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$EVWUDFW�

,Q�WKH�LPSOHPHQWDWLRQ�RI�FRQVWUXFWLRQ�SURMHFWV��UHLQIRUFLQJ�VWHHO�PDWHULDO�LV�D�FRPSRQHQW�WKDW�JUHDWO\�
LQIOXHQFHV�WKH�FRVW�RI�D�SURMHFW��5HLQIRUFLQJ�VWHHO�PDWHULDO�LQ�WKH�FRPSRVLWLRQ�RI�FRQFUHWH�LV�D�FRPSRQHQW�WKDW�
GHWHUPLQHV�WKH�FRVW�RI�D�SURMHFW��,Q�WKH�LPSOHPHQWDWLRQ�RI�FRQVWUXFWLRQ�SURMHFWV�LQ�WKH�ILHOG��WKH�XVH�RI�UHLQIRUFLQJ�
VWHHO�PDWHULDO�RIWHQ�UHVXOWV�LQ�TXLWH�ODUJH�PDWHULDO�ZDVWH�ZKLFK�JUHDWO\�DIIHFWV�WKH�FRVW�RI�WKH�FRQVWUXFWLRQ�SURMHFW��
WKHUHIRUH�LW�LV�QHFHVVDU\�WR�WU\�WR�PLQLPL]H�WKH�UHPDLQLQJ�UHLQIRUFLQJ�VWHHO�PDWHULDO��7R�EH�DEOH�WR�UHGXFH�WKH�
UHPDLQLQJ�UHLQIRUFLQJ�VWHHO�PDWHULDO��LW�FDQ�EH�GRQH�E\�RSWLPL]LQJ�WKH�QHHG�IRU�UHLQIRUFLQJ�VWHHO�VR�WKDW�LW�FDQ�
UHGXFH� WKH� UHPDLQLQJ� SLHFHV� WKDW� FDQ� EH� IRUPHG�� 7KH� SXUSRVH� RI� WKLV� VWXG\�ZDV� WR� FDOFXODWH� WKH� QHHG� DQG�
SHUFHQWDJH�RI�ZDVWH�RI�UHLQIRUFLQJ�VWHHO�LQ�IRXQGDWLRQV��VORRIV��FROXPQV�DQG�EHDPV�EDVHG�RQ�VKRS�GUDZLQJV�LQ�
WKH� 1RUWK� .XWD� 'LVWULFW� 2IILFH� %XLOGLQJ� &RQVWUXFWLRQ� 3URMHFW�� 7KH� PHWKRG� XVHG� WR� RSWLPL]H� WKH� QHHG� IRU�
UHLQIRUFLQJ�VWHHO�LV�WKH�EDU�EHQGLQJ�VFKHGXOH�PHWKRG��)URP�WKLV�VWXG\��WKH�UHVXOWV�RI�WKH�QHHG�IRU�'���UHLQIRUFLQJ�
VWHHO�ZHUH������EDUV��'���LURQ�ZDV����EDUV�DQG�¡���LURQ�ZDV�����EDUV��7KHQ�WKH�UHPDLQLQJ�LURQ�ZDVWH�PDWHULDO�
SURGXFHG�LV�'���LURQ�RI��������'���LURQ�RI��������DQG�¡���LURQ�RI�������

.H\ZRUGV ��5HLQIRUFLQJ�VWHHO� VFUDS�PDWHULDO� EDU�EHQGLQJ�VFKHGXOH

$EVWUDN

3DGD SHODNVDQDDQ� SUR\HN� NRQVWUXNVL�� PDWHULDO EDMD� WXODQJDQ PHUXSDNDQ� NRPSRQHQ� \DQJ� VDQJDW�
EHUSHQJDUXK�GDODP�PHQHQWXNDQ�EHVDUQ\D�ELD\D�VXDWX�SUR\HN��0DWHULDO�EDMD�WXODQJDQ�GDODP�SHQ\XVXQ�EHWRQ�
PHUXSDNDQ� NRPSRQHQ� \DQJ� PHQHQWXNDQ� GDODP� EHVDUQ\D� ELD\D VXDWX� SUR\HN�� 3DGD� SHODNVDQDDQ� SUR\HN�
NRQVWUXNVL�GLODSDQJDQ��SHQJJXQDDQ�PDWHULDO EDMD�WXODQJDQ VHULQJ�PHQLPEXONDQ�VLVD�PDWHULDO�\DQJ�FXNXS�EHVDU�
\DQJ�VDQJDW�EHUSHQJDUXK�WHUKDGDS�SHQJHOXDUDQ�ELD\D�SUR\HN�NRQVWUXNVL��PDND�GDUL�LWX�SHUOXQ\D�XVDKD�XQWXN�
PHPLQLPDONDQ�VLVD�PDWHULDO EDMD�WXODQJDQ� 8QWXN�GDSDW�PHQJXUDQJL�VLVD PDWHULDO EDMD WXODQJDQ�GDSDW�GLODNXNDQ�
GHQJDQ PHQJRSWLPDOLVDVL� NHEXWXKDQ� EHVL� WXODQJDQ� VHKLQJJD� GDSDW� PHQJXUDQJL� VLVD� SRWRQJDQ� \DQJ� GDSDW�
WHUEHQWXN��7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN�PHQJKLWXQJ� NHEXWXKDQ� GDQ SUHVHQWDVH VLVD �ZDVWH� EHVL�
WXODQJDQ�SDGD�SRQGDVL��VORRI��NRORP GDQ�EDORN�EHUGDVDUNDQ�JDPEDU�VKRS�GUDZLQJ 3DGD�3UR\HN�3HPEDQJXQDQ�
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*HGXQJ�.DQWRU�&DPDW�.XWD�8WDUD��0HWRGH \DQJ�GLJXQDNDQ�XQWXN�PHQJRSWLPDONDQ�NHEXWXKDQ�EHVL�WXODQJDQ�
DGDODK� PHWRGH� EDU� EHQGLQJ� VFKHGXOH� 'DUL� SHQHOLWLDQ� LQL� GLGDSDWNDQ� KDVLO� NHEXWXKDQ� EHVL� WXODQJDQ� '��
VHEDQ\DN����� EDWDQJ� EHVL�'�� VHEDQ\DN ���EDWDQJ GDQ�EHVL�¡�� VHEDQ\DN���� EDWDQJ� .HPXGLDQ�PDWHULDO�
VLVD �ZDVWH� EHVL�\DQJ�GLKDVLONDQ�\DLWX�SDGD�EHVL�'�� VHEHVDU��������EHVL�'�� VHEHVDU��������EHVL�¡�� VHEHVDU
������

.DWD�.XQFL���%DMD WXODQJDQ��PDWHULDO�VLVD��EDU�EHQGLQJ�VFKHGXOH

3(1'$+8/8$1

.RQVWUXNVL�EDQJXQDQ�JHGXQJ�PHUXSDNDQ�NRQVWUXNVL�\DQJ�VHULQJ�NLWD� WHPXNDQ�WHUXWDPD�GL

,QGRQHVLD� *HGXQJ�PHUXSDNDQ�WHPSDW�EHUNXPSXOQ\D�EDQ\DN�RUDQJ�XQWXN�PHODNXNDQ�VXDWX�

NHJLDWDQ� 6HLULQJ� GHQJDQ� SHVDWQ\D� SHUNHPEDQJDQ� SHQGXGXN� ,QGRQHVLD� NHEXWXKDQ� DNDQ�

IDVLOLWDV� JHGXQJ� MXJD� PDNLQ� EHUWDPEDK� WHUXWDPD� JHGXQJ� SHUVHNRODKDQ� GDQ� JHGXQJ�

SHUNDQWRUDQ��QDPXQ�NHQGDOD� WHUEHVDU� VDDW� LQL�DGDODK� WHUEDWDVQ\D� ODKDQ�XQWXN�PHPEDQJXQ�

JHGXQJ GDQ�PDKDOQ\D�KDUJD�PDWHULDO� 'DODP�SHPEDQJXQDQ VHEXDK NRQVWUXNVL�JHGXQJ�WHQWX�

VDMD�PHQJJXQDNDQ�PDWHULDO�EDKDQ�EDQJXQDQ�VHEDJDL�NRPSRQHQ�SHQWLQJ�GDODP SURVHV�VHEXDK

SHNHUMDDQ VWUXNWXU PDXSXQ�DUVLWHNWXU�VHEXDK�EDQJXQDQ�NRQVWUXNVL� 0DWHULDO�GDODP�SHNHUMDDQ�

NRQVWUXNVL� GDSDW� PHQJDODPL� SHPERURVDQ� \DQJ� GLDNLEDWNDQ� DGDQ\D� NHVDODKDQ� GL GDODP�

SHUHQFDQDDQ�PDXSXQ�SDGD�SHODNVDQDDQQ\D� VHKLQJJD�PHQLPEXONDQ�VLVD PDWHULDO��ZDVWH��>�@�

3DGD� SHODNVDQDDQ� SUR\HN� NRQVWUXNVL�� PDWHULDO� PHUXSDNDQ� NRPSRQHQ� \DQJ� VDQJDW�

EHUSHQJDUXK�GDODP�PHQHQWXNDQ�EHVDUQ\D�ELD\D�VXDWX�SUR\HN��0DWHULDO�PHPLOLNL�SURVHQWDVH�

VHEHVDU� ���� � ���� GDUL� ELD\D� NHVHOXUXKDQ� SUR\HN� >�@� 0DWHULDO EDMD� WXODQJDQ� GDODP�

SHQ\XVXQ�EHWRQ�PHUXSDNDQ�NRPSRQHQ \DQJ�PHQHQWXNDQ GDODP EHVDUQ\D�ELD\D�GDODP�VXDWX�

SUR\HN� OHELK�GDUL�VHSDUXK�ELD\D�SUR\HN�GLVHUDS�ROHK�PDWHULDO�\DQJ�DNDQ�GLJXQDNDQ� 3DGD�

SHODNVDQDDQ�SUR\HN�NRQVWUXNVL�GLODSDQJDQ� SHQJJXQDDQ�PDWHULDO�VHULQJ�PHQLPEXONDQ�VLVD�

PDWHULDO� \DQJ� FXNXS� EHVDU� \DQJ� VDQJDW� EHUSHQJDUXK� WHUKDGDS� SHQJHOXDUDQ� ELD\D� SUR\HN�

NRQVWUXNVL� PDND� GDUL� LWX� SHUOXQ\D� XVDKD� XQWXN� PHPLQLPDONDQ� VLVD� PDWHULDO� 8PXPQ\D�

GDODP�SUR\HN�JHGXQJ��PDWHULDO�EDMD�WXODQJDQ�PHUXSDNDQ�PDWHULDO�\DQJ�PHPLOLNL�SURVHQWDVH�

WHUKDGDS�ELD\D�\DQJ�FXNXS�WLQJJL�\DLWX�EHUNLVDU���������>�@��6HKLQJJD�SHUKDWLDQ�WHUKDGDS�

ZDVWH�PDWHULDO�EDMD�WXODQJDQ�LQL�OD\DN�GLODNXNDQ�
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3HUHQFDQDDQ� NHEXWXKDQ� EDMD� WXODQJDQ� XPXPQ\D� PHQJJXQDNDQ� VDWXDQ� NLORJUDP� \DQJ�

GLKLWXQJ�EHUGDVDUNDQ�SDQMDQJ�GDQ�MXPODK�WXODQJDQ�\DQJ�GLEXWXKNDQ�GLNDOLNDQ�GHQJDQ�EHUDW�

MHQLV� WXODQJDQ� 6HGDQJNDQ� GDODP� SHODNVDQDDQ� GLODSDQJDQ� NHEXWXKDQ� EDMD� WXODQJDQ�

GLSHUOXNDQ�GDODP�VDWXDQ�EDWDQJ� VHKLQJJD�VHULQJ�PHQLPEXONDQ�VHOLVLK�EDLN�LWX�NHNXUDQJDQ�

PDXSXQ�NHOHELKDQ�PDWHULDO�EDMD�WXODQJDQ�GDQ�WLGDN�MDUDQJ�DNDQ�PHQJKDVLONDQ�VLVD�SRWRQJDQ�

\DQJ� EHUOHELK�� 0DND� SHNHUMDDQ� SHPEHVLDQ� SHUOX� GLUHQFDQDNDQ� GHQJDQ� WHOLWL� XQWXN�

PHPSHUROHK�NHEXWXKDQ�\DQJ�PDNVLPDO�GHQJDQ� VLVD� �ZDVWH� \DQJ�PLQLPDO�GDQ�PHQFHJDK�

WHUMDGLQ\D� NHUXJLDQ� GDUL� VLVD�VLVD� SRWRQJDQ� EDMD� WXODQJDQ� 6DODK� VDWX�PHWRGH� \DQJ� GDSDW�

GLSDNDL�XQWXN�PHPSHUKLWXQJNDQ�NHEXWXKDQ�EDMD�WXODQJDQ�DJDU�OHELK�DNXUDW�\DLWX�EDU�EHQGLQJ�

VFKHGXOH��%%6��

-LND� GLOLKDW� GDUL� SHQJDUXK� IRNWRU� SHQ\HEDE� WHUMDGLQ\D� VLVD� PDWHULDO� EDMD� WXODQJDQ� SDGD�

NHJLDWDQ�NRQVWUXNVL��PDND�SHPRWRQJDQ�EDMD�WXODQJDQ�\DQJ�WLGDN�RSWLPDO�PHUXSDNDQ�IDNWRU�

\DQJ�SDOLQJ�PHPSHQJDUXKL�WHUMDGLQ\D�VLVD�PDWHULDO�EDMD�WXODQJDQ��VHKLQJJD�SUHVHQWDVH�VLVD�

EDMD�WXODQJDQ�GDODP�VXDWX�SUR\HN�\DQJ�WHUEXDQJ�SHUFXPD�DNLEDW�SHPRWRQJQ�VHNLWDU�����

�����3UHVHQWDVH�WHUVHEXW�WHUJRORQJ�FXNXS�EHVDU >�@��6HGDQJNDQ�\DQJ�GLSHUKLWXQJNDQ�GDODP�

DQDOLVD�KDUJD�VDWXDDQ XQWXN�PDWHULDO�EDMD�WXODQJDQ�\DQJ�WHUEXDQJ�DNLEDW�SHPRWRQJDQ�KDQ\D�

VHEHVDU� �� >�@�� VHKLQJJD� GLSHUOXNDQ� SHUHQFDQDDQ� \DQJ� PDWDQJ� GDODP� PDQDMHPHQ�

SHPRWRQJDQ� EDMD� WXODQJDQ� DJDU� WLGDN� PHQJKDVLONDQ� VLVD� \DQJ� WLQJJL� VHKLQJJD� WLGDN�

PHQJXUDQJL� NHXQWXQJDQ� GDUL� SUR\HN� NRQVWUXNVL� 3HUPDVDODKDQ� PHQJHQDL� SHUKLWXQJDQ�

SHPEHVLDQ� MXJD� WHUMDGL� 3DGD� 3UR\HN� 3HPEDQJXQDQ� *HGXQJ� .DQWRU� &DPDW� .XWD� 8WDUD��

GLPDQD� GDODP� SHODNVDQDDQ� SHNHUMDDQ� SHPEHVLDQ� EHOXP� PHPSHUKLWXQJNDQ� VLVD� �ZDVWH�

PDWHULDO EDMD� WXODQJDQ GHQJDQ� RSWLPDO�� VHSHUWL� WHUOLKDW� GLORNDVL� SUR\HN� PDVLK� DGD� VLVD�

SRWRQJDQ�PDWHULDO�EDMD�WXODQJDQ�\DQJ�WLGDN�WHUSDNDL��

3DGD�SHQHOLWLDQ�LQL��SHQHOLWL PHPEXDW�SHUKLWXQJDQ VLVD��ZDVWH� PDWHULDO EDMD�WXODQJDQ�GHQJDQ�

PHQJJXQDNDQ�PHWRGH�EDU�EHQGLQJ�VFKHGXOH �%%6� \DQJ�PHQJDFX SDGD�VKRS�GUDZLQJ�GDQ

UHQFD�NHUMD�GDQ�V\DUDW�± V\DUDW�\DQJ�GLJXQDNDQ�GDODP�SUR\HN�3HPEDQJXQDQ�*HGXQJ�.DQWRU

&DPDW�.XWD 8WDUD�XQWXN�PHQJHWDKXL KDVLO�NHEXWXKDQ�EDMD�WXODQJDQ GDQ�VLVD�PDWHULDO�EDMD�

WXODQJDQ�VHFDUD�DNXUDW� 'LKDUDSNDQ�GHQJDQ�DGDQ\D�SHUKLWXQJDQ�VLVD� �ZDVWH� PDWHULDO�EDMD�

WXODQJDQ� GHQJDQ�PHWRGH� EDU� EHQGLQJ� VFKHGXOH �%%6�� GDSDW�PHQJHIHVLHQVLNDQ SHNHUMDDQ�

SHPEHVLDQ�
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0(72'(�3(1(/,7,$1�

'DODP�SHQHOLWLDQ�LQL��SHQXOLV�PHQJJXQDNDQ�PHWRGH�SHQHOLWLDQ�GHVNULSWLI�NXDQWLWDWLI�GLPDQD�

VXDWX� PHWRGH� \DQJ� GLWXQMXNDQ� XQWXN� PHQGHVNULSVLNDQ� GDQ� PHQJJDPEDUNDQ� IHQRPHQD�

IHQRPHQD� \DQJ� DGD�� EDLN� EHUVLIDW� DODPLDK� PDXSXQ� UHND\DVD� PDQXVLD�� \DQJ� OHELK�

PHPSHUKDWLNDQ� PHQJHQDL� NDUDNWHULVWLN�� NXDOLWDV�� NHWHUNDLWDQ� DQWDU� NHJLDWDQ�� 0HWRGH� LQL�

EHUWXMXDQ�XQWXN�PHPEXDW�JDPEDU�DWDX�GHVNULSWLI�WHQWDQJ�VXDWX�NHDGDDQ�VHFDUD�RE\HNWLI�\DQJ�

PHQJJXQDNDQ� DQJND�� PXODL� GDUL� SHQJXPSXODQ� GDWD�� SHQDIVLUDQ� WHUKDGDS� GDWD� VHUWD�

SHQDPSLODQ�GDQ�KDVLOQ\D��5DQFDQJDQ�SHQHOLWLDQ�SDGD�WDKDS�SHUWDPD�\DLWX�PHQJLGHQWLILNDVL�

SHUKLWXQJDQ� NHEXWXKDQ� EHVL� WXODQJDQ� \DQJ� GLJXQDNDQ� GL� SUR\HN� 3HPEDQJXQDQ� *HGXQJ�

.DQWRU�&DPDW�.XWD�8WDUD��NHPXGLDQ�GLODQMXWNDQ�GHQJDQ�SHQJXPSXODQ�GDWD�EHUXSD�JDPEDU�

NHUMD� �VKRS� GUDZLQJ��� 5.6� 6WUXNWXU�� 6HODQMXWQ\D� SDGD� WDKDS� DQDOLVLV� GDWD� GLODNXNDQ�

SHUKLWXQJDQ�NHEXWXKDQ�EHVL�WXODQJDQ�GDQ�VLVD��ZDVWH��WXODQJDQ�GHQJDQ�PHQJJXQDNDQ�PHWRGH�

%%6��%DU�%HQGLQJ�6FKHGXOH� GHQJDQ PHQJJXQDNDQ�SURJUDP�0LFURVRIW�([FHO�GDQ�$XWR&DG

XQWXN�PHPSHUPXGDK�SHUKLWXQJDQ���

/DQJNDK�� ODQJNDK�DQDOLVLV�GDWD�SDGD�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW���

