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$EVWUDNVL�

(XJHQH� %DUGDFK� GDODP� WXOLVDQQ\D� PHQJDWDNDQ� EDKZD�

SHQXOLV� \DQJ� OHELK� DZDO� PHPEHULNDQ� SHUKDWLDQ� WHUKDGDS�

PDVDODK� LPSOHPHQWDVL� LDODK� 'RXJODV� 5�� %XQNHU� GDODP�

SHQ\DMLDQQ\D�GL�GHSDQ�WKH�$PHULFDQ�$VVRFLDWLRQ�IRU�WKH�

$GYDQFHPHQW�RI�6FLHQFH�SDGD�WDKXQ�������3DGD�VDDW�LWX�

GLVDMLNDQ�XQWXN�SHUWDPD�NDOL�VHFDUD�NRQVHSWXDO�WHQWDQJ�

SURVHV� LPSOHPHQWDVL� NHELMDNDQ� VHEDJDL� VXDWX� IHQRPHQD�

VRVLDO�SROLWLN��(GZDUG�,,,������������.RQVHS�WHUVHEXW�

NHPXGLDQ� VHPDNLQ� PDUDN� GLELFDUDNDQ� VHLULQJ� GHQJDQ�

EDQ\DNQ\D� SDNDU� \DQJ� PHPEHULNDQ� NRQWULEXVL� SHPLNLUDQ�

PHQJHQDL� LPSOHPHQWDVL� NHELMDNDQ� VHEDJDL� VDODK� VDWX�

WDKDS�GDUL�SURVHV�NHELMDNDQ��:DKDE�GDQ�EHEHUDSD�SHQXOLV�

PHQHPSDWNDQ� WDKDS� LPSOHPHQWDVL� NHELMDNDQ� SDGD� SRVLVL�

\DQJ� EHUEHGD�� QDPXQ� SDGD� SULQVLSQ\D� VHWLDS� NHELMDNDQ�

SXEOLN� VHODOX� GLWLQGDNODQMXWL� GHQJDQ� LPSOHPHQWDVL�

NHELMDNDQ� �:DKDE�� ������ ������ 2OHK� NDUHQD� LWX��

LPSOHPHQWDVL� PHUXSDNDQ� WDKDS� \DQJ� VDQJDW� PHQHQWXNDQ�

GDODP� SURVHV� NHELMDNDQ� �5LSOH\� GDQ� )UDQNOLQ�� ������

GDODP�7DULJDQ������������:LEDZD�GNN��������������

��

$�� 3HQGDKXOXDQ�

�3HUQ\DWDDQ� (GZDUGV� ,,,� ������� ��� EDKZD� WDQSD�

LPSOHPHQWDVL� \DQJ� HIHNWLI� PDND� NHSXWXVDQ� SHPEXDW�

NHELMDNDQ� WLGDN� DNDQ� EHUKDVLO� GLODNVDQDNDQ��

,PSOHPHQWDVL� NHELMDNDQ� DGDODK� DNWLYLWDV� \DQJ� WHUOLKDW�
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VHWHODK� GLNHOXDUNDQ� SHQJDUDKDQ� \DQJ� VDK� GDUL� VXDWX�

NHELMDNDQ� \DQJ� PHOLSXWL� XSD\D� PHQJHOROD� LQSXW� XQWXN�

PHQJKDVLONDQ�RXWSXW�DWDX�RXWFRPHV�EDJL�PDV\DUDNDW��

7DKDS�LPSOHPHQWDVL�NHELMDNDQ�GDSDW�GLFLULNDQ�GDQ�

GLEHGDNDQ� GHQJDQ� WDKDS� SHPEXDWDQ� NHELMDNDQ�� 3HPEXDWDQ�

NHELMDNDQ�GL�VDWX�VLVL�PHUXSDNDQ�SURVHV� \DQJ� PHPLOLNL�

ORJLND� ERWWRP�XS�� GDODP� DUWL� SURVHV� NHELMDNDQ� GLDZDOL�

GHQJDQ� SHQ\DPSDLDQ� DVSLUDVL�� SHUPLQWDDQ� DWDX� GXNXQJDQ�

GDUL� PDV\DUDNDW�� 6HGDQJNDQ� LPSOHPHQWDVL� NHELMDNDQ� GL�

VLVL�ODLQ�GL�GDODPQ\D� PHPLOLNL�ORJLND� WRS�GRZQ�� GDODP�

DUWL� SHQXUXQDQ� DOWHUQDWLI� NHELMDNDQ� \DQJ� DEVWUDN� DWDX�

PDNUR� PHQMDGL� WLQGDNDQ� NRQNULW� DWDX� PLNUR� �:LEDZD��

����������

�

%�� 3HPEDKDVDQ�

���3HQJHUWLDQ�

*ULQGOH� ������� ��� PHQ\DWDNDQ�� LPSOHPHQWDVL�

PHUXSDNDQ�SURVHV�XPXP�WLQGDNDQ�DGPLQLVWUDWLI�\DQJ�GDSDW�

GLWHOLWL� SDGD� WLQJNDW� SURJUDP� WHUWHQWX�� 6HGDQJNDQ� 9DQ�

0HWHU� GDQ� +RUQ� �:LEDZD�� GNN��� ������ ���� PHQ\DWDNDQ�

EDKZD� LPSOHPHQWDVL� NHELMDNDQ� PHUXSDNDQ� WLQGDNDQ� \DQJ�

GLODNXNDQ� ROHK� SHPHULQWDK� GDQ� VZDVWD� EDLN� VHFDUD�

LQGLYLGX�PDXSXQ�VHFDUD�NHORPSRN�\DQJ�GLPDNVXGNDQ�XQWXN�

PHQFDSDL� WXMXDQ�� *ULQGOH� ������� ��� PHQDPEDKNDQ� EDKZD�

SURVHV� LPSOHPHQWDVL� EDUX� DNDQ� GLPXODL� DSDELOD� WXMXDQ�

GDQ� VDVDUDQ� WHODK� GLWHWDSNDQ�� SURJUDP� NHJLDWDQ� WHODK�

WHUVXVXQ�GDQ�GDQD�WHODK�VLDS�GDQ�WHODK�GLVDOXUNDQ�XQWXN�

PHQFDSDL�VDVDUDQ��

0HQXUXW� /DQH�� LPSOHPHQWDVL� VHEDJDL� NRQVHS� GDSDW�

GLEDJL�NH�GDODP�GXD�EDJLDQ��3HUWDPD��LPSOHPHQWDWLRQ� �)�

�,QWHQWLRQ��2XWSXW��2XWFRPH���6HVXDL�GHILQLVL�WHUVHEXW��
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LPSOHPHQWDVL�PHUXSDNDQ�IXQJVL�\DQJ�WHUGLUL�GDUL�PDNVXG�

GDQ�WXMXDQ��KDVLO�VHEDJDL�SURGXN�GDQ�KDVLO�GDUL�DNLEDW��

.HGXD�� LPSOHPHQWDVL� PHUXSDNDQ� SHUVDPDDQ� IXQJVL� GDUL�

LPSOHPHQWDWLRQ�  � )� �3ROLF\�� )RUPDWRU�� ,PSOHPHQWRU��

,QLWLDWRU�� 7LPH��� 3HQHNDQDQ� XWDPD� NHGXD� IXQJVL� LQL�

DGDODK� NHSDGD� NHELMDNDQ� LWX� VHQGLUL�� NHPXGLDQ� KDVLO�

\DQJ� GLFDSDL� GDQ� GLODNVDQDNDQ� ROHK� LPSOHPHQWRU� GDODP�

NXUXQ�ZDNWX�WHUWHQWX��6DEDWLHU����������������

,PSOHPHQWDVL� NHELMDNDQ� PHQJKXEXQJNDQ� DQWDUD�

WXMXDQ�NHELMDNDQ�GDQ�UHDOLVDVLQ\D�GHQJDQ�KDVLO�NHJLDWDQ�

SHPHULQWDK��+DO� LQL�VHVXDL�GHQJDQ�SDQGDQJDQ�9DQ� 0HWHU�

GDQ� +RUQ� �*ULQGOH�� ������ ��� EDKZD� WXJDV� LPSOHPHQWDVL�

DGDODK� PHPEDQJXQ� MDULQJDQ� \DQJ� PHPXQJNLQNDQ� WXMXDQ�

NHELMDNDQ� SXEOLN� GLUHDOLVDVLNDQ� PHODOXL� DNWLYLWDV�

LQVWDQVL�SHPHULQWDK�\DQJ�PHOLEDWNDQ�EHUEDJDL�SLKDN�\DQJ�

EHUNHSHQWLQJDQ��SROLF\�VWDNHKROGHUV���

���3HUVSHNWLI�,PSOHPHQWDVL�.HELMDNDQ�

,PSOHPHQWDVL�NHELMDNDQ�SXEOLN�GDSDW�GLOLKDW�GDUL�

EHEHUDSD� SHUVSHNWLI� DWDX� SHQGHNDWDQ�� 6DODK� VDWXQ\D�

LDODK� LPSOHPHQWDWLRQ� SUREOHPV� DSSURDFK� \DQJ�

GLSHUNHQDONDQ� ROHK� (GZDUGV� ,,,� ������� ������� (GZDUGV�

,,,� PHQJDMXNDQ� SHQGHNDWDQ� PDVDODK� LPSOHPHQWDVL� GHQJDQ�

WHUOHELK� GDKXOX� PHQJHPXNDNDQ� GXD� SHUWDQ\DDQ� SRNRN��

\DNQL�� �L�� IDNWRU� DSD� \DQJ� PHQGXNXQJ� NHEHUKDVLODQ�

LPSOHPHQWDVL� NHELMDNDQ"� GDQ� �LL�� IDNWRU� DSD� \DQJ�

PHQJKDPEDW� NHEHUKDVLODQ� LPSOHPHQWDVL� NHELMDNDQ"�

%HUGDVDUNDQ�NHGXD�SHUWDQ\DDQ�WHUVHEXW�GLUXPXVNDQ�HPSDW�

IDNWRU�\DQJ�PHUXSDNDQ�V\DUDW�XWDPD�NHEHUKDVLODQ�SURVHV�

LPSOHPHQWDVL�� \DNQL� NRPXQLNDVL�� VXPEHU� GD\D�� VLNDS�

ELURNUDVL� DWDX� SHODNVDQD� GDQ� VWUXNWXU� RUJDQLVDVL��

WHUPDVXN� WDWD� DOLUDQ� NHUMD� ELURNUDVL�� (PSDW� IDNWRU�
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WHUVHEXW� PHQMDGL� NULWHULD� SHQWLQJ� GDODP� LPSOHPHQWDVL�

VXDWX�NHELMDNDQ��

.RPXQLNDVL�VXDWX�SURJUDP�KDQ\D�GDSDW�GLODNVDQDNDQ�

GHQJDQ�EDLN�DSDELOD�MHODV�EDJL�SDUD�SHODNVDQD��+DO�LQL�

PHQ\DQJNXW� SURVHV� SHQ\DPSDLDQ� LQIRUPDVL�� NHMHODVDQ�

LQIRUPDVL� GDQ� NRQVLVWHQVL� LQIRUPDVL� \DQJ� GLVDPSDLNDQ��

6XPEHU� GD\D�� PHOLSXWL� HPSDW� NRPSRQHQ� \DLWX� VWDI� \DQJ�

FXNXS��MXPODK�GDQ�PXWX���LQIRUPDVL�\DQJ�GLEXWXKNDQ�JXQD�

SHQJDPELODQ� NHSXWXVDQ�� NHZHQDQJDQ� \DQJ� FXNXS� JXQD�

PHODNVDQDNDQ� WXJDV� DWDX� WDQJJXQJ� MDZDE� GDQ� IDVLOLWDV�

\DQJ�GLEXWXKNDQ�GDODP�SHODNVDQDDQ��'LVSRVLVL�DWDX�VLNDS�

SHODNVDQD� PHUXSDNDQ� NRPLWPHQ� SHODNVDQD� WHUKDGDS�

SURJUDP�� 6WUXNWXU� ELURNUDVL� GLGDVDUNDQ� SDGD� VWDQGDUG�

RSHUDWLQJ�SURVHGXUH�\DQJ�PHQJDWXU�WDWD�DOLUDQ�SHNHUMDDQ�

GDQ�SHODNVDQDDQ�NHELMDNDQ��

8QWXN�PHPSHUODQFDU�LPSOHPHQWDVL� NHELMDNDQ��SHUOX�

GLODNXNDQ� GLVHPLQDVL� GHQJDQ� EDLN�� 6\DUDW� SHQJHORODDQ�

GLVHPLQDVL� NHELMDNDQ� DGD� HPSDW�� \DNQL�� ���� DGDQ\D�

UHVSHN�DQJJRWD�PDV\DUDNDW�WHUKDGDS�RWRULWDV�SHPHULQWDK�

XQWXN� PHQMHODVNDQ� SHUOXQ\D� VHFDUD� PRUDO� PHPDWXKL�

XQGDQJ�XQGDQJ� \DQJ� GLEXDW� ROHK� SLKDN� EHUZHQDQJ�� ����

DGDQ\D� NHVDGDUDQ� XQWXN� PHQHULPD� NHELMDNDQ�� .HVDGDUDQ�

GDQ� NHPDXDQ� PHQHULPD� GDQ� PHODNVDQDNDQ� NHELMDNDQ�

WHUZXMXG� PDQDNDOD� NHELMDNDQ� GLDQJJDS� ORJLV�� ����

NH\DNLQDQ� EDKZD� NHELMDNDQ� GLEXDW� VHFDUD� VDK�� ����

DZDOQ\D� VXDWX� NHELMDNDQ� GLDQJJDS� NRQWURYHUVLDO�� QDPXQ�

GHQJDQ� EHUMDODQQ\D� ZDNWX� PDND� NHELMDNDQ� WHUVHEXW�

GLDQJJDS�VHEDJDL�VHVXDWX�\DQJ�ZDMDU��

0HQXUXW� 0D]PDQLDQ� GDQ� 6DEDWLHU� ������� ����

WHUGDSDW� GXD� SHUVSHNWLI� GDODP� DQDOLVLV� LPSOHPHQWDVL��

\DLWX� SHUVSHNWLI� DGPLQLVWUDVL� SXEOLN� GDQ� SHUVSHNWLI�
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LOPX� SROLWLN�� 0HQXUXW� SHUVSHNWLI� DGPLQLVWUDVL� SXEOLN��

LPSOHPHQWDVL� SDGD� DZDOQ\D� GLOLKDW� VHEDJDL� SHODNVDQDDQ�

NHELMDNDQ�VHFDUD�WHSDW�GDQ�HILVLHQ��1DPXQ��SDGD� DNKLU�

3HUDQJ�'XQLD�,,�EHUEDJDL�SHQHOLWLDQ�DGPLQLVWUDVL�QHJDUD�

PHQXQMXNNDQ� EDKZD� WHUQ\DWD� DJHQ� DGPLQLVWUDVL� SXEOLN�

WLGDN�KDQ\D�GLSHQJDUXKL�ROHK�PDQGDW�UHVPL��WHWDSL�MXJD�

ROHK�WHNDQDQ�GDUL�NHORPSRN�NHSHQWLQJDQ��DQJJRWD�OHPEDJD�

OHJLVODWLI� GDQ� EHUEDJDL� IDNWRU� GDODP� OLQJNXQJDQ�

SROLWLV��

3HUVSHNWLI� LOPX� SROLWLN� PHQGDSDW� GXNXQJDQ� GDUL�

SHQGHNDWDQ� VLVWHP� WHUKDGDS� NHKLGXSDQ� SROLWLN��

3HQGHNDWDQ� LQL� VHRODK�RODK� PHPDWDKNDQ� SHUVSHNWLI�

RUJDQLVDVL� GDODP� DGPLQLVWUDVL� SXEOLN� GDQ� PXODL�

PHPEHULNDQ� SHUKDWLDQ� WHUKDGDS� SHQWLQJQ\D� LQSXW� GDUL�

OXDU� DUHQD� DGPLQLVWUDVL�� VHSHUWL� NHWHQWXDQ�

DGPLQLVWUDWLI�� SHUXEDKDQ� SUHIHUHQVL� SXEOLN�� WHNQRORJL�

EDUX�GDQ�SUHIHUHQVL�PDV\DUDNDW��3HUVSHNWLI�LQL�WHUIRNXV�

SDGD� SHUWDQ\DDQ� GDODP� DQDOLVLV� LPSOHPHQWDVL�� \DLWX�

VHEHUDSD� MDXK� NRQVLVWHQVL� DQWDUD� RXWSXW� NHELMDNDQ�

GHQJDQ�WXMXDQQ\D��

5LSOH\� PHPSHUNHQDONDQ� SHQGHNDWDQ�³NHSDWXKDQ´�GDQ�

SHQGHNDWDQ� ³IDNWXDO´� GDODP� LPSOHPHQWDVL� NDELMDNDQ�

�5LSOH\� 	� )UDQNOLQ�� ������ ����� 3HQGHNDWDQ� NHSDWXKDQ�

PXQFXO�GDODP�OLWHUDWXU�DGPLQLVWUDVL�SXEOLN��3HQGHNDWDQ�

LQL� PHPXVDWNDQ� SHUKDWLDQ� SDGD� WLQJNDW� NHSDWXKDQ� DJHQ�

DWDX� LQGLYLGX� EDZDKDQ� WHUKDGDS� DJHQ� DWDX� LQGLYLGX�

DWDVDQ�� 3HUVSHNWLI� NHSDWXKDQ� PHUXSDNDQ� DQDOLVLV�

NDUDNWHU� GDQ� NXDOLWDV� SHULODNX� RUJDQLVDVL�� 0HQXUXW�

5LSOH\��SDOLQJ�WLGDN�WHUGDSDW�GXD�NHNXUDQJDQ�SHUVSHNWLI�

NHSDWXKDQ��\DNQL������EDQ\DN�IDNWRU�QRQ�ELURNUDWLV�\DQJ�

EHUSHQJDUXK�WHWDSL�MXVWUX�NXUDQJ�GLSHUKDWLNDQ��GDQ�����
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DGDQ\D� SURJUDP� \DQJ� WLGDN� GLGHVDLQ� GHQJDQ� EDLN��

3HUVSHNWLI� NHGXD� DGDODK� SHUVSHNWLI� IDNWXDO� \DQJ�

EHUDVXPVL� EDKZD� WHUGDSDW� EDQ\DN� IDNWRU� \DQJ�

PHPSHQJDUXKL� SURVHV� LPSOHPHQWDVL� NHELMDNDQ� \DQJ�

PHQJKDUXVNDQ�LPSOHPHQWRU�DJDU�OHELK�OHOXDVD�PHQJDGDNDQ�

SHQ\HVXDLDQ��

.HGXD� SHUVSHNWLI� WHUVHEXW� WLGDN� NRQWUDGLNWLI��

WHWDSL� VDOLQJ� PHOHQJNDSL� VDWX� VDPD� ODLQ�� 6HFDUD�

HPSLULN�� SHUVSHNWLI� NHSDWXKDQ� PXODL� PHQJDNXL� DGDQ\D�

IDNWRU� HNVWHUQDO� RUJDQLVDVL� \DQJ� MXJD� PHPSHQJDUXKL�

NLQHUMD� DJHQ� DGPLQLVWUDWLI�� .HFHQGHUXQJDQ� LWX� VDPD�

VHNDOL� WLGDN� EHUWHQWDQJDQ� GHQJDQ� SHUVSHNWLI� IDNWXDO�

\DQJ� MXJD� PHPIRNXVNDQ� SHUKDWLDQ� SDGD� EHUEDJDL� IDNWRU�

QRQ�RUJDQLVDVLRQDO� \DQJ� PHPSHQJDUXKL� LPSOHPHQWDVL�

NHELMDNDQ��*ULQGOH������������

%HUGDVDUNDQ� SHQGHNDWDQ� NHSDWXKDQ� GDQ� SHQGHNDWDQ�

IDNWXDO� GDSDW� GLQ\DWDNDQ� EDKZD� NHEHUKDVLODQ� NHELMDNDQ�

VDQJDW� GLWHQWXNDQ� ROHK� WDKDS� LPSOHPHQWDVL� GDQ�

NHEHUKDVLODQ� SURVHV� LPSOHPHQWDVL� GLWHQWXNDQ� ROHK�

NHPDPSXDQ�LPSOHPHQWRU��\DLWX������NHSDWXKDQ�LPSOHPHQWRU�

PHQJLNXWL�DSD� \DQJ�GLSHULQWDKNDQ�ROHK�DWDVDQ��GDQ� ����

NHPDPSXDQ�LPSOHPHQWRU�PHODNXNDQ�DSD�\DQJ�GLDQJJDS�WHSDW�

VHEDJDL� NHSXWXVDQ� SULEDGL� GDODP� PHQJKDGDSL� SHQJDUXK�

HNVWHUQDO� GDQ� IDNWRU� QRQ�RUJDQLVDVLRQDO�� DWDX�

SHQGHNDWDQ�IDNWXDO��

.HEHUKDVLODQ� NHELMDNDQ� DWDX� SURJUDP� MXJD� GLNDML�

EHUGDVDUNDQ� SHUVSHNWLI� SURVHV� LPSOHPHQWDVL� GDQ�

SHUVSHNWLI� KDVLO�� 3DGD� SHUVSHNWLI� SURVHV�� SURJUDP�

SHPHULQWDK� GLNDWDNDQ� EHUKDVLO� MLND� SHODNVDQDDQQ\D�

VHVXDL� GHQJDQ� SHWXQMXN� GDQ� NHWHQWXDQ� SHODNVDQDDQ� \DQJ�

GLEXDW�ROHK�SHPEXDW�SURJUDP�\DQJ�PHQFDNXS� DQWDUD�ODLQ�
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FDUD�SHODNVDQDDQ��DJHQ�SHODNVDQD��NHORPSRN�VDVDUDQ�GDQ�

PDQIDDW� SURJUDP�� 6HGDQJNDQ� SDGD� SHUVSHNWLI� KDVLO��

SURJUDP�GDSDW�GLQLODL�EHUKDVLO�PDQDNDOD�SURJUDP�PHPEDZD�

GDPSDN� VHSHUWL� \DQJ� GLLQJLQNDQ�� 6XDWX� SURJUDP� PXQJNLQ�

VDMD�EHUKDVLO� GLOLKDW�GDUL�VXGXW�SURVHV��WHWDSL� EROHK�

MDGL�JDJDO� GLWLQMDX�GDUL�GDPSDN� \DQJ�GLKDVLONDQ��DWDX�

VHEDOLNQ\D��

���0RGHO�,PSOHPHQWDVL�.HELMDNDQ�

0HQXUXW� 6DEDWLHU� ������� �������� WHUGDSDW� GXD�

PRGHO�\DQJ�EHUSDFX�GDODP�WDKDS�LPSOHPHQWDVL�NHELMDNDQ��

\DNQL�PRGHO�WRS�GRZQ�GDQ�PRGHO�ERWWRP�XS��.HGXD�PRGHO�

LQL� WHUGDSDW� SDGD� VHWLDS� SURVHV� SHPEXDWDQ� NHELMDNDQ��

0RGHO�HOLW��PRGHO�SURVHV�GDQ�PRGHO�LQNUHPHQWDO�GLDQJJDS�

VHEDJDL�JDPEDUDQ�SHPEXDWDQ�NHELMDNDQ�EHUGDVDUNDQ�PRGHO�

WRS� GRZQ�� 6HGDQJNDQ� JDPEDUDQ� PRGHO� ERWWRP� XS� GDSDW�

GLOLKDW�SDGD�PRGHO�NHORPSRN�GDQ�PRGHO�NHOHPEDJDDQ��

*ULQGOH� ������� ������ PHPSHUNHQDONDQ� PRGHO�

LPSOHPHQWDVL� VHEDJDL� SURVHV� SROLWLN� GDQ� DGPLQLVWUDVL��

0RGHO� WHUVHEXW� PHQJJDPEDUNDQ� SURVHV� SHQJDPELODQ�

NHSXWXVDQ� \DQJ� GLODNXNDQ� ROHK� EHUDJDP� DNWRU�� GLPDQD�

NHOXDUDQ� DNKLUQ\D� GLWHQWXNDQ� ROHK� EDLN� PDWHUL� SURJUDP�

\DQJ� WHODK� GLFDSDL� PDXSXQ� PHODOXL� LQWHUDNVL� SDUD�

SHPEXDW�NHSXWXVDQ�GDODP�NRQWHNV�SROLWLN�DGPLQLVWUDWLI��

3URVHV� SROLWLN� GDSDW� WHUOLKDW� PHODOXL� SURVHV�

SHQJDPELODQ� NHSXWXVDQ� \DQJ� PHOLEDWNDQ� EHUEDJDL� DNWRU�

NHELMDNDQ�� VHGDQJNDQ� SURVHV� DGPLQLVWUDVL� WHUOLKDW�

PHODOXL� SURVHV� XPXP� PHQJHQDL� DNVL� DGPLQLVWUDWLI� \DQJ�

GDSDW�GLWHOLWL�SDGD�WLQJNDW�SURJUDP�WHUWHQWX��

�

�

�
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*DPEDU����

,PSOHPHQWDWLRQ�DV�D�3ROLWLFDO�DQG�$GPLQLVWUDWLYH�

3URFHVV�

�0HULOHH�6��*ULQGOH��������3ROLWLFV�DQG�3ROLF\�

,PSOHPHQWDWLRQ�LQ�WKH�7KLUG�:RUOG��

3ULQFHWRQ�8QLYHUVLW\�3UHVV��1HZ�-HUVH\��S������
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7�%�� 6PLWK� PHQJDNXL�� NHWLND� NHELMDNDQ� WHODK�

GLEXDW��NHELMDNDQ�WHUVHEXW�KDUXV�GLLPSOHPHQWDVLNDQ�GDQ�

KDVLOQ\D� VHGDSDW� PXQJNLQ� VHVXDL� GHQJDQ� DSD� \DQJ�

GLKDUDSNDQ� ROHK� SHPEXDW� NHELMDNDQ� �1DNDPXUD� GDQ�

6PDOOZRRG�� ������ ���� 3DGD� JDPEDU� ��� WHUOLKDW� EDKZD�

VXDWX� NHELMDNDQ� PHPLOLNL� WXMXDQ� \DQJ� MHODV� VHEDJDL�

,PSOHPHQWLQJ�$FWLYLWLHV�

,QIOXHQFHG�E\��
�
D��&RQWHQW�RI�3ROLF\�

�� ,QWHUVWV�DIIHFWHG�
�� 7\SH�RI�EHQHILWV�
�� ([WHQW�RI�FKDQJH�HQYLVLRQHG�

�� 6LWH�RI�GHFLVLRQ�PDNLQJ�
�� 3URJUDP�LPSOHPHQWRUV�
�� 5HVRXUFHV�FRPPLWWHG�
�

E��&RQWH[W�,PSOHPHQWDWLRQ�
�� 3RZHU��LQWHUHVWV��DQG�VWUDWHJLHV�

RI�DFWRUV�LQYROYHG�
�� ,QVWLWXWLRQ�DQG�UHJLPH�
FKDUDFWHULVWLFV�

�� &RPSOLDQFH�DQG�
UHVSRQVLYHQHVV�

2XWFRPHV��

D��,PSDFW�RQ�VRFLHW\��
LQGLYLGXDOV��DQG�
JURXSV�

E��&KDQJH�DQG�LWV�
DFFHSWDQFH�

3ROLF\�*RDOV�

*RDOV�

DFKLHYHG"�

$FWLRQ�3URJUDPV�DQG�
,QGLYLGXDO�3URMHFWV�
'HVLJQHG�DQG�

)XQGHG�

3URJUDPV�
'HOLYHUHG�DV�

GHVLJQHG"�

0($685,1*�68&&(66�
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ZXMXG� RULHQWDVL� QLODL� NHELMDNDQ�� 7XMXDQ� LPSOHPHQWDVL�

NHELMDNDQ�GLIRUPXODVL�NH�GDODP�SURJUDP�DNVL�GDQ�SUR\HN�

WHUWHQWX� \DQJ� GLUDQFDQJ� GDQ� GLELD\DL�� 3URJUDP�

GLODNVDQDNDQ� VHVXDL� GHQJDQ� UHQFDQD�� ,PSOHPHQWDVL�

NHELMDNDQ� DWDX� SURJUDP� ±� VHFDUD� JDULV� EHVDU� ±�

GLSHQJDUXKL� ROHK� LVL� NHELMDNDQ� GDQ� NRQWHNV�

LPSOHPHQWDVL���

.HVHOXUXKDQ� LPSOHPHQWDVL� NHELMDNDQ� GLHYDOXDVL�

GHQJDQ�FDUD�PHQJXNXU�OXDUDQ�SURJUDP�EHUGDVDUNDQ�WXMXDQ�

NHELMDNDQ�� /XDUDQ� SURJUDP� GLOLKDW� PHODOXL� GDPSDNQ\D�

WHUKDGDS�VDVDUDQ�\DQJ�GLWXMX�EDLN�LQGLYLGX�GDQ�NHORPSRN�

PDXSXQ�PDV\DUDNDW��/XDUDQ�LPSOHPHQWDVL�NHELMDNDQ�DGDODK�

SHUXEDKDQ� GDQ� GLWHULPDQ\D� SHUXEDKDQ� ROHK� NHORPSRN�

VDVDUDQ��

�

*DPEDU����

0RGHO�/LQLHU�,PSOHPHQWDVL�.HELMDNDQ�

�GLNXWLS�GDUL�%DHGKRZL���������

�

�

�

�

�

�

�

�

�

�

� �

� �

�

,VX��
.HELMDNDQ�

'DODP�
$JHQGD�

7LGDN�

.HSXWXVDQ�
NHELMDNDQ�

7LGDN�DGD�
NHELMDNDQ�

6XNVHV�GLODNVDQDNDQ�

*DJDO�

3HUNXDW��
,QVWLWXVL�

7LQJNDWNDQ�

NHPDXDQ�
SROLWLN�

)DVH�$JHQGD� )DVH�.HSXWXVDQ� )DVH�3HODNVDQDDQ�
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3DGD� DVSHN� SHODNVDQDDQ�� WHUGDSDW� GXD� PRGHO�

LPSOHPHQWDVL�NHELMDNDQ�SXEOLN�\DQJ�HIHNWLI��\DLWX�PRGHO�

OLQLHU�GDQ�PRGHO�LQWHUDNWLI��OLKDW�%DHGKRZL�������������

3DGD�PRGHO�OLQLHU��IDVH�SHQJDPELODQ�NHSXWXVDQ�PHUXSDNDQ�

DVSHN� \DQJ� WHUSHQWLQJ�� VHGDQJNDQ� IDVH� SHODNVDQDDQ�

NHELMDNDQ� NXUDQJ� PHQGDSDW� SHUKDWLDQ� DWDX� GLDQJJDS�

VHEDJDL� WDQJJXQJ� MDZDE� NHORPSRN� ODLQ�� .HEHUKDVLODQ�

SHODNVDQDDQ� NHELMDNDQ� WHUJDQWXQJ� SDGD� NHPDPSXDQ�

LQVWDQVL� SHODNVDQD�� -LND� LPSOHPHQWDVL� NHELMDNDQ� JDJDO�

PDND� \DQJ� GLVDODKNDQ� ELDVDQ\D� DGDODK� SLKDN� PDQDMHPHQ�

\DQJ� GLDQJJDS� NXUDQJ� PHPLOLNL� NRPLWPHQ� VHKLQJJD� SHUOX�

GLODNXNDQ� XSD\D� \DQJ� OHELK� EDLN� XQWXN� PHQLQJNDWNDQ�

NDSDVLWDV�NHOHPEDJDDQ�SHODNVDQD��

-LND� PRGHO� LQWHUDNWLI� LPSOHPHQWDVL� NHELMDNDQ� GL�

DWDV� GLVDQGLQJNDQ� GHQJDQ� PRGHO� LPSOHPHQWDVL� NHELMDNDQ�

\DQJ� ODLQ�� NKXVXVQ\D� PRGHO� SURVHV� SROLWLN� GDQ�

DGPLQLVWUDVL�GDUL�*ULQGOH��WHUOLKDW�DGDQ\D�NHVDPDDQ�GDQ�

UHSUHVHQWDVL� HOHPHQ� \DQJ� PHQFLULNDQQ\D�� 7XMXDQ�

NHELMDNDQ�� SURJUDP� DNVL� GDQ� SUR\HN� WHUWHQWX� \DQJ�

GLUDQFDQJ� GDQ� GLELD\DL� PHQXUXW� *ULQGOH� PHQXQMXNNDQ�

XUJHQVL� IDVH� SHQJDPELODQ� NHSXWXVDQ� VHEDJDL� IDVH�

WHUSHQWLQJ� GDODP� PRGHO� OLQLHU� LPSOHPHQWDVL� NHELMDNDQ��

6HPHQWDUD� LWX�� HQDP� HOHPHQ� LVL� NHELMDNDQ� GLWDPEDK�

GHQJDQ�WLJD�HOHPHQ�NRQWHNV�LPSOHPHQWDVL�VHEDJDL�IDNWRU�

\DQJ� PHPSHQJDUXKL� DNWLYLWDV� LPSOHPHQWDVL� PHQXUXW�

*ULQGOH� PHQFLULNDQ� DGDQ\D� LQWHUDNVL� DQWDUD� SHQJDPELO�

NHELMDNDQ�� SHODNVDQD� NHELMDNDQ� GDQ� SHQJJXQD� NHELMDNDQ�

GDODP�PRGHO�LQWHUDNWLI���

%HJLWX� SXOD� LVWLODK� PRGHO� SURVHV� SROLWLN� GDQ�

SURVHV�DGPLQLVWUDVL�PHQXUXW�*ULQGOH��VHODLQ�PHQXQMXNNDQ�

GRPLQDVL�FLULQ\D�\DQJ�FHQGHUXQJ�OHELK�GHNDW�NHSDGD�FLUL�
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PRGHO� LQWHUDNWLI� LPSOHPHQWDVL� NHELMDNDQ�� MXJD�

PHQXQMXNNDQ� NHOHELKDQ� PRGHO� WHUVHEXW� GDODP� FDUD� \DQJ�

GLJXQDNDQ� XQWXN� PHQJXNXU� NHEHUKDVLODQ� LPSOHPHQWDVL�

NHELMDNDQ��EHVHUWD�RXWSXW�GDQ�RXWFRPHVQ\D��

6HODLQ� PRGHO� LPSOHPHQWDVL� NHELMDNDQ� GL� DWDV� 9DQ�

0HWHU� GDQ� 9DQ� +RUQ� PHQJHPEDQJNDQ� 0RGHO� 3URVHV�

,PSOHPHQWDVL� .HELMDNDQ�� �7DULJDQ�� ������ ����� .HGXDQ\D�

PHQHJXKNDQ� SHQGLULDQ� EDKZD� SHUXEDKDQ�� NRQWURO� GDQ�

NHSDWXKDQ� GDODP� EHUWLQGDN� PHUXSDNDQ� NRQVHS� SHQWLQJ�

GDODP� SURVHGXU� LPSOHPHQWDVL�� .HGXDQ\D� PHQJHPEDQJNDQ�

WLSRORJL� NHELMDNDQ� PHQXUXW�� �L�� MXPODK� SHUXEDKDQ� \DQJ�

DNDQ�GLKDVLONDQ��GDQ��LL��MDQJNDXDQ�DWDX�UXDQJ�OLQJNXS�

NHVHSDNDWDQ� PHQJHQDL� WXMXDQ� ROHK� EHUEDJDL� SLKDN� \DQJ�

WHUOLEDW�GDODP�SURVHV�LPSOHPHQWDVL��

7DQSD� PHQJXUDQJL� NUHGLELOLWDV� PRGHO� SURVHV�

LPSOHPHQWDVL� NHELMDNDQ� GDUL� 9DQ� 0HWHU� GDQ� 9DQ� +RUQ�

WHUOLKDW� EDKZD� HOHPHQ� \DQJ� PHQHQWXNDQ� NHEHUKDVLODQ�

SHQHUDSDQQ\D� WHUPDVXN� NH� GDODP� HOHPHQ� PRGHO� SURVHV�

SROLWLN� GDQ� DGPLQLVWUDVL� PHQXUXW� *ULQGOH�� .DWD� NXQFL�

\DNQL� SHUXEDKDQ�� NRQWURO� GDQ� NHSDWXKDQ� WHUPDVXN� GDODP�

GLPHQVL� LVL� NHELMDNDQ� GDQ� NRQWHNV� LPSOHPHQWDVL�

NHELMDNDQ��'HPLNLDQ�SXOD�GHQJDQ�WLSRORJL�NHELMDNDQ�\DQJ�

GLEXDW� ROHK� NHGXDQ\D� WHUPDVXN� GDODP� HOHPHQ� LVL�

NHELMDNDQ� GDQ� NRQWHNV� LPSOHPHQWDVL� PHQXUXW� *ULQGOH��

7LSRORJL� MXPODK� SHUXEDKDQ� \DQJ� GLKDVLONDQ� WHUPDVXN�

GDODP� HOHPHQ�LVL�NHELMDNDQ� GDQ�WLSRORJL� UXDQJ�OLQJNXS�

NHVHSDNDWDQ�WHUPDVXN�GDODP�NRQWHNV�LPSOHPHQWDVL���

6HMDODQ� GHQJDQ� SHQGDSDW� GL� DWDV�� .RUWHQ� �EDFD�

GDODP� 7DULJDQ�� ������ ���� PHPEXDW� 0RGHO� .HVHVXDLDQ�

LPSOHPHQWDVL� NHELMDNDQ� DWDX� SURJUDP� GHQJDQ� PHPDNDL�

SHQGHNDWDQ� SURVHV� SHPEHODMDUDQ�� 0RGHO� LQL� EHULQWLNDQ�
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NHVHVXDLDQ� DQWDUD� WLJD� HOHPHQ� \DQJ� DGD� GDODP�

SHODNVDQDDQ� SURJUDP�� \DLWX� SURJUDP� LWX� VHQGLUL��

SHODNVDQDDQ�SURJUDP�GDQ�NHORPSRN�VDVDUDQ�SURJUDP��

�

*DPEDU����

0RGHO�.HVHVXDLDQ�

�'LNXWLS�GDUL�'DYLG�&��.RUWHQ��������GDODP�7DULJDQ��K������

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

.RUWHQ� PHQ\DWDNDQ� EDKZD� VXDWX� SURJUDP� DNDQ�

EHUKDVLO� GLODNVDQDNDQ� MLND� WHUGDSDW� NHVHVXDLDQ� GDUL�

WLJD� XQVXU� LPSOHPHQWDVL� SURJUDP�� 3HUWDPD�� NHVHVXDLDQ�

DQWDUD� SURJUDP� GHQJDQ� SHPDQIDDW�� \DLWX� NHVHVXDLDQ�

DQWDUD�DSD�\DQJ�GLWDZDUNDQ�ROHK�SURJUDP�GHQJDQ�DSD�\DQJ�

GLEXWXKNDQ� ROHK� NHORPSRN� VDVDUDQ� �SHPDQIDDW��� .HGXD��

NHVHVXDLDQ�DQWDUD�SURJUDP�GHQJDQ�RUJDQLVDVL�SHODNVDQD��

\DLWX� NHVHVXDLDQ� DQWDUD� WXJDV� \DQJ� GLV\DUDWNDQ� ROHK�

352*5$0�

3(0$1)$$7� 25*$1,6$6,�

2XWSXW� 7XJDV�

7XQWXWDQ�

.HEXWXKDQ� .RPSHWHQVL�

3XWXVDQ�
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SURJUDP�GHQJDQ�NHPDPSXDQ�RUJDQLVDVL�SHODNVDQD��.HWLJD��

NHVHVXDLDQ�DQWDUD�NHORPSRN�SHPDQIDDW�GHQJDQ�RUJDQLVDVL�

SHODNVDQD�� \DLWX� NHVHVXDLDQ� DQWDUD� V\DUDW� \DQJ�

GLSXWXVNDQ� RUJDQLVDVL� XQWXN� GDSDW� PHPSHUROHK� RXWSXW�

SURJUDP�GHQJDQ�DSD� \DQJ�GDSDW�GLODNXNDQ� ROHK� NHORPSRN�

VDVDUDQ�SURJUDP��

%HUGDVDUNDQ�SROD�\DQJ�GLNHPEDQJNDQ�.RUWHQ��GDSDW�

GLSDKDPL� EDKZD� MLND� WLGDN� WHUGDSDW� NHVHVXDLDQ� DQWDUD�

WLJD� XQVXU� LPSOHPHQWDVL� NHELMDNDQ�� NLQHUMD� SURJUDP�

WLGDN�DNDQ�EHUKDVLO�VHVXDL�GHQJDQ�DSD�\DQJ�GLKDUDSNDQ��

-LND� RXWSXW� SURJUDP� WLGDN� VHVXDL� GHQJDQ� NHEXWXKDQ�

NHORPSRN� VDVDUDQ� MHODV� RXWSXWQ\D� WLGDN� GDSDW�

GLPDQIDDWNDQ�� -LND� RUJDQLVDVL� SHODNVDQD� SURJUDP� WLGDN�

PHPLOLNL�NHPDPSXDQ�PHODNVDQDNDQ�WXJDV�\DQJ�GLV\DUDWNDQ�

ROHK� SURJUDP� PDND� RUJDQLVDVLQ\D� WLGDN� GDSDW�

PHQ\DPSDLNDQ� RXWSXW� SURJUDP� GHQJDQ� WHSDW�� $WDX�� MLND�

V\DUDW� \DQJ� GLWHWDSNDQ� RUJDQLVDVL� SHODNVDQD� SURJUDP�

WLGDN� GDSDW� GLSHQXKL� ROHK� NHORPSRN� VDVDUDQ� PDND�

NHORPSRN�VDVDUDQ�WLGDN�PHQGDSDWNDQ�RXWSXW�SURJUDP��2OHK�

NDUHQD� LWX�� NHVHVXDLDQ� DQWDUD� WLJD� XQVXU� LPSOHPHQWDVL�

NHELMDNDQ� PXWODN� GLSHUOXNDQ� DJDU� SURJUDP� EHUMDODQ�

VHVXDL�GHQJDQ�UHQFDQD�\DQJ�WHODK�GLEXDW��

0RGHO� NHVHVXDLDQ� LPSOHPHQWDVL� NHELMDNDQ� \DQJ�

GLSHUNHQDONDQ�ROHK�.RUWHQ�PHPSHUND\D�PRGHO�LPSOHPHQWDVL�

NHELMDNDQ�\DQJ�ODLQ��+DO�LQL�GDSDW�GLSDKDPL�GDUL�NDWD�

NXQFL� NHVHVXDLDQ� \DQJ� GLJXQDNDQ�� 0HVNLSXQ� GHPLNLDQ��

HOHPHQ� \DQJ� GLVHVXDLNDQ� VDWX� VDPD� ODLQ� ±� SURJUDP��

SHPDQIDDW� GDQ� RUJDQLVDVL� ±� MXJD� VXGDK� WHUPDVXN� EDLN�

GDODP� GLPHQVL� LVL� NHELMDNDQ� �SURJUDP�� GDQ� GLPHQVL�

NRQWHNV�LPSOHPHQWDVL��RUJDQLVDVL��PDXSXQ�GDODP�RXWFRPHV�
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�SHPDQIDDW��SDGD�PRGHO�SURVHV�SROLWLN�GDQ�DGPLQLVWUDVL�

GDUL�*ULQGOH��

�

���.ULWHULD�3HQJXNXUDQ�,PSOHPHQWDVL�.HELMDNDQ�

0HQXUXW�*ULQGOH������������GDQ�4XDGH��������������

XQWXN� PHQJXNXU� NLQHUMD� LPSOHPHQWDVL� VXDWX� NHELMDNDQ�

SXEOLN� KDUXV� PHPSHUKDWLNDQ� YDULDEHO� NHELMDNDQ��

RUJDQLVDVL� GDQ� OLQJNXQJDQ�� 3HUKDWLDQ� LWX� SHUOX�

GLDUDKNDQ�NDUHQD�PHODOXL�SHPLOLKDQ�NHELMDNDQ�\DQJ�WHSDW�

PDND� PDV\DUDNDW� GDSDW� EHUSDUWLVLSDVL� PHPEHULNDQ�

NRQWULEXVL� \DQJ� RSWLPDO� XQWXN� PHQFDSDL� WXMXDQ� \DQJ�

GLLQJLQNDQ�� 6HODQMXWQ\D�� NHWLND� VXGDK� GLWHPXNDQ�

NHELMDNDQ� \DQJ� WHUSLOLK� GLSHUOXNDQ� RUJDQLVDVL�

SHODNVDQD�� NDUHQD� GL� GDODP� RUJDQLVDVL� DGD� NHZHQDQJDQ�

GDQ� EHUEDJDL� VXPEHU� GD\D� \DQJ� PHQGXNXQJ� SHODNVDQDDQ�

NHELMDNDQ� EDJL� SHOD\DQDQ� SXEOLN�� 6HGDQJNDQ� OLQJNXQJDQ�

NHELMDNDQ� WHUJDQWXQJ� SDGD� VLIDWQ\D� \DQJ� SRVLWLI� DWDX�

QHJDWLI��-LND�OLQJNXQJDQ�EHUSDQGDQJDQ�SRVLWLI�WHUKDGDS�

VXDWX� NHELMDNDQ� DNDQ� PHQJKDVLONDQ� GXNXQJDQ� SRVLWLI�

VHKLQJJD� OLQJNXQJDQ� DNDQ� EHUSHQJDUXK� WHUKDGDS�

NHVXNVHVDQ� LPSOHPHQWDVL� NHELMDNDQ�� 6HEDOLNQ\D�� MLND�

OLQJNXQJDQ� EHUSDQGDQJDQ� QHJDWLI� PDND� DNDQ� WHUMDGL�

EHQWXUDQ� VLNDS�� VHKLQJJD� SURVHV� LPSOHPHQWDVL� WHUDQFDP�

DNDQ� JDJDO�� /HELK� GDULSDGD� WLJD� DVSHN� WHUVHEXW��

NHSDWXKDQ� NHORPSRN� VDVDUDQ� NHELMDNDQ� PHUXSDNDQ� KDVLO�

ODQJVXQJ� GDUL� LPSOHPHQWDVL� NHELMDNDQ� \DQJ� PHQHQWXNDQ�

HIHNQ\D�WHUKDGDS�PDV\DUDNDW��

.ULWHULD� SHQJXNXUDQ� NHEHUKDVLODQ� LPSOHPHQWDVL�

PHQXUXW�5LSOH\�GDQ�)UDQNOLQ������������GLGDVDUNDQ�SDGD�

WLJD� DVSHN�� \DLWX�� ���� WLQJNDW� NHSDWXKDQ� ELURNUDVL�

WHUKDGDS�ELURNUDVL�GL�DWDVQ\D�DWDX�WLQJNDWDQ�ELURNUDVL�
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VHEDJDLPDQD� GLDWXU� GDODP� XQGDQJ�XQGDQJ�� ���� DGDQ\D�

NHODQFDUDQ� UXWLQLWDV� GDQ� WLGDN� DGDQ\D� PDVDODK�� VHUWD�

���� SHODNVDQDDQ� GDQ� GDPSDN� �PDQIDDW�� \DQJ� GLNHKHQGDNL�

GDUL�VHPXD�SURJUDP�\DQJ�DGD�WHUDUDK��6HGDQJNDQ�PHQXUXW�

*RJJLQ�HW�DO������������������������SURVHV�LPSOHPHQWDVL�

NHELMDNDQ� VHEDJDL� XSD\D� WUDQVIHU� LQIRUPDVL� DWDX� SHVDQ�

GDUL� LQVWLWXVL� \DQJ� OHELK� WLQJJL� NH� LQVWLWXVL� \DQJ�

OHELK�UHQGDK�GLXNXU�NHEHUKDVLODQ�NLQHUMDQ\D�EHUGDVDUNDQ�

YDULDEHO�� ���� GRURQJDQ� GDQ� SDNVDDQ� SDGD� WLQJNDW�

IHGHUDO�� ���� NDSDVLWDV� SXVDW�QHJDUD�� GDQ� ���� GRURQJDQ�

GDQ�SDNVDDQ�SDGD�WLQJNDW�SXVDW�GDQ�GDHUDK��

9DULDEHO�GRURQJDQ�GDQ�SDNVDDQ�SDGD�WLQJNDW�SXVDW�

GLWHQWXNDQ� ROHK� OHJLWLPDVL� GDQ� NUHGLELOLWDV�� \DLWX�

VHPDNLQ� VDKLK� NHELMDNDQ� \DQJ� GLNHOXDUNDQ� ROHK�

SHPHULQWDK� SXVDW� GL� PDWD� GDHUDK� PDND� VHPDNLQ� EHVDU�

NUHGLELOLWDVQ\D��EHJLWX�SXOD�VHEDOLNQ\D��8QWXN�PHQJXNXU�

NHNXDWDQ�LVL�GDQ�SHVDQ�NHELMDNDQ�GDSDW�GLOLKDW�PHODOXL��

�L�� EHVDUQ\D� GDQD� \DQJ� GLDORNDVLNDQ�� GHQJDQ� DVXPVL�

EDKZD�VHPDNLQ�EHVDU�GDQD�\DQJ�GLDORNDVLNDQ�PDND�VHPDNLQ�

VHULXV�NHELMDNDQ�WHUVHEXW�GLODNVDQDNDQ�GDQ��LL��EHQWXN�

NHELMDNDQ�\DQJ�PHPXDW�DQWDUD�ODLQ��NHMHODVDQ�NHELMDNDQ��

NRQVLVWHQVL� SHODNVDQDDQ�� IUHNXHQVL� SHODNVDQDDQ� GDQ�

GLWHULPDQ\D� SHVDQ� VHFDUD� EHQDU�� 6HPHQWDUD� LWX�� XQWXN�

PHQJHWDKXL� YDULDEHO� NDSDVLWDV� SXVDW� DWDX� NDSDVLWDV�

RUJDQLVDVL� GDSDW� GLOLKDW� PHODOXL� VHEHUDSD� MDXK�

RUJDQLVDVL� SHODNVDQD� NHELMDNDQ� PDPSX� PHPDQIDDWNDQ�

ZHZHQDQJ� \DQJ� GLPLOLNL�� EDJDLPDQD� KXEXQJDQQ\D� GHQJDQ�

VWUXNWXU� ELURNUDVL� \DQJ� DGD� GDQ� EDJDLPDQD�

PHQJNRRUGLQDVLNDQ� EHUEDJDL� VXPEHUGD\D� \DQJ� WHUVHGLD�

GDODP�RUJDQLVDVL�GDQ�GDODP�PDV\DUDNDW��
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0RGHO� NHVHVXDLDQ� LPSOHPHQWDVL� NHELMDNDQ� DWDX�

SURJUDP� GDUL� .RUWHQ� MXJD� UHOHYDQ� GLJXQDNDQ� �OLKDW�

NHPEDOL� *DPEDU� �� GDQ� SHQMHODVDQQ\D�� VHEDJDL� NULWHULD�

SHQJXNXUDQ� LPSOHPHQWDVL� NHELMDNDQ�� 'HQJDQ� NDWD� ODLQ��

NHHIHNWLIDQ� NHELMDNDQ� DWDX� SURJUDP� PHQXUXW� .RUWHQ�

WHUJDQWXQJ� SDGD� WLQJNDW� NHVHVXDLDQ� DQWDUD� SURJUDP�

GHQJDQ�SHPDQIDDW��NHVHVXDLDQ�SURJUDP�GHQJDQ�RUJDQLVDVL�

SHODNVDQD� GDQ� NHVHVXDLDQ� SURJUDP� NHORPSRN� SHPDQIDDW�

GHQJDQ�RUJDQLVDVL�SHODNVDQD���

6HODLQ�NULWHULD�SHQJXNXUDQ�LPSOHPHQWDVL�NHELMDNDQ�

GL�DWDV�� SHUOX�SXOD�GLSDKDPL�DGDQ\D�KXEXQJDQ�SHQJDUXK�

DQWDUD� LPSOHPHQWDVL� NHELMDNDQ� GHQJDQ� IDNWRU� ODLQ�� +DO�

LQL� VHVXDL� GHQJDQ� SHQGDSDW� 9DQ� 0HWHU� GDQ� 9DQ� +RUQ�

�OLKDW�*ULQGOH�����������EDKZD�WHUGDSDW�YDULDEHO�EHEDV�

\DQJ� VDOLQJ� EHUNDLWDQ� VHNDOLJXV� PHQJKXEXQJNDQ� DQWDUD�

NHELMDNDQ�GHQJDQ�SUHVWDVL�NHUMD��9DULDEHO�\DQJ�GLPDNVXG�

ROHK� NHGXDQ\D� PHOLSXWL�� �L�� XNXUDQ� GDQ� WXMXDQ�

NHELMDNDQ���LL��VXPEHU�NHELMDNDQ���LLL��FLUL�DWDX�VLIDW�

EDGDQ�LQVWDQVL� SHODNVDQD�� �LY�� NRPXQLNDVL� DQWDU�

RUJDQLVDVL� WHUNDLW� GDQ� NRPXQLNDVL� NHJLDWDQ� \DQJ�

GLODNVDQDNDQ�� �Y�� VLNDS� SDUD� SHODNVDQD�� GDQ� �YL��

OLQJNXQJDQ�HNRQRPL��VRVLDO�GDQ�SROLWLN��

0HQXUXW� 4XDGH� ������� ������ GDODP� SURVHV�

LPSOHPHQWDVL� NHELMDNDQ� \DQJ� LGHDO� DNDQ� WHUMDGL�

LQWHUDNVL�GDQ�UHDNVL�GDUL�RUJDQLVDVL�SHQJLPSOHPHQWDVL��

NHORPSRN� VDVDUDQ� GDQ� IDNWRU� OLQJNXQJDQ� \DQJ�

PHQJDNLEDWNDQ� PXQFXOQ\D� WHNDQDQ� GDQ� GLLNXWL� GHQJDQ�

WLQGDNDQ� WDZDU�PHQDZDU� DWDX� WUDQVDNVL�� 'DUL� WUDQVDNVL�

WHUVHEXW� GLSHUROHK� XPSDQ� EDOLN� \DQJ� ROHK� SHQJDPELO�

NHELMDNDQ� GDSDW� GLJXQDNDQ� VHEDJDL� EDKDQ� PDVXNDQ� GDODP�

SHUXPXVDQ� NHELMDNDQ� VHODQMXWQ\D�� 4XDGH� PHPEHULNDQ�
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JDPEDUDQ� EDKZD� WHUGDSDW� HPSDW� YDULDEHO� \DQJ� KDUXV�

GLWHOLWL�GDODP�DQDOLVLV�LPSOHPHQWDVL�NHELMDNDQ�SXEOLN��

\DLWX���

���� .HELMDNDQ� \DQJ� GLLPSLNDQ�� \DLWX� SROD�

LQWHUDNVL� \DQJ� GLLPSLNDQ� DJDU� RUDQJ� \DQJ� PHQHWDSNDQ�

NHELMDNDQ�EHUXVDKD�XQWXN�PHZXMXGNDQ���

����.HORPSRN�WDUJHW��\DLWX�VXE\HN�\DQJ�GLKDUDSNDQ�

GDSDW�PHQJDGRSVL�SROD�LQWHUDNVL�EDUX�PHODOXL�NHELMDNDQ�

GDQ� VXE\HN� \DQJ� KDUXV� EHUXEDK� XQWXN� PHPHQXKL�

NHEXWXKDQQ\D���

����2UJDQLVDVL�\DQJ�PHODNVDQDNDQ��\DLWX�ELDVDQ\D�

EHUXSD�XQLW�ELURNUDVL�SHPHULQWDK�\DQJ�EHUWDQJJXQJMDZDE�

PHQJLPSOHPHQWDVLNDQ�NHELMDNDQ��GDQ��

���� )DNWRU� OLQJNXQJDQ�� \DLWX� HOHPHQ� GDODP�

OLQJNXQJDQ�\DQJ�PHPSHQJDUXKL�LPSOHPHQWDVL�NHELMDNDQ��

6HEDJDL� NRPSDUDVL� GDSDW� GLSDKDPL� SHPLNLUDQ�

0D]PDQLDQ� GDQ� 6DEDWLHU� \DQJ� PHQJHPEDQJNDQ� ³NHUDQJND�

NHUMD�DQDOLVLV�LPSOHPHQWDVL´��OLKDW�:DKDE��������������

0HQXUXWQ\D�� SHUDQ� SHQWLQJ� DQDOLVLV� LPSOHPHQWDVL�

NHELMDNDQ� QHJDUD� LDODK� PHQJLGHQWLILNDVL� YDULDEHO� \DQJ�

PHPSHQJDUXKL�SHQFDSDLDQ�WXMXDQ�IRUPDO�SDGD�NHVHOXUXKDQ�

SURVHV� LPSOHPHQWDVL�� 9DULDEHO� \DQJ� GLPDNVXG� ROHK�

0D]PDQLDQ� GDQ� 6DEDWLHU� GLNODVLILNDVLNDQ� NH� GDODP� WLJD�

NDWHJRUL� XPXP�� \DLWX�� ���� PXGDK� DWDX� VXOLWQ\D�

GLNHQGDOLNDQ� PDVDODK� \DQJ� GLJDUDS�� ���� NHPDPSXDQ�

NHELMDNDQ� XQWXN� PHQVLVWHPDWLVDVL� SURVHV�

LPSOHPHQWDVLQ\D�� GDQ� ���� SHQJDUXK� ODQJVXQJ� YDULDEHO�

SROLWLN�WHUKDGDS�NHVHLPEDQJDQ�GXNXQJDQ�EDJL�WXMXDQ�\DQJ�

WHUPXDW� GDODP� NHELMDNDQ�� .HWLJD� YDULDEHO� LQL� GLVHEXW�

YDULDEHO�EHEDV�\DQJ�GLEHGDNDQ�GHQJDQ�WDKDS�LPSOHPHQWDVL�

\DQJ�KDUXV�GLODOXL�VHEDJDL�YDULDEHO�WHULNDW��
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9DULDEHO� PXGDK� DWDX� VXOLWQ\D� VXDWX� PDVDODK�

GLNHQGDOLNDQ�PHQFDNXS���

�L�� ��NHVXNDUDQ�WHNQLV���

�LL���NHUDJDPDQ�SHULODNX�NHORPSRN�VDVDUDQ���

�LLL�� SHUVHQWDVH� NHORPSRN� VDVDUDQ� GLEDQGLQJNDQ�

GHQJDQ�MXPODK�SHQGXGXN��GDQ��

�LY�� UXDQJ� OLQJNXS� SHUXEDKDQ� SHULODNX� \DQJ�

GLLQJLQNDQ���

9DULDEHO� NHPDPSXDQ� NHELMDNDQ� XQWXN� PHQVLVWHPDWLVDVL�

SURVHV�LPSOHPHQWDVL�PHQFDNXS���

�L����NHMHODVDQ�GDQ�NRQVLVWHQVL�WXMXDQ���

�LL���NHWHSDWDQ�DORNDVL�VXPEHU�GD\D���

�LLL�� NHWHUSDGXDQ� KLUDUNL� GDODP� GDQ� GL� DQWDUD��

OHPEDJD�SHODNVDQD���

�LY���DWXUDQ�NHSXWXVDQ�GDUL�EDGDQ�SHODNVDQD���

�Y����UHNUXLWPHQ�SHMDEDW�SHODNVDQD��GDQ��

�YL���DNVHV�IRUPDO�SLKDN�OXDU���

9DULDEHO� GL� OXDU� NHELMDNDQ� \DQJ� PHPSHQJDUXKL� SURVHV�

LPSOHPHQWDVL�PHQFDNXS���

�L��NRQGLVL�VRVLDO�HNRQRPL�GDQ�WHNQRORJL���

�LL��GXNXQJDQ�SXEOLN���

�LLL�� VLNDS� GDQ� VXPEHU� GD\D� \DQJ� GLPLOLNL� NHORPSRN��

�LY��GXNXQJDQ�GDUL�SHMDEDW�DWDVDQ��GDQ��

�Y�� NRPLWPHQ� GDQ� NHPDPSXDQ� NHSHPLPSLQDQ� SHMDEDW�

SHODNVDQD��.HEDQ��������������

6HGDQJNDQ� YDULDEHO� WHULNDW� \DQJ� GLWXQMXNNDQ� PHODOXL�

WDKDSDQ�GDODP�SURVHV�LPSOHPHQWDVL�PHQFDNXS���

�L��RXWSXW�NHELMDNDQ�EDGDQ�SHODNVDQD���

�LL�� NHVHGLDDQ� NHORPSRN� VDVDUDQ� PHPDWXKL� RXWSXW�

NHELMDNDQ���

�LLL��GDPSDN�Q\DWD�RXWSXW�NHELMDNDQ���
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�LY�� GDPSDN� RXWSXW� NHELMDNDQ� VHEDJDLPDQD� \DQJ�

GLSHUVHSVLNDQ��GDQ��

�Y��SHUEDLNDQ��

�

&�� 3HQXWXS�

$UWLNXODVL� NRQVHS� LPSOHPHQWDVL� NHELMDNDQ� LQL�

PHQXQMXNNDQ� DGDQ\D� SHUSDGXDQ� VHMXPODK� HOHPHQ� GDUL�

PRGHO�PRGHO� LPSOHPHQWDVL� NHELMDNDQ�� NKXVXVQ\D� HOHPHQ�

PRGHO� SURVHV� SROLWLN� GDQ� DGPLQLVWUDVL�� PRGHO�

NHVHVXDLDQ��PRGHO�OLQLHU�GDQ�PRGHO�LQWHUDNWLI�NH�GDODP�

VXDWX� NRQVWUXNVL� PRGHO� GHVNULSWLI� VLVWHP� GHWHUPLQDQ�

LPSOHPHQWDVL�NHELMDNDQ��.HUDQJND�NRQVHSWXDO�\DQJ�WHODK�

GLELFDUDNDQ�GL�DWDV�PHQFDNXS�GLPHQVL�GDQ�LQGLNDWRU�GDUL�

NHHPSDW� PRGHO� LPSOHPHQWDVL� NHELMDNDQ� \DQJ�

GLSHUNHQDONDQ���

$VSHN� \DQJ� VHFDUD� ODQJVXQJ� PHQJDFX� SDGD� PRGHO�

SURVHV� SROLWLN� GDQ� DGPLQLVWUDVL� DGDODK� NHVHVXDLDQ� LVL�

NHELMDNDQ�GHQJDQ�DSD�\DQJ�GLODNVDQDNDQ���MHQLV�PDQIDDW�

\DQJ�GLUDVDNDQ�ROHK�NHORPSRN�WDUJHW�GDQ�SHUXEDKDQ�\DQJ�

WHUMDGL� PHODOXL� LPSOHPHQWDVL� NHELMDNDQ�� 7LJD� DVSHN�

WHUVHEXW� PHUXSDNDQ� HOHPHQ� GDUL� GLPHQVL� LVL� NHELMDNDQ�

GDODP�PRGHO�SURVHV�SROLWLN�GDQ�DGPLQLVWUDVL���

6HGDQJNDQ� DVSHN� \DQJ� VHFDUD� WLGDN� ODQJVXQJ�

PHQJDFX� SDGD� NHHPSDW� PRGHO� LPSOHPHQWDVL� NHELMDNDQ�

WHUVHEXW� DGDODK� VHEDJLDQ� EHVDU� GDUL� DVSHN� NHELMDNDQ�

\DQJ� GLELFDUDNDQ�� VHSHUWL� DVSHN� NHMHODVDQ� WXMXDQ�

NHELMDNDQ�EDJL�SHODNVDQD��NHVHVXDLDQ�LVL�NHELMDNDQ�GDQ�

NRQVLVWHQVL� LVL� NHELMDNDQ� GHQJDQ� SURJUDP� GDQ�

SHODNVDQDDQQ\D��7LJD�DVSHN�NHELMDNDQ�WHUVHEXW�LPSOLVLW�

GDODP� PDNQD� GDUL� NDWD� NHSHQWLQJDQ� \DQJ� EHUSHQJDUXK�
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VHEDJDL�HOHPHQ�GDUL�GLPHQVL�LVL� NHELMDNDQ�GDODP�PRGHO�

SURVHV�SROLWLN�GDQ�DGPLQLVWUDVL���

%HJLWX�SXOD�DVSHN�ODLQ�\DQJ�GLELFDUDNDQ��VHSHUWL�

KXEXQJDQ� VRVLDO� \DQJ� VROLG�� NHUMDVDPD� GHQJDQ� OHPEDJD�

PLWUD�� NHSHPLPSLQDQ� EHUGDVDUNDQ� KDWL� QXUDQL� GDQ�

SROLWLN�� LPSOLVLW� GDODP� PDNQD� NDWD� GD\D� WDQJJDS��

NHNXDVDDQ�� NHSHQWLQJDQ� GDQ� VWUDWHJL� DNWRU� VHUWD�

NHSDWXKDQ�� $VSHN�DVSHN� WHUVHEXW� PHUXSDNDQ� EDJLDQ� GDUL�

GLPHQVL�NRQWHNV�LPSOHPHQWDVL�GDODP�PRGHO�SURVHV�SROLWLN�

GDQ� DGPLQLVWUDVL� VHEDJDL� IDNWRU� \DQJ� EHUSHQJDUXK�

WHUKDGDS�LPSOHPHQWDVL�NHELMDNDQ��

�

�

�3HQXOLV�DGDODK�'RVHQ�)DNXOWDV�(NRQRPL�GDQ�,OPX�6RVLDO������������

8QLYHUVLWDV�6XOWDQ�)DWDK�'HPDN�
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%DHGKRZL�� ������ ,PSOHPHQWDVL� .HELMDNDQ� 2WRQRPL� 'DHUDK�

%LGDQJ� 3HQGLGLNDQ�� 6WXGL� .DVXV� GL� .DEXSDWHQ�

.HQGDO� GDQ� .RWD� 6XUDNDUWD�� 'LVHUWDVL� 'HSDUWHPHQ�

,OPX� $GPLQLVWUDVL� ),6,3� 8QLYHUVLWDV� ,QGRQHVLD��

-DNDUWD��

�

(GZDUG� ,,,�� *HRUJH� &� �HGLWHG��� ������ 3XEOLF� 3ROLF\�

,PSOHPHQWLQJ��-DL�3UHVV�,QF��/RQGRQ�(QJODQG��

�

*RJJLQ��0DOFROP� /�HW�DO�������� ,PSOHPHQWDWLRQ��7KHRU\�

DQG� 3UDFWLFH�� 7RZDUG� D� 7KLUG� *HQHUDWLRQ�� 6FRWW��

)RUHVPDQQ�DQG�&RPSDQ\��86$��

�

0D]PDQLDQ�� 'DQLHO� $� DQG� 3DXO� $�� 6DEDWLHU�� ������

,PSOHPHQWDWLRQ�DQG�3XEOLF�3ROLF\��6FRWW�)RUHVPDQ�

DQG�&RPSDQ\��86$��

�

1DNDPXUD�� 5REHUW� 7� DQG� )UDQN6PDOOZRRG�� ������ 7KH�

3ROLWLFV� RI� 3ROLF\� ,PSOHPHQWDWLRQ�� 6W�� 0DUWLQ�

3UHVV��1HZ�<RUN��

�

4XDGH�� (�6�� ������ $QDO\VLV� )RU� 3XEOLF� 'HFLVLRQV��

(OVHYLHU�6FLHQFH�3XEOLVKHUV��1HZ�<RUN��

�

5LSOH\��5HQGDO�%��DQG�*UDFH�$��)UDQNOLQ��������3ROLF\�

,PSOHPHQWDWLRQ� DQG� %XUHDXFUDF\�� VHFRQG� HGLWLRQ��

WKH�'RUVH\�3UHVV��&KLFDJR�,OOLRQLV��

�

6DEDWLHU�� 3DXO�� ������ ³7RS� GRZQ� DQG� %RWWRP� XS�

$SSURDFKHV�WR�,PSOHPHQWDWLRQ�5HVHDUFK´�-RXUQDO�RI�

3XEOLF�3ROLF\�����-DQ���K���������

�

:DKDE�� 6ROLFKLQ� $�� ������ $QDOLVLV� .HELMDNDQ� GDUL�

)RUPXODVL�NH�,PSOHPHQWDVL�.HELMDNDQ��%XPL�$NVDUD�

-DNDUWD��

�

:LEDZD�� 6DPRGUD�� ������ .HELMDNDQ� 3XEOLN�� ,QWHUPHGLD�

-DNDUWD��

�

:LQDUQR��%XGL��������7HRUL�GDQ�3URVHV�.HELMDNDQ�3XEOLN��

0HGLD�3UHVVLQGR�<RJ\DNDUWD��


