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3HQHUDSDQ�0HGLD�3HPEHODMDUDQ�(GXFDWLRQ�*UDSKLF�&RPLF
'DODP�8QJJDK�8QJJXK�%DVD�0DWD�3HODMDUDQ�%DKDVD�
'DHUDK�6'�3HQHUDSDQ�0HGLD�3HPEHODMDUDQ�(GXFDWLRQ

*UDSKLF�&RPLF GDODP�8QJJDK�8QJJXK�%DVD�0DWD�3HODMDUDQ�
%DKDVD�'DHUDK�6'

1XQXQJ�/XVLDQD���)LWUL�5DKPDZDWL���1DGLD�*UDSLOLD�3HUPDWD�'HZL�
�3HQGLGLNDQ�*XUX�6HNRODK�'DVDU��)DNXOWDV�.HJXUXDQ�GDQ�,OPX�3HQGLGLNDQ�

8QLYHUVLWDV�6HEHODV�0DUHW

&RUUHVSRQGLQJ DXWKRU��QXQXQJOXVLDQDDD#VWXGHQW�XQV�DF�LG

$EVWUDN� %DKDVD� MDZD�PHUXSDNDQ� VDODK� VDWX�PDWD�SHODMDUDQ� WHUPXDW�GDODP�NXULNXOXP�6'�
\DQJ� WHUGDSDW� SDGD� PXDWDQ� ORNDO�� 3HPEHODMDUDQ� %DKDVD� -DZD� GDODP� VHNRODK� EDLN� VHNRODK�
GDVDU��VHNRODK�PHQHQJDK�VDPSDL�SHUJXUXDQ�WLQJJL�WLGDN�KDQ\D�PHJDMDUNDQ�EDKDVD�GDQ�VDVWUD��
QDPXQ�MXJD�WHUGDSDW�QLODL�QLODL�EXGD\D�VHUWD�EXGL�SHNHUWL�GL�GDODPQ\D��6DODK�VDWXQ\D�WHUGDSDW�
SDGD�PDWHUL�8QJJDK� �8QJJXK�%DVD�� \DQJ�PHQJDMDUNDQ� VLVZD�XQWXN�EHUEDKDVD�GHQJDQ�EDLN�
GDQ�VRSDQ��0HQXUXW�(QGUDVZDUD�8QJJDK� XQJJXK�EDVD�DGDODK�VHEXDK�WDWDQDQ�\DQJ�EHUIXQJVL�
XQWXN� PHQJDWXU� EDJDLPDQD� VHVHRUDQJ� EHUNRPXQLNDVL� VHFDUD� VDQWXQ� DWDX� EHUDGDE� GHQJDQ�
RUDQJ� ODLQ��6DQWXQ�GDQ�EHUDGDE�PDNVXGQ\D�DGDODK�VHVXDL�GHQJDQ�VLWXDVL� �� WXMXDQ�GDQ�SHVDQ�
\DQJ�DNDQ�GLVDPSDLNDQ�
0HGLD� (GXFDWLRQ� *UDSKLF� &RPLF� PHUXSDNDQ� PHGLD� SHPEHODMDUDQ� \DQJ� EDUX� GDQ� GLNHPDV�
VHFDUD� PHQDULN�� 7XMXDQ� SHPEXDWDQ� PHGLD� WHUVHEXW� DJDU� DQDN�DQDN� WHUWDULN� PHPSHODMDUL�
XQJJDK� ±XQJJXK� EDKDVD� MDZD� GDQ� WHUMDGL� SHQDQDPDQ� VHFDUD� WLGDN� ODQJVXQJ�� NDUHQD�
SHQ\DOXUDQ� PDWHUL� EHULVL� JDPEDU� \DQJ� PHQDULN� VHKLQJJD� GDSDW� PHZXMXGNDQ� SHPEHODMDUDQ�
\DQJ�EHUPDNQD�EHUPDNQD��(GXFDWLRQ�*UDSKLF�&RPLF�PHQJJDPEDUNDQ�NHKLGXSDQ�VHKDUL�KDUL�
VHRUDQJ� DQDN�GL�PDV\DUDNDW��'HQJDQ�PHQHUDSNDQ�XQJJDK�XQJJXK�EDVD�� GLKDUDSDNDQ�PHGLD�
LQL� GDSDW� PHQMDGL� VHEXDK� PHGLD� EHUPDNQD� \DQJ� GDSDW� PHQJXEDK� VLNDS� VLVZD� PHODOXL� KDO�
NHFLO�\DQJ�PXGDK�GLLQJDW��
+DVLO� \DQJ� GLSHUROHK� \DLWX� DQDN� PHUDVD� OHELK� WHUWDULN� XQWXN� PHPSHODMDUL� SHODMDUDQ� \DQJ�
EHUKXEXQJDQ�GHQJDQ�8QJJDK�8QJJXK�%DVD�NDUHQD�PHGLD�\DQJ�GL�WDZDUNDQ�PHQ\HQDQJNDQ��
'DUL� SHQJJXQDDQ� PHGLD� WHUVHEXW� WHODK� PHQXQMXNNDQ� SHPEHQWXNDQ� NHSULEDGLDQ� DQDN� \DQJ�
VHVXDL�GHQJDQ�8QJJDK�XQJJXK�NHSDGD�RUDQJ�\DQJ�OHELK�WXD���'DUL�DQDOLVLV�LQL�PHQXQMXNNDQ�
EDKZD�DQDN�GLGLN� WHODK� OHELK�PHPDKDPL�PDWHUL�PHQJHQDL�8QJJDK�8QJJXK�%DVD�\DQJ�JXUX�
WDQDPNDQ��+DO� � LQL�GLWDQGDL�GHQJDQ�DQDOLVLV�5HVHDUFK�DQG�'HYHORSPHQ�\DQJ�GLODNXNDQ�ROHK�
3HQHOLWL�� 7HODK� GLSHUROHK� KDVLO� \DQJ� VLJQLILNDQ� SDGD� NHSULEDGLDQ� GDQ� VLNDS� DQDN� NHSDGD�
2UDQJ�WXD�PHQJHQDL�WDWDQDQ�EHUEDKDVD��0HGLD�LQL�EHUSRWHQVL�GLWHUDSNDQ�GDODP�VHWLDS�VHNRODK�
GDVDU�GHQJDQ�NDSDVLWDVQ\D�\DQJ�WLQJJL�GDQ�EHUYDULDVL�

���3HQGDKXOXDQ��
'DODP�8QJJDK�� XQJJXK�EDVD�-DZD�DGDODK�EDJLDQ�GDODP�EDVD�-DZD�\DQJ�PHOLSXWL�DGDW�VRSDQ�

VDQWXQ�� HWLND�� WDWD� VXVLOD� GDQ� WDWD� NDUPD� KDO� LQL� VHSHUWL� \DQJ� GLNXWLS� GDUL� $U\R� %LPR� 6HWL\DQWR�
����������� 8QJJDK� 8QJJXK� %DVD� WHQWX� DNDQ� OHELK� PHQDULN� SHUKDWLDQ� VLVZD� MLND� GLVDMLNDQ� GHQJDQ�
PHGLD� SHQGXNXQJ�� 1DQD� 6XGMDQD� GDQ� $KPDG� 5LYDL� ������� ��� PHQJXQJNDSNDQ� EDKZD� SHQJJXQDDQ�
PHGLD� SHPEHODMDUDQ� GDSDW� PHQXPEXKNDQ� PRWLYDVL� EHODMDU� VLVZD�� PHPSHUPXGDK VLVZD� GDODP�
PHPDKDPL� EDKDQ� SHPEHODMDUDQ�� PHPEXDW� SHPEHODMDUDQ� WLGDN� PHPERVDQNDQ�� VHUWD� OHELK�
PHQLQJNDWNDQ� DNWLYLWDV� EHODMDU� VLVZD�� 3HQJJXQDDQ� PHGLD� SHPEHODMDUDQ� GLKDUDSNDQ� GDSDW�
PHQLQJNDWNDQ�NXDOLWDV�SURVHV�EHODMDU�VHKLQJJD�WXMXDQ�SHPEHODMDUDQ�ELVD�WHUFDSDL�

0HGLD� (GXFDWLRQ� *UDSKLF� &RPLF� PHUXSDNDQ� PHGLD� SHPEHODMDUDQ� \DQJ� EDUX� GDQ� GLNHPDV�
VHFDUD�PHQDULN� DJDU� VLVZD� WHUWDULN�PHPSHODMDUL� XQJJDK� ±XQJJXK�EDKDVD�� 3HPEXDWDQ�PHGLD� WHUVHEXW�
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DJDU�DQDN�DQDN�WHUWDULN�GDQ�WHUMDGL�SHQDQDPDQ�VHFDUD�WLGDN�ODQJVXQJ�NDUHQD�SHQ\DOXUDQ�PDWHUL�EHULVL�
JDPEDU� \DQJ� PHQDULN� VHKLQJJD� GDSDW� EHUPDNQD�� (GXFDWLRQ� *UDSKLF� &RPLF� PHQJJDPEDUNDQ�
NHKLGXSDQ� VHKDUL�KDUL� VHRUDQJ� DQDN� GL� PDV\DUDNDW�� 'HQJDQ� PHQHUDSNDQ� XQJJDK�XQJJXK� EDVD��
GLKDUDSDNDQ� PHGLD� LQL� GDSDW� PHQMDGL� VHEXDK� PHGLD� EHUPDNQD� \DQJ� GDSDW� PHQJXEDK� VLNDS� VLVZD�
PHODOXL�KDO�NHFLO�\DQJ�PXGDK�GLLQJDW� VLVZD�VHSHUWL�JDPEDU�DWDX�FHULWD�\DQJ� WHUVDML�GDODP�(GXFDWLRQ�
*UDSKLF�&RPLF�

0HWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�XQWXN�PHPEXDW�PHGLD�(GXFDWLRQ�*UDSKLF�&RPLF�LQL�\DLWX�
51'�GHQJDQ�PHGLD�SHPEHODMDUDQ�VHEDJDL�KDVLOQ\D��0HWRGH�LQL�GLSLOLK�NDUHQD�LQL�PHUXSDNDQ�PHWRGH�
WHUEDUXNDQ� GDQ� SDOLQJ�PRGHUQ� GDODP�PHQGXNXQJ� VHEXDK� SHPEHODMDUDQ� GL� VHNRODK� GDVDU�� 6HODLQ� LWX��
PHWRGH�LQL�PXGDK�GLSDKDPL�GDQ�PHQDULN�XQWXN�DQDN�VHNRODK�GDVDU�NDUHQD�WLGDN�PHPERVDQNDQ�

�� 0HWRGH�3HQHOLWLDQ��
3HQHOLWLDQ� 0HWRGH SHQHOLWLDQ SHQJHPEDQJDQ GLJXQDNDQ XQWXN PHQJKDVLONDQ�

PHQJHPEDQJNDQ VHUWD PHQJXML NHHIHNWLIDQ SURGXN� 3URGXN GDUL SHQHOLWLDQ SHQJHPEDQJDQ GDSDW
EHUXSD KDUGZDUH DWDX VRIWZDUH� �6XJL\RQR� ����� ����� 5HVHDUFK DQG GHYHORSPHQW �5	'� DGDODK
PHWRGH SHQHOLWLDQ \DQJ GLJXQDNDQ� XQWXN� PHQJKDVLONDQ� SURGXN� WHUWHQWX� GDQ� PHQJXML� NHHIHNWLIDQ�
PHWRGH WHUVHEXW�� 'DODP� ELGDQJ� SHQGLGLNDQ�� SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� DWDX� 5HVHDUFK DQG�
'HYHORSPHQW� �5	'��� PHUXSDNDQ� PHWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� XQWXN PHQJHPEDQJNDQ DWDX
PHPYDOLGDVL SURGXN�SURGXN \DQJ GLJXQDNDQ GDODP SHQGLGLNDQ GDQ SHPEHODMDUDQ� 'DUL XUDLDQ WHUVHEXW
PDND GDSDW GLWDULN NHVLPSXODQ EDKZD 5HVHDUFK DQG 'HYHORSPHQW DGDODK PHWRGH SHQHOLWLDQ \DQJ
EHUWXMXDQ XQWXN PHQJKDVLONDQ�SURGXN�SURGXN�WHUWHQWX�VHUWD�PHQJXML�YDOLGLWDV�GDQ�NHHIHNWLIDQ SURGXN
WHUVHEXW GDODP SHQHUDSDQQ\D� �+DQDIL� ������ �����

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� 5	'� VHKLQJJD� DQDOLVLV� GDWD� \DQJ GLJXQDNDQ� XQWXN�
PHQJRODK�GDWD�GDODP�SHQHOLWLDQ�LQL�DGDODK�WHNQLN�LQWHUDNWLI NDUHQD SHQGHNDWDQ \DQJ GLJXQDNDQ DGDODK
VWXGL NDVXV \DQJ PHQJKDVLONDQ SURGXN� 0LOHV�GDQ�+XEHUPDQ��GDODP�6XJL\RQR����������.HVLPSXODQ�
DNKLU�DNDQ�GLSHUROHK EXNDQ�KDQ\D�VDPSDL�SDGD�DNKLU�SHQJXPSXODQ�GDWD��PHODLQNDQ�GLEXWXKNDQ�VXDWX
YHULILNDVL� \DQJ� EHUXSD� SHQJXODQJDQ� GHQJDQ� PHOLKDW NHPEDOL� ILHOG� QRWH� �GDWD PHQWDK� DJDU
NHVLPSXODQ \DQJ GLDPELO OHELK NXDW GDQ ELVD GLSHUWDQJJXQJMDZDENDQ�

���+DVLO�GDQ�'LVNXVL��
+DVLO�\DQJ�GLFDSDL�GDUL�NHJLDWDQ�LQL�DGDODK�NRPLN�EDKDVD�MDZD�EHUMXGXO�³'RODQDQ´��.RPLN�LQL�

GLEXDW� PHQJJXQDNDQ� EDKDVD� -DZD� GHQJDQ� XQJJDK�XQJJXK� \DQJ� VHVXDL� GDQ� FHULWD� \DQJ� GLJXQDNDQ�
GLDQJNDW� GDUL� NHKLGXSDQ� VHKDUL�KDUL� DQDN� VHKLQJJD� GHQJDQ� SHQJHPDVDQ� \DQJ� ULQJDQ� LQL� GLKDUDSNDQ�
DQDN�PHQMDGL�OHELK�SDKDP�DNDQ�XQJJDK�XQJJXK�EDKDVD�-DZD�\DQJ�EDLN�GDQ�EHQDU��

0HGLD�SHPEHODMDUDQ�\DQJ�GDSDW�GLMDGLNDQ�VHEDJDL�VDUDQD�DOWHUQDWLI�XQWXN�PHQJDMDUNDQ�PDWHUL�
XQJJDK�XQJJXK� EDVD� VHFDUD� PHQDULN�� \DQJ� GL� NHPDV� GDODP� EHQWXN� NRPLN� SHPEHODMDUDQ�� 1DPXQ��
GDODP�SHQHOLWLDQ�NDPL�VDDW�LQL�WHUNHQGDOD�NDUHQD�DGDQ\D�SDQGHPL�&RYLG����\DQJ�PHQ\HEDENDQ�NDPL�
WLGDN�GDSDW�PHODNXNDQ�SHQHOLWLDQ��.HJLDWDQ�SHQHOLWLDQ� LQL�NDPL�JDQWL�GHQJDQ�PHQJDGDNDQ�VRVLDOLVDVL�
SURGXN�NDPL�NHSDGD�JXUX�VHNRODK�GDVDU�GL�6'1�.DUDQJDVHP�,9�6XUDNDUWD��3DGD�SHPEDKDVDQ�LQL�NDPL�
PHQJDFX�SDGD�MXUQDO�SHQHOLWLDQ�\DQJ�VXGDK�DGD�VHEHOXPQ\D�GDQ�WDQJJDSDQ�\DQJ�GL�EHULNDQ�ROHK�JXUX�
6'1�.DUDQJDVHP�,9�6XUDNDUWD��'DODP�NHJLDWDQ�6RVLDOLVDVL��.DPL�PHQJHQDONDQ�3URGXN�.RPLN�\DQJ�
EHUMXGXO� �'RODQDQ�� GL� GDODP� NRPLN� WHUVHEXW� WHUGDSDW� FHULWD� NHKLGXSDQ� VHKDUL�KDUL� DQDN�DQDN�� 3DGD�
NHJLDWDQ� VRVLDOLVDVL� NDPL� WHUGDSDW� EDQ\DN� WDQJJDSDQ�GDUL� JXUX�6'1�.DUDQJDVHP� ,9��0HUHND� VHWXMX�
PHQJHQDL� PHGLD� NRPLN� \DQJ� NDPL� EXDW�� 1DPXQ� WHUGDSDW� NHOHPDKDQ� VHSHUWL� SDGD� VHJL� EDKDVD��
VHEDLNQ\D� OHELK� PHQHNDQNDQ� SHQJJXQDDQ� 8QJJDK�8QJJXK� EDVD� GDQ� GLSHUOLKDWNDQ� 8GKD� 8VXN�
XQJJDK�XQJJXK� EDKDVD� MDZD�� .HPXGLDQ� XQWXN� VHJL� FHULWD� PXQJNLQ� ELVD� OHELK� GLYDULDVLNDQ� GHQJDQ�
PHQDPEDKNDQ�DWDX�PHQJHPEDQJNDQ�NRPLN�GHQJDQ�FHULWD�\DQJ�ODLQ�

���.HVLPSXODQ��
%HUGDVDUNDQ�8UDLDQ�GLDWDV�GDSDW�GLVLPSXONDQ�EDKZD��3DGD�VDDW�LQL�PDVLK EDQ\DN VLVZD \DQJ

NXUDQJ PHQJHUWL EDKNDQ WLGDN PHQJHWDKXL PHQJHQDL 8QJJDK�8QJJXK %DKDVD -DZD� VHKLQJJD GDODP
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NHKLGXSDQ VHKDUL�KDUL VLVZD NXUDQJ PHQHUDSNDQ�SHQJJXQDDQ�8QJJDK� 8QJJXK�%DKDVD�-DZD��0DND�
GDUL�LWX��NDPL KDGLU�GHQJDQ�PHPEDZDNDQ�PHGLD�DOWHUQDWLI�VHEDJDL�VDUDQD�XQWXN�PHPSHODMDUL XQJJDK�
XQJJXK EDKDVD MDZD� \DQJ GL NHPDV VHFDUD PHQDULN� 0HGLD SHPEHODMDUDQ\DQJ NDPL EXDW DGDODK PHGLD
SHPEHODMDUDQ .RPLN EHUEDKDVD MDZD \DQJ EHUMXGXO �'RODQDQ�� 'HQJDQ DGDQ\D PHGLD NRPLN LQL GL
KDUDSNDQ VLVZD ELVD WHUWDULN GDODP PHPSHODMDUL��PHPDKDPL�GDQ�PHQHUDSNDQ�XQJJDK�XQJJXK�EDKDVD�
MDZD�\DQJ�EDLNGDQ EHQDU GDODP NHKLGXSDQ VHKDUL�KDUL�
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