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6XPDWUD�KDV�ULFK�GLYHUVLW\�RI�RUFKLGV��7KH�ORFDO�FRPPXQLWLHV�LQ�6XPDWUD�KDYH�EHHQ�XVHG�RUFKLGV�DV�D�RUQDPHQWDO�SODQW��IRRG��DQG�PHGLFLQH��
5HVHDUFK�RQ�XWLOLWDWLRQ�RI�RUFKLGV�DV�PHGLFLQDO�SODQWV�E\�HWKQLF�%DWDN�RI�1RUWK�6XPDWUD�ZDV�FRQGXFWHG�XVLQJ�HWKQRERWDQLFDO�PHWKRGV��7KH�
REMHFWLYHV�RI�WKH�UHVHDUFK�ZDV�WR�NQRZ�VSHFLHV�RI�RUFKLGV�WKDW�ZHUH�XVHG�DV�PHGLFLQDO�SODQWV�E\�%DWDN�HWKQLF�LQ�1RUWK�6XPDWUD�� �5HVSRQG�
HQWV�FRQVLVWHG�RI�WUDGLWLRQDO�PHGLFLQH�SODQWV�WUDGHUV�LQ�WKH�WUDGLWLRQDO�PDUNHWV�DQG�WUDGLWLRQDO�KHDOHUV���:H�IRXQG�DV�PDQ\�DV�VHYHQ�VSHFLHV�RI�
��JHQHUD�RI�RUFKLGV�KDYH�EHHQ�XVHG�DV�WUDGLWLRQDO�PHGLFLQH��7KRVH�RUFKLGV�XVHG�DV�PHGLFLQH�IRU�IHYHU��DSKURGLVLDF��PDLQWDLQ�VWDPLQD��UHVSLUD�
WRU\�GLVRUGHUV��DQG�JDVWURLQWHVWLQDO�GLVRUGHUV�� 
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6XPDWHUD�ND\D�DNDQ�NHDQHNDUDJDPDQ�WDQDPDQ�$QJJUHN��0DV\DUDNDW�ORNDO�GL�6XPDWHUD�PHPDQIDDWNDQ�DQJJUHN�VHEDJDL�WDQDPDQ�KLDV��PD�
NDQDQ��GDQ�VHEDJDL�REDW� WUDGLVLRQDO��7HODK�GLODNXNDQ�SHQHOLWLDQ�SHPDQIDDWDQ�DQJJUHN�VHEDJDL�EDKDQ�REDW� WUDGLVLRQDO�SDGD�HWQLV�%DWDN�6X�
PDWHUD�8WDUD��3HQHOLWLDQ�EHUWXMXDQ�XQWXN�PHQJHWDKXL�MHQLV-MHQLV�DQJJUHN�\DQJ�GLPDQIDDWNDQ�ROHK�HWQLV�%DWDN�VHEDJDL�REDW�WUDGLVLRQDO��5H�
VSRQGHQ�WHUGLUL�GDUL�SHGDJDQJ�REDW�WUDGLVLRQDO�GDQ�SHQJREDW�WUDGLVLRQDO���'LWHPXNDQ�VHEDQ\DN�WXMXK�VSHVLHV�\DQJ�EHUDVDO�GDUL���JHQXV�WDQD�
PDQ�DQJJUHN�\DQJ�GLPDQIDDWNDQ�VHEDJDL�REDW�WUDGLVLRQDO��7DQDPDQ�DQJJUHN�GLPDQIDDWNDQ�VHEDJDL�REDW�GHPDP��DSURGLVLDN��PHQMDJD�VWDPL�
QD��JDQJJXDQ�VDOXUDQ�SHUQDSDVDQ��GDQ�JDQJJXDQ�VDOXUDQ�SHQFHUQDDQ� 
 

.DWD�.XQFL��$QJJUHN���REDW�WUDGLVLRQDO��HWQLV�%DWDN��6XPDWHUD�8WDUD � 

3(1'$+8/8$1� 

6XPDWHUD� GLGXJD�PHUXSDNDQ� VDODK� VDWX� SXVDW�

SHQ\HEDUDQ�DQJJUHN�GDQ��VHNLWDU�������MHQLV�DQJJUHN�

\DQJ� VXGDK� GLNHWDKXL� QDPDQ\D� WHUGDSDW� GL� 6XPDWUD�

�&RPEHU�� ������� 3DGD� XPXPQ\D� DQJJUHN� OHELK�

GLNHQDO� DWDX� GLPDQIDDWNDQ� VHEDJDL� WDQDPDQ� KLDV��

QDPXQ�+H\QH� �������PHODSRUNDQ� OHELK�GDUL����VSH�

VLHV�DQJJUHN�GLPDQIDDWNDQ�VHEDJDL�EDKDQ�REDW�� �%H�

EHUDSD�DQJJUHN�EHUPDQIDDW�REDW�GL�6XPDWHUD��VHEDJDL�

REDW�EHUDVDO�GDUL�JHQXV�'HQGURELXP� �+H\QH���������

VHGDQJNDQ�PDV\DUDNDW�ORNDO�9LHWQDP�PHPDQIDDWNDQ�

1HUYLOLD� VHEDJDL� REDW� �+X\HQ�� ������� 3HPDQIDDWDQ�

EHUEDJDL� MHQLV� DQJJUHN� VHEDJDL� EDKDQ� REDW� GLGXJD�

EHUKXEXQJDQ� GHQJDQ� NDQGXQJDQ� VHQ\DZD� ELRDNWLI��

$QJJUHN� PHPLOLNL� VHQ\DZD� ELRDNWLI� GL� DQWDUDQ\D�

IODYRQRLG�� JOLNRVLGD� VLDQRJHQLN�� WDQQLQ�� NDUERKLGUDW��

GDQ� WHUSHQRLG� �0DULGDVV� HW�� DO��� ������� �6HEDJDL� ED�

KDQ�REDW�DQJJUHN�GLPDQIDDWNDQ�XQWXN� WXMXDQ�NXUDWLI�

PDXSXQ�DSURVLGLDN��0HGKL�GDQ�&KDNUDEDUWL��������� 

3HPDQIDDWDQ� DQJJUHN� VHEDJDL� NRPRGLWDV�

HNRQRPL� PDXSXQ� VHEDJDL� EDKDQ� REDW� VHULQJ�

PHQJDNLEDWNDQ� HNVSORLWDVL� EHUOHELK� \DQJ� PHQJDNL�

EDWNDQ�NHEHUDGDDQQ\D�GL�DODP�OLDU�PHQMDGL�WHUDQFDP�

SXQDK�� )DNWRU� ODLQ� MXJD� \DQJ� WXUXW� PHPHQJDUXKL�

EHUNXUDQJQ\D�WDQDPDQ�DQJJUHN�GL�DODP�EHEDV�NDUHQD�

WHUMDGLQ\D� DOLK� IXQJVL� KXWDQ� \DQJ� PHQJDNLEDWNDQ�

KLODQJQ\D� DQJJUHN-DQJUHN� HSLILW� PDXSXQ� DQJUHN�

WDQDK� GL� KXWDQ� SULPHU� DWDX� \DQJ� KDQ\D� WXPEXK� GL�

WDQDK� \DQJ� VXEXU�� 'DWD� GDUL� :RUOG� &RQVHUYDWLRQ�

0RQLWRULQJ� &HQWHU� ������� PHQXQXMXNNDQ� MLND�

GLEDQGLQJNDQ� GHQJDQ� MHQLV� WXPEXKDQ� DVOL� ,QGRQHVLD�

\DQJ� EHUVWDWXV� WHUDQFDP�� PDND� DQJJUHN� PHUXSDNDQ�

WXPEXKDQ� \DQJ� PHQHULPD� DQFDPDQ� NHSXQDKDQ�

WHUWLQJJL� \DLWX� VHEDQ\DN� ����� +LQJJD� VDDW� LQL�

SHQHOLWLDQ� MHQLV� DQJJUHN� VHEDJDL� REDW� GL� ,QGRQHVLD�

PDVLK� WHUEDWDV�� ROHK� VHEDE� LWX� GLODNXNDQ� SHQHOLWLDQ�

XQWXN� PHQJLQYHQWDULVDVL� MHQLV-MHQLV� DQJJUHN� \DQJ�

GLPDQIDDWNDQ�VHEDJDL�REDW���%HUGDVDUNDQ�KDO�WHUVHEXW�

GLODNXNDQ� SHQHOLWLDQ� NHDQHNDUDJDPDQ� DQJJUHN� VH�

EDJDL�EDKDQ�REDW�WUDGLVLRQDO�GL�SDVDU�.DEDQMDKH�GDQ�

%HUDVWDJL�GDQ�VXUYHL�PDV\DUDNDW�GL�GHVD�.DEDQ�7XD�

GDQ�6LPERX�%DUX��6XPDWHUD�8WDUD� 
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%$+$1�'$1�&$5$�.(5-$ 

3HQJDPELODQ�'DWD�GL�/DSDQJDQ 

3HQHOLWLDQ� LQL� GLODNXNDQ� GL� SDVDU� .DEDQMDKH�

GDQ� %HUDVWDJL�� GDQ� GL� GHVD� .DEDQ� 7XD� GDQ� 6LPERX�

%DUX� 6XPDWHUD� 8WDUD� �*DPEDU� ���� 3HQHOLWLDQ� GLO�

DNXNDQ� GHQJDQ� GHQJDQ� SHQGHNDWDQ� HWQRERWDQL� PH�

ODOXL� VXUYHL� SDVDU�� VXUYHL�PDV\DUDNDW� GHVD�� GDQ� MHOD�

MDK� EHEDV�� �:DZDQFDUD� GLODNXNDQ� NHSDGD� VHPXD� ���

RUDQJ��SHGDJDQJ� WXPEXKDQ�REDW�GL�SDVDU�.DEDQMDKH�

GDQ�%HUDVWDJL�� �� RUDQJ� SHQJREDW� WUDGLVLRQDO� GL� GHVD�

.DEDQ� 7XD�� GDQ� �� RUDQJ� GL� GHVD� 6LPERX� %DUX���

6HPXD� MHQLV� WXPEXKDQ� \DQJ� GLSHUMXDO±EHOLNDQ� \DQJ�

GLDPDWL� GDQ� MLND� GLWHPXNDQ� MHQLV� DQJJUHN� GLFDWDW�

QDPD� ORNDO� GDQ� PDQIDDWQ\D� VHUWD� GLEXDW� VSHVLPHQ�

EXNWL� �YRXFKHU� VSHVLHPHQ��� ,GHQWLILNDVL� YRXFKHU�

VSHVLPHQ�GLODNXNDQ�GL�+HUEDULXP�%RJRULHQVH��/HP�

EDJD� ,OPX�3HQJHWDKXDQ� ,QGRQHVLD� �/,3,���&LELQRQJ��

%RJRU�� � -HODMDK�EHEDV�GLODNXNDQ�GL� WHPSDW�PDV\DUD�

NDW�ORNDO�PHPHUROHK�WXPEXKDQ�REDW��� 

/RNDVL�3HQHOLWLDQ� 

3DVDU� .DEDQMDKH� GDQ� %HUDVWDJL� PHUXSDNDQ�

SDVDU� XWDPD� GL� .DEXSDWHQ� .DUR�� 'HVD� .DEDQ� 7XD�

VHFDUD� DGPLQLVWUDWLI� EHUDGD� GL� .DEXSDWHQ� .DUR�� VH�

GDQJNDQ� GHVD� 6LPERX�%DUX� VHFDUD� DGPLQLVWUDWLI� EH�

UDGD�GDODP�.DEXSDWHQ�6LPDOXQJXQ��*DPEDU����� 

 

+$6,/� 

7DQDPDQ�$QJJUHN� %HUPDQIDDW�2EDW�2OHK� (WQLV�

%DWDN��6XPDWHUD�8WDUD 

6HEDQ\DN���NLRV�GL� SDVDU�.DEDQMDKH�GDQ�%H�

UDVWDJL�PHODNXNDQ�WUDQVDNVL�MXDO-EHOL�WXPEXKDQ�REDW���

6HWLDS� SHGDJDQJ� GL� NHGXD� SDVDU� PHQMXDO� OHELK� GDUL�

����MHQLV�WXPEXKDQ�REDW��QDPXQ�KDQ\D�GLWHPXNDQ���

VSHVLHV� \DQJ� EHUDVDO� GDUL� �� JHQXV� DQJJUHN� \DQJ� GL�

SHUMXDO-EHOLNDQ� �7DEHO� ���� � 6HEDQ\DN� �� VSHVLHV� DQJ�

JUHN�GLWHPXNDQ�GL�GHVD�.DEDQ�7XD�GDQ�'HVD�6LPERX�

EDUX�\DQJ�GLPDQIDDWNDQ�VHEDJDL�REDW��7DEHO����� 

'HVNULSVL�$QJJUHN�%HUPDQIDDW�2EDW�GL�6XPDWHUD�

8WDUD 

$QRHFWRFKLOOXV� UHLQZDUGWLL� %OXPH�� GDQ� 0DFRGHV�

SHWROD�%OXPH�/LQGO� 

$QRHFWRFKLOOXV� UHLQZDUGWLL� �*DPEDU����PHP�

LOLNL� QDPD� ORNDO� SDGD� VXE-HWQLV� %DWDN� 6LPDOXQJXQ�

GLVHEXW�GHQJDQ�VXUDWDQ�LOLN���3HPEHULDQ�QDPD�VXUDWDQ�

�WXOLVDQ��LOLN��VHMHQLV�NDGDO��GLGDVDUNDQ�SDGD�VWUXNWXU�

GDXQ� \DQJ� PHPLOLNL� JDULV-JDULV� EHUZDUQD� NXQLQJ�

NHHPDVDQ�� 6WUXNWXU� PRUIRORJL� GDXQ� $QRHFWRFKLOOXV�

UHLQZDUGWLL� \DQJ� VDQJDW� FDQWLN� PHQJDNLEDWNDQ�

PDV\DUDNDW� ORNDO� LQJLQ�PHPDQIDDWNDQ� VHEDJDL� WDQD�

PDQ�KLDV�GDQ�MXJD�VHEDJDL�EDKDQ�REDW�� 

0DFRGHV�SHWROD�GHQJDQ�QDPD�ORNDO�VXUDW�'H�

*DPEDU����/RNDVL�SHQHOLWLDQ��VWXG\�VLWH��� 
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EDWD� �'HEDWD� �7XKDQ��SDGD� VXE-HWQLV�%DWDN�.DUR��

0DFRGHV� SHWROD� PDXSXQ�$QRHFWRFKLOOXV� UHLQZDUGWLL�

ROHK� SHGDJDQJ� WXPEXKDQ� GL� SDVDU� .DEDQMDKH� GDQ�

%HUDVWDJL� GLVHEXW� GHQJDQ� QDPD� ORNDO� VXUDW� 'HEDWD���

3HPEHULDQ� QDPD� ORNDO� \DQJ� VDPD� EHUKXEXQJDQ�

GHQJDQ� VWUXNWXU� GDXQ� NH� GXD� MHQLV� DQJJUHN� KDPSLU�

VDPD��GDXQ�PHPLOLNL�WXOLVDQ�ZDUQD�NHHPDVDQ���� 

*RRG\HUD�UXELFXQGD��%OXPH��/LQGO� 

*RRG\HUD� UXELFXQGD� � �*DPEDU���� GDODP�ED�

KDVD� ORNDO� VXE-HWQLV� %DWDN� 6LPDOXQJXQ� GLVHEXW�

GHQJDQ�JDGRQJ�KDUDQJDQ� �JDGRQJ �XPEL��KDUDQJDQ�

 � KXWDQ��� VHKLQJJD� ROHK� PDV\DUDNDW� ORNDO� GLDUWLNDQ�

VHEDJDL� MHQLV� XPEL-XPELDQ� \DQJ� GLSHUROHK� GDUL� KX�

WDQ�� �6HVXDL�GHQJDQ�QDPDQ\D��PDND�EDJLDQ�\DQJ�GL�

PDQIDDWNDQ�WHUXWDPD�EDJLDQ�XPEL���0DV\DUDNDW�ORNDO�

GL�GHVD�6LPERX�%DUX�*RRG\HUD�UXELFXQGD�GLPDQIDDW�

NDQ� VHEDJDL� REDW� GLDEHWHV� PHOOLWXV� GDQ� PHPEXDW�

UDPXDQ�SHQDPEDK�VWDPLQD��8PEL�*RRG\HUD�UXELFXQ�

GD� GLGXJD� VDQJDW� SRWHQVLDO� VHEDJDL� VXPEHU� SDQJDQ�

DOWHUQDWLI� NDUHQD� PHPLOLNL� XPEL� FXNXS� EHVDU� ��-���

FP�� GDQ� MXJD� GLGXJD� PHPLOLNL� NDUERKLGUDW� UHQGDK�

NDORUL�� 

1HUYLOLD� DUDJRDQD� *DQG�� � 'DQ� 1HUYLOLD� SOLFDWD�

�$QGUHZV��6FKOWU� 

1HUYLOOD� DUDJRDQD� PHPLOLNL� QDPD� ORNDO� VXE-

HWQLV� %DWDN� 6LPDOXQJXQ� VHOHPEDU� VDEXODQ�� � 3HP�

EHULDQ� QDPD� VHOHPEDU� VDEXODQ� �VDOHPEDU�  � VDWX�

KHODL�� VDEXODQ�  � VDWX� EXODQ�� EHUKXEXQJDQ� GHQJDQ�

NH\DNLQDQ�PDV\DUDNDW�EDKZD�DQJJUHN�WHUVHEXW�KDQ\D�

PHPLOLNL�GDXQ�VDWX�KHODL�VDMD�GDODP�VHEXODQ���1HUYLO�

LD�SOLFDWD�GDODP�EDKDVD�ORNDO�GLVHEXW�GHQJDQ�VDOHP�

EDU� VDWDKXQ� DWDX� \DQJ� GLDUWLNDQ� GHQJDQ� WXPEXKDQ�

\DQJ�KDQ\D�PHPLOLNL�VDWX�KHODL�GDXQ�GDODP�VHWDKXQ���

6WUXNWXU�PRUIRORJL�GDXQ�GDUL�1HUYLOLD�SOLFDWD�GHQJDQ�

1HUYLOLD� DUDJRDQD� KDPSLU� PLULS� WHUXWDPD� GDODP�

EHQWXN� GDXQ� \DQJ� PHQ\HUXDSDL� JLQMDO� �FRUGDWD-

UHQLIRUP��� 

1DPD�,OPLDK�
�VFLHQWLILF�QDPH� 

1DPD�ORNDO�
�ORFDO�QDPH� 

%DJLDQ�\DQJ�
GLPDQIDDWNDQ�
�XWLOLVHG�SDUWV� 

+DUJD�
�SLFH��
�5S����
WDQDPDQ�
�SODQWV� 

0DQIDDW��XVHV� 3HUPLQWDDQ�
SDVDU��PDUNHW�
GHPDQG� 

3DVRNDQ�
�SURGXFWLRQ��

 

$QRHFWRFKLOOXV�UHLQ�
ZDUGWLL�%OXPH� 

6XUDW�'H�
EDWD 

6HOXUXK� EDJLDQ�
�ZKROH� 

�������-
������ 

2EDW�GHPDQ�
�IHYHU���SHQDP�
EDK�VWDPLQD�
�VWDPLQD���
NDQNHU��FDQFHU���
DSURGLVLDN�
�DSKURGLVLDF� 

7LQJJL��KLJK� 5HQGDK��ORZ� 

'HQGURELXP�VDODF�
FHQVH�/LQGO� 

.HSLDV 'DXQ��OHDYHV� ����� 6DNLW�SHUXW�
�VWRPDFK�DFKH� 

5HQGDK��ORZ� 5HQGDK��ORZ� 

0DFRGHV�SHWROD�
EOXPH�/LQGO� 

6XUDW�GLEDWD 6HOXUXK� EDJLDQ�
�ZKROH� 

������-
������ 

'HPDP� �IHYHU���
DSURGLVLDN
�DSKURGLVLDF���
NDQNHU��FDQFHU� 

7LQJJL��KLJK� 5HQGDK��ORZ� 

1HUYLOLD�DUJRDQD�
*DQG� 

6HOHPEDU�
VDEXODQ 

'DXQ��XPEL�
�OHDYHV��WXEHU� 

����� %LVXO��XOFHU���
GHPDP��IHYHU���
SHQDPEDK�
VWDPLQD�
�VWDPLQD� 

7LQJJL��KLJK� 6HGDQJ�
�PLGGOH� 

1HUYLOOLD�SOLFDWD�
�$QGUHZV��6FKOWU� 

6HOHPEDU�
VDWDKXQ 

'DXQ��XPEL �������-
������ 

6DNLW�SHUXW�
�VWRPDFK�DFKH���
DSURGLVLDN
�DSKURGLVLDF� 

7LQJJL��KLJK� 5HQGDK��ORZ� 

7DEHO����-HQLV-MHQLV�DQJJUHN�EHUPDQIDDW�REDW�\DQJ�GLSHUMXDO�EHOLNDQ�GL�SDVDU�.DEDQMDKH�GDQ�%HUDVWDJL�6XPDWHUD�
8WDUD� �VSHFLHV� RI� RUFKLGV� WKDW� ZHUH� XVHG� DV�PHGLFLQH�ZKLFK�ZHUH� WUDGHG� LQ� WKH�.DEDQMDKH� DQG�%H�
UDVWDJL�PDUNHWV��1RUWK�6XPDWUD��� 

