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(�PDLO���GZLMD\DEDJXV��#JPDLO�FRP���VXGLDUVD#SQE�DF�LG���DGLSDUWKDPD#SQE�DF�LG�

$%675$&7�

7KH�GHVLJQ�DQG�EXLOG�V\VWHP�RIIHUV�DQ�DOWHUQDWLYH�FRPSDUHG�ZLWK�WKH�WUDGLWLRQDO�ELG�EXLOG�V\VWHP��
WKH�GHVLJQ�DQG�EXLOG�SURYLGLQJ�DGYDQWDJHV�LQ�DFFHOHUDWLQJ�FRQVWUXFWLRQ�DQG�LPSURYLQJ�SURFXUHPHQW�
HIILFLHQF\�EHFDXVH�WKH�SODQQLQJ�	�WKH�FRVQWUXFWLRQ�UXQQLQJ�VLPXOWDQHRXVO\��7KLV�VWXG\�IRFXVHV�RQ�
WKH�%DOL� ,QWHUQDWLRQDO�+RVSLWDO�3URMHFW� LQ�'HQSDVDU��DQDO\]LQJ� LWV�SHUIRUPDQFH�ZLWKLQ�D�GHVLJQ�
EXLOG� IUDPHZRUN�� :KLOH� WKLV� V\VWHP� RIWHQ� RXWSHUIRUPV� WUDGLWLRQDO� PHWKRGV�� LW� DOVR� HQFRXQWHUV�
FKDOOHQJHV�WKDW�FDQ�KLQGHU�SURMHFW�RSWLPL]DWLRQ��WKLV�SHUIRUPDQFH�DQDO\VLV�LV�HVVHQWLDO�WR�XQGHUVWDQG�
WKH�SURMHFW
V�RXWFRPHV�DQG�LGHQWLI\�IDFWRUV�DIIHFWLQJ�LWV�VXFFHVV��3HUIRUPDQFH�SURMHFW�ZDV�HYDOXDWHG�
WKURXJK�TXHVWLRQQDLUH�VXUYH\V�QDPHO\�LQ�WKUHH�SKDVHV�WKH�GHVLJQ��FRQVWUXFWLRQ��DQG�RYHUDOO�SURMHFW�
SKDVHV�� IXUWKHUPRUH� 7KH� 6FRUHLQJ�PHWKRG� ZDV� DSSOLHG� WR� FDWHJRUL]H� SHUIRUPDQFH� UHVXOW� OHYHOV��
IROORZHG�E\�LQWHUYLHZV�ZLWK�NH\�SURMHFW�VWDNHKROGHUV�WR�LGHQWLI\�XQGHUO\LQJ�LVVXHV��7KH�VWXG\�XWLOL]HG
)DXOW�7UHH�$QDO\VLV��)7$��DQG�WKH�0HWKRG�IRU�2EWDLQLQJ�&XW�6HW��02&86��WR�H[DPLQH�LQGLFDWRUV�
WKDW�UHFHLYHG�SRRU�UDWLQJV��5HVXOWV�UHYHDOHG�WKDW�WKH�GHVLJQ�SKDVH�RI�WKH�%DOL�,QWHUQDWLRQDO�+RVSLWDO�
SURMHFW�DFKLHYHG�D��IDLU��UDWLQJ��+RZHYHU��WKH�RYHUDOO�SURMHFW�SHUIRUPDQFH�UHFHLYHG�D�ORZHU�VFRUH�
FRPSDUHG�WR�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�SKDVHV��ZLWK�UDWLQJV�RI�������SRRU���������IDLU���DQG������
�IDLU���UHVSHFWLYHO\��

.H\ZRUGV��GHVLJQ�DQG�EXLOG��SURMHFW�SHUIRUPDQFH��KRVSLWDO�EXLOGLQJ�

$%675$.

6LVWHP� UDQFDQJ� EDQJXQ� �GHVLJQ� DQG� EXLOG�� DGDODK� DOWHUQDWLI� SHODNVDQDDQ� SUR\HN� \DQJ� GDSDW�
PHQJDWDVL� NHOHPDKDQ� VLVWHP� WUDGLVLRQDO� �ELG� EXLOG��� GDODP� PHPSHUFHSDW� SHPEDQJXQDQ�� GDQ�
PHQLQJNDWNDQ�HILVLHQVL�SHQJDGDDQ��&RQWRK�SHQHUDSDQQ\D�DGDODK�3UR\HN�5XPDK�6DNLW�,QWHUQDVLRQDO�
%DOL��'HQSDVDU��0HVNL� VLVWHP� LQL� VHULQJ�PHQXQMXNNDQ�NLQHUMD� OHELK� XQJJXO� GLEDQGLQJNDQ� VLVWHP�
WUDGLVLRQDO�� WHWDSL� MXJD�PHQJKDGDSL�SHUPDVDODKDQ�\DQJ�GDSDW�PHPSHQJDUXKL�RSWLPDOLVDVL�NLQHUMD�
SUR\HN�� 3HQWLQJ� XQWXN� PHQJDQDOLVLV� NLQHUMD� SUR\HN� UDQFDQJ� EDQJXQ� VHFDUD� PHQGDODP� XQWXN�
PHQJHWDKXL� KDVLO� NLQHUMDQ\D� VHUWD� PHQJLGHQWLILNDVL� SHUPDVDODKDQ� \DQJ� PHPSHQJDUXKLQ\D��
3HQJXNXUDQ�NLQHUMD� GLODNXNDQ�PHODOXL� SHQ\HEDUDQ� VXUYHL�NXHVLRQHU� VHVXDL� GHQJDQ� IDVH�SHQLODLDQ�
NLQHUMD�\DQJ�DNDQ�GLQLODL�\DLWX�IDVH�GHVDLQ��IDVH�NRQVWXUNVL��GDQ�IDVH�NHVHOXUXKDQ�SUR\HN��GLODQMXWNDQ
PHQJJXQDNDQ�PHWRGH�6FRUHLQJ�SDGD� WLDS�KDVLO�SHQLODLDQ� LQGLNDWRU�XQWXN�PHQNDWHJRULNDQ�NLQHUMD�
SUR\HN�UDQFDQJ�EDQJXQ�ODOX�GLODQMXWNDQ�GHQJDQ�LGHQWLILNDVL�PDVDODK�PHODOXL�ZDZDQFDUD�ODQJVXQJ�
NHSDGD�SLKDN�\DQJ�EHUVDQJNXWDQ�GL�SUR\HN�GLODQMXWNDQ�GHQJDQ�PHWRGH�)DXOW�7UHH�$QDO\VLV��)7$��
VHUWD�0HWKRG�IRU�2EWDLQLQJ�&XW�6HW��02&86��SDGD�LQGLNDWRU�\DQJ�PHQGDSDWNDQ�SHQLODLDQ�EXUXN��
+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�SHQLODLDQ�NLQHUMD� UDQFDQJ�EDQJXQ�5XPDK�6DNLW� ,QWHUQDVLRQDO�%DOL��
'HQSDVDU� PHQGDSDWONDQ� SHQLODLDQ� FXNXS�� ODOX� SDGD� LQGLNDWRU� NLQHUMD� WDKDS� NHVHOXUXKDQ� SUR\HN�
PHQGDSDW�SHQLODLDQ�OHELK�UHQGDK�GLEDQGLQJNDQ�LQGLNDWRU�NLQHUMD�WDKDS�GHVDLQ�GDQ�NRQVWUXNVL��\DLWX�
PDVLQJ�PDVLQJ�������EXUXN���������FXNXS���GDQ�������FXNXS���

.DWD�.XQFL��UDQFDQJ�EDQJXQ��NLQHUMD�SUR\HN��EDQJXQDQ�UXPDK�VDNLW�
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3(1'$+8/8$1

,QGRQHVLD�VHFDUD�NRQVLVWHQ�WHUOLEDW�GDODP�XSD\D�SHPEDQJXQDQ��WHUPDVXN�SUR\HN�

LQIUDVWUXNWXU� GDQ� SHPEDQJXQDQ� JHGXQJ�� 3HUVDLQJDQ� GL� VHNWRU� MDVD� NRQVWUXNVL� VHPDNLQ�

PHQLQJNDW� XQWXN� PHQFDSDL� HIHNWLYLWDV� GDQ� HILVLHQVL� \DQJ� WLQJJL�� GHQJDQ� KDUDSDQ�

PHQJKDVLONDQ� SURGXN� EHUNXDOLWDV�� 'DODP� PHQJKDGDSL� WDQWDQJDQ� LQL�� GLLQJLQNDQ� DJDU�

SHUVDLQJDQ�WHUVHEXW�PHQGRURQJ�NLQHUMD�SUR\HN�PHQFDSDL�WLQJNDW�WHUEDLN��ROHK�NDUHQD�LWX��

EDQ\DN�SHPLOLN�SUR\HN�PHPLOLK�NRQWUDN�UDQFDQJ�EDQJXQ�DWDX�GHVLJQ�DQG�EXLOG��WHUXWDPD�

XQWXN�SUR\HN�SUR\HN�\DQJ�NRPSOHNV� DWDX�PHPLOLNL� OLQJNXS�SHNHUMDDQ�\DQJ�EHVDU�GDQ�

VXOLW��3ULOO\���������

.LQHUMD�PHUXMXN�SDGD�KDVLO�SHNHUMDDQ�\DQJ�EHUKDVLO�GLFDSDL�ROHK�VHVHRUDQJ�VDDW�

PHODNVDQDNDQ� WXJDV� \DQJ� GLWXJDVNDQ� NHSDGDQ\D�� GHQJDQ� GDVDU� SDGD� NHPDPSXDQ��

SHQJDODPDQ��GHGLNDVL��GDQ�ZDNWX�\DQJ�GLJXQDNDQ��$VL\DQWR���������7XMXDQ�DNKLU�VHEXDK�

SUR\HN� WLGDN� KDQ\D� PHQJKDVLONDQ� NHXQWXQJDQ�� WHWDSL� MXJD� SURGXN� \DQJ� GLEXDW� ROHK�

NRQWUDNWRU� KDUXV� PHPHQXKL� VWDQGDU� PXWX� \DQJ� WHUFDQWXP� GDODP� NRQWUDN�� GXUDVL�

SHQJHUMDDQ� KDUXV� VHVXDL� GHQJDQ� NRQWUDN�� SURVHGXU� NHVHODPDWDQ� NHUMD�� GDQ� NHVHKDWDQ�

OLQJNXQJDQ�GL� ORNDVL�SUR\HN�KDUXV�EHUMDODQ�GHQJDQ�EDLN��.RQWUDNWRU�\DQJ�KDQ\D�IRNXV�

SDGD� DVSHN� NHXDQJDQ� WHWDSL� PHQJDEDLNDQ� NLQHUMD� SUR\HN� VHFDUD� NHVHOXUXKDQ� DNDQ�

PHUXJLNDQ� SHQJJXQD� DWDX� SHPLOLN� SUR\HN�� MLND� SUR\HN� WHUVHEXW� WLGDN�PHQFDSDL� WDUJHW�

\DQJ� GLLQJLQ� GLDZDO� \DQJ� EHUDUWL� SUR\HN� WHUVHEXW� WLGDN� PHPHQXKL� FDSDLDQ� �� FDSDLDQ�

NLQHUMDQ\D�

.RQWUDN�7HULQWHJUDVL�UDQFDQJ�EDQJXQ�PHUXSDNDQ�VLVWHP�NRQWUDN�GLPDQD�NRQWUDN�

GHVDLQ� GDQ� NRQWUXNVL�PHUXSDNDQ� VDWX� NHVDWXDQ�WLGDN�PHPLVDKNDQ� NRQWUDN� GHVDLQ� GDQ�

NRQWUXNVL� �<XULVWDQWL�� ������� 3DGD� NRQWUDNWRU� UDQFDQJ� EDQJXQ�� VHULQJNDOL� WHUMDGL�

EDQ\DNQ\D� LQWHUYHQVL� GDUL� SLKDN� SHPLOLN� \DQJ� WHUMDGL� GDUL� WDKDS� GHVDLQ� KLQJJD�

SHPEDQJXQDQ� VHOHVDL�� 3HUXEDKDQ� GDODP� SUR\HN� NRQVWUXNVL� GDSDW� PHQJDNLEDWNDQ�

JDQJJXDQ� SDGD� DOXU� SHNHUMDDQ�� SHQLQJNDWDQ� ELD\D� GDQ� ZDNWX�� SRWHQVL� NRQIOLN��

NHWLGDNSXDVDQ� GL� DQWDUD� NRQWUDNWRU� GDQ� SHPLOLN�� NHQDLNDQ� KDUJD� NRQWUDN�� GDQ� GDSDW�

PHQJDNLEDWNDQ�SHQXQGDDQ�ZDNWX��3HUXEDKDQ�GHVDLQ�GDSDW� WHUMDGL�GDODP�EHUEDJDL� IDVH��

PXODL�GDUL�SHUVLDSDQ��NRQVWUXNVL��GDQ�SHQ\HOHVDLDQ��7DQWDQJDQ�\DQJ�VHUXSD�VHODOX�PXQFXO�

SDGD�KDPSLU�VHWLDS�SUR\HN�VHWLDS�SHULRGH�WHUWHQWX��+DO�LQL�PHQXQMXNNDQ�EDKZD�SHODNVDQD�

SUR\HN�VHULQJ�PHQJDEDLNDQ�SHUXEDKDQ�GHVDLQ�\DQJ�WHUMDGL�VHODPD�SURVHV�NRQVWUXNVL�GDQ�

WLGDN�PHQJDPELO�SHODMDUDQ�LQL�XQWXN�SUR\HN�EHULNXWQ\D���
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%HUGDVDUNDQ� DGDQ\D� NHQGDOD� SHUXEDKDQ� GHVDLQ� \DQJ� VLJQLILNDQ� WLPEXO� VHODPD�

SHODNVDQDDQ� SUR\HN� UDQFDQJ� EDQJXQ� PHQJDNLEDWNDQ� NLQHUMD� SUR\HN� NXUDQJ� RSWLPDO��

NDUHQD�LWX��SHQXOLV�WHUWDULN�PHODNXNDQ�DQDOLVLV�NLQHUMD�SUR\HN�3HPEDQJXQDQ�7HULQWHJUDVL�

5DQFDQJ� %DQJXQ� SDGD� *HGXQJ� $� GL� SUR\HN� 5XPDK� 6DNLW� ,QWHUQDVLRQDO� %DOL� NDUHQD��

IDVLOLWDV�±�IDVLOLWDV�XWDPD�WHUGDSDW�SDGD�*HGXQJ�$�\DQJ�EHUSRWHQVL�ULVNDQ�WHUMDGLQ\D�UHVLNR�

±�UHVLNR��\DQJ�WLPEXO�SDGD�*HGXQJ�$�\DQJ�DNDQ�EHUSHQJDUXK�NH�JHGXQJ�ODLQQ\D��'HQJDQ�

GHPLNLDQ�� SHQXOLV� GDSDW� PHQHQWXNDQ� EDJDLPDQD� PHQLODL� NLQHUMD� SDGD� VXDWX� SUR\HN�

UDQFDQJ�EDQJXQ�GDQ�SHUPDVDODKDQ�\DQJ�PHPHQJDUXKL�NLQHUMD�SUR\HN�UDQFDQJ�EDQJXQ��

0(72'(�3(1(/,7,$1

'DODP� SHQHOLWLDQ� LQL� DGDODK� NXDOLWDWLI� GHVNULSWLI� GL� PDQD� SHQHOLWL� PHPSHODMDUL�

SURJUDP��NHMDGLDQ��SURVHV��GDQ�DNWLYLWDV� WHUWHQWX�GHQJDQ�PHQJJXQDNDQ�EHUEDJDL� WHNQLN�

SHQJXPSXODQ�GDWD��JDJDVDQ�WHQWDQJ�SHQLODLDQ�NLQHUMD�GLGDVDUNDQ�SDGD�SHQHOLWLDQ�OLWHUDWXU�

\DQJ�UHOHYDQ��.RQVHS�NHPXGLDQ�GLXEDK�PHQMDGL�LQGLNDWRU�LQGLNDWRU�XQWXN�PHQLODL�NLQHUMD�

SUR\HN�UDQFDQJ�EDQJXQ�GDUL�IDVH�GHVDLQ��IDVH�.RQVWUXNVL��IDVH�NHVHOXUXKDQ�SUR\HN��GDQ�

NHPXGLDQ� GLWXDQJNDQ� NH� GDODP� NXLVLRQHU�� 6HODQMXWQ\D�� NXHVLRQHU� SHQLODLDQ�

GLGLVWULEXVLNDQ�NHSDGD� UHVSRQGHQ�XQWXN�PHQJHYDOXDVL�NLQHUMD�SUR\HN� UDQFDQJ�EDQJXQ��

1LODL�\DQJ�NXUDQJ�GDUL�EDWDV�SHQLDODLDQ�NXLVLRQHU�DNDQ�GLWHOXVXUL�GHQJDQ�PHZDZDQFDUDL�

DKOL�\DQJ� WHUNDLW�GL�SUR\HN� ODQJVXQJ�PHODOXL�ZDZDQFDUD�GHQJDQ�PDVDODK� WHUVHEXW� ODOX�

GLODQMXWNDQ�GHQJDQ�PHWRGH�)DXOW�7UHH�$QDO\VLV��)7$��GDQ�0HWKRG�IRU�2EWDLQLQJ�&XW�6HW

�02&86���$GDSXQ�REMHN�\DQJ�GLWHOLWL�DGDODK�*HGXQJ�$���\DQJ�EHUORNDVL�SDGD�SUR\HN�

5XPDK�6DNLW�,QWHUQDVLRQDO�%DOL��'HQJDQ�XUXWDQ�SHQHOLWLDQ�VHEDJDL�EHULNXW���

�� 3URVHV� REVHUYDVL� GLODNXNDQ� GHQJDQ� PHOLKDW� VLWXDVL� GL� ODSDQJDQ� VHFDUD� ODQJVXQJ�

EHUIXQJVL� XQWXN� PHQJHYDOXDVL� NLQHUMD� SUR\HN� GDQ� SHUPDVDODKDQ� \DQJ�

PHPHQJDUXKLQ\D��

�� 3HQ\HEDUDQ� NXHVLRQHU� NHSDGD� UHVSRQGHQ� \DQJ� WHUNDLW� ODQJVXQJ� GL� SUR\HN� GHQJDQ�

WDUJHW� MDZDEDQ� OLPD� SXOXK� OLPD� UHVSRQGHQ�� NXHVLRQHU� WHUGLUL� GDIWDU� SHUWDQ\DDQ�

PHQJHQDL�SHQLODLDQ�NLQHUMD�SUR\HN�\DQJ�PHOLSXWL�GDUL�IDVH�GHVDLQ��IDVH�NRQVWUXNVL��

GDQ�IDVH�NHVHOXUXKDQ�SUR\HN��

�� 3HQJRODKDQ� GDWD� GDUL� KDVLO� NXHVLRQHU� SHQLODLDQ� NLQHUMD� SUR\HN� UDQFDQJ� EDQJXQ�

PHQJJXQDNDQ�PLFURVRIW� H[FHO�� GLODQMXWNDQ� SHQJXNXUDQ� NDWHJRUL� SHQLODLDQ� NLQHUMD

SUR\HN� UDQFDQJ� EDQJXQ� GHQJDQ� PHWRGH� VNRULQJ�� GDQ� PHQHQWXNDQ� UDWD�UDWD� QLODL�
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NLQHUMD�GDUL� VHOXUXK� LQGLNDWRU�\DQJ�DNDQ�PHQJKDVLONDQ�QLODL�NLQHUMD�SUR\HN�VHFDUD�

NHVHOXUXKDQ���

�� 0HODNXNDQ�ZDZDQFDUD�GDQ�GLVNXVL�GHQJDQ�SDUD�DKOL�\DQJ�WHUOLEDW�ODQJVXQJ�GL�SUR\HN�

GHQJDQ�WRSLN�LQGLNDWRU�\DQJ�PHPLOLNL�SHQLODLDQ�GLEDZDK�GDUL�EDWDV�NLQHUMD�FXNXS��

GLODNXNDQ�)DXOW�7UHH�$QDO\VLV��)7$��NH�VHWLDS�LQGLNDWRU�WHUVHEXW�KLQJJD�PHQHPXNDQ

NHMDGLDQ�GDVDU�\DQJ�PHQ\HEDENDQ�NHMDGLDQ�SXQFDN�WHUMDGL�\DQJ�GLNRPELQDVLNDQ�MXJD�

GHQJDQ�JHUEDQJ�ORJLND�SDGD�)DXOW�7UHH�$QDO\VLV��)7$���

�� 0HQHQWXNDQ� &XW� 6HW� DWDX� 6HW� SHPRWRQJDQ� GHQJDQ� PHQJJXQDNDQ� 0HWKRG� IRU�

2EWDLQLQJ�&XW�6HW��02&86��XQWXN�PHQJLGHQWLILNDVL�SHPLFX�GDVDU�GDUL�NHQGDOD�\DQJ�

WHUMDGL� VHKLQJJD�PHQ\HEDENDQ� NLQHUMD� SUR\HN� WLGDN� VHVXDL� GHQJDQ� WDUJHW� FDSDLDQ�

FDSDLDQQ\D��

+$6,/�'$1�3(0%$+$6$1�

,1',.$725�3(1,/$,$1�.,1(5-$�352<(.�5$1&$1*�%$1*81�

3HQHQWXDQ� LQGLNDWRU� SHQLODLDQ� NLQHUMD� SUR\HN� UDQFDQJ� EDQJXQ� GLODNXNDQ�

EHUGDVDUNDQ�VWXGL�OLWHUDWXU�WHUNDLW��,QGLNDWRU�WHUGLUL�GDUL�WLJD��WLJD��NRPSRQHQ��LQGLNDWRU�

XQWXN�PHQJHYDOXDVL�NLQHUMD�GHVDLQ��NLQHUMD�NRQVWUXNVL��GDQ�NLQHUMD�VHFDUD�NHVHOXUXKDQ��

%HUGDVDUNDQ� VWXGL� OLWHUDWXU� \DQJ� UHOHYDQ� LQGLNDWRU� SHQLODLDQ� NLQHUMD� SUR\HN� UDQFDQJ�

EDQJXQ�GDSDW�GLOLKDW�SDGD�7DEHO���%HULNXW��

7DEHO���
,QGLNDWRU�3HQLODLDQ�.LQHUMD�3UR\HN�5DQFDQJ�%DQJXQ��

1RPRU�
,QGLNDWRU

,QGLNDWRU

$��� .HVHVXDLDQ�KDVLO�VXUYHL�\DQJ�GLODNXNDQ�3HQ\HGLD�GHQJDQ�KDVLO�VXUYHL�
DZDO�VDDW�SHQ\XVXQDQ�EDVLF�GHVLJQ

$��� .HVHVXDLDQ� KDVLO� UDQFDQJDQ� DNKLU� GHQJDQ� SURSRVDO� GHVDLQ� GDUL�
3HQ\HGLD

$��� .HVHVXDLDQ� SHUVRQLO� LQWL� �GHVDLQHU�� GHQJDQ�SHUV\DUDWDQ� NXDOLILNDVL�
GDQ�NLQHUMD�GHVDLQHU

$��� .HVHVXDLDQ� PHWRGH� SHODNVDQDDQ� KDVLO� UDQFDQJDQ� DNKLU� GHQJDQ�
SURSRVDO�GHVDLQ�GDQ�NRQGLVL�ODSDQJDQ

$��� .HVHVXDLDQ� JDPEDU� GHVDLQ� KDVLO� � UDQFDQJDQ� DNKLU� �'HWDLOHG�
(QJLQHHULQJ�'HVLJQ�'('��GHQJDQ�JDPEDU�EDVLF�GHVLJQ

%��� .HVHVXDLDQ�SHUVRQLO�LQWL��SHODNVDQD�NRQVWUXNVL��GHQJDQ�SHUV\DUDWDQ�
NXDOLILNDVL�GDQ�NLQHUMD�SHODNVDQD�NRQVWUXNVL

%��� .HVHVXDLDQ� PDWHULDO� NRQVWUXNVL� GHQJDQ� PDWHULDO� \DQJ� GLWHQWXNDQ�
GDODP�KDVLO�UDQFDQJDQ�DNKLU

%��� .HVHVXDLDQ� SHUDODWDQ� \DQJ� GLJXQDNDQ� VDDW� SHODNVDQDDQ� GHQJDQ�
SHUDODWDQ�\DQJ�GLWHQWXNDQ GDODP�KDVLO�UDQFDQJDQ�DNKLU

%�� .HVHVXDLDQ�PHWRGH�SHODNVDQDDQ�\DQJ�GLODNVDQDNDQ�GL�ODSDQJDQ
%�� .HVHVXDLDQ�'('�GHQJDQ�$V�%XLOW�'UDZLQJ �GLPHQVL�GDQ�HOHYDVL�
&��� .HVHVXDLDQ� KDVLO� SHNHUMDDQ� GHQJDQ� VSHVLILNDVL� \DQJ� GLWHQWXNDQ�

GDODP�.RQWUDN��NXDOLWDV�NRQVWUXNVL��
&��� .HVHVXDLDQ�ZDNWX�SHODNVDQDDQ�SUR\HN� GHQJDQ�ZDNWX� SHODNVDQDDQ�

VHVXDL�.RQWUDN�DZDO
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&��� .HVHVXDLDQ�ELD\D�SUR\HN�NHVHOXUXKDQ��WHUPDVXN�DGGHQGXP�ELOD�DGD��
GHQJDQ�QLODL�SDJX��EDVLF�GHVLJQ�

6XPEHU���<XULVWDQWL�������

6.$/$�3(1*8.85$1�.,1(5-$�

.LQHUMD�SUR\HN�UDQFDQJ�EDQJXQ�GLNODVLILNDVLNDQ�GDODP�OLPD�NDWHJRUL��VDQJDW�EDLN��

EDLN��FXNXS��EXUXN��GDQ�VDQJDW�EXUXN��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHYDOXDVL�NLQHUMD�

SUR\HN� EHUGDVDUNDQ� NRQGLVL� ODSDQJDQ�� .ODVLILNDVL� LQL� GLKDUDSNDQ� PHPEDQWX�

PHQJLGHQWLILNDVL�SUR\HN�GHQJDQ�NLQHUMD�NXUDQJ�PHPXDVNDQ��.DWHJRUL�SHQLODLDQ�NLQHUMD�

SUR\HN�UDQFDQJ�EDQJXQ�GDSDW�GLOLKDW�SDGD�7DEHO���%HULNXW��

7DEHO���
.DWHJRUL�3HQLODLDQ�.LQHUMD�3UR\HN�5DQFDQJ�%DQJXQ�

6NRU .DWHJRUL
�����± ���� 6DQJDW�%DLN
�����± ���� %DLN
�����± ���� &XNXS
�����± ���� %XUXN
������ 6DQJDW�%XUXN

6XPEHU���<XULVWDQWL�������

352),/�5(6321'(1�

3HQ\HEDUDQ�NXHVLRQHU�NHSDGD�UHVSRQGHQ�\DQJ�WHUNDLW�ODQJVXQJ�GL�SUR\HN�5XPDK�

6DNLW�,QWHUQDVLRQDO�%DOL��WHUGLUL�GDUL�VLWH�RSHUDWLRQDO�PDQDJHU��VLWH�HQJLQHHULQJ�PDQDJHU��

VLWH�HQJLQHHU�VWUXNWXU�±�DUVLWHNWXU��JHQHUDO�VXSHUYLVRU��TXDQWLW\�VXUYH\RU��TXDOLW\�FRQWURO��

ORJLVWLN� VWDII�� HQJLQHHULQJ� VWDII�� VXSHUYLVRU�� GUDIWHU� 6HNWRU� *HGXQJ� $�� PDQDMHPHQ�

NRQVWUXNVL�VHNWRU�JHGXQJ�D��GDQ�SHUZDNLODQ�SHPLOLN�SUR\HN��3URILO�UHVSRQGHQ�GDSDW�GLOLKDW�

SDGD�7DEHO���%HULNXW��

7DEHO���
3URILO�5HVSRQGHQ�3HQLODLDQ�.LQHUMD�3UR\HN�5DQFDQJ�%DQJXQ�5XPDK�6DNLW�,QWHUQDVLRQDO�

%DOL�

-HQLV�.HODPLQ -XPODK
/DNL�± /DNL ��
3HUHPSXDQ �

3HQGLGLNDQ�7HUDNKLU -XPODK
6��7HNQLN�6LSLO ��

6��7HNQLN�$UVLWHNWXU �
6��0DQDMHPHQ �
6��(NRQRPL �

6��.HVHKDWDQ�0DV\DUDNDW �
6��7HNQLN�(OHNWUR �
'��7HNQLN�6LSLO �
'��7HNQLN�6LSLO ��
'��7HNQLN�(OHNWUR �
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,QWHUYDO�8VLD -XPODK
���± ���7KQ ��
���± ���7KQ ��
���± ���7KQ �

6XPEHU���+DVLO�$QDOLVLV���������

5(.$3,78/$6,�	�3(5$1.,1*$1�3(1,/$,$1�,1',.$725�.8(6,21(5�

'DUL�NXHVLRQHU�\DQJ�WHODK�GLWHULPD�NHPEDOL��GLODNXNDQ�UHNDSLWXODVL�GDWD�PHQJHQDL�

SHQLODLDQ� NLQHUMD� SUR\HN� UDQFDQJ� EDQJXQ� PHQJJXQDNDQ 0LFURVLIW� ([FHO�� 'DWD�

GLNHORPSRNNDQ�EHUGDVDUNDQ�XUXWDQ�LQGLNDWRU�\DQJ�GLEHULNDQ��%HULNXW�PHUXSDNDQ�MDEDUDQ�

UHNDSLWXODVL�GDQ�3HUDQNLQJDQ�GDWD�GDUL�KDVLO�SHQLODLDQ�VHEDUDQ�NXHVLRQHU�VHWLDS�LQGLNDWRU�

GDSDW�GLOLKDW�SDGD�7DEHO���%HULNXW��

7DEHO���
5HNDSLWXODVL�GDQ�3HUDQNLQJDQ�'DWD�3HQLODLDQ�.LQHUMD�3UR\HN�5DQFDQJ�%DQJXQ�

1RPRU�
,QGLNDWRU

,QGLNDWRU 1LODL� 5DQNLQJ�

%��� .HVHVXDLDQ�SHUVRQLO�LQWL��SHODNVDQD�NRQVWUXNVL��
GHQJDQ�SHUV\DUDWDQ�NXDOLILNDVL�GDQ�NLQHUMD�
SHODNVDQD�NRQVWUXNVL

����� ��

&��� .HVHVXDLDQ�KDVLO�SHNHUMDDQ�GHQJDQ�VSHVLILNDVL�
\DQJ�GLWHQWXNDQ�GDODP�.RQWUDN��NXDOLWDV�
NRQVWUXNVL��

����� ��

%��� .HVHVXDLDQ�PHWRGH�SHODNVDQDDQ�\DQJ�
GLODNVDQDNDQ�GL�ODSDQJDQ

����� ��

%��� .HVHVXDLDQ�SHUDODWDQ�\DQJ�GLJXQDNDQ�VDDW�
SHODNVDQDDQ�GHQJDQ�SHUDODWDQ�\DQJ�GLWHQWXNDQ�
GDODP�KDVLO�UDQFDQJDQ�DNKLU

����� ��

%��� .HVHVXDLDQ�PDWHULDO�NRQVWUXNVL�GHQJDQ�PDWHULDO�
\DQJ�GLWHQWXNDQ�GDODP�KDVLO�UDQFDQJDQ�DNKLU

����� ��

$��� .HVHVXDLDQ�KDVLO�VXUYHL�\DQJ�GLODNXNDQ�3HQ\HGLD
GHQJDQ�KDVLO�VXUYHL�DZDO�VDDW�SHQ\XVXQDQ�EDVLF�
GHVLJQ

����� ��

$��� .HVHVXDLDQ�SHUVRQLO�LQWL��GHVDLQHU��GHQJDQ�
SHUV\DUDWDQ�NXDOLILNDVL�GDQ�NLQHUMD�GHVDLQHU

����� ��

$��� .HVHVXDLDQ�KDVLO�UDQFDQJDQ�DNKLU�GHQJDQ�
SURSRVDO�GHVDLQ�GDUL�3HQ\HGLD

����� ��

$��� .HVHVXDLDQ�PHWRGH�SHODNVDQDDQ�KDVLO�UDQFDQJDQ�
DNKLU�GHQJDQ�SURSRVDO�GHVDLQ�GDQ�NRQGLVL�
ODSDQJDQ

����� ��

&��� .HVHVXDLDQ�ZDNWX�SHODNVDQDDQ�SUR\HN�GHQJDQ�
ZDNWX�SHODNVDQDDQ�VHVXDL�NRQWUDN�DZDO�

����� ���

$��� .HVHVXDLDQ�JDPEDU�GHVDLQ�KDVLO��UDQFDQJDQ�DNKLU
�'HWDLOHG�(QJLQHHULQJ�'HVLJQ�'('��GHQJDQ�
JDPEDU�EDVLF�GHVLJQ

����� ���

%��� .HVHVXDLDQ�'('�GHQJDQ�$V�%XLOW�'UDZLQJ
�GLPHQVL�GDQ�HOHYDVL�

����� ���

&��� .HVHVXDLDQ�ELD\D�SUR\HN�NHVHOXUXKDQ��WHUPDVXN�
DGGHQGXP�ELOD�DGD��GHQJDQ�QLODL�SDJX��EDVLF�
GHVLJQ��

����� ���

6XPEHU���+DVLO�$QDOLVLV���������

,QGLNDWRU� ±� LQGLNDWRU� \DQJ� PHQGDSDWNDQ� SHQLDOLDQ� \DQJ� NXUDQJ� GLLGHQWLILNDVL�

SHQ\HEDEQ\D�� VHUWD�SHUPDVDODKDQ�DSD�\DQJ�PHPHQJDUXKL�NLQHUMD�SUR\HN�5XPDK�6DNLW�
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,QWHUQDVLRQDO�%DOL��$GDSXQ�UDQNLQJ�SHQLODLDQ�PDVLQJ���PDVLQJ�LQGLNDWRU�EHUGDVDUNDQ�KDVLO�

NXHVLRQHU�GDSDW�GLOLKDW�SDGD�7DEHO���GL�EDZDK�LQL��

0HQJDFX�SDGD�VXE�EDE�VNDOD�NDWHJRUL�SHQLODLDQ�NLQHUMD�SUR\HN�SHQLODLDQ�GDODP�

WDEHO�GLDWDV� WHUNDLW�SHUDQNLQJDQ�KDVLO�UHNDSLWXODVL�QLODL�VHWLDS�LQGNDWRU� WHUVHEXW�� WHUOLKDW�

EDKZD�LQGLNDWRU�QRPRU�&����%����$���GDQ�&���PHQGDSDWNDQ�SHQLODLDQ�EXUXN������������

LQGLNDWRU�QRPRU�$����$����$����$����%����%����GDQ�%���PHQGDSDWNDQ�SHQLODLDQ�FXNXS��!�

������ �� LQGLNDWRU�QRPRU�&���GDQ�%���PHQGDSDWNDQ�SHQLODLDQ�EDLN���!��������8WDPDQ\D�

\DQJ�PHQGDSDWNDQ� SHQLODLDQ� NLQHUMD� EXUXN� WHUEDQ\DN� WHUGDSDW� SDGD� NDWHJRUL� LQGLNDWRU�

IDVH�NLQHUMD�NHVHOXUXKDQ�SUR\HN��&��\DLWX�LQGLNDWRU�&���GDQ�&����

)$.725� <$1*� 0(0(1*$58+,� 3(1,/$,$1� .,1(5-$� 352<(.�

5$1&$1*�%$1*81�

/DQJNDK� VHODQMXWQ\D� DGDODK� PHQJLGHQWLILNDVL� SHQ\HEDE� \DQJ� PHPHQJDUXKL�

PDVDODK�\DQJ�WHUMDGL�SDGD�NLQHUMD�SUR\HN�UDQFDQJ�EDQJXQ�EHUGDVDUNDQ�HPSDW�LQGLNDWRU�

\DQJ� GLSHUROHK� VHEHOXPQ\D�� ,GHQWLILNDVL� LQL� GLODNXNDQ� PHODOXL� ZDZDQFDUD� GHQJDQ�

3HQ\HGLD�-DVD��37�33��3HUVHUR��7EN��\DQJ�WHUOLEDW�ODQJVXQJ�GDODP�3UR\HN�5XPDK�6DNLW�

,QWHUQDVLRQDO� %DOL� NKXVXVQ\D� SDGD� VLWH� RSHUDWLRQDO� PDQDJHU�� VLWH� HQJLQHHU� VWUXNWXU�

DUVLWHNWXU��GDQ�HQJLQHHULQJ�VWDII��6HODQMXWQ\D��DQDOLVLV�GLODNXNDQ�PHQJJXQDNDQ�PHWRGH�

)DXOW�7UHH�$QDO\VLV��)7$��GDQ�0HWKRG�IRU�2EWDLQLQJ�&XW�6HW��02&86����

�� ,QGLNDWRU�&����
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�� ,QGLNDWRU�%����

�� ,QGLNDWRU�$����

�� ,QGLNDWRU�&����
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%HUGDVDUNDQ�DQDOLVLV�)7$�	�02&86�VHFDUD�NHVHOXUXKDQ�GL�NHHPSDW�LQGLNDWRU��

GLGDSDWNDQ� GHODSDQ� SHUPDVDODKDQ� \DQJ� PHQ\HEDENDQ� EXUXNQ\D� NLQHUMD� SDGD� SUR\HN�

SHPEDQJXQDQ�WHULQWHJUDVL�UDQFDQJ�EDQJXQ�5XPDK�6DNLW�,QWHUQDVLRQDO�%DOL���GDSDW�GLOLKDW�

SDGD�7DEHO���%HULNXW��

7DEHO���
3HUPDVDODKDQ�\DQJ�0HQ\HEDENDQ�%XUXNQ\D�.LQHUMD�SDGD�3UR\HN�5DQFDQJ�%DQJXQ�

1R %DVLF�(YHQW
� 3HPDQJNX�NHSHQWLQJDQ�SUR\HN�EHUSLQGDK�WDQJDQ
�� 3URVHV� UHYLVL� GHVDLQ� \DQJ� EHUXODQJ� DNLEDW�

SHUPLQWDDQ�SHQJJXQD�MDVD�EHUXEDK�� XEDK
�� .XUDQJQ\D� SHPDKDPDQ� SHQJJXQD� MDVD� DNDQ�

GHVDLQ�\DQJ�DNDQ�GLLPSOHPHQWDVLNDQ�GL�ODSDQJDQ
� 'HVDLQ�WLGDN�WHUFDSDL�WXMXDQ�VHUWD�NHDPDQDQQ\D
� 3URVHV�,GHQWLILNDVL�5LVLNR�\DQJ�7LGDN�0HPDGDL
�� .XDOLILNDVL�3HUVRQDO� LQ� &KDUJH� 7LGDN� GLODNXNDQ�

GDUL�SLKDN�SHQ\HGLD�MDVD�GDQ�SHPLOLN�SUR\HN
�� .XUDQJQ\D� 6WXGL� %DQGLQJ� GHQJDQ� 5XPDK� 6DNLW�

,QWHUQDVLRQDO�ODLQQ\D
�� 3HQJJDQWLDQ�$QJJRWD�.XQFL�7LP�

6XPEHU���+DVLO�$QDOLVLV���������

6,038/$1�

�� %HULNXW� PHUXSDNDQ� NHVLPSXODQ� \DQJ� PHUXMXN� GDUL� KDVLO� DQDOLVLV� SDGD� EDE�

VHEHOXPQ\D��

�� .LQHUMD� SUR\HN� UDQFDQJ� EDQJXQ� 5XPDK� 6DNLW� ,QWHUQDVLRQDO� %DOL� GLQLODL�

�FXNXS�� GHQJDQ� � � UDWD�UDWD� ������ 6HEDJLDQ� EHVDU� GDUL� ��� LQGLNDWRU� NLQHUMD�

EHUDGD�GDODP�NDWHJRUL�FXNXS�KLQJJD�EXUXN��PHQXQMXNNDQ�EDQ\DN�DVSHN�\DQJ�

SHUOX�GLSHUEDLNL�PHVNLSXQ�DGD�EHEHUDSD�\DQJ�GLNHOROD�GHQJDQ�EDLN��

�� 3HODNVDQDDQ� SUR\HN� UDQFDQJ� EDQJXQ� GL� 5XPDK� 6DNLW� ,QWHUQDVLRQDO� %DOL�

PHQXQMXNNDQ�NHOHPDKDQ�NLQHUMD�GDODP�IDVH�GHVDLQ�GDQ�NHVHOXUXKDQ�SUR\HN��

5HYLVL� GHVDLQ� DNLEDW� SHUXEDKDQ� SHUPLQWDDQ� GDQ� NHWLGDNMHODVDQ� NHEXWXKDQ�

SHQJJXQD� MDVD� PHQJKDPEDW� NLQHUMD�� PHQ\HEDENDQ� NHWLGDNSXDVDQ� GDQ�

SHQXQGDDQ��3HUJDQWLDQ�SHPDQJNX�NHSHQWLQJDQ��NXUDQJQ\D�NRPSHWHQVL�3,&��

VHUWD�NXUDQJQ\D�VWXGL�EDQGLQJ�MXJD�PHPSHUEXUXN�VLWXDVL�GDQ�PHPEXDW�GHVDLQ�

WLGDN�RSWLPDO�VHVXDL�VWDQGDU�LQWHUQDVLRQDO��

'$)7$5�3867$.$�

$VL\DQWR����������&RQVWUXFWLRQ�3URMHFW�&RVW�0DQDJHPHQW��-DNDUWD��3UDGQ\D�3DUDPLWD��
3ULOO\�� 2�� �������� ,GHQWLILNDVL� )DNWRU�)DNWRU� 5LVLNR� 7HUKDGDS� .LQHUMD� :DNWX� 3UR\HN�

5DQFDQJ� %DQJXQ� �'HVLJQ� $QG� %XLOG�� 3DGD� 37� ;;;� <DQJ� GLWLQMDX� GDUL� 6LVL�
3HODNVDQD� 3UR\HN�� 6NULSVL� )DNXOWDV� 7HNQLN�� 3URJUDP� 6WXGL� 7HNQLN� 6LSLO��
8QLYHUVLWDV�,QGRQHVLD��'HSRN��
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<XULVWDQWL��7����������$QDOLVLV�.LQHUMD�3UR\HN�'HVLJQ�DQG�%XLOG�3DGD�3UR\HN�-DODQ�'L�
'LUHNWRUDW� -HQGUDO� %LQDPDUJD�� 7HVLV� )DNXOWDV� 7HNQLN� 6LSLO�� 3HUHQFDQDDQ� GDQ�
.HEXPLDQ��,QVWLWXW�7HNQRORJL�6HSXOXK�1RYHPEHU��
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