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&RQVWUXFWLRQ�PHWKRG�LV�D�SODQQLQJ�SURFHVV�WKDW�SURYLGHV�DQ�RYHUYLHZ�RI�KRZ�WR�FDUU\�RXW�

D�MRE��ERWK�LQ�JHQHUDO�DQG�IRU�HDFK�DFWLYLW\��7KH�%DOL�0DQGDUD�+RVSLWDO�7UDLQLQJ�%XLOGLQJ�LV�ORFDWHG�
ZLWKLQ�WKH�KRVSLWDO�DUHD��ZLWK�VRLO�FRQGLWLRQV�WKDW�KDYH�D�KLJK�ZDWHU�FRQWHQW�GXH�WR�WKH�ULYHU�VLWXDWHG�
GLUHFWO\�LQ�IURQW�RI�WKH�EXLOGLQJ��7KHUHIRUH��WKH�VHOHFWLRQ�RI�DOWHUQDWLYH�FRQVWUXFWLRQ�PHWKRGV�PXVW�EH�
UHOLDEOH�ZKLOH�PDLQWDLQLQJ�WKH�TXDOLW\�RI�WKH�IRXQGDWLRQ�WR�HQVXUH�LW�FDQ�EH�H[HFXWHG�HIIHFWLYHO\�DQG�
HIILFLHQWO\��ZKLFK�ZLOO�DOVR�LPSDFW�WKH�FRQVWUXFWLRQ�FRVWV��7KH�SXUSRVH�DQG�EHQHILW�RI�WKLV�VWXG\�DUH�
WR� GHWHUPLQH� WKH� ERUH� SLOH� FRQVWUXFWLRQ�PHWKRG� DQG� LWV� DVVRFLDWHG� FRVWV� FRQVLGHULQJ� WKH� VSHFLILF�
FRQGLWLRQV�RI�%DOL�0DQGDUD�+RVSLWDO� 7KH�UHVHDUFK�GHVLJQ�XVHG�LQ�WKLV�VWXG\�LV�TXDQWLWDWLYH�DQDO\VLV�
ZLWK�D�GHVFULSWLYH�DSSURDFK��XWLOL]LQJ�REVHUYDWLRQ�DQG� LQWHUYLHZ�PHWKRGV��7KH�GLVFXVVLRQ� LQ� WKLV�
VWXG\� LQFOXGHV� WKH�DQDO\VLV�RI� WKH�FRQVWUXFWLRQ�PHWKRG�DQG� WKH�FRVW�FDOFXODWLRQ� IRU� WKH�ERUH�SLOH�
IRXQGDWLRQ� ZRUN� EDVHG� RQ� ILHOG� VXUYH\� SULFHV�� 7KH� UHVXOW� RI� WKH� FRQVWUXFWLRQ� PHWKRG� DQDO\VLV�
LQGLFDWHV�WKDW�WKH�GU\�GULOOLQJ�PHWKRG�LV�XVHG��HPSOR\LQJ�D�+\GUDXOLF�5RWDU\�'ULOOLQJ�WRRO��7KH�WRWDO�
FRVW�LQFXUUHG�IRU�FRPSOHWLQJ�WKH�HQWLUH�ERUH�SLOH�IRXQGDWLRQ�ZRUN��LQFOXGLQJ�GULOOLQJ��UHLQIRUFHPHQW�
ZRUN�� DQG� FDVWLQJ�� LV� 5S������������ �7KUHH� +XQGUHG� DQG� 6L[�0LOOLRQ�� 7ZR� +XQGUHG� DQG� 2QH�
7KRXVDQG��6HYHQ�+XQGUHG�DQG�6L[W\�5XSLDK��
.H\ZRUGV��&RQVWUXFWLRQ�PHWKRG��+\GUDXOLF�5RWDU\�'ULOOLQJ��&RQVWUXFWLRQ�FRVWV

$%675$.
0HWRGH�NRQVWUXNVL�DGDODK�VXDWX�SHUHQFDQDDQ�\DQJ�PHPEHULNDQ�JDPEDUDQ�EDJDLPDQD�FDUD�

PHODNVDQDNDQ�VXDWX�SHNHUMDDQ��EDLN�VDFDUD�JOREDO�PDXSXQ�WLDS�NHJLDWDQ��*HGXQJ�'LNODW�568'�%DOL�
0DQGDUD� LQL�EHUDGD�GL�GDODP�DUHD� UXPDK�VDNLW� VHUWD� NRQGLVL� WDQDK�EHUNDGDU�DLU� WLQJJL�DNLEDW�GDUL�
VXQJDL� \DQJ� EHUDGD� WHSDW� SDGD� GHSDQ� EDQJXQDQ�� 0DND� GDUL� LWX�� SHPLOLKDQ� DOWHUQDWLI� PHWRGH�
SHODNVDQDDQ�\DQJ�KDUXV�PHPSXQL� GDQ� WHWDS�PHQMDJD�PXWX� SRQGDVL� WHUVHEXW DJDU� ELVD� GLODNXNDQ�
GHQJDQ� HIHNWLI� GDQ� HILVLHQ� \DQJ� DNDQ� EHUSHQJDUXK� SDGD� ELD\D� SHODNVDQDDQ��7XMXDQ� GDQ�PDQIDDW�
SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� PHWRGH� SHODNVDQDDQ� SHNHUMDDQ� ERUH� SLOH VHUWD� ELD\D�
SHODNVDQDDQQ\D� GHQJDQ� VLWXDVL� GDQ� NRQGLVL� SDGD�568'�%DOL�0DQGDUD� LQL��5DQFDQJDQ�SHQHOLWLDQ�
\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� DQDOLVLV� NXDQWLWDWLI� GHQJDQ� SHQGHNDWDQ� GHVNULSWLI�
PHQJJXQDNDQ�PHWRGH�REVHUYDVL�GDQ�ZDZDQFDUD��3HPEDKDVDQ�SDGD�SHQHOLWLDQ�LQL�WHUGLUL�GDUL�DQDOLVLV�
PHWRGH� SHODNVDQDDQ� GDQ� SHUKLWXQJDQ� ELD\D� SHODNVDQDDQ� SHNHUMDDQ� SRQGDVL� ERUH� SLOH \DQJ�
PHQJJXQDNDQ� KDUJD� VXUYHL� GLODSDQJDQ�� 'DUL� KDVLO� DQDOLVLV� \DQJ� GLODNXNDQ� SHQXOLV�� PHWRGH�
SHODNVDQDDQ� \DQJ� GLJXQDNDQ� \DLWX� GHQJDQ�PHWRGH� ERU� NHULQJ� �'U\� 'ULOOLQJ��PHQJJXQDNDQ� DODW�
+\GUDXOLF�5RWDU\�'ULOOLQJ��%LD\D�\DQJ�GLNHOXDUNDQ�XQWXN�PHQ\HOHVDLNDQ�VHOXUXK�SHNHUMDDQ�SRQGDVL�
ERUH�SLOH�LQL�GLPXODL�GDUL�SHNHUMDDQ�SHQJHERUDQ��SHNHUMDDQ�SHPEHVLDQ�VHUWD�SHNHUMDDQ�SHQJHFRUDQ�
GLSHUOXNDQ�VHEHVDU�5S�������������7LJD�5DWXV�(QDP�-XWD�'XD�5DWXV�6DWX�5LEX�7XMXK�5DWXV�(QDP�
3XOXK�5XSLDK���
.DWD�NXQFL ��%LD\D��3HUFHSDWDQQ��:DNWX��)DVW�WUDFN��/LQWDVDQ�NULWLV�

,661����������
9ROXPH���7DKXQ�����

3URVLGLQJ�6HPLQDU�1DVLRQDO�.HWHNQLNVLSLODQ�%LGDQJ�9RNDVLRQDO�;,, ���



3(1'$+8/8$1

0HWRGH�NRQVWUXNVL�DGDODK�VXDWX�SHUHQFDQDDQ�\DQJ�PHPEHULNDQ�JDPEDUDQ�

EDJDLPDQD� FDUD�PHODNVDQDNDQ� VXDWX� SHNHUMDDQ�� EDLN� VDFDUD� JOREDO� PDXSXQ� WLDS�

NHJLDWDQ� �$VL\DQWR�������� 0HQXUXW�'LSRKXVRGR������� PHWRGH�NRQVWUXNVL�MXJD�

GDSDW� GLDUWLNDQ� VHEDJDL� WDWD� FDUD� GDQ� WHNQLN�WHNQLN� SHODNVDQDDQ� SHNHUMDDQ� \DQJ�

PHUXSDNDQ�LQWL�GDUL�VHOXUXK�NHJLDWDQ�GDODP�VLVWHP�PDQDMHPHQ�NRQVWUXNVL� .HJLDWDQ�

SUR\HN� NRQWUXNVL� GDSDW� GLDUWLNDQ� MXJD� VHEDJDL� VXDWX� NHJLDWDQ� VHPHQWDUD� \DQJ�

ODQJVXQJ� GDODP� MDQJND� ZDNWX� \DQJ� WHUEDWDV�� GHQJDQ� DORNDVL� VXPEHU� GD\D� \DQJ�

WHUWHQWX� GDQ� GLPDNVXGNDQ� XQWXN� PHODNVDQDNDQ� WXJDV� \DQJ� VDVDUDQQ\D� WHODK�

GLJDULVNDQ�GHQJDQ�MHODV �,PDQ�6RHKDUWR��������

6DODK� VDWX� MHQLV� SHNHUMDDQ� XWDPD� GDODP�SHPEDQJXQDQ� NRQVWUXNVL� DGDODK�

SHNHUMDDQ�VWUXNWXU��3HNHUMDDQ�VWUXNWXU�LQL�VHFDUD�XPXP�PHOLSXWL�SHNHUMDDQ�SRQGDVL��

NRORP�� EDORN�� GDQ� SHODW� ODQWDL�� 3RQGDVL� VHEDJDL� HOHPHQ� VWUXNWXU� \DQJ� EHUIXQJVL�

XQWXN� PHQHUXVNDQ� EHEDQ� EDQJXQDQ� NH� ODSLVDQ� WDQDK� SHQGXNXQJ� GLGHVDLQ�

EHUGDVDUNDQ� ODSLVDQ� WDQDK�SHQGXNXQJ�GLEDZDKQ\D�� WDSL� MXJD�PHPSHUWLPEDQJNDQ�

NHDGDDQ�GLVHNLWDU�DUHD�SHPEDQJXQDQ�

3UR\HN� 3HPEDQJXQDQ� *HGXQJ� 'LNODW� 568'� %DOL� 0DQGDUD� PHUXSDNDQ�

XSD\D�SHPHULQWDK�3URYLQVL�%DOL�GDODP�PHQLQJNDWNDQ NXDOLWDV�VXPEHU�GD\D�PDQXVLD�

GL�ELGDQJ�.HVHKDWDQ� 3HPLOLKDQ�SRQGDVL�ERUH�SLOH PHUXSDNDQ�VDODK�VDWX�DOWHUQDWLI�

\DQJ�GLJXQDNDQ�SDGD�SHPEDQJXQDQ�*HGXQJ�'LNODW�568'�%DOL�0DQGDUD�LQL�

0HOLKDW�NRQGLVL�WDQDK�\DQJ�PHPLOLNL�NDGDU�DLU�WLQJJL�DNLEDW�GDUL�VXQJDL�\DQJ�

EHUDGD� WHSDW� SDGD� GHSDQ� EDQJXQDQ� \DQJ� DNDQ� GLEDQJXQ� QDQWLQ\D�� VHUWD� VLWXDVL�

SHPEDQJXQDQ� EHUDGD� GL� DUHD� UXPDK� VDNLW� \DQJ� SHUOX� GLMDJD� NHEHUVLKDQQ\D� GDQ�

NHWHQDQJDQ� VLWXDVL� DUHD� SUR\HN� DJDU� WLGDN�PHQJJDQJJX� RSHUDVLRQDO� UXPDK� VDNLW�

VHUWD�SDVLHQ�\DQJ�EHUDGD�GL�GDODP�UXPDK�VDNLW��0DND�GDUL�LWX��SHPLOLKDQ�DOWHUQDWLI�

PHWRGH�SHODNVDQDDQ�\DQJ�KDUXV�PHPSXQL�GDQ�WHWDS�PHQMDJD�PXWX�SRQGDVL�WHUVHEXW

DJDU�ELVD�GLODNXNDQ�GHQJDQ�HILHNWLI�GDQ�HILVLHQ�\DQJ�DNDQ�EHUSHQJDUXK�SDGD�ELD\D�

SHODNVDQDDQ�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GLDWDV�� SHQXOLV� WHUWDULN� PHODNXNDQ� $QDOLVLV�

0HWRGH� 3HODNVDQDDQ� 3HNHUMDDQ� 3RQGDVL� %RUH� SLOH 7HUKDGDS� %LD\D� 3HODNVDQDDQ�

3DGD�3UR\HN�3HPEDQJXQDQ�*HGXQJ�'LNODW�568'�%DOL�0DQGDUD�
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5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHODK� GLNHPXNDNDQ� GL� DWDV�� $GDSXQ�

SHUPDVDODKDQ�\DQJ�GLDQJNDW�DGDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD�PHWRGH�SHODNVDQDDQ�SHNHUMDDQ�SRQGDVL�ERUH�SLOH GHQJDQ�VLWXDVL�GDQ�

NRQGLVL� VHSHUWL� SDGD� 3UR\HN� 3HPEDQJXQDQ�*HGXQJ�'LNODW 5XPDK� 6DNLW� %DOL�

0DQGDUD"

�� %HUDSD�ELD\D�SHODNVDQDDQ�\DQJ�GLEXWXKNDQ�GDUL�SHNHUMDDQ�ERUH�SLOH SDGD�3UR\HN�

3HPEDQJXQDQ�*HGXQJ�'LNODW�5XPDK�6DNLW�%DOL�0DQGDUD"

7XMXDQ�3HQHOLWLDQ
'DODP�SHQHOLWLDQ�LQL�WXMXDQ�\DQJ�DNDQ�GLFDSDL�\DLWX�

�� 0HQJHWDKXL�PHWRGH�SHODNVDQDDQ�SHNHUMDDQ�ERUH�SLOH

�� 0HQJHWDKXL� ELD\D� GDUL� SHNHUMDDQ�ERUH� SLOH GHQJDQ�PHWRGH� SHODNVDQDDQ� \DQJ�

GLJXQDNDQ� SDGD� 3UR\HN� 3HPEDQJXQDQ� *HGXQJ� 'LNODW� 5XPDK� 6DNLW� %DOL�

0DQGDUD"

0(72'(�3(1(/,7,$1

3DGD� SHQXOLVDQ� 3HQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ� PHWRGH� SHQHOLWLDQ�

NXDQWLWDWLI�GHQJDQ�SHQGHNDWDQ�GHVNULSWLI�GHQJDQ�WXMXDQ�XQWXN�PHQGDSDWNDQ�PHWRGH�

SHODNVDQDDQ� \DQJ� WHSDW� XQWXN� SHNHUMDDQ�SRQGDVL� ERUH� SLOH��'DODP�SHQHOLWLDQ� LQL�

PHQJDQJNDW�VWXGL�NDVXV�GL�SUR\HN�SHPEDQJXQDQ�*HGXQJ�'LNODW�5XPDK�6DNLW�%DOL�

0DQGDUD� 0HQXUXW�6XJL\RQR���������DQDOLVLV�GHVNULSWLI�PHUXSDNDQ�PHWRGH�VWDWLVWLN�

\DQJ� GLJXQDNDQ� XQWXN� PHQGHVNULSVLNDQ� DWDX� PHQJJDPEDUNDQ� GDWD� \DQJ� WHODK�

GLNXPSXONDQ�WDQSD�EHUQLDW�XQWXN�PHQDULN�NHVLPSXODQ�\DQJ�EHUVLIDW�XPXP��'DODP�

SHQHOLWLDQ� LQL�� WHNQLN� DQDOLVLV� GHVNULSWLI� NXDQWLWDWLI� GLJXQDNDQ� XQWXN�PHQ\DMLNDQ�

GDWD� \DQJ� GLSHUROHK� VHVXDL� GHQJDQ� NHQ\DWDDQ� VHEDJDLPDQD� GLXUDLNDQ� ROHK�

.XVPD\DGL�	�6XJLDUWR��������

:DNWX�SHQHOLWLDQ�LQL�GLODNVDQDNDQ�GDUL�EXODQ�0HL������VDPSDL�GHQJDQ�-XOL�

������'LPXODL�GDUL�WDKDS�SHQHQWXDQ�MXGXO�VNULSVL�GDUL�EXODQ�'HVHPEHU������VDPSDL�

GHQJDQ� -DQXDUL� ����� <DQJ� WHUPDVXN� GDWD� SULPHU� GDODP� SHQHOLWLDQ� LQL� DGDODK�

SHQJDPDWDQ�WHUKDGDS VLWXDVL�NRQGLVL�GL�ODSDQJDQ�VHUWD�SHQJDPELODQ�GRNXPHQWDVL�GL�

ODSDQJDQ� EHUXSD� IRWR��'DWD� VHNXQGHU� GDSDW� EHUXSD� GDWD�GDWD� WHNQLV� GDUL� SUR\HN��

DQWDUD�ODLQ� *DPEDU�NHUMD�SRQGDVL GDQ�5HQFDQD�$QJJDUDQ�%LD\D��5$%�� $GDSXQ�
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WDKDSDQ�WDKDSDQ� \DQJ� GLODNXNDQ� GDODP� SHQHOLWLDQ� LQL DGDODK REVHUYDVL�� VWXGL�

OLWHUDWXU��GDQ�GLVNXVL�

9DULDEHO�DWDX�DVSHN�\DQJ�PHQMDGL� IRNXV�SHQHOLWLDQ�LQL�PHQFDNXS�GXD�KDO�

XWDPD��\DNQL�PHWRGH�SHODNVDQDDQ�GDQ�ELD\D�SHODNVDQDDQ�SHNHUMDDQ�SRQGDVL�ERUH�

SLOH� $GDSXQ�WDKDSDQ� WDKDSDQ�DQDOLVLV�GDWD�GDODP�SHQHOLWLDQ LQL�\DLWX�PHQJDQDOLVLV�

PHWRGH�SHODNVDQDDQ��GDQ�PHQJKLWXQJ�ELD\D�SHODNVDQDDQ�

+$6,/�'$1�3(0%$+$6$1

�� $QDOLVLV�0HWRGH�3HODNVDQDDQ

0DVLQJ�PDVLQJ� PHWRGH� SHODNVDQDDQ� SHNHUMDDQ� NRVQWUXNVL� DNDQ�

PHPEHULNDQ� UXDQJ� OLQJNXS� SHNHUMDDQ� VHUWD� GXUDVL� \DQJ� EHUEHGD� VHUWD� PHPLOLNL�

SHUWLPEDQJDQ�ILQDQVLDO�GDODP�EHQWXN�ELD\D��-DZDW��������'DODP�SHPLOLKDQ�PHWRGH�

SHODNVDQDDQ�SHNHUMDDQ�SRQGDVL�SDGD�SUR\HN�3HPEDQJXQDQ�*HGXQJ�'LNODW�568'�

%DOL�0DQGDUD�WHUGDSDW�EHEHUDSD�KDO�\DQJ�KDUXV�GLSHUWLPEDQJNDQ�GDODP�SHPLOLKDQ�

PHWRGH� SHODNVDQDDQ\D�� $GDSXQ� KDO� \DQJ� GLSHUWLPEDQJNDQ�� \DLWX 7DQDK� \DQJ�

EHUDLU��OHWDN�SHPEDQJXQDQ�

'DUL� SHUWLPEDQJDQ� KDO�KDO� WHUVHEXW�� GLODNXNDQ� DQDOLVLV� EHUVDPD� SURMHFW�

PDQDJHU PHQJJXQDNDQ�PHWRGH�ERU�NHULQJ�DWDX�GU\�GULOOLQJ���'HQJDQ�GLWHQWXNDQ�Q\D�

PHWRGH�SHODNVDQDDQ��GLODNXNDQ�SHUEDQGLQJDQ�KDUJD�PDQGRU�\DQJ�DNDQ�GLJXQDNDQ�

SDGD� SHNHUMDDQ� LQL� QDQWLQ\D� 7HUGDSDW� �� PDQGRU� \DLWX� ZD\DQ� VHWLDZDQ� �5S��

����������GDQ�6XJLRQR�:DQGR\R��5S����������

+DUJD�WHUVHEXW PHUXSDNDQ�KDUJD�MDVD�SHNHUMDDQ�SRQGDVL�ERUH�SLOH�GHQJDQ�

PHWRGH�ERU�NHULQJ�DWDX�GU\�GULOOLQJ \DQJ�VXGDK�GLODNXNDQ�QHJRVLDVL� 'DUL�NHGXD�

PDQGRU� WHUVHEXW� PHPLOLNL� NHNXUDQJDQ� GDQ� NHOHELKDQQ\D� PDVLQJ�PDVLQJ� \DQJ�

GLODNXNDQ� DQDOLVLV� XQWXN PHQFDSDL� WDUJHW� GDODP� SHODNVDQDDQ� SHNHUMDDQ� SRQGDVL�

ERUH�SLOH LQL�

'DODP� SHUWLPEDQJDQ� NHNXUDQJDQ� GDQ� NHOHELKDQ�PDVLQJ�PDVLQJ�PDQGRU��

7HODK�GLVHSDNDWL�EHUVDPD�PHQJJXQDNDQ�MDVD�GDUL�PDQGRU�:D\DQ�6HWLDZDQ�GHQJDQ�

PHQJJXQDNDQ� DODW� +\GUDXOLF� 5RWDU\� 'ULOOLQJ�� GHQJDQ� OHELK� PHQJHGHSDQNDQ�

HILVLHQVL� ZDNWX� SHODNVDQDDQ� VHUWD� KDUJD� \DQJ� PDVLK� WHUMDQJNDX� EXGJHW XQWXN�

SHODNVDQDDQ�SHNHUMDDQ�SRQGDVL�ERUH�SLOH�SDGD�3UR\HN�3HPEDQJXQDQ�*HGXQJ�'LNODW�

568'�%DOL�0DQGDUD�LQL�
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�� 'DWD�+\GUDXOLF�5RWDU\�'ULOOLQJ