� 3HUPLQWDDQ�SDVDU�� WLQJJL� DSDELOD� VHWLDS�SDVRNDQ�KDELV�GDODP�ZDNWX� VDWX�PLQJJX�� UHQGDK�DSDELOD�SDVRNDQ� WLGDN�KDELV� WHUMXDO�GDODP�
ZDNWX�OHELK�GDUL�VDWX�PLQJJX���PDUNHW�GHPDQG��KLJKHU�LI�HYHU\�VXSSO\�H[KDXVWHG�ZLWKLQ�RQH�ZHHN��ORZ�LI�WKH�VXSSO\�LV�QRW�VROG�RXW�LQ�
PRUH�WKDQ�RQH�ZHHN�� 

 3DVRNDQ�� UHQGDK� DSDELOD� SDVRNDQ� WLGDN� WHUVHGLD� SDGD� VHWLDS� VDDW� SDGD� VHPXD�SHGDJDQJ�� VHGDQJ� DSDELOD� WHUVHGLD� VHWLDS� VDDW� QDPXQ�

KDQ\D�SDGD�SHGDJDQJ�WHUWHQWX��VXSSO\��ORZ�LI�WKH�VXSSO\�LV�QRW�DYDLODEOH�DW�DOO�WLPHV�RQ�DOO�WUDGHUV��PLGGOH�LI�VXSO\�DYDLODEOH�DW�DOO�WLPHV�

EXW�RQO\�DW�FHUWDLQ�WUDGHU��� 



���� 

%HULWD�%LRORJL�������-�$JXVWXV����� 

 

1DPD�,OPLDK�
�VFLHQWLILF�QDPH� 

1DPD�ORNDO�
�ORFDO�QDPH� 

0DQIDDW��XVHV� %DJLDQ�\DQJ�
GLPDQIDDWNDQ�
�XWLOLVHG�SDUW� 

6XPEHU�
3HUROHKDQ�
�VRXUFHV� 

.DEDQ�
7XD 

6LPERX�
%DUX 

$QRHFWRFKLOOXV� UHLQ�
ZDUGWLL�%OXPH� 

6XUDWDQ�LOLN 2EDW�GHPDQ��IHYHU���
SHQDPEDK�VWDPLQD�
�VWDPLQD���DSURGLVLDN�
�DSKURGLVLDF� 

6HOXUXK�EDJLDQ�
�ZKROH� 

+XWDQ� DGDW��

�LQGLJHQRXV�
IRUHVW��� KXWDQ�
SULPHU�
�SULPDU\�
IRUHVW� 

� � 

'HQGURELXP� VDODF�
FHQVH�/LQGO� 

.HSLDV 6DNLW�SHUXW��VWRPDFK�
DFKH� 

'DXQ��OHDYHV� +XWDQ�DGDW�
�LQGLJHQRXV�
IRUHVW� 

� � 

*RRG\HUD�UXELFXQGD��
�%OXPH��/LQGO� 

*DGRQJ� KD�
UDQJDQ 

'LDEHWHV�PHOOLWXV�
�GLDEHWHV�PHOOLWXV���
SHQDPEDK�VWDPLQD�
�VWDPLQD�� 

8PEL��WXEHU� $JURIRUHV�
�DJURIRUHVW� 

� � 

0DFRGHV�SHWROD�
%OXPH�/LQGO� 

6XUDW�GLEDWD 'HPDP��IHYHU���NDQNHU�
�FDQFHU� 

6HOXUXK�EDJLDQ�
�ZKROH� 

+XWDQ� SULPHU�
�SULPDU\�
IRUHVW� 

� � 

1HUYLOLD�DUJRDQD�
*DQG� 

6HOHPEDU�
VDEXODQ 

'HPDP��IHYHU���
SHQDPEDK�VWDPLQD�
�VWDPLQD� 

8PEL��WXEHU���
GDXQ��OHDYHV� 

+XWDQ� 3ULPHU�
�SULPDU\�
IRUHVW��� $JUR�
IRUHV�
�DJURIRUHVW� 

� � 

1HUYLOOLD�SOLFDWD�
�$QGUHZV��6FKOWU� 

6HOHPEDU�
VDWDKXQ 

'HPDP��IHYHU���DSUR�
GLVLDN��DSKURGLVLDF� 

8PEL��WXEHU���
GDXQ��OHDYHV� 

+XWDQ� 3ULPHU�
�SULPDU\�
IRUHVW��� $JUR�
IRUHV�
�DJURIRUHVW� 

� � 

3KDLXV�FDOORVXV�
%OXPH 

*DGRQJ� KD�
UDQJDQ 

'LEHWHV�PHOOLWXV�
�GLDEHWHV�PHOOLWXV� 

8PEL��WXEHU� $JURIRUHV�
�DJURIRUHVW� 

� � 

7DEHO� ��� - HQLV-MHQLV� DQJJUHN� EHUPDQIDDW� REDW� GL� GHVD� .DEDQ� 7XD� GDQ� GHVD� 6LPERX� %DUX�� 6XPDWHUD� 8WDUD�
�VSHFLHV�RI�RUFKLGV�ZKLFK�WKHUH�XVHG�DV�PHGLFLQH�LQ�WKH�.DEDQ�7XD�DQG�6LPERX�%DUX�YLOODJHV��1RUWK�
6XPDWUD��� 

