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%DOL�
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$EVWUDFW�

'HZDVD� LQL�� SHUNHPEDQJDQ� GXQLD� NRQVWUXNVL� EHUNHPEDQJ� VHPDNLQ� SHVDW� GHQJDQ� DGDQ\D� EHUEDJDL� WHURERVDQ�
PHWRGH� GDODP� KDO� SHUHQFDQDDQ�PDXSXQ�PHWRGH� SHODNVDQDDQ� SHNHUMDDQ��'HQJDQ� DGDQ\D� NHPDMXDQ� WHNQRORJL��
WHQWXQ\D� VHPDNLQ� EDQ\DN� WHUFLSWD�PHWRGH� XQWXN� GDSDW�PHPSHUPXGDK� SHODNVDQDDQ� SHPEDQJXQDQ� NRQVWUXNVL��
6HKLQJJD�GHQJDQ�DGDQ\D�EHUDJDP�PHWRGH�WHUVHEXW�PDND�SLOLKDQ�XQWXN�PHODNVDQDNDQ�SHNHUMDDQ�NRQVWUXNVL�MXJD�
VHPDNLQ�EHUDJDP�VHVXDL�GHQJDQ�NHEXWXKDQ�GDQ� WHWDS�PHPSHUKDWLNDQ�VHJL�ZDNWX��PXWX�DWDXSXQ�ELD\D��'DODP�
GXQLD�NRQVWUXNVL� WHUGDSDW� SHNHUMDDQ�\DQJ�GLQLODL� VDQJDW� SHQWLQJ�\DLWX�SHNHUMDDQ� VWUXNWXU� VDODK� VDWXQ\D� DGDODK�
VWUXNWXU� EHWRQ�� 3DGD� XPXPQ\D�� WHUGDSDW� �� PHWRGH� SHNHUMDDQ� EHWRQ� \DQJ� GLJXQDNDQ� \DLWX� GHQJDQ� PHWRGH�
NRQYHQVLRQDO�GDQ�PHWRGH�SUHFDVW�DWDX�SUDFHWDN��7XMXDQ�GDUL�SHQHOLWLDQ�LQL�\DLWX�XQWXN�PHPEDQGLQJNDQ�ELD\D�GDQ�
ZDNWX�SHODNVDQDDQ�SHNHUMDDQ�EDORN�NRQYHQVLRQDO�GHQJDQ�EDORN�SUHFDVW��$GDSXQ�KDVLO�SHQHOLWLDQ�LQL�DGDODK�EDORN�
SUHFDVW�PHQJHOXDUNDQ�ELD\D�\DQJ�OHELK�PDKDO�GHQJDQ�VHOLVLK�UDWD�±�UDWD�\DLWX�5S�������������DWDX��������GDUL�
EDORN�NRQYHQVLRQDO�GDQ�EDORN�SUHFDVW� OHELK�FHSDW�SHQJHUMDDQQ\D�GHQJDQ�VHOLVLK� UDWD�±� UDWD��������GDUL�EDORN�
NRQYHQVLRQDO�GDQ�DGDQ\D�SHUEHGDDQ�ODQWDL�GHQJDQ�MHQLV�EDORN�\DQJ�VDPD�WLGDN�PHPLOLNL�SHQJDUXK�\DQJ�EHVDU�
WHUKDGDS�ELD\D�GDQ�ZDNWX���

.DWD�NXQFL��ELD\D��ZDNWX��EDORN�NRQYHQVLRQDO��EDORN�SUHFDVW�

$EVWUDN�

&XUUHQWO\�� WKH� GHYHORSPHQW� RI� WKH� ZRUOG� RI� FRQVWUXFWLRQ� LV� JURZLQJ� UDSLGO\� ZLWK� WKH� H[LVWHQFH� RI� YDULRXV�
EUHDNWKURXJK�PHWKRGV�LQ�WHUPV�RI�SODQQLQJ�DQG�PHWKRGV�RI�FDUU\LQJ�RXW�ZRUN��:LWK�DGYDQFHV�LQ�WHFKQRORJ\��RI�
FRXUVH��PRUH�DQG�PRUH�PHWKRGV�DUH�FUHDWHG�WR�IDFLOLWDWH�WKH�LPSOHPHQWDWLRQ�RI�FRQVWUXFWLRQ�GHYHORSPHQW��6R�WKDW�
ZLWK�WKHVH�YDULRXV�PHWKRGV��WKH�FKRLFHV�IRU�FDUU\LQJ�RXW�FRQVWUXFWLRQ�ZRUN�DUH�DOVR�LQFUHDVLQJO\�GLYHUVH�DFFRUGLQJ�
WR�QHHGV�DQG�VWLOO�SD\�DWWHQWLRQ�WR�WKH�WHUPV�RI�WLPH��TXDOLW\�RU�FRVW��,Q�WKH�ZRUOG�RI�FRQVWUXFWLRQ��WKHUH�DUH�MREV�
WKDW�DUH�FRQVLGHUHG�YHU\�LPSRUWDQW��QDPHO\�VWUXFWXUDO�ZRUN��RQH�RI�ZKLFK�LV�FRQFUHWH�VWUXFWXUHV��,Q�JHQHUDO��WKHUH�
DUH���PHWKRGV�RI�FRQFUHWH�ZRUN�XVHG��QDPHO\�WKH�FRQYHQWLRQDO�PHWKRG�DQG�WKH�SUHFDVW�RU�SUHFDVW�PHWKRG��7KH�
SXUSRVH�RI�WKLV�VWXG\�LV�WR�FRPSDUH�WKH�FRVW�DQG�WLPH�RI�FDUU\LQJ�RXW�FRQYHQWLRQDO�EHDP�ZRUN�ZLWK�SUHFDVW�EHDPV��
7KH�UHVXOWV�RI�WKLV�VWXG\�DUH�WKDW�SUHFDVW�EHDPV�DUH�PRUH�H[SHQVLYH�ZLWK�DQ�DYHUDJH�GLIIHUHQFH�RI�5S�������������
RU� ������� RI� FRQYHQWLRQDO� EHDPV� DQG� SUHFDVW� EHDPV� ZRUN� IDVWHU� ZLWK� DQ� DYHUDJH� GLIIHUHQFH� RI� ������� RI�
FRQYHQWLRQDO�EHDPV�DQG�GLIIHUHQFHV�LQ�IORRUV�ZLWK�WKH�VDPH�W\SH�RI�EHDP�GR�QRW�KDYH�D�ODUJH�HIIHFW�RQ�FRVWVDQG�
WLPH���

.H\ZRUGV��FRVW��WLPH��FRQYHQWLRQDO�EHDPV��SUHFDVW�EHDPV�
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3(1'$+8/8$1�
3HUNHPEDQJDQ� GXQLD� NRQVWUXNVL� EHUNHPEDQJ� VHPDNLQ� SHVDW� GHQJDQ� DGDQ\D�

EHUEDJDL� WHURERVDQ� PHWRGH� GDODP� KDO� SHUHQFDQDDQ� PDXSXQ� PHWRGH� SHODNVDQDDQ�
SHNHUMDDQ� GHQJDQ� PHQJJXQDNDQ� PDWHULDO�� WHQDJD� NHUMD�� GDQ� WHNQRORJL� \DQJ� VHPDNLQ�
FDQJJLK� GDQ� WHUXV� GLNHPEDQJNDQ�� 6HKLQJJD� GHQJDQ� DGDQ\D� EHUDJDP�PHWRGH� WHUVHEXW�
PDND�SLOLKDQ�XQWXN�PHODNVDQDNDQ�SHNHUMDDQ�NRQVWUXNVL� MXJD�VHPDNLQ�EHUDJDP�VHVXDL�
GHQJDQ� NHEXWXKDQ� GDQ� WHWDS�PHPSHUKDWLNDQ� VHJL�ZDNWX��PXWX� DWDXSXQ�ELD\D��'DODP�
GXQLD�NRQVWUXNVL�WHUGDSDW�SHNHUMDDQ�\DQJ�GLQLODL�VDQJDW�SHQWLQJ�\DLWX�SHNHUMDDQ�VWUXNWXU�
VDODK� VDWXQ\D� DGDODK� VWUXNWXU� EHWRQ�� 3DGD� XPXPQ\D�� WHUGDSDW� GXD�PHWRGH� SHNHUMDDQ�
EHWRQ�\DQJ�GLSDNDL�\DLWX�PHWRGH�EHWRQ�NRQYHQVLRQDO�GDQ�PHWRGH�EHWRQ�SUHFDVW��0HWRGH�
EHWRQ� NRQYHQVLRQDO� GDODP� SURVHV� SHPEXDWDQQ\D� GLUHQFDQDNDQ� WHUOHELK� GDKXOX� GDQ�
SHQJHUMDDQQ\D� VHFDUD� PDQXDO� GHQJDQ� FDUD� PHUDQJNDL� WXODQJDQ� SDGD� EDQJXQDQ� \DQJ�
GLEXDW�� VHUWD� PHPHUOXNDQ� ELD\D� EHNLVWLQJ�� ELD\D� XSDK� SHNHUMD� \DQJ� FXNXS� EDQ\DN��
6HGDQJNDQ�PHWRGH� EHWRQ� SUHFDVW� �EHWRQ� SDEULNDVL�� WLGDN� EHUEHGD� MDXK� GHQJDQ� EHWRQ�
ELDVD��%HWRQ� SDEULNDVL� GDSDW� GLDUWLNDQ� VHEDJDL� VXDWX� SURVHV� SURGXNVL� HOHPHQ� VWUXNWXU�
EDQJXQDQ� SDGD� VXDWX� WHPSDW� DWDX� ORNDVL� \DQJ� EHUEHGD�� \DQJ� EHUDUWL� GLPDQD� HOHPHQ�
VWUXNWXU�WHUVHEXW�DNDQ�GLJXQDNDQ���

0HQXUXW� EHEHUDSD� SHQHOLWLDQ� WHUGDSDW� NRQWURYHUVL� PHQJHQDL� SHUEHGDDQ� GDUL� VHJL�
ELD\D�GDQ�ZDNWX�SDGD�SHNHUMDDQ�EHWRQ�NRQYHQVLRQDO�GDQ�EHWRQ�SUHFDVW��0DND�GDUL�LWX��
SHQXOLV� WHUWDULN�XQWXN�PHPEDQGLQJNDQ�ELD\D�GDQ�ZDNWX�SHODNVDQDDQ�SHNHUMDDQ�EDORN�
NRQYHQVLRQDO� GHQJDQ� EDORN� SUHFDVW� SDGD� 3UR\HN� 3HPEDQJXQDQ� *HGXQJ� 'HNDQDW�
)DNXOWDV� 0DWHPDWLND� GDQ� ,OPX� 3HQJHWDKXDQ� $ODP� 8QLYHUVLWDV� 8GD\DQD�� 3UR\HN� LQL�
GLMDGLNDQ�VHEDJDL�VWXGL�NDVXV�NDUHQD�GDODP�SHODNVDQDDQQ\D�PHQJJXQDNDQ�NHGXD�PHWRGH�
WHUVHEXW�� 0HWRGH� EHWRQ� NRQYHQVLRQDO� GLJXQDNDQ� SDGD� EDJLDQ� VWUXNWXU� EDORN� ODQWDL� ��
VHGDQJNDQ�PHWRGH� EHWRQ� SUHFDVW� GLJXQDNDQ�SDGD� EDJLDQ� VWUXNWXU� EDORN� ODQWDL� ���'DQ�
KDUDSDQ�SHQXOLV�DGDODK�DJDU�GDSDW�PHQJHWDKXL�HILVLHQ�ELD\D�GDQ�HIHNWLILWDV�ZDNWX�VHUWD�
NHXQWXQJDQ�GDQ�NHNXUDQJDQ�GDUL�SHUEDQGLQJDQ�PHWRGH�\DQJ�GLJXQDNDQ�GDODPSHQHOLWLDQ�
LQL�

5XPXVDQ�0DVDODK�
�� %HUDSDNDK�SHUEDQGLQJDQ�ELD\D�SHODNVDQDDQ�SHNHUMDDQ�VWUXNWXU�EDORN���DQWDUD�

EHWRQ� NRQYHQVLRQDO� GDQ� EHWRQ� SUHFDVW� SDGD� SUR\HN� SHPEDQJXQDQ� *HGXQJ�
'HNDQDW� )DNXOWDV� 0DWHPDWLND� GDQ� ,OPX� 3HQJHWDKXDQ� $ODP� 8QLYHUVLWDV�
8GD\DQD"��

�� %HUDSDNDK� SHUEDQGLQJDQ� ZDNWX� SHODNVDQDDQ� SHNHUMDDQ� VWUXNWXU� EDORN� DQWDUD�
EHWRQ� NRQYHQVLRQDO� GDQ� EHWRQ� SUHFDVW� SDGD� SUR\HN� SHPEDQJXQDQ� *HGXQJ�
'HNDQDW� )DNXOWDV� 0DWHPDWLND� GDQ� ,OPX� 3HQJHWDKXDQ� $ODP� 8QLYHUVLWDV�
8GD\DQD"�

7XMXDQ�3HQHOLWLDQ�

�� 8QWXN� PHQJHWDKXL� SHUEDQGLQJDQ� ELD\D� SDGD� SHNHUMDDQ� EDORN� DQWDUD� PHWRGH�
EHWRQNRQYHQVLRQDO� GHQJDQ� PHWRGH� EHWRQ� SUHFDVW� SDGD� SUR\HN� SHPEDQJXQDQ�
*HGXQJ�'HNDQDW�)DNXOWDV�0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP�8QLYHUVLWDV�
8GD\DQD���

�� �8QWXN�PHQJHWDKXL� SHUEDQGLQJDQ�ZDNWX� SDGD� SHNHUMDDQ� EDORN� DQWDUD�PHWRGH�
EHWRQNRQYHQVLRQDO� GHQJDQ� PHWRGH� EHWRQ� SUHFDVW� SDGD� SUR\HN� SHPEDQJXQDQ�
*HGXQJ�'HNDQDW�)DNXOWDV�0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP�8QLYHUVLWDV�
8GD\DQD�
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0(72'(�3(1(/,7,$1�

5DQFDQJDQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� DGDODK� UDQFDQJDQ�

SHQHOLWLDQ�GHVNULSWLI�NRPSDUDWLI�GHQJDQ�PHODNXNDQ�REVHUYDVL�GDQ�ZDZDQFDUD��5DQFDQJDQ�

SHQHOLWLDQ� GHVNULSWLI� NRPSDUDWLI� PHUXSDNDQ� UDQFDQJDQ� \DQJ� EHUWXMXDQ� XQWXN�

PHQJJDPEDUNDQ�GDQ�PHQGHVNULSVLNDQ�WHQWDQJ�SHUEDQGLQJDQ�GXD�DWDX�OHELK�REMHN�WHUWHQWX�

\DQJ� DNDQ� GLWHOLWL�� 'DODP� SHQHOLWLDQ� LQL�PHWRGH� EHWRQ� NRQYHQVLRQDO� GDQ�PHWRGH� EHWRQ�

SUHFDVW� GLJXQDNDQ� VHEDJDL� PHWRGH� SHODNVDQDDQ� SHNHUMDDQ� VWUXNWXU� NKXVXVQ\D� SDGD�

SHNHUMDDQ�EDORN�GHQJDQ�REMHN�GDODP�SHQHOLWLDQ�LQL�DGDODK�3UR\HN�3HPEDQJXQDQ�*HGXQJ�

'HNDQDW�)DNXOWDV�0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP�8QLYHUVLWDV�8GD\DQD��

+$6,/�'$1�3(0%$+$6$1�
$QDOLVLV�%LD\D�

8QWXN�PHQJDQDOLVLV�ELD\D�SHODNVDQDDQ�SHNHUMDDQ�EDORN�NRQYHQVLRQDO�GDQ�EDORN�

SUHFDVW� GLODNXNDQ� SHUKLWXQJDQ� YROXPH� SHNHUMDDQ�� SHUKLWXQJDQ� SURGXNWLYLWDV� WHQDJD�

NHUMD��SHUKLWXQJDQ�NRHILVLHQ�WHQDJD�NHUMD��NRHILVLHQ�EDKDQ�PDVLQJ�±�PDVLQJ�SHNHUMDDQ��

GDQ� ELD\D� VHZD� DODW�� 6HOXUXK� NRPSRQHQ� WHUVHEXW� DNDQ� PHQMDGL� VHEXDK� KDUJD� VDWXDQ�

SHNHUMDDQ�XQWXN�PDVLQJ�±�PDVLQJ�SHNHUMDDQ�EDORN�NRQYHQVLRQDO�PDXSXQ�EDORN�SUHFDVW�

GDQ� QDQWLQ\D� DNDQ� GLNDOLNDQ� GHQJDQ� YROXPH� SHNHUMDDQ� VHKLQJJD� GLGDSDW� ELD\D�

SHODNVDQDDQ�EDORN�NRQYHQVLRQDO�PDXSXQ�EDORN�SUHFDVW�SDGD�ODQWDL���GDQ����

$QDOLVLV�%LD\D�%DORN�.RQYHQVLRQDO�

3DGD� DQDOLVLV� ELD\D� SHODNVDQDDQ� SHNHUMDDQ� EDORN� NRQYHQVLRQDO� WHUGDSDW� �� WDKDSDQ�

SHNHUMDDQ�\DQJ�GLODNVDQDNDQ�GL�ODSDQJDQ�\DQJ�WHUGLUL�GDUL�SHNHUMDDQ�VFDIIROGLQJ��SHNHUMDDQ�

EHNHVWLQJ�� SHNHUMDDQ� SHPEHVLDQ�� GDQ� SHNHUMDDQ� SHQJHFRUDQ� EHWRQ�� 8QWXN� PHODNXNDQ�

DQDOLVLV�ELD\D�WHUVHEXW��GLSHUOXNDQ�SHUKLWXQJDQ�YROXPH�SHNHUMDDQ��NRHILVLHQ�WHQDJD�NHUMD��

NRHILVLHQ�EDKDQ��ELD\D�VHZD�DODW�� VHUWD�GDIWDU�KDUJD�XSDK�GDQ�EDKDQ��3DGD�SHQHOLWLDQ� LQL��

GLODNXNDQ�DQDOLVLV�ELD\D�SDGD�EDORN�NRQYHQVLRQDO�SDGD�ODQWDL�����

6HOXUXK�SHUKLWXQJDQ�YROXPH�PDVLQJ�±�PDVLQJ�WDKDSDQ�SHNHUMDDQ�EDORN�NRQYHQVLRQDO�

%�GLUDQJNXP�GDODP�WDEHO�EHULNXW���

7DEHO������5HNDSLWXODVL�9ROXPH�%DORN�%3��.RQYHQVLRQDO�/DQWDL���

%3��.219(16,21$/�

1R 8UDLDQ�3HNHUMDDQ� 9ROXPH� 6DWXDQ�

� 3HN� 6FDIIROGLQJ � P

� 3HN��%HNHVWLQJ � P�

� 3HN� 3HPEHVLDQ ������ NJ

� 3HN��%HWRQ ���� P�

6XPEHU��DQDOLVD�������
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$QDOLVLV�%LD\D�%DORN�3UHFDVW

'DODP�PHODNXNDQ�SHUKLWXQJDQ�DQDOLVLV�KDUJD�VDWXDQ�SHNHUMDDQ�EDORN�SUHFDVW�WHUGDSDW�

EHEHUDSD� WDKDSDQ� \DLWX� PHQJKLWXQJ� NRHILVLHQ� WHQDJD� NHUMD� GLDZDOL� GHQJDQ� SHUKLWXQJDQ�

SURGXNWLYLWDV�PDVLQJ�±�PDVLQJ�SHNHUMDDQ�GDQ�PHQJKLWXQJ� MXPODK�SHNHUMD�GLEDJL�GHQJDQ�

SURGXNWYLWDV� SHNHUMDDQ� VHKLQJJD� GLGDSDWNDQ� NRHILVLHQ� WHQDJD� NHUMD� PDVLQJ� ±� PDVLQJ�

SHNHUMDDQ��8QWXN�NRHILVLHQ�EDKDQ� GLKLWXQJ� EHUGDVDUNDQ� NHEXWXKDQ� EDKDQ� GLEDJL� GHQJDQ�

YROXPH�SHNHUMDDQ�VHKLQJJD�VHOXUXK�NRHILVLHQ�GLNDOLNDQ�GHQJDQ�GDIWDU�KDUJD�XSDK�GDQ�EDKDQ��

6HGDQJNDQ� XQWXN� ELD\D� SHUDODWDQ� GLKLWXQJ� EHUGDVDUNDQ� GXUDVL� SHQJJXQDDQ� DODW� GLNDOL�

GHQJDQ�KDUJD�VHZD�DODW���

6HOXUXK� SHUKLWXQJDQ� YROXPH� PDVLQJ� ±� PDVLQJ� WDKDSDQ� SHNHUMDDQ� EDORN� SUHFDVW�

%3��GLUDQJNXP�GDODP�WDEHO�EHULNXW��

7DEHO������5HNDSLWXODVL�9ROXPH�%DORN�%3��3UHFDVW

%3��35(&$67

1R� 3HNHUMDDQ� 9ROXPH� 6DWXDQ�

�� 3HN�� 6FDIIROGLQJ� ����� P�

�� 3HN��(UHFWLRQ� �� EK�

�� 3HN��%HNHVWLQJ�-RLQW� ������ P��

�� 3HN��3HPEHVLDQ�7XO��$WDV�GDQ�6DPEXQJDQ� ������ NJ�

�� 3HN��%HWRQ�-RLQW�6DPEXQJDQ� ������� P��

�� 3HN��%HWRQ� ������� P��

6XPEHU��DQDOLVLV�VHQGLUL�������

3HUEDQGLQJDQ�%LD\D�3HNHUMDDQ�%DORN�3UHFDVW�GHQJDQ�%DORN�.RQYHQVLRQDO�

+DVLO�SHUEDQGLQJDQ�ELD\D�SHODNVDQDDQ�SHNHUMDDQ�EDORN�NRQYHQVLRQDO�GHQJDQ� EDORN�

SUHFDVW�GLUDQJNXP�GDODP�WDEHO�EHULNXW��

7DEHO������3HUEDQGLQJDQ�%LD\D�3HNHUMDDQ�%DORN�3UHFDVW�GHQJDQ�%DORN�.RQYHQVLRQDO�

-(1,6�%$/2.
%,$<$�%$/2.�35(&$67

�D�

%,$<$�%$/2.�
.219(16,21$/�

�E�

6(/,6,+
F� ��E�D�

3(56(17$6(
G� �F�E�

%�� ������������ ������������� ����������� ������

5$7$���5$7$ ��������� ������

6XPEHU��DQDOLVLV�VHQGLUL�������
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*DPEDU������+LVWRJUDP�3HUEDQGLQJDQ�%LD\D�3HODNVDQDDQ�%DORN�3UHFDVW�GHQJDQ�%DORN�
.RQYHQVLRQDO�

'DUL� KDVLO� DQDOLVLV� GLDWDV�� GDSDW�GLQ\DWDNDQ�EDKZD�ELD\D�SHODNVDQDDQ�SHNHUMDDQ�

EDORN�SUHFDVW�OHELK�PDKDO�GHQJDQ�VHOLVLK�VHEHVDU� 5S������������DWDX���������GDUL�EDORN�

NRQYHQVLRQDO��

$QDOLVLV�:DNWX��

8QWXN�SHUKLWXQJDQ�ZDNWX�SHODNVDQDDQ�SHNHUMDDQ�NRQYHQVLRQDO�PDXSXQ�SUHFDVW�GDSDW�

GLKLWXQJ�GHQJDQ�PHPEDJL�YROXPH�SHNHUMDDQ�GHQJDQ�SURGXNWYLWDV�VHKLQJJD�GLGDSDW�ZDNWX�

DWDX� GXUDVL� GDUL� PDVLQJ� ±� PDVLQJ� WDKDSDQ� SHNHUMDDQ�� 'DUL� GDWD� WHUVHEXW� GLODNXNDQ�

SHQMXPODKDQ�PDVLQJ�±�PDVLQJ�ZDNWX�SDGD�WDKDSDQ�SHNHUMDDQ�EDORN�NRQYHQVLRQDO�PDXSXQ�

EDORN�SUHFDVW��:DNWX� SHODNVDQDDQ� EDORN� NRQYHQVLRQDO� GDQ� EDORN�SUHFDVW�\DQJ� GLKLWXQJ�

DGDODK�SDGD�VDDW�SHODNVDQDDQ�GLODSDQJDQ��

$QDOLVLV�:DNWX�3HODNVDQDDQ�%DORN�.RQYHQVLRQDO�

'XUDVL� ZDNWX� SHNHUMDDQ� VWUXNWXU� EDORN� PHWRGH� EHWRQ� NRQYHQVLRQDO� GLGDSDW� GDUL�

ZDZDQFDUD� GHQJDQ� 3HQJDZDV� 3UR\HN� 3HPEDQJXQDQ�*HGXQJ� )DNXOWDV�0DWHPDWLND� GDQ�

,OPX� 3HQJHWDKXDQ� $ODP� � 8QLYHUVLWDV� 8GD\DQD� GHQJDQ� PHQDQ\DNDQ� ODQJNDK�ODQJNDK�

SHNHUMDDQ�GDQ�SHUNLUDDQ�YROXPH�KDULDQ�WLDS��SHNHUMDDQ��3HUKLWXQJDQ�GXUDVL�SHNHUMDDQ�EDORN�

PHWRGH�EHWRQ�NRQYHQVLRQDO�ODQWDL����PHPLOLNL����EXDK�EDORN�GHQJDQ�YROXPH�VFDIIROGLQJ�

 ����P����YROXPH�EHNLVWLQJ �������P���YROXPH�EHVL� ����������NJ��GDQ�YROXPH�EHWRQ� �

������P����

�ZƉͲ

�ZƉϭ͘ϬϬϬ͘ϬϬϬ

�ZƉϮ͘ϬϬϬ͘ϬϬϬ

�ZƉϯ͘ϬϬϬ͘ϬϬϬ

�ZƉϰ͘ϬϬϬ͘ϬϬϬ

�ZƉϱ͘ϬϬϬ͘ϬϬϬ

�ZƉϲ͘ϬϬϬ͘ϬϬϬ

�ZƉϳ͘ϬϬϬ͘ϬϬϬ

�ZƉϴ͘ϬϬϬ͘ϬϬϬ

�ZƉϵ͘ϬϬϬ͘ϬϬϬ

WƌĞĐĂƐƚ

<ŽŶǀĞŶƐŝŽŶĂů
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7DEHO������5HNDSLWXODVL�'XUDVL�3HNHUMDDQ�%DORN�.RQYHQVLRQDO�

8UDLDQ�3HNHUMDDQ� 9ROXPH� 6DWXDQ 'XUDVL�
3HPDVDQJDQ�6FDIIROGLQJ� ���� P� ��KDUL�

3HNHUMDDQ�%HNLVWLQJ� ��� P� ���KDUL

3HNHUMDDQ�3HQXODQJDQ� �������� NJ� ��KDUL�

3HNHUMDDQ�3HQJHFRUDQ� ����� P� ��KDUL

7RWDO�'XUDVL� ���KDUL�
6XPEHU��DQDOLVLV�VHQGLUL�������

��%HUGDVDUNDQ� GDUL� KDVLO� WDEHO� UHNDSLWXODVL� GLDWDV� GLGDSDWNDQ� WRWDO� GXUDVL� SHNHUMDDQ�

EDORN� SDGD� 3UR\HN� 3HPEDQJXQDQ� *HGXQJ� 'HNDQDW� )DNXOWDV� 0DWHPDWLND� GDQ� ,OPX�

3HQJHWDKXDQ�$ODP��8QLYHUVLWDV�8GD\DQD�DGDODK����KDUL��

$QDOLVLV�:DNWX�3HODNVDQDDQ�%DORN�3UHFDVW�
'XUDVL� ZDNWX� SHNHUMDDQ� VWUXNWXU� EDORN� GHQJDQ� PHWRGH� EHWRQ� SUHFDVW� \DQJ�

GLUHQFDQDNDQ�XQWXN�3UR\HN�3HPEDQJXQDQ�*HGXQJ�'HNDQDW�)DNXOWDV�0DWHPDWLND�GDQ�,OPX�

3HQJHWDKXDQ� $ODP� 8QLYHUVLWDV� 8GD\DQD� SDGD� SHNHUMDDQ� VWUXNWXU� EDORN� GLGDSDW� GDUL�

ZDZDQFDUD�GHQJDQ�NDU\DZDQ�37��6DWULD�&LSWD�$VWD�.HQFDQD�PHQDQ\DNDQ�ODQJNDK�ODQJNDK�

SHPDVDQJDQ�VDWX�EXDK�EDORN�GDQ�SHUNLUDDQ�ZDNWX�SDGD�VHWLDS�ODQJNDK�ODQJNDK�WHUVHEXW��

D� 3HQJXNXUDQ� � � � � ������0HQLW�

E� 3HQJDQJNDWDQ�0HQJJXQDNDQ�&UDQH� �����0HQLW��(UHFWLRQ�%DORN�

F� 3HQHJDNDQ�%DORN� �����0HQLW�

G� 3HQJDWXUDQ�3RVLVL�%DORN� �����0HQLW�

H� &HN�NHWHJDNDQ�8QWXN�%DORN� �����0HQLW�

I� 3HPDVDQJDQ�3LSH�6XSRUW� �����0HQLW�

J� 3HPEHVLDQ�GLDWDV�EDORN� �����0HQLW�

K� 3HPEHVLDQ�GL�VDPEXQJDQ�EDORN� �����0HQLW�

L� *URXWLQJ� �����0HQLW�

M� &RU�WRSSLQJ�EDORN� �����0HQLW�

��'XUDVL�ZDNWX�SHNHUMDDQ�VDWX�EXDK�EDORN�SUHFDVW�DGDODK�����PHQLW�DWDX���MDP��-DP�

NHUMD�SDGD���MDP���KDUL�SHPDVDQJDQ�EDORN�GDODP�3UR\HN�3HPEDQJXQDQ�*HGXQJ�)DNXOWDV�

0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP��8QLYHUVLWDV�8GD\DQD�VDWX�KDUL� ���-DP������MDP� �

��EXDK�EDORN��7RWDO�%DORN�%3��SDGD�3UR\HN�3HPEDQJXQDQ�*HGXQJ�)DNXOWDV�0DWHPDWLND�

GDQ�,OPX�3HQJHWDKXDQ�$ODP��8QLYHUVLWDV�8GD\DQD�DGDODK����EXDK��'XUDVL�WRWDO�SHQJHUMDDQ�

EDORN� ������ ����+DUL�§����+DUL��'XUDVL�3HQJHUMDDQ�EDORN�PHWRGH�EHWRQ�SUHFDVW� SDGD�

3UR\HN� 3HPEDQJXQDQ� *HGXQJ� )DNXOWDV� 0DWHPDWLND� GDQ� ,OPX� 3HQJHWDKXDQ� $ODP��

8QLYHUVLWDV�8GD\DQD�DGDODK����KDUL��
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7DEHO������5HNDSLWXODVL�'XUDVL�3HNHUMDDQ�%DORN�3UHFDVW�

8UDLDQ�� 9ROXP
H

6DWXD
Q

'XUDV
L

%DORN�3UHFDVW� ��� 1RV� ���

7RWDO�'XUDVL� ���
+DUL

6XPEHU��DQDOLVLV�������

��%HUGDVDUNDQ�GDUL�KDVLO�WDEHO�UHNDSLWXODVL�GLDWDV�GLGDSDWNDQ�7RWDO�'XUDVL�3HNHUMDDQ�

%DORN�3UHFDVW� DSDELOD� GLWHUDSNDQ� SDGD� 3UR\HN� 3HPEDQJXQDQ�*HGXQJ�'HNDQDW� )DNXOWDV�

0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP�8QLYHUVLWDV�8GD\DQD�DGDODK���KDUL��

3HUEDQGLQJDQ�:DNWX�3HNHUMDDQ�%DORN�3UHFDVW�GHQJDQ�%DORN�.RQYHQVLRQDO�

+DVLO� SHUEDQGLQJDQ� ZDNWX� SHODNVDQDDQ� SHNHUMDDQ� EDORN� SUHFDVW� GHQJDQ� EDORN�

NRQYHQVLRQDO�GLUDQJNXP�GDODP�WDEHO�EHULNXW��

7DEHO������3HUEDQGLQJDQ�:DNWX�3HNHUMDDQ�%DORN�3UHFDVW�GHQJDQ�%DORN�.RQYHQVLRQDO�

-(1,6�%$/2.
:$.78�3(/$.6$1$$1�

%$/2.�35(&$67
�D�

:$.78�3(/$.6$1$$1�
%$/2.�.219(16,21$/�

�E�

6(/,6,+
F� ��E�D�

3(56(17$6(
G� ��F�E�

%� �� �� �� ���

5$7$���5$7$ �� ���

6XPEHU��DQDOLVLV�VHQGLUL�������

*DPEDU������+LVWRJUDP�3HUEDQGLQJDQ�:DNWX�3HODNVDQDDQ�%DORN�3UHFDVW�GHQJDQ�%DORN�
.RQYHQVLRQDO�

'DUL�KDVLO�DQDOLVLV�GLDWDV��GDSDW�GLQ\DWDNDQ�EDKZD�ZDNWX�SHODNVDQDDQ�SHNHUMDDQ�

EDORN�SUHFDVW�OHELK�FHSDW�GHQJDQ�VHOLVLK�\DLWX����KDUL�DWDX������GDUL�EDORN�NRQYHQVLRQDO���

3HPEDKDVDQ�

'DUL�KDVLO�DQDOLVLV�SHUKLWXQJDQ�GLDWDV�EHULNXW�PHUXSDNDQ�SHPEDKDVDQ�GDODP�SHUKLWXQJDQ�

ELD\D�SHODNVDQDDQ� VWUXNWXU�EDORN�PHWRGH�SUHFDVW� GDQ�PHWRGH�EHWRQ�NRQYHQVLRQDO�� XQWXN�

PHWRGH�EHWRQ�SUHFDVW�GDQ�PHWRGH�EHWRQ�NRQYHQVLRQDO�PHQJJXQDNDQ�GDWD�\DQJ�GLDPELO�GDUL�

SUR\HN�ODQJVXQJ��+DVLO�DQDOLVLV�SHUKLWXQJDQ�VWUXNWXU�EDORN�PHWRGH�EHWRQ�NRQYHQVLRQDO�GDQ��

Ϭ

ϱ

ϭϬ

ϭϱ

ϮϬ

Ϯϱ

ϯϬ

<ŽŶǀĞŶƐŝŽŶĂů

WƌĞĐĂƐƚ
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EHWRQ�SUHFDVW��+DUJD� UHQFDQD� DQJJDUDQ�ELD\D�XQWXN� VWUXNWXU�EDORN�PHWRGH�NRQYHQVLRQDO�

DGDODK� 5S�� ��������������� GDQ� XQWXN� VWUXNWXU� EDORN� PHWRGH� EHWRQ� SUHFDVW� DGDODK� 5S��

������������� 3HUEHGDDQ� KDUJD� SDGD� SHUKLWXQJDQ� EDORN� PHWRGH� EHWRQ� NRQYHQVLRQDO� GDQ�

PHWRGH�EHWRQ�SUHFDVW�WHUOHWDN�SDGD�PHWRGH�EHWRQ�SUHFDVW�SHQDPEDKDQ�ELD\D�WUDQVSRUW�XQWXN�

SHPHVDQDQ�EDORN�GDQ�SHPDVDQJDQ�\DQJ�KDUXV�PHOLEDWNDQ�DODW�EHUDW�SDGD�VHWLDS�SHPDVDQJDQ�

EDORN���

+DVLO�DQDOLVLV�GXUDVL�SHJHUMDDQ�VWUXNWXU�EDORN�PHWRGH�EHWRQ�NRQYHQVLRQDO�DGDODK����KDUL�GDQ�

XQWXN� DQDOLVLV� GXUDVL� SHQJHUMDDQ� VWUXNWXU� EDORN� PHWRGH� EHWRQ� SUHFDVW� DGDODK� ��� KDUL��

3HUEHGDDQ�GXUDVL�SHQJHUMDDQ�SDGD�VWUXNWXU�EDORN�PHWRGH�EHWRQ�NRQYHQVLRQDO�GDQ�PHWRGH�

EHWRQ�SUHFDVW�WHUOHWDN�SDGD�EHWRQ�NRQYHQVLRQDO�DGDQ\D�SURVHV�SHPEHVLDQ��VHWWLQJ�EHNLVWLQJ��

SHQJHFRUDQ�\DQJ�PHPEXWXKNDQ�ZDNWX�FXNXS�ODPD��VHGDQJNDQ�SDGD�SHNHUMDDQ�EHWRQ�SUHFDVW�

VHPXD�EDORN� VXGDK� VLDS� SDVDQJ� VDDW�EHUDGD�GL�SUR\HN��SHPDNDLDQ� DODW� EHUDW� SDGD� VHWLDS�

SHPDVDQJDQ� SUHFDVW� VHKLQJJD� PHPSHUFHSDW� ZDNWX� SHPDVDQJDQ� EDORN� \DQJ� VXGDK� VLDS�

SDVDQJ��

6,038/$1�

%HUGDVDUNDQ� KDVLO� \DQJ� GL� GDSDW� GDUL� SHQJRODKDQ� GDWD� GDQ� DQDOLVLV� \DQJ� WHODK�

GLWHOLWL� PDND� WHUGDSDW� SHUEDQGLQJDQ� ELD\D� GDQ� GXUDVL� SHODNVDQDDQ� SHNHUMDDQ� NRORP�

PHWRGH�NRQYHQVLRQDO�GDQ�PHWRGH�SUHFDVW��GLPDQD�NHVLPSXODQ�WHUVHEXW�\DLWX���

�� 'DUL� KDVLO� SHUKLWXQJDQ� GLGDSDWNDQ� EDKZD� UHQFDQD� DQJJDUDQ� ELD\D� NHVHOXUXKDQ�

XQWXN�SHQHUDSDQ�VWUXNWXU�EDORN�GHQJDQ�PHWRGH�EHWRQ�NRQYHQVLRQDO�VHEHVDU�5S��

���������������VHGDQJNDQ�XQWXN�VWUXNWXU�EDORN�PHWRGH�EHWRQ�SUHFDVW�DGDODK�5S��

�������������6HOLVLK�KDUJD�DQWDUD�PHWRGH�EHWRQ�NRQYHQVLRQDO�GDQ�EHWRQ�SUHFDVW�

VHEHVDU� 5S�� ����������� DWDX� PHWRGH� EHWRQ� SUHFDVW� OHELK� PDKDO� ������� GDUL�

PHWRGH�EHWRQ�NRQYHQVLRQDO���

�� 'DUL�KDVLO�SHUKLWXQJDQ�GLGDSDWNDQ�EDKZD�DQDOLVLV�GXUDVL�SHQJHUMDDQ�VWUXNWXU�EDORN�

PHWRGH�EHWRQ�NRQYHQVLRQDO����KDUL�VHGDQJNDQ�XQWXN�DQDOLVLV�GXUDVL�SHQJHUMDDQ�

VWUXNWXU�EDORN�PHWRGH�EHWRQ�SUHFDVW�DGDODK����KDUL��'HQJDQ�SHODNVDQDDQ�PHWRGH�

EHWRQ� SUHFDVW� OHELK� FHSDW� ��� KDUL� GDUL� PHWRGH� EHWRQ� NRQYHQVLRQDO� DWDX� EDORN�

SUHFDVW� OHELK� FHSDW� GHQJDQ� VHOLVLK� UDWD� ±� UDWD� ������� EDORN� NRQYHQVLRQDO� GDQ�

DGDQ\D�SHUEHGDDQ�ODQWDL�WLGDN�PHPLOLNL�SHQJDUXK�\DQJ�EHVDU�WHUKDGDS�ZDNWX��
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'$)7$5�3867$.$�

8OLDQWR��:DK\X�'LGL���$QDOLVLV�3HUEDQGLQJDQ�%LD\D�3HODNVDQDDQ�3HNHUMDDQ�%DORN�'DQ�

.RORP� $QWDUD� 0HWRGH� .RQYHQVLRQDO� &RU� 'LWHPSDW� 'HQJDQ� 3UHFDVW� 6WXGL� .DVXV��

3UR\HN�3HPEDQJXQDQ�*HGXQJ�6DWXDQ�3HQ\HOHQJJDUD�$GPLQLVWUDVL�6,0�6OHPDQ���SS��

��������������

$EGXUUDKLP��$KPDG�+DULWV���$QDOLVLV�%LD\D�3HODNVDQDDQ�%HWRQ�3UHFDVW�3DGD�3HNHUMDDQ�

.RORP�'DQ�%DORN��&RVW�$QDO\VLV�2I�3UHFDVW�&RQFUHWH�:RUN�2Q�&RORXPQ�$QG�%HDP����

SS��������������

$UGLND��$QDN�$JXQJ� -XQL��0DGH�6XGLDUVD��$QG� ,��0DGH�6XDUGDQD�.DGHU�� �$QDOLVLV�

3HUEDQGLQJDQ�%LD\D�'DQ�:DNWX�3HNHUMDDQ�%DORN�0HQJJXQDNDQ�%HWRQ�.RQYHQVLRQDO�

'DQ�%HWRQ�3UHFDVW���3URFHHGLQJV��9RO�����1R�����S�����������

:LUDZDQ�� ,�� 3XWX� *HGH� $UL�� 3XWX� +HUPDZDWL�� DQG� ,�� 0DGH� 0XGKLQD�� �$QDOLVLV�

3HUEDQGLQJDQ�:DNWX�'DQ�%LD\D�3HODNVDQDDQ�3HNHUMDDQ�6WUXNWXU�%DORN�3UHFDVW�'DQ�

%DORN�.RQYHQVLRQDO�3DGD�3UR\HN�3HPEDQJXQDQ�*HGXQJ�'�5VXG�0DQJXVDGD�%DGXQJ���

3URFHHGLQJV��9RO�����1R�����S�����������

.LVZDWL��6UL��DQG�8PPL�&KDVDQDK���$QDOLVLV�NRQVXOWDQ�PDQDMHPHQ�NRQVWUXNVL�WHUKDGDS�

SHQHUDSDQ�PDQDMHPHQ�ZDNWX�SDGD�SHPEDQJXQDQ�UXPDK�VDNLW�GL�-DZD�7HQJDK���1HR�

7HNQLND������������

.HU]QHU��+��³3URMHFW�0DQDJHPHQW���$�6\VWHP�$SSURDFK�WR�3ODQQLQJ��6FKHGXOLQJ��DQG�

&RQWUROLQJ��7HQWK��´�1HZ�-HUVH\��-RKQ�:LOH\�	�6RQV��������

%DGDQ� 6WDQGDULVDVL� 1DVLRQDO�� ������ 3HUV\DUDWDQ� %HWRQ� 6WUXNWXUDO� 8QWXN� %DQJXQDQ�

*HGXQJ��61,�1R�������������%DGDQ�6WDQGDULVDVL�1DVLRQDO��-DNDUWD���

5HVWLZL��1DOD���0L[�'HVLJQ�%HWRQ��.RORP�'DQ�%DORN�*HGXQJ�3HUDZDWDQ�1HXURORJL�

568'$0���-XUQDO�,OPX�7HNQLN�������������

�1XUKLGD\D��������³7DKDSDQ�3HNHUMDDQ�%DORN�3UHFDVW�3UR\HN�3HPEDQJXQDQ�'HUPDJD�

3HQGLGLNDQ�3ROLWHNQLN�3HUWDQLDQ�1HJHUL����3DQJNHS´�

(UYLDQWR�� :�� ,�� (NVSORUDVL� WHNQRORJL� GDODP� ELGDQJ� NRQVWUXNVL�� %HWRQ� SUHFDVW� 	�

%HNLVWLQJ�$QGL�<RJ\DNDUWD��<RJ\DNDUWD���������
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%DGDQ� 6WDQGDULVDVL�1DVLRQDO�� ������$QDOLVLV�+DUJD� 6DWXDQ� 3HNHUMDDQ�%HWRQ� 3UHFDVW�

,QVLWX�8QWXN�.RQVWUXNVL�%DQJXQDQ�*HGXQJ��61,�1R�������������%DGDQ�6WDQGDULVDVL�

1DVLRQDO��-DNDUWD���

6DSXWUD��'HQL�%DJXV���3HUEDQGLQJDQ�%LD\D�3HQJJXQDDQ�6FDIIROGLQJ��6WHLJHU��GHQJDQ�

3HUDQFDK�.RQYHQVLRQDO��%DPEX��3HNHUMDDQ�6WUXNWXU�3HODW�GDQ�%DORN�%HWRQ����������

3UDWULVW\R�� +DQDQ� /XWKIL�� ³$QDOLVD� 3HUEDQGLQJDQ� 3URGXNWLYLWDV� 'DQ� +DUJD� 6DWXDQ�

3HNHUMDDQ�3HPDVDQJDQ�/DQWDL�.HUDPLN�3DGD�$QDOLVD�/DSDQJDQ�'HQJDQ�61,�´��'LVV��

8QLYHUVLWDV�,VODP�,QGRQHVLD���������

8WRPR�� 7HJXK� 0DUGL�� ³3HQJHQGDOLDQ� :DNWX� 'DQ� %LD\D� 3HNHUMDDQ� 3DGD� 3UR\HN�

.RQVWUXNVL�6HEDJDL�'DPSDN�'DUL�3HUXEDKDQ�'HVDLQ��6WXGL�.DVXV��673�%XR\�7XUUHW�

.UDNHQ�3URMHFW��´�'LVV��8QLYHUVLWDV�,QWHUQDVLRQDO�%DWDP��������
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