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3HQHOLWLDQ�LQL�PHQJJXQDNDQ����VDPSHO�SDVLHQ��XONXV�GLDEHWLNXP�\DQJ�GLVHUWDL�

SXV� GL�5XPDW� 6SHVLDOLV� /XND�'LDEHWHV� &DEDQJ�'KDUPDKXVDGD� GDQ�%DQ\X�8ULS��

6XUDED\D� SDGD� EXODQ�$SULO� ������'DUL� VDPSHO� WHUVHEXW� GLODNXNDQ� LVRODVL� EDNWHUL�

6WDSK\ORFRFFXV� DXUHXV� GHQJDQ� PHQJJXQDNDQ� PHGLD� NXOWXU� \DQJ� VSHVLILN� GDQ�

GLODQMXW�LGHQWLILNDVL�EDNWHUL�0HWKLFLOOLQ�5HVLVWDQW 6WDSK\ORFRFFXV�DXUHXV��056$���

PHWRGH� IHQRWLSH� GHQJDQ� XML� NHSHNDDQ� DQWLELRWLN� PHQJJXQDNDQ� FHIR[LWLQ� GLVN���

6HWHODK�GLGDSDWNDQ�NRORQL�056$�GLODQMXWNDQ�SDGD�GHWHNVL�JHQ�WVW�SHQJNRGH�7667�

�� �7R[LF� 6KRFN� 6\QGURPH� 7R[LQ���� PHWRGH� JHQRWLSH� PHQJJXQDNDQ� 57�3&5��

'HWHNVL�JHQ�WVW�SHQJNRGH�7667���SDGD�056$�GDUL�XONXV�GLDEHWLNXP�GLPXODL�GDUL�

HNVWUDNVL�'1$�XQWXN�PHQGDSDWNDQ�'1$�GDUL�NRORQL�056$���XML�NHPXUQLDQ�'1$�

XQWXN�PHQJHWDKXL�NRQWDPLQDVL�KDVLO�HNVWUDNVL�'1$�EDLN�GDUL�51$�PDXSXQ�SURWHLQ�

\DQJ�ODLQ�GDQ�GLDNKLUL�GHQJDQ�SURVHV�DPSOLILNDVL�VHEDQ\DN����VLNOXV�PHQJJXQDNDQ�

57�3&5� VHNDOLJXV� SHPEDFDDQ� KDVLO� DQDOLVD� PHODOXL� SHUDQJNDW� OXQDN� �VRIWZDUH��

\DQJ�VXGDK�WHUKXEXQJ�GHQJDQ�DODW��

,VRODW� 6�� DXUHXV� PHPLOLNL� NDUDNWHULVWLN� NRORQL� SDGD� PHGLD� DJDU� GDUDK�

EHUEHQWXN�EXODW�GHQJDQ�GLDPHWHU���±���PP�GDQ�EHZDUQD�NXQLQJ�NH�DEX�DEXDQ�\DQJ�

NHUXK�� 0HGLD� GLVHNLWDU� NRORQL� PHQJDODPL� KHPROLVLV� VHPSXUQD� �ȕ�KHPROLVD��

VHKLQJJD�ZDUQD�PHGLD�GL�VHNLWDU�NRORQL�EHUXEDK�PHQMDGL�ZDUQD�NXQLQJ��6HGDQJNDQ�

SDGD�PHGLD�0DQLWRO�6DOW�$JDU��06$���NRORQL GDSDW�PHUIHPHQWDVL�PDQLWRO�GHQJDQ�

GLWDQGDL� EHUXEDKQ\D� ZDUQD� PHGLD� GDUL� PHUDK� PHQMDGL� NXQLQJ�� %DNWHUL� LQL� MXJD�

PHPLOLNL� HQ]LP� NDWDODVH� GHQJDQ� WHUEHQWXNQ\D� EXVD� DWDX� JHOHPEXQJ� VDDW�

GLUHDNVLNDQ�DQWDUD�NRORQL�GHQJDQ�+�2�����VHUWD�HQ]LP�NRDJXODVH�GHQJDQ�GLWDQGDL�
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WHUEHQWXNQ\D�JXPSDODQ�VDDW�GLUHDNVLNDQ�DQWDUD�NRORQL�GHQJDQ�SODVPD�VLWUDW��6HODLQ�

LWX��VHFDUD�PLNURVNRSLV�GHQJDQ�SHZDUQDDQ�JUDP��EDNWHUL�LQL�PHPLONL�FLUL�FLUL�VHSHUWL�

EHUEHQWXN� DQJJXU� EHZDUQD� XQJX�� 3DGD� LGHQWLILNDVL� 056$� PHWRGH� IHQRWLSH�

PHQJJXQDNDQ�GLVN�FHIR[LWLQ�����J�\DQJ�EHUSHUDQ�VHEDJDL�VXUURJDWH�PDUNHU�PHF$�

PHGLDWHG� R[DFLOOLQ� UHVLVWDQFH� DWDX� SHQJJDQWL� SHQDQGD�056$� VHODLQ� GHWHNVL� JHQ�

PHF$�PHWRGH�JHQRWLSH�PHQJJXQDNDQ�3&5��8ML�GD\D�KDPEDW�PHQJJXQDNDQ�GLVN�

FHIR[LWLQ�PHPLOLNL�VHQVLWLYLWDV�GDQ�VSHVLILWDV������\DQJ�VDPD�GHQJDQ�PHWRGH�JROG�

VWDQGDU�\DLWX�3&5��7DUDIGHU�HW�DO����������'LVN�FHIR[LWLQ� �DNDQ�PHQJLQGXNVL�NXDW�

RSHURQ�PHF$��GLPDQD�JHQ�PHF$�PHUXSDNDQ�SHQ\DQGL�3%3�D�\DQJ�PHQ\HEDENDQ�

6�� DXUHXV� PHQMDGL� UHVLVWHQ� PHWLVLOLQ�� $GDQ\D� PXWDVL� WHUVHEXW� PHQJDNLEDWNDQ��

VLQWHVLV� � GLQGLQJ� � VHO� � WLGDN� WHUJDQJJX�ROHK�PHWLVLOLQ� GDQ�PHPLOLNL�DILQLWDV� \DQJ�

UHQGDK� WHUKDGDS�DQWLELRWLN�EHWD� ODNWDP��+DO� WHUVHEXW�PHQMDGLNDQ�056$�PHQMDGL�

UHVLVWHQ�GHQJDQ�VHPXD�DQWLELRWLN�JRORQJDQ�EHWD�ODNWDP��3XWUL�HW�DO������������

'HQJDQ� PHPEDQGLQJNDQ� KDVLO� WDEHO� ���� GDQ� SHQMHODVDQ� LVRODVL� VHUWD�

LGHQWLILNDVL�056$��GRNXPHQWDVL�VDPSHO�SDGD�VHWLDS�PHGLD�WHUODPSLU�SDGD�ODPSLUDQ�

���� GDUL� ��� VDPSHO� VZDE� XONXV� GLDEHWLNXP� GLWHPXNDQ� ��� SRVLWLI� 6�� DXUHXV� ODOX�

GLODQMXWNDQ� GHQJDQ� LGHQWLILNDVL� 056$� \DQJ� PHQXQMXNNDQ� �� VDPSHO� ��������

WHULQIHNVL�EDNWHUL�056$�GDQ����VDPSHO� �������� WLGDN� WHULQIHNVL�EDNWHUL�056$��

+DO� LQL� VHVXDL�GHQJDQ�SHQHOLWLDQ� VHEHOXPQ\D�ROHK�SHQHOLWLDQ�ROHK�6XJLUHQJ�GNN���

SDGD�WDKXQ������GHQJDQ�KDVLO�VHPXD�VDPSHO�\DLWX���VDPSHO�WHULQIHNVL�ROHK�056$�

GDQ�SHQHOLWLDQ�ROHK�/HND�GNN���SDGD�WDKXQ������PHQXQMXNNDQ���VDPSHO�WHULQIHNVL�

056$�GDUL����VDPSHO�\DQJ�WHULQIHNVL�6��DXUHXV��3UHVHQWDVH�VDPSHO�\DQJ�WHULQIHNVL�

056$�NHFLO� GLNDUHQDNDQ� VDPSHO� EHUDVDO� GDUL� WHPSDW� VSHVLDOLV� XONXV� GLDEHWLNXP�

GLPDQD� SDVLHQQ\D� PHQGDSDWNDQ� SHUDZDWDQ� NKXVXV� XQWXN� SHQ\HPEXKDQ� XONXV�
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VHSHUWL�SHPEHULDQ�DQWLELRWLN�\DQJ�HIHNWLI��SHQJJDQWLDQ�SHPEDOXW�XONXV�VHFDUD�UXWLQ�

GDQ� DVHSWLV� VHUWD� VHFDUD� WLGDN� ODQJVXQJ� GDSDW� PHPDQWDX� SHUMDODQDQ� LQIHNVL� GDUL�

SDVLHQ� XONXV� GLDEHWLNXP� GHQJDQ� EDLN� \DQJ� EHUWXMXDQ� PHQLQJNDWNDQ�

NHVHPEXKDQQ\D���

6HWHODK� LGHQWLILNDVL�056$�GLODQMXWNDQ�GHQJDQ�GHWHNVL�JHQ� WVW�SHQJNRGH�

7667���PHWRGH�JHQRWLSH�PHQJJXQDNDQ�57�3&5��\DQJ�PHUXSDNDQ�VDODK�VDWX�MHQLV�

3&5�\DQJ�GDSDW�PHQJHWDKXL�MXPODK�DWDX�NXDQWLWDWLI�JHQ�WDUJHW��3DGD�MHQLV�3&5�LQL��

MXPODK� JHQ� GLXNXU� GDODP� VHWLDS� VLNOXV� VHVXDL� GHQJDQ� SHZDUQD� EHUIOXRUHVHQ�

�EHUSHQGDU���3HZDUQD�\DQJ�EHUIOXRUHVHQ�LQL�PHQLQJNDWNDQ�VLQ\DO�\DQJ�EHUEDQGLQJ�

OXUXV�GHQJDQ�MXPODK�SURGXN�VDOLQDQ��'DWD�VLQ\DO�DNDQ�GLSURVHV�PHODOXL�SHUDQJNDW�

OXQDN� �VRIWZDUH�� GDQ� GLWHUMHPDKNDQ� GDODP� EHQWXN� SORW� \DQJ� EHULVL� DNXPXODVL�

VDOLQDQ�VHODPD�SURVHV�3&5��3XVSLWDQLQJUXP�HW�DO����������6HPDNLQ�WLQJJL�MXPODK�

JHQ�WDUJHW�PDND�SHZDUQD�\DQJ�EHUIOXRUHVHQ�MXJD�DNDQ�VHPDNLQ�FHSDW��.XDQWLWDV�JHQ�

WDUJHW�GLWHQWXNDQ�EHUGDVDUNDQ�MXPODK�VLNOXV�DPSOLILNDVL��-XPODK�VLNOXV�DPSOLILNDVL�

\DQJ� GLPDNVXG� NHWLND� SHZDUQD� EHUIOXRUHVHQ� GL� IDVH� HNVSRQHQVLDO� 3&5� GDSDW�

PHOHZDWL�JDULV�DPEDQJ�IOXRUHVHQVL�DWDX�WKUHVKROG��-XPODK�VLNOXV�\DQJ�GLSHUOXNDQ�

XQWXN�PHOHZDWL�WKUHVKROG�GLVHEXW�&7��&\FOH�WKUHVKROG���+HZDMXOL�	�'KDUPD\DQWL��

������� 3DGD�57�3&5�� DQDOLVD� GDWD� EHUGDVDUNDQ� VLNOXV� GHQJDQ� WDUJHW� DPSOLILNDVL�

WHUGHWHNVL�ROHK�DODW�DWDX�QLODL�&7��.RQVHQWUDVL�JHQ�WDUJHW�\DQJ�WLQJJL�DNDQ�GLWDQGDL�

GHQJDQ�NHQDLNDQ�NXUYD�OHELK�DZDO��2OHK�NDUHQD�LWX�VHPDNLQ�EDQ\DN�JHQ�WDUJHW�GDUL�

DZDO� UHDNVL�PDND� VLNOXV� DPSOLILNDVL� \DQJ� GLEXWXKNDQ� XQWXN�PHQFDSDL� WKUHVKROG

OHELK�VHGLNLW��$PDOOHD�HW�DO���������

6HVXDL�DQDOLVD�JDULV�NXUYD�SDGD�JDPEDU�����GDQ�QLODL�&7�SDGD�WDEHO������KDVLO�

GHWHNVL�JHQ�WVW�SHQJNRGH�7667���GDUL����VDPSHO�SRVLWLI�056$�GLWHPXNDQ���VDPSHO�
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������SRVLWLI�JHQ�WVW�GDQ���VDPSHO�������QHJDWLI�JHQ�WVW��%HUGDVDUNDQ�3XVSLWDULQL�

�������� 7667��� PHUXSDNDQ� VXSHUDQWLJHQ� \DQJ� PHPLOLNL� NHPDPSXDQ� XQWXN�

PHQ\HUDQJ�NHPDPSXDQ�VLVWHP�LPXQ�WXEXK�VHFDUD�ODQJVXQJ��6HGDQJNDQ�VDPSHO�GDUL�

SHQHOLWLDQ� LQL� PHUXSDNDQ� SDVLHQ� XONXV� GLDEHWLNXP� GLPDQD� PHQXUXW� 7MDKMRQR�

�������� SDVLHQ�XONXV�GLDEHWLNXP�DNDQ�PHQJDODPL�SHQXUXQDQ� VLVWHP� LPXQ� WXEXK��

'DUL� NHGXD� SHUQ\DWDDQ� WHUVHEXW� GDSDW� GLVLPSXONDQ� PHPDQJ� WHUGDSDW� KXEXQJDQ�

WHUKDGDS� WHUGHWHNVLQ\D� JHQ� WVW� SHQJNRGH�7667��� SDGD� SDVLHQ� XONXV� GLDEHWLNXP��

1DPXQ�MLND�GLOLKDW�EHUGDVDUNDQ�QLODL�&7�GDUL�VDPSHO�\DQJ�SRVLWLI�PHPLOLNL�QLODL�&7�

\DQJ�PHQGHNDWL�SDGD�QLODL� WKUHVKROG�GDUL�JHQ�WVW�SHQJNRGH�7667���\DLWX�����+DO�

WHUVHEXW�EHUDUWL�EDKZD�NXDQWLWDV�JHQ�WVW�SHQJNRGH�7667���UHQGDK�DWDX�VWDWXV�SDVLHQ�

PHQJDODPL� IDVH� SHQ\HPEXKDQ�� 5HQGDKQ\D� NXDQWLWDV� JHQ� PHQXQMXNNDQ� EDKZD�

SHQJREDWDQ�\DQJ�GLGDSDWNDQ�ROHK�SDVLHQ�XONXV�GLDEHWLNXP�GL�WHPSDW�VSHVLDOLV�OXND�

GLDEHWHV�VXGDK�WHSDW��6HODLQ�LWX��SHPLOLKDQ�PHWRGH�JHQRWLSH�PHQJJXQDNDQ�57�3&5�

XQWXN� GHWHNVL� JHQ� WVW� SHQJNRGH� 7667��� GLQLODL� WHSDW� VHVXDL� GHQJDQ� SHUQ\DWDDQ�

$PDOOHD��������\DLWX�57�3&5�PHPLOLNL�NHPDPSXDQ�XQWXN�PHQHQWXNDQ�NHEHQDUDQ�

SHQJJXQDDQ�REDW�\DQJ�GDSDW�PHPEXQXK�EDNWHUL��+DO�WHUVHEXW�GLNDUHQDNDQ�DODW�LQL�

GDSDW� PHPRQLWRU� SURVHV� DPSOLILNDVL� JHQ� WDUJHW� VHODPD� SURVHV� 3&5� EHUODQJVXQJ�

VHKLQJJD� KDVLO� \DQJ� GLNHOXDUNDQ� OHELK� FHSDW� GLEDQGLQJNDQ� 3&5� NRQYHQVLRQDO�

�$PDOOHD�HW�DO����������

056$�GDSDW�PHQ\HEDENDQ�LQIHNVL�DOLUDQ�GDUDK��VDOXUDQ�NHPLK��SHUQDIDVDQ��

OXND� PDXSXQ� \DQJ� GLVHEHENDQ� ROHK� PHGLFDO� GHYLFH�� ,QIHNVL� 056$� MXJD�

GLKXEXQJNDQ�GHQJDQ�LQIHNVL�NXOLW�GDQ�MDULQJDQ�OXQDN��%RVZLKL�	�8GR�������GDODP�

3XVSLWDULQL���������056$�DGDODK�VDODK�VDWX�EDNWHUL�SDWRJHQ�SHQ\HEDE�KHDOWFDUH�

DVVRFLDWHG�LQIHFWLRQV��+$,V��GL�VHOXUXK�GXQLD��6DQWRVDQLQJVLK�HW�DO�����������
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6��DXUHXV�\DQJ�UHVLVWHQ�WHUKDGDS�DQWLELRWLN�GDSDW�PHQLQJNDWNDQ�SRWHQVL�OHELK�

WLQJJL�XQWXN�PHQLPEXONDQ�LQIHNVL�\DQJ�MXJD�GLGXNXQJ�ROHK�IDNWRU�YLUXOHQVL�\DQJ�

GLPLOLNLQ\D�� 6DODK� VDWX� IDNWRU� YLUXOHQVL� GDUL� EDNWHUL� LQL� DGDODK� 7667���� 7667���

PHPLOLNL�NHPDPSXDQ�ODQJVXQJ�EHULNDWDQ�GHQJDQ�VHO�7�WDQSD�PHODOXL�LQWHUQDOLVDVL�

ROHK�$3&��,NDWDQ�LQL�EHUJDQWXQJ�SDGD�UDQWDL�ȕ�7&5�EXNDQ�DQWLJHQ�VSHVLILN��$NLEDW�

GDUL� NHPDPSXDQ� LQL�� ULVLNR� WHUMDGLQ\D� KLSHUVHQVLWLYLWDV� WHUKDGDS� HQGRWRNVLQ�

PHQLQJNDW�\DQJ�NHPXGLDQ�GDSDW�PHUDQJVDQJ�SHOHSDVDQ�PRQRNLQ�GDUL�PDNURIDJ��

.HLVWLPHZDDQ�GDUL�WRNVLQ�LQL�PHPLOLNL�DILQLWDV�WLQJJL�SDGD�VHO�HQGRWHO�\DQJ�EHULVLNR�

PHQMDGL�NHERFRUDQ�GL�NDSLOHU��NHPDWLDQ�VHO�HQGRWHO�GDQ�PHQJJDQJJX�FHODK�DQWDU�VHO�

�'LQJHV� HW� DO��� ����� GDODP� 3XVSLWDULQL�� ������� 6HODLQ� LWX� WRNVLQ� LQL� MXJD� GDSDW�

PHPSHUWDKDQNDQ�OLQJNXQJDQ�\DQJ�VHVXDL�XQWXN�SHUWXPEXKDQ�6��DXUHXV��$UWXUVVRQ�

HW� DO��� ����� GDODP�/DUDVDWL� HW� DO��� �������.HPDPSXDQ�PHPSHUWDKDQNDQ� NRQGLVL�

OLQJNXQJDQQ\D�GLNDUHQDNDQ�SURGXNVL�7667���GDSDW�GLODNXNDQ�ROHK�6��DXUHXV�VHFDUD�

WHUXV�PHQHUXV�VHODPD�IDVH�ORJDULWPLN�GDODP�NRQGLVL�DHURE�PDXSXQ�DQDHURE��7LWHU�

SXQFDN�WRNVLQ�LQL�WHUMDGL�VHWHODK����MDP�LQNXEDVL�GDQ�NRQVWDQ�VHODPD����MDP�GDODP�

DHURE� PDXSXQ� DQDHURE�� 0HVNLSXQ� IDNWRU� YLUXOHQVL� ODLQ� WLGDN� GLSURGXNVL��

SHQLQJNDWDQ�WLWHU�WRNVLQ�WHSDW�WHUMDGL��7LGDN�DGD�SHQJDUXK�S+�SDGD�SURGXNVL�WRNVLQ�

NDUHQD�GDSDW� WXPEXK�SDGD�PHGLD�WDQSD�EXIIHU�GHQJDQ�S+�����±�����GDQ�S+�����±�

����WHWDS�PHQJDODPL�WLWHU�SXQFDN�WRNVLQ�\DQJ�VDPD��/XQJUHQ�HW�DO����������6HKLQJJD�

7667���PHUXSDNDQ�IDNWRU�YLUXOHQVL�\DQJ�EHUEDKD\D�NDUHQD�GDSDW�PHQ\HUDQJ�LPXQ�

WXEXK� VHFDUD� ODQJVXQJ� VHUWD� GDSDW� PHPSHUWDKDQNDQ� OLQJNXQJDQQ\D� DJDU� WHWDS�

KLGXS��

'DWD� DWDX�SXEOLNDVL�PHQJHQDL�056$�PDXSXQ�7667��� GL� ,QGRQHVLD�PDVLK�

VDQJDW� MDUDQJ� �6DQWRVDQLQJVLK� HW� DO��� ������� 2OHK� NDUHQD� LWX� GLKDUDSNDQ� DGDQ\D�
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SHQJNDMLDQ� OHELK� MDXK� WHUKDGDS� 7667��� SDGD� EDNWHUL� 056$� GDUL� SDVLHQ� XONXV�

GLDEHWLNXP� \DQJ� WLGDN� WHUNRQWURO� VHKLQJJD� GDSDW�PHQMDGL� VDODK� EHQWXN� WLQGDNDQ�

SHQFHJDKDQ� GDQ� SHQJREDWDQ� WHUKDGDS� IDNWRU� YLUXOHQVL� NKXVXVQ\D� 7667��� SDGD�

056$�VHUWD�PHQLQJNDWNDQ�NHZDVSDGDDQ�GDQ�GHUDMDW�NHVHKDWDQ�EDJL�PDV\DUDNDW��


