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3HQGDKXOXDQ�
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SHUDNDUDQQ\D�� VHKLQJJD� WDQDPDQ� GDSDW�PHPHQXKL� NHEXWXKDQ� QLWURJHQ� EDJL�SHUWXPEXKDQQ\D� �$OOHQ� DQG� $OOHQ�� �������7DQDPDQ� LQL�DNDQ�PHQLQJJDONDQ�ELQWLO�DNDU�GL�GDODP� WDQDK� VHKLQJJD� �PHQ\XEXUNDQ� WDQDK� GL�VHNLWDUQ\D��6RHSDUGL����������,QWHUDNVL� DQWDUD� GXD� MHQLV� DWDX� OHELK�WDQDPDQ� EXGLGD\D� GDODP� VXDWX� SROD� WDQDP�GDSDW� WHUMDGL� VHFDUD� ODQJVXQJ� DWDXSXQ� WLGDN�ODQJVXQJ�� .DGDQJ�NDGDQJ� LQWHUDNVL� LQL�PHQJXQWXQJNDQ�� NDUHQD� PHQJKDVLONDQ� GXD�NRPRGLWL� GDODP� VDWX� SHULRGH� WDQDP� GDQ�SHQJKHPDWDQ� ZDNWX�� WHWDSL� GDSDW� MXJD�PHUXJLNDQ� WHUXWDPD� NDUHQD� SHUVDLQJDQ�SHQJDPELODQ� KDUD� WDQDK�� VHQ\DZD� NLPLD�WHUWHQWX�� FDKD\D�� GDQ� UXDQJ�� ,QWHUDNVL� MHQLV�WDQDPDQ� \DQJ� � EHUEHGD� LQL� GDSDW� PHOLEDWNDQ�
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EHEHUDSD� DWDX� EDQ\DN� DVSHN� OLQJNXQJDQQ\D��2GXP��������5LFH��������'DUL�DVSHN�HNRQRPL��EXGLGD\D� WXPSDQJVDUL� OLGDK�EXD\D�GDQ�NDFDQJ�SDQMDQJ� GDSDW�PHQJXQWXQJNDQ� � SHWDQL� GHQJDQ�EHUWDPEDKQ\D� MHQLV� WDQDPDQ� \DQJ� GLKDVLONDQ��7DQDPDQ� WXPSDQJVDUL� GDSDW� PHQJXQWXQJNDQ�OHELK�GDUL������GLEDQGLQJ�VHFDUD�PRQRNXOWXU��/HELK� GDUL� LWX�� NDFDQJ� SDQMDQJ� \DQJ�EHUVLPELRVLV� GHQJDQ� 5KL]RELXP� DNDQ�PHQJXQWXQJNDQ�WDQDPDQ�GL�VHNLWDUQ\D��GHQJDQ�VXPEDQJDQ�QLWURJHQQ\D���3HUFREDDQ� LQRNXODVL� EHUEDJDL� VWUDLQ�5KL]RELXP� GLODNXNDQ� VHEDJDL� XSD\D� VHOHNVL�EDNWHUL� SHQDPEDW� QLWURJHQ� \DQJ� GDSDW�PHQDLNNDQ�NDQGXQJDQ�1�WDQDPDQ��PHQJXUDQJL�NHWHUJDQWXQJDQ� WHUKDGDS� SXSXN� NLPLD��PHQLQJNDWNDQ� SURGXNVL� GDQ� SDGD� JLOLUDQQ\D�PHQLQJNDWNDQ� NHVXEXUDQ� WDQDK�� 3HQDPEDWDQ�QLWURJHQ� VHFDUD� ELRORJLV� GLSHUNLUDNDQ�PHQ\XPEDQJ� OHELK� GDUL� ���� MXWD� WRQ� QLWURJHQ�NH� ELRVIHU� SHU� WDKXQ�� ���� GL� DQWDUDQ\D�PHUXSDNDQ� KDVLO� GDUL� VLPELRVLV� DQWDUD� EDNWHUL�5KL]RELXP� GHQJDQ� WDQDPDQ� OHJXPLQRVDH��3HRSOHV� HW�� DO�� ����� GDODP� 3UD\LWQR� HW� DO����������.HEHUKDVLODQ�LQRNXODVL�EHUJDQWXQJ�SDGD�NHPDPSXDQ� ELDNDQ� 