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&RUUHODWLRQ�%HWZHHQ�&RUDO�&RYHUDJH�DQG�(FKLQRGHUPDWD�'LYHUVLW\�
LQ�.DULPXQMDZD�,VODQG��-HSDUD

$LQXQ�)LWUL\DK��6XU\DQWL�6XU\DQWL��6LWL�5XGL\DQWL
'HSDUWHPHQ�6XPEHUGD\D�$NXDWLN��)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.HODXWDQ��8QLYHUVLWDV�'LSRQHJRUR
3URI��6XGKDUWR��6+��7HPEDODQJ��6HPDUDQJ��-DZD�7HQJDK�± �������7HOS�)D[���������������

(PDLO���DLQXQILW#JPDLO�FRP��VXU\DQWLGU#JPDLO�FRP��VWBUXGL\DQWL#\DKRR�FRP

'LVHUDKNDQ�WDQJJDO���� $JXVWXV ������5HYLVL�GLWHULPD�WDQJJDO���� 6HSWHPEHU�����

$%675$.

:LOD\DK WHUXPEX� NDUDQJ�PHUXSDNDQ� SHUDLUDQ� \DQJ�PHPLOLNL� SURGXNWLYLWDV� GDQ� NHDQHNDUDJDPDQ� \DQJ� WLQJJL��
3HUDLUDQ�GHQJDQ�NRQGLVL� NDUDQJ�\DQJ�EDLN�DNDQ�PHQMDGL�KDELWDW� \DQJ�GLVHQDQJL�ROHK�EHUEDJDL�PDFDP�ELRWD��
VDODK�VDWXQ\D�GDUL�ILOXP�(FKLQRGHUPDWD��(FKLQRGHUPDWD�PHUXSDNDQ�KHZDQ�SHPDNDQ�VHUDVDK�\DQJ�SHQWLQJ�GD�
ODP�UDQWDL�PDNDQDQ��%HEHUDSD� MHQLV�(FKLQRGHUPDWD�GDSDW�GLMDGLNDQ� VHEDJDL� LQGLNDWRU�NRQGLVL VXDWX�SHUDLUDQ��
7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� KXEXQJDQ� DQWDUD� NRQGLVL� WXWXSDQ� NDUDQJ� GHQJDQ�
NHDQHNDUDJDPDQ� HFKLQRGHUPDWD�� 3HQHOLWLDQ� LQL� GLODNXNDQ� GL� EXODQ� $SULO�0HL� ������ SDGD� HNRVLVWHP� WHUXPEX�
NDUDQJ� SXODX� .DULPXQMDZD� 3HQJDPDWDQ� WHUKDGDS� WXWXSDQ� NDUDQJ� GDQ� NHDQHNDUDJDPDQ� (FKLQRGHUPDWD�
GLODNXNDQ� GHQJDQ� SHQJXNXUDQ� ODQJVXQJ� SDGD� WHUXPEX� NDUDQJ� PHQJJXQDNDQ� NXDGUDQ� JDULV� GDQ� NXDGUDQ�
WUDQVHN�� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� WXWXSDQ� NDUDQJ� GDODP� NHDGDDQ� VHGDQJ� GDQ� GLGRPLQDVL� ROHK� NDUDQJ�
EHUFDEDQJ��PDVLY��SDVLU��GDQ�MXJD�DOJD��.HDQHNDUDJDPDQ�(FKLQRGHUPDWD�GDODP�NDWHJRUL�UHQGDK�GHQJDQ�QLODL�+¶�
EHUNLVDU� ��������������� GDQ� OHELK� GLGRPLQDVL� EXOX� EDEL� �(FKLQRLGHD��� +XEXQJDQ� WXWXSDQ� NDUDQJ� GHQJDQ�
NHDQHNDUDJDPDQ� (FKLQRGHUPDWD� PHPSXQ\DL� QLODL� NRHILVLHQ� NRUHODVL ������ \DQJ� PHPSHUOLKDWNDQ� KXEXQJDQ�
\DQJ�VDQJDW NXDW�DQWDUD�NHGXD�YDULDEHO�WHUVHEXW�

.DWD�.XQFL��7XWXSDQ�NDUDQJ��NHDQHNDUDJDPDQ HFKLQRGHUPDWD��NDULPXQMDZD

$%675$&7

&RUDO�UHHI�UHJLRQ�LV�D�ZDWHUV�WKDW�KDV�KLJK�SURGXFWLYLW\�DQG�ELRGLYHUVLW\��7KH�ZDWHUV�ZLWK�JRRG�FRUDO�UHHI�ZRXOG�
EH�VXLWDEOH�IRU�DQLPDOV��RQH�RI�WKHP�FRPHV�IURP�HFKLQRGHUPDWD�ILOOXP��(FKLQRGHUPDWD�LV�DQ�LPSRUWDQW�GHWULWXV�
RQ�IRRG�FKDLQ��6RPH�VSHFLHV�RI�HFKLQRGHUPDWD�FDQ�EH�DQ�LQGLFDWRU�RI�WKH�ZDWHUV�FRQGLWLRQ�7KH�UHVHDUFK�KHOG�RQ�
$SULO�0D\������� LQ�.DULPXQMDZD¶V� LVODQG� FRUDO� UHHI��7KH�SXUSRVH�RQ� WKLV� UHVHDUFK� LV� WR� NQRZ� WKH�FRUUHODWLRQV�
EHWZHHQ�FRUDO� FRYHUDJH�DQG�HFKLQRGHUPDWD�GLYHUVLW\��7KH�REVHUYDWLRQ�RQ� FRUDO� FRYHUDJH�DQG�HFKLQRGHUPDWD�
GLYHUVLW\�GLG��E\�RQ�VLWH�PHDVXUHPHQW�XVLQJ�OLQH�TXDGUDQW�DQG�WUDQVHFW�TXDGUDQW��7KH�UHVXOWV�RI�UHVHDUFK�VKRZV�
WKDW� FRUDO� FRYHUDJHV� LQ� VR�VR� FRQGLWLRQ� DQG GRPLQDWHG� E\� EUDQFKHG� FRUDO�� PDVVLYH�DQG� VDQG�DOVR� DOJDH��
(FKLQRGHUPDWD� GLYHUVLW\� LQ� ORZ� FDWHJRU\� ZLWK� WKH� YDOXH� RI� +¶� DERXW� ��������������� DQG� GRPLQDWHG� E\� VHD�
XUFKLQV��(FKLQRLGHD���5HODWLRQ�RI�FRUDO�FRYHUDJH�DQG�HFKLQRGHUPDWD�GLYHUVLW\�NQRZQ�E\�SHDUVRQ�FRUUHODWLRQ�WHVW��
ZLWK�YDOXH�RI�FRUUHODWLRQ� ��������VKRZV�WKDW�LWV�VWURQJ�UHODWLRQ�DPRQJ�WKH�YDULDEOHV�

.H\�ZRUGV��&RUDO FRYHUDJH��HFKLQRGHUPDWD�GLYHUVLW\��NDULPXQMDZD

3(1'$+8/8$1�

.DZDVDQ� WHUXPEX� NDUDQJ� PHUXSDNDQ� NDZD�
VDQ� \DQJ� GLNHWDKXL� PHPLOLNL� QLODL� SURGXNWLILWDV� GDQ�
PDQIDDW� \DQJ� WLQJJL� GLDQWDUD� WLJD� HNRVLVWHP� YLWDO�
\DQJ�DGD�GL�GDHUDK�SDQWDL��KXWDQ�PDQJURYH��SDGDQJ�

ODPXQ��WHUXPEX�NDUDQJ���EDLN�PDQIDDW�GL�GDODP�OLQJ�
NXQJDQ� SHUDLUDQ� PDXSXQ� PDQIDDW� EDJL� NHKLGXSDQ�
PDQXVLD� VHKDUL�KDUL�� 7HUXPEX� NDUDQJ� PHUXSDNDQ�
KDELWDW� \DQJ� EDLN� EDJL� LNDQ�LNDQ� NHFLO� \DQJ�PHPEX�
WXKNDQ�SHUOLQGXQJDQ�GDUL�SUHGDWRU��DUHD�EHUWHOXU�VHU�
WD�PHQFDUL� PDNDQ�� 6HODLQ� LWX� NHEHUDGDDQ� HNRVLVWHP�
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LQL� MXJD�EHUSHUDQ�XQWXN�PHPHFDK�GDQ�PHQDKDQ�ODMX�
JHORPEDQJ�ODXW�\DQJ�PHQXMX�SDQWDL��'LQDPLND�ELROR�
JLV� GDODP� WXEXK� SRO\S� NDUDQJ� EHUSHUDQ� VHEDJDL�
SHQJKDVLO� RNVLJHQ� WHUODUXW� GDODP� SHUDLUDQ� \DQJ� GL�
SURGXNVL�ROHK�]RR[DQWKHOOD�\DQJ�EHUVLPELRVLV�GHQJDQ�
KHZDQ� NDUDQJ�� 'HQJDQ� EHUEDJDL� PDQIDDW� WHUVHEXW��
HNRVLVWHP� WHUXPEX� NDUDQJ� PHPSXQ\DL� NHOHPDKDQ�
NDUHQD�NDZDVDQ�LQL�WHUJRORQJ�OLQJNXQJDQ�\DQJ�UHQWDQ�
WHUKDGDS� WHNDQDQ� OLQJNXQJDQ��.DZDVDQ� WHUXPEX� ND�
UDQJ�GL�.DULPXQMDZD�PHUXSDNDQ�NDZDVDQ�WDPDQ�QD�
VLRQDO� \DQJ� EHUDGD� GL� GDODP� SHUOLQGXQJDQ� GDQ�
SHQJHORODDQ� SHPHULQWDK�� 0HQXUXW� 6XU\DQWL� HW�DO��
�������� WXWXSDQ� NDUDQJ� GL� SXODX� .DULPXQMDZD� SDGD�
WDKXQ�������������������GDQ������VHFDUD�EHUDQJVXU�
DQJVXU� PHQJDODPL� GHJUDGDVL� \DQJ� GLVHEDENDQ� ROHK�
IDFWRU�LQWHUQDO�GDQ�HNVWHUQDO�

%HUEDJDL� PDFDP� EHQWXN� NHJLDWDQ� \DQJ� GLO�
DNXNDQ� ROHK� PDV\DUDNDW� VHWHPSDW� PDXSXQ�
ZLVDWDZDQ� VHFDUD� ODQJVXQJ�PDXSXQ� WLGDN� ODQJVXQJ��
PHPEDZD�GDPSDN�EDJL�NXDOLWDV� OLQJNXQJDQ�SHUDLUDQ�
WHUXPEX� NDUDQJ�� ,NDQ�LNDQ� NDUDQJ� GDQ� MXJD� ELRWD�
ELRWD� ODLQ� GDUL� ILOXP� (FKLQRGHUPDWD� VHSHUWL� ELQWDQJ�
ODXW��EXOX�EDEL��ELQWDQJ�PHQJXODU��KLGXS�EHUJDQWXQJ�
GDODP� HNRVLVWHP� WHUXPEX� NDUDQJ� %HUEDJDL� PDFDP�
EHQWXN� NHJLDWDQ�PDQXVLD� \DQJ�GLODNXNDQ�GL� SHUDLUDQ�
DWDXSXQ� GDUDWDQ� GDSDW� PHPEDZD� GDPSDN� NHSDGD�
NHKLGXSDQ� GL� SHUDLUDQ� ODXW�� GLDQWDUDQ\D� GDSDW�
PHPSHQJDUXKL� WXWXSDQ� WHUXPEX� NDUDQJ� GDQ� MXJD�
NHDQHNDUDJDPDQ�DWDX�NHDQHNDUDJDPDQ�ELRWD�VHSHUWL�
ILOXP� (FKLQRGHUPDWD�� 3HUEHGDDQ� SUHVHQWDVH� WXWXSDQ�
NDUDQJ�PHPLOLNL� KXEXQJDQ� GHQJDQ� NHDQHNDUDJDPDQ�
GDUL� ILOXP� (FKLQRGHUPDWD� WHUVHEXW�� 2OHK� NDUHQD� LWX�
GDODP�SHQHOLWLDQ�LQL�GLNDML�PHQJHQDL�KXEXQJDQ�DQWDUD
WXWXSDQ� WHUXPEX� NDUDQJ� GHQJDQ� NHDQHNDUDJDPDQ�
(FKLQRGHUPDWD�SDGD�GDHUDK�\DQJ�GLDPDWL�

+XEXQJDQ�DQWDUD�WHUXPEX�NDUDQJ�GDQ�(FKLQR�
GHUPDWD� PHPLOLNL� NHWHUNDLWDQ� \DQJ� NXDW� GDQ� VDOLQJ�
PHQJXQWXQJNDQ� EDJL� KHZDQ� NDUDQJ� GDQ� (FKLQRGHU�
PDWD� 'HQJDQ�GLNHWDKXLQ\D�NHDQHNDUDJDPDQ�(FKLQR�
GHUPDWD�GDQ�NRQGLVL�WHUXPEX�NDUDQJ�GL�SHUDLUDQ�\DQJ�
GLDPDWL�GLKDUDSNDQ�GDSDW�EHUJXQD�XQWXN�SHQJHORODDQ�
VXPEHUGD\D�GDUL�(FKLQRGHUPDWD�WHUVHEXW��PHQJLQJDW�
EHEHUDSD� ELRWD� GDUL� NHODV� WHULSDQJ� GDQ� EXOX� EDEL�
FXNXS� EDQ\DN� GLNRQVXPVL� ROHK� PDV\DUDNDW� 7XMXDQ�
SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� SHUVHQWDVH�
WXWXSDQ� WHUXPEX� NDUDQJ�� NHDQHNDUDJDPDQ�
(FKLQRGHUPDWD�� GDQ� KXEXQJDQ� DQWDUD� SHUVHQWDVH�
WXWXSDQ� NDUDQJ� GHQJDQ� NHDQHNDUDJDPDQ�
HFKLQRGHUPDWD�

0(72'( 3(1(/,7,$1�

0DWHUL
0DWHUL�GDUL�REMHN�SHQHOLWLDQ�LQL�DGDODK�GDWD�SHU�

VHQWDVH� WXWXSDQ� WHUXPEX� NDUDQJ� GDQ�
NHDQHNDUDJDPDQ� (FKLQRGHUPDWD \DQJ� GLWHPXNDQ� GL
VHODWDQ� SXODX� .DULPXQMDZD�� VHUWD� SDUDPHWHU� OLQJ�
NXQJDQ� \DQJ�PHOLSXWL� IDNWRU� ILVLND±NLPLD� SHUDLUDQ� GL�
3XODX .DULPXQMDZD�� 3HUDODWDQ� \DQJ� GLJXQDDQ� GDODP�
SHQHOLWLDQ� LQL� \DLWX� *36� �*OREDO� 3RVLWLRQLQJ� 6\VWHP��
XQWXN� PHQHQWXNDQ� NRRUGLQDW� ORNDVL� SHQHOLWLDQ�� UROO�
PHWHU� XQWXN�PHQJXNXU� SHUVHQWDVH� WXWXSDQ� WHUXPEX�
NDUDQJ�� VHFFKL� GLVF� PRGLILFDWLRQ XQWXN� PHQJXNXU�
NHGDODPDQ�VHUWD�NHFHUDKDQ�SHUDLUDQ��NXDGUDQ�WUDQVHN�
GHQJDQ�NHWHOLWLDQ���[���P� XQWXN�PHQJDPDWL� MXPODK�
(FKLQRGHUPDWD�� WKHUPRPHWHU� XQWXN� PHQJXNXU� VXKX�
SHUDLUDQ�� UHIUDNWRPHWHU� XQWXN� PHQXNXU� VDOLQLWDV�
SHUDLUDQ�� S+� SDSHU� XQWXN� PHQJXNXU� S+� SHUDLUDQ��
NDPHUD�XQGHUZDWHU�XQWXN�PHQGRNXPHQWDVLNDQ�JDP�
EDU� GLGDODP� DLU�� GDQ� VHW� VNLQ� GLYH XQWXN�PHPEDQWX�
SURVHV�PHQ\HODP�GLGDODP�DLU�

0HWRGH�3HQHOLWLDQ
0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�

DGDODK� PHWRGH� VXUYHL� EHUVLIDW� GHVNULSWLI�� 0HWRGH�
VXUYHL� \DQJ� EHUVLIDW� GHVNULSWLI� \DLWX� SHQHOLWLDQ� \DQJ�
GLODNXNDQ� GHQJDQ� PHQJDPELO� VHEDJLDQ� VDPSHO� GDUL�
SRSXODVL�� NHPXGLDQ� EHUGDVDUNDQ� KDVLO� \DQJ�
GLGDSDWNDQ� GLJXQDNDQ� XQWXN� PHQJJDPEDUNDQ��
NRQGLVL� GDUL� WXWXSDQ� WHUXPEX� NDUDQJ� GDQ�
NHDQHNDUDJDPDQ� (FKLQRGHUPDWD� GL� 3XODX�
.DULPXQMDZD�� 0HWRGH� VXUYHL� SHQHOLWLDQ� WLGDN�
GLODNXNDQ� WHUKDGDS� VHOXUXK� RMHN� \DQJ� GLNDML� WHWDSL�
KDQ\D� PHQJDPELO� VHEDJLDQ� GDUL� SRSXODVL� �VDPSHO���
VHGDQJNDQ� GHVNULSWLI� PHUXSDNDQ� SHQHOLWLDQ� \DQJ�
GLODOXNDQ� GHQJDQ� WXMXDQ� XWXN� PHPEXDW� JDPEDUDQ�
DWDX� GHVNULSVL� VXDWX� NHDGDDQ� REMHN� �1RWRDWPRGMR��
������

0HWRGH�3HQJDPELODQ�'DWD
/RNDVL�SHQHOLWLDQ�LQL�EHUDGD�GL�ZLOD\DK�3XODX�.D�

ULPXQMDZD��\DQJ�PHUXSDNDQ�NHSXODXDQ�GL� ODXW� MDZD��
.DEXSDWHQ� -HSDUD�� -DZD� 7HQJDK�� .DULPXQMDZD�
PHUXSDNDQ�7DPDQ�1DVLRQDO�\DQJ�PHPLOLNL�WDPDQ ODXW�
\DQJ� LQGDK�GDQ�GLJHPDUL�EDQ\DN�ZLVDWDZDQ��ZLOD\DK�
GL� GDODP� 7DPDQ� 1DVLRQDO� .DULPXQMDZD� GLEDJL� EHU�
GDVDUNDQ�MHQLV�SHPDQIDDWDQ�ODKDQ�\DQJ�VHVXDL��/HWDN�
WLWLN�SHQJDPDWDQ�EHUDGD�GL�VHODWDQ�SXODX�.DULPXQMD�
ZD� \DNQL� SHUDLUDQ� \DQJ�GHNDW� GHQJDQ�ZLOD\DK�SHP�
XNLPDQ�ZDUJD�

7LWLN� NRRUGLQDW� GDUL� ORNDVL� SHQHOLWLDQ� \DQJ� GLO�
DNXNDQ�GL�3XODX�.DULPXQ�SDGD��
x VWDVLXQ���EHUDGD�SDGD��R���¶������´�/6�GDQ����R�

��¶������´�%7�
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x VWDVLXQ���EHUDGD�SDGD��R���¶������´�/6�GDQ����R�

��¶������´�%7�
x VWDVLXQ���EHUDGD�SDGD��R���¶������´�/6�GDQ����R�

��¶������´�%7�

6HWLDS� VWDVLXQ� EHUMDUDN� ��� PHWHU� GDUL� VWDVLXQ�
ODLQQ\D��VHFDUD�NHVHOXUXKDQ�OHWDN�VWDVLXQ�������GDQ���
PHUXSDNDQ�ZLOD\DK�SHUDLUDQ�\DQJ�ODQGDL�GDQ�WHQDQJ��
FXNXS�GHNDW�GHQJDQ�UXPDK�GDQ�UHVRUW�GL�WHSL�SDQWDL��
WLGDN�EDQ\DN�GLNXQMXQJL�ZLVDWDZDQ��PHUXSDNDQ�ZLOD�
\DK�SHUDLUDQ�\DQJ�GHNDW�GHQJDQ�MDOXU�ODOX�OLQWDV�NDSDO�
QHOD\DQ� GDQ� ZLVDWDZDQ�7HNQLN� VDPSOLQJ� \DQJ�
GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHWRGH� 5DQ�
GRP� 6DPSOLQJ�� \DLWX� SHQJDPELODQ� VDPSHO� \DQJ� GLO�
DNXNDQ� VHFDUD� VHQJDMD� GHQJDQ� SHQHQWXDQ� ORNDVL�
\DQJ�VHFDUD�DFDN WDQSD�PHQHQWXNDQ�VWUDWD GDQ�WHODK�
VHVXDL�GHQJDQ�SHUV\DUDWDQ�VDPSHO�\DQJ�GLEXWXKNDQ��
'DODP� SHQJDPELODQ� VDPSHO� GLODNXNDQ� SDGD� WLJD�
VWDVLXQ� GHQJDP� PHODNXNDQ� SHQJDPELODQ� GDWD�

WXWXSDQ�NDUDQJ�GDQ�NHDQHNDUDJDPDQ�(FKLQRGHUPDWD��
VHUWD�SDUDPHWHU�OLQJNXQJDQ�VHEDJDL�GDWD�SHQGXNXQJ�

3HQJXPSXODQ� GDWD� SHQXWXSDQ� NDUDQJ�
PHQJJXQDNDQ� PHWRGH� /,7� �OLQH� LQWHUFHSW� WUDQVHFW��
GDQ� SHQJDPELODQ� NHDQHNDUDJDPDQ� HFKLQRGHUPDWD�
GHQJDQ� PHQJJXQDNDQ� NXDGUDQW� WUDQVHN� \DQJ�
PHQJLNXWL� OLQH� WUDQVHFW�� 0HWRGH� SHQJDPELODQ� GDWD�
PHQXUXW (QJOLVK� HW�DO�� ������� GDODP 5RVL� HW�DO��
�������� PHQ\DWDNDQ� SURVHGXU� SHQJDPDWDQ� SDGD�
PHWRGH�WUDQVHN�JDULV��/,7��\DLWX�VHEDJDL�EHULNXW�
� 0HQDULN�JDULV�WUDQVHN�VHMDMDU�JDULV�SDQWDL�VHSDQMDQJ�
��� PHWHU� SDGD� NHGDODPDQ� WHUWHQWX� \DQJ� VXGDK�
GLWHQWXNDQ�PHQJLNXWL� NRQWXU� DWDX� EHQWXN� GDUL� SHU�
WXPEXKDQ�NDUDQJ�
� 0HQJXNXU�GDQ�PHQFDWDW�SDQMDQJ�SDGD�JDULV�WUDQVHN�
VHWLDS� NDUDQJ� EHUGDVDUNDQ� EHQWXN� WXPEXK� VHUWD�
PHQFDWDW� RUJDQLVPH� ODLQ� \DQJ� GLODOXL� JDULV� WUDQVHN�
GHQJDQ�WLQJNDW�NHWHOLWLDQ���FP�

*DPEDU����3HWD�/RNDVL�3HQHOLWLDQ

0HWRGH�$QDOLVLV�GDWD
D� 3HUVHQ�WXWXSDQ�NDUDQJ

3HUVHQWDVH�WXWXSDQ�NDUDQJ�GLKLWXQJ�
PHQJJXQDNDQ�UXPXV�VHEDJDL�EHULNXW��

.HWHUDQJDQ��
QL  �SHUVHQWDVH�WXWXSDQ�NDUDQJ�KLGXS����
OL� �SDQMDQJ�VHWLDS�OLIHIRUP NDUDQJ�KLGXS��FP�
/� �SDQMDQJ�WRWDO�OLQH WUDQVHFW �FP�
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7DEHO����.ULWHULD�SHQHOLWLDQ�NRQGLVL�WHUXPEX�NDUDQJ�EHUGDVDUNDQ�SHUVHQWDVH WXWXSDQ�NDUDQJ��6.�
0HQHJ��/+�QR��������� WHQWDQJ�.ULWHULD�%DNX�.HUXVDNDQ�7HUXPEX�.DUDQJ��

3HUVHQWDVH�WXWXSDQ NDUDQJ�KLGXS���� 6WDWXV�NRQGLVL�NDUDQJ
��± ���� %XUXN
���± ���� 6HGDQJ
���± ���� %DLN
���� ��� %DLN�VHNDOL

E� ,QGHNV�.HDQHNDUDJDPDQ��+¶�
,QGHNV�NHDQHNDUDJDPDQ�(FKLQRGHUPDWD�DWDX�

GDSDW�GLVHEXW�VHEDJDL�NHDQHNDUDJDPDQ�
(FKLQRGHUPDWD��GLKLWXQJ�GHQJDQ�UXPXV�6KDQQRQ�
:LHQHU� �2GXP��������

.HWHUDQJDQ��
+¶� �,QGHNV�NHDQHNDUDJDPDQ
QL� �-XPODK�LQGLYLGX�GDUX�VXDWX�MHQLV�NH�L
1� �MXPODK�LQGLYLGX�VHWLDS�MHQLV
SL� �QL�1

7DEHO����.LVDUDQ�6WDELOLWDV�3HUDLUDQ�%HUGDVDUNDQ�,QGHNV�.HDQHNDUDJDPDQ
1R� .HDQHNDUDJDPDQ .LVDUDQ�VWDELOLWDV

�� ��+¶�� 5HQGDK��WLGDN�VWDELO�
�� ��+¶�� 6HGDQJ�
�� +¶!� 7LQJJL��VWDELO�

F� ,QGHNV�.HVHUDJDPDQ��H�
8QWXN�PHQJKLWXQJ� NHVHUDJDPDQ� MHQLV� GDSDW� GL�

KLWXQJ�PHQJJXQDNDQ�UXPXV�(YHQQHV��

H� �

.HWHUDQJDQ��
H  �LQGHNV�NHVHUDJDPDQ
+¶�  �LQGHNV�NHDQHNDUDJDPDQ
+�PD[�  �NHDQHNDUDJDPDQ�MHQLV�PDNVLPXP��OQ�6�

.ULWHULD�WLQJNDW�NHVHUDJDPDQ��
H������  �WLQJNDW�NHVHUDJDPDQ�SRSXODVL�NHFLO
�����H�������  �WLQJNDW�NHVHUDJDPDQ�VHGDQJ

H�!����  �WLQJNDW�NHVHUDJDPDQ�SRSXODVL EHVDU

G� ,QGHNV�'RPLQDVL��'�
,QGHNV�GRPLQDVL�\DQJ�GLJXQDNDQ�XQWXN�PHQJKL�

WXQJ� GRPLQDVL� GL� GDODP� VLVWHP� WHUVHEXW�� PHQXUXW�
2GXP��������GDODP 6DWULD�HW�DO��� �������GLJXQDNDQ�
UXPXV��

'� ��QL�1��

.HWHUDQJDQ��
'� �LQGHNV�GRPLQDQVL
QL� �MXPODK�LQGLYLGX�VSHVLHV�NH�L
1� �MXPODK�WRWDO�VSHVLHV

'LPDQD��
����'������� �WLGDN�DGD�\DQJ�PHQGRPLQDVL
������'����� �WHUGDSDW�VSHVLHV�\DQJ�PHQGRPLQDVL

H� 8ML�.RUHODVL�3HDUVRQ
8ML� NRUHODVL� SHDUVRQ GLJXQDNDQ� XQWXN� PHOLKDW�

VHEHUDSD�NXDW�KXEXQJDQ�GDUL�GXD�YDULDEHO��GDODP�KDO�
LQL�NHGXD�YDULDEHO�\DQJ�GLPDNVXG�DGDODK�WXWXSDQ�ND�
UDQJ� GHQJDQ� NHDQHNDUDJDPDQ� (FKLQRGHUPDWD��
0HQXUXW�6DUZRQR��������GDODP 3XUQRPR��������XQ�
WXN� PHPXGDKNDQ� PHODNXNDQ� LQWHUSUHWDVL� PHQJHQDL�
NHNXDWDQ�KXEXQJDQ�DQWDUD�GXD�YDULDEHO�PDND�GLEHUL�
NDQ�NULWHULD�EHULNXW��
��� 1LODL� NRHILVLHQ� NRUHODVL� ݎ  � �� PDND� DUWLQ\D� WLGDN�
DGD�NRUHODVL�DQWDUD�GXD�YDULDEHO�

��� 1LODL� NRHILVLHQ� NRUHODVL� OHELK� �� �� ݎ �� ����� PDND�
DUWLQ\D�NRUHODVL�VDQJDW�OHPDK�

���1LODL�NRHILVLHQ�NRUHODVL� OHELK�������ݎ� ������PDND�
DUWLQ\D�NRUHODVL�FXNXS�

���1LODL�NRHILVLHQ�NRUHODVL�OHELK�������ݎ� �������PDND�
DUWLQ\D�NRUHODVL�NXDW��

��� 1LODL� NRHILVLHQ� NRUHODVL� � ����� �� ݎ �� ����� PDND�
DUWLQ\D�NRUHODVL�VDQJDW�NXDW��

���1LODL�NRHILVLHQ�NRUHODVLݎ�  ���PDND�DUWLQ\D�NRUHODVL�
VHPSXUQD���

+$6,/�'$1�3(0%$+$6$1

3HUVHQWDVH�7XWXSDQ�7HUXPEX�.DUDQJ
+DVLO�SHUVHQWDVH�\DQJ�GL�GDSDWNDQ�EHUGDVDU�

NDQ���VWDVLXQ�SHQJDPDWDQ�WHUVDML�GDODP�7DEHO���
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7DEHO ���3HUVHQWDVH�3HQXWXSDQ�.DUDQJ

