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2OHK�
�$YHOO\Q�6KLQWK\D�6DUL� �$KPDG�%HWUDV�(GLZDQD� �$UOLGD�'ZL�3DQJHVWLND

�� 7HNQLN�3HUWDPEDQJDQ��,QVWLWXW�7HNQRORJL�$GKL�7DPD�
-DODQ�$ULHI�5DKPDQ�+DNLP�1R�������6XUDED\D
�� 7HNQLN�*HRORJL��831�9HWHUDQ�³<RJ\DNDUWD´

-DODQ�3DGMDMDUDQ��&RQGRQJ�&DWXU��6OHPDQ�<RJ\DNDUWD��������
(PDLO��DYHOO\Q#LWDWV�DF�LG

$EVWUDFW
7XEDQ�5HJHQF\�LV�D�SURYLGHU�RI�UDZ�PDWHULDOV�IRU�OLPHVWRQH�DQG�FOD\�IRU�37��6HPHQ�,QGRQHVLD��3HUVHUR��
7EN�LQ�7XEDQ��/LPHVWRQH�PLQLQJ�FDXVHG�E\�HQYLURQPHQWDO�GDPDJH��7KHUHIRUH�LW�LV�H[SHFWHG�WR�EH�DEOH�WR�
LPSURYH�RU� LPSURYH� WKH�EHQHILWV�RI� WKH�RULJLQDO� ODQG� IRU�PLQLQJ�� VR� WKDW� WKH�QHJDWLYH� LPSDFW�RI�PLQLQJ�
DFWLYLWLHV�FDQ�UHGXFH��
7KH�UHVXOWV�RI�WKH�UHVHDUFK�FDQ EH�SXEOLVKHG�LQ������������SODQWV�SODQWHG�ZLWK���������DUH�LQ�OLPHVWRQH�
TXDUULHV��+RZHYHU��WKH�DUHD�VWXGLHG�LV�RQO\�RQ�WKH�OLPHVWRQH�IORRU�DUHD�ZKLFK�LV������KD��ZKHUH�WKH�ODQG�LV�
SODQWHG�ZLWK�VWDSOH�SODQWV��WHDN�WUHHV���ILOOHUV��MRKDU�WUHHV���HGJH�SODQWV �PDKRJDQ\�DQG�WUHPEHVL�WUHHV��DQG�
LQWHUFURSSLQJ� SODQWV� �ODPWRUR� WUHH��� 2Q� D� ODQG� DUHD� RI� ����� KHFWDUHV�� LW� KDV� EHHQ� SODQWHG� ZLWK� �������
SODQWV�
.H\ZRUGV��0LQLQJ��/LPHVWRQH��5HFODPDWLRQ��3ODQW

$EVWUDN
.DEXSDWHQ�7XEDQ�PHUXSDNDQ�SHQ\HGLD�EDKDQ�EDNX�EHUXSD� EDWX�NDSXU�GDQ� WDQDK� OLDW� XQWXN�37��6HPHQ�
,QGRQHVLD� �3HUVHUR�� 7EN� \DQJ� DGD� GL� 7XEDQ�� 3HQDPEDQJDQ� EDWXJDPSLQJ� PHQ\HEDENDQ� WHUMDGLQ\D�
NHUXVDNDQ� OLQJNXQJDQ��2OHK�NDUHQD� LWX�GLKDUDSNDQ�DJDU�PHPSHUEDLNL�DWDX�PHQJHPEDOLNDQ�NHPDQIDDWDQ�
WDQDK� VHPXOD� DNLEDW� XVDKD�XVDKD� SHQDPEDQJDQ�� VHKLQJJD� GDPSDN� QHJDWLI� GDUL� NHJLDWDQ� SHQDPEDQJDQ�
GDSDW�EHUNXUDQJ�
'DUL� KDVLO� SHQHOLWLDQ� GDSDW� GLMHODVNDQ� EDKZD� UHNODPDVL� GDUL� WDKXQ� ����������� WDQDPDQ� \DQJ� VXGDK�
GLWDQDP� VHMXPODK� �������� \DQJ� EHUDGD� SDGD�TXDUU\� EDWX� JDPSLQJ��1DPXQ� GDHUDK \DQJ� GL� WHOLWL� KDQ\D�
SDGD� EDJLDQ� ODQWDL� EDWXJDPSLQJ� \DQJ� OXDVQ\D� ����� +D�� GLPDQD� SDGD� ODKDQ� WHUVHEXW� GL� WDQDPL� GHQJDQ�
WDQDPDQ�SRNRN��SRKRQ�MDWL���WDQDPDQ�SHQJLVL��SRKRQ�MRKDU���WDQDPDQ�WHSL��SRKRQ�PDKRQL�GDQ�WUHPEHVL��
GDQ� WDQDPDQ� VHOD� �SRKRQ� ODPWRUR��� 3DGD� ODKDQ� VHOXDV� ����� +D� LQL� VXGDK� GL� WDQDPL� VHMXPODK� �������
WDQDPDQ�
.DWD�.XQFL�� 3HQDPEDQJDQ��%DWXJDPSLQJ��5HNODPDVL��7DQDPDQ

��3HQGDKXOXDQ
.DEXSDWHQ� 7XEDQ� PHUXSDNDQ� SHQ\HGLD� EDKDQ�
EDNX�EHUXSD�EDWX�NDSXU�GDQ�WDQDK�OLDW�XQWXN�37��
6HPHQ� ,QGRQHVLD� �3HUVHUR�� 7EN� \DQJ� DGD� GL�
7XEDQ� .DEXSDWHQ� 7XEDQ� DGDODK� PHQMDGL�
SHQ\HGLD� OD\DQDQ� VROXVL� ELVQLV� SHUWDPEDQJDQ�
TXDUU\� UHJLRQDO� WHUNHPXND� GLWLQJNDW� $VLD�
7HQJJDUD�

3HQDPEDQJDQ� EDWXJDPSLQJ� PHQ\HEDENDQ�
WHUMDGLQ\D� NHUXVDNDQ� OLQJNXQJDQ�� 2OHK� NDUHQD�
LWX� GLKDUDSNDQ� DJDU� PHPSHUEDLNL� DWDX�
PHQJHPEDOLNDQ� NHPDQIDDWDQ� WDQDK� VHPXOD�
DNLEDW� XVDKD�XVDKD� SHQDPEDQJDQ�� VHKLQJJD�
GDPSDN� QHJDWLI� GDUL� NHJLDWDQ� SHQDPEDQJDQ�
GDSDW� EHUNXUDQJ�� 8QWXN� PHPSHUEDLNLQ\D��
GLODNXNDQ� UHNODPDVL� GDQ� NDMLDQ� NHVHVXDLDQ�
NHJLDWDQ� UHNODPDVL� ODKDQ� EHNDV� SHQDPEDQJDQ
EDWXJDPSLQJ� GHQJDQ� SHUXQWXNDQ� ODKDQ�

EHUGDVDUNDQ� NHWHQWXDQ� \DQJ� EHUODNX� NHELMDNDQ�
.DEXSDWHQ�7XEDQ�

���.DMLDQ 3XVWDND
7DKDSDQ� UHNODPDVL PHOLSXWL� EHEHUDSD� WDKDSDQ�
\DLWX�

7DKDSDQ�3HUHQFDQDDQ
3HODNVDQDDQ UHNODPDVL� GLSHUOXNDQ� SHUHQFDQDDQ�
\DQJ� EDLN�� DJDU� GDODP� SHODNVDQDDQQ\D� GDSDW�
WHUFDSDL� VDVDUDQ� VHVXDL� \DQJ� GLNHKHQGDNL��
3HUHQFDQDDQ� UHNODPDVL� KDUXV� VXGDK� GLVLDSNDQ�
VHEHOXP� PHODNXNDQ� RSHUDVL� SHQDPEDQJDQ� GDQ�
PHUXSDNDQ� SURJDP� \DQJ� WHUSDGX� GDODP�
NHJLDWDQ� RSHUDVL� SHQDPEDQJDQ�� 3HUHQFDQDDQ�
UHNODPDVL�DGDODK�VHEDJDL�EHULNXW��
D� 3HUVLDSDQ UHQFDQD� UHNODPDVL� VHEHOXP�

SHODNVDQDDQ�SHQDPEDQJDQ�
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E� $UHDO� \DQJ� GLUHNODPDVL� VDPD� GHQJDQ� OXDV�
DUHDO�SHQDPEDQJDQ�

F� 3HPLQGDKDQ GDQ�PHQHPSDWNDQ� WDQDK�SXFXN�
SDGD� WHPSDW� WHUWHQWX� GDQ� PHQJDWXU�
VHGHPLNLDQ�UXSD�XQWXN�NHSHUOXDQ�YHJHWDVL�

G� 3HQJHPEDOLDQ�PHPSHUEDLNL� NDQGXQJDQ�
�NDGDU�� EDKDQ� EHUDFXQ� VDPSDL� WLQJNDW� \DQJ�
DPDQ� VHEHOXP� GDSDW� GLEXDQJ� NH� VXDWX�
WHPSDW�SHPEXDQJDQ�

H� 3HQJHPEDOLDQ ODKDQ� VHSHUWL� NHDGDDQ� VHPXOD�
GDQ�DWDX� VHVXDL� GHQJDQ� WXMXDQ�
SHQJJXQDDQQ\D�

I� 3HQJXUDQJDQ HURVL�VHODPD�GDQ�VHWHODK�SURVHV�
UHNODPDVL�

J� 3HPLQGDKDQ VHPXD� SHUDODWDQ� \DQJ� WLGDN�
GLJXQDNDQ� ODJL� GDODP� DNWLYLWDV�
SHQDPEDQJDQ�

K� 3HUPXNDDQ� \DQJ� SDGDW� KDUXV� GLJHPEXUNDQ��
1DPXQ�� ELOD� WLGDN� PHPXQJNLQNDQ� DJDU�
GLWDQDPL� GHQJDQ� WDQDPDQ� SLRQLU� \DQJ�
DNDUQ\D�PDPSX�PHQHPEXV�WDQDK�NHUDV�

L� /DKDQ� EHNDV� WDPEDQJ� GLSHUXQWXNNDQ� EDJL�
YHJHWDVL�� VHJHUD� GLODNXNDQ� SHQDQDPDQ�
NHPEDOL�GHQJDQ�MHQLV�WDQDPDQ�VHVXDL�GHQJDQ�
UHQFDQD�UHKDELOLWDVL�

M� 3HQFHJDKDQ PDVXNQ\D� KDPD� GDQ� JXOPD�
EHUEDKD\D�

N� 3HPDQWDXDQ GDQ� PHQJHOROD� DUHDO� UHNODPDVL�
VHVXDL�NRQGLVL�\DQJ�GLKDUDSNDQ�

3HPHULDQ�/DKDQ
3HPHULDQ� ODKDQ� SHUWDPEDQJDQ� PHUXSDNDQ� KDO�
\DQJ� WHUSHQWLQJ� XQWXN� PHUHQFDQDNDQ� MHQLV�
SHUODNXDQ� GDQ� NHJLDWDQ� UHNODPDVL�� -HQLV�MHQLV�
SHUODNXDQ� UHNODPDVL� GLSHQJDUXKL� ROHK� EHUEDJDL�
IDNWRU�XWDPD��
D� .RQGLVL�LNOLP
E� *HRORJL
F� -HQLV�WDQDK
G� %HQWXN�DODP
H� $LU�SHUPXNDDQ�GDQ�DLU WDQDK
I� )ORUD�GDQ�IDXQD
J� 3HQJJXQDDQ�ODKDQ
K� 7DWD�UXDQJ

3HPHWDDQ
5HQFDQD� RSHUDVL� SHQDPEDQJDQ� \DQJ� VXGDK�
PHPSHUKDWLNDQ�XSD\D�UHNODPDVL�DWDX�VHEDOLNQ\D�
GHQJDQ� VHQGLULQ\D� DNDQ� VDOLQJ� PHQGXNXQJ�
GDODP� SHODNVDQDDQ� NHGXD� NHJLDWDQ� WHUVHEXW��
5HQFDQD UHNODPDVL� GLWHWDSNDQ VHVXDL� GHQJDQ�
NRQGLVL� VHWHPSDW� GDQ� UHQFDQD� NHPDMXDQ�
SHQDPEDQJDQ�� 5HQFDQD� UHNODPDVL� GLOHQJNDSL�
GHQJDQ� SHWD� �� �� ����� DWDX� VNDOD� ODLQQ\D� \DQJ�
GLVHWXMXL�� GLVHUWDL� JDPEDU�JDPEDU� WHNQLV�
EDQJXQDQ�UHNODPDVL��

3HWD� WHUVHEXW� PHQJJDPEDUNDQ� VLWXDVL�
SHQDPEDQJDQ� GDQ� OLQJNXQJDQ�� PLVDOQ\D�
NHPDMXDQ� SHQDPEDQJDQ�� WLPEXQDQ� WDQDK�
SHQXWXS�� WLPEXQDQ� WHUDN� �VODJ��� SHQ\LPSDQDQ�
VHPHQWDUD� WDQDK� SXFXN�� NRODP� SHQJHQGDS��
NRODP� SHUVHGLDDQ� DLU�� SHPXNLPDQ�� VXQJDL�
MHPEDWDQ��MDODQ��UHYHJHWDVL��GDQ�VHEDJDLQ\D�VHUWD�
PHQFDQWXPNDQ�WDQJJDO�VLWXDVL�SHPEXDWDQQ\D�

3HUDODWDQ�<DQJ�'LJXQDNDQ
3HUDODWDQ� \DQJ� GLJXQDNDQ� XQWXN� UHNODPDVL�
PHOLSXWL�� GXPS� WUXFN�� EXOOGR]HU�� H[FDYDWRU��
EDFNKRH�� FDQJNXO�� VHNRS��%DQJXQDQ�SHQJHQGDOL�
HURVL� �DQWDUD� ODLQ� �� VXVXQDQ� NDUXQJ� SDVLU��
WDQJJXO�� VXVXQDQ� MHUDPL�� EURQMRQJ�� SDJDU�
NHOLOLQJ��� %HWRQ� SHODW� EDMD� XQWXN� PHQJKLQGDUL�
NHFHODNDDQ��GDQ�ODLQ�ODLQ�

3HODNVDQDDQ�5HNODPDVL
.HJLDWDQ� SHODNVDQDDQ� UHNODPDVL� KDUXV� VHJHUD�
GLPXODL� VHVXDL� GHQJDQ� UHQFDQD� WDKXQDQ�
SHQJHORODDQ� OLQJNXQJDQ� �57./�� \DQJ� WHODK�
GLVHWXMXL� GDQ� KDUXV� VXGDK� VHOHVDL� SDGD ZDNWX�
\DQJ�WHODK�GLWHWDSNDQ��

/RNDVL� SHQDPEDQJDQ�PHPLOLNL NRQGLVL� WHUWHQWX�
\DQJ� PHPSHQJDUXKL� SHODNVDQDDQ� UHNODPDVL��
3HODNVDQDDQ� UHNODPDVL� PHUXSDNDQ� JDEXQJDQ�
GDUL� SHNHUMDDQ� WHNQLN� VLSLO� GDQ� WHNQLN� YHJHWDVL��
PHOLSXWL� SHPEXDWDQ�WHUDV��VDOXUDQ�SHPEXDQJDQ�
DNKLU��63$���EDQJXQDQ�SHQJHQGDOL�OHUHQJ��FKHFN�
GDP�� SHQDQJNDS� ROL� EHNDV� �³RLO� FDWKHU´��� GDQ�
ODLQ�ODLQ� \DQJ� GLVHVXDLNDQ� GHQJDQ� NRQGLVL�
VHWHPSDW�� 3HNHUMDDQ� WHNQLN� YHJHWDVL� PHOLSXWL� ��
SROD� WDQDP�� VLVWHP� SHQDQDPDQ� �PRQRNXOWXU��
PXOWLSOH� FURSLQJ��� MHQLV� WDQDPDQ� \DQJ�
GLVHVXDLNDQ� NRQGLVL� VHWHPSDW�� FRYHU� FURS�
�WDQDPDQ�SHQXWXS��GDQ�ODLQ�ODLQ�

3HODNVDQDDQ� UHNODPDVL� ODKDQ� PHOLSXWL� NHJLDWDQ�
VHEDJDL�EHULNXW��
D� 3HUVLDSDQ� ODKDQ�� EHUXSD� SHQJDPDQDQ� ODKDQ�

EHNDV� WDPEDQJ�� EHQWXN� WDPEDQJ�
�ODQGVFDSLQJ��� SHQJDWXUDQ�SHQHPSDWDQ�
EDKDQ� WDPEDQJ� NDGDU� UHQGDK� �ORZ� JUDGH�
\DQJ�EHORP�GLPDQIDDWNDQ�

E� 3HQJHQGDOLDQ�HURVL�GDQ�VHGLPHQWDVL�
F� 3HQJHORODDQ�WDQDK�SXFXN��WRS�VRLO��
G� 3HQDQDPDQ� NHPEDOL�� GDQ�DWDX� SHPDQIDDWDQ�

ODKDQ�EHNDV�WDPEDQJ�XQWXN�WXMXDQ�ODLQQ\D�

3HUVLDSDQ�/DKDQ
�� 3HQJDPDWDQ�/DKDQ�%HNDV�7DPEDQJ�PHOLSXWL
�� 3HQJDWXUDQ�%HQWXN�/DKDQ

3HQJDWXUDQ�EHQWXN�ODKDQ�GLVHVXDLNDQ�GHQJDQ�
NRQGLVL� WRSRJUDIL� GDQ� KLGURORJL� VHWHPSDW��
PHOLSXWL��

D� 3HQJDWXUDQ�EHQWXN�OHUHQJ
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�� 3HQJDWXUDQ� EHQWXN� OHUHQJ� GLPDNVXG�
XQWXN� PHQJXUDQJL� NHFHSDWDQ� DLU�
OLPSDVDQ��UXQ�RII���HURVL�GDQ�VHGLPHQWDVL��
VHUWD�ORQJVRU�

�� /HUHQJ� MDQJDQ� WHUODOX� WLQJJL� DWDX� WHUMDO�
GDQ�GLEHQWXN�EHUWHUDV�WHUDV�

E� 3HQJDWXUDQ�VDOXUDQ�SHPEXDQJDQ�DLU
�� 6DOXUDQ�SHPEXDQJDQ�DLU�XQWXN�PHQJDWXU�

DLU� DJDU� PHQJDOLU� SDGD� WHPSDW� WHUWHQWX�
GDQ� GDSDW� PHQJXUDQJL� NHUXVDNDQ� ODKDQ�
DNLEDW�HURVL�

�� -XPODK�NHUDSDWDQ� GDQ� EHQWXN� 63$�
WHUJDQWXQJ� GDUL� EHQWXN� ODKDQ� �WRSRJUDIL��
GDQ�OXDV�DUHDO�\DQJ�GLUHNODPDVL�

�� 3HQJDWXUDQ�SHQHPSDWDQ� ORZ� JUDGH
�EDKDQ� WDPEDQJ� \DQJ� PHPSXQ\DL� QLODL�
HNRQRPLV� UHQGDK�� GLPDNVXGNDQ� DJDU�
EDKDQ� WDPEDQJ� WHUVHEXW� WLGDN�
WHUHURVL�KLODQJ� DSDELOD� GLWLPEXQ� GDODP�
ZDNWX� \DQJ� ODPD� NDUHQD� GDSDW�
GLPDQIDDWNDQ�

3HQJHQGDOLDQ�(URVL�GDQ�6HGLPHQWDVL
)DNWRU�IDNWRU� \DQJ� PHQ\HEDENDQ� WHUMDGLQ\D�
HURVL� ROHK� DLU� DGDODK� FXUDK� KXMDQ�� NHPLULQJDQ�
OHUHQJ� �WRSRJUDIL��� MHQLV� WDQDK�� WDWD� JXQD� WDQDK�
�SHUODNXDQ� WHUKDGDS� WDQDK��� GDQ� WDQDPDQ�
SHQXWXS�WDQDK�

3HQJHQGDOLDQ HURVL� GDQ� DLU� OLPSDVDQ� DGDODK�
VHEDJDL�EHULNXW��
�� 0HPLQLPDVLNDQ�DUHDO�WHUJDQJJX�GHQJDQ��
D� 0HPEXDW� UHQFDQD� GHWDLO� NHJLDWDQ�

SHQDPEDQJDQ�GDQ�UHNODPDVL�
E� 0HPEXDW� EDWDV�EDWDV� MHODV� DUHDO� WDKDSQ�

SHQDPEDQJDQ�
F� 0HQHEDQJ SRKRQ� VHEDWDV� DUHDO� \DQJ� DNDQ�

GLODNXNDQ�SHQDPEDQJDQ�
G� 3HQJDZDVDQ� NHWDW� SDGD� SHODNVDQDDQ�

SHQHEDQJDQ�SHSRKRQDQ�
�� 0HPEDWDVL�PHQJXUDQJL� NHFHSDWDQ� DLU�

OLPSDVDQ�GHQJDQ��
D� 3HPEXDWDQ�WHUDV�WHUDV
E� 3HPEXDWDQ�VDOXUDQ�GLYHUVL��SHQJHODN�
F� 3HPEXDWDQ�63$
G� 'DP�SHQJHQGDOL

�� 0HQLQJNDWNDQ�LQILOWUDVL��SHUHVDSDQ�WDQDK�DLU�
D� 'HQJDQ�SHQJJDUXDQ�WDQDK�VHDUDK�NRQWXU�
E� $NLEDW�SHQJJDUXDQ��WDQDK�PHQMDGL�JHPEXU�

