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��� /DWDU�%HODNDQJ

,QGRQHVLD� PHUXSDNDQ� QHJDUD� DJUDULV� \DQJ� SHQGXGXNQ\D� OHELK� GRPLQDQ� EHUPDWD�

SHQFDULDQ� VHEDJDL� SHWDQL� GDQ� EHUFRFRN� WDQDP�� 0DND� GDUL� LWX� VHNWRU� SHUWDQLDQ�

PHUXSDNDQ� VDODK� VDWX� KDO� \DQJ� VDQJDW� SHQWLQJ� XQWXN� GLSHUKDWLNDQ� GDQ�

GLNHPEDQJNDQ�� 6HNWRU� SHUWDQLDQ� PHUXSDNDQ� VHNWRU� XWDPD� GDQ� VHEDJDL� VHNWRU�

XQJJXODQ�SHUGDJDQJDQ�LQGRQHVLD�\DQJ�SHUOX�GLWLQJNDWNDQ�SHUDQDQQ\D�DJDU�PHPEHUL�

NRQWULEXVL�SHQGDSDWDQ�QHJDUD�GDQ�NHVHMDKWHUDDQ�SHWDQL��6HNWRU�SHUWDQLDQ�MXJD�VDODK�

VDWX� SHQ\XPEDQJ� XQWXN� PHPLQLPDOLVLU� DQJND� SHQJDQJJXUDQ� GDQ� MXJD�

PHQLQJNDWNDQSHUWXPEXKDQ�SHUHNRQRPLDQ�NKXVXVQ\D�GLELGDQJ�SHUWDQLDQ��'HQJDQ�

GLNHPEDQJNDQQ\DXVDKDWDQL� GDSDW� PHPEHULNDQ� SHOXDQJ� EDJL� PDV\DUDNDW� \DQJ�

EHOXP�PHPSXQ\DL�SHNHUMDDQ�XQWXN�PHQGDSDWNDQ�ODSDQJDQ�SHNHUMDDQ��0DV\DUDNDW�

\DQJ� NXUDQJ� SURGXNWLI� GDSDW� PHPDQIDDWNDQ� SHUWDQLDQ� VHEDJDL� VDODK� VDWX�PHGLD�

\DLWX�GHQJDQ�FDUD�PHQGLULNDQ�XVDKDWDQL��

'DODP�SHQJHPEDQJDQ�SURGXNVL� XVDKDWDQL� SHPHULQWDK� MXJD�PHPLOLNL� SHUDQ�

\DQJ�VDQJDW�SHQWLQJ�JXQD�XQWXN�PHQLQJNDWNDQ�SHUWDQLDQ�GDQ�PHPDMXNDQ�VXPEHU�

GD\D� SHWDQL� DJDU� NHVHMDKWHUDDQ� SHWDQL� GDSDW� PHQLQJNDW�� 6DODK� VDWX� FDUD�

PHQLQJNDWNDQ�SURGXNVL�XVDKDWDQL�\DLWX�GHQJDQ�FDUD�PHQ\HGLDNDQ�VDUDQD�SURGXNVL�

SHUWDQLDQ�VHSHUWL�EHQLK�DWDX�ELELW�\DQJ�EHUVWDQGDU�QDVLRQDO��SXSXN�GDQ�REDW�REDWDQ�

\DQJ�PHPDGDL��
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6DODK� VDWX� XVDKDWDQL� \DQJ� PHPLOLNL� QLODL� HNRQRPL� \DLWX� WDQDPDQ� EXDK�

UDPEXWDQ��5DPEXWDQ�PHUXSDNDQ�VDODK�VDWX�MHQLV�EXDK�WURSLV�\DQJ�OD\DN�GLUDQFDQJ�

XQWXN�VHEDJDL�NRPRGLWDV�XQJJXODQ�SHUWDQLDQ��+DO�LQL�GLNDUHQDNDQ�EXDK�UDPEXWDQ�

PHPLOLNL�SHOXDQJ�SHPDVDUDQ�\DQJ�FHQGHUXQJ�WHUXV�PHQLQJNDW�GDUL�WDKXQ�NH�WDKXQ��

.D\D� DNDQ� YLWDPLQ�� FLWDUDVD� \DQJ� GLJHPDUL� PDV\DUDNDW� GDQ� PXGDK� GLMDQJNDX�

PHPEXDW� EXDK� UDPEXWDQ� VHPDNLQ� GLPLQDWL� ROHK� PDV\DUDNDW�� 'HQJDQ� KDO� LQL�

PHPLFX�SURGXNVL�WDQDPDQ�ELELW�UDPEXWDQ�WHUXV�EHUWDPEDK�GLLULQJL�GHQJDQ�VHPDNLQ�

EHUWDPEDKQ\D�PLQDW�PDV\DUDNDW�DNDQ�EXDK�UDPEXWDQ�3URGXNVL�WDQDPDQ�UDPEXWDQ�

VHQGLUL� VHNDUDQJ� VHPDNLQ� EHUNHPEDQJ� EDKNDQ� MXPODK� SURGXNVLQ\D� VHPDNLQ�

EHUWDPEDK� GDQ� EDKNDQ� EHUDQHND� UDJDP� MHQLV� WDQDPDQ� UDPEXWDQ� \DQJ� WHODK�

GLSURGXNVL�

3HQLQJNDWNDQ�GDQ�SHQJHPEDQJDQ� MHQLV�UDJDP�SURGXNVL�SHUWDQLDQ�UDPEXWDQ�

VXGDK�EDQ\DN�GLODNXNDQ�EDLN�ROHK�SHPHULQWDK��SLKDN�VZDVWD��GDQ�MXJD�SHUJXUXDQ�

WLQJJL��5DJDP�MHQLV�UDPEXWDQ�WHUVHEXW�WHUXV�GLJDOL�GDQ�GLNHPEDQJNDQ�JXQD�XQWXN�

PHQLQJNDWNDQ�SURGXNVL�XVDKDWDQL�DJDU�PHQGDSDWNDQ�KDVLO�SURGXNVL�\DQJ�PDNVLPDO��

'L� ,QGRQHVLD� SRKRQ� UDPEXWDQ� WXPEXK�GHQJDQ�EDLN�NDUHQD�SRKRQ� UDPEXWDQ�ELVD�

WXPEXK�SDGD�GDWDUDQ�UHQGDK�PDXSXQ�GDWDUDQ�WLQJJL��DNDQ�WHWDSL�SDGD�GDWDUDQ�WLQJJL�

SRKRQ�UDPEXWDQ�PXGDK�WHUVHUDQJ�SHQ\DNLW�SDGD�EDJLDQ�GDXQ�GDQ�EDWDQJ�DNLEDW�GDUL�

SHQ\DNLW� WHUVHEXW� DNDQ� EHUSHQJDUXK� SDGD� NXDOLWDV� EXDK�� � 3RKRQ� UDPEXWDQ� GDSDW�

WXPEXK�GHQJDQ�EDLN�SDGD�NHWLQJJLDQ�������PHWHU�GL�DWDV�SHUPXNDDQ�ODXW�

3HUPDVDODKDQ \DQJ�VHULQJ�GLKDGDSL�SHWDQL�GDODP�NHJLDWDQ�XVDKD�WDQL�SURGXNVL�

ELELW�UDPEXWDQ�\DLWX�WHUNDLW�GHQJDQ�UHQGDKQ\D� WLQJNDW�SHQGLGLNDQ�GDQ�UHQGDKQ\D�

PRGDO� \DQJ�GLPLOLNL� SHWDQL� XQWXN�PHPELD\DL� VDUDQD�SURGXNVL� XVDKD� WDQL� VHSHUWL�
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SXSXN�� WHQDJD� NHUMD�� GDQ� ODLQ�ODLQ�� 6HEDJDLPDQD� WHODK� GLNHWDKXL� EDKZD� PRGDO�

PHUXSDNDQ� IDNWRU� XWDPD� DWDX� IDNWRU� WHUSHQWLQJ� GDODP� SURVHV� XVDKD� WDQL� NDUHQD�

GHQJDQ� DGDQ\D� PRGDO� XVDKDWDQL� GDSDW� EHUMDODQ� ODQFDU� GDQ� PRGDO� WHUVHEXW� MXJD�

PHUXSDNDQ�NXQFL�XWDPD�GDODP�NHVXNVHVDQ�XVDKD�WDQL�WHUVHEXW�

'DODP�SURVHV�SHUDZDWDQ�SURGXNVL ELELW� UDPEXWDQ�DVXSDQ�SHUDQ�GDUL�SXSXN�

MXJD�VDQJDW�SHQWLQJ��+DO�LQL�NDUHQD�SHUDQ�SXSXN�GDSDW�PHPEXDW�SHUWXPEXKDQ�ELELW�

UDPEXWDQ� EHUNHPEDQJ� GHQJDQ� EDLN� DJDU� GDSDW� PHQJKDVLONDQ� SURGXNVL� \DQJ�

PDNVLPXP�� 3XSXN� \DQJ� GLJXQDNDQ� WHUVHEXW� GDSDW� GLJRORQJNDQ�PHQMDGL� �� \DLWX�

SXSXN�RUJDQLN�GDQ�QRQ�RUJDQLN��3XSXN�RUJDQLN�PHUXSDNDQ�SXSXN�\DQJ�WHUEXDW�GDUL�

PDWUHULDO PDKOXN� KLGXS� VHSHUWL� NRWRUDQ� VDSL�� NRPSRV� GDQ� ODLQ�ODLQ�� 6HGDQJNDQ��

SXSXN�QRQRUJDQLN�\DLWX�SXSXN�\DQJ�WHUEXDW�EDKDQ�NLPLD�GDQ�GLEXDW�PHQJJXQDNDQ�

DODW�\DQJ�FDQJJLK�

3DGD�SURVHV�SURGXNVL�XVDKDWDQL�WHQDJD�NHUMD��SHWDQL���MXJD�PHUXSDNDQ�IDNWRU�

SHQWLQJ� GDQ� SHUOX� GLSHUKLWXQJNDQ�� 7HODK� GLNHWDKXL� EDKZD� WHQDJD� NHUMD� VDQJDW�

GLSHUOXNDQ�GDODP�SURVHV�SURGXNVL�GDUL�PXODL�SHQDQDPDQ VDPSDL�SDGD�SHQMXDODQ��

'DODP� XVDKDWDQL� WHQDJD NHUMD� KDUXV� PHPSXQ\DL� NXDOLWDV� GDQ� NHDKOLDQ� GDODP�

PHQJHPEDQJNDQ�XVDKDWDQL�\DQJ�PHUHND�NHOROD��

7HQDJD� NHUMD� SDGD� XVDKD� 3%� VHMDKWHUD� PHPLOLNL� �� FDEDQJ� XVDKDWDQL�

SHPELELWDQ� GL� PDVLQJ�PDVLQJ� GDHUDK� GDQ� SDGD� FDEDQJ� WHUVHEXW� PHPLOLNL� ������

WHQDJD�NHUMD�GDQ�PHPLOLNL� WXJDV�PDVLQJ�PDVLQJ�GDODP�PHQJHOROD�XVDKDWDQL�GDUL�

SHPELELWDQ�VDPSDL�SDGD�SHQMXDODQ�

6HEDJDLPDQD� WHODK� GLNHWDKXL� EDKZD� GHQJDQ� SHQJJXQDDQ� VDUDQD� SURGXNVL�

WHUVHEXW� GDSDW� PHPEXDW� WDQDPDQ� ELELW� PHQMDGL� HILVLHQ� GDQ� MXJD� PHPEHULNDQ�
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NHXQWXQJDQ� NHSDGD� SHWDQL LWX� VHQGLUL�� 'DUL� SHUPDVDODKDQ� WHUVHEXW� PDND� SHWDQL�

PHPHUOXNDQ� SURJUDP� GDUL� SHPHULQWDK� XQWXN� PHULQJDQNDQ� SHWDQL� GDODP�

PHQMDODQNDQ�XVDKDQ\D�

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHODK� GLSDSDUNDQ� GL� DWDV� GDSDW� GLWDULN� VXDWX�

UXPXVNDQ�PDVDODK�\DLWX��

�� $SDNDK PRGDO�EHUSHQJDUXK�WHUKDGDS�SURGXNVL�XVDKDWDQL�ELELW�UDPEXWDQ�SDGD

3%��6HMDKWHUDK�GL� 'HVD�%DNND�.HF��6DEEDQJ�.DE��/XZX�8WDUD"

�� $SDNDK SXSXN�EHUSHQJDUXK�WHUKDGDS�SURGXNVL�XVDKDWDQL�ELELW�UDPEXWDQ�SDGD

3%�6HMDKWHUD�GL�'HVD�%DNND�.HF��6DEEDQJ�.DE��/XZX�8WDUD"

�� $SDNDK WHQDJD�NHUMD�EHUSHQJDUXK�WHUKDGDS�XVDKDWDQL�ELELW�UDPEXWDQ�SDGD 3%�

6HMDKWHUD�GL�'HVD�%DNND�.HF��6DEEDQJ�.DE��/XZX�8WDUD"

��� 7XMXDQ�3HQXOLVDQ

%HUGDVDUNDQ�XUDLDQ�GDWD�GLDWDV��DGDSXQ�WXMXDQ�GDUL�SHQXOLVDQ�SURSRVDO�LQL�\DLWX�

�� 8QWXN� PHQJHWDKXL� DWDX� PHPEHUL� JDPEDUDQ� WHQWDQJ� SHQJDUXK� PRGDO�

WHUKDGDS� SURGXNVL� XVDKDWDQL� ELELW� UDPEXWDQ� GL� 3%�6HMDKWHUD�'HVD�%DNND�

.HF��6DEEDQJ�.DE��/XZX�8WDUD�

�� 8QWXN� PHQJHWDKXL� DWDX� PHPEHUL� JDPEDUDQ� WHQWDQJ� SHQJDUXK� SXSXN�

WHUKDGDS� SURGXNVL� XVDKDWDQL� ELELW� UDPEXWDQ� GL� 3%�6HMDKWHUD�'HVD�%DNND�

.HF��6DEEDQJ�.DE��/XZX�XWDUD�
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�� 8QWXN�PHQJHWDKXL� DWDX�PHPEHUL� JDPEDUDQ� WHQWDQJ�SHQJDUXK� WHQJD�NHUMD�

WHUKDGDS� SURGXNVL� XVDKDWDQL� ELELW� UDPEXWDQ� GL� 3%�6HMDKWHUD�'HVD�%DNND�

.HF��6DEEDQJ�.DE��/XZX�8WDUD�

��� 0DQIDDW�3HQHOLWLDQ

'DUL�SHQXOLVDQ�SURSRVDO�LQL�GDSDW�PHPEHUL�PDQIDDW�EDJL�VHPXD�SLKDN��GLDQWDUDQ\D�

����� 0DQIDDW�7HRULWLV

6HEDJDL�DFXDQ�EDJL�PDKDVLVZD�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHPEHULNDQ�LQIRUPDVL�

NHSDGD� SHWDQL� VHEDJDL� SHUWLPEDQJDQ� GDODP� XSD\D� PHQLQJNDWNDQ� HILVLHQVL� \DQJ�

NHPXGLDQ�PDPSX�PHQLQJNDWNDQ�SURGXNWLYLWDV�XVDKDWDQL�ELELW�UDPEXWDQ�

����� 0DQIDDW�SUDNWLV

6HEDJDL�EDKDQ�PDVXNDQ�EDJL�SHPHULQWDK�GDHUDK�XQWXN�VHQDQWLDVD�PHPEDQWX�GDODP�

PHQJHPEDQJNDQ�XVDKD�WDQL�SHPELELWDQ�EXDK�UDPEXWDQ��

��� 5XDQJ�/LQJNXS�GDQ�%DWDVDQ 3HQHOLWLDQ

$JDU�SHQXOLVDQ�WHUDWXU�GDQ�WHUDUDK�SDGD�SHUPDVDODKDQ��SHQHOLWL�PHPEHULNDQ�EDWDVDQ�

GDQ�UXDPJ�OLQJNXS�GDODP�SHQXOLVDQ�SHQHOLWLDQ�LQL��3HQHOLWLDQ�LQL�PHQFDNXS�$QDOLVLV�

XVDKD�WDQL�ELELW�UDPEXWDQ��'LPDQD�GDODP�DQDOLVLV LQL�IRNXV�SDGD�3HQJDUXK�PRGDO��

SXSXN�GDQ�WHQDJD�NHUMD�WHKDGDS�SURGXNVL�ELELW�UDPEXWDQ��0HWRGH�\DQJ�GLJXQDNDQ�

GDODP�PHQJDQDOLVLV�\DLWX�UHJUHVL�OLQHDU�EHUJDQGD�3HQHOLWLDQ�LQL�PHQJJXQDNDQ�WLPH�

VHULHV��VHODPD�����������
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��� 0RGDO

0RGDO PHPLOLNL� EDQ\DN� DUWL�� WHUJDQWXQJ� SDGD� SHQJJXQDDQ\D��'DODP� DUWL� VHKDUL�

KDUL��PRGDO�VDPD�DUWLQ\D�GHQJDQ�GHQJDQ�KDUWD�NHND\DDQ�VHVHRUDQJ��6HPXD�KDUWD�

EHUXSD�XDQJ�� WDEXQJDQ�� WDQDK�� UXPDK��PRELO�� GDQ� ODLQ� VHEDJDLQ\D�\DQJ�GLPLOLNL��

0RGDO�WHUVHEXW�GDSDW�PHQGDWDQJNDQ�SHQJKDVLODQ�EDJL�VL�SHPLOLN�PRGDO�WHUJDQWXQJ�

SDGD�XVDKDQ\D�GDQ�SHQJJXQDDQ�PRGDOQ\D�

'DODP�XVDKD�SHUWDQLDQ�GLNHQDO�DGD�PRGDO�ILVLN�GDQ�PRGDO�PDQXVLDZL��0RGDO�

ILVLN� DWDX�PRGDO�PDWHULO� \DLWX�EHUXSD� DODW�DODW� SHUWDQLDQ�� VHSHWL� ELELW�� SXSXN�GDQ�

ODLQ�ODLQ�� 6HGDQJNDQ� PRGDO� PDQXVLDZL� DGDODK� ELD\D� \DQJ� GLNHOXDUNDQ� XQWXN�

SHQGLGLNDQ��ODWLKDQ��NHVHKDWDQ�GDQ�ODLQ�ODLQ�

'DODP�SHQJHUWLDQ�HNRQRPL��PRGDO�DGDODK�EDUDQJ�DWDX�XDQJ�\DQJ�EHUVDPD�

VDPD� IDNWRU�IDNWRU� SURGXNVL� WDQDK� GDQ� WHQDJD� NHUMD� \DQJ�PHQJKDVLONDQ� EDUDQJ�

EDUDQJ�EDUX�\DLWX�GDODP�KDO� LQL�KDVLO�SHUWDQLDQ� 0HQXUXW�'DQLHO� �GDODP�0XQ]LG�

������ PRGDO�DGDODK�VHWLDS�KDVLO�DWDX�SURGXNVL�\DQJ�GLJXQDNDQ�XQWXN�PHPSURGXNVL�

KDVLO�VHODQMXWQ\D��

0RGDO�XVDKD�PHUXSDNDQ�VDODK�VDWX�DVSHN�\DQJ�KDUXV�DGD�GDODP�EHUZLUDXVDKD�

VHODLQ�DVSHN�ODLQ�\DQJ�WLGDN�NDODK�SHQWLQJQ\D�\DLWX�6'0��NHDKOLDQ�WHQDJD�NHUMD���

WHNQRORJL��HNRQRPL��VHUWD�RUJDQLVDVL�DWDX�OHJDOLWDV�

0RGDO�XVDKD�GDSDW�GLDUWLNDQ�VHEDJDL�GDQD�\DQJ GLJXQDNDQ�XQWXN�PHQMDODQNDQ�

XVDKD�DJDU�WHWDS�EHUMDODQ��0RGDO�XVDKD�GDSDW�MXJD�GLDUWLNDQ�GDUL�EHUEDJDL�VHJL�\DLWX�
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�� 0RGDO�SHUWDPD�NDOL�PHPEXND�XVDKD

�� 0RGDO�XQWXN�PHODNXNDQ�SHUOXDVDQ�XVDKD��GDQ

�� 0RGDO�XQWXN�PHQMDODQNDQ�XVDKD�VHKDUL�KDUL�

%HUGDVDUNDQ�PDQIDDWQ\D��PRGDO�XVDKD�WHUEDJL�DWDV�

�� 0RGDO�NHUMD��GLNHQDO�GHQJDQ�KDUWD�ODQFDU�\DQJ�OHELK LGHQWLN�GHQJDQ�PRGDO�

EHUEHQWXN� XDQJ� \DQJ� GLJXQDNDQ� XQWXN� PHPELD\DL� SHQJHOXDUDQ�

SHQJHOXDUDQ�SURGXNVL�

�� 0RGDO�LQYHVWDVL��DVHW���GLNHQDO�GHQJDQ�KDUWD�WHWDS��PHUXSDNDQ�XDQJ�\DQJ�

GLNHOXDUNDQ�XQWXN�PHPEHOL EDUDQJ�EDUDQJ��$SDELOD�XVDKD�\DQJ�GLMDODQNDQ�

EHUXSD�SURGXNVL�PDND�GLDORNDVLNDQ�XQWXN�PHPEHOL�SHUDODWDQ�DWDX�PHVLQ�

PHVLQ�SURGXNVL�

0RGDO� �XDQJ� ILQDQVLDO�� PHUXSDNDQ� KDO� SHQWLQJ� ZDODXSXQ� EXNDQ� \DQJ�

WHUSHQWLQJ� NHWLND� PHPXODL� GDQ� PHQJHPEDQJNDQ� XVDKD�� 7LGDN� DGD XVDKD� \DQJ�

EHQDU�EHQDU� PHPXODL� GHQJDQ� PRGDO� QRO�� 6HRUDQJ� SHQJXVDKD� GLKDUDSNDQ� WLGDN�

PHQ\HUDK� GDODP� PHQJKDGDSL� PDVDODK� NHODQJNDDQ� PRGDO�� 7HUGDSDW� VHMXPODK�

VXPEHU�PRGDO�\DQJ�GDSDW�PHPELD\DL�XVDKD�\DQJ�NLWD�EXDW� \DLWX�PRGDO�VHQGLUL��

NRPSHUDVL� VLPSDQ� SLQMDP�XQLW� VLPSDQ� SLQMDP�NRSHUDVL�� GDQ� OHPEDJD� NHXDQJDQ

�-XOLDVWL��������

0RGDO�DGDODK�VHPXD�EHQWXN�NHND\DDQ�\DQJ�GDSDW�GLJXQDNDQ�VHFDUD�ODQJVXQJ�

PDXSXQ�WLGDN�ODQJVXQJ�GDODP�SURVHV�SURGXNVL�XQWXN�PHQDPEDK�RXWSXQ�\DQJ�DNDQ�

GLKDVLONDQ��'DODP�WHRUL�$GDP�6PLWK�PRGDO�PHUXSDNDQ�XQVXU�SURGXNVL�\DQJ�VHFDUD�

ODQJVXQJ� DWDX� \DQJ� VHFDUD� DNWLI� DNDQ� PHQLQJNDWNDQ� WLQJNDW� KDVLO� RXWSXW�%HVDU�

NHFLOQ\D�KDVLO�GDUL�VXDWX�SURGXNVL�VDQJDW�GLWHQWXNDQ�GHQJDQ�EHVDUQ\D�PRGDO�\DQJ�
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GLNHOXDUNDQ VDDW� SHQJHORODDQ�� 3HQJJXQDDQ� PRGDO� MXJD� GLWHUDQJNDQ� ROHK� WHRUL�

+DUURG�'RPDU� \DQJ� PDQD� PHQMHODVNDQ� EDKZD� IXQJVL� SURGXNVL� \DLWX� VHMXPODK�

PRGDO�KDQ\D�GDSDW�PHQFLSWDNDQ�VXDWX�WLQJNDW�RXWSXW�WHUWHQWX�GDODP�VXDWX�NHJLDWDQ�

SURGXNVL��

'DODP�PHQMDODQNDQ� XVDKD��PRGDO� WHUVHEXW� ELVD� GLJXQDNDQ� XQWXN� EHEHUDSD�

PDQIDDW��%HULNXW�PHUXSDNDQ�PDQIDDW�PRGDO�EDJL�SHUXVKDDQ�

�� 6HZD� 7HPSDW�� 8QWXN� PHPED\DU� XDQJ� VHZD� WHPSDW� EDLN� LWX� UXNR� DWDX�

JXGDQJ� GLEXWXKNDQ�PRGDO��1DQWLQ\D� WHPSDW� LQL� GLJXQDNDQ� XQWXN� XVDKD�

\DQJ�DNDQ�GLJXQDNDQ�XQWXN�XVDKD�\DQJ�DNDQ�PHQJKDVLONDQ�NHXQWXQJDQ�

�� 0HPEHOL�EDKDQ�SURGXNVL��0DQIDDW�GDUL�PRGDO�VDQJDW�WHUDVD�XQWXN�PHPEHOL�

EDKDQ�SURGXNVL�NDUHQD�WDQSD�DGDQ\D�EDKDQ�SURGXNVL�WLGDN�ELVD�GLODNXNDQ�

�� *DML�.DU\DZDQ��3DGD�DZDO�PHQMDODQNDQ�XVDKD��PRGDO�MXJD�DNDQ�GLJXQDNDQ�

XQWXN� PHQJJDML� NDU\DZDQ� �RUDQJ��� .DODX� XVDKD� VXGDK� PDMX�� PDND�

NHXQWXQJDQ� GDUL� XVDKD� WHVHEXWODK� \DQJ� GLJXQDNDQ� XQWXN� PHQJJDML�

NDU\DZDQ�

��� 3XSXN

6DODK� VDWX� FDUD� XVDKD�SHWDQL� XQWXN�PHQLQJNDWNDQ� KDVLO� SURGXNVL� SHUWDQLDQ�

DGDODK�GHQJDQ�PHODOXL�SHPXSXNDQ��6HODPD�KLGXS�GDUL�SHQDQDPDQ�VDPSDL�GHQJDQ�

SHPDQHQDQ�VXGDK�SDVWL�WDQDPDQ�KDUXV�PHQ\HUDS�XQVXU�XQVXU�PDNDQDQ��,QL�EHUDUWL�

EDKZD� WDQSD� XVDKD� SHQDPEDKDQ� XQVXU�XQVXU�PDNDQDQ�� WDQDPDQ�PHQMDGL WDQGXV�

GDQ� DNLEDWQ\D� SHUWXPEXKDQ� WDQDPDQ� PHQMDGL� WHUJDQJJX�� ROHK� NDUHQD� LWX� SHUOX�

XVDKD�SHPLOLKDUDDQ��PHQDPEDKNDQ��GDQ�PHPSHUWLQJJL�NHVXEXUDQ�WDQDK�VDODK�VDWX�

FDUDQ\D GHQJDQ� SHPXSXNDQ� 0HQXUXW� 1\DMDQJ� ������� EDKZD� SHPXSXNDQ� \DQJ�



��

OHQJNDS� GDQ� EHULPEDQJ� VDQJDW� PHPSHQJDUXKL� SHUWXPEXKDQ� GDQ� KDVLO� WDQDPDQ�

NDUHQD� GDSDW�PHQDPEDK� GDQ�PHQJHPEDOLNDQ� XQVXU� KDUD� \DQJ� WHODK� KLODQJ� EDLN�

WHUFXFL�PDXSXQ�\DQJ�WHUEDZD�VDDW�SDQHQ�

3XSXN� PHUXSDNDQ� PDWHULDO� \DQJ� GL� WDPEDKNDQ� SDGD� PHGLD� WDQDP� DWDX�

WDQDPDQ� XQWXN� PHQFXNXSL� NHEXWXKDQ� KDUD� \DQJ� GLSHUOXNDQ� WDQDPDQ� VHKLQJJD�

PDPSX�EHUSURGXNVL�GHQJDQ�EDLN��3XSXN�PHUXSDNDQ�]DW�\DQJ�EHULVL�VDWX�DWDX�OHELK�

QXWULVL�\DQJ�GLJXQDNDQ�XQWXN�PHQJHPEDOLNDQ�XQVXU�XQVXU�\DQJ�\DQJ�KDELV�WHUKLVDS�

WDQDPDQ�GDUL�WDQDK��%HUGDVDUNDQ�FDUD�EHQWXNQ\D�SXSXN�WHUEDJL�PHQMDGL���\DLWX�

�� 3XSXN�$ODP��3XSXN�2UJDQLN�

3XSXN�DODP��3XSXN 2UJDQLN��PHUXSDNDQ�SXSXN�LOPLDK�\DQJ�EHUDVDO�GDUL�

EDKDQ�EDKDQ�VHSHUWL�NRWRUDQ�KHZDQ��WDQDPDQ�DWDX�VDPSDK��7HUPDVXN�MHQLV�

SXSXN� LQL� DGDODK SXSXN� NDQGDQJ�� SXSXN� KLMDX�� SXSXN� FDLU� GDQ� SXSXN�

NRPSRV�

D� 3XSXN�NDQGDQJ�

3DUD�SHWDQL�ELDVD�PHPEXDW�GDQ�PHQJJXQDNDQ�SXSXN�NDQGDQJ�VHEDJDL�

SXSXN�NDUHQD�PXUDK��PXGDK�SHQJHUMDDQQ\D��EHJLWX�SXOD�SHQJDUXKQ\D�

WHUKDGDS�WDQDPDQ��

3HQJJXQDDQ� SXSXN� LQL� PHUXSDNDQ� PDQLIHVWDVL� SHQJJDEXQJDQ�

SHUWDQLDQ�GDQ�SHWHUQDNDQ�\DQJ�VHNDOLJXV�PHUXSDNDQ�V\DUDW�PXWODN�EDJL�

NRQVHS�SHUWDQLDQ��3XSXN�NDQGDQJ�PHPSXQ\DL�NHXQWXQJDQ�VLIDW�\DQJ�

OHELK� EDLN� GDUL� SDGD� SXSXN� RUJDQLN ODLQQ\D� DSDODJL� GDUL� SXSXN�

DQRUJDQLN� \DLWX� SXSXN� NDQGDQJ� PHUXSDNDQ� KXPXV� EDQ\DN�

PHQJDQGXQJ�XQVXU�XQVXU�RUJDQLN \DQJ�GLEXWXKNDQ�GDODP�WDQDK�



��

E� 3XSXN�KLMDX

3XSXN� KLMDX� WHUEXDW� GDUL� WDQDPDQ� DWDX� NRPSRQHQ� WDQDPDQ� \DQJ�

GLEHQDPNDQ� NH� GDODP� WDQDK�� -HQLV� WDQDPDQ� \DQJ� EDQ\DN� GLJXQDNDQ�

DGDODK� GDUL� IDPLOLD� OHJXPLQRQFHDH DWDX� NDFDQJ�NDFDQJDQ� GDQ� MHQLV�

UXPSXW�UXPSXWDQ� �UXPSXW� JDMDK��� -HQLV� UXPSXW� WHUVHEXW� GDSDW�

PHQJKDVLONDQ�EDKDQ�RUJDQLN� OHELK�EDQ\DN�� GD\D� VHUDS�KDUDQ\D� OHELK�

EHVDU�GDQ�PHPSXQDL�ELQWLO�DNDU�\DQJ�PHPEDQWX�PHQJLNDW�QLWURJHQ�GDUL�

XGDUD�

F� 3XSXN�FDLU�

3XSXN�RUJDQLN�EXNDQ�KDQ\D�EHUEHQWXN�SDGDW�GDSDW�SXOD�EHUEHQWXN�FDLU�

VHSHUWL� SXSXN� DQRUJDQLN��3XSXN� FDLU� OHELK�PXGDK�GLPDQIDDWNDQ�ROHK�

WDQDPDQ�NDUHQD�XQVXU�XQVXU�GLGDODPQ\D�VXGDK�WHXUDL�GDQ�WLGDN�GDODP�

MXPODK�\DQJ�WHUODOX�EDQ\DN�VHKLQJJD�PDQIDDWQ\D�OHELK�FSDW�WHDVD�

G� 3XSXN�NRPSRV

3XSXN�NRPSRV�PHUXSDNDQ�EDKDQ�EDKDQ�RUJDQLN \DQJ�WHODK�PHQJDODPL�

SHODSXNDQ�� VHSHUWL� MHUDPL�� DODQJ�DODQJ�� VHNDP� SDGL� GDQ� ODLQ�ODLQ�

WHUPDVXN�NRWRUDQ�KHZDQ��'DODP�SHPEXDWDQ�SXSXN�NRPSXV�RUDQJ�OHELK�

VXND�PHQJJXQDNDQ� OLPEDK� DWDX� VDPSDK� GRPHVWLN� \DQJ� EHUDVDO� GDUL�

WXPEXK�WXPEXKDQ� GDQ� EDKDQ� \DQJ� GDSDW� GLSHUEDKDUXL� \DQJ� WLGDN�

WHUFDPSXU�ORJDP�GDQ�SODVWLN��

0HQXUXW� $FKDG� ,TEDO� �GDODP� 1HRQERWD� 	� .XQH� ������ EHUGDVDUNDQ�

SHUDQDQ\D� GDODP� PHQ\HGLDNDQ� QXWULVL� GDQ� PHPSHUEDLNL� VLIDW� WDQDK� PDND�



��

SHQJJJXQDDQ� SXSXN� RUJDQLN GLKDUDSNDQ� GDSDW� PHQLQJNDWNDQ� HILVLHQVL�

SHPXSXNDQ�QLWURJHQ��NLQHUMD�ILVLRORJL�GDQ�KDVLO�WDQDPDQ�UDPEXWDQ�

�� 3XSXN�%XDWDQ��3XSXN�$QRUJDQLN�

3XSXN� EXDWDQ� �SXSXN� DQRUJDQLN�� DGDODK� SXSXN� EXDWDQ� �GDUL� VHQ\DZD�

DQRUJDQLN��DGDODK�SXSXN�\DQJ�VHQJDMD�GLEXDW�ROHK�PDQXVLD�GDODP�SDEULN�

GDQ� PHQJDQGXQJ� XQVXU� KDUD� WHUWHQWX� GDODP� NDGDU� \DQJ� WLQJJL�� 3XSXN�

DQRUJDQLN GLJXQDNDQ�XQWXN�PHQJDWDVL�NHNXUDQJDQ�PLQHUDO�GDUL�DODP�\DQJ�

GLSHUOXNDQ�WXPEXKDQ�XQWXN�KLGXS�VHFDUD�ZDMDU�<DQJ�WHUPDVXN�SXSXN LQL�

DGDODK�XUHD��13.��.&/��GDQ�ODLQ�ODLQ�

��� 7HQDJD�.HUMD

6XPEHU� GD\D� DODP� DNDQ� GDSDW� EHUPDQIDDW� DSDELOD� WHODK� GLSURVHV� ROHK� PDQXVLD�

VHFDUD�VHULXV��6HPDNLQ�VHULXV�PDQXVLD�PHQDQJDQL�VXPEHU�GD\D�DODP�VHPDNLQ�EHVDU�

PDQIDDW� \DQJ�GLSHUROHK�SHWDQL��7HQDJD� NHUMD�PHUXSDNDQ� IDNWRU� SURGXNVL� �LQSXW��

\DQJ� SHQWLQJ� GDODP� XVDKD� WDQL�� 3HQJJXQDDQ� WHQDJD� NHUMD� DNDQ� LQVHQWLI� DSDELOD�

WHQDJD� NHUMD� \DQJ� GLNHOXDUNDQ� GDSDW� PHPEHULNDQ� PDQIDDW� \DQJ� RSWLPDO� GDODP�

SURGXNVL�

0HQXUXW�88�1R�����WDKXQ������%DE���SDVDO���D\DW���GLVHEXWNDQ�EDKZD�WHQDJD�

NHUMD� DGDODK� VHWLDS� RUDQJ� \DQJ� PDPSX� PHOXNDQ� SHNHUMDDQ� JXQD� PHQJKDVLONDQ�

EDUDQJ� DWDX� MDVD� \DQJ� EDLN� XQWXN� PHPHQXKL� NHEXWXKDQ� VHQGLUL� PDXSXQ� XQWXN�

PDV\DUDNDW� 3DGD� 88� 1��� ��� WDKXQ� ����� PHQGHILQLVLNDQ� WHQWDQJ� WHQDJD� NHUMD�

DGDODK�SHQGXGXN�XVLD����WDKXQ�DWDX�OHELK�VHGDQJNDQ�SDGD�XQGDQJ�XQGDQJ�WHQWDQJ�

NHWHQDJD�NHUMDDQ�\DLWX�88�1R����� WDKXQ������ WLGDN�PHPEHULNDQ�EDWDVDQ�XPXP�



��

GDODP� GHILQLV� WHQDJD� NHUMD�� QDPXQ� SDGD� XQGDQJ�XQGDQJ� WHUVHEXW� PHODUDQJ�

PHPSHNHUMDNDQ� DQDN�DQDN��$QDN�DQDN�PHQXUXW�88�1R�� ��� WDKXQ� ����� WHQWDQJ�

NHWHQDJD�NHUMDDQ�DGDODK�RUDQJ�ODNL�ODNL�DWDX�ZDQLWD�\DQJ�EHUXPXU�NXUDQJ�GDUL����

WDKXQ�

7HQDJD�NHUMD�GDODP�XVDKDWDQL�PHUXSDNDQ�WHQDJD�NHUMD�\DQJ�GLFXUDKNDQ�XQWXN�

XVDKDWDQL�VHQGLUL�DWDX�XVDKD�NHOXDUJD��'DODP�LOPX�HNRQRPL�\DQJ�GLPDNVXG�WHQDJD�

NHUMD�DGDODK�VXDWX�DODW�NHNXDWDQ�ILVLN�GDQ�RWDN�PDQXVLD��\DQJ�WLGDN�GDSDW�GLSLVDKNDQ�

GDUL� PDQXVLD� GDQ� GLWXQMXNNDQ� SDGD� XVDKD� SURGXNVL�� 6NDOD� XVDKD� DNDQ�

PHPSHQJDUXKL� EHVDU� NHFLOQ\D� EHUDSD� WHQDJD� NHUMD� \DQJ� GLEXWXKNDQ� GDQ� SXOD�

PHQHQWXNDQ�WHQDJD�NHUMD�\DQJ�EDJDLPDQD�GLSHUOXNDQ��6RHNDUWDZL��������

$GDSXQ�NODVLILNDVL�WHQDJD�NHUMD�EHUGDVDUNDQ�EDWDV�NHUMD�DQWDUD�ODLQ�DQJNDWDQ�

NHUMD��EXNDQ�DQJNDWDQ�NHUMD�GDQ�NHVHPSDWDQ�NHUMD��

�� $QJNDWDQ�.HUMD�

$QJNDWDQ�NHUMD�PHUXSDNDQ�SHQGXGXN�\DQJ�EHUXPXU����WDKXQ�NHDWDV�\DQJ�

PDPSX� WHUOLEDW� GDODP� SURVHV� SURGXNVL�� <DQJ� GLJRORQJNDQ� EHEHUDSD�

EHNHUMD�\DLWX�PHUHND�\DQJ�VXGDK�DNWLI�GDODP�NHJLDWDQQ\D�PHQJKDVLONDQ�

EDUDQJ� GDQ� MDVD� DWDX� EHNHUMD� GHQJDQ� PDNVXG� PHPSHUROHK� SHQJKDVLODQ�

VHODPD� SDOLQJ� WLGDN� �� MDP� GDODP� VHPLQJJX� \DQJ� ODOX� GDQ� WLGDN� EROHK�

WHUSXWXV�

�� %XNDQ�$QJNDWDQ�.HUMD

<DQJ�GLPDNVXG�EXNDQ�DQJNDWDQ�NHUMD�DGDODK�NHORPSRN�SHQGXGXN�VHODPD�

VHPLQJJX� \DQJ� ODOX�PHPSXQ\DL� NHJLDWDQ� \DNQL�� SHUWDPD� VHNRODK� \DLWX�

PHUHND�\DQJ�NHJLDWDQ�XWDPDQ\D�VHNRODK��.HGXD��PHQJXUXV�UXPDK�WDQJJD�



��

\DLWX� PHUHND� \DQJ� NHJLDWDQ� XWDPDQ\D� PHQJXUXV� UXPDK� WDQJJD� DWDX�

PHPEDQWX� WDQSD� PHQGDSDWNDQ� XSDK�� .HWLJD�� PHUHND� \DQJ� VXGDK� WLGDN�

PDPSX� DWDX� GDSDW� PHODNXNDQ� NHJLDWDQ� VHSHUWL� \DQJ� WHUPDVXN� GDODP�

NDWHJRUL�VHEHOXPQ\D�VHSHUWL�VXGDK�ODQMXW�XVLD��FDFDW�MDVPDQL�DWDX�ODLQQ\D�

�� .HVHPSDWDQ�.HUMD�

.HVHPSDWDQ�NHUMD�DGDODK�EDQ\DNQ\D�RUDQJ�\DQJ�GDSDW�GLWDPSXQJ�XQWXN�

EHNHUMD� SDGD� VXDWX�SHUXVDKDDQ��.HVHPSDWDQ�NHUMD� LQL� DNDQ�PHQDPSXQJ�

VHPXD�WHQDJD�NHUMD�DSDELOD�ODSDQJDQ�SHNHUMDDQ�\DQJ�WHUVHGLD�PHQFXNXSL�

DWDX�VHLPEDQJ�GHQJDQ�EDQ\DNQ\D�WHQDJD�NHUMD�\DQJ�DGD�

-LND� GLOLKDW� GDUL� NHPDPSXDQ� GDQ� NXDOLWDV� NHUMD�� PDND� WHQDJD� NHUMD� GDSDW�

GLNHORPSRNNDQ�PDQMDGL���\DLWX�

�� 7HQDJD�.HUMD�7HUGLGLN�

7HQDJD�NHUMD�LQL�PHPSHROHK�NHPDPSXDQ�GDODP�VXDWX�ELGDQJ�GHQJDQ�FDUD�

PHQHPSXK�SHQGLGLNDQ�IRUPDO�

�� 7HQDJD�.HMD�7HUDPSLO

7HQDJD� NHUMD� LQL� PHUXSDNDQ� WHQDJD� NHUMD� \DQJ� PHPEXWXKNDQ� NHDKOLDQ�

GLELGDQJ�WHUWHQWX�GHQJDQ�PHODOXL�SHODWLKDQ�DWDX�SHQJDODPDQ�NHUMD�

�� 7HQDJD�.HUMD�7LGDN�7HUGLGLN�GDQ�7LGDN�7HUDPSLO��3HNHUMD�.DVDU�

7HQDJD� NHUMD� WLGDN� WHUGLGLN� GDQ� WLGDN� WHUDPSLO�� EHNHUMD� KDQ\D�

PHQJDQGDONDQ�WHQDJD�VDMD�WDQSD�DGD�NHXQJJXODQ�ODLQ��

��� 3URGXNVL %LELW�5DPEXWDQ

6HFDUD�XPXP�DUWL�SURGXNVL�DGDODK�SHQJJXQDDQ�DWDX�SHPDQIDDWDQ�VXPEHU�GD\D�\DQJ�

PHQJXEDK�VXDWX�NRPRGLWL�ODLQQ\D�\DQJ�VDPD�VHNDOL�EHUEHGD�EDLN�GDODP�SHQJHUWLDQ�



��

DSD� GDQ� GLPDQD� DWDX� NDSDQ� NRPRGLWL�NRPRGLWL� LWX� GLDORNDVLNDQ�� PDXSXQ� GDODP�

SHQJHUWLDQ�DSD�\DQJ�GDSDW�GLNHUMDNDQ�ROHK�NRPVXPHQ�WHUKDGDS�NRPRGLWL�WHUVHEXW��

3URVHV�SURGXNVL� DWDX� OHELK�GLNHQDO� GHQJDQ� VHEXWDQ� EXGLGD\D� WDQDPDQ� DWDX�

NRPRGLWDV� SHUWDQLDQ� PHUXSDNDQ� SURVHV XVDKD� EHUFRFRN� WDQDP� DWDX� EXGLGD\D�

GLODKDQ� XQXWN� PHQJKDVLONDQ� EDKDQ� VHJDU� �UDZ� PDWHULDO��� %DKDQ� VHJDU� WHUVHEXW�

GLMDGLNDQ�EDKDQ�EDNX�XQWXN�PHQJKDVLONDQ�EDKDQ�VHWHQJDK�MDGL�DWDX�EDUDQJ�MDGL�GL�

LQGXVWUL�LQGXVWUL�SHUWDQLDQ�DWDX�GLNHQDO�GHQJDQ�QDPD DJURLGXVWUL �$EGXO�5DKLP HW�

DO���������

3URGXNVL�DGDODK�KXEXQJDQ�DQWDUD�IDNWRU�IDNWRU�SURGXNVL�\DQJ�GLVHEXW� LQSXW

GHQJDQ� KDVLO� SURGXNVL� \DQJ� GLVHEXW� RXWSXW �6XGDUVRQR�� ������� 'DUL� LQSXW� \DQJ�

WHUVHGLD� VHWLDS� SHUXVDKDDQQ\D� WHUPDVXN� GLGDODPQ\D� VHNWRU� SHUWDQLDQ�� LQJLQ�

PHPSHUROHK�KDVLO�PDNVLPXP�VHVXDL��GHQJDQ�WLQJNDW�WHNQRORJL�\DQJ�DGD�SDGD�VDDW�

LWX�� )XQJVL� SURGXNVL� LQL� ELVD� GLODNXNDQ� GHQJDQ� EHUEDJDL� FDD� XQWXN�PHPSHUROHK�

RXWSXW WHUWHQWX�� ELVD� EHUVLIDW� ODERXU� LQWHQFLYH �OHELK� EDQ\DN� SHQJJXQDDQ� WHQDJD�

NHUMD��VHSHUWL�\DQJ�EDQ\DN�GLODNXNDQ�VLVWHP�SHUWDQLDQ�GL� ,QGRQHVLD�� DWDX�GHQJDQ�

VLVWHP� FDSLWDO� LQWHQFLYH GHQJDQ� OHELK� EDQ\DN� PHQJJXQDNDQ� FDSLWDO� GDQ� PHVLQ�

PHVLQ�VHSHUWL�EDQ\DN�GLODNXNDQ�GL�QHJDUD�QHJDUD�PDMX�VHSHUWL�$PHULND�GDQ�-HSDQJ�

�'HOLDUQRY��������

3URGXNVL�DGDODK�VXDWX�SURVHV�GLPDQD�EDUDQJ�GDQ� MDVD�GLVHEXW� LQSXW�GLXEDK�

PHQMDGL�EDUDQJ�GDQ�MDVD�ODLQ�ODLQ�\DQJ�GLVHEXW�RXWSXW��%DQ\DN�MHQLV�DNWLILWDV�\DQJ�

WHUMDGL�GDODP�SURVHV�SURGXNVL�\DQJ�PHOLSXWL�SHUXEDKDQ�SHUXEDKDQ�EHQWXN��WHPSDW��

GDQ� ZDNWX� SHQJJXQDDQ� KDVLO�KDVLO� SUGXNVL�� 0DVLQJ�PDVLQJ� SHUXEDKDQ� LQL�



��

PHQ\DQJNXW� SHQJJXQDDQ� LQSXW� XQWXN�PHQJKDVLONDQ�RXWSXW \DQJ�GLQJLQNDQ�� -DGL�

SURGXNVL�PHOLSXWL�VHPXD�DNWLILWDV�PHQFLSWDNDQ�EDUDQJ�GDQ�MDVD��6XGDUPDQ��������

3URVHV�SURGXNVL�DGDODK�VHUDQJNDLDQ�NHJLDWDQ�\DQJ�PHOLSXWL�VHOXUXK�WDKDSDQ�

NHJLDWDQ�SURGXNVL�EDUDQJ�GDQ�DWDX�MDVD�GDUL�DZDO�KLQJJD�DNKLU�NHJLDWDQ�\DLWX�SURGXN�

GDSDW�GLKDVLONDQ��&RQWRK�SURVHV�SURGXNVL�DQWDUD� ODLQ�SHQJDGDDQ�VDUDQD�SURGXNVL��

SHQDQDPDQ�� SHPHOLKDUDDQ�� SHPDQHQDQ�� SHQJRODKDQ�� GDQ� SHPDVDUDQ��+DVLO� DNKLU�

GDUL�SURVHV�SURGXNVL�\DQJ�GLODNXNDQ�SURGXVHQ�DGDODK�EDUDQJ�GDQ� DWDX� MDVD�\DQJ

GLVHEXW�GHQJDQ�SURGXN��RXWSXW���

.HJXQDDQ�EDUDQJ�GDQ�MDVD�GDSDW�GLJRORQJNDQ�PHQMDGL���JRORQJDQ�\DLWX�

�� .HJXQDDQ�EHQWXN�\DLWX�NHPDPSXDQ�EDUDQJ�GDQ�DWDX�MDVD�XQWXN�PHPHQXKL�

NHEXWXKDQ�PDQXVLD�GLVHEDENDQ�DGDQ\D�SHUXEDKDQ�EHQWXN�EDUDQJ��&RQWRK�

XVDKD�SHQJJLOLQJDQ SDGL�\DQJ�PHUXEDK�EHQWXN�JDEDK�PHQMDGL�EHUDV�

�� .HJXQDDQ� WHPSDW� \DLWX� NHPDPSXDQ� VXDWX� EDUDQJ� GDQ� MDVD� XQWXN�

PHPHQXKL� NHEXWXKDQ� PDQXVLD� GLVHEDENDQ� DGDQ\D� SHUEHGDDQ� WHPSDW��

&RQWRK�SHUXVDKDDQ�WUDQVSRUWDVL�\DQJ�PHPEHULNDQ�MDVD�SHQJDQJNXWDQ�KDVLO�

SHUWDQLDQ�DQWDU SXODX�GDQ�VHEDJDLQ\D�

�� .HJXQDDQ� ZDNWX� DGDODK� NHPDPSXDQ� VXDWX� EDUDQJ� DWDX� MDVD� XQWXN�

PHPHQXKL� NHEXWXDQ� PDQXVLD� GLVHEDENDQ� DGDQ\D� SHUXEDKDQ� ZDNWX��

&RQWRK� SDGD�ZDNWX� SDQHQ� SHWDQL�PHQ\LPSDQ� VHEDJLDQ� KDVLO� SDQHQ� GDQ�

VHEDJLDQ�MXJD�GLMXDO�

�� .HJXQDDQ�GDVDU�\DLWX�NHPDPSXDQ�VXDWX�EDUDQJ�DWDX�MDVD�XQWXN�PHPHQXKL�

NHEXWXKDQ�PDQXVLD� GLVHEDENDQ� DGDQ\D�XQVXU� \DQJ� GLPLOLNL� EDUDQJ� DWDX�



��

MDVD� WHUVHEXW�� 6HSHUWL�� SHPEHULDQ� SXSXN� SDGD� WDQDK� DNDQ� PHQDPEDK�

WLQJNDW�NHVXEXUDQ�WDQDK�

�� .HJXQDDQ�PLOLN�\DLWX�NHPDPSXDQ�VXDWX�EDUDQJ�DWDX�MDVD�XQWXN�PHPHQXKL�

NHEXWXKDQ� PDQXVLD� GLVHEDENDQ� DGDQ\D� NHSHPLOLNDQ� EDUDQJ� DWDX� MDVD�

WHUVHEXW�NHSDGD�VHVHRUDQJ��

'DODP�ELGDQJ�SHUWDQLDQ��MXPODK�SURGXN�\DQJ�GLSHUROHK�WLDS�VDWXDQ�OXDV�ODKDQ�

GLVHEXW� KDVLO�� 6HPHQWDUD� LWX� SURGXN� \DQJ� GLSHUROHK� GDUL� VXDWX� ZLOD\DK� VHODPD�

SULRGH�ZDNWX�WHUWHQWX�GLVHEXW�SURGXNVL�

.XUXQ�ZDNWX�SURGXNVL�GLEDJL�PHQMDGL���\DLWX�

�� -DQJND� SHQGHN� �VKRUW� UXQ�� PHQXQMXNNDQ� SULRGH� SURGXNVL� GLPDQD� VDWX�

KLQJJD��Q����IDNWRU�SURGXNVL�EHUVLIDW�YDULDEHO��3DGD�NXUXQ�ZDNWX�LQL�WLQJNDW�

SURGXNVL�GDSDW�GLXEDK MXPODKQ\D�GHQJDQ�MDODQ�PHQJXEDK�IDNWRU�SURGXNVL�

YDULDEHO�\DQJ�GLJXQDNDQ��3URGXNVL�GDSDW�GLWLQJNDWNDQ�GHQJDQ�PHQDPEDK�

MDP�NHUMD�DWDX�SURGXNVL�GDSDW�GLNXUDDQJL�GHQJDQ�PHQJXUDQJL�MDP�NHUMD��

�� -DQJND�SDQMDQJ��ORQJ�UXQ��DGDODK�SULRGH�SURGXNVL� GLPDQD�VHPXD�IDNWRU�

SURGXNVL�GLDQJJDS�Q�YDULDEHO��3HUXEDKDQ� MXPODK�RXWSXW GDSDW�GLSHUROHK�

GHQJDQ� FDUD� PHQJXEDK� MXPODK LQSXW \DQJ� GLJXQDNDQ�� 3URGXNVL� GDSDW�

GLWLQJNDWNDQ� GHQJDQ� PHQDPEDK� PHVLQ� DWDX� VHEDOLNQ\D� SURGXNVL� GDSDW�

GLNXUDQJL�GHQJDQ�PHQJXUDQJL�SHQJJXQDDQ�PHVLQ�

3HQHWDSDQ� ZDNWX� MDQJND� SDQMDQJ� GDQ� SHQGHN� WLGDN� EHUGDVDUNDQ� ZDNWX�

NHOHQGHU�WHWDSL�EHUGDVDUNDQ�NHSXWXVDQ�NHSXWXVDQ�\DQJ�GLEXDW�SDGD�PDVLQJ�PDVLQJ�

SHULRGH��3HULRGH�ZDNWX�DNDQ�EHUEHGD�EHGD�DQWDUD�VDWX�SURGXVHQ�GHQJDQ�SURGXVHQ�

ODLQQ\D�



��

$GDSXQ�IDNWRU�IDNWRU�\DQJ�PHPSHQJDUXKL�SURGXNVL�\DLWX�

�� )DNWRU� ELRORJL� VHSHUWL� ODKDQ� SHUWDQLDQ� GHQJDQ� PDFDP� GHQJDQ� WLQJNDW�

NHVXEXUDQQ\D��ELELW��YDULHWDV��SXSXN��REDW�REDWDQ��JXOPD�GDQ�VHEDJDLQ\D�

�� )DNWRU�VRVLDO�HNRQRPL�VHSHUWL�ELD\D�SURGXNVL��KDUJD��WHQDJD�NHUMD��WLQJNDW�

SHQGLGLNDQ�� WLQJNDW�SHQGDSDWDQ�� UHVLNR�GDQ�NHWLGDNSDVWLDQ��NHOHPEDJDDQ�

GDQ�VHEDJLDQ\D�

0HQXUXW %HDWWLH�	�7D\ORU������� HPSDW NHNXDWDQ�\DQJ�PHQHQWXNDQ�SURGXNVL�

GDQ�PHPSHQJDUXKL�NHSXWXVDQ�SHQJXVDKD�WHUKDGDS�DSD�\DQJ�KDUXV�GLSURGXNVL�GDQ�
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GDKXOX��

.J�� 'HQJDQ�

KDUJD� \DQJ�

GLWHULPD� SHWDQL�

SDGD� VDDW� LWX�

DQWDUD�5S�������

V�G� 5S�� ������

SHU� .J� PDND�

GLSHUROHK�

MXPODK�

SHQHULPDDQ�

VHEHVDU� 5S��

������������

EXODQ� PRGDO�

SDUD� SHWDQL�

VXGDK� NHPEDOL�

GDQ� VXGDK

PHPEHULNDQ�

NHXQWXQJDQ�

EHVDU� VHEHVDU�

5S�����������

�� $QDOLVLV�

XVDKDWDQL�EXDK�

QDJD� GL�

.HFDPDWDQ�

5LPER�7HQJDK�

.DEXSDWHQ�

%XQJR�

-DQL�HW�DO�

������

%LD\D

�;����

3HQHULPDD

Q �;����

SHQGDSDWD

Q �;����

WLQJNDW�

NHOD\DNDQ

�;����

SURGXNVL�

�<�

0HWRGH� \DQJ�

GLJXQDNDQ�

GDODP�

SHQHOLWLDQ� LQL�

DGDODK� PHWRGH�

SHQHOLWLDQ�

GHVNULSWLI�

NXDQWLWDWLI��

+DVLO� SHQHOLWLDQ�

LQL�PHQXQMXNNDQ�

EDKZD� EHVDU�

ELD\D� WRWDO� SDGD�

XVDKDWDQL� EXDK�

QDJD� EDSDN�

NKXVDLUL� 63�

\DQJ EHUDORNDVL�

GL�'XVXQ�6XQJDL�

%XOXK�

.HFDPDWDQ�5LER�

7HQJDK� VHEHVDU�

5S��

��������������

3DGD� XVDKDWDQL�

EXDK� QDJD�

NKXVXDLUL�� 63�

\DQJ� EHUDORNDVL�

GL�'XVXQ�6XQJDL�

%XOXK�

.HFDPDWDQ�

5LPER� 7HQJDK�

GLDNDWDQ� OD\DN�

GHQJDQ� QLODL�

����� NDUHQD�5�&�

!���

�� $QDODLVLV�

XVDKDWDQL�

UDPEXWDQ�

�QHSKHOLXP�

3URVSHN

�;����

/DKDQ

�;����

3HQHOLWLDQ� LQL�

GLODNXNDQ�

GHQJDQ�

PHQJJXQDNDQ�

+DVLO� DQDOVLV�

HNRQRPL�

GHQJDQ� OXDV�

ODKDQ�UDWD�UDWD���

8VDKDWDQL�

UDPEXWDQ� VDQJDW�

PHQMDQMLNDQ�

PHQJLQJDW�
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1R -XGXO��

3HQHOLWL��

7DKXQ

9DULDEHO

3HQHOLWLDQ

0HWRGRORJL�

3HQHOLWLDQ

+DVLO�SHQHOLWLDQ�

GDQ�SHPEDKDVDQ�

.HVLPSXODQ

ODSSDFHXP�� /��

WHUKDGDS�

SHQLQJNDWDQ�

SHQGDSDWDQ�

SHWDQL�

'XFKOXQ�HW�DO��

������

3HGDSDWD

Q� SHWDQL

�;����

SURGXNVL�

�<�

PHWRGH� VXUYHL�

GHQJDQ� WXMXDQ�

PHOLKDW�GHQJDQ�

VHFDUD� GHWDLO�

NHJLDWDQ�

NHJLDWDQ� \DQJ�

GLODNXNDQ� ROHK�

SHWDQL�

UDPEXWDQ�

GDODP�

PHQJHOROD�

XVDKDWDQLQ\D��

KD� VHODPD� ��

WDKXQ�

SHQHULPDDQ�

UDWD�UDWD� 5S�

�����������

GHQJDQ�

SHQGDSDWDQ�

UDWD�UDWD� 5S�

�����������SH���

WDKXQ� DWDX� 5S�

�������� SHU�

EXODQ� GDQ� 5�&�

UDWLR�����

XVDKDWDQL� LQL�

KDQ\D�

PHQJHOXDUNDQ�

ELD\D� SURGXNVL�

\DQJ� VDQJDW�

EHVDU� SDGD� VDDW�

VDDW� DZDO�

SHDQDPDQ��

6HWHODK� EHUEXDK�

ELD\D� SURGXNVL�

PHQXUXQ�

VHGDQJNDQ� KDVLO�

\DQJ� GLSHUROHK�

GDUL� WDKXQ� NH�

WDKXQ�

PHQLQJNDW��

�� $QDOLVLV�

XVDKDWDQL� GDQ�

SROD� WDQDP�

NRPRGLWL� EXDK�

QDJD�

�+\ORFHUHXV�

XQGDWXV�� GDQ�

ODGD� �3LSHU�

1LQJUXP� /�� GL�

.HFDPDWDDQ�

/RD� -DQDQ�

.DEXSDWHQ�

.XWDL�

.DUWDQHJDUD�

/XDV�

ODKDQ

�;����

ELELW

�;����

SXSXN

�;����

SURGXNVL�

�<�

3HQHOLWLDQ� LQL�

GLODNXNDQ�

VHODPD� NXUDQJ�

OHELK� �� EXODQ��

PXODL� MXOL�

KLQJJD�

VHSWHPEHU�

������ 0HWRGH�

\DQJ�

GLJXQDNDQ�

GDODP�

SHQHOLWLDQ� LQL�

DGDODK� PHWRGH�

GHVNULSWLI��

6HFDUD�

NHVHOXUXKDQ�

DQDOLVLV

XVDKDWDQL�

NRPRGLWDV� EXDK�

QDJD� GDQ� ODGD�

PHPSXQ\DL�

QLODL� 5�&� UDWLR�

!���\DQJ�EHUDUWL�

EDKZD�

NRPRGLWDV�

WHUVHEXW� PDVLK�

OD\DN� XQWXN�

GLEXGLGD\DNDQ��

%HUGDVDUNDQ�

IDNWRU�IDNWRU�

SURGXNVL�

XVDKDWDQL�

NRPRGLWDV� EXDK�

QDJD�

EHUSHQJDUXK�

VLJQLILNDQ�

WHUKDGDS� OXDV�

ODKDQ��

SHPELELWDQ� GDQ�

SHPXSXNDQ�
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1R -XGXO��

3HQHOLWL��

7DKXQ

9DULDEHO

3HQHOLWLDQ

0HWRGRORJL�

3HQHOLWLDQ

+DVLO�SHQHOLWLDQ�

GDQ�SHPEDKDVDQ�

.HVLPSXODQ

=DLQXGLQ� 	�

6RSLDQ�

������

3HQHOLWLDQ� LQL�

PHOLSXWL�

WDKDSDQ� VXUYHL�

GDQ�ZDZDQFDUD�

NHSDGD� SHWDQL�

EXDK� QDJD� GDQ�

ODGD� \DQJ�

GLMDGLNDQ�

VDPSHO�

�� )DNWRU�)DNWRU�

<DQJ�

0HPHQJDUXKL

8VDKDWDQL�3DGL�

6DZDK�GL�'HVD�

+DHWR�

.HFDPDWDQ�

1RHPXWL�

7LPXU�

1HRQERWD� 	�

.XQH�

������

/XDV�

ODKDQ

�;����

EHQLK

�;����

SXSXN�

�;����

WHQDJD�

NHUMD�

�;���

PRGDO

�;����

SURGXNVL�

�<�

3HQJXPSXODQ�

GDWD� GHQJDQ�

PHQJJXQDNDQ�

PHWRGH� VXUYHL�

GDQ� GDWD� \DQJ�

GLDPELO� DGDODK�

GDWD� SULPHU�

GDQ� VNXQGHU��

VDPSHO� \DQJ�

GLJXQDNDQ�

PHQJJXQDNDQ�

PHWRGH� VORYLQ�

VHKLQJJD�

GLSHUROHK�

UHVSRQGHQ�

VHEDQ\DN� ���

RUDQJ�

1LODL� NRHILVLHQ�

GHWHUPLQDVL�

SHUEDQGLQJDQ�

DQWDUD� NXDGUDW�

UHJUHVL� GDQ�

NXDGUDW� WRWDO� 5�

VTXHUH SDGD�

WDEHO�

PHQXQMXNNDQ�

EHVDUQ\D�

VXPEDQJDQ�DWDX�

NRQWULEXVL� GDUL�

GHODSDQ�

LQGHSHQGHQ

�OXDV� ODKDQ��

EHLK�� SXSXN��

SHVWLVLGD��WHQDJD�

NHUMD��

SHQJDODPDQ�

XVDKDWDQL��

)DNWRU� OXDV�

ODKDQ�EHQLK��

SXSXN�� WHQDJD�

NHUMD��

SHQJDODPDQ��

SHQGLGLNDQ�� GDQ�

PRGDO� VHFDUD�

EHUVDPD�VDPD�

�VLPXOWDQ��

EHUSHQJDUXK�

Q\DWD� WHUKDGDS�

SURGXNVL�

XVDKDWDQL� SDGL�

VDZDK�
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3HQHOLWL��

7DKXQ

9DULDEHO

3HQHOLWLDQ

0HWRGRORJL�

3HQHOLWLDQ

+DVLO�SHQHOLWLDQ�

GDQ�SHPEDKDVDQ�

.HVLPSXODQ

SHQGLGLNDQ��

PRGDO�� \DLWX�

VHEHVDU� ������

VHGDQJNDQ�

VLVDQ\D� ������

GLSHQJDUXKL�

ROHK� YDULDEHO�

ODLQ�

�� $QDOLVLV�

NHOD\DNDQ�

XVDKD��

SHPELELWDQ�

GXULDQ� GL�

.HFDPDWDQ�

3HNDORQJDQ�

.DEXSDWHQ�

/DPSXQJ�

7LPXU�

0DQLN�HW�DO��

������

%LELW

�;����

SHQGDSDW

DQ �;����

ELD\D�

�;����

SURGXNVL�

�<�

3HQHOLWLDQ�

GLODNXNDQ�

GHQJDQ�PHWRGH�

VHQVXV� GDQ�

SHQJDPDWDQ�

ODQJVXQJ�

GLODSDQJDQ��

'DWD� \DQJ�

GLJXQDNDQ�

GDODP�

SHQHOLWLDQ� LQL�

DGDODK� GDWD�

VHNXQGHU�

GLSHUROHK� GDUL�

OHPEDJD�LQVWDQ

VL� WHUNDLW��

VHSHUWL� %36�

.RWD� %DQGDU�

/DPSXQJ�

8VDKD�

SHPELELWDQ�

GXULDQ�

PHPSURGXNVL�

ELELW� GXULDQ� GL�

DWDV� �������

EDWDQJ�� 7RWDO�

UDWD�UDWD�

SHPELELWDQ�

GXULDQ� \DQJ�

GLODNXNDQ� ROHK�

SHWDQL�

SHPELELWDQ�

GXULDQ� \DLWX�

VHEDQ\DN�

������� EDWDQJ�

ELELW� GXULDQ�

GHQJDQ� VDWXDQ�

SURGXNVL��������

EDWDQJ�ELELW�VLDS�

MXDO�

8VDKD�

SHPELELWDQ�

GXULDQ� GL� 'HVD�

7XOXVUHMR�

.HFDPDWDQ

3HNDORQJDQ�

.DEXSDWHQ�

/DPSXQJ� 7LPXU�

GLWLQMDX� GDUL�

DVSHN� ILQDQVLDO�

OD\DN�

GLVXDKDNDQ� GDQ�

GLNHPEDQJNDQ��

8VDKD�

SHPELELWDQ�

GXULDQ� PDVLK�

WHWDS� OD\DN�

WHUKDGDS�

NHQDLNDQ� ELD\D�

SURGXNVL�VHEHVDU�

���� SHQXUXQ�

KDUJD� MXDO� ELELW�
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1R -XGXO��

3HQHOLWL��

7DKXQ

9DULDEHO

3HQHOLWLDQ

0HWRGRORJL�

3HQHOLWLDQ

+DVLO�SHQHOLWLDQ�

GDQ�SHPEDKDVDQ�

.HVLPSXODQ

VHEHVDU�����GDQ�

SHQXUXQDQ�

SURGXNVL�

SHPELELWDQ�

GXULDQ� VHEHVDU�

����

��� .HUDQJND�.RQVHSWXDO

8VDKDWDQL PHUXSDNDQ� VXDWX� SURVHV� XVDKD� SHUWDQLDQ� \DQJ� EHUWXMXDQ� XQWXN�

PHQJKDVLONDQ�VXDWX�NRPRGLWDV�SHUWDQLDQ� 6DODK�VDWX�XVDKDWDQL�\DQJ�FRFRN�XQWXN�

GL� GDHUDK�.DEXSDWHQ� /XZX�8WDUD� \DLWX� ELELW� UDPEXWDQ� 7XMXDQ� XVDKDWDQL� \DLWX�

XQWXN� SURGXNVL� GHQJDQ� KDVLO� \DQJ� PDNVLPDO�� 'DODP� EHUSURGXNVL� DGD� EHEHUDSD�

IDNWRU�\DQJ�PHPHSHQJDUXKL�\DLWX DQWDUD�ODLQ \DNQL�PRGDO��SXSXN�GDQ�WHQDJD�NHUMD�

DJDU� GDSDW� KDVLO� \DQJ� PHPXDVNDQ�� %HUGDVDUNDQ� XUDLDQ� GLDWDV� PDND� GDSDW�

GLJDPEDUNDQ� NHUDQJND� NRQVHSWXDO� DQDOLVLV� XVDKDWDQL� ELELW� UDPEXWDQ� VHEDJDL�

EHULNXW�

02'$/��;��

3838.��;��

7(1$*$�.(5-$

�;��

352'8.6,��<�
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*DPEDU����� .HUDQJND�.RQVHSWXDO $QDOLVLV�8VDKDWDQL�%LELW�5DPEXWDQ

��� +LSRWHVLV

%HUGDVDUNDQ� ODQGDVDQ� WHRUL� \DQJ� WHODK� GLSDSDUNDQ� PDND� GDSDW� GLWDULN� VXDWX�

SHUQ\DWDDQ�VHPHQWUD� WHUKDGDS�VXDWX�PDVDODK�\DQJ�GLKDGDSL��GLPDQD� VHODQMXWQ\D�

DNDQ�GLXML�NHEHQDUDQQ\D��3HUQ\DWDDQ�VHPHQWDUD�WHUVHEXW�PHOLSXWL�

+�� 'LGXJD� EDKZD� PRGDO� EHUSHQJDUXK� VHFDUD� VLJQLILNDQ� WHUKDGDS� SURGXNVL�

XVDKDWDQL�ELELW�UDPEXWDQ�GL�3%�6HMDKWHUD�'HVD�%DNND�.HFDPDWDQ�6DEEDQJ�

.DEXSDWHQ�/XZX�8WDUD�

+�� 'LGXJD� EDKZD� SXSXN� EHUSHQJDUXK� VHFDUD� VLJQLILNDQ� WHUKDGDS� SURGXNVL�

XVDKDWDQL ELELW�UDPEXWDQ GL�3%�6HMDKWHUD�'HVD�%DNND�.HFDPDWDQ�6DEEDQJ�

.DEXSDWHQ�/XZX�8WDUD�

+��� 'LGXJD� EDKZD� WHQDJD� NHUMD� EHUSHQJDUXK� VHFDUD� VLJQLILNDQ� WHUKDGDS�

SURGXNVL�XVDKDWDQL�ELELW�UDPEXWDQ�GL�3%�6HMDKWHUD�'HVD�%DNND�.HFDPDWDQ�

6DEEDQJ�.DEXSDWHQ�/XZX�8WDUD�



��
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0(72'(�3(1(/,7,$1

��� 'HVDLQ�3HQHOLWLDQ

3HQGHNDWDQ�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�\DLWX�SHQHOLWLDQ�NXDQWLDWLI�GHQJDQ�

PHQJJXQDNDQ� GHVDLQ� SHQHOLWLDQ� DQDOLVLV� GHVNULSWLI�� 'DWD� NXDQWLWDWLI� \DLWX� GDWD�

SHQJXMLDQQ\D�GDODP�EHQWXN�ELODQJDQ�DWDX�DQJND��3HQHOLWLDQ�GHVNULSWLI�PHUXSDNDQ�

NHJLDWDQ�PHQJXPSXONDQ��PHQJRODK�GDQ�NHPXGLDQ�PHQ\DMLNDQ�GDWD�REVHUYDVL�DJDU�

SLKDN� ODLQ� GDSDW� GHQJDQ� PXGDK� PHPSHUROHK� JDPEDUDQ� PHQJHQDL� VLIDW� GDQ�

NDUDNWHULVWLN� REMHN� GDUL� SHQHOLWLDQ� WHUVHEXW�� 'DODP� PHPSHUROHK� GDWD� WHUVHEXW�

SHQHOLWL� PHQJJXQDNDQ� GDWD� SULPHU� GDQ� VHNXQGHU�� 'LPDQD� GDWD� SULPHU� SHQHOLWL�

ODQJVXQJ� PHODNXNDQ� ZDZDQFDUD� GDQ� PHQJVXUYHL� ORNDVL� SHQHOLWLDQ�� 6HGDQJNDQ�

XQWXN� GDWD� VHNXQGHU� SHQHOLWL� PHQJJXQDNDQ� EDKDQ�EDKDQ� GDUL� MXUQDO� SHQHOLWLDQ��

EXNX�EXNX�SHUSXVWDNDDQ��GDQ�LQVWDQVL�DWDX�OHPEDJD�\DQJ�EHUVDQJNXWDQ�

'DODP�SHQHOLWLDQ�LQL�GHVDLQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�\DLWX�GHVDLQ�SHQHOLWLDQ�

GDWD�WLPH�VHULHV \DQJ�PDQD�GDWD�GLNXPSXONDQ�EHUGDVDUNDQ�UXQWXW�ZDNWX��3HQHOLWLDQ�

LQL�MXJD�EHUODQGDVNDQ�EHEHUDSD�WHRUL�GDQ�MXJD�SHQHOLWLDQ�WHUGDKXOX \DQJ�VHEHOXPQ\D�

WHODK�GLODNXNDQ�ROHK�EHEHUDSD�SHQHOLWL�

��� /RNDVL�GDQ�:DNWX�3HQHOLWLDQ

/RNDVL� SDGD�SHQHOLWLDQ� LQL� GLWHQWXNDQ�GHQJDQ� VHQJDMD�EHUGDVDUNDQ�SHUWLPEDQJDQ�

GDQ� REMHN� SHQHOLWLDQ�� 'L� .DEXSDWHQ� /XZX� 8WDUD ORNDVL� XVDKDWDQL \DQJ� GLSLOLK�

VHEDJDL�WHPSDW�SHQHOLWLDQ�\DLWX�GL� 3%�6HMDKWHUD�'HVD�%DNND�.HFDPDWDQ�6DEEDQJ�



��

3HPHOLKDQ� ORNDVL� LQL� GLNDUHQDNDQ� XVDKD� WDQL� ELELW� UDPEXWDQ� 3%� 6HMDKWHUD�

PHUXSDNDQ�LQGXN�GDUL�EHEHUDSD�WHPSDW�SHPELELWDQ�UDPEXWDQ�GL�.DEXSDWHQ�/XZX�

8WDUD�

:DNWX�SHODNVDQDDQ SDGD SHQHOLWLDQ� LQL�NXUDQJ OHELK � EXODQ \DLWX�SDGD ���

$JXVWXV� VDPSDL� ��� 2NWREHU� :DNWX� WHUVHEXW� JXQD� XQWXN� PHPSHUROHK� KDVLO�

ZDZDQFDUD�\DQJ�NHPXGLDQ�DNDQ�GLDQDOLVLV�XQWXN�PHQGDSDWNDQ�KDVLO�GDUL�SHQHOLWLDQ�

LQL�

��� 3RSXODVL�GDQ�6DPSHO

3RSXODVL� DGDODK� VHOXUXK� VXPEHU� REMHN� SHQHOLWLDQ�� 3RSXODVL� GDODP� SHQHOLWLDQ� LQL�

DGDODK�ODSRUDQ PHQJHQDL�MXPODK PRGDO \DQJ�GLNHOXDUNDQ� MXPODK SXSXN�� MXPODK�

WHQDJD�NHUMD�GDQ KDVLO SURGXNVL SDGD�XVDKD�WDQL�3%�6HMDKWHUD�

6DPSHO�\DLWX�EDJLDQ�DWDX�SHUZDNLODQ�GDUL�SRSXODVL�\DQJ�DNDQ�GLMDGLNDQ�REMHN�

SHQHOLWLDQ�� 6DPSHO� \DQJ� GLDPELO� SDGD� SHQHOLWLDQ� LQL� \DLWX MXPODK� PRGDO� \DQJ�

GLNHOXDUNDQ��MXPODK�SXSXN��MXPODK�WHQDJD�NHUMD�GDQ�KDVLO�SURGXNVL�SDGD�XVDKD�WDQL�

3%�6HMDKWHUD�SDGD�WDKXQ�����������

��� -HQLV�'DWD�GDQ�6XPEHU�'DWD

3DGD�SHQHOLWLDQ�LQL�GDWD�\DQJ�GLJXQDNDQ�\DLWX�GDWD�SULPHU�GDQ�GDWD�VNXQGHU�GHQJDQ�

PHQJXPSXONDQ� GDWD� \DQJ� EHUVLIDW� GDWD� NXDQWLWDWLI�� 'DWD� SULPHU� PHUXSDNDQ�

NXPSXODQ� GDWD� \DQJ� GLSHUROHK� VHFDUD� ODQJVXQJ� GHQJDQ� PHQJJXQDNDQ� PHWRGH�

ZDZDQFDUD�GDQ�GRNXPHQWDVL��'DWD�VNXQGHU�GDWD�\DQJ�GLSHUROHK�GDUL�MXUQDO�MXUQDO�



��

SHQHOLWLDQ�� EXNX�EXNX� NHSXVWDNDDQ�� GDQ� LQVWDQVL� DWDX� OHPEDJD� \DQJ�PHQGXNXQJ�

SHQHOLWLDQ� 'DWD�NXQDWLWDWLI�\DLWX�GDWD�\DQJ�SHQJHORPSRNDQQ\D�EHUXSD�DQJND��

6XPEHU�GDWD�SDGD�SHQHOLWLDQ�LQL�GLSHUROHK�VHFDUD�ODQJVXQJ�GDUL�3%�6HMDKWHUD�

\DQJ�EHUORNDVL�GL�'HVD�%DNND�.HFDPDWDQ�6DEEDQJ�.DEXSDWHQ�/XZX�8WDUD��6HODLQ�

LWX�GDWD�\DQJ�VLIDWQ\D�GDWD�VHNXQGHU�EHUVXPEHU�GDUL�MXUQDO�MXUQDO�SHQHOLWLDQ��EXNX�

EXNX�NHSXVWDNDDQ��GDQ�LQVWDQVL�DWDX�OHPEDJD�\DQJ�PHQGXNXQJ�SHQHOLWLDQ�

��� 7HNQLN�3HQJXPSXODQ�'DWD

'DODP� SHQHOLWLDQ� LQL� SHQJXPSXODQ� GDWD� GLODNXNDQ� GHQJDQ�PHQJJXQDNDQ� WHNQLN�

ZDZDQFDUD�GDQ�VWXGL�GRNXPHQ��7HNQLN�ZDZDQFDUD�VHQGLUL�GLODNXNDQ�GHQJDQ�WDWDS�

PXND VHFDUD ODQJVXQJ�GHQJDQ�SHQJHOROD�3%�6HMDKWHUD��.DWHJRUL�ZDZDQFDUD�\DQJ�

GLSLOLK� \DLWX� ZDZDQFDUD� WHUVWUXNWXU� GLPDQD� SHQHOLWL� PHPEXDW� GDIWDU� SHUWDQ\DDQ�

\DQJ� VXGDK� WHUVXVXQ� VHFDUD� VLVWHPDWLV� 7HNQLN� VWXGL� GRNXPHQ� VHQGLUL� SHQHOLWL�

PHQJXPSXONDQ�GDWD�\DQJ�EHUKXEXQJDQ�GHQJDQ�EDKDQ�DQDOLVLV�

��� .HUDQJND�2SHUDVLRQDO

3HQHOLWLDQ�\DQJ�WHUDUDK�GDQ�WHUXNXU�PHPEHULNDQ�KDVLO�\DQJ�PDNVLPDO�SXOD��'DODP�

SHQ\XVXQDQ� SHQXOLVDQ� LQL� NHUDQJND� PHUXSDNDQ� NRQVHS� JDPEDUDQ� \DQJ� EHJLWX�

SHQWLQJ�JXQD�XQWXN�PHQMDGL�SHGRPDQ�GDQ�DUDKDQ�GDODP�SHQHOLWLDQ��-DGL��NHUDQJND�

RSUDVLRQDO� DWDX� \DQJ� ELDVD� GLVHEXW� NHUDQJND� NHUMD� PHUXSDNDQ� NHUDQJND� \DQJ�

PHQMHODVNDQ�WHQWDQJ�XUXWDQ�ODQJNDK�GDODP�PHODNVDQDNDQ�VXDWX�SHQHOLWLDQ��'DODP�

DQDOLVLV�6:27�NHUDQJND�RSUDVLRQDO�PHUXSDNDQ�XUXWDQ�ODQJNDK�XQWXN�PHQHPXNDQ�
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VWUDWHJL� \DQJ� VHVXDL� SDGD� VXDWX� RUJDQLVDVL� DWDX� SHUXVKDDQ�� %HULNXW� NHUDQJND�

RSHUDVLRQDO�\DQJ�WHODK�GLMDEDUNDQ�

*DPEDU���� .HUDQJND�RSHUDVLRQDO

��� 9DULDEHO�3HQHOLWLDQ�GDQ�'HILQLVL�2SHUDVLRQDO

9DULDEHO�SDGD�SHQHOLWLDQ� LQL� WHUGLUL�GDUL�YDULDEHO� WHULNDW� �GHSHQGHQW��GDQ�YDULDEHO�

EHEDV��LQGHSHQGHQW���9DULDEHO�LQGHSHQGHQW DGDODK�YDULDEHO�\DQJ�PHPHQJDUXKL�DWDX�

86$+$ 7$1,

2%-(.

3HPHOLKDUDDQ�%LELW�5DPEXWDQ

.$-,$1�3867$.$
�� 0RGDO �;��
�� 3XSXN �;��
�� 7HQDJD�.HUMD �;��
�� 3URGXNVL �<�

3238/$6,
/DSRUDQ�KDVLO�SURGXNVL

6$03(/

6HPXD�SRSXODVL�ODSRUDQ�KDVLO�SURGXNVL ���������

7(.1,.�3(1*8038/$1�'$7$
�� 3HQJXPSXODQ�GDWD�ODSRUDQ
�� 'RNXPHQWDVL�

$1$/,6,6�'$7$

5HJUHVL�/LQLHU�%HUJDQGD
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PHQMDGL� SHQ\HEDE� EHVDU� NHFLOQ\D� QLODL� YDULDEHO� \DQJ� ODLQ�� 9DULDEHO� GHSHQGHQW

DGDODK� YDULDEHO� \DQJ� YDULDVLQ\D� GLSHQJDUXKL� ROHK� YDULDEHO� LQGHSHQGHQW�� 3DGD�

SHQHOLWLDQ�LQL�\DQJ�PHQMDGL�YDULDEHO�LQGHSHQGHQW�\DLWX�PRGDO��SXSXN��GDQ�WHQDJD�

NHUMD�VHGDQJNDQ�YDULDEHO�GHSHQGHQW�\DLWX�SURGXNVL��

'HILQLVL� RSHUDVLQDO� YDULDEHO� GDODP� SHQHOLWLDQ� LQL� GDSDW� GLMDEDUNDQ� VHEDJDL�

EHULNXW�

7DEHO���� 'HILQLVL�2SUDVLRQDO

9DULDEHO 'HILQLVL ,QGLNDWRU 6NDOD

0RGDO��;�� -XPODK� ELD\D� \DQJ�

GLNHOXDUNDQ� VHODPD�

SURVHV�SURGXNVL�

-XPODK� ELD\D� \DQJ�

GLNHOXDUNDQ� VHODPD�

SURVHV�SURGXNVL�

5XSLDK��5S�

3XSXN��;�� 1XWULVL� \DQJ� GLJXQDNDQ�

XQWXN� NHVXEXUDQ� GDODP�

SHUWXPEXKDQ�ELELW�

'LXNXU� EHUGDVDUNDQ�

MXPODK� SHQJJXQDDQ�

NHPDVDQ� VHODPD�

SHUWDKXQ�

6DN

7HQDJD� .HUMD�

�;��

6HWLDS�RUDQJ�\DQJ�EHNHUMD�

GDQ� PHQJHOROD� SHNHUMDDQ�

EDLN� GLGDODP� PDXSXQ�

GLOXDU�KXEXQJDQ�NHUMD�

-XPODK� RUDQJ� \DQJ�

EHNHUMD� VHWLDS�

WDKXQQ\D�

2UDQJ

3URGXNVL��<� 6DODK� VDWX� NHJLDWDQ�

XQWXN� PHQFLSWDNDQ�

DWDX� PHQDPEDK� QLODL�

VXDWX� EDUDQJ� JXQD�

PHPHQXKL�

NHEXWXKDQ�

-XPODK� KDVLO�

SURGXNVL�ELELW�VHODPD�

SHUWDKXQ�

%LELW

��� ,QVWUXPHQ�3HQHOLWLDQ

3DGD�SHQHOLWLDQ�LQL�DODW�\DQJ�GLJXQDNDQ�XQWXN PHQJXNXU�REMHN�\DLWX�LQVWUXPHQ QRQ�

WHV��'LPDQD�WHNQLN�LQVWUXPHQ GDODP�EHQWXN�QRQ�WHV�LQL�VHSHUWLSHGRPDQ�ZDZDQFDUD
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GDQ�VWXGL�GRNXPHQWDVL�7HNQLN�ZDZDQFDUD�LQL�EHUXSD�VXVXQDQ�SHUWDQ\DDQ�\DQJ�WHODK�

GLEXDW� VHFDUD� WHUVHWUXNWXU� \DQJ� EHUNDLWDQ� GHQJDQ� YDULDEHO� SDGD� SHQHOLWLDQ� LQL��

7HNQLN�VWXGL�GRNXPHQ�SDGD�SHQHOLWLDQ�LQL�EHUXSD�ODSRUDQ PHQJHQDL�PRGDO��SXSXN��

WHQDJD�NHUMD��GDQ�SURGXNVL�XVDKD�WDQL�3%�6HMDKWHUD�

��� $QDOLVLV�'DWD

8QWXN�PHQJXML�KLSRWHVLV�SHQHOLWL�PHQJJXQDNDQ�XML� VWDWLVWLN�)�GDQ�XML�VWDWLVWLN�±W��

0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�\DLWX�PHWRGH�XML�DQDOLVLV�UHJUHVL�OLQHDU�

EHUJDQGD� GHQJDQ� PHODNXNDQ� XML� DVXPVL� NODVLN� QRUPDOLWDV�� XML� DVXPVL� NODVLN�

PXOWLNRORQLHULWDV�� XML� DVXPVL� NODVLN� DXWRNRUHODVL�� XML� DVXPVL� NODVLN�

KHWHURVNHGDVWLVLWDV��GDQ�XML�DVXPVL�NODVLN�OLQLHULWDV�

����� $QDOLVL�5HJUHVL�/LQHDU�%HUJDQGD

'DODP� PRGHO� UHJUHVL� LQL� YDULDEHO� GHSHQGHQW� GLSHQJDUXKL� ROHK� GXD� DWDX� OHELK�

YDULDEHO�LQGHSHQGHQW��GLVDPSLQJ�LWX�MXJD�WHUGDSDW�SHQJDUXK�GDUL�YDULDEHO�ODLQ�\DQJ�

WLGDN�WHOLWL��SHUVDPDDQ�UHJUHVL�\DQJ�GDSDW�GLEHQWXN�GDODP�DQDOLVLV�SHQHOLWLDQ�LQL�

\DLWX�

<�� ���D���E��;����E��;��� E�;����H

GLPDQD�

<  �9DULDEHO�3URGXNVL�8VDKDWDQL�%LELW�

D  �,QWHUVHS�NRQVWDQ

E�  �.RHILVLHQ�0RGDO�8VDQDWDQL�%LELW

;�  �9DULDEHO�0RGDO�8VDKDWDQL�%LELW

E�  �.RHILVLHQ�3XSXN�8VDKDWDQL�%LELW
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;�  �9DULDEHO�3XSXN�8VDKDWDQL�%LELW

E��  �.RHILVLHQ�7HQDJD�.HUMD�8VDKDWDQL�%LELW

;��  �9DULDEHO�7HQDJD�.HUMD�8VDKDWDQL�%LELW

H  �'LVWULEXVL�(URU

����� 3HQJXMLDQ�+LSRWHVLV�8QWXN�8ML�6WDWLVWLN�)

$ODW�XML�\DQJ�GLJXQDNDQ�XQWXN�PHQHULPD�DWDX�PHQRODN�KLSRWHVLV�DGDODK�GHQJDQ�

XML�VWDWLVWLN�)��GHQJDQ�V\DUDW�\DLWX���

+� GLWHULPD�MLND�)KLWXQJ ��)WDEHO

+� GLWRODN�MLND�)KLWXQJ ��)WDEHO

����

�

��
 

NQ-.UHV

.UHJ-.
)

'LPDQD�

.�  ��MXPODK�YDULDEHO

1����������  ��MXPODK�VDPSHO

-.�UHJ  ��MXPODK�NXDGUDW�UHJUHVL

-.�UHV  ��MXPODK�NXDGUDW�UHVLGX

������3HQJXMLDQ�+LSRWHVLV�XQWXN�8ML�6WDWLVWLN�±W

$ODW�XML�\DQJ�GLJXQDNDQ�XQWXN�PHQHULPD�DWDX�PHQRODN�KLSRWHVLV�DGDODK�GHQJDQ�

XML�VWDWLVWLN�W��GHQJDQ�V\DUDW�\DLWX�

+� GL�WHULPD�MLND�WKLWXQJ��WWDEHO

+� GL�WRODN�MLND�WKLWXQJ!�WWDEHO

E
 
VH

E
W
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'LPDQD��

E  �NRHILVLHQ�UHJUHVL

VHE  �VWDQGDU�HUURU�NRHILVLHQ�UHJUHVL

���� 8ML�$VXPVL�.ODVLN

������ 8ML�$VXPVL�.ODVLN�1RUPDOLWDV

8ML�QRUPDOLWDV�GLPDNVXGNDQ�XQWXN�PHQJXML�DSDNDK�QLODL�UHVLGXDO�\DQJ�WHODK�

GLVWDQGDULVDVL� SDGD� PRGHO� UHJUHVL� EHUGLVWULEXVL� QRUPDO� DWDX� WLGDN�� 3DGD�

SHQJXMLDQ�LQLPHQJJXQDQDNDQ�XML�-DUTXH�%HUD��.ULWHULD�SHQJXMLDQ�LQL�PHOLSXWL�

DSDELOD�QLODL�KLWXQJ�-DUTXH�%HUD� OHELK�NHFLO�GDUL�QLODL�WDEHO�FKL�VTXDUH�PDND�

PRGHO�UHJUHVL�WHUGLVWULEXVL�VHFDUD�QRUPDO��'DQ�MLND QLODL�3UREDELOLW\�OHELK�EHVDU�

GDUL�QLODL�DOSKD����DWDX������PDND�GDWD�WHUGLVWULEXVL�VHFDUD�QRUPDO�

������ 8ML�$VXPVL�.ODVLN�0XOWLNRORQLHULWDV�

8ML�PXOWLNRORQLHULWDV� EHUWXMXDQ�XQWXN�PHQJXML� DSDNDK�GDODP�PRGHO� UHJUHVL�

\DQJ� WHUEHQWXN� DGD� NRUHODVL� \DQJ� WLQJJL� DWDX� VHPSXUQD� GLDQWDUD� YDULDEHO�

LQGHSHQGHQW DWDX� WLGDN�� -LND� GDODP� PRGHO� UHJUHVL� \DQJ� WHUEHQWXN� WHUGDSDW�

NRUHODVL�\DQJ�WLQJJL�DWDX�VHPSXUQD�GLDQWDUD�YDULDEHO�LQGHSHQGHQWPDND�PRGHO�

UHJUHVL� WHUVHEXW� GLQ\DWDNDQ� PHQJDQGXQJ� JHMDOD� PXOWLNRORQLHULWDV�� 1DPXQ�

SDGD� DQDOLVLV� LQL� GLKDUDSNDQ� DQWDU� YDULDEHO� LQGHSHQGHQW WLGDN� WHUMDGL�

PXOWLNRORQLHULWDV��0HWRGH� \DQJ� GLJXQDNDQ� XQWXN�PHQJXML�PXOWLNRORQLHULWDV�

\DLWX�GHQJDQ�72/��7ROHUDQFH��GDQ�9DULDQFH�,QIODWLRQ�)DFWRU��9,)���-LND�QLODL�

9,)� OHELK� NHFLO� GDUL� ��� PDND� PRGHO� GLQ\DWDNDQ� WLGDN� WHUGDSDW� JHMDOD�

PXOWLNRORQLHULWDV�
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������ 8ML�$VXPVL�.ODVLN�$XWRNRUHODVL

8ML� DXWRNRUHODVL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� DSDNDK� DGD� NRUHODVL DWDX�

KXEXQJDQ�DQWDUD�GDWD�SHQHOLWLDQ�SDGD�WLDS�WDKXQQ\D��0HWRGH�\DQJ�GLJXQDNDQ�

XQWXN�PHQJXML�DXWRNRUHODVL�\DLWX�PHWRGH�'XUELQ�:DWVRQ��

*DPEDU����� .ULWHULD�SHQJXMLDQ�XML�DVXPVL�NODVLN�DXWRNRUHODVL

-LND�GO�!�'XUELQ�:DWVRQ�PDND�WHUMDGL�$XWRNRUHODVL��

-LND�GX�!�'XUELQ�:DWVRQ�PDND�WLGDN�DGD�NHVLPSXODQ

-LND� GX� ��'XUELQ� :DWVRQ� DWDX�'XUELQ�:DWVRQ� ����GX�PDND� WLGDN� WHUMDGL�

$XWRNRUHODVL

-LND���GX���'XUELQ�:DWVRQ�PDND�WLGDN�DGD�NHVLPSXODQ

-LND���GO���'XUELQ�:DWVRQ�PDND�WHUMDGL�$XWRNRUHODVL�±

������ 8ML�$VXPVL�.ODVLN�+HWHURVNHGDVWLVLWDV

+HWHURVNHGDVWLVLWDV�EHUDUWL�DGD�YDULDQ�YDULDEHO�SDGD�PRGHO�UHJUHVL�\DQJ�WLGDN�

VDPD� �NRQVWDQ��� 6HEDOLNQ\D� MLND� \DQJ� YDULDQ� YDULDEHO� SDGD� PRGHO� UHJUHVL�

PHPLOLNL� QLODL� VDPD� �NRQVWDQ�� PDND� GLVHEXW� KRPRNHGDVWLVLWDV�� <DQJ�

GLKDUDSNDQ�SDGD�PRGHO�UHJUHVL� LQL�\DLWX�KRPRNHGDVWLVLWDV�DWDX�WLGDN�WHUMDGL�

PDVDODK� KHWHURVNHGDVWLVLWDV�� 0HWRGH� \DQJ� GLJXQDNDQ� XQWXN� PHQJXML�

KHWHURNHGDVWLVLWDU� \DLWX� GHQJDQ�PHWRGH� DQDOLVLV� JUDILN� GDQ� GHQJDQ�PHWRGH�

*OHMVHU��.ULWHULD�GDODP�XML�LQL�\DLWX�MLND�QLODL�SUREDELOLWDV�OHELK�EHVDU�GDUL�QLODL�



��

DOSKD� �6LJ�� !� Į��� PDND� GDSDW� GLSDVWLNDQ� PRGHO� WLGDN� PHQJDQGXQJ� JHMDOD�

KHWHURVNHGDVWLVLWDV�DWDX�GLNDWDNDQ� WLGDN� WHUMDGL�KHWHURVNHGDVWLVLWDV�DSDELOD� W�

KLWXQJ���W�WDEHO�

������ 8ML�$VXPVL�.ODVLN�/LQLHULWDV

3HQJXMLDQ� OLQLHULWDV� GLODNXNDQ� XQWXN� PHQJHWDKXL� PRGHO� \DQJ� GLEXNWLNDQ�

PHUXSDNDQ�PRGHO� OLQLHU� DWDX� WLGDN��0HWRGH� VWDWLVWLN� \DQJ�GLJXQDNDQ�XQWXN�

PHODNXNDQ�SHQJXMLDQ�OLQLHULWDV�DGDODK 5DPVH\�5HVHW�7HVW��3DGD�SHQJXMLDQ�LQL�

MLND�QLODL�)�VWDWLVWLF�OHELK�EHVDU�GDUL� WLQJNDW�DOSKD ���DWDX������PDND�GDSDW�

GLVLPSXONDQ�EDKZD�PRGHO�UHJUHVL�DGDODK�OLQLHU�



��

%$%�,9

+$6,/�3(1(/,7,$1�'$1�3(0%$+$6$1

��� +DVLO�3HQHOLWLDQ

����� 'HVNULSVL�'DWD�3HQHOLWLDQ

3%�VHMDKWHUD�PHUXSDNDQ�WHPSDW�SHPEHUGD\DDQ�ELELW�ELELW�EHUEDJDL�PDFDP�WDQDPDQ�

VDODK�VDWXQ\D�\DLWX�ELELW�UDPEXWDQ��3%�6HMDKWHUD�LQL�PHUXSDNDQ�WHPSDW�SHPELELWDQ�

GLEDZDK�QDXQJDQ�'LQDV�3HUWDQLDQ�.DEXSXWHQ�/XZX�8WDUD��$ZDO�WHUEHQWXNQ\D 3%�

6HMDKWHUD� LQL� EHUGLUL� SDGD� WDKXQ� ������ 3%� 6HMDKWHUD� EHUORNDVL� GL GHVD� EDNND�

NDFDPDWDQ�VDEEDQJ�NDEXSDWHQ�OXZX�XWDUD��$ZDO�PHULQWLV�XVDKDWDQL�LQL�WHQDJD�NHUMD�

\DQJ�PHQJHOROD� EHUMXPODK���RUDQJ�GHQJDQ� MXPODK� �� WUXN� WDQDK�\DQJ�GLJXQDNDQ�

XQWXN�PHQDQDP�GDQ���VDN�SXSXN�GDUL�SHPELELWDQ�LQL�EXDKNDQ�KDVLO�SURGXNVL�VHEHVDU�

���� ELELW� UDPEXWDQ� GDQ� KLQJJD� VDDW� LQL� MXPODK� SURGXNVL� ELELW� UDPEXWDQ� GL� 3%�

6HMDKWHUD�LQL�WHUXV�PHQJDODPL�SHQLQJNDWDQ�

3HUNHPEDQJDQ�XVDKDWDQL�\DQJ�VHPDNLQ�PHQLQJNDW�LQLODK�PHQMDGL�DODVDQ�GDQ�

WRODN� XNXU� PHQJHQDL� IDNWRU� \DQJ� PHPSHQJDUXKL� SHUNHPEDQJDQ� KDVLO� SURGXNVL

WHUVHEXW��7HQDJD�NHUMD��PRGDO�GDQ�SXSXN�PHUXSDNDQ�SHQXQMDQJ�NHEHUKDVLODQ�GDODP�

SHQJHPEDQJDQ� SURGXNVL� VXDWX� XVDKD� WDQL�� 3DGD� SHQHOLWLDQ� LQL� YDULDEHO� \DQJ�

GLJXQDNDQ�XQWXN�PHQJXNXU�VHEHUDSD�EHVDU�SHQJDUXK�KDVLO�SURGXNVL�ELELW�UDPEXWDQ�

\DLWX�WHQDJD�NHUMD��PRGDO�GDQ�SXSXN��'DWD�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�\DLWX�

GDWD�UXQWXW�ZDNWX� WLPH�VHULHV� SDGD�WDKXQ�����������GHQJDQ�PHQJJXQDNDQ�DQDOLVLV�

UHJUHVL�OLQLHU�EHUJDQGD��%HULNXW�GDWD�\DQJ�GLSHUROHK�SHQHOLWL�\DQJ�GLSHUROHK�VHFDUD�



��

ODQJVXQJ� GDUL� 3%� 6HMDKWHUD� \DQJ GLPDQD� GDWD� WHUVHEXW� WHUVDMLNDQ� GDODP� EHQWXN�

ODSRUDQ�WDKXQDQ�

7DEHO����� 'DWD�SHQHOLWLDQ

7DKXQ
3URGXNVL�

�EXDK�ELELW�
0RGDO��5S� 3XSXN��VDN�

7HQDJD�NHUMD�

�RUDQJ�

���� ������ ��������� � �

���� ������ ��������� � ��

���� ������ ��������� � ��

���� ������ ��������� �� �

���� ������ ��������� �� ��

���� ������ ��������� �� �

���� ������ ��������� �� ��

���� ������ ��������� �� ��

���� ������ ��������� �� ��

���� ������ ��������� �� ��

6XPEHU��'DWD�ODPSLUDQ���'DWD�3HQHOLWLDQ

����� 8ML�$VXPVL�.ODVLN

������� 8ML�$VXPVL�.ODVLN�1RUPDOLWDV

3DGD�SHQHOLWLDQ�LQL�XML�DVXPVL�NODVLN�EHUWXMXDQ�XQWXN�PHQJXML�DSDNDK�SDGD�VXDWX�

PRGHO� UHJUHVL�� YDULDEHO� WHULNDW� GDQ� YDULDEHO� EHEDV� GLVWULEXVL� QRUPDO� DWDX�

VHEDOLNQ\D�� 3HQJXMLDQ� LQL� PHQJJXQDNDQ� DSOLNDVL� (YLHZV� ��� GHQJDQ�

PHQJJXQDNDQ�XML�-DUTXH�%HUD�

�

�

�

�

����� ����� ���� � ��� ���� ����

6HULHV� 5HVLGXDOV

6DPSOH ���� ����

2EVHUYDWLRQV ��

0HDQ������ �����H���

0HGLDQ�� ���������

0D[LPXP� ���������

0LQLPXP� ���������

6WG��'HY��� ���������

6NHZQHVV�� ���������

.XUWRVLV�� ���������

-DUTXH�%HUD ���������

3UREDELOLW\ ����������

6XPEHU� GDWD�ODPSLUDQ���KDVLO�XML�QRUPDOLWDV
*DPEDU�����+DVLO�XML�QRUPDOLWDV
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+DVLO�XML�QRUPDOLWDV�GHQJDQ�PHQJJXQDNDQ�QLODL�-DUTXH�%HUD�SDGD�JDPEDU�

����PHQXQMXNNDQ�EDKZD�EDKZD�QLODL�-DUTXH�%HUD OHELK�NHFLO�GDUL�QLODL�WDEHO FKL�

VTXDUH���������������������QLODL�SUREDELOLW\�VHEHVDU��������� OHELK�EHVDU�GDUL�

QLODL� DOSKD� WDUDI� ��� DWDX� ����� ���������!� ������� 'HQJDQ� GHPLNLDQ� GDSDW�

GLVLPSXONDQ�EDKZD�SDGD�SHQJXMLDQ�LQL�WLGDN�WHUMDGL�JHMDOD�QRUPDOLWDV�VHKLQJJD�

GDWD�WHUGLVWULEXVL�VHFDUD�QRUPDO�

������� 8ML�$VXPVL�.ODVLN�0XOWLNRORQLHULWDV

8ML�PXOWLNRORQLHULWDV�GLJXQDNDQ�XQWXN�PHQJHWDKXL�DGDQ\D�KXEXQJDQ�QLODL�OLQHDU�

\DQJ�SDVWL�DQWDUD�YDUDLEHO�LQGHSHQGHQ�\DQJ�PHQMHODVNDQ�PRGHO�UHJUHVL��0RGHO�

UHJUHVL� \DQJ� EDLN� VHKDUXVQ\D� WLGDN� WHUMDGL� PXOWLNRORQLHULWDV� DWDX� NRUHODVL�

GLDQWDUD�YDULDEHO�LQGHSHQGHQ�

8QWXN�PHQJHWDKXL�DGD�WLGDNQ\D�PXOWLNRORQLHULWDV�GDSDW�GLOLKDW�SDGD�QLODL�

9,)�GDQ�WROHUDQFH��MLND�QLODL�9,)�� ���GDQ�WROHUDQFH�! �����PDND�GDSDW�GLDUWLNDQ�

EDKZD�WLGDN�WHUGDSDW�PXOWLNRORQLHULWDV�%HULNXW�KDVLO�XML�QLODL�9,3�GDQ�WROHUDQFH�

7DEHO�����+DVLO�XML�PXOWLNRORQLHULWDV

&RHIILFLHQW 8QFHQWHUHG &HQWHUHG

9DULDEOH 9DULDQFH 9,) 9,)

