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7HNQRORJL�NRPXQLNDVL� NKXVXVQ\D� MDULQJDQ� LQWHUQHW� PHPXQJNLQNDQ�RUDQJ�XQWXN�

VDOLQJ� EHUWXNDU� GDWD GDQ� SHVDQ�� 1DPXQ� GLVLVL� ODLQ�� NHMDKDWDQ� NRPXQLNDVL� GDQ�

LQIRUPDVL�MXJD�LNXW�EHUNHPEDQJ��VHSHUWL�PXQFXOQ\D�KDFNHU��FUDFNHU��FDUGHU��SKUHDNHU

GDQ�VHEDJDLQ\D��6HKLQJJD��ELOD�VHVHRUDQJ�\DQJ�KHQGDN�PHQJLULP�SHVDQ�NHSDGD�RUDQJ�

ODLQ�� WHWDSL� SHVDQQ\D� WLGDN� LQJLQ� GLNHWDKXL� ROHK� RUDQJ� \DQJ� WLGDN� EHUKDN�� GDSDW�

PHQHUDSNDQ� DOWHUQDWLI WHNQLN� SHQJDPDQDQ� GDWD� \DQJ� VXGDK� SHUQDK� GLSDNDL� VHMDN�

MDPDQ� GDKXOX�GDODP�NRPXQLNDVL� GDWD�PHODOXL�MDULQJDQ�LQWHUQHW�PLVDOQ\D�NULSWRJUDIL�

GDQ� VWHJDQRJUDIL�� 6DODK� VDWX� PHGLD� SHQDPSXQJ� \DQJ� GLJXQDNDQ� GDODP� SHQJLULPDQ�

SHVDQ DGDODK�NH�VHEXDK�FLWUD�GLJLWDO�
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3HUDQJNDW�LQVWUXPHQ�\DQJ�GLJXQDNDQ�GDODP�PHODNXNDQ�GDQ�SHQJDPELODQ�GDWD�

VHUWD�SURVHV�\DQJ�GLKDVLONDQ�NRPSXWHU�GHQJDQ�VSHVLILNDVL�EHULNXW��

7DEHO����6SHVLILNDVL�3HUDQJNDW�\DQJ�GLJXQDNDQ

-HQLV�3HUDQJNDW 6SHVLILNDVL
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+DUG�GLVF ����*%

6LVWHP�2SHUDVL :LQGRZV��

%DKDVD�3HPURJUDPDQ 9LVXDO�%DVLF�����

%� 'LDJUDP�%ORN�6LVWHP�6WHJDQRJUDIL

'LDJUDP�EORN�V\VWHP�VWHJDQRJUDIL�XQWXN�LPSOHPHQWDVL�DOJRULWPD�5&� GDQ�DOJRULWPD�

'(6 VHFDUD�XPXP�GDSDW�GLJDPEDUNDQ�SDGD�JDPEDU��� EHULNXW�LQL�

*DPEDU������'LDJUDP�EORN�VLVWHP�VWHJDQRJUDIL�XQWXN�LPSOHPHQWDVL�DOJRULWPD�5&�
GDQ�'(6

&LWUD�$VOL�
�3HQDPSXQJ�

&LWUD�5DKDVLD

3URVHV�3HQ\LVLSDQ

+DVLO�
6WHJDQRJUDIL

3URVHV�'HVNULSVL)LOH 5DKDVLD

(QNULSVL�
�'(6 DWDX�5&��

3HQJXMLDQ�
3HUEHGDDQ
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$� ,PSOHPHQWDVL�3URJUDP

D� 3URVHV� ,PSOHPHQWDVL� 0HQX� 8WDPD�� DNDQ PHQDPSLONDQ� MXGXO�� NRORP� LGHQWLWDV��

WRPERO�HQNULSVL��WRPERO SHQJXMLDQ�SHUEHGDDQ��WRPERO�GHNULSVL��WRPERO�DERXW�GDQ�

WRPERO�NHOXDU��

E� 3URVHV� ,PSOHPHQWDVL� 6XE� 3URJUDP�(QNULSVL�� 6XE� SURJUDP� HQNULSVL� WHUGLUL� GDUL�

EHEHUDSD�WRPERO�IXQJVL�XQWXN�PHQDPSLONDQ�SURVHV�VWHJDQRJUDIL��'HQJDQ�EDQWXDQ�

WDPSLODQ�*8,�SURJUDP�HQNULSVL�VHSHUWL�\DQJ�GLWXQMXNNDQ�SDGD�JDPEDU�GL�EDZDK��

*DPEDU����7DPSLODQ�*8,�6XE�3URJUDP�(QNULSVL

F� 3URVHV� ,PSOHPHQWDVL�6XE�3URJUDP�3HQJXMLDQ�3HUEHGDDQ�$QWDUD�$OJRULWPD�5&�

GDQ� $OJRULWPD� '(6�� 6XE� SURJUDP� SHQJXMLDQ� SHUEHGDDQ� WHUGLUL� GDUL� EHEHUDSD�

WRPERO�IXQJVL�XQWXN�PHQDPSLONDQ�SURVHV�SHQJXMLDQ��6HSHWL�SDGD�JDPEDU�EHULNXW�

LQL��

*DPEDU����7DPSLODQ�*8,�6XE�3URJUDP�3HQJXMLDQ

$GDSXQ�WDPSLODP�KLVWRJUDP�GDUL�FLWUD�SHQDPSXQJ�VHSHUWL�SDGD�JDPEDU�� EHULNXW��
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*DPEDU����7DPSLODQ�*8,�%HQWXN�+LVWRJUDP�

G�� 3URVHV� ,PSOHPHQWDVL� 6XE� 3URJUDP� 'HNULSVL�� 6XE� SURJUDP� GHNULSVL� WHUGLUL� GDUL�

EHEHUDSD� WRPERO� IXQJVL� XQWXN�PHQDPSLONDQ�SURVHV� HNVWUDNVL� SHVDQ� VWHJDQRJUDIL��

7DPSLODQ�*8,�SURJUDP�GHNULSVL�GLWXQMXNNDQ�SDGD�JDPEDU���

*DPEDU����7DPSLODQ�*8,�6XE�3URJUDP�'HNULSVL

%�+DVLO�3HQJXMLDQ�3URJUDP�6LVWHP�6WHJDQRJUDIL�&LWUD�'LJLWDO

6HWHODK�PHODNXNDQ�WDKDSDQ�LPSOHPHQWDVL��PDND�GLODNXNDQ�WDKDSDQ�SHQJXMLDQ�

SURJUDP�3DGD�EDJLDQ�PHQMHODVNDQ�PHQJHQDL�KDVLO�SHQJXMLDQ�SURVHV�VWHJDQRJUDIL�FLWUD

GLJLWDO� \DQJ� GLVLVLSL SHVDQ� &LWUD� SHVDQ� \DQJ GLJXQDNDQ� EHUXSD� GRNXPHQ� JDPEDU��

DXGLR�� WHNV�� GDQ� YLGHR� 3DGD� WDEOH� �� EHULNXW��PHUXSDNDQ� SDUDPHWHU \DQJ� GLJXQDNDQ�

GDODP SHQJXMLDQ�
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7DEHO����3DUDPHWHU�SHQJXMLDQ

&LWUD�3HQDPSXQJ
1DPD�)LOH 5HVROXVL 8NXUDQ�E\WH�

3HQDPSXQJ�EPS� �����[�������SL[HO ���������

)LOH�3HVDQ

-HQLV�)LOH 8NXUDQ�E\WH�

$XGLR �������

'RF �������

*DPEDU �������

9LGHR ������

�� 3HQJXMLDQ�6WHJDQRJUDIL�WHUKDGDS�:DNWX�3HQ\LVLSDQ

3HQJXMLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� EHVDU� ZDNWX \DQJ� GLEXWXKNDQ� XQWXN�

PHQJHQNULSVL� ILOH��3HQJXMLDQ�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ� ILOH�FLWUD� �SHQDPSXQJ�

SHVDQ��FDUULHU�LPDJH��EHUGLPHQVL�����[������SL[HO��EHUWLSH�ELWPDS��EPS���EHUXNXUDQ�

���������� .E� GHQJDQ� PHQJJXQDNDQ� � � NHGXD� � $OJRULWPD� � � VWHJDQRJUDIL� � \DLWX���

DOJRULWPD���5LYHVW���&KLSWHU�����5&����GDQ�DOJRULWPD�'DWD�(QFU\SWLRQ�6WDQGDUG��'(6���

-HQLV�ILOH�\DQJ�DNDQ�GLVLVLSNDQ�NHGDODP�FDUULHU�LPDJH�DGDODK�ILOH�DXGLR��SGI��9LGHR��

GDQ�:DY��+DVLOQ\D�GLWXQMXNNDQ�SDGD�WDEHO����EHULNXW�LQL��

7DEHO����3HQJXMLDQ�NHFHSDWDQ�(QNULSVL�SHVDQ

&LWUD�

3HQDPSXQJ

1DPD�)LOH 5HVROXVL 8NXUDQ�E\WH�

3HQDPSXQJ�EPS�
�����[�������

SL[HO
���������

)LOH�3HVDQ -HQLV�)LOH 8NXUDQ�E\WH� 5&�� '(6

$XGLR :DY ������� ������GWN ������GWN

'RF SGI ������� ������GWN �������GWN

*DPEDU MSJ ������� ������GWN ������GWN

9LGHR �JS ������ ������GWN ������GWN
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6HVXDL� WDEHO� ���� SHQ\LVLSDQ� SHVDQ� GHQJDQ� DOJRULWPD� '(6 OHELK� FHSDW� GL� EDQGLQJ� GHQJDQ�

DOJRULWPD� 5&��� )LOH� ZDY� \DQJ� EHUXNXUDQ� �������� E\WH� KDQ\D� PHPEXWXKNDQ� ZDNWX� ������

GHWLN��SDGD�DOJRULWPD�'(6 VHGDQJNDQ�SDGD�DOJRULWPD�5&� PHPEXWXKNDQ�ZDNWX�������GHWLN�

�� 3HQJXMLDQ�6WHJDQRJUDIL�WHUKDGDS�NXDOLWDV�&LWUD

3DGD�SHQJRODKDQ�FLWUD�GLJLWDO WHUGDSDW�VXDWX�VWDQGDU�SHQJXNXUDQ�HUURU���\DLWX�GHQJDQ�

PHQJKLWXQJ�QLODL�3615��-LND�QLODL�3615 WLQJJL��EHUDUWL�NXDOLWDV�FLWUD�DNDQ�OHELK�EDLN��

3HQJXMLDQ�PHQJJXQDNDQ�ILOH�FLWUD�SHQDPSXQJ�SHVDQ��FDUULHU�LPDJH��EHUGLPHQVL�����

[������SL[HO�� EHUWLSH�ELWPDS� �EPS��� EHUXNXUDQ�����������.E�GHQJDQ�PHQJJXQDNDQ�

DOJRULWPD�5LYHVW� &KLSWHU� �� �5&��� GDQ� DOJRULWPD�'DWD� (QFU\SWLRQ� 6WDQGDUG� �'(6���

-HQLV�ILOH�\DQJ�DNDQ�GLVLVLSNDQ�NHGDODP�FDUULHU�LPDJH�DGDODK�ILOH�DXGLR��SGI��9LGHR��

GDQ�:DY��%HULNXW�KDVLO�SHQJXMLDQ�GLOLKDW�SDGD�WDEHO�WDEHO�EHULNXW��

7DEHO����3HQJXMLDQ�.XDOLWDV�&LWUD�GHQJDQ�)LOH�3HVDQ�$XGLR

)LOH�3HVDQ <DQJ�

'LJXQDNDQ
$XGLR��:DY� ���������E\WH�

$OJRULWPD 06( 3615��G%�

5&� �������� ���������

'(6 �������� ���������

7DEHO����3HQJXMLDQ�.XDOLWDV�&LWUD�GHQJDQ�)LOH�3HVDQ�'RNXPHQ

)LOH�3HVDQ�<DQJ�

'LJXQDNDQ
'RNXPHQ��SGI� ���������E\WH�

$OJRULWPD 06( 3615��G%�

5&� ��������� ����������

'(6 ��������� ����������
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7DEHO����3HQJXMLDQ�.XDOLWDV�&LWUD�GHQJDQ�)LOH�3HVDQ�*DPEDU

)LOH�3HVDQ�<DQJ�

'LJXQDNDQ
*DPEDU�MJS� ���������E\WH�

$OJRULWPD 06( 3615��G%�

5&� ��������� ���������

'(6 ��������� ���������

7DEHO����3HQJXMLDQ�.XDOLWDV�&LWUD�GHQJDQ�)LOH�3HVDQ�9LGHR

)LOH�3HVDQ�<DQJ�

'LJXQDNDQ
9LGHR��JS� ��������E\WH�

$OJRULWPD 06( 3615��G%�

5&� ���������� ���������

'(6 ���������� ���������

3HQJXMLDQ�NXDOLWDV�FLWUD��EHUGDVDUNDQ�SDUDPHWHU�0HDQ 6TXDUH�(UURU��06(��GDQ�3HDN�6LJQDO�

WR�1RLVH�5DVLR� �3615� GLSHUROHK� EDKZD�GHQJDQ�PHQJJXQDNDQ�DOJRULWPD�'DWD�(QFU\SWLRQ�

6WDQGDUG��'(6� OHELK�EDLN�GLEDQGLQJNDQ�DOJRULWPD�5LYHVW�&KLSWHU����5&����GLVHEDENDQ�QLODL�

06( \DQJ�GLKDVLONDQ�GHQJDQ�$OJRULWPD�'(6 OHELK�NHFLO�GDULSDGD�\DQJ�GLKDVLONDQ�DOJRULWPD�

5&���6HGDQJ�XQWXN�QLODL�3615��DOJRULWPD�'(6 PHPSHUROHK�KDVLO�OHELK�EHVDU�GLEDQGLQJNDQ�

DOJRULWPD� 5&��� %HUGDVDUNDQ� KDVLO� WHUVHEXW�� DOJRULWPD� '(6 OHELK� EDLN� GLJXQDNDQ� GDODP�

SHPEXDWDQ�SURJUDP�DSOLNDVL�VWHJDQRJUDIL�� $GDSXQ�WDEHOQ\D�VHEDJDL�EHULNXW �

7DEHO����1LODL�GDUL�06( GDQ�3615 XQWXN�$XGLR��'RNXPHQ��*DPEDU��GDQ�9LGHR�

)LOH
$OJRULWPD�5&� $OJRULWPD�'(6

06( 3615 06( 3615

$XGLR ��������� ���������� �������� ���������

'RNXPHQ ��������� ���������� ��������� ����������

*DPEDU ��������� ��������� ��������� ���������

9LGHR ���������� ��������� ���������� ���������
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�� 3HQJXMLDQ�6WHJDQRJUDIL�7HUKDGDS�3HUXEDKDQ�3L[HO

%HUGDVDUNDQ� SHQJDPDWDQ� YLVXDO�� FLWUD� SHQDPSXQJ� \DQJ� VXGDK� WHUHQNULSVL�� WLGDN�PHQJDODPL�

SHUXEDKDQ�VLJQLILNDQ�GHQJDQ�EHQWXN�FLWUD�DVOL��6HSHUWL�SDGD�JDPEDU�� EHULNXW��

�D����������������������������������������������������������������������E�

*DPEDU����3HUEDQGLQJDQ�SHQJDUXK�SHQ\LVLSDQ�FLWUD�SHVDQ�WHUKDGDS�FLWUD�SHQDPSXQJ
�D��&LWUD�3HVDQ�WHUHQNULSVL�GHQJDQ�5&�
�E��&LWUD�3HVDQ�WHUHQNULSVL�GHQJDQ�'(6

'LWLQMDX�GDUL�SHUXEDKDQ�SL[HO��PHQXQMXNNDQ�DGDQ\D�SHUXEDKDQ�QLODL�SL[HO�SDGD�VDPSHO�ZDUQD�

OXPLQDQFH�VHEHOXP�GDQ�VHVXGDK�SHQ\LVLSDQ�ILOH�SHVDQ�DXGLR��ILOH SHVDQ�GRNXPHQ��ILOH�SHVDQ�

JDPEDU�� GDQ� ILOH� SHVDQ� YLGHR� GHQJDQ� DOJRULWPD� 5&� GDQ� DOJRULWPD� '(6�� +DO� WHUVHEXW�

GLWXQMXNNDQ�SDGD�JDPEDU�� EHULNXW��



ϭϮϵ

9ROXPH���1RPRU�����$SULO�����

3�±,661��������������(�,661������������

2MV��KWWS���MRXUQDO�XLQ�DODXGGLQ�DF�LG�LQGH[�SKS�LQVWHN�LQGH[

(PDLO���LQVWHN#XLQ�DODXGGLQ�DF�LG

*DPEDU����&RQWRK�SHUXEDKDQ�QLODL�SL[HO�VHEHOXP�GDQ�VHWHODK�SHQ\LVLSDQ�ILOH�
GHQJDQ�$OJRULWPD�5&� GDQ '(6��EHUGDVDUNDQ�)LOH�$XGLR��'RNXPHQ��*DPEDU��GDQ�)LOH�9LGHR

3HUXEDKDQ�SL[HO�PHQXQMXNNDQ�WHUMDGL�VHVXDWX�WHWDSL�WLGDN�DGD�SHUEHGDDQ�SDGD�NHGXD�

DOJRULWPD��$OJRULWPD�5&� GDQ�DOJRULWPD�'(6 SDGD�VDDW�PHQ\LVLSNDQ�ILOH�GL�WLWLN�\DQJ�

VDPD�VHEDE�PHQJJXQDNDQ�PHWRGH�OHDVW�VLJQLILFDQW�ELW��/6%���3DGD�NHDGDDQ�LQL��QLODL�

SL[HO� SDGD� WLWLN� \DQJ� VDPD�� VHKLQJJD� KLVWRJUDP� GDUL� FLWUD� SHQDPSXQJ� MXJD� DNDQ�

WHUOLKDW�VDPD��+DO�LWX�GLWXQMXNNDQ�SDGD�JDPEDU�� EHULNXW���

�

*DPEDU����&RQWRK�KDVLO�EHQWXN�+LVWRJUDP�$OJRULWPD�5&� GDQ��$OJRULWPD�'(6
EHUGDVDUNDQ�)LOH�3HVDQ�$XGLR���)LOH�3HVDQ�'RNXPHQ��)LOH�3HVDQ�*DPEDU��GDQ�)LOH�

3HVDQ�9LGHR
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�� 'LWLQMDX� GDUL� VLVL� NXDOLWDV� FLWUD� \DQJ� GLKDVLONDQ� ROHK� $OJRULWPD� '(6� �'DWD�

(QFU\SWLRQ� 6WDQGDUG�� \DQJ� GLOLKDW� EHUGDVDUNDQ� SDUDPHWHU�06( GDQ� SDUDPHWHU�

3615 OHELK�EDLN�GLEDQGLQJNDQ�GHQJDQ�DOJRULWPD�5&���

�� 6LVL�NHFHSDWDQ�ZDNWX�SHQ\LVLSDQ��SDGD�SURVHV�HQNULSVL�DOJRULWPD�5&���ILOH�DXGLR�
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