GDQ� YROXPH� WDQDK� PHQLQJNDW� VHEDJDL�
PHGLD�SHUDNDUDQ�WDQDK�

F� 3HPEXDWDQ� OXEDQJ�OXEDQJ� WDQDPDQ� GDQ�
SHQGDQJLUDQ

�� 3HQJHORODDQ� DLU\DQJ� NHOXDU� GDUL� ORNDVL�
SHQDPEDQJDQ

D� 0HQ\DOXUNDQ DLU� GDUL� ORNDVL� WDPEDQJ� NH�
SHUDLUDQ� XPXP� KDUXV� VHVXDL� GHQJDQ�

SHUODNXDQ�\DQJ�EHUODNX�GDQ�KDUXV�GLGDODP�
ZLOD\DK�NXDVD�WDPEDQJ�

E� 0HPEXDW� EHQGXQJDQ� VHGLPHQ� XQWXN�
PHQDPSDQJ�DLU� \DQJ�EDQ\DN�PHQJDQGXQJ�
VHGLPHQ�

F� 0HPEXDW� EHQGXQJDQ� \DQJ� NXDW� GDQ�
SHUPDQHQ� \DQJ�GLOHQJNDSL�GHQJDQ� VDOXUDQ�
SHQJHODN� MLND�FXUDK�KXMDQ�PHQLQJNDW�

G� /HWDN� EHQGXQJDQ� GLWHPSDWNDQ� VHGHPLNLDQ�
VHKLQJJD� DOLUDQ� DLU� PXGDK� GLWDPSXQJ� GDQ�
GLEHORNNDQ� VHUWD� NHPLULQJDQ� VDOXUDQ� DLU�
�63$��MDQJDQ�WHUODOX�FXUDP�

H� %LOD� HQGDSDQ� VHGLPHQ� WHODK� PHQFDSDL�
VHWHQJDK�GDUL�EDGDQ�EHQGXQJDQ��VHEDLNQ\D�
VHGLPHQ�GLNHUXN�GDQ�GDSDW�GLSDNDL�VHEDJDL�
ODSLVDQ�DWDV�WDQDK�

I� 'DODP� PHPEXDW� EHQGXQJDQ� SHUPDQHQ�
KDUXV�GLOHQJNDSL�GHQJDQ� VDOXUDQ�SHOLPSDK�
�³6SLOOZD\V´�� XQWXN� PHQDQJDQL� NHDGDDQ�
GDUXUDW� GDQ� VDOXUDQ� SHPEXDWDQ� �³GHFDQW´��
³V\RKRQ´��� GDQ� ODLQQ\D� \DQJ� GLDQJJDS�
SHUOX�

J� .XUDQJL� NHFHSDWDQ� DOLUDQ� SHUPXNDDQ�
GHQJDQ� PHPEXDW� WHUDV�� FKHFN�� GDQ� GDUL�
EHWRQ��ND\X��DWDX�GDODP�EHQWXN�ODLQ�

3HQJHORODDQ�7DQDK�3XFXN
0DNVXG� GDUL� SHQJHORODDQ� LQL� DGDODK� XQWXN�
PHQJDWXU�GDQ�PHPLVDKNDQ� WDQDK�SXFXN�GHQJDQ�
ODSLVDQ�WDQDK�ODLQ��

3HQJHORODDQ�WDQDK�SXFXN�PHOLSXWL �
�� 3HQJJXQDDQ� SURILO� WDQDK� GDQ� LGHQWLILNDVL�

SHODSLVDQ� WDQDK� WHUVHEXW� VDPSDL� HQGDSDQ�
EDKDQ�JDOLDQ�

�� 3HQJXSDVDQ� WDQDK� EHUGDVDUNDQ� DWDV� ODSLVDQ�
ODSLVDQ� WDQDK� GDQ� GLWHPSDWNDQ� SDGD� WHPSDW�
WHUWHQWX� VHVXDL� WLQJNDW� ODSLVDQQ\D� GDQ�
WLPEXQDQ� WDQDK�SXFXN� WLGDN�PHOHELKL�GDUL���
PHWHU�

�� /DKDQ� GLVHVXDLNDQ� GHQJDQ� VXVXQDQ� ODSLVDQ�
WDQDK� VHPXOD� GHQJDQ� WDQDK� SXFXN�
GLWHPSDWNDQ� SDOLQJ� DWDV� GHQJDQ� NHWHEDODQ�
PLQLPDO������P�

�� .HWHEDODQ�WLPEXQDQ�WDQDK�SXFXN�SDGD�WDQDK�
\DQJ� PHQJDQGXQJ� UDFXQ� GLDQMXUNDQ� OHELK�
WHEDO�GDUL�\DQJ�WLGDN�EHUDFXQ�DWDX�GLODNXNDQ�
SHUODNXDQ� NKXVXV� GHQJDQ� FDUD�
PHQJLVRODVLGDQ�PHPLVDKNDQQ\D�

�� 2YHUEXUGHQ� UHPRYDO VHEDLNQ\D� MDQJDQ�
GLODNXNDQ� GDODP� NHDGDDQ� EDVDK� XQWXN�
PHQJKLQGDUL� SHPDGDWDQ� GDQ� UXVDNQ\D�
VWUXNWXU�WDQDK�

�� %LOD�ODSLVDQ�WDQDK
�� SXFXN� WLSLV� �WHUEDWDV�VHGLNLW�� SHUOX�

GLSHUWLPEDQJNDQ� VHFDUD� PDWDQJ� VHKLQJJD�
ODSLVDQ� WDQDK� SXFXN� DWDX� WRS� VRLO WLGDN�
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WHUFDPSXU� GHQJDQ� ODSLVDQ� WDQDK� SHQXWXS�
ODLQQ\D�

�� $UHD SULRULWDV�\DLWX�GDHUDK�\DQJ�VDQJDW�SHND�
WHUKDGDS� HURVL� VHKLQJJD� SHUOX� SHQDQJDQDQ�
NRQVHUYDVL� WDQDK� GDQ� SHUWXPEXKDQ� WDQDPDQ�
GHQJDQ�VHJHUD�

.ULWHULD�.HEHUKDVLODQ�5HNODPDVL
3HQDWDDQ�/DKDQ
�� 3HQJLVLDQ�NHPEDOL�ODKDQ�EHNDV�WDPEDQJ
D� $UHDO�\DQJ�GLLVL�NHPEDOL��KD���!������GDUL�

DUHDO�\DQJ�VHKDUXVQ\D�GLLVL�
E� -XPODK� EDKDQ�PDWHULDO� SHQJLVL� �P���� !� ���

��GDUL�MXPODK�WDQDK�SHQXWXS�\DQJ�GLJDOL�
�� 3HQJDWXUDQ�SHUPXNDDQ�ODKDQ��UHJUDGLQJ�
D� $UHDO \DQJ� GLDWXU� �KD��� !� ��� �� GDUL� OXDV�

DUHDO�\DQJ�GLWLPEXQ�NHPEDOL�
E� .HPLULQJDQ� OHUHQJ� ����� �� �� �� XQWXN�

WDQDPDQ�SDQJDQ�
F� .ULWHULD� 7LQJJL�� OHEDU�� GDQ� SDQMDQJ� WHUDV�

�P��� GLVHVXDLNDQ� GHQJDQ� EHQWXN� WHUDV� GDQ�
NHPLULQJDQ�OHUHQJ�

�� 3HQDEXUDQ�SHQHPSDWDQ�WDQDK�SXFXN
D� /XDV�GDHUDK�\DQJ�GLDWXU��KD���!������GDUL�

DUHDO�\DQJ�KDUXV�GLLVL�
E� -XPODK� WDQDK�SXFXN�\DQJ�GLWDEXU��!������

GDUL�WDQDK�SXFXN�\DQJ�GLJDOL�GDQ�GLVLPSDQ�
F� .HWHEDODQ� WDQDK�SXFXN� �FP���!������GDUL�

NHWHEDODQ� WDQDK� SXFXN� VHPXOD� SDGD� DUHDO�
WHUVHEXW�

G� 3HUEDLNDQ� NXDOLWDV� WDQDK� PHODOXL�
SHQJDSXUDQ� �WRQ�KD��� VHKLQJJD� S+� WDQDK�
PHQMDGL� �������� GDQ� SHUEDLNDQ� VWUXNWXU�
WDQDK��WDQDK�PHQMDGL�JHPEXU�

3HQJHQGDOLDQ�(URVL�GDQ�3HQJHORODDQ�
WDPEDQJ
�� 3HPEXDWDQ�EDQJXQDQ�SHQJHQGDOL�HURVL��MHQLV��

MXPODK�� GDQ� NXDOLWDVQ\D� VHVXDL� GHQJDQ�
UHQFDQD�

�� 3HQJHORODDQ� OLPEDK�� SHODNVDQDDQQ\D� VHVXDL�
GHQJDQ�UHQFDQD�

.DUDNWHULVWLN7DQDK
7DQDK� DGDODK� VDODK� VDWX� NRPSRQHQ� ODKDQ��
EHUXSD� ODSLVDQ� WHUDWDV� NHUDN� EXPL� \DQJ� WHUGLUL�
GDUL� EDKDQ� PLQHUDO� GDQ� EDKDQ� RUJDQLN� VHUWD�
PHPSXQ\DL� VLIDW� ILVLN�� NLPLD�� ELRORJL�� GDQ�
PHPSXQ\DL� NHPDPSXDQ� PHQXQMDQJ� NHKLGXSDQ�
GDQ� PDNKOXN� KLGXS� ODLQQ\D� �+DUGMRZLJHQR��
�����

.DUDNWHULVLN�WDQDK�PHPEHULNDQ�LQGLNDVL�SRWHQVL�
WDQDK� GDODP� PHQGXNXQJ� SHUWXPEXKDQ� VXDWX�
SRKRQ��WHUXWDPD�WHUKDGDS�NRQGLVL�XGDUD�GDQ�DLU��
VHUWD�XQVXU�KDUD�\DQJ�GLEXWXKNDQ��.DUDNWHULVWLN�
PHPLOLNL� VLIDW�VLIDW� ILVLN� GDQ� PRUIRORJL� WDQDK��
VHUWD�NLPLD�WDQDK��+DUGMRZLJHQR��������

6LIDW� ILVLN� WDQDK� PHQHQWXNDQ� NHPDPSXDQ�
SRWHQVL� DNDU� NHGDODP� WDQDK�� NDSDVLWDV� GUHLQDVH�
GDQ� DHUDVL� WDQDK�� VHUWD� NHPDPSXDQ� PHQDKDQ�
UHWHQVL� XQVXU�XQVXU� KDUD�� &LUL� PRUIRORJL� WDQDK�
PHUXSDNDQ� SHWXQMXN� GDUL� SURVHV�SURVHV� \DQJ�
WHODK� GLDODPL� VXDWX� MHQLV� WDQDK� VHODPD�
SHUNHPEDQJDQQ\D�� 6LIDW� GDQ� NRPSRQHQ� NLPLD�
WDQDK�EHUSHUDQ�GDODP�PHQHQWXNDQ�VLIDW�GDQ�FLUL�
WDQDK� VHFDUD� XPXP�� NKXVXVQ\D� WHUKDGDS�
NHVXEXUDQ�WDQDK�

6LIDW�)LVLN�'DQ�0RUIRORJL�7DQDK
6LIDW� ILVLN� GDQ� PRUIRORJL� WDQDK� \DQJ� ELDVDQ\D�
GLDPDWL� SDGD� VXDWX� SURILO� WDQDK� DGDODK� WHEDO�
WLSLVQ\D� ODSLVDQ� WDQDK�KRULVRQ�� ZDUQD�� EHUFDN��
VWUXNWXU��NRQVLVWHQVL��NRQGLVL�DHUDVL�GDQ�GUDLQDVH�
WDQDK�� WHNVWXU�� NHGDODPDQ� HIHNWLI� VHUWD� EDWXDQ�
SHUPXNDDQ�

6LIDW�.LPLD�7DQDK
6LIDW�NLPLD�WDQDK�SHQWLQJ�XQWXN�PHQLODL�NRQGLVL�
NHWHUVHGLDDQ� XQVXU� KDUD� EDJL� WDQDPDQ�� )DNWRU�
IDNWRU� NLPLD� WDQDK WHUVHEXW� DQWDUD� ODLQ� �� S+�
WDQDK�� NDSDVLWDV� WXNDU� NDWLRQ�� UHDNVL� SHUWXNDUDQ�
LRQ�� NDGDU� NDUERQ� RUJDQLN�� QLWURJHQ�� IRVIRU��
NDOLXP��NDOVLXP�GDQ�PDJQHVLXP�

$LU�3HUPXNDDQ�GDQ�$LU�7DQDK

$LU�3HUPXNDDQ
$LU� SHUPXNDDQ� DGDODK� DLU� KXMDQ� \DQJ� WLGDN�
GLUHVDS� ROHK� WDQDK� DWDX� WHODK� GLUHVDS� QDPXQ�
PXQFXO�NHPEDOL�NH�SHUPXNDDQ�VHEDJDL�PDWD�DLU��
0DWD�DLU�LQL�XPXPQ\D�PHQJDOLU�GDQ�PHPEHQWXN�
DOLUDQ�� 0DWD� DLU� LQL� XPXPQ\D� PHQJDOLU� GDQ�
PHPEHQWXN� DOLUDQ�� %HEHUDSD� FRQWRK� DLU�
SHUPXNDDQ�DQWDUD�ODLQ��
�� 6XQJDL

6XQJDL� DGDODK� DOLUDQ� DLU� WDZDU GDUL� VXPEHU�
GLGDUDWDQ�\DQJ�EHUPXDUD�NH�GDQDX��ODXW��DWDX�
WHPSDW� ODLQ� \DQJ� OHELK� EHVDU�� $LU� VXQJDL�
EHUDVDO� GDUL� DLU� KXMDQ� \DQJ� EHUOHELKDQ� VHUWD�
WLGDN�GLVHUDS�ODJL�ROHK�WDQDK�DWDX�WXPEXKDQ��
$OLUDQ� VXQJDL� XPXPQ\D� EHUSRVLVL� PLULQJ�
VHKLQJJD� PHQJDNLEDWNDQ� SHQJLNLVDQ� GDQ�
SHQJHQGDSDQ� VHLULQJ� GHQJDQ� DOLUDQ� DLUQ\D��
%LOD� GHUDMDW� NHPLULQJDQQ\D� VXGDK� HNVWUHP��
PDND� DNDQ� PHQJDNLEDWNDQ� HURVL� GDQ�
SHQXUXQDQ�WDQDK�

�� 'DQDX
'DQDX� DGDODK� JHQDQJDQ� DLU� \DQJ� WHUGDSDW�
GLGDHUDK� FHNXQJDQ� OXDV�� 'DQDX� PHQGDSDW�
VXPEHU� DLUQ\D� GDUL� VXQJDL� KXMDQ�� PDWD� DLU��
GDQ� DLU� WDQDK�� $OLUDQ� GDQDX� WHUMDGL� NDUHQD�
SHQJXDSDQ�� UHPEHVDQ� NHGDODP� WDQDK�� VHUWD�
SHQJDOLUDQ�
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�� 5DZD
5DZD� DGDODK� GDHUDK� WHUJHQDQJ� DLU�� EDLN�
KXMDQ��DLU�WDQDK��DWDX�DLU�SHUPXNDDQ�ODLQQ\D��
*HQDQJDQ� WHUMDGL� NDUHQD� WLGDN� DGDQ\D�
VDOXUDQ�DOLUDQ� &LUL� UDZD� DGDODK� DLUQ\D�
EHUZDUQD� FRNODW� GDQ� EDQ\DN� WHUGDSDW� GL�
SHGDODPDQ�GDUDWDQ�

8QWXN� PHQJHWDKXL� NXDOLWDV� DLU� SHUPXNDDQ� GL�
ZLOD\DK� VWXGL�� PDND� GLDPELO� VDPSHO� DLU� \DQJ�
PXQJNLQ�GLJXQDNDQ�XQWXN�NHEXWXKDQ�VHKDUL�KDUL�
SDGD� VDDW� PXVLP� NHULQJ�� 6HVXDL� GHQJDQ� VWXGL�
ODSDQJDQ�� WHUGDSDW� EHEHUDSD� GDQDX� \DQJ� GDSDW�
GLJXQDNDQ� SHQGXGXN� GL� ZLOD\DK� VWXGL� XQWXN�
NHEXWXKDQ� VHKDUL�KDUL�� 8QWXN� PHQJHWDKXL�
NXDOLWDV� DLU� WDQGRQ� WHUVHEXW� PDND� GLDPELO�
VDPSHO� DLU� GLVHNLWDU� WDPEDQJ�� 7HSDW� GLVHEHODK�
%DUDW� 'D\D� WHUGDSDW� :DGXN� \DQJ� EHUDVDO� GDUL�
DLU� KXMDQ� GDQ� GLPDQIDDWNDQ� 3HQGXGXN� XQWXN�
PHQ\LUDPL� SHUNHEXQDQ� GDQ�PHPHOLKDUD� WHUQDN��
6HGDQJNDQ� VXPEHU� DLU�PLQXP�SHQGXGXN� ORNDVL�
WHUVHEXW� DGDODK� GDUL� VXPXU� GDQ� PHPEHOL� GDUL�
3'$0� \DQJ� GLNLULP� GHQJDQ� PRELO� WDQJNL� DLU��
'L�EDJLDQ�%DUDW�GDQ�7LPXU�WHUGDSDW�VXQJDL�\DQJ�
UHODWLI�NHULQJ�SDGD�VDDW�PXVLP�NHPDUDX�SDQMDQJ�
8QWXN�PHQJHWDKXL�NXDOLWDV�DLU�\DQJ�PHUXSDNDQ�
VXQJDL� WHUGHNDW� GHQJDQ� GDHUDK� 7HPDQGDQJ�
PDND� WHODK� GLDPELO� VDPSHO� DLU� VXQJDL� WHUVHEXW�
XQWXN�GLDQDOLVD�NDQGXQJDQQ\D��%DNX�PXWX�\DQJ�
GLJXQDNDQ� XQWXN� DLU� VXQJDL� DGDODK� \DQJ�
WHUFDQWXP�GDODP�33�1R�����7DKXQ� �����.HODV�
,,,� WHQWDQJ� 3HQJHORODDQ� .XDOLWDV� $LU� GDQ�
3HQJHQGDOLDQ�3HQFHPDUDQ�$LU��

6HPXD� VDPSHO� DLU� \DQJ� WLGDN� PHPHQXKL�
SHUV\DUDWDQ�GDSDW�GLJXQDNDQ�VHEDJDL�DLU�PLQXP�
GHQJDQ� WHUOHELK� GDKXOX� GLODNXNDQ� VLVWHP� DHUDVL�
DWDX� SHQJXGDUDDQ� NHPXGLDQ� SHQ\DULQJDQ� XQWXN�
PHQJKLODQJNDQ� )H�� 0Q�� GDQ� NHNHUXKDQ�� 'DQ�
MLND� WLGDN� GLJXQDNDQ� DLU� PLQXP�� DLU� WHUVHEXW�
MXJD� EHUPDQIDDW� XQWXN� SHQ\LUDPDQ� MDODQ�
WDPEDQJ�� SHUDZDWDQ�GDQ�SHPHOLKDUDDQ� WDQDPDQ�
UHYHJHWDVL�

$LU�7DQDK
$LU� WDQDK DGDODK� VHPXD� DLU� \DQJ� GL� WHPXNDQ�
GLEDZDK� SHUPXNDDQ� EXPX�� $LU� LQL� VHEDJLDQ�
EHUDVDO� GDUL� KXMDQ�� VDOMX� \DQJ�PHQFDLU�� GDQ� DLU�
ODLQQ\D� \DQJ� PHUHPEHV� PHODOXL� WDQDK�� SDVLU�
DWDX�FHODK�FHODK�SDGD�SHUPXNDDQ�

'HQJDQ� DGDQ\D� JUDYLWDVL� DLU� WHUXV� EHUJHUDN� NH�
EDZDK� SHUPXNDDQ� EXPL�� VDPSDL� WLGDN� ELVD�
PHUHPEHV� ODJL�� .HWLND� DLU� PHPEHQWXU� ODSLVDQ�
EDWXDQ� DWDX� WDQDK� LWX� WLGDN� ELVD� WHUOHZDWL�� DLU�
EHUNXPSXO� GL� EDZDK� SHUPXNDDQ� EXPL� GDQ�
PHPEHQWXN� VXQJDL�GDQDX� EDZDK� WDQDK� \DQJ��
GLVHEXW�DNXLIHU�

8QWXN�PHQJHWDKXL�NXDOLWDV�DLU� WDQDK�GL�ZLOD\DK�
VWXGL��PDND�GLDPELO�VDPSHO�DLU�\DQJ�GLJXQDNDQ�
XQWXN� NHEXWXKDQ� VHKDUL�KDUL� SDGD� VDDW� PXVLP�
NHULQJ�� 6HVXDL� GHQJDQ� VWXGL� ODSDQJDQ�� WHUGDSDW�
EHEHUDSD� VXPXU� GDQ� PDWD� DLU� \DQJ� GDSDW�
GLJXQDNDQ� SHQGXGXN� ZLOD\DK� VWXGL� XQWXN�
NHEXWXKDQ� VHKDUL�KDUL�� 8QWXN� PHQJHWDKXL�
NXDOLWDV� DLU� VXPXU� GDQ� PDWD� DLU� WHUVHEXW�� PDND�
GLDPELO�VDPSHO�DLU�GLVHNLWDU�WDPEDQJ��

3HPLOLKDQ�-HQLV�7DQDPDQ
)XQJVL�'DQ�3HUDQDQ�-HQLV�7DQDPDQ
.HJLDWDQ� SHQDQDPDQ� NHPEDOL� ODKDQ� EHNDV�
SHQDPEDQJDQ� \DQJ� GLPDNVXG� GDODP� UHNODPDVL�
LQL� DGDODK� PHPSHUEDLNL NXDOLWDV� OLQJNXQJDQ��
GDODP� KDO� LQL� EHUIXQJVL� GDODP� PHQLQJNDWNDQ�
NHVXEXUDQ� WDQDK�� SHPXOLKDQ� WDWD� DLU� GDQ� LNOLP�
PLNUR� VHWHPSDW� SDGD� ODKDQ� WHODK� PHQJDODPL�
NHUXVDNDQ�DWDX�GHJUDGDVL�
%HUGDVDUNDQ�IXQJVL�WHUVHEXW��GLJXQDNDQ�WDQDPDQ�
\DQJ� VHVXDL� MHQLVQ\D� \DLWX� VHEDJDL� WDQDPDQ�
SHQXWXS�WDQDK�GDQ�WDQDPDQ�SRNRN�

7DQDPDQ�3HQXWXS�7DQDK��FRYHU�FURS�
7DQDPDQ�WHUGLUL GDUL� MHQLV� UXPSXWDQ�GDQ�SHUGX��
SHUDQDQ�WDQDPDQ�LQL�DQWDUD�ODLQ��
�� 7DQDPDQ� MHQLV� LQL� GDSDW� WXPEXK� GHQJDQ�

FHSDW� VHKLQJJD� GDODP� ZDNWX� UHODWLI� SHQGHN�
GDSDW� PHQXWXSL� SHUPXNDDQ� WDQDK� VHFDUD�
UDSDW�GDQ�WHEDO�

�� %DJLDQ�DWDV�GDUL� WDQDPDQ�LQL� �GDXQ��PDPSX�
PHOLQGXQJL� SHUPXNDDQ� WDQDK� GDUL� MDWXKDQ�
EXWLU�EXWLU� DLU� KXMDQ� GDQ� PHPSHUODPEDW�
DOLUDQ�SHUPXNDDQ�

�� 'DXQ� \DQJ� UDSDW� GDSDW� PHOLQGXQJL�
SHUPXNDDQ� WDQDK� GDUL� SHQJDUXK� VLQDU�
PDWDKDUL� VHFDUD� ODQJVXQJ� GDQ� PHQJXUDQJL�
ODMX� SHQJXDSDQ� �HYDSRUDVL�� WDQDK� VHKLQJJD�
WLGDN�NHULQJ�

�� %DJLDQ� EDZDK� �DNDU�� GDSDW� PHPSHUNXDW�
UHVLVWHQVL� WDQDK� GDQ� PHPEDQWX�
PHPSHUODQFDU�LQILOWUDVL�DLU�NHGDODP�WDQDK�

7DQDPDQ�3RNRN
7DQDPDQ� SRNRN� DGDODK� WDQDPDQ� XWDPD� \DQJ�
GLPDNVXG� GDOD� SURVHV� UHYHJHWDVL� ODKDQ� EHNDV�
SHQDPEDQJDQ�� 7DQDPDQ� \DQJ� GLJXQDNDQ�
ELDVDQ\D� WHUPDVXN� MHQLV� SHULQWLV� GLPDQD�
PHPSXQ\DL� NHPXGDKDQ� DGDSWDVL� SDGD� ODKDQ�
EHNDV� SHQDPEDQJDQ� \DQJ� UHODWLI� PLVNLQ� XQVXU�
KDUD�� VHUWD� GDODP� SHQJHORODDQQ\D� WLGDN�
PHPHUOXNDQQ\D� V\DUDW� UXPLW�� 3HUDQDQ� WDQDPDQ�
SRNRN� GDODP� SHUEDLNDQ� OLQJNXQJDQ� DQWDUD� ODLQ�
VHEDJDL�EHULNXW��
�� %HUSHUDQ� GDODP� SHPXOLKDQ� WDWD� DLU� \DQJ�

WHUGHJUDGDVL�� \DLWX� GHQJDQ� VLIDW� SHUDNDUDQ�
\DQJ� UHODWLI� GDODP� GDSDW� PHPSHUEHVDU�
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NDSDVLWDV� LQILOWUDVL� VHUWD� SRURVLWDV� WDQDK�
SHUHVDSDQ�DLU�VHKLQJJD�PHQJXUDQJL�EHVDUQ\D�
DOLUDQ�SHUPXNDDQ�

�� 3HPXOLKDQ� LNOLP� PLNUR� VHWHPSDW� GHQJDQ�
DGDQ\D�WDMXN�SRKRQ�\DQJ�EHUIXQJVL�VHKLQJJD�
SHQHGXK� GDODP� PHQJXUDQJL� VLQDU� PDWDKDUL�
ODQJVXQJ� \DQJ� GDSDW� PHQJDNLEDWNDQ� ODKDQ�
PHQMDGL�JHUVDQJ�

�� 0HQLQJNDWNDQ�NHVXEXUDQ�WDQDK��\DLWX�GDODP�
PHQGRURQJ� ELRWD� WDQDK� GDODP� SURVHV�
SHPEHQWXNDQ� KXPXV� GDQ� SHPEHQWXNDQ�
EDKDQ�JDOLDQ�RUJDQLN��XQVXU�KDUD��

'DVDU�3HPLOLKDQ�7DQDPDQ
7DQDPDQ�3HQXWXS�7DQDK��FRYHU�FURS�
'DODP� SHPLOLKDQ� WDQDPDQ� \DQJ� SHUOX�
GLSHUKDWLNDQ� DGDODK� PHPHQXKL� NHWHQWXDQ�
VHEDJDL�EHULNXW��
D� 0DPSX� EHUVDLQJ� GHQJDQ� WDQDPDQ�

SHQJJDQJJX� DWDX� JXOPD� \DQJ� PXQJNLQ�
WXPEXK�

E� 'DODP� SHQJDGDDQ� ELELWQ\D� GDQ�
SHQDQDPDQQ\D� UHODWLI� PXGDK� WDX� WLGDN�
PHPHUOXNDQ� V\DUDW� WXPEXK� GDQ�
SHPHOLKDUDDQ�LQWHQVLI�

F� 7LGDN� PHQMDGL� WDQDPDQ� GLPDQD� VHEDJDL�
KDELWDW� EDJL� KDPD� GDQ� SHQ\DNLW� \DQJ� GDSDW�
PHQJJDQJJX�WDQDPDQ�ODLQ�

7DQDPDQ�3RNRN
'DVDU� SHPLOLKDQ� MHQLV� WDQDPDQ� SRNRN� \DQJ�
GLJXQDNDQ� DGDODK� PHPHQXKL� NHWHQWXDQ� VHEDJDL�
EHULNXW��
D� 0HUXSDNDQ�WDQDPDQ�DVOL�DWDX�ORNDO�VHWHPSDW�

MHQLV� SLRQHU� \DQJ� WHUPDVXN� MHQLV� SHQJKDVLO�
SXSXN� KLMDX�� GLPDQD� EHUSHUDQJ� DNWLI� GDODP�
NHVXEXUDQ�WDQDK�

E� 0HPLOLNL� NHVHVXDLDQ� V\DUDW� WXPEXK� GHQJDQ�
NDUDNWHULVWLN�ODKDQ�EHNDV�SHQDPEDQJDQ�\DQJ�
UHODWLI�PLVNLQ�XQVXU�KDUD�

F� 'DODP�SHQJDGDDQ�ELELWQ\D�PXGDK�GLSHUROHK�
GHQJDQ� KDUJD� UHODWLI� PXUDK�� VHUWD� GDODP�
SHQDQDPDQ� GDQ� SHUDZDWDQ� WLGDN� UXPLW� DWDX�
WLGDN�PHPHUOXNDQ�SHUDZDWDQ�LWHQVLI�

G� 0HPSXQ\DL� QLODL� HNRQRPLV� WLQJJL� GHQJDQ�
XQVXU�SURGXNVL�UHODWLI�SHQGHN�

3HUXQWXNDQ�/DKDQ�%HNDV�7DPEDQJ
5HYHJHWDVL
5HYHJHWDVL� DGDODK� 8UDLDQ� PHQJHQDL� MHQLV�
WDQDPDQ� GDQ MXPODK� WDQDPDQ�� MDUDN WDQDP��
ORNDVL�� GDQ� OXDV� ODKDQ� \DQJ� DNDQ� GLUHYHJHWDVL��
'DODP�SHODNVDQDDQQ\D��SHUOX�SHUHQFDQDDQ�\DQJ�
EDLN� DJDU� NHJLDWDQ� UHNODPDVL� GDSDW� EHUMDODQ�
GHQJDQ� EDLN�� VHKLQJJD� WXMXDQ� GDUL� UHNODPDVL�
GDSDW� WHUFDSDL��6DODK�VDWX�VLVWHP�GDUL� UHNODPDVL�
DGDODK�GHQJDQ�UHYHJHWDVL�

'DODP� NHJLDWDQ� UHNODPDVL� ODKDQ� SDVFD�
SHQDPEDQJDQ� EHUNDLWDQ� GHQJDQ� SHPXOLKDQ�
YHJHWDVL�� DGD� EHEHUDSD� NHQGDOD� \DQJ� GLKDGDSL��
DQWDUD�ODLQ��
D� 3HQDQDPDQ� NHPEDOL� YHJHWDVL� GLODKDQ� EHNDV�

WDPEDQJ� WLGDN� GDSDW� GLODNXNDQ� VHSHQXKQ\D�
VHSHUWL�VHGLDNDOD�NDUHQD�WHODK�WHUMDGL�EHQWDQJ�
DODP�

E� 'LSHUOXNDQ� ZDNWX� EHEHUDSD� ODPD� XQWXN�
PHQXQJJX� SHUWXPEXKDQ� WDQDPDQ� XQWXN�
PHQFDSDL�XNXUDQ�VHSHUWL�VHGLDNDOD�

F� 'DODP� NHJLDWDQ� UHYHJHWDVL� KDUXV� GLODNXNDQ�
EHEHUDSD�NHJLDWDQ�UHYHJHWDVL�

.HJLDWDQ� \DQJ� SHQWLQJ� GDODP� NHJLDWDQ�
UHYHJHWDVL�DQWDUD�ODLQ��
�� 3HPLOLKDQ�7DQDPDQ

3HPLOLKDQ� YHJHWDVL� SDGD� GDHUDK� \DQJ�
GLUHNODPDVL� VHEDLNQ\D� PHQJJXQDNDQ� MHQLV�
ORNDO��DVOL��\DQJ�GDSDW�WXPEXK�VHVXDL�GHQJDQ�
NRQGLVL� GDHUDK� VHWHPSDW�� 3HPLOLKDQ� MHQLV�
WXPEXKDQ� \DQJ� GLWHQWXNDQ� ROHK� UHQFDQD�
SHQJJXQDDQ� ODKDQ� VHWHODK� UHNODPDVL� GDQ�
GLVHVXDLNDQ� GHQJDQ� UHQFDQD� WDWD� UXDQJ�
GDHUDK� \DQJ� EHUVDQJNXWDQ�� 3HPLOLKDQ� WLGDN�
GDSDW�GLVHVXDLNDQ�GHQJDQ�NHDGDDQ�LNOLP�GDQ�
WDQDK�

�� 3HPEXDWDQ�/XEDQJ�7DQDPDQ
/XEDQJ� WDQDPDQ� \DQJ� GLPDNVXG� LQL� WLGDN�
EROHK� WHUODOX� GDQJNDO� DWDX� WHUODOX� GDODP�
NDUHQD� DNDQ� PHPSHQJDUXKL� SHUWXPEXKDQ�
WDQDPDQ�

�� 3HQDQDPDQ
3HQDQDPDQ� GLODKDQ� EHNDV� WDPEDQJ�
VHEDLNQ\D� GLODNXNDQ� SDGD�ZDNWX� \DQJ� WHSDW�
DJDU� WXPEXKDQ� GDSDW� WXPEXK� GHQJDQ� EDLN��
3HQDQDPDQ� GLODKDQ� EHNDV� WDPEDQJ� GDSDW�
GLODNXNDQ� GHQJDQ� GXD� FDUD�� \DLWX� VHFDUD�
PDQRNXOWXU� GDQ� SHQDQDPDQ� VHFDUD� WXPSDQJ�
VDUL�

�� 3HPHOLKDUDDQ
3HPHOLKDUDDQ� WDQDPDQ� DGDODK� VDODK� VDWX�
NHJLDWDQ�\DQJ�SHQWLQJ�DJDU�WDQDPDQ�WXPEXK�
GHQJDQ� EDLN� GDQ� WLGDN� PDWL�� $GDSXQ� FDUD�
SHPHOLKDUDDQ�WDQDPDQ�DGDODK��
D� 3HPEHULDQ�SXSXN
E� 3HQ\LUDPDQ�WDQDPDQ

���0HWRGH�+DVLO

7DWD�*XQD�/DKDQ�6HWHODK�3HQDPEDQJDQ
.HJLDWDQ� SHQDPEDQJDQ� GL� TXDUU\� PHUXSDNDQ�
NHJLDWDQ� \DQJ� EHUVLIDW� VHPHQWDUD� WHUKDGDS�
EHQWDQJ� DODP� \DQJ� DGD�� $UWLQ\D� SDGD� ZDNWX�
WHUWHQWX�� NHJLDWDQ� LQL� DNDQ�EHUKHQWL� VDPD� VHNDOL�
DNLEDW� FDGDQJDQ� \DQJ� VXGDK� KDELV� DWDX� WLGDN�
HNRQRPLV� ODJL� MLND� GLODNXNDQ� SHQDPEDQJDQ��
.HJLDWDQ� UHKDELOLWDVL� XQWXN�PHQJDOLKNDQ� IXQJVL�
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TXDUU\ VHWHODK� WLGDN� DNWLI� PHQMDGL� IXQJVL� ODLQ��
6DODK� VDWXQ\D� GHQJDQ� UHPRGHO� \DLWX�PHQJXEDK�
ODKDQ� EHNDV� WDPEDQJ� PHQMDGL� ODKDQ� \DQJ�
EHUEHGD� GHQJDQ� DVDOQ\D�� +DO� LQL� GLVHEDENDQ�
VLIDW� EDKDQ� JDOLDQ� \DQJ� WLGDN� PXQJNLQ�
PHQJXEDK�ODKDQ�EHNDV�WDPEDQJ�NHPEDOL�VHSHUWL�
DVOLQ\D�

$NWLYLWDV� SHQDPEDQJDQ� EDWX� NDSXU� VHFDUD�
WDPEDQJ�WHUEXND�DNDQ�PHQJXEDK�EHQWDQJ�DODP��
3HUXEDKDQ�EHQWDQJ�DODP�WHUMDGL�WLGDN�VDPSDL�NH�
EDWDV� DUHD� LMLQ� SHQDPEDQJDQ� NDUHQD� DGDQ\D�
GHVLJQ� \DQJ�PHQHWDSNDQ�EXIIHU� ]RQH� VHMDXK����
P�GDUL�EDWDV�ZLOD\DK�LMLQ�SHQDPEDQJDDQ� 6HVXDL�
GHQJDQ� 5HQFDQD� 8PXP� 7DWD� 5XDQJ� :LOD\DK�
.DEXSDWHQ� 7XEDQ� ���������� ORNDVL� UHQFDQD�
NHJLDWDQ�EHUDGD�GDODP�NDZDVDQ�KXWDQ�GDQ�WDQDK�
\DVDQ�� 0HQJDFX� SDGGD� 5875� GDQ� 5HQFDQD�
SHUKXWDQL�XQWXN�PHQJHPEDOLNDQ�NDZDVDQ� ODKDQ�
EHNDV�WDPEDQJ�PHQMDGL�KXWDQ�SURGXNVL�ODJL�

0HQDQDP� SRKRQ� GLDWDV� EDWX� NDSXU� SDGD� ODKDQ�
SHQDPEDQJDQ� VDDW� LQL� DGDODK� VXDWX� SHNHUMDDQ�
\DQJ� VDQJDW� VXOLW� NDUHQD� VDQJDW� WLSLVQ\D� WDQDK�
SHQXWXS�� $JDU� SURVHV� UHKDELOLWDVL� GHQJDQ�
PHODNXNDQ� SHQDQDPDQ� SRKRQ� GDSDW� EHUMDODQ�
GHQJDQ�EDLN�PDND�GDHUDK�EHNDV�EDWX�NDSXU�DNDQ�
GLUHKDELOLWDVL� GHQJDQ� UHPRGHO� \DLWX� GLMDGLNDQ�
NRODP� \DQJ� EHUIXQJVL� VHEDJDL� NRODP� UHVDSDQ�
GDQ�GDHUDK�KLMDX��+DO�LQL�GDSDW�GLODNXNDQ�NDUHQD�
VLVWHP� SHQDPEDQJDQ� \DQJ� SURJUHVLI� �6LVWHP�
%ORN�� VHKLQJJD� GDHUDK� \DQJ� WHUWLQJJDO� DNDQ�
EHUXEDK� PHQMDGL� GDHUDK� UHVDSDQ� GDQ� GDHUDK�
KLMDX�

'HQJDQ� EHUXEDKQ\D� GDHUDK� EHNDV� WDPEDQJ�
PHQMDGL�NRODP�UHVDSDQ�\DQJ�EHUDQJVXU�PHQMDGL�
KXWDQ��PDND� KDPSLU� ����� KXMDQ� \DQJ� MDWXK� GL�
GDHUDK� LQL DNDQ� EHUIXQJVL�PHQMDGL� UHFKDUJH NH�
WDQDK�� +DO� LQL� WLGDN� DNDQ� WHUMDGL� SDGD� NRQGLVL�
VHEHOXP�SHQDPEDQJDQ�NDUHQD�EHQWXN�PRUIRORJL�
GDQ� NRQGLVL� WDQDK� SHUPXNDDQ� WLGDN�
PHPXQJNLQNDQ� DLU� KXMDQ� VHPXDQ\D� PDVXN� NH�
GDODP�WDQDK�

/DSLVDQ�7DQDK�3HQXWXS��7RS�6RLO�
/DSLVDQ WDQDK�SHQXWXS�PHUXSDNDQ�WDKDS�SHQWLQJ�
GDODP� UHQFDQD� RSHUDVL� SHQDPEDQJDQ��
3HQJXSDVDQ� ODSLVDQ� WDQDK� SHQXWXS� GLODNXNDQ�
DJDU� PHPXGDKNDQ� SHNHUMDDQ� SHPERQJNDUDQ�
EDKDQ� JDOLDQ� EDWX� JDPSLQJ�� VHKLQJJD� SHUOX�
DGDQ\D�NDMLDQ�SHQJXSDVDQ�ODSLVDQ�WDQDK�SHQXWXS�
\DQJ� PHQFDQJNXS� DVSHN� WHNQLV� \DLWX� GHQJDQ�
PHPSHUWLPEDQJNDQ� SHUDODWDQ� PHNDQLV� �DODW�
PXDW�DODW�DQJNXW��\DQJ�WHUVHGLD�

6HEHOXP�GLODNXNDQ�SHQJXSDVDQ�ODSLVDQ�WHUWXWXS��
WHUOHELK� GDKXOX� KDUXV� GLNHWDKXL� EHEHUDSD�

YROXPH� ODSLVDQ� \DQJ� DNDQ� GLWDQJDQL� DJDU�
NHJLDWDQ� GDSDW� GLODNVDQDNDQ� GHQJDQ� WHSDW� GDQ�
HILVLHQ�� /DSLVDQ� WDQDK� SHQXWXS� \DQJ� DNDQ�
GLNXSDV�\DLWX�SDGD�WDPEDQJ�EDWX�JDPSLQJ��DNDQ�
GLPDQIDDWNDQ�XQWXN�ODKDQ�UHYHJHWDVL�SDGD�ODKDQ�
EHNDV�WDPEDQJ�

7DQDK�3XFXN��WRS�VRLO��WLGDN�GLWHPXNDQ�GLORNDVL�
WDPEDQJ�EDWX�JDPSLQJ�7HPDQGDQJ��PDND�WDQDK�
SXFXN�SHUOX�GLGDWDQJNDQ�GDUL�GDHUDK� ODLQ�XQWXN�
PHQJLVL� OXEDQJ� WDQDP� VDMD�� .HEXWXKDQ� WDQDK�
SXFXN� LQL� XQWXN� OXEDQJ� WDQDP�PHQFDSDL� ������
%&0�� GDQ� MLND� SHQ\HEDUDQ� WDQDK� SXFXN�
GLODNXNDQ�VHFDUD�PHUDWD�NHWHEDODQQ\D�PHQFDSDL�
������ FP�� 'HQJDQ� WLGDN� DGDQ\D� WDQDK� SXFXN�
\DQJ� GLSHUROHK� GLWDPEDQJ� LQL� PDND� GDVDU�
MHQMDQJ� GDQ� SLW� DUHDO� UHNODPDVL� WLGDN� DNDQ�
GLWHEDU�WDQDK�SXFXN�

0HWRGH�3HQJXSDVDQ�/DSLVDQ�7DQDK�3HQXWXS
2SHUDVL� SHQJXSDVDQ� WDQDK� SHQXWXS� SDWD�
WDPEDQJ� WHUEXND� PHQJJXQDNDQ� PHWRGH� %DFN�
)LOOLQJ� GLJJLQJ PHWKRG \DLWX� ODSLVDQ� WDQDK�
SHQXWXS� GLEXDQJ� NH� WHPSDW� \DQJ� EDKDQ�
JDOLDQQ\D�VXGDK�GLJDOL��0HWRGH�LQL�FRFRN�XQWXN�
PDWHULDO�SHQXWXS \DQJ�UHODWLI�WHEDO�

.HJLDWDQ�3HQJXSDVDQ
3HQDQJDQDQ� ODSLVDQ� SHQXWXS� \DQJ� GLODNXNDQ�
GHQJDQ� SHQJXSDVDQ� WRS� VRLO� PHQJJXQDNDQ� DODW�
EHUDW� H[FDYDWRU� EDFNKRH�� 0DWHULDO� GLDQJNXW�
GHQJDQ� PHQJJXQDNDQ� GXPS� WUXFN�� .HPXGLDQ�
UHQFDQD�SHQHPSDWDQ�ODSLVDQ�SHQXWXS�DNDQ�GLWDWD�
GLODKDQ�SDVFD�WDPEDQJ�VHEDJDL�PHGLD�WDQDK�

�� 'LVNXVL

-XPODK�'DQ�-HQLV�7DQDPDQ�<DQJ�GL�7DQDP
'DUL� KDVLO� SHQHOLWLDQ� GDSDW� GLMHODVNDQ� EDKZD�
UHNODPDVL� GDUL� WDKXQ� ����������� WDQDPDQ� \DQJ�
VXGDK� GLWDQDP� VHMXPODK� �������� \DQJ� EHUDGD�
SDGD�TXDUU\�EDWX�JDPSLQJ��1DPXQ�GDHUDK�\DQJ�
GL� WHOLWL�KDQ\D�SDGD�EDJLDQ� ODQWDL�EDWX�JDPSLQJ�
\DQJ� OXDVQ\D� ����� +D�� GLPDQD� SDGD� ODKDQ�
WHUVHEXW� GL� WDQDPL� GHQJDQ� WDQDPDQ� SRNRN�
�SRKRQ� MDWL��� WDQDPDQ� SHQJLVL� �SRKRQ� MRKDU���
WDQDPDQ�WHSL� �SRKRQ�PDKRQL�GDQ� WUHPEHVL��GDQ�
WDQDPDQ�VHOD��SRKRQ�ODPWRUR��

3DGD� ODKDQ� VHOXDV� �����+D� LQL� VXGDK� GL� WDQDPL�
VHMXPODK�������� WDQDPDQ��3HQDQDPDQ� WDQDPDQ�
LQL� PHPSXQ\DL� MDUDN� DQDWDUD� WDQDPDQ� VDWX
GHQJDQ� WDQDPDQ� ODLQQ\D� VHMDXK� ���� PHWHU�
�JDPEDU��� 'DODP� ODKDQ� LQL� DGD� GLEDJL� DWDV�
EHEHUDSD�EORN��\DLWX�EORN�,��EORN�,,��EORN�,,,��GDQ�
EORN� ,9�� 3DGD� VHWLDS� EORN� WHUVHEXW� GL� WDQDPL�
GHQJDQ� MXPODK� WDQDPDQ� \DQJ� EHUEHGD�� 3DGD�
EORN� ,� MXPODK� WDQDPDQ� \DLWX� ������� EORN� ,,�
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VHMXPODK� ������ WDQDPDQ�� EORN� ,,,� VHMXPODK�
������ WDQDPDQ�� EORN� ,9� VHMXPODK� ������
WDQDPDQ�� GDQ� WDQDPDQ� WUHPEHVL� VHMXPODK� ����
WDQDPDQ�

3DGD� WULZXODQ� ,�� WDQDPDQ� \DQJ� KLGXS�
PHPSXQ\DL� SURVHQWDVH� WXPEXK� \DLWX� ����� ��
GHQJDQ�MXPODK�WDQDPDQ��������VHGDQJNDQ \DQJ�
PDWL� DGDODK� ���� WDQDPDQ�� 3DGD� VHODQJ� NXUDQJ�
OHELK���EXODQ�\DLWX�WULZXODQ�NH�,,��WDQDPDQ�\DQJ�
PDWL� LWX� GLWDQDP� NHPEDOL� VHVXDL� MXPODK� DZDO�
SHQDQDPDQ� GDQ� KDVLOQ\D� VDQJDW� PHPXDVNDQ�
\DLWX� SURVHQWDVH� WDQDPDQ� KLGXS� PHQFDSDL� ����
��VHMXPODK�������� WDQDPDQ�GDQ WLGDN�DGD� VDWX�
SXQ� WDQDPDQ� \DQJ� PDWL�� .HPXGLDQ� WDQDPDQ�
GLVRUWLU�NHPEDOL�SDGD�WULZXODQ�NH�,,,��SURVHQWDVH�
WDQDPDQ� KLGXS� PHQFDSDL� ������ �� VHMXPODK�
�������WDQDPDQ�GDQ�WDQDPDQ�PDWL�VHMXPODK�����
WDQDPDQ�� 'DODP� WULZXODQ� \DQJ� NH� ,,,� LQL��
PHUXSDNDQ� KDVLO� DNKLU� GDUL� UHNODPDVL� ODQWDL�
EHNDV� SHQDPEDQJDQ� EDWX� JDPSLQJ� SDGD� OXDV�
DUHD������+D�

3HQDWDDQ�/DKDQ�8QWXN�$UHD�5HNODPDVL
3DGD� NHJLDWDQ� SHQDWDDQ� ODKDQ� GL� DUHD� SDVFD�
WDPEDQJ�� DODW� \DQJ� GLJXQDNDQ� \DLWX� EXOOGR]HU�
GHQJDQ� SURGXNVL� ������ WRQ�MDP�� -DP� HIHNWLI�
EXOOGR]HU� GDODP� VHKDUL� UDWD�UDWD� ����� MDP��+DUL�
NHUMD� EXOOGR]HU� GDODP� VDWX� EXODQ� KDQ\D�
EHURSHUDVL� VHODPD� ��� KDUL�� 6HKLQJJD� GDSDW�
GLKLWXQJ� SURGXNVL� EXOOGR]HU� GDODP� �� EXODQ��
\DLWX��

3URGXNVL�%XOOGR]HU� �������WRQ�MDP�[������MDP
 ��������WRQ�KDUL�[����KDUL
 ����������WRQ�EXODQ

3URGXNWLILWDV� %XOOGR]HU� VHODPD� �� EXODQ� \DLWX�
����������WRQ��3HQFDSDLDQ�WDUJHW�VHEHVDU��������
WRQ�GDSDW�GLFDSDL�GDODP��

/DPD�SHQFDSDLDQ�WDUJHW  ��������
��������

 ������EXODQ
 ���EXODQ

3HQDWDDQ� ODKDQ� GLODNXNDQ� GHQJDQ� SHUDSLDQ�
ODQWDL� GDQ� MHQMDQJ� WDPEDQJ� GLODNXNDQ� GHQJDQ�
SHUDSLDQ� SHUPXNDDQ� ODQWDL� XQWXN� PHGDQ� NHUMD�
UHNODPDVL� GDQ� SHQJJXJXUDQ� EDWX� PHQJJDQWXQJ�
GL� MHQMDQJ� EXNDDQ� WDPEDQJ�� 3HQJDWXUDQ� EHQWXN�
ODKDQ� GLODNXNDQ� DJDU� SHQJDWXUDQ� SHUPXNDDQ�
OHUHQJ� WHUNHQD� HURVL� GDQ� SHQJDWXUDQ� VDOXUDQ� DLU�
VHNLWDU�OHUHQJ�ELVD�WHUDWDVL�GHQJDQ�EDLN�

*DPEDU����3HUDSLDQ�/DKDQ

*DPEDU���3HQJDWXUDQ�%HQWXN�/DKDQ

3HQHEDUDQ�7DQDK�3HQXWXS��7RS�6RLO�
3HQHEDUDQ� WDQDK� SHQXWXS� �WRS� VRLO�� GLODNXNDQ�
GHQJDQ� SHQJDQJNXWDQ� WDQDK� SHQXWXS� GDUL� DUHD�
SHQLPEXQDQ� WDQDQDK� SHQXWXS� �WRS� VRLO���
SHQHEDUDQ�WDQDK�SHQXWXS�\DQJ�WHODK�GLWDWD�SDGD�
ODQWDL� ODKDQ�EDWX�JDPSLQJ�\DQJ�WHODK�GLUDSLNDQ��
GDQ� SHQDWDDQ� SHUPXNDDQ� WDQDK� SHQXWXS� DJDU�
VLDS�GLWDQDPL�WDQDPDQ�

*DPEDU����3HQLPEXQDQ�7DQDK�3HQXWXS
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*DPEDU����3HQHEDUDQ�WDQDK�SHQXWXS

'DODP�SHODNVDQDDQ�UHNODPDVL�SDGD� ODKDQ�EHNDV�
SHQDPEDQJDQ� EDWX� JDPSLQJ� WHSDWQ\D� SDGD�
ODQWDL� WDPEDQJ� EDWX� JDPSLQJ� GHQJDQ� OXDV� DUHD�
����� +D�� 3DGD� WDPEDQJ� EDWX� JDPSLQJ� ODKDQ�
\DQJ� DNDQ� GL� UHNODPDVL� WHUVHEXW� VDQJDW� NXUDQJ�
DWDX� EDKNDQ� WLGDN� DGD� ODSLVDQ� SHQXWXSQ\D� �WRS�
VRLO���0DND� ODKDQ� ODQWDL� WDPEDQJ�EDWX�JDPSLQJ�
WHUVHEXW� GL� WDEXUL� GHQJDQ� WRS� VRLO� GHQJDQ�
NHWHEDODQ�UDWD�UDWD�����0HWHU��'HQJDQ�GHPLNLDQ�
MXPODK�WRS�VRLO�\DQJ�GLJXQDNDQ�GDODP�UHNODPDVL�
ODQWDL�WDPEDQJ�EDWX�JDPSLQJ�DGDODK��
-XPODK�WRS�VRLO  �����0�[������+D