���GLPDQIDDWNDQ�GDQ�GLWHPXNDQ��XWLOL]HG�DQG�IRXQG������WLGDN�GLPDQIDDWNDQ�GDQ�WLGDN�GLWHPXNDQ��QRW�XVHG�DQG�QRW�IRXQG� 
���KXWDQ�SULPHU�WLGDN�GLWHPXNDQ�GL�GHVD�.DEDQ�7XD��QDPXQ�PHPLOLNL�KXWDQ�DGDW��SULPDU\�IRUHVW�LV�QRW�IRXQG�LQ�WKH�.DEDQ�WXD�YLOODJH��EXW�
KDV�LQGLJHQRXV�IRUHVW� 

  

D E 

*DPEDU����$QRHFWRFKLOOXV�UHLQZDUGWLL�%OXPH���VXUDWDQ�LOLN��D��RUJDQ�YHJHWDWLI��E��SHPEXQJDDQ�>$QRHFWRFKLOOXV�
UHLQZDUGWLL�%OXPH���VXUDWDQ�LOLN��D��YHJHWDWLYH�RUJDQ�E��LQIORUHVHQFH@�� 
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*DPEDU� ��� D�� 1HUYLOLD� DUDJRDQD� *DQG�� �VDOHPEDU� VDEXODQ��� E�� 1HUYLOLD� SOLFDWD� �$QGUHZV�� 6FKOWU ��
�VDOHPEDU�VDWDKXQ��� 

3(0%$+$6$1� 

-XPODK� VSHVLHV� WDQDPDQ� DQJJUHN� VHEDJDL� ED�

KDQ� REDW� \DQJ� GLSHUMXDO� EHOLNDQ� GL� SDVDU�.DEDQMDKH�

GDQ� %HUDVWDJL� OHELK� VHGLNLW� ��� SHVLHV�� GLEDQGLQJNDQ�

GHQJDQ� MXPODK� VSHVLHV� \DQJ� GLWHPXNDQ� EHUVDUNDQ�

VXUYHL� GHVD� ��� VSHVLHV��� � +DO� WHUVHEXW� PHQXQMXNNDQ�

EDKZD� KDQ\D� VHEDJLDQ� WXPEXKDQ� REDW� \DQJ� GL�

PDQIDDWNDQ� ROHK� PDV\DUDNDW� GLSHUMXDO-EHOLNDQ� GL�

SDVDU�� %HEHUDSD� IDNWRU� ODLQ� \DQJ� MXJD� GLGXJD�

PHQJDNLEDWNDQ� WXPEXKDQ� REDW� WLGDN� GLSHUMXDO-

EHOLNDQ� DQWDUD� ODLQ�� WLGDN� DGD� SHPDVRN�� WLGDN� DGD�

NRQVXPHQ�SHPEHOL�� SHGDJDQJ� WLGDN� PHQJHWDKXL�

PDQIDDWQ\D�� GDQ� SHPDQIDDWDQQ\D� KDQ\D� WHUEDWDV�

SDGD�PDV\DUDNDW�WHUWHQWX�� 

7HUGDSDW� SHUEHGDDQ� VSHVLHV� DQJJUHN� \DQJ�

GLWHPXNDQ� GDQ� GLPDQIDWNDQ� EHUGDVDUNDQ� VXUYHL� GL�

GHVD�.DEDQ� 7XD� GDQ� GHVD� 6LPERX� %DUX�� 3HUEHGDDQ�

WHUVHEXW� EHUKXEXQJDQ� GHQJDQ� SHUEHGDDQ� HWQLV� GDQ�

  

D E 

*DPEDU�����*RRG\HUD�UXELFXQGD��%OXPH��/LQGO����JDGRQJ�KDUDQJDQ��D��RUJDQ�YHJHWDWLI��E��SHPEXQJDDQ�
>*RRG\HUD�UXELFXQGD��%OXPH��/LQGO����JDGRQJ�KDUDQJDQ��D��YHJHWDWLYH�RUJDQ��E��LQIORUHVHQFH@�� 

  

D E 



���� 

%HULWD�%LRORJL�������-�$JXVWXV����� 

 

SHUEHGDDQ� WRSRJUDIL� NH� GXD� GHVD�� VHKLQJJD� PHPHQ�

JDUXKL� MHQLV� DQJJUHN� \DQJ� GLWHPXNDQ� GL� OLQJNXQJDQ�

VHNLWDU�� %HEHUDSD� VSHVLHV� DQJJUHN� EHUNKDVLDW� REDW�

GDODP� SHQHOLWLDQ� LQL� PXGDK� GLWHPXNDQ� GL� DODP� OLDU�

VHSHUWL� *RRG\HUD� UXELFXQGD� GL� GHVD� 6LPERX� %DUX�

\DQJ�EHUDGD�SDGD�NHWLQJJLDQ����-����P�GSO��3XVSDQ�

LQJW\DV� ������� PHQ\DWDNDQ� EDKZD� *RRG\HUD� UXEL�

FXQGD�VDQJDW�PXGDK�GLWHPXNDQ�SDGD�NHWLQJJLDQ����

-����P� GSO�� GDQ�PHUXSDNDQ� DQJJUHN� GRPLQDQ� SDGD�

NHWLQJJLDQ�GL�DWDV�����P��-HQLV�DQJJUHN�$QRHFWRFK�

LOOXV� UHLQZDUGWLL��0DFRGHV� SHWROD�� 1HUYLOOLD� SOLFDWD�

GL� DODP� PXODL� VXOLW� GLWHPXNDQ�� GDQ� NHWLJD� DQJJUHN�

WHUVHEXW� KDQ\D� PHPLOLNL� VDWX� XPEL� VHEDJDL� DODW� UH�

SURGXNVL�DVHNVXDO� 

%HEHUDSD� DQJJUHN� GDUL� VSHVLHV� \DQJ� EHUEHGD�

PHPLOLNL� QDPD� ORNDO� \DQJ� VDPD� VHSHUWL� $QRHFWRFK�

LOOXV� UHLQZDUGWLL� GDQ�0DFRGHV� SHWROD� GHQJDQ� QDPD�

ORNDO� VXUDW�'HEDWD�� VHGDQJNDQ�*RRG\HUD� UXELFXQGD��

GDQ� 3KDLXV� FDOORVXV� PHPLOLNL� QDPD� ORNDO� JDGRQJ�

KDUDQJDQ�� 3HPEHULDQ� QDPD� ORNDO� WXPEXKDQ� VHULQJ�

EHUKXEXQJDQ�GHQJDQ�NDUDNWHU�PRUIRORJL�\DQJ�GLPLOL�

NL� WXPEXKDQ� VHSHUWL� SHPEHULDQ� QDPD� VXUDW� 'HEDWD�

�³WXOLVDQ� 7XKDQ´��� NDUHQD� VWUXNWXU� GDXQ� \DQJ�PHP�

LOLNL� WXOLVDQ�� VHGDQJNDQ� SHPEHULDQ� QDPD� JDGRQJ�

�XPEL�� PHUXSDNDQ� SHWXQMXN� WXPEXKDQ� \DQJ� PHP�

LOLNL�XPEL�� 

3HPDQIDDWDQ�VSHVLHV�DQJJUHN�GDODP�SHQHOLWLDQ�

LQL�VHEDJLDQ�PHPLOLNL�NHVDPDDQ�GHQJDQ�HWQLV�ODLQ�GL�

,QGRQHVLD� PDXSXQ� GL� QHJDUD� ODLQ�� � 1HUYLOLD� GDODP�

SHQHOLWLDQ� LQL� GLPDQIDDWNDQ� VHEDJDL� REDW� GHPDP�

PDXSXQ� VHEDJDL� REDW� NDQNHU�� � +DO� \DQJ� EHUEHGD�

GLQ\DWDNDQ� +X\HQ� ������� SDGD� PDV\DUDNDW� ORNDO� GL�

9LHWQDP�� \DQJ� PHPDQIDDWNDQ� 1HUYLOLD� DUDJRDQD�

VHEDJDL�UDPXDQ�SDVFD�PHODKLUNDQ��DVPD��GLDUH��PDX�

SXQ�VHEDJDL�REDW�HSLOHSVL���'L�6HPHQDMXQJ�0DOD\VLD�

GDXQ� 1HUYLOLD� DUDJRDQD� GLPDQIDDWNDQ� VHEDJDL�

UDPXDQ� \DQJ� GLPLQXP� LEX� EHUVDOLQ�� VHGDQJNDQ� GL�

9LHWQDP� GLPDQIDDWNDQ� XQWXN� PHQJDWDVL� EDWXN� GDQ�

WXEHUNXORVLV���0DV\DUDNDW�GL�9LHWQDP�PHPDQIDDWNDQ�

1HUYLOLD�SOLFDWD�VHEDJDL�REDW�LQIHNVL�WUDNHD��SQHXPR�

QLD��GDQ�KHSDWLWLV� 

3HPDQIDDWDQ�EHUEDJDL�MHQLV�WXPEXKDQ�VHEDJDL�

EDKDQ� REDW� GLGXJD� EHUKXEXQJDQ� GHQJDQ� NDQGXQJDQ�

VHQ\DZD� ELRDNWLIQ\D�� 7KRPDV� HW�� DO�� ������� PH\D�

WDNDQ�EDKZD�DQDOLVLV�ILWRNLPLD�GDUL�1HUYLOLD�DUDJRDQD�

PHQJDQGXQJ�EHUEDJDL�PDFDP�VHQ\DZD�DVDP� OHPDN��

VHQ\DZD�KHWHURVLNOLN�\DQJ�PHPLOLNL�DNWLYLWDV�DQWLEL�

RWLN�� DQWL� MDPXU�� DQWL� LQIODPDVL�� PHPLOLNL� VLIDW� PH�

Q\HMXNNDQ� NXOLW� VHKLQJJD� GDSDW� GLUHNRPHQGDVLNDQ�

VHEDJDL�WDQDPDQ�SK\WRSKDUPDFHXWLFDO�SHQWLQJ�� 

6HODLQ�PHQHPXNDQ�PDQIDDW� WDQDPDQ�DQJJUHN�

VHEDJDL� EDKDQ� REDW�� EHEHUDSD� MHQLV� DQJJUHN� GDODP�

SHQHOLWLDQ�LQL�VDQJDW�SRWHQVLDO�GLNHPEDQJNDQ�VHEDJDL�

VXPEHU�SDQJDQ�DOWHUQDWLI�VHSHUWL�*RRG\HUD�UXELFXQGD�

NDUHQD� PHPLOLNL� XPEL� GHQJDQ� XNXUDQ� FXNXS� EHVDU�

�SDQMDQJ��-���FP��GDQ�GLGXJD�UHQGDK�NDORUL��VHKLQJ�

JD� FRFRN� XQWXN� SHQGHULWD� GLDEHWHV� PHOOLWXV�� 8QWXN�

PHPEXNWLNDQ� KDO� WHUVHEXW� SHQWLQJ� GLODNXNDQ�

SHQHOLWLDQ� ODQMXW�PHQJHQDL� NDQGXQJDQ� VHQ\DZD� ELR�

NDWLIQ\D� 

6HEDQ\DN� �� VSHVLHV� GDUL� �� VSHVLHV� DQJJUHN�

\DQJ�GLPDQIDDWNDQ�VHEDJDL�REDW�GDODP�SHQHOLWLDQ�LQL�

�NHFXDOL�'HQGURELXP�VDODFFHQVH��PHUXSDNDQ�ODSRUDQ�

SHPDQIDDWDQ� EDUX� VHEDJDL� REDW� GL� ,QGRQHVLD� ELOD�

GLEDQGLQJNDQ�GHQJDQ�+H\QH���������GDQ�PHUXSDNDQ�

DQJJUHN� \DQJ� PHPLOLNL� XPEL�� $QRHFWRFKLOOXV� UHLQ�

ZDUGWLL��*RRG\HUD� UXELFXQGD��0DFRGHV� SHWROD�� GDQ��

3KDLXV�FDOORVXV�\DQJ�GLWHPXNDQ�GDODP�SHQHOLWLDQ�LQL�

EHOXP�SHUQDK�GLODSRUNDQ�ROHK�+H\QH��������PDXSXQ��

+X\HQ� �������� � 3HQHPXDQ�1HUYLOLD� SOLFDWD� GL� SXODX�

6XPDWHUD�NKXVXVQ\D�GDHUDK�6XPDWHUD�8WDUD�PHUXSD�

NDQ�ODSRUDQ�EDUX��\DQJ�EHOXP�SHUQDK�VHEHOXPQ\D�� 

 

.(6,038/$1 

6HEDQ\DN� WXMXK� VSHVLHV� \DQJ� GLPDQIDDWNDQ�

ROHK� HWQLV� %DWDN� VHEDJDL� REDW� WUDGLVLRQDO� �REDW�

GHPDP�� DSURGLVLDN�� PHQMDJD� VWDPLQD�� JDQJJXDQ�

VDOXUDQ� SHUQDSDVDQ�� GDQ� JDQJJXDQ� VDOXUDQ� SHQ�

FHUQDDQ�� 

 

'$)7$5�3867$.$ 

&KDVH�0:��.0�&DPHURQ��5/��%DUUHWW�DQG�-9�)UHXGHQVWHLQ��
������ '1$�'DWD� DQG� 2UFKLGDFHDH� 6\VWHPDWLFV�� $� 1HZ�
3K\ORJHQHWLF� &ODVVLILFDWLRQ�� ,Q�� 2UFKLG� &RQVHUYDWLRQ��
'L[RQ�.:��63�.HOO��5/��%DUUHWW�DQG�3-�&ULEE��(GV�����-

���1DWXUDO�+LVWRU\�3XEOLFDWLRQV��.RWD�.LQDEDOX��6DEDK� 
&RPEHU�-%��������2UFKLGV�RI�6XPDWUD��������7KH�5R\DO�%RWDQLF�

*DUGHQV��.HZ� 
+H\QH� .�� ������7XPEXKDQ�%HUJXQD� ,QGRQHVLD�� -LOLG��-��� ������

<D\DVDQ�6DUDQD�:DQD�-D\D���-DNDUWD� 
+X\HQ� ''�� ������ 1HUYLOLD� &RPP�� ([� *DXQGLFK�� � ,Q�� 3ODQW�

5HVRXUFHV�RI� 6RXWK-(DVW� $VLD� �1R��������0HGLFLQDO�DQG�
3RXVLRQRXV� 3ODQWV� ��� /HPPHQV� 5+0-� DQG� � 1� %XQ�
\DSUDSKDWVDUD� �(GV��� ���-����� 3URVHD� )RXQGDWLRQV�� %R�
JRU� 

0DULGDVVD�0��0,=�+XVVDLQ�DQG�*�5DMXF��������3K\WRFKHPL�
FDO� 6XUYH\� RI� 2UFKLGV� LQ� WKH� 7LUXQHOYHOL� +LOOV� RI� 6RXWK�
,QGLD��(WKQRERWDQLFDO�/HDIOHWV��������-���� 

 

0HGKL�53�DQG�6�&KDNUDEDUWL��������7UDGLWLRQDO�.QRZOHGJH�RI�
1(�3HRSOH�RQ�&RQVHUYDWLRQ�RI�:LOG�2UFKLG��,QGLDQ�-RXU�
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QDO�RI�7UDGLWLRQDO�.QRZOHGJH���������-��� 
3XVSDQLQJW\DV�'0��������6WXGL�.HUDJDPDQ�$QJJUHN�GL�&DJDU �

$ODP�*XQXQJ�6LPSDQJ�-DZD�%DUDW��%LRGLYHUVLWDV������-

���� 
7KRPDV�(��7�3DQHHVK��'*�7KRPDV�DQG�5�$QDQGDQ���������*&

-06� $QDO\VLV� RI� 3K\WRFKHPLFDO� &RPSRXQGV� 3UHVHQW� LQ�

WKH�5KL]RPHV�RI�1HUYLOLD�$UDJRDQD�*DXG��$VLDQ�-RXUQDO�
RI�3KDUPDFHXWLFDO�DQG�&OLQLF�5HVHDUFK���������-��� 

:RUOG� &RQVHUYDWLRQ� 0RQLWRULQJ� &HQWUH�� ������ ,QGRQHVLDQ�
7KUHDWHQHG�3ODQWV��(NVSORUDVL��������-��� 