1R� -HQLV�3HQXWXSDQ
3HUVHQWDVH����

, ,, ,,,
��
��
��
��

.DUDQJ�+LGXS

.DUDQJ�0DWL�SHFDKDQ�NDUDQJ
)DXQD�ODLQ�
$ELRWLN��VDQG��URFN�

�����
�����
���
�����

�����
�����
����
����

�����
�����
����
����

-HQLV�(FKLQRGHUPDWD�\DQJ�'LWHPXNDQ�SDGD�/R�
NDVL�3HQHOLWLDQ

%HUGDVDUNDQ KDVLO� SHQJDPDWDQ� GLGDSDWNDQ�
MXPODK� LQGLYLGX� (FKLQRGHUPDWD� \DQJ WHUVDML� GDODP�
7DEHO���

1LODL�,QGHNV�.HDQHNDUDJDPDQ��+¶���,QGHNV�
.HVHUDJDPDQ��H��GDQ�,QGHNV�'RPLQDVL��'��)L�
OXP�(FKLQRGHUPDWD

+DVLO� SHUKLWXQJDQ� QLODL� ,QGHNV� .HDQH�
NDUDJDPDQ� GDQ� .HVHUDJDPDQ� (FKLQRGHUPDWD� SDGD�
ORNDVL�SHQHOLWLDQ�GLVDMLNDQ�GDODP�7DEHO���

3HQJXNXUDQ�3DUDPHWHU�)LVLND�.LPLD
%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�SDUDPHWHU� ILVLND�

GDQ� NLPLD� SHUDLUDQ� GLORNDVL� SHQHOLWLDQ�� WHUVDML� GDODP�
7DEHO���

+XEXQJDQ�7XWXSDQ�.DUDQJ�GHQJDQ�.HDQH�
NDUDJDPDQ�(FKLQRGHUPDWD

+XEXQJDQ� WXWXSDQ� NDUDQJ� GDQ�
NHDQHNDUDJDPDQ� (FKLQRGHUPDWD� GLNHWDKXL� GHQJDQ�
PHQJJXQDNDQ�8ML�.RUHODVL�3HDUVRQ�DQWDUD�QLODL WRWRDO�
WXWXSDQ� NDUDQJ� KLGXS� GDQ� MXPODK� HFKLQRGHUPDWD�
\DQJ� GLWHPXNDQ�� %HULNXW� KDVLO� XML� NRUHODVL� WHUVDML�
GDODP�7DEHO���

7DEHO����-HQLV�(FKLQRGHUPDWD�\DQJ�'LWHPXNDQ�SDGD�/RNDVL�3HQHOLWLDQ�

1R 6SHVLHV
6WDVLXQ� -XPODK

�LQG�, ,, ,,,

� 'LDGHPD�VHWRVXP �� �� �� ���

� 'LDGHPD�DQWLODUXP �� �� �� ��

� +RORWKXULD�DWUD � � � ��

� /LQFNLD�ODHYLJDWD � � � �

7RWDO �� �� �� ���

7DEHO����1LODL�,QGHNV�.HDQHNDUDJDPDQ��+¶���,QGHNV�.HVHUDJDPDQ��H��GDQ�,QGHNV�'RPLQDVL��'�
)LOXP�(FKLQRGHUPDWD

1R 6WDVLXQ +¶ H '
�� , ������ ������ ������
��
��

,,
,,,

������
������

������
������

������
������

7DEHO����3DUDPHWHU�)LVLND�GDQ�.LPLD�3HUDLUDQ�

1R� 3DUDPHWHU
6WDVLXQ

, ,, ,,,
�� 6XKX�$LU��R&� ������ ����� �����
�� .HGDODPDQ��FP� ������ ������ ������
�� 6DOLQLWDV������� �� ���± �� ��
�� S+ � � �
�� .HFHUDKDQ a a a
�� .HFHSDWDQ $UXV �P�V� �����± ���� �����± ���� �����± ����
�� 2NVLJHQ�7HUODUXW ��������� �����± ���� ���������
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7DEHO����8ML�.RUHODVL�3HDUVRQ�7XWXSDQ�.DUDQJ�+LGXS�GDQ�.HDQHNDUDJDPDQ�(FKLQRGHUPDWD

6WDVLXQ .DUDQJ�+LGXS��FP� -XPODK�(FKLQRGHUPDWD /RJ�.+ /RJ -XPODK�(FKLQRGHUPDWD

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

1LODL�.RUHODVL �������

3HPEDKDVDQ
1LODL� SHUVHQWDVH� WXWXSDQ� NDUDQJ� KLGXS� SDGD�

VWDVLXQ� ,� GLNHWDKXL� ����� ���SDGD� VWDVLXQ� ,,� DGDODK�
���������GDQ�SDGD�VWDVLXQ�,,,�\DLWX���������6HFDUD�
XPXP�SHQXWXSDQ� WHUXPEX�NDUDQJ� WHUJRORQJ� VHGDQJ�
DWDX� FXNXS�EDLN� \DLWX� SDGD� VWDVLXQ� ,�� ,,�� GDQ� ,,,�GL�
PDQD� QLODL� WXWXSDQ� EHUNLVDU� DQWDUD� ��������� \DQJ�
GDSDW� GLNDWDNDQ� WXWXSDQ� NDUDQJ VHGDQJ� DWDX� FXNXS�
EDLN��'DQ�SHUVHQWDVH� WXWXSDQ�NDUDQJ�SDOLQJ�EDLN�GL�
DQWDUD�NHWLJD�VWDVLXQ�WHUVHEXW�EHUDGD�SDGD�VWDVLXQ�,,��
3DGD�VWDVLXQ�SHQJDPDWDQ�GLGDSDWNDQ�SHUVHQ�WXWXSDQ�
NDUDQJ�\DQJ� WHUJRORQJ�NRQGLVL� WXWXSDQ� VHGDQJ�� VXE�
VWUDW� GDVDU� SHUDLUDQ� GLGRPLQDVL� NDUDQJ� EHUFDEDQJ��
NHPXGLDQ� SHQXWXSDQ� GDVDU� \DQJ� EDQ\DN� GLWHPXNDQ�
\DLWX�SHFDKDQ�NDUDQJ�GDQ�MXJD�WHUGDSDW�DOJDH��6HUWD�
DGD� SXOD� SHQXWXSDQ� NDUDQJ� PDWL� \DQJ� VXGDK� GL�
WXPEXKL�DOJD�DWDX�GHDG�FRUDO�ZLWK�DOJDH �'&$���GDUL�
KDO� WHUVHEXW� GDSDW� GLOLKDW� EDKZD� EHEHUDSD� NDUDQJ�
VXGDK� UXVDN� GDQ� PDWL� GDODP� MDQJND� ZDNWX� \DQJ�
FXNXS�ODPD�

/HWDN� ORNDVL� \DQJ� GLDPDWL� PHUXSDNDQ�
SHUDLUDQ� \DQJ� FXNXS� WHQDQJ�� FXNXS� MDXK� GDUL� ELELU�
SDQWDL��GDQ�EHUDGD�SDGD�SHUDLUDQ�\DQJ�GHNDW�GHQJDQ�
SHPXNLPDQ� SHQGXGXN�� .HJLDWDQ� \DQJ� DGD� GL� VHNLWDU�
SHUDLUDQ PXQJNLQ� VDMD� EHUGDPSDN� WHUKDGDS� NRQGLVL�
HNRVLVWHP� NDUDQJ� SDGD� ORNDVL� SHJDPDWDQ�� PHQXUXW�
0XQDVLN� ������� SHUEHGDDQ� NRQGLVL� WHUXPEX� NDUDQJ�
WHUVHEXW�GLGXJD�DNLEDW�SHUEHGDDQ�LQWHQVLWDV�NHJLDWDQ�
PDQXVLD�� %HEHUDSD� ORNDVL� GHQJDQ� NRQGLVL� EXUXN� WHU�
GDSDW� EDQ\DN� DNWLYLWDV� PDQXVLD� VHEDOLNQ\D� GHQJDQ�
ORNDVL�\DQJ�PDVLK�GDODP�NRQGLVL�EDLN�FHQGHUXQJ�VHGL�
NLW�DNWLYLWDV�PDQXVLD�

'DODP� SHQJDPDWDQ� LQL� GLWHPXNDQ� WLJD� NHODV�
GDUL� ILOXP�(FKLQRGHUPDWD�GLDQWDUDQ\D�(FKLQRGHD��$V�
WHURLGHD�� GDQ�+RORWKXURLGHD�� VHGDQJNDQ� XQWXN� NHODV�
2SKLXURLGHD GDQ�&ULQRLGHD WLGDN� GLWHPXNDQ�SDGD� OR�
NDVL� SHQJDPDWDQ�� 8PXPQ\D� NHODV� &ULQRLGHD DWDX�
\DQJ� GLNHQDO� VHEDJDL� OLOL� ODXW� PHUXSDNDQ� ELRWD� \DQJ�
KLGXS�PHQHPSHO�SDGD� WHUXPEX�NDUDQJ�XQWXN�EHUOLQ�
GXQJ� GDUL� DUXV� GDQ� JHORPEDQJ�� VHODLQ� LWX� ELRWD� LQL�
OHELK�EDQ\DN�GLWHPXNDQ�SDGD�GDHUDK�WXELU��+DO�WHUVH�
EXW� GLVDPSDLNDQ� ROHK� <XVURQ� ������� EDKZD� NHODV�

&ULQRLGHD WLGDN�GLWHPXNDQ��KDO� LQL�GLVHEDENDQ�&ULQRL�
GHD ELDVDQ\D�KLGXS�SDGD�GDHUDK�WXELU�

%DQ\DNQ\D�MXPODK�EXOX�EDEL�GL�GDODP�ZLOD\DK�
SHUDLUDQ� WHUXPEX� NDUDQJ� GDSDW� PHQMDGL� VDODK� VDWX�
LQGLNDWRU� NHVHKDWDQ� WHUXPEX� NDUDQJ� WHUVHEXW�� SDGD�
SHUDLUDQ�GHQJDQ�MXPODK�EXOX�EDEL�\DQJ�PHQGRPLQDVL�
PHPSHUOLKDWNDQ�NRQGLVL�WHUXPEX�NDUDQJ�\DQJ�NXUDQJ�
EDLN�NDUHQD�KDQ\D�VSHVLHV�WHUWHQWX�VDMD�\DQJ�PDPSX�
EHUWDDKDQ�SDGD�ZLOD\DK�WHUVHEXW��

%HUGDVDUNDQ� KDVLO� \DQJ� GLGDSDW� SDGD� ORNDVL�
SHQHOLWLDQ�� LQGHNV� NHDQHNDUDJDPDQ� (FKLQRGHUPDWD�
VWDVLXQ� ,� DGDODK� VHEHVDU� �������� VWDVLXQ� ,,� VHEHVDU�
�������GDQ�VWDVLXQ�,,,�VHEHVDU���������'DUL�KDVLO�WHU�
VHEXW� NHDQHNDUDJDPDQ� (FKLQRGHUPDWD� WHUJRORQJ�
UHQGDK�� KDO� WHUVHEXW� GLOLKDW� GDUL� NLVDUDQ� ��+¶���� 'L�
GDODP� SHUDLUDQ� WHUVHEXW� NHODV� EXOX� EDEL� SDOLQJ� EDQ�
\DN� GLWHPXNDQ� GDODP� SHQJDPDWDQQ\D�� 7LGDN� VHLP�
EDQJQ\D� MXPODK� GDUL� WLDS� VSHVLHV� \DQJ� GLWHPXNDQ�
PHQJDUWLNDQ� NHDQHNDUDJDPDQ� (FKLQRHUPDWD� \DQJ�
UHQGDK�� PHQXUXW� /HNVRQR� �������� GDODP 5DGMDE� HW�
DO��� ������� VHPDNLQ� EDQ\DN� MXPODK� VSHVLHV� GHQJDQ�
SURSRUVL� \DQJ� VHLPEDQJ� PHQXQMXNNDQ� NHDQH�
NDUDJDPDQ�VHPDNLQ�WLQJJL�

0HOLKDW� GDUL� QLODL� LQGHNV� NHVHUDJDPDQ� �H��
\DQJ�GL�GDSDWNDQ�GLNHWDKXL�QLODL�SDGD�VWDVLXQ�,�DGDODK�
�������� VWDVLXQ� ,,� VHEHVDU���������GDQ�SDGD�VWDVLXQ�
,,,�VHEHVDU���������'DUL�QLODL�WHUVHEXW�GLNHWDKXL�WLQJ�
NDW� NHVHUDJDPDQ� (FKLQRGHUPDWD� PHPLOLNL� WLQJNDW�
NHVHUDJDPDQ� SRSXODVL� \DQJ� UHQGDK�� ,QGHNV� NHVH�
UDJDPDQ�GDSDW�PHQXQMXNNDQ�SHUVHEDUDQ�GDUL�VSHVLHV�
DWDX� MHQLV� (FKLQRGHUPDWD� \DQJ� GLDPDWL� SDGD� ORNDVL�
SHQHOLWLDQ�� QLODL� NHVHUDJDPDQ� \DQJ� WLQJJL�
PHQJDUWLNDQ� SHUVHEDUDQ� VSHVLHV� PHUDWD� GDQ� VHGLNLW�
GRPLQDVL� ROHK� VSHVLHV�VSHVLHV� WHUWHQWX�� EHJLWX� SXOD�
VHEDOLNQ\D�

$GDSXQ�SHQJDPDWDQ�SDGD�QLODL�GRPLQDVL� �'��
\DQJ�GLGDSDWNDQ��VWDVLXQ� ,�DGDODK���������VWDVLXQ� ,,�
VHEHVDU���������GDQ� VWDVLXQ� ,,� VHEHVDU���������%HU�
GDVDUNDQ� QLODL� WHUVHEXW� GLNHWDKXL� DGD� ELRWD� (FKLQR�
GHUPDWD� \DQJ�PHQGRPLQDVL� GL� GDODP� SHUDLUDQ� \DQJ�
GLDPDWL��$GDQ\D�VDODK�VDWX�MHQLV�(FKLQRGHUPDWD�\DQJ�
PHQGRPLQDVL� GDODP� ORNDVL� \DQJ� GLDPDWL� GDSDW�
PHQJDUWLNDQ�NRQGLVL�SHUDLUDQ�\DQJ�NXUDQJ�EDLN��NDUH�
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QD� KDQ\D� MHQLV�MHQLV� WHUWHQWX� VDMD� \DQJ� GDSDW� EHU�
WDKDQ�GDQ�PHQ\HVXDLNDQ�GLUL�SDGD�SHUDLUDQ�WHUWHQWX��
PHQXUXW� 2EXUD� ������� GDODP 6XSRQR� GDQ� 8FX�
�������� GDUL� KDVLO� SHQJDPDWDQ� PHQXQMXNNDQ� EDKZD�
SDGD�ORNDVL�\DQJ�NRQGLVL�NDUDQJQ\D�PHQJDODPL�NHUX�
VDNDQ� OHELK� EDQ\DN� GLGRPLQDVL� ROHK� MHQLV� EXOX� EDEL�
�(FKLQRLGHD��

%HUGDVDUNDQ�KDVLO�SHQJXNXUDQ�GLGDSDWNDQ�NRQ�
GLVL� VXKX�EHUNLVDU�����&� \DQJ�PHUXSDNDQ� VXKX� \DQJ�
VHVXDL� GHQJDQ� VXKX� SHUDLUDQ� \DQJ� GLEXWXKNDQ� ROHK�
ELRWD� GL� GDODPQ\D�� 6XSULKDU\RQR� �������� VXKX� RSWL�
PXP� \DQJ� EDLN� EDJL� SHUWXPEXKDQ� NDUDQJ� DGDODK�
EHUNLVDU� DQWDUD� ��� ± ��� R&�� .HFHUDKDQ� SDGD� ORNDVL�
SHQHOLWLDQ�PHPLOLNL� NRQGLVL� \DQJ� FXNXS� EDLN�� GLPDQD�
FDKD\D� PDVLK� GDSDW� PDVXN� KLQJJD� GDVDU� SHUDLUDQ��
3DGD�SHQJXNXUDQ�VDOLQLWDV�GLGDSDWNDQ�UDWD�UDWD�VDOLQL�
WDV� GDODP� �� VWDVLXQ� EHUNLVDU� ��� ± ��� ����� \DQJ� EDLN
XQWXN� NHEXWXKDQ� RUJDQLVPH�� 'DKXUL� ������� GDODP
)DGOL�HW�DO�� �������\DQJ�PHQ\DWDNDQ�EDQ\DN�VSHVLHV�
NDUDQJ�\DQJ�SHND�WHUKDGDS�SHUXEDKDQ�VDOLQLWDV�\DQJ�
WLQJJL�� SDGD� XPXPQ\D� WHUXPEX� NDUDQJ� WXPEXK�
GHQJDQ� EDLN� GLVHNLWDU� ZLOD\DK� SHVLVLU� SDGD� NLVDUDQ�
VDOLQLWDV� ��� ± ��� ������ S+� �GHUDMDW� NHDVDPDQ�� \DQJ�
GLSHUROHK�SDGD� ORNDVL SHQHOLWLDQ�GHQJDQ�QLODL� ���1LODL�
S+�WHUVHEXW�WHUJRORQJ�QHWUDO�NDUHQD�PDVLK�GDODP�ED�
WDV�WROHUDQVL�EDJL�WHUXPEX�NDUDQJ GDQ�PDNKOXN�KLGXS�
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