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(QGDQJ�6XDUQD

3XVDW�7HNQRORJL�3HQJHPEDQJDQ�6XPEHUGD\D�(QHUJL

%DGDQ�3HQJNDMLDQ�3HQHUDSDQ�7HNQRORJL

���� 3(1'$+8/8$1

%DWXEDUD� GLNHQDO� VHEDJDL� VXPEHU�
HQHUJL� DWDX� EDKDQ�EDNDU� IRVLO� \DQJ� NRWRU��
VHKLQJJD� SHQJJXQDDQQ\D� GLSHUNLUDNDQ�
DNDQ�PHQ\HEDENDQ�WHUMDGLQ\D�SHQFHPDUDQ�
OLQJNXQJDQ��1DPXQ�VHPDNLQ�PHQLQJNDWQ\D�
NHEXWXKDQ�HQHUJL�GDQ�VHPDNLQ�WHUEDWDVQ\D�
FDGDQJDQ�PLQ\DN� VHEDJDL� VXPEHU� HQHUJL�
XWDPD�� SHPDQIDDWDQ� EDWXEDUD� XQWXN�
PHPHQXKL�NHEXWXKDQ�HQHUJL�SULPHU�WHUVHEXW�
WLGDN�GDSDW�GLHODNDQ��%DKNDQ�GDODP�GHODSDQ�
WDKXQ� WHUDKLU�� SHUDQDQ� EDWXEDUD� VHEDJDL�
VXPEHU�HQHUJL�SULPHU�VHPDNLQ�PHQLQJNDW��
GDUL� WHUEHVDU� NH� HPSDW� VHWHODK�PLQ\DN��
ELRPDVD��GDQ�JDV�DODP�SDGD� WDKXQ�������
PHQMDGL�WHUEHVDU�NH�GXD�VHWHODK�PLQ\DN�GDUL�
WRWDO�SDVRNDQ�HQHUJL�SULPHU�WDKXQ���������

3HPDQIDDWDQ�EDWXEDUD�VHEDJDL�VXPEHU�
HQHUJL� SULPHU� WHUVHEXW� GLSHUNLUDNDQ� DNDQ�
WHUXV�PHQLQJNDW�WHUXWDPD�XQWXN�EDKDQ�EDNDU�

SHPEDQJNLW� OLVWULN� GDQ� LQGXVWUL�� 6HPDNLQ�
PHQLQJNDWQ\D� SHQJJXQDDQ� EDWXEDUD�
WHUVHEXW� GLSHUNLUDNDQ� DNDQ�PHQ\HEDENDQ�
VHPDNLQ� PHQLQJNDW� SXOD� HPLVL� SROXWDQ�
�EDKDQ� SHQFHPDU�� VHSHUWL� 62
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SDUWLNHO� \DQJ� GDSDW� EHUGDPSDN� QHJDWLI�
WHUKDGDS� OLQJNXQJDQ�� VHUWD� HPLVL� JDV�
UXPDKNDFD� &2

�
� \DQJ� EHUGDPSDN� SDGD�

SHPDQDVDQ�JOREDO
3ROXWDQ�SROXWDQ� WHUVHEXW� GLSHUVDODK�

NDQ�VHEDJDL�SHQ\HEDE�WHUMDGLQ\D�NHUXVDNDQ�
HNRVLVWHP� \DQJ� EHUGDPSDN� EXNDQ� VDMD�
WHUKDGDS�WHUJDQJJXQ\D�NHKLGXSDQ�WXPEXKDQ�
GDQ� KHZDQ�� WHWDSL� MXJD� WHUJDQJJXQ\D�
NHVHKDWDQ�PDQXVLD�� 6HPHQWDUD� LWX� &2

��

PHUXSDNDQ� JDV� UXPDK� NDFD� XWDPD� \DQJ�
GLSHUVDODKNDQ�VHEDJDL�SHQ\HEDE�WHUMDGLQ\D�
SHPDQDVDQ�JOREDO�\DQJ�GDSDW�EHUDNLEDW�SDGD�
WHUMDGLQ\D� SHUXEDKDQ� LNOLP��'DPSDN� OHELK�

3HUNHPEDQJDQ�7HNQRORJL�%DWXEDUD�����-�7HN��/LQJ�����������������



��

ODQMXW�GDUL�SHPDQDVDQ�JOREDO�WHUVHEXW�DGDODK�
PHQFDLUQ\D�HV�GL�NXWXE�\DQJ�PHQJDNLEDWNDQ�
QDLNQ\D� SHUPXNDDQ� ODXW� \DQJ� EHUDNLEDW�
WHUKDGDS� EHUNXUDQJQ\D� GDUDWDQ� EDKNDQ�
KLODQJQ\D� SXODX�� 2OHK� NDUHQD� LWX� GDODP�
UDQJND�RSWLPDOLVDVL�SHPDQIDDWDQ�EDWXEDUD�
GDQ�PHQJXUDQJL� GDPSDN� OLQJNXQJDQ� GDUL�
SHQJJXQDDQ� EDWXEDUD�� SHQJHPEDQJDQ�
WHNQRORJL�EDWXEDUD�EHUVLK�DWDX�&&7��FOHDQ�
FRDO�WHFKQRORJLHV���SHUOX�GLSHUWLPEDQJNDQ��

3HQJHPEDQJDQ� WHNQRORJL� EDWXEDUD�
EHUVLK�WHUVHEXW�GLWXMXNDQ�XQWXN�PHQJXUDQJL�
NRQIOLN� NHELMDNDQ� DQWDUD� PHQHUXVNDQ�
SHQJJXQDDQ�EDWXEDUD� GHQJDQ�PHOLQGXQJL�
NXDOLWDV� OLQJNXQJDQ� PHODOXL� SHUEDLNDQ�
HIHNWLYLWDV� WHNQRORJL� SHQJHQGDOLDQ�GHQJDQ�
SHQJXUDQJDQ�ELD\D��3HQGHNDWDQ�GDVDU�GDUL�
WHNQRORJL�EDWXEDUD�EHUVLK�DGDODK�PHQJXUDQJL�
HPLVL�SROXWDQ�DWDX�EDKDQ�SHQFHPDU�VHSHUWL�
62
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;
��GDQ�SDUWLNHO�GHEX�

3HQHUDSDQ� WHNQRORJ L � EDWXEDUD�
EHUVLK� WHUVHEXW� MXJD� EHUJXQD� XQWXN�
PHQJHPEDQJNDQ�VLVWHP�WHUPDO�\DQJ�OHELK�
HILVLHQ�� \DLWX� XQWXN�PHPSHUROHK� MXPODK�
HQHUJL�\DQJ�VDPD��GLSHUOXNDQ�LQSXW�EDWXEDUD�
\DQJ�OHELK�VHGLNLW��VHKLQJJD�PHPSHUSDQMDQJ�
NHWHUVHGLDDQ� VXPEHU� GD\D� HQHUJL� OHELK�
ODPD����%HUEDJDL�PDFDP�WHNQRORJL�EDWXEDUD�
EHUVLK�PDVLK�VHGDQJ�GDODP�SHQJHPEDQJDQ�
DJDU� GDSDW�PHQ\HGLDNDQ� VXDWX�PHWRGD�
\DQJ�PHPXDVNDQ�VHFDUD�OLQJNXQJDQ�GDODP�
SHQJJXQDDQ� EDWXEDUD� WHUXWDPD� XQWXN�
SHPEDQJNLW� OLVWULN�� 7HNQRORJL�WHNQRORJL�
WHUVHEXW� DQWDUD� ODLQ�$)%&� �DWPRVSKHULF�
IOXLGL]HG�EHG�FRPEXVWLRQ���3)%&��SUHVVXUL]HG�
IOXLGL]HG� EHG� FRPEXVWLRQ��� )*'� �IOXH�JDV�
GHVXOIXUL]DWLRQ��� 6&5� �VHOHFWLYH� FDWDO\WLF�
UHGXFWLRQ���GDQ�,*&&��LQWHJUDWHG�JDVLILFDWLRQ�
FRPELQHG�F\FOH�����

���� .(%878+$1�(1(5*,�

'DODP�ZDNWX� GHODSDQ� WDKXQ� WHUDKLU��
NHEXWXKDQ�HQHUJL� SULPHU� \DQJ� WHUGLUL� DWDV�
PLQ\DN�PHQWDK� �FUXGH� RLO��� EDWXEDUD�� JDV�
DODP�� WHQDJD�DLU� �K\GURSRZHU���GDQ�SDQDV�
EXPL��JHRWKHUPDO��GL�,QGRQHVLD�GDUL�WDKXQ�NH�
WDKXQ�PHQLQJNDW�WHUXV�GHQJDQ�SHUWXPEXKDQ�

UDWD�UDWD������SHUVHQ�VHWLDS�WDKXQ��VHKLQJJD�
NHEXWXKDQ�HQHUJL� WHUVHEXW�PHQLQJNDW� GDUL�
�����PLO\DU� %2(� �%DUUHO� 2LO� (TXLYDOHQW��
SDGD�WDKXQ�������PHQMDGL������PLO\DU�%2(�
SDGD�WDKXQ��������VHSHUWL�GLJDPEDUNDQ�SDGD�
*DPEDU���

6HEDJLDQ�EHVDU�GDUL�NHEXWXKDQ�HQHUJL�
SULPHU� WHUVHEXW� GLSDVRN� ROHK� PLQ\DN��
VHGDQJNDQ�VLVDQ\D�GLSHQXKL�ROHK�EDWXEDUD��
ELRPDVD��JDV�DODP��WHQDJD�DLU��GDQ�SDQDV�
EXPL��0LQ\DN�PDVLK�PHUXSDNDQ� VXPEHU�
HQHUJL�SULPHU�\DQJ�XWDPD��PHVNLSXQ�WHUMDGL�
SHQXUXQDQ� SHUDQDQ� �SDQJVD��� \DLWX� GDUL�
������ SHUVHQ� SDGD� WDKXQ� ������PHQMDGL�
������SHUVHQ�SDGD�WDKXQ�������6HEDOLNQ\D�
SHUDQDQ� EDWXEDUD� VHPDNLQ� PHQLQJNDW��
\DLWX�GDUL�SDQJVD�KDQ\D������SHUVHQ�DWDX�
QRPRU� HPSDW� WHUEHVDU� VHWHODK�PLQ\DN��
ELRPDVD��GDQ�JDV�DODP�SDGD� WDKXQ�������
PHQMDGL�SDQJVD�KDPSLU����SHUVHQ�GDUL�WRWDO�
NHEXWXKDQ� HQHUJL� SULPHU� DWDX� QRPRU� GXD�
WHUEHVDU�VHWHODK�PLQ\DN�SDGD�WDKXQ���������

6XPEHU����
*DPEDU����3DVRNDQ�(QHUJL�3ULPHU
������������������0HQXUXW�6XPEHU�����������

%HUGDVDUNDQ� SHQJJXQDDQ� EDWXEDUD�
GDODP�QHJHUL��SHPEDQJNLW�OLVWULN�PHUXSDNDQ�
SHQJJXQD�EDWXEDUD�\DQJ�XWDPD��VHGDQJNDQ�
VLVDQ\D�GLSHUJXQDNDQ�XQWXN� LQGXVWUL� \DQJ�
PHOLSXWL�LQGXVWUL�LQGXVWUL�VHPHQ�GDQ�NHUDPLN��
EHVL� GDQ�EDMD�� NHUWDV�	�SXOS�� GDQ� LQGXVWUL�
ODLQQ\D� \DQJ� PHOLSXWL� LQGXVWUL�LQGXVWUL�
WHNVWLO�� JXOD�� � EDWD�� GDQ� JHQWHQJ� � VHSHUWL�

6XDUQD��(������
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GLSHUOLKDWNDQ� SDGD� *DPEDU� ��� 'DODP�
GHODSDQ�WDKXQ�WHUDKLU��\DLWX�GDUL�WDKXQ������
VDPSDL�GHQJDQ�������SHQJJXQDDQ�EDWXEDUD�
GL� ,QGRQHVLD��EDLN�XQWXN�SHPEDQJNLW� OLVWULN�
PDXSXQ� LQGXVWUL�PHQLQJNDW� WHUXV� GHQJDQ�
SHUWXPEXKDQ�UDWD�UDWD�OHELK�GDUL����SHUVHQ�
SHU�WDKXQ��VHKLQJJD�SHQJJXQDDQ�EDWXEDUD�
PHQLQJNDW�OHELK�GDUL�WLJD�NDOL�OLSDW�GDUL�������
MXWD�WRQ�PHQMDGL�������MXWD�WRQ��3HQXUXQDQ�
SHUDQDQ�PLQ\DN�GDQ�SHQLQJNDWDQ�SHUDQDQ�
EDWXEDUD� WHUVHEXW� GLGRURQJ� ROHK� DGDQ\D�
SURJUDP� SHQJXUDQJDQ� PLQ\DN� GHQJDQ�
PHPDFX�SURJUDP�GLYHUVLILNDVL� HQHUJL� ROHK�
SHPHULQWDK� XQWXN� OHELK� PHQJJXQDNDQ�
EDWXEDUD� GDQ� JDV� WHUXWDPD� XQWXN� VHNWRU�
LQGXVWUL� GDQ� SHPEDQJNLW� OLVWULN�� NDUHQD�
FDGDQJDQ�PLQ\DN�\DQJ�VHPDNLQ�WHUEDWDV�

3HQJJXQDDQ � ED W XED U D � XQ W X N�
SHPEDQJNLW� O LVWULN� PHQLQJNDW� GHQJDQ�
SHUWXPEXKDQ� UDWD�UDWD� KDPSLU� ��� SHUVHQ�
SHU�WDKXQ��VHKLQJJD�SHQJJXQDDQ�EDWXEDUD�
XQWXN�SHPEDQJNLW�WHUVHEXW�PHQLQJNDW�OHELK�
GDUL� GXD� NDOLQ\D�� \DLWX� GDUL� ������ MXWD� WRQ�
SDGD������PHQMDGL����MXWD�WRQ�SDGD���������
3HQJJXQDDQ� EDWXEDUD� SDGD� SHPEDQJNLW�
OLVWULN�WHUVHEXW�GLSHUNLUDNDQ�DNDQ�PHQLQJNDW�
VHVXDL� GHQJDQ� UHQFDQD� SHQJRSHUDVLDQ�
3/78��3HPEDQJNLW�/LVWULN�7HQDJD�8DS��EDUX�
EHUEDKDQ�EDNDU�EDWXEDUD�\DQJ�GLSUR\HNVLNDQ�
PHQFDSDL����MXWD�WRQ�EDWXEDUD�SDGD�WDKXQ�
������3DGD�-XQL�������37��3/1� �3HUVHUR��
WHODK�PHQDQGD�WDQJDQL�NHVHSDNDWDQ�XQWXN�
SHQJHPEDQJ�DQ� ��� EXDK� SURMHN� 3/78�
EDWXEDUD�GHQJDQ�NDSDVLWDV�WRWDO�������0:��
GL� OXDU� WDUJHW� VHEHVDU� ������0:� SURMHN�
NHVHSDNDWDQ�\DQJ�WHODK�GLWDQGD�WDQJDQL�GDQ�
�� SURMHN� �������0:�� \DQJ� VHGDQJ�GDODP�
WLQJNDW�NRQVWUXNVL����

3HQJJXQD�EDWXEDUD�\DQJ�FXNXS�EHVDU�
ODLQQ\D�DGDODK� SDEULN� VHPHQ�� SDGD� WDKXQ�
����� SHQJJXQDDQ� EDWXEDUD� XQWXN� EDKDQ�
EDNDU� SDEULN� VHPHQ�PHQFDSDL� � ����� MXWD�
WRQ��DWDX�PHQLQJNDW�GHQJDQ�SHUWXPEXK�DQ�
UDWD�UDWD� VHNLWDU� ��� SHUVHQ�SHU� WDKXQ�GDUL�
WDKXQ������\DQJ�PHQFDSDL������MXWD�WRQ������
3HQJJXQDDQ�EDWXEDUD�XQWXN�SDEULN�VHPHQ�
WHUVHEXW�MXJD�GLSHUNLUDNDQ�DNDQ�PHQLQJNDW�
WHUXV��VHVXDL�GHQJDQ�UHQFDQD�SHQLQJNDWDQ�
MXPODK� SDEULN� SURGXVHQ� GDQ� NDSDVLWDV��
DWDXSXQ� UHQFDQD�SHPEXDWDQ� SDEULN� EDUX��
6HPHQ� *UHVLN� *URXS� PHUHQFDQDNDQ�
PHPEDQJXQ� ��� XQLW� 3/78�EDWXEDUD� EDUX�
GHQJDQ�WRWDO�NDSDVLWDV�����0:�SDGD�WDKXQ�
����� \DQJ�PHOLSXWL� SDEULN�SDEULN� 6HPHQ�
*UHVLN�GL�7XEDQ��6HPHQ�7RQDVD�GL�0DNDVVDU��
6HPHQ� 3DGDQJ� GL� 3DGDQJ�� VHUWD� SDEULN�
VHPHQ�EDUX�GL�-DZD�GDQ�6XODZHVL�6HODWDQ����

���� '$03$.�/,1*.81*$1

� 3(1**81$$1�%$78%$5$

%DWXEDUD�PHUXSDNDQ� EDKDQ� EDNDU�
IRVLO� \DQJ�SDOLQJ� NRWRU�� VHKLQJJD� VHPDNLQ�
PHQLQJNDWQ\D� SHQJJXQDDQ� EDWXEDUD�
WHUVHEXW�SHUOX�PHQGDSDW�SHUKDWLDQ�PHQJHQDL�

6XPEHU�����
*DPEDU�����3HQJJXQDDQ�%DWXEDUD
������������������ 'RPHVWLN�PHQXUXW�3HQJJXQD
������������������ 7DKXQ������	�����

3HUNHPEDQJDQ�7HNQRORJL�%DWXEDUD�����-�7HN��/LQJ�����������������
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GDPSDN� OLQJNXQJDQ� DNLEDW� HPLVL� EDKDQ�
SHQFHPDU��SROXWDQ��VHSHUWL�62

