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.HSHUDZDWDQ� JDZDW� GDUXUDW� DGDODK�SHUDZDWDQ�PHGLV� \DQJ�

GLEHULNDQ� NHSDGD� LQGLYLGX� GDQ� NHOXDUJD� GHQJDQ� NRQGLVL� \DQJ�

PHQJDQFDP�MLZD�DWDX�WLED�WLED�PHQJDQFDP�MLZD��.HDGDDQ�GDUXUDW�

DWDX�NULVLV�DGDODK�VLWXDVL�\DQJ�PHPHUOXNDQ�WLQGDNDQ�VHJHUD�XQWXN�

PHQJKDGDSL� DQFDPDQ� \DQJ� WLGDN� WHUGXJD� WHUKDGDS� Q\DZD� DWDX�

DQJJRWD� WXEXK��.HWHUODPEDWDQ� SHQJREDWDQ�GDSDW�PHPEDKD\DNDQ�

SDVLHQ��PHQ\HEDENDQ�FHGHUD�DWDX�NHPDWLDQ��6XZDUGLDQWR�������� 

3HUVSHNWLI� NHSHUDZDWDQ� JDZDW� GDUXUDW� PHUXSDNDQ�

SDQGDQJDQ� VHFDUD� XWXK� GDUL� SURVHV� NHSHUDZDWDQ� JDZDW� GDUXUDW��

PHQJJDPEDUNDQ� VXGXW� SDQGDQJ� DSOLNDVL� SURVHV� NHSHUDZDWDQ�

JDZDW� GDUXUDW� SURIHVLRQDO� \DQJ� GLODNXNDQ� ROHK� SHUDZDW� NHSDGD�

SDVLHQ� GDUL� EHUEDJDL� DVSHN� VHFDUD� PHQ\HOXUXK�� PHOLSXWL� ELR� 

SVLNR�VRVLR�NXOWXUDO� GDQ� VSLULWXDO�� .HSHUDZDWDQ� JDZDW� GDUXUDW�

PHUXSDNDQ� VDODK� VDWX� EDJLDQ� LQWHJUDO� GDUL� SURIHVL� NHSHUDZDWDQ��

3HUNHPEDQJDQ�NRQVHS�SHQJREDWDQ� WHUXV�EHUODQMXW� VHLULQJ�GHQJDQ�

EHUNHPEDQJQ\D�WHNQRORJL�GDQ�SHQHOLWLDQ�NHSHUDZDWDQ��VHGDQJNDQ�

SHQHUDSDQ�SURVHGXU�SHUWRORQJDQ�SHUWDPD� MXJD�EHUNHPEDQJ�SHVDW�

�,QVDQD�0DULD��.HS��	�:DUGKDQL�������� 

.DVXV� JDZDW� GDUXUDW� \DQJ� GLUDVDNDQ� ROHK� SDVLHQ� GDSDW�

GLEHGDNDQ�PHQMDGL���WLQJNDWDQ�\DLWX�� 

�� 3DVLHQ�JDZDW�GDQ�GDUXUDW�\DLWX�VXDWX�NRQGLVL�\DQJ�GLVHEDENDQ�

ROHK� VXDWX� SHQ\DNLW� GLPDQD� MLND� WLGDN� VHJHUD� PHQGDSDWNDQ�

SHUWRORQJDQ�PDND� SDVLHQ� GDSDW� PHQJDODPL� NHKLODQJDQ� RUJDQ�

WXEXK�NHFDFDWDQ�DWDX�EDKNDQ�VDPSDL�PHQLQJJDO�GXQLD� 
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$� .RQVHS�*DZDW�'DUXUDW 

0DNQD� GDUL� ´JDZDWµ� VHQGLUL� LDODK� VXDWX� NHDGDDQ� \DQJ�

PHQJDQFDP� Q\DZD�� VHGDQJNDQ� ´GDUXUDWµ� LDODK� VHJDOD� VHVXDWX�

\DQJ� SHUOX� DWDXSXQ� VHJHUD� PHQGDSDWNDQ� SHQDQJDQDQ� GDQ�

VHEXDK� WLQGDNDQ� XQWXN� PHQJKLODQJNDQ� DQFDPDQ� Q\DZD�

VHVHRUDQJ�� -DGL�� GDSDW� GL� NDWDNDQ� EDKZD� JDZDW� GDUXUDW�

PHUXSDNDQ�VXDWX�NHDGDDQ�\DQJ�PHQJDQFDP�Q\DZD�VHVHRUDQJ�

GDQ� KDUXV� GLODNXNDQ� WLQGDNDQ� VHVHJHUD� PXQJNLQ� XQWXN�

PHQJKLQGDUL� NHFDFDWDQ� EDKNDQ� NHPDWLDQ� VHVHRUDQJ� �3XWUL��

������ 

.RQVHS�SHOD\DQDQ�JDZDW�GDUXUDW�PHUXSDNDQ�VXDWX�VLVWHP�

DWDX�UDQJNDLDQ�\DQJ�PHQFDNXS�SURVHV�SUD�UXPDK�VDNLW�GDQ�GL�

UXPDK� VDNLW�� 0HODOXL� SHQJNDMLDQ�� LPSOHPHQWDVL�� HYDOXDVL� GDQ�

GRNXPHQWDVL�� PHQJKDVLONDQ� SHUDZDW� \DQJ� EHUWXMXDQ� XQWXN�

PHQFHJDK�NHPDWLDQ�DWDX�FHGHUD�GDQ�GDSDW�PHQVWDELONDQ�SDVLHQ�

NULWLV�XQWXN�UXMXNDQ��/D\DQDQ�GDUXUDW�PHPHUOXNDQ�SHUDZDWDQ�

\DQJ�WHULQWHJUDVL��PXOWLGLVLSOLQ�GDQ�PXOWLSURIHVLRQDO��WHUPDVXN�

NHSHUDZDWDQ��%XWDUEXWDU�HW�DO��������� 

*DZDW�'DUXUDW�DGDODK�NHDGDDQ�NOLQLV�\DQJ�PHPEXWXKNDQ�

WLQGDNDQ� PHGLV� VHJHUD� XQWXN� SHQ\HODPDWDQ� Q\DZD� GDQ� SHQ�

FHJDKDQ� NHFDFDWDQ�� 3HOD\DQDQ� NHJDZDWGDUXUDWDQ� LDODK� VHEXDK�

WLQGDNDQ� PHGLV� \DQJ� GLODNXNDQ� ROHK� SHUDZDW� NRPSHWHQ� GDQ�

SURIHVLRQDO� NHSDGD� SDVLHQ� JDZDW� GDUXUDW� \DQJ�PHPEXWXKNDQ�

SHQDQJDQDQ� VHVHJHUD� PXQJNLQ� XQWXN� PHQ\HODPDWNDQ� Q\DZD�

GDQ� SHQFHJDKDQ� NHFDFDWDQ�� .HJDZDGDUXUDWDQ� PHGLV� DGDODK�

LQVLGHQ� FHGHUD� DWDX� VDNLW� \DQJ� DNXW� GDQ� GDSDW� PHQLPEXONDQ�
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63*'7� DGDODK� VXDWX� VLVWHP� XQWXN� PHQDQJJXODQJL� SDVLHQ�

JDZDW� GDUXUDW� \DQJ� PHQJDFX� SDGD� SULQVLS� EDKZD� PHQJKHPDW�

ZDNWX�DGDODK�PHQJKHPDW�Q\DZD�GDQ�WXODQJ��NDUHQD�ZDNWX�DGDODK�

Q\DZD��2OHK�NDUHQD�LWX��VHWLDS�WLQGDNDQ�JDZDW�GDUXUDW�KDUXV�HILVLHQ�

GDQ�HIHNWLI��GDQ�LQL�GDSDW�GLFDSDL�PHODOXL�OD\DQDQ�SUD�UXPDK�VDNLW��

GL� UXPDK� VDNLW�� GDQ� DQWDU� UXPDK� VDNLW�� DPEXODQV� JDZDW� WHQDJD�

NHVHKDWDQ�� \DQJ� PHQJJXQDNDQ� OD\DQDQ� \DQJ� GLEHULNDQ� ROHK�

PDV\DUDNDW�� PHUXSDNDQ� FRQWRK� �3UDKPDZDWL�� 5DKPDZDWL�� 	�

.KROLQD�������� 

63*'7�WHUGLUL�GDUL�EHEHUDSD�NRPSRQHQ��WHUPDVXN�SHOD\DQDQ�

SUD� UXPDK� VDNLW�� SHOD\DQDQ�GL� UXPDK� VDNLW��GDQ�SHOD\DQDQ� DQWDU�

UXPDK�VDNLW��)DVH�SUD�UXPDK�VDNLW�DGDODK�WDKDS�DZDO�NRQGLVL�JDZDW�

GDUXUDW�VHEHOXP�NRUEDQ�GLEDZD�NH�UXPDK�VDNLW��GDQ�PHPEXWXKNDQ�

DNVHV�� NRPXQLNDVL��SHQDQJJXODQJDQ�GL� WHPSDW�NHMDGLDQ�� HYDNXDVL�

GDQ�WUDQVSRUWDVL��VHUWD�SHUVRQHO�GDQ�RUJDQLVDVL�63*'7�SUD�UXPDK�

VDNLW�WHUGLUL�GDUL�EHEHUDSD�VXEVLVWHP��WHUPDVXN�DNVHV��NRPXQLNDVL��

SHQDQJJXODQJDQ� GL� WHPSDW� NHMDGLDQ�� HYDNXDVL� GDQ� WUDQVSRUWDVL��

SHUVRQHO��GDQ�RUJDQLVDVL��GDQ�PHUXSDNDQ�SHQGHNDWDQ�VLVWHPLN�\DQJ�

EHUJXQD� XQWXN�PHPEDZD� NRUEDQ� JDZDW� GDUXUDW� NH� WHPSDW� \DQJ�

OHELK�DPDQ��6DUWRQR��6XU\DWL��	�2\RK�������� 

6LVWHP�SHQDQJJXODQJDQ�JDZDW�GDUXUDW�WHUGLUL�GDUL�EHEHUDSD�

VLVWHP�SHOD\DQDQ�\DLWX�SUD�UXPDK�VDNLW��GDQ�MXJD�SHOD\DQDQ�DQWDU�

UXPDK�VDNLW��3HOD\DQDQ�EHUSHGRPDQ�SDGD�UHVSRQV�\DQJ�FHSDW�GDQ�

PHQHNDQNDQ� SDGD� ´WLPH� VDYLQJ� LV� OLIH� DQG� OLPE� VDYLQJµ� \DQJ�

PHOLEDWNDQ� PDV\DUDNDW� DZDQ� GDQ� PDV\DUDNDW� XPXP�� SHWXJDV�

NHVHKDWDQ�� DPEXODQV� JDZDW� GDUXUDW� GDQ� MXJD� VLVWHP� NRPXQLNDVL��
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(DUO\� :DUQLQJ� 6LVWHP� DWDX� (DUO\� :DUQLQJ� 6FRUH� �(:6��

PHUXSDNDQ�SHUDQJNDW�XQWXN�PHPEDQWX�SHWXJDV�NHVHKDWDQ�PDPSX�

PHQJLGHQWLILNDVL� SHQXUXQDQ� NRQGLVL� SDVLHQ� VHGLQL� PXQJNLQ� GDQ�

ELOD� SHUOX� PHQFDUL� EDQWXDQ� \DQJ� OHELK� NRPSHWHQ�� 3HPDQWDXDQ�

NRQGLVL�SDVLHQ�GHQJDQ�(:6�VHFDUD�GLQL�GDSDW�PHQFHJDK�WHUMDGLQ\D�

SHUEXUXNDQ� NRQGLVL� SDVLHQ� EDKNDQ� PHQFHJDK� WHUMDGLQ\D� KHQWL�

MDQWXQJ�PHQGDGDN��.HWLND�SDVLHQ�PHQJDODPL�SHUEXUXNDQ�NRQGLVL�

PDND�GLEXWXKNDQ�GHWHNVL�GLQL��FHSDW�ZDNWX�UHVSRQ��GDQ�NRPSHWHQVL�

UHVSRQ�\DQJ�WHSDW�XQWXN�PHQHQWXNDQ�KDVLO�\DQJ�GLKDUDSNDQ��+HQWL�

MDQWXQJ�GDQ�SDUX�ELDVDQ\D� WLGDN� WHUMDGL�VHFDUD� WLED�WLED�GDQ�WLGDN�

GDSDW�GLSUHGLNVL��KHQWL�MDQWXQJ�GDQ�SDUX�WLPEXO�VHEDJDL�WDKDS�DNKLU�

GDUL�VXDWX�SURVHV�SHQ\DNLW��(DUO\�:DUQLQJ�6\VWHP��(:6��PHUXSDNDQ�

VLVWHP�SHQLODLDQ�\DQJ�VXGDK�GLJXQDNDQ�KDPSLU�GL�VHOXUXK�UXPDK�

VDNLW�� \DQJ� SHQLODLDQ� VNRULQJQ\D� GLKLWXQJ� GDUL� WDQGD�WDQGD� YLWDO�

SDVLHQ��=KHQJ�HW�DO��������� 

(:6�GLGDVDUNDQ�DWDV�SHQLODLDQ�WHUKDGDS�SHUXEDKDQ�NHDGDDQ�

SDVLHQ� PHODOXL� SHQJDPDWDQ� \DQJ� VLVWHPDWLV� WHUKDGDS� VHPXD�

SHUXEDKDQ� ILVLRORJL� SDVLHQ�� 6LVWHP� LQL� PHUXSDNDQ� NRQVHS�

SHQGHNDWDQ�SURDNWLI�XQWXN�PHQLQJNDWNDQ�NHVHODPDWDQ�SDVLHQ�GDQ�

KDVLO�NOLQLV�SDVLHQ�\DQJ�OHELK�EDLN�GHQJDQ�VWDQGDULVDVL�SHQGHNDWDQ�

DVHVPHQ� GDQ� PHQHWDSNDQ� VNRULQJ� SDUDPHWHU� ILVLRORJLV� \DQJ�

VHGHUKDQD�GDQ�PHQJDGRSVL�SHQGHNDWDQ��0F*DXJKH\��2
+DOORUDQ��

3RUWHU��	�%ODFNZRRG�������� 

6LVWHP� 3HULQJDWDQ� 'LQL� �(:6�� PHUXSDNDQ� VLVWHP� GHWHNVL�

\DQJ� GLJXQDNDQ� XQWXN� PHOLKDW� SHUXEDKDQ� NRQGLVL� SDVLHQ� \DQJ�

PHPEXUXN��(:6�WHODK�WHUEXNWL�PHQMDGL�VLVWHP�\DQJ�VDQJDW�HIHNWLI�
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&RGH� %OXH� �NRGH� ELUX�� PHUXSDNDQ� NRGH� SDQJJLODQ� GDUXUDW�

\DQJ�GLJXQDNDQ�XQWXN�PHQJLGHQWLILNDVL� SDVLHQ� \DQJ�PHPEXWXK�

NDQ�5HVXVLWDVL� &DUGLRSXOPRQHU� �5&3�� DWDX� WLQGDNDQ�PHGLV� GDUXUDW�

ODLQQ\D�� .RGH� LQL� ELDVDQ\D� GLVHEDENDQ� ROHK� JDQJJXDQ� NDUGLR�

YDVNXODU��NHJDJDODQ�SHUQDSDVDQ��DWDX�NRQGLVL�PHGLV�ODLQQ\D�\DQJ�

EHUSRWHQVL�PHPEDKD\DNDQ�Q\DZD��6HJHUD�� WLP�PHGLV�\DQJ�VXGDK�

WHUODWLK�GDQ�PHPLOLNL�SHUDODWDQ�PHGLV�\DQJ�GLSHUOXNDQ�GLNLULP�NH�

SDVLHQ�\DQJ�PHPEXWXKNDQ�EDQWXDQ�GDUXUDW��.RGH�ELUX�GLUDQFDQJ�

XQWXN�PHPIDVLOLWDVL� WLQGDNDQ�PHGLV� \DQJ� FHSDW� GDQ� WHSDW� XQWXN�

PHQLQJNDWNDQ� NHPXQJNLQDQ� SDVLHQ� XQWXN� KLGXS� �+DQD�$UL\DQL��

$VHS�5REE\��,GD�5RVLGDZDWL��	�&KLWD�:LGLD�������� 

7LP� PHGLV� \DQJ� WHUODWLK� GDQ� GLOHQJNDSL� GHQJDQ� SHUDODWDQ�

PHGLV� \DQJ� GLSHUOXNDQ� VHJHUD� GLSDQJJLO� NH� SDVLHQ� \DQJ�

PHPHUOXNDQ� SHUWRORQJDQ� VHJHUD�� 7XMXDQ� GDUL� &RGH� %OXH� DGDODK�

XQWXN�PHPEHULNDQ� LQWHUYHQVL�PHGLV� \DQJ� FHSDW� GDQ� WHSDW� XQWXN�

PHQLQJNDWNDQ� SHOXDQJ� NHODQJVXQJDQ� KLGXS� SDVLHQ� �$UL\DQL� 	�

5REE\�������� 

&RGH� %OXH� VHULQJ� WHUMDGL�GL� OLQJNXQJDQ� UXPDK� VDNLW�� QDPXQ�

ELVD� MXJD� WHUMDGL� GL� WHPSDW� ODLQ� VHSHUWL� SXVDW� SHUEHODQMDDQ� DWDX�

EDQGDUD��6WDI�\DQJ�WHUODWLK�GDODP�&35�MXJD�GDSDW�PHUHVSRQV�NRGH�

LQL�GDQ�PHPEHULNDQ�SHUWRORQJDQ�SHUWDPD�VHEHOXP�WLP�PHGLV�WLED�

�$UL\DQL�	�5REE\�������� 

.RGH� ELUX� ELDVDQ\D� GLWHPXNDQ� GL� UXPDK� VDNLW�� WHWDSL� MXJD�

GDSDW� GLWHPXNDQ� GL� WHPSDW� ODLQ� VHSHUWL� SXVDW� SHUEHODQMDDQ� DWDX�

EDQGDUD�� 3HNHUMD� \DQJ�GLGLGLN� XQWXN�PHUHND� \DQJ�PHPLOLNL� 5&3�

MXJD� PHPLOLNL� NHPDPSXDQ� XQWXN� PHUHVSRQ� NRGH� LQL� GDQ�



 

�� 

 

.216(3� 

'$1�35,16,3�

3(/$.6$1$$1 

�%$%� 

� 

.216(3�'$1�35,16,3�3(/$.6$1$$1 

 

$+$� GDUL� $PHULFDQ� +HDUW� $VVRFLDWLRQ� VHFDUD� EHUNDOD�

PHQHUELWNDQ� SHPEDUXDQ� GDQ� UHNRPHQGDVL� PHQJHQDL� SHUDZDWDQ�

SULPHU� �%/6��XQWXN�RUDQJ�GHZDVD�GDQ�NXDOLWDV� UHVXVLWDVL� MDQWXQJ�

SDUX� �&35�� SDGD� RUDQJ� GHZDVD�� $SD� SXQ� SHQ\HEDEQ\D�� LQLVLDVL�

UHVXVLWDVL�MDQWXQJ�SDUX��&35��VHFDUD�GLQL�GDQ�SHPDQWDXDQ�MDQWXQJ�

DNDQ� PHQHQWXNDQ� WLQGDNDQ� MLND� WHUMDGL� VHUDQJDQ� MDQWXQJ�� %XNWL�

PHQXQMXNNDQ� EDKZD� OHELK� GDUL� �������� RUDQJ� PHQLQJJDO� DNLEDW�

VHUDQJDQ� MDQWXQJ� GDQ� SDUX�SDUX� GL� $PHULND� 6HULNDW� VHWLDS�

WDKXQQ\D��6KDUDEL�	�6LQJK�������� 

%DQWXDQ�+LGXS�'DVDU��%+'��DGDODK�XVDKD�SHQJHQDODQ�WDQGD�

GDQ� SHUWRORQJDQ� SHUWDPD� SDGD� RUDQJ� \DQJ� PHQJDODPL� NRQGLVL�

JDZDW�GDUXUDW�PHGLV��&RQWRKQ\D��KHQWL�MDQWXQJ��VHUDQJDQ�MDQWXQJ��

VWURNH��GDQ�JDQJJXDQ�SHUQDSDVDQ�DWDX�VXPEDWDQ�MDODQ�QDSDV�DNXW��

%+'� GLNHQDO� GHQJDQ� 5HVXVLWDVL� -DQWXQJ� 3DUX� �5-3�� DGDODK�

VHUDQJNDLDQ� WLQGDNDQ� PHPEHULNDQ� SHUQDSDVDQ� EXDWDQ� GDQ� SLMDW�

MDQWXQJ�OXDU�SDGD�SHQGHULWD�\DQJ�PHQJDODPL�KHQWL�QDSDV�GDQ�KHQWL�

MDQWXQJ��0DULD�GDQ�:DUGKDQL�������� 

%+'� DGDODK� GDVDU� XQWXN� PHQ\HODPDWNDQ� Q\DZD� NHWLND�

WHUMDGL�KHQWL� MDQWXQJ��$VSHN�GDVDU�GDUL�%+'�PHOLSXWL�SHQJHQDODQ�

ODQJVXQJ� WHUKDGDS� KHQWL� MDQWXQJ� PHQGDGDN� GDQ� DNWLYDVL� VLVWHP�

WDQJJDS�GDUXUDW��&DUGLRSXOPRQDU\�5HVXVFLWDWLRQ��&35��DWDX�5-3�GLQL��

GDQ� GHILEULODVL� FHSDW� GHQJDQ� GHILEULOODWRU� HNVWHUQDO� RWRPDWLV��

$XWRPDWHG�([WHUQDO�'HILEULOODWRU��$('���3HQJHQDODQ�GLQL�GDQ�UHVSRQ�

WHUKDGDS�VHUDQJDQ�MDQWXQJ�GDQ�VWURNH�MXJD�GLDQJJDS�VHEDJDL�EDJLDQ�

GDUL� %+'�� 5HVXVLWDVL� -DQWXQJ� 3DUX� �5-3�� VHQGLUL� DGDODK� VXDWX�

WLQGDNDQ� GDUXUDW�� VHEDJDL� XVDKD� XQWXN� PHQJHPEDOLNDQ� NHDGDDQ�
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'DODP� GLQDPLND� VLVWHP� SHUDZDWDQ� NHVHKDWDQ�� NHEHUDGDDQ�

DVXKDQ� NHSHUDZDWDQ� JDZDW� GDUXUDW� PHUXSDNDQ� IRQGDVL� SHQWLQJ�

\DQJ� PHQGXNXQJ� NHVHODPDWDQ� GDQ� NHODQJVXQJDQ� KLGXS� SDVLHQ��

*DZDW� GDUXUDW� NHVHKDWDQ� GDSDW� PXQFXO� VHFDUD� PHQGDGDN� GDQ�

PHQXQWXW�UHVSRQV�\DQJ�FHSDW�GDQ�WHUNRRUGLQDVL�GDUL�WLP�SHUDZDWDQ�

NHVHKDWDQ��.HFHSDWDQ�GDQ�HIHNWLYLWDV�GDODP�PHUHVSRQ�VLWXDVL�JDZDW�

GDUXUDW� EXNDQ� KDQ\D� VHNDGDU� WXQWXWDQ� HWLND� SURIHVL� NHVHKDWDQ��

WHWDSL� MXJD� VHEXDK�NHKDUXVDQ�XQWXN�PHQMDJD�Q\DZD�GDQ�NXDOLWDV�

KLGXS�SDVLHQ��.XUQLDZDQ�������� 

6DDW� LQL�� NRPSOHNVLWDV� PDVDODK� NHVHKDWDQ� VHUWD� DQFDPDQ�

SHQ\DNLW� \DQJ� EHUNHPEDQJ� SHVDW� PHPEXDW� DVXKDQ� NHSHUDZDWDQ�

JDZDW� GDUXUDW� PHQMDGL� HOHPHQ� NULWLV� GDODP� SURVHV� SHUDZDWDQ�

SDVLHQ�� 6HLULQJ� GHQJDQ� NHPDMXDQ� LOPX� SHQJHWDKXDQ� PHGLV� GDQ�

WHNQRORJL� NHVHKDWDQ�� SHUDQ� SHUDZDW� GDODP� PHPEHULNDQ� DVXKDQ�

JDZDW�GDUXUDW�WLGDN�KDQ\D�WHUEDWDV�SDGD�NHWHUDPSLODQ�WHNQLV��WHWDSL�

MXJD� PHOLEDWNDQ� NHPDPSXDQ� HYDOXDVL� \DQJ� PHQGDODP� GDQ�

NRRUGLQDVL�WLP�\DQJ�HIHNWLI��.XUQLDZDQ�������� 

'DODP� NRQWHNV� LQL�� SHQXOLVDQ� LQL� DNDQ� PHQMHODMDKL� VHFDUD�

PHQGDODP�SURVHV� DVXKDQ� NHSHUDZDWDQ� JDZDW� GDUXUDW��PHQJXUDL�

NDQ� ODQJNDK�ODQJNDK�NXQFL�GDODP�SHQDQJDQDQ�VLWXDVL�NULWLV�� VHUWD�

PHQ\RURWL�SHUDQ�SHQWLQJ�SHUDZDW�GDODP�PHQ\HGLDNDQ�UHVSRQ�\DQJ�

FHSDW�GDQ�KROLVWLN��0HODOXL�SHPDKDPDQ�\DQJ� OHELK�GDODP�WHQWDQJ�

SURVHV�LQL��GLKDUDSNDQ�NLWD�GDSDW�OHELK�PHQJKDUJDL�GDQ�PHQLQJNDW�

NDQ�NXDOLWDV�DVXKDQ�NHVHKDWDQ�JDZDW�GDUXUDW�XQWXN�PHQLQJNDWNDQ�

KDVLO�SDVLHQ�VHFDUD�NHVHOXUXKDQ��.XUQLDZDQ�������� 
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$VXKDQ� NHSHUDZDWDQ� JDZDW� GDUXUDW� DGDODK� UDQJNDLDQ�

NHJLDWDQ� SUDNWHN� NHSHUDZDWDQ� JDZDW� GDUXUDW� \DQJ� GLEHULNDQ�

NHSDGD� NOLHQ� ROHK� SHUDZDW� \DQJ� EHUNRPSHWHQ� GL� UXDQJ� JDZDW�

GDUXUDW�� $VXKDQ� NHSHUDZDWDQ� \DQJ� GLEHULNDQ� PHOLSXWL� ELRORJLV��

SVLNRORJLV��GDQ�VRVLDO�NOLHQ�EDLN�DNWXDO�\DQJ�WLPEXO�VHFDUD�EHUWDKDS�

PDXSXQ� PHQGDGDN�� PDXSXQ� UHVLNR� WLQJJL�� $GD� EHEHUDSD� IDNWRU�

\DQJ� PHPSHQJDUXKL� DVXKDQ� NHSHUDZDWDQ� JDZDW� GDUXUDW�� \DLWX�

NRQGLVL�NHJDZDWDQ� VHULQJNDOL� WLGDN� WHUSUHGLNVL� EDLN�NRQGLVL� NOLHQ�

PDXSXQ� MXPODK� NOLHQ� \DQJ� GDWDQJ� NH� UXDQJ� JDZDW� GDUXUDW��

NHWHUEDWDVDQ� VXPEHU� GD\D� GDQ� ZDNWX�� DGDQ\D� VDOLQJ� NHWHUJDQ�

WXQJDQ��\DQJ�VDQJDW�WLQJJL�GLDQWDUD�SURIHVL�NHVHKDWDQ�\DQJ�EHNHUMD�

GL�UXDQJ�JDZDW�GDUXUDO��NHSHUDZDWDQ�GLEHULNDQ�XQWXN�VHPXD�XVLD�

GDQ�VHULQJ�GHQJDQ�GDWD�GDVDU�\DQJ�VDQJDW�PHQGDVDU��WLQGDNDQ�\DQJ�

GLEHULNDQ� KDUXV� FHSDW� GDQ� GHQJDQ� NHWHSDWDQ� \DQJ� WLQJJL�

�$EGXOLDQV\DK�	�5L]DO��������� 

'DODP�SUDNWLN� DVXKDQ�NHSHUDZDWDQ�JDZDW�GDUXUDW��GLNHQDO� 

��ODQJNDK�SURVHV�NHSHUDZDWDQ�\DQJ�EHUSXVDW�SDGD�NOLHQ��3URVHV�LQL�

PHQFDNXS� SHQJNDMLDQ�� GLDJQRVH�� LQWHUYHQVL�� LPSOHPHQWDVL�� GDQ�

HYDOXDVL��7RQH\�%XWOHU�DQG�7KD\HU������� 

'DODP� SHQHUDSDQQ\D�� SURVHV� NHSHUDZDWDQ� JDZDW� GDUXUDW�

GLODNXNDQ�PHODOXL�SHQGHNDWDQ� LOPLDK��GHQJDQ�SULQVLS� \DQJ� VDPD�

GLODKDQ� SUDNWLN� NHSHUDZDWDQ� ODLQQ\D�� 3DGD� IDVH� SHQJNDMLDQ��

LQWHUYHQVL��GDQ�SHODNVDQDDQ�WLQGDNDQ�NHSHUDZDWDQ�JDZDW�GDUXUDW��

WHUGDSDW� EHEHUDSD� IDNWRU� \DQJ� PHPSHQJDUXKL�� %HEHUDSD� IDNWRU�

WHUVHEXW�DQWDUD�ODLQ���:DUGKDQL������ 
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3HPHULNVDDQ� ILVLN� PHUXSDNDQ� VXDWX� SURVHV� HYDOXDVL� \DQJ�

GLODNXNDQ� ROHK� WHQDJD� PHGLV� XQWXN� PHQLODL� NRQGLVL� WXEXK� GDQ�

RUJDQ�GDODP�VHFDUD� ODQJVXQJ�PHODOXL� LQGHUD�SHQJOLKDWDQ��SHUDED��

SHQGHQJDUDQ� GDQ� EDX� GDQ� UDVD� �0XVNDQDQIROD�� ������� 7XMXDQ�

SHPHULNVDDQ� ILVLN� DGDODK� XQWXN� PHQJLGHQWLILNDVL� NHODLQDQ� DWDX�

WDQGD� SHQ\DNLW� SDGD� SDVLHQ�� 7XMXDQ� SHPHULNVDDQ� ILVLN� GDODP�

SHOD\DQDQ� NHVHKDWDQ� DGDODK� XQWXN� PHQJXPSXONDQ� LQIRUPDVL�

ODQJVXQJ� WHQWDQJ� NRQGLVL� WXEXK�SDVLHQ�GDQ�RUJDQ�GDODP�GHQJDQ�

PHQJJXQDNDQ� EHUEDJDL� REVHUYDVL� GDQ� SHQJXNXUDQ� �,QGULD\DQL� HW�

DO��������� 

'DODP�PHODNXNDQ�DVXKDQ�NHSHUDZDWDQ�SDGD�NDVXV�NHJDZDW�

GDUXUDWDQ�VHODOX�GLDZDOL�GHQJDQ�PHODNXNDQ�SHQJNDMLDQ��3HQJNDMLDQ�

NHJDZDWGDUXUDWDQ� SDGD� XPXPQ\D� PHQJJXQDNDQ� SHQGHNDWDQ� 

$�%�&��$LUZD\� �-DODQ�1DIDV��%UHDWKLQJ� �3HUQDIDVDQ�GDQ�&LUFXODWLRQ�

 � 6LUNXODVL��� 3HUOX� GLLQJDW� VHEHOXP� PHODNXNDQ� SHQJNDMLDQ� $QGD�

KDUXV� PHPSHUKDWLNDQ� SURWHNVL� GLUL� �NHDPDQDQ� GDQ� NHVHODPDWDQ�

GLUL�� GDQ� NHDGDDQ� OLQJNXQJDQ� VHNLWDU�� 3URWHNVL� GLUL� VDQJDWODK�

SHQWLQJ�EDJL�$QGDGHQJDQ�WXMXDQ�XQWXN�PHOLQGXQJL�GDQ�PHQFHJDK�

WHUMDGLQ\D� SHQXODUDQ� GDUL� EHUEDJDL� SHQ\DNLW� \DQJ� GLEDZD� ROHK�

NRUEDQ�� %HJLWX� MXJD� NHDGDDQ� OLQJNXQJDQ� VHNLWDU� KDUXVODK� DPDQ��

Q\DPDQ� GDQ� PHQGXNXQJ� NHVHODPDWDQ� EDLN� NRUEDQ� PDXSXQ�

SHQRORQJ��&RED�ED\DQJNDQ�ELOD�$QGD�PHQRORQJ�NRUEDQ�DSDELOD�DGD�

DSL�GLGHNDW�$QGD��WHQWX�$QGD�WLGDN�DNDQ�DPDQ�GDQ�Q\DPDQ�NHWLND�

DQGD�PHQRORQJ�NRUEDQ��2OHK�VHEDE�VDQJDWODK�SHQWLQJ�SURWHNVL�GLUL�

GDQ�OLQJNXQJDQ�\DQJ�DPDQ�GDQ�Q\DPDQ�WHUVHEXW��.RURK�������� 
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.HVDGDUDQ�PHUXSDNDQ�WLQJNDW�NHZDVSDGDDQ�LQGLYLGX�VDDW�LQL�

WHUKDGDS� UDQJVDQJDQ� HNVWHUQDO� GDQ� LQWHUQDO� \DLWX� SHULVWLZD�

OLQJNXQJDQ� GDQ� VHQVDVL� WXEXK�� LQJDWDQ� GDQ� SLNLUDQ�� .HDGDDQ�

VHVHRUDQJ� \DQJ�ZDVSDGD�GLVHEXW� MXJD� GHQJDQ� WLQJNDW� NHVDGDUDQ��

GLPDQD� WLQJNDW� NHVDGDUDQ� WHUVHEXW�PHQJJDPEDUNDQ� NHPDPSXDQ�

VHVHRUDQJ� GDODP� PHODNXNDQ� DNWLYLWDV�� EHUNRPXQLNDVL� GDQ�

PHQJHQDOL� OLQJNXQJDQ� VHNLWDUQ\D� �-XDUL\D�� $FKZDQGL� DQG�

+DUL\RQR�������� 

7LQJNDW� NHVDGDUDQ� VHVHRUDQJ� GDSDW� PHQXUXQ�� SHQXUXQDQ�

WLQJNDW� NHVDGDUDQ� GDSDW� PHQJDNLEDWNDQ� KDO�KDO� \DQJ� GDSDW�

PHQJDQFDP�Q\DZD�GDQ�PHQ\HEDENDQ�NHPDWLDQ��7LQJNDW�NHVDGDUDQ�

MXJD� GDSDW� PHQMDGL� WDQGD� DGDQ\D� NULVLV� QHXURORJLV� DNXW� \DQJ�

GLWDQGDL� GHQJDQ� NHUXVDNDQ� RWDN�� VHKLQJJD� PHPHUOXNDQ�

SHQDQJDQDQ� GDQ� HYDOXDVL� \DQJ� VDQJDW� PHQGHVDN�� 6HVHRUDQJ�

GLNDWDNDQ� PHQJDODPL� SHQXUXQDQ� NHVDGDUDQ� MLND� NHPDPSXDQ�

PHUHVSRQ�UDQJVDQJDQ�KDQ\D�GLZXMXGNDQ�GDODP�UDQJVDQJDQ�VXDUD�

DWDX�Q\HUL��WHWDSL�RUDQJ�WHUVHEXW�WLGDN�PHPEHULNDQ�UHVSRQ�WHUKDGDS�

UDQJVDQJDQ� WHUVHEXW�� +DO� LQL� PHQ\HEDENDQ� NRQGLVL� \DQJ� EXUXN�

EDJLQ\D��-XDUL\D��$FKZDQGL�DQG�+DUL\RQR��������� 

3DVLHQ�PHQJDODPL�&9$�KHPRUDJLN�NDUHQD�DOLUDQ�GDUDK�RWDN�

PHQ\HEDENDQ�JHMDOD�QHXURORJLV�\DQJ�WHUMDGL�VHFDUD�WLED�WLED�DNLEDW�

NRPSUHVL�UXDQJ�DWDX�SUROLIHUDVL�LQWUDNUDQLDO��3HQLQJNDWDQ�WHNDQDQ�

LQWUDNUDQLDO� �7,.�� \DQJ� PHQ\HEDENDQ� JDQJJXDQ� QLODL� WHNDQDQ�

SHUIXVL� VHUHEUDO�� 6HKLQJJD� DOLUDQ� GDUDK� NH� RWDN� WLGDN�PHQFXNXSL�

VHKLQJJD�PHQ\HEDENDQ�SHUXEDKDQ�WLQJNDW�NHVDGDUDQ��6DQMD\D�DQG�

.XUQLDZDQ�������� 
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,VWLODK�GHQ\XW�QDGL�DWDX�GHWDN� MDQWXQJ�VDOLQJ�EHUNDLWDQ�GDQ�

VHULQJ�GLDQJJDS�VHEDJDL�KDO�\DQJ�VDPD��QDPXQ�NHGXDQ\D�EXNDQODK�

KDO�\DQJ� VDPD��'HQ\XW� MDQWXQJ�PHPEHULWDKX�NLWD� VHEHUDSD� FHSDW�

MDQWXQJ� NLWD� EHUGHWDN� SDGD� ZDNWX� WHUWHQWX�� GDQ� GHQ\XW� QDGL�

PHQXQMXNNDQ�GHQ\XW�\DQJ�NLWD�UDVDNDQ�VDDW�MDQWXQJ�NLWD�EHUGHWDN��

-DQWXQJ�� EHUVDPD� GHQJDQ� RWDN�� PHUXSDNDQ� RUJDQ� SHQWLQJ� \DQJ�

EHUIXQJVL� VHEDJDL� SHUWDKDQDQ� WHUDNKLU� NHKLGXSDQ�� 6HWLDS� 6DDW�

MDQWXQJ�EHUGHWDN��LD�PHQFLSWDNDQ�WHNDQDQ�\DQJ�PHQGRURQJ�GDUDK�

PHOHZDWL� MDULQJDQ� DUWHUL� WXEXK�� 'HQ\XW� QDGL� DGDODK� WHNDQDQ� GL�

DUWHUL�\DQJ�PHQLQJNDW�VHLULQJ�ZDNWX�VDDW�MDQWXQJ�PHPRPSD�OHELK�

EDQ\DN� GDUDK� XQWXN� PHQMDJD� VLUNXODVL�� 6HWHODK� EHEHUDSD� VDDW��

MDQWXQJ�PHQMDGL�ULOHNV�GDQ�WHNDQDQ�NHPEDOL�WXUXQ��2OHK�NDUHQD�LWX��

SHQJHUWLDQ�GHWDN� MDQWXQJ�DGDODK� MXPODK�GHWDN� MDQWXQJ�SHU�VDWXDQ�

ZDNWX� �ELDVDQ\D� SHU� PHQLW��� -XPODK� GHWDN� MDQWXQJ� SHU� PHQLW�

GLGDVDUNDQ� SDGD� NHFHSDWDQ� NRQWUDNVL� YHQWULNHO� �UXDQJ� EDZDK�

MDQWXQJ��GDQ�ELDVDQ\D�GLQ\DWDNDQ�VHEDJDL�GHWDN�MDQWXQJ�SHU�PHQLW�

�GHWDN�MDQWXQJ���$GLEDK�������� 

1DGL�DGDODK�DOLUDQ�GDUDK�\DQJ�PHQRQMRO�GDSDW�GLUDVDNDQ�GL�

EHUEDJDL� EDJLDQ� WXEXK�� 1DGL� EHUIXQJVL� VHEDJDL� SHQJXNXU� VWDWXV�

VLUNXODVL�� &XUDK� MDQWXQJ� GDSDW� GLXEDK� ROHK� SHQ\HEDE� QDGL� \DQJ�

ODPEDW��FHSDW��DWDX�WLGDN�UHJXOHU�VHFDUD�QRUPDO��.DMLDQ�NHPDPSXDQ�

MDQWXQJ�XQWXN�PHQ\HGLDNDQ�QXWULVL�XQWXN� MDULQJDQ� WXEXK�GHQJDQ�

SDOSDVL� QDGL� SHULIHU� GHQJDQ� PHQJJXQDNDQ� VWHWRVNRS� XQWXN�

PHQGHQJDUNDQ� EXQ\L� MDQWXQJ� �IUHNXHQVL� DSLNDO��� .RQGLVL�

NDUGLRYDVNXOHU� GDSDW� GLLGHQWLILNDVL� PHODOXL� SHQJDPDWDQ� GHQ\XW�
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3HPHULNVDDQ� NHSDWHQDQ� MDODQ� QDIDV� \DQJ� WHSDW� GDSDW�

PHPEDQWX�SHUDZDW�DWDX�WHQDJD�PHGLV�ODLQQ\D�PHQHQWXNDQ�DSDNDK�

SDVLHQ�PHPHUOXNDQ�LQWXEDVL�DWDX�SHQJREDWDQ�EURQNRGLODWRU���+DQD�

$UL\DQL��$VHS�5REE\�HW�DO��������� 

/DQJNDK�SHUWDPD�GDODP�SHQDWDODNVDQDDQ�MDODQ�QDSDV�DGDODK�

PHODNXNDQ� JHUDNDQ� XQWXN� PHQHQWXNDQ� MDODQ� QDSDV�� VHSHUWL�

PHQDLNNDQ�NHSDOD��PHQJDQJNDW�GDJX��DWDX�PHQGRURQJ�SRVLVL�GDJX��

.HPXGLDQ�� VHWHODK�PHQJLVL�� PHPEHULNDQ� RNVLJHQ� WDPEDKDQ�� GDQ�

PHQHPXNDQ�NHPEDOL�SRVLVL�MDODQ�QDSDV�MLND�ODQJNDK�SHUWDPD�WLGDN�

EHUKDVLO��0DQXYHU�SRVLVL�MDODQ�QDIDV�PHPEDQWX�PHQMDJD�MDODQ�QDIDV�

SDGD�SRVLVL�QHWUDO�GDQ�PHQMDXKNDQ�OLGDK�GDQ�MDULQJDQ�SDODWDO�GDUL�

GLQGLQJ�SRVWHULRU�WHQJJRURNDQ��3HULNVD�NHPXQJNLQDQ�FHGHUD�WXODQJ�

EHODNDQJ� OHKHU� VDDW� PHPLOLK� PDQXYHU� SHQHQWXDQ� SRVLVL� VDOXUDQ�

QDSDV��3HQJLVDSDQ�PHQJKLODQJNDQ�VHNUHW�\DQJ�GDSDW�PHQ\HEDENDQ�

SHQ\XPEDWDQ�MDODQ�QDSDV���$WDQHORY��$LQD�HW�DO��������� 

'DODP�NHDGDDQ�GDUXUDW��SHUWRORQJDQ�KDUXV�GLEHULNDQ�VHFDUD�

FHSDW�GDQ�DNXUDW�XQWXN�PHQFHJDK�NHPDWLDQ�GDQ�FHGHUD��3HQ\HEDE�

XWDPD�NHPDWLDQ�SDGD�SDVLHQ�WUDXPD�DGDODK�REVWUXNVL�MDODQ�QDSDV��

JDJDO� QDSDV�� V\RN� KHPRUDJLN�� GDQ� WUDXPD� RWDN�� \DQJ� WDQGD� GDQ�

JHMDODQ\D� KDUXV� GLNHQDOL� GDQ� GDSDW� GLWDQJDQL� ROHK� SHUDZDW� ELOD�

PDVDODK�WHUVHEXW�WHUMDGL�SDGD�SDVLHQ��2OHK�NDUHQD�LWX��DUHD�DUHD�LQL�

KDUXV�PHQMDODQL�SHQLODLDQ�DZDO��,YHUVRQ�	�'HUYDQ�������� 

'DODP� SHPHULNVDDQ� MDODQ� QDSDV�� KDO� SHUWDPD� \DQJ� KDUXV�

GLODNXNDQ�DGDODK�SHPHULNVDDQ�NHVDGDUDQ�GDQ�SHPHULNVDDQ� VXDUD�

QDSDV�WDPEDKDQ��6XDUD�WDPEDKDQ�DGD�EHUEDJDL�PDFDP��\DLWX�VXDUD�

PHQGHQJNXU�VXDUD� VWULGRU� GDQ� JXUJOLQJ�� 3DVLHQ� \DQJ� PHPLOLNL�
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3HPHULNVDDQ� NHVHKDWDQ� XPXP� GLDZDOL� GHQJDQ� PHQJXNXU�

WDQGD�WDQGD�YLWDO�VHSHUWL�GHQ\XW�QDGL��VXKX�WXEXK��WHNDQDQ�GDUDK��

GDQ�IUHNXHQVL�SHUQDSDVDQ��7DQGD�WDQGD�YLWDO�PHUXSDNDQ�LQIRUPDVL�

SDOLQJ� VHGHUKDQD�� WHUPXUDK�� GDQ� EHUSRWHQVL� KHPDW� ELD\D� \DQJ�

GLNXPSXONDQ� GL� VDPSLQJ� WHPSDW� WLGXU� SDVLHQ� UDZDW� MDODQ� DWDX�

UDZDW�LQDS��6LQJKDO��3UDIXOO�HW�DO���������  

$XVNXOWDVL� SDUX� PHUXSDNDQ� EDJLDQ� SHQWLQJ� GDUL� SHPH�

ULNVDDQ�ILVLN�XQWXN�PHQGLDJQRVLV�SHQ\DNLW�SHUQDIDVDQ��$XVNXOWDVL�

SDUX� PHPXQJNLQNDQ� PHQJLGHQWLILNDVL� SDVLHQ� \DQJ� PXQJNLQ�

PHQGDSDW� PDQIDDW� GDUL� WHV� WHUWHQWX�� 6HODLQ� LWX�� WHNQLN� LQL� GDSDW�

GLODNXNDQ� EHUNDOL�NDOL� XQWXN� PHPEXDW� NHSXWXVDQ� NOLQLV�� GDQ�

VHULQJNDOL� WDQSD�PHPHUOXNDQ� WHV�\DQJ�UXPLW�GDQ�WHUNDGDQJ� WLGDN�

WHUVHGLD��%HUWUDQG��6HJDOO�HW�DO��������� 

'HQJDQ�DXVNXOWDVL�NLWD�GDSDW�PHQJHWDKXL�ODMX�GL�SHUQDIDVDQ��

/DMX� SHUQDSDVDQ�PHUHVSRQV� EHUEDJDL� NRQGLVL� SDWRORJLV� �NHMDGLDQ�

EXUXN�SDGD�MDQWXQJ��SQHXPRQLD��NHUXVDNDQ�NOLQLV��GOO����GDQ�SHPLFX�

VWUHV�VHSHUWL�VWUHV�HPRVLRQDO��EHEDQ�NRJQLWLI��SDQDV��GLQJLQ��DNWLYLWDV�

ILVLN��GDQ�NHOHODKDQ� VDDW�EHURODKUDJD�� 6HQVLWLYLWDV� ODMX�SHUQDSDVDQ�

WHUKDGDS�NRQGLVL�LQL�OHELK�EDLN�GLEDQGLQJNDQ�VHEDJLDQ�EHVDU�WDQGD�

WDQGD� YLWDO� ODLQQ\D�� GDQ� EDQ\DNQ\D� VROXVL� WHNQRORJL� \DQJ� GDSDW�

PHQJXNXU�ODMX�SHUQDSDVDQ�PHPSXQ\DL�LPSOLNDVL�SHQWLQJ�WHUKDGDS�

OD\DQDQ� NHVHKDWDQ�� OLQJNXQJDQ� NHUMD�� GDQ� RODKUDJD� �1LFROz��

0DVVDURQL�HW�DO��������� 

.HDGDDQ�GDUXUDW�SHUQDSDVDQ��EDLN�\DQJ�VHGHUKDQD�PDXSXQ�

NRPSOHNV�� DGDODK� SHQ\HEDE� EDQ\DN� NXQMXQJDQ� NH� UXDQJ� JDZDW�

GDUXUDW��%HEHUDSD�SDVLHQ�PHPEHULNDQ�UHVSRQV�\DQJ�EDLN�WHUKDGDS�



 

��� 

 

3526('85� 

75,$*( 

�%$%� 

�� 

3526('85�75,$*( 

 

 

7ULDJH��\DQJ�EHUDVDO�GDUL�NDWD�3HUDQFLV�´7ULHUµ��VHFDUD�OLWHUDO�

EHUDUWL� 
EHUDJDP
�� ,QL� PHUXMXN� SDGD� YDULDVL� GDODP� NRQGLVL� SDVLHQ��

\DQJ�GDSDW�PHPEDLN�DWDX�PHPEXUXN�NDUHQD�FHGHUD�PHUHND�DWDX�

VHEDJDL�KDVLO�GDUL�WLQGDNDQ�\DQJ�GLDPELO��3HQWLQJ�XQWXN�PHODNXNDQ�

WULDJH� VHFDUD� EHUXODQJ� VHODPD� SURVHV� SHQDQJDQDQ� FHGHUD� PDVLK�

EHUODQJVXQJ��9LQR�5LND�1RILD�DQG�1V��6LVND�6DNWL�$QJUDLQL�������� 

7ULDJH� DGDODK� SURVHV� PHPLODK� SDVLHQ� EHUGDVDUNDQ� WLQJNDW�

NHSDUDKDQ� FHGHUD� GDQ�PHPSULRULWDVNDQ� SHQJREDWDQ� EHUGDVDUNDQ�

NHWHUVHGLDDQ� VXPEHU� GD\D� GDQ� NHPXQJNLQDQ� KLGXS�� 0HVNLSXQ�

'HSDUWHPHQ�.HVHKDWDQ�WHODK�PHQHWDSNDQ�VLVWHP�WULDJH�QDVLRQDO��LWX�

EHOXP�GLJXQDNDQ��6HFDUD�NRQVHS��SHUDQ�GDQ�WDQJJXQJ�MDZDE�XWDPD�

GDODP�PHODNXNDQ� WULDJH� GL� ,*'�GLEHULNDQ� NHSDGD� SHUDZDW�� 3DGD�

LQVWDODVL� JDZDW� GDUXUDW�� VDQJDW� SHQWLQJ� XQWXN� PHPHQXKL�

NHEXWXKDQ�DNVHV�NHJDZDWGDUXUDWDQ��GDQ�NHNXUDQJDQ�VXPEHU�GD\D�

GDSDW� PHQLQJNDWNDQ� NHSDGDWDQ� GDQ� PHQJKDPEDW� DNVHV�� PHQ\H�

EDENDQ�ZDNWX�WXQJJX�SDVLHQ�\DQJ�OHELK�ODPD�XQWXN�PHQGDSDWNDQ�

SHUDZDWDQ��3HQJHPEDQJDQ�SURJUDP�GDQ�SHQLQJNDWDQ�NHWHUVHGLDDQ�

WHPSDW�SHUDZDWDQ�KDUXV�GLODNXNDQ��8QWXN�PHQLQJNDWNDQ�HILVLHQVL�

RSHUDVLRQDO�� XQLW� UDZDW� GDUXUDW� KDUXV�PHODNXNDQ�SHQJHPEDQJDQ�

EHUNHODQMXWDQ��$UGL\DQL�������� 

3DGD� NHJLDWDQ� WULDJH�� SHUDZDW� MXJD� EHUWDQJJXQJ� MDZDE�

PHPEHUL�GXNXQJDQ�NHSDGD�SDVLHQ�GDQ�NHOXDUJD�PHUHND�VHODPD�GL�

UXDQJ� GDUXUDW��PHPEDQJXQ� NRPXQLNDVL� \DQJ� EDLN� DQWDUD� WHQDJD�

NHVHKDWDQ� GDQ� SDVLHQ� DWDX� NHOXDUJD� PHUHND�� PHPEHUL� VDUDQ��

PHQJHGXNDVL� SDVLHQ�� GDQ� PHPEXDW� NHSXWXVDQ� VHJHUD� �GHFLVLRQ�

PDNLQJ�� GDQ�PHUHQFDQDNDQ� WLQGDNDQ� EHUGDVDUNDQ� WLQJNDW� XUJHQF\�
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'LDJQRVD� NHSHUDZDWDQ� DGDODK� SHQJNDMLDQ� NOLQLV� \DQJ�

GLODNXNDQ�SHUDZDW�WHUKDGDS�UHVSRQV�NOLHQ�WHUKDGDS�VXDWX�NRQGLVL�

DWDX� NHEXWXKDQ� NHVHKDWDQ� DNWXDO� DWDX� SRWHQVLDO�� 'LDJQRVD�

NHSHUDZDWDQ�WLGDN�KDQ\D�WHUIRNXV�SDGD�VDWX�PDVDODK��QDPXQ�GDSDW�

MXJD� PHPXQFXONDQ� PDVDODK� GDQ� NRPSOLNDVL� ODLQ�� PLVDOQ\D� MLND�

NOLHQ�PHQJDODPL�Q\HUL��0DVDODK�Q\HUL�LQL�MXJD�GDSDW�PHQLPEXONDQ�

PDVDODK� ODLQ� VHSHUWL� NHFHPDVDQ�� PDOQXWULVL�� GDQ� NRQIOLN� GDODP�

NHOXDUJD�� &RQWRK� ODLQ�� NOLHQ� \DQJ� WLGDN� GDSDW� EHUJHUDN� EHULVLNR�

WHUNHQD� LQIHNVL� VDOXUDQ� SHUQDIDVDQ�� 'LDJQRVLV� PHQMDGL� GDVDU�

UHQFDQD� WLQGDNDQ� SHUDZDW�� SDQGXDQ� WHUVHEXW�PHQMHODVNDQ� EDKZD�

GLDJQRVLV� NHSHUDZDWDQ� DGDODK� SHQLODLDQ� NOLQLV� WHUKDGDS� UHVSRQ�

NOLHQ�WHUKDGDS�PDVDODK�NHVHKDWDQ�DNWXDO�GDQ�SRWHQVLDO�DWDX�SURVHV�

NHKLGXSDQ�\DQJ�GLDODPL���3UDPRQR�DQG�5RKPDGL�������� 

'L� UXPDK� VDNLW�� SHOD\DQDQ� JDZDW� GDUXUDW� VDQJDW� SHQWLQJ�

NDUHQD�EHUWXMXDQ�XQWXN�PHQ\HODPDWNDQ�Q\DZD�GDQ�PHPLQLPDONDQ�

NHFDWDWDQ�� 3HOD\DQDQ� JDZDW� GDUXUDW� PHQFDNXS� WLQGDNDQ� PHGLV�

\DQJ� GLEHULNDQ� NHSDGD� SDVLHQ� \DQJ� DGD� GDODP� EDKD\D� NHPDWLDQ�

DWDX� NHFDFDWDQ� \DQJ� PHPHUOXNDQ� WLQGDNDQ� PHGLV� VHJHUD� XQWXN�

PHQFHJDK� NHFDWDWDQ� GDQ� PHQ\HODPDWNDQ� Q\DZD�� 3HUDZDW� KDUXV�

VLDS� XQWXN� PHPEHULNDQ� SHUDZDWDQ� JDZDW� GDUXUDW� NDUHQD�

NHJDZDWDQ�GDSDW�WHUMDGL�GL�PDQD�VDMD��'HZL��6XU\DWL�HW�DO��������� 

8QWXN�PHPDVWLNDQ�EDKZD�NHDGDDQ�SDVLHQ�VHODPDW�GDQ�VWDELO��

DVXKDQ� NHSHUDZDWDQ� JDZDW� GDUXUDW� KDUXV� GLEHULNDQ� VHFDUD�

VLVWHPDWLV�� FHSDW�� WHSDW��GDQ� DNXUDW�GL� UXDQJ� JDZDW� GDUXUDW�� VHUWD�

GLGXNXQJ�ROHK�VLVWHP�NHUMD�\DQJ�HIHNWLI��GDQ�HIHNWLI��VHSHUWL�GHQJDQ�

PHQJJXQDNDQ� GRNXPHQWDVL� DVXKDQ� NHSHUDZDWDQ� JDZDW� GDUXUDW�
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3HUHQFDQDDQ� SHUDZDWDQ� PHUXSDNDQ� SURVHV� SHPHFDKDQ�

PDVDODK� GLPDQD� NHSXWXVDQ� DZDO� GLEXDW� WHQWDQJ� DSD� \DQJ� KDUXV�

GLODNXNDQ�� EDJDLPDQD� PHODNXNDQQ\D�� GDQ� VLDSD� \DQJ� DNDQ�

PHPEHULNDQ� VHPXD� SHUDZDWDQ� GDODP� SHOD\DQDQ� SHUDZDW�

GLKDUDSNDQ�PDPSX�PHODNXNDQ� WULDJH� GDQ� UHVXVLWDVL� GHQJDQ� GDQ�

WDQSD� SHUDODWDQ�� PHPDKDPL� SULQVLS� VWDELOLVDVL� GDQ� SHQJREDWDQ�

GHILQLWLI�� EHNHUMD� GDODP� WLP�� GDQ� EHUNRPXQLNDVL� GHQJDQ� SDVLHQ��

SDVLHQ�GDQ�NHOXDUJDQ\D��7DPED�������� 

3HUHQFDQDDQ�SHOD\DQDQ�JDZDW�GDUXUDW�VDQJDW�SHQWLQJ�NDUHQD�

EHUWXMXDQ� XQWXN� PHQ\HODPDWNDQ� Q\DZD� GDQ� PHPLQLPDONDQ�

NHFDWDWDQ�� 3HOD\DQDQ� JDZDW� GDUXUDW� PHQFDNXS� WLQGDNDQ� PHGLV�

\DQJ�GLEHULNDQ�NHSDGD�SDVLHQ�\DQJ GDODP�EDKD\D�GDODP�NDWD�ODLQ�

NHPDWLDQ�DWDX�NHFDFDWDQ�\DQJ�PHPHUOXNDQ� WLQGDNDQ�PHGLV� FHSDW�

XQWXN� PHQFHJDK� NHFDWDWDQ� GDQ� PHQ\HODPDWNDQ� Q\DZD�� 3HUDZDW�

KDUXV� VLDS�XQWXN�PHQDQJDQL�NHJDZDWDQ�NDUHQD�NHJDZDWDQ�GDSDW�

WHUMDGL� GL� PDQD� VDMD�� JDZDW� GDUXUDW� KDUXV� GLODNXNDQ� VHFDUD�

VLVWHPDWLV�� FHSDW�� WHSDW�� GDQ� DNXUDW� GL� UXDQJ� JDZDW� GDUXUDW� DJDU�

NHDGDDQ�SDVLHQ�VHODPDW�GDQ�VWDELO�GDQ�GLGXNXQJ�ROHK�VDUDQD�GDQ�

SUDVDUDQD� GDQ� VLVWHP� NHUMD� \DQJ� HILVLHQ�� WHUPDVXN� GRNXPHQWDVL�

DVXKDQ�JDZDW�GDUXUDW��<XSDUWLQL��0XO\DQDVDUL�HW�DO��������� 

3HUHQFDQDDQ� SHUDZDWDQ� JDZDW� GDUXUDW� DZDO� GDSDW�

PHPEDQWX� PHPEHULNDQ� SHUDZDWDQ� PHGLV� \DQJ� RSWLPDO� VHVXDL�

LQGLNDVL�� 6HKLQJJD� GDODP� SHUHQFDQDDQ� SHUDZDWDQ� DZDO� LQL� GDSDW�

PHQFHJDK�SLNLUDQ�SLNLUDQ�\DQJ�WLGDN�GLLQJLQNDQ��1DPXQ�DGD�VDMD�

GDPSDN� VLVWHP� WHUKDGDS� SDQJJLODQ� DPEXODQV� GDQ� SHQGDIWDUDQ�

VLVWHP� SHULQJDWDQ� GDUXUDW� GDODP� EHUEDJDL� NRQGLVL� PDVLK� EHOXP�
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$EGXOLDQV\DK��0��5���	�5L]DO��$��$��)����������$QDOLVL�3UDNWLN�.OLQLN�
.HSHUDZDWDQ� 3DGD� 3DVLHQ�+LSHUWHQVL� 3ULPHU� 'HQJDQ� ,QWHUYHQVL�
,QRYDVL� 7HUDSL� .RPELQDVL� )RRW� 0DVVDJH� 'DQ� 7HUDSL� 0XURWWDO�
6XUDK�$U�5DKPDQ�7HUKDGDS�3HQXUXQDQ�7HNDQDQ�'DUDK�'LUXDQJ�
,QVWDODVL� *DZDW� 'DUXUDW� 568'� $EGXO� :DKDE� 6MDKUDQLH�

6DPDULQGD�7DKXQ������� 

$ML�� *��� 3XMLDQWR�� (��� =DHQ�� $�� 6�� D��� ,QGUL\DQL�� 9��� 	�4ROEL�� $�� 8��

�������� ,QWHUQDWLRQDO� *URZWK� 6WUDWHJLHV� )RU� 6PDOO� $QG�

0HGLXP� (QWHUSULVHV�� 'LQDPLND�� -XUQDO� 0DQDMHPHQ� 6RVLDO�

(NRQRPL��������������� 

$NEDU��0��$����������%XNX�DMDU�NRQVHS�NRQVHS�GDVDU�GDODP�NHSHUDZDWDQ�

NRPXQLWDV��'HHSXEOLVK� 

$PDQGDW\�� 6��� 6LVZDQWR��	�$VWDUL��$�� �������� 7KH� (IIHFWLYHQHVV� RI�

1DWLRQDO� (DUO\� :DUQLQJ� 6FRUH� �1HZV�� DV� 3UHGLFWRU� RI�

0RUWDOLW\� LQ� +HDUW� )DLOXUH� 3DWLHQWV� LQ� (PHUJHQF\�

'HSDUWPHQW�� ,QGLDQ� -RXUQDO� RI� 3XEOLF� +HDOWK� 5HVHDUFK� 	�

'HYHORSPHQW�� �������� KWWSV���GRL�RUJ����������Y���L��� 

�����LMSKUG������� 

$PLPDQ��6��3���.DWXXN��0���	�0DODUD��5����������*DPEDUDQ�WLQJNDW�

NHFHPDVDQ� SDVLHQ� GL� LQVWDODVL� JDZDW� GDUXUDW�� -XUQDO�

.HSHUDZDWDQ�������� 

$UL\DQL�� +��� 	� 5REE\�� $�� �������� %8.8� $-$5� .(3(5$:$7$1�
*$:$7� '$585$7�� 0HQJDFX� 3DGD� .XULNXOXP� 3HQGLGLNDQ�

'LSORPD� ,,,� .HSHUDZDWDQ� ,QGRQHVLD� 7DKXQ� ������ ('8�

38%/,6+(5� 

$VPDQ�� $�� �����D��� .HSHUDZDWDQ� *DZDW� 'DUXUDW� GDQ� 0DQDMHPHQ�
%HQFDQD�� 

$VPDQ��$�� �����E���0RGXO�3HPEHODMDUDQ��.HSHUDZDWDQ�'DUXUDW�GDQ�

0DQDMHPHQ�%HQFDQD��������� 
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$VZLDWL�� /��� (UQDZDWL�� <��� 	� 6\DULIDK�� 1�� �������� +XEXQJDQ�

3HQJHWDKXDQ�3HUDZDW� WHQWDQJ�(DUO\�:DUQLQJ�6FRUH�GHQJDQ�

3HQGRNXPHQWDVLDQ� (DUO\� :DUQLQJ� 6FRUH� GL� 5XDQJ� 5DZDW�

,QDS�'HZDVD�5XPDK�6DNLW�'U�� 6RHWDUWR�<RJ\DNDUWD��0,..,�

�0DMDODK�,OPX�.HSHUDZDWDQ�GDQ�.HVHKDWDQ�,QGRQHVLD��������� 

%XWDUEXWDU��0��+���6DQMDQD��,��:��(���2VH��0��,���3XUQDPD\DQWL��1��.��

'��� <XVQLDZDWL�� <��1�� 3��� ,VPDLO�� <���	�5DKPDQWL��$�� ��������

.(3(5$:$7$1� *$:$7� '$585$7�� 37�� 6RQSHGLD�

3XEOLVKLQJ�,QGRQHVLD� 

&KDPEHUODLQ��*���*XSWD��5���	�/RERV��$��7����������3HGLDWLF�FRGH�EOXH�

HYHQW� DQD\OVLV�� 3HUIRUPDQFH� RI� QRQ�DFXWH� KHDOWK�FDUH�

SURYLGHUV�� 0HG� (GXF� 2QOLQH�� ������� ��������� GRL��������� 

��������������������� 

&KXUSHN��0��0���6Q\GHU��$���+DQ��;���6RNRO��6���3HWWLW��1���+RZHOO��0��

'��� 	� (GHOVRQ�� '�� 3�� �������� 4XLFN� 6HSVLV�UHODWHG� 2UJDQ�

)DLOXUH� $VVHVVPHQW�� 6\VWHPLF� ,QIODPPDWRU\� 5HVSRQVH�

6\QGURPH��DQG�(DUO\�:DUQLQJ�6FRUHV�IRU�'HWHFWLQJ�&OLQLFDO�

'HWHULRUDWLRQ�LQ�,QIHFWHG�3DWLHQWV�RXWVLGH�WKH�,QWHQVLYH�&DUH�

8QLW��$P�-�5HVSLU�&ULW�&DUH�0HG�������������������GRL���������� 

UFFP������������2& 

'HZL�� 1��+��� 6XU\DWL�� (��� 0XO\DQDVDUL�� )��� 	� <XSDUWLQL�� /�� ��������

3HQJHPEDQJDQ�)RUPDW�'RNXPHQWDVL�$VXKDQ�.HSHUDZDWDQ�

*DZDW� 'DUXUDW� %HUEDVLV� 6'.,�� 6/.,�� GDQ� 6,.,�� -XUQDO�

.HSHUDZDWDQ�6LODPSDUL����������������� 

'HZL��6��0���6DSXWUD��%���	�'DQLDWL��0����������7KH�5HODWLRQVKLS�2I�

$OFRKRO�&RQVXPSWLRQ�$QG� 6OHHS�4XDOLW\�7R�7KH�(YHQW�2I�

+\SHUWHQVLRQ�� +XEXQJDQ� .RQVXPVL� $ONRKRO� 'DQ� .XDOLWDV�

7LGXU�7HUKDGDS�.HMDGLDQ�+LSHUWHQVL��-XUQDO�.HSHUDZDWDQ�+DQJ�

7XDK��+DQJ�7XDK�1XUVLQJ�-RXUQDO���������������� 

'U��1V��0DNNDVDX��0��.��0��(��'��0���1XU�+LGD\DWL��6��.��1��0��.���

1V��3ULWD�$GLVW\�+DQGD\DQL��0��.��4��5��1���5HID�7HMD�0XWL��6��

.��1��0��.���$QLVVD�&LQG\�1XUXO�$IQL��6��.��1��0��.���+HUWXLGD�

&ODUD��0��.��6��.��0��%���������6XJL\DUWR��6��6��7��1��0��.����������
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.(3(5$:$7$1� *$:$7� '$585$7� '$1� 0$1$-(0(1�
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(ULWD�� 0�� '��� 	� %DWX�� $�� �������� %XNX� 0DWHUL� 3HPEHODMDUDQ�

0DQDMHPHQ�*DZDW�'DUXUDW�'DQ�%HQFDQD��-DNDUWD��8QLYHUVLWDV�

.ULVWHQ�,QGRQHVLD�� 

)DKUXGLQ�� 5�� �������� .HVLDSVLDJDDQ� PDV\DUDNDW� GDODP� PHQJKDGDSL�
EHQFDQD� OHWXVDQ� JXQXQJ� FLUHPDL� GL� GHVD� FLVDQWDQD� NHFDPDWDQ�

FLJXJXU� NDEXSDWHQ� NXQLQJDQ�� -DNDUWD�� )DNXOWDV� ,OPX�7DUEL\DK�

'DQ�.HJXUXDQ�8LQ�6\DULI�+LGD\DWXOODK�� 

)UDQVLVFD��'�� (�� �������� 6WXGL� .DVXV� ,GHQWLILNDVL� 5HVSRQVH� 7LPH� &RGH�
%OXH�7HDP�'DODP�&RGH�%OXH�$ODUP�'L�5XPDK�6DNLW�6LWL�.KRGLMDK�

0XKDPPDGL\DK� &DEDQJ� 6HSDQMDQJ�� 8QLYHUVLWDV�

0XKDPPDGL\DK�6XUDED\D�� 

)ULQN��0��� /HFKOHU�� 3���'HEXV�� )���	�5XFKKROW]�� 6�� ��������0XOWLSOH�

WUDXPD� DQG� HPHUJHQF\� URRP� PDQDJHPHQW�� 'HXWVFKHV�

bU]WHEODWW�,QWHUQDWLRQDO������������������� 

+DQD�$UL\DQL��1��0��.���$VHS�5REE\��1��0��.���,GD�5RVLGDZDWL��0��

.��1���	�&KLWD�:LGLD��6��3��6��.��0��.��0����������%8.8�$-$5�

.(3(5$:$7$1� *$:$7� '$585$7�� 0HQJDFX� 3DGD�

.XULNXOXP�3HQGLGLNDQ�'LSORPD�,,,�.HSHUDZDWDQ�,QGRQHVLD�7DKXQ�

������('8�38%/,6+(5� 

+HUDZDWL��7���$JXVWLQ��=���	�)LWUL��'��)����������3HQJHWDKXDQ�3HUDZDW�

7HQWDQJ�&RGH�%OXH� 3DGD� 3DVLHQ�*DZDW�'DUXUDW�'L�5XPDK�

6DNLW� 71,�$8�'U��0�� 6DODPXQ� %DQGXQJ�� -XUQDO� ,OPLDK� -.$�

�-XUQDO�.HVHKDWDQ�$HURPHGLND���������������� 

+LGD\DWL��$��1���:LGL\DQWL��3���6DUL��*��0���0DUWLDQD��7���'DPD\DQWL��

1�� $��� 6DZLWUL�� %��� �� �� �� 1LKD\DWL�� +�� (�� �������� 02'8/�
,17(5352)(66,21$/�('8&$7,21��,3(��.(6(/$0$7$1�

3$6,(1� �8178.� 0$+$6,6:$��� $LUODQJJD� 8QLYHUVLW\�

3UHVV� 

  



 

��� 

 

+XWDEDUDW�� 9��� 1RYLHDVWDUL�� (��� 	� 6DWLQDK�� 6�� �������� 0RGLILNDVL�

$VHVPHQ� (DUO\� :DUQLQJ� 6\VWHP� 8SD\D� 3HQLQJNDWDQ�

3HQHUDSDQ� .HVHODPDWDQ� 3DVLHQ�� -XUQDO� .HSHUDZDWDQ�

.RPSUHKHQVLI��&RPSUHKHQVLYH�1XUVLQJ�-RXUQDO������������������ 

,QGULD\DQL��,���0XUWL��1��1���6DUPLQ��1��+���0HJDVDUL��:��2���,IDGDK��

(���'DPD\DQWL��6��� �� ����3ULQDZDWL��3����������3HPHULNVDDQ�)LVLN��
3ULQVLS�'DVDU�GDQ�3URVHGXU�� 

,QVDQD� 0DULD�� %��� .HS�� 0��� 	� :DUGKDQL�� $�� �������� $VXKDQ�

.HSHUDZDWDQ�.HJDZDWGDUXUDWDQ��'HHSXEOLVK� 

-RQHV�� '�:��� 	� +DOO�� -�(�� �������� 5DFLDO� DQG� (WKQLF� 'LIIHUHQFHV� LQ�

%ORRG�3UHVVXUH��$PHULFDQ�+HDUW�$VVRFLDWLRQ���������� 

-XOLDQWR��-���,]PD��'���	�$KPDG��)����������+XEXQJDQ�DQWDUD�WLQJNDW�

SHQJHWDKXDQ� GDQ� PRWLYDVL� SHUDZDW� GHQJDQ� SHODNVDQDDQ�

(:6�GL�UXPDK�VDNLW��-RXUQDO�RI�1XUVLQJ�,QYHQWLRQ��������������� 

.KDLU��$��0���3XVSLWDVDUL��3���$OGLOD��5���1XUMDPDQ��,���.RVLP��0��<���

$LV\DK��$��� �� �� ��.XVXPDZDWL��+�� ,�� ��������.(3(5$:$7$1�

.(*$:$7'$585$7$1��3HQHUELW�7DKWD�0HGLD�� 

.KDLUDUL��1����������7KH�,QLWLDO�$VVHVVPHQW�RI�1XUVH�.QRZOHGJH�WR�

5HVSRQVH�7LPH� LQ�7UDIILF�$FFLGHQW�&DVH��0HGLD�.HSHUDZDWDQ�

,QGRQHVLD������������� 

.RURK�� '�� /�� �������� $VXKDQ� .HSHUDZDWDQ� 3DGD� 1\�� 005� 'HQJDQ�
'LDJQRVD�0HGLV� *DVWULWLV� 'L� 5XDQJDQ� ,QVWDODVL� *DZDW�'DUXUDW�

568'� 3URI�� 'U�� :=� -RKDQHV� .XSDQJ� 7DKXQ� ������ 3ROWHNNHV�

.HPHQNHV�.XSDQJ� 

.XUQLDZDQ�� $�� :�� �������� +8%81*$1� ,17(16,� '(1*$1�

3(5,/$.8� 3(5$:$7� '$/$0� 3(1'2.80(17$6,$1�

$68+$1� .(3(5$:$7$1� ',� ,167$/$6,� *$:$7�

'$585$7��-XUQDO�.HVHKDWDQ�0HVHQFHSKDORQ�������� 

/HH��'�6���6WLWW��$���$XVWLQ��3�&���6WXNHO��7�$���6FKXOO��0�-��&KRQJ��$���

�� �� ��7X�� -�9�� ��������3UHGLFWLRQ�RI�+HDUW�)DLOXUH�0RUWDOLW\� LQ�

(PHUJHQW�&DUH��$QQDOV�RI�,QWHUQDO�0HGLFLQH���������� 



 

��� 

 

0DUGDOHQD�� ,�� �������� $VXKDQ� .HSHUDZDWDQ� *DZDW� 'DUXUDW��

<RJ\DNDUWD��3XVWDND�%DUX�3UHVV� 

0F*DXJKH\�� -���2
+DOORUDQ��3���3RUWHU��6���	�%ODFNZRRG��%�� ��������

(DUO\� ZDUQLQJ� V\VWHPV� DQG� UDSLG� UHVSRQVH� WR� WKH�

GHWHULRUDWLQJ�SDWLHQW�LQ�KRVSLWDO��D�V\VWHPDWLF�UHDOLVW�UHYLHZ��

-RXUQDO�RI�DGYDQFHG�QXUVLQJ��������������������� 

0LUDZDWL�� $��� 	� 'HVZLWD�� '�� �������� ()(.7,9,7$6� ($5/<�

:$51,1*� 6<67(0� 6&25(� '$/$0� 3(1&(*$+$1�

3(5%858.$1�3$6,(1�',�580$+�6$.,7��-XUQDO�.HVHKDWDQ�

/HQWHUD
$LV\L\DK����������������� 

0XO\D��:���	�)DKUL]DO��0��6����������7DQJJDS�'DUXUDW�0HGLV��&RGH�

%OXH��6WXGL�.DVXV�3DGD�5XPDK�6DNLW�8PXP�'DHUDK�$EGXO�

:DKDE�6MDKUDQLH�'L�6DPDULQGD��,'(17,),.$6,���������������� 

0XVNDQDQIROD�� ,�� /�� �������� 3HQDQJDQDQ� 3DVLHQ� 'HQJDQ� &HGHUD�

7XODQJ� %HODNDQJ�'L� ,QVWDODVL� *DZDW�'DUXUDW� 5XPDK� 6DNLW��

&+0.�$SSOLHG�6FLHQWLILF�-RXUQDO��������������� 

1XVGLQ�� 6�� .�� �������� .HSHUDZDWDQ� *DZDW� 'DUXUDW�� -DNDG� 0HGLD�

3XEOLVKLQJ� 

3$6$5,%8��,��$����������*$0%$5$1�3(1*(7$+8$1�$1**27$�
%$6$51$6� .27$� 0('$1� 7(17$1*� 6,67(0�
3(1$1**8/$1� *$:$7� '$585$7� 7(53$'8� �63*'7��

35$�580$+�6$.,7�7$+81������� 

3UDKPDZDWL�� 3��� 5DKPDZDWL��$���	�.KROLQD��.�� ��������+XEXQJDQ�

5HVSRQVH� 7LPH�3HUDZDW�'HQJDQ�3HOD\DQDQ�*DZDW�'DUXUDW�

'L� ,QVWDODVL� *DZDW� 'DUXUDW� 5VXG� 'HPDQJ� 6HSXODX� 5D\D�

/DPSXQJ�7HQJDK��-XUQDO�:DFDQD�.HVHKDWDQ��������������� 

3UDPDQD�� <��� )UDGLDQWR�� ,��� 0DXODQD��0�� $��� 	� )DX]DQ�� 6�� ��������

3(1*(0%$1*$1�$3/,.$6,�($5/<�:$51,1*�6<67(0�

',� 580$+� 6$.,7� 81,9(56,7$6� 7$1-81*385$�

.$/,0$17$1�%$5$7�� -XUQDO�3HQHOLWLDQ�.HSHUDZDWDQ�� ������

������� 



 

��� 

 

3XUQDPDVDUL�� 9��� 	� 0D\VWDVDUL�� (�� �������� .XDOLWDV� KLGXS� SDGD�

SDVLHQ�SDVFD�PHQJDODPL�FHGHUD�NHSDOD�GL�NDEXSDWHQ�NHGLUL��

-XUQDO�1XVDQWDUD�0HGLND�� 

3XWUL��+��(����������$68+$1�.(3(5$:$7$1�*$:$7�'$585$7�
'(1*$1�*$1**8$1�2.6,*(1$6,�3$'$�.$686�3267�
23� .5$1,2720,� HF� ,175$&(5(%5$/� +(0255+$*(�
7(5+$'$3� 1\�� 6� ',� 58$1*$1� ,&8� 568'� -(1'5$/�
$+0$'�<$1,�.27$�0(752�7$1**$/���²���129(0(5�

������3ROWHNNHV�.HPHQNHV�7DQMXQJNDUDQJ�� 

5HVWLDQL��'���-XQGDSUL��.���	�6XV\DQWL��'����������.HJDZDWGDUXUDWDQ�

3ULPDU\� GDQ� 6HFRQGDU\� 6XUYH\� SDGD� 3DVLHQ� &RQJHVWLYH�

+HDUW�)DLOXUH��&+)��GL�5XPDK�6DNLW�7N�,,�3XWUL�+LMDX�0HGDQ��

3XE+HDOWK�-XUQDO�.HVHKDWDQ�0DV\DUDNDW��������������� 

5LVQDZDWL��$��+���IDMDU�.XUQLDZDQ�$LGLO�6KDIZDQ�+DUPDQWR�8PEX�

1JJLNX�1MDNDWDUD�� $UPD\DQL�� (OPXNKVLQXU�� $QG\ND�� ,UPD�

)LGRUD�� +DOLPDK�6DWULD� 3HUGDQD�� �������� 'RNXPHQWDVL�

.HSHUDZDWDQ��-DZD�7HQJDK��(XUHND�0HGLD�$NVDUD� 

5LVWDQWR��5���,QGUD��0��5���3RHUDQWR��6���	�5LQL��,��6����������$NXUDVL�

UHYLVHG� WUDXPD� VFRUH� VHEDJDL� SUHGLNWRU� PRUWDOLW\� SDVLHQ�

FHGHUD�NHSDOD��-XUQDO�.HVHKDWDQ�+HVWL�:LUD�6DNWL��������������� 

5XOLQR�� /��� 	� 3XWUL�� 0�� �������� 3HQJHWDKXDQ� 3HUDZDW� 'DODP�

0HQHUDSNDQ�(DUO\�:DUQLQJ�6FRUH�6\VWHP�3DGD�3DVLHQ�*DZDW�

'DUXUDW�� -851$/� $.$'(0,� .(3(5$:$7$1� +86$'$�

.$5<$�-$<$��������������� 

6DUL�� 1�� .�� �������� %XNX� $MDU� $VXKDQ� .HSHUDZDWDQ� *DZDW� 'DUXUDW�

.DUGLRSXOPRQDO��3HQHUELW�1(0� 

6DUWRQR�� 6��� 6XU\DWL�� <��� 	�2\RK�� 2�� ��������0DQDMHPHQ� 3HODWLKDQ�

%DVLF� 7UDXPD� &DUGLDF� /LIH� 6XSSRUW� WHUKDGDS� 3HULODNX�

3HUDZDW� GDODP� 3HQDQJDQDQ� .HJDZDWGDUXUDWDQ�� -XUQDO�

.HSHUDZDWDQ�6LODPSDUL����������������� 

6HSWLDQL�� $�� �������� 3HQJDUXK� IDNWRU�IDNWRU� NXDOLWDV� SHOD\DQDQ�

WHUKDGDS�NHSXDVDQ�SDVLHQ�GL� LQVWDODVL�JDZDW�GDUXUDW�568'�

.DEXSDWHQ�6XPHGDQJ��&RRSHWLWLRQ����������� 



 

��� 

 

6HSWLDQL��6����������3URVHV�.HSHUDZDWDQ�SDGD�$UHD�*DZDW�'DUXUDW�� 

6KDUDEL�� $�� )��� 	� 6LQJK�� $�� �������� &DUGLRSXOPRQDU\� $UUHVW� LQ�

$GXOWV�� ,Q� 6WDW3HDUOV�� 7UHDVXUH� ,VODQG� �)/��� 6WDW3HDUOV�

3XEOLVKLQJ 

6LPERORQ��+���	�6XGKDUPRQR��8����������3(/$.6$1$$1�,1,7,$/�

$66(60(17� 3$'$� 3$6,(1� 75$80$� 2/(+�

0$+$6,6:$� 3(5$:$7� 352*5$0� 352)(6,�

81,9(56,7$6�$'9(17�,1'21(6,$��-XUQDO�.HVHKDWDQ��������

������ 

6LWHSX��7�� ,��<�� ��������3URVHV�'DVDU�.HSHUDZDWDQ�3DGD�3DVLHQ�*DZDW�
'DUXUDW�� 

6SHQFHU��:��� 6PLWK�� -���'DWH�� 3���GH� 7RQQHUUH�� (���	� 7D\ORU��'��0��

�������� 'HWHUPLQDWLRQ� RI� WKH� EHVW� HDUO\� ZDUQLQJ� VFRUHV� WR�

SUHGLFW� FOLQLFDO� RXWFRPHV� RI� SDWLHQWV� LQ� WKH� HPHUJHQF\�

GHSDUWPHQW�� (PHUJ� 0HG� -�� �������� ��������� GRL��������� 

HPHUPHG������������ 

6XKDU\D�� '�� �������� +XEXQJDQ� $SOLNDVL� 3ULPDU\� 6XUYH\� GHQJDQ�

3HUEDLNDQ�6XUYLYDO�3DVLHQ�7UDXPD�.HSDOD�GL�,QVWDODVL�*DZDW�

'DUXUDW�568'�%DQJLO��-XUQDO�.HVHKDWDQ�'DQ�6DLQV��������������� 

6XZDUGLDQWR�� +�� �������� %XNX� $MDU� .HSHUDZDWDQ� .ULWLV�� 3HQGHNDWDQ�

(YLGHQFH� %DVH� 3UDFWLFH� 1XUVLQJ�� /HPEDJD� &KDNUD� %UDKPDQD�

/HQWHUD� 

6XZDU\R�� 3�� $��:��� 6XWRSR�� 5��� 	� 8WR\R�� %�� �������� 3HQJHWDKXDQ�

3HUDZDW� 'DODP� 0HQHUDSNDQ� (DUO\� :DUQLQJ� 6FRUH� 6\VWHP�

�(ZVV�� 'L� 5XDQJ� 3HUDZDWDQ�� -XUQDO� ,OPLDK� .HVHKDWDQ�

.HSHUDZDWDQ���������������� 

6\DULSXGLQ��$���3XUEDVDUL��'���	�0DULVD��'��(����������%8.8�$-$5�

.(3(5$:$7$1�*$:$7�'$585$7��3DVFDO�%RRNV� 

7ULQXJUDKD�� )��� 	� .DUWLQDK�� .�� �������� 3HQJHWDKXDQ� 0DV\DUDNDW�

WHQWDQJ�3HQJJXQDDQ�6LVWHP�3HQDQJJXODQJDQ�*DZDW�'DUXUDW�

7HUSDGX��-XUQDO�.HSHUDZDWDQ�6LODPSDUL������������������� 



 

��� 

 

8SSDQLVDNRUQ�� 6XSDWWUD�� %KXUD\DQRQWDFKDL�� 5XQJVXQ�� %RRQ\DUDW��

-DUXZDQ�� 	� .DHZSUDGLW�� -XODZDQ�� �������� 1DWLRQDO� (DUO\�

:DUQLQJ� 6FRUH� �1(:6�� DW� ,&8�GLVFKDUJH� FDQ�SUHGLFW� HDUO\�

FOLQLFDO�GHWHULRUDWLRQ�DIWHU�,&8�WUDQVIHU��-RXUQDO�RI�&ULWLFDO�&DUH��

�������������GRL��KWWSV���GRL�RUJ���������M�MFUF������������ 

9DIDHL��6��0���0DQ]DUL��=��6���+H\GDUL��$���)URXWDQ��5���	�)DUDKDQL��/��

$�� �������� ,PSURYLQJ� QXUVLQJ� FDUH� GRFXPHQWDWLRQ� LQ�

HPHUJHQF\�GHSDUWPHQW��$�SDUWLFLSDWRU\�DFWLRQ�UHVHDUFK�VWXG\�

LQ� ,UDQ��2SHQ� $FFHVV� 0DFHGRQLDQ� -RXUQDO� RI� 0HGLFDO� 6FLHQFHV��

������������ 

:LGLDQLQJW\DV��6��,���:DUGKDQL��,��.���3UDVWD\ZDWL��,��<���	�/XVLDQL��(��

�������� .HSHUDZDWDQ� *DZDW� 'DUXUDW�� 3HQGHNDWDQ� GHQJDQ�

3HUVLVWHP��6\LDK�.XDOD�8QLYHUVLW\�3UHVV� 

:LOOLDPV�� %��� $OEHUWL�� *��� %DOO�� &��� %HOO�� '��� 	� 'XUKDP�� /�� ��������

1DWLRQDO� (DUO\� :DUQLQJ� 6FRUH� �1(:6��� 6WDQGDUGLVLQJ� WKH�

DVVHVVPHQW� RI� DFXWHLOOQHVV� VHYHULW\� LQ� WKH� 1+6�� /RQGRQ�� 7KH�

5R\DO�&ROOHJH�RI�3K\VLFLDQV� 

=KHQJ��/���:DQJ��2���+DR��6���<H��&���/LX��0���;LD��0���������.DQRY��/��

��������'HYHORSPHQW�RI�DQ�HDUO\�ZDUQLQJ�V\VWHP�IRU�KLJK�ULVN�

SDWLHQWV� IRU� VXLFLGH� DWWHPSW� XVLQJ� GHHS� OHDUQLQJ� DQG�

HOHFWURQLF�KHDOWK�UHFRUGV��7UDQVODWLRQDO�SV\FKLDWU\������������ 

  



 

��� 

 

7(17$1*�3(18/,6 

 

'U��/LOLQ�5RV\DQWL��6�.HS���1V���0�.HS���

ODKLU� GL� .HQGDUL� SDGD� WDQJJDO� ��� 1RYHPEHU�

������ %HOLDX� PHQ\HOHVDLNDQ� VHUDQJNDLDQ�

SHQGLGLNDQ�IRUPDO�VHFDUD�EHUWXUXW�WXUXW�\DLWX��

6'1� ��:DZRWREL� �������� 6031� �� 3RQGLGDKD�

��������60$1�:DZRWREL���������$NSHU�'HSNHV�

.HQGDUL� �������� 6�� .HSHUDZDWDQ� 81+$6�

�������� 1HUV� 81+$6� �������� 6�� .HSHUDZDWDQ� 813$'� �������� 

6��,OPX�.HGRNWHUDQ�81+$6�������� 

3HUWDPD�NDOL�EHUWXJDV�VHEDJDL�VWDII�SHQGLGLN�SDGD�WDKXQ������

GL� 3ROWHNNHV� .HPHQNHV� .HQGDUL� GDQ� PXODL� WDKXQ� ����� PHQMDGL�

GRVHQ� GL� 3ROWHNNHV� .HPHQNHV� .HQGDUL�� %LGDQJ� NKXVXV� \DQJ�

GLWHNXQL�DGDODK�.HSHUDZDWDQ�0HGLNDO�%HGDK��.HSHUDZDWDQ�*DZDW�

'DUXUDW�� .HSHUDZDWDQ� .ULWLV�� .HSHUDZDWDQ� %HQFDQD�� GDQ�

.HSHUDZDWDQ�6SLULWXDO��.HJLDWDQ�7ULGKDUPD�SHUJXUXDQ�WLQJJL�\DQJ�

GLODNVDQDNDQ� DQWDUD� ODLQ�� ��� 0HODNVDQDNDQ� ULVHW�ULVHW� GL� OXDU�

NDPSXV�� ��� 0HQXOLV� EHUEDJDL� EXNX� GDQ� DUWLNHO� LOPLDK�� 

��� 0HPEHULNDQ� NRQVXOWDVL� LOPLDK�� ��� 0HQMDGL� UHYLHZHU� QDVLRQDO�� 

��� 0HQ\HOHQJJDUDNDQ� SURVLGLQJ�� ��� 0HQJHOROD� MXUQDO� LOPLDK�� 

���0HQMDGL�UHYLHZHU�MXUQDO�3ROWHNNHV�.HQGDUL�GDQ�EHEHUDSD�6HNRODK�

7LQJJL� .HVHKDWDQ� GL� .HQGDUL� GDQ� OXDU� NRWD� .HQGDUL�� ��� 0HQMDGL�

VSHDNHU��PHQWRU� DWDX� IDVLOLWDWRU� GDODP� DFDUD�DFDUD� LOPLDK� QDVLRQDO�

PDXSXQ�LQWHUQDVLRQDO��3HQXOLV� MXJD�DNWLI�GDQ�PHULQWLV��PHPLPSLQ�

GDQ� PHPELQD� EHEHUDSD� OHPEDJD� GDNZDK� GDQ� VRVLDO�

NHPDV\DUDNDWDQ�GL�.RWD�.HQGDUL� 

 

6ULNDQGL�3XVSD�$PDQGDW\��6�.HS���1V���

0�.HS��� ODKLU� GL� 3RQWLDQDN�� SDGD� ��� -DQXDUL�

������ 3HQXOLV� PHQ\HOHVDLNDQ� VHUDQJNDLDQ�

SHQGLGLNDQ�IRUPDO�VHFDUD�EHUWXUXW�WXUXW�\DLWX��

6',� $O�$]KDU� ��� 3RQWLDQDN�� 603� 1HJHUL� ��

3RQWLDQDN�� 60$� 1HJHUL� �� 3RQWLDQDN�� 6��

)DNXOWDV�,OPX�.HSHUDZDWDQ�WDKXQ������²������

GDQ�3URIHVL�1HUV�WDKXQ������²������8QLYHUVLWDV�



 

��� 

 

3DGMDGMDUDQ��6��.HSHUDZDWDQ�GHQJDQ�PHQJDPELO�SHPLQDWDQ�*DZDW�

'DUXUDW�GL�8QLYHUVLWDV�%UDZLMD\D�SDGD� WDKXQ������ ��������6DDW� LQL�

SHQXOLV�EHNHUMD�VHEDJDL�GRVHQ�GL�3URGL�'�,,,�.HSHUDZDWDQ�3ROWHNNHV�

.HPHQNHV� .HQGDUL� GDQ� PHQJDPSX� PDWD� NXOLDK� .HSHUDZDWDQ�

*DZDW� 'DUXUDW�� 0HWRGRORJL� .HSHUDZDWDQ� GDQ� 3VLNRORJL�� 3HQXOLV�

DNWLI� PHODNVDQDNDQ� NHJLDWDQ� 7ULGKDUPD� SHUJXUXDQ� WLQJJL� DQWDUD�

ODLQ� PHODNVDQDNDQ� SHQHOLWLDQ�� PHQXOLV� PRGXO� GDQ� EXNX�

¶.HSHUDZDWDQ�*DZDW�'DUXUDW·�GDQ�PHQJHOROD�MXUQDO�LOPLDK� 

 

5XVQD� 7DKLU�� 6�.HS��� 1V��� 0�.HS���

DGDODK� VHRUDQJ�GRVHQ�GL� 3ROWHNNHV�.HPHQNHV�

.HQGDUL�� 3HQXOLV� /DKLU� GL� &DNNH�� (QUHNDQJ�

SDGD� WDQJJDO� ��� -XQL� ������ 0HQ\HOHVDLNDQ�

SHQGLGLNDQ� 6DUMDQD� .HSHUDZDWDQ� GDQ� 3URIHVL�

1HUV� GL� )DNXOWDV� .HGRNWHUDQ� 8QLYHUVLWDV�

+DVDQXGGLQ�0DNDVVDU�7KXQ�������0HODQMXWNDQ�
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