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0DQJURYH� HFRV\VWHP� LQ� WKH� FRDVWDO� RI� 'DUXO� $PDQ� 9LOODJH� KDV� EHHQ����������������������������

VHULRXVO\� � �GHJUDGDWHG��7KLV�FRQGLWLRQ�FDQ�DIIHFW�JDVWURSRGV� OLYH� LQ� WKH�DUHD��7KH�SXUSRVH�RI�

WKLV� VWXG\� ZDV� WR� GHWHUPLQH� WKH� GHQVLW\� DQG� VH[� UDWLR� RI� PDQJURYH� VQDLOV� 7HOHVFRSLXP�����������������

WHOHVFRSLXP� LQ� PDQJURYH� HFRV\VWHP�� 7KLV� VWXG\� ZDV� FRQGXFWHG� LQ� 6HSWHPEHU� ����� LQ� WKH����

PDQJURYH� HFRV\VWHPV� RI�'DUXO�$PDQ�9LOODJH�5XSDW�'LVWULF��7KH�PHWKRG�XVHG� LQ� WKLV� VWXG\�

ZDV� D� VXUYH\� PHWKRG�� /RFDWLRQ� VWXG\�ZDV� GLYLGHG� LQWR� WKUHH� VWDWLRQV�� 6QDLO� 7�� WHOHVFRSLXP�

VDPSOH�ZDV�FROOHFWHG�E\�KDQG-SLFNLQJ�GLUHFWO\�LQ�ILYH�SORWV�RI���P�[���P�IRU�HDFK�VWDWLRQ��7KH�

VQDLO�VH[�GHWHUPLQDWLRQ�ZDV�GRQH�IURP�FRORXU�DQG�VKDSH�REVHUYDWLRQ�RI�JRQDG�LQ� ODERUDWRU\��

9DULDQFH�$QDO\VLV��$129$��ZDV�XVHG�WR�WHVW�WKH�VLJQLILFDQFH�GLIIHUHQFHV�RI�PDQJURYH�VQDLO�

GHQVLW\�EHWZHHQ�VWDWLRQV��'XULQJ�WKH�UHVHDUFK��D�WRWDO�RI����VDPSOHV�RI��VQDLO�PDQJURYHV��ZLWK�

VL]HV�UDQJLQJ�IURP������WR������PP�DQG�D�ZHLJKW�RI�������WR�������J�ZDV�REWDLQHG��$YHUDJH�

GHQVLW\� RI� PDQJURYH� VQDLOV� REWDLQHG� ����������� WR� ����������� �LQG�P���� 0DQJURYH� VQDLO����

GHQVLW\�ZDV� VLJQLILFDQWO\�GLIIHUHQW�EHWZHHQ� VWDWLRQV� � �VLJ���������0RULVLWD� LQGH[�YDOXH� DW� WKH�

WKLUG� VWDWLRQ� VKRZV� WKDW� WKH� GLVWULEXWLRQ� SDWWHUQ� RI�PDQJURYH� VQDLO� LV� XQLIRUP� �,G�������� 6H[�

UDWLR��PDOH�DQG�IHPDOH��RI�PDQJURYH�VQDLOV�ZDV������ 

.H\ZRUGV����PDQJURYH�VQDLOV��GHQVLW\��VH[�UDWLR���SDWWHUQ�RI�GLVWULEXWLRQ 

$%675$. 

(NRVLVWHP�PDQJURYH�GL�SHVLVLU�'HVD�'DUXO�$PDQ���VXGDK�EDQ\DN�PHQJDODPL�GHJUDGDVL��

.RQGLVL� LQL� GDSDW�PHPSHQJDUXKL� JDVWURSRGD� \DQJ� KLGXS� GL� GDODPQ\D�� 7XMXDQ� SHQHOLWLDQ� LQL�

DGDODK� XQWXN� PHQJHWDKXL� NHOLPSDKDQ� GDQ� QLVEDK� NHODPLQ� VLSXW� EDNDX� �7�� WHOHVFRSLXP�� GL�

HNRVLVWHP�PDQJURYH� �'HVD�'DUXO�$PDQ�.HFDPDWDQ�5XSDW��3HQHOLWLDQ� LQL� �GLODNVDQDNDQ�SDGD�

EXODQ� 6HSWHPEHU� ������0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�PHWRGH� VXUYH\��

/RNDVL�SHQHOLWLDQ�GLEDJL�DWDV� � WLJD� VWDVLXQ��3HQJDPELODQ�VDPSHO� VLSXW�EDNDX� �7�� WHOHVFRSLXP��

GLODNXNDQ�GHQJDQ�PHPXQJXW�PHQJJXQDNDQ�WDQJDQ�VHFDUD�ODQJVXQJ�GDODP��OLPD�SORW�XNXUDQ���

P�[���P��SDGD�VHWLDS�VWDVLXQ��3HQHQWXDQ�MHQLV�NHODPLQ�VLSXW�EDNDX��7��WHOHVFRSLXP���GLODNXNDQ�

GHQJDQ� PHOLKDW� � ZDUQD� GDQ� EHQWXN� JRQDGQ\D�� $QDOLVLV� 9DULDQ� �$129$�� GLJXQDNDQ� XQWXN�

PHQJXML� VLJQLILNDQVL� SHUEHGDDQ� NHOLPSDKDQ� VLSXW� EDNDX� DQWDU� � VWDVLXQ�� 6HODPD� SHQHOLWLDQ�

GLGDSDW� VDPSHO� VLSXW� EDNDX� VHEDQ\DN���� LQGLYLGX�� GHQJDQ� SDQMDQJ� FDQJNDQJ�EHUNLVDU� DQWDUD�

����� ±� ����� FP� GDQ� EHUDW� ������ ±� ������ J�� .HOLPSDKDQ� UDWD-UDWD� VLSXW� EDNDX� GLGDSDWNDQ�

�����������-������������LQG�P����.HOLPSDKDQ�VLSXW�EDNDX�DQWDU�VWDVLXQ�EHUEHGD�Q\DWD�GHQJDQ�

QLODL� VLJLQLILNDQ��� ������1LODL� ,QGHNV�0RULVLWD�SDGD� NHWLJD� VWDVLXQ�PHQXQMXNNDQ� EDKZD�SROD�

VHEDUDQ� VLSXW� EDNDX� DGDODK� PHUDWD�VHUDJDP� GHQJDQ� QLODL� ������ 1LVEDK� NHODPLQ� �MDQWDQ� GDQ�

EHWLQD��VLSXW�EDNDX��VHLPEDQJ��������� 

.DWD�NXQFL���6LSXW�EDNDX��NHOLPSDKDQ��QLVEDK�NHODPLQ��SROD�GLVWULEXVL 
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3DGD� ZLOD\DK� SHVLVLU� WHUGDSDW� EHEHUDSD� HNRVLVWHP� XWDPD�� VHSHUWL� HNRVLVWHP����

PDQJURYH�� SDGDQJ� ODPXQ� GDQ� WHUXPEX� NDUDQJ� �%HQJHQ�� ������� +XWDQ� PDQJURYH�����

WXPEXK� GHQJDQ� EDLN� SDGD� SDQWDL� EHUOXPSXU� GHQJDQ� NRQGLVL� SHUDLUDQ� UHODWLI� WHQDQJ��

VHSHUWL� GL� WHOXN-WHOXN�� VHODW� GDQ� PXDUD� VXQJDL�� 6DODK� VDWX� NDZDVDQ� \DQJ� GLWHPXNDQ�

PDQJURYH� WXPEXK� GHQJDQ� EDLN� GL� 3URYLQVL� 5LDX� DGDODK� 3XODX� 5XSDW� .DEXSDWHQ�

%HQJNDOLV�� 3XODX� 5XSDW� \DQJ� WHUOHWDN� GL� VHEHODK� WLPXU� 3XODX� 6XPDWHUD� PHPSXQ\DL�

SDQWDL� \DQJ� EHU-VXEVWUDW� OXPSXU�� (NRVLVWHP�PDQJURYH�PHPLOLNL� IXQJVL� HNRORJLV� GDQ�

HNRQRPLV�� +XWDQ� PDQJURYH� PHUXSDNDQ� KDELWDW� GDUL� EHUEDJDL� RUJDQLVPH�� WHUXWDPD����

RUJDQLVPH�ODXW��6HFDUD�HNRORJLV�PDQJURYH�GDSDW�PHQMDPLQ�WHUSHOLKDUDQ\D�OLQJNXQJDQ�

ILVLN� VHSHUWL� SHQDKDQ�RPEDN�� DQJLQ�� VHUWD�PHUXSDNDQ� WHPSDW� SHUNHPEDQJELDNDQ�EDJL�

EHUEDJDL� MHQLV� NHKLGXSDQ� ODXW�� VHSHUWL� LNDQ�� XGDQJ�� NHSLWLQJ�� NHUDQJ�� NHRQJ�VLSXW� GDQ�

KHZDQ�MHQLV�ODLQ��%HQJHQ�������GDQ�)DFKUXO�������� 

6DODK� VDWX� ELRWD� \DQJ� KLGXS� GL� HNRVLVWHP� PDQJURYH� DGDODK� VLSXW� EDNDX�

�7HOHVFRSLXP� WHOHVFRSLXP���6LSXW�EDNDX� �7�� WHOHVFRSLXP��GLNRQVXPVL�GDJLQJQ\D�ROHK�

PDV\DUDNDW� SDGD� EHEHUDSD� ZLOD\DK�� VHPHQWDUD� FDQJNDQJQ\D� GLMDGLNDQ� KLDVDQ����������

&DUSHQWHU� GDQ� 1LHP� ������� PHQ\DWDNDQ� EDKZD� VLSXW� IDPLOL� 3RWDPLGLGDH� VHSHUWL���������

7�� WHOHVFRSLXP� GL� 3KLOLSSLQD�� EHJLWX� VHULQJ� GLMXPSDL� GLSDVDU� ORNDO�� 6HFDUD� HNRORJLV���

VLSXW� GDSDW� EHUSHUDQ� GDODP� PHPSHUEDLNL� NXDOLWDV� DLU� SDGD� WDPEDN�� +DPVLDK� HW� DO���

������ PHQ\DWDNDQ� EDKZD� VLSXW� EDNDX� GDSDW� GLJXQDNDQ� VHEDJDL� ELRILOWHU�� NKXVXVQ\D�

XQWXN� PHQXUXQNDQ� NDGDU� EDKDQ� WHUVXVSHQVL� GDQ� SRSXODVL� EDNWHUL�� DLU� OLPEDK� GDUL������

EXDQJDQ�EXGLGD\D�XGDQJ�LQWHQVLI���6HPHQWDUD�PHQXUXW�<DS�HW�DO����������SHQJJXQDDQ�

MDULQJDQ�OXQDN��7��WHOHVFRSLXP�GDSDW�PHPHFDKNDQ�PDVDODK�XQWXN�PHQJXUDQJL� WLQJNDW�

NHVDODKDQ�GDODP�LQWHUSUHWDVL�SHQDPSDNDQ�VHFDUD�ELRORJL�ORJDP�EHUDW�GL�GDHUDK�LQWHUWLG�

DO�� .DMLDQ� WHQWDQJ� ELRHNRORJL� VSHVLHV-VSHVLHV� PROXVND� \DQJ� GDSDW� GLPDNDQ� �HGLEOH��

VSHFLHV��GL�KXWDQ�PDQJURYH�5XSDW�EHOXP�EDQ\DN�GLODNXNDQ��*DVWURSRGD�7��WHOHVFRSLXP�

PHUXSDNDQ� PROXVND� \DQJ� PXGDK� GLWHPXNDQ� GL� KXWDQ� PDQJURYH� GDQ� GLPDNDQ���

PDV\DUDNDW�� 0HQXUXW� 6HW\REXGLDQGL� HW� DO��� ������� 7�� WHOHVFRSLXP� PHUXSDNDQ�����������

JDVWURSRGD� \DQJ� KLGXS� GL� KXWDQ� PDQJURYH� \DQJ� PHPSXQ\DL� QLODL� SHQWLQJ� VHEDJDL�

SHUKLDVDQ� GDQ� EDKDQ� PDNDQDQ�� +DPVLDK� ������� PHQ\DWDNDQ� EDKZD� VLSXW� EDNDX� LQL�

VHULQJ� GLWHPXNDQ� GDODP� MXPODK� EHUOLPSDK� GL� GDHUDK� SHUWDPEDNDQ� \DQJ� EHUEDWDVDQ�

GHQJDQ� KXWDQ� PDQJURYH�� 6HODLQ� LWX�� VLSXW� � EDNDX� MXJD� EDQ\DN� GLWHPXNDQ� GL� DOLUDQ�

VXQJDL-VXQJDL�\DQJ�GHNDW�GHQJDQ�GDHUDK��SHUWDPEDNDQ�� 

.DZDVDQ� \DQJ� PHPSXQ\DL� VXPEHUGD\D� PDQJURYH� GL� 3XODX� 5XSDW� DQWDUD� ODLQ��

'HVD� 'DUXO� $PDQ�� ,QIRUPDVL� GDUL� PDV\DUDNDW� VHNLWDU� SHVLVLU� 5XSDW�� VLSXW� EDNDX���������

�7�� WHOHVFRSLXP�� VXGDK�PXODL� VXOLW� GLGDSDWNDQ�NDUHQD� SRSXODVLQ\D� VHPDNLQ�PHQXUXQ��

+DO� LQL� GLSHUNLUDNDQ� WHUNDLW� NXDOLWDV� OLQJNXQJDQ� KXWDQ� PDQJURYH� \DQJ� VHPDNLQ�

PHQXUXQ�� EDLN� NDUHQD� NHUDSDWDQ� PDQJURYH� \DQJ� EHUNXUDQJ�� PDVXNDQ� EDKDQ-EDKDQ�

SHQFHPDUDQ�NH�HNRVLVWHP�PDQJURYH� �VHUWD�NDUHQD� �SHQJDPELODQ�VLSXW� WHUVHEXW�VHFDUD��

EHUOHELKDQ��8QWXN� LWX�GLEXWXKNDQ�NDMLDQ� WHUKDGDS�VLSXW�EDNDX� LQL��.DMLDQ�VLSXW�EDNDX�

LQL�GL�KXWDQ�PDQJURYH�5XSDW�EHOXP�DGD�GLODNXNDQ��$VSHN�\DQJ�SHUOX�GLNHWDKXL�GDODP�

SHQJHORODDQ� VXPEHUGD\D� VLSXW� EDNDX� DGDODK� HNRORJL� GDQ� ELRORJLQ\D�� $VSHN� HNRORJL��

GDVDU� \DQJ� SHUOX� GLNDML� DGDODK� NHOLPSDKDQ� GDQ� SHQ\HEDUDQQ\D�� VHGDQJNDQ� DVSHN������

ELRORJL�� NKXVXVQ\D� UHSURGXNVL� \DLWX� QLVEDK� NHODPLQ� \DQJ� VDQJDW� PHQHQWXNDQ�

NHVXNVHVDQ� SHPEXDKDQ�� 7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� NHOLPSDKDQ�

GDQ�QLVEDK�NHODPLQ�VLSXW�EDNDX��7��WHOHVFRSLXP��\DQJ�VDQJDW�PHQHQWXNDQ�NHVXNVHVDQ�

SHPEXDKDQ�WHOXU�\DQJ�GLKDVLONDQ�� 
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3HQHOLWLDQ�LQL��GLODNVDQDNDQ�SDGD�EXODQ�6HSWHPEHU������GL�HNRVLVWHP�PDQJURYH�

'HVD� 'DUXO� $PDQ� .HFDPDWDQ� 5XSDW� �*DPEDU� ���� 3HQJDPELODQ� VDPSHO� GDQ�

SHQJXNXUDQ� � NXDOLWDV� OLQJNXQJDQ� �DLU� GDQ� VHGLPHQ��� VHSHUWL� VDOLQLWDV�� VXKX�� GDQ� S+��

GLODNXNDQ� ODQJVXQJ� GL� ODSDQJDQ�� $QDOLVLV� VDPSHO� VLSXW� EDNDX� GLODNVDQDNDQ� GL�

/DERUDWRULXP� %LRORJL� /DXW� )DNXOWDV� 3HULNDQDQ� GDQ� ,OPX� .HODXWDQ� 8QLYHUVLWDV� 5LDX�

3HNDQEDUX� 

0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHWRGH� VXUYH\�� \DLWX�

PHODNXNDQ� SHQJDPDWDQ� GDQ� SHQJDPELODQ� VDPSHO� VLSXW� EDNDX� �7�� WHOHVFRSLXP�� GL��

ODSDQJDQ�GDQ�NHPXGLDQ�GLODQMXWNDQ�DQDOLVLV�GL�ODERUDWRULXP��6HODLQ�LWX�MXJD�GLODNXNDQ�

SHQJXNXUDQ� SDUDPHWHU� NXDOLWDV� DLU� GL� ODSDQJDQ�� 8QWXN� PHQGDSDWNDQ� JDPEDUDQ�����

NHOLPSDKDQ� GDQ� GLVWULEXVL� VLSXW� EDNDX� GL� SHVLVLU� 'HVD� GDUXO� $PDQ� GLWHWDSNDQ� WLJD����

VWDVLXQ��3HQJXNXUDQ� SDUDPHWHU� NXDOLWDV� OLQJNXQJDQ� �DLU�� GLODNXNDQ�SDGD� VDDW� SDVDQJ��

VHPHQWDUD�VHGLPHQ�GLXNXU�SDGD�VDDW�VXUXW�GL�SDQWDL�WHPSDW�GLPDQD�VDPSHO�VLSXW�EDNDX�

7�� WHOHVFRSLXP� GLSHUROHK�� 3DUDPHWHU� \DQJ� GLXNXU� PHOLSXWL� VXKX� GDQ� S+� VHGLPHQ�

GHQJDQ� PHQJJXQDNDQ� VRLO� WHVWHU�� SHQJXNXUDQ� VDOLQLWDV� DLU� PHQJJXQDNDQ� KDQG����������

UHIUDFWRPHWHU�� S+� DLU� PHQJJXQDNDQ� NHUWDV� S+� LQGLNDWRU�� VXKX� DLU� PHQJJXQDNDQ�

WHUPRPHWHU� 

*DPEDU����3HWD�ORNDVL�SHQJDPELODQ�VDPSHO�VLSXW�EDNDX�GL�3XODX�5XSDW 

3HQJDPELODQ� VDPSHO� VLSXW� EDNDX� �7�� WHOHVFRSLXP�� GLODNXNDQ� GHQJDQ� FDUD�

PHPXQJXW� PHQJJXQDNDQ� WDQJDQ� VHFDUD� ODQJVXQJ�� 8QWXN� PHQGDSDWNDQ� JDPEDUDQ�

NHOLPSDKDQ� GDQ� GLVWULEXVLQ\D� GLWHWDSNDQ� VDWX� WUDQVHN� WLDS� VWDVLXQ� GDQ� VHWLDS� WUDQVHN�

GLWHWDSNDQ� � OLPD� SORW� XNXUDQ� �� P� [� �� P�� VHFDUD� WHJDN� OXUXV� WHUKDGDS� JDULV� SDQWDL�

GHQJDQ� MDUDN� OHELK� NXUDQJ� �� PHWHU�� 6DPSHO� VLSXW� EDNDX� �7�� WHOHVFRSLXP�� \DQJ�

GLSHUROHK� GDUL� ODSDQJDQ� GLPDVXNNDQ� NH� GDODP� NDQWRQJ� SODVWLN� ODOX� GLPDVXNNDQ� NH�

GDODP� LFH� ER[� \DQJ� EHULVL� HV� GDQ� GLEDZD� NH� /DERUDWRULXP� %LRORJL� /DXW� )DNXOWDV�

3HULNDQDQ�GDQ�,OPX�.HODXWDQ�8QLYHUVLWDV�5LDX�3HNDQEDUX�XQWXN�GLDQDOLVLV� 

6DPSHO� VLSXW� \DQJ� GLSHUROHK� GL� ODSDQJDQ�� GLEHUVLKNDQ�� GLXNXU� SDQMDQJ� GDQ� GL�

WLPEDQJ� EHUDWQ\D� GDQ� GLKLWXQJ� MXPODKQ\D� VHWLDS� SORW� SDGD� VHWLDS� VWDVLXQ�� 3HQHQWXDQ�

MHQLV� NHODPLQ� VLSXW� EDNDX� �7�� WHOHVFRSLXP�� GLODNXNDQ� GHQJDQ� PHQJDPDWL� JRQDGQ\D��

8QWXN� LWX�RUJDQ� OXQDN�GDUL�NHRQJ�EDNDX�GLNHOXDUNDQ�GDUL� FDQJNDQJQ\D�GHQJDQ�FDUD-
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PHPHFDKNDQ� FDQJNDQJQ\D�� -HQLV� NHODPLQ� VLSXW� EDNDX� �7�� WHOHVFRSLXP�� GLODNXNDQ�

GHQJDQ� PHOLKDW� ZDUQD� GDQ� EHQWXN� JRQDGQ\D�� 8QWXN� PHPDVWLNDQ� SHQJDPDWDQ���������

PDNURVNRSLV�� MXJD� GLODNXNDQ� SHQJDPDWDQ� VHFDUD� PLNURNRSLV� GHQJDQ� PHQJJXQDNDQ�

PLNURVNRS� GHQJDQ� FDUD� PHQJROHVNDQ� �VPHDU�� MDULQJDQ� JRQDG� SDGD� REMHN� JODV� GDQ����

GLWXWXS�VHWHODK�GLEHUL�VHGLNLW�DLU�GDQ�GLDPDWL�GL�EDZDK�PLNURVNRS��$GDSXQ�GDWD�\DQJ�

GLRODK� GDQ� GLDQDOLVLV�PHOLSXWL� NHOLPSDKDQ�� SROD� GLVWULEXVL� �,QGHNV�0RULVLWD��PHQXUXW�

.KRXZ� ��������1LVEDK� NHODPLQ� GLDQDOLVD� GHQJDQ� FDUD�PHPEDQGLQJNDQ� MXPODK� MHQLV�

VLSXW� EHWLQD� GDQ� MDQWDQ� VHFDUD� NHVHOXUXKDQ�� $QDOLVLV� 9DULDQ� �$129$�� GLJXQDNDQ�

XQWXN� PHQJXML� VLJQLILNDQVL� SHUEHGDDQ� NHOLPSDKDQ� VLSXW� EDNDX� DQWDUD� VWDVLXQ��

SHQHOLWLDQ� GHQJDQ� EDQWXDQ� SURJUDP� 6366�� -LND� WHUGDSDW� SHUEHGDDQ� \DQJ� VLJQLILNDQ�

GLODQMXWNDQ�GHQJDQ�XML�/6'��XQWXN�PHOLKDW�VWDVLXQ�PDQD��VDMD�\DQJ�EHUEHGD�� 

'HVD�'DUXO� $PDQ�PHUXSDNDQ� KDVLO� SHPHNDUDQ� GDUL� .HOXUDKDQ� 7DQMXQJ�.DSDO�

GHQJDQ�OXDV�ZLOD\DK�����NP����6HFDUD�JHRJUDILV�'HVD�'DUXO�$PDQ�WHUOHWDN�SDGD�SRVLVL�

�R��¶���´�±��R��¶���´�/8�GDQ����R���¶���´�±����R���¶���´�%7��'HVD�LQL�WHUGLUL�GDUL�WLJD�

GXVXQ�� PHOLSXWL� 'XVXQ� $PDQ�� 'XVXQ� 3DQJNDODQ� 'XULDQ� GDQ� 'XVXQ� 7HOXN� 7XQJNX�

�3HUGD�%HQJNDOLV�1R�����7DKXQ��������'HVD�'DUXO�$PDQ�PHUXSDNDQ�GHVD�\DQJ�EHUDGD�

GL� SLQJJLU� SDQWDL�� 3DQWDL� 'HVD� 'DUXO� $PDQ� PHUXSDNDQ� SDQWDL� GHQJDQ� VXEVWUDW����������

EHUOXPSXU��3DGD�SLQJJLU�SDQWDL�GHVD�LQL�GLWXPEXKL�YHJHWDVL�PDQJURYH�GHQJDQ�EHUEDJDL�

NRQGLVL�GDQ�NHUDSDWDQ�\DQJ�EHUEHGD���+DO�LQL�WLGDN�WHUOHSDV�GDUL�NDUHQD�IDNWRU�DODP�GDQ�

DNWLYLWDV� PDQXVLD� \DQJ� PHPDQIDDWNDQ� PDQJURYH� LQL� GHQJDQ� EHUEDJDL� NHSHUOXDQ�������

.HUXVDNDQ�KXWDQ�PDQJURYH�GL�GHVD�LQL�VHODLQ�SHQHEDQJDQ�XQWXN�NHSHUOXDQ�SULEDGL�MXJD�

DGD�NDUHQD�SHPEDQJXQDQ�LQIUDVWUXNWXU� 

.XDOLWDV�/LQJNXQJDQ�3HUDLUDQ 

.XDOLWDV�OLQJNXQJDQ�SHUDLUDQ�PHUXSDNDQ�KDO�\DQJ�VDQJDW�SHQWLQJ�EDJL�RUJDQLVPH�

\DQJ� KLGXS� GL� GDODPQ\D�� 8QWXN� LWX� NXDOLWDV� OLQJNXQJDQ� SHUDLUDQ� WHUVHEXW� VDQJDW�

PHQHQWXNDQ� NHOLPSDKDQ� DWDX� NHEHUDGDDQ� ELRWD� SHUDLUDQ�� WHUPDVXN� VLSXW� EDNDX����������

�7�� WH-OHVFRSLXP���.LVDUDQ�QLODL� NXDOLWDV�SHUDLUDQ� \DQJ�GLSHUROHK� VHODPD� VHSHUWL� \DQJ�

GLVDMLNDQ�SDGD�7DEHO��� 

7DEHO����+DVLO�SHQJXNXUDQ�SDUDPHWHU�OLQJNXQJDQ��DLU�GDQ�VHGLPHQ� 

6WDVLXQ $LU 6HGLPHQ 

  6XKX��R&� 6DOLQLWDV��SSW� S+ 6XKX��R&� S+ 

, ���-��� ���-��� ��-�� ���-��� � 

,, ���-��� ���-��� ��-�� ���-��� � 

,,, ���-��� ���-��� � �� � 

'DUL� 7DEHO� �� GDSDW� GLOLKDW� EDKZD� QLODL� SDUDPHWHU� OLQJNXQJDQ� DLU� GDQ� VHGLPHQ��

SDGD�NHWLJD�VWDVLXQ�UHODWLI�VDPD��NHFXDOL�QLODL�VDOLQLWDV�\DQJ�OHELK�UHQGDK�SDGD�VWDVLXQ�

,,,� ���� ±� ��� SSW��� 6DOLQLWDV� \DQJ� UHQGDK� LQL� WHUNDLW� GHQJDQ� NHEHUDGDDQ� VWDVLXQ� ,,,� GL�

VHNLWDU�WHPSDW�EHUPXDUD�VXQJDL�NHFLO�DWDX�DQDN�VXQJDL��6DOLQLWDV�\DQJ�OHELK�UHQGDK�LQL�

GDSDW� PHPSHQJDUXKL� NHOLPSDKDQ� VLSXW� EDNDX� \DQJ� DGD� VHODLQ� IDNWRU� OLQJNXQJDQ�

ODLQQ\D��1DPXQ�GHPLNLDQ�VHFDUD�XPXP�SDUDPHWHU�NXDOLWDV�SHUDLUDQ�SDQWDL�'HVD�'DUXO�

$PDQ�PDVLK� GDODP� EDWDV� \DQJ� GDSDW� GLWROHULU� GHQJDQ� EDLN� ROHK� RUJDQLVPH� SHUDLUDQ��

WHUPDVXN�VLSXW�EDNDX� 

.HOLPSDKDQ�GDQ�3ROD�'LVWULEXVL 

+DVLO� SHQJXPSXODQ� VDPSHO� VLSXW�EDNDX� VHODPD�SHQHOLWLDQ�PHQXQMXNNDQ�DGDQ\D�
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SHUEHGDDQ� NHOLPSDKDQ� DQWDU� VWDVLXQ�� 6HODPD� SHQHOLWLDQ� GLGDSDW� VDPSHO� 6LSXW� %DNDX�

VHEDQ\DN����LQGLYLGX��GHQJDQ�XNXUDQ�EHUNLVDU�DQWDUD������±������FP�GDQ�EHUDW�������±�

������ J��5DWD-UDWD� NHOLPSDKDQ� VLSXW� EDNDX� SDGD� VHWLDS� VWDVLXQ� VHSHUWL� SDGD�7DEHO� ���

3DGD� WDEHO� WHUVHEXW� � MXJD� GLVDMLNDQ� KDVLO� DQDOLVLV� ,QGHNV�0RULVLWD� \DQJ�PHQXQMXNNDQ�

SROD�VHEDUDQ�DWDX�GLVWULEXVL�VLSXW�EDNDX�GL�HNRVLVWHP�PDQJURYH�'HVD�'DUXO�$PDQ� 

7LQJJLQ\D�NHOLPSDKDQ�VLSXW�EDNDX�GL�6WDVLXQ� ,,,� ������������ LQG�P���EHUNDLWDQ�

GHQJDQ� NRQGLVL� OLQJNXQJDQ� \DQJ� GLVHQDQJL�� \DLWX� WLGDN� MDXK� GDUL� PXDUD� VXQJDL��

0HQXUXW� 6RHNHQGDUVL� HW� DO�� ������� VLSXW� EDNDX� EDQ\DN� GLWHPXNDQ� GL� GDHUDK���������������

SHUWDPEDNDQ� \DQJ� GHNDW� GHQJDQ� PXOXW� VXQJDL� GDQ� MXJD� KHZDQ� LQL� OHELK� EDQ\DN������

PHPEHQDPNDQ� GLUL� GDODP� OXPSXU� \DQJ� ND\D� DNDQ� EDKDQ� RUJDQLN� GDUL� SDGD� GL� DWDV��

VXEVWUDW� OXPSXU�� 7RPDVFLN� ������� PHQ\DWDNDQ� EDKZD� 7�� WHOHVFRSLXP� PHQGRPLQDVL�

VXEVWUDW� LQWHUWLGDO�� PHPDNDQ� GHWULWXV� GDQ� PLNUR� DOJD� HSLEHQWLN�� .HOLPSDKDQ����������������

7�� WHOHVFRSLXP� \DQJ�GLGDSDW� GL�'HVD�'DUXO�$PDQ�PDVLK� MDXK�EHUDGD� GL� EDZDK� \DQJ�

GLSHUROHK� .DUWDZLQDWD� GDQ�:DOX\R� ������� GDODP� 7RPDVFLN� ������� GL� VHNLWDU� 3XODX�

%XUXQJ�� \DLWX� ���� LQG�P��� 6HPHQWDUD� LWX�� 6LKRPELQJ� HW� DO�� ������� PHPSHUROHK����

NHOLPSDKDQ�7�� WHOHFRSLXP� GL� HNRVLVWHP�PXDUD� 6��'XPDL� EHUNLVDU� DQWDUD� ����� ±� �����

LQG�P��� .HOLPSDKDQ� \DQJ� OHELK� UHQGDK� GLGDSDWNDQ� 5DX� HW� DO�� ������� GL� HNRVLVWHP��

PDQJURYH�'HVD�.XOX�.HFDPDWDQ��:RUL�.DEXSDWHQ�0LQDKDVD�8UDWD��\DLWX������LQG�P��

GDQ�6LODHQ�HW�DO���������GL�KXWDQ�PDQJURYH�7HOXN�$XU�-HSDUD��\DLWX������±������LQG�P�� 

7DEHO����.HOLPSDKDQ�GDQ�SROD�GLVWULEXVL�VLSXW�EDNDX��7��WHOHVFRSLXP��GL�'HVD� 

'DUXO�$PDQ 

6WDVLXQ .HOLPSDKDQ��LQG�P�� ,QGHNV�0RULVLWD 3ROD�GLVWULEXVL 

, ���������� ���� 6HUDJDP 

,, ���������� ���� 6HUDJDP 

,,, ���������� ���� 6HUDJDP 

7RWDO ���������� ���� 6HUDJDP 

.HOLPSDKDQ�VLSXW�EDNDX�\DQJ�WLQJJL�GL�6DWDVLXQ�,,,�MXJD�WHUNDLW�WLQJNDW�NHUDSDWDQ�

PDQJURYH� \DQJ� UHQGDK� SDGD� VWDVLXQ� WHUVHEXW�� %XGLPDQ� ������� PHQ\DWDNDQ� EDKZD���

VLSXW� EDNDX� PHQ\XNDL� WHPSDW� ODKDQ� PDQJURYH� WHUEXND� �NDUHQD� SRKRQ� WXPEDQJ��������

JHQDQJDQ� DLU� \DQJ� FXNXS� OXDV�� GDQ� EDQ\DN� VLQDU� PDWDKDUL�� 6HODQMXWQ\D� 5DKPDZDWL�

�������PHPSHUROHK�KDVLO�EDKZD�NHOLPSDKDQ�VLSXW�EDNDX�GL�ODKDQ�WHUODQWDU�OHELK�EHVDU�

GDUL� SDGD� NHOLPSDKDQ� VLSXW� EDNDX� GL� GDODP� KXWDQ� PDQJURYH�� 6UHHQLYDVDQ� GDQ������������

1DWDUDMDQ� ������� PHQ\DWDNDQ� EDKZD� SDGD� XPXPQ\D� PDNDQDQ� IDPLO\� 3RWDPLGLGDH�

DGDODK�EDKDQ�RUJDQLN�KDOXV�� SDUWLNXODW� GHWULWXV�GDQ�GLDWRP�\DQJ�PHQJHQGDS�GL� GDVDU�

SHUDLUDQ�VHUWD�EHUEDJDL�MHQLV�DOJD� 

+DVLO� DQDOLVLV� YDULDQV� �$QRYD�� PHQXQMXNNDQ� EDKZD� NHOLPSDKDQ� VLSXW� EDNDX���

DQWDU�VWDVLXQ�EHUEHGD�Q\DWD�GHQJDQ�QLODL�VLJQLILFDQW���������DUWLQ\D�VWDVLXQ�SHQHOLWLDQ�

GHQJDQ�NDUDNWHULVWLN�EHUEHGD�PHPSHQJDUXKL�NHOLPSDKDQ�VLSXW�EDNDX��8ML� ODQMXW�/6'�

PHQXQMXNNDQ�EDKZD�NHOLPSDKDQ�VLSXW�EDNDX�EHUEHGD�DQWDUD�6WDVLXQ�,�GHQJDQ�6WDVLXQ�

,,�GDQ� ,,,��GHPLNLDQ� MXJD�DQWDUD�6WDVLXQ� ,,�GHQJDQ�6WDVLXQ� ,,,��3HUEHGDDQ�\DQJ�Q\DWD�

NHOLPSDKDQ� VLSXW� EDNDX� DQWDU� VWDVLXQ�� WHUXWDPD� WHUNDLW� GHQJDQ� NRQGLVL� OLQJNXQJDQ�

WHUNDLW�GHQJDQ�VDOLQLWDV�SHUDLUDQ��6WDVLXQ�,,,�PHUXSDNDQ�VWDVLXQ�\DQJ�SDOLQJ�GLVHQDQJL�

VLSXW� EDNDX� \DQJ� EHUDGD� GL� VHNLWDU�PXDUD� VXQJDL�� 6HODLQ� LWX� NHOLPSDKDQ� MXJD� WHUNDLW�

NHWHUVHGLDDQ�EDKDQ�RUJDQLN� \DQJ�ELDVDQ\D�EDQ\DN�GL�PXDUD� VXQJDL� VHEDJDL�PDNDQDQ�

GDUL�VLSXW�LQL� 

1LODL� ,QGHNV�0RULVLWD�SDGD�NHWLJD�VWDVLXQ�PHQXQMXNNDQ�EDKZD�SROD�VHEDUDQQ\D�
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DGDODK�EHUJHURPERO�GHQJDQ�QLODL�������$UWLQ\D�VLSXW�EDNDX�WHUVHEDU�VHUDJDP�GDQ�GDSDW�

GLWHPXNDQ� SDGD� VHPXD� ZLOD\DK� GL� HNRVLVWHP� PDQJURYH� 'HVD� 'DUXO� $PDQ�� 3ROD��������

GLVWULEXVL� VLSXW� EDNDX� \DQJ� VHUDJDP� DWDX�PHUDWD� GL� HNRVLVWHP�PDQJURYH�'HVD�'DUXO�

$PDQ� EHUEHGD� GHQJDQ� KDVLO� SHQHOLWLDQ� \DQJ� GLSHUROHK� 6LODHQ� HW� DO�� �������� \DLWX�

PHQJHORPSRN�� 3ROD� GLVWULEXVL� \DQJ� PHQJHORPSRN� WHUNDLW� GHQJDQ� FDUD� KLGXS� \DQJ�

PHPLOLK�WHPSDW�\DQJ�FRFRN��6XLQ��������PHQ\DWDNDQ�EDKZD�NHEDQ\DNDQ�KHZDQ�GDVDU�

GLVWULEXVLQ\D�PHQJHORPSRN�NDUHQD�KHZDQ�LQL�PHPLOLK�KLGXS�SDGD�KDELWDW�\DQJ�SDOLQJ�

VHVXDL�EDJLQ\D�GL�GDODP�VHGLPHQ��.UDPDGLEUDWKD��������PHQ\DWDNDQ�EDKZD�WHUMDGLQ\D�

SHQJHORPSRNDQ� LQGLYLGX-LQGLYLGX� GDSDW� GLVHEDENDQ� ROHK� SRSXODVL� LWX� PHPEHULNDQ��

UHVSRQ� \DQJ� VDPD� VXDWX� NRQGLVL� ORNDO� \DQJ� EDLN� XQWXN� NHODQJVXQJDQ� KLGXSQ\D���������

VHKLQJJD�PHPSHQJDUXKL�NHOLPSDKDQ�VXDWX�SRSXODVL� 

1LVEDK�.HODPLQ�7��WHOHVFRSLXP 

3HQHQWXDQ� MHQLV� NHODPLQ� VLSXW� EDNDX�PHODOXL� SHQJDPDWDQ� JRQDG� VHFDUD� YLVXDO��

GDSDW� GLODNXNDQ� GHQJDQ�PHPEDQGLQJNDQ�ZDUQD� JRQDG�� 6LSXW� EDNDX� MDQWDQ� EHUZDUQD�

NUHP� NHKLMDXDQ�� VHGDQJNDQ� VLSXW� EDNDX� EHWLQD� EHUZDUQD� NXQLQJ� NHFRNODWDQ��������������

5HSURGXNVL� VLSXW� EDNDX� WHUPDVXN� GLRHFRXV�� \DLWX� MHQLV� NHODPLQ� MDQWDQ� GDQ� EHWLQD�����

EHUDGD� SDGD� LQGLYLGX� \DQJ� EHUEHGD�� 0HQXUXW� 6XZLJQ\R� HW� DO�� ������� NHEDQ\DNDQ�����

JDVWURSRGD� DGDODK� GLRHFLRXV� GHQJDQ� VHEXDK� JRQDG� �RYDUL� GDQ� WHVWLV�� WHUOHWDN� GHNDW�

VDOXUDQ� SHQFHUQDDQ� GDODP� PDVVD� YLVFHUDO�� 6HODQMXWQ\D� .LQJ� ������� PHQDPEDKNDQ��

EDKZD� NHEDQ\DNDQ� JDVWURSRGD� EHUVLIDW� GLRHFLRXV��ZDODXSXQ� EHEHUDSD� VSHVLHV� VHSHUWL�

OLPSHW�DGDODK�KHUPDIURGLW��3DGD�GLRHFLRXV�VHEXDK�JRQDG��RYDUL�DWDX�WHVWLV�EHUDGD�SDGD�

VSLUDO�GDUL�PDVVD�YLVFHUDO�GHQJDQ�NHOHQMHU�SHQFHUQDDQ��GLJHVWLYH�JODQG�� 

1LVEDK�NHODPLQ�PHUXSDNDQ�SHUEDQGLQJDQ�DQWDUD� MXPODK� MDQWDQ�GDQ�EHWLQD�SDGD�

VXDWX� ORNDVL�� 3HUEDQGLQJDQ� MDQWDQ� GDQ� EHWLQD� VDQJDW� PHQHQWXNDQ� NHEHUKDVLODQ�

SHPEXDKDQ�ROHK�MDQWDQ�WHUKDGDS�WHOXU�\DQJ�GLKDVLONDQ�EHWLQD��%HUGDVDUNDQ�SHQHQWXDQ�

MHQLV� NHODPLQ� PHODOXL� SHQJDPDWDQ� VHO� JRQDG� GL� EDZDK� PLNURVNRS� GLGDSDWNDQ� MHQLV�

NHODPLQ�VLSXW�EDNDX��PHQFDNXS�MDQWDQ�GDQ��EHWLQD��7DEHO���� 

7DEHO����1LVEDK�NHODPLQ�VLSXW�EDNDX��7��WHOHVFRSLXP��SDGD�VHWLDS�VWDVLXQ� 
6WDVLXQ -DQWDQ %HWLQD 1LVEDK�.HODPLQ��-���%� $
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7RWDO �� �� �������� ���� 

1LVEDK� NHODPLQ� VLSXW� EDNDX� GL� HNRVLVWHP�PDQJURYH�'HVD�'DUXO� $PDQ� VDQJDW�

PHQGXNXQJ�NHEHUODQJVXQJDQ�IHUWLOLVDVL� WHOXU�ROHK�VHO�VSHUPD��\DLWX��������.HFXNXSDQ�

VHO�VSHUPD�GDODP�PHPEXDKL�WHOXU�VDQJDW�SHQWLQJ��'LWDPEDK�ODJL�SHPEXDKDQ�WHOXU�ROHK�

VSHUPD� SDGD� NHEDQ\DNDQ� VLSXW� WHUPDVXN� VLSXW� EDNDX� EHUODQJVXQJ� VHFDUD� LQWHUQDO�����

VHKLQJJD�PHQMDGL�VDQJDW�SHQWLQJ�NHEHUDGDDQ�SDVDQJDQQ\D� 

1LVEDK� NHODPLQ� \DQJ� VHLPEDQJ� DWDX� WLGDN� DGD� SHUEHGDDQ� \DQJ� Q\DWD� DQWDUD�

MDQWDQ�EHWLQD�MXJD�GLSHUROHK�)UHQFK��������SDGD�7��WHOHVFRSLXP�GL�3HODEXKDQ�'DUZLQ�

$XVWUDOLD�� 1DPXQ� LQL� WLGDN� VHVXDL� GHQJDQ� \DQJ� GLNHPXNDNDQ� ROHK� :HEEHU� GDODP�

)UHQFK� �������� EDKZD� NHEDQ\DNDQ� VSHVLHV� VLSXW� ODXW� OHELK� EDQ\DN� EHWLQD� GDUL� SDGD�

\DQJ�MDQWDQ�� 
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.HOLPSDKDQ�VLSXW�EDNDX��7��WHOVHVFRSLXP�� WLQJJL�GLEDQGLQJNDQ�EHEHUDSD�KDVLO�

SHQHOLWLDQ� SDGD� GDHUDK� ODLQ��.HOLPSDKDQ� OHELK� WLQJJL� SDGD� NRQGLVL�PDQJURYH� \DQJ�

UHODWLI� MDUDQJ�GHQJDQ�VDOLQLWDV� OHELK�UHQGDK��SD\DX��VHSHUWL�GL�PXDUD�VXQJDL��1LVEDK�

NHODPLQ� �MDQWDQ� GDQ� EHWLQD�� VLSXW� EDNDX� � VHLPEDQJ� ��� �� ���� \DQJ� VDQJDW�PHQMDPLQ�

NHEHUODQJVXQJDQ�SURVHV�IHUWLOLVDVL�� 

'LVDUDQNDQ� SDGD� SHQHOLWLDQ� VHODQMXWQ\D� XQWXN� PHQJNDML� DVSHN� ELRORJL�����������

UHSURGXNVL� ODLQQ\D�VHSHUWL� WLQJNDW�NHPDWDQJDQ�JRQDG��IHNXQGLWDV�GDQ�GLDPHWHU�WHOXU�

XQWXN�PHQGDSDWNDQ�PXVLP�SHPLMDKDQ�VLSXW�EDNDX� 

8FDSDQ�WHULPDNDVLK�SHQXOLV�VDPSDLNDQ�NHSDGD�/HPEDJD�3HQHOLWLDQ�8QLYHUVLWDV�

5LDX� \DQJ� WHODK� PHQGXNXQJ� GDQ� PHPEHUL� EDQWXDQ� GDQD� SHQHOLWLDQ� %HUEDVLV�

/DERUDWRULXP�7DKXQ������ 

%HQJHQ�� '�*�� ������ 6LQRSVLV� (NRVLVWHP� GDQ� 6XPEHUGD\D� $ODP� 3HVLVLU� GDQ� /DXW��

3XVDW� .DMLDQ� 6XPEHUGD\D� 3HVLVLU� GDQ� /DXWDQ� ,QVWLWXW� 3HUWDQLDQ� %RJRU��

%RJRU� 

%XGLPDQ�� ������ 3HQHODDKDQ� EHEHUDSD� JDWUD� HNRORJL� PROXVND� EDNDX� ,QGRQHVLD��

>'LVHUWDVL@��-DNDUWD��)DNXOWDV�3DVFDVDUMDQD��8QLYHUVLWDV�,QGRQHVLD� 

&DUSHQWHU�� .�(�� 1LHP�� 9�+�� (GLWRU�� ������ )$2� 6SHFLHV� ,GHQWLILFDWLRQ� *XLGH� IRU�

)LVKHULHV� 3XUSRVH�� 7KH� /LYLQJ�0DULQH� 5HVRXUFHV� RI� WKH�:HVWHUQ� &HQWUDO�

3DFLILF�� 9RO�� ��� 6HDZHHG�� FRUDO�� ELYDOYH� DQG� JDVWURSRG�� )$2� RI� 8QLWHG�

1DWLRQ��5RPH� 

)DFKUXO��0�)�������0HWRGH�6DPSOLQJ�%LRHNRORJL��%XPL�$NVDUD��-DNDUWD� 

)UHQFK�� 9�$�� ������ $Q� ,QYHVWLJDWLRQ� RI� 0LFURFRQWDPLQDQW� ,PSDFWV� LQ� 'DUZLQ������

+DUERXU�8VLQJ�WKH�7URSLFDO�0DULQH�6QDLO�7HOHVFRSLXP�WHOHVFRSLXP��7KHVLV�

IRU� 'RFWRU� RI� 3KLORVRSK\�� )DFXOW\� RI� (QJLQHHULQJ�� +HDOWK�� 6FLHQFH� DQG����

(QYLURQPHQWDO�&KDUOHV�'DUZLQ�8QLYHUVLW\�� 

+DPVLDK�� ������ 3HUDQDQ� NHRQJ� EDNDX� �7HOHVFRSLXP� WHOHVFRSLXP�� VHEDJDL� ELRILOWHU�

GDODP�SHQJHORODDQ�OLPEDK�EXGLGD\D�WDPEDN�XGDQJ�LQWHQVLI��>7HVLV@��%RJRU��

)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.HODXWDQ��,QVWLWXW�3HUWDQLDQ�%RJRU� 

.KRXZ��$�6�� ������0HWRGH� GDQ�$QDOLVD�.XDQWLWDWLI�'DODP�%LRHNRORJL�/DXW�� 3XVDW�

3HPEHODMDUDQ� GDQ� 3HQJHPEDQJDQ� 3HVLVLU� GDQ� /DXW� �3�/��� 'LUHNWRUDW�������

-HQGHUDO�.HODXWDQ��3HVLVLU�GDQ�3XODX-3XODX�.HFLO��.3�.���'.3��-DNDUWD� 

.LQJ�0��������)LVKHULHV�%LRORJ\��$VVHVVPHQW�DQG�0DQDJHPHQW��%ODFNZHOO�6FLHQFH��

9LFWRULD��$XVWUDOLD� 

3HUDWXUDQ�'DHUDK�.DEXSDWHQ�%HQJNDOLV�1R�����7DKXQ�������7HQWDQJ�SHPEHQWXNDQ�

'HVD� 3DULW�.HEXPHQ� GDQ�'HVD�'DUXO�$PDQ�.HFDPDWDQ�5XSDW�.DEXSDWHQ�

%HQJNDOLV� 

5DKPDZDWL�� *�� ������ (NRORJL� .HRQJ� %DNDX� �7HOHVFRSLXP� WHOHVFRSLXP�� /LQQDHXV�

�������SDGD��(NRVLVWHP�0DQJURYH��3DQWDL�0D\DQJDQ���-DZD��%DUDW���6NULSVL��
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� )DNXOWDV�3HULNDQDQ�GDQ��,OPX�.HODXWDQ���,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU� 

5DX��$�5���.XVHQ��-�'����3DUXQWX��&�3��������6WUXNWXU�.RPXQLWDV�0ROXVND�GL�9HJHWDVL�

0DQJURYH�'HVD�.XOX��.HFDPDWDQ�:RUL��.DEXSDWHQ��0LQDKDVD�8WDUD��-XUQDO�

3HVLVLU�GDQ�/DXW��7URSLV�������������±���� 

5R\�� 6��� 'DWWD�� 8��� � *KRVK�� '��� 'DVJXSWD�� 3�6��� 0XNKHUMHH�� 3��� 5R\FKRZGKXU\�� 8��

������ 3RWHQWLDO� IXWXUH� DSSOLFDWLRQV� RI� VSHUPDWKHFD� H[WUDFW� IURP� WKH� PDULQH�

VQDLO�7HOHVFRSLXP�WHOHVFRSLXP��7XUN��-��9HW��$QLP��6FL������������-���� 

6HW\REXGLDQGL��,���)��<XOLDQGD��8��-XDULDK��6�/�$��$EXNHQD��1�0��$PLOXGGLQ��%DKWLDU��

������ *DVWURSRGD�� %LRWD� /DXW� ±� 0ROXVND� ,QGRQHVLD�� 673� � +DWWD� ±� 6MDKULO��

%DQGD�1DLUD�� 

6LKRPELQJ�� %��� 6�� 1DVXWLRQ�� (IUL\HOGL�� ������ 'LVWULEXVL� .HOLPSDKDQ� *DVWURSRGD������

7HOHVFRSLXP� WHOHVFRSLXP� GL� (NRVLVWHP� 0DQJURYH� 0XDUD� 6XQJDL� 'XPDL���������

8QLYHUVLWDV�5LDX��3HNDQEDUX� 

6LODHQ�� ,�)��� +HQGUDUWR�� %��� 6XSDUGMR�� 0�1�� ������ 'LVWULEXVL� GDQ� .HOLPSDKDQ����������
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