�
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;
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630� �6XVSHQGHG� 3DUWLFXODWH� 0DWWHUV���
PDXSXQ�HPLVL�JDV�UXPDKNDFD�&2

�
�7LQJNDW�

NHNRWRUDQ� EDWXEDUD� DWDX� HPLVL� EDKDQ�
SHQFHPDU� GDUL� SHQJJXQDDQ� EDWXEDUD�
WHUVHEXW� GDSDW� GLHNVSUHVLNDQ� VHEDJDL�
NRHILVLHQ� HPLVL� �HPLVVLRQ� FRHIILFLHQW�� DWDX�
IDNWRU� HPLVL� �HPLVVLRQ� IDFWRUV��� \DLWX� QLODL�
UDWD�UDWD� \DQJ� EHUNDLWDQ� � GHQJDQ� MXPODK�
SROXWDQ�GHQJDQ�DNWLILWDV� WHNQRORJL� HQHUJL���

VHSHUWL�\DQJ�GLSHUOLKDWNDQ�SDGD�7DEHO���
7DEHO � WHUVHEXW� PHPSHUO LKDWNDQ�

EDKZD�SHPEDQJNLW� OLVWULN�WHQDJD�XDS�\DQJ�
EHUEDKDQ�EDNDU�EDWXEDUD��3/78�EDWXEDUD��
PHQJHOXDUNDQ� HPLVL�HPLVL�62
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630� �6XVSHQGHG� 3DUWLFXODWH� 0DWWHUV��
SDOLQJ� EHVDU� GLEDQGLQJNDQ� GHQJDQ� HPLVL�
HPLVL� SROXWDQ� WHUVHEXW� \DQJ� GLNHOXDUNDQ�
ROHK� SHPEDQJNLW� OLVWULN� \DQJ� EHUEDKDQ�
EDNDU� JDV�PDXSXQ�PLQ\DN�� 3HQJHOXDUDQ�
HPLVL�HPLVL� SROXWDQ� WHUVHEXW� NH� DWPRVSKLU�
G LSHUN L UDNDQ� GDSDW � PHQJDNLEDWNDQ�
SHQFHPDUDQ� OLQJNXQJDQ� \DQJ� ODQJVXQJ�
PDXSXQ� WLGDN� ODQJVXQJ� GDSDW� EHUDNLEDW�
WHUKDGDS�WHUJDQJJXQ\D�HNRVLVWHP�WHUPDVXN�
PDQXVLD�GDQ�OLQJNXQJDQQ\D�

'DPSDN� O LQJNXQJDQ� GDU L � HPLV L�
SROXWDQ� WHUVHEXW� DQWDUD� ODLQ�� HPLVL� 62

��

GLSHUVDODKNDQ� VHEDJDL� VDODK� VDWX� SROXWDQ�
\DQJ�EHUWDQJJXQJ�MDZDE�WHUKDGDS�WHUMDGLQ\D�
KXMDQ�DVDP�\DQJ�GDSDW�PHUXVDN�KXWDQ�GDQ�
WDQDPDQ�� VHUWD� SHQJDVDPDQ� GDQDX� GDQ�
VXQJDL� VHKLQJJD� WDN�PDPSX�PHQRSDQJ�
NHKLGXSDQ� DLU�� (PLVL� 12

;
� PHPSXQ\DL�

NRQWULEXVL�WHUKDGDS�WHUJDQJJXQ\D�HNRVLVWHP�
\DQJ�EHUXSD�VLIDW�NLPLD�DLU�GDQ�WDQDK�\DQJ�
PHQ\HEDENDQ� NHPDWLDQ� KHZDQ� DLU�� VHUWD�
PHQJKDPEDW� SHUWXPEXKDQ� WDQDPDQ��12

;�

MXJD� GDSDW�PHQ\HEDENDQ� SHQ\DNLW� \DQJ�
EHUKXEXQJDQ� GHQJDQ� SHUQDIDVDQ� EDJL�
PDQXVLD�� VHSHUWL� DVWKPD�� HPSKK\VHPD��
GDQ�EURQFKLWLV�SDGD�PDQXVLD��6HPHQWDUD�LWX�
GDPSDN�630�EHUJDQWXQJ�SDGD�MXPODK�GDQ�
NRPSRVLVL�NLPLDQ\D��VHODLQ�GDSDW�EHUGDPSDN�
WHUKDGDS� IXQJVL�SHUQDIDVDQ�PDQXVLD�� MXJD�
GDSDW�EHUSHQJDUXK�WHUKDGDS�WHUJDQJJXQ\D�
SHUWXPEXKDQ�WDQDPDQ����

7DEHO����)DNWRU�(PLVL�GDUL�3HPEDQJNLW
��������������/LVWULN�%HUEDKDQ�%DNDU�)RVLO�

�6HODLQ�PHQJDQGXQJ�SROXWDQ��EDWXEDUD�
MXJD�PHPSXQ\DL�IDNWRU�HPLVL�NDUERQ��&DUERQ�
(PLVVLRQ�)DFWRU��\DQJ�SDOLQJ�WLQJJL�GL�DQWDUD�
IDNWRU� HPLVL� NDUERQ� GDUL� VXPEHU�VXPEHU�
HQHUJL� IRVLO� ODLQQ\D��7LQJJLQ\D� IDNWRU�HPLVL�
NDUERQ�GDUL�EDWXEDUD�PHQJLQGLNDVLNDQ�EDKZD�
SHQJJXQDDQ�EDWXEDUD�MXJD�PHQJHOXDU�NDQ�
HPLVL�JDV�UXPDKNDFD�&2

�
�\DQJ�WLQJJL��)DNWRU�

HPLVL� NDUERQ� EDWXEDUD� ELWXPLQRXV� DGDODK�
�����WRQ�FDUERQ�XQWXN�VHWLDS�7-��7HWD �����

-RXOH�� SURGXNVL� HQHUJL�� VHGDQJNDQ� IDNWRU�
HPLVL� NDUERQ� GDUL� PLQ\DN� GLHVHO� DGDODK�

-HQLV�3HPEDQJNLW�

.RHILVLHQ�(PLVL��WRQ�
7:K�

62
�
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630

3/78�%DWXEDUD����0:

�%DWXEDUD�%XNLW�$VDP ����� ����� ���

�%DWXEDUD�.DOLPDQWDQ ����� ����� ���

3/78�%DWXEDUD����0:

���%DWXEDUD�%XNLW�$VDP ����� ����� ���

���%DWXEDUD�.DOLPDQWDQ ����� ����� ���

3/78��0LQ\DN

���0LQ\DN�EDNDU� ������ ����� ���

����,QGRQHVLD

3HPEDQJNLW�/LVWULN�*DV

��*DV�FRPELQHG�F\FOH�� � ����� �

��*DV�WXUELQH � ����� �

3/7*�0LQ\DN

��0LQ\DN�'LHVHO�� ����� ����� ���

��,QGRQHVLD

*HQ�6HW�'LHVHO

��0LQ\DN�'LHVHO�� ����� ����� ���

��,QGRQHVLD

�6XPEHU�����

6XDUQD��(������
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DWDX� GLSHUJXQDNDQ�� EDWXEDUD� WHUVHEXW�
SHUOX� GLFXFL� DWDX� GLEHUVLKNDQ� WHUOHELK�
GDKXOX���7XMXDQ�XWDPD�GDUL�SURVHV�SHQFXFLDQ�
VHEHOXP� SHPEDNDUDQ� WHUVHEXW� DGDODK�
XQWXN�PHQJXUDQJL� DWDX�PHQJKLODQJNDQ�
NRWRUDQ� WHUXWDPD� NDQGXQJDQ� VXOIXU� \DQJ�
VHFDUD�RUJDQLN�WLGDN�WHULNDW�SDGD�EDWXEDUD��
3HQFXFLDQ� EDWXEDUD� WHUVHEXW� MXJD� GDSDW�
PHPSHUEDLNL� NDQGXQJDQ�SDQDV�� VHKLQJJD�
GDSDW�PHQLQJNDWNDQ�HILVLHQVL�SHPEDQJNLWDQ����
3URVHV� SHPEHUVLKDQ� EDWXEDUD� WHUVHEXW�
VHFDUD�OXDV�GDSDW�PHQJXUDQJL�HPLVL�VXOIXU�
VHFDUD�EHUDUWL�GDUL�SHPEDNDUDQ�EDWXEDUD����

6HFDUD� WUDGLVLRQDO�� WHNQRORJL� SHP�
EHUVLKDQ� EDWXEDUD� VHEHOXP� SHPEDNDUDQ�
WHUVHEXW� WHUGLUL� DWDV� GXD� FDUD�� \DLWX�
SHPEHUVLKDQ�VHFDUD�ILVLN��SK\VLFDO�FOHDQLQJ��
GDQ� SHPEHUVLKDQ� VHFDUD� NLPLD� �FKHPLFDO�
FOHDQLQJ��� 6HPHQWDUD� LWX�� FDUD� EDUX� GDUL�
WHNQRORJL� SHPEHUVLKDQ� EDWXEDUD� WHUVHEXW�
DGDODK�SHPEHUVLKDQ�EDWXEDUD�VHFDUD�ELRORJL�
�ELRORJLFDO� FOHDQLQJ�� \DQJ� EHUNHPEDQJ�
VHMDODQ� GHQJDQ� NHPDMXDQ� WHKQLN�PLNURED�
GDQ�HQ]\P�XQWXN�PHQJHOXDUNDQ�VXOIXU�GDQ�
DEX�GDUL�EDWXEDUD�����6HFDUD�ULQFL�WHNQRORJL�
WHNQRORJL� VHEHOXP� SHPEDNDUDQ� WHUVHEXW�
DGDODK�VHEDJDL�EHULNXW�

�������3K\VLFDO�&OHDQLQJ

3K\VLFDO� FOHDQLQJ� DWDX� SHPEHUVLKDQ�
EDWXEDUD�VHFDUD�ILVLN�VHEHOXP�SHPEDNDUDQ�
GLODNXNDQ� GHQJDQ� FDUD� PHPHFDKNDQ�
EDWXEDUD� NH� GDODP� ERQJNDKDQ� \DQJ�
OHELK� NHFLO�� NHPXGLDQ� EDWXEDUD� WHUVHEXW�
GLSLVDKNDQ� GDUL� NRWRUDQ� VHSHUWL� SDUWLNHO�
SDUWLNHO�WDQDK��EDWX��GDQ�S\ULW�GHQJDQ�FDUD�
GLFXFL�� .RWRUDQ� WHUVHEXW� GDSDW� GLSLVDKNDQ�
GDUL�EDWXEDUD�GLGDVDUNDQ�SDGD�SHUEHGDDQ�
NHUDSDWDQ� DWDX� NDUDNWHULVWLN� ILVLN� ODLQQ\D��
3URVHV� SHPEHUVLKDQ� ILVLN� WHUVHEXW� KDQ\D�
GDSDW�PHPEHUVLKNDQ�EDWXEDUD�GDUL�NRWRUDQ�
\DQJ� VHFDUD� RUJDQLN� DWDX� NLPLD� WLGDN�
WHULNDW� SDGD� EDWXEDUD� VHSHUWL� SDUWLNHO�
WDQDK�� EDWX�� GDQ� S\ULWH� �S\ULWLF� VXOIXU���
0HWRGD� SHPEHUVLKDQ� EDWXEDUD� VHFDUD�
ILVLN� WLGDN�ELVD�PHQJKLODQJNDQ� VXOIXU� \DQJ�
VHFDUD� RUJDQLN� WHULNDW� GHQJDQ� EDWXEDUD��

����� WRQ� NDUERQ� SHU�7-�� GDQ� IDNWRU� HPLVL�
JDV�DODP�DGDODK������WRQ�NDUERQ�SHU�7-����
3HQLQJNDWDQ� HPLVL� JDV� UXPDKNDFD� &2

��

GL� DWPRVILU� GLSHUNLUDNDQ� DNDQ�PHQ\HEDE�
NDQ� WHUMDGLQ\D� SHPDQDVDQ� JOREDO� \DQJ�
EHUGDPSDN�WHUKDGDS�PHOHOHKQ\D�HV�GL�NXWXE�
\DQJ�EHUDNLEDW�WHUKDGDS�QDLNQ\D�SHUPXNDDQ�
ODXW� \DQJ� PHQ\HEDENDQ� EHUNXUDQJQ\D�
OXDV� GDUDWDQ�� KLODQJQ\D� SXODX� NHFLO�� VHUWD�
WHUMDGLQ\D�EDQMLU�GDQ�FXDFD�HNVWULP�����

���� 3(1*(0%$1*$1�7(.12/2*,

����� %$78%$5$�%(56,+�

%HUGDVDUNDQ�GDPSDN� OLQJNXQJDQ�ROHK�
HPLVL�JDV�EXDQJ�GDUL�SHQJJXQDDQ�EDWXEDUD��
GDQ�WLGDN�WHUKLQGDULQ\D�SHPDQIDDWDQ�EDWXEDUD�
XQWXN�PHPHQXKL� NHEXWXKDQ� HQHUJL� \DQJ�
VHPDNLQ�PHQLQJNDW�� SHQHUDSDQ� WHNQRORJL�
SHQJXUDQJDQ�HPLVL�SROXWDQ�GDUL�SHQJJXQDDQ�
EDWXEDUD� WHUVHEXW� SHUOX� GLSHUWLPEDQJNDQ��
7HNQRORJL� WHUVHEXW� ELDVD� GLVHEXW� VHEDJDL�
WHNQRORJL�WHNQRORJL� EDWXEDUD� EHUVLK� DWDX�
&OHDQ�&RDO�7HFKQRORJLHV� �&&7��� �7HNQRORJL�
WHUVHEXW�GDSDW�GLNODVLILNDVLNDQ�EHUGDVDUNDQ�
WLQJNDW� SURVHV� SURGXNVL� HQHUJL� SDGD� VDDW�
SHQHUDSDQQ\D�� \DQJ�PHOLSXWL� WHNQRORJL�
WHNQRORJL�SUHFRPEXVWLRQ�� FRPEXVWLRQ�� GDQ�
SRVW�FRPEXVWLRQ��VHUWD�FRDO�FRQYHUVLRQ�

'DODP�SUHFRPEXVWLRQ�WHFKQRORJLHV��VXOIXU�
GDQ�VHPXD�NRWRUDQ�EDKDQ�SHQFHPDU�GLEXDQJ�
VHEHOXP�EDWXEDUD�GLEDNDU��3DGD�FRPEXVWLRQ�
WHFKQRORJLHV��WHKQLN�WHKQLN�\DQJ�PHQHUDSNDQ�
SHQFHJDKDQ� WHUMDGLQ\D�HPLVL�SROXWDQ�GDODP�
ERLOHU� NHWLND� VHGDQJ� WHUMDGLQ\D� SURVHV�
SHPEDNDUDQ��6HPHQWDUD� LWX�SRVWFRPEXVWLRQ�
WHFKQRORJLHV��JDV�EXDQJ�\DQJ�NH�OXDU�GDUL�ERLOHU�
GLEHUL�SHUODNXDQ�XQWXN�GLNXUDQJL�NDQGXQJDQ�
SROXWDQQ\D��7HUDKLU��FRDO� FRQYHUVLRQ�� \DLWX�
SHQJXEDKDQ� EDWXEDUD� NH� GDODP� EHQWXN�
JDV�DWDX� FDLU� \DQJ�GDSDW� GLEHUVLKNDQ�GDQ�
GLSHUJXQDNDQ�VHEDJDL�EDKDQ�EDNDU�

����� 7HNQRORJL�6HEHOXP�3HPEDNDUDQ

���������3UHFRPEXVWLRQ��

%DWXEDUD�GLNHQDO�VHEDJDL�EDKDQ�EDNDU�
IRVLO�\DQJ�NRWRU��VHKLQJJD�VHEHOXP�GLEDNDU�
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MXJD� WLGDN� ELVD�PHPEXDQJ� QLWURJHQ� GDUL�
EDWXEDUD�� � 3HPEHUVLKDQ� EDWXEDUD� VHFDUD�
ILVLN�GLSHUNLUDNDQ�GDSDW�PHPEXDQJ��������
GDUL�S\ULWLF�VXOIXU�GDQ�VHNLWDU�����GDUL�DEX�
PLQHUDO�GDODP�EDWXEDUD���	�����

6HNDUDQJ�LQL�PDVLK�VHGDQJ�GLNHPEDQJNDQ�
PHWRGD� SHPEHUVLKDQ� EDWXEDUD� VHFDUD�
ILVLN� \DQJ� OHELK�PDMX� \DQJ� OHELK� HILVLHQ���
3HQLQJNDWDQ�HILVLHQVL�GHQJDQ�PHWRGD�EDUX�
WHUVHEXW�GDSDW�GLFDSDL�PHODOXL�SHQJKDQFXUDQ�
EDWXEDUD�PHQMDGL� EXWLUDQ� \DQJ� OHELK�KDOXV�
ODJL�� VHKLQJJD� OHELK�EDQ\DN� ODJL� SLU\WH�GDQ�
NRWRUDQ� ODLQQ\D� GLOHSDVNDQ� GDUL� EDWXEDUD���
3HPDQDVDQ�EDWXEDUD��FRDO�WKHUPDO�WUHDWPHQW��
GDSDW�GLODNXNDQ�XQWXN�PHQJXUDQJL�NDQGXQJDQ�
DLU�GDQ�PHPRGLILNDVL�NDUDNWHULVWLN�SHUPXNDDQ�
XQWXN�PHQJKLQGDUL�UHDEVRUSWLRQ��SHQ\HUDSDQ�
NHPEDOL���3URVHV� WHUVHEXW�GLKDUDSNDQ�GDSDW�
PHPLVDKNDQ�VDPSDL����SHUVHQ�S\ULWLF�VXOIXU�
GDUL�EDWXEDUD�GL�PDVD�GDWDQJ����

�������&KHPLFDO�%LRORJLFDO�&OHDQLQJ

&KHPLFD�ELRORJLFDO� FOHDQLQJ� DGDODK�
SHPEHUVLKDQ�EDWXEDUD�VHFDUD�NLPLD�PDXSXQ�
ELRORJL�\DQJ�GLODNXNDQ�XQWXN�PHQJKLODQJNDQ�
NRWRUDQ�\DQJ�WHULNDW�VHFDUD�RUJDQLN��RUJDQLF�
VXOIXU�� SDGD� EDWXEDUD�� 3HPEHUVLKDQ�
EDWXEDUD� VHFDUD� NLPLD� \DQJ�PHQXQMXNNDQ�
KDVLO�PHQMDQMLNDQ� DGDODK�PROWHQ� FDXVWLF�
OHDFKLQJ��7HKQLN� WHUVHEXW�PHPDNDL� VXDWX�
EDKDQ� NLPLD� QDWULXP� DWDX� NDOLXP� SDQDV�
\DQJ�GDSDW�PHOXPHUNDQ�VXOIXU� GDQ�EDKDQ�
PLQHUDO�ODLQQ\D�GDUL�EDWXEDUD���6HPHQWDUD�LWX�
SHPEHUVLKDQ�EDWXEDUD�VHFDUD�ELRORJL�DGDODK�
VXDWX� FDUD� SHPEHUVLKDQ� EDWXEDUD� GDUL�
NRWRUDQ�RUJDQLF�VXOIXU�GHQJDQ�PHQJJXQDNDQ�
EDNWHUL�DWDX�HQ]\P�XQWXN�´PHPDNDQ´�VXOIXU�
GDODP� EDWXEDUD� WHUVHEXW�� 3DUD� LOPXZDQ�
RSWLPLV�EDKZD�PHQJKLODQJNDQ�VXOIXU�VDPSDL�
��� SHUVHQ� GDSDW�PHPEXDW� NHHNRQRPLDQ�
SHPEHUVLKDQ�EDWXEDUD�VHFDUD�ELRORJL�OHELK�
PHPXQJNLQNDQ�GL�PDVD�GDWDQJ����	���

����� 7HNQRORJL�6HODPD�3URVHV�

��������3HPEDNDUDQ��&RPEXVWLRQ��

3HPEHUVLKDQ� EDWXEDUD� SDGD� VDDW�

SHPEDNDUDQ�PHUXSDNDQ�FDUD�PHQJKLODQJNDQ�
EDKDQ�SHQFHPDU�GDUL�EDWXEDUD�NHWLND�EDWXEDUD�
WHUVHEXW�VHGDQJ�GLEDNDU��+DO� WHUVHEXW�GDSDW�
GLFDSDL�PHODOXL� SHQJHQGDOLDQ� SDUDPHWHU�
SHPEDNDUDQ� VHSHUWL� EDKDQ� EDNDU�� XGDUD�
DWDX� RNVLJHQ�� GDQ� WHPSHUDWXU�� %HEHUDSD�
WHKQLN�GLSHUJXQDNDQ�XQWXN�PHQJKLODQJ�NDQ�
HPLVL�62

�
� DWDX�PHPEDWDVL�12

[
� SDGD�VDDW�

SHPEDNDUDQ�\DQJ�VHFDUD�EHU�VDPDDQ�GDSDW�
MXJD�PHPSHUEDLNL�HILVLHQVL�SDQDV�

������)XUQDFH�6RUEHQW�,QMHFWLRQ��)6,��

)6,�DGDODK�VXDWX�WHNQLN�VHGHUKDQD�XQWXN�
PHQJKLODQJNDQ�VXOIXU�PHODOXL�SHQJLQMHNVLDQ�
EDKDQ� SHQJKLVDS� �VRUEHQW�� VHSHUWL� NDSXU�
NH� GDODP� WXQJNX� �IXUQDFH�� SHPEDNDUDQ�
EDWXEDUD�� VHKLQJJD� KDVLOQ\D� EHUHDNVL�
XQWXN�PHPEHQWXN� FDOVLXP� VXOIDW� �&D62

�
��

\DQJ�NHPXGLDQ�GLNXPSXONDQ�EHUVDPD�DEX�
WHUEDQJ��IO\�DVK��GL�GDODP�DODW�SHQJHQGDOLDQ�
SDUWLNHO�� )6,� GHQJDQ� SHQJLQMHNVLDQ� NDSXU�
WHUVHEXW� GDSDW�PHQJKLODQJNDQ���� VDPSDL�
GHQJDQ�����62

�
����

0DVDODK�XWDPD�GDODP�SHQJHPEDQJDQ�
WHNQRORJL� LQL� VHFDUD� NRPHUVLDO� DQWDUD� ODLQ�
SHQJHORODDQ�MXPODK�UHDNWLI��WLQJJLQ\D�OLPEDK�
DONDOLQH� �VRUEHQ� \DQJ� EHUFDPSXU� GHQJDQ�
DEX��� VHUWD�GDPSDN�GDUL� WDPEDKDQ� MXPODK�
OLPEDK� GDQ� SHUXEDKDQ� NDUDNWHULVWLN� IOXH�
JDV�SDGD�SHUDODWDQ�SHQJHQGDOLDQ�SDUWLNHO��
3HUDODWDQ� WHUVHEXW� GDSDW� GLWLQJNDWNDQ�
XQMXN� NHUMDQ\D� GHQJDQ� PHQJJXQDNDQ�
KXPLGLILFDWLRQ��SHOHPEDEDQ��GDUL�FDPSXUDQ�
IOXH�JDV� GDQ� VRUEHQW�� .HXQWXQJDQ� XWDPD�
FDUD�)6,�DGDODK�UHQGDKQ\D�ELD\D�LQYHVWDVL�
�FDSLWDO�FRVW���\DLWX�VHNLWDU�86�����VDPSDL�86�
�����SHU�NLORZDWW��1DPXQ�ELD\D�NHVHOXUXKDQ�
SHPEXDQJDQ� VXOIXU� GHQJDQ� FDUD� LQL� OHELK�
WLQJJL�GDULSDGD�ELD\D�\DQJ�VDPD�PHODOXL�IOXH�
JDV�GHVXOIXUL]DWLRQ� �)*'��DWDX�FOHDQ� FRDO�
WHFKQRORJ\�ODLQQ\D����

������� $WPRVSKHULF�)OXLGL]HG�%HG

�������������&RPEXVWLRQ��$)%&��

$)%&� DGDODK� VXDWX� WHNQRORJL� \DQJ�
PDMX� XQWXN� ERLOHU� SDGD� VHNWRU� LQGXVWUL�
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�GHQJDQ�NDSDVLWDV�SHPEDQJNLWDQ����VDPSDL�
GHQJDQ� ���0:��� 6HNDUDQJ� LQL� WHNQRORJL�
WHUVHEXW�VHGDQJ�GLNHPEDQJNDQ�XQWXN�ERLOHU�
XWLOLWDV� \DQJ�PHPEDQJNLWNDQ� ��� VDPSDL�
GHQJDQ�����0:��%HEHUDSD�XQLW�WHNQRORJL�LQL�
PDVLK�VHGDQJ�GLNHPEDQJNDQ�GDODP�VNDOD�
GHPRQVWUDVL�GL�$PHULND�6HULNDW�

3 URVHV � LQ L � GDSD W � PHQJXUDQJ L�
SHPEHQWXNDQ�12

[
��GDQ�PHPEXDQJ�VDPSDL����

SHUVHQ�HPLVL�62
�
��1DPXQ�VHEDJDLPDQD�)6,��

$)%&� MXJD�PHQJKDVLONDQ� OLPEDK� WDPEDKDQ�
\DQJ�VXOLW� XQWXN�GLWDQJDQL�GDODP�SHUDODWDQ�
SHQJHQGDOLDQ�SDUWLNHO�\DQJ�DGD��6HPHQWDUD�LWX�
ELD\D�LQYHVWDVL�WHNQRORJL�$)%&�PDVLK�VDQJDW�
PDKDO��\DLWX�VHNLWDU�86�������SHU�NLORZDWW����

������� 3UHVVXUL]HG�)OXLGL]HG�%HG

������������&RPEXVWLRQ��3)%&��

3)%&�PHPSXQ\DL�SULQVLS� \DQJ�VDPD�
GHQJDQ�$)%&��NHFXDOL�ERLOHUQ\D�GLRSHUDVLNDQ�GL�
EDZDK�WHNDQDQ����DWPRVILU��3HQLQJNDWDQ�HQHUJL�
GDUL� JDV� \DQJ�NH� OXDU�GDSDW�PHQJJHUDNDQ�
JDV� WXUELQ�PDXSXQ�VWHDP� WXUELQ�� SRWHQVLDO�
PHQGRURQJ�HILVLHQVL�SHPEDQJNLWDQ� �VDPSDL�
OHELK�GDUL����SHUVHQ�3HQJHPEDQJDQ�V\VWHP�
WHUVHEXW� GHQJDQ�PHQJJXQDNDQ� DGYDQFH�
F\FOH�GLKDUDSNDQ�GDSDW�PHQLQJNDWNDQ�HILVLHQVL�
HQHUJL�GL�DWDV����SHUVHQ���

8QLW� NHFLO�3)%&�FRFRN�GLEDQJXQ�SDGD�
GDHUDK�\DQJ�PHPSXQ\DL�NHWHUEDWDVDQ�UXDQJ�
ORNDVL�GDQ�SHQJDWXUDQ�NRQVWUXNVL��3)%&�PDVLK�
GLNHPEDQJNDQ�GDODP�WDUDI�GHPRQVWUDVL��VHSHUWL�
SHQJHPEDQJDQ�3)%&� GHQJDQ� NDSDVLWDV�
WHUSDVDQJ� DQWDUD� ��� VDPSDL� GHQJDQ� ���
0:�GL�6ZHGLD��6SDQ\RO��GDQ�86$����-HSDQJ�
VXGDK�PXODL�PHPEDQJXQ�3)%&�GHQJDQ�XQLW�
NDSDVLWDV�\DQJ�OHELK�EHVDU�ODJL��\DLWX�����0:H�
GL�.DULWD��GDQ�����0:H�GL�2VDNL����7HNQRORJL�
3)%&� WHUVHEXW� MXJD�GDSDW�GLNDWDNDQ�PDVLK�
WHUKLWXQJ�PDKDO�GHQJDQ�ELD\D�LQYHVWDVL�VHNLWDU�
86�������SHU�NLORZDWW�����

����� 7HNQRORJL�6HVXGDK�3URVHV�

���������3HPEDNDUDQ��3RVWFRPEXVWLRQ��

6HPXD� WHNQRORJL�WHNQRORJL�EDUX�\DQJ�
GLWHUDSNDQ� VHVXGDK� SURVHV� SHPEDNDUDQ�

VHSHUWL�SHPEHUVLKDQ�JDV�XQWXN�PHQJXUDQJL�
HPLVL�HPLVL�62

�
�GDQ�12

[
��VHUWD�SDUWLNHO�GHEX�

�SDGD�EHEHUDSD�NDVXV��VHFDUD�VLPXOWDQ�GDUL�
FHURERQJ�PDVLK� VHGDQJ� GLNHPEDQJNDQ��
7HNQRORJL�WHNQRORJL�EDWXEDUD�EHUVLK�WHUVHEXW�
DQWDUD�ODLQ�VHEDJDL�EHULNXW�

�������)OXH�JDV�'HVXOIXUL]DWLRQ��)*'��

7HKQLN�)*'�PHQJJXQDNDQ�NDSXU�DWDX�
EDWX�NDSXU�VHEDJDL�DONDOLQH�VRUEHQW�XQWXN�
´PHQJJRVRN´�62

��
GDUL�HPLVL�SDGD�XWLOLOLWDV��

3DGD�´)*'�EDVDK´��VRUEHQW�WHUGDSDW�GDODP�
VOXUU\� \DQJ�EHUKXEXQJDQ�GHQJDQ� IOXH�JDV�
GDODP�EHMDQD� UHDNVL�GL�EDJLDQ�EDZDK�DODW�
SHQJHQGDOLDQ� SDUWLNHO�� *DV� \DQJ� EHUVLK�
PHQJDOLU� GDQ� ELDVDQ\D� KDUXV� GLSDQDVNDQ�
NHPEDOL�VHEHOXP�GLOHSDV�NH�DWPRVILU�XQWXN�
PHQJXUDQJL� NDUDW� SDGD� FHURERQJ� GDQ�
PHPSHUROHK� GLVSHUVL� \DQJ� SDOLQJ� KDOXV���
6HPHQWDUD� LWX��SDGD�´)*'�NHULQJ´��EHMDQD�
UHDNVL� GLWHPSDWNDQ�SDGD�EDJLDQ� DWDV� DODW�
SHQJHQGDOL�SDUWLNHO���6OXUU\�NDSXU�PHQJHULQJ�
VHEDJDL�UHDNVL�GHQJDQ�JDV�FHURERQJ�\DQJ�
SDQDV��GDQ�KDVLO�FDLUDQ�GLNXPSXONDQ�SDGD�
EHMDQD� UHDNVL� GDQ� GDODP�DODW� SHQJHQGDOL�
SDUWLNHO�

3HUEDLNDQ� WHKQLN� )*'� VHSHUWL� MHW�
EXEEOLQJ�UHDFWRU�\DQJ�GLSHUJXQDNDQ�GDODP�
SURVHV�&KL\RGD�&7�����XQWXN�GLSHUJXQDNDQ�
GL�ORNDVL�UXDQJ�\DQJ�WHUEDWDV�VXGDK�PHQFDSDL�
���VDPSDL�GHQJDQ����SHUVHQ�SHPEXDQJDQ�
62

�
��%LD\D�LQYHVWDVL�VLVWHP�)*'�LQL�EHUYDULDVL�

DQWDUD�ODLQ�EHUJDQWXQJ�NDQGXQJDQ�VXOIXU�GDQ�
XNXUDQ�ERLOHU��%LD\D�LQYHVWDVL��UHWURILW�SDGD�
SHPEDQJNLW�EHUNDSDVLWDV�����0:��GDUL�)*'�
NRQYHQVLRQDO� GLSHUNLUDNDQ�EHUNLVDU� DQWDUD�
86�����������SHU�NLORZDWW��3HUEDLNDQ�VLVWHP�
LQL�WHODK�PHQJKHPDW����VDPSDL�GHQJDQ����
SHUVHQ�GDUL�ELD\D�LQYHVWDVL�GDQ����VDPSDL�
���SHUVHQ�GDUL�ELD\D�RSHUDVL�GDUL�VLVWHP�)*'�
NRQYHQVLRQDO����

�������5HJHQHUDEOH�)OXH�JDV

����������'HVXOIXUL]DWLRQ�6\VWHPV�

6LVWHP� LQL� PHQJJXQDNDQ� EHUEDJDL�
PDFDP�SULQVLS�ILVLN�GDQ�NLPLD�GDQ�XPXPQ\D�

3HUNHPEDQJDQ�7HNQRORJL�%DWXEDUD�����-�7HN��/LQJ�����������������
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PHPSHUROHK� VXOIXU� KDVLO� VDPSLQJ� �\DQJ�
WHUEXDQJ�� VHEDJDL� NRQVHQWUDW� 62

�
�� DVDP�

VXOIXU�� DWDX� HOHPHQ� VXOIXU�� 3HPDQIDDWDQ�
KDVLO�VDPSLQJ�62

�
��WHUVHEXW�VHEDJLDQ�GDSDW�

GLNRQSHQVDVLNDQ� XQWXN� WLQJJLQ\D� ELD\D�
LQYHVWDVL��GDUL�UHJHQHUDEOH�)*'���.HXQWXQJDQ�
XWDPD�GDUL�V\VWHP�LQL�DGDODK�WLGDN�DGDQ\D�
SURGXNVL�OLPEDK�GDQ�VHGLNLW�OLPEDK�FDLU��VHUWD�
VHGLNLWQ\D�EDKDQ�SHQJKLVDS��VRUEHQW��\DQJ�
GLEXWXKNDQ��0HVNLSXQ��SURVHV�WHUVHEXW�GDSDW�
PHQFDSDL�HILVLHQVL�SHPEXDQJDQ�62

��
VDPSDL�

���SHUVHQ��WDSL�V\VWHP�WHUVHEXW�PHPHUOXNDQ�
ELD\D�NDSLWDO�DWDX�LQYHVWDVL�\DQJ�WLQJJL��\DLWX�
���VDPSDL����SHUVHQ� OHELK�WLQJJL�GDULSDGD�
ELD\D�V\VWHP�)*'�NRQYHQVLRQDO����

�
������� 6HOHFWLYH�&DWDO\WLF�5HGXFWLRQ�

��������������6&5��

7HNQLN� LQL� PHQMDGL� SXVDW� SHUKDWLDQ�
VHEDJLDQ�EHVDU�SHQHOLWLDQ�GDQ�GHPRQVWUDVL�
SHQJHQGDOLDQ� 12

[
� VHWHODK� SHPEDNDUDQ��

7HKQLN� LQL� PHPSHUJXQDNDQ� DPPRQLD��
VHEDJDL� ]DW� SHQJXUDQJ� �UHGXFLQJ� DJHQW��
\DQJ�GLLQMHNVLNDQ�NH�DOLUDQ�JDV�GL�FHURERQJ�
GDODP� VXDWX� NDWDOLVW� DQWDUD� ERLOHU� GDQ�
SHPDQDV�XGDUD���7HKQLN�6&5�WHUVHEXW�GDSDW�
PHQJXUDQJL� HPLVL�12
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� GL� DWDV� ��� VDPSDL�

GHQJDQ����SHUVHQ��3HPDVDQJDQ�6&5�SDGD�
3/78�EDWXEDUD�GL�-HSDQJ�GDQ�(URSD�GDSDW�
PHPEXDQJ����VDPSDL����SHUVHQ�GDUL�12
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GDQ�PHQLQJJDONDQ� UHVLGX� HPLVL� DPPRQLD�
OHELK�NHFLO�GDUL���SSP��%LD\D�LQYHVWDVL�V\VWHP�
LQL�GL�(URSD�GLSHUNLUDNDQ�UDWD�UDWD�86������
SHU� NLORZDWW�� %LD\D� WHUVHEXW� UHODWLI� VDPD�
GHQJDQ� SHUNLUDDQ� (35,� �(OHFWULF� 3RZHU�
5HVHDUFK�,QVWLWXWH��GL�$PHULND�6HULNDW��\DLWX�
DQWDUD�86������ VDPSDL� GHQJDQ�86������
SHU� NLORZDWW��6HPHQWDUD� LWX�� ELD\D�RSHUDVL�
V\VWHP�6&5� GL�$PHULND�6HULNDW�PDXSXQ�
-HSDQJ�GLSHUNLUDNDQ�DQWDU� ���� VDPSDL� ����
FHQW�GROODU�SHU�NLORZDWW�KRXU����

������.RQYHUVL�%DWXEDUD�

7HNQRORJL� EDWXEDUD� EHUVLK� ODLQQ\D�
DGDODK� WHNQRORJL� NRQYHUVL� EDWXEDUD� \DQJ�
PHQJXEDK� WHUOHELK� GDKXOX� EDWXEDUD� GDUL�

EHQWXN� SDGDW� NH� EHQWXN� ODLQQ\D� VHSHUWL�
JDV�� PDXSXQ� FDLU�� 7HNQRORJL�WHNQRORJL�
WHUVHEXW� PDVLK� GDODP� WDUDI� SHUFREDDQ�
GDQ� SHQJHPEDQJDQ�� 7HNQRORJL�WHNQRORJL�
SHQJHPEDQJDQ�SURVHV� NRQYHUVL� EDWXEDUD�
WHUVHEXW�DQWDUD�ODLQ�VHEDJDL�EHULNXW�

�������� ,QWHJUDWHG�*DVLILFDWLRQ

���������� &RPELQHG�&\FOH��,*&&��

,*&&�PHUXSDNDQ�WHNQRORJL�SHPEDQJNLW�
OLVWULN� EDWXEDUD� \DQJ� UDPDK� OLQJNXQJDQ��
7HNQRORJL� WHUVHEXW�PHUXSDNDQ� NRPELQDVL�
JDVLILNDVL� EDWXEDUD� \DQJ� WHULQWHJUDVL� \DQJ�
PHUXSDNDQ� SDGXDQ� GXD� WDKDSDQ� SURVHV��
\DLWX� WHNQRORJL� JDVLILNDVL� EDWXEDUD� �FRDO�
JDVLILFDWLRQ�� \DQJ�PHQJJXQDNDQ�EDWXEDUD�
XQWXN�PHPEXDW�JDV�VLQWHWLV� �V\QJDV���GDQ�
WHNQRORJL�FRPELQHG�F\FOH�\DQJ�PHUXSDNDQ�
PHWKRGH�SDOLQJ�HILVLHQ�XQWXN�PHPSURGXNVL�
O LVWU LN�� 3HUWDPD�� JDVLI LNDVL� EDWXEDUD�
PHQJXEDK�EDWXEDUD�NH�EHQWXN�JDV�PHODOXL�
RNVLGDVL� SDUVLDO�� *DV� WHUVHEXW� GLNHQDO�
VHEDJDL�JDV�VLQWHVLV�DWDX�V\QJDV�\DQJ�WHUGLUL�
DWDV�NDUERQ�PRQRNVLGD��&2��GDQ�K\GURJHQ��
*DV� WHUVHEXW� GLGLQJLQNDQ� � GDQ� NRPSRQHQ�
\DQJ�WLGDN�GLLQJLQNDQ�VHSHUWL�NDUERQ�GLRNVLGD�
�&2

�
��VHUWD�VXOIXU�GLEXDQJ
3DGD� WDKDSDQ�NHGXD��JDV�\DQJ� WHODK�

EHUVLK�GDUL�NRWRUDQ�WHUVHEXW�GLEDNDU�GDODP�
JDV�WXUELQH�NRQYHQVLRQDO�XQWXN�PHPSURGXNVL�
HQHUJL� OLVWULN�� GDQ� JDV� EXDQJ� SDQDV� \DQJ�
GLSHUROHK�GLSHUJXQD�NDQ�XQWXN�PHQGLGLKNDQ�
DLU�� VHKLQJJD� GLSHUROHK� XDS� XQWXN� WXUELQH�
XDS� \DQJ� MXJD� PHPSURGXNVL� HQHUJL�
OLVWULN�� 6HFDUD� XPXP� ,*&&�PHPSXQ\DL�
EHEHUDSD� NHXQWXQJDQ�� DQWDUD� ODLQ�� GDSDW�
PHQLQJNDWNDQ� HILVLHQVL� SDQDV� KDPSLU� ���
SHUVHQ� \DQJ� EHUDNLEDW� SDGD� SHQJKHPDW�
DQ� SDVRNDQ� EDKDQ� EDNDU� GDQ� UHQGDKQ\D�
HPLVL�SROXWDQ�62
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�
�� VHUWD� EHUNXUDQJQ\D�

SURGXNVL� OLPEDK� SDGDW�� 2OHK� NDUHQD� LWX��
,*&&�GDSDW�PHQJXUDQJL�VDPSDL����SHUVHQ�
VXOIXU�� GDQ� HPLVL� 12[� VDPSDL� GL� EDZDK�
��SSP�����

%HEHUDSD�XQLW�GHPRQWUDVL�GDUL� ,*&&��
VHEDJLDQ� EHVDU� EHUNDSDVLWDV� ����0:H��
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VXGDK� EHURSHUDVL� GL� (URSD� GDQ�$PHULND�
6HULNDW��\DLWX�,*&&�\DQJ�EHUNDSDVLWDV�����
0:H� GL� %XJJHQXP��%HODQGD� \DQJ�PXODL�
EHURSHUDVL� SDGD� WDKXQ� ����� GDQ� ,*&&�
\DQJ�EHUNDSDVLWDV�����0:H�GL�3XHUWROODQR��
6SDQ\RO�� 6HPHQWDUD� LWX� ,*&&� SODQW� GL��
$PHULND�6HULNDW�WHUGDSDW�GL�:DEDVK�5LYHU��
,QGLDQD��3RON�3RZHU�GHNDW�7DPSD��)ORULGD��
GDQ�3LQRQ�3LQH��1HYDGD�����6NDOD�GHPRQWUDVL�
XQLW�,*&&�SODQW� ODLQQ\D�GL�$PHULND�6HULNDW�
DGDODK� ,*&&�\DQJ� EHUNDSDVLWDV� ����0:�
GL�&RRO�:DWHU��&DOLIRUQLD�\DQJ�WHODK�VHOHVDL�
GLEDQJXQ� VHMDN� WDKXQ� ����� ���� 6HODLQ� LWX��
VHMDN�6HSWHPEHU������-HSDQJ�MXJD�VXGDK�
PHQJRSHUDVLNDQ�XQLW�GHPRQWUDVL�,*&&�\DQJ�
EHUNDSDVLWDV�����0:�GL�1DNDVR����

%HUGDVDUNDQ� 86� &RDO�� $PHULFDQ�
(QHUJ\�5HYLHZ� ������ ELD\D� LQYHVWDVL� GDUL�
,*&&� WHUVHEXW�PDVLK�PDKDO�� GLSHUNLUDNDQ�
PHQFDSDL� 86����� MXWD� SHU� PHJDZDWW�
NDSDVLWDV�� GLEDQGLQJNDQ� GHQJDQ� ELD\D�
LQYHVWDVL�XQWXN�SHPEDQJNLW�OLVWULN�EDWXEDUD�
NRQYHQVLRQDO� \DQJ� KDQ\D�86���� MXWD� SHU�
PHJDZDWW�NDSDVLWDV�������3HUNLUDDQ�WHUVHEXW�
WLGDN� EHUEHGD�GHQJDQ�SHUNLUDDQ�(OHFWULFDO�
3RZHU�5HVHDUFK�,QVWLWXWH���(35,��GL�$PHULND�
6HULNDW��\DLWX�86�������SHU�NLORZDWW������

�������� ,QWHJUDWHG�*DVLILFDWLRQ�)XHO�&HOO� �

� �,*)&�
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7HNQRORJL�LQL�PHQJJXQDNDQ�JDV�VLQWHWLV�

�V\QJDV��\DQJ�GLSURGXNVL�ROHK�JDVLILHU�XQWXN�
PHQJJHUDNDQ�PROWHQ� FDUERQDWH� IXHO� FHOO�
XQWXN�WXUELQH�SHPEDNDUDQ��VHKLQJJD�PDPSX�
EHUSRWHQVL�PHQLQJNDWNDQ�VHOXUXK�HILVLHQVL�GL�
DWDV����SHUVHQ��%HUVDPD�JDV�SHPEDNDUDQ�
SDQDV� \DQJ� EHUVLK�� SHUSDGXDQ� NLPLD� GDQ�
SDQDV�\DQJ�RSUWLPDO�GDUL�IXHO�FHOO�GDQ�FDWDO\WLF�
JDVLILHU� GDSDW� PHQLQJNDWNDQ� HILVLHQVL�
SHPEDQJNLWDQ�OHELK�WLQJJL�ODJL�EDKNDQ�ELVD�
PHQFDSDL� OHELK�GDUL����VDPSDL�GHQJDQ����
SHUVHQ���2OHK�NDUHQD�LWX��WHNQRORJL�WHUVHEXW�
DNDQ�PHPHUOXNDQ� JDVLILFDWLRQ� GDQ� SHP�
EHUVLKDQ�JDV�SDGD�WHPSHUDWXUH�PHQGHNDWL�
WHPSHUDWXUH�SHQJRSHUDVLDQ�������R�)�����R�
&�� GDUL�PROWHQ� FDUERQDWH� ����7HNQRORJL� LQL�
PDVLK�GDODP�VNDOD�SLORW�SODQW�VHSHUWL�\DQJ�

GLODNXNDQ� ROHK�:DNDPDWVX� /DERUDWRU\��
7HFKQRORJ\�'HYHORSPHQW�&HQWHU�RI�(OHFWULF�
3RZHU�'HYHORSPHQW�&R��/WG���GL�-HSDQJ������
%LD\D�LQYHVWDVL�,*)&�WHUVHEXW�GLSHUNLUDNDQ�
DQWDUD�86�������VDPSDL�GHQJDQ�86�������
SHU�NLORZDWW�����

���� .(6,038/$1

�� .HEXWXKDQ� HQHUJL� GDUL� WDKXQ� NH�
WDKXQ�VHPDNLQ�PHQLQJNDW���6HEDJLDQ�EHVDU�
GDUL� NHEXWXKDQ� HQHUJL� WHUVHEXW� GLSHQXKL�
ROHK�PLQ\DN�� VHGDQJNDQ� VLVDQ\D�GLSHQXKL�
ROHK�VXPEHU�HQHUJL�ODLQQ\D�\DLWX�EDWXEDUD��
ELRPDVD��JDV�DODP��WHQDJD�DLU��GDQ�SDQDV�
EXPL��

�� %HUGDVDUNDQ�NHWHUVHGLDDQ�VXPEHU�Q\D��
EDWXEDUD�PHUXSDNDQ�VXPEHU�HQHUJL�\DQJ�
SDOLQJ� SRWHQVLDO� XQWXN�PHQJJDQWLNDQ�
SHUDQDQ�PLQ\DN�VHEDJDL�VXPEHU�HQHUJL�
\DQJ�XWDPD�XQWXN�SHPEDQJNLW�OLVWULN�GDQ�
VHNWRU�LQGXVWUL�

�� 6HPDNLQ�PHQLQJNDWQ\D� SHQJJXQDDQ�
EDWXEDUD� GLSHUN L UDNDQ� DNDQ� PH�
Q\HEDENDQ� VHPDNLQ� PHQLQJNDW� SXOD�
HPLVL�SROXWDQ��EDKDQ�SHQFHPDU��VHSHUWL�
62
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�� GDQ� SDUWLNHO� GHEX��PDXSXQ�

HPLVL� JDV� UXPDKNDFD�&2
�
� \DQJ� GDSDW�

EHUGDPSDN�QHJDWLI�WHUKDGDS�OLQJNXQJDQ��
\DQJ�PHOLSXWL�DQWDUD� ODLQ� WHUJDQJJXQ\D�
NHVHKD WDQ � PDQXV LD � � NH UXVDNDQ�
HNRVLVWHP��GDQ�SHPDQDVDQ�JOREDO��JOREDO�
ZDUPLQJ��

�� 3HQJHPEDQJDQ� WHNQRORJL� EDWXEDUD�
EHUVLK� �&OHDQ� &RDO� 7HFKQRORJLHV��
GDODP� SHPDQIDDWDQ� EDWXEDUD� SHUOX�
GLSHUWLPEDQJNDQ��VHKLQJJD�VXPEHU�HQHUJL�
EDWXEDUD� GDSDW� GLPDQIDDWNDQ� VHFDUD�
RSWLPDO� SDGD�PDVD�PHQGDWDQJ� WDQSD�
NHNKDZDWLUDQ� WHUMDGLQ\D� SHQLQJNDWDQ�
HPLVL�SROXWDQ�GDQ�JDV�UXPDKNDFD�\DQJ�
EHUGDPSDN�QHJDWLI�WHUKDGDS�OLQJNXQJDQ����

�� 6HEDJLDQ� EHVDU� GDUL� WDQWDQJDQ� GDUL�
SHQJHPEDQJDQ�WHNQRORJL�EDWXEDUD�EHUVLK�
WHUOHWDN� SDGD� NRPHUVLDOLVDVL� WHNQRORJL�

3HUNHPEDQJDQ�7HNQRORJL�%DWXEDUD�����-�7HN��/LQJ�����������������
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WHUVHEXW��VHKLQJJD�SHQJJXQDDQ�EDWXEDUD�
PDVLK� WHWDS� GDSDW� EHUVDLQJ� VHFDUD�
HNRQRPL�PHVNLSXQ� KDUXV� GLNHOXDUNDQ�
ELD\D�XQWXN�PHQJKLODQJNDQ�HPLVL�SROXWDQ�
PDXSXQ�HPLVL�JDV�UXPDKNDFD�
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&HQWHU� IRU� 'DWD� DQG� ,QIRUPDWLRQ� RQ�
(QHUJ\�DQG�0LQHUDO�5HVRXUFHV��0LQLVWU\�
(QHUJ\�DQG�0LQHUDO�5HVRXUFHV�
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,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���&OHDQ�
&RDO�&HQWHU��/RQGRQ��8.���ZZZ�LHD�FRDO�
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��� 7RUUHQV�� ,�0�� ��������'HYHORSLQJ�&OHDQ�
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$XJXVW�������9ROXPH�����1XPEHU���
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����������� 3HWURPLQGR�� $VRVLDVL�
3HUWDPEDQJDQ�%DWXEDUD�,QGRQHVLD�

��� ���������� �������� (QYLURQPHQWDO� ,PSDFWV�
RI�(QHUJ\�6WUDWHJLHV�IRU�,QGRQHVLD��)LQDO�
6XPPDU\�5HSRUW�� ,QGRQHVLDQ�*HUPDQ�
5HVHDUFK� 3URMHFW�� %DGDQ� 3HQJNDMLDQ�
GDQ� 3HQHUDSDQ� 7HNQRORJL� �%337�� ±�
)RUVFKXQJV]HQWUXP� -XHOLFK� *PE+�
�.)$���0D\������

��� �����������������*UHHQKRXVH�*DV�,QYHQWRU\�
:RUNERRN� � � 5HYLVHG� ����� ,3&&�
*XLGHOLQHV� IRU� 1DWLRQDO� *UHHQKRXVH�
*DV� ,QYHQWRULHV�� 9ROXPH� ��� (GLWHG� E\�
-�7��+RXJKWRQ��/�*�0HLUD�)LOKR��%��/LP��
.��7UHDQWRQ��,��0DPDW\��<��%RQGXNL��'�-��
*ULJJV�DQG�%�$��&DOODQGHU�

��� 6SHLJKW�� -�*�� �������� � 7KH�&KHPLVWU\�
DQG�7HFKQRORJ\�RI�&RDO��&'�	�:� ,QF���
/DUDPLH��:\RPLQJ�86$�� ,6%1��������
�������

��� 6LPHQWR�� 1�� �������� � ,*&&� 3RZHU�
*HQHUDWLRQ���ZZZ�FFVG�EL]���

��� KWWS���VDQJIXHKUHU�EORJVSRW�FRP�
����KWWS���JR�DODP�ZRUGSUHVV�FRP
����'DOWRQ��6���������&RVW�&RPSDULVRQ�,*&&�

DQG�$GYDQFHG�&RDO���(35,��(OHFWULF�3RZHU�
5HVHDUFK� ,QVWLWXWH�� ,QF���5RXQGWDEOH�RQ�
'HSOR\LQJ�$GYDQFHG�&OHDQ�&RDO�3ODQWV��
-XO\����������

����6RWRRND��0�� ������ &RDO� *DVLILFDWLRQ�
7HFKQRORJ\��,,��&RDO�(QHUJ\�$SSOLFDWLRQ�IRU�
*DV��/LTXLG�DQG�(OHFWULFLW\��($*/(���7KH�
-DSDQ�,QVWLWXWH�RI�(QHUJ\��9RO�����1R������
1RYHPEHU������

����*URO�� (�� -��'L3LHWUR�� -�+�-�6��7KLMVVHQ��
:�6XUGRYDO��+��4XHGHQIHOG�� ������7KH�
%HQHILWV�RI�62)&��6ROLG�2[LGH�)XHO�&HOO��
IRU�&RDO�%DVHG�3RZHU�*HQHUDWLRQ��1DWLRQDO�
(QHUJ\�7HFKQRORJ\�/DERUDWRU\��1(7/���2FW��
�����������ZZZ�QHWO�GRH�JRY���
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