$QDOLVLV� GDWD� PHUXSDNDQ� WDKDSDQ� \DQJ� GLSHUXQWXNDQ� XQWXN� PHQJRODK� GDWD� \DQJ� VXGDK�

GLSHUROHK� PHQMDGL� LQIRUPDVL� \DQJ� PXGDK� GLSDKDPL� $GDSXQ� WDKDSDQ� DQDOLVLV� GDWD� \DQJ�

GLODNXNDQ SDGD�SHQHOLWLDQ�LQL�\DLWX�VHEDJDL�EHULNXW���

�� 0HODNXNDQ� LGHQWLILNDVL� WHUKDGDS� PDVDODK� \DQJ� DGD� GLODSDQJDQ�� PHQJNDML� ODWDU�

EHODNDQJ��UXPXVDQ�PDVDODK��WXMXDQ�GDQ�PDQIDDW�SHQHOLWLDQ�VHUWD�PHQHQWXNDQ�EDWDVDQ�

PPDVDODK�\DQJ�DNDQ�GLWHOLWL�

�� 3HQJXPSXODQ� GDWD�GDWD� \DQJ� GLSHUOXNDQ� GDUL� SUR\HN� \DQJ� DNDQ� GLMDGLNDQ� RE\HN�

SHQHOLWLDQ��EDLN�LWX�GDWD�SULPHU�PDXSXQ�VHNXQGHU�

�� 0HODNXNDQ�DQDOLVLV�GDWD�PHQJJXQDNDQ�PHWRGH�%%6��%DU�%HQGLQJ�6FKHGXOH���%HULNXW�

PHUXSDNDQ�WDKDSDQ�WDKDSDQ�GDODP�PHQJDQDOLVLV�GDWD�\DQJ�GLGDSDW�GDUL�SUR\HN���

D� 0HPSHODMDUL�GDQ�PHPDKDPL�JDPEDU�NHUMD��VKRS�GUDZLQJ��SHNHUMDDQ�VWUXNWXU�
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E� 0HQJLGHQWLILNDVL�VSHVLILNDVL�WXODQJDQ�EHUGDVDUNDQ�5.6��5HQFDQD�.HUMD�GDQ�

6\DUDW�6\DUDW��

F� 0HPEXDW�SROD�SHPRWRQJDQ�EDMD�WXODQJDQ�PHQJJXQDNDQ�DSOLNDVL�$XWR&DG�

G� 0HPEXW �%DU� %HQGLQJ� 6FKHGXOH�� VHVXDL� GHQJDQ� SROD� SHPRWRQJDQ� \DQJ�

GLSHUOXNDQ� GHQJDQ� PHQJJXQDNDQ� DSOLNDVL� 0LFURVRIW� ([FHO�� 3DGD� SURJUDP

�%DU�%HQGLQJ�6FKHGXOH��DNDQ�GLMDEDUNDQ�SROD�DWDX�EHQWXN�SRWRQJDQ�WXODQJDQ��

MHQLV�EHVL�WXODQJDQ��SDQMDQJ�SRWRQJDQ��VHUWD�MXPODK�SRWRQJDQ�EHVL�WXODQJDQ��

H� 0HQHQWXNDQ� SHPDNDLQ� NHPEDOL� EDKDQ� GDQ� VLVD� EDMD� WXODQJDQ� XQWXN�

GLSHUJXQDNDQ�NHPEDOL��SDGD�SROD�SHPRWRQJDQ�EDMD�WXODQJDQ�DNDQ�GLODNXNDQ�

VHRSWLPDO�PXQJNLQ�VHKLQJJD�PHPLQLPDONDQ�VLVD�PDWHULDO�EDMD�WXODQJDQ�

I� .HPXGLDQ�GDUL�DQDOLVLV�SHUKLWXQJDQ��%DU�%HQGLQJ�6FKHGXOH��DNDQ�GLGDSDWNDQ�

WRWDO�NHEXWXKDQ�EDMD�WXODQJDQ�EDLN�GDODP�VDWXDQ�PHWHU�EDWDQJ�PDXSXQ�GDODP�

VDWXDQ�NLORJUDP�

J� .HPXGLDQ�PHQJKLWXQJ�SUHVHQWDVH�VLVD�PDWHULDO��ZDVWH�PDWHULDO��\DQJ�VXGDK�

WLGDN�WHUSDNDL�

+$6,/�'$1�3(0%$+$6$1

'DUL�KDVLO�SHQJRODKDQ�GDWD�\DQJ�GLODNXNDQ��EHULNXW�PHUXSDNDQ�WDEHO�NHEXWXKDQ�EHVL�

EHWRQ�SHU�LWHP�SHNHUMDDQ��

7DEHO�� .HEXWXKDQ�GDQ�:DVWH %HVL�7XODQJDQ 3RQGDVL�7HODSDN
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7DEHO�� .HEXWXKDQ�GDQ�:DVWH %HVL�7XODQJDQ 8WDPD�6ORRI

7DEHO�� .HEXWXKDQ�GDQ�:DVWH %HVL�7XODQJDQ 6HQJNDQJ 6ORRI

7DEHO�� .HEXWXKDQ�GDQ�:DVWH %HVL�7XODQJDQ 8WDPD�.RORP %DVHPHQW
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7DEHO�� .HEXWXKDQ�GDQ�:DVWH %HVL�7XODQJDQ 6HQJNDQJ .RORP %DVHPHQW

7DEHO�� .HEXWXKDQ�GDQ�:DVWH %HVL�7XODQJDQ 8WDPD�%DORN /W��

7DEHO�� .HEXWXKDQ�GDQ�:DVWH %HVL�7XODQJDQ 6HQJNDQJ %DORN�/W��
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'DUL�WDEHO�GLDWDV�GLGDSDW�EDKZD�UHNDSLWXODVL NHEXWXKDQ�GDQ�VLVD�PDWHULDO�EDMD�WXODQJDQ SDGD�

SHNHUMDDQ�SRQGDVL�WHODSDN� VORRI� NRORP�EDVHPHQW�GDQ�EDORN�OW�� SDGD�3UR\HN�3HPEDQJXQDQ�

*HGXQJ�.DQWRU�&DPDW�.XWD�8WDUD�DGDODK�VHEDJDL�EHULNXW�

7DEHO�� 5HNDSDSLWXODVL�.HEXWXKDQ�GDQ�6LVD�%DMD 7XODQJDQ�6HUWD�3UHVHQWDVH :DVWH�%DMD�
7XODQJDQ

6,038/$1

%HUGDVDUNDQ�KDVLO�SHUKLWXQJDQ�NHEXWXKDQ�GDQ�VLVD�EDMD WXODQJDQ�SDGD�SHPEDKDVDQ��

GLSHUROHK�EHEHUDSD�VLPSXODQ�GL�EDZDK�LQL��

�� .HEXWXKDQ�EDMD WXODQJDQ XWDPD�XQWXN�SHNHUMDDQ�SRQGDVL��VORRI��NRORP %DVHPHQW GDQ

EDORN ODQWDL���SDGD�3UR\HN 3HPEDQJXQDQ�*HGXQJ�.DQWRU�&DPDW�.XWD�8WDUD \DLWX�EDMD�

WXODQJDQ '�� VHEDQ\DN� ���� EDWDQJ� EDMD� WXODQJDQ '�� VHEDQ\DN� �� EDWDQJ GDQ

NHEXWXKDQ�EDMD WXODQJDQ VHQJNDQJ�XQWXN�SHNHUMDDQ VORRI��NRORP %DVHPHQW GDQ�EDORN�

ODQWDL���\DLWX�EDMD�WXODQJDQ ¡���VHEDQ\DN���� EDWDQJ�

�� 3HUVHQWDVH�PDWHULDO� VLVD �ZDVWH� EDMD WXODQJDQ�XQWXN�SHNHUMDDQ SRQGDVL� VORRI�� NRORP

%DVHPHQW GDQ�EDORN ODQWDL�� SDGD�3UR\HN 3HPEDQJXQDQ�*HGXQJ�.DQWRU�&DPDW�.XWD�

8WDUD \DLWX�EDMD� WXODQJDQ '�� VHEHVDU��������EDMD� WXODQJDQ '�� VHEHVDU��������GDQ�

EDMD�WXODQJDQ ¡���VHEHVDU�������

,661����������
9ROXPH���7DKXQ�����

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



'$)7$5�3867$.$

>�@ 1DZDZL�HW�DO���������3HQJHUWLDQ�VLVD�PDWHULDO�NRQVWUXNVL�5HSRVLWRU\�XQM�DF�LG�

>�@ /DKDJX�� ����� $QDOLVD� GDQ�(YDOXDVL� 6LVD�0DWHULDO�.RQVWUXNVL�� -XUQDO�7HNQLN�6LSLO
(SULQWV�LQWHQDV�DF�LG %DE�,,�

>�@ 6XDGD������� $QDOLVLV� 6LVD� 0DWHULDO� %HVL� 7XODQJDQ� 3DGD� 3UR\HN� .RQVWUXNVL�
%DQJXQDQ�*HGXQJ�(MRXUQDO�XQHVD�DF�LG�

>�@ 6DEU\�6/(6�	� 6XJL\DUWR�� �������0RGHO�2SWLPDOLVDVL� 3HPRWRQJDQ� %HVL� 7XODQJDQ�
3HODW�/DQWDL�'HQJDQ�3URJUDP�/LQLHU��(�-XUQDO�0DWULNV�7HNQLN�VLSLO�

>�@ 6WDQGDU�1DVLRQDO�,QGRQHVLD��61,��'HQJDQ�-XGXO�³%DMD�7XODQJDQ�%HWRQ´
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3URVLGLQJ�6HPLQDU�1DVLRQDO�.HWHNQLNVLSLODQ�%LGDQJ�9RNDVLRQDO�;,, ���


