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$EVWUDN 

3HUPDVDODKDQ�\DQJ� WHUMDGL�GL�.RWD�0DNDVVDU�DGDODK� WUDQVSRUWDVL�SXEOLN�\DQJ�VDOLQJ�EHUVDLQJ�GDQ�EHUNRPSHWLVL��
7UDQVSRUWDVL� PXOWLPRGD� PHUXSDNDQ� VXDWX� NRQVHS� EHVDU� GDODP� SHUHQFDQDDQ� WUDQVSRUWDVL� SXEOLN�� GLPDQD� VHPXD�
PRGD�KDUXV�WHULQWHJUDVL�VDWX�VDPD�ODLQ��'DODP�XSD\D�PHQFDSDL�NRQVHS�WUDQVSRUWDVL�PXOWLPRGD�WHUVHEXW��LQWHJUDVL�
\DQJ� SDOLQJ� DZDO� GDSDW� GLODNXNDQ� DGDODK� GHQJDQ� PHQJLQWHJUDVLNDQ� PRGD� WUDQVSRUWDVL� VHFDUD� ILVLN�� \DLWX� SDGD�
KDOWH�DWDX� WHPSDW�QDLN-WXUXQ�SHQXPSDQJ��7XMXDQ�GDUL�SHQHOLWLDQ� LQL�DGDODK�PHQHQWXNDQ�UXDV� MDODQ�\DQJ�PHQMDGL�
SHQJHPEDQJDQ� WUDQVSRUWDVL� PXOWLPRGD�� PHQHQWXNDQ� VNDOD� SHOD\DQDQ� KDOWH� HNVLVWLQJ�� VHUWD� PHQHQWXNDQ� WLWLN�
DOWHUQDWLI�KDOWH�EDUX�EHUGDVDUNDQ� WLWLN�QDLN� WXUXQ�SHQXPSDQJ�GL�.RWD�0DNDVVDU��$QDOLVLV�\DQJ�GLJXQDNDQ�DGDODK�
DQDOLVLV�RYHUOD\�SHWD�XQWXN�SHPLOLKDQ�UXDV� MDODQ��VNDOD�SHOD\DQDQ�KDOWH�EHUGDVDUNDQ�UDGLXV��GDQ�DQDOLVLV�GHQVLW\�
�NHSDGDWDQ�� WLWLN� QDLN� WXUXQ� SHQXPSDQJ� GHQJDQ� PHQJJXQDNDQ� RYHUOD\� SHWD�� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ�
EHEHUDSD� UHNRPHQGDVL� WLWLN� SHQDPEDKDQ� KDOWH� EHUGDVDUNDQ� WLWLN� QDLN� WXUXQ� SHQXPSDQJ�� VHUWD� DOWHUQDWLI� ORNDVL�
SHQJHPEDQJDQ�NDZDVDQ�PXOWLPRGD�SDGD���UXDV�MDODQ�\DLWX�-DODQ�$KPDG�<DQL��+DOWH�.DUHERVL�/LQN���-DODQ�8ULS�
6XPLKDUMR��+DOWH�3HUXP�'DPUL��+DOWH�.RPSOHNV�.DUXZLVL��+DOWH�*UDKD�3HQD��GDQ�+DOWH�/LWKD�	�&R��-DODQ�0DVMLG�
5D\D��+DOWH�0DVMLG�5D\D�GDQ�+DOWH�$O-0DUND]���GDQ�-DODQ�6XGLUPDQ��+DOWH�56�3HODPRQLD��� 

.DWD-NDWD�.XQFL��+DOWH��PXOWLPRGD��VNDOD�SHOD\DQDQ��WUDQVSRUWDVL�SXEOLN� 

$EVWUDFW 

7KH� SUREOHP� WKDW� RFFXUV� LQ�0DNDVVDU� &LW\� LV� SXEOLF� WUDQVSRUWDWLRQ� WKDW� FRPSHWHV� ZLWK� HDFK� RWKHU�� 0XOWLPRGDO�
WUDQVSRUWDWLRQ� LV� D�ELJ� FRQFHSW� LQ�SXEOLF� WUDQVSRUWDWLRQ�SODQQLQJ��ZKHUH�DOO�PRGHV�PXVW� EH� LQWHJUDWHG�ZLWK� HDFK�
RWKHU��,Q�DQ�HIIRUW�WR�DFKLHYH�WKH�FRQFHSW�RI�PXOWLPRGDO�WUDQVSRUWDWLRQ��WKH�HDUOLHVW�LQWHJUDWLRQ�WKDW�FDQ�EH�GRQH�LV�
E\�SK\VLFDOO\�LQWHJUDWLQJ�PRGHV�RI� WUDQVSRUWDWLRQ��QDPHO\�DW� WKH�KDOWH�RU�EXV�VWRS��7KH�SXUSRVH�RI� WKLV�VWXG\�LV� WR�
GHWHUPLQH�ZKLFK�URDGV�DUH�GHYHORSHG�IRU�PXOWLPRGDO�WUDQVSRUWDWLRQ��GHWHUPLQH�WKH�VFDOH�RI�WKH�H[LVWLQJ�KDOWH��DQG�
GHWHUPLQH� WKH� DOWHUQDWLYH� SRLQW� RI� WKH� QHZ� KDOWH� EDVHG� RQ� WKH� ZDLWLQJ� DQG� GHVWLQDWLRQ� SRLQW� RI� SDVVHQJHUV� LQ�
0DNDVVDU�&LW\��7KH�DQDO\VLV�XVHG� LV� WKH�RYHUOD\�DQDO\VLV� IRU� WKH�VHOHFWLRQ�RI�URDGV�� WKH�VFDOH�RI� WKH�KDOWH�VHUYLFH�
EDVHG� RQ� WKH� UDGLXV�� DQG� WKH� GHQVLW\� DQDO\VLV� IRU�ZDLWLQJ� DQG� GHVWLQDWLRQ� SRLQWV� XVLQJ�PDS� RYHUOD\�� 7KH� UHVXOWV�
VKRZHG�VHYHUDO�UHFRPPHQGDWLRQV�IRU�DGGLWLRQDO�KDOWH�EDVHG�RQ�SDVVHQJHU�ZDLWLQJ�DQG�GHVWLQDWLRQ�SRLQWV��DV�ZHOO�DV�
DOWHUQDWLYH�ORFDWLRQV�IRU�WKH�GHYHORSPHQW�RI�PXOWLPRGDO�DUHDV�RQ���URDGV��QDPHO\�-DODQ�$KPDG�<DQL��.DUHERVL�/LQN�
6WRS��� -DODQ� 8ULS� 6XPLKDUMR� �3HUXP� 'DPUL� 6WRS�� .DUXZLVL� &RPSOH[� 6WRS�� *UDKD� 3HQD� 6WRS�� DQG� /LWKD� 	� &R�
+DOWH��� 0DVMLG� 5D\D� 6WUHHW� �0DVMLG� 5D\D� 6WRS� DQG� $O-0DUND]� +DOWH��� DQG� -DODQ� 6XGLUPDQ� �3ODPRQLD� +RVSLWDO�
+DOWH��� 

.H\ZRUGV��+DOWH��PXOWLPRGDO��SXEOLF�WUDQVSRUW��VHUYLFH�DUHD 

���3HQGDKXOXDQ 

0HQXUXW� $QJHODOLD� 5R]D� WDKXQ� ������ SHUHQFDQDDQ�
PDVLQJ-PDVLQJ� WUDQVSRUWDVL� SXEOLN� GLUHQFDQDNDQ� GDQ�
GLGHVDLQ� WDQSD� PHPSHUWLPEDQJNDQ� GDPSDN� WHUKDGDS�
SHOD\DQDQ� WUDQVSRUWDVL� SXEOLN� ODLQQ\D� %DKNDQ� GL�
EDQ\DN�NDVXV�SDGD�VHEDJLDQ�EHVDU�.RWD�0HWURSROLWDQ�GL�
QHJDUD�EHUNHPEDQJ��PDVLQJ-PDVLQJ�WUDQVSRUWDVL�SXEOLN�
LQL� VDOLQJ� EHUVDLQJ� GDQ� EHUNRPSHWLVL�� 3HUVDLQJDQ� \DQJ�

WLGDN�VHKDW� LQL�PHQ\HEDENDQ�SHOD\DQDQ�\DQJ� WXPSDQJ�
WLQGLK� GL� EDQ\DN� WHPSDW� GDQ� PHQ\HEDENDQ� SHOD\DQDQ�
WUDQVSRUWDVL� SXEOLN� \DQJ� WLGDN� HNRQRPLV�� PHQXUXW�
'HZL� 6XVZDWL� 7DKXQ� ������ 3DUD� SHQXPSDQJ� KDUXV�
PHQJKDELVNDQ� EDQ\DN� ZDNWX� GDODP� SHUMDODQDQ�
GLNDUHQDNDQ� ZDNWX� WUDQVIHU� \DQJ� WLQJJL� DNLEDW� GDUL�
WLGDN� DGDQ\D� LQWHJUDVL� DQWDU�PRGD� WUDQVSRUWDVL� SXEOLN��
(ILVLHQVL� XQWXN� VHOXUXK� WUDQVSRUWDVL� SXEOLN�� GDSDW�
GLWLQJNDWNDQ� GHQJDQ� PHQJNRRUGLQDVLNDQ� VHPXD� PRGD�


3HQXOLV�.RUHVSRQGHQVL 

.DMLDQ�7HNQLV 
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WUDQVSRUWDVL� SXEOLN�� .RRUGLQDVL� WHUVHEXW� GDSDW� GLFDSDL�
GHQJDQ� PHQJLQWHJUDVLNDQ� VLVWHP�� EDLN� GL� OHYHO�
NHOHPEDJDDQ�� RSHUDVLRQDO�� PDXSXQ� VHFDUD� ILVLN�
PHQXUXW�6KULYDVWDYD�GDQ�2¶0DKRQ\�������� 

'DODP�PHPEXDW�WUDQVSRUWDVL�PXOWLPRGD�SRSXOHU��DNVHV�
GDUL�GDQ�PHQXMX�WHPSDW�WUDQVLW�KDUXV�GLSHUKDWLNDQ�GDQ�
GLSHUWLPEDQJNDQ��+DO� LQL�GDSDW�GLODNXNDQ�EHUGDVDUNDQ�
SHUWLPEDQJDQ� SDGD� SHPEXDWDQ� MDOXU� VHSHGD� DWDX� MDOXU�
SHMDODQ� NDNL� SDGD� UDGLXV� SHOD\DQDQ� WHPSDW� WUDQVLW�
PHQXUXW� &KDQGUD� GNN� �������� 6WUDWHJL� ³SXOO´� GDSDW�
GLODNXNDQ�XQWXN�PHQLQJNDWNDQ�GD\D�WDULN�GDQ�NXDOLWDV�
WHPSDW� WUDQVLW�� 'HQJDQ� LQWHJUDVL� DQWDUPRGD��
SHQXPSDQJ� GDSDW� PHOLKDW� EDKZD� WHPSDW� WUDQVLW�
PHUXSDNDQ� VDWX� NHVDWXDQ� GDQ� PHUXSDNDQ� SHOD\DQDQ�
GDODP� SHUMDODQDQ� GHQJDQ� JDQJJXDQ� \DQJ� PLQLPDO��
6WUDWHJL� LQL� EHUWXMXDQ� PHQ\DWXNDQ� OD\DQDQ� \DQJ�
WHUSLVDK-SLVDK�GDQ�PHPSURPRVLNDQ�WUDQVSRUWDVL�SXEOLN�
VHEDJDL� DOWHUQDWLI� WUDQVSRUWDVL� \DQJ� HIHNWLI� GDQ� HILVLHQ�
PHQXUXW�6DOLDUD��.��������� 

,QWHJUDVL� MDULQJDQ�PHUXSDNDQ�NXQFL�NHVXNVHVDQ�VLVWHP�
SHOD\DQDQ� WUDQVSRUWDVL� SXEOLN� GL� VXDWX� ZLOD\DK� DWDX�
NRWD�EHUGDVDUNDQ�1HXPDQQ�GDQ�1DJHO� �������� � VLVWHP�
MDULQJDQ� WUDQVSRUWDVL� SXEOLN� \DQJ� WHULQWHJUDVL� GDSDW�
GLWHQWXNDQ� UXWH� MDULQJDQ� WHUEDLN� \DQJ� WLGDN� KDQ\D�
GLGDVDUNDQ� SDGD� SHUPLQWDDQ� NHEXWXKDQ� SHUMDODQDQ�
PDV\DUDNDW� WHWDSL� MXJD� PHNDQLVPH� MDQJNDXDQ�
SHOD\DQDQ� \DQJ� RSWLPDO� PHQXUXW� 0XUUD\� ��������
+DGDV� GDQ� &HGHU� �������� GDQ� &RUWHV� GNN� ��������
%DKNDQ�� LQWHJUDVL� MDULQJDQ� GDSDW� EHUGDPSDN� SDGD�
WLPEXOQ\D� LQWHJUDVL� \DQJ� ODLQ�� VHSHUWL� LQWHJUDVL� ILVLN��
MDGZDO�� GDQ� WDULI� PHQXUXW� 6NLQQHU� ������� GDQ� +DGDV�
GDQ�5DQMLWNDU� ��������-DGL� ,QWHJUDVL�PRGD� WUDQVSRUWDVL�
ELVD� GLDUWLNDQ� NHWHUSDGXDQ� VHFDUD� XWXK� GDUL� MHQLV� DWDX�
EHQWXN� �DQJNXWDQ�� \DQJ� GLJXQDNDQ� XQWXN�
PHPLQGDKNDQ� RUDQJ� GDQ�� EDUDQJ� GDUL� VDWX� WHPSDW�
�DVDO�� NHWHPSDW� ODLQ� �WXMXDQ�� EHUGDVDUNDQ� SHQHOLWLDQ�
&KDLUL�GNN������� 

0HQXUXW�,QVWLWXWH�IRU�7UDQVSRUWDWLRQ�DQG�'HYHORSPHQW�
3ROLF\� ������� 3HQHPSDWDQ� ORNDVL� KDOWH� DWDX� VWDVLXQ�
PRGD� DQJNXWDQ� XPXP� HNVLVWLQJ� GHQJDQ� \DQJ� EDUX�
VHULQJNDOL� EHUDGD� GDODP� MDUDN� \DQJ� UHODWLI� GHNDW�� 6DDW�
WDKDS� SHUHQFDQDDQ� SHUOX� GLSDVWLNDQ� WLSLNDO� NDVXV�
VHSHUWL� LQL� GLVHSDNDWL� SHQ\HGLDDQ� NRQHNVL� ODQJVXQJ�
DQWDUD� NHGXD� PRGD�� ,QWHJUDVL� LQIUDVWUXNWXU� LQL� VDQJDW�
EHUPDQIDDW� WHUXWDPD� XQWXN� SHQXPSDQJ� \DQJ� DNDQ�
WUDQVIHU� VHKLQJJD� ELVD� PHQJXUDQJL� ZDNWX� WXQJJX��
ZDNWX�WUDQVIHU��GDQ�MDUDN�EHUMDODQ�NDNL� 

3HQHQWXDQ� MXPODK� GDQ� ORNDVL� KDOWH� PHPLOLNL� SHUDQ�
\DQJ� SHQWLQJ� GDODP� SHQJJXQDDQ� PRGD� %XV�� 6HPDNLQ�
EDQ\DNQ\D� MXPODK� KDOWH� \DQJ� GLEDQJXQ�� EHUDUWL�
VHPDNLQ�PHQLQJNDWQ\D� WLQJNDW� DNVHVLELOLWDV� SHOD\DQDQ�
%XV�� 7HWDSL�� GL� VLVL� ODLQ� SHPEDQJXQDQ� KDOWH� \DQJ�
WHUODOX� EDQ\DN� GDSDW� PHQ\HEDENDQ� ELD\D�
SHPEDQJXQDQ� GDQ� SHUDZDWDQ� \DQJ� VHPDNLQ� EHVDU�
EHUGDVDUNDQ� 'HPL� GNN� �������� 3HPEDQJXQDQ� KDOWH�
\DQJ� WLGDN� EDLN� DNDQ� PHQJDNLEDWNDQ� EHUWDPEDKQ\D�
SHUPDVDODKDQ� WUDQVSRUWDVL�� VHEDE� EDQ\DN� PDV\DUDNDW�
\DQJ� VHKDUXVQ\D� PHQMDGL� WDUJHW� SHQJJXQD� PHQMDGL�
PDODV� XQWXN� PHQJJXQDNDQ� PRGD� LQL� NDUHQD� DGDQ\D�
NHVXOLWDQ�GLVDDW�DNDQ�PHPDQIDDWNDQ�IDVLOLWDV�\DQJ�DGD��
2OHK� NDUHQD� LWX�� DORNDVL� KDOWH� NH� WLWLN� SHUPLQWDDQ�

�VXPEHU�EDQJNLWDQ��GLXVDKDNDQ�VHRSWLPDO�PXQJNLQ�+DO�
WHUVHEXW� PHQXQMXNNDQ� SHQWLQJQ\D� DNVHVLELOLWDV�
�NHPXGDKDQ� PHQGDSDWNDQ�� EXV� PHQXUXW� SHQHOLWLDQ�
:LERZR�GNN��������� 

%HUGDVDUNDQ� ODWDU� EHODNDQJ� WHUVHEXW�� NHPXGLDQ�
GLUXPXVNDQ� EHEHUDSD� WXMXDQ� GDUL� SHQHOLWLDQ� LQL� \DLWX�
PHQHQWXNDQ� UXDV� MDODQ� \DQJ� PHQMDGL� SHQJHPEDQJDQ�
WUDQVSRUWDVL� PXOWLPRGD�� PHQHQWXNDQ� VNDOD� SHOD\DQDQ�
KDOWH�HNVLVWLQJ��VHUWD�\DQJ� WHUDNKLU�DGDODK�PHQHQWXNDQ�
WLWLN� DOWHUQDWLI� KDOWH� EDUX� EHUGDVDUNDQ� WLWLN� QDLN� WXUXQ�
SHQXPSDQJ 

���0HWRGRORJL 

����5XDQJ�OLQJNXS�PDWHUL 

D� 0RGD� WUDQVSRUWDVL�GDODP�SHQHOLWLDQ� LQL�GLNKXVXNDQ�
SDGD� PRGD� WUDQVSRUWDVL� GDUDW� \DQJ� EHURSHUDVL� GL�
ZLOD\DK� DGPLQLVWUDVL� .RWD� 0DNDVVDU�� 0RGD�
WUDQVSRUWDVL�WHUVHEXW�DGDODK�PRGD�WUDQVSRUWDVL�%57�
7UDQVPDPPLQDVDWD�� DQJNXWDQ� NRWD�� GDQ� MDOXU�
SHMDODQ�NDNL�GL�VHNLWDU�KDOWH��3HPLOLKDQ�NHWLJD�PRGD�
WHUVHEXW� GLNDUHQDNDQ� NHWLJD� PRGD� WHUVHEXW� \DQJ�
EHUVLIDW� SXEOLN�� VHPHQWDUD� PRGD� VHSHUWL� RMHN� GDQ�
WDNVL�EHUVLIDW�VHPL�SULYDW� 

E� )DVLOLWDV� WUDQVSRUWDVL� WHUPDVXN� VDUDQD� GLIRNXVNDQ�
SDGD� SHQ\HGLDDQ� VDUDQD� SHUDOLKDQ� PRGD� EHUXSD�
KDOWH� \DQJ� WHULQWHJUDVL� \DQJ� GDSDW� GLJXQDNDQ� ROHK�
%57�7UDQVPDPPLQDVDWD�GDQ�DQJNXWDQ�NRWD�VHFDUD�
EHUVDPDDDQ��.HPXGLDQ�XQWXN�SHQJHPEDQJDQ�-DOXU�
3HMDODQ� .DNL� �-3.�� GDSDW� GLODNXNDQ� SDGD� UDGLXV�
KDOWH�WHUVHEXW� 

F� 3RWHQVLDO�SHQXPSDQJ�GLGDSDWNDQ�GDUL�WLWLN�QDLN�GDQ�
WXUXQ� SHQXPSDQJ� HNVLVLWQJ� GDQ� GLEDQGLQJNDQ�
GHQJDQ� VNDOD� SHOD\DQDQ� KDOWH� UHQFDQD�� 3RWHQVLDO�
SHQXPSDQJ� LQL� GDSDW� GLMDGLNDQ� DFXDQ� MXPODK�
SHQXPSDQJ�\DQJ�DNDQ�PHQJJXQDNDQ�KDOWH� UHQFDQD�
WHUVHEXW� 

����9DULDEHO�SHQHOLWLDQ 

9DUDEHO� SHQHOLWLDQ� GLGDVDUNDQ� SDGD� PDVLQJ-PDVLQJ�
WXMXDQ�� KDO� WHUVHEXW� GLODNXNDQ� XQWXN� PHPSHUPXGDKK�
GDODP� PHODNXNDQ� LGHQWLILNDVL�� $GDSXQ� YDULDEHO�
SHQHOLWLDQ� \DQJ� WHUGDSDW� SDGD� SHQHOLWLDQ� LQL� WHUGDSDW�
SDGD�7DEHO��� 

����0HWRGH�SHQJDPELODQ�GDWD��PHWRGH�VXUYH\� 

0HWRGH� VXUYH\� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�
WHUEDJL� PHQMDGL� �� \DLWX� VXUYH\� SULPHU� GDQ� VXUYH\�
VHNXQGHU�� 6XUYH\� VHNXQGHU� \DQJ� GLODNXNDQ� SDGD�
SHQHOLWLDQ� LQL� GLODNXNDQ� SDGD� �� LQVWDQVL� \DLWX� 'LQDV�
3HUKXEXQJDQ� 3URYLQVL� 6XODZHVL� 6HODWDQ� GDQ� 'LQDV�
3HUKXEXQJDQ� .RWD� 0DNDVVDU�� 'LQDV� 3HKXEXQJDQ�
3URYLQVL� 6XODZHVL� 6HODWDQ� VHEDJDL� SLKDN� WHNQLV� \DQJ�
EHUWDQJJXQJ� MDZDE� DWDV� %57� 7UDQVPDPPLQDVDWD� GDQ�
'LQDV�3HUKXEXQJDQ�.RWD�0DNDVVDU�VHEDJDL�SLKDN�\DQJ�
EHUWDQJJXQJ�MDZDE�DWDV�RSHUDVLRQDO�DQJNXWDQ�NRWD� 

$GDSXQ� MHQLV� NHEXWXKDQ� GDWD� \DQJ� GLEXWXKNDQ� XQWXN�
VXUYH\�VHNXQGHU�WHUGDSDW�SDGD�7DEHO��� 
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6HODQMXWQ\D� XQWXN� PHWRGH� VXUYH\� \DQJ� NHGXD� DGDODK�
VXUYH\� SULPHU�� 6XUYH\� SULPHU� GLODNXNDQ� XQWXN�
PHQJHWDKXL� WLWLN� QDLN� GDQ� WXUXQ� SHQXPSDQJ� DQJNXWDQ�
NRWD�� 6XUYH\� LQL� GLODNXNDQ� KDQ\D� SDGD� DQJNXWDQ� NRWD�
NDUHQD� GLDVXPVLNDQ� VHPXD� SHQXPSDQJ� %57�
PHQJJXQDNDQ� KDOWH� VHEDJDL� WHPSDW� QDLN� WXUXQQ\D��
6HGDQJNDQ� VHPXD� SHQXPSDQJ� DQJNXWDQ� NRWD� LQL� GDSDW�
QDLN� GDQ� WXUXQ� GL� VHPEDUDQJ� WHPSDW�� 6XUYH\� GLODNXNDQ�
GHQJDQ� FDUD� VXUYH\� GLQDPLV� PHQJLNXWL� DQJNXWDQ� NRWD�
GLPDQD�VXUYH\RU�DNDQ� LNXW� NH�GDODP�DQJNXWDQ�NRWD�GDQ�
PHQFDWDW�WLWLN�QDLN�GDQ�WXUXQ�SHQXPSDQJ��NHPXGLDQ�DNDQ�
GLJDPEDUNDQ� NH� GDODP� SHWD�� 6XUYH\� SULPHU� WHODK�
GLODNXNDQ�SDGD�%XODQ�-DQXDUL-)HEUXDUL������ 

����3RSXODVL�GDQ�VDPSHO 

3RSXODVL� GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� SRSXODVL�
MXPODK� SHQXPSDQJ� DQJNXWDQ� NRWD�� 0HQXUXW� GDWD� GDUL�
'LQDV�3HUKXEXQJDQ��MXPODK�SRSXODVL�SHQJJXQD�DQJNXWDQ�
NRWD� DGDODK� VHEHVDU� �������� RUDQJ� SHU� WDKXQ��
'LNDUHQDNDQ�MXPODK�SRSXODVL� WHUVHEXW�VDQJDW�EHVDU�VHUWD�
DGDQ\D� NHWHUEDWDVDQ�ZDNWX�� ELD\D� GDQ� WHQDJD�PDND� WLP�
SHQHOLWL�PHQJJXQDNDQ�VDPSOLQJ�GDODP�SHQJDPELODQ�GDWD�
XQWXN�WLWLN�QDLN�WXUXQ�SHQXPSDQJ� 

