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7KH� DUWLFOH� DWWHPSV� WR� H[SODLQ� DERXW� VFLHQWLILF� WUDGLWLRQ� RQ� ,VODPLF� +LJKHU�

(GXFDWLRQ��,W�DLPV�WR�SURSRVH�D�VROXWLRQ�WR�XQGHUWDNH�WKH�SUREOHPV�WKDW�LV�IDFHG�

E\�,VODPLF�+LJKHU�(GXFDWLRQ��6FLHQWLILF�GLFKRWRP\�JLYH�PDQ\�QHJDWLYH�HIIHFW�RQ��

,VODPLF�+LJKHU�(GXFDWLRQ�QRW�RQO\�LQ�WKH�ZRUOG�EXW�DOVR�LQ�RXU�FRXQWU\��6R��WKH�

ZULWHU�ILQGV�WKDW�UHIRUPXODWLRQ�RQ�,VODPLF�+LJKHU�(GXFDWLRQ�PXVW�EH�GRQH���
�

.H\ZRUGV���7UDGLVL�NHLOPXDQ��GLNRWRPL��SHQGLGLNDQ�WLQJJL�,VODP��

�

6HEDJDL� DJHQ� SHUXEDKDQ� VRVLDO�� 3HQGLGLNDQ� ,VODP� \DQJ� EHUDGD� GDODP�

DWPRVILU� PRGHUQLVDVL� GDQ� JOREDOLVDVL� GHZDVD� LQL� GLWXQWXW� XQWXN� PDPSX�

PHPDLQNDQ� SHUDQQ\D� VHFDUD� GLQDPLV� GDQ� SURDNWLI�� .HKDGLUDQQ\D� GLKDUDSNDQ�

PDPSX�PHPEDZD�SHUXEDKDQ�GDQ�NRQWULEXVL� \DQJ�EHUDUWL� EDJL�SHUEDLNDQ�XPDW�

,VODP��EDLN�SDGD�GDWDUDQ� LQWHOHNWXDO� WHRULWLV�PDXSXQ�SUDNWLV��'HQJDQ�GHPLNLDQ��

SHQGLGLNDQ� ,VODP� GLKDUDSNDQ� WLGDN� KDQ\D� VHNDGDU� VHEDJDL� VHEXDK� SURVHV�

SHQDQDPDQ� QLODL�QLODL� PRUDO� XQWXN� PHPEHQWHQJL� GLUL� GDUL� DNVHV� QHJDWLI�

JOREDOLVDL�� $NDQ� WHWDSL� \DQJ� SDOLQJ� GLUDVD� VDQJDW� SHQWLQJ� DGDODK� EDJDLPDQD�

3HQGLGLNDQ� ,VODP�GHQJDQ�QLODL�QLODL�PRUDO� \DQJ�GLPLOLNL�GDSDW�EHUSHUDQ� VHEDJDL�

NHNXDWDQ�SHPEHEDV�GDUL�KLPSLWDQ�NHPLVNLQDQ��NHERGRKDQ��GDQ�NHWHUEHODNDQJDQ�

VRVLDO�GDQ�HNRQRPL�������7DPEDKNDQ�SHQMHODVDQ�SDXOH�)UHLUH�

3HUDQ� VWUDWHJLV� SHQGLGLNDQ� ,VODP� WHUVHEXW� GLPXQJNLQNDQ� DNDQ� WHUFDSDL�

DSDELOD� PXDWDQ� DWDX� NDQGXQJDQ� PDWHUL� SHPEHODMDUDQ� GDODP� SHQGLGLNDQ� ,VODP�

WLGDN� ODJL� EHUNXWDW�SDGD� WXMXDQ� \DQJ� OHELK�EHUVLIDW� RUWRGRNVL� GDQ�KDQ\D� VHEDWDV�

PHPHQXKL� WXQWXWDQ� \DQJ� EHUVLIDW� � IRUPDOLWDV�� 3HQGLGLNDQ� ,VODP� KDUXV� GDSDW�

PHPHQXKL� WXQWXWDW� \DQJ�EHUVLIDW� VXEVWDQVLDO�� \DNQL� WXQWXWDQ�XQWXN�PHODKLUNDQ�

PDQXVLD�PDQXVLD� DNWLI� SHQJJHUDN� VHMDUDK�� 0HVNLSXQ� WLGDN� GDSDW� GLSXQJNLUL�

EDKZD�GDODP�EHEHUDSD�KDO�SHQGLGLNDQ�,VODP�WHODK�PHQJDODPL�SHUXEDKDQ�NHDUDK�

\DQJ� OHELK�EDLN� DNDQ� WHWDSL� WLGDN�PDPSX�PHQJLPEDQJL�SHUXEDKDQ� VRVLDO� � \DQJ�

VDQJDW�FHSDW��UHYROXVRQHU������

�3HQGLGLND� 7LQJJL� ,VODP� 6HEDJDL� EDJLDQ� GDUL� SHQGLGLNDQ� ,VODP� GDODP�

SHUNHPEDQJDQQ\D� WHODK� PHODKLUNDQ� GXD� SROD� SHPLNLUDQ� \DQJ� NRQWUDGLNWLI� EDLN�

SDGD� DVSHN� PDWHUL�� VLVWHP� SHQGHNDWDQ�� GDQ� NHOHPEDJDDQ�� .HGXD� EHQWXN� SROD�

SHPLNLUDQ� WHUVHEXW� DGDODK� SROD� SHQGLGLNDQ� \DQJ� EHUFRUDN� WUDGLVLRQDO� GDQ�

�������������������������������������������������������������
�� 0RK�� 6KRIDQ�� 3HQGLGLNDQ� %HUSDUDGLJPD� 3URIHWLN� 8SD\D� .RQVWUXNWLI� 0HPERQJNDU� 'LNRWRPL�

6LVWHP�3HQGLGLNDQ�,VODP���-RJMDNDUWD��,(&L6R'���������KDO�����
��,ELG��KDO�������
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SHQGLGLNDQ� ,VODP� \DQJ� EHUFRUDN� PRGHUQLV�� .HGXD� SROD� SHPLNLUDQ� LQL�

PHQLPEXONDQ�NULVLV�GDODP�SHQGLGLNDQ�,VODP�NDUHQD�VHULQJNDOL�NHGXD�WLSRORJL�LQL�

EHUKDGDSDQ� VHFDUD� GLDPHWUDO�� 2OHK� NDUHQDQ\D� SHUOX� GLXSD\DNDQ� XQWXN� PHQFDUL�

VHEXDK�VROXVL�XQWXN�PHQJDWDVL�NULVLV�DNLEDW�SROD�SHPLNLUDQ�WHUVHEXW���

'DQ� WXOLVDQ� LQL� SHQXOLV� PHQFRED� PHQJDQJNDW� WHQWDQJ� GXDOLVPH� SROD�

SHPLNLUDQ� SHQGLGLNDQ� 7LQJJL� ,VODP� GDQ� PHPEHULNDQ� VROXVL� \DQJ� ELVD�

PHQVLQWHVLVNDQ� NHGXD� VLVWHP� SROD� SHPLNLUDQ� WHUVHEXW� EHUGDVDUNDQ� SHPLNLUDQ�

SDUD�DKOL��

7UDGLVL�.HLOPXDQ�3HQGLGLNDQ�7LQJJL�,VODP�

'DODP�WUDGLVL�NHLOPXDQ��SHQGLGLNDQ�� ,VODP��3HQGLGLNDQ�WLQJJL� ,VODP�\DQJ�

OHELK� GLNHQDO� GHQJDQ� DO�-DPL¶DK�� VHMDN� SHUWDPD� NDOL� GLGLULNDQ� WLGDN� SHUQDK�

GLPDNVXGNDQ�VHEDJDL� OHPEDJD�SHQGLGLNDQ�WLQJJL� LVODP�\DQJ�GLIXQJVLNDQ�VHPDWD�

PDWD� XQWXN� PHQJHPEDQJNDQ� WUDGLVL� SHQ\HOLGLNDQ� EHEDV� EHUGDVDUNDQ� QDODU��

VHEDJDLPDQD�WHUGDSDW�GL�(URID��$O�-DPLDK�PDXSXQ�PDGUDVDK�GLDEGLNDQ�WHUXWDPD�

XQWXN� LOPX�LOPX� DJDPD� �DO�µXOXP� DO� ,VODPL\\DK� DWDX� DO�µXOXP� DO�GLQL\\DK�� WHUXWDPD�

ELGDQJ� ILTK�� WDIVLU�� GDQ� KDGLWV�� 0HVNL� LOPX�LOPX� VHSHUWL� LQL� PHPEHULNDQ� UXDQJ�

JHUDN�EDJL� DNDO�XQWXN�PHODNXNDQ� LMWLKDG�� DNDQ� WHWDSL� LMWLKDG� \DQJ�GLPDNVXGNDQ�

EXNDQ� LMWLKDG� \DQJ� VHEHEDV�EHEDVQ\D�� � ,MWLKDG� GLVLQL� VHNHGDU� PHPEHULNDQ�

SHQDIVLUDQ�EDUX�\DQJ�WHWDS�EHUDGD�GDODP�SULQVLI�SULQVLI�GRNWULQ�\DQJ�PDSDQ�GDQ�

WHODK� GLVHSDNDWL�� 'HQJDQ� GHPLNLDQ� LOPX�LOPX� XPXP� �SHQJHPEDQJDQ� VDLQV� GDQ�

WHNQRORJL��VXGDK�EHUDGD�GDODP�SRVLVL�\DQJ�PDUMLQDO����

3HUMDODQDQ� VHMDUDK� SHQGLGLNDQ� ,VODP� WHUVHEXW� EHULPSOLNDVL� SDGD�

SHQGLGLNDQ� WLQJJL� ,VODP� GL� ,QGRQVLD�� 3HQGLGLNDQ� WLQJJL� ,VODP� GL� ,QGRHVLD� WHODK�

PHPSHUOLKDWNDQ� NHEHUSLMDNDQQ\D� SDGD� GXDOLVPH� VLVWHP� SHQGLGLNDQ� \DQJ�

PHPLOLNL�NHFHQGHUXQJDQ�RULHQWDVL�\DQJ�EHUEHGD��3DGD�VDWX�VLVL�VLVWHP�SHQGLGLNDQ�

DJDPD�WHWDS�GLSHUWDKDQNDQ�GHQJDQ�VHGLNLW�LQRYDVL�SDGD�NXULNXOXP��PHWRGH��GDQ�

PDVDODK� PDQDMHULDO� \DQJ� EDQ\DN� WHUGDSDW� SDGD� PDGUDVDK�� DWDX� SDGD� SHVDQWUHQ�

WUDGLVLRQDO�\DQJ�PXUQL�KDQ\D�PHQJDMDUNDQ�SHQJHWDKXDQ�DJDPD��$NDQ�WHWDSL�SDGD�

VLVL� ODLQ�� VHMDODQ� GHQJDQ� SHUNHPEDQJDQ� GDQ� WXQWXWDQ� SHUXEDKDQ� ]DPDQ� \DQJ�

VHPDNLQ�FDQJJLK��VLVWHP�SHQGLGLNDQ�PXODL�PHQJDGRSVL�VLVWHP�SHQGLGLNDQ�%DUDW�

GDQ�WHUHDOLVDVL�GDODP�VLVWHP�SHQGLGLNDQ�XPXP��

6\HG� 6DMMDG� +XVHLQ� VHEDJDLPDQD� GLNXWLS� ROHK� 0RK� 6KRIDQ� PHQMHODVNDQ�

EDKZD�GXD�VLVWHP�SHQGLGLNDQ�\DQJ�WHUGDSDW�GDODP�VLVWHP�SHQGLGLNDQ�WLQJJL�,VODP�

DGDODK�SHUWDPD��6LVWHP�SHQGLGLNDQ� WUDGLVLRQDO� \DQJ�KDQ\D� VHEDWDV�PHQJDMDUNDQ�

SHQJHWDKXDQ� NODVLN�� VDQJDW� WLGDN� PHPSHUKDWLNDQ� FDEDQJ�FDEDQJ� SHQJHWDKXDQ�

�������������������������������������������������������������
�� $O�-DPL¶DK� VHFDUD�KLRVWRULV� GDQ� NHOHPEDJDDQ� EHUNDLWDQ� GHQJDQ� PDVMLG� -DPL¶� ±�PDVMLG� EHVDU�

WHPSDW�EHUNXPSXO� MDPD¶DK�XQWXN�PHODNXNDQ� VKDODW� -XP¶DW��$O�-DPL¶DK� \DQJ�PXQFXO�SHUWDPD�NDOL�

GHQJDQ�SUHWHQVH�VHEDJDL�OHPEDJD�SHQGLGLNDQ�WLQJJL�DGDODK�DO�$]KDU�GL�.DLUR��=DLWXQD�GL�7XQLV��GDQ�

4DUDZL\\LQ�GL�)H]��
��$]\XPDUGL�$]UD�GDODP�&KDUOHV�0HFKDHO�6WDQWRQ��+LJKHU�/HDUQLQJ�LQ�,VODP�WKH�&ODVVLFDO�3HULRG��

$�'�������������WHUM���$IDQGL��GDQ�+DVDQ�$VDUL���3HQGLGLNDQ�7LQJJL�,VODP�6HMDUDK�GDQ�3HUDQDQQ\D�GDODP�

.HPDMXDQ�GDODP�,OPX�3HQJHWDKXDQ���-DNDUWD��/RJRV�3XEOLVKLQJ�+RXVH���������KDO�YL�±�YLL��
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EDUX� \DQJ� ODKLU� GL� %DUDW� DWDX� PHWRGH�PHWGH� EDUX� XQWXN� PHPSHUROHK�

SHQJHWDKXDQ� �PHWRGRORJL�� VHSHUWL� GDODP� VLVWHP� SHQJHWDKXDQ� %DUDW�� .HGXD��

VLVWHP� SHQGLGLNDQ� PRGHUQ� \DQJ� GLLPSRU� GDUL� %DUDW�� EHQDU�EHQDU� GLDQXW� GDQ�

GLGXNXQJ� ROHK� SHPHULQWDK�� 3XQFDN� VLVWHP� SHQGLGLGNDQ� LQL� EHUXSD� XQLYHUVLWDV�

PRGHUQ� \DQJ� VHSHQXKQ\D� VHNXOHU�GDQ�NDUHQD� LWX�SHQGHNDWDQQ\D� WHUKDGDS� LOPX�

SHQJHWDKXDQ�EHUVLIDW�QRQ�DJDPLV���

'LNRWRPL�VLVWHP�SHQGLGLNDQ�QDPSDNQ\D�VXGDK�EHUNHPEDQJ�GDQ�GLDQJJDS�

VHEDJDL� VLVWHP� SHQGLGLNDQ� PRGHUQ� \DQJ� VHVXDL� GHQJDQ� ]DPDQ�� 'LWHULPDQ\D�

SULQVLI� GLNRWRPL� GDODP� VLVWHP� 3HQGLGNDQ� ,VODP� PHUXSDNDQ� VXDWX� LQGLNDVL�

UDSXKQ\D�GDVDU�ILORVRILV�SHQGLGLNDQ�,VODP����'DODP�,VODP�GLMHODVNDQ�EDKZD�GDVDU�

SHQGLGLNDQ�,VODP�DGDODK�DO�4XU¶DQ�GDQ�6XQQDK�5DVXO���$NDQ�WHWDSL�GLWHULPDQ\D��

DO�4XU¶DQ� GDQ� VXQQDK� 5DVXO� VHEDJDL� GDVDU� SHPLNLUDQ� GDODP� ,VODP�� EXNDQODK�

GLSDQGDQJ�VHEDJDL�NHEHQDUDQ�\DQJ�GLGDVDUL�SDGD�NH\DNLQDQ�VHPDWD��EDKNDQ�OHELK�

MDXK�ODJL�EDKZD�NHEHQDUDQ�LWX�KDUXV�VHLUDPD�GDQ�VHMDODQ�GHQJDQ�NHEHQDUDQ�\DQJ�

GDSDW� GLWHULPD� ROHK� DNDO�� 'HQJDQ� NDWD� ODLQ�� GDVDU� SHQGLGLNDQ� ,VODP� DGDODK�

QDTOL\\DK�GDQ�DTOL\\DK��

.ODVLILNDVL�LOPX�LOPX�PQXUXW�SDUD�SHPLNLU�GDQ�LOPXDQ�PXVOLP�GLEDJL�SDGD�

GXD� EHQWXN�� GDQ� NHGXD� EHQWXN� LWX� PHUXSDNDQ� VDWX� NHVDWXDQ� \DQJ� WLGDN� GDSDW�

GLSLVDKNDQ�GLLEDUDWNDQ�GXD�VLVL�PDWD�NRLQ��,OPX�LOPX�WHUVHEXW�DGDODK�SHUWDPD�DO�

µXOXP�DO�QDTOL\\DK��\DNQL�LOPX�LOPX�\DQJ�GLVDPSDLNDQ�7XKDQ�PHODOXL�ZDK\X�DNDQ�

WHWDSL� MXJD� PHOLEDWNDQ� DGDQ\D� SHQJJXQDDQ� DNDO� PDQXVLD�� .HGXD�� DO�µXOXP� DO�

DTOL\\DK�� \DNQL� LOPX�LOPX� \DQJ� GLSHUROHK� KDPSLU� VHOXUXKQ\D� GDUL� NHPDPSXDQ�

DNDO� PDQXVLD��� 6HPHQWDUD� LWX� SHQGLGLNDQ� WLQJJL� ,VODP� PHPSHUOLKDWNDQ� VXDWX�

FRUDN� SHPLNLUDQ� \DQJ� PHQHPSDWNDQ� SHQGLGLNDQ� DJDPD� �DO�µXOXP� DO�QDTOL\\DK��

VHEDJDL� SULRULWDV� XWDPD�� $UWLQ\D�� EDKZD� VLVWHP� SHQGLGLNDQ� WLQJJL� ,VODP� \DQJ�

EHUDNDU�SDGD�GXD�VXPEHU�XWDPD�DMDUDQ�,VODP�PHPSHUOLKDWNDQ�VDWX�JDS�\DQJ�OHEDU�

GHQJDQ�SHULQWDK�QDTOL\\DK�GDODP�,VODP��

6HFDUD� REMHNWLI� KDUXV� GLDNXL� EDKZD� VLVWHP� SHQGLGLNDQ� WLQJJL� ,VODP� \DQJ�

DGD� GHZDVD� LQL� ZDODXSXQ� WHODK� PHODOXL� SHPEDKDUXDQ� GDODP� EHUEDJDL� ELGDQJ��

WHUQ\DWD� PDVLK� PHPLOLNL� NHOHPDKDQ� \DQJ� FXNXS� PHQGDVDU�� 'DODP� NXULNXOXP�

PLVDOQ\D�� PDVLK� WHUSDXW� SDGD� VLVWHP� SHQGLGLNDQ� WUDGLVLRQDO� \DQJ� WHUODOX�

PHPEDWDVL� GLUL� SDGD� SHQJHWDKXDQ� NODVLN� \DQJ� PHQXUXW� 0XKDPPDG� $UNRXQ�

VHEDJDLPDQD� GLNXWLS� 0�� $PLQ� $EGXOODK� VWUXNWXU� GDQ� EDQJXQDQ� NHLOPXDQQ\D�

PHUXSDNDQ�SURGXN�VHMDUDK�\DQJ�EHUODNX�SDGD�SHQJJDO�ZDNWX�GDQ�UXDQJ�WHUWHQWX���

�������������������������������������������������������������
��0RK�6KRIDQ��3HQGLGLNDQ��KDO�����������
��6\DPVXO�$ULILQ��GNN���6SULWXDOLVDVL�,VODP�GDQ�3HUDGDEDQ�0DVD�'HSDQ���<RJ\DNDUWD��6,35(66��

�������KDO������
��=DNL\DK�'DUDMDW��GNN��,OPX�3HQGLGLNDQ�,VODP���-DNDUWD��%XPL�$NVDUD���������KDO������

��$]\XPDUGL�$]UD���3HQGLGLNDQ�,VODP�7UDGRLVL�GDQ�0RGHUQLVDVL�0HQXMX�0LOOHQLXP�%DUX���-DNDUWD��

ORJRV�:DFDQD�,OPX���������
�� 0�� $PLQ� $EGXOODK�� � $UNRXQ� GDQ� .ULWLN� 1DODU� ,VODP�� GDODP� -RKQ� +HQGULN� 0HXOHPDQ� �(G���

7UDGLVL�.HLOPXDQ�GDQ�0HWDPRGHUQLVPH���<RJ\DNDUWD��/.,6��������FHW�NH����
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'XDOLVPH�VLVWHP�SHQGLGLNDQ�PHQ\HEDENDQ�VLVWHP�SHQGLGLNDQ�WLQJJL�,VODP�

EHOXP� PHQXQMXNNDQ� PLQDWQ\D� \DQJ� VXQJJXK�VXQJJXK� SDGD� FDEDQJ�FDEDQJ�

SHQJHWDKXDQ� EDUX� GL� %DUDW�� 6LVWHP� SHQGLGLNDQ� WUDGLVLRQDO� PHPDQJ� DNKLUQ\D�

VDQJDW� WHSDW� PHODKLUNDQ� DKOL�DKOL� WHRORJ� NODVLN� �DKOL� SHQJHWDKXDQ� DJDPD��� DNDQ�

VDQJDW� VXOLW� PHODKLUNDQ� LQWHOHNWXDO� \DQJ� EHUSHQJHWDKXDQ� WLQJJL� \DQJ� VDQJJXS�

PHQMDZDE�WXQWXWDQ�SHUXEDKDQ�]DPDQ���\DQJ�VDQJDW�FHSDW���6HODLQ�LWX��SHQGLGLNDQ�

WLQJJL� ,VODP� DNDQ� NHKLODQJDQ� RULHQWDVL� NHLOPXDQQ\D�� 6HPDQJDW� PHQXQWXW� LOPX�

VHEDJDL� SHPEHUDQWDV� NHWLGDNWDKXDQ� GDQ� DODW� XWDPD� SHQJHPEDQ� WXJDV�

NHNKDOLIDKDQ� PDQXVLD� GL� EXPL� VHDNDQ�DNDQ� VLUQD�� 2ULHQWDVL� NHLOPXDQ� \DQJ�

WDPSDN�VHNDUDQJ�KDQ\DODK�RULHQWDVL�\DQJ�WHODK�GLUDVXNL�ROHK�VXDWX�PRWLYDVL�QDOXUL�

NHPDQXVLDDQ� WHUWHQWX� \DQJ� WHUSXVDW� SDGD� VLIDW� HJRVHQWULV� PDQXVLD� \DQJ�

PHQJJHEX�JHEX�� +DO� LQLODK� \DQJ� PHQMDGL� VDODK� VDWX� SHQ\HEDE� WHUEHQWXNQ\D�

VHEXDK� OHPEDJD� SHQGLGLNDQ� WLQJJL� ,VODP� \DQJ� KDUXV� GLODOXL� ROHK� FDORQ� SHJDZDL�

QHJHUL� \DQJ� PHPSULRULWDVNDQ� VWDQGDU� PXWX� SDGD� SHUKLWXQJDQ� QLODL� \DQJ� NDVDU�

�NXDQWLWDV�QLODL���

�

'DPSDN�1HJDWLI�'LNRWRPL�6LVWHP�3HQGLGLNDQ�,VODP�

6HSHUWL� KDOQ\D� GLQHJDUD�QHJDUD� ,VODP� ODLQQ\D�� VLVWHP� SHQGLGLNDQ� ,VODP� GL�

,QGRQHVLD� \DQJ� WHUOLKDW� PDVLK� EHUSLMDN� SDGD� GXDOLVP� NHLOPXDQ� PHQLPEXONDQ�

GDPSDN� QHJDWLI� WHUKDGDS� SHQGLGLNDQ� ,VODP� GL� ,QGRQHVLD�� 'DPSDN� QHJDWLI� GDUL�

GLNRWRPL� WHUVHEXW� GLDQWDUDQ\D�� SHUWDPD�� PXQFXOQ\D� DPELYDOHQVL� RULHQWDVL�

SHQGLGLNDQ�,VODP���7HUGDSDW�DQJJDSDQ�EDKZD�SHQJXDVDDQ�EHUEDJDL�GLVLSOLQ�LOPX�

GDQ�NHWUDPSLODQ�PRGHUQ�\DQJ�PDVXN�GDODP�ELGDQJ�PXDPDODK��LEDGDK�GDODP�DUWL�

OXDV��VHEDJDL�VHVXDWX�\DQJ�EXNDQ�ELGDQJ�NDMLDQ�,VODP��PHODLQNDQ�ELGDQJ�JDUDSDQ�

NKXVXV� VLVWHP� SHQGLGLNDQ� VHNXOHU�� 3HQGLGLNDQ� ,VODP� MXJD� PHUDVDNDQ� DGDQ\D�

NHNXUDQJ� HIHNWLIDQ� GDODP� PHODKLUNDQ� LOPX�LOPX� DJDPD�� 3HQJDUXK� VLVWHP�

SHQGLGLNDQ� %DUDW� WHUKDGDS� VLVWHP� SHQGLGLNDQ� ,VODP� WHUEXNWL� PHQJDNLEDWNDQ�

WLGDN� KDQ\D� SHQGLGLNDQ� ,VODP� WLGDN� ODJL� EHURULHQWDVL� VHSHQXKQ\D� SDGD� WXMXDQ�

,VODP� �PHPEHQWXN� PDQXVLD� WDNZD� \DQJ� PHODNVDQDNDQ� VHJDOD� SHULQWDK� GDQ�

PHQMDXKL� VHJDOD� ODUDQJDQ� $OODK��� WHWDSL� MXJD� WLGDN� GDSDW� PHQFDSDL� WXMXDQ�

SHQGLGLNDQ�%DUDW�\DQJ�EHUVLIDW�VHNXOHU����/HELK�MDXK�ODJL��EDKZD�SHQGLGLNDQ�,VODP�

GHQJDQ� PXDWDQ� SHQJHWDKXDQ� XPXP� KDQ\D� GLDQJJDS� VHEDJDL� PDWHUL� SHOHQJNDS�

\DQJ�PHQHPSHO�SDGD�SHQFDSDLDQ�RULHQWDVL�SHQGLGLNDQ�VHNXOHU��

.HGXD�� NHVHQMDQJDQ� DQWDU� VLVWHP� SHQGLGLNDQ� ,VODP� GDQ� DMDUDQ� ,VODP��

6LVWHP� SHQGLGLNDQ� \DQJ� PDVLK� EHUVLIDW� DPELYDOHQVL� PHQFHUPLQNDQ� SDQGDQJDQ�

GLNRWRPLV� \DQJ� PHPLVDK�PLVDKNDQ� LOPX�LOPX� DJDPD� GDQ� LOPX�LOPX� XPXP��

3DQGDQJDQ� LQL� MHODV� EHUWHQWDQJDQ� GHQJDQ� NRQVHS� DMDUDQ� ,VODP� VHQGLUL�� ,VODP�

�������������������������������������������������������������
���6\HG�6DMMDG�+XVHLQ�GDQ�6\HG�$OL�$VKUDI���&ULVLV�0XVOLP�(GXFDWLRQ���WHUM���5DKPDQL�$VWXWL��

0HQ\RQJVRQJ�.HUXQWXKDQ�3HQGLGLNDQ�7LQJJL�,VODP��%DQGXQJ��*HPD�5LVDODK�3UHVV���������&HW�NH����
���0RK��6KRIDQ��3HQGLGLNDQ��KDO�������
��� -XVXI� $PLU� )HLVDO�� � 5HRULHQWDVL� 3HQGLGLNDQ� ,VODP�� �-DNDUWD�� *HPD� ,QVDQL� 3UHVV�� ������

KDO������
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PHPLOLNL� DMDUDQ� LQWHJUDOLVWLN�� ,VODP� PHQJDMDUNDQ� EDKZD� XUXVDQ� GXQLD� WLGDN�

WHUSLVDK�GHQJDQ�XUXVDQ�DNKLUDW�����

.HVHQMDQJDQ� DQWDUD� VLVWHP� SHQGLGLNDQ� ,VODP� GDQ� DMDUDQ� ,VODP�� WHUPDVXN�

SHQJHUWLDQ�DJDPD�PHQXUXW�,VODP�GDQ�NHSHQWLQJDQ�XPDW�,VODP�GDODP�WDWD�NUDPD�

QDVLRQDO�PHQJDNLEDWNDQ�WGDN�WHUEHQWXNQ\D�NXDOLWDV�PDQXVLD�EHUWDNZD�\DQJ�GDSDW�

PHPHFDKNDQ� PDVDODK� KLGXSQ\D� VHKLQJJD� WDPSDN� VXDWX� NXDOLWDV� KLGXS� \DQJ�

UHODWLYI� VHGHUKDQD��EDLN�XQWXN�NHSHQWLQJDQ� WXJDV�KLGXSQ\D�GLGXQLD�PDXSXQ�GL�

DNKLUDW�� .HDGDDQ� LQL� GLUDVDNDQ� VHPDNLQ� KDUL� VHPDNLQ� WHUEXNWL� PHPSHUEXUXN�

SHUDGDEDQ� %DUDW� \DQJ� VHNXOHU�� NHPXV\ULNDQ�� NHWHUEHODNDQJDQ�� VHUWD� NHPLVNLQDQ�

XPDW� ,VODP� �,QGRQHVLD�� GLUDVDNDQ� PDNLQ� PHQJKDPEDW� WHUEHQWXNQ\D� PDQXVLD�

\DQJ� EHUWDNZD�� 0DQXVLD� EHUWDNZD� GDODP� SHQJHPEDQJDQ� EXGD\D� GDQ� NXOWXUQ\D�

EHUVXPEHU�SDGD�KXNXP�$OODK��EDLN�\DQJ� WHUWXOLV� �NDXQL\DK��PDXSXQ�\DQJ� WLGDN�

WHUWXOLV��NDXOL\DK�����

.HWLJD�� GLVLQWHJUDVL� VLVWHP� SHQGLGLNDQ� ,VODP�� 'DODP� VLVWHP� SHQGLGLNDQ�

,VODP� NXUDQJ� WHUMDGL� SHUSDGXDQ� DQWDUD� SHQGLGLNDQ� XPXP� GDQ� SHQGLGLNDQ�

DJDPD����3HQGLGLNDQ�,VODP��DJDPD��PHQJDVXPVLNDQ�DWDX�PHOLKDW�VXDWX�SHUVRDODQ�

GDUL� VHJL�QDUPDWLI� �EDJDLPDQD�VHKDUXVQ\D��� VHGDQJNDQ�SHQGLGLNDQ�XPXP��VDLQV��

PHQHURSRQJQ\D� GDUL� VHJL� RE\HNWLI� �EDJDLPDQD� DGDQ\D��� $JDPD� PHOLKDW�

SUREOHPDWLND� GDQ� VROXVLQ\D� PHODOXL� SHWXQMXN� 7XKDQ�� VHGDQJNDQ� VDLQV� PHODOXL�

HNVSHULPHQ� GDQ� UDVLR� PDQXVLD�� .DUHQD� DMDUDQ� DJDPD� GL\DNLQL� VHEDJDL� SHWXQMXN�

7XKDQ�� NHEHQDUQQ\D� GLQLODL� PXWODN�� VHGDQJNDQ� NHEHQDUDQ� VDLQV� UHODWLI�� $JDPD�

EDQ\DN�EHUELFDUD�\DQJ�JDLE�VHGDQJNDQ���VDLQV�KDQ\D�EHUELFDUD�PHQJHQDL�KDO�\DQJ�

HPSLULV��

6DLQV�GDQ� WHNQRORJL�PRGHUQ�GLSLVDKNDQ�GDUL� DJDPD��6DLQV�GDQ� WHNQRORJL�

GLJXQDNDQ�XQWXN�PHQJDEGL�SDGD�NHSHQWLQJDQ��PDQXVLD�VHPDWD�PDWD��\DLWX�XQWXN�

WXMXDQ� PHPXDVNDQ� KDZD� QDIVXQ\D��� XQWXN� NHSHQWLQJDQ� GXQLDZL� VHPDWD��

6HGDQJNDQ� DJDPD�GLJXQDNDQ�XQWXN�NHSHQWLQJDQ�PDQXVLD�GL� DNKLUDW��0HVNLSXQ�

SDGD�GDVDUQ\D� ,VODP� WLGDN�PHPEHGDNDQ� DQWDUD� LOPX�LOPX�DJDPD�GDQ� LOPX�LOPX�

XPXP��DNDQ�WHWDSL�SDGD�SUDNWLNQ\D�VXSUHPDVL�OHELK�GLEHULNDQ�NHSDGD�LOPX�LOPX�

DJDPD�� +DO� LQL� EXNDQ� GLVHEDENDQ� ROHK� DMDUDQ� ,VODP�� DNDQ� WHWDSL� OHELK�

GLNDUHQDNDQ�VLNDS�NHVDOHKDQ�GDQ�NHDJDPDDQ�\DQJ�PHPDQGDQJ�LOPX�LOPX�DJDPD�

VHEDJDL�MDODQ�XWDPD�PHQXMX�<DQJ�0DKD�.XDVD��

.HHPSDW�� LQIHULRULWDV� SDUD� SHQJDVXK� OHPEDJD� SHQGLGLNDQ� ,VODP�� 8VDKD�

XQWXN�PHQ\HPSXUQDNDQ�SHQ\HOHQJJDUDDQ�VLVWHP�SHQGLGLNDQ�,VODP��VHEDJDLPDQD�

SHQGLGLNDQ�XPXP�PDVLK�VDQJDW�HUDW�NDLWDQQ\D�GHQJDQ�VLVWHP�SHQGLGLNDQ�%DUDW�

VHEDJDL� WRODN� XNXU� NHPDMXDQ�� 'DODP� NHQ\DWDDQQ\D�� FDUD� SDQGDQJ� VHPDFDP� LQL�

VHQDQWLDVD� PHPXQFXONDQ� SHQGHNDWDQ� GHQJDQ� VXDWX� KLSRWHVLV� GHILVLW�� 6LVWHP�

�������������������������������������������������������������
���0RK�6KRIDQ��SHQGLGLNDQ��KDO�������
���-XVXI�$PLU�)HLVDO��5HRULHQWDVL��+DO�����������
���0RK�6KRIDQ��3HQGLGLNDQ��KDO�������
���$EXGGLQ�1DWD���.DSLWD�6HOHNWD�3HQGLGLNDQ�,VODP���-DNDUWD��3HQHUELW�$QJNDVD���������KDO��

���������
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SHQGLGLNDQ� ,VODP� VHODOX� GLSDQGDQJ� VHEDJDL� VRVRN� WHUEHODNDQJ� \DQJ� LQL�

PHQJDNLEDWNDQ� SDUD� SHQJDVXK� WHUNDGDQJ� PHUDVD� UHQGDK� �LQIHULRU��� ,QIHULRULWDV�

SDUD� SHQJDVXK� OHPEDJD� SHQGLGLNDQ� ,VODP� LQL� EHULPEDV� SDGD� HIHNWLYLWDV� PHUHND�

GDODP�DNWLYLWDV�SHQGLGLNDQ�\DQJ�GLWDQJDQLQ\D�

3HQJDUXK� QHJDWLI� GLNRWRPL� SHQGLGLNDQ� WHUVHEXW� GLUDVD� EHQDU� WHODK�

PHUXJLNDQ�SHQGLGLNDQ�,VODP��'LWHULPDQ\D�VLVWHP�SHQGLGLNDQ�%DUDW�VHEDJDL�VDODK�

VDWX� WRODN� XNXU� SHQGLGLNDQ� ,VODP� �VHODLQ� VLVWHP� SHQGLGLNDQ� \DQJ� EHUGDVDUNDQ�

,VODP�� PHPEXDW� VLVWHP� SHQGLGLNDQ� ,VODP� PHPLOLNL� SHQJDUXK� \DQJ� EHVDU� SDGD�

VLVWHP� SHQGLGLNDQ� ,VODP� GL� ,QGRQHVLD�� 'DQ� LQL� EHULPSOLNDVL� SDGD� WHUSHFDKQ\D�

EHQWXN�SHQGLGLNDQ�,VODP�GHQJDQ�WLJD�FRUDN�SHQGLGLNDQ�\DLWX�SHUWDPD��PDGUDVDK��

PHQJDODPL� SHUJHVHUDQ� RULHQWDVL� SDGD� SHQJXDVDDQ� SHQJHWDKXDQ� XPXP� VHEDJD�

WXMXDQ� \DQJ� EHUVLIDW� VHNXOHU�� NHGXD�� SHVDQWUHQ� GHQJDQ� RULHQWDVL� NHLOPXDQ� WHWDS�

SDGD� WXMXDQ� LQVWLWXVLRQDOQ\D� VHEDJDL� VHEXDK� OHPEDJD� \DQJ� GDSDW� PHQFHWDN�

LOPXDQ� \DQJ� DKOL� GLELGDQJ� DJDPD� �,VODP��� 'HQJDQ� NHGXD� EHQWXN� LQL� DNKLUQ\D�

PHODKLUNDQ� VHEXDK� VLVWHP� SHQGLGLNDQ� WLQJJL� ,VODP� \DQJ� RUHQWDVL� NHLOPXDQQ\D�

SDGD� SHQGLGLND� � XPXP� VHEDJDL� WXMXDQ� LQVWLWXVLRQDO� SULPHUQ\D� GDQ� SHQGLGLNDQ�

DJDPD�VHEDJDL�WXMXDQ�LQVWLWXVLRQDO�\DQJ�EHUVLIDW�VHNXQGHU�����

6HEHQDUQ\D� VHMDUDK� WHODK� PHPEXNWLNDQ� EDKZD� VLVWHP� SHQGLGLNDQ� %DUDW�

\DQJ�GLWHULPD�VHFDUD�XWXK�GDSDW�PHQMDGL�VDODK�VDWX�SHQJKDODQJ�EDJL�SHQGLGLNDQ�

,VODP� XQWXN� GDSDW� PH�ODQGLQJ�NDQ� DMDUDQ� ,VODP� VHFDUD� XWXK� GDODP� NHKLGXSDQ�

XPDW�,VODP��+DO�LQL�PHPEXDW�XPDW�,VODP�EHUDGD�SDGD�VHEXDK�GLOHPD��-LND�WHWDS�

PHQJDQXW� VLVWHP� SHQGLGLNDQ� ,VODP� \DQJ� EHUFRUDN� WUDGLVLRQDO� PDND� KDO� LQL�

GLDQJJDS� EHUWHQWDQJDQ� GHQJDQ� ]DPDQ� \DQJ� WHUXV� PHQXQWXW� DNDQ� SHQJXDVDDQ�

VDLQV� GDQ� WHNQRORJL�� $NDQ� WHWDSL� MLND� MXJD� KDUXV� GLSDNVDNDQ� XQWXN� PHQHULPD�

VLVWHP� SHQGLGLNDQ� %DUDW� \DQJ� EHUFRUN� VHNXOHU� GLUDVDNDQ� EHUWHQWDQJDQ� GHQJDQ�

MLZD�,VODP�NDUHQD�GLDQJJDS�VHEDJDL�XSD\D�XQWXN�PHQJJHURJRWL�,VODP��3HQGLGLNDQ�

,VODP�GHZDVD�LQL�OHELK�PHUXSDNDQ�,VODPF�HGXFDWLRQ�IRU�WKH�PRVOHP��\DLWX�SHQGLGLNDQ�

,VODP� \DQJ� GLEHUODNXNDQ� DGDODK� SHQGLGLNDQ� DJDPD� ,VODP� \DQJ� SHODNVDQDDQQ\D�

PHQ\HVXDLNDQ�GHQJDQ�SHQGLGLNDQ�PRGHUQ��GDQ�EXNDQ�,VODPLF�HGXFDWLRQ�IRU�,VODPLF�

HGXFDWLRQ�� \DLWX� SHQGLGLNDQ� ,VODP� \DQJ� EHQDU�EHQDU� GLMLZDL�� GLODQGDVL� GDQ�

GLNHPEDQJNDQ�EHUGDVDUNDQ�QLODL�QLODL�,VODP�����

.RQGLVL�\DQJ�GLUDVDNDQ�ROHK�GXQLD�SHQGLGLNDQ�,VODP�LQL�VHEHQDUQ\D�WHODK�

GLVLNDSL�ROHK�SDUD�DKOL�NKXVXVQ\D�LOPXDQ�PXVOLP�XQWXN�PHQFRED�PHQFDUL�VROXVL�

WHUKDGDS�SHUPDVDODKDQ�NODVLN�LQL��+DO�LQL�WLGDN�ODLQ�VHEDJDL�VHEXDK�XSD\D�XQWXN�

PHQJHPEDOLNDQ� PDVD� NHHPDVDQ� SHQGLGLNDQ� ,VODP� VHEDJDLPDQD� \DQJ� WHODK�

GLUDVDNDQ�SDGD�PDVD�NODVLN�NHWLND��,VODP�PHQFDSDL�SXQFDN�.HHPDVDQQ\D��

�

5HIRUPXODVL�7UDGLVL�.HLOPXDQ�3HQGLGLNDQ�7LQJJL�,VODP�

3HQGLGLNDQ� WLQJJL� ,VODP� NKXVXVQ\D� GL� ,QGRQHVLD� GDODP� GDVD� ZDUVD� LQL�

GLGLULNDQ�GHQJDQ�VDWX�WXQWXWDQ�SRNRN�\DLWX�KDUXV�GLVHODUDVNDQ�GHQJDQ�WXQWXWDQ�

�������������������������������������������������������������
���0RK�6KRIDQ��3HQGLGLNDQ��KDO�����������
���1RHQJ�0XKDMLU�GDODP�,ELG��KDO�����������
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SHUXEDKDQ� ]DPDQ� GDQ� VHVXDL� GHQJDQ� NRQGLVL� VDDW� OHPEDJD� WHUVHEXW� GLGLULNDQ�

GHQJDQ�WLGDN�PHQLQJJDONDQ�GDVDU�SLMDNDQQ\D�SDGD�DO�4XU¶DQ�GDQ�KDGLWV��'L� HUD�

JOREDOLVDVL��GDODP�GXQLD�\DQJ�WHUEXND��GXQLD�\DQJ�PHQ\DWX�\DQJ�PHPXQJNLQNDQ�

WHUMDGLQ\D� F\EHUOHDUQLQJ���� SDUDGLJP�SDUDGLJPD� \DQJ� WHODK� PHQGDVDUL� ODKLUQ\D�

OHPEDJD� SHQGLGLNDQ� WLQJJL� ,VODP� SHUOX� GLWLQMDX� XODQJ�� +DO� LQL� EXNDQ� EHUDUWL�

EDKZD� NLWD� PHUDJXNDQ� HNVLVWHQVL� GDUL� OHPEDJD� WHUVHEXW�� DNDQ� WHWDSL� OHELK�

PHUXSDNDQ� VXDWX� EHQWXN� UHNRQVWUXNVL� XQWXN� PHQMDZDE� SHUXEDKDQ�SHUXEDKDQ�

GXQLD�GHZDVD�LQL�\DQJ�EHUXEDK�EHJLWX�FHSDW�

3DUDGLJPD� \DQJ�PHQGDVDUL� EHUGLULQ\D� OHPEDJD�OHPEDJD�SHQGLGLNDQ� WLQJJL�

,VODP� LQL� VHFDUD� ODQJVXQJ� GDQ� WLGDN� ODQJVXQJ� GLUDVDNDQ� VXGDK� WLGDN� UHOHYDQ�

GHQJDQ� SHUNHPEDQJDQ� LOPX� SHQJHWDKXDQ� GDQ� SHUXEDKDQ� ]DPDQ�� /HPEDJD�

SHQGLGLNDQ�WLQJJL�,VODP�GLODKLUNDQ�VHEDJDL�VXDWX�XSD\D�XQWXN�PHZXMXGNDQ�LQVDQ�

NDPLO�VHSHUWLQ\D�EHUVLIDW�VDQJDW�VHNWRUDO�GDQ�PHPLOLNL�PLVL�VHUWD�YLVL�\DQJ�VDQJDW�

WHUEDWDV��

3HQGLGLNDQ� WLQJJL� ,VODP� \DQJ� PDVLK� PHPEHUODNXNDQ� GLNRWRPL� NHLOPXDQ�

PXQJNLQ� KDQ\D� DNDQ� PHODKLUNDQ� SDUD� VDUMDQD� 0XVOLP� \DQJ� PHPLOLNL� LOPX�

SHQJHWDKXDQ� \DQJ� WLQJJL� DNDQ� DJDPD�� DNDQ� WHWDSL� DNDQ� VDQJDW� PLVNLQ� PHPLOLNL�

SHQJHWDKXDQ� XPXP�� 'LNRWRPL� WHUVHEXW� EXNDQ� WLGDN� PXQJNLQ� DNDQ� VHPDNLQ�

GLWLQJJDONDQQ\D� OHPEDJD�OHPEDJD� SHQGLGLNDQ� WLQJJL� ,VODP� ROHK� JHQHUDVL� PXGD�

,VODP�VHQGLUL��

'LNRWRPL� GDODP� V\VWHP� SHQGLGLNDQ� ,VODP� KDUXV� GLKLODQJNDQ� GHQJDQ�

PHQJLQWHJUDVLNDQ� VLVWHP� SHQGGLNDQ� \DQJ� DNDQ� PHQJKLODQJNDQ� GLVWLQJVL� DQWDUD�

SHQJHWDKXDQ� ODPD�GDQ�EDUX�GDQ�PHQJKLODQJNDQ� DQWDJRQLVPH��2OHK�NDUHQD� LWX�

VROXVL� \DQJ� GLWDZDUNDQ� SDUD� SDNDU� SHQGLGLNDQ� 0XVOLP� XQWXN� PHQJDWDVL� VRDO�

GLNRWRPL� LQL� DGDODK� GHQJDQ� PHUXPXVNDQ� VLVWHP� SHQGLGLNDQ� WHUSDGX�� 'DQ� LQL�

GLGDVDUNDQ� SDGD� HSLVWHPRORJL� SHQGLGLNDQ� ,VODP�� 'HQJDQ� XVDKD� WHUVHEXW�

GLKDUDSNDQ� DNDQ� GDSDW� GLWHPXNDQ� PHWRGH�PHWRGH� SHQJHWDKXDQ� \DQJ� GDSDW�

PHPEDQWX�SDUD�VDUMDQD�0XVOLP�GDODP�PHQJDWDVL�PDVDODK�PRUDO�GDQ�HWLND��<DQJ�

WHQWXQ\D� VHODLQ� DGDQ\D� SHQLQMDXDQ� XODQJ� NHPEDOL� NHUDQJND� WHRULWLV� VLVWHP�

SHQGLGLNDQ� \DQJ� PHPDGXNDQ� FLUL�FLUL� WHUEDLN� VLVWHP� WUDGLVLRQDO� GDQ� VLVWHP�

PRGHUQ���

=LDXGGLQ� 6DUGDU� GDODP� 0RK� 6KRIDQ��� PHPEHULNDQ� VROXVL� XQWXN�

PHQJKLODQJNDQ� GLNRWRPL� LWX� \DNQL� GHQJDQ� FDUD� PHOHWDNNDQ� HSLVWHPRORJL� GDQ�

WHRUL� VLVWHP� SHQGLGLNDQ� \DQJ� EHUVLIDW� PHQGDVDU�� 8QWXN� PHQJKLODQJNDQ� VLVWHP�

GLNRWRPL�SHQGLGLNDQ�,VODP�SHUOX�GLODNXNDQ�XSD\D�XSD\D��UHIRUPXODVL�SHQGLGLNDQ�

WLQJJL�,VODP�GLDQWDUDQ\D��3HUWDPD��GDUL�VHJL�HSLVWHPRORJL��XPDW�,VODP�KDUXV�EHUDQL�

PHQJHPEDQJNDQ� NHUDQJND� SHQJHWDKXDQ� PDVD� NLQL� � \DQJ� WHUDUWLNXODVL�

VHSHQXKQ\D�� ,QL� EHUDUWL� NHUDQJND� SHQJHWDKXDQ� \DQJ� GLUDQFDQJ� KDUXV� EHUVLIDW�

DSOLNDWLI�� WLGDN� VHNDGDU� VHEDJDL� ³PHQDUD� JDGLQJ´� VDMD�� .HUDQJND� SHQJHWDKXDQ�

�������������������������������������������������������������
���$�5��7LODDU��%HEHUDSD�$JHQGD�5HIRUPDVL�3HQGLGLNDQ�,VODP�GDODP�3HUVIHNWLI�$EDG������-DNDUWD��

7HUD�,QGRQHVLD��������&HW�NH�,,,��KDO�����
���0RK�6KRIDQ��3HQGLGLNDQ���KDO����������
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GLPDNVXG�VHWLGDNQ\D�GDSDW�PHQJJDPEDUND�PHWRGH�PHWRGH�GDQ�SHQGHNDWDQ�\DQJ�

WHSDW� � \DQJ� QDQWLQ\D� GDSDW� PHPEDQWX� SDUD� SDNDU� PXVOLP� GDODP� PHQJDWDVL�

PDVDODK�PDVDODK�PRUDO�GDQ�HWLND�\DQJ�VDQJDW�GRPLQDQ�GLPDVD�VHNDUDQJ��.HGXD��

SHUOX� DGD� NHUDQJND� � WHRULWLV� LOPX� SHQJHWDKXDQ� \DQJ� PHQJJDPEDUNDQ� JD\D�JD\D�

GDQ�PHWRGH�PHWRGH� DNWLYLWDV� LOPLDK�GDQ� WHNQRORJL� \DQJ� VHVXDL�GHQJDQ� WLQMDXDQ�

GXQLD� GDQ� PHQFHUPLQNDQ� QLODL� GDQ� QRUPD� EXGD\D� PXVOLP�� .HWLJD�� SHUOX�

GLFLSWDNDQ�WHRUL�WHRUL�VLVWHP�SHQGLGLNDQ�\DQJ�PHPDGXNDQ�FLUL�FLUL�WHUEDLN�VLVWHP�

WUDGLVLRQDO�GDQ�VLVWHP�PRGHUQ��6LVWHP�SHQGLGLNDQ�LQWHJUDOLVWLN�LQL�VHFDUD�VHQWUDO�

KDUXV�PHQJDFX�SDGD�NRQVHS�DMDUDQ�,VODP�PLVDOQ\D�NRQVHS�WD]NL\DK�DO�QDIV��WDXKLG��

GDQ� VHEDJDLQ\D�� 'LVDPSLQJ� LWX� VLVWHP� LWX� MXJD� KDUXV� PDPSX� PHPHQXKL�

NHEXWXKDQ�NHEXWXKDQ�PDV\DUDNDW�PXVOLP� VHFDUD�PXOWLGLPHQVLRQDO�PDVD�GHSDQ��

'DQ�\DQJ�WHUSHQWLQJ�SDPDNQDDQ�SHQGLGLNDQ�VHEDJDL�XSD\D�³WDODEXO�µLOPX´�VHEDJDL�

SHQJDODPDQ�EHODMDU�VHSDQMDQJ�KD\DW��ORQJ�OLIH�HGXFDWLRQ���

6HMDODQ� GHQJDQ� SHQGDSDW� GL� DWDV�� $EXGGLQ� 1DWD��� PHQ\DWDNDQ� EDKZD�

GDODP� UDQJND� PHQJKLODQJNDQ� GLNRWRPL� GDODP� VLVWHP� SHQGLGLNDQ�� PDND� SHUOX�

XSD\D�PHQJHPEDOLNDQ�VDLQV�SDGD�LQGXNQ\D�\DLWX�,VODP��3HUNHPEDQJDQ�VDLQV�GDQ�

WHNQRORJL� PRGHUQ� GHZDVD� LQL� GLSLVDKNDQ� GDUL� DMDUDQ� ,VODP�� NDUHQDQ\D� KDUXV�

GLNHPEDOLNDQ� NHSDGD� NHUDQJND� GDQ� SHUVIHNWLI� DMDUDQ� ,VODP�� $O�)DUXTL� EDKNDQ�

PHQHJDVNDQ�SHUOX�DGDQ\D�LVODPLVDVL�,OPX��

6DODK� VDWX� JDJDVDQ� \DQJ� VDQJDW� FDQJJLK�� DPDW� NRPSUHKHQVLI� � GDQ�

PHQGDODP�\DQJ� WHUGDSDW�GDODP�DO�TXU¶DQ� DGDODK� JDJDVDQ� WHQWDQJ�NRQVHS�DO�µLOP��

.RQVHS�LQL�VDQJDW�SHQWLQJ�PHQJLQJDW�NDWD�µLOP�GDQ�WXUXQDQQ\D�GLVHEXWNDQ�GDODP�

DO�TXU¶DQ�VHEDQ\DN�����NDOL��'DODP�VHMDUDK�SHUDGDEDQ�PXVOLP��NRQVHS� µLOP� MXJD�

VHFDUD�PHQGDODP�PHUHVDS�NH�GDODP�VHOXUXK�ODSLVDQ�PDV\DUDNDW�GDQ�VHPXD�XSD\D�

LQWHOHNWXDO��7LGDN�DGD�SHUDGDEDQ� ODLQ�GDODP�VHMDUDK�\DQJ�PHPLOLNL�NRQVHS� LOPX�

SHQJHWDKXDQ�� GHQJDQ� VHPDQJDW� \DQJ� GHPLNLDQ� WLQJJL� GDQ� PHQJHMDUQ\D� GHQJDQ�

DPDW�WHNXQ�VHSHUWL�\DQJ�WHUGDSDW�GDODP�VHMDUDK�SHUDGDEDQ�,VODP��

3DGD� PDVD� NHMD\DDQ� SHQGLGLNDQ� ,VODP� SDUD� DKOL� GLELGDQJ� LOPX�

SHQJHWDKXDQ�XPXP�VHSHUWL�DKOL�NHGRNWHUDQ��PDWHPDWLND��JHRJUDIL��ILVLND��RSWLND��

GDQ� VHMDUDK� VHUWD� SDUD� DKOL� GDODP� LOPX� SHQJHWDKXDQ� DJDPD� VHSHUWL� SDUD� DKOL�

KDGLWV�� LOPX� KXNXP� ,VODP�� LOPX� VHMDUDK�� WDVDZXI� GDQ� VHEDJDLQ\D� PHPLOLNL�

SHQJHWDKXDQ� \DQJ� LQWHJUDWLI� GDODP� PHPDQGDQJ� LOPX�� 0HUHND� EHUSDQGDQJDQ�

EDKZD� LOPX� SHQJHWDKXDQ� \DQJ� PHUHND� NHPEDQJNDQ� �DJDPD� DWDXSXQ� XPXP��

WLGDN� WHUOHSDV� GDUL� QLODL�QLODL� ,VODP�� .DUHQD� LWXODK� WLGDN� KHUDQ� MLND� VDDW� � LWX�

ODKLUODK� DKOL�DKOL� LOPX� SHQJHWDKXDQ� DJDPD� \DQJ� MXJD� VDQJDW� PHQJXDVDL� LOPX�

SHQJHWDKXDQ�XPXP�� FRQWRKQQ\D�,EQX�6LQD�� VHODLQ�DKOL� ILOVDIDW��PXVLF�� MLZD�GDQ�

NHGRNWHUDQ�MXJD�DKOL�LOPX�NHLVODPDQ�VHSHUWL�WDVDZXI��,EQX�5XV\G�MXJD�VHODLQ�DKOL�

GDODP�PDWHPDWLND�GDQ�NHGRNWHUDQ�MXJD�DKOL�GDODP�KXNXP�,VODP����

�������������������������������������������������������������
���$EXGGLQ�1DWD��.DSLWD��KDO�������
���+DUXQ�1DVXWLRQ��,VODP�'LWLQMDX�GDUL�%HUEDJDL�$VSHNQ\D���-DNDUWD��8,�3UHVV���������KDO�������
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.RQGLVL� VHMDUDK� SHQGLGLNDQ� ,VODP� \DQJ� SHUQDK� PHQJDODPL� PDVD�

NHMD\DDQQ\D�NHWLND�SDUD�DKOL� WLGDN�PHPLVDKNDQ�DQWDUD� LOPX�SHQJHWDKXDQ�DJDPD�

GDQ�LOPX�SHQJHWDKXDQ�PRGHUQ��LQLODK�\DQJ�VHKDUXVQ\D�PHQJLQVILUDVL�NLWD�XQWXN�

PHQJHPEDOLNDQ� NHMD\DDQ� SHQGLGLNDQ� ,VODP�� 'DQ� KDO� LQL� VDQJDW� GLPXQJNLQNDQ�

WHUMDGL� MLND� PDVD\DUDNDW� PXVOLP� WLGDN� ODJL� PHPLOLNL� SHPDKDPDQ� \DQJ�

PHPLVDKNDQ�DQWDUD�SHQJHWDKXDQ�XPXP�GDQ�SHQJHWDKXDQ�DJDPD��

$EXGGLQ� 1DWD� PHQDZDUNDQ� EHEHUDSD� SULQVLI� SHQJHPEDQJDQ� LOPX�

SHQJHWDKXDQ�\DQJ�EHUDQJNDW�GDUL�NRQVHS�µLOP�GDODP�,VODP��3ULQVLI�SULQVLI�WHUVHEXW�

VHEDJDL� EHULNXW�� 3HUWDPD�� LOPX� SHQJHWDKXDQ� GDODP� ,VODP� GLNHPEDQJNDQ� GDODP�

NHUDQJND�WDXKLG�DWDX�WHRORJL���7HRORJL�\DQJ�GLPDNVXGNDQ�EXNDQ�VHNHGDU�WHRORJL�

\DQJ� PH\DNLQL� DGDQ\D� 7XKDQ� GDODP� KDWL�� PHQJXFDSNDQ� GHQJDQ� OLVDQ�� GDQ�

PHQJDPDONDQ� GDODP� EHQWXN� SHUEXDWDQ� DWDX� WLQJNDQ� ODNX�� DNDQ� WHWDSL� WHRORJL�

\DQJ�PHQ\DQJNXW�DNWLYLWDV�PHQWDO�EHUXSD�NHVDGDUDQ��PDQXVLD�\DQJ�SDOLQJ�GDODP�

SHULKDO�KXEXQJDQ�PDQXVLD�GHQJDQ�7XKDQ�� OLQJNXQJDQ��GDQ�VHVDPDQ\D��7HRORJL�

\DQJ� PHPXQFXONDQ� NHVDGDUDQ� \DNQL� VXDWX� PDWUD� \DQJ� SDOLQJ� GDODP� GDUL� GLUL�

PDQXVLD� \DQJ� PHPIRUPDW� SDQGDQJDQ� GXQLDQ\D�� NHPXGLDQ� PHQXUXQNDQ� SROD�

VLNDS�GDQ�WLQGDNDQ�\DQJ�VHODUDV�GHQJDQ�SDQGDQJDQ�GXQLD�LWX��NDUHQD�LWX�WHRORJL�

SDGD� XMXQJQ\D� DNDQ� PHPSXQ\DL� LPSOLNDVL� \DQJ� VDQJDW� VRVLROJLV�� 'DODP�

SDQGDQJDQ� WHRORJL� � \DQJ� GHPLNLDQ�� PDND� DODP� UD\D�� PDQXVLD�� PDV\DUDNDW�� GDQ�

7XKDQ� PHUXSDNDQ� VDWX� NHVDWXDQ� \DQJ� VDOLQJ� EHUKXEXQJDQ�� $ODP� UD\D� � VHEDJDL�

D\DW�$OODK�PHQMDGL�REMHN�NDMLDQ�GDODP�SHQJHPEDQJDQ�VDLQV�VHSHUWL�ILVLND��ELRORJL��

GDQ�GDUL� VHJL� ILVLNQ\D�� VHEDJDL�REMHN�NDMLDQ� LOPX�SVLNRORJL�GDUL� VHJL� MLZDQ\D��GDQ�

LOPX�LOPX� VRFLDO� GDUL� VHJL� SULODNX� GDQ� LQWHUDNVLQ\D� GHQJDQ� VHVDPD� PDQXVLD�

ODLQQ\D��/LQJNXQJDQ�WHPSDW�PDQXVLD�VDOLQJ�EHLQWHUDNVL�MXJD�WHULNDW�ROHK�KXNXP�

KXNXP�$OODK��$OODK�LWX�VHQGLUL�PHUXSDNDQ�VXPEHU�XWDPD�PDQXVLD�GDODP�XSD\D�

PHQFDUL�SHQJHWDKXDQ�EDLN�VHFDUD�ODQJVXQJ���SDUD�1DEL�GDQ�VXIL��PDXSXQ�VHFDUD�

WLGDN� ODQJVXQJ� PHODOXL� ZDK\X� $OODK� \DQJ� WHUZXMXG� GDODP� DO�4XU¶DQ�� 'HQJDQ�

SULQVLI�WDXKLG�\DQJ�PHQHPSDWNDQ�LOPX�SHQJHWDKXDQ�±�EDLN�\DQJ�GDVDU�NDMLDQQ\D�

DODP� �VDLQV��� PDQXVLD�� PDV\DUDNDW�� GDQ� ZDK\X� $OODK� �� SDGD� KDNHNDWQ\D� DGDODK�

D\DW�D\DW� $OODK���� PDND� VHVHRUDQJ� DNDQ� VDPSDL� NHSDGD� 7XKDQ� GHQJDQ�

PHQJJXQDNDQ� LOPX�LOPX� WHUVHEXW�� $UWLQ\D�� WLGDN� DNDQ� WHUMDGL� SHPLVDKDQ� DQWDUD�

LOPX�XPXP�GHQJDQ�LOPX�DJDPD��

.HGXD�� LOPX� SHQJHWDKXDQ� ,VODP� KHQGDNQ\D� GLNHPEDQJNDQ� GDODP� UDQJND�

EHUWDNZD� GDQ� EHULEDGDK� NHSDGD� $OODK� 6:7�� +DO� LQL� GLSDQGDQJ� SHQWLQJ�

PHQJLQJDW� DO�4XU¶DQ� VHQGLUL� WHODK� PHQGRURQJ� PDQXVLD� XQWXN� PHPSHODMDUL�

IHQRPHQD�DODP�GDQ�VRVLDO�\DQJ�WDPSDN�NXUDQJ�GLSHUKDWLNDQ��VHEDJDL�DNLEDW�GDUL�

SHUKDWLDQ� GDNZDK� ,VODPL\DK� \DQJ� OHELK� PHQLWLNEHUDWNDQ� SHUKDWLDQ� SDGD� XSD\D�

XQWXN� PHPSHUROHK� NHVHODPDWDQ� KLGXS� GL� DNKLUDW�� +DO� LQL� SHUOX� GLLPEDQJL�

GHQJDQ� VHUXDQ� PHQJDEGL� NHSDGD� $OODK� GDODP� DUWLDQ� OXDV�� WHUPDVXN�

�������������������������������������������������������������
��� $\DW�D\DW� $OODK� \DQJ� EHUXSD� DODP� VHPHVWD� EHVHUWD� LVLQ\D� GLVHEXW� D\DW�D\DW� DO�NDXQL\\DK�

VHGDQJNDQ�D\DW�D\DW�$OODK�\DQJ�WHUGDSDW�GLGDODP�ZDK\X�1\D�GLVHEXW�GHQJDQ�D\DW�D\DW�DO�WDQ]LOL\\DK��

5DPD\XOLV��,OPX�3HQGLGLNDQ�,VODP���-DNDUWD��.DODP�0XOLD��������&HW��.HWXMXK��KDO������
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PHQJHPEDQJNDQ� LOPX� SHQJHWDKXDQ�� 'DODP� VHEXDK� KDGLWV� EDKNDQ� 5DVXOXOODK�

WHODK� PHQHJDVNDQ� EDKZD� EDUDQJ� VLDSD� \DQJ� LQJLQ� PHQFDSDL� NHEDKDJLDDQ� KLGXS� GL�

GXQLD�KHQGDNODK�GHQJDQ�LOPX��EDUDQJ�VLDSD�\DQJ�KHQGDN�EDKDJLD�GL�DNKLUDW�KHQGDNQ\D�

GHQJDQ�LOPX�SXOD�GDQ�EDUDQJ�VLDSD�\DQJ�KHQGDN�EDKDJLD�GLGXQLD�GDQ�DNKLUDW�KHQGDNQ\D�

GHQJDQ�LOPX�SXOD���

.HWLJD�� � UHRULHQWDVL� SHQJHPEDQJDQ� LOPX� SHQJHWDKXDQ� KDUXV� GLPXODL�

GHQJDQ�VXDWX�SHPDKDPDQ�\DQJ�VHJDU�GDQ�NULWLV�DWDV�HSLVWLPRORJL�,VODP�NODVLN�GDQ�

VXDWX� UXPXVDQ�NRQWHPSRUHU� WHQWDQJ�NRQVHS� LOPX��3HUXEDKDQ�KDUXV�GLWDIVLUNDQ�

GDODP� UDQJND� VWUXNWXU� ILVLN� OXDUQ\D��GDQ� LQIUDVWUXNWXU�GDUL� JDJDVDQ� HSLVWLPRORJL�

,VODP� \DQJ� DEDGL� KDUXV� GLSXOLKNDQ� GDODP� NHVHOXUXKDQQ\D�� 'DODP� NDLWDQ� LQL��

PDND�SHQJHPEDQJDQ�LOPX�GDODP�EHQWXN�ODKLUQ\D�MDQJDQ�VDPSDL�PHQJKLODQJNDQ�

PDNQD� VSULWXDOQ\D� \DQJ� DEDGL�� \DNQL� VHEDJDL� DODW�XQWXN�PHQ\DNVLNDQ� NHEHVDUDQ�

7XKDQ��

.HHPSDW�� LOPX�SHQJHWDKXDQ� KDUXV� GLNHPEDQJNDQ� ROHK� RUDQJ�RUDQJ� ,VODP�

\DQJ� PHPLOLNL� NHVHLPEDQJDQ� DQWDUD� NHFHUGDVDQ� DNDO� GHQJDQ� NHFHUGDVDQ� PRUDO�

\DQJ�GLEDUHQJL�GHQJDQ�NHVXQJJXKDQ�XQWXN�EHULEDGDK�NHSDGD�$OODK�GDODP�DUWLDQ�

\DQJ�VHOXDV�OXDVQ\D��+DO�LQL�VHVXDL�GHQJDQ�DSD�\DQJ�WHUMDGL�GDODP�VHMDUDK�GLDEDG�

NODVLN��SDUD�LOPXDQ�\DQJ�PHQJHPEDQJNDQ�LOPX�SHQJHWDKDXQ�DGDODK�LQVDQLXQVDQ�

\DQJ� PHPLOLNL� NHWDDWDQ� KDQ\D� NHSDGD� $OODK� GDQ� PHPLOLNL� MLZD� GDQ� UDJD� \DQJ�

EHUVLK�� 8SD\D� PHUHND� GDODP� PHQXOLV� NDU\D� LOPLDK� PHUXSDNDQ� ZXMXG� GDUL�

SHQJDEGLDQ� PHUHND� NHSDGD� $OODK�� GDQ� ³WDVELK´� GLZXMXGNDQ� GDODP� EHQWXN�

PHPEDKDV�EHUEDJDL�PDVDODK�LOPX�SHQJHWDKXDQ��0HUHND�MXJD�VHODOX�PHQMDJD�GLUL�

PHUHND�GDUL� VHJDOD� VHVXDWX� \DQJ�GLODUDQJ�ROHK� VDQJ�.KDOLN��'DQ� \DQJ� WDN�NDODK�

SHQWLQJQ\D� DGDODK� NHWLND� PHUHND� PHQJKDGDSL� VXDWX� PDVDODK� PHUHND� VHODOX�

PHQJHPEDOLNDQQ\D� NHSDGD� $OODK� GHQJDQ� FDUD� PHODNXNDQ� VKRODW�� EHUGR¶D�� GDQ�

PHQGHNDWNDQ�GLUL�NHSDGD�$OODK��

.HOLPD�� LOPX� SHQJHWDKXDQ� KDUXV� GLNHPEDQJNDQ� GDODP� NHUDQJND� \DQJ�

LQWHJUDO�� $QWDUD� LOPX� DJDPD� GDQ� LOPX� XPXP� ZDODXSXQ� EHQWXN� IRUPDOQ\D�

EHUEHGD�EHGD�� QDPXQ� KDNHNDWQ\D� VDPD�� \DLWX� VDPD�VDPD� VHEDJDL� WDQGD� DGDQ\D�

NHNXDVDDQ� $OODK�� 6HWLDS� LOPX� PHUXSDNDQ� EDJLDQ� \DQJ� WLGDN� GDSDW� GLSLVDKNDQ��

LOPX� DJDPD� EHUNDLWDQ� GHQJDQ� SHPELQDDQ� PHQWDO�� PRUDO�� GDQ� NHWDKDQDQ� EDWLQ��

VHGDQJNDQ� LOPX� XPXP� EHUNDLWDQ� GHQJDQ� SHPELQDDQ� ILVLN�� LQWHOHNWXDO�� GDQ�

NHWUDPSLODQ���� 3ULQVLI� SHQGLGLNDQ� ,VODP� DGDODK� SHQGLGLNDQ� \DQJ� LQWHJUDO� GDQ�

WHUSDGX�� 3HQGLGLNDQ� LVODP� WLGDN� PHQJHQDO� DGDQ\D� SHPLVDKDQ� DQWDUD� VDLQV� GDQ�

DJDPD�� 3HQ\DWXDQ� DQWDUD� NHGXD� VLVWHP� WHUVHEXW� PHUXSDNDQ� WXQWXWDQ� DNLGDK�

,VODP��,VODP�KDUXV�GLSDKDPL�VHEDJDL�WRWDO�ZD\�RI�OLIH�\DQJ�GDSDW�PHQJDWXU�EHUEDJDL�

DVHN�NHKLGXSDQ�PDQXVLD����WHUPDVXN�GDODP�SHQGLGLNDQ���

�3DGD� GDVDUQ\D� LOPX�LOPX� \DQJ� GLNHPEDQJNDQ� ROHK� DNDO� WLGDNODK�

EHUWHQWDQJDQ�GHQJDQ�DJDPD��DO�TXU¶DQ�GDQ�KDGLWV���$NDO�ELOD�GLIXQJVLNDQ�GHQJDQ�

WHSDW� WLGDN� PXQJNLQ� PHQJKDVLONDQ� NHVDODKDQ� � DWDX� EHUWHQWDQJDQ� GHQJDQ�

�������������������������������������������������������������
���$EXGGLQ�1DWD��.DSLWD��KDO������±������
���5DPD\XOLV��,OPX��KDO��������
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NHEHQDUDQ� ,ODKL�� $NDO� PHPXQJNLQNDQ� PDQXVLD� XQWXN� PHPDKDPL� MDJDG� UD\D�

VHFDUD�VHPSXUQD�GDQ�GHQJDQ�DNDO�SXODODK�NLWD�GDSDW�PHODNXNDQ�UHIRUPDVL�GDODP�

VLVWHP�SHQGLGLNDQ�WLQJJL�,VODP���

$]\XPDUGL� $]UD� PHQ\DWDNDQ� EDKZD� XQWXN� PHQJDWDVL� NHPHOXW� GLNRWRPL�

SHQGLGLNDQ� ,VODP� PDND� SHUOX� GLODNXNDQ� XSD\D� ³UHLQWHJUDVL� LOPX�LOPX´�� 'DODP�

NHUDQJND� LQL�� LOPX�LOPX�GLSDQGDQJ�VHEDJDL� VDWX�NHVDWXDQ�\DQJ�VHWDUD�KLUDUNLQ\D��

\DQJ�GDUL�SHUVIHNWLI�,VODP��VDPD�VDPD�EHUSDKDOD�MLND�PHQXQWXW�LOPX��:DODX�,VODP�

PHQJDMDUNDQ� LQWHJUDOLVPH� NHLOPXDQ� �WDZKLGLF� SDUDGLJP� RI� VFLHQFHV�� SDGD� WLQJNDW�

NRQVHSWXDO�� WHWDSL� KDUXV� GLDNXL� EDKZD� SDGD� WLQJNDW� SUDNVLV� WLGDN� MDUDQJ� WHUMDGL�

GLVKDUPRQL� GDQ� GLNRWRPL� GLDQWDUD� NHGXDQ\D�� .DUHQD� LWXODK� SDUD� DKOL�

PHQDZDUNDQ�NODVLILNDVL�LOPX�OHQJNDS�GHQJDQ�KLUDUNL�PHUHND�PDVLQJ�PDVLQJ�����

0RK� 6KRIDQ� PHPEHULNDQ� VHEXDK� DOWHUQDWLI� ODLQ� GDODP� XSD\D� PHQJDWDVL�

GLNRWRPL� VLVWHP� SHQGLGLNDQ� ,VODP� GHQJDQ� VHEXDK� SDUDGLJPD� SHPLNLUDQ�

SHQGLGLNDQ� \DQJ� EHUVLIDW� SURIHWLN�� 3DUDGLJPD� SURIHWLN� GDSDW� GLSDKDPL� VHEDJDL�

VHSHUDQJNDW� WHRUL� \DQJ� WLGDN� KDQ\D� PHQGHVNULSVLNDQ� GDQ� PHQWUDQVIRUPDVLNDQ�

JHMDOD�VRVLDO��GDQ�WLGDN�SXOD�KDQ\D�PHQJXEDK�VXDWX�KDO�GHPL�SHUXEDKDQ��1DPXQ�

OHELK�GDUL�LWX�SDUDGLJPD�SURIHWLN�GLKDUDSNDQ�GDSDW�PHQJDUDKNDQ�SHUXEDKDQ�DWDV�

GDVDU� FLWD�FLWD� HWLN� GDQ� SURIHWLN�� 1LODL�QLODL� SURIHWLN� \DQJ� WHUNDQGXQJ� GDODP�

SHQJHPEDQJDQ�SHQGLGLNDQ�,VODP�\DLWX�KXPDQLVDVL��OLEHUDVL�GDQ�WUDQVHQGHQVL�����

+XPDQLVDVL� DGDODK� SURVHV� PDQXVLD� XQWXN� PHPDQXVLDNDQ� PDQXVLD��

VHEDJDLPDQD� MXJD� SHQGLGLNDQ� PDND� LD� KDUXV� GLPXODL� GDUL� VXDWX� SURVHV� � \DQJ�

GLDORJLV� GHQJDQ� PHOLEDWNDQ� NHVDGDUDQ� NULWLV�� +XPDQLVDVL� GDODP� KDO� LQL� WGDN�

KDQ\D� VHNHGDU� GLDUWLNDQ� VHEDJDL� NHVDGDUDQ� DNDQ� UHDOLWDV� DNWXDO�� WHWDL� MXJD�

PHQFDNXS� NHVDGDUDQ� WHUKDGDS� GLUL� SULEDGL� VHEDJDL� PDQXVLD� \DQJ� VHVXQJJXKQ\D�

PHPLOLNL� MDWL� GLUL� \DQJ� XWXK�� 1LODL� GDVDU� PDQXVLD� \DQJ� VHVXQJJXKQ\D� DGDODK�

EHUIXQJVLQ\D� SRWHQVL� GDVDU� PDQXVLD� VHFDUD� RSWLPDO� VHKLQJJD� VDQJJXS�

PHQMDODQNDQDNWLYLWDV� NHKLGXSDQ� GDQ� FDUD� XQWXN� PHQJRSWLPDOLVDVL� WLGDN� ODLQ�

GHQJDQ�SHQGLGLNDQ����

3HQGLGLNDQ� VHEDJDL� SURVHV� KXPDQLVDVL� GDQ� OLEHUDOLVDVL� DGDODK�

PHQJKLGXSNDQ� DNWLYLWDV� EHODMDU� PHQJDMDU� VHFDUD� EHUVDPD�VDPD�� \DQJ� WHUEDQJXQ�

DWDV�NHUMDVDPD�VLQHUJLV�DQWDUD�DQDN�GLGLN�GDQ�SHQGLGLN�GLNDUHQDNDQ�SHQGLGLNDQ�

PHUXSDNDQ�SHQJJDUDSDQ�UHDOLWDV�PHUHND�VHQGLUL��$QWDUD�DQDN�GLGLN�GDQ�SHQGLGLN�

VDOLQJ� EHODMDU� VDWX� VDPD� ODLQ�� WDNH� DQG� JLYH� GDQ� VDOLQJ� PHPDQXVLDNDQ�� 0HODOXL�

SURVHV�SHQ\DGDUDQ�� GLKDUDSNDQ� RXWSXW� \DQJ� GLKDVLONDQ� GDSDW� PHPDLQNDQ� SHUDQ�

\DQJ� PHQHQWXNDQ� SHUZXMXGDQ� GDQ� SHUJDQWLDQ� ]DPDQ���� 'HQJDQ� GHPLNLDQ�

SHQGLGLNDQ� KHQGDNQ\D� GLNHPEDQJNDQ� GDODP� VHEXDK� NHUDQJND� \DQJ�

�������������������������������������������������������������
��� $]\XPDUGL� $]UD�� 3DUDGLJPD� %DUX� 3HQGLGLNDQ� 1DVLRQDO� 5HNRQVWUXNVL� GDQ� 'HPRNUDWLVDVL��

�-DNDUWD��3HQHUELW�%XNX�.RPSDV���������&HW�NH����KDO�����±������
���0RK��6KRIDQ��3HQGLGLNDQ��KDO�������
���,ELG��KDO�����������
���,ELG��KDO�����������
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PHQJXWDPDNDQ� RULHQWDVL� SDGD� NHOXDUDQ� \DQJ� DNDQ� GLKDVLONDQ� �SURGXFW� RULHQWHG��

VHODLQ�RULHQWDVL�SDGD�SURVHV�SHQGLGLNDQ��SURFHVV�RULHQWHG����

3HQGLGLNDQ� VHEDJDL� VHEXDK� QLODL� \DQJ� EHUVLIDW� WUDQVHQGHQWDO� GDSDW�

GLSDKDPL�EDKZD�SHQGLGLNDQ�KDUXV�GDSDW�PHPEDZD�PDQXVLD�SDGD�NHLPDQDQQ\D�

KDQ\D� SDGD� $OODK�� � 'DQ� LQL� KDQ\D� DNDQ� GDSDW� WHUHDOLVDVL� MLND� SHQGLGLNDQ� WHWDS�

PHQJDNDU�SDGD�SRQGDVL�DMDUDQ�LVODP�\DLWX�DO�4XU¶DQ�GDQ�KDGLWV���$O�4XU¶DQ�KDUXV�

GLMDGLNDQ� GDVDU� GDODP� VHWLDS� SHQJHPEDQJDQ� NHLOPXDQ�� %DKNDQ� NRQVHS�

SHQGLGLNDQ� EHUSDUDGLJPD� SURIHWLN� LQL� MXJD� WHUGDSDW� GDODP� DO�TXU¶DQ� VXUDW� $OL�

,PUDQ� D\DW� ���� \DQJ� DUWLQ\D� EHUEXQ\L�� ³(QJNDX� DGDODK� XPDW� \DQJ� WHUEDLN� \DQJ�

GLODKLUNDQ� XQWXN� PDQXVLD�� PHQ\XUXK� NHSDGD� \DQJ� PD¶UXI�� GDQ� PHQFHJDK� GDUL� \DQJ�

PXQNDU�� GDQ� EHULPDQ� NHSDGD� $OODK«´���'DODP� NDOLPDW� PHQ\XUXK� NHSDGD� \DQJ�

PD¶UXI� �NHEDLNDQ�� WHUNDQGXQJ� PDNQD� KXPDQLVDVL�� PHQFHJDK� \DQJ� PXQJNDU�

WHUNDQGXQJ�PDNQD�OLEHUDVL��GDQ�GDODP�NDOLPDW�EHULPDQ�NHSDGD�$OODK�WHUNDQGXQJ�

PDNQD�WUDQVHQGHQVL��

,VODP� PHQHNDQNDQ� SHQWLQJQ\D� PHPDQXVLDNDQ� PDQXVLD�� LQL� WHUZXMXG�

GHQJDQ� SHQGLGLNDQ� \DQJ� EHUQLODL� KXPDQLVDVL�� ,VODP� MXJD� PHQGRURQJ� JHUDNDQ�

SHPEHEDVDQ� WHUKDGDS� VHJDOD�EHQWXN�GLVNULPLQDVL� NXOWXUDO�GDQ� VWUXNWXUDO� VHSHUWL�

NHPLVNLQDQ�GDQ�NHERGRKDQ�� LQL�GDSDW� WHUZXMXG�GHQJDQ�QLODL� OLEHUDO�� GDQ� ,VODP�

SXQ� PHQJDQMXUNDQ� VHJDOD� EHQWXN� SHUXEDKDQ� KDUXV� GLPDNQDL� GDODP� ELQJNDL�

NHPDQXVLDDQ� GDQ� NHWXKDQDQ� �WUDQVHQGHQVL��� 0DND� GDODP� SHQJHPEDQJDQ�

SHQGLGLNDQ�� NHWLJD� QLODL� SURIHWLN� WHUVHEXW� SHUOX� GLSHUWLPEDQJNDQ� VHEDJDL�

NHUDQJND�DFXDQ�NDMLDQ�ILORVRILV��

�

3HQXWXS�

3HQXOLV� PHQ\DGDUL� VHSHQXKQ\D� EDKZD� NULVLV� \DQJ� GLDNLEDWNDQ� ROHK�

GLNRWRPL� GDODP� WUDGLVL� NHLOPXDQ� SHQGLGLNDQ� WLQJJL� ,VODP� KDUXV� GLFDULNDQ�

DOWHUQWLI� SHPHFDKDQQ\D�� %DQ\DN� FDUD� \DQJ� GLWDZDUNDQ� ROHK� SDUD� SHPLNLU�

SHQGLGLNDQ�,VODP�GDQ�GDSDW�GLODNXNDQ�VHEDJDLPDQD�\DQJ�WHODK�GLSDSDUNDQ�GDODP�

SHPEDKDVDQ� GLDWDV�� 6DWX� KDO� \DQJ� PHUXSDNDQ� VXDWX� NHQLVFD\DDQ� \DLWX� SHUOX�

GLODNXNDQ� UHIRUPXODVL� GDODP� VLVWHP� NHLOPXDQ� SHQGLGLNDQ� WLQJJL� ,VODP�� VDODK�

VDWXQ\D� GHQJDQ� PHQVLQHUJLNDQ� DQWDUD� SHQGLGLNDQ� DJDPD� GHQJDQ� SHQGLGLNDQ�

XPXP�� ,VODPSXQ� VXGDK� Q\DWD� PHQJJDPEDUNDQ� EDKZD� WLGDN� DGD� SHPLVDKDQ�

DQWDUD� SHQJHWDKXDQ� DJDPD� GHQJDQ� SHQJHWDKXDQ� XPXP�� 6HPXD� LOPX�

SHQJHWDKXDQ� \DQJ�PHPEDZD�NHEHQDUDQ�� \DQJ�GLWDIVLUNDQ�GHQJDQ�PHQJJXQDNDQ�

IDNXOWDV�IDNXOWDV�PHQWDO�VHSHUWL�DNDO��GD\D�NRQWHPSODVL��GDQ�LQWXLVL�\DQJ�VHPXDQ\D�

GLVLQDUL�DO�4XU¶DQ�WLGDN�DNDQ�EHUWHQWDQJDQ�GHQJDQ�NHWHQWXDQ�6DQJ�0DKD�$JXQJ��

$OODK�6:7��

�

�

�

�������������������������������������������������������������
��� 'HSDUWHPHQ� $JDPD� 5,�� � $O�4XUDQ� GDQ� 7HUMHPDKQ\D� -X]� �� ±� ���� �6XUDED\D�� 8'�� 0HNDU���

�������KDO������
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'HSDUWHPHQ� $JDPD� 5,�� �������� $O�4XUDQ� GDQ� 7HUMHPDKQ\D� -X]� �� ±� ���6XUDED\D��

8'��0HNDU��

$EXGGLQ�1DWD����������.DSLWD�6HOHNWD�3HQGLGLNDQ�,VODP��-DNDUWD��3HQHUELW�$QJNDVD��

$�5�� 7LODDU��������� %HEHUDSD� $JHQGD� 5HIRUPDVL� 3HQGLGLNDQ� ,VODP� GDODP� 3HUVIHNWLI�

$EDG�����-DNDUWD��7HUD�,QGRQHVLD��&HW�NH�,,,��

$]\XPDUGL�$]UD����������3HQGLGLNDQ�,VODP�7UDGLVL�GDQ�0RGHUQLVDVL�0HQXMX�0LOOHQLXP�

%DUX��-DNDUWD��ORJRV�:DFDQD�,OPX��

������������ �������� 3DUDGLJPD� %DUX� 3HQGLGLNDQ� 1DVLRQDO� 5HNRQVWUXNVL� GDQ� 'HPRNUDWLVDVL��

-DNDUWD��3HQHUELW�%XNX�.RPSDV��&HW�NH����

+DUXQ�1DVXWLRQ����������,VODP�'LWLQMDX�GDUL�%HUEDJDL�$VSHNQ\D��-DNDUWD��8,�3UHVV��

-XVXI�$PLU�)HLVDO����������5HRULHQWDVL�3HQGLGLNDQ�,VODP��-DNDUWD��*HPD�,QVDQL�3UHVV��

0�� $PLQ� $EGXOODK�� �������� $UNRXQ� GDQ� .ULWLN� 1DODU� ,VODP�� GDODP� -RKQ� +HQGULN�

0HXOHPDQ� �(G��� 7UDGLVL� .HLOPXDQ� GDQ� 0HWDPRGHUQLVPH��<RJ\DNDUWD�� /.,6��

FHW�NH����

0RK�� 6KRIDQ�� �������� 3HQGLGLNDQ� %HUSDUDGLJPD� 3URIHWLN� 8SD\D� .RQVWUXNWLI�

0HPERQJNDU�'LNRWRPL�6LVWHP�3HQGLGLNDQ�,VODP��-RJMDNDUWD��,(&L6R'��

5DPD\XOLV����������,OPX�3HQGLGLNDQ�,VODP��-DNDUWD��.DODP�0XOLD��&HW��.HWXMXK��

6\HG� 6DMMDG� +XVHLQ� GDQ� 6\HG� $OL� $VKUDI�� �������� &ULVLV�0XVOLP�(GXFDWLRQ�� �WHUM���

5DKPDQL� $VWXWL�� 0HQ\RQJVRQJ� .HUXQWXKDQ� 3HQGLGLNDQ� 7LQJJL�

,VODP�%DQGXQJ��*HPD�5LVDODK�3UHVV��&HW�NH����

�

�

�

�

�

�

�

�

�

�
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DQXJUDK����#\DKRR�FRP�

�

$EVWUDN��

'L� HUD� JOREDOLVDVL� VHSHUWL� VHNDUDQJ� LQL�� SHQGLGLNDQ� ,VODP� VHPDNLQ�

PHQGDSDW�WDQWDQJDQ�\DQJ�EHJLWX�EHUDW��6HODLQ�GLWXQWXW�XQWXN�PHPEHULNDQ�

NRQVWULEXVL�EDJLNHPRGHUHQDQ�GDQ�WHQGHQVL�JOREDOLVDVL��GLWXQWXW�SXOD�XQWXN�

GDSDW� PHPEHULNDQ� NRQWULEXVL� GDODP� PHZXMXGNDQ� PDQXVLD� \DQJ� PDPSX�

EHUVDLQJ� GDODP� SHUFDWXUDQ� JOREDOLVDVL�� QDPXQ� WHWDS� EHUODQGDVNDQ�

NHLPDQDQ� GDQ� NHWDNZDDQ� NHSDGD� $OODK� 6:7�'HQJDQ� GHPLNLDQ�

PHUXSDNDQ�VXDWX�NHKDUXVDQ�SHQGLGLNDQ�,VODP�GLWXQWXW�PHQ\XVXQ�ODQJNDK�

ODQJNDK� SHUXEDKDQ� \DQJ� PHQGDVDU� GDQ� PHQFDUL� PRGHO� SHQGLGLNDQ�

DOWHUQDWLI� \DQJ� LQRYDWLI�� %HUGDVDUNDQ� SHPDSDUDQ� WHUVHEXW� GL� DWDV��

SHQHOLWLDQ�LQL�GLODNXNDQ�EHUPDNVXG�XQWXN�PHQHPXNDQ�PRGHO�EDUX�OHPEDJD�

SHQGLGLNDQ�,VODP��

�

.DWD�.XQFL��0RGHO�SHQGLGLNDQ��KROLVWLN��PXOWL�LQWHOHJHQFH��NDUDNWHU�

WDXKLG�
�

$�� 3HQGDKXOXDQ�

3HUDGDEDQ�PDQXVLD�GHZDVD� LQL�GDQ�GL�PDVD�GHSDQ� DNDQ�PHQJKDGDSL�

VXDWX� FREDDQ� GDKV\DW�� VHUXSD� GHQJDQ� \DQJ� SHUQDK� GLKDGDSL� ROHK� EDQJVD�

<XQDQL�SDGD� DEDG�NHWLJD� VHEHOXP�0DVHKL�� ROHK�EDQJVD�$UDE�SDGD� DEDG�NH�

HQDP� 0DVHKL� GDQ� EDQJVD� (URSD� SDGD� DEDG� NHOLPD� EHODV� 0DVHKL��

3HUVDPDDQQ\D�WHUOHWDN�SDGD�NHUXQWXKDQ�EHUEDJDL�SROD�NHKLGXSDQ�\DQJ�ELDVD�

GLJXQDNDQ�ROHK�PDQXVLD�XQWXN�PHQDQJJDSL�KLGXS�LQL��0XQFXOQ\D�SROD�EDUX�

\DQJ�GDODP�KDO�LQL�VDPD�VHNDOL�EHOXP�GLNHQDO�RUDQJ�VHEHOXP�LWX����

3ROD� EDUX� WHUVHEXW� GL� DWDV� DNDQ� PHQJDNLEDWNDQ� EDQJVD� GL� GXQLD�

WHUPDVXN� ,QGRQHVLD�� DNDQ� WHUOLEDW� GDODP� VXDWX� WDWDQDQ� JOREDO� GDQ� SROD�

KXEXQJDQ� \DQJ� VHUDJDP�� NKXVXVQ\D� GLELGDQJ� LOPX� SHQJHWDKXDQ� GDQ�

WHNQRORJL�� $VSHN� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL� \DQJ� VHPDNLQ� SHVDW�

WHUXWDPD� WHNQRORJL� NRPXQLNDVL� GDQ� WUDQVSRUWDVL�� PHQ\HEDENDQ� LVVX�LVVX�

JOREDO�WHUVHEXW�PHQMDGL�VHPDNLQ�FHSDW�PHQ\HEDU�GDQ�PHQHUSD�SDGD�EHUEDJDL�

WDWDQDQ�� EDLN� WDWDQDQ� SROLWLN�� HNRQRPL�� VRVLDO� EXGD\D� PDXSXQ� SHUWDKDQDQ�

NHDPDQDQ��

�������������������������������������������������������������
��� +DVDQ� /DQJJXOXQJ�� 3HQGLGLNDQ� ,VODP� 'DODP� $EDG� NH� ���� �-DNDUWD�� 37�� 3XVWDND� $O�+XVQD�

%DUX��������KDO������


