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�
/XDV�DUHD�GDQ�SURGXNVL� ODGD�GL�3URYLQVL�/DPSXQJ� WHUXV�EHUNXUDQJ�

GDUL� WDKXQ� NH� WDKXQ� GDQ� WHUDQFDP� SXQDK� MLND� WLGDN� VHJHUD� GLODNXNDQ�
SHQDQJDQDQ� VHFDUD� VHULXV�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJDQDOLVLV�
SHQJDUXK�SHQJHORODDQ�IDNWRU�LQWHUQDO�XVDKDWDQL�WHUKDGDS�SURGXNWLYLWDV�ODGD�
GL�3URYLQVL�/DPSXQJ�\DQJ�GLKDUDSNDQ�GDSDW�PHPEHULNDQ�PDQIDDW� GDODP�
SHQ\XVXQDQ�NHELMDNDQ�SHQJHPEDQJDQ�ODGD�NH�GHSDQ ��3HQHOLWLDQ�GLODNXNDQ�
GL�.DEXSDWHQ� /DPSXQJ�8WDUD�� /DPSXQJ� 7LPXU�� GDQ�:D\� .DQDQ��PXODL�
EXODQ� 0DUHW� VDPSDL� 'HVHPEHU� ������ .DMLDQ� LQL� PHQJJXQDNDQ� PHWRGH
VXUYHL�GDQ�ZDZDQFDUD�GHQJDQ�EDQWXDQ�NXLVLRQHU�WHUVWUXNWXU�GHQJDQ�MXPODK�
SHWDQL� VDPSHO� ���� RUDQJ� \DQJ� GLVWUDWLILNDVL� EHUGDVDUNDQ�� D�� SHWDQL� \DQJ�
SHUQDK�PHQDQDP� ODGD� WHWDSL� VDDW� LQL� WLGDN� ODJL�PHQDQDP� ODGD��E��� SHWDQL�
\DQJ�PHQDQDP� ODGD� GHQJDQ� LQWURGXNVL� W HNQRORJL� PLQLPDO� �NRQYHQVLRQDO�
GDQ�VHDGDQ\D���GDQ�F��SHWDQL�ODGD�\DQJ�PHQDQDP�ODGD�GHQJDQ�UHNRPHQGDVL�
SDNHW� WHNQRORJL� %DGDQ� /LWEDQJ� 3HUWDQLDQ��+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ�
EDKZD� SHQJHORODDQ� IDNWRU� LQWHUQDO� XVDKDWDQL� ODGD� \DQJ� PHPSHQJDUXKL�
SURGXNVL� ODGD� GL� /DPSXQJ� DGDODK� OXDV� DUHDO�� SHPXSXNDQ�13.� 3KRQVND��
SHPXSXNDQ� 63���� GDQ� SHQHUDSDQ� SROD� WDQDP� ODGD� PRQRNXOWXU�� 8SD\D�
SHQLQJNDWDQ� SURGXNVL� ODGD� GL� /DPSXQJ� GDSDW� GLWHPSXK� PHODOXL�
SHQDPEDKDQ� OXDV� DUHDO� ODGD� \DQJ� GLGXNXQJ� GHQJDQ� SHQDQJDQDQ� LQWHQVLI�
PHODOXL� SHQHUDSDQ� WHNQRORJL� EXGLGD\D� GHQJDQ� EHQDU� VHSHUWL� SHPXSXNDQ�
13.� 3KRQVND�� 63���� GDQ� SHQHUDSDQ� SROD� WDQDP� ODGD� PRQRNXOWXU��
3HUNHPEDQJDQ�KDUJD� ODGD�\DQJ�UHODWLI�EDLN�SDGD�GXD�WDKXQ�WHUDNKLU�GDSDW�
GLMDGLNDQ�PRPHQWXP� XQWXN�NHEDQJNLWDQ�NHPEDOL� SHUODGDDQ� GL� /DPSXQJ��
'XNXQJDQ�LQRYDVL�WHNQRORJL�SHUOX�GLWLQJNDWNDQ�PHODOXL�SHQGDPSLQJDQ�GDQ�
SHQJDZDODQ� SHQHUDSDQ� 623� GLVHUWDL� SHQLQJNDWDQ� DNVHV� SHWDQL� WHUKDGDS�
LQSXW�SURGXNVL�WHUXWDPD�NHWHUVHGLDDQ�SXSXN�

�

.DWD�NXQFL��ODGD��IDNWRU�WHNQLV��VRVLDO�HNRQRPL��SURGXNWLYLWDV

�$%675$&7

IHUWLOL]DWLRQ�� DQG� DSSOLFDWLRQ� RI� SHSSHU�PRQRFXOW XUH� FURSSLQJ�� (IIRUWV� WR�
LQFUHDVH� SHSSHU� SURGXFWLRQ� LQ� /DPSXQJ� FRXOG� EH� DFKLHYHG� WKURXJK� WKH�
DGGLWLRQ�RI�SHSSHU�DFUHDJH�VXSSRUWHG�ZLWK�LQWHQVLYH�KDQGOLQJ�SHSSHU�SODQWV�

�
.H\ZRUGV��SHSSHU��WHFKQLFDO�IDFWRU��VRFLRHFRQRPLF�IDFWRU��SURGXFWLYLW\
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/DGD��3LSHU�QLQJUXP�/LQQ�

�

PHUXSDNDQ�VDODK�VDWX�MHQLV�
WDQDPDQ� UHPSDK� SHQWLQJ� NDUHQD� NHJXQDDQQ\D� \DQJ� NKDV��
WLGDN� ELVD� GLJDQWLNDQ� GHQJDQ� WDQDPDQ� UHPSDK� ODLQ� GDQ�
VHEDJDL�NRPRGLWDV�SHQJKDVLO�GHYLVD�QHJDUD��7RWDO�OXDV�DUHDO�
WDQDPDQ�ODGD�GL�/DPSXQJ�WHUXV�PHQJDODPL�NHQDLNDQ��WHWDSL�
WRWDO� OXDV� DUHDO� WDQDPDQ� PHQJKDVLONDQ� �70�� FHQGHUXQJ�
PHQJDODPL�SHQXUXQDQ��3DGD�WDKXQ�������OXDV�WDQDPDQ�ODGD�
PHQJKDVLONDQ� VHEHVDU� ������� KD� �������� GDUL� WRWDO� OXDV�
ODGD� /DPSXQJ�� WXUXQ� PHQMDGL� ������� KD� ��������
�7DEHO����

�

3DGD� WDKXQ� ������ /DPSXQJ� PHPLOLNL� DUHDO� WDQDP�
VHOXDV��������KD����������GDUL� OXDV� ODGD�QDVLRQDO��GHQJDQ�
SURGXNVL� PHQFDSDL� ������� WRQ�� 'DHUDK� VHQWUD� XWDPD�
SURGXNVL� ODGD� GL� /DPSXQJ� DGDODK� .DEXSDWHQ� /DPSXQJ�
8WDUD�GHQJDQ� OXDV��������KD� ���������:D\�.DQDQ��������
KD����������GDQ�/DPSXQJ�7LPXU�������KD���������

�

-XPODK�
SHWDQL� \DQJ� WHUOLEDW� GDODP� XVDKDWDQL� ODGD� MXJD� PHQLQJNDW�
GDUL� �������� NHSDOD� NHOXDUJD� �..�� SDGD� WDKXQ� �����
PHQMDGL���������..�SDGD�WDKXQ�������'LUHNWRUDW�-HQGHUDO�
3HUNHEXQDQ�������

ZLWK�UHFRPPHQGDWLRQV�WHFKQRORJ\�SDFNDJH�RI�,$$5'��7KH�UHVXOWV�VKRZHG�
WKDW�PDQDJHPHQW�RI�WKH�LQWHUQDO�SHSSHU�IDUPLQJ�V\VWHP��ZKLFK�HIIHFW�SHSSHU�
SURGXFWLRQ� LQ� /DPSXQJ� LQFOXGLQJ� DFUHDJH�� 13.� 3KRQVND�� 63��

WKURXJK�SURSHU�FXOWLYDWLRQ�WHFKQRORJ\�VXFK�DV�13.�3KRQVND�IHUWLOL]DWLRQ��
63���IHUWLOL]DWLRQ��DQG�WKH�DSSOLFDWLRQ�RI�SHSSHU�PRQRFXOWXUH�FURSSLQJ��7KH�
GHYHORSPHQW�RI�D�UHODWLYHO\�JRRG�SULFH�RI�SHSSHU�LQ�ODVW�WZR�\HDUV�VKRXOG�EH�D�
PRPHQWXP�IRU�WKH�UHYLYDO�SHSSHU�LQ�/DPSXQJ��7HFKQRORJLFDO�LQQRYDWLRQ�
QHHGV� WR� EH� LPSURYHG� WKURXJK� WKH� DVVLVWDQFH� DQG� VXSSRUW� RQ� WKH�
LPSOHPHQWDWLRQ�RI�623�DFFRPSDQLHG�E\�DQ�LQFUHDVH�RI�IDUPHUV
�DFFHVV�WR�
SURGXFWLRQ�LQSXWV�HVSHFLDOO\�IHUWLOL]HU�

$UHD�DQG�SHSSHU�SURGXFWLRQ�LQ�/DPSXQJ�ZHUH�GHFUHDVHG�IURP�WLPH
WR� WLPH� DQG� SRWHQWLDO� WR� EHFRPH� H[WLQFW� LI� LW� OHIW� XQWUHDWHG� VHULRXVO\�
7KH� VWXG\� DLP� WR� DQDO\]H� WKH� HIIHFW� RI� LQWHUQDO� IDFWRUV� RI� IDUPLQJ
PDQDJHPHQW� RQ� SHSSHU� SURGXFWLYLW\� LQ� /DPSXQJ� 3URYLQFH� ZKLFK� LV
H[SHFWHG� WR� SURYLGH� EHQHILWV� IRU� SUHSDULQJ� SHSSHU� GHYHORSPHQW� SROLF\
LQ�WKH�IXWXUH��7KH�VWXG\�ZDV�FRQGXFWHG�LQ�1RUWK�/DPSXQJ��(DVW�/DPSXQJ��
DQG�:D\�.DQDQ�5HJHQF\��IURP�-DQXDU\�WR�'HFHPEHU�������7KH�VWXG\�XVHG�
VXUYH\�PHWKRGV�DQG�LQWHUYLHZ�ZLWK�VWUXFWXUHG�TXHVWLRQDLUH�ZLWK�VDPSOH�RI�
����SHRSOH�ZKLFK�DUH�VWUDWLILHG�E\��D��IDUPHUV�ZKR�KDYH�SODQWHG�SHSSHU�EXW�KH�
LV� QRW� SODQWLQJ� SHSSHU� DQ\PRUH�� E�� IDUPHUV� JURZLQJ� SHSSHU� ZLWK�
FRQYHQWLRQDO� WHFKQRORJ\� LQWURGXFWLRQ�� DQG� F�� IDUPHUV� ZKR� SODQW� SHSSHU�
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6XPEHU�6RXUFH��'LUHNWRUDW�-HQGHUDO�3HUNHEXQDQ�'LUHFWRUDWH�*HQHUDO�RI�(VWDWH�&URSV������

�.HWHUDQJDQ�1RWHV

�

�

�

70%� �7DQDPDQ�%HOXP�0HQJKDVLONDQ�,PPDWXUH

�

�

70�� �7DQDPDQ�0HQJKDVLONDQ�0DWXUH

� �
�

75�� �7DQDPDQ�5XVDN�&URSV�'DPDJH

�

� 0HVNLSXQ� WLGDN� VHSHUWL� GL� HUD� WDKXQ� ���DQ��
SURGXNWLYLWDV� ODGD� GL� /DPSXQJ� FHQGHUXQJ� PHQLQJNDW� GDUL�
����NJ�KD�SDGD� WDKXQ������PHQMDGL�����NJ�KD�SDGD� WDKXQ�
������'L�ODLQ�SLKDN��YROXPH�HNVSRU�ODGD�,QGRQHVLD�PHQXUXQ�
GDODP� NXUXQ� ZDNWX� VHSXOXK� WDKXQ� WHUDNKLU

�

������������
ZDODXSXQ� QLODL� HNVSRU� PHQJDODPL� NHQDLNDQ�� 3DGD� WDKXQ�
�����YROXPH�HNVSRU�ODGD�VHEDQ\DN��������WRQ�GHQJDQ�QLODL�
������� 86�� PHQXUXQ� PHQMDGL� ������� WRQ� GHQJDQ� QLODL�
�������� 86�� SDGD� WDKXQ� ������ 3HQXUXQDQ� QLODL� HNVSRU�
WHUVHEXW� GLVHEDENDQ� ROHK� PHQXUXQQ\D� OXDV� DUHDO� WDQDPDQ�
ODGD�\DQJ�WHODK�PHQJKDVLONDQ��VHGDQJNDQ�SHQLQJNDWDQ�QLODL�
HNVSRU� GLVHEDENDQ� ROHK� PHQLQJNDWQ\D� QLODL� WXNDU� GRODU�
WHUKDGDS�UXSLDK�GDQ�KDUJD� MXDO� ODGD��0XFKODV�GDQ�'HVOLQD�
������

�

.RQGLVL� WHUVHEXW� PHQXQMXNNDQ� EDKZD� IDNWRU�
HNVWHUQDO�XVDKDWDQL��QLODL�WXNDU�GDQ�KDUJD��PHPEHUL�PDQIDDW�
SRVLWLI�EDJL�SHWDQL�ODGD�GDQ�SHUODGDDQ�QDVLRQDO�

�
3URGXN� ODGD� \DQJ� GLSHUGDJDQJNDQ� DGDODK� ODGD� SXWLK�

GDQ� ODGD�KLWDP�GDODP�EHQWXN�EXDK�XWXK

�

�6HQ�HW�DO���������
'DHUDK�XWDPD�SHQJKDVLO�ODGD�SXWLK�DGDODK�%DQJND�%HOLWXQJ�
\DQJ� GLNHQDO� GHQJDQ� VHEXWDQ� 0XQWRN� :KLWH� 3HSSHU��
VHGDQJNDQ� GDHUDK� \DQJ� WHUNHQDO� GHQJDQ� SURGXNVL� ODGD�
KLWDP� DGDODK� /DPSXQJ� GHQJDQ� VHEXWDQ� /DPSXQJ� %ODFN�
3HSSHU��'DUDV�GDQ�3UDQRZR�������

�

6HODPD�VHSXOXK� WDKXQ�
WHUDNKLU�� NRQWULEXVL� ODGD� ,QGRQHVLD� GL� SDVDU

�

GXQLD� VHPDNLQ�
PHQXUXQ�� (NVSRU� WHUWLQJJL� WHUMDGL� SDGD� WDKXQ� ����� \DLWX�
VHEHVDU� ������� WRQ� ����� GDUL� WRWDO� HNVSRU� GXQLD�� \DQJ�
WHUGLUL�GDUL��������WRQ�ODGD�KLWDP�DVDO�/DPSXQJ�GDQ��������
WRQ�ODGD�SXWLK�DVDO�%DQJND�%HOLWXQJ��3HVDLQJ�ODGD�,QGRQHVLD�
DGDODK� 9LHWQDP�� GHQJDQ� SURGXN� XWDPDQ\D� EHUXSD� ODGD�
KLWDP�

�

'DODP� PHQJKDGDSL� SHUVDLQJDQ� GHQJDQ� 9LHWQDP� GL�
SDVDU� ODGD� KLWDP� LQWHUQDVLRQDO�� VHODLQ� NHELMDNDQ� PDNUR�
XQWXN� PHQMDJD� VWDELOLWDV� IDNWRU� HNVWHUQDO�� PDND� RSWLPDVL�
SHQJHORODDQ� IDNWRU� LQWHUQDO� MXJD� PHQMDGL� KDO� \DQJ� VDQJDW�
SHQWLQJ�� 0HQXUXW

�

/LVW\DWL� �������� EHUEDJDL� PDVDODK� GDQ�
NHQGDOD�VHSHUWL�SHQ\HGLDDQ�VDUDQD�SURGXNVL��PXWX�KDVLO��GDQ�
NHQGDOD�ODLQQ\D�GDODP�SHQJHPEDQJDQ�DJULELVQLV�ODGD�SHUOX�
GLFDUL� VROXVLQ\D� GHQJDQ� SHQHUDSDQ� WHNQRORJL� VHFDUD� WHSDW�
GDQ�EHQDU�

�

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�PHQJDQDOLVLV� SHQJDUXK�
SHQJHORODDQ� IDNWRU� LQWHUQDO� XVDKDWDQL� WHUKDGDS� SURGXN�
WLYLWDV� ODGD� GL� /DPSXQJ� \DQJ� GLKDUDSNDQ� PHPEHULNDQ�

PDQIDDW� GDODP� SHQ\XVXQDQ� NHELMDNDQ� SHQJHPEDQJDQ� ODGD�
NH�GHSDQ�

�
�
�%$+$1�'$1�0(72'(

�
�

3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GL���ORNDVL�SHQDQDPDQ�ODGD�
GL� /DPSXQJ� \DNQL� .DEXSDWHQ� /DPSXQJ� 7LPXU�� /DPSXQJ�
8WDUD�� GDQ� :D\� .DQDQ� PXODL� EXODQ� 0DUHW� VDPSDL�
'HVHPEHU� ������ 3HPLOLKDQ� ORNDVL� SHQHOLWLDQ� GLWHQWXNDQ�
VHFDUD� VHQJDMD� �SXVSRVLYH� � VDPSOLQJ��� GDQ� NHWLJD� ORNDVL�
WHUVHEXW�PHUXSDNDQ�VHQWUD�XWDPD�SHQJKDVLO�ODGD�

�
3HQHOLWLDQ� GLODNVDQDNDQ� GHQJDQ� PRWRGH� VXUYH\� GDQ�

ZDZDQFDUD� GHQJDQ� EDQWXDQ� NXLVLRQHU� WHUVWUXNWXU�� -XPODK�
SHWDQL� VDPSHO� DGDODK�����RUDQJ�\DQJ�GLDPELO�EHUGDVDUNDQ�
PHWRGH� VWUDWLILHG� UDQGRP� VDPSOLQJ� GHQJDQ� NULWHULD�� D��
SHWDQL�\DQJ�SHUQDK�PHQDQDP�ODGD� WHWDSL�VDDW� LQL� WLGDN� ODJL�
PHQDQDP� ODGD�� E�� SHWDQL� \DQJ� � PHQDQDP� ODGD� GHQJDQ�
LQWURGXNVL�WHNQRORJL�PLQLPDO��NRQYHQVLRQDO�GDQ�VHDGDQ\D���
GDQ�F��SHWDQL�ODGD�\DQJ�PHQDQDP�ODGD�GHQJDQ�UHNRPHQGDVL�
SDNHW�WHNQRORJL��%DGDQ�/LWEDQJ�3HUWDQLDQ��

�

'DWD� \DQJ� GLNXPSXONDQ� DGDODK� NDUDNWHULVWLN� SHWDQL��
NDUDNWHULVWLN� WHNQRORJL� EXGLGD\D� \DQJ� GLODNXNDQ�� ELD\D�
LQSXW� SURGXNVL�� XSDK� WHQDJD� NHUMD�� GDQ� IDNWRU� VRVLDO�
HNRQRPL� \DQJ�PHQ\HEDENDQ�PHQXUXQQ\D� OXDV� WDQDP� ODGD�
GL�/DPSXQJ��

�

'DWD� GLRODK� PHQJJXQDNDQ� WLJD� PRGHO� DQDOLVLV� \DLWX�
DQDOLVLV� GHVNULSWLI�� DQDOLVLV� HNRQRPL�� GDQ� DQDOLVLV� IXQJVL�
SURGXNVL�&REE�'RXJODVV�XQWXN�PHOLKDW�IDNWRU�IDNWRU�WHNQLV�
GDQ� QRQ� WHNQLV� \DQJ� PHPSHQJDUXKL� SURGXNVL� ODGD� GL�
/DPSXQJ��0RGHO�IXQJVL�SURGXNVL�GLJXQDNDQ�XQWXN�PHOLKDW�
SHQJDUXK� IDNWRU�IDNWRU� SURGXNVL� WHUKDGDS� WLQJNDW� SURGXNVL
�6DKDUD� GDQ� ,GULV� ������ �6XGDQD� GDQ� 6XEDJ\RQR� �������
0HQXUXW� *XMDUDWL� ������� GDODP

�

$VQDZL� �������� IXQJVL�
SURGXNVL� PHUXSDNDQ� NRPELQDVL� EHUEDJDL� IDNWRU�IDNWRU�
SURGXNVL� \DQJ� GLJXQDNDQ� XQWXN� PHQJKDVLONDQ� SURGXN��
VHGDQJNDQ� NRPELQDVL� EHUEDJDL� IDNWRU� SURGXNVL� \DQJ�
GLPDNVXG� DGDODK� VHEXDK� SURVHV� SURGXNVL�� 0HQXUXW�
6RHNDUWDZL��������GDODP

�

6DKDUD�GDQ�6DKDUGL���������GDODP�
VHEXDK� SURVHV� SURGXNVL� WHUGDSDW� GXD� MHQLV� IDNWRU� SURGXNVL�
\DNQL�IDNWRU�SURGXNVL�WHWDS��LQSXW�WHWDS��GDQ�IDNWRU�SURGXNVL�
YDULDEOH� �LQSXW� YDULDEOH��� 6HFDUD� VLVWHPDWLV�� SHUVDPDDQ�
IXQJVL�SURGXNVL�&REE�'RXJODVV�DGDODK�VHEDJDL�EHULNXW��
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�
3URGXNVL�ODGD�GLGXJD�GLSHQJDUXKL�ROHK�EHEHUDSD�IDNWRU�

EDLN� IDNWRU� LQWHUQDO� PDXSXQ� HNVWHUQDO�� )DNWRU� HNVWHUQDO�
\DQJ� EHUDGD� GL� OXDU� NHQGDOL� SHWDQL� VHSHUWL� LNOLP�� EHQFDQD�
DODP�� KDUJD�� LQIUDVWUXNWXU�� GDQ� VHEDJDLQ\D�� VHGDQJNDQ�
IDNWRU� LQWHUQDO� XPXPQ\D�EHUNDLWDQ� HUDW� GHQJDQ�NDSDELOLWDV�
PDQDMHULDO�XVDKDWDQL

�
�6DSWDQD�HW�DO����������)DNWRU� LQWHUQDO�

\DQJ�GLGXJD�PHPSHQJDUXKL�SURGXNVL�ODGD�\DLWX�OXDV�WDQDP��
SHQJJXQDDQ� LQSXW� SURGXNVL� �SXSXN� 8UHD�� SXSXN� 13.�
3KRQVND�� SXSXN� 63���� SXSXN� NDQGDQJ�� GDQ� SHVWLVLGD���
SHPDQJNDVDQ� ODGD�� GDQ� SROD� WDQDP�� VHGDQJNDQ� IDNWRU�
HNVWHUQDO� DGDODK� SHQ\XOXKDQ� WHQWDQJ� WHNQRORJL� EXGLGD\D�
GDQ�SHPDVDUDQ�ODGD�

�)DNWRU�IDNWRU� SURGXNVL� \DQJ� GLGXJD� EHUSHQJDUXK�
WHUKDGDS� XVDKDWDQL� ODGD� GL� /DPSXQJ�� VHFDUD� VLVWHPDWLV�
GDSDW�GLUXPXVNDQ�VHEDJDL�EHULNXW�
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8QVXU�VLVD

�

�

8ML�0XOWLNROLQHDULWDV�GDQ�+HWHURVNHGDWLVLWDV �

8ML� PXOWLNROLQHDULWDV� EHUWXMXDQ� XQWXN� PHQJHWDKXL�
DSDNDK� DQWDU� YDULDEHO� PHPLOLNL� NRUHODVL� GDODP� PRGHO�
UHJUHVL��0RGHO�UHJUHVL�\DQJ�EDLN�WLGDN�WHUMDGL�NRUHODVL�DQWDU�
YDULDEHO� EHEDV�� 8QWXN� PHQGHWHNVL� DGD� WLGDNQ\D�
PXOWLNROLQHDULWDV�GDODP�PRGHO�UHJUHVL�GLJXQDNDQ�QLODL�9,)�
GDQ� 7ROHUDQFH� VHEDJDL� EHULNXW� �*KR]DOL� ����� GDODP�

'RQDEHOOD������ �
��

�
1LODL�9,)�������PDND�WLGDN�WHUMDGL�PXOWLNROLQHDULWDV�

�
�

1LODL� 7ROHUDQFH
�

�� ����� PDND� WLGDN� WHUMDGL� PXOWL�
NROLQHDULWDV

��
�

-LND� QLODL� 7ROHUDQFH� �� ���� GDQ� 9,)� �� ���� PDND� PRGHO�
UHJUHVL�WHUMDGL�PXOWLNROLQHDULWDV

�
�8ML� KHWHURVNHGDVWLVLWDV� EHUWXMXDQ� XQWXN� PHQJXML�

DSDNDK� PRGHO� UHJUHVL� WHUMDGL� NHWLGDNVDPDDQ�YDULDQFH GDUL�
UHVLGXDO� VDWX� SHQJDPDWDQ� NH� SHQJDPDWDQ� ODLQ�� � -LND�
YDULDQFH

�

GDUL�UHVLGXDO�VDWX�SHQJDPDWDQ�NH�SHQJDPDWDQ�ODLQ�
EHUEHGD� PDND� WHUMDGL� KHWHURVNHGDVWLVLWDV�� 0RGHO� UHJUHVL�
\DQJ�EDLN�WLGDN�WHUMDGL�JDQJJXDQ�KHWHURVNHGDVWLVLWDV��8QWXN�
PHQJXML� KHWHURVNHGDVWLVLWDV� GLJXQDNDQ�VFDWWHU� SORW

�

GHQJDQ�
EDQWXDQ�SURJUDP�6366����

�
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+$6,/�'$1�3(0%$+$6$1

�

�
.DUDNWHULVWLN�3HWDQL�

�5DWD�UDWD� OXDV� NHSHPLOLNDQ� ODKDQ� ODGD� GL� /DPSXQJ�
DGDODK� ����� KD�..� GHQJDQ� DUHDO� WHUOXDV� GL� .DEXSDWHQ�
/DPSXQJ� 8WDUD� VHOXDV� ����� KD� GLLNXWL� .DEXSDWHQ� :D\�
.DQDQ������KD�GDQ�/DPSXQJ�7LPXU������KD��GHQJDQ�MXPODK�
SHUVLO� UDWD�UDWD� ����� SHUVLO�..�� 5DWD�UDWD� SHWDQL� ODGD� GL�
/DPSXQJ�EHUXPXU����WDKXQ� WHUPDVXN�XVLD�SURGXNWLI�XQWXN�
PHODNXNDQ�NHJLDWDQ�XVDKDWDQL�GHQJDQ�XPXU�SHWDQL�WHUWXD�GL�
.DEXSDWHQ� /DPSXQJ� 7LPXU� \DNQL� ��� WDKXQ�� 3HQGLGLNDQ�
UDWD�UDWD� SHWDQL� ODGD� GL� /DPSXQJ� DGDODK� 6HNRODK� /DQMXWDQ�
7LQJNDW� 3HUWDPD� ����� WDKXQ�� GHQJDQ� SHQJDODPDQ�
EHUXVDKDWDQL� ODGD� UDWD�UDWD� ��� WDKXQ� GHQJDQ� SHQJDODPDQ�
WHUODPD�GLODNXNDQ�ROHK�SHWDQL� ODGD�GL�.DEXSHWDQ�/DPSXQJ�
7LPXU�\DNQL����WDKXQ��7DEHO����

�

�

7DEHO����

�

.DUDNWHULVWLN�SHWDQL�ODGD�GL�3URYLQVL�/DPSXQJ�WDKXQ������

�

7DEOH����

�

&KDUDVWHULVWLF�RI�SHSSHU�IDUPHUV�LQ�/DPSXQJ�3URYLQFH�������

�

.DUDNWHULVWLN���&KDUDFWHULVWLF

�

/DPSXQJ�8WDUD

�

1RUWK�/DPSXQJ

�

/DPSXQJ�7LPXU

�

:HVW�/DPSXQJ

�

:D\��.DQDQ

�

:D\�.DQDQ

�
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�

.DUDNWHULVWLN� 7HNQRORJL� %XGLGD\D� GDQ� 3DVFDSDQHQ�

/DGD� �

%HUGDVDUNDQ� QLODL� UDWD�UDWDQ\D�� WHUOLKDW� EDKZD�
SHQJJXQDDQ� YDULHWDV� XQJJXO� 1DWDU� �� \DQJ� OHELK� WROHUDQ�
WHUKDGDS�SHQ\DNLW�EXVXN�SDQJNDO�EDWDQJ�GL�/DPSXQJ�KDQ\D�
������� GHQJDQ� SHQJJXQD� WHUWLQJJL� SHWDQL� ODGD� GL�
.DEXSDWHQ�/DPSXQJ�8WDUD�\DNQL���������/DPSXQJ�7LPXU�
������� GDQ� :D\� .DQDQ� ������� �7DEHO� ���� 3HQJJXQDDQ�
VXOXU�SDQMDW�\DQJ�GLDQMXUNDQ�GDODP�623�EXGLGD\D�WDQDPDQ�
ODGD� GL� /DPSXQJ� KDQ\D� �������� VHGDQJNDQ� VLVDQ\D�
PHQJJXQDNDQ� VXOXU� JDQWXQJ� GDQ� VXOXU� FDFLQJ�� 5DWD�UDWD�
WLQJJL� WDQDPDQ� ODGD� GL� /DPSXQJ� DGDODK� ����� P� GDUL�
SHUPXNDDQ� WDQDK�� GHQJDQ� XPXU� WDQDPDQ� ODGD� UDWD�UDWD� ���
WDKXQ��

�3HUVHQWDVH� WDQDPDQ� \DQJ� WXPEXK� GDQ� EHUSURGXNVL�
GLEDQGLQJNDQ� VDDW� DZDO� WDQDP� KDQ\D� �������� GHQJDQ�
SHUVHQWDVH�WHUWLQJJL�WHUGDSDW�GL�.DEXSDWHQ�/DPSXQJ�7LPXU�
���������� /DPSXQJ� 8WDUD� ���������� GDQ� :D\� .DQDQ�
���������� 3ROD� WDQDP� ODGD� \DQJ� EDQ\DN� GLMXPSDL� GL�
/DPSXQJ�DGDODK�WXPSDQJVDUL�GHQJDQ�WDQDPDQ�NRSL�GDQ�PL[�
FURSSLQJ

�

GHQJDQ� WDQDPDQ� EXDK�EXDKDQ�� +DQ\D� �������
WDQDPDQ� ODGD� GL� /DPSXQJ� \DQJ� PHQHUDSNDQ� SROD� WDQDP�
PRQRNXOWXU� GHQJDQ� ULQFLDQ� GL�.DEXSDWHQ�/DPSXQJ�7LPXU�
���������� /DPSXQJ� 8WDUD� ���������� GDQ� :D\� .DQDQ�
���������

�
6HFDUD� XPXP� SHWDQL� ODGD� GL� /DPSXQJ� WLGDN�

PHPEHULNDQ� SXSXN� NLPLD� �8UHD�� 13.�� GDQ� 63���� XQWXN�
SHUWXPEXKDQ� GDQ� SURGXNVL� ODGD�� 5DWD�UDWD� SHWDQL� \DQJ�
PHQJJXQDNDQ� SXSXN� 8UHD� GL� /DPSXQJ� KDQ\D� ������

GHQJDQ� GRVLV� UDWD�UDWD� ������� NJ�KD� GDQ� SHWDQL� \DQJ�
PHQJJXQDNDQ�SXSXN�13.�3KRQVND� KDQ\D��������GHQJDQ�
GRVLV� UDWD�UDWD� �������� NJ�KD�� VHGDQJNDQ� SHWDQL� \DQJ�
PHQJJXQDNDQ� SXSXN� NDQGDQJ� WHUJRORQJ� WLQJJL� \DNQL�
������

�
GHQJDQ�UDWD�UDWD�GRVLV�SXSXN�NDQGDQJ�������NJ�KD��

3HQJJXQDDQ�SXSXN�NDQGDQJ�WHUWLQJJL�GLODNXNDQ�ROHK�SHWDQL�
ODGD� GL�.DEXSDWHQ�/DPSXQJ�7LPXU� ����������GLLNXWL� ROHK�
SHWDQL�GL�.DEXSDWHQ�/DPSXQJ�8WDUD�������GDQ�:D\�.DQDQ�
���������� 6HGDQJNDQ� SHQJJXQDDQ� SXSXN� 63��� KDQ\D�
GLODNXNDQ� ������ SHWDQL� GHQJDQ� GRVLV� UDWD�UDWD� �������
NJ�KD�

�7HNQRORJL� DQMXUDQ� SHPDQJNDVDQ� VXOXU� ODGD� KDQ\D�
GLODNXNDQ� ROHK� ������� SHWDQL� ODGD� GL� /DPSXQJ� GHQJDQ�
ULQFLDQ� GL�.DEXSDWHQ� /DPSXQJ�8WDUD� ���������� /DPSXQJ�
7LPXU� ���������� GDQ� :D\� .DQDQ� ���������� VHGDQJNDQ�
SHPDQJNDVDQ�SHQHJDN� �WDMDU�� GLODNXNDQ�ROHK� VHPXD�SHWDQL�
ODGD�

�5DWD�UDWD� SURGXNWLYLWDV� ODGD� GL� /DPSXQJ� VDDW� LQL�
DGDODK�����NJ�KD��GHQJDQ�SURGXNWLYLWDV�WHUWLQJJL�GLKDVLONDQ�
GL�.DEXSDWHQ�/DPSXQJ�7LPXU�\DNQL�����NJ�KD�GLLNXWL�ROHK�
.DEXSDWHQ�/DPSXQJ�8WDUD�\DNQL�����NJ�KD�GDQ�.DEXSDWHQ�
:D\�.DQDQ�\DNQL�����NJ�KD��

�
3HURQWRNDQ� EXDK� ODGD� XQWXN� PHPLVDKNDQ� FDQJNDQJ�

ODGD�KLMDX�PHQMDGL�EXWLUDQ�ODGD�KLMDX�KDPSLU�GLODNXNDQ�ROHK�
NHVHOXUXKDQ� SHWDQL� PHQJJXQDNDQ� SHUDODWDQ� PDQXDO� �LULN��
GHQJDQ� FDUD� GLLQMDN�LQMDN�

�

GDQ� KDQ\D� ������ SHWDQL� \DQJ�
PHQJJXQDNDQ� SHUDODWDQ� PHVLQ� SHURQWRN� GHQJDQ� UDWD�UDWD�
UHQGHPHQ�ODGD�KLMDX�PHQMDGL�ODGD�KLWDP�DGDODK��������
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52%(7�$61$:,��HW�DO���3HQJDUXK�3HQJHORODDQ�)DNWRU�,QWHUQDO�8VDKDWDQL�WHUKDGDS�3URGXNWLYLWDV�/DGD�GL�3URYLQVL�/DPSXQJ �

�

6RVLDO�(NRQRPL�/DGD �

%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ�� WHUOLKDW� EDKZD� UDWD�
UDWD� KDUJD� ODGD� KLWDP� GL� /DPSXQJ� VDDW� GLODNXNDQ� NDMLDQ�
DGDODK� 5S�� �������NJ� GHQJDQ� KDUJD� WHUWLQJJL� WHUMDGL� GL�
.DEXSDWHQ� /DPSXQJ�8WDUD� \DNQL�5S�� �������NJ� GLLNXWL� GL�
.DEXSDWHQ� /DPSXQJ� 7LPXU� \DNQL� 5S�� �������NJ� GDQ�
.DEXSDWHQ� :D\� .DQDQ� \DNQL� 5S�� �������NJ� �7DEHO� ����
0HQXUXW

�
6XPDQWUL� HW� DO�� �������� XVDKDWDQL� ODGD� OD\DN�

GLXVDKDNDQ�NDUHQD�FXNXS�PHQJXQWXQJNDQ�
�%HUGDVDUNDQ� SURGXNWLYLWDV� \DQJ� GLKDVLONDQ� GDQ� KDUJD�

MXDO� ODGD� KLWDP�� GLSHUROHK� UDWD�UDWD� QLODL� XVDKDWDQL�
�SHQHULPDDQ� NRWRU�� ODGD� SHU� WDKXQ� GL� /DPSXQJ� VHEHVDU

�5S�� ����������� GHQJDQ� SHQHULPDDQ� WHUWLQJJL� WHUGDSDW� GL�
.DEXSDWHQ� /DPSXQJ

�
7LPXU� \DNQL� 5S�� ����������� SHU

�WDKXQ� GLLNXWL� ROHK� .DEXSDWHQ� /DPSXQJ� 8WDUD� \DNQL

�5S�� ����������� GDQ� .DEXSDWHQ� :D\� .DQDQ� \DNQL

�5S�� ������������ 6HWHODK� GLNXUDQJL� ELD\D� SURGXNVL�
XVDKDWDQL��PDND� UDWD�UDWD�SHQGDSDWDQ�EHUVLK�XVDKDWDQL� ODGD�
GL� 3URYLQVL� /DPSXQJ� DGDODK� 5S�� ����������� �5�&� ������
GHQJDQ� SHQGDSDWDQ� XVDKDWDQL� ODGD� WHUWLQJJL� GLSHUROHK� GL�
.DEXSDWHQ� /DPSXQJ� 7LPXU� \DNQL� 5S������������ �5�&�
������ GLLNXWL� ROHK� .DEXSDWHQ� /DPSXQJ� 8WDUD� \DNQL�
5S������������5�&�������GDQ�.DEXSDWHQ�:D\�.DQDQ�\DNQL�
5S�������������5�&�������

�
5DWD�UDWD� SHQGDSDWDQ� UXPDK� WDQJJD� �57�� SHWDQL� ODGD�

SHU� WDKXQ� GL� /DPSXQJ� DGDODK� 5S�� ����������� \DQJ�
EHUVXPEHU�GDUL�XVDKDWDQL�ODGD��WDQDPDQ

�

SHUNHEXQDQ�ODLQ\D��
GDJDQJ�� GDQ� WHUQDN�� GHQJDQ� SHQGDSDWDQ� 57� WHUWLQJJL�
WHUGDSDW� GL� .DEXSDWHQ� /DPSXQJ� 7LPXU� \DNQL

�
5S�� ������������ GLLNXWL� ROHK� .DEXSDWHQ� /DPSXQJ� 8WDUD�
\DNQL� 5S�� ����������� GDQ� .DEXSDWHQ� :D\� .DQDQ� \DNQL

�

5S��������������5DWD�UDWD�SHUVHQWDVH�SHQGDSDWDQ�XVDKDWDQL�
ODGD� WHUKDGDS� SHQGDSDWDQ� 57� SHWDQL� GL� /DPSXQJ� DGDODK�
�������� EHUDUWL� EDKZD� SHQGDSDWDQ� XVDKDWDQL� ODGD�
PHQ\XPEDQJ� VHEHVDU� ������� SHQGDSDWDQ� WHUKDGDS� WRWDO�

SHQGDSDWDQ� 57� SHWDQL� SHU� WDKXQ�� 3HUVHQWDVH� SHQGDSDWDQ�
XVDKDWDQL� ODGD�SHQGDSDWDQ� 57� SHWDQL� WHUWLQJJL� WHUMDGL� GL�
.DEXSDWHQ� /DPSXQJ� 7LPXU� \DNQL� ������� GLLNXWL� ROHK�
.DEXSDWHQ� /DPSXQJ� 8WDUD� \DNQL� ������� GDQ� .DEXSDWHQ�
:D\�.DQDQ�\DNQL��������

�
+DPSLU� NHVHOXUXKDQ� SHWDQL� ��������� PHQ\DWDNDQ�

EDKZD� KDUJD� ODGD� VDDW� LQL� WHUJRORQJ� WLQJJL�� VHGDQJNDQ�
VLVDQ\D� PDVLK� PHQJLQJLQNDQ� KDUJD� ODGD� \DQJ� OHELK� WLQJJL�
ODJL�� 5DWD�UDWD� SHWDQL� \DQJ� SHUQDK� PHQGDSDWNDQ� EDQWXDQ�
SHPHULQWDK�EHUXSD�ELELW�XQJJXO��SXSXN��GDQ�SHVWLVLGD�KDQ\D�
�������� VHGDQJNDQ� \DQJ�SHUQDK�PHQGDSDWNDQ�SHQ\XOXKDQ�
WHQWDQJ� WHNQRORJL� EXGLGD\D� GDQ� SDVFDSDQHQ� ODGD� KDQ\D�
�������� 3HWDQL� \DQJ� SHUQDK� PHQGDSDWNDQ� SHQJHWDKXDQ�
WHQWDQJ� WHNQRORJL� ODGD� EDLN� GDUL� %DGDQ� /LWEDQJ� 3HUWDQLDQ�
PDXSXQ� 'LQDV� 3HUNHEXQDQ� WHUJRORQJ� VDQJDW� VHGLNLW� \DNQL�
������� GHQJDQ� ULQFLDQ� GL� .DEXSDWHQ� /DPSXQJ� 8WDUD�
���������� /DPSXQJ� 7LPXU� ���������� GDQ� :D\� .DQDQ�
���������

�'L� GDODP� VLVWHP� SHQMXDODQ� ODGD�� XPXPQ\D� SHPEHOL�
GDWDQJ� NH� UXPDK� SHWDQL� \DNQL� VHEHVDU� �������� VHGDQJNDQ�
VLVDQ\D� SHWDQL� VHQGLUL� \DQJ�PHQMXDO� ODGD� NH� SDVDU� GHQJDQ�
VLVWHP�SHPED\DUDQ�NRQWDQ�

�
�

8ML�0XOWLNROLQHDULWDV�GDQ�+HWHURVNHGDWLVLWDV

�1LODL�7ROHUDQFH�GDUL�VHPXD�YDULDEHO�EHEDV�OHELK�EHVDU�
GDUL�����GDQ�QLODL�9,)�OHELK�NHFLO�GDUL�����7DEHO�����DUWLQ\D�
WLGDN� WHUMDGL� PXOWLNROLQHDULWDV� GDODP� PRGHO� UHJUHVL��
6HODQMXWQ\D� *DPEDU� �� PHPSHUOLKDWNDQ� WLWLN�WLWLN� GDWD�
PHQ\HEDU� UDWD� GL� DWDV� GDQ� GL� EDZDK� QRO� VHUWD� WLGDN�
PHPEHQWXN� VXDWX� SROD�� DUWLQ\D�PRGHO� UHJUHVL� WLGDN� WHUMDGL�
KHWHURVNHGDVWLVLWDV�� %HUGDVDUNDQ� KDVLO� NHGXD� XML� LQL�� PDND�
PRGHO� UHJUHVL� \DQJ� WHUEHQWXN� GLQLODL� FXNXS� YDOLG� XQWXN�
PHQMHODVNDQ� IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL� SURGXNVL�
ODGD�GL�/DPSXQJ�

�

�

7DEHO����

�

+DVLO�NDMLDQ�VRVLDO�HNRQRPL�ODGD�GL�3URYLQVL�/DPSXQJ��WDKXQ������

�

7DEOH����

�

$VVHVVPHQW�UHVXOW�RI�SHSSHU�VRFLRHFRQRPLF�LQ�/DPSXQJ�3URYLQFH�������

�
.DUDNWHULVWLN���&KDUDFWHULVWLF

�

/DPSXQJ�8WDUD���
1RUWK�/DPSXQJ

�

/DPSXQJ�7LPXU

�

:HVW�/DPSXQJ

�

:D\

��

.DQDQ�
:D\�.DQDQ

�

5DWD�UDWD�/DPSXQJ���
$YHUDJH�/DPSXQJ

x

�

+DUJD�ODGD��3HSSHU�SUL]H��5S�NJ�

�

������

�

������

�

������

�

������

x

�

1LODL�XVDKDWDQL��)DUPLQJ�YDOXH��5S�KD�

�

����������

�

����������

�

����������

�

����������

x

�

3HQGDSDWDQ�XVDKDWDQL�/DGD��3HSSHU�IDUPLQJ�LQFRPH��5S�WK�

�

���������

�

����������

�

���������

�

����������

x

�

3HQGDSDWDQ�57�+RXVHKROG�LQFRPH��5S�WK�

�

����������

�

����������

�

����������

�

����������

x

�

5DVLR�SHQGDSDWDQ�87�ODGD�SHQGDSDWDQ�57�5DWLR�SHSSHU�
IDUPLQJ�LQFRPH�KRXVHKROG�LQFRPH�����

�

�����

�

�����

�

�����

�

�����

x

�

+DUJD�ODGD�WLQJJL��+LJK�SUL]H����

�

�����

�

����

�

���

�

�����

x

�

%DQWXDQ�VDSURGL�+HOSLQJ�LQSXWV����

�

�����

�

�����

�

�����

�

�����

x

�

%DQWXDQ�SHQ\XOXKDQ�*HW�H[VWHQVLRQ����

�

�����

�

�����

�

�����

�

�����

x

�

3HWDQL�SHUQDK�PHQGDSDWNDQ�WHNQRORJL��GDUL�
/LWEDQJWDQ�'LQDV�3HUNHEXQDQ�)DUPHUV�JHW�$$5'�
WHFKQRORJ\�$JULF��'HSDUWHPHQW���

�

�����

�

�����

�

�����

�

�����

x 3HPEHOL�ODGD�GDWDQJ�NH�UXPDK��%X\HU�FDPH�WR�KRXVH ��� ����� ����� ����� �����

x 6LVWHP�SHPED\DUDQ�NRQWDQ�3D\�RII�V\VWHP���� ��� ��� ��� ������

6XPEHU�6RXUFH���'DWD�SULPHU� 3ULPDU\�GDWD��������
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�
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9DULDEHO�3HQHOLWLDQ
�

1LODL�'XJDDQ �
9DOXH�HVWLPDWH

�
W�YDOXH

�
1LODL�
S�YDOXH

x

�
,QWHUFHSW

�
������ ����� �����

x

�
/XDV�7DQDP�$UHDO��KD�

�
������� ����� �����

x

�
8PXU�7DQDPDQ�$JH�RI�SODQW��WDKXQ�\HDU�

�
����� ������ �����

x

�
3XSXN�.DQGDQJ�&DWWOH��NJ�

�
����� ����� �����

x

�
3XSXN�8UHD��8UHD�IHUWLOL]HU� �NJ�

�
����� ����� �����

x

�
3XSXN�13.�3KRQVND�13.�3KRQVND�IHUWLOL]HU��NJ�

�
�����

�
�����

�
�����

x

�
3XSXN�63���63���IHUWLOL]HU��NJ�

�
����� ����� �����

x

�
3HVWLVLGD��3HVWLFLGHV��OW�

�
����� ����� �����

x

�
'���'XPP\

��
3HPDQJNDVDQ�VXOXU�ODGD��3HSSHU�SODJLRWURSK�SUXQQLQJ �

�

������� ������ �����

x

�

'���'XPP\�

�

3HQ\XOXKDQ�([WHQVLRQ�

�

������

�

�����

�

�����

x

�

'���'XPP\

��

3ROD�7DQDP��3ODQWLQJ�SDWWHUQ �

�

�������

�

�����

�

�����

x

�

)�YDOXH

�

������

� � �x

�

S�YDOXH

�

�����

� � �x

�
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�

�����

� � �x

�

5�6TXDUH

�

�����

� � �x

�

$GMXVW�5�6TXDUH

�

�����

� � �x

�

Q��VDPSOH�

�

�������

� � �

�9DULDEHO� SXSXN� 8UHD� PHPEHULNDQ� DUDK� KXEXQJDQ�
\DQJ� SRVLWLI� WHWDSL� WLGDN� VLJQLILNDQ� VHFDUD� VWDWLVWLN� NDUHQD�
QLODL�SUREDELOLWDVQ\D������� OHELK�EHVDU�GDUL������SDGD� WDUDI�
DOSKD� �� SHUVHQ�� NRRILVLHQ� YDULDEHO� SXSXN� 8UHD� VHEHVDU�
������PHQXQMXNNDQ� EDKZD� VHWLDS� DGD� SHQDPEDKDQ� SXSXN�
8UHD���NJ�DNDQ�PHQLQJNDWNDQ�SURGXNVL� ODGD�VHEHVDU�������
NJ�KD�� 9DULDEHO� SXSXN� 13.� 3KRQVND� PHPEHULNDQ� DUDK�
KXEXQJDQ� \DQJ� SRVLWLI� GDQ� VLJQLILNDQ� VHFDUD� VWDWLVWLN�
WHUKDGDS� SURGXNVL� ODGD� SDGD� WDUDI� DOSD� ���� .RRILVLHQ�
YDULDEHO� VHEHVDU� ������ PHQXQMXNNDQ� EDKZD� SHQDPEDKDQ�
SXSXN� 13.� 3KRQVND� VHEDQ\DN� �� NJ� DNDQ� PHQLQJNDWNDQ�
SURGXNVL�ODGD�VHEHVDU�������NJ�KD��

�

9DULDEHO� SXSXN� 63� ��� PHPEHULNDQ� DUDK� KXEXQJDQ�
\DQJ� SRVLWLI� GDQ� VLJQLILNDQ� VHFDUD� VWDWLVWLN� WHUKDGDS�
SURGXNVL�ODGD�SDGD�WDUDI�DOSD�����.RHILVLHQ�YDULDEHO�63����
VHEHVDU� ����� PHQXQMXNNDQ� MLND� WHUMDGL� NHQDLNDQ�
SHQJJXQDDQ� SXSXN� 63� ��� VHEHVDU� �� NJ� PDND� DNDQ�
PHQLQJNDWNDQ� SURGXNVL� ODGD� VHEHVDU� ����� NJ�KD�� +DO�
WHUVHEXW� EHUDUWL� EDKZD� VHPDNLQ� WLQJJL� GRVLV� SHQJJXQDDQ�
SXSXN� NDQGDQJ�� SXSXN� 8UHD�� SXSXN� 63���� SXSXN� 13.��
3KRQVND�� GDQ� SHVWLVLGD� DNDQ� PHQLQJNDWNDQ

�

SURGXNVL� ODGD

�

�6DHIXGLQ� �������� .RQGLVL� GL� ODSDQJ� WHUOLKDW� EDKZD�
SHQJJXQDDQ�SXSXN�NDQGDQJ��63����13.�3KRQVND��SHVWLVLGD�
EHOXP�RSWLPDO��3HWDQL�PDVLK�PHQJJXQDNDQ� LQSXW�SURGXNVL�
SXSXN� NDQGDQJ�� SXSXN� 8UHD�� SXSXN� 63���� SXSXN� 13.�
3KRQVND�� GDQ� SHVWLVLGD� GDODP� MXPODK� \DQJ� VDQJDW� VHGLNLW�
�PLQLPDO��� -LND� GLEHULNDQ� SXSXN� GDODP� MXPODK� RSWLPDO�
PDND� DNDQ� PHQLQJNDWNDQ� SURGXNVL� ODGD� VHFDUD� RSWLPDO��
0HQXUXW

�

0XUQL�GDQ�=DXELQ���������ODGD�WHUPDVXN�WDQDPDQ�
\DQJ�PHPEXWXKNDQ�EDQ\DN�XQVXU�KDUD�XQWXN�GDSDW�WXPEXK�
GDQ� EHUSURGXNVL� GHQJDQ� EDLN�� NDUHQD� LWX� VHODLQ� NRQGLVL�
LNOLPQ\D� KDUXV� VHVXDL� XQWXN� SHUWXPEXKDQ� WDQDPDQ� ODGD��
WDQDKQ\D� KDUXV� VXEXU� EDLN� VHFDUD� ILVLN� PDXSXQ� NLPLDZL��
+DO�VHQDGD�GLVDPSDLNDQ

�

7MDKMDQD�HW�DO��������

�

EDKZD� ODGD�
PHUXSDNDQ� WDQDPDQ� \DQJ� UDNXV� WHUKDGDS� KDUD� �QXWULHQW�
GHPDQGLQJ� FURS��� VHKLQJJD� XQWXN� GDSDW� WXPEXK� GDQ�
EHUSURGXNVL�GHQJDQ�EDLN�� WDQDPDQ� LQL�PHPHUOXNDQ� MXPODK�
SXSXN�\DQJ�UHODWLI�WLQJJL��/HELK�ODQMXW�GLNHPXNDNDQ�EDKZD�

GDUL� VHWLDS� NJ� ODGD� NHULQJ� \DQJ� GLSDQHQ��PHQJXUDV� XQVXU�
XQVXU�GDUL� GDODP� WDQDK� VHEDQ\DN����J

�

1����J�3�2������J�
.�2����J�&D2����J�0J2�����PJ�)H�����PJ�0Q�����PJ�=Q��
���PJ�&X��GDQ����J�%��'LWDPEDKNDQ�ROHK

�

6LPDQXQJNDOLW HW�
DO�� �������� EDKZD� EDKDQ� RUJDQLN� ELDVDQ\D� GLVXSODL� GDODP�
EHQWXN�SXSXN�RUJDQLN�\DLWX�SXSXN�\DQJ�VHEDJLDQ�EHVDU�DWDX�
VHOXUXKQ\D� WHUGLUL� DWDV� EDKDQ� RUJDQLN� \DQJ� EHUDVDO� GDUL�
WDQDPDQ� GDQ� DWDX� KHZDQ� \DQJ� WHODK� PHODOXL� SURVHV�
UHND\DVD�� GDSDW� EHUEHQWXN� SDGDW� PDXSXQ� FDLU� \DQJ�
GLJXQDNDQ�XQWXN�PHPSHUEDLNL�VLIDW�ILVLN��NLPLD��GDQ�ELRORJL�
WDQDK�

�
9DULDEHO� SHVWLVLGD� PHPEHULNDQ� DUDK� KXEXQJDQ� \DQJ�

SRVLWLI� GDQ� WLGDN� VLJQLILNDQ� VHFDUD� VWDWLVWLN�� .RRILVLHQ�
YDULDEHO� VHEHVDU� ������ PHQXQMXNNDQ� EDKZD� SHQLQJNDWDQ�
SHQJJXQDDQ� SHVWLVLGD� �� OLWHU� DNDQ� PHQLQJNDWNDQ� SURGXNVL�
ODGD�VHEHVDU�������NJ�KD���3DGD�NRQGLVL�ODSDQJ��SHQJJXQDDQ�
SHVWLVLGD� MXJD�EHOXP�PDNVLPDO��SDGDKDO� VHUDQJDQ�SHQ\DNLW�
GDQ� KDPD� WDQDPDQ� ODGD� FXNXS� WLQJJL� NKXVXVQ\D� SHQ\DNLW�
EXVXN�SDQJNDO�EDWDQJ��%3%��\DQJ�GLVHEDENDQ�ROHK�SDWRJHQ�
3K\WRSWKRUD� SDOPLYRUD� GDQ� KDPD� SHQJJHUHN� EDWDQJ� \DQJ�
GLVHEDENDQ�KDPD�/RSKREDULV�SLSHULV� �5LVPD\DQL�GDQ�/DED�
������ 6RHWRSR� ������ 6XSUDSWR� HW� DO�� ������ �:LNDGL� GDQ�
7ULVDZD� �������� +DVLO� WHUVHEXW� VHMDODQ� GHQJDQ� SHUQ\DWDDQ�
SHQHOLWL� WHUGDKXOX� EDKZD� SHUPDVDODKDQ� XWDPD� SHUWDQDPDQ�
ODGD� GL� ,QGRQHVLD� DGDODK� VHUDQJDQ� SHQ\DNLW� WHUXWDPD�
SHQ\DNLW�EXVXN�SDQJNDO�EDWDQJ �*RUGR�HW�DO���������0DGDQ
HW�DO��������0DQRKDUD� HW�DO�������� �0DQRKDUD�GDQ�0XO\D�
������ 0DQRKDUD� HW� DO�� ������ �3DXO� GDQ� 6DUPD� ������
:DK\XQR�HW�DO��������:DK\XQR�������

�

'LWDPEDKNDQ� ROHK

�

/DED� GDQ� 7ULVDZD� ������
PHQ\DWDNDQ� EDKZD� HIHN� VDPSLQJ� SHQJJXQDDQ� SHVWLVLGD�
\DQJ� WLGDN� WHSDW�GDSDW�PHQLPEXONDQ�NHUXJLDQ�� WLGDN�KDQ\D�
WHUKDGDS� KDPD� VDVDUDQ� GHQJDQ� WLPEXOQ\D� UHVLVWHQVL� GDQ�
UHVXUJHQVL�� WHWDSL� MXJD� WHUKDGDS� VHUDQJJD� EXNDQ� VDVDUDQ�
DWDX�PDWLQ\D�PXVXK�DODPL�GDQ�SHQFHPDUDQ�OLQJNXQJDQ�

)DNWRU�SHPDQJNDVDQ�ODGD�PHPEHULNDQ�DUDK�KXEXQJDQ�
\DQJ� QHJDWLI� GDQ� WLGDN� VLJQLILNDQ� VHFDUD� VWDWLVWLN� WHUKDGDS�
SURGXNVL� ODGD�GHQJDQ�QLODL�NRRILVLHQ������������EHUDUWL� MLND�



�

VHULQJ� PHODNXNDQ� SHPDQJNDVDQ� ODGD� DNDQ� PHQXUXQNDQ�
SURGXNVL� ODGD� VHEHVDU� ������ NJ�KD�� NDUHQD� EDNDO� FDEDQJ�
EXDK� \DQJ� GLKDVLONDQ� EHUNXUDQJ� DNLEDW� GLODNXNDQ�
SHPDQJNDVDQ�� 3HPDQJNDVDQ� ODGD� KDQ\D� GLODNXNDQ� SDGD�
VDDW� ODGD� EHUXPXU� ������ EXODQ� VHWHODK� GLWDQDP� GHQJDQ�
WXMXDQ�PHPEHQWXN�FDEDQJ�EXDK��\DLWX�SDGD�VDDW�EHUXPXU����
EXODQ�XQWXN�PHUDSDWNDQ�SHUFDEDQJDQ�DJDU�GLKDVLONDQ�EDNDO�
EXDK�ODGD�\DQJ�OHELK�EDQ\DN��

�)DNWRU� SHQ\XOXKDQ� WHQWDQJ� ODGD� PHPEHULNDQ� DUDK�
KXEXQJDQ�\DQJ�SRVLWLI� GDQ� WLGDN� VLJQLILNDQ� VHFDUD� VWDWLVWLN�
WHUKDGDS� SURGXNVL� ODGD� GHQJDQ� QLODL� NRHILVLHQ� ��������
DUWLQ\D� EDKZD� VHPDNLQ� VHULQJ� PHODNVDQDNDQ� SHQ\XOXKDQ�
WHQWDQJ� WDQDPDQ� ODGD� DNDQ� PHPEHULNDQ� SHOXDQJ� XQWXN�
PHQLQJNDWNDQ� SURGXNVL� ODGD� VHEHVDU� ������ NJ�KD�� +DPSLU�
VHEDJLDQ� EHVDU� SHWDQL� \DQJ� GLZDZDQFDUDL� PHQJDWDNDQ�
EDKZD�WHNQRORJL�EXGLGD\D�ODGD�\DQJ�GLWHUDSNDQ�PHUXSDNDQ�
SHQJHWDKXDQ� \DQJ� WXUXQ� PHQXUXQ� GDUL� RUDQJ� WXD� GDQ�
NHUDEDW�GDODP�VDWX�GHVD�GDQ�PHUHND�PHQJLQJLQNDQ�DGDQ\D�
SHODWLKDQ� SHQDPEDKDQ� SHQJHWDKXDQ� WHQWDQJ� EXGLGD\D� ODGD�
\DQJ�EHQDU�GDUL� LQVWDQVL� WHUNDLW�� WHUXWDPD�%373�/DPSXQJ��
+DO� LQL� FXNXS� UDVLRQDO� NDUHQD� SHQJHWDKXDQ� SHWDQL� WHQWDQJ�
EXGLGD\D� ODGD� PHQLQJNDW� GDQ� NHPDPSXDQ� SHWDQL� GDODP�
XVDKDWDQL�ODGD�PHQLQJNDW�SXOD�

�
1LODL�)�PHPLOLNL�SUREDELOLWDV�VLJQLILNDQ�VHEHVDU�������

\DQJ� OHELK� NHFLO� GDUL� ����� �.�  � ���� GHQJDQ� WLQJNDW�
NHSHUFD\DDQ� ���� �7DEHO� ���� +DO� WHUVHEXW� PHQXQMXNNDQ�
EDKZD�PRGHO�UHJUHVL�\DQJ�WHUEHQWXN�OD\DN�GLJXQDNDQ�XQWXN�
PHQMHODVNDQ�SHQJDUXK�YDULDEHO� OXDV�WDQDP��XPXU� WDQDPDQ��
SXSXN� NDQGDQJ�� SXSXN� 8UHD� 63���� SXSXN� 13.� 3KRQVND��
SHVWLVLGD�� SHPDQJNDVDQ� ODGD�� SHQ\XOXKDQ�� GDQ� SROD� WDQDP�
WHUKDGDS�QDLN�WXUXQQ\D�SURGXNVL� ODGD�GL�/DPSXQJ��1LODL�5�
VTXDUH� ������ PHQXQMXNNDQ� EDKZD� YDULDEHO� OXDV� WDQDP��
XPXU� WDQDPDQ�� SXSXN�NDQGDQJ�� SXSXN�8UHD�� 63���� SXSXN�
13.� 3KRQVND�� SHVWLVLGD�� SHPDQJNDVDQ� ODGD�� SHQ\XOXKDQ�
GDQ� SROD� WDQDP� PHPEHULNDQ� SHQJDUXK� VHEHVDU� ������
WHUKDGDS� SURGXNVL� ODGD� GDQ� VLVDQ\D� ������ GLSHQJDUXKL�
YDULDEHO� ODLQ� GL� OXDU� PRGHO�� 6HFDUD� SDUVLDO� YDULDEHO� \DQJ�
EHUSHQJDUXK� Q\DWD� WHUKDGDS� SURGXNVL� ODGD� SDGD� WLQJNDW�
NHSHUFD\DDQ������.� �������DGDODK� OXDV� WDQDP��63���GDQ�
13.� 3KRQVND�� VHGDQJNDQ� SROD� WDQDP� EHUSHQJDUXK� Q\DWD�
SDGD�WLQJNDW�NHSHUFD\DDQ������.� ��������

�

6HFDUD�NHVHOXUXKDQ�GDSDW�GLNHPXNDNDQ�EDKZD�NLQHUMD�
XVDKDWDQL�ODGD�\DQJ�UHODWLI� OHELK�EDLN�GL�3URYLQVL�/DPSXQJ�
GLKDVLONDQ� GL� .DEXSDWHQ� /DPSXQJ� 7LPXU� GLEDQGLQJNDQ�
GHQJDQ�/DPSXQJ�8WDUD�GDQ�:D\�.DQDQ��8VDKDWDQL�ODGD�GL�
/DPSXQJ�7LPXU�PHQXQMXNNDQ�NRQGLVL� WDQDPDQ�\DQJ�OHELK�
EDLN� GDQ� SHQHUDSDQ� WHNQRORJL� EXGLGD\D� ODGD� \DQJ� OHELK�
EDLN�� XPXU� WDQDPDQ� OHELK� PXGD� GDQ� SURGXNWLI�� SHQHUDSDQ�
SROD� WDQDP�PRQRNXOWXU�� SHUVHQWDVH� WDQDPDQ� WXPEXK� \DQJ�
OHELK� WLQJJL�� GDQ� SHQJJXQDDQ� SXSXN� NDQGDQJ� \DQJ� OHELK�
EDQ\DN� GLEDQGLQJNDQ� GHQJDQ� GDHUDK� ODLQQ\D� �7DEHO� ����
)DNWRU� ODLQ� \DQJ� PHQXQMDQJ� FDSDLDQ� WHUVHEXW� DGDODK�
SHQJJXQDDQ� YDULHWDV� XQJJXO� 1DWDU� ��� SHPDQJNDVDQ� SRKRQ�
SHQHJDN�� GDQ� SHPDQJNDVDQ� VXOXU� ODGD�� 6HODLQ� LWX��
SHQJJXQDDQ� YDULHWDV� XQJJXO� 1DWDU� �� MXJD� PDPSX�
PHQJXUDQJL�ULVLNR�WHUVHUDQJ�SHQ\DNLW�EXVXN�SDQJNDO�EDWDQJ�
GDQ�EHUGDPSDN�WHUKDGDS�SURGXNWLYLWDV�ODGD�\DQJ�GLKDVLONDQ

�6DHIXGLQ�� ������� 0HQXUXW �:DKLG� HW� DO�� �������� GDUL�
NHHPSDW� YDULHWDV� ODGD� \DQJ� GLOHSDV�� YDULHWDV� 1DWDU� �� GDQ�
1DWDU���OHELK�FRFRN�XQWXN�GDHUDK�/DPSXQJ�NDUHQD�YDULHWDV�
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$UFKLYHV� RI� 3K\WRSDWKRORJ\� DQG� 3ODQW� 3URWHFWLRQ��
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6DHIXGLQ�� �������� 7DQWDQJDQ� GDQ� NHVLDSDQ� WHNQRORJL�
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�

6XSUDSWR��+D\DQL��6XURVR��7��6RHPDQWUL� ��������6HUDQJDQ�
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