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SHQJHPEDQJDQ��3RSXODVL�SHQHOLWLDQ�LQL�DGDODK�VHOXUXK�PDKDVLVZD�8QLYHUVLWDV�6HEHODV�
0DUHW��6DPSHO�SHQHOLWLDQ�DGDODK�PDKDVLVZD�3URJUDP�6WXGL�%LPELQJDQ�GDQ�.RQVHOLQJ�
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PHODOXL�SHPEHULDQ�OLIH�VNLOOV�GDQ�OLQN�DQG�PDWFK�VDQJDW�EHUSHQJDUXK�GDQ�HIHNWLI�XQWXN�
PHPEDQWX� PDKDVLVZD� VHJHUD� PHPSHUROHK� SHNHUMDDQ� GHQJDQ� PDVD� WXQJJX� SHQGHN�
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WKH� VDPSOH� LV� ���� VWXGHQWV�� 7KH� GDWD� FROOHFWLQJ� LQVWUXPHQWV� DUH� LQWHUYLHZ� DQG�
TXHVWLRQQDLUH��'DWD�DQDO\VLV�XVHV�SHUFHQWDJH�DQG�IORZLQJ�LQWHUDFWLYH�WHFKQLTXH��PL[HG�
PHWKRGV���7KH�UHVXOW�RI�SHUFHQWDJH�DQDO\VLV�VKRZV�GUDPDWLF�LQFUHDVH��)URP�����VDPSOH�
VXEMHFWV�����RI� WKHP�DUH�DOUHDG\�KDYH� MRE�EHIRUH� WKH�JXLGDQFH���������DQG�DIWHU� WKH�
VDPSOH�VXEMHFWV�JHW�WKH�FDUULHU�JXLGDQFH������������ RI�WKHP�JHW�D�MRE��,W�VKRZV�WKDW��
FDUHHU�JXLGDQFH�E\�JLYLQJ�OLIH�VNLOOV�DQG�OLQN�DQG�PDWFK�LV�YHU\�VLJQLILFDQW�WR�LQFUHDVH�WKH�
QXPEHU�RI�VWXGHQW�ZKR�JHW�MRE��,W�PHDQV�FDUULHU�JXLGDQFH�LQ�XQLYHUVLW\�E\�JLYLQJ�OLIH�VNLOOV�
DQG�OLQN�DQG�PDWFK�LV�HIIHFWLYH�WR�KHOS�VWXGHQWV�WR�JHW�D�MRE�LQ�VKRUW�SHULRG�RI�WLPH�DIWHU�
JUDGXDWLQJ�
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� 6HSHUWL� QHJDUD�QHJDUD� EHUNHPEDQJ�

ODLQQ\D�� VDODK� VDWX� NHELMDNDQ� \DQJ� GLNHP�

EDQJNDQ� ROHK� SHPHULQWDK� ,QGRQHVLD� XQWXN�

PHQJDWDVL�NHWHQDJDNHUMDDQ�LQL�DGDODK�PHQJL�

ULPNDQ� WHQDJD� NHUMD� NH� OXDU� QHJDUD�� 8QWXN�

PHQJLPSOHPHQWDVLNDQ�NHELMDNDQ�LQL�GLEHQWXN�

/HPEDJD�$QWDU�.HUMD�$QWDU�1HJDUD��$.$1��

ROHK� 'HSDUWHPHQ� 7HQDJD� .HUMD� 5HSXEOLN�

,QGRQHVLD�� 3HQ\HOHQJJDUDDQQ\D� $.$1�

EHNHUMDVDPD�GHQJDQ�EHUEDJDL�3HUXVDKDDQ�-DVD�

7HQDJD� .HUMD� ,QGRQHVLD� �3-7.,�� \DQJ�

GLGLULNDQ�ROHK�VZDVWD�\DQJ�WHUNJDEXQJ�GDODP�

,QGRQHVLD� 0DQSRZHU� 6XSOLHU� $VVRFLDWLRQ�

�,06$��

� )DNWRU� \DQJ� PHQGRURQJ� SHPHULQWDK�

,QGRQHVLD�PHQJDPELO�NHELMDNDQ�LQL�GLEHGDNDQ�

DWDV�� 3HUWDPD�� PDNLQ� NRPSOHNVQ\D� PDVDODK�

NHSHQGXGXNDQ� \DQJ� WHUMDGL� GL� GDODP� QHJHUL�

GHQJDQ�EHUEDJDL�LPSOLNDVL�VRVLDO�HNRQRPL�GDQ�

EXGD\D�� VHSHUWL� PDVDODK� SHQJDQJJXUDQ��

PHQ\HEDENDQ� KDUXV� GLWHPSXK� ODQJNDK�

ODQJNDK� LQRYDWLI�XEWXN�EHUXVDKD�PHQJXUDQJL�

WHNDQDQ�PDVDODK�WHUVHEXW��.HGXD��WHUEXNDQ\D�

NHVHPSDWDQ� NHUMD� \DQJ� FXNXS� OXDV� GL� GDODP�

QHJHUL�PDXSXQ�GL�QHJDUD�QHJDUD�\DQJ� UHODWLI�

ND\D� GDQ� EDUX� EHUNHPEDQJ� \DQJ� GDSDW�

PHQ\HUDS� WHQDJD� NHUMD� ,QGRQHVLD� GDODP�

MXPODK�\DQJ� FXNXS�EHVDU��.HVHPSDWDQ�NHUMD�

WHUVHEXW�VHODLQ�GDSDW�PHQ\HUDS�EDQ\DN�WHQDJD�

NHUMD� MXJD� PHQDZDUNDQ� WLQJNDW� SHQJKDVLODQ�

GDQ� IDVLOLWDV� \DQJ� OHELK� PHQDULN�� .HWLJD��

OXOXVDQ�SHUJXUXDQ�WLQJJL��PDVLK�EDQ\DN�\DQJ�

EHOXP� PHPLOLNL� NHWHUDPSLODQ� GL� GDODP�

PHUHQFDQDNDQ��GDQ�PHPLOLK�NDULHU�WDX�SHNHU�

MDDQ� VHFDUD� WHSDW�� VHKLQJJD� PHUHND� EHNHUMD�

VHVXDL�GHQJDQ�SHOXDQJ�\DQJ�DGD�GDQ�NDGDQJ�

WDQSD� PHPSHUKDWLNDQ� NHPDPSXDQ� GDQ�

NHDKOLDQ�\DQJ�PHUHND�PLOLNL�

� %HUWLWLN� WRODN� GDUL� SHUPDVDODKDQ� GL�

DWDV��PDND�SHQGLGLNDQ�WLQJJL�\DQJ�PHUXSDNDQ�

VDODK� VDWX� WHPSDW� PHPSHUVLDSNDQ� VXPEHU�

GD\D� LQVDQL� GDQ� WHQDJD� DKOL� \DQJ� WHUDPSLO��

GLWXQWXW� XQWXN� WDQJJDS� GDODP� PHPSHUVLDS�

NDQQ\D�� 6DODK� VDWX� SHQGLGLNDQ� WLQJJL� GL�

,QGRQHVLD�DGDODK�8QLYHUVLWDV�6HEHODV�0DUHW�GL�

6XUDNDUWD��8QLYHUVLWDV� 6HEHODV�0DUHW� �816��

\DQJ� WHUGLUL� GDUL� VHPELODQ� )DNXOWDV�PHPSX�

Q\DL�SURJUDP�\DQJ�PHQJKDUDSNDQ���PDKDVLV�

ZD�PHQFDSDL�,QGHNV�3UHVWDVL��,3��WLQJJL��FHSDW�

OXOXV�DWDX�OXOXV�WHSDW�ZDNWX��GDQ�PDVD�WXQJJX�

PHPSHUROHK� SHNHUMDDQ� SHQGHN�� 3URVHV�

SHPEHODMDUDQQ\D� EHURULHQWDVL� SDGD� VLVWHP�

EHODMDU� PDQGLUL�� VHUWD� NHEHUKDVLODQ� SHQJHP�

EDQJDQ� GLUL�� \DQJ� GL� GDODPQ\D� PHQFDNXS�

SHUHQFDQDDQ�GDQ�SHQJHPEDQJDQ�NDULHU��816�

MXJD� LQJLQ�Z� VHEDJDL� XQLYHUVLWDV� \DQJ� GDSDW�

GLSHUKLWXQJNDQ�GL�PDWD�GXQLD�DWDX� WKH�ZRUOG�

FODVV�XQLYHUVLW\�

� 6HFDUD� NHVHOXUXKDQ�PDKDVLVZD�816�

GDSDW� GLNDWDNDQ� VHEDJDL� PDKDVLVZD� \DQJ�

SRWHQVLDO�� NDUHQD� WHODK� GLQ\DWDNDQ� OXOXV� GDQ�

EHUKDVLO� PHQJLNXWL� 6HOHNVL� 3HQHULPDDQ�

0DKDVLVZD� %DUX� 3HUJXUXDQ� 7LQJJL� 1HJHUL�

�630%371��� 1DPXQ� GDODP� SHQFDSDLDQ�

NHEHUKDVLODQ�EHODMDU�PDVLK�EDQ\DN�PDKDVLVZD�

\DQJ�OXOXV�GHQJDQ�,3�WLGDN�WLQJJL��WLGDN�WHSDW�

ZDNWX��EDKNDQ�DGD�\DQJ�PHQJDODPL�NHJDJDODQ�

EHODMDU��0DVD� WXQJJX�PHPSHUROHK� SHNHUMDDQ�

MXJD�EHUYDULDVL��DGD�\DQJ�SHQGHN�GDQ�DGD�\DQJ�

SDQMDQJ�� EDKNDQ� DGD� \DQJ� EHEHUDSD� WDKXQ�

PDVLK�EHOXP�PHQGDSDWNDQ�SHNHUMDDQ�

� )HQRPHQD�WHUVHEXW�GL�DWDV�PHQXQMXN�

NDQ�EDKZD�VHEDJLDQ�EHVDU�PDKDVLVZD�EHOXP�

PHPLOLNL�NHWHUDPSLODQ�PHPEXDW�SHUHQFDQDDQ�

NDULHU�� GDQ� DGDQ\D� EHEHUDSD� SHUPDVDODKDQ�

\DQJ� PHUXSDNDQ� LQGLNDWRU� SHQ\HEDE� NHJD�

JDODQ� EHODMDUQ\D�� \DLWX� DGDQ\D� SHUEHGDDQ�

EXGD\D� \DQJ� EHUYDULDVL� DWDX� PXOWLNXOWXUDO��

%DQ\DN� PDKDVLVZD� \DQJ� EHOXP� PHPDKDPL�

MHQLV�MHQLV� MDEDWDQ� GDQ� SHNHUMDDQ� \DQJ�

NHPXQJNLQDQ� GDSDW� GLPDVXNL� VHWHODK� WDPDW�

GDUL�SHUJXUXDQ�WLQJJL�GDQ�EHOXP�SDKDP�DNDQ�

SHUV\DUDWDQ�SHUV\DUDWDQ� ,3� \DQJ� GLWXQWXW�

XQWXN� PHPDVXNL� SHNHUMDDQ� WHUWHQWX�� $GD�

VHEDJLDQ�PDKDVLVZD�\DQJ�EHOXP�PHQJHWDKXL�

VHWHODK� OXOXV� LD� PDX� PHQMDGL� DSD"� )DNWRU�

ODLQQ\D� NDUHQD� NXUDQJQ\D� SHPELPELQJDQ�

EHUNDLWDQ� GHQJDQ� NHWHUDPSLODQ� KLGXS� �OLIH�

VNLOOV���EDLN�GDUL�GRVHQ��PDXSXQ�GDUL�NRQVHORU�

\DQJ� DGD�� %HOXP� EHUIXQJVLQ\D� ELPELQJDQ�

NDULHU� GL� SHUJXUXDQ� WLQJJL� �816�� VHFDUD�

PDNVLPDO�

� %HUWLWLN� WRODN� GDUL� ODWDU� EHODNDQJ�

SHUPDVDODKDQ�WHUVHEXW��GLSDQGDQJ�SHUOX�XQWXN�

PHQFDUL� VROXVL� DWDX� SHPHFDKDQ� PDVDODK� LWX�

��6LWL�6��)DGKLODK��$VURZL��&KDGLMDK�+$��GDQ�0XGDULV�0XVOLP��%LPELQJDQ�.DULHU����



PHODOXL� SHQJHPEDQJDQ�� 0RGHO� ELPELQJDQ�

NDULHU�GL�SHUJXUXDQ�WLQJJL�GHQJDQ�SHPEHULDQ�

NHWHUDPSLODQ� KLGXS� �OLIH� VNLOOV�� GDQ� OLQN� DQG�

PDWFK� XQWXN� PHZXMXGNDQ� PDVD� WXQJJX�

PHPSHUROHK� SHNHUMDDQ� SHQGHN�� 'HQJDQ�

GHPLNLDQ� SHUXPXVDQ� PDVDODKQ\D� DGDODK�

VHEDJDL� EHULNXW�� $SDNDK� 0RGHO� ELPELQJDQ�

NDULHU�GL�SHUJXUXDQ�WLQJJL�GHQJDQ�SHPEHULDQ�

NHWHUDPSLODQ� KLGXS� �OLIH� VNLOOV�� GDQ� OLQN� DQG�

PDWFK�HIHNWLI�XQWXN�PHZXMXGNDQ�PDVD�WXQJJX�

PHPSHUROHK�SHNHUMDDQ�SHQGHN��

� /D\DQDQ�ELPELQJDQ�NRQVHOLQJ�PHUX�

SDNDQ� EDQWXDQ� \DQJ� GLEHULNDQ� NHSDGD�

PDKDVLVZD� GHQJDQ� WXMXDQ� XQWXN� VHPDNLQ�

PHPSULEDGLNDQ� ZDWDN� SHQGLGLNDQ� GL� SHUJX�

UXDQ� WLQJJL�� /D\DQDQ� ELPELQJDQ� NRQVHOLQJ�

EHUNHPEDQJ� PHQMDGL� VWXGHQW� ±� SHUVRQDO�

VHUYLFH�\DQJ�PHPEHULNDQ�OD\DQDQ�\DQJ�OHELK�

OXDV�� \DLWX� \DQJ� PHQFDNXS� EDQWXDQ� EHUXSD�

RULHQWDVL�PDKDVLVZD�EDUX�GDQ�OD\DQDQ�ODLQQ\D��

VHSHUWL�GL�ELGDQJ�NHVHKDWDQ�PHQWDO��SHQHPSDW�

DQ� NHUMD�� SHUXPDKDQ�SHPRQGRNDQ�� NHXDQJDQ�

GDQ� EHDVLVZD�� NHJLDWDQ� HNVWUD�NXULNXOHU��

UHNUHDVL�GDQ�NHKLGXSDQ�VRVLDO�SULEDGL��OD\DQDQ�

ELPELQJDQ� NDULHU�� GDQ� \DQJ� ODLQ� �0XQDQGLU��

������3%.3.���������

� 'L�8QLYHUVLWDV�6HEHODV�0DUHW��816��

OD\DQDQ� ELPELQJDQ� NRQVHOLQJ� XQWXN� PDKD�

VLVZD� GLEHULNDQ� PHODOXL� 3XVDW� %LPELQJDQ�

.RQVHOLQJ� GDQ� 3HQJHPEDQJDQ� .DULHU�

�3%.3.��� $GDSXQ� OD\DQDQ� NRQVHOLQJ� \DQJ�

GLEHULNDQ� DGDODK� VHEDJDL� EHULNXW�� ����

SHPEHULDQ�OD\DQDQ�LQIRUPDVL�EDJL�PDKDVLVZD�

EDUX������OD\DQDQ�NRQVHOLQJ�SULEDGL�VRVLDO��GDQ�

���� SHUHQFDQDQ� GDQ� SHQJHPEDQJDQ� NDULHU�

PDKDVLVZD� �3%.3.�� ������� 'HQJDQ� PH�

QJHQDO�NHPDPSXDQ�NRQVHORU��PDKDVLVZD�DNDQ�

PHUDVD�WHUEDQWX�GDODP�PHPHFDKNDQ�PDVDODK�

Q\D�

� 'L� VDPSLQJ� NRQVHORU� GDQ� GRVHQ�

VHEDJDL� PLVL� XWDPD� GDODP� SURVHV� SHPEH�

ODMDUDQ�� SHPELPELQJ� DNDGHPLV� �3$�� MXJD�

PHUXSDNDQ� ILJXUH� SHQWLQJ� GDODP�NHVXNVHVDQ�

PDKDVLVZD� GDODP� VWXGL�� 6HWLDS� GRVHQ� \DQJ�

MXJD� VHEDJDL� 3$� SHUOX� SHGXOL� GDQ� PHPSHU�

KDWLNDQ� NHVHMDKWHUDDQ�PDKDVLVZDQ\D�� VHSHUWL�

KDOQ\D� GDODP� SURVHV� SHPEHODMDUDQ� VHUWD�

NHKLGXSDQ�SULEDGL�PHUHND��*DLO�.LQJ�����������

PHQJDWDNDQ� VSLULWXDO��PRUDO�� EXGD\D��PHQWDO�

GDQ�NHEXWXKDQ�SKLVLN�GDSDW�GLMXPSDL�PHODOXL�

NXULNXOXP��KDQ\DODK�NHVHOXUXKDQ�HWRV�LQVWLWXVL�

\DQJ�GDSDW�PHPEXDW�VXDWX�NRQWULEXVL�SHQWLQJ��

,QWHUDNVL�DQWDUD�PDKDVLVZD��SDUD�SHQJDMDU�DWDX�

GRVHQ�� 3$�� NRQVHORU� GDQ� VLVWHP�� PHPEXDW�

SHQGLGLNDQ� GDQ� SHPEHODMDUDQ� \DQJ� GLWHULPD�

DNDQ�OHELK�HIHNWLI�

� .DLWDQQ\D� GHQJDQ� SHPELPELQJDQ�

GHQJDQ�PDKDVLVZD�GDODP�EHUNRQVXOWDVL��*LEEV�

������� PHQGLVNULSVLNDQ� EHEHUDSD� SHQJDOD�

PDQQ\D� NHWLND� NRQVXOWDVL� GL� NDPSXV�� 'LD�

PHQHPXNDQ� DGD� OLPD� ODQJNDK� NRQVXOWDVL��

WHWDSL� PDVLQJ�PDVLQJ� NHORPSRN� PHPXVDW�

SDGD� LVX� WHUSLVDK�� /DQJNDK�ODQJNDK� LWX�

PHOLSXWL�� ���� ODQJNDK� SHQLODLDQ�� ���� ODQJNDK�

SHQHOLWLDQ�� ���� ODQJNDK� NHWHUOLEDWDQ�� ����

ODQJNDK�NRPLWPHQ��GDQ�����ODQJNDK�SHUMDQMLDQ�

DWDX� NRQWUDN�� %HEHUDSD� KDO� WHUVHEXW� SHUOX�

GLODNXNDQ�ROHK�GRVHQ�DSDELOD�SHPELPELQJDQ�

LQJLQ�HIHNWLI��%LPELQJDQ�GDSDW�HIHNWLI�DSDELOD�

GLODNXNDQ�VHFDUD�EDLN�GDQ�EHQDU��\DLWX�PHODOXL�

ELPELQJDQ�NDULHU�

� %LPELQJDQ� NDULHU� PHUXSDNDQ� VDODK�

VDWX�XSD\D�XQWXN�PHPEDQWX�PDKDVLVZD�DJDU�

PHUHND�PHPLOLNL�NHPDWDQJDQ�NDULHU�GDQ�GDSDW�

PHQJHPEDQJNDQ� SRWHQVLQ\D� VHFDUD� RSWLPDO��

\DQJ� PHQ\DQJNXW� DVSHN� SULEDGL�� VRVLDO��

SHQGLGLNDQ�� GDQ� NDULHU� DWDX� YRNDVLRQDO��

%LPELQJDQ� NDULHU� GLEXWXKNDQ� GL� SHUJXUXDQ�

WLQJJL� GDODP� XSD\D� PHPEDQWX� PDKDVLVZD�

XQWXN� PHQLQJNDWNDQ� NHPDWDQJDQ� NDULHU� GDQ�

PHQJHPEDQJNDQ�SRWHQVLQ\D�VHFDUD�RSWLPDO�

� %HUSHJDQJ�SDGD�VXDWX�NRQVHS�EDKZD�

PDKDVLVZD�LQJLQ�EHUNHPEDQJ�VHFDUD�RSWLPDO�

GDQ�PHPSXQ\DL� SRWHQVL� XQWXN�PHQJDUDKNDQ�

GLULQ\D�� PDND� PHUHND� SHUOX� PHQGDSDWNDQ�

NHVHPSDWDQ�NHVHPSDWDQ� \DQJ� GLEXWXKNDQ��

%LPELQJDQ� NDULHU� PHQJKDUDSNDQ�PDKDVLVZD�

PHQJDPELO�SHUDQDQ�DNWLI�GDODP�PHQHQWXNDQ�

SHUNHPEDQJDQ�PHQXMX�VXDWX�NHKLGXSDQ�\DQJ�

EHUPDNQD� EDJL� GLULQ\D� GDQ� PDV\DUDNDW�

OLQJNXQJDQQ\D�� %LPELQJDQ� NDULHU� EHUXSD\D�

PHPEDQWX�PDKDVLVZD�DJDU�PHUHND�PHPLOLNL�

NHPDWDQJDQ� NDULHU�� VHKLQJJD� PHUHND� PHP�

SHUROHK�� ���� SHPDKDPDQ� \DQJ� OHELK� WHSDW�

WHQWDQJ�NHDGDDQ�GDQ�NHPDPSXDQ�GLULQ\D������

NHVDGDUDQ� WHUKDGDS�QLODL�QLODL�\DQJ�DGD�SDGD�

�� 3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



GLULQ\D�GDQ�\DQJ�WHUGDSDW�SDGD�RUDQJ�ODLQ�VHUWD�

GDODP� PDV\DUDNDW�� ���� SHQJHQDODQ� WHUKDGDS�

EHUEDJDL� MHQLV� GDQ� PDFDP� SHNHUMDDQ� \DQJ�

EHUNDLWDQ�GHQJDQ�SRWHQVL�GDQ�PLQDWQ\D��MHQLV�

MHQLV� SHQGLGLNDQ� ODQMXW� GDQ� ODWLKDQ� \DQJ�

PHPSHUVLDSNDQQ\D� XQWXN� ELGDQJ� NHDKOLDQ�

WHUWHQWX�� ���� NHVDGDUDQ� DNDQ� NHEXWXKDQ�

PDV\DUDNDW�GDQ�QHJDUDQ\D�\DQJ�EHUNHPEDQJ��

���� NHPDPSXDQ� PHQJDPELO� NHSXWXVDQ� GDQ�

PHPEXDW�UHQFDQD�XQWXN�PHUHDOLVDVL�NHSXWXVDQ�

\DQJ� GLDPELOQ\D�� ���� SHUVLDSDQ� \DQJ� PHP�

EDQWX� PHUHND� PHPDVXNL� GXQLD� NHUMD�� ����

NHPDPSXDQ� PHPHFDKNDQ� PDVDODK� NKXVXV�

\DQJ�EHUKXEXQJDQ�GHQJDQ�NDULHUQ\D��GDQ�����

SHQJKDUJDDQ�\DQJ�VHKDW�WHUKDGDS�³NHUMD´�

� 'DODP�PHQ\XVXQ�GDQ�PHQJHPEDQJ�

NDQ� VXDWX� SURJUDP� ELPELQJDQ� NDULHU� EDJL�

PDKDVLVZD�� NRQVHORU� SHUOX� PHPSHUKDWLNDQ�

EHEHUDSD�SULQVLS�ELPELQJDQ�NDULHU��\DLWX������

SHPLOLKDQ�SHNHUMDDQ�OHELK�EHUXSD�VXDWX�SURVHV�

GDUL�SDGD�VHEDJDL�VXDWX�SHULVWLZD�� ,QL�EHUDUWL�

EDKZD� ELPELQJDQ� NDULHU� PHUXSDNDQ� VXDWX�

NHJLDWDQ�\DQJ�WHUXV�PHQHUXV�DWDX�NRQWLQ\X������

SHPLOLKDQ�GDQ�SHQ\HVXDLDQ�SHNHUMDDQ�GLPXODL�

GHQJDQ� SHQJHWDKXDQ� WHQWDQJ� GLUL�� ,QL� EHUDUWL�

EDKZD� WLGDN� KDQ\D�PHQHNDQNDQ� SDGD� DVSHN�

SHNHUMDDQ�VDMD��WHWDSL�MXJD�DVSHN�LQGLYLGX������

ELPELQJDQ� NDULHU� KDUXVODK� PHUXSDNDQ� VXDWX�

SURVHV� SHUNHPEDQJDQ� NRQVHS� GLUL� �VHOI�

FRQFHSW��� 3HQ\HVXDLDQ� GLUL� GDQ� SHQ\HVXDLDQ�

SHNHUMDDQ�KHQGDNQ\D�PHQMDGLNDQ�PDKDVLVZD�

PHPSXQ\DL� JDPEDUDQ� \DQJ� MHODV� WHQWDQJ�

GLULQ\D�� ���� ELPELQJDQ� NDULHU� PHPEDQWX�

PDKDVLVZD� WHUKDGDS�SHPDKDPDQ�GXQLD�NHUMD�

GDQ� SHNHUMDDQ� GDODP� PDV\DUDNDW�� 0HODOXL�

ELPELQJDQ�NDULHU�GLKDUDSNDQ�PDKDVLVZD�GDSDW�

PHPSHUROHK� LQIRUPDVL� PHQJHQDL� SHNHUMDDQ�

WHUWHQWX�� ���� ELPELQJDQ� NDULHU� DNDQ� PHP�

EHULNDQ� EDQWXDQ� NHSDGD� PDKDVLVZD� XQWXN�

GDSDW� PHQJHWDKXL� EHUEDJDL� KDPEDWDQ� \DQJ�

PXQJNLQ�WLPEXO�NDUHQD�XVDKD�XQWXN�PHQFDSDL�

WXMXDQ�� GDQ� EDJDLPDQD� FDUD� PHQJDWDVL�

KDPEDWDQ�KDPEDWDQ�� GDQ� ���� PDKDVLVZD� GL�

DMDN� PHUHQFDQDNDQ� NDULHUQ\D� XQWXN� VDDW� LQL�

GDQ�PDVD�\DQJ�DNDQ�GDWDQJ�VHVXDL�GHQJDQ�GDWD�

\DQJ�GLSHUROHKQ\D�PHODOXL�NHJLDWDQ�NHJLDWDQ�

VHEHOXPQ\D�� 'HQJDQ� PHODOXL� EHUEDJDL�

LQIRUPDVL� GLUL� GDQ� OLQJNXQJDQ� NHUMD� PDKD�

VLVZD�DNDQ�GDSDW�PHPEXDW�SHUHQFDQDDQ�GDQ�

NHSXWXVDQ�NDULHU��GDQ�NHKLGXSDQQ\D�GL�PDVD�

GHSDQ�

� 'DODP�SHQHOLWLDQ� LQL� NRQVHORU�PHUX�

PXVNDQ�WXMXDQ�ELPELQJDQ�NDULHU�GDODP�XSD\D�

PHQLQJNDWNDQ�NHPDWDQJDQ�NDULHU�PDKDVLVZD��

VHKLQJJD� VHJHUD� PHQGDSDWNDQ� SHNHUMDDQ�

VHWHODK�PHUHND�OXOXV�

� 7XMXDQ� ELPELQJDQ� NDULHU� GDODP�

SHQHOLWLDQ� LQL� DGDODK� PHPEDQWX� PDKDVLVZD�

DJDU������PHPLOLNL�NHVDGDUDQ�GLUL�VHFDUD�SHQXK�

XQWXN� PHPDKDPL� GDQ� PHQJHQDO� GLULQ\D�

VHQGLUL�VHUWD�WXQWXQWDQ�OLQJNXQJDQ������PDPSX�

PHQJHPEDQJNDQ�NHPDPSXDQ�XQWXN�PHUHQFD�

QDNDQ�GDQ�PHQFDSDL�DWDX�PHQXQWDVNDQ�WXJDV�

WXJDV� SHUNHPEDQJDQQ\D� GHQJDQ� SHQGHNDWDQ�

\DQJ� UHDOLVWLV�� ���� PHQJHPEDQJNDQ� NHPD�

PSXDQ� PHQJDUDKNDQ� GLUL�� PHPHFDKNDQ�

PDVDODK�� GDQ� PHQJDPELO� NHSXWXVDQ�� ����

PHQJHPEDQJNDQ� VLNDS� WDQJJXQJ� MDZDE�

WHUKDGDS�SLOLKDQ�GDQ�SHULODNXQ\D��PHQ\DGDUL�

EDKZD�SHULODNXQ\D�EHURULHQWDVL�NHSDGD�WXMXDQ��

GDQ�EHODMDU�PHPSHUWLPEDQJNDQ�GDPSDN�DWDX�

NRQVHNXHQVL�GDQ�NHSXWXVDQ�\DQJ�GLDPELO������

PHQJHPEDQJNDQ� VLNDS� GDQ� NRVHS� GLULQ\D�

VHFDUD� SRVLWLI�� GDQ� PDPSX� PHPSHUVHSVL�

UHDOLWDV� VHEDJDLPDQD� GLPDNQDL� ROHK� RUDQJ�

ODLQ�� ����PHPDQWDSNDQ� EHUEDJDL� SHULODNXQ\D�

VHFDUD�EHUPDNQD��GDSDW�PHQJHPEDQJNDQ�GDQ�

PHQJNODVLILNDVL�VHSHUDQJNDW�WXMXDQ�GDQ�QLODL�

QLODL� XQWXN� SHQJHPEDQJDQ� SHULODNXQ\D� GDQ�

NDULHUQ\D� GL� PDVD� GHSDQ�� ���� GDSDW� PHQJ�

LGHQWLILNDVL�SHQJDUXK�SHQJDUXK�\DQJ�PHPID�

VLOLWDVL� DUDK� SHUNHPEDQJDQ� GL� PDVD� GHSDQ�

VHFDUD� EDLN�� GDQ� ���� PHPLOLNL� NHPDWDQJDQ�

SULEDGL� DJDU� PHQFDSDL� SULEDGL� \DQJ� HIHNWLI�

�KXPDQ�HIIHFWLYQHVV�DWDX�HIIHFWLYH�SHUVRQDOLW\��

�0XUR� 	� .RWWPDQ������ %ORFKHU�� �������

,QGLYLGX� GLSDQGDQJ� EHUNHSULEDGLDQ� \DQJ�

HIHNWLI�� DSDELOD� PHPLOLNL� OLPD� NDUDNWHULVWLN�

EHULNXW�� ���� NRQVLVWHQ� �FRQVLVWHQF\��� \DLWX�

EHUVLNDS�NRQVLVWHQ�GDODP�SHULODNXQ\D��6LNDS�

NRQVLVWHQ�LQL�GLGDVDUNDQ�SDGD�LGHQWLWDV�SULEDGL�

\DQJ� WHULQWHJUDVL� GHQJDQ� KDUPRQLV�� ����

NRPLWPHQ� �FRPPLWPHQW��� \DLWX� PHPLOLNL�

NRPLWPHQ� SULEDGL� XQWXN� PHQFDSDL� WXMXDQ��

0DKDVLVZD� \DQJ� PHPLOLNL� NRPLWPHQ� DNDQ�

PDPSX�XQWXN���D��EHUSLNLU�UDVLRQDO���E��EHUDQL�

��6LWL�6��)DGKLODK��$VURZL��&KDGLMDK�+$��GDQ�0XGDULV�0XVOLP��%LPELQJDQ�.DULHU����



PHQJDPELO�UHVLNR��EDLN�SVLNRORJLV��HNRQRPLV��

PDXSXQ� ILVLN�GDODP�UDQJND�PHQFDSDL� WXMXDQ�

\DQJ� GLKDUDSNDQ�� �F�� WUDQVHQGHQVL� QLODL�QLODL�

\DQJ� PHPEHULNDQ� NHEHUPDNQDDQ� GDODP�

PHQFDSDL� WXMXDQ� KLGXSQ\D�� GDQ� �G�� PHP�

SURWHNVL� DWDX� PHOLQGXQJL� GLULQ\D� GDUL�

NHWDNXWDQ�REVHVLI�WHUKDGDS�NHPDWLDQ������GDSDW�

PHQJRQWURO� GLUL� �FRQWURO��� \DLWX� LQGLYLGX�

PHPLOLNL� NHPDPSXDQ� XQWXN�� �D�� PHQJHQ�

GDOLNDQ�DWDX�PHQJRQWURO�GRURQJDQ�GDQ�UHVSRQ�

HPRVLQ\D�� �E�� PHQHULPD� NHQ\DWDDQ� KLGXS�

WDQSD�UHVSRQ�HPRVL�\DQJ�WLGDN�WHSDW��GDQ��F��

PHQJDWDVL� IUXVWDVL�� NHELQJXQJDQ�� GDQ� VLNDS�

SHUPXVXKDQ� WDQSD� UHVSRQ�UHVSRQ� HPRVLRQDO��

����PHPLOLNL�NRPSHWHQVL��FRPSHWHQFH���\DLWX�

PDKDVLVZD� PHPLOLNL� NRPSHWHQVL� DWDX�

NHPDPSXDQ�XQWXN���D��PHPHFDKNDQ�PDVDODK��

�E�� EHUKXEXQJDQ� LQWHUSHUVRQDO�� GDQ� �F��

PHQJDWDVL� OLQJNXQJDQ� GDODP� NDLWDQQ\D�

GHQJDQ�KDO�KDO�\DQJ�EHUPDQIDDW�EDJLQ\D������

NUHDWLI��FUHDWLYLW\���\DLWX�PDKDVLVZD�PHPLOLNL�

NHPDPSXDQ�XQWXN���D��EHUSLNLU�VHFDUD�UDVLRQDO�

GHQJDQ�FDUD�FDUD�\DQJ�GLYHUJHQ���E��PHQJHP�

EDQJNDQ�JDJDVDQ�JDJDVDQ�EDUX��GDQ��F��VHFDUD�

SHUVHSWXDO�'LD�EHUVLIDW� VHQVLWLI�GDODP�EHUKX�

EXQJDQ�GDQ�PHPEHGDNDQ�KDO�KDO�\DQJ�WHUVLUDW�

EDJL� RUDQJ� EDQ\DN�� NDUHQD� KDO� LWX� PXQJNLQ�

WLGDN� VHVXDL� GHQJDQ� KDUDSDQ�KDUDSDQQ\D��

'HQJDQ� ELPELQJDQ� NDULHU� \DQJ� WHSDW�

GLKDUDSNDQ� LQGLYLGX� GDSDW� GLEDQWX� DJDU�

PHQMDGL� WHQDJD� NHUMD� \DQJ� WDQJJXK�� FDNDS��

WHUDPSLO�� EHUSULEDGL�� EHUPRUDO� WLQJJL� GDQ�

WDTZD�NHSDGD�7XKDQ�<DQJ�0DKD�(VD�

� 3DGD�WDKDS�LQL�EHEHUDSD�KDO�\DQJ�SHUOX�

GLSHUVLDSNDQ� DGDODK�� ���� ,QIRUPDVL� GDQ�

SHPDKDPDQ�WHQWDQJ�GLUL�VHQGLUL��WHQWDQJ�EDNDW��

PLQDW��NHFHUGDVDQ��NHEXWXKDQ��NHNXDWDQ��GDQ�

NHOHPDKDQ��VLIDW�VLIDW��FLWD�FLWD�GDQ�QLODL�QLODL�

\DQJ� GLPLOLNL�� VHPXD� LQL� GLSHUOXNDQ� XQWXN�

PHQGXNXQJ� SHODNVDQDDQ� NHUMD� DJDU� GDSDW�

PHQFDSDL�NHEHUKDVLODQ��3HPDKDPDQ�GLUL�SDGD�

VHVHRUDQJ� EXNDQODK� SHPEDZDDQ� VHMDN� ODKLU��

PHODLQNDQ�KDVLO�EHODMDU�PHODOXL�SHQJDODPDQ�

SHQJDODPDQQ\D�� +DO� VHEDOLNQ\D� ELVD� MXJD�

WHUMDGL��RUDQJ�EHODMDU�XQWXN�WLGDN�PHQJHQDO�GLUL�

GDQ� WLGDN�PHPDKDPL� GLULQ\D� VHQGLUL�� 3HPD�

KDPDQ�GLUL�GLGDVDUNDQ�SDGD�DGDQ\D�NHWHUDQJDQ�

WHQWDQJ�GLUL�VHQGLUL�\DQJ�DNXUDW�GDQ�VDKLK��'DWD�

SULEDGL� \DQJ� WLGDN� DNXUDW� ELVD�PHQLPEXONDQ�

SHPDKDPDQ� \DQJ� NHOLUX�� 6DODK� VDWX� EHQWXN�

OD\DQDQ� \DQJ� SRNRN� GDODP� SHODNVDQDDQ�

ELPELQJDQ� NDULHU� XQWXN� XMXDQ� SHPDKDPDQ�

LQGLYLGX� LQL� DGDODK� OD\DQDQ� LQYHQWDULVDVL�

SULEDGL�� /D\DQDQ� LQL� PHQFDNXS� SHQJJXQDDQ�

EHUEDJDL� WHKQLN� SHQJXNXUDQ� GDQ� SHQLODLDQ��

EDLN� WHKQLN� WHVWLQJ� PDXSXQ� PDXSXQ� ³QRQ�

WHVWLQJ´�� 3URJUDP� ELPELQJDQ� NDULHU� VHNRODK�

\DQJ� EHUKDVLO� GHQJDQ� EDLN�� PHPX�VDWNDQ�

XVDKDQ\D� XQWXN� PHPSHUROHK� FDWDWDQ� \DQJ�

OHQJNDS�PHQJHQDL�GLUL�SULEDGL�VHOXUXK�VLVZD��

GHQJDQ�PHQHUDSNDQ� EHUEDJDL� FDUD� GDQ� \DQJ�

EHUDVDO� GDUL� EHUEDJDL� VXPEHU��3HQJXP�SXODQ�

GDWD� SULEDGL� LQL� PHUXSDNDQ� VDWX� SURJUDP�

WHUVHQGLUL� GLVDPSLQJ� SURJUDP�SURJUDP� \DQJ�

ODLQ�� VHSHUWL� SURJUDP�SURJUDQ� NRQVHOLQJ��

SHPEHULDQ� LQIRUPDVL� GDQ� SHQHPSDWDQ��

.HJLDWDQ� LQYHQWDULVDVL� SULEDGL� EXNDQODK�

NHJLDWDQ� VHNDOL� VHOHVDL� PHODLQNDQ� NHJLDWDQ�

\DQJ� WHUXV� PHQHUXV�� 6HEHUDSD� VHULQJ�

GLODNXNDQ� NHJLDWDQ� LQYHQWDULVDVL� KDO� LWX�

WHUJDQWXQJ� SDGD� MHQLV� NHWHUDQJDQ� DSD� \DQJ�

PDX�GLNXPSXONDQ��7HVWLQJ�VWDQGDU��XPSDPD�

Q\D� GLODNXNDQ� WLGDN� VHVHULQJ� REVHUYDVL�

SHULODNX�� REVHUYDVL� GLODNXNDQ� VHWLDS� ZDNWX��

NHDGDDQ�GDQ�NHVHPSDWDQ�PHPXQJNLQNDQ�GDQ�

NDODX�SURJUDP�PHPHUOXNDQ��'DWD�SULEDGL�\DQJ�

WHUNXPSXO� PHODOXL� EHUEDJDL� FDUD� GDQ� GDUL�

EHUEDJDL� VXPEHU� LWX� EHUJXQD� XQWXN� PDNVXG�

SHPDKDPDQ�PDKDVLVZD�ROHK�GRVHQ��NRQVHORU�

GDQ�PDKDVLVZD�VHQGLUL��%DJL�GRVHQ��NHJXQDDQ�

GDWD� PDKDVLVZD� DGDODK� XQWXN� PDNVXG�

SHQJDMDUDQ���SHQJHORPSRNDQ�EHODMDU��SHUHQFD�

QDDQ�SHQJDMDUDQ��SHPLOLKDQ�PHWRGH�PHQJDMDU��

GDQ� DQFDQJDQ� \DQJ� PHPHQXKL� NHEXWXKDQ�

PDKDVLVZD��3HQHPSDWDQ�PDKD�VLVZD�GL�VXDWX�

NHODV� MXJD� PHQJJXQDNDQ� GDWD� PDKDVLVZD��

%DJL�NRQVHORU��SHQJJXQDDQ�NHWHUDQJDQ�XQWXN�

PDKDVLVZD�DGDODK�XQWXN�PDNVXG�PHPDKDPL�

LQGLYLGX� GDODP� UDQJND� EDQWXDQ� XQWXN�

SHQ\XVXQDQ�UHQFDQD�SHQGLGLN�DQ�GDQ�UHQFDQD�

NDULHU�� 0DKDVLVZD� DGDODK� SLKDN� \DQJ� OHELK�

PHPHUOXNDQ� NHWHUDQJDQ� PHQJHQDL� GLUL�

SULEDGL�� XQWXN� PDNVXG� PHPDKDPL� GLUL��

3HQJDPELODQ� NHSXWXVDQ� \DQJ� LQWHOLJHQ� GDQ�

DULHI�ROHK�PDKDVLVZD��\DQJ�PHUXSDNDQ�SRNRN�

VDVDUDQ� OD\DQDQ� EDQWXDQ� ELPELQJDQ��

�� 3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



KDQ\DPXQJNLQ� NDODX� GLGDVDUNDQ� SDGD�

SHPDKDPDQ�GLUL������,QIRUPDVL�WHQWDQJ�GXQLD�

NHUMD�PLVDOQ\D��MHQLV�MHQLV�SHNHUMDDQ�\DQJ�DGD��

SHUVLDSDQ� SHUVLDSDQ� \DQJ� KDUXV� GLODNXNDQ��

VHSHUWL� SHQGLGLNDQ� GDQ� ODWLKDQ� WHUWHQWX�

PDXSXQ� SHUVSHNWLI� \DQJ� KDUXV� GLKDGDSL� MLND�

PHPLOLK�NDULHU�SHNHUMDDQ�WHUWHQWX��0HPDKDPL�

ODLQJNXQJDQ�PHUXSDNDQ�WXMXDQ�\DQJ�EHUNDLWDQ�

GHQJDQ� SHODNVDQDDQ� ELPELQJDQ� NDULHU��

/LQJNXQJDQ� \DQJ� GLPDNVXG� GLVLQL� DGDODK�

OLQJNXQJDQ�NHUMD��3DGD�ZDNWX�LQL�GXQLD�NHUMD�

NHDGDDQ\D� VDQJDW� NRPSOHN�� OHELK� GDUL� SDGD�

NHDGDDQQ\D� GLZDNWX�ZDNWX� VHEHOXPQ\D��

8QWXN� PDNVXG� SHPDKDPDQ� GXQLD� NHUMD�

GLSHUOXNDQ� LQIRUPDVL� SHNHUMDDQ� GDQ� SHODN�

VDQDDQ�OD\DQDQ�ELPELQJDQ�EHUXSD�SHPEHULDQ�

LQIRUPDVL�� VDQJDW� PHQJDQGDONDQ� WHUVHGLDQ\D�

EDKDQ� LQIRUPDVL�� VDQJDW� PHQJDQGDONDQ�

WHUVHGLDQ\D� LQIRUPDVL� NDULHU� \DQJ� OHQJNDS��

DQGDO� GDQ� VHODOX� GLSHUEDUXL�� 'HQJDQ� EDKDQ�

LQIRUPDVL�\DQJ�OHQJNDS�GDQ�DNXUDW��NRQVHORU�

ELVD� OHELK� EDLN� GDODP� PHPEDQWX� VLVZD�

PHPSHUROHK�SHPDKDPDQ�WHQWDQJ�OLQJNXQJDQ�

VHNLWDU�� NKXVXVQ\D� GXQLD� NHUMD�� 3HUSDGXDQ�

DQWDUD�SHPDKDPDQ�GLUL�GDQ�SHPDKDPDQ�GXQLD�

NHUMD� GHQJDQ� VHJDOD� VLIDW� GDQ� WXQWXWDQQ\D�

PHUXSDNDQ� V\DUDW� SHQWLQJ� EDJL� PDKDVLVZD�

GDODP� PHPEXDW� UHQFDQD� SHNHUMDDQ�� 3HPD�

KDPDQ� DWDV� NHQ\DWDQ� GLUL� GDQ� NHQ\DWDDQ�

OLQJNXQJDQ� LQL� OHELK�OHELK� SHQWLQJ�� DUWLQ\D�

EDJL�SDUD�PDKDVLVZD�GL�VXDWX�SHUJXUXDQ�WLQJJL��

0HUHND�� OHELK� GDUL� SDGD� VLVZD� SHQGLGLNDQ�

VHNRODK�PHQHQJDK�PDXSXQ�SHQGLGLNDQ�GDVDU��

SDOLQJ�EHUNHSHQWLQJDQ�GDODP�VRDO�SHUHQFDQD�

DQ� NHUMD�� +DO� LQL� DGDODK� NDUHQD� PHUHND��

PHQJLQJDW�XVLDQ\D�\DQJ�SDGD�SDGD�PDVD�DNKLU�

UHPDMD�� VHGDQJ� PHQJLQMDN� WDKDSDQ� SHUNHP�

EDQJDQ�\DQJ�GLWXQWXW�NHEXGD\DDQ�XQWXN�OHELK�

SHGXOL� GDQ� PXODL� VHULXV� PHPLNLUNDQ� KLGXS�

PDVD�GHSDQQ\D��0DVD�GHSDQ�EHUDUWL�NHKLGXSDQ�

NHOXDUJD�� NHKLGXSDQ� EHUPDV\DUDNDW�� GDQ� LQL�

VHODQMXWQ\D� EHUDUWL� EHNHUMD� NHPXGLDQ� PHP�

EHQWXN�VXDWXE�NHOXDUJD������,QIRUPDVL�WHQWDQJ�

QLODL�QLODL� \DQJ� PHOLSXWL� EHUEDJDL� QLODL�QLODL�

NHKLGXSDQ�EDLN�\DQJ�DGD�SDGD�GLULQ\D��\DQJ�

DGD� GL� PDV\DUDNDW� GDQ� \DQJ� GLSHUOXNDQ� GL�

EHUEDJDL�MHQLV�SHNHUMDDQ��6HMDN�PDQXVLD�KLGXS�

GDODP�NHORPSRN�PDV\DUDNDW�GDQ�QHJDUD��VHMDN�

LWX�SXODODK�DGD�SHUDWXUDQ�SHUDWXUDQ�DWDX�QLODL�

QLODL� \DQJ� EHUODNX� GDQ� GLVHSDNDWL� EHUVDPD��

EDLN�WHUWXOLV�PDXSXQ�WLGDN�WHUWXOLV��6HULQJ�NLWD�

GHQJDU�NDWD�NDWD���EDLN�±�WLGDN�EDLN��EROHK�±�

WLGDN� EROHK�� VRSDQ� ±� WLGDN� VRSDQ�� WDKX�

SHUDWXUDQ� ±� WLGDN� WDKX� SHUDWXUDQ�� SHQWLQJ� ±�

WLGDN�SHQWLQJ�GDQ�EHUEDJDL�SHUDWXUDQ�ODLQQ\D��

\DQJ� WHFDQWXP� SDGD� FDUD�FDUD� VHUWD� DVSHN�

DVSHN� NHKLGXSDQ� VHVHRUDQJ� �� NHORPSRN� GDQ�

PDV\DUDNDW�� .LWD� WLGDN� GDSDW� KLGXS� VHQGLUL��

.DUHQDQ\D�VDQJDW�SHUOX�PHPDKDPL�QLODL�QLODL�

NHORPSRN�� PDV\DUDNDW�� QHJDUD� GDQ� SULEDGL�

NLWD�� .LWD� KDUXV� PHODWLK� GLUL� XQWXN� GDSDW�

EHUWLQGDN� DWDV� GDVDU� QLODL�QLODL� GLUL� NLWD�

VHKLQJJD� NLWD� DNDQ� SXDV�� 6XSD\D� NLWD� GDSDW�

EHUWLQGDN� DWDV� QLODL�QLODL� SULEDGL� GLUL�� PDND�

SHUOX� PHPDKDPL� WHQWDQJ� FDUD�FDUD� PHPLOLK�

NHSXWXVDQ� \DQJ� SDOLQJ� WHSDW�� GDQ� PHQLODL�

NHPEDOL� NHSXWXVDQ� \DQJ� GLDPELO�� +DO� LQL�

PHUXSDNDQ� VDODK� VDWX� WXJDV� GDQ� SHUDQDQ�

NRQVHORU� GL� 3HUJXUXDQ� 7LQJJL�� 7XJDV� GDQ�

SHUDQDQ� NRQVHORU� GL� SHUJXUXDQ� WLQJJL� EHJLWX�

NRPSOHNV�� VHKLQJJD� WLGDN� GDSDW� GLOHSDVNDQ�

EDKNDQ� GLWHQWXNDQ� ROHK� SHQJXDVDDQ� NHPDP�

SXDQ� �LOPX�� NHWHUDPSLODQ� GDQ� VLNDS�� \DQJ�

UHOHYDQ� GDQ� WHUFHUPLQ� GDODP� XQMXN� NHUMD�

�SHUIRUPDQFH�� Q\D�� 7XJDV� GDQ� SHUDQDQ�

NRQVHORU� LQL� PHUXSDNDQ� SHNHUMDDQ� \DQJ�

EHUNDLWDQ� GHQJDQ� ´KXPDQ� SURFHVV´�� DUWLQ\D�

VXDWX� SURVHV� GDODP� SHPEHQWXNDQ� DWDX�

SHPEDQJXQDQ� GDQ� SHQJHPEDQJDQ� PDQXVLD�

VHXWXKQ\D�� 0DQXVLD� \DQJ� VLDS� GDODP�

SHQJHWDKXDQ� �SDUDWH� NHQQLV��� WHUDPSLO� DWDX�

FDNDS�XQWXN�GDSDW�EHUEXDW��WR�EH�DEOH�WR�GR���

NHPDXDQ� XQWXN� PDMX�� PDQGLUL� GDQ� UHOHJLXV��

$WNLQVRQ�GNN���GDODP�6KHUW]HU��������GHQJDQ�

PRGLILNDVL�PHQJHQDL�SHUDQ��WXJDV�GDQ�SHUDQDQ�

NRQVHORU� \DQJ� GLNHWHQJDKNDQ� $6&$��

PHQJHPXNDNDQ� GDODP� SHQHOLWLDQQ\D� GDQ�

KDVLOQ\D�GLUDQJNXP�NH�GDODP����SHUDQDQ������

SHUHQFDQDDQ� SURJUDP�� ���� NRQVHOLQJ�� ����

SHPDKDPDQ� SHQLODLQ� SHVHUWD� GLGLN�� ����

SHUHQFDQDDQ� SHQGLGLNDQ� GDQ� SHNHUMDDQ�� ����

UHIHUDO�� ���� DJHQ� SHUXEDKDQ�� ���� PHPEDQWX�

RUDQJ�WXD������.RQVXOWDVL�VWDI������RPEXGVPDQ��

����� KXEXQJDQ� PDV\DUDNDW�� ����� SHQHWDSDQ��

GDQ� ����� ULVHW� ORNDO��$GDSXQ�%HQWOH\� �������

PHQ\HEXWNDQ� VHFDUD� JDULV� EHVDU� WXJDV� GDQ�

��6LWL�6��)DGKLODK��$VURZL��&KDGLMDK�+$��GDQ�0XGDULV�0XVOLP��%LPELQJDQ�.DULHU����



NHZDMLEDQ� XWDPD� NRQVHORU� DGD� HPSDW�� \DLWX��

���� SHOD\DQDQ� NHSDGD� SHVHUWD� GLGLN�� ����

SHOD\DQDQ� NHSDGD� SHQJDMDU�� DGPLQLVWUDWRU��

RUDQJ� WXD� VHEDJDL�PDVXNDQ� VHZDNWX�PHUHND�

PHPEHUL�EDQWXDQ�OD\DQDQ�ELPELQJDQ�NHSDGD�

SHVHUWD� GLGLN� �DQDN� PHUHND��� ���� SHQHOLWLDQ�

WHQWDQJ� SHUXEDKDQ� NHQ\DWDDQ� SRSXODVL� GDQ�

LQWHUSUHWDVL� SHVHUWD� GLGLN� �PDKDVLVZD��

EHUGDVDUNDQ� DGPLQLVWUDVL� GDQ� SHNHUMDDQQ\D��

���� PHQJNRRUGLQDVLNDQ� SHOD\DQDQ� \DQJ�

EHUVXPEHU�GDODP�NDPSXV�GDQ�DQWDUD�NDPSXV�

GHQJDQ� PDV\DUDNDW�� .RQVHORU� GL� PDWD�

PDKDVLVZD� PHPLOLNL� NHPDPSXDQ� �FRP�

SHWHQF\���NDUHQD�SHUDQDQQ\D�GDODP�PHPEDQWX�

GL� SHUJXUXDQ� WLQJJL� WHPSDW� PHUHND� NXOLDK��

.HPDPSXDQ� LWX�EDUX�EHUXSD�SHQJDNXDQ�DWDV�

GDVDU� SHUDQDQQ\D� �UROH�FRPSHWHQFH���

0DKDVLVZD�PHPSXQ\DL�KDN�VHFDUD�HWLV�XQWXN�

LQIRUPHG�FRQVHQW�� .RQVHS� LQIRUPHG�FRQVHQW�

GDQ�SURIHVVLRQDO�GLVFORVXUH��$QGHUVRQ��������

EHUNDLWDQ� GHQJDQ� KDN� PDKDVLVZD� XQWXN�

PHQJHWDKXL�NODVLILNDVL��RULHQWDVL��GDQ�ILOVDIDW�

EDQWXDQ� \DQJ� GLDQXW� NRQVHORU�� 'HQJDQ�

PHQJHQDO� NHPDPSXDQ� NRQVHORU�� PDKDVLVZD�

DNDQ� PHUDVD� WHUEDQWX� GDODP� PHPHFDKNDQ�

PDVDODKQ\D�� $JDU� VHJHUD� PHQGDSDWNDQ�

SHNHUMDDQ� VHWHODK� OXOXV�� DWDX� VXGDK� EHNHUMD�

GLVDPSLQJ�PHQJLNXWL�NXOLDK��PDKDVLVZD�SHUOX�

GLEHULNDQ� NHWHUDPSLODQ� KLGXS� �OLIH� 6NLOOV��

VHEDJDL�XSD\D�PHQXPEXKNHPEDQJNDQ�KDVUDW�

XQWXN�PDMX�GDQ�EHUSUHVWDVL�

� 0DV\DUDNDW�,QGRQHVLD�PHQJKDUDSNDQ�

JHQHUDVL�PXGDQ\D�DJDU�PHPSHUROHK�SHQGLGLN�

DQ�GHQJDQ�VWDQGDUG�NXDOLWDV�XDQJ�WLQJJL�XQWXN�

GDSDW�PHQJKDVLONDQ�JHQHUDVL�SHQHUXV�EDQJVD�

GL�NHPXGLDQ�KDUL�\DQJ�OHELK�PDMX��3HQGLGLNDQ�

KDUXV�GDSDW�PHQFHWDN�SHPLPSLQ��PDQDMHU�DWDX�

LQRYDWRU� \DQJ� PDPSX� PHQ\HVXDLNDQ� GLUL�

GHQJDQ�EHUEDJDL�SHUXEDKDQ�\DQJ�GLVHEDENDQ�

ROHK�WHNQRORJL�GDQ�JOREDOLVDVL�VHSHUWL�VHNDUDQJ�

LQL��2OHK�NDUHQD�LWX��PDKDVLVZD�GL�SHUJXUXDQ�

WLQJJL�SHUOX�GLEHNDOL�GHQJDQ�NHWHUDPSLODQ�GDQ�

NHFDNDSDQ�KLGXS��OLIH�VNLOOV��\DQJ�GLSHUOXNDQ�

XQWXN� EHUSHUDQ� VHUWD� VHFDUD� HIHNWLI� GDODP�

NHKLGXSDQ� EHUPDV\DUDNDW�� EHUEDQJVD�� GDQ�

EHUQHJDUD�

� $GD� HPSDW� SLODU� SHQGLGLNDQ� \DQJ�

GLFDQDQJNDQ� 81(6&2� �'HORUV�� ������

DSDELODGLWHUDSNDQ� GHQJDQ� EDLN� GL� SHUJXUXDQ�

WLQJJL� DNDQ� PDPSX� PHPEHNDOL� PDKDVLVZD�

GHQJDQ� NHFDNDSDQ� KLGXS� \DQJ� GLEXWXKNDQ�

XQWXN�EHNDO�KLGXS�GL�PDV\DUDNDW��(PSDW�SLODU�

SHQGLGLNDQ� LWX� DGDODK� EHODMDU� XQWXN�

PHQJHWDKXL��OHDUQLQJ�WR�NQRZ���EHODMDU�XQWXN�

EHUEXDW��OHDUQLQJ�WR�GR���EHODMDU�XQWXN�PHQMDGL�

MDWL� GLUL� �OHDUQLQJ� WR� EH��� GDQ� EHODMDU� XQWXN�

KLGXS�EHUPDV\DUDNDW�GDODP�GDPDL��OHDUQLQJ�WR�

OLYH� WRJHWKHU��� +DO� LQL� PHUXSDNDQ� SHJDQJDQ�

\DQJ� SHUOX� GLMDGLNDQ� ODQGDVDQ� GDQ� SHGRPDQ�

G D O DP � S HPEH O D M D U D Q � X Q W X N � G D S D W �

PHQJKDVLONDQ�JHQHUDVL�SHQHUXV�EDQJVD�VHVXDL�

KDUDSDQ� PDV\DUDNDW� GDQ� EDQJVD� ,QGRQHVLD��

8QWXN�GDSDW�PHQFDSDL�HPSDW�SLODU�SHQGLGLNDQ�

\DQJ� GLLNXWL� NHSHPLOLNDQ� EHNDO� NHFDNDSDQ�

KLGXS��OLIH�VNLOOV��\DQJ�GLEXWXKNDQ�PDKDVLVZD�

GDUL�KDVLO�SHUROHKDQ�SHQGLGLNDQ�GL�SHUJXUXDQ�

WLQJJL�� PDKDVLVZD� VH\RJ\DQ\D� PHQGDSDWNDQ�

SHQGLGLNDQ� GL� NDPSXV� \DQJ� PHPSUDNWLNNDQ�

SHPEHODMDUDQ� GHQJDQ� PHPEHUGD\DNDQ�

PDKDVLVZD� XQWXN� EHULQWHUDN�VL� GHQJDQ�

OLQJNXQJDQ� ILVLN� GDQ� VRVLDO� DJDU� PDKDVLVZD�

PHPDKDPL� SHQJDWDKXDQ� \DQJ� GLNDLWNDQ�

GHQJDQ� OLQJNXQJDQ� VHNLWDUQ\D�� .HPXGLDQ�

SUDNWLN� SHPEHODMDUDQ� WHUVHEXW� PHPIDVLOLWDVL�

PDKDVLVZD� DJDU� PHODNXNDQ� SHUEXDWDQ� DWDV�

GDVDU� SHQJHWDKXDQ� \DQJ� GLSDKDPLQ\D� XQWXN�

PHPSHUND\D� SHQJDODPDQ� EHODMDUQ\D�

�OHDUQLQJ�WR�GR���'DUL�KDVLO�EHODMDU�VHSHUWL�LWX��

PDKDVLVZD� GLKDUDSNDQ� GDSDW� PHPEDQJXQ�

NHSHUFD\DDQ�GLULQ\D�VXSD\D�GDSDW�PHQMDGL�MDWL�

GLULQ\D�VHQGLUL��OHDUQLQJ�WR�EH��GDQ�VHNDOLJXV�

MXJD� EHULQWHUDNVL� GHQJDQ� EHUEDJDL� LQGLYLGX�

GDQ� NHORPSRN� \DQJ� EHUDQHNDUDJDP�� KDO� LQL�

DNDQ� PHPEHQWXN� NHSU LEDGLDQ� \DQJ�

PHPDKDPL� NHPDMHPXNDQ� GDQ� PHODKLUNDQ�

VLNDS� WROHUDQ� GHQJDQ� NHDNHNDUDJDPDQ� GDQ�

SHUEHGDDQ� \UQJ� GLPLOLNL� PDVLQJ�PDVLQJ�

LQGLYLGX��OHDUQLQJ�WR�OLYH�WRJHWKHU��VHVXDL�KDN�

PDVLQJ�PDVLQJ��/LIH�VNLOOV�DGDODK�SHQJHWDKXDQ�

GDQ� VLNDS� \DQJ� GLSHUOXNDQ� VHVHRUDQJ� XQWXN�

ELVD�KLGXS�EHUPDV\DUDNDW��/LIH�VNLOOV�PHPLOLNL�

PDNQD�\DQJ�OHELK�OXDV�GDUL�HPSOR\DELOLW\�VNLOOV�

GDQ� YRFDWLRQDO� VNLOOV�� 'HQJDQ� GHPLNLDQ� OLIH�

VNLOOV� GDSDW� GLMHODVNDQ� VHEDJDL� NHFDNDSDQ�

XQWXN� KLGXS�� 3HQJHUWLDQ� KLGXS� GLVLQL�� WLGDN�

VHPDWD�PDWD� PHPLOLNL� NDPDPSXDQ� WHUWHQWX�

�� 3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



VDMD��YRFDWLRQDO�MRE���QDPXQ�LD�KDUXV�PHPLOLNL�

NHPDPSXDQ� GDVDU� SHQGXNXQJQ\D� VHFDUD�

IXQJVLRQDO� VHSHUWL� PHPEDFD�� PHQXOLV��

PHQJKLWXQJ�� PHUXPXVNDQ� GDQ� PHPHFDKNDQ�

PDVDODK�� PHQJHOROD� VXPEHU�VXPEHU� GD\D��

EHNHUMD� GDODP� WLP� DWDX� NHORP�SRN�� WHUXV�

EHODMDU� GL� WHPSDW� NHUMD�� PHPSHU�JXQDNDQ�

WHNQRORJL� GDQ� VHEDJDLQ\D� �'MDWPLNR�� ������

GDODP��'HG\�+HUPDZDQ�GDQ�'LGLQ�0XNDILGL��

������� /LIH� VNLOOV� GL� DQWDUDQ\D�� ���� 3DQWDQJ�

PHQ\HUDK�GDQ�NHUMD�NHUDV������6LNDS�RSWLPLV��

���� 'LVLSOLQ� GDQ� EHUWDQJJXQJ� MDZDE�� ����

0HPEDQJXQ� FLWUD� GLUL� SRVLWLI�� ���� %HUMLZD�

SHPLPSLQ� GDQ� ELMDNVDQD� �/� �/RZ� SURILOH��

UHQGDK� KDWL���(� �(PSDW\���$� �$VVHUWLYH���'�

�'HSHQGDEOH���(��(QHUJLN���5��5HVSRQVLEOH��

0(72'(�3(1(/,7,$1

� 0HWRGH� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ�LQL�DGDODK�NXDOLWDWLI�GDQ�NXDQWLWDWLI�

�0L[HG� PHWKRGV� GHVLJQ��� 0HQXUXW� SHQGDSDW�

&UHVZHOO� 	� 3ODQR� &ODUN� �GDODP� &UHVZHOO��

�����������PL[HG�PHWKRGV�GHVLJQ�DGDODK�VXDWX�

SURVHGXU� XQWXN� PHQJXPSXONDQ� GDWD�� PHQJ�

DQDOLVLV��GDQ�³PL[LQJ´�NHGXD�PHWRGH�NXDOLWDWLI�

GDQ�NXDQWLWDWLI�GDODP�VXDWX�SHQHOLWLDQ�WXQJJDO�

XQWXN�PHPDKDPL�PDVDODK�SHQHOLWLDQ��'LVDLQ�

LQL�WHUPDVXN�HNVSORUDWRUL�PL[HG�\DLWX�SURVHGXU�

SHQHOLWLDQ� GLODNXNDQ�PHQJJXQDNDQ� NXDOLWDWLI�

XQWXN� PHQJHNVSORUDVL� VXDWX� JHMDOD�� GDQ�

NHPXGLDQ� PHQJXPSXONDQ� GDWD� NXDQWLWDWLI�

\DQJ� EHUNDLWDQ� GHQJDQ� GDWD� NXDOLWDWLI��

3HQHOLWLDQ� LQL� WHUPDVXN� HNVSHULPHQ� �%RUJ�	�

*DOO�������%XUGHQ��DW�DO��������%URQVRQ��DW��DO��

������ -DFNVRQ��:LQVWRQ�� ������6XNPDGLQDWD�

16�� ������ 6XWULVQR� +DGL�� ������� 0HWRGH�

HNVSHULPHQ� GLJXQDNDQ� XQWXN� PHQJXML�

NHHIHNWLIDQ�SURGXN�\DQJ�DNDQ�GLNHPEDQJNDQ��

'LVDLQ� HNVSHULPHQ� GHQJDQ� SUHWHVW�SRVWWHV�

FRQWURO� JURXS� GHVLJQ�� 3RSXODVL� GDODP�

SHQHOLWLDQ� LQL� DGDODK� PDKDVLVZD� 8QLYHUVLWDV�

6HEHODV� 0DUHW� �816��� \DQJ� WHUGLUL� GDUL�

VHPELODQ� IDNXOWDV� �+XNXP�� (NRQRPL�� ,6,3��

6DVWUD��.,3��0,3$��3HUWDQLDQ��.HGRNWHUDQ��GDQ�

7HNQLN���6HEDJDL�VDPSHO�GDODP�SHQHOLWLDQ�LQL�

DGDODK� PDKDVLVZD� PXODL� VHPHVWHU� GHODSDQ�

VHPELODQ� GDUL� WLJD� IDNXOWDV�� PDVLQJ�PDVLQJ�

IDNXOWDV�VDWX�NHODV��$GDSXQ�WHNQLN�VDPSOLQJ�

\DQJ� GLJXQDNDQ� DGDODK� NOXVWHU� VDPSOLQJ��

.RQVHORU� EHUMXPODK� �� RUDQJ�� XQWXN�PDVLQJ�

PDVLQJ� IDNXOWDV� VHRUDQJ� NRQVHORU� VHWLDS�

-XUXVDQ�SDGD�)DNXOWDV�\DQJ�PHQMDGL�VDPSHO��

-XPODK�NHVHOXUDKDQ�VDPSOH�DGDODK�����RUDQJ�

PDKDVLVZD�GDUL�WLJD�IDNXOWDV��).,3��)�0,3$��

GDQ� )�6DVWUD� GDQ� 6HQL��� ,QVWUXNWXU� VHODLQ� ��

SHQHOLWL� GDUL� 'LQDV� 6RVLDO� GDQ� 7HQDJD�.HUMD�

.RWD� 6XUDNDUWD�� �� RUDQJ�� ,QVWUXPHQ� VHEDJDL�

SHQJXPSXO� GDWD� PHQJJXQDNDQ� NXHVLRQHU�

XQWXN� PHQJXQJNDS� SHUHQFDQDDQ� NDULHU��

2EVHUYDVL� XQWXN� PHQJXQJNDS� VLNDS� PDKD�

VLVZD� VHODPD� SURVHV� ELPELQJDQ� NDULHU�

EHUODQJVXQJ�� 'RNXPHQWDVL� XQWXN� PHQJ�

XQJNDS� MXPODK� PDKDVLVZD� \DQJ� WHODK�

PHPSHUROHK� SHNHUMDDQ� VHWHODK� HQDP� EXODQ�

VDPSDL�GHQJDQ�VHSXOXK�EXODQ�VHWHODK�OXOXV��GL�

GDWD� PHODOXL� VXUDW� PHQ\XUDW� GHQJDQ�

PDKDVLVZD�� WHOHSRQ�� ID[LPLO� DWDX� PHODOXL�

WHPDQ�GDQ�VHMHQLVQ\D��6HDUDK�GHQJDQ�SURVHGXU�

SHQHOLWLDQ� DQDOLVLV� GDWD� GLODNXNDQ� VHFDUD�

NXDQWLWDWLI� GDQ� NXDOLWDWLI� �PL[HG� PHWKRGV���

3URVHGXU� NXDQWLWDWLI� XQWXN�� PHQJKLWXQJ�

SURVHQWDVH� PDKDVLVZD� \DQJ� VXGDK� EHNHUMD�

DQWDUD�VHEHOXP�GDQ�VHVXGDK�ELPELQJDQ�NDULHU��

.XDOLWDWLI� XQWXN� PHQMHODVNDQ� GDWD� WHQWDQJ�

SHUHQFDQDDQ�GDQ�NHSXWXVDQ�NDULHU�PDKDVLVZD��

GDQ�GDWD�KDVLO�XML� ODSDQJDQ�ELPELQJDQ�NDULHU�

PHODOXL� SHPEHULDQ� OLIH� VNLOOV� GDQ� OLQN� DQG�

PDWFK� GHQJDQ� 'LQVRVQDNHUWUDQV� XQWXN�

PHZXMXGNDQ� PDVD� WXQJJX� PHPSHUROHK�

SHNHUMDDQ�SHQGHN�VHWHODK�OXOXV�

+$6,/�'$1�3(0%$+$6$1

� +DVLO� UHNDS� PDKDVLVZD� \DQJ� VXGDK�

EHNHUMD�GDSDW�GLOLKDW�SDGD�7DEHO����'DUL�GDIWDU�

GL� DWDV� GDSDW� GLOLKDW� EDKZD� NHQDLNDQ� DQWDUD�

VHEHOXP�GDQ�VHVXGDK�ELPELQJDQ�PHQXQMXNNDQ�

NHQDLNNDQ� \DQJ� VDQJDW� WLQJJL� VHNDOL�� NDUHQD�

VDPSDL������

� +DVLO� DQDOLVLV� SURVHQWDVH� NHQDLNNDQ�

\DQJ�VDQJDW�WLQJJL�VHNDOL��NDUHQD�VDPSDL�����

��� 'DUL� VHMXPODK� ���� VXE\HN� VDPSHO� \DQJ�

EHNHUMD� VHEHOXP� ELPELQJDQ� ��� RUDQJ�PDKD�

VLVZD� DWDX� ������� GDQ� VHVXGDK� SHPEHULDQ�

ELPELQJDQ� NDULHU� VHMXPODK� ��� RUDQJ�

PDKDVLVZD�DWDX�������EHUDUWL�NHQDLNDQ�������

+DO�LQL�PHQXQMXNNDQ�EDKZD�ELPELQJDQ�NDULHU�

��6LWL�6��)DGKLODK��$VURZL��&KDGLMDK�+$��GDQ�0XGDULV�0XVOLP��%LPELQJDQ�.DULHU����



PHODOXL� SHPEHULDQ� OLIH� VNLOOV� GDQ� OLQN� DQG�

PDWFK� LQL�� VDQJDW� EHUSHQJDUXK� SDGD�

SHQLQJNDWDQ�PDKDVLVZD�GDODP�EHNHUMD��%DJL�

PDKDVLVZD� \DQJ� EHOXP� EHNHUMD�� VHEDJDLDQ�

PHUHND�EHOXP�OXOXV�SDGD�VHPHVWHU�VHPELODQ��

0DKDVLVZD� EDQ\DN� \DQJ� PDVLK� PHQJDPELO�

PDWD�NXOLDK�SDGD�VHPHVWHU�GHODSDQ��VHKLQJJD�

SHQ\HOHVDLDQ�VNULSVL� VDPSDL�VHPHVWHU�VHPEL�

ODQ��EDKNDQ�DGD�\DQJ�OHELK�

� 'LOLKDW�GDUL�DQDOLVLV�SHPDKDPDQ�GLUL��

VHEDJLDQ�PDKDVLVZDD�EHOXP�GDSDW�PHPDKDPL�

GLULQ\D� VHQGLUL�� WHUOLKDW�PDVLK�PHPLOLK�PLOLK�

WHPDQ� GDODP� EHODMDU� GDQ� EHUGLVNXVL�� NHWLND�

PHQ\HOHVDLNDQ� VXDWX� WXJDV� SHUNXOLDKDQ�� ,QL�

PHQXQMXNNDQ�EDKZD�PDKDVLVZD�SHQ\HVXDLDQ�

GLULQ\D� PDVLK� NXUDQJ�� 1DPXQ� VHWHODK�

ELPELQJDQ�NDULHU��PHUHND� VXGDK�ELVD�PHPD�

KDPL�GLULQ\D��EDNDW�GDQ�PLQDWQ\D�SDGD� MHQLV�

SHNHUMDDQ� WHUWHQWX�VHVXDL�GHQJDQ� OXOXVDQQ\D��

NHDKOLDQQ\D��'LOLKDW�GDUL�DQDOLVLV�SHUHQFDQDDQ�

GDQ� NHSXWXVDQ� NDULHU�� VHEDJLDQ� PDKDVLVZD�

EHOXP�GDSDW�PHUHQFDQDNDQ� GDQ�PHQHQWXNDQ�

NDULHUQ\D� VHEHOXP� PHUHND� OXOXV�� 1DPXQ�

VHVXGDK�ELPELQJDQ��VXGDK�ELVD�PHUHQFDQDNDQ�

GDQ� PHQHQWXNDQ� NHPDQD� 'LD� DNDQ� EHNHUMD�

VHVXDL�GHQJDQ�EDNDW�GDQ�PLQDWQ\D��.DLWDQQ\D�

GHQJDQ�NHWHUDPSLODQ�PHQJKDGDSL� NHKLGXSDQ�

GDQ�NDHU�EDQ\DN�PDKDVLVZD�\DQJ�PDVLK�EHOXP�

ELVD� PHPED\DQJNDQ� EDJDLPDQD� NHKLGXSDQ�

Q\D�VHWHODK�OXOXV��1DPXQ�VHWHODK�PHQGDSDWNDQ�

ELPELQJDQ� NDULHU�� PHUHND� PXODL� ELVD� EDJDL�

PDQD�PHQJKDGDSL�NHKLGXSDQ�GDQ�NDULHUQ\D�GL�

PDVD� GDWDQJ� VHWHODK� OXOXV�� 6HEDJLDQ�

PDKDVLVZD� PHQJJDPEDUNDQ� EDKZD� NXOLDK��

NHPXGLDQ� EHNHUMD� LQJLQ� PHQJJDSDL� FLWD�FLWD�

GDQ�PHPEDKDJLDNDQ�RUDQJ�WXDQ\D�

.(6,038/$1�'$1�6$5$1

� %LPELQJDQ� NDULHU� PHUXSDNDQ� DVSHN�

ODLQ� \DQJ� SHQWLQJ� SDGD� NHVHOXUXKDQ� SURVHV�

SHQGLGLNDQ�� 7XMXDQ� ELPELQJDQ� NDULHU� GL�

SHUJXUXDQ� WLQJJL� \DQJ� XWDPD� DGDODK� XQWXN�

PHPEDQWX�PDKDVLVZD�PHPLOLNL�NHWHUDPSLODQ�

PHPEXDW�SHUHQFDQDDQ�GDQ�NHSXWXVDQ�GHQJDQ�

PHQ\HOLGLNL�VXDWX�FDNXSDQ�OXDV�WHQWDQJ�PLQDW�

NDULHU��0HQHPXNDQ�PLQDW� SHNHUMDDQ� GHQJDQ�

NHPDPSXDQ�GDQ�NDUDNWHULVWLN�PHUHND�VHQGLUL��

GDQ�PHPEXDW�NHSXWXVDQ�\DQJ�VHVXDL�GHQJDQ�

EDNDWQ\D��%LPELQJDQ�NDULHU�PHUXSDNDQ�SURVHV�

SHUHQFDQDDQ� SULEDGL� SDGD� NHKLGXSDQ� VHVH�

RUDQJ�GDODP�EHNHUMD� GDQ�NHKLGXSDQQ\D��+DO�

LWX� PHPHUOXNDQ� HYDOXDVL� NHPDPSXDQ� GDQ�

PLQDW�� PHPSHUWLPEDQJNDQ� SHOXDQJ� NDULHU�

DOWHUQDWLI�� PHQHWDSNDQ� WXMXDQ� NDULHU�� GDQ�

SHUHQFDQDDQ�DNWLYLWDV�SHQJHPEDQJDQ�SUDNWLN��

%LPELQJDQ�NDULHU�GL�3HUJXUXDQ�7LQJJL�VHEDJDL�

VXDWX� SURVHV� VHQJDMD� XQWXN� PHPEDQWX�

PDKDVLVZD�� ���� PHQMDGL� VDGDU� DNDQ� GLUL�

VHQGLUL��SHOXDQJ��PHQJKDPEDW��DQHND�SLOLKDQ�

GDQ�NRQVHNZHQVL��NHPXGLDQ�GDSDW�PHPDKDPL�

GLUL� ���� XQWXN�PHQJLGHQWLILNDVL� WXMXDQ� NDULHU�

\DQJ� WHUNDLW�� GDQ� XQWXN� �� ��� PHPSURJUDP�

SHNHUMDDQ��SHQGLGLNDQ��GDQ�\DQJ�EHUKXEXQJDQ�

GHQJDQ� SHQJHPEDQJDQ� SHQJDODPDQ� XQWXN�

PHQ\HGLDNDQ� DUDK� LWX�� SHPLOLKDQ�ZDNWX� GDQ�

XUXWDQ�ODQJNDK�ODQJNDK�XQWXN�PHQFDSDL�VXDWX�

WXMXDQ� \DQJ� VSHVLILN� GDODP� EHNHUMD� VHWHODK�

OXOXV�� ���� PHPLOLNL� NHPDPSXDQ� GDODP�

SHUHQFDQDDQ� GDQ� NHSXWXVDQ� NDULHU� \DQJ�

PDWDQJ��VHUWD�NLDW�NLDW�XQWXN�VHJHUD�PHQGDSDW�

NDQ�SHNHUMDDQ�VHWHODK�OXOXV�

� +DVLO� DQDOLVLV� SURVHQWDVH� NHQDLNNDQ�

\DQJ�VDQJDW�WLQJJL�VHNDOL��NDUHQD�VDPSDL�����

��� 'DUL� VHMXPODK� ���� VXE\HN� VDPSHO� \DQJ�
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EHNHUMD� VHEHOXP� ELPELQJDQ� ��� RUDQJ�PDKD�

VLVZD� DWDX� ������� GDQ� VHVXGDK� SHPEHULDQ�

ELPELQJDQ�NDULHU�VHMXPODK����DWDX��������+DO�

LQL� PHQXQMXNNDQ� EDKZD� ELPELQJDQ� NDULHU�

PHODOXL� SHPEHULDQ� OLIH� VNLOOV� GDQ� OLQN� DQG�

PDWFK��VDQJDW�EHUSHQJDUXK�SDGD�SHQLQJNDWDQ�

PDKDVLVZD�GDODP�EHNHUMD��$UWLQ\D��ELPELQJDQ�

NDULHU�GL�3HUJXUXDQ�WLQJJL�PHODOXL�SHPEHULDQ�

OLIH� VNLOOV� GDQ� OLQN� DQG� PDWFK� GHQJDQ�

'LQVRVQDNHUWUDQV� HIHNWLI� XQWXN� PHPEDQWX�

PDKDVLVZD�GDODP�PHZXMXGNDQ�PDVD� WXQJJX�

PHPSHUROHK� SHNHUMDDQ� SHQGHN�� %DJL� PDKD�

VLVZD�\DQJ�EHOXP�EHNHUMD��VHEDJDLDQ�PHUHND�

EHOXP�OXOXV�SDGD�VHPHVWHU�VHPELODQ�

� ,PSOLNDVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�

VHEDJDL�EHULNXW������%DKZD�PRGHO�ELPELQJDQ�

NDULHU�GL�3HUJXUXDQ�7LQJJL�PHODOXL�SHPEHULDQ�

OLIH� VNLOOV� GDQ� OLQN� DQG� PDWFK� GHQJDQ�

'LQVRVQDNHUWUDQV� HIHNWLI� XQWXN� PHPEDQWX�

PDKDVLVZD�GDODP�PHZXMXGNDQ�PDVD� WXQJJX�

PHPSHUROHK� SHNHUMDDQ� SHQGHN�� ���� PRGHO�

ELPELQJDQ�NDULHU�GL�3HUJXUXDQ�7LQJJL�PHODOXL�

SHPEHULDQ� OLIH� VNLOOV� GDQ� OLQN� DQG� PDWFK�

GHQJDQ� GLQVRVQDNHUWUDQV� PHUXSDNDQ� VDODK�

VDWX� DOWHUQDWLI� \DQJ� WHSDW� XQWXN� PHPEDQWX�

PDKDVLVZD�GDODP�PHZXMXGNDQ�PDVD� WXQJJX�

PHPSHUROHK�SHNHUMDDQ�SHQGHN��VHWHODK�OXOXV��

���� PRGHO� ELPELQJDQ� NDULHU� GL� 3HUJXUXDQ�

7LQJJL�PHODOXL�SHPEHULDQ� OLIH� VNLOOV�GDQ� OLQN�

DQG� PDWFK� GHQJDQ� GLQVRVQDNHUWUDQV� SHUOX�

GLLPSOHPHQWDVLNDQ�GDODP�SURJUDP�ELPELQJDQ�

GL� SHUJXUXDQ� WLQJJL�� GDQ� GLEHULNDQ� SDGD�

VHPHVWHU�WXMXK�DWDX�GHODSDQ�

� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDQ�

NHVLPSXODQ� GL� DWDV�� PDND� GDSDW� GLNHPXNDQ�

VDUDQ�VDUDQ� VHEDJDL� EHULNXW�� ���� .HSDGD�

/HPEDJD� 816�� +HQGDNQ\D� OHPEDJD� PHP�

SHUKDWLNDQ� NHEXWXKDQ�NHEXWXKDQ� ELPELQJDQ�

NDULHU� \DQJ� PXWODN� GLSHUOXNDQ� ROHK� PDKD�

VLVZD�� DSDELOD� PHUHND� GLKDUDSNDQ� GDSDW�

PHQJHPEDQJNDQ� SRWHQVLQ\D� VHFDUD� RSWLPDO��

.HEXWXKDQ�NHEXWXKDQ� LWX� EHUNDLWDQ� GHQJDQ��

SHQLQJNDWDQ� NHVHKDWDQ� ILVLN� PDXSXQ� SVLNLV��

NHOHQJNDSDQ� EXNX� GL� SHUSXVWDNDDQ�� NHOHQJ�

NDSDQ� SHUDODWDQ� ODERUDWRULXP� GDQ� SHPDQID�

DWDQQ\D��VHUWD�SHPEHULDQ�ELPELQJDQ�WHUXWDPD�

GDODP� SHQ\XVXQDQ� VNULSVL� VHFDUD� WHUMDGZDO�

DJDU� PHUHND� GDSDW� PHQ\HOHVDLNDQ� VWXGLQ\D�

WHSDW� ZDNWX�� VHUWD� VHJHUD� PHQGDSDWNDQ�

SHNHUMDDQ� VHWHODK� OXOXV� �PDVD� WXQJJX� PHP�

SHUROHK� SHNHUMDDQ� SHQGHN��� ���� .HSDGD�

.RQVHORU� GDQ� 'LQVRVQDNHUWUDQV�� 'DSDW�

EHUXSD\D� PHPEHULNDQ� ELPELQJDQ� NDULHU� GL�

3HUJXUXDQ� 7LQJJL� VHFDUD� NRODERUDWLI� PHODOXL�

OLQN� DQG� PDWFK� VHFDUD� SHULRGLN� GDODP�

SHQHUDSDQ� PRGHO� LQL� VHWLDS� VHPHVWHU� SDGD�

PDKVLVZD� VHPHVWHU� WXMXK� DWDX� GHODSDQ�� ����

.HSDGD�PDKDVLVZD��$JDU�EHUXVDKD�EHODMDU�GDQ�

PHQJJXQDNDQ�ZDNWX�VHHIHNWLI�PXQJNLQ��VHUWD�

PHPLQWD�ELPELQJDQ�NHSDGD�NRQVHORU�DSDELOD�

PHQJDODPL�NHVXOLWDQ�GDODP�PHQJLNXWL�SURVHV�

SHUNXOLDKDQ�SHPEHODMDUDQ�� 'L� VDPSLQJ� LWX�

PDKDVLVZD�MXJD�SHUOX�PHPRWLYDVL�GLUL�VHQGLUL�

XQWXN� PHQJLNXWL� NXOLDK� VHFDUD� VXQJJXK�

VXQJJXK�� /XOXV� WHSDW� ZDNWX� GDQ� VHJHUD�

PHQGDSDWNDQ�SHNHUMDDQ�GHQJDQ�PDVD�WXQJJX�

SHQGHN� �VHEHQWDU��� ���� .HSDGD� 3LPSLQDQ�

)DNXOWDV�GDQ�-XUXVDQ�3URJUDP�6WXGL��'LKDUDS�

NDQ�GDSDW�PHPEDQWX�NHODQFDUDQ�GDODP�SHQH�

UDSDQ�PRGHO� ELPELQJDQ� NDULHU� GL� 3HUJXUXDQ�

WLQJJL�LQL�SDGD�PDKDVLVZD��

�
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$QGHUVRQ�+DQOH\�� &�� ������ ³$GYHQWXUH� 3URJUDPPLQJ� DQG� 6SLULWXDOLW\� ,QWHJUDWLRQ� 0RGHOV��

0HWKRGV�DQG�5HVHDUFK´��GDODP�7KH�MRXUQDO�RI�([SHULHQWLDO�(GXFDWLRQ��������������
UG

$[HOVRQ��$��-��������&RXQVHOLQJ�DQG�'HYHORSPHQW�LQ�D�0XOWLFXOWXUDO�6RFLHW\��� �HGLWLRQ��1HZ�<RUN��

� %RRNV�&ROH�3XEOLVKLQJ�&RPSDQ\�

%RUJ��:�5��	�*DOO��0�'��������(GXFDWLRQDO�5HVHDUFK��$Q�,QWURGXFWLRQ��1HZ�<UN��/RQJPDQ��,QF��

%URQVRQ�� -��� *LEVRQ�� 6��� .LFKDU�� 5��� 	� 3ULHV�� 6�� ������ ³(YDOXDWLRQ� RI� 7HDP�'HYHORSPHQW� LQ� �

� &RUSRUDWH�$GYHQWXUH�7UDLQLQJ�3URJUDP´��GDODP�-RXUQDO�RI�([SHULHQWLDO�(GXFDWLRQ��

��6LWL�6��)DGKLODK��$VURZL��&KDGLMDK�+$��GDQ�0XGDULV�0XVOLP��%LPELQJDQ�.DULHU����



&DUNKXII��5�5��	�$QWKRQ\��:�$��������7KH�6NLOOV�RI�+HOSLQJ��$PKHUVW��0DVVD�FKXVHWWV��+XPDQ� �

� 5HVRXUFHV�'HYHORSPHQW�3UHVV�,QF�

'HDQ��-�:��(YDQ��-�5��������7RWDO�4XDOLW\�0DQDJHPHQW��0DQDJHPHQW��2UJDQL]DWLRQ��DQG�6WUDWHJ\��

� 1HZ�<RUN��:HVW�3XEOLVKLQJ�&RPSDQ\�

'HSGLNEXG�� ������ 3HGRPDQ� 3HODNVDQDDQ� 3ROD� 3HPEDKDUXDQ� 6LVWHP� 3HQGLGLNDQ� 7HQDJD� �

�.HSHQGLGLNDQ�GL�,QGRQHVLD��%XNX�,9�3HQ\HOHQJJDUDDQ�3HQGLGLNDQ�GDQ�3HQLODLDQ�GDODP�

�6LVWHP�.UHGLW�6HPHVWHU��-DNDUWD��'LUHNWRUDW�-HQGUDO�3HQGLGLNDQ�7LQJJL�

)DGKLODK�6LWL�6��������0RGHO�%LPELQJDQ�3HUHQFDQDDQ�.DULHU�0DKDVLVZD�GHQJDQ�3HQGHNDWDQ� �

� 0XOWLNXOWXUDO��6XUDNDUWD��/330�816�

*DLO�.LQJ�� ������&RXQVHOLQJ�6NLOOV�)RU�7HDFKHUV��7DONLQJ�0DWWHUV��%XFNLQJKDP�3KLODGHOSKLD�� �

� 2SHQ�8QLYHUVLW\�3UHVV

+HUPDQHD�'�	�0XNH�)LGLQL�'�FXOWXUQHW��³/LIH�6NLOOV�GDQ�3DVDU�.HUMD�GLDNVHV���-XOL�����

0XQDQGLU�� ������ 3URJUDP� %LPELQJDQ� GDQ� .RQVHOLQJ� GL� 3HUJXUXDQ� 7LQJJL� GDQ� 0DVDODK� �

� 3HQJHPEDQJDQ� .HWHUDPSLODQ� 'RVHQ� 3HPELPELQJ�� 0DNDODK�� 'L� VDPSDLNDQ� SDGD� �

� .RQYHQVL�'RVHQ�3HPELPELQJ�VH�,QGRQHVLD���'L�6XUDNDUWD��816��7DQJJDO����±����-XOL������

0XQDQGLU��������7DQWDQJDQ�3HUXEDKDQ�.HPDV\DUDNDWDQ�GDQ�3HUDQDQ�%DUX�%LPELQJDQ��0DNDODK���

� 'LVDPSDLNDQ�SDGD�'LVNXVL�3DQHO�%.��'LVHOHQJJDUDNDQ��,3%,��,*3,��,.$%3�33%�),3�,.,3�

� 6XUDED\D�����'HVHPEHU������

0XVOLP��0XGDULV������3HQGLGLNDQ�.DUDNWHU�%HUEDVLV�5HDOLWDV�6RVLDO��3DSHU��6HPLQDU�1DVLRQDO� �

� 3HQGLGLNDQ�816

�1HOVRQ�DQG�&DODED������7KH�3RZHU�RI�$SSUHFLDWLRQ��2ULJRQ�86$�%R\�DQG�:RUGV�3XEOLVKLQJ�,QF

3UD\LWQR� GDQ� (UPDQ�� $�� ������ 'DVDU�'DVDU� %LPELQJDQ� GDQ� .RQVHOLQJ�� -DNDUWD�� 3UR\HN� � �

3HPELQDDQ�GDQ�3HQLQJNDWDQ�0XWX�7HQDJD�.HSHQGLGLNDQ��'LUHNWRUDW�-HQGHUDO�3HQGLGLNDQ��

7LQJJL��'HSDUWHPHQ�3HQGLGLNDQ�GDQ�.HEXGD\DDQ��

3UD\LWQR�� ������ 3URIHVLRQDOLVDVL� .RQVHOLQJ� GDQ� 3HQGLGLNDQ� .RQVHORU�� -DNDUWD�� 'HSDUWHPHQ�

� � 3HQGLGLNDQ�GDQ�NHEXGD\DDQ�

6KHUW]HU�� %�� GDQ� 6WRQH�� 6�� &�� ������ )XQGDPHQWDOV� RI� *XLGDQFH�� %RVWRQ�� +RXJKWRQ� 0LIIOLQ� �

� &RPSDQ\��

6QLMGHUV��$GHOEHUW�������$QWURSRORJL�)LOVDIDW�0DQXVLD�3DUDGRNV�GDQ�6HUXVD�<RJ\DNDUWD��.DQLVLXV

�6RHWDUQR�������'DVDU�3LNLUDQ�3HQJHPEDQJDQ�6RIW�6NLOO�GDODP�3HPEHODMDUDQ�GL�3HUJXUXDQ�7LQJJL��

� 3DSHU�3363�/33�816�

�:DWVRQ��&KDUOHV�������:KDW�6PDUW�3HRSOH�GR�:KHQ�'XPE�7KLQJV�+DSSHQ�DW�:RUN�86$���&DUHHU�

� 3HUV�,QF

�� 3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������


