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�
&RUUHVSRQGLQJ�DXWKRU���:DK\X�1XUKLGD\DW�
(�PDLO���ZDK\XFDKD\DSHWXQMXN#JPDLO�FRP�

�
'LWHULPD����$SULO�������'LVHWXMXL����$SULO������

�
$%675$.�

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJDQDOLVLV� KXEXQJDQ� DQWDUD� NRQVHS� NDORU� GHQJDQ� WDUL� 0RMDQJ�
3ULDQJDQ�� 0HWRGH� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH� SHQHOLWLDQ� NXDOLWDWLI� EHUXSD� VWXGL� SXVWDND��
0HWRGH� VWXGL� SXVWDND� GLSLOLK� DJDU� GDSDW� PHQJJDPEDUNDQ� KDVLO� SHQHOLWLDQ� VHFDUD� OHELK� MHODV� GDQ�
PHQGDODP� GDUL� EHUEDJDL� OLWHUDWXU�� 6XEMHN� SHQHOLWLDQ� LQL� DGDODK� SDUD� SHQDUL� 0RMDQJ� 3ULDQJDQ� GL�
6DQJJDU� 6HQL� .DWXPELUL� 8QLYHUVLWDV� 6LOLZDQJL�� +DVLO� SHQHOLWLDQ� LQL� PHQJJDPEDUNDQ� EDJDLPDQD�
NHWHUNDLWDQ�DQWDUD�NRQVHS�NDORU�VHEDJDL�VDODK�VDWX�NRQVHS�GDODP� LOPX� ILVLND�GHQJDQ�VHQL� WDUL�\DQJ�
GDODP�KDO�LQL�DGDODK�VHQL�WDUL�0RMDQJ�3ULDQJDQ��6HEDJDL�VDODK�VDWX�NHWHUNDLWDQ�\DQJ�GLPDNVXG�LDODK�
NHWLND�VHRUDQJ�SHQDUL�EDQ\DN�PHODNXNDQ�JHUDNDQ�GDODP�ZDNWX�WHUWHQWX��PDND�GDUL�KDO�WHUVHEXW�DNDQ�
PHQLPEXONDQ� SHPEDNDUDQ� NDORU� GDODP� WXEXK� GDQ� PHQJKDVLONDQ� VXDWX� HQHUJL� NDORU� EDLN� NHOXDU�
PDXSXQ�PDVXN�GDUL�VLVWHP��
�
.DWD�NXQFL��HWQR�ILVLND��NRQVHS�NDORU��WDUL�PRMDQJ�SULDQJDQ��
�

$%675$&7�
7KH� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR� DQDO\VLV� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� KHDW� FRQVHSW� DQG� KHDW�
WUDQVIHU�ZLWK�0RMDQJ�3ULDQJDQ�GDQFH��7KLV�UHVHDUFK�XVHV�TXDOLWDWLYH�UHVHDUFK�PHWKRG�LQ�WKH�IRUP�RI�
VWXG\�� ,W� FKRRVHQ� LQ� RUGHU� WKDW� FDQ� GHVFULEH� WKH� UHVXOW� RI� UHVHDUFK� FOHDUO\� DQG� GHHSHU� IURP� VRPH�
OLWHUDWXUH��7KH�UHVHDUFK
V�VXEMHFW�DUH�0RMDQJ�3ULDQJDQ
V�GDQFHU�LQ�.DWXPELUL�$UW��6LOLZDQJL�8QLYHUVLW\��
7KH� UHVXOWV�RI� WKLV� UHVHDUFK� LV�GHVFULEH�KRZ� WKH� UHODWLRQVKLS�EHWZHHQ�KHDW�FRQFHSW�DV�D�FRQVHSW� LQ�
3K\VLFV�ZLWK�GDQFH�ZKLFK�LQ�WKLV�FDVH�0RMDQJ�3ULDQJDQ�GDQFH��7KH�LQWHQG�UHODWLRQ�LV�ZKHQ�D�GDQFHU�
GRLQJ�PXFK�PRWLRQ�DW�FHUWDLQ� WLPH��KHQFH�RI� WKDW�FDQ�FDXVH�EXUQLQJ�KHDW�DQG�UHVXOWV�D�KHDW�HQHUJ\�
ERWK�LQ�DQG�RXW�RI�V\VWHP��

�
.H\ZRUGV��HWQR�SK\VLFV��WKH�KHDW�FRQVHSW��PRMDQJ�SULDQJDQ�GDQFH��
 
�
3(1'$+8/8$1�

.DORU� PHUXSDNDQ� VDODK� VDWX� NRQVHS�
ILVLND� PHQJHQDL� SHUSLQGDKDQ� SDQDV� \DQJ�
GLVHUWDL� SHUSLQGDKDQ� HQHUJL�� .DORU� DGDODK�
VXDWX� HQHUJL� \DQJ� GDSDW� EHUSLQGDK� DWDXSXQ�
GLSLQGDKNDQ�� 'DSDW� EHUSLQGDK� GLNDUHQDNDQ�
DGDQ\D� SHUEHGDDQ� VXKX� GDQ� KDO� LQL� GDSDW�
PHQJXEDK� EHQWXN� GDUL� VHEXDK� EHQGD��
3HUSLQGDKDQ� SDGD� NDORU� GLDNLEDWNDQ�
EHUSLQGDKQ\D� HQHUJL� GDUL� VXDWX� WHPSDW� \DQJ�
PHPLOLNL� VXKX� WLQJJL� NH� WHPSDW� \DQJ� PHPLOLNL�
VXKX�OHELK�UHQGDK���6LDJLDQ�	�6LERUR���������

.RQVHS�NDORU� LQL�GDSDW�GHQJDQ�PXGDK�
GLWHPXNDQ�GDODP�NHKLGXSDQ�VHKDUL�KDUL�VHSHUWL�
SDGD�WXEXK�PDQXVLD��7XEXK�PDQXVLD��PHPLOLNL�
VLVWHP� NDORUQ\D� WHUVHQGLUL� \DQJ� VDQJDW� SHND�
GHQJDQ�NHDGDDQ�OLQJNXQJDQ�VHNLWDU��

%HUGDVDUNDQ�NRQVHS�NDORU�SDGD� WXEXK�
PDQXVLD�� NRQVHS� NDORU� \DQJ� GDSDW� NLWD� WHPXL�
\DLWX�NRQVHS�XPXP�NDORU� LWX�VHQGLUL��6HODLQ�LWX�
NRQVHS� NDORU� SDGD� WXEXK� PDQXVLD� SXQ�

PHPHQXKL� $VDV� %ODFN� GL� PDQD� NDORU� PDVXN�
DNDQ�VDPD�GHQJDQ�NDORU�WHULPD��

.HWLND� VHVHRUDQJ�PHPLOLNL� SHUJHUDNDQ�
WXEXK� \DQJ� EHVDU� GDODP� DNWLILWDVQ\D�� PDND�
NDORU� SDGD� WXEXK� VHVHRUDQJ� WHUVHEXW� DNDQ�
NHOXDU� PHODOXL� EHUEDJDL� SHUSLQGDKDQ� NDORU�
\DQJ�EHUODNX��6XGDK�PHQMDGL�KXNXP�DODP�MLND�
WXEXK�\DQJ�PHQJHOXDUNDQ�EDQ\DN�NDORU��PDND�
WXEXK� WHUVHEXW� KDUXV� PHQGDSDWNDQ� NDORU�
WHULPD� \DQJ� VHLPEDQJ� XQWXN� PHQMDJD�
NHVWDELODQ� VLVWHP� SDGD� WXEXKQ\D��
3HPEHODMDUDQ�PHQJHQDL�NRQVHS�NDORU�LQL�GDSDW�
GLWHUDSNDQ� XQWXN� PHUHND� \DQJ� PHPLOLNL�
DNWLILWDV� JHUDN� \DQJ� FXNXS� WLQJJL�� VHSHUWL�
VHSHUWL�GDODP�VHQL�WDUL��

0HQXUXW� 7ULVWLDQL� GDQ� /DQMDUL� �������
VHQL� WDUL� PHUXSDNDQ� VDODK� VDWX� ZDGDK� \DQJ�
PHQJDQGXQJ�XQVXU�NHLQGDKDQ��GL�PDQD�GDSDW�
GLVHUDS�PHODOXL�LQGHUD�SHQJOLKDWDQ��YLVXDO��GDQ�
LQGHUD� SHQGHQJDUDQ� �DXGLWLI��� 2OHK� VHEDE� LWX��
XQWXN�PHPDNVLPDONDQ�JHUDNDQ�GDODP�VHQL�WDUL��
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PDND� VHRUDQJ� SHQDUL� KDUXV� PHPLOLNL� VWDPLQD�
\DQJ� FXNXS� EDLN� XQWXN� PHODNXNDQ� EHUEDJDL�
JHUDNDQ�� 8QWXN� PHODNXNDQ� DNWLILWDV� WHUVHEXW��
PDND� SHQHUDSDQ� NRQVHS� NDORU� LQL� GLKDUDSNDQ�
GDSDW�PHPEDQWX�SDUD�SHQDUL�0RMDQJ�3ULDQJDQ�
GDODP� PHQMDJD� NHVHLPEDQJDQ� WXEXKQ\D�
PHODOXL� PHNDQLVPH� NRQVHS� NDORU� SDGD�
NHKLGXSDQ� VHKDUL�KDUL�� 'DODP� SHQHOLWLDQ� LQL�
PHQLWLN�EHUDWNDQ� SDGD� NRQVHS� NDORU� GDQ�
NDLWDQQ\D� GHQJDQ� DNWLILWDV� VHRUDQJ� SHQDUL�
\DQJ� GLKDUDSNDQ� EHUJXQD� VHEDJDL�
SHQJHWDKXDQ�VHRUDQJ�SHQDUL��
�
0(72'(�3(1(/,7,$1�
-HQLV�3HQHOLWLDQ�

3HQHOLWLDQ� LQL� WHUPDVXN� GDODP�PHWRGH�
SHQHOLWLDQ� NXDOLWDWLI� EHUXSD� VWXGL� SXVWDND��
0HODOXL�PHWRGH� LQL�SHQHOLWL�GDSDW�PHQJXUDLNDQ�
SHUPDVDODKDQ� \DQJ� GLEDKDV� VHFDUD� MHODV� GDQ�
NRPSHUKHQVLI�� 0HQXUXW� 1DQD� �������� GHQJDQ�
PHWRGH�VWXGL�SXVWDND��GDWD��GLNXPSXONDQ�XQWXN���
GLDQDOLVLV���NHPXGLDQ���GLVDMLNDQ���GDODP���KDVLO���
GDQ� � � SHPEDKDVDQ� � � DJDU� � � GDSDW� � � GLEXDW�
NHVLPSXODQ��
�
:DNWX�GDQ�7HPSDW�3HQHOLWLDQ�

3HQHOLWLDQ� LQL�GLODNVDQDNDQ�SDGD�EXODQ�
0DUHW� ����� \DQJ� EHUWHPSDW� GL� OLQJNXQJDQ�
8QLYHUVLWDV� 6LOLZDQJL�� 3HQHOLWLDQ� LQL� GLWXMXNDQ�
XQWXN� PHQJDQDOLVLV� KXEXQJDQ� NDORU� GDQ�
SHUSLQGDKDQ� NDORU� SDGD� VHRUDQJ� SHQDUL�
NKXVXVQ\D�SDGD� WDUL�0RMDQJ�3ULDQJDQ��6XEMHN�
SHQHOLWLDQ� LQL� LDODK� SDUD� SHQDUL� 0RMDQJ�
3ULDQJDQ� GL� 6DQJJDU� 6HQL� .DWXPELUL� ).,3�
8QLYHUVLWDV�6LOLZDQJL��
�
3URVHGXU�3HQHOLWLDQ�

3URVHGXU� SHQHOLWLDQ� LQL� PHQJJXQDNDQ�
EHEHUDSD� DOXU�� $GDSXQ� ULQFLDQ� DOXU� SHQHOLWLDQ�
WHUVHEXW�GDSDW�GLOLKDW�SDGD�JDPEDU����
�

�
�
�
�
�
�
�
�

�
*DPEDU����$OXU�3HQHOLWLDQ��6XPEHU���'RNXPHQ�

3HQXOLV��
�
7HNQLN�3HQJXPSXODQ�'DWD�

7HNQLN� SHQJXPSXODQ� GDWD� GDODP�
SHQHOLWLDQ� LQL� DGDODK� PHQJJXQDNDQ� WLQMDXDQ�
OLWHUDWXU� GDQ� GRNXPHQWDVL�� 'DWD� SULPHU� GDODP�
SHQHOLWLDQ� LQL� EHUXSD� KDVLO� SHODNVDQDDQ�
SHQHOLWLDQ� WHUKDGDS� SDUD� SHQDUL� 0RMDQJ�
3ULDQJDQ�� 6HGDQJNDQ� XQWXN� GDWD� VHNXQGHU�

GDODP� SHQHOLWLDQ� LQL� LDODK� EXNX� GDQ� EHEHUDSD�
DUWLNHO�LOPLDK�ODLQQ\D��

�
7HNQLN�$QDOLVLV�'DWD�

'DODP� SHQHOLWLDQ� LQL�� WHNQLN� DQDOLVLV�
\DQJ� GLJXQDNDQ� LDODK� GHQJDQ� UHGXNVL� GDWD��
7HNQLN� DQDOLVLV� LQL� PHPXQJNLQNDQ� SHQHOLWL�
XQWXN� PHQJDQDOLVLV� GDWD�GDWD� DZDO� PHQMDGL�
GDWD� \DQJ� OHELK� UHOHYDQ� GHQJDQ� WXMXDQ�
SHQHOLWLDQ��
�
+$6,/�'$1�3(0%$+$6$1�
.RQVHS�'DVDU�.DORU�

.DORU� DGDODK� SHUSLQGDKDQ� HQHUJL�
LQWHUQDO��=HPDQVN\��GNN���������.DORU�PHQJDOLU�
GDUL�VDWX�EDJLDQ�VLVWHP�NH�EDJLDQ�ODLQ�DWDX�GDUL�
VXDWX�VLVWHP�ODLQ�NDUHQD�DGD�SHUEHGDDQ�VXKX��
%HUGDVDUNDQ�SDGD�+XNXP�7HUPRGLQDPLND�,��

�

4� � 8���:� � � � ����

�
'L�PDQD��4�DGDODK�NDORU�\DQJ�GLWHULPD�

DWDX� GLOHSDV� VLVWHP�� 8� DGDODK� SHUXEDKDQ�

HQHUJL� GDODP� VLVWHP� �8ILQDO� ±� 8LQLWLDO��� GDQ� :�
DGDODK� XVDKD� \DQJ� GLODNXNDQ� DWDX� GLWHULPD�
VLVWHP���

%HVDUQ\D� NDORU� EHOXP� ELVD� GLNHWDKXL�
NHWLND� WLGDN� WHUMDGL� DOLUDQ� HQHUJL� LQWHUQDO� GDUL�
VDWX� VLVWHP� VDWX� NH� VLVWHP� ODLQQ\D�� $OLUDQ�
WHUVHEXW�WHUMDGL�MLND�DGD�SHUEHGDDQ�VXKX��2OHK�
VHEDE� LWX�� NDORU� EXNDQODK� VXDWX� ]DW� \DQJ�
GLVLPSDQ� GDODP� VXDWX� EHQGD�� WHWDSL� EHUXSD�
DOLUDQ�HQHUJL�\DQJ�GDSDW�EHUSLQGDK��

'DODP� SHUSLQGDKDQQ\D�� NDORU� GDSDW��
EHUSLQGDK� GDUL� VDWX� EHQGD� NH� EHQGD� ODLQ�
GHQJDQ�WLJD�FDUD�\DNQL�NRQGXNVL��NRQYHNVL�GDQ�
UDGLDVL�� .RQGXNVL� PHUXSDNDQ� SHUSLQGDKDQ�
NDORU� GDUL� VDWX� WHPSDW� NH� WHPSDW� ODLQ� GHQJDQ�
FDUD� WXPEXNDQ� DQWDU� PROHNXO� WDQSD� GLLNXWL�
GHQJDQ� SHUSLQGDKDQ� SDUWLNHO� SHUDQWDUD��
.RQYHNVL� PHUXSDNDQ� SHUSLQGDKDQ� NDORU� GL�
PDQD� GDODP� KDO� LQL� WHUMDGL� SHUSLQGDKDQ� ]DW�
\DQJ� PHQJLULQJLQ\D�� .HPXGLDQ� NRQYHNVL��
PHUXSDNDQ� SHUSLQGDKDQ� NDORU� GDODP� EHQWXN�
HQHUJL� JHORPEDQJ� HOHNWURPDJQHWLN� VHKLQJJD�
SHUSLQGDKDQ� LQL� WLGDN� PHPHUOXNDQ� PHGLXP�
GDODP�SHUDPEDWDQQ\D��

-LND� GLOLKDW� GDUL� SHUVDPDDQ� ��� PDND�
VHPDNLQ� EHVDU� XVDKD� \DQJ� GLODNXNDQ� ROHK�
VLVWHP�� PDND� KDO� WHUVHEXW� DNDQ� VHEDQGLQJ�
GHQJDQ� NDORU� DWDX� HQHUJL� \DQJ� GLNHOXDUNDQ�
ROHK� VLVWHP��3HUVDPDDQ� WHUVHEXW�PHQXQMXNDQ�
EDKZD� NDORU� WHULPD�PDXSXQ� NDORU� OHSDV� DNDQ�
VHEDQGLQJ� GHQJDQ� SHUXEDKDQ� HQHUJL� GDODP�
VLVWHP� GDQ� VHEDQGLQJ� GHQJDQ� XVDKD� DWDX�
NHUMD� \DQJ� GLODNXNDQ� VLVWHP�� +DO� LQL� GDSDW�
GLDQDORJLNDQ� NHSDGD� VHRUDQJ� SHQDUL� 0RMDQJ�
3ULDQJDQ� \DQJ� EDQ\DN� PHODNXNDQ� JHUDN�
�XVDKD�� GDQ� VDQJDW� PHPHUOXNDQ� HQHUJL� \DQJ�
FXNXS�XQWXN�PHODNXNDQ�XVDKD�WHUVHEXW���

3HODSRUDQ�

3HUHQFDQDDQ�

(YDOXDVL� 3HODNVDQDDQ�

5HIOHNVL�

3HUVLDSDQ�
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�
8UDLDQ�.HJLDWDQ�3HQHOLWLDQ�
3HUHQFDQDDQ�

3HUHQFDQDDQ� PHUXSDNDQ� NHJLDWDQ�
\DQJ� PHQGDVDU� GDQ� SDOLQJ� DZDO� GLODNXNDQ��
'DODP� WDKDS� LQL� GLODNXNDQ� SHPEDKDVDQ�
PHQJHQDL�WXMXDQ�� LQGLNDWRU��GDQ�NHJLDWDQ�\DQJ�
DNDQ� GLODNXNDQ�� .HJLDWDQ� SHUHQFDQDDQ� LQL�
PHOLEDWNDQ� WLP� SHQHOLWL� GDQ� GRVHQ� MXUXVDQ�
GDODP�PHPEHULNDQ� NULWLN�GDQ� VDUDQ�PHQJHQDL�
NHJLDWDQ�\DQJ�DNDQ�GLODNXNDQ��

�
3HUVLDSDQ�

3HUVLDSDQ�\DQJ�GLODNXNDQ�ROHK�SHQHOLWL�
LDODK� PHQ\LDSNDQ� VHJDOD� NHJLDWDQ� \DQJ�
GLEXWXKNDQ� XQWXN� PHQJDPELO� GDWD� DWDX�
LQIRUPDVL� GDUL� SDUD� SHQDUL� 0RMDQJ� 3ULDQJDQ�
VHSHUWL� VXUDW� SHUL]LQDQ� SHQHOLWLDQ�� ZDNWX� GDQ�
WHPSDW� SHQHOLWLDQ�� GDQ� NDPHUD� XQWXN�
GRNXPHQWDVL�NHJLDWDQ��

�
3HODNVDQDDQ�

.HJLDWDQ� SHQHOLWLDQ� LQL� GLODNVDQDNDQ�
EHUGDVDUNDQ� MDGZDO� \DQJ� WHODK� GLVHSDNDWL��
7DQSD� PHQJJDQJJX� NHJLDWDQ� SDUD� SHQDUL��
SHQDUL�WHUVHEXW�PHODNXNDQ�NHJLDWDQ�ODWLKDQQ\D�
VHSHUWL� ELDVD�� 3HQHOLWL� PHODNXNDQ� DQDOLVLV�
JHUDNDQ� WDUL� WHUVHEXW� \DQJ� EHUNDLWDQ� GHQJDQ�
SHQJHOXDUDQ� HQHUJL� EHUXSD� NDORU� GDQ�
SHUSLQGDKDQQ\D��
�
(YDOXDVL�

.HJLDWDQ� LQL� PHUXSDNDQ� EHQWXN�
PRQLWRULQJ� WHUNDLW� EHEHUDSD� GDWD� \DQJ� VXGDK�
WHUNXPSXO�� 'DODP� NHJLDWDQ� LQL� GLODNXNDQ�
EHEHUDSD� XUDLDQ� LQIRUPDVL� GDUL� SHQHOLWL�
PHQJHQDL�NRQVHS�NDORU�GDQ�SHUSLQGDKDQ�NDORU�
\DQJ� WHUMDGL� NHWLND� SDUD� SHQDUL� PHODNXNDQ�
JHUDNDQ�WDUL��
�
5HIOHNVL�

5HIOHNVL�GLODNXNDQ�XQWXN�PHQGDSDWNDQ�
XPSDQ�EDOLN�GDUL�SDUD�SHQDUL�PHQJHQDL�NHVDQ�
GDQ� SHVDQ� SDUD� SHQDUL� VHWHODK� GLODNXNDQQ\D�
SHQHOLWLDQ�LQL��
�
3HODSRUDQ�

6HEDJDL� EHQWXN� Q\DWD� GDUL� KDVLO�
NHJLDWDQ�\DQJ�WHODK�GLODNXNDQ��PDND�GLVXVXODK�
KDVLO�ODSRUDQ�SHQHOLWLDQ�GDODP�EHQWXN�MXUQDO�LQL��
�
,PSOHPHQWDVL� .RQVHS� .DORU� SDGD� 7DUL�
0RMDQJ�3ULDQJDQ�

.RQVHS� NDORU� PHUXSDNDQ� EDJLDQ� GDUL�
SHPEHODMDUDQ� ILVLND��0HQXUXW� 6XMDUZDQWR�� GNN�
�������� SHPEHODMDUDQ� ILVLND� \DQJ� KDQ\D�
PHQHNDQ�SDGD�DVSHN�NRJQLWLI��DNDQ�PHUHGXNVL�
KDNLNDW� ILVLND� VHEDJDL� SURVHV�� SURGXN�� GDQ�
VLNDS�� 2OHK� VHEDE� LWX�� XQWXN� PHPDNVLPDONDQ�
KDNLNDW� GDUL� LOPX� ILVLND� WHUVHEXW�� PDND� KDUXV�

DGD� LPSOHPHQWDVL� GDODP� NHKLGXSDQ� VHKDUL�
KDUL��

'DODP� PHODNXNDQ� DNWLILWDV� VHSHUWL�
PHQDUL�� WHQWXQ\D� WXEXK� SHQDUL� WHUVHEXW�
PHQJDODPL� SHUJHUDNDQ�� 'HQJDQ� DGDQ\D�
SHUJHUDNDQ� WHUXV�PHQHUXV�� WXEXK�DNDQ� WHUDVD�
SDQDV�� 6HKLQJJD� VXKX� WXEXK� DNDQ�PHQLQJNDW�
�SHUXEDKDQ� VXKX� DZDO� GHQJDQ� VXKX� DNKLU�  �
¨7���%HUGDVDUNDQ�SHUVDQDDQ�NDORU��

�
4� �P�F�¨7� � � � ����

�
'L�PDQD�P�DGDODK�PDVVD�EHQGD�GDQ�F�DGDODK�
NDORU�MHQLV�EHQGD��

-XPODK� NDORU� \DQJ� GLNHOXDUNDQ�
VHEDQGLQJ�GHQJDQ�VXKX�WXEXK��6HPDNLQ�WLQJJL�
QLODL� ¨7�� PDND� NDORU� \DQJ� GLKDVLONDQ� SXQ�
VHPDNLQ�EDQ\DN��%HJLWXSXQ�VHEDOLNQ\D��.HWLND�
QLODL� ¨7� UHQGDK�� NDORU� \DQJ� GLKDVLONDQ� SXQ�
VHGLNLW��

'DODP� PHODNXNDQ� JHUDNDQ� WDUL�� VXKX�
WXEXK�WLGDN�DNDQ�EHUWDPEDK�GDODP�ZDNWX�\DQJ�
VLQJNDW�� 0HODLQNDQ� EHUWDKDS�� 6HKLQJJD� NDORU�
SXQ�GLNHOXDUNDQ�VHGLNLW�GHPL�VHGLNLW��

-LND� GLOLKDW� GDUL� SHUVDPDDQ� ���
EDQ\DNQ\D� NDORU� MXJD� VHEDQGLQJ� GHQJDQ�
PDVVD�� -DGL�� VHPDNLQ� EHVDU� PDVVD�� VHPDNLQ�
EDQ\D�NDORU� \DQJ�GLNHOXDUNDQ��-LND�GLOLKDW�GDUL�
VXGXW� SDQGDQJ� ELRORJL�� GHQJDQ� DGDQ\D�
JHUDNDQ� LQL� ELVD� PHPEDNDU� OHPDN� VHLULQJ�
GHQJDQ� SHUWDPEDKDQ� VXKX�� 3HPEDNDUDQ�
OHPDN�LQL�NHOXDU�GDODP�EHQWXN�NHULQJDW��

$NDQ� WHWDSL�� GDODP� VXDWX� DNWLILWDV�
VHSHUWL� PHODNXNDQ� WDULDQ� DGD� NDODQ\D� NLWD�
EHUKHQWL� XQWXN� EHULVWLUDKDW�� +DO� WHUVHEXW�
PHUXSDNDQ�VXDWX�EHQWXN� recovery� WXEXK�\DQJ�
WHODK� EDQ\DN� PHODNXNDQ� JHUDN� DWDX� DNWLILWDV��
6HWHODK�PHQDUL�� WXEXK� GDODP� NHDGDDQ� SDQDV��
6XKX� GDUL� OLQJNXQJDQ� PHPSHQJDUXKL� XQWXN�
PHQRUPDONDQ� NHPEDOL� VXKX� WXEXK�� +DO� LQL�
VHVXDL�GHQJDQ�SHUVDPDDQ�DVDV�EODFN�\DLWX��

�
4OHSDV� �4WHULPD� � � � ����

�
8QWXN�PHPSHUFHSDW�SHQRUPDODQ�VXKX�

WXEXK�� GLSHUOXNDQ� NDORU� GDUL� OLQJNXQJDQ� \DQJ�
VXKXQ\D� GLQJLQ�� %LVDQ\D� PHQJJXQDNDQ� NLSDV�
DQJLQ�� $&�� PDXSXQ� DQJLQ� VHSRL�VHSRL�
�GLVHVXDLNDQ�GHQJDQ�NHEXWXKDQ���

6HFDUD� ILVLND�� 3HUXEDKDQ� VXKX�
GLVHEDENDQ�ROHK�SHUXEDKDQ�HQHUJL�SDQDV�GDUL�
VLVWHP� NDUHQD� DGDQ\D� WUDQVIHU� HQHUJL� DQWDUD�
VLVWHP� GDQ� OLQJNXQJDQ� VLVWHP�� 3HUOX� GLLQJDW�
EDKZD� HQHUJL� SDQDV� DGDODK� HQHUJL� LQWHUQDO�
\DQJ� WHUGLUL� DWDV� HQHUJL� NLQHWLN� GDQ� SRWHQVLDO�
\DQJ� WHUNDLW� GHQJDQ� JHUDNDQ� DFDN� DWRP�
PROHNXO� GDQ� EHQGD� PLNURVNRSLV� ODLQ� GDODP�
VHEXDK� REMHN� HQHUJL� \DQJ� GLWUDQVIHU� GLVHEXW�
NDORU�� 1LODL� NDORU� SRVLWLI� MLND� VXDWX� VLVWHP�
PHQHULPD� NDORU�� VHGDQJNDQ� QLODL� NDORU� DNDQ�
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EHUQLODL� QHJDWLI� MLND� VLVWHP� PHOHSDV� NDORU� NH�
OLQJNXQJDQ��+DOOLGD\��GNN���������
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%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GL� DWDV��
PDND� GDSDW� GLVLPSXONDQ� EDKZD� NRQVHS� NDORU�
EHUNDLWDQ�GHQJDQ�DNWLILWDV�JHUDN�PDQXVLD�\DQJ�
GDODP� KDO� LQL� LDODK� SDGD� VHQL� WDUL� 0RMDQJ�
3ULDQJDQ�� 6HEDJDL� VDODK� VDWX� FRQWRK�
SHQHUDSDQ� NRQVHS� NDORU� GDODP� DNWLILWDV�
VHRUDQJ�SHQDUL�0RMDQJ�3ULDQJDQ�LDODK�WHQWDQJ�
NRQVHS� XPXP� NDORU� �SHUVDPDDQ� ���� .HWLND�
SHQDUL� EDQ\DN� PHODNXNDQ� JHUDNDQ�� PDND�
WHUMDGL� SHPEDNDWUDQ� �SDQDV�� GDODP� WXEXKQ\D�
GDQ� PHQJHOXDUNDQ� HQHUJL� NDORU�� 6HODLQ� LWX��
WHUGDSDW�$VDV�%ODFN��GL�PDQD�NDORU�\DQJ�OHSDV�
DNDQ� VHEDQGLQJ� GHQJDQ� NDORU� WHULPD� �GDODP�
NHDGDDQ�LGHDO�\DQJ�VHLPEDQJ���
�
8&$3$1�7(5,0$�.$6,+�

3HQHOLWL� PHQJXFDSNDQ� EDQ\DN� WHULPD�
NDVLK� NHSDGD� VHOXUXK� SLKDN� \DQJ� VXGDK�
WHUOLEDW�GDODP��SHQHOLWLDQ�LQL�NKXVXVQ\D�NHSDGD�
NHOXDUJD� 8QLYHUVLWDV� 6LOLZDQJL� GDQ� 6DQJJDU�
6HQL�.DWXPELUL��
�
'$)7$5�58-8.$1�
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