5KL]RELXP� \DQJ�GLLQRNXODVL� GDODP� EHUNRPSHWLVL � GHQJDQ�PLNURED� \DQJ� EHUDGD� GL� GDODP� WDQDK� GDQ�NHPDPSXDQ� DGDSWDVL� GHQJDQ� OLQJNXQJDQQ\D��6SUHQW���������6HODLQ�LWX�MXPODK�VHO�5KL]RELXP�GDQ� WHKQLN� LQRNXODVL� MXJD� VDQJDW� EHVDU�SHQJDUXKQ\D� WHUKDGDS� WLQGDNDQ� LQRNXODVL��)UHLUH�� ������� 3HQJJXQDDQ� EDNWHUL� 5KL]RELXP�VHEDJDL� SXSXN� KD\DWL� GDODP� EHQWXN� LQRNXOXP�VXGDK� EDQ\DN� GLODNXNDQ�� QDPXQ� KDVLOQ\D�PDVLK� EHUYDULDVL� GDQ� EHUDJDP�� ,QRNXODVL� DNDQ�EHUSHQJDUXK� Q\DWD� DSDELOD� LQRNXOXP� \DQJ�GLEHULNDQ� PDPSX� EHUVDLQJ� GDQ� EHUDGDSWDVL�WHUKDGDS� OLQJNXQJDQQ\D�� VHUWD� FRFRN� GHQJDQ�WDQDPDQ�LQDQJQ\D��<XWRQR���������'L�VDPSLQJ�LWX� MXPODK� GDQ� HIHNWLYLWDV� EDNWHUL� DVOL��LQGLJHQRXV�� MXJD� EHUSHQJDUXK� WHUKDGDS�LQRNXOXP� \DQJ� GLEHULNDQ� �6LQJOHWRQ� DQG�7DYHUHV���������3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�PHQGDSDWNDQ� ELDNDQ� 5KL]RELXP� \DQJ� FRFRN��VHKLQJJD� PDPSX� PHQLQJNDWNDQ� SURGXNVL�NDFDQJ� SDQMDQJ�� VHODLQ� LWX� PDPSX�PHPSHUEDLNL� WHNQLN� EXGLGD\D� WXPSDQJVDUL�NDFDQJ� SDQMDQJ�OLGDK� EXD\D�� \DQJ� VHODQMXWQ\D�GLKDUDSNDQ� PHPSHUEDLNL� OLQJNXQJDQ� WXPEXK�

WDQDPDQ��,QWHUDNVL�NDFDQJ�SDQMDQJ�OLGDK�EXD\D�GDQ� PLNURED� \DQJ� VHVXDL� GLKDUDSNDQ� PDPSX�PHQLQJNDWNDQ� KDVLO� NHGXD� WDQDPDQ� GDQ� SDGD�JLOLUDQQ\D� PHPSHUEDLNL� QLODL� HNRQRPL� EDJL�SHWDQL��
0HWRGH�3HQHOLWLDQ�

/DKDQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK� ODKDQ�SHUVDZDKDQ�\DQJ�VHEHOXPQ\D�GLWDQDPL� SDGL�� XEL� MDODU�� GDQ� NDFDQJ� WDQDK�VHFDUD� EHUJDQWLDQ� GL� GHVD� &LRPDV�� %RJRU��7DQDK� GLEXDW� SHWDN�SHWDN� GHQJDQ� XNXUDQ� �� [�����P���VHEDQ\DN����SHWDN�SHUFREDDQ� �%LDNDQ�5KL]RELXP�\DQJ�GLJXQDNDQ�SDGD�SHUFREDDQ� LQL� DGDODK� ELDNDQ�1R�� ����GDQ������LVRODW� ELQWLO� DNDU� GDUL� WDQDPDQ� NDFDQJ�SDQMDQJ��� 1R�� ���� �LVRODW� ELQWLO� DNDU� GDUL�WDQDPDQ� NHGHODL��� GDQ� ELDNDQ� FDPSXUDQ� �1R����������GDQ�������5KL]RELXP�GLELDNNDQ�GDODP�PHGLD� <(0$� PLULQJ� �9LQFHQW�� ������� GDODP�WDEXQJ� UHDNVL�� GLLQNXEDVLNDQ� VHODPD� �� KDUL��NHPXGLDQ� PDVLQJ�PDVLQJ� ELDNDQ� GLSLQGDKNDQ�NHGDODP�HUOHQPH\HU�\DQJ�EHULVL�����PO�PHGLD�<(0$�FDLU�GDQ�GLNRFRN�GHQJDQ�NHFHSDWDQ�����USP� VHODPD� OLPD� KDUL�� %DNWHUL� GDODP� PHGLD�<(0$� FDLU� PHPSXQ\DL� NHSHNDWDQ� PHQFDSDL�NXUDQJ� OHELK� ���VHO�PO� ODUXWDQ� �EDKDQ� ,���6HEDJDL� EDKDQ� SHPEDZD� GLJXQDNDQ� FDPSXUDQ�JDPEXW� �� WDQDK� �� NDSXU� �� DUDQJ� GHQJDQ�SHUEDQGLQJDQ� � � �� �� �� �� ����� �� ����� �EDKDQ� ,,���,QRNXOXP� GLEXDW� GHQJDQ� SHUEDQGLQJDQ� �� PO�EDKDQ� ,� GDQ� �� JUDP� EDKDQ� ,,� �5DKD\X� HW� DO����������%HQLK�NDFDQJ�SDQMDQJ�VHEHOXP�GLWDQDP��GLFDPSXU� WHUOHELK� GDKXOX� GHQJDQ� LQRNXOXP�5KL]RELXP� GDQ� GLWDPEDK� DLU� VHFXNXSQ\D� DJDU�PHQHPSHO��NHPXGLDQ�GLGLDPNDQ�VHODPD���MDP��3HQDQDPDQ�GLODNXNDQ�VHFDUD� WXJDO�VHEDQ\DN���ELML� SHU� OXEDQJ�� GHQJDQ� MDUDN� WDQDP� ��� [� ��FP��� 6HEDJDL� NRQWURO� QHJDWLI�� WDQDPDQ� WDQSD�LQRNXODVL� GDQ� WDQSD� GLSXSXN� 1� �.���� GDQ�NRQWURO�SRVLWLI�EHUXSD�WDQDPDQ�WDQSD�LQRNXODVL�QDPXQ� GLSXSXN� 1�� VHWDUD� GHQJDQ� ���� NJ�KD��.���� 5DQFDQJDQ� \DQJ� GLJXQDNDQ� DGDODK�5DQFDQJDQ� $FDN� /HQJNDS� %HUEORN� GHQJDQ� ��XODQJDQ��%LELW� WDQDPDQ�OLGDK�EXD\D�\DQJ�GLDPELO�GDUL� WXQDV� DNDU� \DQJ� WHODK� GLVHPDLNDQ� KLQJJD�XPXU� GXD� EXODQ�� VHODQMXWQ\D� GLWDQDP� SDGD�SHWDN� SHUFREDDQ� NDFDQJ� SDQMDQJ� VHFDUD�WXPSDQJVDUL� GHQJDQ� MDUDN� WDQDP� ��� [� �� FP��
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3DGD� XPXU� GXD� PLQJJX� VHWHODK� WDQDP�GLEXDWNDQ�DQMLU�VHMDMDU�GHQJDQ�DUDK� MDOXU� OLGDK�EXD\D��3HQ\HPSURWDQ�KDPD�GDQ�SHQ\DNLW�WLGDN�GLODNXNDQ� XQWXN� PHQJKLQGDUL� SHQFHPDUDQ�SHVWLVLGD�� 3HQJDLUDQ� VHODPD� SHUFREDDQ�EHUODQJVXQJ�KDQ\D�WHUJDQWXQJ�SDGD�DLU�KXMDQ�� �3HQJDPDWDQ� GLODNXNDQ� WHUKDGDS�SURGXNVL�SRORQJ�NDFDQJ�SDQMDQJ�GDQ�GLODNXNDQ�SHPDQHQDQ� SDGD� VDDW� WHUEHQWXN� SRORQJ�PXGD��7DQDPDQ�GLSDQHQ�SDGD�XPXU����KDUL��SDGD�VDDW�SRORQJ�VXGDK�WLGDN�WHUEHQWXN���3DUDPHWHU�\DQJ�GLDPDWL� DGDODK� MXPODK� GDXQ�� ERERW� NHULQJ�WDMXN��DNDU�GDQ�ELQWLO�DNDU��
+DVLO�GDQ�3HPEDKDVDQ�

+DVLO�DQDOLVD�WDQDK�PHQXQMXNNDQ�EDKZD�S+� WDQDK� DQWDUD� �������� �VHGDQJ��� WHNVWXUQ\D�WHUGLUL�GDUL�SDVLU���������GHEX��������GDQ�OLDW����������.RPSRVLVL� WDQDKQ\D�PHQJDQGXQJ�&�RUJDQLN��������VDQJDW� UHQGDK���1�WRWDO��������UHQGDK���3�2� WHUVHGLD�������SSP��VHGDQJ���&D������ PJ����� J� �VHGDQJ��� 0J� ����� PJ����J��VHGDQJ��� .� ����� PJ����� J� �WLQJJL��� 1D� �����PJ����� J� �VHGDQJ��� 7RWDO� EDVD� GDSDW� GLWXNDU������� PJ����� J� � �VDQJDW� UHQGDK�� GDQ� $O� WDN�WHUXNXU��'DUL�KDVLO�SHQJXNXUDQ�GDSDW�GLNDWDNDQ�EDKZD� S+� WDQDK� WHUPDVXN� VHGDQJ� GDQ�SHUVHQWDVH� 1� WRWDO� UHQGDK�� 6HSHUWL� \DQJ�GLNDWDNDQ�ROHK�6RHSDUGL� �������EDKZD�MXPODK�1� WRWDO� \DQJ� GLKDUDSNDQ� GDODP� ODSLVDQ� WDQDK�XQWXN�SHUWXPEXKDQ�WDQDPDQ�DGDODK������������+DVLO� SHUFREDDQ� PHQXQMXNNDQ� EDKZD�WDQDPDQ� \DQJ� GLLQRNXODVL� GHQJDQ� ELDNDQ�5KL]RELXP� PDPSX� PHPEHQWXN� ELQWLO� DNDU��%LDNDQDQ� 5KL]RELXP� \DQJ� GLLQRNXODVLNDQ�WHUVHEXW� EHUDVDO� GDUL� ELDNDQ� \DQJ� WHODK �WHUVHOHNVL� GDQ� WHUEXNWL� HIHNWLI� VHEHOXPQ\D�GHQJDQ� WDQDPDQ� LQDQJQ\D� LWX� VHQGLUL�� +DVLO�SHQJDPDWDQ� PHQXQMXNNDQ� EDKZD� WDQDPDQ�\DQJ� WLGDN� GLLQRNXODVL� PDPSX� PHPEHQWXN�ELQWLO� DNDU��+DO� LQL�PHQXQMXNNDQ�EDKZD� WDQDK�

SDGD� ODKDQ� SHUFREDDQ� PHQJDQGXQJ� EDNWHUL�5KL]RELXP�DVOL��NDUHQD�SDGD�SHUODNXDQ�WDQDPDQ�WDQSD� GLLQRNXODVL� GDQ� WDQSD� GLSXSXN� 1� �.���PDPSX�PHPEHQWXN�ELQWLO�DNDU��3DVDULEX� HW�DO��������� PHQJDWDNDQ� EDKZD� EHUKDVLOQ\D� VXDWX�WLQGDNDQ�LQRNXODVL�DSDELOD�ELDNDQDQ�5KL]RELXP�\DQJ� GLLQRNXODVLNDQ� PHUXSDNDQ� VXDWX�LQRNXOXP�\DQJ� OHELK� XQJJXO� GDUL� SDGD�EDNWHUL�DODPL��,QRNXODVL�ELDNDQ�5KL]RELXP�SDGD�WDQDPDQ�NDFDQJ� SDQMDQJ� PHPEHULNDQ� KDVLO� \DQJ�EHUYDULDVL� WHUKDGDS� SHUWXPEXKDQ� GDQ� SURGXNVL�SRORQJ� EDVDK�� DGD� \DQJ� PHPEHULNDQ� KDVLO� \DQJ�OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ� WDQDPDQ� WDQSD�GLLQRNXODVL� GDQ� WDQSD� GLSXSXN� 1� �.���� GDQ�VHEDOLNQ\D�� +DVLO� \DQJ� OHELK� WLQJJL� GHQJDQ�WDQDPDQ� WDQSD� GLLQRNXODVL� GDQ� WDQSD� GLSXSXN�1��.��� GDQ� EDKNDQ� OHELK� WLQJJL� GHQJDQ� WDQDPDQ�\DQJ� WDQSD� GLLQRNXODVL� GDQ� GLSXSXN� 1� �.���PHQXQMXNNDQ� EDKZD� ELDNDQ�ELDNDQ� WHUVHEXW�PHPSXQ\DL� NHPDPSXDQ� VLPELRVLV� \DQJ� HIHNWLI��PDPSX� PHQDPEDW� QLWURJHQ� GDUL� XGDUD���PHQJDNLEDWNDQ� SHUWXPEXKDQ� GDQ� SURGXNVL�NDFDQJ� SDQMDQJ� PHQLQJNDW�� 3DVDULEX� �������PHQJHPXNDNDQ�EDKZD�VLPELRVLV�\DQJ�HIHNWLI�GDQ�HILVLHQ� DNDQ� PHQJKDVLONDQ� 1� WHUWDPEDW� \DQJ�WLQJJL�� VHKLQJJD� SHUWXPEXKDQQ\D� DNDQ� PHQMDGL�OHELK� EDLN�� +DVLO� \DQJ� OHELK� UHQGDK� GHQJDQ�WDQDPDQ� WDQSD� GLLQRNXODVL� GDQ� WDQSD� SXSXN� 1��.���� PXQJNLQ� GLVHEDENDQ� EDNWHUL� WHUVHEXW� WLGDN�PDPSX� EHUVDLQJ� GDQ� EHUDGDSWDVL� GHQJDQ�EDNWHUL�WDQDK� �LQGLJHQRXV��� GXJDDQ� LQL�GLGXNXQJ�GHQJDQ�GLWHPXNDQQ\D� EDNWHUL� 5KL]RELXP� \DQJ� PDPSX�PHPEHQWXN� ELQWLO� DNDU� SDGD� WDQDPDQ� WDQSD�GLLQRNXODVL� GDQ� WDQSD� GLSXSXN� 1� �.����.HPDPSXDQ� WDQDPDQ� PHPEHQWXN� ELQWLO� DNDU�VDQJDW� WHUJDQWXQJ� SDGD� EHEHUDSD� IDNWRU�� GL�DQWDUDQ\D� DGDODK� NHFRFRNDQ� DWDX� NHVHUDVLDQ�DQWDUD� WDQDPDQ� EHUVDQJNXWDQ� GHQJDQ�5KL]RELXP�LQRNXODQ� GDQ� NHPDPSXDQ� EHUVDLQJ� GHQJDQ�EDNWHUL� \DQJ� DGD� GL� GDODP� WDQDK�� NHWHUVHGLDDQ�XQVXU� KDUD� GDQ� S+� WDQDK� �)UHGHULFN�� ����� DQG�)UHG�HW�DO����������



%XGLGD\D�3ROLNXOWXU�/LGDK�%XD\D�GDQ�.DFDQJ�3DQMDQJ��

�� %LRWD�9RO��,;������)HEUXDUL�����

7DEHO���� 1LODL� UDWD�UDWD� MXPODK�GDXQ� �-'��� ERERW� NHULQJ� WDMXN� �%.7���DNDU� �%.$���ELQWLO� DNDU� �%.%��GDQ�SURGXNVL�SRORQJ�EDVDK��33��NDFDQJ�SDQMDQJ�VHWHODK�SHUODNXDQ�LQRNXODVL�5KL]RELXP��VDDW�SDQHQ�EHUXPXU����KDUL�
3HUODNXDQ -' %.7��JUDP� %.$��JUDP� %.%��JUDP� 33��JUDP���� ����� �������EFG ����� DE ���� �����DE��� ����� �������G ������DE ���� �����E��� ����� ������D ������E ���� �����DE����������� ����� �������FG ������D ���� �����D.RQWURO���1� ����� �������DE �����D ���� �����DE.RQWURO���1� ����� �������DEF ������DE ���� �����DE%17��� 16 ����� ���� 16 ������.HWHUDQJDQ��DQJND�\DQJ�GLLNXWL�GHQJDQ�KXUXI�\DQJ�VDPD�SDGD�WLDS�NRORP�WLGDN�EHUEHGD�Q\DWD�SDGD�WDUDI������XML�%17��
7DEHO� ��� PHQXQMXNNDQ� EDKZD� SDGD�SDUDPHWHU� MXPODK� GDXQ�GDQ� ERERW� NHULQJ� DNDU�QLODL� WHUWLQJJL� GLSHUROHK� SDGD� WDQDPDQ� \DQJ�GLLQRNXODVL� GHQJDQ� ELDNDQ� 1R������ PDVLQJ�PDVLQJ� PHQJDODPL� SHQLQJNDWDQ� VHEHVDU�������� GDQ� ������� GLEDQGLQJNDQ� GHQJDQ�WDQDPDQ� WDQSD� GLLQRNXODVL� GDQ� WDQSD� GLSXSXN�
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SHUWXPEXKDQ�� VHODLQ� LWX� EHUNDLWDQ� GHQJDQ�NRPSHWLVL� KDUD� MXJD� EHUKXEXQJDQ� GHQJDQ�LQWHQVLWDV�FDKD\D�\DQJ�EHUNXUDQJ�GLEDQGLQJNDQ�EXGLGD\D� VHFDUD� PRQRNXOWXU�� 8QWXN�PHQJHWDKXL� OHELK� MDXK� SHQJDUXK� SHUVDLQJDQ�KDUD��UXDQJ�GDQ�FDKD\D��PDND�NDMLDQ�OHELK�MDXK�VHFDUD� ILVLRORJLV� DNDQ� QDPSDN� VHWHODK� OLGDK�EXD\D�GLSDQHQ���'DODP� VLVWHP� WXPSDQJVDUL� WDQDPDQ�OLGDK� EXD\D� GDQ� MDKH� JDMDK� GL� 6XEDQJ� �-DEDU��GLODSRUNDQ� EDKZD� SDGD� VDWX� KD� ODKDQ� GDSDW�GLWDQDP� KLQJJD� ��� ULEX� WDQDPDQ�� VHKLQJJD�DPDW� PHQJXQWXQJNDQ� SHWDQL� �6LQWDZDUGDQL��������� %LELW� OLGDK� EXD\D� \DQJ� GLWHULPD� GL�SDVDUDQ� XPXP� DGDODK� XPXU� ������ EXODQ�GHQJDQ� XNXUDQ� WHEDO� OHELK� GDUL� �� FP�� OHEDU�OHELK� NXUDQJ� ������ FP� GDQ� SDQMDQJ� DQWDUD���������� FP� GHQJDQ� ERERW� OHELK� GDUL� ���� J��8NXUDQ� ERERW� GDQ� EHVDU� SHOHSDK� OLGDK� EXD\D�\DQJ� WLGDN�PHPHQXKL� VWDQGDU� NXUDQJ� GLKDUJDL�ROHK� SDVDU��'HQJDQ� VLVWHP� WXPSDQJVDUL� DQWDUD�NDFDQJ� SDQMDQJ� GDQ� OLGDK� EXD\D� DNDQ�EHUSHQJDUXK� VHWHODK� WDQDPDQ� OLGDK� EXD\D�EHUXPXU� �� EXODQ�� 'HQJDQ� VLVWHP� WXPSDQJVDUL�WDQDPDQ� NDFDQJ� SDQMDQJ� GDQ� OLGDK� EXD\D�VHFDUD� EHUNHVLQDPEXQJDQ� SHWDQL� GLXQWXQJNDQ�GDUL�VHJL�WDPEDKDQ�SURGXN�VDPSLQJ��WHWDSL�MXJD�ULQJDQ� GDUL� VHJL� SHQJRODKDQ� ODKDQ� NDUHQD�PDPSX� PHQDKDQ� JXOPD�� QDPXQ� SHQJDWXUDQ�VLVWHP� WXPSDQJVDUL� GLVXVXQ� DJDU� SHUVDLQJDQ�WHUMDGL� VHNHFLO� PXQJNLQ� �5DFKPDQ�� �������%HUEDJDL� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD�SHQLQJNDWDQ�SRSXODVL� VDODK�VDWX� MHQLV� WDQDPDQ�DNDQ�PHQXUXQNDQ�KDVLO�MHQLV�WDQDPDQ�\DQJ�ODLQ�GDODP� VLVWHP� WXPSDQJ� VDUL� �)DZX]L� HW� DO��������� 2VLUX� DQG� .LELUD�� ������� MDGL� SRSXODVL�WDQDPDQ� PHUXSDNDQ� IDNWRU� XWDPD� GDODP�PHQ\XVXQ� VLVWHP� WXPSDQJVDUL�� NDUHQD� SHWDQL�PHQJKDUDSNDQ� KDVLO� WDQDPDQ� WLGDN� WHUJDQJJX��QDPXQ�PDVLK�PHQGDSDWNDQ�WDPEDKDQ�KDVLO��
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NDFDQJ� SDQMDQJ�� GDQ� OLGDK� EXD\D�� VHKLQJJD�DVSHN�DVSHN�LQL�SHUOX�GLSHODMDUL�OHELK�ODQMXW� �%LDNDQ� 1R����� �LVRODW� GDUL� ELQWLO� DNDU�WDQDPDQ� NHGHODL�� PHPEHUL� KDVLO� \DQJ� WHUEDLN�XQWXN� SURGXNVL� NDFDQJ� SDQMDQJ� GDODP� VLVWHP�EXGLGD\D� VHFDUD� WXPSDQJVDUL� GHQJDQ� OLGDK�EXD\D�� %LDNDQ� WHUVHEXW� GDSDW� GLNHPEDQJNDQ�VHEDJDL� LQRNXODQ� SXSXN� KD\DWL� XQWXN� WDQDPDQ�NDFDQJ�SDQMDQJ��
'DIWDU�3XVWDND�
$OOHQ��2�1�DQG�(�.��$OOHQ��������7KH�OHJXPLQRVDH��7KH� 8QLYHUVLW\� RI� :LQFRQVLQ� 3UHVV��0DGLVRQ������S�)DZX]L�� 0�2�$��� 6�%�&�� :DQNL� DQG� '�� 1DQJMX��������3ODQW�GHQVLW\�HIIHFWV�RQ�JURZWK��\LHOG��OHDI� DUHD� LQGH[� DQG� OLJKW� WUDQVPLVVLRQ� RQ�LQWHUFURSSHG� 0DL]H� DQG� 9LJQD� XQJXLFXODWD��/��:DOS��,Q�1LJHULD��-�$JULF��6FL�������������)UHG�� (�%��� ,�/�� %DOZLQ� DQG� (OL]DEHWK� 0F�� &R[��������5RRW�1RGXOH�%DFWHULD�DQG�/HJXPLQRXV�SODQWV��8QLY��3UHVV������S�)UHGHULFN�� /�5�� ������ 6R\EHDQ� LQRFXODWLRQ�� ,Q��5�0�� *RRGPDQ� �HG�� ([SDQGLQJ� WKH� XVH� RI�6R\EHDQ�� ,QWHUQ�� $JU�� 3XEO�� &ROOHJH� RI�$JULFXOWXUH� 8QLYHVLW\� RI� ,OOLQRLV� DW� 8UEDQD�&DPSDLJQ��)UHLUH��-�5�-��������,QRFXODWLRQ�RI�6R\EHDQ��,Q��-�0��9LQFHQW�� $�V�� ZKLWQH\� DQG� -�� %RVH� �HGV���([SORLWLQJ� WKH� OHJXPH�5KL]RELXP� V\PELRVLV�LQ� WURSLFDO� DJULFXOWXUH�� &ROO�� 7URS�� $JULF��0LVF�� 3XEO�� ����� 'HSDUW�� $JURQ�� 6RLO�� 6FL��8QLY��+DZDLL��S�����������2GXP�(3��������)XQGDPHQWDO�RI�(FRORJ\����WK�HG��:��(��6DXQGHU�&R��3KLODGHOSKLD��/RQGRQ�����S�2VLUX�� '�6�2� DQG� *�5�� .LELUD�� ������6RUJKXP�SLJHRQSHD� DQG� PLOOHW�JURXQGQXW�LQWHUFURSSLQJ�PL[WXUHV�ZLWK�VSHFLDO�UHIHUHQFH�WR� SODQW� SRSXODWLRQV� DQG� FURS� DUUDQJHPHQW��3URF�� ,QWHUQ�� :RUNVKRS� RQ� ,QWHUFURSSLQJ�+\GHUDEDW��,QGLD��S���������3DVDULEX�� '�� ������ +DUD� 1LWURJHQ� .HGHODL��GDODP�-RVRGLZRQGR� GNN�� 0LNURELRORJL� GL�,QGRQHVLD�� .XPSXODQ� 0DNDODK� .RQJJUHV�1DVLRQDO�0LNURELRORJL� NH� ,,,�� -DNDUWD� ������1RSHPEHU�������K������������
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3DVDULEX��'��6XQDUOLP��6XPDUQR� HW�DO��������3HQHOLWLDQ�,QRNXODVL� 5KL]RELXP� GL� ,QGRQHVLD�� GDODP� 0��6\DP�� 5XVGL� 	� $�� :LGMRQR�� 5LVDODK�/RNDNDU\D� 3HQHOLWLDQ� GDQ� 3HQDPEDWDQ�1LWURJHQ� 6HFDUD� +D\DWL� SDGD.DFDQJ �NDFDQJDQ �� %RJRU� ������ $JXVWXV� ������ 3XVDW�3HQHOLWLDQ� 7DQDPDQ� 3DQJDQ�� 'HSDUWHPHQ�3HUWDQLDQ��3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�%LRWHKQRORJL��%RJRU��K��� �����3UD\LWQR�� -��� -�-��:HLQPDQ��0�$�� 'MRUGMHYLF�HW� DO�������� 3HPDQIDDWDQ� 3URWHLQ� 3HQGDU� +LMDX��*UHHQ� )OXRUHVFHQW� 3URWHLQ�� 8QWXN�0HPSHODMDUL� .RORQLVDVL� %DNWHUL� 5KL]RELXP��3URVLGLQJ�6HPLQDU�1DVLRQDO�%LRORJL�;9,��K�����������5DFKPDQ��$�� ������ 6LIDW� DJURQRPL� GDQ� GD\D� VDLQJ�WDQDPDQ� WHPEDNDX� GDODP� VLVWHP� WXPSDQJ�VDUL� WHPEDNDX�VRUJKXP� SDGD� EHUEDJDL�NHUDSDWDQ� WDQDP�� -XUQDO� ,OPX� 3HUWDQLDQ��)DNXOWDV�3HUWDQLDQ��8*0��K���������5DKD\X��6�+���/DWXSDSXD��+�-�'�GDQ�6��$EGXONDGLU��������8ML�YLDELOLWDV�ELDNDQ�5KL]RELXP�GDODP�EHEHUDSD� EDKDQ� SHPEDZD�� /DSRUDQ� 7HKQLN�6XPEHU� GD\D� +D\DWL� ����������� 3XVOLWEDQJ�%RORJL�/,3,��K���������5LFH� 5/�� ������ $OOHORSDWK\�� $FDGHPLF� 3UHVV��/RQGRQ������S��

6LQJOHWRQ��3�:�DQG�-�:��7DYHUHV��������,QRFXODWLRQ�5HVSRQVH� RI� /HJXPH� LQ� 5HODWLRQ� WR� WKH�QXPEHU� DQG� HIIHFWLYHQHVV� RI� LQGLJHQRXV�5KL]RELXP� SRSXODWLRQ�� $SSO� DQG�(QYHURQPHQW�0LFURELRO��S������������6LQWDZDUGDQL�� ������ /DSRUDQ� 7HNQLN�� 3XVOLWEDQJ�.HSHQGXGXNDQ� GDQ� 3HQGD\DJXQDDQ� 3RWHQVL�:LOD\DK�/,3,��-DNDUWD��6RHSDUGL�*��������6LIDW�GDQ�&LUL�7DQDK��7HUMHPDKDQ�7KH� 1DWXUH� DQG� 3URSHUWLHV� RI� 6RLOV��%XFNPDQ��+��2��DQG�1��&��%UDG\��������WKH�0F��0LOOLDQ�&R��1HZ�<RUN�� ,3%��%RJRU�� K������6SUHQW� -,�� ������ 6\PELRWLF� 1LWURJHQ� )L[DWLRQ� LQ�3ODQWV�� 3�6�� 1XWPDQ� �HG�� &RPEULGJH� 8QLY��3UHVV������S�9LQFHQW�� -�0�� ������ $� 0DQXDO� IRU� WKH� 3UDFWLFDO�6WXG\� RI� WKH� 5RRW� 1RGXOH� %DFWHULD��,QWHUQDWLRQDO� %LRORJLFDO� 3URJUDPPH��/RQGRQ��+DQGERRN�1R���������S�<XWRQR�� ������ ,QRNXODVL� 5KL]RELXP� SDGD� NHGHOH��'DODP�� 6�� 6RPDDWPDGMD�� 0�� ,VPXQDGML��6RHPDUQR�� 0�� 6\DP�� 6�2�� 0DQXUXQJ� GDQ�<XVZDGL� �HGV��� .HGHOH�� %DGDQ� /LWEDQJ�3HUWDQLDQ��%RJRU��K�����������
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