& �������� �������� 1$

02'$/ �������� �������� ��������

3838. �������� �������� ��������

7(1$*$B.(5-$ �������� �������� ��������

6XPEHU�� GDWD�ODPSLUDQ���KDVLO�XML�PXOWLNRORQLHULWDV

%HUGDVDUNDQ�KDVLO�XML�GDSDW�GLNHWDKXL�EDKZD�QLODL�9,)�SDGD�YDULDEOH�PRGDO�

OHELK�NHFLO�GDUL��������������������QLODL�9,)�SDGD�YDULDEOH�SXSXN�OHELK�NHFLO�GDUL�

������������������GDQ�QLODL�9,)�SDGD�YDULDEOH�WHQDJD�NHUMD�OHELK�NHFLO�GDUL����
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� ��������� ������'HQJDQ�GHPLNLDQ�GDSDW�GLVLPSXONDQ�EDKZD�QLODL�9,)�PDVLQJ�

PDVLQJ�YDULDEOH�PHPHQXKL�NULWHULD�EHJLWX�VHKLQJJD�GDSDW�GLVLPSXONDQ�EDKZD�

SDGD�SHQJXMLDQ�LQL�PRGHO�UHJUHVL�WLGDN�WHUMDGL�JHMDOD�PXOWLNRORQLHULWDV�

������� 8ML�$VXPVL�.ODVLN�$XWRNRUHODVL

3HQJXMLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� DGD� DWDX� WLGDNQ\D� SHQ\LPSDQJDQ�

DQWDUD�UHVLGXDO�SDGD�VXDWX�SHQJDPDWDQ�GHQJDQ�SHQJDPDWDQ�ODLQQ\D�SDGD�PRGHO�

UHJUHVL��3DGD�XML�DXWRNRUHODVL�PHWRGH�\DQJ�GLJXQDNDQ�\DLWX�XML�'XUELQ�:DWVRQ��

%HLNXW�KDVLO�XML�'XUELQ�:DWVRQ�

7DEHO���� +DVLO�XML�DXWRNRUHODVL�

9DULDEOH &RHIILFLHQW 6WG��(UURU W�6WDWLVWLF 3URE�

& ��������� �������� ��������� ������
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7(1$*$B.(5-$ �������� �������� �������� ������

5�VTXDUHG �������� 0HDQ�GHSHQGHQW�YDU ��������

$GMXVWHG�5�VTXDUHG �������� 6�'��GHSHQGHQW�YDU ��������

6�(��RI�UHJUHVVLRQ �������� $NDLNH�LQIR�FULWHULRQ ��������

6XP�VTXDUHG�UHVLG �������� 6FKZDU]�FULWHULRQ ��������

/RJ�OLNHOLKRRG ��������� +DQQDQ�4XLQQ�FULWHU� ��������

)�VWDWLVWLF �������� 'XUELQ�:DWVRQ�VWDW ��������

3URE�)�VWDWLVWLF� ��������

6XPEHU���GDWD�ODPSLUDQ�� KDVLO�XML�DXWRNRUHODVL

%HUGDVDUNDQ� KDVLO� XML� GHQJDQ� PHQJJXQDNDQ� XML� 'XUELQ�:DWVRQ� GDSDW�

GLOLKDW� KDVLO� QLODL� 'XUELQ�:DWVRQ� SDGD� SHQJXMLDQ� LQL� VHEHVDU� ��������� QLODL�

WHUVHEXW�NHPXGLDQ�DNDQ�GLEDQGLQJNDQ�GHQJDQ�EDWDV�'/��'8����'8�GDQ ��'/�

\DQJ�PDQD�QLODL�'/�VHEHVDU���������'8�VHEHVDU�����������'8�VHEHVDU���������



��

��'/�VHEHVDU���������GDSDW�GLOLKDW�EDKZD�QLODL�GXUELQ�ZDWVRQ�OHELK�EHVDU�GDUL�

QLODL�EDWDV�'/����������!����������GDQ�QLODL�GXUELQ�ZDWVRQ�OHELK�NHFLO�GDUL�EDWDV�

��'8����������� ���������GHQJDQ�GHPLNLDQ�GDSDW�GLNHWDKXL�OHWDN�QLODL�GXUELQ�

ZDWVRQ�\DLWX�EHUDGD�WHSDW�GL�DUHD�WLGDN�WHUMDGL�DXWRNRUHODVL�

������� 8ML�$VXPVL�.ODVLN�+HWHURVNHGDVWLVLWDV

'DODP�SHQJXMLDQ�LQL�SHUV\DUDWDQ�\DQJ�KDUXV�WHUSHQXKDGDODK�WLGDN�DGDQ\D�JHMDOD�

KHWHURVNHGDVWLVLWDV�� 8QWXN� PHQJHWDKXL� KDVLO� GDUL� DQDOLVLV� \DLWX� GHQJDQ�

PHQJJXQDNDQ�PHWRGH�XML�*OHWVHU�

7DEHO���� +DVLO�GDWD�XML�KHWHURVNHGDVWLVLWDV

9DULDEOH &RHIILFLHQW 6WG��(UURU W�6WDWLVWLF 3URE�

& �������� �������� �������� ������
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3838. ��������� �������� ��������� ������

7(1$*$B.(5-$ ��������� �������� ��������� ������

6XPEHU���GDWD�ODPSLUDQ�� KDVLO�XML�KHWHURVNHGDVWLVLWDV

%HUGDVDUNDQ� KDVLO� RXWSXW� XML� KHWHURVNHGDVWLVLWDV� GHQJDQ� PHQJJXQDNDQ�

PHWRGH�JOHWVHU�GDSDW�GLNHWDKXL�KDVLO�QLODL�3URE��3DGD�YDULDEOH�PRGDO�OHELK�EHVDU�

GDUL�QLODL� DOSKD����\DLWX�������!�������QLODL�3URE�� SDGD�YDULDEOH�SXSXN� OHELK�

EHVDU�GDUL�QLODL�DOSKD����\DLWX�������!������GDQ�QLODL�SURE��YDULDEOH�WHQDJD�NHUMD�

OHELK�EHVDU�GDUL�QLODL�DOSKD����\DLWX�������!�������EHUGDVDUNDQ�KDO�WHUVHEXW�GDSDW�

GLNHWDKXL�EDKZD�SDGD�XML�LQL�WLGDN�WHUMDGL�JHMDOD�KHWHURNHGDVWLVLWDV�GLNDUHQDNDQ�

QLODL�SURE�VHWLDS�YDULDEOH�OHELK�EHVDU�GDUL�WLQJNDW�DOSKD����

������� 8ML�$VXPVL�.ODVLN�/LQLHULWDV



��

8ML� OLQLHULWDV� LQL� JXQD� XQWXN� PHQJHWDKXL� DSDNDK� GXD� YDULDEHO� PHPSXQ\DL�

KXEXQJDQ�\DQJ�OLQLHU�DWDX�WLGDN�VLJQLILNDQ��%HULNXW�KDVLO�XML�OLQLHUWDV�GHQJDQ�XML�

5DPVH\�5HVHW�7HVW�JXQD�XQWXN�GLDQDOLVLV�

7DEHO���� +DVLO�GDWD�XML�OLQLHULWDV

9DOXH GI 3UREDELOLW\

W�VWDWLVWLF �������� � ������

)�VWDWLVWLF �������� ������ ������

/LNHOLKRRG�UDWLR �������� � ������

6XPEHU���GDWD�ODPSLUDQ�� KDVLO�XML�OLQLHULWDV

+DVLO�XML�OLQLHULWDV�GHQJDQ�PHQJJXQDNDQ�PHWRGH�5DPVH\�5HVHW�7HVW�SDGD�

WDEHO� ���� GDSDW� GLNHWDKXL� EDKZD� SDGD� KDVLO� XML� LQL� GDSDW� GLOLKDW� EDKZD� QLODL�

3UREDELOLW\� �)�VWDWLVWLF�� OHELK�EHVDU�GDUL� WLQJNDW�DOSKD����\DLWX� ������!�������

GHQJDQ� GHPLNLDQ� GDSDW� GLVLPSXONDQ� EDKZD� SDGD� SHQJXMLDQ� LQL�PRGHO� UHJUHVL�

\DQJ�GLJXQDNDQ�DGDODK�OLQLHU�

����� +DVLO�8ML�$QDOLVLV�5HJUHVL�/LQLHU�%HUJDQGD

7XMXDQ� DQDOLVLV� LQL� XQWXN�PHQJHWDKXL� DUDK�KXEXQJDQ� DQWDUD�YDULDEHO� LQGHSHQGHQ�

GDQ� GHSHQGHQ� DSDNDK� YDULDEHO� LQGHSHQGHQ� EHUKXEXQJDQ� SRVLWLI� DWDX� QHJDWLI� GDQ�

QLODL�YDULDEHO�GHSHQGHQ�PHQJDODPL�NHQDLNDQ�DWDX�SHQXUXQDQ��0HWRGH�SDGD�DQDOLVLV�

UHJUHVL�OLQLHU�EHUJDQGD�LQL�JXQD�XQWXN�PHQJXNXU�NHNXDWDQ��KXEXQJDQ�DQWDU�YDULDEHO�

GHSHQGHQW� GHQJDQ� YDULDEHO� LQGHSHQGHQW� GDQ� XQWXN�PHQXQMXNNDQ� DUDK� KXEXQJDQ�

DQWDU� YDULDEHO�YDULDEHO� WHUVHEXW�� 3DGD� DQDOLVLV� LQL� MXJD� DNDQ� PHPEHQWXN� VHEXDK�

SHUVDPDDQ� \DQJ� GLPDQD� DNDQ� PHQXQMXNNDQ� EHVDUQ\D� NRHILVLDQ� XQWXN� PDVLQJ�

PDVLQJ�YDULDEHO��%HULNXW�KDVLO�XML�UHJUHVL�OLQLHU�EHUJDQGD�

7DEHO���� +DVLO�UHJUHVL�OLQLHU�EHUJDQGD



��

9DULDEOH &RHIILFLHQW 6WG��(UURU W�6WDWLVWLF 3URE�
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3838. �������� �������� �������� ������

7(1$*$B.(5-$ �������� �������� �������� ������

5�VTXDUHG �������� 0HDQ�GHSHQGHQW�YDU ��������

$GMXVWHG�5�VTXDUHG �������� 6�'��GHSHQGHQW�YDU ��������

6�(��RI�UHJUHVVLRQ �������� $NDLNH�LQIR�FULWHULRQ ��������

6XP�VTXDUHG�UHVLG �������� 6FKZDU]�FULWHULRQ ��������

/RJ�OLNHOLKRRG ��������� +DQQDQ�4XLQQ�FULWHU� ��������

)�VWDWLVWLF �������� 'XUELQ�:DWVRQ�VWDW ��������

3URE�)�VWDWLVWLF� ��������

6XPEHU���GDWD�ODPSLUDQ�� UHJUHVL�OLQLHU�EHUJDQGD

+DVLO�RXWSXW�SDGD� WDEHO���� PHQXQMXNNDQ�EHQWXN�PRGHO�SHUVDPDDQ�UHJUHVL��

%HUGDVDUNDQ�KDVLO�XML�PDND�GDSDW�GLNHWDKXL�EHQWXN�SHUVDPDDQ�\DLWX

<� �D���E�[����E�[����E�[����H

�3URGXNVL�� ������������� �PRGDO��� ��� �SXSXN������� �WHQDJD�NHUMD����H

'DUL SHUVDPDDQ PRGHO�UHJUHVL WHUVHEXW�GDSDW�GLMDEDUNDQ KDVLO�DQDOLVLV�VHEDJDL�

EHULNXW�

�� -LND�PRGDO��SXSXN�GDQ�WHQDJD�NHUMD�VDPD�GHQJDQ�QRO�PDND�MXPODK�SURGXNVL�

ELELW�UDPEXWDQ�VHEHVDU����� ELELW�

�� 1LODL�NRHILVLHQ�PRGDO�VHEHVDU����� \DQJ�GLPDQD�MLND�WHUMDGL�NHQDLNNDQ�PRGDO�

\DQJ�GLNHOXDUNDQ�VHEHVDU��� UXSLDK�PDND� MXPODK�SURGXNVL�QDLN�VHEHVDU� ����

ELELW�VHEDOLNQ\D�MLND�PRGDO�\DQJ�GLNHOXDUNDQ�EHUNXUDQJ�PDND�MXPODK�SURGXNVL�

PHQXUXQ�VHEHVDU����� ELELW�



��

�� 1LODL� NRHILVLHQ�SXSXN� VHEHVDU� ��� \DQJ�GLPDQD� MLND�SXSXN�\DQJ�GLJXQDNDQ�

EHUWDPEDK���VDN�PDND�MXPODK�SURGXNVL�PHQJDODPL�NHQDLNDQ�VHEHVDU���� ELELW��

6HEDOLNQ\D�MLND�SXSXN�\DQJ�GLJXQDNDQ�EHUNXUDQJ���VDN�PDND�MXPODK�SURGXNVL�

PHQJDODPL�SHQXUXQDQ�VHEHVDU���� ELELW�

�� 1LODL� NRHILVLHQ� WHQDJD� NHUMD� VHEHVDU� ��� \DQJ� GLPDQD� MLND� WHQDJD� NHUMD�

EHUWDPEDK� �� RUDQJ� PDND� MXPODK� SURGXNVL� PHQJDODPL� NHQDLNNDQ� VHEHVDU�

���ELELW��6HEDOLNQ\D�MLND�WHQDJD�NHUMD�EHUNXUDQJ���RUDQJ�PDND�MXPODK�SURGXNVL�

PHQJDODPL�SHQXUXQDQ�VHEHVDU�����ELELW�

����� +DVLO�8ML�+LSRWHVLV

3HQJXMLDQ�LQL�GLODNXNDQ�XQWXN�PHQJHWDKXL�SHQJDUXK�YDULDEHO�LQGHSHQGHQ�WHUKDGDS�

YDULDEHO� GHSHQGHQ� GHQJDQ�PHQJJXQDNDQ� XML� VWDWLVWLN� )�� GDQ� XML� VWDWLVWLN� W��+DVLO�

SHQJXMLDQ�KLSRWHVLV�WHUGDSDW�SDGD�WDEHO�����

������� 8ML�VWDWLVWLN�)

3DGD�DQDOLVLV�LQL�WDEHO���� PHQXQMXNNDQ�EDKZD�GDSDW�GLOLKDW�SDGD�KDVLO�XML�UHJUHVL�

EDKZD� QLODL� SURE� �)�VWDWLVWLN�� \DLWX� ��������� OHELK NHFLO� GDUL� ����� GHQJDQ�

GHPLNLDQ�GDSDW�GLVLPSXONDQ�EDKZD�VHFDUD�EHUVDPD�VDPD�PRGDO��SXSXN��WHQDJD�

NHUMD�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�MXPODK�SURGXNVL�

������� 8ML�VWDWLVWLN�W

3HQJXMLDQ LQL�PHQXQMXNNDQ�EDKZD�GLPDQD�KDVLO�KDVLO�XML�UHJUHVL OLQLHU�EHUJDQGD�

SDGD� WDEHO� � ��� GDSDW� GLOLKDW� SDGD� KDVLO� XML� UHJUHVL� EDKZD� QLODL� 3URE� YDULDEHO

PRGDO�\DLWX��������OHELK�NHFLO GDUL������EHUGDVDUNDQ�KDVLO�WHUVHEXW�EDKZD�PRGDO�

EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� MXPODK� SURGXNVL�� 1LODL� 3URE�� SDGD� YDULDEOH�

SXSXN� VHEHVDU� ������OHELK� NHFLO GDUL� ����� EHUGDVDUNDQ� KDVLO� WHUVHEXW� EDKZD�



��

SXSXN� EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� MXPODK� SURGXNVL�� 1LODL� SURE�� SDGD�

YDULDEOH�WHQDJD�NHUMD�\DLWX��������OHELK�NHFLO�GDUL������EHUGDVDUNDQ�KDVLO�WHUVHEXW�

GDSDW� GLNHWDKXL� EDKZD� WHQDJD� NHUMD EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� MXPODK�

SURGXNVL��'HQJDQ�GHPLNLDQ�GDSDW�GLNHWDKXL�EDKZD�SDGD�XML� W�YDULDEOH�PRGDO��

SXSXN�GDQ�WHQDJD�NHUMD�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�MXPODK�SURGXNVL�

��� 3(0%$+$6$1 +$6,/�3(1(/,7,$1

+LSRWHVLVL�����'L�GXJD�EDKZD�PRGDO�EHUSHQJDUXK�VHFDUD�VLJQLILNDQ�WHUKDGDS�

SURGXNVL�ELELW�UDPEXWDQ�

0RGDO�PHUXSDNDQ�QLODL�NHND\DDQ�\DQJ�GLXNXU�GHQJDQ�QRPLQDO�PDWD�XDQJ��0RGDO�

GDODP�SURVHV�SURGXNVL�PHUXSDNDQ�VDODK�VDWX�KDO�\DQJ�SHQWLQJ��3URVHV�SHQJRODKDQ�

SURGXNVL�EHUDZDO�GDUL�GHQJDQ�GDQ\D�PRGDO�\DQJ�GLPLOLNL��6HPDNLQ�EHVDU�PRGDO�

\DQJ�GLPLOLNL�VHPDNLQ�DGD�SHOXDQJ�XQWXN�PHPSHUROHK�KDVLO�SURGXNVL�\DQJ�EHVDU�

SXOD��$NDQ�WHWDSL�KDO�LQL�WLGDN�VHODPD�PHQMDGL�SDWRNDQ��SDGD�HUD�VDDW�LQL�SDUD�SHWDQL�

OHELK�PHPEXUX�KDVLO�SURGXNVL�\DQJ�EHUOLPSDK�GHQJDQ�PRGDO�\DQJ�PLQLP��

%HUGDVDUNDQ�KDVLO�XML�\DQJ� WHODK�GLSDSDUNDQ�SDGD�XML�VWDWLVWLN�W EDKZD�QLODL�

3URE�YDULDEHO PRGDO�\DLWX��������OHELK�NHFLO GDUL�������EHUGDVDUNDQ�KDVLO�WHUVHEXW�

EDKZD�PRGDO�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�MXPODK�SURGXNVL��+DO�LQL�GLWXQMXNNDQ�

EDKZD�MLND�WHUMDGL�NHQDLNNDQ�PRGDO�\DQJ�GLNHOXDUNDQ�VHEHVDU���UXSLDK�PDND�MXPODK�

SURGXNVL�QDLN�VHEHVDU����� ELELW�VHEDOLNQ\D�MLND�PRGDO�\DQJ�GLNHOXDUNDQ�EHUNXUDQJ�

PDND�MXPODK�SURGXNVL�PHQXUXQ�VHEHVDU����� ELELW�

0RGDO�DGDODK�VHPXD�EHQWXN�NHND\DDQ�\DQJ�GDSDW�GLJXQDNDQ�VHFDUD�ODQJVXQJ�

PDXSXQ�WLGDN�ODQJVXQJ�GDODP�SURVHV�SURGXNVL�XQWXN�PHQDPEDK�RXWSXW�\DQJ�DNDQ�



��

GLKDVLONDQ��'DODP�WHRUL�$GDP�6PLWK�PRGDO�PHUXSDNDQ�XQVXU�SURGXNVL�\DQJ�VHFDUD�

ODQJVXQJ�DWDX�VHFDUD�DNWLI�DNDQ�PHQLQJNDWNDQ�WLQJNDW KDVLO�RXWSXW�

%HVDU�NHFLOQ\D�KDVLO�VXDWX�SURGXNVL�VDQJDW�GLWHQWXNDQ�GHQJDQ�EHVDUQ\D�PRGDO�

\DQJ�GLNHOXDUNDQ�VDDW�PHQJHOROD��SHQJJXQDDQ�PRGDO� MXJD�GLWHUDQJNDQ�ROHK� WHRUL�

+DUURG�'RPDU� \DQJ� PDQD� PHQMHODVNDQ� EDKZD� IXQJVL� SURGXNVL� \DLWX� VHMXPODK�

PRGDO�KDQ\D�GDSDW�PHQFLSWDNDQ�VXDWX�WLQJNDW�RXWSXW�WHUWHQWX�GDODP�VXDWX�NHJLDWDQ�

SURGXNVL�

3HQHOLWLDQ� WHUGDKXOX�\DQJ� VHMDODQ�GHQJDQ�KDVLO� SHQHOLWLDQ� LQL� \DLWX�SHQHOLWLDQ�

\DQJ� GLODNXNDQ� ROHK� ,VWLTRPDK� ������� PHQ\DWDNDQ� EDKZD� PRGDO� SURGXNVL�

EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�QLODL�MXPODK�SURGXNVL�\DQJ�GLKDVLONDQ�

+LSRWHVLV��� ��'LGXJD�EDKZD�SXSXN�EHUSHQJDUXK� VHFDUD�VLJQLILNDQ�WHUKDGDS�

SURGXNVL�ELELW�UDPEXWDQ

3HQJJXQDDQ� SXSXN� \DQJ� VHVXDL� GHQJDQ� NHEXWXKDQ� WDQDPDQ� VDQJDW� PHQMDGL�

SHQXQMDQJ� GDODP� NHVXEXUDQ� WDQDPDQ��.HOHELKDQ� DWDX� EDKNDQ� NHNXUDQJDQ� GDSDW�

EHUGDPSDN� EDJL� NHVXEXUDQ� WDQDPDQ�� 3XSXN� MXJD� PHQMDGL� VDODK� VDWX� KDO� \DQJ�

SHQWLQJ� GDODP� SURVHV� PHPSURGXNVL� WDQDPDQ�� 3HQJJXQDDQ� SXSXN� VHQGLUL� GDSDW�

EHUXSD�SXSXN�RUJDQLN�PDXSXN�SXSXN�QRQ�RUJDQLN��.RODERUDVL�SHQJJXQDDQ�SXSXN�

RUJDQLN�GHQJDQ�SXSXN�QRQ�RUJDQLN�\DQJ�VHVXDL�GHQJDQ�NHEXWXKDQ�WDQDPDQ�GDSDW�

PHQJKDVLONDQ�ELELW�WDQDPDQ�\DQJ�XQJJXO�

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�SDGD�XML�VWDWLVWLN�W�GDSDW�GLOLKDW�EDKZD�QLODL�QLODL�

3URE��SDGD�YDULDEOH�SXSXN�VHEHVDU������� OHELK�NHFLO GDUL������EHUGDVDUNDQ�KDVLO�

WHUVHEXW� EDKZD�SXSXN�EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� MXPODK�SURGXNVL��+DO� LQL�



��

PHQ\DWDNDQ� EDKZD� MLND� SXSXN� \DQJ� GLJXQDNDQ� EHUWDPEDK� �� VDN� PDND� MXPODK�

SURGXNVL� PHQJDODPL� NHQDLNDQ� VHEHVDU� ��� ELELW�� 6HEDOLNQ\D� MLND� SXSXN� \DQJ�

GLJXQDNDQ�EHUNXUDQJ���VDN�PDND�MXPODK�SURGXNVL�PHQJDODPL�SHQXUXQDQ�VHEHVDU�

��� ELELW��

3HQHOLWLDQ�WHUGDKXOX�\DQJ�VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�LQL�\DLWX�SHQHOLWLDQ�

\DQJ� GLODNXNDQ� ROHK 6DUL� HW� DO� �������PHQ\DWDNDQ� EDKZD� IDNWRU� SURGXNVL� \DQJ�

EHUSHQJDUXK�WHUKDGDS�SURGXNVL�\DLWX�SXSXN�

0HQXUXW�1\DMDQJ� ������� EDKZD� SHPXSXNDQ� \DQJ� OHQJNDS� GDQ� EHULPEDQJ�

VDQJDW�PHPSHQJDUXKL�SHUWXPEXKDQ�GDQ�KDVLO�WDQDPDQ�NDUHQD�GDSDW�PHQDPEDK�GDQ�

PHQJHPEDOLNDQ�XQVXU�KDUD�\DQJ� WHODK�KLODQJ�EDLN� WHUFXFL�PDXSXQ�\DQJ� WHUEDZD�

VDDW�SDQHQ�

+LSRWHVLV� �� �� 'LGXJD� EDKZD� WHQDJD� NHUMD� EHUSHQJDUXK� VHFDUD� VLJQLILNDQ�

WHUKDGDS�SURGXNVL�ELELW�UDPEXWDQ

7HQDJD�NHUMD�PHUXSDNDQ�RUDQJ�\DQJ�PHPLOLNL�NHPDPSXDQ�GDODP�PHQJRODK�GDQ�

PHQ\HOHVDLNDQ� VHODPD� SURVHV� SURGXNVL� KLQJJD� PHQMDGL� RXWSXW� \DQJ� EHUQLODL�

PDNVLPDO� 7HQDJD� NHUMD� \DQJ� KDQGDO� GDQ� PHPLOLNL� NHPDPSXDQ� VNLO� GDODP� KDO�

SHUWDQLDQ� PHUXSDNDQ� SHQXQMDQJ� WHUVHQGLUL� GDODP� SURVHV� SURGXNVL�� 6NLO� GDQ�

NHPDPSXDQ� \DQJ� KDQGDO� VHUWD� ZDZDVDQ� PHQJHQDL� SURVHV� SHQDQDPDQ� VDQJDW�

GLEXWXKNDQ��

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� SDGD� XML VWDWLVWLN� W� EDKZD� QLODL� SURE�� SDGD�

YDULDEOH�WHQDJD�NHUMD�\DLWX��������OHELK�NHFLO�GDUL������EHUGDVDUNDQ�KDVLO�WHUVHEXW�

GDSDW� GLNHWDKXL� EDKZD� WHQDJD� NHUMD EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� MXPODK�

SURGXNVL�� +DO� LQL� GLQ\DWDNDQ� EDKZD� MLND� WHQDJD� NHUMD� EHUWDPEDK �� RUDQJ�PDND�
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MXPODK�SURGXNVL�PHQJDODPL�NHQDLNNDQ�VHEHVDU� ��� ELELW��6HEDOLNQ\D� MLND� WHQDJD�

NHUMD�EHUNXUDQJ���RUDQJ�PDND�MXPODK�SURGXNVL�PHQJDODPL�SHQXUXQDQ�VHEHVDU����

ELELW�

3HQHOLWLDQ�WHUGDKXOX�\DQJ�VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�LQL�\DLWX�SHQHOLWLDQ�

\DQJ� GLODNXNDQ� ROHK�1HRQERWD�	�.XQH ������ PHQ\DWDNDQ� EDKZD� WHQDJD� NHUMD�

VHFDUD� ODQJVXQJ� EHUSHQJDUXK� SRVLWLI� VLJQLILNDQ� WHUKDGDS� SURGXNVL�� /XELV� �������

\DQJ�PHQ\DWDNDQ�EDKZD�WHQDJD�NHUMD�VHFDUD�SDUVLDO�PDXSXQ�VLPXOWDQ�EHUSHQJDUXK�

SRVLWLI�VLJQLILNDQ�WHUKDGDS�MXPODK�KDVLO�SURGXNVL��

7HRUL�\DQJ�VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�LQL�\DLWX�WHRUL�\DQJ�GLNHPXNDDQ�

ROHK�'DYLG�5LFDUGR \DQJ�GLNHQDO�GHQJDQ�LVWLODK /DZ�RI�'LPLQLVKLQJ�WR�VFDOH DWDX�

³+XNXP� 7DPEDKDQ� +DVLO� \DQJ� 6HPDNLQ� %HUNXUDQJ´�� 7HRUL� LQL� PHQMHODVNDQ�

PHQJHQDL�VLIDW�SRNRN�GDUL�KXEXQJDQ�WLQJNDW�SURGXNVL�GDQ�WHQDJD�NHUMD��7HRUL�'DYLG�

5LFDUGR� PHQ\DWDNDQ� EDKZD� MLND� SHQDPEDKDQ� LQSXW� �WHQDJD� NHUMD�� VHFDUD� WHUXV�

PHQHUXV�GDODP�MXPODK�\DQJ�VDPD�VHPHQWDUD�LQSXW�\DQJ�ODLQ�WHWDS�PXOD�PXOD�DNDQ�

WHUMDGL�SHQDPEDKDQ�KDVLO�RXWSXW��SURGXNVL��\DQJ�PHOHELKL�SURSRVLRQDO��LQFUHDVLQJ�

UHWXUQV���$NDQ�WHWDSL�MLND�SDGD�WLWLN�WHUWHQWX�KDVLO�RXWSXW��SURGXNVL��\DQJ�GLSHURODK�

VHPDNLQ�ODPD�DNDQ�VHPDNLQ�EHUNXUDQJ�DWDX�EDKNDQ�WLGDN�PHPEHULNDQ�KDVLO�VDPD�

VHNDOL�GDQ�DNKLUQ\D�PHQMDGL�QHJDWLI�KDO�LQL�GLNDUHQDNDQ�WHUODOX�EDQ\DN�LQSXW��WHQDJD�

NHUMD��VHGDQJNDQ�WDPEDKDQ�KDVLOVHPDNDLQ�PHQXUXQ�

7HQDJD�NHUMD�SDGD�SURVHV�SURGXNVL�LQL�GLVHUDS�VHVXDL�GHQJDQ�NHEXWXKDQ�GDODP�

SURVHV�SHPELELWDQ�ELELW� UDPEXWDQ��7HQDJD�NHUMD� \DQJ�GLVHUDS�EHUVLIDW� VHPHQWDUD�

GDODP�DUWLDQ� MLND� WHQDJD�NHUMD�\DQJ�PHQJHOROD�VHGLNLW�PDND�MDODQ�\DQJ�GLWHPSXK�

\DLWX�PHQDPEDK� MDP�NHUMD�DWDX�PHQDPEDK� WHQDJD�NHUMD�VHVXDL�NHEXWXKDQ�GDODP�
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%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�GDQ�SHPEDKDVDQ�\DQJ� WHODK�GLSDSDUNDQ�VHEHOXPQ\D�

GHQJDQ�GHPLNLDQ�GDSDW GLWDULN�VXDWX�NHVLPSXODQ�VHEDJDL�EHULNXW�

�� 0RGDO�EHUSHQJDUXK�SRWLWLI�WLGDN�VLJQLILNDQ�WHUKDGDS�SURGXNVL�ELELW�UDPEXWDQ��

%HUGDVDUNDQ�KDVLO�XML�\DQJ�WHODK�GLSDSDUNDQ�SDGD�XML�VWDWLVWLN�W EDKZD�QLODL�3URE�

YDULDEHO PRGDO� \DLWX� ������� OHELK� NHFLO GDUL� �����EHUGDVDUNDQ�KDVLO� WHUVHEXW�

EDKZD� PRGDO� EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� MXPODK� SURGXNVL�� +DO� LQL�

GLWXQMXNNDQ�EDKZD� MLND� WHUMDGL�NHQDLNNDQ�PRGDO�\DQJ�GLNHOXDUNDQ�VHEHVDU� ��

UXSLDK�PDND� MXPODK�SURGXNVL�QDLN�VHEHVDU� ���� ELELW� VHEDOLNQ\D� MLND�PRGDO�

\DQJ� GLNHOXDUNDQ� EHUNXUDQJ� PDND� MXPODK� SURGXNVL� PHQXUXQ� VHEHVDU� ����

ELELW��
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%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�SDGD�XML�VWDWLVWLN�W�GDSDW�GLOLKDW�EDKZD�QLODL�QLODL�

3URE��SDGD�YDULDEOH�SXSXN�VHEHVDU�������� OHELK�NHFLO�GDUL�������EHUGDVDUNDQ�

KDVLO�WHUVHEXW�EDKZD�SXSXN�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�MXPODK�SURGXNVL��

+DO�LQL�GLNDUHQDNDQ�EDKZD�MLND�SXSXN�\DQJ�GLJXQDNDQ�EHUWDPEDK���VDN�PDND�

MXPODK�SURGXNVL�PHQJDODPL�NHQDLNDQ��EHJLWXSXQ�VHEDOLNQ\D�MLND�SXSXN�\DQJ�

GLJXQDNDQ�EHUNXUDQJ���VDN�PDND�MXPODK�SURGXNVL�PHQJDODPL�SHQXUXQDQ�

�� 7HQDJD� NHUMD� EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� SURGXNVL� ELELW� UDPEXWDQ��

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�SDGD�XML�VWDWLVWLN�W�EDKZD�QLODL�SURE��SDGD�YDULDEOH�
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GLNHWDKXL� EDKZD� WHQDJD� NHUMD EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� MXPODK�

SURGXNVL��+DO�LQL�GLQ\DWDNDQ�EDKZD�MLND�WHQDJD�NHUMD�EHUWDPEDK���RUDQJ�PDND�

MXPODK� SURGXNVL� PHQJDODPL� NHQDLNNDQ� VHEHVDU� ��� ELELW�� 6HEDOLNQ\D� MLND�

WHQDJD�NHUMD�EHUNXUDQJ���RUDQJ�PDND�MXPODK�SURGXNVL�PHQJDODPL�SHQXUXQDQ�

VHEHVDU���� ELELW�
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%HEHUDSD�VDUDQ�\DQJ�DNDQ�SHQXOLV�EHULNDQ�VHKXEXQJDQ�GHQJDQ�SHQHOLWLDQ�LQL�DGDODK�

VHEDJDL�EHULNXW�

�� .HXQWXQJDQ� SDGD� XVDKDWDQL� WLGDN� GLWHQWXNDQ� GDUL� KDVLO� SURGXNVL� VDMD� ROHK�

NDUHQD� LWX� SHWDQL� SHUOX� PHQJDPELO� NHELMDNDQ� ELGDQJ� SHUWDQLDQ� XQWXN� WHWDS�

PHODNXNDQ�FDPSXU�WDQJDQ�VHSHUOXQ\D�GDODP�PHQHWDSNDQ�KDUJD�KDUJD��

�� 3HWDQL�DJDU�NLUDQ\D�PHOLKDW�GDQ�PHPSHUKDWLNDQ�ELELW�\DQJ�GLSURGXNVLQ\D�DJDU�

NRQVXPHQ�ELVD�SXDV�GHQJDQ�KDVLO�

�� 3HPLOLN� XVDKDWDQL� �3HWDQL�� DJDU� NLUDQ\D� PHPSHUKDWLNDQ� SHUNHPEDQJDQ�

SHUVDLQJDQ� GDODP� EHUXVDKD� GDODP� SHPDVDUDQ�PDXSXQ� GDODP� KDVLO� SURGXNVL�

DJDU�XVDKD�WDQL�\DQJ�GLEXDW�WLGDN�GDODP�PDVD�NHWHUWLQJJDODQ�HNRQRPL�GDODP�

SHPDVDUDQ�GDQ�SURGXNVL�
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1DJDZXWXQJ�.DEXSDWHQ�/HPEDWD��%XDQD�6DLQV�����������±���
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-,,$�����������±����
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