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6LVWHP� SHQDPEDQJDQ� \DQJ� GLJXQDNDQ� 37�� 6HPHQ� ,QGRQHVLD�� 7%.� DGDODK� VLVWHP� WDPEDQJ� WHUEXNDGHQJDQ� WDUJHW�
SURGXNVL� SHQDPEDQJDQ� EDWXJDPSLQJ� VHEHVDU� ������ WRQ�MDP� GDODP� �� VKLI� NHUMD�� $ODW� JDOL� PXDW� PHQJJXQDNDQ�
H[FDYDWRU� .RPDWVX� 3&� ����/&�� $ODW� DQJNXW� PHQJJXQDNDQ� GXPS� WUXFN� 6FDQLD� 3� ���� GDQ� 4XHVWHU� &:(� �����
3HQHOLWLDQ�GLODNXNDQ�SDGD���EORN�SHQDPEDQJDQ�\DLWX�EORN�9����;����=����GDQ�4���GHQJDQ�ZDNWX�NHUMD�WHUVHGLD����
MDP�GDODP���VKLII�NHUMD��%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ��SURGXNWLYLWDV�DODW�JDOL�PXDW�.RPDWVX�3&�����/&�XQWXN�EORN�
9����;����=����GDQ�4���VHEHVDU�������� WRQ�MDP��������WRQ�MDP�������� WRQ�MDP��GDQ������� WRQ�MDP��3URGXNWLYLWDV�
DODW�JDOL�PXDW�VHEHVDU��������WRQ�MDP�VXGDK�PHQFDSDL�WDUJHW�SURGXNVL��6HGDQJNDQ�SURGXNWLYLWDV�DODW�DQJNXW�6FDQLD�3�
����GDQ�4XHVWHU�&:(�����SDGD�EORN�9����=����;����GDQ�4����GHQJDQ�WRWDO�VHEHVDU��������WRQ�MDP�VHKLQJJD�EHOXP�
PHQFDSDL� WDUJHW� SURGXNVL�� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GLGDSDWNDQ� IDNWRU� \DQJ� PHQ\HEDENDQ� WLGDN� WHUFDSDLQ\D�
WDUJHW�SURGXNVL�DODW�DQJNXW�NDUHQD�ODPDQ\D�ZDNWX�HGDU��/DPDQ\D�ZDNWX�HGDU�GLVHEDENDQ�DQWDUD�ODLQ�NDUHQD�DGDQ\D�
ZDNWX� WXQJJX� VHEHOXP� PDQXYHU� XQWXN� GXPSLQJ�� ODPDQ\D� ZDNWX� XQWXN� PDQXYHU� GXPSLQJ�� GXPSLQJ� PDWHULDO�
EHUJDQWLDQ�DQWDU�GXPS� WUXFN�� � DQWULDQ�SDGD� ORDGLQJ�SRLQW�GDQ� ODPDQ\D�ZDNWX�PDQXYHU�GL� ORDGLQJ�SRLQW��6HKLQJJD�
XQWXN�PHQFDSDL�WDUJHW�SURGXNVL�KDUXV�GLODNXNDQ�RSWLPDVL�XQWXN�PLQLPDONDQ�KDPEDWDQ�WHUVHEXW�VHKLQJJD�ZDNWX�HGDU�
DODW�DQJNXW�GDSDW�GLSHUVLQJNDW� 6HWHODK�GLODNXNDQ�RSWLPDVL�GLGDSDWNDQ�SURGXNWLYLWDV�DODW�DQJNXW�6FDQLD�3�����GDQ�
4XHVWHU�&:(�����XQWXN�EORN�9����=����;����GDQ�4���PDVLQJ�PDVLQJ�VHEHVDU�������WRQ�MDP��������WRQ�MDP��������
WRQ�MDP�� GDQ� ������ WRQ�MDP� GHQJDQ� WRWDO� SURGXNWLYLWDV� DODW� DQJNXW� NHVHOXUXKDQ� VHEHVDU� ������� WRQ�MDP� VHKLQJJD�
WDUJHW�SURGXNVL�GDSDW�GLFDSDL�

.DWD�NXQFL��DODW�JDOL�PXDW��DODW�DQJNXW��EDWXJDPSLQJ��RSWLPDVL��ZDNWX�HGDU

3(1'$+8/8$1

37��6HPHQ�,QGRQHVLD��SHUVHUR��7EN�PHUXSDNDQ�VDODK�
VDWX�SHUXVDKDDQ�%DGDQ�8VDKD�0LOLN�1HJDUD��%801��
\DQJ�EHUJHUDN�GL�ELGDQJ�LQGXVWUL�VHPHQ�QDVLRQDO�GDQ�
PHPEXND� SHQDPEDQJDQ� EDWXJDPSLQJ� �&D&2���
GHQJDQ� PHWRGH� WDPEDQJ� WHUEXND� DWDX� ELVD� GLNHQDO�
GHQJDQ�LVWLODK�VXUIDFH�PLQLQJ�

0HWRGH� WDPEDQJ� WHUEXND� DGDODK� 3HQDPEDQJDQ� \DQJ�
VHJDOD� DNWLYLWDV� SHQDPEDQJDQQ\D� GLODNXNDQ� � GLDWDV�
DWDX� UHODWLI� GHNDW� GHQJDQ� � SHUPXNDDQ� EXPL� GDQ�
WHPSDW�NHUMDQ\D�EHUKXEXQJDQ�ODQJVXQJ�GHQJDQ�XGDUD�
EHEDV� �1XUKDNLP�� ������� %HGDVDUNDQ� OHWDN� HQGDSDQ�
\DQJ� GLJDOL� 37�� 6HPHQ� ,QGRQHVLD� PHQJJXQNDQ� WLSH�
SHQDPEDQJDQ� VLGH� KLOO� TXDU\� GLPDQD� VLVWHP�
SDQDPEDQJDQ� LQL� VDQJDWODK� EHUSHQJDUXK� XQWXN�
PHQXQMDQJ� NHEXWXKDQ� SURGXNVL� GDQ� WDUJHW� SURGXNVL�
\DQJ�KDUXV�GLFDSDL�

.HJLDWDQ� 3HQDPEDQJDQ� GL� 37�� 6HPHQ� ,QGRQHVLD�
WHUGLUL� GDUL� NHJLDWDQ� SHPERQJNDUDQ� PDWHULDO��
SHPXDWDQ� GDQ� SHQJDQJNXWDQ� PDWHULDO� PHQXMX� NH�
ORNDVL� SHQJRODKDQ �6DUL GNN�� ������� 3DGD� NHJLDWDQ�
SHQDPEDQJDQ� WHUGDSDW� EHEHUDSD� SHUPDVDODKDQ� \DQJ�
PXQJNLQ� WHUMDGL�� EDLN� SDGD� WDKDSDQ� SHPXDWDQ�

PDXSXQ�SHQJDQJNXWDQ��3HUPDVDODKDQ�WHUVHEXW�DQWDUD�
ODLQ� SHUPDVDODKDQ� SDGD� IURQW SHQDPEDQJDQ��
SHUPDVDODKDQ� SDGD� MDODQ� DQJNXW�� GDQ� SHUPDVDODKDQ�
ZDNWX� NHUMD� HIHNWLI�� %HUGDVDUNDQ� PDVDODK�PDVDODK�
GLDWDV��GDSDW�GLNHWDKXL�EDKZD�SHUDODWDQ�SURGXNWLYLWDV�
RSHUDVL� SHQDPEDQJDQ� VDQJDW� EHUSHQJDUXK� XQWXN�
PHQXQMDQJ� WDUJHW� SURGXNVL�� 7DUJHW� SURGXNVL� \DQJ�
GLWHWDSNDQ� ROHK� 37�� 6HPHQ� ,QGRQHVLD� DGDODK� �������
7RQ�MDP�XQWXN�VKLI���NHUMD��

'HQJDQ� EHEHUDSD� SHUPDVDODKDQ� GL� DWDV� PDND� IRNXV�
SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJDWDVL� SHUPDVDODKDQ�
\DQJ�GDSDW�WHUMDGL�GDQ�PHPEHULNDQ�UHNRPHQGDVL�DJDU�
SURGXNWLYLWDV� SHUDODWDQ� SHQDPEDQJDQ� GDSDW� RSWLPDO��
.DUHQD� SHQWLQJQ\D SURGXNWLYLWDV� SHUDODWDQ� XQWXN�
PHQFDSDL� WDUJHW� SURGXNVL� PDND� SHUOX� GLODNXNDQ�
DQDOLVLV�SURGXNWLYLWDV�DODW�JDOL�PXDW�GDQ�DODW�DQJNXW�

7,1-$8$1�3867$.$

)DNWRU�3HQJHPEDQJDQ��6ZHOO�)DFWRU�

0DNVXG� SHQJHPEDQJDQ� PDWHULDO� \DLWX� SHUXEDKDQ�
YROXPH� DSDELOD� PDWHULDO� � GLJDQJJX� GDUL� EHQWXN�
DVOLQ\D �3URGMRVXPDUWR�� ������� 8QWXN� PHQ\DWDNDQ�



IDNWRU�SHQJHPEDQJDQ�YROXPH�PDWHULDO��VZHOO�IDFWRU�
GDSDW�GLOLKDW�SDGD�WDEHO�GLEDZDK�LQL�

7DEHO� ��� )DNWRU� 3HQJHPEDQJDQ� 9ROXPH� 0DWHULDO�
�6ZHOO�)DFWRU�

)DNWRU�3HQJLVLDQ�0DQJNXN��%XFNHW�)LOO�)DFWRU�

)DNWRU� SHQJLVLDQ� �ILOO� IDFWRU�� PHUXSDNDQ
SHUEDQGLQJDQ DQWDUD� NDSDVLWDV� Q\DWD� PDWHULDO� \DQJ�
PDVXN� NHGDODP� PDQJNXN� GHQJDQ� NDSDVLWDV� WHRULWLV�
GDUL�DODW�JDOL�PXDW� WHUVHEXW GLQ\DWDNDQ�GDODP�SHUVHQ�
��� �)DQDQL�GNN���������

8QWXN�PHQJHWDKXL� VSHVLILNDVL� DODW� JDOL�PXDW�EXFNHW�
ILOO� IDFWRU� GDSDW� GLOLKDW� SDGD� IDNWRU� SHQJLVLDQ� �ILOO�
IDFWRU� GLEDZDK�LQL�

7DEHO� ��� )DNWRU� 3HQJLVLDQ� 0DQJNXN� �%XFNHW� )LOO�
)DFWRU�

%HUGDVDUNDQ��)DQDQL�GNN�������� �

�����������������������������������������������������������

.HWHUDQJDQ�
)I  �)DNWRU�SHQJLVLDQ�EXFNHW
9Q �9ROXPH�Q\DWD��P��
9W  �9ROXPH�WLRULWLV �P��

(ILVLHQVL.HUMD

(ILVLHQVL� NHUMD� DGDODK� SHUEDQGLQJDQ� ZDNWX� NHUMD�
HIHNWLI� GHQJDQ� ZDNWX� NHUMD� \DQJ� WHUVHGLD� \DQJ�
GLQ\DWDNDQ�GDODP�SHUVHQ��:DNWX�NHUMD�HIHNWLI�DGDODK�
ZDNWX� NHUMD� \DQJ�GLJXQDNDQ�XQWXN�PHODNXNDQ�NHUMD�
DWDX�ZDNWX�NHUMD�\DQJ�WHUVHGLD�\DQJ�VXGDK�GLNXUDQJL�
GHQJDQ� ZDNWX� KDPEDWDQ� NHUMD� �,FKVDQQXGLQ GNN���
������

$GDSXQ�SHUVDPDDQQ\D�VHEDJDL�EHULNXW�

:NH  �:NW�± :KW�������������������������������������������������������

(.  � [����� �����������������������������������������������������

.HWHUDQJDQ��

:NH  �:DNWX�NHUMD�HIHNWLI��PHQLW���

(.  �:DNWX�HGDU�DODW�DQJNXW��PHQLW���

:NW  �:DNWX�NHUMD�WHUVHGLD��PHQLW��

:KW  �:DNWX�KDPEDWDQ��PHQLW��

(IHVLHQVL� NHUMD� GDSDW� GLKLWXQJ� EHUGDVDUNDQ� ZDNWX�
NHUMD� HIHNWLI�� ZDNWX� UHSDLU� GDQ� ZDNWX� VWDQGE\�
%HULNXW�PHUXSDNDQ�KDVLO�SHQLODLDQ HIHVLHQVL�NHUMD�DODW�
PHNDQLV�

7DEHO���� (IHVLHQVL�.HUMD��$ODW�0HNDQLV

8QWXN�PHQJHWDKXL�OD\DN�WLGDNQ\D�VXDWX�DODW�PHNDQLV�
GDODP�NHJLDWDQ�SURGXNVL�GDSDW�GLOLKDW�GDUL�NHVHGLDDQ�
DODW� WHUVHEXW� �3URGMRVXPDUWR� ������ 'HQJDQ�
PHPDNDL�WLQJNDW�NHWHUVHGLDDQ�GDQ�SHPDNDLDQ�HIHNWLI�
DODW�PDND� GLNHWDKXL� VHMDXK�PDQD� HILVLHQVL� DODW� \DQJ�
WHODK�EHURSHUDVL��\DLWX��

3HQJJXQDDQ�HIHNWLI �HIIHFWLYH�XWLOL]DWLRQ��

)DNWRU� \DQJ� PHQXQMXNNDQ� EHUDSD� SHUVHQ� VHOXUXK�
ZDNWX� NHUMD� \DQJ� WHUVHGLD� GDSDW� GLPDQIDDWNDQ� XQWXN�
EHNHUMD� 3HQJJXQDDQ� HIHNWLI� GDDW� GLSHUROHK� GHQJDQ�
UXPXV �3URGMRVXPDUWR� ������

(8� � [��������������������������������������������������������

.HWHUDQJDQ��
:  :RUNLQJ�KRXUV��MXPODK�MDP�NHUMD�DODW�
:�5�6  6FKHGXOHG� KRXUV�� MDGZDO� NHUMD� DODW�������������

XQWXN�EHURSHUDVL���



7LQJNDW�3HQJJXQDDQ $ODW �8VH�RI�$YDLELOLW\�

(ILVLHQVL�NHUMD�DODW VHODPD�ZDNWX�NHUMD�WHUVHGLD�\DQJ�
EHUWXMXDQ� XQWXN�PHQJHWDKXL EHUDSD� HIHNWLI� DODW� \DQJ�
WLGDN� UXVDN�GDSDW�GLPDQIDDWNDQ�.HJXQDDQ�NHVHGLDDQ�
GDSDW�GLSHUROHK�GDUL�UXPXV �3URGMRVXPDUWR� ������

8$� � [������������������������������������������������������������

.HWHUDQJDQ��
:  :RUNLQJ�KRXUV��MXPODK�MDP�NHUMD�DODW�
6  6WDQGE\� KRXUV�� DODW� \DQJ� WLGDN� GDSDW�

GLJXQDNDQ�SDGDKDO�DODW�WLGDN�UXVDN���

.HVHGLDDQ�)LVLN �3KLVLFDO�$YDLELOLW\�

)DNWRU� \DQJ� PHOLKDWNDQ� NHVHGLDDQ� DODW� XQWXN�
PHODNVDQDNDQ� NHUMD� GHQJDQ� PHPSHUKDWLNDQ� ZDNWX�
\DQJ� KLODQJ� NDUHQD� UXVDNQ\D� MDODQ�� IDNWRU FXDFD� GDQ�
ODLQ�ODLQ�� .HVHGLDQ� ILVLN� GDSDW� GLSHUROHK� GHQJDQ�
UXPXV �3URGMRVXPDUWR� ������

3$� � [��������������������������������������������������������

.HWHUDQJDQ���
6  6WDQGE\� KRXUV�� DODW� \DQJ� WLGDN� GDSDW�

GLJXQDNDQ�SDGDKDO�DODW�WLGDN�UXVDN�
:�6�5  6FKHGXOHG�KRXUV��MDGZDO�NHUMD�DODW�

.HVHGLDDQ�0HNDQLV �0HFKDQLFDO�$YDLODELOLW\��

)DNWRU� \DQJ� PHPSHUOLKDWNDQ� NHVHGLDDQ� DODW� XQWXN�
PHODNXNDQ� SHNHUMDDQ� GHQJDQ� PHPSHUKDWLNDQ� ZDNWX�
KLODQJ� \DQJ� GLSDNDL� XQWXN� SHUEDLNDQ� PHVLQ��
SHUDZDWDQ� GDQ� DODVDQ� PHNDQLV� ODLQQ\D� .HVHGLDQ�
PHNDQLV� GLSHUROHK� GHQJDQ� UXPXV� � �3URGMRVXPDUWR�
������

0$� � [����������������������������������������������������������

.HWHUDQJDQ���
:  :RUNLQJ�KRXUV��MXPODK�MDP�NHUMD�DODW�
5  5HSDLU�KRXUV��ZDNWX�SHUEDLNDQ� \DQJ�KLODQJ�

NDUHQD� PHQXQJJX� SHUEDLNDQ� DODW� WHUPDVXN�
ZDNWX�XQWXN�PHQ\HGLDNDQ�VXNX�FDGDQJ��

:DNWX�(GDU��&\FOH�7LPH�

:DNWX� \DQJ� GLSHUOXNDQ� DODW� PHNDQLV� EDLN� DODW� JDOL�
PXDW� PDXSXQ� DODW� DQJNXW� DJDU� PHQGDSDWNDQ� VDWX�
VLNOXV� NHJLDWDQ� SURGXNVL� GDUL� DZDO� VDPSDL� DNKLU� GDQ�
VLDS�PHPXODL�ODJL�

8QWXN GDSDW PHQJKLWXQJ ZDNWX HGDU DODW JDOL�PXDW
GDQ DODW� DQJNXW GDSDW PHQJJXQDNDQ SHUVDPDDQ
VHEDJDL EHULNXW �)DQDQL�GNN���������

&7P� �$P����%P����&P����'P����������������������������

.HWHUDQJDQ��
&7P� �7RWDO�ZDNWX�HGDU�DODW�JDOL�PXDW��GHWLN���
$P�� �:DNWX�SHQJJOLDQ�PXDWDQ��GHWLN���

%P�� �:DNWX�PHQJD\XQ�PXDWDQ��GHWLN��
&P�� �:DNWX�PHQXPSDKNDQ�PXDWDQ��GHWLN���
'P�� �:DNWX�PHQJD\XQ�NRVRQJ��GHWLN��

&WD  �$D����%D����&D����'D����(D��������������������������������

.HWHUDQJDQ���
&7D� �7RWDO�ZDNWX�HGDU�DODW�DQJNXW��GHWLN���
$D�� �:DNWX�PHQJDWXU�SRVLVL �GHWLN���
%D�� �:DNWX�PHQJLVL�PDWHULDO �GHWLN���
&D�� �:DNWX�DQJNXW �GHWLN���
'D�� �:DNWX�WXPSDK��GHWLN���
(D�� �:DNWX�NHPEDOL�NRVRQJ �GHWLN���

6WDWLVWLN�'HVNULSWLI

0HWRGH� LQL� EHUIXQJVL� XQWXN� PHQGHVNULSVLNDQ� DWDX�
PHPEHUL� JDPEDUDQ� WHUKDGDS� REMHN� \DQJ� GLWHOLWL�
PHODOXL� GDWD� VDPSHO�� 'DODP� PHPSHUPXGDK�
SHQ\XVXDQ�VWDWLVWLN�GHVNULSWLI�GDSDW�GLEDJL�PHQMDGL��

���7DEHO�
0HQHQWXNDQ� GDQ� PHQMDEDUNDQ� GDWD� \DQJ� GLGDSDW�
PDND� SHUOX� DGDQ\D� SHQJJXQDDQ� WDEHO�� WDEHO� WHUVHEXW�
EHULVL� GDIWDU� QLODL� GDWD� \DQJ� EHUEHGD� EDLN� GDWD�
WXQJJDO� GDQ� GDWD� NHORPSRN� VHNDOLJXV� QLODL�
IUHNXHQVLQ\D��

���*UDILN
6HGDQJNDQ� GHQJDQ� PHQJJXQDNDQ� JUDILN� OHELK�
PHPSHUPXGDK� GDODP� KDO� PHQXQMXNDQ� NDUDNWHULVWLN�
VHUWD� NHFHQGHUXQJDQ� WHUWHQWX� GDUL� VHNXPSXODQ� GDWD��
'DODP� PHPSHUPXGDK� PHQJGLVWULEXVLNDQ� IUHNXHVQVL�
GDWD� JUDILN� GDSDW� PHQJJXQDNDQ� GHQJDQ� SHPEXDWDQ�
JUDILN �

D��+LVWRJUDP
6XDWX�JUDILN�GDUL�GLVWULEXVL�IUHNXHQVL�GDUL�VHEXDK�
YDULDEHO�� 7DPSLODQ� KLVWRJUDP� SDGD� XPXPQ\D�
EHUZXMXG� EDORN�� /HEDU� EDORN� DNDQ� PHQXQMXNDQ�
VXDWX� MDUDN� GDUL� EDWDV� NHODV� LQWHUYDO�� VHPHQWDUD�
XQWXN� WLQJJL� EDORN� DNDQ� PHQXQMXNNDQ� EHVDUQ\D�
IUHNXHQVL� VXDWX� GDWD� %HULNXW� LQL� JDPEDU� JUDILN�
KLVWRJUDP��

*DPEDU����*UDILN�+LVWRJUDP�



E��3ROLJRQ
7DPSLODQ� GDUL� SROLJRQ� MXJD� SDGD� XPXPQ\D�
EHUXSD� JDULV±JDULV� SDWDK� \DQJ� GLGDSDWNDQ�
GHQJDQ� FDUD� PHQJKXEXQJNDQ� SXQFDN� SDGD�
PDVLQJ±PDVLQJ� QLODL� WHQJDK� NHODV�� %HULNXW� LQL�
JDPEDU�GDUL�JUDILN�SROLJRQ�

*DPEDU����*UDILN�3ROLJRQ

6DODK� VDWX� DVSHN� \DQJ� SDOLQJ� SHQWLQJ� GDODP�
PHQXQMXNDQ�GLVWULEXVL�GDWD�GDODP�VWDWLVWLN�GHVNULSWLI�
\DLWX� QLODL� SXVDW� SHQJDPDWDQ DWDX� QLODL� VHQWUDO��
$GDSXQ� XNXUDQ� WHQGHQVL� VHQWUDO� \DQJ� VHULQJ�
GLPDQIDDWNDQ��GLDQWDUDQ\D�\DLWX�

���5DWD�5DWD�$WDX�0HDQ�
0HDQ� LQL� GLKLWXQJ� GHQJDQ� PHQMXPODKNDQ� VHOXUXK�
QLODL� GDWD� SHQJDPDWDQ� ODOX� GLEDJL� GHQJDQ�
EDQ\DNQ\D� GDWD��8QWXN�PHQHQWXNDQ� QLODL� UDWD�UDWD�
GDSDW�PHQJJXQDNDQ�UXPXV�HEDJDL�EHULNXW ͗

с� ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�����

.HWHUDQJDQ��
;  �'DWD�NH�1�

 �1LODL�UDWD�UDWD�VDPSHO�
1  �%DQ\DNQ\D�GDWD�

���0LQ�
0LQ�GLJXQDNDQ�XQWXN�PHQJHWDKXL� QLODL� GDWD� WHUNHFLO�
GDUL�GDWD�\DQJ�GLGDSDW�

���0D[
0D[�GLJXQDNDQ�XQWXN�PHQJHWDKXL�QLODL�GDWD�WHUWLQJJL�
GDUL�GDWD�\DQJ�GLGDSDW�

���0RGXV
0RGXV� PHUXSDNDQ� VDXWX� GDWD� \DQJ� SDOLQJ� VHULQJ�
PXQFXO� DWDX� WHUMDGL�� 0RGXV� GDSDW� GLFDUL� GHQJDQ�
PHQJJXQDNDQ�UXPXV�VHEDJDL�EHULNXW��

͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�����

.HWHUDQJDQ��
0R  �0RGXV
/  � 7HSL� EDZDK� NHODV� \DQJ� PHPLOLNL� IUHNXHQVL�

WHUWLQJJL��NHODV�PRGXV��

L  �,QWHUYDO�NHODV�
E�  )UHNXHQVL� NHODV� PRGXV� GLNXUDQJL� IUHNXHQVL�

NHODV�LQWHUYDO�WHUGHNDW�VHEHOXPQ\D�
E�  �)UHNXHQVL�NHODV�PRGXV�GLNXUDQJL�IUHNXHQVL�

NHODV�LQWHUYDO�WHUGHNDW�VHVXGDKQ\D�

���0HGLDQ
0HGLDQ�PHQHQWXNDQ� OHWDN�WHQJDK�GDWD�VHWHODK�GDWD�
GLVXVXQ�PHQXUXW�XUXWDQ QLODLQ\D���0HQFDUL�PHGLDQ�
GDSDW�PHQJJXQDNDQ�UXPXV�VHEDJDL�EHULNXW��

��F� �������������������������������������������

.HWHUDQJDQ��
%EN  %DWDV�NHODV�DWDV�PHGLDQ�
F  /HEDU�NHODV�
V  6HOLVLK� DQWDUD� QRPRU� IUHNXHQVL� PHGLDQ�

GHQJDQ�IUHNXHQVL�NXPXODWLI�
I0  )UHNXHQVL�NHODV�PHGLDQ�

���6WDQGDUW�'HYLDVL
6WDQGDU� 'HYLDVL� GDQ� 9DULDQV� 6LPSDQJDQ� EDNX�
PHUXSDNDQ� YDULDVL� VHEDUDQ� GDWD�� 6HPDNLQ� NHFLO�
QLODL� VHEDUDQQ\D� EHUDUWL� YDULDVL� QLODL� GDWD� PDNLQ�
VDPD�-LND�VHEDUDQQ\D�EHUQLODL����PDND�QLODL�VHPXD�
GDWDQ\D� DGDODK� VDPD�� 6HPDNLQ� EHVDU� QLODL�
VHEDUDQQ\D�EHUDUWL�GDWD�VHPDNLQ�EHUYDULDVL��'DODP�
PHQHQWXNDQ� VWDQGDUW� GHYLDVL� GDSDW� PHQJJXQDNDQ�
UXPXV�VHEDJDL�EHULNXW��

������������������������������������������������ ����

.HWHUDQJDQ�
[�  �'DWD�NH�Q�

 �1LODL�UDWD�UDWD�VDPSHO�
Q  �%DQ\DNQ\D�GDWD�

3URGXNWLYLWDV�$ODW�*DOL�0XDW�GDQ�$ODW�$QJNXW�

3URGXNWLYLWDV� DODW� JDOL� PXDW� \DLWX� NHPDPSXDQ� DODW�
XQWXN� PHODNXNDQ� SHNHUMDDQ� GDODP� ZDNWX� WHUWHQWX��
3URGXNWLYLWDV� DODW� JDOL� PXDW� GLQ\DWDNDQ� GDODP�
WRQ�VDWXDQ� ZDNWX�� 6HGDQJNDQ� SURGXNWLYLWDV� DODW�
DQJNXW�\DLWX�NHPDPSXDQ�XQWXN�PHODNXNDQ�SHNHUMDDQ�
GDODP� ZDNWX� WHUWHQWX� 3URGXNWLYLWDV� DODW� DQJNXW�
GLQ\DWDNDQ� GDODP WRQ�MDP�� WRQ�KDUL� GDQ� ODLQ�
VHEDJDLQ\D��3URGMRVXPDUWR� ������

8QWXN�PHQJKLWXQJ�SURGXNWLYLWDV�DODW�JDOL�PXDW�GDSDW�
PHQJJXQDNDQ�UXPXV�VHEDJDL�EHULNXW�

4P  ������&W���[�&P�[�)�[�VI�[�(X��WRQ�MDP������������

.HWHUDQJDQ�
4P  3URGXNWLYLWDV�DODW�JDOL�PXDW��WRQ�MDP���
&WP  :DNWX� HGDU� DODW� JDOL� PXDW� VHNDOL�

SHPXDWDQ��GHWLN��



&P  .DSDVLWDV� EDNX�PDQJNXN� DODW�JDOL PXDW�
�P���

)  )DNWRU�SHQJLVLDQ�����
(X  (IIHFWLYH�8WLOL]DWLRQ�����
6I  6ZHOO�IDFWRU�

6HGDQJNDQ� XQWXN� PHQJKLWXQJ� SURGXNWLYLWDV� DODW�
DQJNXW�GDSDW�PHQJJXQDNDQ�UXPXV�VHEDJDL�EHULNXW�

4D  ������&W���[�&D�[�VI�[�(X��WRQ�MDP�����������������

.HWHUDQJDQ���
4D  3URGXNWLYLWDV�DODW�JDOL�DQJNXW �WRQ�MDP���
&WD  :DNWX�HGDU�DODW�JDOL�DQJNXW �PHQLW��
(X  (IIHFWLYH�8WLOL]DWLRQ�����
6I  6ZHOO�IDFWRU�
&D  .DSDVLWDV�EDN�DODW�DQJNXW �P���

 Q�[�&P�[�)
Q  -XPODK� SHQJLVLDQ� PDQJNXN DODW� JDOL�

PXDW�
&P  .DSDVLWDV� EDNX�PDQJNXN� DODW�JDOL PXDW�

�P���
)  � )DNWRU�SHQJLVLDQ�����

.HVHUDVLDQ� .HUMD� $ODW� *DOL� 0XDW� GDQ� $ODW�
$QJNXW��0DWFK�)DFWRU�

$ODW� JDOL� PXDW� GDQ� DODW� DQJNXW� GLNDWDNDQ� VHUDVL�
DSDELOD� SURGXNVL� DODW� JDOL� PXDW� VDPD� GHQJDQ� DODW�
DQJNXW�� VHKLQJJD�GLDQWDUD�NHGXDQ\D� WLGDN�DGD�ZDNWX�
WXQJJX� GDQ� GDSDW� PHQFDSDL� SURGXNVL� PDNVLPDO
�1XUZDVNLWR GNN���������

8QWXN� PHQJHWDKXL� NHVHUDVLDQ� NHUMD� �PDWFK� IDFWRU��
DQWDUD� DODW� JDOL� PXDW� GDQ� DODW� DQJNXW� GDODP� VDWX�
VLVWHP� NHUMD� GDSDW� GLJXQDNDQ� SHUVDPDDQ� VHEDJDL�
EHULNXW�

0)� � �����������������������������������������������������������

.HWHUDQJDQ���
0)  �0DWFK�)DFWRU��
1D�  �-XPODK�DODW�DQJNXW�SHU�XQLW��
&7P  �:DNWX�HGDU�SHPXDWDQ��GHWLN���
10  �-XPODK�DODW�PXDW�SHU�XQLW��
&WD  �:DNWX�HGDU�DODW�DQJNXW��GHWLN���
Q�  �-XPODK�SHQJLVLDQ��

%LOD�GDUL�KDVLO�3HUKLWXQJDQ�GLSHUROHK��
��$SDELOD� 0)� �� ��� PDND� GDSDW� GLDUWLNDQ� DODW� JDOL�
PXDW� PHQXQJJX�� NDUHQD� DODW� JDOL� PXDW� EHNHUMD�
WLGDN� RSWLPDO� VHGDQJNDQ� DODW� DQJNXW� EHNHUMD�
RSWLPDO�

��$SDELOD�0)�!����PDND�GDSDW�GLDUWLNDQ�DODW�DQJNXW�
PHQXQJJX�� NDUHQD� DODW� JDOL� PXDW� EHNHUMD� RSWLPDO�
VHGDQJNDQ�DODW�DQJNXW�EHNHUMD�WLGDN�RSWLPDO�

�� $SDELOD�0)� ����PDND�GDSDW�GLDUWLNDQ� EDKZD�DODW�
JDOL�PXDW�GDQ�DODW�DQJNXW�EHNHUMD�RSWLPDO��VHKLQJJD�
WLGDN�DGD�ZDNWX�WXQJJX�NH�GXD�DODW�WHUVHEXW

0(72'(�3(1(/,7,$1

0HWRGH�\DQJ�GLODNXNDQ�SDGD�SHQLOLWLDQ� LQL� DGDODK�
GHQJDQ PHWRGH NXDQWLWDWLI� $GDSXQ WXMXDQ�
GLODNXNDQQ\D� SHQHOLWLDQ� LQL� DGDODK� PHQJKLWXQJ�
SURGXNWLYLWDV� DODW� JDOL� PXDW� GDQ� DODW� DQJNXW� \DQJ�
GLJXQDNDQ� SDGD� SHQDPEDQJDQ� EDWX� JDPSLQJ��
PHQJDQDOLVLV� IDNWRU±IDNWRU� DSD� VDMD� \DQJ�
PHQ\HEDENDQ� SURGXNWLYLWDV� DODW� JDOL� PXDW� GDQ� DODW�
DQJNXW� WLGDN� RSWLPDO� SDGD� SHQDPEDQJDQ� EDWX�
JDPSLQJ�� GDQ� PHPEHULNDQ� UHNRPHQGDVL� DJDU�
SURGXNWLYLWDV� DODW� JDOL� PXDW� GDQ� DODW� DQJNXW� GDSDW�
RSWLPDO� SDGD� SHQDPEDQJDQ� EDWX� JDPSLQJ� GL� 37��
6HPHQ�,QGRQHVLD��SHUVHUR��7EN��7XEDQ�-DZD�7LPXU�

$GDSXQ�GDWD�SULPHU�\DQJ�GLJXQDNDQ�DGDODK�ZDNWX�
HGDU� DODW� JDOL� PXDW� GDQ� DODW� DQJNXW� GLPDQD�
SHQJDPELODQ� GDWD� LQL� GHQJDQ� PHODNXNDQ�
SHQJDPDWDQ� GLODSDQJDQ� PHQJJXQDNDQ� VWRSZDWFK��
6HGDQJNDQ� XQWXN� GDWD� VHNXQGHU� \DQJ� GLJXQDNDQ�
DGDODK� GDWD� VSHVLILNDVL� DODW�� WDUJHW� SURGXNVL�
SHUXVKDDQ�� IDNWRU� SHQJHPEDQJDQ�� GDQ� HIHVLHQVL�
NHUMD�

'DWD \DQJ� VXGDK� GLGDSDW� VHODQMXWQ\D�
GLNHORPSRNNDQ�VHVXDL�GHQJDQ�NHJXQDDQQ\D�XQWXN�
PHPSHUPXGDK SURVHV� SHQJRODKDQ� GDWD��
3HQJRODKDQ�GDWD�\DQJ�GLODNXNDQ�XQWXN�SHPHFDKDQ�
PDVDODK� GDODP� PHQJNDML� IDNWRU� SHQ\HEDE� WLGDN�
RSWLPDOQ\D� DODW� JDOL� PXDW� GDQ� DODW� DQJNXW��
VHKLQJJD�WLGDN�WHUFDSDLQ\D�WDUJHW�SURGXNVL VHEHVDU�
�������WRQ�MDP \DQJ�GLWHQWXNDQ�SHUXVDKDDQ��

*DPEDU����'LDJUDP�$OLU�3HQHOLWLDQ



+$6,/�'$1�3(0%$+$6$1

.RQGLVL�)URQW 3HQDPEDQJDQ�

,83� SHQDPEDQJDQ� IURQW SHQDPEDQJDQ� GLEHGDNDQ�
PHQMDGL� WLJD� IURQW�� \DLWX� IURQW VHEHODK� EDUDW�� IURQW�
WHQJDK�� GDQ� IURQW VHEHODK� WLPXU�� 'LPDQD� IURQW
WHUVHEXW� WHUGLUL� GDUL� EORN�EORN� EHUXNXUDQ� ���� [� ����
PHWHU�� 'DUL� KDVLO� SHQJDPDWDQ� GLNHWDKXL� OHEDU� MDODQ�
SDGD� VHWLDS� IURQW SHQDPEDQJDQ� 7HQJDK� EORN� 9���
\DLWX� VHEHVDU� �� PHWHU�� ;��� VHEHVDU� ���� PHWHU�� =���
VHEHVDU���PHWHU��GDQ�4���VHEHVDU���PHWHU�

3ROD�3HPXDWDQ�

%HUGDVDUNDQ� GDWD� SHQJDPDWDQ�� SROD� SHPXDWDQ� \DQJ�
GLJXQDNDQ� SDGD� 37�� 6HPHQ� ,QGRQHVLD� 7EN�� 7XEDQ�
DGDODK�7RS�/RDGLQJ GLPDQD�DODW�JDOL�PXDW�PHODNXNDQ�
SHPXDWDQ� GHQJDQ� SRVLVL� ODQWDL� NHUMD� DODW� JDOL� PXDW�
EHUDGD�GLDWDV�ODQWDL�NHUMD�DODW�DQJNXW� 6HGDQJNDQ�SROD�
SHQJLVLDQ�\DQJ�GLJXQDNDQ�GHQJDQ�PHQJJXQDNDQ�SROD�
6LQJOH� %DFN� 8S GLPDQD� DODW� DQJNXW� PHPSRVLVLNDQ�
XQWXN� GLPXDWL� SDGD� VDWX� WHPSDW�� VHGDQJNDQ� DODW�
DQJNXW� EHULNXWQ\D� PHQXQJJX� DODW� DQJNXW� SHUWDPD�
GLPXDWL�VDPSDL�SHQXK��

*DPEDU����7RS�/RDGLQJ

-DGZDO�.HUMD�

$NWLYLWDV�NHUMD�SDGD�37��6HPHQ�,QGRQHVLD�GDODP�VDWX�
6KLI NHUMD� \DLWX� VHODPD� ��� MDP�� VDWX� VKLI� NHUMD�
GLNXUDQJL� �� MDP� LVWLUDKDW� XQWXN� KDUL� VHQLQ� VDPSDL�
GHQJDQ� KDUL� PLQJJX� \DQJ� PHQ\LVDKNDQ� MXPODK� MDP�
NHUMD� VHEHVDU� �� MDP� SHU� KDUL� VHGDQJNDQ� SDGD� KDUL�
MXP¶DW� GLNXUDQJL� �� MDP� MDP� NHUMD� GLNDUHQDNDQ�
DNWLYLWDV� VKDODW� MXP¶DW�� VHKLQJJD� MXPODK� MDP� NHUMD�
PHQMDGL���MDP�SHU�KDUL�� �'DODP�VDWX�PLQJJX�� MXPODK�
KDUL� NHUMD� SDGD� 37�� 6HPHQ� ,QGRQHVLD� 7EN� DGDODK� ��
KDUL�\DLWX�GDUL�KDUL�VHQLQVDPSDL�GHQJDQ�KDUL�0LQJJX��
VHKLQJJD�GDODP�VDWX�EXODQ�KDUL�NHUMD�SDGD�37��6HPHQ�
,QGRQHVLD� 7EN� DGDODK� ��� KDUL�� -DP� NHUMD� SDGD� 37��

6HPHQ� ,QGRQHVLD� 7EN� SHU� EXODQ� \DLWX� VHEHVDU� ����
MDP�

(IHVLHQVL�.HUMD�

%HUGDVDUNDQ� SHQJDPDWDQ� GL� ODSDQJDQ�� IDNWRU�
NHVHGLDDQ� DODW� GDUL� PDVLQJ�PDVLQJ� XQLW� PHOLKDW�
ZRUNLQJ� KRXUV�� VWDQGE\� KRXUV GDQ� UHSDLU� KRXUV��
VDWXDQ�MDP�EXODQ�GLGDSDW�WDEHO�VHEDJDL�EHULNXW�

7DEHO� ��� -DP�.HUMD� (IHNWLI� $ODW�*DOL�0XDW�'L� %ORN�
9����;����=����'DQ�4���

7DEHO��� -DP�.HUMD�(IHNWLI�$ODW�$QJNXW�'L�%ORN�9����
;����=����'DQ�4���

%HUGDVDUNDQ� GDWD� NHWHUVHGLDDQ� ZDNWX NHUMD� VHSHUWL�
WDEHO� GLDWDV� PDND� PDND� GLGDSDW� QLODL� IDNWRU�
NHWHUVHGLDQ� SHQJJXQDDQ� DODW� JDOL� PXDW� GDQ� DODW�
DQJNXW�VHEDJDL�EHULNXW��

7DEHO����.HVHGLDDQ�3HQJJXQDDQ�$ODW�*DOL�0XDW�'L�
%ORN�9����;����=����'DQ�4��

7DEHO� ��� .HVHGLDDQ� 3HQJJXQDDQ� $ODW� $QJNXW� 'L�
%ORN�9����;����=����'DQ�4��



:DNWX�(GDU�$ODW�*DOL�0XDW�'DQ�$ODW�$QJNXW�

'LGDSDWNDQ�ZDNWX�HGDU�DODW�JDOL�PXDW�GDQ�DODW�DQJNXW�
VHEHOXP�RSWLPDVL�VHEDJDL�EHULNXW�

7DEHO����:DNWX�(GDU�$ODW�*DOL�0XDW�3DGD�%ORN�9����
;����=����'DQ�4����GHWLN�

7DEHO� ��� :DNWX� (GDU� $ODW� $QJNXW� 3DGD� %ORN� 9����
;����=����'DQ�4����GHWLN�

3URGXNWLYLWDV�$ODW�*DOL�0XDW�'DQ�$ODW�$QJNXW�

'L� GDSDWNDQ� WRWDO� SURGXNWLYLWDV� DODW� JDOL� PXDW�
.RPDWVX�3&����� � /&�GL� EORN�9����;���� =���� GDQ�
4��� VHEHVDU� ������ WRQ�MDP�� 3URGXNWLYLWDV� DODW� JDOL�
PXDW�.RPDWVX�3&����� � /&�SHU�EORNQ\D�XQWXN�9���
VHEHVDU� ������� WRQ�MDP��;��� VHEHVDU� ������ WRQ�MDP��
=��� ����� WRQ�MDP�� GDQ� 4��� ������ WRQ�MDP��
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�� WDUJHW� SURGXNVL� SDGD�
37�� 6HPHQ� ,QGRQHVLD� 7EN� VHEHVDU� ������� WRQ�EXODQ�
SHU�VKLI� NHUMD�� 3URGXNWLYLWDV� DODW� JDOL� PXDW� VXGDK�
PHQFDSDL�WDUJHW�SURGXNVL�VHEHVDU��������WRQ�MDP�

6HGDQJNDQ�GL GDSDWNDQ�WRWDO�3URGXNWLYLWDV�DODW�DQJNXW�
6FDQLD�3�����GDQ�4XHVWHU�&:(�����VHEHVDU� ������
WRQ�MDP��3URGXNWLYLWDV�DODW�DQJNXW�SHU�EORNQ\D�XQWXN�
9��� VHEHVDU� ����� WRQ�MDP�� ;��� VHEHVDU� ������
WRQ�MDP��=���������WRQ�MDP��GDQ�4���������WRQ�MDP��
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�� WDUJHW� SURGXNVL� SDGD�
37�� 6HPHQ� ,QGRQHVLD� 7EN� DGDODK� VHEHVDU� �������
WRQ�MDP� SHU�VKLI�� 3URGXNWLYLWDV� DODW� DQJNXW� EHOXP�
PHQFDSDL� WDUJHW� SURGXNVL� \DQJ� WHODK� GLWHQWXNDQ��

VHEHVDU� ������� WRQ�MDP� VHKLQJJD� NXUDQJ� �����
WRQ�MDP�GDUL��������WRQ�MDP�

2SWLPDVL�3URGXNWLYLWDV�

3HQJRSWLPDODQ� SURGXNWLYLWDV� VDQJDW� SHUOX� GLODNXNDQ�
VHKXEXQJDQ GHQJDQ� WLGDN� WHUFDSDLQ\D� WDUJHW�
SURGXNWLYLWDV� DODW� DQJNXW� \DQJ� GLVHEDENDQ� ROHK�
EHEHUDSD� PDVDODK� GLDQWDUDQ� SDGD� ZDNWX� HGDU� PXDW��
WXPSDK� GDQ� PDQXYHU� PXDW�� VHKLQJJD� SHUOX� DGDQ\D�
SHQJRSWLPDODQ�ZDNWX� HGDU� VXSD\D� SURGXNWLYLWDV� DODW�
DQJNXW�ELVD�WHUFDSDL�

�� 2SWLPDVL�3DGD�:DNWX�0XDW
:DNWX� HGDU� PXDW� GDSDW� GL� RSWLPDVL� VHGHPLNLDQ�
PXQJNLQ� XQWXN� PHQLQJNDWNDQ� SURGXNWLYLWDV� DODW�
DQJNXW� \DQJ� NXUDQJ� GHQJDQ� FDUD� VHWHODK�
GLODNXNDQQ\D� DNWLYLWDV� SHOHGDNDQ� PDWHULDO� \DQJ�
PDVLK� EHUXNXUDQ� EHVDU� GL� SHUNHFLO� XNXUDQQ\D�
GHQJDQ� PHQJJXQDNDQ� DODW� URFNEUHDNHU� DJDU�
PDWHULDO� WHUVHEXW� OHELK� ULQJDQ� VDDW� GLODNXNDQ�
SHPXDWDQ��VHKLQJJD�ZDNWX�PXDW�GDSDW�GLRSWLPDVL�
GDQ�GDSDW�PHQLQJNDWNDQ�SURGXNWLYLWDV�DODW�DQJNXW�
\DQJ�NXUDQJ�

7DEHO� ���� :DNWX� (GDU� 0XDW� $ODW� $QJNXW� 6FDQLD� 3�
����'DQ�4XHVWHU�&:(�����6HEHOXP�'DQ�
6HWHODK�'LRSWLPDVL�

�� 2SWLPDVL�3DGD�:DNWX�7XPSDK
8QWXN� PHQXQMDQJ� RSWLPDVL� SDGD� ZDNWX�
SHQXPSDKDQ� DGDODK� PHPEXDW� PDWHULDO� KDVLO�
SHOHGDNDQ� GLVHWLDS� EORN� SHQDPEDQJDQ� GLSHUNHFLO�
XNXUDQQ\D� GHQJDQ�PHQJJXQNDQ� DODW� URFNEUHDNHU
GDQ� PHQJDNWLINDQ� VDWX� ODJL� KRSSHU &UXVKHU�
7XEDQ���VXSD\D�SDGD�VDDW�VLDQJ�KDUL�GDQ�VRUH�KDUL�
WLQJNDW� DQWULDQ� EHUNXUDQJ�� VHKLQJJD� GDSDW�
PHQLQJNDWNDQ�SURGXNWLYLWDV�DODW�DQJNXW� 2SWLPDVL�
ODLQ� \DQJ� GDSDW� GLJXQDNDQ� DGDODK� VHEHOXP�
SHPXDWDQ� NH� DODW� DQJNXW� VHEDLNQ\D� GLODNXNDQ�
SHPLOLKDQ�XNXUDQ�PDWHULDO�ROHK�RSHUDWRU�DODW�JDOL�
PXDW�� DJDU� WLGDN� WHUMDGL� SHQ\XPEDWDQ�PDWHULDO� GL�
EDN� DODW� DQJNXW� SDGD� VDDW� PHODNXNDQ� DNWLYLWDV�



WXPSDK�� VHKLQJJD� GDSDW� PHQJXUDQJL� ZDNWX� HGDU�
DODW�DQJNXW�

7DEHO�����:DNWX�(GDU�7XPSDK�$ODW��$QJNXW�6FDQLD�3�
����'DQ�4XHVWHU�&:(�����6HEHOXP�'DQ�
6HWHODK�'LRSWLPDVL

�� 2SWLPDVL�3DGD�:DNWX�0DQXYHU0XDW
2SWLPDVL� \DQJ� GLODNXNDQ� XQWXN� PHQLQJNDWNDQ�
ZDNWX� HGDU� WXQJJX� PDQXYHU PXDW� GHQJDQ� FDUD�
PHPLOLK� PDWHULDO� GDQ� PHPSHUNHFLO� XNXUDQQ\D�
DJDU� WLGDN� WHUMDGL� PDFHW� VDDW� DNWLYLWDV� WXPSDK��
VHKLQJJD�PHQLPEXONDQ� DQWULDQ� GL� WHPSDW� FUXVKHU�
GDQ� WHPSDW� SHQDPEDQJDQ�� 6HUWD� XQWXN� RSWLPDVL�
ZDNWX� PDQXYHU� PXDW� GDSDW� GLODNXNDQ� GHQJDQ�
PHQJDWXU�MDUDN�DODW�DQJNXW�DJDU�WLGDN�WHUODOX�GHNDW�
GHQJDQ�DODW�JDOL�PXDW��VHKLQJJD�ZDNWX�HGDU�GDSDW�
GLRSWLPDVLNDQ�

7DEHO� ����:DNWX� (GDU�0DQXYHU�0XDW� $ODW� � $QJNXW�
6FDQLD� 3� ���� 'DQ� 4XHVWHU� &:(� ����
6HEHOXP�'DQ�6HWHODK�'LRSWLPDVL

6HKLQJJD� EHUGDVDUNDQ� SHQJDPDWDQ� GL� ODSDQJDQ�
GLSHUROHK�WRWDO�SURGXNWLYLWDV�DODW�DQJNXW�6FDQLD�3�����
GDQ�4XHVWHU� &:(� ���� GL� EORN�9����;���� =���� GDQ�
4��� VHEHVDU� ������� WRQ��-DP�� 'HQJDQ� GHPLNLDQ�
SURGXNWLYLWDV� DODW� DQJNXW� GDSDW� PHPHQXKL� WDUJHW�
SURGXNWLYLWDV� SHU�VKLI�� GLPDQD� WDUJHW� SURGXNWLYLWDV�
\DQJ� KDUXV� WHUFDSDL� SHU�VKLI� ������� WRQ�MDP� GDQ�
SURGXNWLYLWDV� DODW� DQJNXW� VHWHODK� GLRSWLPDVL� �������
WRQ�MDP��VHKLQJJD�SURGXNWLYLWDV�DODW�DQJNXW�GLNDWDNDQ�
PHPHQXKL�WDUJHW�SURGXNWLYLWDV���VKLI�NHUMD�

)DNWRU� .HVHUDVLDQ� �0DWFK� )DFWRU�� 6HEHOXP� 'DQ�
6HWHODK�'LRSWLPDVL

$ODW� JDOL� PXDW� GDQ� DODW� DQJNXW� GLNDWDNDQ� VHUDVL�
DSDELOD� SURGXNVL� DODW� JDOL� PXDW� VDPD� GHQJDQ� DODW�
DQJNXW�� VHKLQJJD�GLDQWDUD�NHGXDQ\D� WLGDN�DGD�ZDNWX�
WXQJJX� GDQ� GDSDW� PHQFDSDL� SURGXNVL� PDNVLPDO�
%HUGDVDUNDQ�KDVLO�NVHVHUDVLDQ��PDWFK�IDFWRU��DODW�JDOL�
PXDW�GDQ�DQJNXW�GLGDSDWNDQ�NHVHUDVLDQ�DODW�JDOL�PXDW�
GDQ�DQJNXW�VHEHOXP�GLRSWLPDVL�\DLWX������XQWXN�EORN�
9���������XQWXN�EORN�;���������XQWXN�EORN�=����GDQ�
�����XQWXN�EORN�4����6HGDQJDQ�NHVHUDVLDQ�DODW�\DQJ�
EDLN� \DLWX� 0)�  � ��� DUWLQ\D� DODW� JDOL� PXDW� GDQ� DODW�
DQJNXW�EHNHUMD��������VHKLQJJD�WLGDN�WHUGDSDW�ZDNWX�
WXQJJX� EDJL� DODW� JDOL� PXDW� PDXSXQ� DODW� DQJNXW��
'HQJDQ� GHPLNLDQ� GLGDSDWNDQ� XQWXN� EORN�9����;����
=���GDQ�4���NDUHQD�0)�!���PDND�DGD�SHQDPEDKDQ���
XQLW�DODW�DQJNXW�DJDU�0)�\DQJ�GLKDVLONDQ� ���

6HGDQJNDQ NVHVHUDVLDQ� �PDWFK� IDFWRU�� DODW� JDOL�PXDW�
GDQ�DQJNXW��GLGDSDWNDQ�NHVHUDVLDQ�DODW�JDOL�PXDW�GDQ�
DQJNXW�VHWHODK�GLRSWLPDVL�\DLWX������XQWXN�EORN�9����
�����XQWXN�EORN�;���������XQWXN�EORN�=����GDQ������
XQWXN�EORN�4����6HGDQJDQ�NHVHUDVLDQ�DODW�\DQJ�EDLN�
\DLWX�0)� ����DUWLQ\D�DODW�JDOL�PXDW�GDQ�DODW�DQJNXW�
EHNHUMD��������VHKLQJJD�WLGDN�WHUGDSDW�ZDNWX�WXQJJX�
EDJL� DODW� JDOL� PXDW� PDXSXQ� DODW� DQJNXW�� 'HQJDQ�
GHPLNLDQ�GLGDSDWNDQ�XQWXN�EORN�9���GDQ�=���NDUHQD�
0)�!���PDND�DGD�SHQDPEDKDQ���XQLW�DODW�DQJNXW�DJDU�
0)�\DQJ�GLKDVLONDQ� ����6HGDQJNDQ�XQWXN�EORN�;���
GDQ�4���NDUHQD�0)�\DQJ�GLGDSDW�!���PDND�KDUXV�DGD�
SHQDPEDKDQ� DODW� JDOL� PXDW� VHEDQ\DN� �� XQLW� VXSD\D�
WLGDN�WHUMDGL�ZDNWX�WXQJJX�SDGD�DODW�DQJNXW��

.(6,038/$1

37��6HPHQ� ,QGRQHVLD�7EN�7XEDQ PHQHUDSNDQ� WDUJHW�
SURGXNWLYLWDV� XQWXN� �� VKLI� VHEHVDU� ������ WRQ�MDP��
6HFDUD� DNWXDO� SURGXNWLYLWDV� DODW� JDOL� PXDW WHODK�
PHQFDSDL� VHEHVDU� ������ WRQ�MDP VHGDQJNDQ� XQWXN�
SURGXNWLYLWDV� � DODW� DQJNXW� PDVLK� EHOXP� WHUFDSDL�
VHEHVDU� ������ WRQ�MDP� 'HQJDQ� DGDQ\D� RSWLPDVL��
SURGXNWLYLWDV�DODW�DQJNXW�\DQJ�WLGDN�WHUFDSDL�DNKLUQ\D�
GDSDW� WHUFDSDL�� GLDPDQD� VHFDUD� DNWXDO� SURGXNWLYLWDV�
DODW� DQJNXW� \DQJ� VHPXOD� ������� WRQ�MDP� GDSDW�
GLRSWLPDVLNDQ�PHQMDGL��������WRQ�MDP��



)DNWRU�IDNWRU \DQJ�PHPSHQJDUXK�SURGXNWLYLWDV�\DLWX�
ODPDQ\D�SHPXDWDQ�DNLEDW�XNXUDQ�PDWHULDO�\DQJ�EHVDU��
ODPDQ\D� ZDNWX� WXQJJX� PDQXYHU WXPSDK�� PDQXYHU
WXPSDK�� WXQJJX� WXPSDK� GDQ� WXPSDK DNLEDW� FUXVKHU
UXVDN�VHUWD ODPDQ\D�ZDNWX�WXQJJX�PDQXYHU PXDW�GDQ�
PDQXYHU PXDW� DNLEDW� SHQJDWXUDQ� SRVLVL� VDDW�
PHQHPSDWNDQ�EDN�DODW�DQJNXW�WHUODOX�PHQHPSHO�

5HNRPHQGDVL SURGXNWLYLWDV� DODW� JDOL� PXDW GDQ� DODW�
DQJNXW�� 3DGD� SURGXNWLYLWDV� DODW� JDOL� PXDW WHODK�
PHQFDSDL� WDUJHW� VHGDQJNDQ�SURGXNWLYLWDV� DODW�DQJNXW
EHOXP� PHQFDSDL� WDUJHW�� 8QWXN� PHQJRSWLPDVL DODW�
DQJNXW \DQJ� SHUOX� GLSHUKDWLNDQ� \DLWX� PHSHUNHFLO�
XNXUDQ�PDWHULDO�\DQJ�GLDQJNXW�GHQJDQ�PHQJJXQDNDQ�
DODW�URFN�EUHDNHU DJDU�WLGDN�PHPEXDW�ODPDQ\D�ZDNWX�
PXDW�� PHQJDNWLINDQ� KRSSHU NH� GXD� DJDU� WLGDN� DGD�
DQWULDQ� GL� FUXVKHU GDQ� WHPSDW� SHQDPEDQJDQ�� GDQ�
PHQJRSWLPDVL�DJDU�DODW DQJNXW�PHQJDWXU�SRVLVL�XQWXN�
WLGDN�WHUODOX�GHNDW�GHQJDQ�DODW�JDOL�PXDW�

8&$3$1�7(5,0$�.$6,+

3HQXOLV� PHQJXFDSNDQ� WHULPDNDVLK� NHSDGD�
SLPSLQDQ�EHVHUWD�VWDII�\DQJ�EHUWXJDV�GL�37�6HPHQ�
,QGRQHVLD� 7%.�� 7XEDQ \DQJ� VXGDK� PHPEHULNDQ�
NHVHPSDWDQ�GDQ�ELPELQJDQ�WHUNDLW SHQHOLWLDQ�LQL�

'$)7$5�3867$.$

$ULI� �� -DPDOXGGLQ��� 	� 6UL� :�� �������� 2SWLPDOLVDVL�
3URGXNWLYLWDV� $ODW� 0XDW� 'DQ� $ODW� $QJNXW�
'DODP� 0HQFDSDL� 7DUJHW� 3URGXNVL��
0DNDVVDU�� -XUXVDQ� 7HNQLN� 3HUWDPEDQJDQ�
80,��8QLYHUVLWDV�0XVOLP�,QGRQHVLD��

$YHOO\Q�� GNN�� ��������.DMLDQ 7HNQLV�$ODW�0XDW�'DQ�
$ODW� $QJNXW� 8QWXN� 0HQFDSDL� 7DUJHW�
3URGXNVL� 3HQDPEDQJDQ� %DWXJDPSLQJ��
6XUDED\D�� -XUXVDQ� 7HNQLN� ,7$76�� ,QVWLWXW�
7HNQRORJL�$GKLWDPD�6XUDED\D�

)DQDQL�� <��� 6\DKDQGD�� 5�� )�� 3��� 	� 1DKGOL\LQ�� $�� )��
�������2FWREHU���.DMLDQ�7HNQLV�.LQHUMD�$ODW�
0XDW� 'DQ� $ODW� $QJNXW� 'DODP� 8SD\D�
0HQFDSDL� 6DVDUDQ� 3URGXNVL� 3HQDPEDQJDQ�
%DWXJDPSLQJ�'L�3W��8QLWHG�7UDFWRUV�6HPHQ�
*UHVLN� .DEXSDWHQ� 7XEDQ� -DZD� 7LPXU��
,Q 3URVLGLQJ� 6HPLQDU� 1DVLRQDO� 6DLQV� GDQ�
7HNQRORJL�7HUDSDQ �SS�����������

,FKVDQQXGLQ�� %XGKL� 	� <RJD�� ��������.DMLDQ� 7HNQLV�
3URGXNWLYLWDV� $ODW� *DOL� 0XDW� 'DQ� $ODW�
$QJNXW� 8QWXN� 0HQFDSDL� 7DUJHW� 3URGXNVL�
3HQDPEDQJDQ� %DWX� *UDQLW�� 3RQWLDQDN��
-XUXVDQ� 7HNQLN� 3HUWDPEDQJDQ� 87��
8QLYHUVLWDV�7DQMXQJSXUD�

,QGRQHVLDQWR�� <��� ������� 3HPLQGDKDQ� 7DQDK�
0HNDQLV�� <RJ\DNDUWD� -XUXVDQ� 7HNQLN�
3HUWDPEDQJDQ�831��9HWHUDQ�

1XUKDNLP�� ��������%XNX�3DQGXDQ�.XOLDK�/DSDQJDQ�
�� %DQMDU� %DUX�� -XUXVDQ� 7HNQLN�
3HUWDPEDQJDQ�81/$0��

3URGMRVXPDUWR�� 3��� �������� 3HPLQGDKDQ� 7DQDK�
0HNDQLV�� %DQGXQJ�� -XUXVDQ� 7HNQLN�
3HUWDPEDQJDQ�,7%�


