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'HSDUWHPHQ�7HNQLN�/LQJNXQJDQ�)DNXOWDV�7HNQLN�8QLYHUVLWDV�'LSRQHJRUR�

-O��3URI��+��6XGDUWR��6+�7HPEDODQJ��6HPDUDQJ��,QGRQHVLD�������

HPDLO��

�
�GHVLQWDVJ#JPDLO�FRP�

�

$EVWUDN�
,QGXVWUL� &UXGH� 3DOP� 2LO� �&32�� VDDW� LQL� WHODK� PHQMDGL� LQGXVWUL� SHUWDQLDQ� \DQJ� SDOLQJ�

EHVDU�GL�,QGRQHVLD��GHQJDQ�SURGXNVL�&32�PHQFDSDL����MXWD�WRQ�SHU�WDKXQ�GDQ�OXDV�DUHD�

SHUNHEXQDQ� NHODSD� VDZLW� PHQFDSDL� �� MXWD� KHNWDU�� %HVDUQ\D� SURGXNVL� \DQJ� GLKDVLONDQ��

WHQWXQ\D� MXJD� GDSDW� PHQLPEXONDQ� HPLVL� VHEDJDL� GDPSDN� VDPSLQJ� GDUL� SURVHV� SURGXNVL�

GDQ�DNDQ�WLPEXO�HIHN�VHFDUD�WLGDN�ODQJVXQJ�WHUKDGDS�OLQJNXQJDQ�EHUXSD�GDPSDN��6WXGL�LQL�

EHUWXMXDQ� XQWXN� PHQJDQDOLVLV� SRWHQVL� GDPSDN� OLQJNXQJDQ� \DQJ� WLPEXO� GDUL� SURVHV�

SURGXNVL�&32�\DQJ�DGD�GL�ZLOD\DK�3URYLQVL�-DPEL��.DE��0HUDQJLQ��'HVD�-HODWDQJ�GHQJDQ�

PHQJHPEDQJNDQ�PRGHO�/LIH�&\FOH�$VHHVVPHQW� �/&$�� EHUGDVDUNDQ� VLVWHP�SURGXNVL� \DQJ�

DGD�GLVDQD��6HWHODK�GLNHWDKXL�GDPSDN�\DQJ�WLPEXO��GLVXVXQ�XSD\D�SHQJHQGDOLDQ�GDPSDN�

\DQJ�GDSDW�GLODNXNDQ�ROHK�SHUXVDKDDQ��6WXGL� LQL�PHPLOLNL�V\VWHP�ERXQGDU\�\DLWX�FUDGOH�

WR�JDWH�� 8QWXN� PHQJLGHQWLILNDVL� GDPSDN� OLQJNXQJDQ� \DQJ� WLPEXO� GLVDQD�� GLJXQDNDQ�

PHWRGH�/&$�\DQJ�GLEDQWX�GHQJDQ�VRIWZDUH�6LPD3UR�Y������GDQ�PHWRGRORJL�HFR�LQGRFDWRU�

����%HUGDVDUNDQ�VWXGL�LQL�LPSDFW�\DQJ�GLKDVLONDQ�\DQJ�SDOLQJ�EHVDU�EDLN�LWX�GDUL�DNWLYLWDV�

SHUNHEXQDQ� GDQ� LQGXVWUL� DGDODK� FOLPDWH� FKDQJH�� EHUDVDO� GDUL� SHQJJXQDDQ� SXSXN� GDUL�

DNWLYLWDV�SHUNHEXQDQ�\DQJ�PHQJKDVLONDQ�HPLVL�1�2�GLWDPEDK�GHQJDQ�SDOP�RLO�PLOO�HIIOXHQW�

�320(�� \DQJ� PHQJKDVLONDQ� JDV� PHWDQD�� 7HUGDSDW� �� VNHQDULR� WHNQRORJL� EHUVLK� \DQJ�

GLXVXONDQ� DJDU� GDSDW� PHQJXUDQJL� GDPSDN� \DQJ� DGD� \DLWX� ���� SHQJRODKDQ� ELRJDV� GDUL�

320(�GDQ�����SHQJRODKDQ�ELRHWDQRO�GDUL�HPSW\�IUXLW�EXQFK��()%���

�

.H\ZRUGV���/&$��/&,$��LQGXVWUL�NHODSD�VDZLW��SHUNHEXQDQ�NHODSD�VDZLW��FUXGH�SDOP�RLO��

�

$EVWUDFW�

>3RWHQWLDO� (QYLURQPHQWDO� ,PSDFW� LQ� WKH� 6\VWHP� 3URGXFWLRQ� RI� &UXGH� 3DOP� 2LO� �&UXGH�

3DOP� 2LO�&32�� 8VLQJ� /LIH� &\FOH� $VVHVVPHQW� �(FR�,QGLFDWRU� ����
�&DVH� 6WXG\�� 37�� 6LQDU� 0DV� $JUR� 5HVRXUFHV� DQG� 7HFKQRORJ\� 7EN�@�� ,QGXVWU\� RI� &UXGH�

3DOP�2LO��&32��KDV�QRZ�EHFRPH�WKH�ODUJHVW�DJULFXOWXUDO�LQGXVWULHV�LQ�,QGRQHVLD��ZLWK�&32�

SURGXFWLRQ�UHDFKHG����PLOOLRQ�WRQQHV�SHU�\HDU�DQG�SDOP�RLO�SODQWDWLRQ�DUHD�UHDFKHV���PLOOLRQ�

KHFWDUHV��7KH�DPRXQW�SURGXFHG��RI�FRXUVH��FDQ�DOVR�FDXVH�HPLVVLRQV�DV�D� VLGH�HIIHFW�RI� WKH�

SURGXFWLRQ�SURFHVV�DQG�WKHUH�ZLOO�EH�LQGLUHFW�HIIHFWV�RQ�WKH�HQYLURQPHQW�DV�DQ�LPSDFW��7KLV�

VWXG\�DLPHG� WR�DQDO\]H� WKH�SRWHQWLDO�HQYLURQPHQWDO� LPSDFWV�DULVLQJ� IURP� WKH� SURGXFWLRQ�RI�

&32� LQ� WKH� -DPEL� 3URYLQFH�� .DE�� 0HUDQJLQ�� 'HVD� -HODWDQJ� E\� GHYHORSLQJ� PRGHOV�

$VHHVVPHQW�/LIH�&\FOH� �/&$��EDVHG�RQ�SURGXFWLRQ� V\VWHPV� WKDW�H[LVW� WKHUH��$IWHU� NQRZ� WKH�

LPSDFW��RUJDQL]HG�HIIRUWV�WR�FRQWURO�WKH�LPSDFW�WKDW�FDQ�EH�GRQH�E\�WKH�FRPSDQ\��7KLV�VWXG\�

KDV�D�V\VWHP�ERXQGDU\�LV�FUDGOH�WR�JDWH��7R�LGHQWLI\�HQYLURQPHQWDO�LPSDFWV�WKDW�DULVH�WKHUHLQ��

WKH�PHWKRG�XVHG�/&$�DVVLVWHG�ZLWK�VRIWZDUH�6LPD3UR�Y������DQG�PHWKRGRORJ\�HFR�LQGRFDWRU�

����%DVHG� RQ� WKHVH� VWXGLHV� WKH�JUHDWHVW� LPSDFW� JHQHUDWHG� IURP� WKH� DFWLYLWLHV�DQG� LQGXVWULDO�
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HVWDWHV�DUH�FOLPDWH�FKDQJH��GHULYHG�IURP�WKH�XVH�RI�IHUWLOL]HUV�IURP�SODQWDWLRQ�DFWLYLWLHV�WKDW�

SURGXFH� 1�2� HPLVVLRQV� FRXSOHG� ZLWK� D� SDOP� RLO� PLOO� HIIOXHQW� �320(�� ZKLFK� SURGXFH�

PHWKDQH��7KHUH�DUH�WZR�VFHQDULRV�SURSRVHG�FOHDQ�WHFKQRORJLHV�LQ�RUGHU�WR�UHGXFH�WKH�H[LVWLQJ�

LPSDFW��QDPHO\�����WKH�SURFHVVLQJ�RI�ELRJDV�IURP�320(�DQG�����WKH�SURFHVVLQJ�RI�ELRHWKDQRO�

IURP�HPSW\�IUXLW�EXQFK��()%���

�
.H\ZRUGV���/&$��/&,$��LQGXVWUL�NHODSD�VDZLW��SHUNHEXQDQ�NHODSD�VDZLW��FUXGH�SDOP�RLO��

�

�

�

3(1'$+8/8$1��

/DWDU�EHODNDQJ��

'HQJDQ� SURGXNVL� JOREDO� KDPSLU� ���

MXWD� WRQ� GDQSDVDU� PLQ\DN� QDEDWL� JOREDO�

OHELK� GDUL� ���� EHUDW� GL����� �032%��

������� PLQ\DN� VDZLW� PHUXSDNDQ� PLQ\DN�

QDEDWL� \DQJ� SDOLQJ� EDQ\DN� GLSURGXNVL�

GLGXQLD�� %HUDJDP� EHUEDJDL� NHJXQDDQ�

GDODP� PDNDQDQ�� NRVPHWLN� GDQ� NRPRGLWDV�

ODLQQ\D�� VHUWD� ELRIXHO�� GLNRPELQDVLNDQ�

GHQJDQ� KDUJD� SDVDUGL� EDZDK� SHVDLQJQ\D�

�032%�� ������� PHPEXDW� PLQ\DN� VDZLW�

GDQ� \DQJFR�SURGXN�� PLQ\DN� LQWL� VDZLW��

SURGXN�\DQJ�PHQDULN��

'DPSDN�OLQJNXQJDQ�\DQJ�EHUSRWHQVL�

WLPEXO� WLGDN� KDQ\D� GDUL� DNWLYLWDV�

SHUNHEXQDQ�� WHWDSL� MXJD� SDEULN� DWDX�

LQGXVWUL� PLQ\DN� NHODSD� VDZLW� �SDOP� RLO�

PLOOV��� NDUHQD� DGDQ\D� OLPEDK� FDLU� GDQ�

OLPEDK� SDGDW�� -LND� WLGDN� GLNHOROD� GHQJDQ�

EDLN�� OLPEDK� WHUVHEXW� EHUSRWHQVL�

PHQFHPDUL� OLQJNXQJDQ�� 7HQWXQ\D�� KDUXV�

GLNDML�OHELK�ODQMXW�DJDU�GDSDW�GLLGHQWLILNDVL�

EDJDLPDQD� VNHQDULR� SHQJHORODDQ�

OLQJNXQJDQ� \DQJ� SDOLQJ� EDLN�� NKXVXVQ\D�

XQWXN� PHQXUXQNDQ� GDPSDN� OLQJNXQJDQ�

SRWHQVLDO��

8QWXN� GDSDW� PHQJLGHQWLILNDVL� GDQ�

PHQJDQDOLVLV� GDPSDN�GDPSDN� OLQJNXQJDQ�

\DQJ� GDSDW� WHUMDGL�� PHWRGH� \DQJ� VHULQJ�

GLJXQDNDQ� DGDODK� OLIH� F\FOH� DVVHVVPHQW�

�/&$��� 6HODLQ� LWX�� /&$� DGDODK� DODW� \DQJ�

ELDVD� GLJXQDNDQ� XQWXN� PHQJDQDOLVLV�

SHQJKHPDWDQ� HQHUJL� GDQ� SHQJXUDQJDQ�

HPLVL� JDV� UXPDK� NDFD�� DXGLW� OLQJNXQJDQ�

GDQ� HQHUJL� JOREDO� \DQJ� EHUIRNXV� SDGD�

NHKLGXSDQ� VLNOXV� SURGXN�� VHUWD� HILVLHQVL�

SHQJJXQDDQ�VXPEHU�GD\D�VHSHUWL�WDQDK�DLU��

HQHUJL� GDQ� VXPEHU� GD\D� DODP�

ODLQQ\D�%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�

�:LMRQR�� ������ WHUVHEXW�� GDPSDN�

OLQJNXQJDQ�\DQJ� WHUMDGL� DGDODK�SHUXEDKDQ�

LNOLP� ���������� IRUPDVL� IRWR�RNVLGDQ�

���������� GDQ� HXWURILNDVL� ����������

'DPSDN� WHUEHVDU� GLKDVLONDQ� GDUL� XQLW�

SHUNHEXQDQ� NHODSD� VDZLW� �:LMRQR�� �������

3HQHOLWLDQ� WHQWDQJ� SHUEDQGLQJDQ� GDPSDN�

OLQJNXQJDQ� GDUL� SURGXNVL� ELRGLHVHO� GDUL�

PLQ\DN� VDZLW� GDQ� -DWURSKDMXJD� GLODNXNDQ�

ROHK� 1D]LU� GDQ� 6HW\DQLQJVLK� �������

GHQJDQ� PHQJJXQDNDQ� VRIWZDUH� 6LPDSUR�

YHU����

7XMXDQ� GDUL� SHQHOLWLDQ� LQL�� ROHK�

NDUHQD� LWX�� DGDODK� XQWXN� PHQLODL� GDPSDN�

OLQJNXQJDQ�GDUL� SURGXNVL�PLQ\DN� VDZLW�GL�

,QGRQHVLD�� 0DND� GDUL� LWX� GLJXQDNDQODK�

PRGHO� XQWXN� PHQJXNXU� HIHN� GDUL� VHWLDS�

SURGXNVL� \DQJ� DGD�� 37�� 60$57� 7EN�

GLDPELO� VHEDJDL� VWXGL� NDVXV� NDUHQD�

PHUXSDNDQ� VDODK� VDWX� SHUXVDKDDQ� \DQJ�

PHPLOLNL� VLVWHP� SURGXNVL� &32� \DQJ�

SDOLQJ� OHQJNDS� GL� ,QGRQHVLD�� +DVLO� GDQ�

NHVLPSXODQ� GDSDWEHUJXQD� XQWXN�

SHQJHPEDQJDQ� NHELMDNDQ� WDPEDKDQ�

GDODPVHNWRU� SURGXNVL� PLQ\DN� VDZLW�

EHUNHODQMXWDQ��

�

7XMXDQ�3HQHOLWLDQ��

7XMXDQ�SHQHOLWLDQ�LQL��DQWDUD�ODLQ���

��� 0HQJHPEDQJNDQ�PRGHO�/LIH�&\FOH�

$VVHVVPHQW��/&$��EHUGDVDUNDQ�VLVWHP�

SURGXNVL�PLQ\DN�NHODSD�VDZLW��&32��

GL�37��60$57�7EN�

��� 0HQJDQDOLVLV�SRWHQVL�GDPSDN�

OLQJNXQJDQ�SDGD�NRQGLVL�VLVWHP�

HNVLVWLQJ�GL�37��60$57�7EN�

��� 0HQ\XVXQ�XSD\D�SHQJHQGDOLDQ�

SRWHQVL�GDPSDN�OLQJNXQJDQ�\DQJ�

GDSDW�GLODNXNDQ�GL�37��60$57�7EN�

�
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0(72'2/2*,��

0HWRGRORJL�SHQHOLWLDQ�LQL�PHOLSXWL���

:DNWX�GDQ�7HPSDW�3HQHOLWLDQ��

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� SDGD�

EXODQ�-XOL������GL�37��60$57�7EN�\DQJ�

PHPLOLNL� DQDN� SHUXVDKDDQ� SDEULN� NHODSD�

VDZLW� GL� 3URYLQVL� -DPEL�� WHSDWQ\D� GL�'HVD�

-HODWDQJ�� .HFDPDWDQ� 3DPHQDQJ��

.DEXSDWHQ�0HUDQJLQ�%DQJNR��

7HNQLN�3HQJDPELODQ�'DWD��

3DGD� WDKDS� SHQJXPSXODQ� GDWD� LQL�

DNDQ� GLODNXNDQ� SHQJXPSXODQ� GDWD� SULPHU�

PDXSXQ� GDWD� VHNXQGHU�'DWD� \DQJ�

GLGDSDWNDQ� EHUXSD� GDWD� GDUL� SHUXVDKDDQ�

GDQ�GDWD�\DQJ�GLDPELO�ROHK�SHQHOLWL�VHFDUD�

ODQJVXQJ� SDGD� UDQWDL� SURGXNVL� PDXSXQ�

GDWD�GDWD� ODLQ� \DQJ� GLSHUROHK� PHODOXL�

SURVHV� ZDZDQFDUD� GHQJDQ� SHJDZDL��

3URVHGXU� YDOLGDVL� GDWD� GLODNXNDQ� GHQJDQ�

NXQMXQJDQ� GL� WHPSDW�� GL� WHPSDW�

SHQJXNXUDQ�� NRPXQLNDVL� GDQ� GLVNXVL�

PHODOXL� H�PDLO� GDQ� WHOHSRQ�� GDQ� PHODOXL�

ZDZDQFDUD� XQWXN� PHPSHUROHK� EXNWL� GDQ�

XQWXN�PHPYHULILNDVL� NHDQGDODQ� GDWD� \DQJ�

GLNXPSXONDQ��'DWD�\DQJ�GLSHUOXNDQ�DGDODK�

VHPXD� GDWD� LQSXW� GDODP� SURVHV� \DQJ�

WHUOLEDW�� VHMDN� GDUL� SHUNHEXQDQ� NHODSD�

VDZLW� VDPSDL� GL� LQGXVWUL� SHQJRODKDQQ\D��

6LVWHP� SURGXNVL� PLQ\DN� NHODSD� VDZLW�

GDSDW� EHUEHGD�EHGD� WHUJDQWXQJ� GDUL�

SHUXVDKDDQ��2OHK�NDUHQD�LWX��SHQJXPSXODQ�

GDWD�GLODNXNDQ�EHUGDVDUNDQ�VWXGL�ODSDQJDQ��

7DEHO���&RQWRK�GDWD�LQSXW�
3URVHV� .RPSRQHQ�

3HUNHEXQDQ� -XPODK�SXSXN�\DQJ�GLJXQDNDQ�

��

+HUELVLGD�SHVWLVLGD�

$LU�

'LHVHO�

'DWD�NDUDNWHULVWLN�SHUNHEXQDQ��

.DUDNWHULVWLN� WDQDK�� XPXU�

SHUNHEXQDQ��MXPODK�WDQDPDQ���

7RWDO�OXDV�ODKDQ��KD��

(PLVL�\DQJ�GLKDVLONDQ�

,QGXVWUL�

PLQ\DN�VDZLW�

%HUDW�))%�

%DKDQ� EDNDU� GLHVHO� XQWXN� EDKDQ�

EDNX�

.RQVXPVL�DLU�GDODP�SURVHV�

-XPODK�.HUQHOV��6KHOOV��W��

/LVWULN��6WHDP�,QSXW�

%DKDQ�NLPLD�\DQJ�GLJXQDNDQ�

.DUDNWHULVWLN� GDQ� MXPODK� OLPEDK�

FDLU�DWDX�320(�

3URVHV� .RPSRQHQ�

.DUDNWHULVWLN� GDQ� MXPODK� OLPEDK�

SDGDW�DWDX�()%�

GDQ� VHPXD� EDKDQ�PDWHULDO�HQHUJL�

ODLQ�\DQJ�GLSHUOXNDQ�

7UDQVSRUWDVL�

-DUDN� DQWDUD� SHUNHEXQDQ� GDQ�

LQGXVWUL��MDOXU�WUXN��

��

-DUDN� DQWDUD� LQGXVWUL� &32� GDQ�

VWRUDJH�JXGDQJ�SHQ\LPSDQDQ�

��

.RQVXPVL�GLHVHO�XQWXN�NHQGDUDDQ�

5LWDVH�NHQGDUDDQ�

�

7HNQLN�3HQJRODKDQ�GDQ�$QDOLVLV�'DWD�

8QWXN�PHODNXNDQ�SHQJRODKDQ�GDWD�

SHQLODLDQ� GDPSDN� OLQJNXQJDQ� GLJXQDNDQ�

VRIWZDUH�6LPD3UR� Y� �����8QWXN�PHQJRODK�

GDWD� PHQJJXQDNDQ� VRIWZDUH� LQL� PDND�

GLSHUOXNDQ�EHEHUDSD�WDKDSDQ�\DNQL�GHILQLVL�

ERXQGDU\�� OLIH� F\FOH� LQYHQWRU\�� GDQ�

SHQHQWXDQ� GDPSDN� OLQJNXQJDQ�� %RXQGDU\�

SDGD�SHQHOLWLDQ� LQL� WHUEDWDV�SDGD�FUDGOH� WR�

JDWH�GLPXODL�GDUL�SHUNHEXQDQ�NHODSD�VDZLW�

KLQJJD� PHQMDGL� SURGXN� MDGL� �&32�� DWDX�

ILQLVK� SURGXFW�� 3DGD� WDKDSDQ� /LIH� &\FOH�

,QYHQWRU\�PDND�GLODNXNDQ�HNVWUDNVL�EDKDQ�

DWDX�PDWHULDO�\DQJ�GLJXQDNDQ�SDGD�SURVHV�

SHQJRODKDQ�PLQ\DN�NHODSD�VDZLW�PHQWDK�GL�

37�� 6,1$5� 0$6� $*52� 5(6285&(6�

$1'� 7(&+12/2*<� 7%.�� 6HGDQJNDQ�

SDGD� WDKDSDQ� SHQHQWXDQ� GDPSDN�

OLQJNXQJDQ� GLODNXNDQ� EHEHUDSD� WDKDSDQ�

\DNQL� FKDUDFWHUL]DWLRQ�GDQ�QRUPDOLVDWLRQ��

'DWD�\DQJ�PHQMDGL�LQSXWDQ�SDGD�SHQHOLWLDQ�

LQL� PHUXSDNDQ� GDWD� \DQJ� GLSHUROHK� GDUL�

SHUXVDKDDQ��

+DVLO� GDUL� SHQJRODKDQ� GDWD� SDGD�

6LPD3UR� WHUVHEXW� DNDQ� PHQJKDVLONDQ� WLJD�

PDFDP� DVVHVVPHQW� \DLWX� QHWZRUN��

FKDUDFWHUL]DWLRQ� LPSDFW� DVVHVVPHQW� GDQ�

MXJD� QRUPDOL]DWLRQ� LPSDFW� DVVHVVPHQW��

+DVLO� QHWZRUN� LQL� PHPEHULNDQ� LQIRUPDVL�

KXEXQJDQ�GDUL�VHWLDS�SURVHV�\DQJ�PHPLOLNL�

SHQJDUXK�GDODP�PHQJKDVLONDQ�GDPSDN��

3DGD� WDKDS� SHQLODLDQ� GDPSDN�

�LPSDFW� DVVHVVPHQW�� GLODNXNDQ� SHQHWXDQ�

GDPSDN� WHUKDGDS� OLQJNXQJDQ� \DQJ� WHODK�

GLSHUROHK� GDUL� WDKDSDQ� /&,� �/LIH� &\FOH�

,QYHQWRU\���0HWRGH�SDGD�VRIWZDUH�6LPD3UR�

\DQJ� GLJXQDNDQ� XQWXN� PHPSHUNLUDNDQ�

EHVDUQ\D�GDPSDN�\DQJ�WHUMDGL�DGDODK�(FR�
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�

,QGLFDWRU� ���� 0HWRGH� LQL� GLSLOLK� NDUHQD�

PHUXSDNDQ� PHWRGH� \DQJ� SDOLQJ� SHQWLQJ�

GDQ� GLUHNRPHQGDVLNDQ� EHUGDVDUNDQ� ,62�

����������

� +DVLO� DQDOLVD� \DQJ� GLODNXNDQ� ROHK�

VRIWZDUH� 6LPD3UR� DNDQ� PHQJKDVLONDQ�

NHOXDUDQ� �RXWSXW�� EHUXSD� JUDILN� KDVLO� GDUL�

NDUDNWHULVDVL�GDUL�PDVLQJ�PDVLQJ�SURGXNVL��

*UDILN� LQL� PHUXSDNDQ� KDVLO� DQDOLVLV� GDUL�

GDPSDN� OLQJNXQJDQ� \DQJ� PHUXSDNDQ�

GDPSDN� GDUL� SURVHV� SURGXNVL�� 'DODP�

JUDILN� LQL�� PHQXQMXNNDQ� EDKZD� SURGXNVL�

PHQGRPLQDVL� GDODP� EHEHUDSD� NDWHJRUL�

GDPSDN�� VHGDQJNDQ� SURVHV� SHQJRODKDQ�

\DQJ� ODLQ� \DQJ� PHQGRPLQDVL� NDWHJRUL�

GDPSDN�ODLQQ\D��+DO�LQL�MXJD�PHQXQMXNNDQ�

EDKZD� WLGDN� DGD�GDWD� WHQWDQJ�SHQJJXQDDQ�

ODKDQ��

�

+$6,/�'$1�3(0%$+$6$1��

*RDO�DQG�6FRSH�

�

�
*DPEDU���*RDO�DQG�6FRSH�

'DODP� *DPEDU� �� \DQJ� PHUXSDNDQ�

V\VWHP� ERXQGDU\�� WHUGDSDW� EDFNJURXQG�

VWDJH� GDQ� IRUHJURXQG� VWDJH�� %DFNJURXQG�

VWDJH� DGDODK� SURVHV� \DQJ� WLGDN� WHUOLKDW�

VHFDUD� ODQJVXQJ� GLPDQD� GDODP� VWDJH� LQL�

WHUGDSDW�LQSXW�\DQJ�PHPSHQJDUXKL�OLPEDK�

\DQJ� DNDQ� GLKDVLONDQ� QDQWLQ\D�� 0LVDOQ\D�

SHPDNDLDQ� HQHUJL� �OLVWULN�� VRODU�� GDQ�

SHPDNDLDQ� EDKDQ� NLPLD�� 6HGDQJNDQ�

IRUHJURXQG� VWDJH� DGDODK� SURVHV� \DQJ�

WHUOLKDW� VHFDUD� ODQJVXQJ� GLPDQD� GDODP�

VWDJH� LQL� PHOLQJNXSL� VHPXD� SURVHV� PXODL�

GDUL� SHUNHEXQDQ� VDPSDL� PHQJKDVLONDQ�

RXSXW� \DQJ� EHUXSD� &32�� GDQ� SURGXN�

VDPSLQJQ\D�\DQJ�EHUXSD�OLPEDK�SDGDW�GDQ�

OLPEDK�FDLU��

7LWLN� SHUPXODDQ� SHQHOLWLDQ� LQL�

GLPXODL� GDUL� DNWLYLWDV� SHUNHEXQDQ� KLQJJD�

GLKDVLNDQQ\D� )UHVK� )UXLW� %XQFK� �))%���

GDQ� VDDW� GDODP� VWDVLXQ� SHQHULPDDQ� ))%�

VHEHOXP� GLRODK� KLQJJD� GLKDVLONDQQ\D�

&UXGH�3DOP�2LO��&32��VDPSDL�GLVLPSDQ�GL�

VWRUDJH�WDQNV��

�

,QYHQWRU\�'DWD�
%HUGDVDUNDQ� SHQJDPDWDQ� GDQ�

SHQHOLWLDQ� GL� ODSDQJDQ�� WHUGDSDW� EHEHUDSD�

DNWLYLWDV� \DQJ� PHPEXWXKNDQ� VXDWX� LQSXW�

PLVDOQ\D� SHPXSXNDQ� GDQ� SHQJJXQDDQ�

KHUELVLGD�� 'DODP� WDEHO� ���� WHUGDSDW�

EHEHUDSD� GDWD� GDUL� SHUNHEXQDQ� GLYLVL� ,9�

-HODWDQJ�\DQJ�GLEXWXKNDQ�GDODP�SHQHOLWLDQ�

LQL� GDQ� GLPDVXNNDQ� NHGDODP� VRIWZDUH�

6LPD3UR��

7DEHO���'DWD�3HUNHEXQDQ�
3DUDPHWHU� ����� �����

3HPDNDLDQ�3XSXN�

�� 1�

�� 3����

�� .�2�

�� 0J2�

�� %�2��

�

������WRQ�

������WRQ�

��������W�

�������W�

������WRQ�

�

������WRQ�

�������

������WRQ�

������WRQ�

������WRQ�

&RPSRVWLQJ��--.�� ����������

NJ�

����������

NJ�

/DQG�$SSOLFDWLRQ� ��������

P��

��������

P��

3HPDNDLDQ�+HUELVLGD�

�� *O\SKRVDWH�

�� 0HWVXOIXURQ�

0HWK\O�

�� 3DUDTXDW�

'LFKORULGH�

�� 7ULFORS\U�

%XWR[\��*DUORQ��

�

�������NJ�

������NJ�

�

�������NJ�

�

��������

NJ�

�

�������NJ�

������NJ�

�

�������NJ�

�

�������NJ�

.RQVXPVL� GLHVHO� WUXN�

SHQJDQJNXW�7%6�

�������

OLWHU�

�������

OLWHU�

7RWDO�/XDV�ODKDQ� ������+D� ��

����+D�

3URGXNVL�7%6� ����������

WRQ�

����������

WRQ�

-DUDN�NH�PLOO� ���NP� ���NP�

%HUDW� PXDWDQ� WUXN� VHNDOL�

DQJNXW�

�����WRQ� �����WRQ�
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�

3DUDPHWHU� ����� �����

5LWDVH� WUXN� GDODP�

VHWDKXQ�

������ ������

(PLVL�DNLEDW�WUDQVSRUW� �����

NJ&2�� ��

WRQ�7%6�

�����

NJ&2�� ��

WRQ�7%6�

(PLVL� GDUL� NHJLDWDQ�

SURGXNVL�NHEXQ�

��� (PLVL� NH� XGDUD�

�NJ��

�� 1LWURJHQ�

�� .�2�

�� &2�� GDUL�

KHUELVLGD�

�� &2�� GDUL�

SHQJJXQDDQ�

GLHVHO�

��� (PLVL�NH�WDQDK�

�� 1�2�

�

�

�

�

����������

�����������

����������

�

��������

�

�

�

��������

�

�

�

�

���������

�������NJ�

���������

�

�������NJ�

�

�

�

��������

6XPEHU���37��60$57�7EN�������

3DEULN� RODKDQ� PLQ\DN� NHODSD� VDZLW�

\DQJ� GLPLOLNL� DQDN� SHUXVDKDDQ� 37��

60$57�7EN�\DQJ�DGD�GL�.DE��0HUDQJLQ�±�

%DQJNR�� 3URYLQVL� -DPEL� WHSDWQ\D� GL� 'HVD�

-HODWDQJ� LQL� EHUGLUL� VHPHQMDN� WDKXQ� ������

.DSDVLWDV�SURGXNVL�GDUL�SDEULN�LQL�\DLWX����

WRQ�MDP�� 'DODP� SURVHV� SHQJRODKDQQ\D��

GLSHUOXNDQ� EHUEDJDL� PDFDP� LQSXW� PXODL�

GDUL� PDWHULDO�� HQHUJL�� WUDQVSRUW�� GDQ�

VHEDJDLQ\D�� 'DODP� WDEHO� ���� WHUGDSDW�

EHEHUDSD� GDWD� GDUL� SDEULN� NHODSD� VDZLW�

-HODWDQJ� PLOO� � \DQJ� GLEXWXKNDQ� GDODP�

SHQHOLWLDQ� LQL� GDQ� GLPDVXNNDQ� NHGDODP�

VRIWZDUH�6LPD3UR��

7DEHO���'DWD�,QGXVWUL�
3DUDPHWHU� ����� �����

7%6�RODK� ��������WRQ� ��������WRQ�

/LVWULN� EHUVXPEHU�

GDUL�JHQVHW�

�������

0:K�

�������

0:K�

/LVWULN� EHUVXPEHU�

GDUL�WXUELQ�XDS�

���������

0:K�

���������

0:K�

3HPDNDLDQ� 6RODU�

XQWXN�PLOO�

��������

OLWHU�

��������

OLWHU�

&DQJNDQJ� ������WRQ� ������WRQ�

)LEHU� �������WRQ� �������WRQ�

(PSW\� )UXLW� %XQFK�

�()%��

�������WRQ� �������WRQ�

3HPDNDLDQ�$LU� �����������

P
�
�

�����������

P
�
�

3HPDNDLDQ� %DKDQ�

.LPLD�

�� &D&2��

�� 6RGD�$VK�

�� $OXP�

�� %�������

�

�

���������

�������WRQ�

�������WRQ�

�������WRQ�

�

�

��������WRQ�

�������WRQ�

�������WRQ�

������WRQ�

3DUDPHWHU� ����� �����

�� %�������

�� 1D2+�

�� +�62��

�������WRQ�

��������WRQ�

��������WRQ�

������WRQ�

��������WRQ�

��������WRQ�

-XPODK�WUXN�DQJNXW�

��&32�

��.HUQHO�

�

����

����

�

����

����

3URGXNVL�&32� ����������

WRQ�

����������

WRQ�

3URGXNVL�.HUQHO� ���������

WRQ�

���������WRQ�

-DUDN� WUXN� &32� NH�

7DODQJ�'XNX�

����NP� ����NP�

5LWDVH� WUXN� &32�

GDODP�VHWDKXQ�

���� ����

%HUDW� PXDWDQ� WUXN�

&32�VHNDOL�DQJNXW�

������WRQ� ������WRQ�

-DUDN� WUXN� .HUQHO� NH�

3HODNDU�

���NP� ���NP�

5LWDVH� WUXN� .HUQHO�

GDODP�VHWDKXQ�

���� ����

%HUDW� PXDWDQ� WUXN�

.HUQHO�VHNDOL�DQJNXW�

�����WRQ� �����WRQ�

320(� �������WRQ� �������WRQ�

6WHDP�,QSXW� ����������

��0-�

������������

0-�

%2'�5DZ�(IIOXHQW� ������SSP� ������SSP�

&2'�LQIOXHQ� ������SSP� ������SSP�

(PLVL� *+*�

RSHUDVLRQDO�

�� 0HWKDQH�

�� &2�� IRVVLO�

GDUL�

NRQVXPVL�

GLHVHO� GDQ�

SURGXNVL�

HQHUJL�

�� &2��

SHQJJXQDDQ�

EDKDQ�NLPLD�

�

�

��������NJ�

�����������

NJ�

�

�

�

�

����������

NJ�

�

�

�

��������NJ�

�����������

��NJ�

�

�

�

�

��������NJ�

6XPEHU���37��60$57�7EN�������

�

/LIH�&\FOH�,PSDFW�$VVHVVPHQW�

/&,$� MXJD� GLODNXNDQ�

PHQJJXQDNDQ� VRIWZDUH�6LPD3UR� YHUVL� ����

GDQ� PHWRGH� HFR�LQGLFDWRU� ���� 3HQLODLDQ�

/&,$� GLEDJL� �� EHUGDVDUNDQ� VLVWHP�

ERXQGDU\�\DQJ�WHODK�GLEXDW��\DLWX�DNWLYLWDV�

SHUNHEXQDQ� \DQJ� PHQJKDVLONDQ� )UHVK�

)UXLW� %XQFK� �))%�� GDQ� \DQJ� NHGXD�

DNWLYLWDV� LQGXVWUL� \DQJ� PHQJKDVLONDQ�

&UXGH�3DOP�2LO� �&32��GDQ� NHUQHO��/&,$�

����� GDQ� ����� GLSLVDK� EHUGDVDUNDQ� GDWD�

\DQJ� WHODK� GLSHUROHK� GDUL� DNWLYLWDV�
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�

SHUNHEXQDQ�GDQ� MXJD� VLVWHP�SURGXNVL� GDUL�

LQGXVWUL��

�
*DPEDU� �� :HLJKWLQJ� GDODP� OLIH� F\FOH�

LPSDFW� DVVHVVPHQW� XQWXN� DNWLYLWDV�

SHUNHEXQDQ������

�
*DPEDU� �� :HLJKWLQJ� GDODP� OLIH� F\FOH�

LPSDFWDVVHVVPHQW� XQWXN� DNWLYLWDV�

SHUNHEXQDQ������

+DVLO� ZHLJKWLQJ� GDUL� SURVHV�

SHUNHEXQDQ� WDKXQ� ����� GDQ� �����

PHQXQMXNNDQ� EDKZD� NDWHJRUL� GDPSDN�

\DQJ� VDQJDW� EHVDU� \DLWX� FOLPDWH� FKDQJH�

GLPDQD� GDPSDN� GDUL� FOLPDWH� FKDQJH� LQL�

GDWDQJ� GDUL� SHQJJXQDDQ� ODKDQ� \DQJ�

DZDOQ\D� KXWDQ� PHQMDGL� NHEXQ� NHODSD�

VDZLW�� VHUWD� DGDQ\D� HPLVL� \DQJ� GLKDVLONDQ�

GDUL� SHQJJXQDDQ� SXSXN� \DQJ�

PHQJKDVLONDQ� HPLVL� 1�2�� 'LWDPEDK�

GHQJDQ� HPLVL� GDUL� SHQJJXQDDQ� KHUELVLGD�

\DQJ� PHPEHULNDQ� HPLVL� NH� WDQDK� VHUWD�

HPLVL� GDUL� SHQJJXQDDQ� WUDQVSRUWDVL� \DQJ�

DGD� XQWXN� DNWLYLWDV� SHUNHEXQDQ�� 'DODP�

����� FOLPDWH� FKDQJH� GDUL� SURVHV�

SHUNHEXQDQ� EHUNRQWULEXVL� VHEDQ\DN�

��������'$/<�DWDX�VHWHODK�GL�QRUPDOLVDVL�

VHEDQ\DN� ����� 3W�� 6HGDQJNDQ�GDODP� �����

FOLPDWH� FKDQJH� EHUNRQWULEXVL� VHEDQ\DN�

��������'$/<�DWDX�VHWHODK�GLQRUPDOLVDVL�

VHEDQ\DN������3W��

�
*DPEDU� �� :HLJKWLQJ� GDODP� OLIH� F\FOH�

LPSDFW� DVVHVVPHQW� XQWXN� DNWLYLWDV�

LQGXVWUL������

�
*DPEDU� �� :HLJKWLQJ� GDODP� OLIH� F\FOH�

LPSDFWDVVHVVPHQW� XQWXN� DNWLYLWDV�

LQGXVWUL������

'DODP� ����� FOLPDWH� FKDQJH� GDUL�

SURVHV� LQGXVWUL� EHUNRQWULEXVL� VHEDQ\DN�

�������'$/<� DWDX� VHWHODK� GL� QRUPDOLVDVL�

VHEDQ\DN� ���� 3W�� 6HGDQJNDQ� GDODP� �����

FOLPDWH� FKDQJH� EHUNRQWULEXVL� VHEDQ\DN�

������ '$/<� DWDX� VHWHODK� GLQRUPDOLVDVL�

VHEDQ\DN� ���� 3W�� 'DODP� ����� ODQG� XVH�

GDUL�SURVHV�LQGXVWUL�EHUNRQWULEXVL�VHEDQ\DN�
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�

����3')
P�\U�DWDX�VHWHODK�GL�QRUPDOLVDVL�

VHEDQ\DN� ����� 3W�� 6HGDQJNDQ�GDODP������

ODQG�XVH�\DQJ�EHUNRQWULEXVL�VHEDQ\DN�����

3')
P�\U� DWDX� VHWHODK� GL� QRUPDOLVDVL�

VHEDQ\DN������3W��

'DODP� NDWHJRUL� GDPSDN� FOLPDWH�

FKDQJH� SURVHV� \DQJ� SDOLQJ� EHVDU�

PHPSHQJDUXKL� GDPSDNQ\D� DGDODK� GDUL�

DNWLYLWDV� SHUNHEXQDQ� \DQJ� PHQJKDVLONDQ�

HPLVL� GLQLWURJHQ� PRQR[LGH�� GDSDW� EHUXSD�

IHUWLOL]HU�� 7DKXQ� ����� QLODL� GLQLWURJHQ�

PRQR[LGH� \DQJ� PXQFXO� GDUL� SURVHV� LQL�

PHQ\XPEDQJ�NRQWULEXVL� VHEDQ\DN� ���� 3W��

VHGDQJNDQ� WDKXQ� ����� QLODLQ\D� PHQFDSDL�

����3W��

�

,QWHUSUHWDWLRQ�
� %LVD� GLVLPSXONDQ� EDKZD� SHQ\HEDE�

GDPSDN� GDUL� FOLPDWH� FKDQJH� SDGD� SURVHV�

SHUNHEXQDQ� DGDODK� DGDQ\D� HPLVL� 1�2�

GLPDQD� SDGD� WDKXQ� ����� VHEDQ\DN� ��� 3W�

GDQ� WDKXQ� ����� VHEDQ\DN� ����� 3W�� (PLVL�

LQL� GLKDVLONDQ� DNLEDW� SHQJJXQDDQ� SXSXN�

DWDX� IHUWLOL]HU� EHUXSD� SXSXN� NLPLD�� (PLVL�

&2�� MXJD� WLPEXO� GDUL� WUDQVSRUWDVL� \DQJ�

GLJXQDNDQ� GDODP� DNWLYLWDV� SHUNHEXQDQ��

EDLN� LWX� SHQJDQJNXWDQ� ))%� GDUL� WHPSDW�

SHQJXPSXODQ� KDVLO� �73+�� VDPSDL� GLNLULP�

NH� SDEULN� XQWXN� GLRODK�� 6HEDQ\DN� �������

3W� HPLVL� &2�� EHUNRQWULEXVL� SDGD� WDKXQ�

����� GDQ� SDGD� WDKXQ� ����� WHUGDSDW� HPLVL�

&2�� VHEDQ\DN� ������� 3W�� 'LKDUDSNDQ�

GHQJDQ� DGDQ\D� SHUDQ� WHNQRORJL� DWDX�

GHQJDQ� VXEVWLWXVL� SHPXSXNDQ� \DQJ� SHQXK�

PHQJJXQDNDQ� SXSXN� RUJDQLN�� GDSDW�

PHQJXUDQJL� QLODL� HPLVL� \DQJ� WLQJJL� \DQJ�

GDSDW� PHPSHQJDUXKL� EHVDUQ\D� GDPSDN�

SHUXEDKDQ�LNOLP��

� 6HGDQJNDQ�GDODP�DNWLYLWDV�LQGXVWUL��

SHQ\HEDE� GDUL� WLQJJLQ\D� GDPSDN� GDUL�

FOLPDWH�FKDQJH�DGDODK�QLODL�HPLVL�GDUL�1�2�

\DQJ�EHUDVDO�GDUL�SURVHV�SHUNHEXQDQ�\DQJ�

DGD��EHUXSD�SURVHV�IHUWLOL]HU�PHQJJXQDNDQ�

SXSXN� NLPLD�� (PLVL� 1�2� MXJD� GDSDW�

EHUDVDO� GDUL� VHODPD� SURVHV� SURGXNVL� &32�

LWX�VHQGLUL��SHQJJXQDDQ�LQSXW�\DQJ�EHUDVDO�

GDUL� EDKDQ� NLPLD� VHODPD� SURVHV� SURGXNVL��

7DKXQ� ����� HPLVL� 12�� VHEDQ\DN� ���� 3W�

GDQ� WDKXQ� ����� VHEDQ\DN� ���� 3W�� 6HODLQ�

GDUL� HPLVL� 1�2�� GDPSDN� SHUXEDKDQ� LNOLP�

MXJD�GDSDW�GLSHQJDUXKL�ROHK�3DOP�2LO�0LOO�

(IIOXHQW� �320(�� \DQJ� GLKDVLONDQ�� 320(�

EHUSRWHQVL� PHPSURGXNVL� ELRJDV� \DQJ�

GLDQWDUDQ\D� EHUXSD� JDV� PHWDQ� �&+��� GDQ�

VHODQMXWQ\D� PHQLPEXONDQ� HPLVL� &2���

7DKXQ� ����� HPLVL� &+�� VHEDQ\DN� ����� 3W�

GDQ� WDKXQ� ����� VHEDQ\DN� ����� 3W�� (PLVL�

&2�� MXJD� WLPEXO� GDUL� SHQJJXQDDQ� EDKDQ�

NLPLD� GDQ� GDUL� WUDQVSRUWDVL� \DQJ� DGD� GL�

LQGXVWUL�� 'LKDUDSNDQ� DSDELOD� SRWHQVL�

ELRJDV� LQL� ELVD� GLPDQIDDWNDQ� VHEDJDL�

VXPEHU� HQHUJL� \DQJ� WHUEDUXNDQ� VHNDOLJXV�

GDSDW� PHQJXUDQJL� GDPSDN� OLQJNXQJDQ�

\DQJ�WLPEXO��

� 'DUL� KDVLO� SHUKLWXQJDQ� MLND�

GLEDQGLQJNDQ� GHQJDQ� SHQHOLWLDQ� \DQJ�

GLODNXNDQ� ROHK� +DQVHQ� �������� \DQJ�

PHQHOLWL� OLIH� F\FOH� DVVHVVPHQW� �/&$��

WHQWDQJ� SURGXNVL�FUXGH�SDOP�RLO�\DQJ�DGD�

GL� 0DOD\VLD�� PHQXQMXNNDQ� SHUEHGDDQ�

GDPSDN� OLQJNXQJDQ� \DQJ� WLPEXO� GHQJDQ�

37��60$57�7EN�\DQJ�DGD�GL�-HODWDQJ��

� 6HWHODK� GDWD� \DQJ� GLSHUROHK�

GLPDVXNNDQ� NH� GDODP� VRIWZDUH�� KDVLO�

ZHLJKWHG� GDUL� SHQHOLWLDQ� +DQVHQ�

PHQXQMXNNDQ� EDKZD� GDODP� SURVHV�

SHUNHEXQDQ�� GDPSDN� OLQJNXQJDQ� SDOLQJ�

WLQJJL� \DLWX� IRVVLO� IXHOV� VHEHVDU� ����� 3W��

6HGDQJNDQ� GDODP� VLVWHP� WUDQVSRUWDVL�

GDPSDN� OLQJNXQJDQ� \DQJ� WLPEXO� DGDODK�

IRVVLO� IXHOV� VHEHVDU� ���� 3W�� 'DUL� VLVWHP�

SURGXNVL�\DQJ�DGD�GL� LQGXVWUL� DWDX�SDEULN��

GDPSDN� OLQJNXQJDQ� SDOLQJ� WLQJJL� \DLWX�

UHVSLUDWRU\�LQRUJDQLFV�VHEHVDU������3W��

� 6HGDQJNDQ� SHQHOLWLDQ� \DQJ�

GLODNXNDQ� ROHK� 6DPSDWWDJXO� �������� \DQJ�

PHQHOLWL� WHQWDQJ� OLIH� F\FOH� DVVHVVPHQW�

WHQWDQJ� SDOP� RLO� ELRGLHVHO� GL� 7KDLODQG�

PHPLOLNL� V\VWHP� ERXQGDU\� GLPXODL� GDUL�

SURVHV�SHUNHEXQDQ��SURGXNVL�ELRGLHVHO��GDQ�

SHPDQIDDWDQ� ELRGLHVHO�� 6RIWZDUH� 6LPD3UR�

GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� QDPXQ�

PHWRGH� \DQJ� GLJXQDNDQ� XQWXN�

PHQJNDONXODVL� GDPSDN� DGDODK��

(QYLURQPHQWDO� 'HVLJQ� RI� ,QGXVWULDO�

3URGXFWV��(',3���

� 6HWHODK� GLSHUROHK� GDWD� GDQ�

GLPDVXNNDQ�NH�GDODP�VRIWZDUH�6LPD3UR�Y�



�
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����� GDPSDN� GDUL� SURVHV� SHUNHEXQDQ�

PHQXQMXNNDQ� VHEDQ\DN� ����� [� ��
��
� 3W��

'DPSDN�\DQJ�SDOLQJ�EHVDU� \DLWX� OHSDVQ\D�

]DW�]DQ�UDFXQ�PHQXMX�XGDUD��DLU�GDQ�WDQDK��

UDGLRDFWLYH� ZDVWH�� GDQ� JOREDO� ZDUPLQJ��

+DO� LQL� WHUMDGL� NDUHQD� SHQJJXQDDQ� SXSXN�

GDQ� SHVWLVLGD�� 3XSXN� QLWURJHQ�

PHQJDNLEDWNDQ� NRQWDPLQDVL� QLWULW� GDODP�

DLU� PLQXP�� GDQ� EHUNRQWULEXVL� XQWXN�

SHUPDVDODKDQ�RNVLJHQ�GDODP�VXPEHU�GD\D�

DLU�� GDQ� HPLVL� JDV� UXPDK� NDFD�� 3HQ\HEDE�

GDPSDN� OLQJNXQJDQ� \DQJ� WLPEXO� KDPSLU�

VDPD� GHQJDQ� SHQ\HEDE� GDPSDN�

OLQJNXQJDQ� \DQJ� DGD� GL� -HODWDQJ� 0LOO��

\DLWX� GDUL� SURVHV� SHPXSXNDQ� NLPLD� GDQ�

MXJD� KHUELVLGD�� +DO� LQL� PHQ\HEDENDQ�

GDPSDN� OLQJNXQJDQ� \DQJ� SDOLQJ� WLQJJL�

GDODP� SHUNHEXQDQ� GL� -HODWDQJ� 0LOO� \DLWX�

FOLPDWH�FKDQJH�DWDX�SHUXEDKDQ�LNOLP��

�

6NHQDULR�7HNQRORJL�%HUVLK�

3HQJRODKDQ�%LRJDV�'DUL�320(�
320(�\DQJ�GLKDVLONDQ�PHQJDQGXQJ�

JDV�PHWDQD�\DQJ�DSDELOD�WLGDN�GLRODK�GDSDW�

PHPSHQJDUXKL� GDPSDN� OLQJNXQJDQ�

NKXVXVQ\D� GDPSDN� WHUKDGDS� FOLPDWH�

FKDQJH��%HUGDVDUNDQ�KDVLO�DQDOLVLV�GDPSDN�

OLQJNXQJDQ� \DQJ� WHODK� GLODNXNDQ�

VHEHOXPQ\D�� GLVLPSXONDQ� EDKZD� SRWHQVL�

GDPSDN�OLQJNXQJDQ�\DQJ�SDOLQJ�WLQJJL�GDUL�

SURVHV� SURGXNVL� &32� DGDODK� FOLPDWH�

FKDQJH�SDGD� WDKXQ������ VHEDQ\DN��������

'$/<�\DQJ�VHWHODK�GLQRUPDOLVDVL�PHQMDGL�

����3W��

6HSHUWL� \DQJ� WHODK� GLEDKDV�

VHEHOXPQ\D��LQSXW�OLVWULN�\DQJ�EHUDVDO�GDUL�

SHUXVDKDDQ� DGD� ��� \DLWX� OLVWULN� \DQJ�

EHUVXPEHU�GDUL�WXUELQ�XDS�GDQ�OLVWULN�\DQJ�

EHUVXPEHU� GDUL� JHQVHW�� 3DGD� WDKXQ� ������

HPLVL� \DQJ� GLKDVLONDQ� ROHK� SHQJJXQDDQ�

OLVWULN� GHQJDQ� GLHVHO� EHUNRQWULEXVL�

VHEDQ\DN� ����(��� '$/<� DWDX� �������

VHWHODK� GLQRUPDOLVDVL� WHUKDGDS� NDWHJRUL�

GDPSDN�FOLPDWH�FKDQJH��

'HQJDQ� DGDQ\D� SHPDQIDDWDQ� ELRJDV�

GDUL� OLPEDK� 320(� \DQJ� GLKDVLONDQ��

GLKDUDSNDQ� GDSDW� PHQJXUDQJL� QLODL�

GDPSDN� FOLPDWH� FKDQJH� \DQJ� WHODK�

GLDQDOLVLV� VHEHOXPQ\D�� 3DGD� WDKXQ� �����

VHEDQ\DN��������0:K�OLVWULN�\DQJ�GLLQSXW�

GDUL�JHQVHW��DNDQ�GLFRED�GLVXEVWLWXVLNDQ�NH�

GDODP� VRIWZDUH� 6LPD3UR� GHQJDQ� OLVWULN�

\DQJ�GLKDVLONDQ�GDUL�ELRJDV��

6HWHODK� GLLQSXW�� HPLVL� \DQJ�

GLKDVLONDQ� GDUL� OLVWULN� EHUVXPEHU� GDUL�

ELRJDV� PHQXUXQ� VHEDQ\DN� ������ 3W� DWDX�

VHEHOXP� GLQRUPDOLVDVL� VHEHVDU� ����(���

'$/<� \DQJ� EHUNRQWULEXVL� WHUKDGDS�

NDWHJRUL� GDPSDN� FOLPDWH� FKDQJH��

0HQXUXQQ\D� QLODL� NRQWULEXVL� GDPSDN�

OLVWULN� GDUL� ������� 3W� PHQMDGL� ������ 3W�

\DQJ� GLJXQDNDQ� GDUL� JHQVHW� NH� ELRJDV�

GDSDW� PHQXQMXNNDQ� EDKZD� GHQJDQ�

PHPDQIDDWNDQ�ELRJDV�\DQJ�GLKDVLONDQ�GDUL�

320(� GDSDW� PHQMDGL� DOWHUQDWLI� VXPEHU�

OLVWULN� GDQ� WHQWXQ\D� GDSDW� PHPEDQWX�

PHQJXUDQJL� GDPSDN� \DQJ� GLKDVLONDQ�

VHEHOXPQ\D��

�

3HPDQIDDWDQ� ()%� 6HEDJDL� 6XPEHU�

%LRHWDQRO�
3HPDQIDDWDQ� ()%� VHEDJDL� VXPEHU�

HQHUJL� WHUEDUXNDQ�� GDODP� KDO� LQL� VHEDJDL�

EDKDQ� EDNX� SHPEXDWDQ� ELRHWDQRO� EHUJXQD�

XQWXN�PHQ\HOHVDLNDQ�PDVDODK�NULVLV�HQHUJL�

GDQ� VHEDJDL� VDODK� VDWX� XVDKD� XQWXN�

PHQ\HODPDWNDQ� OLQJNXQJDQ�� 0HQXUXW�

$UXP� 6DUL� �������� �� OLWHU� ELRHWDQRO�

PHQJKDVLONDQ� HPLVL� &2�� VHEHVDU� ���� NJ�

DWDX�EHUNXUDQJ�VHNLWDU����SHUVHQ�HPLVL�JDV�

UXPDK� NDFD� GLEDQGLQJNDQ� GHQJDQ�

SHQJJXQDDQ�EHQVLQ���

0HQXUXW� ULVHW� \DQJ� GLODNXNDQ� ROHK�

8QLYHUVLW\� RI� ([HWHU�� 8.�� GDODP� �� OLWHU�

GLHVHO� PHQJKDVLONDQ� HPLVL� VHEDQ\DN� �����

NJ�&2��SHU� OLWHU��6HGDQJNDQ�GDODP��� OLWHU�

EHQVLQ��PHQJKDVLONDQ�HPLVL�VHEDQ\DN������

NJ� &2�� SHU� OLWHU�� +DO� LQL� PHQXQMXNNDQ�

EDKZD� ()%� PHPSXQ\DL� SRWHQVL� \DQJ�

WLQJJL� VHEDJDL� EDKDQ� EDNX� SHPEXDWDQ�

ELRHWDQRO� NDUHQD� ()%� PHUXSDNDQ� HQHUJL�

WHUEDUXNDQ� GDQ� ELRHWDQRO� \DQJ� GLKDVLONDQ�

GDSDW� GLNDWDNDQ� VHEDJDL� SURGXN� UDPDK�

OLQJNXQJDQ��

6NHQDULR�SHQJRODKDQ�ELRHWDQRO�GDUL�

()%�LQL�WLGDN�GLFRED�GLPDVXNNDQ�NHGDODP�

VRIWZDUH� 6LPD3UR� Y�� ���� NDUHQD�

WUDQVSRUWDVL� RSHUDVLRQDO� \DQJ� DGD� GL�
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�

SHUXVDKDDQ�� PHPDNDL� EDKDQ� EDNDU� GLHVHO�

�VRODU��� FRQWRKQ\D� WUXN� SHQJDQJNXW� ))%�

GDQ� WUXN� SHQJDQJNXW� &32�� 6HSHUWL� \DQJ�

GLNHWDKXL� ELRHWDQRO� GLUHNRPHQGDVLNDQ�

VHEDJDL� EDKDQ� EDNDU� UDPDK� OLQJNXQJDQ�

SHQJJDQWL�SHWURO�DWDX�EHQVLQ��0DND�GDUL�LWX�

XQWXN� SHPDNDLDQ� EDKDQ� EDNDU� ELRHWDQRO�

DNDQ� PHQDPEDK� ELD\D� LQYHVWDVL� XQWXN�

SHUJDQWLDQ� PHVLQ� \DQJ� PHQJJXQDNDQ�

EDKDQ�EDNDU�ELRHWDQRO�GDQ�DNDQ�PHQDPEDK�

SHQJHOXDUDQ�SHUXVDKDDQ��

�

�

3(18783��

.HVLPSXODQ��

%HUGDVDUNDQ� XUDLDQ� KDVLO� GDQ�

SHPEDKDVDQ� SDGD� EDE� VHEHOXPQ\D�� PDND�

GDSDW�GLVLPSXONDQ�VHEDJDL�EHULNXW���

��� 0RGHO� /LIH� &\FOH� $VVHVVPHQW�

�/&$��EHUGDVDUNDQ�VLVWHP�SURGXNVL�

\DQJ� DGD� GL� 37�� 60$57� 7EN��

GLNHPEDQJNDQ� PHQJJXQDNDQ�

VRIWZDUH� 6LPD3UR� Y�� ���� GDQ�

PHWRGH� HFR�LQGLFDWRU� ���� 'DODP�

QHWZRUN�DNWLYLWDV�SHUNHEXQDQ�WDKXQ�

����� GHQJDQ� FXW�RII� ������ WRWDO�

QLODL� GDODP� SURVHV� DNWLYLWDV�

SHUNHEXQDQ� VHEDQ\DN� ����� 3W��

'HQJDQ� NRQWULEXVL� SXSXN� 3�2��

VHEDQ\DN� ���� 3W�� SXSXN� .�2�

VHEDQ\DN� ������ 3W� GDQ� SXSXN�

NRPSRV�VHEDQ\DN�������3W��'DODP�

QHWZRUN� DNWLYLWDV� LQGXVWUL� WDKXQ�

����� GHQJDQ� FXW�RII� ������ WRWDO�

QLODL�GDODP�SURVHV�DNWLYLWDV�LQGXVWUL�

VHEDQ\DN� ���� 3W�� 'HQJDQ�

NRQWULEXVL� GDUL� DNWLYLWDV�

SHUNHEXQDQ�VHEDQ\DN�����3W��OLVWULN�

GDUL� GLHVHO� VHEDQ\DN� ������ 3W��

NRODP�DLU� OLPEDK� VHEDQ\DN� �������

3W� GDQ� DNWLYLWDV� SHPEDNDUDQ� GL�

ERLOHU�\DQJ�PHQJJXQDNDQ�ILEHU�GDQ�

VKHOO�VHEDQ\DN������3W��

��� 3RWHQVL� GDPSDN� OLQJNXQJDQ� \DQJ�

DGD� SDGD� VLVWHP� HNVLVWLQJ� GL� 37��

60$57� 7EN� GDODP� DNWLYLWDV�

SHUNHEXQDQ� GDQ� DNWLYLWDV� LQGXVWUL�

DGDODK�FOLPDWH�FKDQJH��7DKXQ������

DNWLYLWDV� SHUNHEXQDQ� GDPSDN�

SDOLQJ� WLQJJL� \DQJ� SHUWDPD� DGDODK�

FOLPDWH� FKDQJH� EHUNRQWULEXVL�

VHEDQ\DN� ����� 3W�� 3URVHV� \DQJ�

PHPSHQJDUXKL� WLQJJLQ\D� FOLPDWH�

FKDQJH� DGDODK� SURVHV� IHUWLOLVDVL�

\DQJ� PHQJKDVLONDQ� HPLVL� 1�2��

'DPSDN� WHUWLQJJL� NHGXD� DGDODK�

ODQGXVH� GHQJDQ� QLODL� NRQWULEXVL�

VHEDQ\DN� ����� 3W�� 'DPSDN�

WHUWLQJJL� NHWLJD� DGDODK� UHVSLUDWRU\�

LQRUJDQLFV� GHQJDQ� QLODL� WRWDO� �����

3W���

7DKXQ� ����� DNWLYLWDV� LQGXVWUL�

GDPSDN�SDOLQJ�WLQJJL�\DQJ�SHUWDPD�

DGDODK� FOLPDWH� FKDQJH�

EHUNRQWULEXVL� VHEDQ\DN� ���� 3W��

'DPSDN� WHUWLQJJL� NHGXD� DGDODK�

ODQGXVH� GHQJDQ� QLODL� NRQWULEXVL�

VHEDQ\DN������3W��'DPSDN�WHUWLQJJL�

NHWLJD� DGDODK� FDUFLQRJHQV� GHQJDQ�

QLODL�WRWDO������3W���

��� 8SD\D� SHQJHQGDOLDQ� \DQJ� GDSDW�

GLODNXNDQ� ROHK� 37�� 60$57� 7EN�

\DLWX� SHQJRODKDQ� ELRJDV� \DQJ�

GLGDSDW� GDUL� SDOP� RLO� PLOO� HIIOXHQW�

�320(�� NDUHQD� JDV� PHWDQD� \DQJ�

WLPEXO� GDUL� 320(� DSDELOD� WLGDN�

GLPDQIDDWNDQ� VHFDUD� EDLN� GDSDW�

PHQ\XPEDQJ� HPLVL� JDV� UXPDK�

NDFD� NH� DWPRVILU� \DQJ� GDSDW�

PHQLQJNDWNDQ�GDPSDN�GDUL�FOLPDWH�

FKDQJH�� 'DODP� LQSXW� 6LPD3UR��

GHQJDQ�PHPDQIDDWNDQ�ELRJDV�\DQJ�

GLKDVLONDQ� GDUL� 320(� VHKLQJJD�

PHQMDGL� DOWHUQDWLI� VXPEHU� OLVWULN�

GDSDW� PHQXUXQNDQ� QLODL� NDWHJRUL�

GDPSDN� GDUL� FOLPDWH� FKDQJH�

GLPDQD�VXEVWLWXVL� OLVWULN�GDUL�GLHVHO�

GHQJDQ� OLVWULN� GDUL� ELRJDV�

PHQXUXQNDQ� QLODL� GDUL� ������� 3W�

PHQMDGL�������3W��

�

6DUDQ��

6DUDQ�\DQJ�GDSDW�GLEHULNDQ�GDUL�SHQHOLWLDQ�

LQL�DGDODK�VHEDJDL�EHULNXW���

��� 3HUOX�DGDQ\D�GDWD�GHWDLO�PHQJHQDL�

NXDQWLWDV�LQSXW�\DQJ�GLEXWXKNDQ�

SHU�SURVHV�WHUPDVXN�GDWD�VWHDP�
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�

\DQJ�GLEXWXKNDQ�GDODP�SURVHV�

SHUHEXVDQ��

��� 3HUOX�DGDQ\D�GDWD�GHWDLO�PHQJHQDL�

HPLVL�\DQJ�GLNHOXDUNDQ�GL�WLDS�

SURVHV�SURGXNVL�&32��WHUPDVXN�

SURVHV�NRPSRVWLQJ��

��� 3HUOX�SHQHOLWLDQ�OHELK�ODQMXW�

PHQJHQDL�DQDOLVLV�NHOD\DNDQ�

VNHQDULR�WHNQRORJL�EHUVLK�DSDELOD�

GLWHUDSNDQ�GL�LQGXVWUL�SHUWDQLDQ��

�

'$)7$5�3867$.$��

$UXP�6DUL��$MHQJ���%DUOLDQWL��9HUD�� ������

'HVDLQ� $QDOLVD� 3HPDSDUDQ� 'DXU�

+LGXS� �/LIH� &\FOH� $VVHVVPHQW��

%LRHWDQRO� GDUL� 7DQGDQ� .RVRQJ�

.HODSD� 6DZLW�� %HULWD� ,SWHN��

/HPEDJD� ,OPX� 3HQJHWDKXDQ�

,QGRQHVLD�� ������ 7DKXQ� NH� ���1R��

���+DO���������,661���,6%1���,%61�

��661�1R������������

+DQVHQ�� 6XQH� %DOOH�� ������ )HDVLELOLW\�

6WXG\� RI�3HUIRUPLQJ� DQ� /LIH�&\FOH�

$VVHVVPHQW�RQ�

� &UXGH� 3DOP� 2LO� 3URGXFWLRQ� LQ�

0DOD\VLD�� 'HSDUWPHQW� RI� &LYLO�

(QJLQHHULQJ��8QLYHUVLW\�RI�0DOD\D��

,QW�-�/&$�����������±�������������

.DPDKDUD��+���+DVDQXGLQ��8���:LGL\DQWR��

$��� 7DFKLEDQD�� 5��� $WVXWD�� <���

*RWR�� 1��� 'DLPRQ�� +��� )XMLH�� .��

������ ,PSURYHPHQW� SRWHQWLDO� IRU�

QHW� HQHUJ\� EDODQFH� RI� ELRGLHVHO�

GHULYHG�IURP�SDOP�RLO��$�FDVH�VWXG\�

IURP�,QGRQHVLDQ�SUDFWLFH��%LRPDVV�

DQG�%LRHQHUJ\����������������

0DOD\VLDQ�3DOP�2LO�%RDUG��032%���������

'LUHFWRU\� RI� RLO� SDOP� VHHG�

SURGXFHUV� DQG� QXUVHU\� RSHUDWRUV��

.HODQD� -D\D�� 6HODQJRU��032%�� �±

���

1D]LU��1��GDQ�6HW\DQLQJVLK��'��������/LIH�

F\FOH� DVVHVVPHQW� RI� ELRGLHVHO�

SURGXFWLRQ� IURP� SDOP� RLO� DQG�

-DWURSKD�RLO� LQ� ,QGRQHVLD��3URVLGLQJ�

�WK� %LRPDVV� $VLD� :RUNVKRS�� 1RY�

���'HF����-DNDUWD��

35(�� ������ ,QWURGXFWLRQ� WR� /&$� ZLWK�

6LPD3UR� ��� 3URGXFW� (FRORJ\�

&RQVXOWDQWV�

35(�� ������ 6LPD3UR� �� 7XWRULDO�� 3URGXFW�

(FRORJ\�&RQVXOWDQWV��

35(�� ������ 6LPD3UR� 'DWDEDVH� 0DQXDO��

0HWKRGV�/LEUDU\���3URGXFW�(FRORJ\�

&RQVXOWDQWV��

5DKD\X�� $GH� 6UL�� GNN�� ������ .RQYHUVL�

320(� 0HQMDGL� %LRJDV��

3HQJHPEDQJDQ� 3UR\HN� GL�

,QGRQHVLD�� -DNDUWD�� :LQURFN�

,QWHUQDWLRQDO��

6DPSDWWDJXO�� 6DWH�� ������ /LIH� &\FOH�

$VVHVVPHQW� RI� 3DOP� 2LO� %LRGLHVHO�

3URGXFWLRQ� LQ� 7KDLODQG��

,QWHUQDWLRQDO�-RXUQDO�RI�5HQHZDEOH�

(QHUJ\�� 9RO�� ��� 1R�� ��� -DQXDU\� ±�

-XQH�������

:LNLSHGLD�� 'LDNHV� WDQJJDO� �� 6HSWHPEHU�

������%DKDQ�%DNDU�(WDQRO��

�


