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.RQVHS�'LUL�6LVZD�<DQJ�0HQJKDGDSL�8MLDQ�1DVLRQDO�
�6WXGL�3DGD�60.:LQD\DORND�.UXNXW�'HSRN��

0DULQD�(U\�6HWL\DZDWL���$QLHN�,UDZDWLH���,VZDK\XQL�
�-XUXVDQ�,OPX�.HVHKDWDQ�0DV\DUDNDW 831�9HWHUDQ�-DNDUWD��-DNDUWD

�-XUXVDQ�,OPX�.RPXQLNDVL�831�9HWHUDQ�-DNDUWD��-DNDUWD
�-XUXVDQ ,OPX�3ROLWLN�831�9HWHUDQ�-DNDUWD��-DNDUWD

$EVWUDN��8MLDQ�1DVLRQDO� ELDVD� GLVLQJNDW�81�81$6� DGDODK� VLVWHP� HYDOXDVL VWDQGDU�
SHQGLGLNDQ GDVDU� GDQ� PHQHQJDK� VHFDUD� QDVLRQDO GDQ� SHUVDPDDQ� PXWX� WLQJNDW�
SHQGLGLNDQ� DQWDU� GDHUDK� \DQJ� GLODNXNDQ� ROHK� 3XVDW� 3HQLODLDQ� 3HQGLGLNDQ��
'HSGLNQDV�GL� ,QGRQHVLD EHUGDVDUNDQ�3HUDWXUDQ�>�@�PHQ\DWDNDQ�EDKZD�GDODP�UDQJND�
SHQJHQGDOLDQ� PXWX� SHQGLGLNDQ� VHFDUD� QDVLRQDO� GLODNXNDQ� HYDOXDVL� VHEDJDL� EHQWXN�
DNXQWDELOLWDV SHQ\HOHQJJDUD� SHQGLGLNDQ� NHSDGD� SLKDN�SLKDN� \DQJ� EHUNHSHQWLQJDQ��
.RQVHS�GLUL�PHUXSDNDQ�SDQGDQJDQ�DWDX�SHQLODLDQ�UHPDMD�WHUKDGDS�GLUL�VHQGLUL��.RQVHS�
GLUL� \DQJ� WHSDW� DNDQ�PHPEDQWX� UHPDMD�XQWXN�PHQJHQDOL� GLULQ\D�GDQ�PHUXSDNDQ� DODW�
NRQWURO�EDJL�SHULODNX�UHPDMD��$SDELOD�NRQVHS�GLUL� UHPDMD�SRVLWLI�PDND�SHULODNX�\DQJ�
GLWDPSLONDQ�MXJD SRVLWLI��6HEDOLNQ\D��DSDELOD�NRQVHS�GLUL�UHPDMD�QHJDWLI�PDND�SHULODNX�
\DQJ� GLWDPSLONDQ� DNDQ� QHJDWLI�� � +DVLO� GDUL� SHQHOLWLDQ� LQL� DGDODK� DGDODK� VLVZD�VLVZL�
VHWLGDNQ\D� VXGDK�PHQGDSDWNDQ�ZDZDVDQ� WHQWDQJ�EDJDLPDQD�PHPEHQWXN�NRQVHS�GLUL�
\DQJ�SRVLWLI�GDQ�EDJDLPDQD�PHUHND�OHELK�VLDS�XQWXN�XMLDQ�QDVLRQDO��

�� 3HQGDKXOXDQ
8MLDQ�1DVLRQDO ELDVD�GLVLQJNDW�81�81$6 DGDODK�VLVWHP�HYDOXDVL VWDQGDU�SHQGLGLNDQ GDVDU�GDQ�

PHQHQJDK�VHFDUD�QDVLRQDO GDQ�SHUVDPDDQ�PXWX�WLQJNDW�SHQGLGLNDQ�DQWDU�GDHUDK�\DQJ�GLODNXNDQ�ROHK�
3XVDW�3HQLODLDQ�3HQGLGLNDQ� 'HSGLNQDV�GL�,QGRQHVLD�EHUGDVDUNDQ�>�@�PHQ\DWDNDQ�EDKZD�GDODP�UDQJND�
SHQJHQGDOLDQ� PXWX� SHQGLGLNDQ� VHFDUD� QDVLRQDO� GLODNXNDQ� HYDOXDVL� VHEDJDL� EHQWXN� DNXQWDELOLWDV
SHQ\HOHQJJDUD� SHQGLGLNDQ�NHSDGD� SLKDN�SLKDN� \DQJ� EHUNHSHQWLQJDQ� /HELK� ODQMXW GLQ\DWDNDQ� EDKZD�
HYDOXDVL�GLODNXNDQ�ROHK�OHPEDJD�\DQJ�PDQGLUL VHFDUD�EHUNDOD��PHQ\HOXUXK��WUDQVSDUDQ��GDQ�VLVWHPDWLN
XQWXN�PHQLODL�SHQFDSDLDQ�VWDQGDU�QDVLRQDO�SHQGLGLNDQ�GDQ�SURVHV�SHPDQWDXDQ�HYDOXDVL�WHUVHEXW�KDUXV�
GLODNXNDQ�VHFDUD�EHUNHVLQDPEXQJDQ��

3URVHV� SHPDQWDXDQ� HYDOXDVL WHUVHEXW� GLODNXNDQ� VHFDUD� WHUXV� PHQHUXV� GDQ� EHUNHVLQDPEXQJDQ�
SDGD�DNKLUQ\D�DNDQ GDSDW�PHPEHQDKL�PXWX�SHQGLGLNDQ��3HPEHQDKDQ�PXWX�SHQGLGLNDQ�GLPXODL�GHQJDQ�
SHQHQWXDQ VWDQGDU� 3HQHQWXDQ�VWDQGDU�\DQJ�WHUXV�PHQLQJNDW�GLKDUDSNDQ�DNDQ�PHQGRURQJ�SHQLQJNDWDQ�
PXWX SHQGLGLNDQ��\DQJ�GLPDNVXG�GHQJDQ�SHQHQWXDQ�VWDQGDU�SHQGLGLNDQ�DGDODK�SHQHQWXDQ�QLODL�EDWDV�
�FXW� RII� VFRUH��� 6HVHRUDQJ� GLNDWDNDQ� VXGDK� OXOXV�NRPSHWHQ� ELOD� WHODK� PHOHZDWL� QLODL� EDWDV� WHUVHEXW�
EHUXSD�QLODL�EDWDV�DQWDUD�SHVHUWD�GLGLN�\DQJ�VXGDK�PHQJXDVDL�NRPSHWHQVL�WHUWHQWX�GHQJDQ�SHVHUWD�GLGLN�
\DQJ� EHOXP�PHQJXDVDL� NRPSHWHQVL� WHUWHQWX�� %LOD� LWX� WHUMDGL� SDGD� XMLDQ� QDVLRQDO� DWDX� VHNRODK PDND�
QLODL�EDWDV�EHUIXQJVL�XQWXN�PHPLVDKNDQ�DQWDUD�SHVHUWD�GLGLN�\DQJ� OXOXV�GDQ� WLGDN OXOXV�GLVHEXW�EDWDV�
NHOXOXVDQ�� NHJLDWDQ� SHQHQWXDQ�EDWDV� NHOXOXVDQ�GLVHEXW� VWDQGDUG� VHWWLQJ� 0DQIDDW� SHQJDWXUDQ� VWDQGDU�
XMLDQ� DNKLU � ���� $GDQ\D� EDWDV� NHOXOXVDQ� VHWLDS� PDWD� SHODMDUDQ VHVXDL� GHQJDQ� WXQWXWDQ� NRPSHWHQVL�
PLQLPXP�� ���� $GDQ\D� VWDQGDU� \DQJ� VDPD� XQWXN� VHWLDS� PDWD� SHODMDUDQ� VHEDJDL VWDQGDU PLQLPXP�
SHQFDSDLDQ�NRPSHWHQVL�

.HFHPDVDQ DGDODK�NRQGLVL�NHMLZDDQ�\DQJ�SHQXK�GHQJDQ�NHNKDZDWLUDQ�GDQ�NHWDNXWDQ�DNDQ�DSD�
\DQJ�PXQJNLQ�WHUMDGL��EDLN�EHUNDLWDQ�GHQJDQ�SHUPDVDODKDQ�\DQJ�WHUEDWDV�PDXSXQ�KDO�KDO�\DQJ�DQHK�
'HVNULSVL� XPXP DNDQ� NHFHPDVDQ� \DLWX� ³SHUDVDDQ WHUWHNDQ� GDQ� WLGDN� WHQDQJ� VHUWD� EHUSLNLUDQ� NDFDX�
GHQJDQ� GLVHUWDL� EDQ\DN� SHQ\HVDODQ´�� +DO� LQL� VDQJDW� EHUSHQJDUXK� SDGD� WXEXK�� KLQJJD� WXEXK� GLUDVD�
PHQJJLJLO��PHQLPEXONDQ�EDQ\DN�NHULQJDW��MDQWXQJ�EHUGHJXS�FHSDW��ODPEXQJ�WHUDVD�PXDO��WXEXK�WHUDVD�
OHPDV� NHPDPSXDQ�EHUSURGXNWLYLWDV�EHUNXUDQJ�KLQJJD�EDQ\DN�PDQXVLD�\DQJ�PHODULNDQ�GLUL� NH� DODP�
LPDMLQDVL�VHEDJDL�EHQWXN�WHUDSL�VHPHQWDUD>�@��.RQVHS�GLUL�PHUXSDNDQ�SDQGDQJDQ DWDX�SHQLODLDQ�UHPDMD�
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WHUKDGDS� GLUL� VHQGLUL�� .RQVHS GLUL� \DQJ� WHSDW DNDQ� PHPEDQWX� UHPDMD� XQWXN� PHQJHQDOL� GLULQ\D� GDQ�
PHUXSDNDQ�DODW�NRQWURO�EDJL�SHULODNX�UHPDMD��$SDELOD�NRQVHS�GLUL�UHPDMD�SRVLWLI�PDND�SHULODNX�\DQJ�
GLWDPSLONDQ� MXJD� SRVLWLI�� 6HEDOLNQ\D�� DSDELOD� NRQVHS� GLUL� UHPDMD� QHJDWLI� PDND� SHULODNX� \DQJ
GLWDPSLONDQ�DNDQ�QHJDWLI�

'XD� NRPSRQHQ NRQVHS GLUL� �� NRPSRQHQ� NRJQLWLI� GDQ� NRPSRQHQ� DIHNWLI�� %ROHK� MDGL� NRPSRQHQ�
NRJQLWLI�$QGD�EHUXSD�´6D\D�LQL�RUDQJ�ERGRK�´�GDQ�NRPSRQHQ�DIHNWLIQ\D�$QGD�EHUNDWD��´�VD\D�VHQDQJ�
GLUL� VD\D� ERGRK�� LQL� OHELK� EDLN� EDJL� VD\D� ´� %ROHK� MDGL� NRPSRQHQ� NRJQLWLIQ\D VHSHUWL WDGL�� WDSL�
NRPSRQHQ�DIHNWLIQ\D�EHUEXQ\L��´6D\D�PDOX�VHNDOL�NDUHQD�VD\D�PHQMDGL�RUDQJ�ERGRK�´�GDODP�SVLNRORJL�
VRVLDO��NRPSRQHQ�NRJQLWLI�GLVHEXW�FLWUD�GLUL��VHOI�LPDJH���GDQ�NRPSRQHQ�DIHNWLI�GLVHEXW�KDUJD�GLUL��VHOI
HVWHHP���0HQXUXW >�@��EHUSHQJDUXK EHVDU�SDGD�SROD�NRPXQLNDVL�LQWHUSHUVRQDO�

)DNWRU�VHNRODK�PHOLSXWL�WHPDQ�WHPDQ�VHED\D��SHHUV��GDQ�JXUX�JXUX�GHQJDQ�NHSULEDGLDQ�PDVLQJ�
PDVLQJ�� 7DQSD� GLVDGDUL� VLNDS�� FDUD� PHQJDMDU� GDQ� SDQGDQJDQ� VHRUDQJ� JXUX� GDSDW� PHPSHQJDUXKL�
SHUNHPEDQJDQ� PXULG�PXULGQ\D� .HKLGXSDQ� VHVHRUDQJ�� VHGLNLW� DWDX� EDQ\DN�� DNDQ� GLSHQJDUXKL� ROHK�
JXUXQ\D�NDUHQD�JXUX�PHQMDGL�UHSUHVHQWDVL�RUDQJ�WXDQ\D�VDDW�EHUDGD�GL�VHNRODK��.HEHUDGDDQ�JXUX�GDSDW�
PHPEXDW�NHKLGXSDQ�VHVHRUDQJ�PHQMDGL�EHUEHGD��'DODP�-XUQDO�>�@� SHUFD\D�EDKZD�VHRUDQJ�JXUX�GDSDW�
PHPEXDW�DQDN�GLGLNQ\D��PHQJHWDKXL�EDJDLPDQD�FDUD�PHQJHPEDQJNDQ�NHPDPSXDQ�GDQ�EDNDW�NKXVXV�
\DQJ�GLPLOLNL� DQDN� GLGLNQ\D��PHQJHWDKXL�EDJDLPDQD� FDUD�PHPEXDW� VHRUDQJ� UHPDMD� GDSDW PHQHULPD�
GDQ�PHUDVD� EDKDJLD� DWDV� NHDGDDQ�PHUHND� GDQ� MXJD�PHQJHWDKXL� EDJDLPDQD� FDUD�PHQDQJDQL�PXULG�
PXULGQ\D�\DQJ�WLGDN�PHQJHUWL�DNDQ�SHQWLQJQ\D�EHODMDU��.HVHPXDQ\D�LWX�VDQJDW�EHUJXQD�EDJL�VHRUDQJ�
UHPDMD�DJDU�GDSDW�VXNVHV�GDQ�PHQLNPDWL�PDNQD�NHKLGXSDQ��

+DVLO�ULVHW>�@�VHNRODK�PHUXSDNDQ�WHPSDW�EDJL�UHPDMD�XQWXN�EHULQWHUDNVL�GDQ�EHUVRVLDOLVDVL�GHQJDQ�
WHPDQ�WHPDQ�VHED\D�GDQ�JXUXQ\D�NDUHQD�OHELK�GDUL�HQDP�MDP�SHU�KDUL�VHRUDQJ�UHPDMD�KDUXV�EHUDGD�GL�
OLQJNXQJDQ�VHNRODK��%DKNDQ�KXEXQJDQ�VRVLDO�PHUHND�WHUXV�EHUODQMXW�GL�OXDU�OLQJNXQJDQ�VHNRODK

%HUGDVDUNDQ� XUDLDQ GLDWDV� EHUVDPDDQ� GHQJDQ� PXQFXOQ\D NHEXWXKDQ� DNDQ SHQMXUXVDQ� GL
608�60. PDND� GLSHUOXNDQ� SROD� DVXK� \DQJ� VLVWHPDWLV� GDQ� HIHNWLI� GDUL� VHNRODK� PHODOXL� OD\DQDQ�
ELPELQJDQ�GDQ�NRQVHOLQJ� 'HQJDQ�KDGLUQ\D�RWRQRPL�SHQGLGLNDQ�VDPSDL�NHWLQJNDW�VDWXDQ�SHQGLGLNDQ�
GHQJDQ 0DQDMHPHQ� %HUEDVLV 6HNRODK� �0%6�� \DQJ� PHQJHGHSDQNDQ� SHQGHNDWDQ� GHVHQWUDOLVWLN�
SURIHVLRQDO��PDND�SHUDQ *XUX�3HPELPELQJ�PHQMDGL�VDQJDW�SHQWLQJ��*XUX�3HPELPELQJ�GLGRURQJ�XQWXN�
PHPLOLNL�NHEHUDQLDQ�GDQ�PHPELDVDNDQ�GLUL�XQWXN�PHQHPXNDQ�FDUD�FDUD�EDUX�\DQJ� OHELK�HIHNWLI�GDQ�
HILVLHQ�GDODP�PHODNVDQDNDQ�EHUEDJDL NHJLDWDQ�SHOD\DQDQ�ELPELQJDQ�GDQ�NRQVHOLQJ�

�� 0HWRGH�
3HQGHNDWDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�SHQGHNDWDQ�NXDQWLWDWLI�GHQJDQ�VLIDW�SHQHOLWLDQ�GHVNULSWLI��

3HQHOLWLDQ� LQL� WLGDN�PHOLKDW�KXEXQJDQ�VHEDE�DNLEDW�GDQ� WLGDN PHPLOLNL�KLSRWHVLV�SHQHOLWLDQ�GLSHUROHK�
GDUL� KDVLO� NXHVLRQHU� \DQJ� EHUVLIDW� WHUWXWXS�� 6LIDW� SHQHOLWLDQ� GHVNULSWLI� XQWXN� PHPDSDUNDQ� GDQ�
PHQMHODVNDQ�VHFDUD�ULQFL�\DQJ GLSHUROHK�GDUL�KDVLO�NXHVLRQHU�\DQJ�EHUVLIDW�WHUEXND��

3HQGHNDWDQ� NXDQWLWDWLI� MXJD� GLGXNXQJ� GHQJDQ� SHQGHNDWDQ� NXDOLWDWLI�� SHQGHNDWDQ� NXDQWLWDWLI�
GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ PHWRGH�VXUYHL�GHQJDQ�NXHVLRQHU�VHEDJDL�LQVWUXPHQ�XWDPD��6HGDQJNDQ�
SHQGHNDWDQ�NXDOLWDWLI�GLODNXNDQ�PHODOXL�ZDZDQFDUD� LQIRUPDQ�GDQ�REVHUYDVL��3RSXODVL�GDUL�SHQHOLWLDQ�
LQL� DGDODK� VHOXUXK� VLVZD� 60.� NHODV� ��� GHQJDQ DODV� DQ� EDKZD� SDGD� NHODV� ��� LQL� VLVZD� \DQJ� DNDQ�
PHQJKDGDSL�8MLDQ�1DVLRQDO��UHVSRQGHQQ\D�DGDODK�VHPXD�VLVZD�VLVZL�60.�NHODV����

�� +DVLO�GDQ�'LVNXVL
+DVLO� \DQJ� VXGDK� GLFDSDL� GDODP� SHQHOLWLDQ WHUKDGDS� SDUD� VLVZD� GDSDW GLJDPEDUNDQ� GDUL� WDEHO�

GLEDZDK�LQL��
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7DEHO����7DQJJDSDQ�VLVZD�VLVZL�WHQWDQJ�NRQVHS�GLUL

7DQJJDSDQ� 6LVZD�6LVZL� 7HQWDQJ� .RQVHS� 'LUL� SDGD� WDEHO� � GDSDW� GLMHODVNDQ� EDKZD� SHQJLVLDQ�
NXHVLRQHU� VHEHOXP� PHPEHULNDQ� PDWHUL� SHODWLKDQ� NRQVHS� GLUL�� NDPL� PHODNXNDQ� SUHWHVW� NHSDGD� SDUD
VLVZD�VLVZL�WHQWDQJ�NRQVHS�GLUL��0DVLK�EDQ\DN�SDUD�VLVZD�VLVZL�EHOXP�PHQJHWDKXL�DSD�LWX�NRQVHS�GLUL�
WHUOLKDW�GDUL�KDVLOQ\D�DGDODK�����NXUDQJ�PHQJHWDKXL������FXNXS�PHQJHWDKXL������VXGDK�PHQJHWDKXL�
GDQ� KDQ\D� ���PHUHND� VDQJDW�PHQJHWDKXL� DSD LWX� NRQVHS�GLUL��0HOLKDW� NRPSRVLVL� VHSHUWL� WDEHO �� LQL�
PDND�WLP�SHQHOLWLDQDNDQ�PHPEHULNDQ�PDWHUL� WHUNDLW�GHJDQ�NRQVHS�GLUL�\DQJ�WLP�ULQFL�GHQJDQ�PDWHUL��
FKDUDFWHU�EXLOGLQJ��.HSHUFD\DDQ�GLUL��&DUD�HIHNWLI�PHQLQJNDWNDQ�SHUFD\D�GLUL��FLWUD�GLUL��PRWLYDVL�GDQ
NLDW�NLDW� PHQJKDGDSL� XMLDQ� QDVRQDO�� 7LQJNDW� SHUFD\D� GLUL� VLVZD� WHUXV� KDUXV� WHUXV� GLWLQJNDWNDQ� DJDU�
WLGDN�PXGDK�FHPDV�PHQJKDGDSL�8MLDQ�1DVLRQDOQ\D�QDQWL�

7DEHO�����7DQJJDSDQ�VLVZD�VLVZL�WHQWDQJ�SHUFD\D�GLUL

7DEHO� �� 7DQJJDSDQ� SDUD� VLVZD�VLVZL� LQL� PHPDQJ� WHUMDGL� SHUXEDKDQ SHPDKDPDQ� PHUHND�
PHQJHWDKXL� DSD� LWX�3HUFD\D�'LUL��ZDODX�PDVLK� DGD�VHNLWDU����NXUDQJ�PHQJHUWL� KDO� LQL� VHWHODK�NDPL�
OLKDW� WHUQ\DWD�PDVLK� DGD� EHEHUDS� VLVZD�VLVZL� LQL�PHUDVD� EHOXP� ELVD�PHOLKDW 3HUFD\D�'LUL SDGD� GLUL�
PHUHND�VHQGLUL�DWDX�ELVD NDPL DUWLNDQ�PDVLK FXHN�DWDX�NXUDQJ�SHGXOL� WHUKDGDS�3HUFD\D�'LUL PHUHND��
+DVLOQ\D�PHQXQMXNNDQ�EDKZD�SHUFD\D�GLUL�VLVZD�����VDQJDW�EDLN�NDUHQD�GDUL�DZDO�VLVZD�\DQJ�SDKDP�
EDJDLPDQD� WDQJJXQJMDZDEQ\D� VHEDJDL� SHODMDU� WHQWX� DNDQ�PHPSHUVLDSNDQ�81� VHGLQL�PXQJNLQ� ����
EDLN� MXJD� VXGDK� GHQJDQ� EDLN� PHPSHUVLDSNDQ� GLUL� VHMDN� PHUHND� QDLN� NHODV� ���� ��� FXNXS� KDO� LQL�
GLNDUHQDQ�VLVZD� WHUVHEXW�EHOXP�PHQ\DGDUL� WDQJJXQJMDZDE�PHUHND�VHEDJDL�SHODMDU�DNDQ� WHWDSL�PDVLK�
VXND�PDLQ�GLOXDU�GDUL�VHNRODKQ\D��GDQ���NXUDQJ�LQL�PHPDQJ�KDUXV PHQMDGL�SHUKDWLDQ NKXVXV�GDUL�SDUD�
JXUX�XQWXN�PHPEDQWX�PHQLQJNDWNDQ�UDVD�SHUFD\D�GLULQ\D�
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7DEHO�����7DQJJDSDQ�VLVZD�VLVZL�WHQWDQJ�NHVLDSDQ�PHQJLNXWL�XMLDQ�QDVLRQDO

7DEHO�� WDQJJDSDQ�6LVZD�6LVZL�7HQWDQJ�.HVLDSDQ�0HQJLNXWL�8MLDQ�1DVLRQDO��+DVLO�����VDQJDW�
EDLN� GDQ� EDLN� GDUL� SDUD� VLVZD�VLVZL� XQWXN� NHVLDSDQQ\D� PHQJLNXWL� XMLDQ� QDVLRQDO� VHEDJDL� SUDV\DUDW�
NHOXOXVDQ�PHUHND�QDQWLQ\D�VHWHODK�NHODV���������EDLN�\DQJ�VXGDK�VLDS�LWX�GDUL�NHODV�����&XNXS�VLDS�
VHNLWDU�����WHUGLUL�GDUL�NHODVD���������UDWD�UDWD�GDUL�NHODV ���\DQJ�PHPDQJ PDVLK�DGD�ZDNWX VHNLWDU
����WDKXQ�XQWXN�PHPSHUVLDSNDQ�GLULQ\D�PHQJLNXWL�XMLDQ�QDVLRQDO��'DUL�KDVLO�WDQJJDSDQ�\DQJ�GLEHULNDQ�
ROHK�VLVZD�VLVZL�60.�:LQD\DORND�.UXNXW� WHUVHEXW�GLDWDV��PDND�GDSDW�PHQMDGL�EDKDQ�NDMLDQ� LOPLDK�
OHELK�ODQMXW�GDODP EHQWXN�SHQHOLWLDQ WHQWDQJ�.RQVHS�'LUL GDQ EDJDLPDQD�PHUHND�ELVD�SHUFD\D�GLULQ\D�
PDND� VLVZD� WLQJNDW�608�60.�VHKLQJJD� OHELK�GDSDW�PHQJDWDVL�NHFHPDVDQ�GDQ� UDVD�NXUDQJ�SHUFD\D�
GLUL�DWDV�NHPDPSXDQQ\D�GDODP�PHQJKDGDSL�XMLDQ�QDVLRQDO�

'DUL�+DVLO�RODK�GDWD�\DQJ�ELVD GLOLKDW�SDGD�WDEHO���± ���3DUD VLVZD�VLVZL�GDODP�PHQJKDGDSL�8MLDQ�
1DVLRQDO� SHUOX� DGD� GXNXQJDQ� VHFDUD� LQWHUQDO�PDXSXQ� HNVWHUQDO�� DUWLQ\D� GDUL� GDODP� GLUL� VLVZD� KDUXV�
PDPSX�PHPLOLNL�NRQVHS�GLUL�EDJDLPDQD�PHUHND�DNDQ�PHQDWD�PDVD�GHSDQ�3HQGLGLNDQ�GL�PDVD�GHSDQ
KDUXV� GLSHUVLDSNDQ� VHMDN�PHUND EHUDGD� GL� NHODV� ��� VHKLQJJD� VHFDUD�PHQWDO�PHUHND� DNDQ�PHQ\DGDUL�
EDKZD�XQWXN� OXOXV�GHQJDQ� WHSDW�ZDNWX�PHUHND�KDUXV�JLDW� EHODMDU�GDQ�PHQJLNXWL� SURVHV�EHODMDU�\DQJ�
EDLN��6HFDUD HNVWHUQDO�DGDODK�SHUDQ�SDUD�JXUX�MXJD�VDQJDW�SHQWLQJ NDUHQD�SRVLVL JXUX�VHEDJDL� WHQDJD�
SHQGLGLN� GDQ� EHUSHUDQ� XWDPD� GDODP� PHQ\DPSDLNDQ� SHQJHWDKXDQ� GDQ� NHWUDPSLODQ� \DQJ� VDDW� LQL�
GLEXWXKNDQ�ROHK�PDV\DUDNDW�LQGXVWU\�LQVWDQVL�VZDVWD�QHJHUL���3HUDQ�RUDQJWXD�GDODP�KDO�LQL� WHQWX�MXJD�
WLGDN�NDODK�SHQWLQJ�NDUHQD GHQJDQ�PHPEXDW�NHQ\DPDQDQ�DQDN�EHODMDU�GLUXPDK�PDND�NHFHPDVDQ�DWDX�
VWUHVV� DQDN� WLGDN� PHQLQJNDW� NDUHQD� KDUXV� PHQJHUMDNDQ� WXJDV�WXJDV� GDUL� VHNRODK� GDQ� GLUXPDK�
VHWLGDNQ\D�WLGDN�EHUWDPEDK�EHEDQ�SLNLUDQQ\D�

�� .HVLPSXODQ�
0HPLOLNL�.RQVHS�GLUL \DQJ�EDLN�EDJL�SDUD VLVZD�DNDQ PHQLQJNDWNDQ�SHUFD\D�GLULQ\D�� GDQ�DNDQ�

PHPEHQWXN� FKDUDFWHU EXLOGLQJ�� PHPLOLNL� PRWLYDVL� \DQJ� WLQJJL� GDODP� EHODMDU�� EDJDLPDQD� NLDW�NLDW�
PHQJKDGDSL� XMLDQ� QDVLRQDO� GDQ� EDJLPDQD� FDUD� SDUD� VLVZD�VLVZL� XQWXN� PHPLQLPDOLVLU� WLQJNDW� VWUHVV�
PHUHND��'DUL� KDVLO� DQDOLVLV� LQL�PHQXQMXNNDQ� VLVZD�VLVZL� VHWLGDNQ\D� VXGDK�PHPDKDPL� GDQ�PHPLOLNL�
ZDZDVDQ� WHQWDQJ�EDJDLPDQD�PHPEHQWXN�NRQVHS� GLUL� \DQJ�SRVLWLI� GDQ� EDJDLPDQD�PHUHND� OHELK� VLDS�
XQWXN�PHQJKDGDSL�XMLDQ�QDVLRQDO��'XNXQJDQ�PRUDO�GDUL�VHPXD�SLKDN�DNDQ�PHPEDQWX�NHVLDSDQ VLVZD�
VLVZL�GDODP�PHQJXDWNDQ NRQVHS�GLULQ\D GDQ�MXJD�UDVD�SHUFD\D�GLULQ\D��-LND�.RQVHS�GLUL�GDQ�SHUFD\D�
GLUL�VLVZD�VXGDK�GLPLOLNL�PDND�VHWLGDNQ\D�OXOXVDQ�60.�LQL�QDQWLQ\D�MXJD�ELVD�PHQJKDGDSL�SHUVDLQJDQ
GXQLD�NHUMD�\DQJ�VDPSDL�VDDW�LQL�PDVLK�GLSULRULWDVNDQ�EDJL�\DQJ�OXOXVDQ�VDUMDQDQ� DNDQ�WHWDSL�OXOXVDQ�
60.� LQL� QDQWLQ\D� MXJD� GLEHUL� NHVHPSDWDQ� XQWXN� EHUNLSUDK� GL� SDVDU� NHUMD� WLQJNDW� 3HQGLGLNDQ� 60.�
VHGHUDMDW�� PHQJLQJDW� VLVZD� 60.� OHELK� EDQ\DN� PHODNXNDQ� VWXGLQ\D� GHQJDQ� SUDNWHN�SUDNWHN�
3HPEXNXDQ��$GPLQLVWUDVL�3HUNDQWRUDQ��EDKNDQ�ELGDQJ�ODLQQ\D�
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