 �����0�[�������[��������0��
 �����0�[������� 0�

 ��������0�

'DUL� MXPODK WRS� VRLO� \DQJ� WHODK� GLWHEDUNDQ��
ODKDQ� VHOXDV� ����� +D� WHUVHEXW� GDSDW� GL� WDQDPL�
GDQ� GL� UHNODPDVL�� 'HQJDQ� GHPLNLDQ� UHNODPDVL�
WHUODNVDQDNDQ�GHQJDQ�EDLN�

'DODP� SHPELELWDQ� WHEDO� WRS� VRLO� SHU� SRW� \DLWX�
GHQJDQ� NHWHEDODQ� UDWD�UDWD� ���� 0�� 'HQJDQ�
GHPLNLDQ�MXPODK�WRS�VRLO�SHU�SRW�DGDODK

-XPODK�WRSVRLO�SHUSRW� ����0�[�������[�������0�
 �����0�[�������0�

 �������0�

0DND�MXPODK�WRS�VRLO�VHOXUXK�SRW�
 ��������0� [��������WDQDPDQ
 ����������0�

3HPDQWDXDQ�'DQ�3HPHOLKDUDDQ�7XPEXKDQ
.HJLDWDQ� SHPHOLKDUDDQ� GDQ� SHPDQWDXDQ�
SHUWXPEXKDQ� WDQDPDQ� SDGD� NHJLDWDQ� UHNODPDVL�
LQL� GLODNXNDQ� XQWXN� PHPHQXKL� SHUV\DUDWDQ�
XQWXN� SHQLODLDQ� WLQJNDW� NHEHUKDVLODQ� UHNODPDVL��
3HPHOLKDUDDQ� WDQDPDQ� LQL� \DLWX� GHQJDQ�
PHQJJDQWL� WDQDPDQ� \DQJ� UXVDN� DWDX� PDWL� GDQ�
PHODNXNDQ� SHPXSXNDQ� XODQJ� VHWHODK� �� EXODQ�
SHODNVDQDDQ� NHJLDWDQ� UHNODPDVL�� 8QWXN�
SHPDQWDXDQ� SHUWXPEXKDQ� WDQDPDQ� SDGD� ORNDVL�

UHNODPDVL� GLODNXNDQ� \DLWX� GHQJDQ� PHQJXNXU�
WLQJJL� EDWDQJ� WDQDPDQ� GDQ� OLQJNDU� EDWDQJ�
WDQDPDQ�� 3HQJXNXUDQ� WDQDPDQ� LQL� GLODNXNDQ�
VHWLDS���EXODQ�VHNDOL�GDQ�EHUODQJVXQJ�VHODPD���
WDKXQ�� 3HPHOLKDUDDQ� GDQ� SHPDQWDXDQ�
SHUWXPEXKDQ� WDQDPDQ� \DQJ� GLODNXNDQ� VDPSDL�
VDDW� LQL� PHQXQMXNNDQ� SHUWXPEXKDQ� WDQDPDQ�
KDVLO�UHNODPDVL�\DQJ�WHUXV�PHQLQJNDW�

3HQJHQGDOLDQ�'DPSDN�/LQJNXQJDQ
8QWXN� PHQFHJDK� GDPSDN� OLQJNXQJDQ� \DQJ�
WHUMDGL� VHWHODK� NHJLDWDQ� SHQDPEDQJDQ�� \DQJ�
GDSDW� GLXSD\DNDQ� DGDODK� PHQJXUDQJL� GDPSDN�
\DQJ�WLPEXO�GLDQWDUDQ\D�DGDODK��
D� 5XVDNQ\D�KDELWDW�IORUD�GDQ�IDXQD�\DQJ�DGD�

GDSDW� GLDWDVL� GHQJDQ� DGDQ\D� SHUEDLNDQ�
NRQGLVL�ODSLVDQ�WDQDK�GHQJDQ�PHPSHUEDLNL�
WLQJNDW� NHVXEXUDQ� WDQDK� VHWHODK� LWX�
GLODNXNDQ� SHQJKLMDXDQ� \DQJ� PHUXSDNDQ�
EDJLDQ� UHNODPDVL�� 'HQJDQ� DGDQ\D� ODKDQ�
EHNDV� SHQDPEDQJDQ� \DQJ� KLMDX� NHPEDOL��
ODPEDW� ODXQ� IORUD� GDQ� IDXQD� DNDQ�NHPEDOL�
PHQJKXQL�NDZDVDQ�KXWDQ�

E� 3HODNVDQDDQ� SHQJJDOLDQ� GLODNXNDQ� VHFDUD�
EHUWDKDS� GHQJDQ� PHPSHUKDWLNDQ�
NHPLULQJDQ� OHUHQJ� GDQ� GLPHQVL� GDUL�
MHQMDQJ�� JXQD� PHQMDJD� NHVWDELODQ� OHUHQJ�
GDQ�PHQJXUDQJL�EDKD\D�ORQJVRU�

F� 3HPEXDWDQ� VLVWHP� SHQLULVDQ� \DQJ�
GLOHQJNDSL� GHQJDQ� NRORP� SHQJHQGDSDQ�
\DQJ� EHUIXQJVL� XQWXN�PHQDPSXQJ� OXPSXU�
GDQ� PHQFHJDK� WHUJDQJJXQ\D� DOLUDQ�
SHUPXNDDQ�� 3HQLULVDQ� LQL� MXJD� GDSDW�
PHQFHJDK�WHUMDGLQ\D�HURVL�

G� 0HQJXUDQJL� NHFHSDWDQ� DOLUDQ� DLU� OLPSDVDQ�
GHQJDQ� PHQMDJD� NHEHUDGDDQ� WXPEXKDQ�
SHQXWXS� GDQ� SHUOLQGXQJDQ� WXPEXKDQ�
SHQ\DQJJD�SDGD�GDHUDK�\DQJ� OHELK� UHQGDK�
GLVHNLWDU� GDHUDK� WHUJDQJJX� GDQ�PHPDVDQJ�
VDUDQD� NHQGDOL� HURVL� VHSHUWL� SHQJKDODQJ�
VHGLPHQ�� SHQ\DULQJ� GDQ� SHUDQJNDS�
VHGLPHQ�

8SD\D� XQWXN� PHQJKDODJL� NRQGLVL� ODKDQ� \DQJ�
UXVDN� DNLEDW� NHJLDWDQ� SHQDPEDQJDQ� DGDODK�
SHQDWDDQ� GDQ� SHUEDLNDQ� NRQGLVL� ODKDQ�� 6HFDUD�
NHVHOXUXKDQ� SHUPDVDODKDQ� WHUVHEXW� GLDWDVL�
GHQJDQ�FDUD�UHNODPDVL�

�� .HVLPSXODQ
%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ�� DQDOLVD� GDQ�
SHPEDKDVDQ� WHUKDGDS� NHJLDWDQ� UHNODPDVL� SDGD�
ODKDQ�EHNDV�SHQDPEDQJDQ�EDWX�JDPSLQJ��PDND�
GDSDW�GLDPELO�NHVLPSXODQ�VHEDJDL�EHULNXW��
D� -XPODK� WDQDPDQ� \DQJ� GLWDQDP� SDGD� OXDV�

DUHD� UHNODPDVL� ����� +D� \DLWX� ��������
WDQDPDQ� \DQJ� WHUGLUL� GDUL� WDQDPDQ� SRNRN�
�SRKRQ� MDWL��� WDQDPDQ� SHQJLVL� �SRKRQ�
MRKDU���WDQDPDQ�WHSL��PDKRQL�GDQ�WUHPEHVL��



3526,',1*��6HPLQDU�7HNQRORJL�.HEXPLDQ�GDQ�.HODXWDQ�,��6(0,7$1�,������
,QVWLWXW�7HNQRORJL�$GKL�7DPD�6XUDED\D��6XUDED\D��,QGRQHVLD�����$JXVWXV������

VHUWD� WDQDPDQ� VHOD� �ODPWRUR��� 'DUL� KDVLO�
DNKLU� UHNODPDVL� ODKDQ� ODQWDL�EDWX�JDPSLQJ�
\DQJ� DZDOQ\D� GLWDQDP� ������� WDQDPDQ��
DNKLUQ\D� WDQDPDQ� \DQJ� EHUWDKDQ� KLGXS�
VDPSDL�VDDW�LQL�\DLWX��������WDQDPDQ�

E� 'DUL� ODKDQ� UHNODPDVL� ODQWDL� EDWX� JDPSLQJ�
\DQJ� DZDOQ\D� WLGDN� DGD� ODSLVDQ�
SHQXWXSQ\D� �WRS� VRLO�� GDQ� WLGDN� ELVD�
GLODNXNDQ� UHNODPDVL�� 6HNDUDQJ� ODKDQ�
WHUVHEXW� VXGDK� WHUWDWD� UDSL� GDQ� VXGDK�
GLODNXNDQ� UHNODPDVL� GHQJDQ� EDLN�� +DO� LQL�
GLVHEDENDQ� NDUHQD� ODKDQ� WHUVHEXW� GLWHEDU�
GHQJDQ� WRS� VRLO� \DQJ� GLSHUROHK� GDUL� KDVLO�
SHQDPEDQJDQ� EDWX� JDPSLQJ� SDGD� GDHUDK�
ODLQ�\DQJ�DNDQ�GLWDPEDQJ��WRS�VRLO�WHUVHEXW�
GLPDQIDDWNDQ� XQWXN� UHQFDQD� UHNODPDVL�

\DQJ� GLODNXNDQ� XQWXN� ODKDQ� \DQJ� DNDQ�
GLUHNODPDVL�� 'DUL� MXPODK� WRS� VRLO� \DQJ� GL�
WHEDU�LWX�VHMXPODK��������0���'DQ�MXPODK�
WRS�VRLO�SHU�SRW�DGDODK���������0��

���'DIWDU�3XVWDND
.HPDV�$�+DQDILDK�������³'DVDU�GDVDU�,OPX�

7DQDK´��5DMD�*UDILQGR�3HUVDGD��-DNDUWD
6DEWDQWR�-RNR�6XSUDSWR��.HORPSRN�SURJUDP�

SHQHOLWLDQ�.RQVHUYDVL�± SXVDW�VXPEHU�
GD\D�JHRORJL�³7LQMDXDQ�UHNODPDVL�ODKDQ�
EHNDV�WDPEDQJ�GDQ�DVSHN NRQVHUYDVL�
EDKDQ�JDOLDQ´�

6XPL\DWL�+DQDIL��������³.DMLDQ�0RGHO�
5HNODPDVL�/DKDQ�%HNDV�7DPEDQJ�%DWX�
*DPSLQJ´�


