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6LVWHP� DJURIRUHVWUL� WUDGLVLRQDO� PHUXSDNDQ�
VLVWHP�SHUWDQLDQ�\DQJ�VXGDK�EHUXPXU�UDWXVDQ�WDKXQ�
GDQ� PHQMDGL� PRGHO� SHUWDQLDQ� SHQWLQJ� GL� GXQLD��
WHUXWDPD� GL� ZLOD\DK� WURSLV� GDQ� VXEWURSLV�� 6LVWHP�
DJURIRUHVWUL�WUDGLVLRQDO�PHQGDWDQJNDQ�NHXQWXQJDQ�
VHFDUD� HNRQRPL�� HNRORJL�� GDQ� VRVLDO� EXGD\D� EDJL�

NRPXQLWDV� SHQJHORODQ\D� �7RUUHV�� 0D]D�� $JXLUUH��
+LQRMRVD�� 	� *�QWHU�� ������ :HLZHL�� :HQKXD��
0RXFKHQJ��	�)XOOHU���������0LVDOQ\D��DJURIRUHVWU\�
EHUEDVLV� WDQDPDQ� PDQJJD� � VS�� GL�0DQJLIHUD�
%DQJODGHVK�WHODK�PHQ\HODPDWNDQ�SDUD�SHWDQL�\DQJ�
PLQLP� ODKDQ� GDUL� NHPLVNLQDQ� UHODWLI � �5DKPDQ��
,PDP�� 6QHOGHU�� 	� 6XQGHUODQG�� ������� 3DGD�
NRPXQLWDV� 'D\DN� GL� .DOLPDQWDQ� GLNHQDO� VLVWHP�
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%DODL�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�/LQJNXQJDQ�+LGXS�GDQ�.HKXWDQDQ�.XSDQJ��
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$JURIRUHVWU\�LV�RQH�RI �WKH�SRSXODU�ODQG�PDQDJHPHQW�V\VWHPV�LQ�,QGRQHVLD��7KH�V\VWHP�KHOSV�WKH�IDUPHUV�WR�LQFUHDVH�DJULFXOWXUDO�
SURGXFWLRQ��VRFLDO�OLIH��DQG�HFRORJLFDO�VWDELOLW\��7UDGLWLRQDO�FRPPXQLW\�LQ�6XPED�KDG�EHHQ�LPSOHPHQWLQJ�DJURIRUHVWU\�IRU�D�ORQJ�WLPH��
NQRZQ�DV�.DOLZX�DQG�DV�D�SDUW�RI �WKH�LQGLJHQRXV�NQRZOHGJH��.DOLZX�DV�D�V\VWHP�LV�FRQVWUXFWHG�VRFLDOO\�WKURXJK�DQ�LQWHQVLYH�LQWHUDFWLRQ�
EHWZHHQ�ORFDO�SHRSOH�DQG�LWV�HQYLURQPHQW�DQG�WUDQVPLWWHG�IURP�JHQHUDWLRQ�WR�JHQHUDWLRQ��7KLV�VWXG\�DLPHG�WR�DVVHV�VRFLRORJLFDO�DVSHFWV�LQ�
EHKLQG�.DOLZX�SUDFWLFHV��ZKLFK�DOOHJHGO\�EHFRPH�NH\�IDFWRU�WKH�VXVWDLQDELOLW\�RI �WKLV�V\VWHP�VRFLDOO\��H[LVW�XQWLO�QRZ��7KH�VWXG\�ZDV�
FRQGXFWHG�IRU�D�\HDU�LQ������LQ�WKH�:DLPDQJXUD�9LOODJH��6XPED�,VODQG��$V�VRFLDO�UHVHDUFK��GDWD�ZDV�FROOHFWHG�WKURXJK�VRFLDO�VXUYH\�RQ�
��� UHVSRQGHQWV�� LQ�GHSWK� LQWHUYLHZ�� REVHUYDWLRQ�� DQG� OLWHUDWXUH� UHYLHZ��'DWD� ZDV� DQDO\]HG� E\� XVLQJ� TXDQWLWDWLYH� DQG� TXDOLWDWLYH�
SURFHGXUHV��7KH�UHVXOWV�LQGLFDWHG�WKDW�VRFLRORJLFDOO\��.DOLZX�DV�DQ�DXWKHQWLF�NQRZOHGJH�RI �ODQG�PDQDJHPHQW�V\VWHP�SDVVHG�RQ�IURP�
JHQHUDWLRQ�WR�JHQHUDWLRQ�DQG�FRQVWUXFWHG�DORQJ�ZLWK�WKH�VRFLR�KLVWRULFDO�SUDFWLFHV�E\�WKH�ORFDO�SHRSOH�RI �6XPED��6RFLDO�QRUPV��DGKHUHQFH�WR�
WUDGLWLRQDO�YDOXHV��DUUDQJHPHQW�RI �ODERXU�V\VWHPV��FRQIOLFW�PDQDJHPHQW��DQG�VRFLDO�LQVWLWXWLRQ�RI �IDUPHU�JURXS�EHFDPH�VRFLDO�IDFWRUV�WKDW�
SOD\�VLJQLILFDQW�UROH�WR�PDNH�NDOLZX�VXVWDLQDEOH�

.H\ZRUGV $JURIRUHVWU\��WUDGLWLRQDO��.DOLZX��VRFLRORJLFDO�SHUVSHFWLYH��6XPED���

$%675$.

$JURIRUHVWUL�PHUXSDNDQ�VDODK�VDWX�VLVWHP�SHQJHORODDQ�ODKDQ�\DQJ�SRSXOHU�GL�,QGRQHVLD�WHUXWDPD�GL�GDHUDK�
EHUODKDQ� NULWLV� GDQ� NHULQJ�� 6LVWHP� LQL� VDQJDW�PHPEDQWX�PDV\DUDNDW� GHVD� XQWXN�PHQJRSWLPDONDQ� SHPDQIDDWDQ�
ODKDQQ\D�PHODOXL� IXQJVL� HNRQRPL�� HNRORJL�� GDQ� VRVLDO� EXGD\D��0DV\DUDNDW� WUDGLVLRQDO� 6XPED�PHQJHQDO� VLVWHP�
DJURIRUHVWUL�GHQJDQ�QDPD� ��6LVWHP�LQL�WHODK�GLWHUDSNDQ�VHMDN�ODPD�GDQ�PHUXSDNDQ�EDJLDQ�GDUL�SHQJHWDKXDQ�DVOL�.DOLZX
PDV\DUDNDW�6XPED�GDODP�PHQJHOROD�ODKDQ�VHFDUD�WXUXQ�WHPXUXQ��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJNDML�DVSHN�
VRVLRORJLV�GL�EDOLN�SUDNWHN� � \DQJ�GLVLQ\DOLU�PDQMDGL� IDNWRU�SHQHQWX�NHOHVWDULDQ� VLVWHP� LQL�GDUL� JHQHUDVL�NH�.DOLZX
JHQHUDVL��3HQHOLWLDQ�GLODNXNDQ�VHODPD�VHWDKXQ�SDGD������GL�'HVD�:DLPDQJXUD��3XODX�6XPED��3HQJXPSXODQ�GDWD�
GLODNXNDQ�PHODOXL�VXUYHL�VRVLDO�WHUKDGDS����UHVSRQGHQ��ZDZDQFDUD��REVHUYDVL��GDQ�VWXGL�SXVWDND��'DWD�GDQ�LQIRUPDVL�
\DQJ�WHUNXPSXO�GLDQDOLVLV�VHFDUD�NXDQWLWDWLI �GDQ�NXDOLWDWLI��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�VHFDUD�VRVLRORJLV��
.DOLZX�PHUXSDNDQ�VHEXDK�VLVWHP�SHQJHWDKXDQ�SHQJHORODDQ�ODKDQ�\DQJ�RWHQWLN�GDQ�WHUZDULVNDQ�VHFDUD�WXUXQ�WHPXUXQ�
SDGD�PDV\DUDNDW�6XPED��.DLGDK�NDLGDK�VRVLDO��NHWDDWDQ�SDGD�QLODL�WUDGLVLRQDO��SHPEDJLDQ�NHUMD��PDQDMHPHQ�NRQIOLN��
GDQ�OHPEDJD�VRVLDO�NHORPSRN�WDQL�PHQMDGL�IDNWRU�VRVLDO�\DQJ�PHQRSDQJ�NHEHUODQMXWDQ� �GL�WHQJDK�PDV\DUDNDW�.DOLZX

.DWD�NXQFL��$JURIRUHVWUL��WUDGLVLRQDO�� ��SHUVSHNWLI �VRVLRORJLV��6XPED�.DOLZX
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7LQMDXDQ� VRVLRORJLV� WHUKDGDS� SUDNWHN�
DJURIRUHVWUL� WUDGLVLRQDO�� VHSHUWL� KDOQ\D� ��.DOLZX
PDVLK�EHOXP�EDQ\DN�GLELFDUDNDQ�� VHKLQJJD�SDWXW�
GLPXQFXONDQ�SHUWDQ\DDQ��UHDOLWDV�VRVLRORJLV�VHSHUWL�
DSD�\DQJ�PHQ\HEDENDQ�VHEXDK�VLVWHP�DJURIRUHVWUL�
.DOLZX� ELVD� WHWDS� OHVWDUL"� 7XMXDQ� SHQHOLWLDQ� LQL�
DGDODK�PHQJNDML� �UHDOLWDV�VRVLDO�\DQJ�WHUNRQVWUXNVL�
VHFDUD� VRVLRORJLV� GL� EDOLN� SUDNWHN� SDGD�.DOLZX�
PDV\DUDNDW� 6XPED�� 6DVDUDQQ\D� SHQHOLWLDQ� LQL�
DGDODK� WDIVLU� VRVLDO� DWDV� SUDNWHN� � EHVHUWD�NDOLZX
IDNWRU�IDNWRU�VRVLDO�\DQJ�PHQRSDQJ�NHEHUODQMXWDQ�
NDOLZX�SDGD�PDV\DUDNDW�6XPED�
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$�� 7HPSDW�GDQ�:DNWX�3HQHOLWLDQ�

3HQHOLWLDQ� GLODNVDQDNDQ� VHODPD� VHWDKXQ� SDGD�
WDKXQ� ����� GL� 'HVD� :DLPDQJXUD�� .HFDPDWDQ�
:HZHZD� %DUDW�� .DEXSDWHQ� 6XPED� %DUDW� 'D\D��
3URYLQVL� 177�� /RNDVL� WHUVHEXW� GLSLOLK� DWDV�
SHUWLPEDQJDQ� EDQ\DNQ\D� MXPODK� VHEDUDQ� .DOLZX�
\DQJ� GLNHOROD� PDV\DUDNDW�� DNVHVLELOLWDV�� GDQ�
GLQDPLND� VRVLDO� PDV\DUDNDW� GDODP� SHQJHORODDQ�
NDOLZX�

%� 3HQJXPSXODQ�'DWDG

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� HPSDW� PHWRGH�
SHQJXPSXODQ�GDWD�� ��PHWRGH�VXUYHL�PHODOXL�3HUWDPD
PHZDZDQFDUDL�UHVSRQGHQ�PHQJJXQDNDQ�NXLVLRQHU�
�6LQJDULPEXQ� 	� (IIHQGL�� ������� 5HVSRQGHQ�
GLWHQWXNDQ�VHFDUD� �GHQJDQ�MXPODK�VDPSHO�SXUSRVLYH
VHEDQ\DN� ��� UHVSRQGHQ� �Q�  � ����� 5HVSRQGHQ�
PHUXSDNDQ� SDUD� SHWDQL� \DQJ� WHUOLEDW� GDODP�
SHQJHORODDQ� VHFDUD� EHUNHORPSRN�� �.DOLZX� .HGXD
DGDODK� PHWRGH� ZDZDQFDUD� PHQGDODP� �LQ�GHSWK�
LQWHUYLHZ�� \DQJ� GLODNXNDQ� WHUKDGDS� QDUDVXPEHU�
NXQFL�� ���\DLWX�RUDQJ�RUDQJ�\DQJ�PHPLOLNL�NH\�SHUVRQ
SHQJHWDKXDQ�PHQGDODP� WHQWDQJ� GL� DQWDUD�.DOLZX�
SRSXODVL��0HUHND�DGDODK�WRNRK�WRNRK�PDV\DUDNDW�
�NHWXD� NHORPSRN� WDQL�� WRNRK� DJDPD�� GDQ� WRNRK�
DGDW��GDQ�DSDUDWXU�GHVD�� ��GHQJDQ�PHODNXNDQ�.HWLJD
PHWRGH� SHQFDWDWDQ� VDDW� REVHUYDVL� GL� ODSDQJDQ��
.HHPSDW� GLODNXNDQ� SHQGRNXPHQWDVLDQ� WHUKDGDS�
OLWHUDWXU��EDLN�PHGLD�LOPLDK�PDXSXQ�SRSXOHU�VHSHUWL�
MXUQDO�SHQHOLWLDQ��PDMDODK�LOPLDK��VXUDW�NDEDU��PHGLD�
LQWHUQHW��GDQ�OLWHUDWXU�ODLQQ\D�MXJD�GLODNXNDQ�XQWXN�
PHPSHUNXDW�WLQMDXDQ�OLWHUDWXU�

SHUWDQLDQ�WUDGLVLRQDO�EHUEDVLV�NHOXDUJD�DWDX� �.DOHND
\DQJ� PDPSX� PHQMDJD� NHDQHNDUDJDPDQ� KD\DWL�
VHNDOLJXV� PHOHVWDULNDQ� QLODL�QLODL� VRVLDO� EXGD\D�
�5DKX��+LGD\DW��$UL\DGL��	�+DNLP��������� 6LVWHP�
DJURIRUHVWUL�WUDGLVLRQDO�MXJD�WHUGDSDW�GL�GDHUDK�ODLQ�
GL� ,QGRQHVLD� VHSHUWL� � GL� 6XPDWHUD��5HSRQJ� 'DPDU
6LPSXQN .DQH� GL� .DOLPDQWDQ�� GDQ� � DWDX� KXWDQ�
NHOXDUJD�GL�7LPRU��.HELMDNDQ���������
'L�3XODX�6XPED��1XVD�7HQJJDUD�7LPXU��177���

VLVWHP�DJURIRUHVWUL�WUDGLVLRQDO�\DQJ�GLODNXNDQ�ROHK�
PDV\DUDNDW�GLNHQDO�GHQJDQ�LVWLODK� �DWDX� �.DOLZX .DOLZR
�1MXUXPDQD��*1�	�6XVLOD���������6HSHUWL�VLVWHP�
VLVWHP� DJURIRUHVWUL� SDGD� XPXPQ\D�� PRGHO�
SHQJHORODDQ� � PHPLOLNL� PDQIDDW� HNRORJLV��.DOLZX
HNRQRPLV�GDQ�VRVLDO��6HFDUD�HNRORJLV� �GDSDW�NDOLZX
PHQFHJDK� HURVL� GDQ� PHQLQJNDWNDQ� FDGDQJDQ� DLU�
WDQDK�� 0DV\DUDNDW� PHPDQIDDWNDQ� UXDQJ� WXPEXK�
YHUWLNDO� GDQ� KRULVRQWDO� VHFDUD� RSWLPDO� GHQJDQ�
PHODNXNDQ� NRPELQDVL� WDQDPDQ� \DQJ� EHUDJDP�
�WDQDPDQ� SHUWDQLDQ�� SHUNHEXQDQ�� GDQ� NHKXWDQDQ��
�1MXUXPDQD��*1�	�6XVLOD���������6HFDUD�HNRQRPL��
KDVLO�\DQJ�GLSHUROHK�GDUL�WDQDPDQ�SHUNHEXQDQ�GDQ�
SDQJDQ�GL� �GDSDW�PHPHQXKL�NHEXWXKDQ�KLGXS�NDOLZX
VXEVLWHQ�PDXSXQ�GLMXDO�NH�SDVDU��1MXUXPDQD� ���HW�DO
������� 6HFDUD� VRVLDO�� GLWHPSDWNDQ� VHEDJDL�.DOLZX�
EDJLDQ�GDUL�SURVHV�LQWHUDNVL�VRVLDO�GL�PDV\DUDNDW�GDQ�
PHQJNRQVWUXNVL� SHQJHWDKXDQ� DVOL� PDV\DUDNDW�
VHFDUD� WXUXQ�WHPXUXQ��+DO� LQL� \DQJ�PHPEHGDNDQ�
.DOLZX� GHQJDQ� VLVWHP� DJURIRUHVWUL� PRGHUQ� \DQJ�
VXPEHU� SHQJHWDKXDQQ\D� EHUDVDO� GDUL� OXDU�
PDV\DUDNDW� VHWHPSDW�� /HELK� MDXK� ODJL�� .DOLZX�
PHUXSDNDQ�PHGLD� EDJL� PDV\DUDNDW� 6XPED� XQWXN�
EHULQWHUDNVL�VHFDUD�VRVLDO��PHPHOLKDUD�SHQJHWDKXDQ�
EHUFRFRN�WDQDP�GL�ODKDQ�NHULQJ�VHFDUD�WUDGLVLRQDO��
VHUWD� PHQMDPLQ� NHWHUVHGLDDQ� SDQJDQ� GDQ� SDSDQ��
.HEHUDGDDQ� WHODK�PHQMDGL�LNRQ�LGHQWLWDV�EDJL�.DOLZX�
PDV\DUDNDW�6XPED�
7HUSHOLKDUDQ\D� KLQJJD� NLQL� GLVLQ\DOLU�.DOLZX�

NDUHQD� DGDQ\D� XQVXU�XQVXU� VRVLRORJLV� GL� GDODP�
PDV\DUDNDW�VHEDJDL�SHQJHORODQ\D��$VSHN�VRVLRORJLV�
PHPELFDUDNDQ� VWUXNWXU� VRVLDO� GDQ� SURVHV� VRVLDO��
WHUPDVXN�GL�GDODPQ\D�PHQJHQDL�SHUXEDKDQ�VRVLDO��
6WUXNWXU� VRVLDO� DGDODK� NHVHOXUXKDQ� MDOLQDQ� XQVXU�
XQVXU�VRVLDO�\DQJ�SRNRN��\DLWX�NDLGDK�NDLGDK�DWDX�
QRUPD�QRUPD� VRVLDO�� OHPEDJD�OHPEDJD� VRVLDO��
NHORPSRN�NHORPSRN� VRVLDO� VHUWD� ODSLVDQ�ODSLVDQ�
VRVLDO� �6RHPDUGMDQ� 	� 6RHPDUGL�� ������� 3URVHV�
VRVLDO�DGDODK�SHQJDUXK�WLPEDO�EDOLN�DQWDUD�SHOEDJDL�
VHJL� NHKLGXSDQ� EHUVDPD� �1DUZRNR� 	� 6X\DQWR��
�������
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\DQJ� GLZDZDQFDUDL� PD\RULWDV� EHUXPXU� ������
WDKXQ�� 6HGDQJNDQ� WLQJNDW� SHQGLGLNDQ� UHVSRQGHQ�
GL�GRPLQDVL�ROHK�OXOXVDQ�603��/HELK�GDUL�VHWHQJDK�
UHVSRQGHQ�PHPLOLNL�MXPODK�DQJJRWD�NHOXDUJD�OHELK�
GDUL� HQDP� RUDQJ�� 3HNHUMDDQ� XWDPD� VHOXUXK�
UHVSRQGHQ� DGDODK� SHWDQL�� 6HFDUD� OHELK� MHODVQ\D�
NDUDNWHULVWLN�UHVSRQGHQ�GDSDW�GLOLKDW�SDGD�7DEHO���

��G,BMJXV�EDQ�0DV\DUDNDW

D�G0RWLI �SHQJHORODDQ

6LVWHP� .DOLZX� GL� :DLPDQJXUD� PHPLOLNL�
NDUDNWHULVWLN�VSHVLILN�GDODP�SHPLOLKDQ�ORNDVL�ODKDQ��
+DPSDUDQ� ODKDQ� GLEHQWXN� GHQJDQ� VXVXQDQ� SROD�
WDWD� UXDQJ��GLPDQD� ORNDVL�.DOLZX�\DQJ�GLWXPEXKL�
WDQDPDQ� SHUNHEXQDQ� EHUND\X� PDXSXQ� WDQDPDQ�
NHKXWDQDQ��ELDVDQ\D�GLVHOLQJL�GHQJDQ�ODKDQ�WHUEXND�
\DQJ�GLWDQDPL�WDQDPDQ�SDQJDQ�VHSHUWL�MDJXQJ��XEL��
GDQ� NHODGL�� /DKDQ� WHUEXND� WHUVHEXW� NHPXGLDQ�
GLVDPEXQJ�ODJL�ROHK�.DOLZX�PLOLN�ZDUJD�ODLQQ\D��+DO�
LWX�GLODNXNDQ�XQWXN�HILVLHQVL�NHUMD�VHEDE�.DOLZX�GDQ�
ODKDQ� WDQDPDQ� SDQJDQ� OHWDNQ\D� EHUGHNDWDQ��
7XMXDQ� ODLQQ\D� DGDODK� XQWXN� PHQJKLQGDUL� HURVL�
SDGD� WDQDK�GL� VHNLWDU�NHEXQ�.DOLZX�DWDX�GL� ODKDQ�
WDQDPDQ� SDQJDQ�� (URVL� GLDQWLVLSDVL� GHQJDQ�
PHPEXDW� WHUDVHULQJ� PHQJJXQDNDQ� EDWX� VHEDJDL�
SHQDKDQ� WHUDV�� %HQWDQJDQ� ODKDQ� NDOLZX� VHFDUD�
PHOLQWDQJ�GLLOXVWUDVLNDQ�GDODP�*DPEDU����

&� $QDOLVLV�'DWDG
'DWD�GDUL�SHQJLVLDQ�NXHVLRQHU�GLDQDOLVLV� VHFDUD�

NXDQWLWDWLI � PHQJJXQDNDQ� VWDWLVWLN� GHVNULSWLI �
�8VPDQ�	�6HWLDG\��������GHQJDQ�PHPDNDL�SURJUDP�
6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV��6366���3HQ\DML�
DQ� GDWD� VWDWLVWLN� PHQJJXQDNDQ� WDEHO� GLVWULEXVL�
IUHNXHQVL�VHFDUD�WDEHO�VLODQJ��1XUJL\DQWRUR��%XUKDQ��
	� 0DU]XNL�� ������� $QDOLVLV� NXDOLWDWLI � GLODNXNDQ�
WHUKDGDS�GDWD�KDVLO� �REVHUYDVL��GDQ�LQ�GHSWK�LQWHUYLHZ�
SHQGRNXPHQWDVLDQ�OLWHUDWXU��3HQ\DMLDQ�KDVLO�DQDOLVLV�
NXDOLWDWLI �GLODNXNDQ�VHFDUD�GHVNULSWLI �QDUDWLI �JXQD�
PHOHQJNDSL�GDQ�PHQJRQILUPDVL�GDWD�GDQ�LQIRUPDVL�
VHFDUD�VWDWLVWLN�

,,,��+$6,/�'$1�3(0%$+$6$1

$��+DVLO

�� .DUDNWHULVWLN�UHVSRQGHQG

5HVSRQGHQ� GDODP� SHQHOLWLDQ� LQL� EHUMXPODK� ���
RUDQJ�WHUGLUL�GDUL����ODNL�ODNL�GDQ�HPSDW�SHUHPSXDQ��
3HQHQWXDQ� XPXU� UHVSRQGHQ� GLODNXNDQ� GHQJDQ�
PHWRGH� � \DNQL� GHQJDQ� PHPLOLK�SXUSRVLYH� VDPSOLQJ
UHVSRQGHQ�\DQJ�WHODK�PHQLNDK�GDQ�EHUXVLD�GL�DWDV�
��� WDKXQ�� 3HQHQWXDQ� NHORPSRN� XPXU� UHVSRQGHQ�
GLGDVDUNDQ� SDGD� XVLD� SURGXNWLI � GDQ� NHGHZDVDDQ�
VHVHRUDQJ� GDODP� PHQ\LNDSL� PDVDODK�� 5HVSRQGHQ�

���
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7DEHO�����.DUDNWHULVWLN�UHVSRQGHQ��
7DEOH�����&KDUDFWHUVLVWLF�RI �UHVSRQGHQWV��

1R� 3HUWDQ\DDQ��4XHVWLRQV�� -DZDEDQ��$QVZHUV�� -XPODK��1XPEHUV��

�� -HQLV�NHODPLQ��6H[�� /DNL�ODNL��0HQ�� ���
� � 3HUHPSXDQ��:RPHQ��

�
��

�� 8PXU��$JH�� ����� ��
� � ������ ���
� � !���

�
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�� 3HQGLGLNDQ��(GXFDWLRQ�� 7LGDN�VHNRODK��8QHGXFDWHG�� ��
� � 6'�WDPDW��3ULPDU\�VFKRRO�� ���
� � 6/73�WDPDW��-XQLRU�KLJK�VFKRRO�� ��
� � 6/7$�WDPDW��6HQLRU�KLJK�VFKRRO�� ��
� � 3HUJXUXDQ�WLQJJL��7HUWLDU\�VFKRRO��

�
��

�� -XPODK�NHOXDUJD��)DPLO\�PHPEHUV�� ����� ��
� � ������ ���
� � !����

�
���

�� 3HNHUMDDQ�XWDPD��0DLQ�MRE�� 3HWDQL��)DUPHU�� ���

6XPEHU��6RXUFH���'DWD�SULPHU��3ULPDU\�GDWD��������
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$JURIRUHVWUL�.DOLZX�GL�6XPED��6HEXDK %XGL\DQWR�'ZL�3UDVHW\R�������� �

*DPEDU�����%HQWDQJ�ODKDQ�NDOLZX
�)LJXUH�����7KH�ODQGVFDSH�RI �NDOLZX�

6XPEHU��6RXUFH���1MXUXPDQD�HW�DO�������

7XMXDQ� HNRQRPLV� �NHEXWXKDQ� SDQJDQ�� GDQ�
HNRORJLV� �SHQDKDQ� HURVL�� NHPXGLDQ� EHUNHPEDQJ�
PHQMDGL� PXUQL� NRPHUVLDO�� 3HQLQJNDWDQ� SURGXNVL�
SDQHQ�\DQJ�GLKDVLONDQ� WHUQ\DWD�PHQJDODPL�.DOLZX�
VXUSOXV� MLND� VHNDGDU� XQWXN�PHPHQXKL� NHEXWXKDQ�
VXEVLVWHQ��6XUSOXV�WHUMDGL�WHUXWDPD�XQWXN�NRPRGLWL�
SDQJDQ�� ND\X� SHUWXNDQJDQ� GDQ� ND\X� EDNDU��
'LNHWDKXL�WHUGDSDW�������UHVSRQGHQ�PHQ\DWDNDQ��
DODVDQ� PHUHND� PHQJHOROD� DGDODK� XQWXN�.DOLZX�
SHPHQXKDQ� NHEXWXKDQ� KLGXS� VHKDUL�KDUL� GDQ�
VHOHELKQ\D�GLMXDO�NH�SDVDU��+DQ\D�VHEDJLDQ�NHFLO�VDMD�
\DQJ�PHQJHOROD� XQWXN�WXMXDQ�VXEVLVWHQ�GDQ�.DOLZX�
VHEDWDV�NHZDMLEDQ�EXGD\D�PHQHUXVNDQ�NHEHUDGDDQ�
.DOLZX��

E� /DKDQ�GDQ�UDJDP�WDQDPDQG

/XDV� NHVHOXUXKDQ� ODKDQ�� EDLN� ODKDQ� NHULQJ�
PDXSXQ� SHNDUDQJDQ� \DQJ� GLPLOLNL� UHVSRQGHQ� GL�
'HVD� :DLPDQJXUD� GDQ� GLNHOROD� PHQMDGL� .DOLZX�
DGDODK��������KD�GHQJDQ�OXDV�UDWD�UDWD�ODKDQ�\DQJ�
GLPLOLNL�VHWLDS�UHVSRQGHQ�DGDODK�������KD��/DKDQ�
\DQJ� GLNHOROD� VHEDJDL� WHUVHEXW� WHUGLUL� DWDV�.DOLZX�
WDWD�UXDQJ�EHUXSD�KDPSDUDQ�ODKDQ�WHUEXND�XQWXN�
SHUWDQLDQ�WDQDPDQ�SDQJDQ�GL�SRVLVL�ODKDQ�GDWDU�GDQ�
UHQGDK��VHUWD�WDQDPDQ�SHUNHEXQDQ�GDQ�NHKXWDQDQ�
XQWXN�ODKDQ�\DQJ�EHUDGD�OHELK�WLQJJL�SRVLVLQ\D�GDUL�
ODKDQ�SHUWDQLDQ�WHUVHEXW��/XDV�NHSHPLOLNDQ�ODKDQ�
ROHK�UHVSRQGHQ�GL�ORNDVL�SHQHOLWLDQ�GLMHODVNDQ�SDGD�
7DEHO���

7DEHO� �� /XDV� DKDQ�PLOLN� HVSRQGHQ�'HVD�:DLPDQJXUD� � O U
7DEOH�����7KH�QXPEHU�RI �WHQXUH�EHORQJ�WR�UHVSRQGHQWV�LQ�9LOODJH�:DLPDQJXUD

