDW�� GDQ� .HSHUDZDWDQ� 8QLYHUVLWDV� *DGMDK� 0DGD��

<RJ\DNDUWD��6DDW�LQL��DNWLI�PHQJDMDU�GL�SURJUDP�VWXGL�.HGRNWHUDQ�

)DNXOWDV�.HGRNWHUDQ�GDQ�,OPX�.HVHKDWDQ�8QLYHUVLWDV�:DUPDGHZD��

%DOL�� 6HODLQ� PHQJDMDU�� DNWLI� PHQXOLV� EHEHUDSD� NDU\D� LOPLDK� \DQJ�

GLSXEOLNDVLNDQ� SDGD� EHUEDJDL� MXUQDO� QDVLRQDO� GDQ� LQWHUQDVLRQDO�

WHUDNUHGLWDVL�GDQ�DNWLI�PHQMDGL�SHPELFDUD�GDODP�EHUEDJDL�VHPLQDU�

QDVLRQDO� GDQ� LQWHUQDVLRQDO�� � %LGDQJ� LOPX�\DQJ�GLPLQDWL�PHOLSXWL��

)DUPDNRORJL��+HUEDO�0HGLFLQH��.HVHKDWDQ�/LQJNXQJDQ��GDQ�&OLQLFDO�

0HGLFLQH 

  



�� 
 

3URI��'U��,U��,�*GH�6XUDQD\D�3DQGLW��03� 

0HUXSDNDQ� JXUX� EHVDU� SDGD� 3URJUDP�

6WXGL�0DQDMHPHQ� 6XPEHUGD\D� 3HUDLUDQ�

)DNXOWDV� 3HUWDQLDQ� 8QLYHUVLWDV�

:DUPDGHZD� GDQ� NLQL� PHQMDEDW� VHEDJDL�

5HNWRU�8QLYHUVLWDV�:DUPDGHZD�SHULRGH�

�����������%HOLDX�GLODKLUNDQ�GL�6LQJDUDMD�

%DOL�SDGD�WDQJJDO���0DUHW�������5LZD\DW�

SHQGLGLNDQ� GLPXODL� GDUL� 6'� QR� ���

'HQSDVDU� ������������� 6031� ,,� 'HQSDVDU� ������������� 60$1� ��

'HQSDVDU� ������������� 6��� 3URJUDP� 6WXGL� 7HNQRORJL� 3HQJRODKDQ�

+DVLO� 3HUDLUDQ� )DNXOWDV� 3HULNDQDQ� 8QLYHUVLWDV� 5LDX� 3HNDQEDUX� ��

������������ 6��� 3URJUDP� 6WXGL� ,OPX� GDQ� 7HNQRORJL� 3DQJDQ�

8QLYHUVLWDV� *DGMDK� 0DGD� <RJ\DNDUWD� ������������� 6��� 3URJUDP�

6WXGL� ,OPX� .HGRNWHUDQ� %LRPHGLN� NRQVHQWUDVL� ,OPX� .HVHKDWDQ�

0DV\DUDNDW� ������������� 6HODLQ� PHQJDMDU�� DNWLI� PHQXOLV� EHEHUDSD�

NDU\D�LOPLDK�\DQJ�GLSXEOLNDVLNDQ�SDGD�EHUEDJDL�MXUQDO�QDVLRQDO�GDQ�

LQWHUQDVLRQDO� WHUDNUHGLWDVL� GDQ� DNWLI� PHQMDGL� SHPELFDUD� GDODP�

EHUEDJDL� VHPLQDU� QDVLRQDO� GDQ� LQWHUQDVLRQDO�� � %LGDQJ� LOPX� \DQJ�

GLPLQDWL� PHOLSXWL�� 7HNQRORJL� 3DQJDQ�� *L]L�� 3HULNDQDQ�� GDQ�

.HVHKDWDQ�0DV\DUDNDW� 

  



�� 

 

GU�� 1L� 3XWX� ,QGDK� .XVXPDGHZL�

5LDQGUD��6S�$� 

/DKLU� GL� %DGXQJ� SDGD� WDQJJDO� ���

6HSWHPEHU�������3HQGLGLNDQ�6��SURJUDP�

VWXGL�.HGRNWHUDQ�GDQ�SURIHVL� GRNWHU�GL�

VHOHVDLNDQ� SDGD� WDKXQ� ������ NHPXGLDQ�

PHODQMXWNDQ� NH� SURJUDP� VSHVLDOLDVDVL�

�63����,OPX�.HVHKDWDQ�$QDN�SDGD�WDKXQ�

�����KLQJJD������GL�)DNXOWDV�.HGRNWHUDQ�

8QLYHUVLWDV� 8GD\DQD�� 6DDW� LQL�� DNWLI�

PHQJDMDU� GL� SURJUDP� VWXGL�.HGRNWHUDQ�

)DNXOWDV�.HGRNWHUDQ�GDQ�,OPX�.HVHKDWDQ�8QLYHUVLWDV�:DUPDGHZD��

%DOL��SUDNWHN�GRNWHU�VSHVLDOLV�DQDN�GL�5XPDK�6DNLW�6ZDVWD�GDQ�DNWLI�

PHQXOLV� EHEHUDSD� NDU\D� LOPLDK�� 6HODLQ� LWX�� MXJD� DNWLI� PHQMDGL�

QDUDVXPEHU��WHUXWDPD�GDODP�ELGDQJ�LOPX�.HVHKDWDQ�DQDN��%LGDQJ�

LOPX� \DQJ� GLPLQDWL� PHOLSXWL�� .HVHKDWDQ� DQDN�� WXPEXK� NHPEDQJ�

DQDN��GDQ�PDVDODK�JL]L�DQDN� 

 

 