%HUGDVDUNDQ� WDEHO� \DQJ� GLNHOXDUNDQ� ROHK� ,VDDF� GDQ�
0LFKDHO� �������� SRSXODVL� SHQXPSDQJ� DQJNXWDQ� NRWD�
EHUGDVDUNDQ� QLODL� 1� DGDODK� �������� GHQJDQ� V� DGDODK�
VHEHVDU�����PHQJKDVLONDQ� MXPODK�SRSXODVL�VHEHVDU�����
RUDQJ���7DEHO���� 

6XUYH\� GLODNXNDQ� GHQJDQ� ZDZDQFDUD� ODQJVXQJ� NHSDGD�
SHQJJXQD�DQJNXWDQ�XPXP�GHQJDQ�VXUYH\�GLQDPLV��\DLWX�

VXUYH\RU� LNXW� NH� GDODP� DQJNXWDQ� XPXP�� 7HNQLN�
SHQJDPELODQ� VDPSHO� DGDODK� DFFLGHQWDO� VDPSOLQJ�
GHQJDQ� SHQXPSDQJ� \DQJ� EHUDGD� GL� GDODP� DQJNXWDQ�
XPXP� GLDQJJDS� SDOLQJ� PXGDK� XQWXN� GLWHPXL� GDQ� GL�
ZDZDQFDUDL�� 6XUYH\� GLODNXNDQ� VHODPD� VDWX� PLQJJX�
GHQJDQ�WDUJHW�MXPODK�PDVLQJ-PDVLQJ�SHU�WUD\HN��'DODP�
VDWX� KDUL�� GLODNXNDQ� VXUYH\� ZDZDQFDUD� SHQXPSDQJ�
GHQJDQ�PHQ\HOHVDLNDQ�WDUJHW�MXPODK�VDPSH�SHQXPSDQJ�
SDGD���WUD\HN��NHFXDOL�SDGD�WUD\HN�'�GLODNXNDQ�GHQJDQ�
�� KDUL�� 7DUJHW� MXPODK� VDPSHO� SHQXPSDQJ� SHQHOLWLDQ�
PHQXUXW�NRGH�WUD\HN�GDSDW�GLOLKDW�SDGD�7DEHO���EHULNXW 

����0HWRGH�DQDOLVLV 

0HWRGH�DQDOLVLV�\DQJ�GLJXQDNDQ�DGDODK�DQDOLVLV�RYHUOD\�
SHWD� GDQ� DQDOLVLV� VNDOD� SHOD\DQDQ� KDOWH� EHUGDVDUNDQ�
UDGLXV�MDUDN�WHPSXK�EHUMDODQ�NDNL��$QDOLVLV�RYHUOD\�SHWD�
GLJXQDNDQ�GDODP�SHQHQWXDQ� UXDV� MDODQ�\DQJ�GLJXQDNDQ�
XQWXN� SHQJHPEDQJDQ� WUDQVSRUWDVL� PXOWLPRGD� \DLWX�
GHQJDQ� PHQJRYHUOD\� SHWD� .RULGRU� %57�
7UDQVPDPPLQDVDWD�� SHWD� UXWH� DQJNXWDQ� NRWD� GDQ� SHWD�
KLHUDUNL� MDODQ��5XDV� MDODQ�\DQJ� WHUSLOLK�QDQWLQ\D�DGDODK�
UXDV� MDODQ� GHQJDQ� KLHUDUNL� NROHNWRU� GDQ� DUWHUL� VHUWD�
GLODOXL� ROHK� UXWH� %57� GDQ� DQJNXWDQ� NRWD� VHFDUD�
EHUVDPDDQ� VHKLQJJD�GLKDUDSNDQ�SDGD�NDZDVDQ� WHUVHEXW�
IDVLOLWDV�WUDQVSRUWDVL�PXOWLPRGD�GDSDW�GLNHPEDQJNDQ� 

6HODQMXWQ\D� VHWHODK� PHQJHWDKXL� ORNDVL� NDZDVDQ� DWDX�
UXDV� MDODQ� \DQJ� WHUSLOLK�� VHODQMXWQ\D� GLODNXNDQ� DQDOLVLV�
VNDOD� SHOD\DQDQ� KDOWH� \DQJ� EHUDGD� SDGD� UXDV� MDODQ�
WHUSLOLK��5DGLXV� VNDOD� SHOD\DQDQ�PHQJJXQDNDQ� LQWHUYDO�
VHWLDS� ���� PHWHU� GHQJDQ� MDUDN� PDNVLPDO� DGDODK� ����
PHWHU�� 3HQHQWXDQ� MDUDN� PDNVLPDO� ���� PHWHU� GHQJDQ�

7DEHO����9DULDEHO�SHQHOLWLDQ 

1R� 7XMXDQ 9DULDEHO 6XE�9DULDEHO 6XPEHU 

� 0HQHQWXNDQ�UXDV�MDODQ�\DQJ�
PHQMDGL�SHQJHPEDQJDQ�
WUDQVSRUWDVL�PXOWLPRGD 

· 5XDV�-DODQ 

· 5XWH�$QJNXWDQ�8PXP 
  
  

· +LHUDUNL�-DODQ 

· .RULGRU�%57�
7UDQVPDPPLQDVDWD 

· 7UD\HN�$QJNXWDQ�.RWD 

.U\JVPDQ�������0DL\R]L�
&KDLUL��������1HV�������GDQ�
6SHN����� 

� 0HQHQWXNDQ�VNDOD�SHOD\DQDQ�
KDOWH�HNVLVWLQJ 

· 7LWLN�/RNDVL�+DOWH 

· -DUDN�7HPSXK�%HUMDODQ�NDNL 

  
  

2NLWD�6LV\�7LDUD��GNN������ 

� 0HQHQWXNDQ�WLWLN�DOWHUQDWLI�
KDOWH�EDUX�EHUGDVDUNDQ�WLWLN�
QDLN�WXUXQ�SHQXPSDQJ 

· 7LWLN�ORNDVL�KDOWH�UHQFDQD 

· 6NDOD�3HOD\DQDQ�+DOWH�(NVLVWLQJ 

· -XPODK�SHQXPSDQJ�\DQJ�QDLN�
GDQ�WXUXQ�GL�KDOWH 

  .U\JVPDQ�������0DL\R]L�
&KDLUL��������1HV�������GDQ�
6SHN�������2NLWD�6LV\�7LDUD��
GNN������ 

7DEHO�����-HQLV�.HEXWXKDQ�GDQ�6XPEHU�'DWD�6HNXQGHU 

,QVWDQVL�7XMXDQ -HQLV��6XPEHU�'DWD 

'LQDV�3HUKXEXQJDQ 

3URYLQVL�6XODZHVL�6HODWDQ 

· -XPODK�DUPDGD�GDQ�MXPODK�EXV�\DQJ�EHURSHUDVL 
· 6SHVLILNDVL�DUPDGD�EXV 
· -XPODK��MHQLV��QDPD�GDQ�WLWLN�KDOWH�EXV 
· -XPODK�GDQ�UXWH�NRULGRU�EXV 

'LQDV�3HUKXEXQJDQ� 

.RWD�0DNDVVDU 

· -XPODK�DUPDGD�GDQ�MXPODK�DQJNXWDQ�NRWD�\DQJ�EHURSHUDVL 
· 6SHVLILNDVL�DUPDGD�DQJNXWDQ�NRWD 
· -XPODK��MHQLV��QDPD�GDQ�WLWLN�KDOWH 
· -XPODK�GDQ�UXWH�WUD\HN�DQJNXWDQ�NRWD 
· -XPODK�SHQXPSDQJ�DQJNXWDQ�NRWD 
· 3HWD�KLHUDUNL�MDODQ 
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DVXVPVL� ���� PHWHU� DGDODK� MDUDN� WHPSXK� PDNVLPXP�
\DQJ�GDSDW�GLWROHUDQVL�ROHK�SHMDODQ�NDNL�� 

3HQHQWXDQ� ORNDVL� KDOWH� UHQFDQD�GLODNXNDQ�EHUGDVDUNDQ�
RYHUOD\�SHWD�DQWDUD�UDGLXV�VNDOD�SHOD\DQDQ�GHQJDQ�WLWLN�
QDLN�WXUXQ�SHQXPSDQJ��GLPDQD�GLKDUDSNDQ�VHPXD�WLWLN�
QDLN� GDQ� WXUXQ� SHQXPSDQJ� GDSDW� GLOD\DQL� ROHK� KDOWH�
WHUGHNDW� GHQJDQ� MDUDN� PDNVLPXP� DGDODK� ���� PHWHU��
6HWHODK� PHQGDSDWNDQ� SHWD� VNDOD� SHOD\DQDQ� KDOWH�
UHQFDQD�� NHPXGLDQ� GLODNXNDQ� SHPEXDWDQ� VNDOD�
SHOD\DQDQ� KDOWH� UHQFDQD� GDQ� GL� RYHUOD\� NHPEDOL�
GHQJDQ� WLWLN� QDLN� WXUXQ� SHQXPSDQJ� VHKLQJJD�
GLGDSDWNDQ�SHUXEDKDQ�UDGLXV�SHOD\DQDQ�DQWDUD�PDVLQJ-
PDVLQJ�WLWLN�QDLN�GDQ�WXUXQ�WHUVHEXW� 

���3HPEDKDVDQ 

'DODP�SHQHOLWLDQ�LQL��MDULQJDQ�MDODQ�\DQJ�PDVXN�GDODP�
UXDQJ� OLQJNXS� DGDODK� MDODQ� GHQJDQ� KLHUDUNL� DUWHUL� GDQ�
NROHNWRU�� WHUGDSDW� EHEHUDSD� UXDV� MDODQ� DUWHUL� GDQ�
NROHNWRU� � \DQJ� GLODOXL� ROHK� ��� WUD\HN� DQJNXWDQ� NRWD��
'LQDV� 3HUKXEXQJDQ� 3URYLQVL� 6XODZHVL� 6HODWDQ� WHODK�

PHPEDQJXQ� VHEDQ\DN� ��� KDOWH� GL� .RWD� 0DNDVVDU�
KLQJJD� WDKXQ� ����� \DQJ� GLSUR\HNVLNDQ� PHQMDGL� KDOWH�
%57� 7UDQV� 0DPPLQDVDWD�� 6HEDUDQ� KDOWH� \DQJ�
GLEDQJXQ� SDGD� ��� UXDV� MDODQ� GL� .RWD� 0DNDVVDU�
NHPXGLDQ� DGD� \DQJ�RYHUODS�GHQJDQ� MDODQ� \DQJ�GLODOXL�
ROHK� DQJNXWDQ� NRWD�� /RNDVL� KDOWH� %57� LQLODK� \DQJ�
NHPXGLDQ� PHQMDGL� SULRULWDV� XWDPD� GDODP�
SHQJHPEDQJDQ�IDVLOLWDV�WUDQVSRUWDVL�PXOWLPRGD� 

7DEHO���EHULNXW�PHQXQMXNNDQ�UXDV�MDODQ�\DQJ�PHPLOLNL�
KDOWH� HNVLVWLQJ� GDQ� WUD\HN� DQJNXWDQ� NRWD� \DQJ�
PHODOXLQ\D� 

7HUGDSDW�HPSDW� UXDV� MDODQ�\DLWX�-DODQ�.DNDNWXD��-DODQ�
0HWUR� 7DQMXQJ� %XQJD�� -DODQ� 3HQJKLEXU� GDQ� -DODQ�
5DMDZDOL� \DQJ� PHPLOLNL� KDOWH� %57� DNDQ� WHWDSL� WLGDN�
GLODOXL� ROHK� DQJNXWDQ� NRWD�� +DO� LQL� NHPXGLDQ� \DQJ�
PHQMDGL� DODVDQ� NHHPSDW� UXDV� LQL� WLGDN� DNDQ� PHQMDGL�
ORNDVL�SULRULWDV�SHQJHPEDQJDQ�WUDQVSRUWDVL�PXOWLPRGD��
$NKLUQ\D�� NHPXGLDQ� WHUSLOLK� ��� UXDV� MDODQ� \DQJ� DNDQ�
PHQMDGL� IRNXV� VWXGL� SDGD� WXMXDQ-WXMXDQ� EHULNXWQ\D��
\DLWX� $�3� 3HWWDUDQL�� $KPDG� <DQL�� *XQXQJ�
%DZDNDUDHQJ��-HQGUDO�6XGLUPDQ��0DVMLG�5D\D��3HULQWLV�
.HPHUGHNDDQ�� 5DWXODQJL�� 5LEXUDQH�� 6XOWDQ� $ODXGGLQ��
8MXQJ�3DQGDQJ��GDQ�8ULS�6XPRKDUMR�� 

����$QDOLVLV�VNDOD�SHOD\DQDQ�KDOWH 

$QDOLVLV� VNDOD� SHOD\DQDQ� KDOWH� \DQJ� GLJXQDNDQ� SDGD�
SHQHOLWLDQ� LQL� DGDODK� PHQJJXQDNDQ� PHWRGH� DQDOLVLV�
PXOWLSOH� ULQJ� EXIIHU� GDODP� DSOLNDVL� 6,*�� 7HUGDSDW� ��
NHODV� SHPEDJLDQ� GDHUDK� SHOD\DQDQ� KDOWH� \DQJ� GLXNXU�
EHUGDVDUNDQ� MDUDN� �GDODP� VDWXDQ� PHWHU��� 5DGLXV� KDOWH�
\DQJ� GLJXQDNDQ� DGDODK� UDGLXV� �-���� PHWHU�� ���-����
PHWHU�� ���-����PHWHU�� ���-����PHWHU�� GDQ� OHELK� GDUL�
����PHWHU��$VXPVL�\DQJ�GLJXQDNDQ�DGDODK�NHPDPSXDQ�
EHUMDODQ� NDNL� PDQXVLD� DWDX� SHQXPSDQJ� GDUL� GDQ�
PHQXMX� KDOWH� DGDODK� PDNVLPXP� ���� PHWHU�� *DPEDU�
EHULNXW� PHQXQMXNNDQ� WLWLN� QDLN� WXUXQ� SHQXPSDQJ�
DQJNXWDQ� NRWD� \DQJ� GL� RYHUOD\� GHQJDQ� UDGLXV� VNDOD�
SHOD\DQDQ�KDOWH�� 

'DUL� *DPEDU� �� GLDWDV� NHPXGLDQ� GLODNXNDQ� WDEXODVL�
WHUKDGDS� MXPODK� SHQXPSDQJ� \DQJ� PDVXN� NH� GDODP�
UDGLXV�SHOD\DQDQ�KDOWH��%HULNXW�PHUXSDNDQ�UDGLXV�WLWLN�

7DEHO����-XPODK�VDPSHO�SHQHOLWLDQ 

1 
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1 
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1 
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7DEHO����3URSRUVL�VDPSHO�SHQHOLWLDQ 
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QDLN�GDQ�WXUXQ�SHQXPSDQJ�DQJNXWDQ�NRWD�WHUKDGDS�KDOWH�
HNVLVLWLQJ 

'DUL� 7DEHO� �� GLDWDV� GDSDW� GLOLKDW� EDKZD� MXPODK�
SHQXPSDQJ� DQJNXWDQ� NRWD� \DQJ� QDLN� GDQ� WXUXQ� GLOXDU�
GDULSDGD� UDGLXV� KDOWH� �OHELK� GDUL� ���� PHWHU�� VHEDQ\DN�
������ DWDX� KDPSLU� VHWHQJDK� GDUL� UHVSRQGHQ�� +DO� LQL�
EHUDUWL� KDOWH� HNVLVLWLQJ� VDDW� LQL� WLGDN� GDSDW� PHOD\DQL�
SHQXPSDQJ� VHFDUD� NHVHOXUXKDQ�� GLNDUHQDNDQ� WLWLN� QDLN�
WXUXQ� SHQXPSDQJ� \DQJ� MDXK� GDUL� UDGLXV� KDOWH�� ������
SHQXPSDQJ�LQL� MXJD�WLGDN�GDSDW�PHQMDGL�SRWHQVLDO�XQWXN�
KDOWH� HNVLVLWLQJ� GLNDUHQDNDQ� MDUDN� OHELK� GDUL� ���� PHWHU�
VXGDK� WLGDN� VHVXDL� GHQJDQ� VWDQGDU� NHPDPSXDQ� SHMDODQ�
NDNL��$SDELOD� DNDQ�PHODNXNDQ�SHUHQFDQDDQ�KDOWH�� GDSDW�
GLOLKDW� GDUL� WLQJNDW� NHSDGDWDQ� WLWLN� QDLN� GDQ� WXUXQ� KDOWH�
\DQJ�EHUDGD�GDODP�UDGLXV�OHELK�GDUL�����PHWHU� 

����3HQJHPEDQJDQ�NDZDVDQ�PXOWLPRGD 

5HQFDQD� SHQJHPEDQJDQ� NDZDVDQ� PXOWLPRGD�
EHUGDVDUNDQ� KDVLO� DQDOLVLV� VNDOD� SHOD\DQDQ� KDOWH� �UDGLXV�
QDLN�WXUXQ�SHQXPSDQJ��WHUKDGDS�KDOWH�HNVLVWLQJ�WHUGHNDW��
7LWLN� QDLN� GDQ� WXUXQ� SHQXPSDQJ� HNVLVLWLQJ� GLDVXPVLNDQ�
WLGDN� QDLN-WXUXQ� GL� KDOWH� HNVLVLWQJ� NDUHQD� VDDW� LQL� KDOWH�
HNVLVLWLQJ� HNVNOXVLI� KDQ\D� XQWXN� %57� 7UDQV�
0DPPLQDVDWD��6HKLQJJD�SHQXPSDQJ�DQJNXWDQ�NRWD�\DQJ�

7DEHO����5XDV�MDODQ�\DQJ�GLODOXL�ROHK�DQJNXWDQ�NRWD 

1DPD�-DODQ�\DQJ� 
0HPLOLNL�+DOWH 

7UD\HN�$QJNRW�\DQJ�PHODOXL 

$�3�3HWWDUDQL (��(� 

$KPDG�<DQL $��%��- 

*XQXQJ�%DZDNDUDHQJ &��'��(��+��,��6��%���)� 

-HQGUDO�6XGLUPDQ $��&��(��)��+��,��- 

.DNDNWXD WLGDN�DGD 

0HVMLG�5D\D &��'��(��+��,��6��%���)� 

0HWUR�7DQMXQJ�%XQJD WLGDN�DGD 

3HQJKLEXU WLGDN�DGD 

3HULQWLV�.HPHUGHNDDQ '��6��%���&���(���)���: 

5DMDZDOL WLGDN�DGD 

5DWXODQJL %��)��- 

5LEXUDQH $ 

6XOWDQ�$ODXGGLQ $��- 

8MXQJ�3DQGDQJ % 

8ULS�6XPRKDUMR &��'��+��,��6��%���&���)� 

 

*DPEDU����3HWD�6NDOD�3HOD\DQDQ�+DOWH�WHUKDGDS� 
1DLN-7XUXQ�3HQXPSDQJ 

7DEHO�����5DGLXV�WLWLN�QDLN-WXUXQ�SHQXPSDQJ 

5DGLXV 
1DLN 7XUXQ 5DWD-UDWD 

-XPODK 3HUVHQWDVH -XPODK 3HUVHQWDVH -XPODK 3HUVHQWDVH 
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7RWDO ��� ������ ��� ������ ��� ������ 

QDLN� GDQ� WXUXQ� GL� UDGLXV� KDOWH� LQL� GLPDVXNNDQ�PHQMDGL�
NDWHJRUL� SRWHQVLDO� SHQXPSDQJ�� -XPODK� SRWHQVLDO�
SHQXPSDQJ� \DQJ� DGD� EHUGDVDUNDQ� KDOWH� HNVLVWLQJ�
WHUGDSDW�SDGD�7DEHO��� 

%HUGDVDUNDQ� WDEHO� GLDWDV�� EHEHUDSD� DOWHUQDWLI� NDZDVDQ�
SHQJHPEDQJDQ� WUDQVSRUWDVL� PXOWLPRGD� EHUEDVLV� SDGD�
KDOWH� HNVLVLWQJ� VHFDUD� EHUXUXWDQ� PHQXUXW� SRWHQVLDO�
SHQXPSDQJ� \DQJ� WHUEHVDU� DGDODK� +DOWH� .DUHERVL� /LQN�
GL� -DODQ� $KPDG� <DQL�� +DOWH� 3HUXP� 'DPUL�� +DOWH�
.RPSOHNV�.DUXZLVL��+DOWH�*UDKD�3HQD��+DOWH� /LWKD�	�
&R� GL� -DODQ� 8ULS� 6XPLKDUMR�� +DOWH� 0DVMLG� 5D\D� GDQ�
0DVMLG�$O-0DUND]�GL�-DODQ�0DVMLG�5D\D��VHUWD�+DOWH�56�
3HODPRQLD�GL�-DODQ�6XGLUPDQ� 

����3HUHQFDQDDQ�ORNDVL�KDOWH�EDUX 

3HUHQFDQDDQ� ORNDVL� KDOWH� EDUX�� NKXVXVQ\D� XQWXN�
SHQXPSDQJ�DQJNXWDQ�NRWD�GLUHQFDQDNDQ�SDGD�UXDV-UXDV�
MDODQ� DWDX� NDZDVDQ� \DQJ� EHUDGD� GLOXDU� UDGLXV� KDOWH�
HNVLVLWLQJ�� +DO� LQL� GLODNXNDQ� NDUHQD� SDGD� VXEEDE�
VHEHOXPQ\D�� KDOWH� HNVLVLWLQJ� \DQJ� VDDW� LQL� KDQ\D�
GLSHUXQWXNNDQ� XQWXN� SHQXPSDQJ� %57�
7UDQVPDPPLQDVDWD� DNDQ� GLUHQFDQDNDQ� DJDU� GDSDW�
GLJXQDNDQ� MXJD�XQWXN�SHQXPSDQJ�DQJNXWDQ�NRWD��2OHK�
NDUHQD� SHPHULQWDK� 3URYLQVL� 6XODZHVL� 6HODWDQ� WHODK�
PHPEDQJXQ� KDOWH� SDGD� VHPXD� UXDV� MDODQ� \DQJ� GLODOXL�
ROHK� %57� 7UDQVPDPPLQDVDWD�� UHQFDQD� KDOWH� EDUX� LQL�
GDSDW�GLNKXVXVNDQ�XQWXN�SHQXPSDQJ�DQJNXWDQ�NRWD� 
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7DEHO����-XPODK�SRWHQVLDO�SHQXPSDQJ�KDOWH 

1DPD�+DOWH 
-XPODK�3HQXPSDQJ 

1DLN 7XUXQ 7RWDO 

.DUHERVL�/LQN �� �� �� 

3HUXP�'DPUL �� � �� 

.RPS�.DUXZLVL �� � �� 

*UDKD�3HQD � � �� 

0HVMLG�5D\D � � �� 

/LWKD�	�&R � � �� 

56�3HODPRQLD �� � �� 

0HVMLG�$O-0DUND] � � �� 

*DPEDU����3HWD�NHSDGDWDQ��GHQVLW\��SHQXPSDQJ�\DQJ� 
WLGDN�WHUOD\DQL�KDOWH 

7DEHO����5HQFDQD�SHQDPEDKDQ�KDOWH�GDQ�WHPSDW�SHPEHUKHQWLDQ 

1R 1DPD�.DZDVDQ�5XDV�-DODQ -HQLV 

� 3DVDU�%XWXQJ +DOWH 

� 7RGGRSSXOL 7HPSDW�3HPEHUKHQWLDQ 

� 7DPDODWH 7HPSDW�3HPEHUKHQWLDQ 

� 6XOWDQ�$ODXGGLQ��VDWX�DUDK� +DOWH 

� .XPDOD +DOWH 

� $EG�.DGLU-'J�1JHSSH 7HPSDW�3HPEHUKHQWLDQ 

� 'DHQJ�7DWD 7HPSDW�3HPEHUKHQWLDQ 

� $EG�'J�6LUXD-5DFLQJ�&HQWHU 7HPSDW�3HPEHUKHQWLDQ 

� 3HUXPQDV�$QWDQJ +DOWH�GDQ�7HPSDW�3HPEHUKHQWLDQ 

�� 0DNDVVDU�0DOO +DOWH 

  

*DPEDU����.RQGLVL�KDOWH�HNVLVLWQJ 

*DPEDU����&RQWRK�WHPSDW�SHPEHUKHQWLDQ��73%�GL�/RQGRQ��7RN\R��GDQ�6HRXO 
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3HUHQFDQDDQ� ORNDVL� KDOWH� EDUX� EHUGDVDUNDQ� WLWLN� QDLN-
WXUXQ�SHQXPSDQJ�\DQJ�WLGDN�WHUOD\DQL�DWDX�EHUDGD�GLOXDU�
UDGLXV� KDOWH� HNVLVWLQJ�� %HULNXW� PHUXSDNDQ� SHWD� GHQVLW\�
�NHSDGDWDQ�� WLWLN� QDLN-WXUXQ� SHQXPSDQJ� DQJNXWDQ� NRWD�
\DQJ�EHOXP�WHUOD\DQL�ROHK�KDOWH�HNVLVLWLQJ�� 

%HUGDVDUNDQ�*DPEDU���GLDWDV��VHPDNLQ�EHUZDUQD�WHUDQJ�
WLWLN-WLWLN� WHUVHEXW� PDND� MXPODK� SHQXPSDQJ� \DQJ� QDLN-
WXUXQ� GL� ZLOD\DK� WHUVHEXW� MXJD� VHPDNLQ� EDQ\DN�� 2OHK�
NDUHQD� LWX�� VHPDNLQ� WHUDQJ� ZDUQD� WLWLN� WHUVHEXW� PDND�
NDZDVDQ� WHUVHEXW� MXJD� PHQMDGL� SULRULWDV� GDODP�
SHUHQFDQDDQ� KDOWH� EDUX�� %HULNXW� PHUXSDNDQ� UXDV� MDODQ�
\DQJ� PHQMDGL� SULRULWDV� GDODP� SHQ\HGLDDQ� DWDX�
SHPEDQJXQDQ� KDOWH� EHUGDVDUNDQ� WLWLN� QDLN-WXUXQ�
SHQXPSDQJ���7DEHO���� 

'LOLKDW� GDUL� NRQGLVL� HNVLVWLQJ� UXDV� MDODQ� SDGD� ��� ORNDVL�
WHUSLOLK��EHEHUDSD� UXDV� MDODQ� WLGDN�PHPXQJNLQNDQ�XQWXN�
GLEDQJXQ� KDOWH� NDUHQD� OHEDU� MDODQ� \DQJ� WLGDN� PHPDGDL��
-LND�GLEDQJXQ�KDOWH�PDND�GLSHUNLUDNDQ�DNDQ�PHQJDPELO�
EDGDQ� MDODQ� DWDX� WURWRDU��2OHK� NDUHQD� LWX�� DOWHUQDWLI� ODLQ�
\DQJ� GLWDZDUNDQ� DGDODK� GHQJDQ� PHPEXDW� XNXUDQ� KODWH�
\DQJ� OHELK� NHFLO� DWDX� PHPEXDW� WHPSDW� SHPEHUKHQWLDQ�
VDMD�� DJDU� SHQXPSDQJ� WHWDS� QDLN-WXUXQ� GL� WHPSDW� \DQJ�
GLWHQWXNDQ� VHUWD� DQJNXWDQ� NRWD� WLGDN� EHUKHQWL�
VHPEDUDQJDQ�� 7HPSDW� SHPEHUKHQWLDQ� VHFDUD� ILVLN� DNDQ�
OHELK� NHFLO� GLEDQGLQJNDQ� KDOWH�� NDUHQD� NRQVHS� WHPSDW�
SHPEHUKHQWLDQ� KDQ\D� EHUXSD� PDUND� GDQ� UDPEX� VDMD��
0HVNLSXQ� KDQ\D� UDPEX� GDQ� PDUND�� WHPSDW�
SHPEHUKHQWLDQ� MXJD� OHJDO� DWDX� GDSDW� GLJXQDNDQ� VHEDJDL�
WHPSDW�QDLN�WXUXQ�SHQXPSDQJ���*DPEDU���GDQ�*DPEDU�
��� 

���.HVLPSXODQ� 

�� 5XDV� MDODQ� \DQJ� GDSDW� PHQMDGL� SHQJHPEDQJDQ�
PXOWLPRGD�EHUGDVDUNDQ�EHEHUDSD�RYHUOD\�SHWD�DGDODK�
SDGD����UXDV�MDODQ�\DLWX�$�3�3HWWDUDQL��$KPDG�<DQL��
*XQXQJ� %DZDNDUDHQJ�� -HQGUDO� 6XGLUPDQ�� 0DVMLG�
5D\D�� 3HULQWLV� .HPHUGHNDDQ�� 5DWXODQJL�� 5LEXUDQH��
6XOWDQ� $ODXGGLQ�� 8MXQJ� 3DQGDQJ�� GDQ� 8ULS�
6XPRKDUMR�� $GDSXQ� MLND� GLODNXNDQ� SHQGHNDWDQ�
EHUEDVLV�KDOWH�GDQ� WLWLN�QDLN� WXUXQ�SHQXPSDQJ�� IRNXV�
SHQJHPEDQJDQ� IDVLOLWDV� PXOWLPRGD� GDSDW� GLODNXNDQ�
SDGD� �� UXDV� MDODQ� \DLWX� -DODQ� $KPDG� <DQL� �+DOWH�
.DUHERVL� /LQN��� -DODQ�8ULS� 6XPLKDUMR� �+DOWH� 3HUXP�
'DPUL��+DOWH�.RPSOHNV�.DUXZLVL��+DOWH�*UDKD�3HQD��
GDQ� +DOWH� /LWKD� 	� &R�� -DODQ� 0DVMLG� 5D\D� �+DOWH�
0DVMLG� 5D\D� GDQ� +DOWH� $O-0DUND]��� GDQ� -DODQ�
6XGLUPDQ��+DOWH�56�3HODPRQLD��� 

�� -XPODK� SHQXPSDQJ� DQJNXWDQ� NRWD� \DQJ� QDLN� GDQ�
WXUXQ� GLOXDU� GDULSDGD� UDGLXV� KDOWH� �OHELK� GDUL� ����
PHWHU�� VHEDQ\DN��������6LVDQ\D� VHEHVDU�������QDLN�
GDQ� WXUXQ� SDGD� UDGLXV� KDOWH� HNVLVLWLQJ�� $NDQ� WHWDSL�
SDGD� VDDW� LQL�� KDOWH� HNVLVWLQJ� PDVLK� EHOXP� GDSDW�
GLJXQDNDQ� XQWXN� SHQXPSDQJ� DQJNXWDQ� NRWD�
GLNDUHQDNDQ� KDOWH� \DQJ� DGD� PDVLK� GLUHQFDQDNDQ�
NKXVXV�XQWXN�%57�7UDQVPDPPLQDVDWD�VDMD� 

�� 'DODP�XSD\D�XQWXN�PHQLQJNDWNDQ�SHOD\DQDQ�NHSDGD�
PDV\DUDNDW� NKXVXVQ\D� SHQJJXQD� DQJNXWDQ� XPXP��
GDSDW� GLUHQFDQDNDQ� KDOWH� DWDX� WHPSDW� SHPEHUKHQWLDQ�
EDUX� VHEDJDL� WHPSDW� \DQJ� OHJDO� XQWXN� QDLN-WXUXQ�
SHQXPSDQJ�� /RNDVL� NDZDVDQ� DWDX� UXDV� MDODQ� \DQJ�
WHUSLOLK� XQWXN� GLUHQFDQDNDQ� KDOWH� DWDX� WHPSDW�

SHPEHUKHQWLDQ� WHUVHEXW� DGDODK� .DZDVDQ� 3DVDU�
%XWXQJ�� -DODQ� 7RGGRSSXOL�� -DODQ� 7DPDODWH�� -DODQ�
6XOWDQ�$ODXGGLQ��VDWX�DUDK���-DODQ�.XPDOD��.DZDVDQ�
3HUWLJDDQ� -DODQ� $EG� .DGLU-'J� 1JHSSH�� -DDODQ�
'DHQJ�7DWD��.DZDVDQ�3HUWLJDDQ�-DODQ�$EG�'J�6LUXD
-5DFLQJ� &HQWHU�� .DZDVDQ� 3HUXPQDV� $QWDQJ� GDQ�
.DZDVDQ�0DNDVVDU�0DOO� 

'DIWDU�3XVWDND 

$QJHODOLD�5R]D��GNN��������.RPSHWLVL�0RGD�$QJNXWDQ�
8PXP� 'DUDW� �.RULGRU� .RWD� 3DGDQJ� 3DQMDQJ-
3DGDQJ�� 6XPDWHUD� %DUDW�� -XUQDO� 5DFLF�� 5DE�
&RQVWUXFWLRQ�5HVHDUFK��YROXPH����LVX����KDODPDQ�
��-���� 

&KDLUL�� 0�� GNN�� ������ 3HUHQFDQDDQ� ,QWHJUDVL� /D\DQDQ�
2SHUDVLRQDO�$QWDU�0RGD�5DLOEXV�GDQ�$QJNXWDQ�
8PXP� GL� .RWD� 3DGDQJ�� -XUQDO� 5HND\DVD� 6LSLO�
�-56-81$1'�� 9RO�� ��� 1R�� ��� )HEUXDUL� ������
-XUXVDQ� 7HNQLN� 6LSLO�� )DNXOWDV� 7HNQLN��
8QLYHUVLWDV�$QGDODV��8QDQG���3DGDQJ 

&KDQGUD��6�HW�DO��������3URFHGLD�(QJLQHULQJ�1R�����+DO�
���-������³$�0DXOWLPRGDO�7UDQVSRUWDWLRQ�6FRUH�
WR� (YDOXDWH� ,QIUDVWUXFWXUH� 6XSSO\-'HPDQG� IRU�
&RPPXWHUV´��7H[DV��86$� 

&RUWHV�� &KULVWLDQ� (��� 'LD]�� 6HUJLR� -DUD�� 7LUDFKLQL��
$OHMDQGUR� �������� ³,QWHJUDWLQJ� 6KRUW� 7XUQLQJ�
DQG�'HDGKHDOLQJ�LQ�7KH�2SWLPL]DWLRQ�RI�7UDQVLW�
6HUYLFHV´��7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�$��9RO��
����KDO�����-���� 

'HPL�� '� GNN�� ������ 3HQHQWXDQ� /RNDVL� +DOWH� %XV�
6HNRODK� GL� .RWD� %HQJNXOX� 0HQJJXQDNDQ�
0HWRGH�)X]]\�0XOW\�&ULWHULD�'HFLVVLRQ�0DNLQJ�
�)0&'0���-XUQDO�,QIRUPDWLND�5HNXUVLI�3URJUDP�
6WXGL� 7HNQLN� ,QIRUPDWLND� )DNXOWDV� 7HNQLN�
8QLYHUVLWDV�%HQJNXOX��%HQJNXOX� 

'HZL� 6XVZDWL�� GNN�� ������ $QDOLVD� 3UREDELOLWDV�
3HPLOLKDQ� 0RGD� $QWDUD� 0RELO� 3ULEDGL��
$QJNXWDQ�8PXP�0LQLEXV�$F��'DQ�0LQLEXV�1RQ�
$F��6WXGL�.DVXV�%��$FHK-/KRNVHXPDZH���-XUQDO�
7HNQLN� 6LSLO� 8QLYHUVLWV� 6\LDK� .XDOD� 9ROXPH� ��
6SHFLDO� ,VVXH�� 1RPRU� ��� 6HSWHPEHU� ������
+DODPDQ��-��� 

+DGDV��<��GDQ�$��&HGHU����������'HILQLWLRQ�RI�3ODQQHG�
DQG� 8QSODQQHG� 7UDQVIHU� RI� 3XEOLF� 7UDQVSRUW�
6HUYLFH� DQG�8VHU�'HFLVLRQ� WR�8VH�5RXWHV�:LWK�
7UDQVIHUV��-RXUQDO�RI�3XEOLF�7UDQVSRUWDWLRQ��1HZ�
=HDODQG 

+DGDV�� <�� GDQ� 3�� 5DQMLWNDU�� ��������0RGHOLQJ� 3XEOLF-
7UDQVLW� &RQQHFWLYLW\� :LWK� 6SDWLDO� 4XDOLW\-
RI7UDQVIHU� 0HDVXUHPHQW�� -RXUQDO� RI� 7UDQVSRUW�
*HRJUDSK\� 

,QVWLWXWH� IRU� 7UDQVSRUWDWLRQ� DQG� 'HYHORSPHQW� 3ROLF\��
������3HGRPDQ�,QWHJUDVL�$QWDUPRGD��-DNDUWD� 

,VDDF�6�GDQ�0LFKDHO�:%��������+DQGERRN�LQ�5HVHDUFK�
DQG�HYDOXDWLRQ��&DOLIRUQLD��(GLWV�3XEOLVKHUV� 
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.U\JVPDQ��6����������$FWLYLW\�DQG�7UDYHO�&KRLFH�V��LQ�
0XOWLPRGDO� 3XEOLF� 7UDQVSRUW� 6\VWHPV�� 3K'�
'LVVHUWDWLRQ�� WKH�8UEDQ� DQG�5HJLRQDO�5HVHDUFK�
&HQWUH�8WUHFKW��858���8WUHFKW� 

0DL\R]]L�&KDLUL�� GNN�� 3HUHQFDQDDQ� ,QWHJUDVL� /D\DQDQ�
2SHUDVLRQDO� $QWDUPRGD�5DLOEXV� GDQ�$QJNXWDQ�
8PXP� GL� .RWD� 3DGDQJ�� -XUQDO� 5HND\DVD� 6LSLO�
�-56-81$1'�� 9RO�� ��� 1R�� ��� )HEUXDUL� ������
3DGDQJ 

0XKDPPDG�5LGKD�.DVLP�� ������3HQLQJNDWDQ�.LQHUMD�
3HOD\DQDQ� GDQ� .LQHUMD� 2SHUDVLRQDO� $QJNXWDQ�
8PXP� 'DUDW� GHQJDQ� .RQVHS� 0XOWLPRGD� GL�
.RWD� 0DNDVVDU�� 7KHVLV� -XUXVDQ� 3HUHQFDQDDQ�
:LOD\DK� GDQ� .RWD�� 8QLYHUVLWDV� %UDZLMD\D��
0DODQJ� 

0XUUD\�� $�7�� �������� 6WUDWHJLF� $QDO\VLV� RI� 3XEOLF�
7UDQVSRUW� &RYHUDJH�6RFLR-(FRQRPLF� 3ODQQLQJ�
6FLHQFHV��%HUOLQ� 

1HXPDQQ�� $�� GDQ� 1DJHO�� .�� �������� $� SDUDWUDQVLW-
LQVSLUHG� HYROXWLRQDU\� SURFHVV� IRU� SXEOLF� WUDQVLW�
QHWZRUN� GHVLJQ�� $QQXDO� 0HHWLQJ� 3UHSULQW-
bKQOLFKH�$UWLNHO–$OOH���9HUVLRQHQ��%HUOLQ� 

1HV�� 5�� �������� 'HVLJQ� RI� 0XOWLPRGDO� 7UDQVSRUW�
1HWZRUN�� D� KLHUDUFKLFDO� DSSURDFK�� 75$,/�
7KHVLV� 6HULHV�� 'HOIW� 8QLYHUVLW\� 3UHVV�� 7KH�
1HWKHUODQGV� 

2NLWD� 6LV\� 7LDUD�� GNN�� ������ .RQHNWLYLWDV� ,QWHUPRGD�
SDGD� 3HQJHPEDQJDQ� 6WDVLXQ� 0DQJJDUDL� \DQJ�
%HUEDVLV�7UDQVLW�2ULHQWHG�'HYHORSPHQW�� -XUQDO�
7UDQVSRUWDVL�0XOWLPRGD�9ROXPH����1RPRU�����
'HVHPEHU������+DODPDQ����–����� 

6DOLDUD��.�� ������7UDQVSRUWDWLRQ�5HVHDUFK� 3URFHGLD� ��
+DO� ���-���� �� ³3XEOLF� 7UDQVSRUW� ,QWHJUDWLRQ� ��
7KH� &DVH� 6WXG\� RI� 7KHVVDORQLNL�� *UHHFH´��
0XQLFK��*HUPDQ\ 

6KULYDVWDYD�� 3� GDQ� 2¶0DKRQ\�� 0�� ������ -RXUQDO�
(XURSLDQ� 7UDQVSRUW� 1R� ��� +DO� ��-��� ��
³0RGHOOLQJ�DQ�,QWHJUDWHG�3XEOLF�7UDQVSRUWDWLRQ�
6\VWHP� –� $� &DVH� 6WXG\� LQ� 'XEOQL�� ,UHODQG´��
'XEOLQ 

6NLQQHU�� 3RWWHU�� �������� 3XEOLF� 7UDQVSRUW� 6\VWHP��
/DQGRU��/RQGRQ� 

6SHN�� 6�� &�� 9DQ� 'HU�� �������� 7KH� 'HYHORSPHQW� RI�
$UFKLWHFWXUDO� 'HVLJQ� 7KHRU\� 6SHFLILFDOO\�
'LUHFWHG� DW� ,QWHUPRGDO� 7UDQVIHU� %XLOGLQJ� IRU�
0XOWLPRGDO� 3DVVHQJHU� 7UDQVSRUWDWLRQ�� 3K'�
7KHVLV��'HOIW�8QLYHUVLW\��7KH�1HWKHUODQGV� 

:LERZR�� +� GNN�� ������ 3HPRGHODQ� 6HW� &RYHULQJ�
3UREOHP� GDODP� 3HQHQWXDQ� /RNDVL� +DOWH� %XV�
5DSLG� 7UDQVLW� �%UW�� SDGD� .RULGRU� 5DMDEDVD-
6XNDUDMD�GL�.RWD�%DQGDU�/DPSXQJ 