/RNDVL��/RFDWLRQ�� /XDV�NHSHPLOLNDQ�ODKDQ��1XPEHUV�RI �WHQXUH ���KD��

6XPED�%DUDW�'D\D�
�6RXWKZHVW�6XPED��

/DKDQ�NHULQJ�
�'U\�ODQG ��

5DWD�UDWD�
�$SSUR[LPDWHO\ �

/DKDQ�
SHNDUDQJDQ�
�<DUG ��

5DWD�UDWD�
�$SSUR[LPDWHO\��

-XPODK�ODKDQ�
NHULQJ�GDQ�
SHNDUDQJDQ�

�'U\ODQG�	�\DUG�LQ�
WRWDO ��

5DWD�UDWD�
�$SSUR[LPDWHO\��

:DLPDQJXUD� ������� ������ ������� ������ ������� ������

�6XPEHU�� ���'DWD�SULPHU�� �������6RXUFH 3ULPDU\�GDWD
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-HQLV� WDQDPDQ� SDQJDQ� \DQJ� PHQMDGL� VXPEHU�
SDQJDQ� XWDPD� DGDODK� SDGL� GDQ� MDJXQJ�� 7DQDPDQ�
\DQJ�GLMDGLNDQ�FDGDQJDQ�SDQJDQ�NHEDQ\DNDQ�GDUL�
MHQLV� XEL� GDQ� NHODGL�� 3ROD� NRQVXPVL� SDQJDQ� GDQ�
FDGDQJDQ�SDQJDQ�WHUVHEXW�VXGDK�EHUODQJVXQJ�VHMDN�
ODPD�� GLPDQD� SDGL� GDQ� MDJXQJ� PHQMDGL� SDQJDQ�
XWDPD� VHGDQJNDQ� XEL� GDQ� NHODGL� PHQMDGL�
SHQGXNXQJ� SDQJDQ� XWDPD� VHEDJDL� VXPEHU�
FDGDQJDQ� SDQJDQ�� .RPRGLWDV� SHUNHEXQDQ� \DQJ�
EDQ\DN� PHQJKDVLONDQ� SHQGDSDWDQ� EDJL� UXPDK�
WDQJJD�UHVSRQGHQ�DGDODK�MHQLV�EXDK�EXDKDQ�VHSHUWL�
SLVDQJ�� PDQJJD�� GDQ� MHUXN� VHUWD� MHQLV� WDQDPDQ�
SHUNHEXQDQ� ODLQQ\D� VHSHUWL� NRSL�� 7DQDPDQ�
NHKXWDQDQ�\DQJ�PHQMDGL�SULPDGRQD�GL�GHVD�VDPSHO�
DGDODK� MHQLV�PDKRQL� �� -HQLV� LQL��6ZLHWHQLD� PDKDJRQ\�
PDPSX�PHQJKDVLONDQ�SHQGDSDWDQ�EDJL�UHVSRQGHQ�
GHQJDQ�QLODL�\DQJ�FXNXS�WLQJJL�

F� 3HPEDJLDQ�NHUMD�

3HQJHORODDQ� GL� :DLPDQJXUD� WLGDN�.DOLZX�
GLNHUMDNDQ� VHQGLULDQ� ROHK� NHSDOD� NHOXDUJD��
PHODLQNDQ� GLODNXNDQ� PHODOXL� SHPEDJLDQ� NHUMD�
VHFDUD� WUDGLVLRQDO� GHQJDQ� PHOLEDWNDQ� DQJJRWD�
NHOXDUJD��3HUDQ�NHSDOD�NHOXDUJD�DWDX� ODNL�ODNL�XVLD�
SURGXNWLI � VDQJDW� VHQWUDO� GDODP� SHQJHORODDQ�
DJURIRUHVWUL� �� .HSDOD� NHOXDUJD� PHODNXNDQ�.DOLZX
SHNHUMDDQ�XWDPD�EHUWDQL�PXODL�GDUL�SHUVLDSDQ�ODKDQ�
KLQJJD�SHQJHORODDQ�SDVFD�SDQHQ��3DGD�NRQGLVL�LQL��
NXOWXU� SDWULDUNL� WHUOLKDW� VDQJDW� GRPLQDQ� GL�
PDV\DUDNDW�6XPED��.XOWXU�LQL�PHQHPSDWNDQ�NHSDOD�
NHOXDUJD� �ODNL�ODNL� XVLD� SURGXNWLI�� VHEDJDL� RUDQJ�
\DQJ� EHUWDQJJXQJMDZDE� DWDV� SHPHQXKDQ� SDQJDQ�
NHOXDUJD�PHODOXL�VLVWHP� ��6LVWHP�SHPEDJLDQ�.DOLZX
NHUMD�GL� GDSDW�GLOLKDW�SDGD�7DEHO���.DOLZX�

.DXP� SHUHPSXDQ� �XVLD� SURGXNWLI�� GDQ� DQDN�
DQDN� WLGDN� GLPDUJLQDONDQ� GDODP� SHQJHORODDQ�
.DOLZX��3DUD�LVWUL�MXVWUX�PHPDLQNDQ�SHUDQ�SHQWLQJ��
0HUHND� XPXPQ\D� EHNHUMD� EHUWDQL� EHUVDPD�VDPD�
NHSDOD� NHOXDUJD� �ODNL�ODNL�� GL� �� +DQ\D�.DOLZX
VHEDJLDQ�NHFLO� VDMD� LVWUL�LVWUL� LWX� \DQJ�PHQ\DWDNDQ�
WHUOLEDW� KDQ\D� SDGD� ZDNWX�ZDNWX� WHUWHQWX� VDMD�
GDODP�EHUFRFRN�WDQDP��/HELK�MDXK�ODJL��DQDN�DQDN�
EHUXVLD�NXUDQJ�GDUL����WDKXQ�GLNHWDKXL�MXJD�WXUXW�
PHPEDQWX�EHUWDQL�PHVNL�SURSRUVLQ\D�KDQ\D������
.DUHQD�VHEDJLDQ�EHVDU�DQDN�DQDN�ODLQQ\D��PHQXUXW�
SHQJDNXDQ� UHVSRQGHQ�� VHQJDMD� GLEHEDVNDQ� GDUL�
SHNHUMDDQ� EHUWDQL� GDQ� GLSULRULWDVNDQ� XQWXN�
EHUVHNRODK��.HVDGDUDQ�RUDQJ�WXD�DNDQ�SHQWLQJQ\D�
SHQGLGLNDQ� GDSDW� WHUOLKDW� GDUL� SHQJDNXDQ�
QDUDVXPEHU�WHUVHEXW��,QL�VDPD�KDOQ\D�GHQJDQ�SDUD�
ODQVLD� \DQJ� FHQGHUXQJ� GLEHEDVNDQ� GDUL� NHJLDWDQ�
SHQJHORODDQ� ODKDQ�� 3DGD� WLWLN� LQL�� WDPSDN� EDKZD�
NHJLDWDQ�GL�GDODP� PHPSULRULWDVNDQ�WHQDJD�.DOLZX�
NHUMD�XVLD�SURGXNWLI �GL�GDODP�NHOXDUJD�SHQJHOROD�

G� /HPEDJD�OHPEDJD�VRVLDOG

.HEHUDGDDQ� PHQGDSDW� GXNXQJDQ� GDUL�.DOLZX�
VLVWHP�VRVLDO�PDV\DUDNDW�GHVD��WHUXWDPD�OHPEDJD�
OHPEDJD� VRVLDO� EDLN� IRUPDO�PDXSXQ�QRQ�IRUPDO��
/HPEDJD� IRUPDO� \DQJ� PHQGXNXQJ� SHQJHORODDQ�
DJURIRUHVWUL�WHUVHEXW�EHUDVDO�WLGDN�KDQ\D�OHPEDJD�
SHPHULQWDKDQ�GHVD�VHSHUWL�OHPEDJD�SHPEHUGD\DDQ�
PDV\DUDNDW� �/30���EDGDQ�SHUPXV\DZDUDWDQ�GHVD�
�%3'��� GDQ� RUJDQLVDVL� NHSHPXGDDQ� .DUDQJ�
7DUXQD��WDSL�MXJD�OHPEDJD�QRQ�SHPHULQWDK�VHSHUWL�
*HUHMD� .ULVWHQ� 6XPED� �*.6��� GDQ� .HORPSRN�
7DQL��/HPEDJD�NHORPSRN�WDQL�PHUXSDNDQ�LQVWLWXVL�
IRUPDO� \DQJ� SDOLQJ� VLJQLILNDQ� SHUDQQ\D� GDODP�
PHQJJHUDNNDQ� PDV\DUDNDW� :DLPDQJXUD� XQWXN�
EHUWDQL� ��.DOLZX

3HPEDJLDQ�NHUMD�DQJJRWD�NHOXDUJD�
�-RE�GHVFULSWLRQV�DPRQJ�IDPLO\�PHPEHUV���

-DZDEDQ�UHVSRQGHQ�
�7KH�DQVZHUV�RI �UHVSRQGHQWV��

.HSDOD�
.HOXDUJD��
6XDPL�

�+XVEDQGV��

,VWUL�
�:LIHV��

$QDN�DQDN�
�&KLOGUHQ��

/DQVLD�
�(OGHUO\��

%HUWDQL��)DUPLQJ�� ����� ������� �� ��
0HPEDQWX�EHUWDQL��+HOS�IRU�IDUPLQJ�� �� ����� ����� �����
7LGDN�EHUWDQL�WLGDN�DGD��+DYH�QRW�WDNHQ�DQ\�
UROH�QRWKLQJ��

�� ������ ����� ������

7RWDO� � ����� ����� ����� �����

7DEHO� ���6LVWHP�SHPEDJLDQ� HUMD�GDODP� HQJHORODDQ� JURIRUHVWUL� �GL�'HVD�:DLPDQJXUD� N S D NDOLZX
7DEOH������'LYLVLRQ�RI �ODERXU�V\VWHPV�ZLWKLQ�NDOLZX�DJURIRUHVWU\�PDQDJHPHQW�LQ�9LOODJH�:DLPDQJXUD

6XPEHU�� ���'DWD�SULPHU�� �������6RXUFH 3ULPDU\�GDWD
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3HUDQ� OHPEDJD� SHPHULQWDKDQ� GHVD� OHELK�
GLIXQJVLNDQ� VHFDUD� SROLWLV� GDQ� GLSORPDWLV�� )XQJVL�
SROLWLV�DGDODK�PHQMDGLNDQ�SHPHULQWDK�GHVD�VHEDJDL�
VDUDQD� XQWXN� PHQ\XDUDNDQ� NHSHQWLQJDQ� PHUHND�
NHSDGD� SHPHULQWDK� NDEXSDWHQ�SURYLQVL�SXVDW�
GDODP�NDLWDQQ\D�XQWXN�PHOHVWDULNDQ� ��)XQJVL�.DOLZX
GLSORPDWLV� DGDODK� VHEDJDL� ZDGDK� XQWXN� EHU�
QHJRVLDVL�GDQ�PHPEXND�DNVHV�LQIRUPDVL��WHNQRORJL��
GDQ� MDULQJDQ� NHUMDVDPD� GHQJDQ� SLKDN� OXDU� XQWXN�
PHQGXNXQJ�SHQJHORODDQ�.DOLZX�
3HUDQ� WRNRK� DJDPD� SXQ� VDQJDW� VHQWUDO� GL�

PDV\DUDNDW�NDUHQD�VXDUDQ\D�VHODOX�GLGHQJDU�ZDUJD�
NDUHQD� GLULQ\D� DGDODK� SDQXWDQ�PDV\DUDNDW�� 6WDWXV�
VRVLDO� WRNRK� DJDPD�GDODP� VLVWHP�SHODSLVDQ� VRVLDO�
DGDODK�VHWDUD�GHQJDQ�WRNRK�DGDW��0DND�GDUL�LWX�*.6�
PHQMDGL�OHPEDJD�NHDJDPDDQ�\DQJ�SHUDQQ\D�VDQJDW�
YLWDO� GDODP�PHPRWLYDVL� ZDUJD� XQWXN� JLDW� EHNHUMD�
EHUGDVDUNDQ�LPDQ�\DQJ�PHUHND�SHUFD\DL��6HEDJLDQ�
DQJJRWD� *.6� GLNHWDKXL� SXOD� PHQGXGXNL� SRVLVL�
SHQWLQJ�GDODP�VWUXNWXU�OHPEDJD�NHORPSRN�WDQL��
.XQFL�NHOHVWDULDQ� GL�:DLPDQJXUD�DGD�GL�.DOLZX�

NHORPSRN� WDQL�� .HORPSRN� WDQL� \DQJ� SDOLQJ� DNWLI �
GDQ� JLDW� PHODNVDQDNDQ� SURJUDP�SURJUDPQ\D�
DGDODK� ��.DWD� �GDODP�0DZDLOR�2PPD 0DZDLOR�2PPD
EDKDVD� �6XPED�EHUDUWL�́0DUDSX SHWDQL�KDUXV�VXGDK�SHUJL�
NH� NHEXQ� VHEHOXP� D\DP� EHUNRNRNµ�� 1DPD� LQL�
PHQJDQGXQJ� PDNQD� ILORVRILV� WHQWDQJ� NHKDUXVDQ�
PDV\DUDNDW� DQJJRWDQ\D� PHPLOLNL� HWRV� NHUMD� \DQJ�
WLQJJL��(WRV�WHUVHEXW�PDVLK�GLSHOLKDUD�GHQJDQ�EDLN�
ROHK� ZDUJD� :DLPDQJXUD�� 6HEDJLDQ� ZDUJD� PDVLK�
EDQ\DN�\DQJ�SHUJL�EHNHUMD�NH� OHELK�GDUL�GXD�.DOLZX�
NDOL�GDODP�VHKDUL��(WRV�NHUMD�\DQJ�WLQJJL� WHQWXQ\D�
PHUXSDNDQ� PRGDO� XWDPD� EDJL� SHQJHPEDQJDQ�
DJURIRUHVWUL�NH�DUDK�\DQJ�OHELK�SURGXNWLI��/HELK�GDUL�
LWX�� NHORPSRN� WDQL� MXJD� EHUIXQJVL� VHEDJDL� VDUDQD�
XQWXN� EHUVRVLDOLVDVL�� EHUPXV\DZDUDK�� PHQLQJNDW�
NDQ� NDSDVLWDV� NHWHUDPSLODQ� GDQ� SHQJHWDKXDQ��
PHPRELOLVDVL� DQJJRWD�� VHUWD�EHNHUMD� VDPD�GHQJDQ�
SLKDN� OXDU� GDODP� UDQJND�RSWLPDOLVDVL� SHQJHORODDQ�
.DOLZX��
6HEDOLNQ\D�� SHUDQ� OHPEDJD� QRQ� IRUPDO�� \DNQL�

OHPEDJD� DGDW� GLNHWDKXL� WLGDN� WHUODOX� GRPLQDQ� GL�
:DLPDQJXUD�� /HPEDJD� LQL� FHQGHUXQJ� PHQJXUXVL�
DFDUD�DFDUD� VHUHPRQLDO� VHSHUWL� SHUNDZLQDQ� GDQ�
NHPDWLDQ� VDMD�� 3HUDQ� OHPEDJD� DGDW� GDODP�
DJURIRUHVWUL� VXGDK� VDQJDW� EHUNXUDQJ�.DOLZX�
GLNDUHQDNDQ� PDVXNQ\D� DJDPD� .ULVWHQ� 3URWHVWDQ�
\DQJ� GLLQLVLDVL� *.6�� *.6�PDPSX�PHQGRPLQDVL�
NRQVHSVL�ZDUJD�\DQJ�WDGLQ\D�PHPHOXN�NHSHUFD\DDQ�
WUDGLVLRQDO� 6XPED� 0DUDSX�� PHQMDGL� EHUDJDPD�

3URWHVWDQ�� .RQGLVL� VHSHUWL� LWX� EHUGDPSDN� SDGD�
PHOHPDKQ\D� SHQHUDSDQ� �ODUDQJDQ� WHUNDLW�SDPDOL
SHQJHORODDQ� OLQJNXQJDQ�� WHUPDVXN� �� \DQJ�.DOLZX
GLGDVDUNDQ�SDGD�NHSHUFD\DDQ�DGDW�0DUDSX��
$NDQ�WHWDSL��PHOHPDKQ\D� �EXNDQ�EHUDUWL�SDPDOL

PHQJKLODQJNDQ� VDPD� VHNDOL� SUDNWLN� � GL�SDPDOL
NHKLGXSDQ�VHKDUL�KDUL�� �\DQJ�PDVLK�GLSHJDQJ�3DPDOL
WHJXK� JHQHUDVL� WXD� SHQJDQXW� 0DUDSX� SDGD�
NHQ\DWDDQQ\D� WLGDN� EHUDQL� GLWHQWDQJ� JHQHUDVL�
SHPHOXN� 3URWHVWDQ�� � LWX� EHUXSD� ODUDQJDQ�3DPDOL
PHQHEDQJ� GDQ� DWDX� PHPEDNDU� SRKRQ� EHVDU��
WHUXWDPD� \DQJ� WHUGDSDW� GL� GDODP� ORNDVL� ��.DOLZX
6HEDJLDQ� EHVDU� PDV\DUDNDW� :DLPDQJXUD� PDVLK�
SHUFD\D� EDKZD� PHODNXNDQ� KDO� WHUVHEXW� EHUDUWL�
PHPEXQXK� OHOXKXU� PHUHND� VHQGLUL�� 'L� VLVL� ODLQ��
ODUDQJDQ� LWX� VHMDWLQ\D� EHUWXMXDQ� XQWXN� PHQMDJD�
HNRVLVWHP� VHEDJDL� DUHDO� SHQFHJDK� HURVL�.DOLZX�
DNLEDW�KHPSDVDQ�KXMDQ�VHUWD�NHNHULQJDQ�\DQJ�GDSDW�
PHUXVDN�ODKDQ�VXPEHU�SDQJDQ�PHUHND��

H� 3HQJHORODDQ�NRQIOLNG

.RQIOLN�PHUXSDNDQ�SHURVDODQ� \DQJ� WLGDN�ELVD�
GLKLQGDUL� GDODP� SHQJHORODDQ� VXPEHU� GD\D� DODP��
WHUPDVXN� KXWDQ�� NHEXQ�� GDQ� ODKDQ� SHUWDQLDQ��
.RQIOLN� WHUMDGL� NDUHQD� DGDQ\D� SHUEHGDDQ� FDUD�
SDQGDQJ� WHUKDGDS� VHEXDK� UHDOLWDV� �*ULWWHQ��
6DDVWDPRLQHQ��	�6DMDPD���������+DO�LWX�GLVHEDENDQ�
NDUHQD�DGDQ\D�NHSHQWLQJDQ�GDQ�QLODL�\DQJ�EHUEHGD�
EHGD� \DQJ� GLDQXW� NHORPSRN�NHORPSRN� \DQJ�
EHUNRQIOLN�NHWLND�PHPDNQDL�UHDOLWDV�WHUVHEXW��3DGD�
DNKLUQ\D�� PXQFXO� SHPDNQDDQ� \DQJ� EHUEHGD� WHU�
KDGDS�UHDOLWDV�\DQJ�VDPD��6HEXDK�YHUVL�SHPDNQDDQ�
WHUKDGDS� UHDOLWDV� ELDVDQ\D� VXGDK� GLPDQLSXODVL�
PHQXUXW� NHSHQWLQJDQ� NHORPSRN� PDVLQJ�PDVLQJ�
�*UD\�������	�0RRUH�������GDODP�*ULWWHQ� ���HW� DO
�������
%HQWXN� NRQIOLN�PHQXUXW� )LVKHU� ������� GDODP�

�6HPELULQJ��%DVXQL��	�6RHNPDGL��������WHUGLUL�DWDV�
NRQIOLN�WHUWXWXS�� ���NRQIOLN�PHQFXDW�� ���ODWHQW HPHUJLQJ
GDQ�NRQIOLN�WHUEXND�� ���.RQIOLN� �VHULQJ�PDQLIHVW ODWHQW
WLGDN� GLVDGDUL� SLKDN�SLKDN� \DQJ�EHUVHOLVLK� NDUHQD�
SHUVHOLVLKDQ�WLGDN�VHSHQXKQ\D�WHUDQJNDW�NH�VLPSXO�
VLPSXO� NRQIOLN�� .RQIOLN� PHQFXDW� NHWLND� WHU�
LGHQWLILNDVL� DNWRU�DNWRU� \DQJ� WHUOLEDW� GDQ� GLDNXL�
DGDQ\D�SHUVHOLVLKDQ�GHQJDQ�VXEMHN�SHULKDO�NRQIOLN�
\DQJ� MHODV� QDPXQ� EHOXP� EHUNHPEDQJ� NH� DUDK�
SHUWLNDLDQ�GDQ�PHQFDUL�MDODQ�SHQ\HOHVDLDQ��.RQIOLN�
PDQLIHVW�DGDODK�MLND�NHGXD�SLKDN�\DQJ�EHUWLNDL�VXGDK�
EHUVHOLVLK� VHFDUD� WHUDQJ�WHUDQJDQ�� VXGDK�PHODNX�
NDQ�NRPSURPL�QDPXQ�PHQJDODPL� ��.RQIOLN�GHDGORFN
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.HEHUDGDDQ�.DOLZX�GLEHQWXN�ROHK�SURVHV�VRVLDO�
\DQJ� PHQ\HMDUDK� \DQJ� WHUMDGL� SDGD� PDV\DUDNDW�
:DLPDQJXUD�� 3URVHV� VRVLDO� LWX� EHUMDODQ� DNLEDW�
DGDQ\D� LQWHUDNVL� VRVLDO� \DQJ� LQWHQVLI � EDLN� DQWDU�
VHVDPD� ZDUJD� PDV\DUDNDW� PDXSXQ� DQWDUD�
PDV\DUDNDW�GHQJDQ�HNRVLVWHP�.DOLZX��,QWHUDNVL�\DQJ�
GHPLNLDQ� LQL� �PDQXVLD� GHQJDQ� PDQXVLD� GDQ�
PDQXVLD�PDQXVLD� GHQJDQ� HNRVLVWHP� .DOLZX���
PHPEHQWXN� VHEXDK� NRQVWUXNVL� SROD� SLNLU� WHUNDLW�
SHQJHORODDQ�.DOLZX�\DQJ�WHUZDULVNDQ�VHFDUD�WXUXQ�
WHPXUXQ� GDQ� NHPXGLDQ� PHQMDGL� VHEXDK� SHQJH�
WDKXDQ� ORNDO� \DQJ� VLVWHPLN� GDQ� RULVLQLO� �LQGLJHQRXV�
NQRZOHGJH���%HUNHV��������
3URVHV� VRVLDO� WHUVHEXW� VHFDUD� GLDOHNWLV� PHP�

EHQWXN� XQVXU�XQVXU� VRVLDO� \DQJ� WLGDN� ODLQ�
PHUXSDNDQ� SHPEHQWXN� VWUXNWXU� VRVLDO� SDGD�
PDV\DUDNDW�LWX�VHQGLUL��'DODP�SUDNWHN�SHQJHORODDQ�
.DOLZX�� PHQJJXQDNDQ� GHILQLVL� 6RHPDUGMDQ� 	�
6RHPDUGL���������XQVXU�XQVXU�VRVLDO�\DQJ�QDPSDN�
GDSDW� GLEDJL�PHQMDGL� GXD� NDWHJRUL�� \DNQL� NDLGDK�
NDLGDK�VRVLDO�GDQ�OHPEDJD�OHPEDJD�VRVLDO�

��G.DLGDK�NDLGDK�VRVLDO

0DV\DUDNDW�PHPLOLNL�NDLGDK�NDLGDK�DWDX�DWXUDQ�
DWXUDQ� VRVLDO� \DQJ� PHPEXDWQ\D� EHUEHGD� GDUL�
VHNXPSXODQ� ELQDWDQJ�� .DLGDK�NDLGDK� VRVLDO� LWX�
PHUXSDNDQ� VHSHUDQJNDW� QRUPD� �WHUWXOLV� PDXSXQ�
WLGDN�WHUWXOLV��\DQJ�GLEHQWXN�GDQ�GLVHSDNDWL�EHUVDPD�
XQWXN� PHQFLSWDNDQ� VXDWX� NHWHUDWXUDQ� VRVLDO� DWDX�
VRFLDO� RUGHU� GL� PDV\DUDNDW� �1DUZRNR� 	� 6X\DQWR��
������� .DOLZX� VHEDJDL� UHDOLWDV� VRVLDO� PHUXSDNDQ�
VHEXDK� HQWLWDV� \DQJ� WHUVXVXQ� DWDV� NDLGDK�NDLGDK�
VRVLDO� WHUVHEXW��7HUGDSDW� WLJD�SRLQ�SHQWLQJ� WHUNDLW�
NDLGDK�NDLGDK� VRVLDO� \DQJ� WHUGDSDW� GDODP� SHQJH�
ORODDQ�.DOLZX�

D�G .DLGDK�QLODL�WUDGLVLRQDO
.HWDDWDQ� PDV\DUDNDW� WHUKDGDS� QLODL�QLODL�

WUDGLVLRQDO� PHUXSDNDQ� PRWLYDVL� XWDPD� GDODP�
PHQJHOROD� .DOLZX�� +DO� WHUVHEXW� PXQFXO� VHEDJDL�
EHQWXN�HNVSHNWDVL�PDV\DUDNDW� WHUKDGDS�RUDQJ� WXD�
WHUXWDPD� OHOXKXUQ\D� \DQJ� WHODK� PHZDULVNDQ�
ODKDQQ\D� XQWXN� GLNHOROD� VHEDJDL�.DOLZX�� 0HQXUXW�
:HEHU� ������� GDODP� $EGXOODK� �������� 3�� %HUJHU��
3DUHUD�	�/XFNPDQ� ������� RUDQJ� WXD� GDQ� OHOXKXU�
PHUXSDNDQ� RUDQJ�RUDQJ� EHUSHQJDUXK� �VLJQLILFDQW�
RWKHUV�� \DQJ� PHPLOLNL� NKDULVPD� GDQ� PDPSX�
PHQFLSWDNDQ� NHWDDWDQ� PDV\DUDNDW� WHUKDGDS� QLODL�
QLODL�\DQJ�KHQGDN�GLSHOLKDUD�GL�GDODP�PDV\DUDNDW��
.HWDDWDQ� WHUKDGDS� QLODL�QLODL� WUDGLVLRQDO� GDODP�

PHQJHOROD� .DOLZX� SDGD� PDV\DUDNDW� :DLPDQJXUD�
PHUXSDNDQ� NHEHUKDVLODQ� LQWHUQDOLVDVL� QLODL�QLODL�
WUDGLVLRQDO�XQWXN�PHQMDJD�NHOHVWDULDQ�NDOLZX�\DQJ�
GLODNXNDQ�ROHK�VLJQLILFDQW�RWKHUV�WHUVHEXW�

E�G .DLGDK�VLVWHP�SHPEDJLDQ�NHUMD�
.XOWXU� SDWULDUNL� WHUOLKDW� VDQJDW� GRPLQDQ� GL�

PDV\DUDNDW� GDODP� PHQJHOROD� NDOLZX�� .HSDOD�
NHOXDUJD� DWDX� ODNL�ODNL� GHZDVD� GLNHWDKXL� OHELK�
GRPLQDQ� GDQ� EHUWDQJJXQJ� MDZDE� SHQXK� GDODP�
SHPHQXKDQ� NHEXWXKDQ� NHOXDUJD� GDODP� EHUWDQL�
.DOLZX�� $NDQ� WHWDSL�� XQLNQ\D� KDO� WHUVHEXW� WLGDN�
PHQDPSLN� NHEHUDGDDQ� SHUHPSXDQ� GHZDVD� DWDX�
NDXP� LEX� \DQJ� MXJD� PHUDVD� EHUWDQJJXQJ� MDZDE�
GDODP� PHQXQMDQJ� NHJLDWDQ� SHUWDQLDQ� \DQJ�
GLODNXNDQ� ODNL�ODNL� NHSDOD� NHOXDUJD�� 0HVNL� SRUVL�
SHNHUMDDQ� WLGDN� VHSHQXKQ\D� GLEHEDQNDQ� SDGD�
NDXP�LEX��DNDQ�WHWDSL�NHEHUDGDDQ�PHUHND�VDQJDWODK�
VHQWUDO�GDODP�PHQJRSWLPDONDQ�.DOLZX��
6LNDS� NHSHGXOLDQ� NDXP� LEX� PXQFXO� EXNDQ�

NDUHQD�SDNVDDQ��PHODLQNDQ�EHQWXN�GDUL� WDQJJXQJ�
MDZDE� JHQGHU�� 6HEDE� SDGD� NHQ\DWDDQ\D�� NDXP� LEX�
\DQJ� PHPEDQWX� EHUWDQL� GL� .DOLZX� WHWDS� PHQJ�
XWDPDNDQ� SHNHUMDDQQ\D� XQWXN� PHQJXUXV� UXPDK�
WDQJJD�GDQ�DQDN�DQDN��3HUDQ�DQDN�DQDN�\DQJ�KDQ\D�
PHPEDQWX�GL�.DOLZX�SDGD� VDDW�SDQHQ�GDQ�GDODP�
SRUVL�SHNHUMDDQ�\DQJ�ULQJDQ�VHUWD�GLODNXNDQ�GL�OXDU�
MDP� VHNRODK�� PHUXSDNDQ� UHDOLWDV� WHUVHQGLUL� \DQJ�
SDWXW� SXOD� GLSHUKDWLNDQ�� 6HFDUD� WLGDN� ODQJVXQJ��
VLVWHP� SHPEDJLDQ� NHUMD� \DQJ� DGD� GL� PDV\DUDNDW�
:DLPDQJXUD� GDODP� PHQJHOROD� .DOLZX� VXGDK�
PHPHUKDWLNDQ� NHEHUDGDDQ� DQDN� VHEDJDL�PDQXVLD�
\DQJ�SDWXW�GLOLQGXQJL�KDN�KDNQ\D�GDQ�EXNDQ�XQWXN�
GLHNVSORLWDVL�

F�G .DLGDK�SHQJHORODDQ�NRQIOLN�
.RQIOLN� ODWHQW� DGDODK� LQWHUDNVL� VRVLDO� \DQJ�

PHQJDUDK�SDGD�JHVHNDQ�JHVHNDQ�VRVLDO�GDODP�WHQVL�
\DQJ� WLQJJL� GDQ� EHUSRWHQVL� PHQFLSWDNDQ� NRQIOLN�
PDQLIHVW��'UXFNPDQ�	�)DVW��������0LWFKHOO���������
,QWHQVLWDV� NRQIOLN� PDQLIHVW� GL� 'HVD� :DLPDQJXUD�
GLNHWDKXL�VDQJDW�PLQLP��/HELK�GDUL�LWX��NRQIOLN�\DQJ�
WHUMDGL� GHQJDQ� FHSDW� GDSDW� WHUVHOHVDLNDQ� PHODOXL�
PXV\DZDUDK� NHOXDUJD� KLQJJD� WXQWDV�� (WRV� NHUMD�
\DQJ� WLQJJL� SDGD� PDV\DUDNDW� 'HVD� :DLPDQJXUD�
WHUQ\DWD�PHQMDGL�VDODK�VDWX�IDNWRU�SHQHNDQ�PXQ�
FXOQ\D�NRQIOLN�PDQLIHVW�NH�SHUPXNDDQ��0DV\DUDNDW�
OHELK� PHPLOLK� EHNHUMD� GL� .DOLZX� GDULSDGD�
PHPEXDQJ�EXDQJ� ZDNWX� EHUVHQJNHWD� DWDX�
EHUNHODKL�



���
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1DPXQ��SRWHQVL� NRQIOLN� FHQGHUXQJ�PHQLQJNDW�
NHWLND� PXVLP� SHVWD� �SHUNDZLQDQ� DWDX� NHPDWLDQ���
.RQIOLN� ELDVDQ\D� GLSLFX� ROHK� DNVL� SHQFXULDQ�
WHUKDGDS� KHZDQ� WHUQDN� VHSHUWL� EDEL� EHUWDULQJ��
NHUEDX�MDQWDQ��GDQ�VDSL��+DO�LQL�PHQMDGLNDQ�NRQIOLN�
ODWHQW� VDQJDW� EHUSRWHQVL�PHQFXDW�PHQMDGL� NRQIOLN�
HPHUJLQJ�GDQ�OHELK�MDXK�ODJL�PHQMDGL�NRQIOLN�PDQLIHVW�
NHWLND�PHPDVXNL�PXVLP�SHVWD�

��G /HPEDJD�OHPEDJD�VRVLDO

3HUDQ� OHPEDJD� OHPEDJD�OHPEDJD� IRUPDO� \DQJ�
DGD�GL�OLQJNXS�SHPHULQWDKDQ�GHVD��GLNHWDKXL�KDQ\D�
VHNHGDU�PHQMDGL� VDOXUDQ�SROLWLN�PDV\DUDNDW�XQWXN�
PHQ\DPSDLNDQ�EHUEDJDL�LGH��JDJDVDQ��GDQ�DVSLUDVL�
\DQJ� LQJLQ� GLZXMXGNDQ� PDV\DUDNDW� :DLPDQJXUD�
XQWXN� PHQXQMDQJ� SHQJHORODDQ� .DOLZX�� 1DPXQ��
OHPEDJD� IRUPDO� WHUVHEXW� WLGDN� PDPSX� PHQJ�
JHUDNNDQ�PDV\DUDNDW�XQWXN�PHQJHOROD�.DOLZX�VHFDUD�
ODQJVXQJ��3HPHULQWDK�GHVD�OHELK�VHULQJ�NLQHUMDQ\D�
WHUKDODQJ� SHUVRDODQ� ELURNUDVL� VHSHUWL� WLGDN� DGD�
DQJJDUDQ� DWDX� WLGDN� DGD� LQVWUXNVL�GDUL�ELURNUDW�GL�
OHYHO�OHELK�WLQJJL��0DND�OHPEDJD�SHPHULQWDK�KDQ\D�
GLMDGLNDQ� VLPERO� GHVD� VHFDUD� DGPLQLVWUDWLI � GDQ�
MDUDQJ�WHUOLEDW�DNWLI �GDODP�SHQJHORODDQ�.DOLZX�
0DV\DUDNDW� PHQJJXQDNDQ� LQLVLDWLIQ\D� GHQJDQ�

PHPEHQWXN� NHORPSRN� WDQL�0DZDLOR� 2PPD� XQWXN�
PHQGXNXQJ� SHQJHORODDQ� .DOLZX�� .HORPSRN� WDQL�
PHQMDGL�VDWX�VDWXQ\D�VDOXUDQ�EDJL�PDV\DUDNDW�XQWXN�
PHUHDOLVDVLNDQ�VHJDOD�LGH��JDJDVDQ��GDQ�DVSLUDVLQ\D�
VHFDUD�SUDNWLV�GDQ�NRQNUHW��.HEHUDGDDQ�NHORPSRN�
WDQL�WHODK�EHUJHUDN�OHELK�MDXK�GDUL�VHNDGDU�XUXVDQ�
.DOLZX�� \DNQL�PDPSX�PHQFLSWDNDQ� MDULQJDQ�VRVLDO�
\DQJ� ELVD� PHQMDGL� DNVHV� XQWXN� EHULQWHUDNVL� GDQ�
PHQFLSWDNDQ� SRVLVL� WDZDU� �EDUJDLQLQJ� SRVLWLRQ��
OHPEDJD�LWX�WHUKDGDS�OHPEDJD�ODLQQ\D��+DO�LWX�GDSDW�
GLOLKDW�GDUL�NRPSRVLVL�SHQJXUXV�NHORPSRN�WDQL�\DQJ�
WHUQ\DWD� MXJD� EHUVWDWXV� VRVLDO� DNWLI � GL� OHPEDJD�
SHPHULQWDKDQ� GHVD�� OHPEDJD� NHDJDPDDQ� �*.6���
GDQ�WRNRK�PDV\DUDNDW�VHWHPSDW��NHSDOD�GXVXQ��
.HEHUDGDDQ�*.6�VHEDJDL� OHPEDJD�NHDJDPDDQ�

\DQJ�DGD�GL�:DLPDQJXUD�GLNHWDKXL�EHUSHUDQ�VHFDUD�
VLJQLILNDQ� GDODP� PHPEHQWXN� HWRV� NHUMD�� *.6�
PDPSX� PHQFLSWDNDQ� VXGXW� SDQGDQJ� EDUX� GL�
PDV\DUDNDW�� WHUXWDPD�SDGD�JHQHUDVL�PXGD��EDKZD�
EHNHUMD� DGDODK� LEDGDK�� GDQ� EHUEDJDL� WDK\XO� GDQ�
SDPDOL� DGDODK�EL
GDK��+DO� LQL� VHQDGD�GHQJDQ� WKHVLV�
0D[�:HEHU� WHQWDQJ� ´(WLND� 3URWHVWDQ� GDQ� 6HPDQJDW�
.DSLWDOLVPHµ� �$EGXOODK�� ������� 0HVNL� GHPLNLDQ��
PDVLK�GLWHPXNDQ�DGDQ\D�XSDFDUD�DGDW�0DUDSX�\DQJ�
GLJHODU�ROHK�JHQHUDVL�WXD�GDQ�GLKDGLUL�MHPDDW�*.6�

\DQJ� QRWDEHQH� EHUDJDPD�.ULVWHQ� 3URWHVWDQ��+DO�
WHUVHEXW�GLDNXL�UHVSRQGHQ�XQWXN�PHQMDJD�WROHUDQVL�
GDODP�EHUNH\DNLQDQ�VHUWD�PHQJKRUPDWL�RUDQJ�WXD��
6LNDS� WROHUDQVL� WHUVHEXW�PHUXSDNDQ�PRGDO� VRVLDO�
GDQ� PDPSX� GLWHUMHPDKNDQ� VHFDUD� EDLN� ROHK�
PDV\DUDNDW� :DLPDQJXUD� GDODP� LQWHUDNVL� EHU�
PDV\DUDNDW� WHUPDVXN� GDODP� SHQJHORODDQ� NDOLZX��
PLVDOQ\D�GHQJDQ�PHQHUDSNDQ�VDQNVL�GDUL�KXNXP�
KXNXP�DGDW�0DUDSX�DSDELOD�DGD�SHODQJJDUDQ�\DQJ�
WHUMDGL� GL� ODKDQ� SHPLOLN� \DQJ� PDVLK� PHPHUFD\DL�
NH\DNLQDQ�0DUDSX�

,9���.(6,038/$1�'$1�6$5$1

$��.HVLPSXODQ

'DODP�SHUVSHNWLI �VRVLRORJLV��NDOLZX�WLGDN�KDQ\D�
GLSDQGDQJ�VHEDJDL�VHEXDK�HQWLWDV�WHNQLV�EHUEHQWXN�
HNRVLVWHP�� QDPXQ� NDOLZX� GLPDNQDL� SXOD� VHEDJDL�
VHEXDK� UHDOLWDV� VRVLDO� \DQJ� WHUEHQWXN� GDUL� SURVHV�
VRVLDO� \DQJ� SDQMDQJ�� 3URVHV� VRVLDO� WHUVHEXW�
PHOLEDWNDQ� XQVXU�XQVXU� VRVLDO� \DQJ� PHUXSDNDQ�
GDVDU� SHPEHQWXN� VWUXNWXU� VRVLDO� GL� PDV\DUDNDW��
.DLGDK�QLODL� WUDGLVLRQDO�� VLVWHP�SHPEDJLDQ� NHUMD��
GDQ� PDQDMHPHQ� NRQIOLN� VHUWD� OHPEDJD� SHPHULQ�
WDKDQ� GHVD�� NHORPSRN� WDQL�� GDQ� OHPEDJD� DJDPD�
PHUXSDNDQ�XQVXU�XQVXU�VRVLDO�\DQJ�PHQRQMRO�GDQ�
EHUNRQWULEXVL�EHVDU�WHUKDGDS�NHEHUODQMXWDQ�.DOLZX�
KLQJJD�VDDW�LQL�

%��6DUDQ

'DODP�PHODNXNDQ� SHQ\XVXQDQ� NHELMDNDQ� GDQ�
SURJUDP�SURJUDP� SHPEDQJXQDQ� OLQJNXQJDQ�
KLGXS�GDQ�NHKXWDQDQ�GL�PDV\DUDNDW�VHEDLNQ\D�WLGDN�
KDQ\D� PHOLKDW� DVSHN� WHNQLV� VHSHUWL� HNRORJL� GDQ�
ELRILVLN� VDMD�� QDPXQ� WXUXW� SXOD� PHQHPSDWNDQ�
DVSHN�VRVLRORJLV�GL�GDODPQ\D��8QWXN�PHOHVWDULNDQ�
GDQ�PHQJDUXV�XWDPDNDQ�VLVWHP�.DOLZX�GL� WHPSDW�
ODLQ�� SHUOX� GLODNXNDQ� LQLVLDVL� SHQFDQDQJDQ� GHVD�
PRGHO�.DOLZX�ROHK�VWDNHKROGHUV�WHUNDLW�

8&$3$1�7(5,0$�.$6,+�

�"$,/08-&%(&.&/5�

3HQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK� \DQJ�
VHEHVDU�EHVDUQ\D� .HSDOD� 'HVD� GDQ� ZDUJD� 'HVD�
:DLPDQJXUD�� .HFDPDWDQ� :HZHZD� %DUDW��
.DEXSDWHQ� 6XPED� %DUDW� 'D\D�� 3URYLQVL� 177��
\DQJ�WHODK�EHUSDUWLVLSDVL�GDODP�SHQHOLWLDQ�LQL�



���
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'$)7$5�3867$.$

$EGXOODK�� 7�� �(GV���� ��������$JDPD�� HWRV� NHUMD� GDQ�
SHUNHPEDQJDQ�HNRQRPL��-DNDUWD��/3�(6�

$EGXOODK�� 7�� �������� ��6HMDUDK� ORNDO� GL� ,QGRQHVLD
<RJ\DNDUWD��*DGMDK�0DGD�8QLYHUVLW\�3UHVV�

%HUJHU��3��/���������� ��-DNDUWD��,QWL�+XPDQLVPH�VRVLRORJL
$NVDUD�

%HUJHU��3���3DUHUD��)���	�/XFNPDQ��7����������7DIVLU�
VRVLDO� DWDV� NHQ\DWDDQ�� ULVDODK� WHQWDQJ� VRVLRORJL�
SHQJHWDKXDQ� �WHUM�� +DVDQ� %DVUL��� -DNDUWD��
/3�(6�

%HUNHV�� )�� ��������6DFUHG� HFRORJ\�� WUDGLWLRQDO� HFRORJLFDO�
NQRZOHGJH� DQG� PDQDJHPHQW� V\VWHPV�� /RQGRQ��
7D\ORU�	�)UDQFLV��5HWULHYHG���$JXVWXV�������
KWWSV���ERRNV�JRRJOH�FR�LG�ERRNV"LG �E�5
$J=W[[,&	SULQWVHF IURQWFRYHU	GT VDFUH
G�HFRORJ\	KO HQ	VD ;	YHG �DK8.(Z
M5T-Y3S�U5$K90T,�.+<�''HN4�$(,
.M$%�Y RQHSDJH	T VDFUHG���HFRORJ\	
I IDOVH�

'UXFNPDQ�� '��� 	� )DVW�� /�� �������� &RQIOLFW�� )URP�
DQDO\VLV� WR� LQWHUYHQWLRQ�� ,Q� &KHOGHOLQ�� 6��
'UXFNPDQ�� '��� 	� )DVW�� /� �(GV���� /RQGRQ�
1HZ�<RUN��&RQWLQXXP��5HWULHYHG� ���$SULO�
� � � � � I U R P �
KWWSV���ERRNV�JRRJOH�FR�LG�ERRNV"KO HQ	O
U 	LG \�/8$Z$$4%$-	RL IQG	SJ 3
3�	GT &RQIOLFW�$QDO\VLV�,QWHUYHQWLRQ�6
DQGUD�&KHOGHOLQ	RWV 7N�S�&0+1R	VLJ
 H4�UDS/F�(+&8:*0TU<7�YD+9�$UH
GLUBHVF \�Y RQHSDJH	T &RQIOLFW���$Q
DO\VLV���,QWHUYHQWLRQ���6DQGUD���&KHOG
LHOLQ	I IDOVH�

*ULWWHQ��'���6DDVWDPRLQHQ��2���	�6DMDPD��6����������
(WKLFDO� DQDO\VLV�� $� VWUXFWXUHG� DSSURDFK� WR�
IDFLOLWDWH� WKH� UHVROXWLRQ� RI � IRUHVW� FRQIOLFWV��
)RUHVW� 3ROLF\� DQG� (FRQRPLFV�� ������� ���������
K W W S � � � G R L � R U J � � � � � � � � � �
M�IRUSRO�������������

+RXOW��7��)���������� ��7KH�'LFWLRQDU\�RI �PRGHUQ�VRFLRORJ\
8QYLHUVLW\�RI �0LFKLJDQ��/LWWOHILHOG�$GDPV�

.HELMDNDQ�� :�� �������� �� %RJRU��3HUKXWDQDQ� VRFLDO
&HQWHU� IRU� ,QWHUQDWLRQDO� )RUHVWU\� 5HVHDUFK�
�&,)25��

0LWFKHOO��&��5����������7KH�VWUXFWXUH�RI � LQWHUQDWLRQDO�
FRQIOLFW� �SS�� ��������� /RQGRQ�� 0DF0LOODQ�
3UHVV�/WG�

1DUZRNR��-��'���	�6X\DQWR��%����������6RVLRORJL�WHNV�
SHQJDQWDU�GDQ�WHUDSDQ��,Q�1DUZRNR��-��'���	�
6X\DQWR��%��(GV����6RVLRORJL�WHNV�SHQJDQWDU�GDQ�
WHUDSDQ� �SS�� �������� -DNDUWD�� 3HQHUELW�
.HQFDQD�

1MXUXPDQD�� *�� 1��� 	� 6XVLOD�� ,�� �������� .DMLDQ�
UHKDELOLWDVL� ODKDQ� NULWLV� PHODOXL� SHQJHP�
EDQJDQ�KXWDQ�UDN\DW�EHUEDVLV�VLVWHP�NDOLZX�
GL�3XODX�6XPED�� -XUQDO�3HQHOLWLDQ�+XWDQ� GDQ�
.RQVHUYDVL�$ODP����������������

1MXUXPDQD��*���5DKDUMR��6���3XMLRQR��(���3UDVHW\R��
%��5LDQDZDWL��+���	�3XVSL\DWXQ��5�� ��������
3HQJHPEDQJDQ� DJURIRUHVWU\� EHUEDVLV� PDV\DUDNDW�
GDODP�PHQGXNXQJ�NHWDKDQDQ� SDQJDQ� �/DSRUDQ�
3HQHOLWLDQ�� 3URJUDP� ,QVHQWLI � 5LVHW� XQWXN�
3HQHOLWL��� .XSDQJ�� 'LUHNWRUDW� -HQGHUDO�
3HQGLGLNDQ�7LQJJL��'HSDUWHPHQ�3HQGLGLNDQ�
1DVLRQDO��8QSXEOLVKHG��

1XUJL\DQWRUR�� %XUKDQ�� *��� 	� 0DU]XNL�� ��������
6WDWLVWLN�WHUDSDQ�XQWXN�SHQHOLWLDQ�LOPX�LOPX�VRVLDO��
<RJ\DNDUWD��*DGMDK�0DGD�8QLYHUVLW\�3UHVV�

5DKPDQ�� 6�� $��� ,PDP�� 0�� +��� 6QHOGHU�� '�� -��� 	�
6XQGHUODQG�� 7�� �������� $JURIRUHVWU\� IRU�
OLYHOLKRRG�VHFXULW\�LQ�DJUDULDQ�ODQGVFDSHV�RI �
WKH�3DGPD�IORRGSODLQ�LQ�%DQJODGHVK��6PDOO�
VFDOH�)RUHVWU\������������������KWWS���GRL�RUJ��
��������V���������������\�

5DKX��$��$���+LGD\DW��.���$UL\DGL��0���	�+DNLP��/��
��������0DQDJHPHQW�RI �.DOHND��WUDGLWLRQDO�
JDUGHQV�� LQ� 'D\DN� FRPPXQLW\� LQ� .DSXDV��
&HQWUDO� .DOLPDQWDQ�� ,QWHUQDWLRQDO� -RXUQDO� RI �
6FLHQFH�DQG�5HVHDUFK����������������

6HPELULQJ��(���%DVXQL��6���	�6RHNPDGL��5����������
5HVROXVL� NRQIOLN� SHQJHORODDQ� 7DPDQ�
1DVLRQDO�7HOXN�&HQGUDZDVLK�GL�.DEXSDWHQ�
7HOXN� :RQGDPD�� -XUQDO� 0DQDMHPHQ� +XWDQ�
7URSLND��;9,�������������

6LQJDULPEXQ�� 0��� 	� (IIHQGL�� 6�� �(GV���� ��������
0HWRGH�SHQHOLWLDQ�VXUYH\��-DNDUWD��/3�(6�

6RHPDUGMDQ�� 6���	� 6RHPDUGL�� 6�� ��������6HWDQJNDL� �
EXQJ�VRVLRORJL��-DNDUWD��<D\DVDQ�%DGDQ�3HQHUELW�
)DNXOWDV�(NRQRPL�8QLYHUVLWDV�,QGRQHVLD�



7RUUHV��%���0D]D��2��-���$JXLUUH��3���+LMRMRVD��/���	�
*�QWHU�� 6�� �������� 7KH� FRQWULEXWLRQ� RI �
WUDGLWLRQDO� DJURIRUHVWU\� WR� FOLPDWH� FKDQJH�
DGDSWDWLRQ�LQ�WKH�(FXDGRULDQ�$PD]RQ��7KH�
FKDNUD�V\VWHP��,Q�+DQGERRN�RI �&OLPDWH�&KDQJH�
$GDSWDWLRQ� �SS�� ������������ 9HUODJ� %HUOLQ�
+HLGHOEHUJ�� 6SULQJHU�� KWWS���GRL�RUJ��
�������������������������B���

8VPDQ��+���	�6HWLDG\��3���������� ��3HQJDQWDU�VWDWLVWLND
-DNDUWD��%XPL�$NVDUD�

9HHJHU��.���������� ��-DNDUWD��*UDPHGLD�5HDOLWDV�VRVLDO

:HLZHL��/���:HQKXD��/���0RXFKHQJ��/���	�)XOOHU��$��
0����������7UDGLWLRQDO�DJURIRUHVWU\�V\VWHPV��
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