3HQJHERUDQ�PHQJJXQDNDQ�DODW�+\GUDXOLF�5RWDU\�'ULOOLQJ� LQL�VDQJDW�VHGLNLW�

PHQLPEXONDQ� NHELVLQJDQ� VHUWD� GHQJDQ� NHXQJJJXODQ� SHQJHUMDDQ� \DQJ� OLQFDK� GDQ�

SUDNWLV XQWXN�ODKDQ�VHPSLW��$GDSXQ�VSHVLILNDVL�DODW�\DLWX�PHQJJXQDNDQ�.RPDWVX�

([FDYDWRU�GHQJDQ�WLSH�3&����\DQJ�PHQJJXQDNDQ�GHQJDQ 5RWDU\�'ULOOLQJ�

�� 0HWRGH�SHODNVDQDDQ�SHNHUMDDQ�SRQGDVL�ERUH�SLOH

D� 3HNHUMDDQ�3HUVLDSDQ

3HNHUMDDQ� SHUVLDSDQ� PHUXSDNDQ� WDKDS� XQWXN� PHQHQWXNDQ� WLWLN�WLWLN�

SHQJHERUDQ�WDQDK� 3DGD�IDVH�DZDO�SHODNVDQDDQ�SUR\HN�GHQJDQ�SRQGDVL�ERUH�SLOH��

WDKDSDQ� \DQJ� DNDQ� GLODNXNDQ� \DLWX� SHQJXNXUDQ� GDQ� SHQDQGDDQ� WLWLN� SHQJHERUDQ�

\DQJ� DNXUDW�� VHVXDL� GHQJDQ� NRRUGLQDW� \DQJ� WHUFDQWXP�GDODP�JDPEDU� NHUMD� \DQJ�

WHODK�PHODOXL� SHUVHWXMXDQ� WHOLWL� GDUL� NRQVXOWDQ� SHQJDZDV� GDQ� SHUHQFDQD� SUR\HN��

6HODQMXWQ\D��SURVHV�SHPEHULDQ�SDWRN�ND\X�SDGD�VHWLDS�WLWLN�SHQJHERUDQ�GLODNXNDQ�

GHQJDQ�ODQJVXQJ�GLDZDVL�ROHK�NRQVXOWDQ�SHQJDZDV�

6HODLQ� LWX�� SHQHPSDWDQ� PDWHULDO� GL� VHNLWDU� DUHD� NHUMD� GLODNXNDQ� GHQJDQ�

PHPSHUWLPEDQJNDQ� NRQGLVL� ODSDQJDQ� \DQJ� VSHVLILN�� XQWXN� PHPDVWLNDQ�

NHWHUVHGLDDQ� EDKDQ� \DQJ� WHSDW�ZDNWX� GDQ� WHSDW� WHPSDW� VHVXDL� GHQJDQ� NHEXWXKDQ�

NRQVWUXNVL��$ODW� SHQJHERUDQ� \DQJ�PHPLOLNL� GLDPHWHU� ���PP�GLSRVLVLNDQ� VHFDUD�

DNXUDW�VHVXDL�WLWLN�DZDO�\DQJ�WHODK�GLVHSDNDWL�DQWDUD�WLP�

'HQJDQ�GHPLNLDQ��SHQJDWXUDQ�WDKDSDQ�DZDO�LQL�PHUXSDNDQ�ODQGDVDQ�SHQWLQJ�

GDODP� PHPDVWLNDQ� NHEHUKDVLODQ� LPSOHPHQWDVL� SRQGDVL� ERUH� SLOH�� GHQJDQ�

PHPDVWLNDQ�VHPXD�SHUV\DUDWDQ�WHNQLV�GDQ�DGPLQLVWUDWLI�WHUSHQXKL�GHQJDQ�WHOLWL�GDQ�

DNXUDW�

E� 3HNHUMDDQ�3HQJHERUDQ

3HQJHERUDQ� SRQGDVL� ERUH� SLOH SDGD� SUR\HN� SHPEDQJXQDQ� *HGXQJ� 'LNODW�

568'�%DOL�0DQGDUD� LQL� GLODNXNDQ� GHQJDQ�PHWRGH� ERU� NHULQJ�DWDX� GU\� GULOOLQJ��

0HQJJXQDNDQ� +\GUDXOLF� 5RWDU\� 'ULOOLQJ� VHEDJDL� DODW� XQWXN� PHODNXNDQ�

SHQJHERUDQ� %HULNXW� WDKDSDQ� \DQJ� DNDQ� GLODNXNDQ� DGDODK� VHEDJDL� EHULNXW ��

3HQJHERUDQ�WDQDK�XQWXN�SRQGDVL�ERUH�SLOH GL�SUR\HN�LQL�PHQJJXQDNDQ�VLVWHP�ERU�
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NHULQJ�DWDX�GU\�GULOOLQJ WDQSD�DGDQ\D�FDVLQJ��7DQDK�GL�ERU�GHQJDQ�PHQJJXQDNDQ�

PDWD� ERU� VSLUDO� DWDX� DXJHU�� 3HQJHERUDQ� GLODNXNDQ� VDPSDL� NHGDODPDQ �� PHWHU��

6HWHODK�PHQFDSDL�NHGDODPDQ�\DQJ�VHVXDL��3HQJHERUDQ�GL�KHQWLNDQ��VHPHQWDUD�PDWD�

ERU� GLELDUNDQ� EHUSXWDU� WDQSD� EHEDQ� SHQHNDQDQ GDQ� DLU� VLUNXODVL� WHWDS�PHQJDOLU�

6HFDUD�EHUVDPDDQ�SHNHUMDDQ�SHPEHVLDQ� WXODQJDQ�ERUH�SLOH��6HODPD�SHPEHUVLKDQ�

OXEDQJ� ERU� LQL� EHUODQJVXQJ�� WXODQJDQ� ERUH� SLOH VXGDK� VLDS� XQWXN� GLPDVXNDQ� NH�

OXEDQJ� ERU�� 6HWHODK� SHNHUMDDQ� VHOHVDL� GL� WLWLN� WHUVHEXW�� DODW� ERU� VLDS� XQWXN�

GLSLQGDKNDQ�NH�WLWLN�VHODQMXWQ\D�XQWXN�PHODNXNDQ�SHQJHERUDQ�.HPEDOL�

F� 3HNHUMDDQ�0HPEHUVLKNDQ�%RUH�SLOH

$GDSXQ�WDKDSDQ�SHNHUMDDQ�SHPEHVLDQ�GLDQWDUDQ\D���7XODQJDQ�XWDPD�ERUH�SLOH

GL�EXDW� WDQSD� VDPEXQJDQ�GHQJDQ�3DQMDQJ���PHWHU�XWDPD�GDQ�RYHUODSSLQJ����P��

3HPRWRQJDQ�EHVL�PHQJJXQDNDQ�DODW�%DU�&XWWHU��3HPEXDWDQ�VHQJNDQJ�GHQJDQ�EHVL�

��� GLEXDW� PHOLQJNDU� EHUGLDPHWHU� ��FP�� 3HQJJDEXQJDQ� DQWDUD� WXODQJDQ� XWDPD�

GHQJDQ�WXODQJDQ�6HQJNDQJ�VSLUDO�GHQJDQ�MDUDN���FP�GDQ�GLSHUNXDW�PHQJJXQDNDQ�

NDZDW�EHWRQ�DWDX�EHQGUDW��7XODQJDQ�KDUXV�GLUDNLW�UDSL��6HFDUD�EHUVDPDDQ�SHNHUMDDQ�

SHQJHERUDQ� SRQGDVL� ERUH� SLOH MXJD� GLODNVDQDNDQ��.HWLND� SHPEHVLDQ� VXGDK� VLDS��

0DND�GDUL�LWX� ODQJVXQJ�GLODNXNDQ�LQVWDODVL�WXODQJDQ�NHGDODP�OXEDQJ�ERU��3URVHV�

LQVWDODVL�EHVL�WXODQJDQ�GLODNXNDQ�GHQJDQ�EDQWXDQ�DODW�+\GUDXOLF�5RWDU\�'ULOOLQJ��

*DWXQJDQ�VWRSSLQJ�GLVLDSNDQ�XQWXN�PHQ\HVXDLNDQ�SRVLVL�WXODQJDQ��3RVLVL�DODW�KDUXV�

EHQDU�EHQDU�GLSHUKDWLNDQ��6HWHODK�EHVL�PDVXN�NH�GDODP�OXEDQJ�ERU�GHQJDQ�EDLN��

DUHD� VHNLWDUQ\D� KDUXV� VHJHUD� GLEHUVLKNDQ� GDQ� SRQGDVL� ERUH� SLOH VLDS� GLODNXNDQ�

SHQJHFRUDQ�

G� 3HNHUMDDQ�3HQJHFRUDQ�3RQGDVL�%RUH�SLOH

3HNHUMDDQ�SHQJHFRUDQ�ERUHSLOH�DNDQ�GLEDQWX�GHQJDQ�SLSD�WUHPLH��3LSD�WUHPLH

GLSDVDQJNDQ�KLQJJD�GDVDU�OXEDQJ�ERU�XQWXN�PHPEDQWX�PHQ\DOXUNDQ�EHWRQ�VHJDU�

�UHDG\�PL[ NH�WLWLN�FRU��%DWDV�MDWXK�EHWRQ�VHJDU���P�GDUL�SHUPXNDDQ��MLND�PHOHELKL�

DNDQ�PHQJDODPL� VHJUHJDVL�� 3LSD� WUHPLH KDUXV� WHWDS� WHUHQGDP�GDODP� OXEDQJ� VDDW�

NHJLDWDQ�SHQJHFRUDQ�GLODNXNDQ� 3HQJHFRUDQ�WHODK�VHOHVDL�MLND�OXEDQJ�JDOLDQ�WHODK�

EHUKHQWL� PHOXDSNDQ� OXPSXU� \DQJ� EHUFDPSXU� GHQJDQ� VHPHQ�� 3DGD� SHNHUMDDQ�

SHQJHFRUDQ�ERUHSLOH�DNDQ�GLJXQDNDQ�PXWX�EHWRQ�)¶F������03D�
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�� 3HUKLWXQJDQ�%LD\D�3HODNVDQDDQ

D� 3HUKLWXQJDQ�%LD\D�0DWHULDO��0DWHULDO�&RVW�

�� %HVL�'��

9ROXPH�EHVL�'��� ������EDWDQJ

+DUJD�EHVL�'�� ��5S��������EDWDQJ

 �9ROXPH�%HVL�[�+DUJD�EHVL

 �����[�5S�������

 �5S����������

�� %HVL����

.HEXWXKDQ�EHVL����� ������EDWDQJ

+DUJD�EHVL����� ��5S������

 �9ROXPH�%HVL�[�+DUJD�EHVL

 �����[�5S������

 �5S����������

�� .DZDW�%HWRQ�EHQGUDW

9ROXPH�NDZDW�EHWRQ�EHQGUDW ����UROO

+DUJD�NDZDW�EHWRQ�EHQGUDW ��5S��������UROO

 �9ROXPH�NDZDW�EHWRQ�[�KDUJD�NDZDW�EHWRQ

 ���[�5S�������

 �5S���������

�� %HWRQ�)
F������0SD

9ROXPH�EHWRQ� �����P�

+DUJD�EHWRQ� ��5S����������P�

 �9ROXPH�EHWRQ�[�KDUJD�EHWRQ

 ����[�5S���������

 �5S����������

'DUL� SHUKLWXQJDQ� GLDWDV� VHPXD� SHUKLWXQJDQ� ELD\D� PDWHULDO� SHNHUMDDQ�

GLMXPODKNDQ�NHVHOXUXKDQ��DGDSXQ�UHNDSLWXODVL�SHQMXPODKDQ�WHUVHEXW�GDSDW�GLOLKDW�

SDGD�WDEHO�
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1R 8UDLDQ�3HNHUMDDQ 6DWXDQ 9ROXPH +DUJD -XPODK�+DUJD
� 8SDK�%RURQJDQ�3HNHUMDDQ�3RQGDVL�%RUH�3LOH P� ��� �������5S������ ����������5S������
�

�������������5S

83$+�%2521*$1�3(.(5-$$1�321'$6,�%25(�3,/(

727$/�+$5*$

7DEHO����5HNDSLWXODVL�ELD\D�PDWHULDO�SHNHUMDDQ�SRQGDVL�ERUH�SLOH

E� 3HUKLWXQJDQ�%LD\D�7HQDJD�.HUMD��ODERU�FRVW�

3HUKLWXQJDQ�ELD\D�WHQDJD��ODERU�FRVW��LQL�GLKLWXQJ�EHUGDVDUNDQ�KDUJD�PDQGRU�

ERURQJDQ� \DQJ� GL� WHODK� PHODOXL� SURVHV� SHUEDGLQJDQ� KDUJD�� 2OHK� NDUHQD� LWX��

SHQMXPODKDQ�ELD\D�WHQDJD��ODERU�FRVW��GDSDW�GLOLKDW�SDGD�WDEHO�

7DEHO����+DUJD�%RURQJDQ�-DVD�3HNHUMDDQ�3RQGDVL�%RUH�3LOH

7DEHO����5HNDSLWXODVL�%LD\D�3HODNVDQDDQ�3HNHUMDDQ�3RQGDVL�%RUH�3LOH

%HUGDVDUNDQ� UHNDSLWXODVL�SHUKLWXQJDQ�ELD\D�SHODNVDQDDQ�SHNHUMDDQ�SRQGDVL�

ERUH� SLOH SDGD�3UR\HN�3HPEDQJXQDQ�*HGXQJ�'LNODW�568'�%DOL�0DQGDUD�� WRWDO�

ELD\D� \DQJ� GLSHUOXNDQ� XQWXN� PHQ\HOHVDLNDQ� VHOXUXK SHNHUMDDQ� WHUVHEXW� DGDODK�

VHEHVDU�5S�������������7LJD�5DWXV�(QDP�-XWD�'XD�5DWXV�6DWX�5LEX�7XMXK�5DWXV�

(QDP�3XOXK�5XSLDK���

3HUKLWXQJDQ� LQL� PHQFDNXS� VHOXUXK� SHQJHOXDUDQ� \DQJ� GLSHUOXNDQ� XQWXN�

PHQDQJDQL� NRQGLVL� WDQDK� \DQJ� EHUNDGDU� DLU� WLQJJL� GL� ORNDVL� SUR\HN�� 3HNHUMDDQ�

SRQGDVL� LQL� GLODNXNDQ� GHQJDQ�PHPSHUWLPEDQJNDQ� NHEXWXKDQ� NKXVXV� OLQJNXQJDQ�

VHNLWDU�� \DLWX� NHEHUVLKDQ� OLQJNXQJDQ�� NHKHQLQJDQ� GDQ� NHWHQDQJDQ� SDVLHQ� \DQJ�

12 85$,$1 -80/$+�+$5*$
� %LD\D�0DWHULDO��PDWHULDO�FRVW � �����������5S����������������
� %LD\D�WHQDJD��ODERU�FRVW � ����������5S������������������

�����������5S����������������727$/�+$5*$

5(.$3,78/$6,�%,$<$�3(/$.6$1$$1

1R 8UDLDQ�0DWHULDO 9ROXPH 6DWXDQ +DUJD�6DWXDQ -XPODK�+DUJD
� %HVL�'�� ��� %DWDQJ �������5S��������� ����������5S�����������
� %HVL���� ��� %DWDQJ ������5S����������� ����������5S�����������
� .DZDW�EHWRQ � 5ROO �������5S��������� ���������5S�������������
� %HWRQ�)
F������0SD �� P� ���������5S������ ����������5S�����������

�����������5S���������7RWDO�+DUJD

5(.$3,78/$6,�%,$<$�0$7(5,$/�3(.(5-$$1�321'$6,�%25(�3,/(
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EHUDGD�GL�568'�%DOL�0DQGDUD� 'HQJDQ�GHPLNLDQ��DQJJDUDQ�\DQJ� WHODK�GLKLWXQJ�

EHUWXMXDQ� XQWXN� PHPDVWLNDQ� SHODNVDQDDQ� SHNHUMDDQ� SRQGDVL� \DQJ� HIHNWLI� GDQ�

HILVLHQ�VHVXDL�GHQJDQ�VSHVLILNDVL�VHUWD�NRQGLVL�ODSDQJDQ�\DQJ�DGD�

6,038/$1

'DUL�DQDOLVD�GL�DWDV�PDND�GLDPELO�NHVLPSXODQ�VHEDJDL�EHULNXW��

�� 0HWRGH�SHODNVDQDDQ�SHNHUMDDQ�SRQGDVL�ERUH�SLOH \DQJ�GLJXQDNDQ�SDGD�3UR\HN�

3HPEDQJXQDQ�*HGXQJ�'LNODW�568'�%DOL�0DQGDUD�LQL�PHQJJXQDNDQ�PHWRGH�

ERU�NHULQJ�DWDX�GU\�GULOOLQJ��'HQJDQ�PHQJJXQDNDQ�([FDYDWRU .RPDWVX�3&����

+\GUDXOLF�5RWDU\�'ULOOLQJ�

�� %LD\D� \DQJ� GLEXWXKNDQ� GDUL� SHNHUMDDQ� SRQGDVL� ERUH� SLOH GHQJDQ� PHWRGH�

SHODVNDQDDQ�\DQJ�GLJXQDNDQ��SHODNVDQDDQ�SHNHUMDDQ����WLWLN�SRQGDVL�ERUH�SLOH

GHQJDQ�NHGDODPDQ���PHWHU�SDGD�3UR\HN�3HPEDQJXQDQ�*HGXQJ�'LNODW�568'�

%DOL� 0DQGDUD� LQL� PHQJKDELVNDQ� ELD\D� VHEHVDU� 5S������������ �7LJD� 5DWXV�

(QDP�-XWD�'XD�5DWXV�6DWX�5LEX�7XMXK�5DWXV�(QDP�3XOXK�5XSLDK���'LPXODL�

GDUL�SHNHUMDDQ�SHUVLDSDQ��SHNHUMDDQ�SHQJHERUDQ��SHNHUMDDQ�SHPEHVLDQ�KLQJJD�

SHNHUMDDQ�SHQJHFRUDQ�SRQGDVL�ERUH�SLOH�

'$)7$5�3867$.$

>�@� $VL\DQWR� ��������0DQDMHPHQ� 3URGXNVL�8QWXN� -DVD�.RQVWUXNVL� 37�� 3UDGQ\D�

3DUDPLWD��-DNDUWD�

>�@� 'LSRKXVRGR�,��������0DQDMHPHQ�.RQVWUXNVL�-LOLG�,� <RJ\DNDUWD��.DQLVLXV�

>�@� ,PDQ��6����������0DQDMHPHQ�3UR\HN�'DUL�.RQVHSWXDO�6DPSDL�2SHUDVLRQDO�-LOLG�

,��,,� (UODQJJD��-DNDUWD�

>�@� -DZDW��,�:D\DQ����������0HWRGH�3HODNVDQDDQ�3HNHUMDDQ�3RQGDVL��6WXGL�.DVXV��

3UR\HN�)DYH�+RWHO�.DUWLND�3OD]D���-XUQDO�3DGXUDNVD�9ROXPH����1RPRU����

>�@� .XVPD\DGL�	�6XJLDUWR��(QGDU� ��������0HWRGRORJL�3HQHOLWLDQ�GDODP�%LGDQJ��

.HSDULZLVDWDDQ��-DNDUWD��*UDPHGLD�3XVWDND�8WDPD

>�@� 6XJL\RQR� ������� 0HWRGH� 3HQHOLWLDQ� 3HQGLGLNDQ� 3HQGHNDWDQ� .XDQWLWDWLI��

NXDOLWDWLI��GDQ�5	'��%DQGXQJ��$OIDEHWD�
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