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$EVWUDFW

� 7KH�REMHFWLYHV�RI�WKH�UHVHDUFK�ZHUH�WR�
VWXG\� JURZWK� FKDUDFWHUV�� ODWH[� \LHOG� DQG�
KHULWDELOLW\�RI�TXDQWLWDWLYH�FKDUDFWHUV�RI�VRPH�
UXEEHU� JHQRW\SHV� 33�������� $ERXW� ILIWHHQ�
UXEEHU�JHQRW\SHV�DQG�WZR�FRQWURO�FORQHV� �RI�
3%� ���� DQG� 55,&� ���� ZHUH� WHVWHG� LQ� WKLV�
UHVHDUFK��7KH�JHQRW\SHV�WULDO�ZDV�FRQGXFWHG�
LQ������DW�([SHULPHQWDO�*DUGHQ��6XQJHL�3XWLK�
5HVHDUFK� 6WDWLRQ�� ,QGRQHVLDQ� 5XEEHU�
5HVHDUFK�,QVWLWXWH�ZKLFK�LV�LQ� �'HOL�6HUGDQJ�
'LVWULFW�� 1RUWK� 6XPDWHUD� 3URYLQFH�� 7KH�
H[SHULPHQWDO� GHVLJQ� XVHG� 5DQGRPL]HG�
&RPSOHWHO\� 'HVLJQ� �5&'�� ZLWK� WKUHH�
UHSOLFDWLRQV�� 7KH� UHVHDUFK� UHVXOWV� VKRZHG�
WKDW�WKH�JHQRW\SHV�KDG�VLJQLILFDQWO\�GLIIHUHQW�
LQ� WZHOYH� REVHUYHG� FKDUDFWHUV� QDPHG� JLUWK��
EDUN�WKLFNQHVV��QXPEHU�RI�ODWH[�YHVVHO�ULQJV��
GLDPHWHU� RI� ODWH[� YHVVHO� FHOOV�� OHQJWK� RI�
WDSSLQJ�SDQHO��ODWH[�IORZ�UDWH��SOXJJLQJ�LQGH[��
DQRUJDQLF� SKRVSKDWH� FRQWHQW�� VXFURVH�
FRQWHQW��WKLRO�FRQWHQW��GU\�UXEEHU�FRQWHQW��DQG�
ODWH[� \LHOG� SRWHQWLDO�� %DVHG� RQ� JURZWK�
FKDUDFWHUV�DQG�ODWH[�\LHOG�SRWHQWLDO�LW�VKRZHG�
WKDW�JHQRW\SH�+3�������KDG�KLJK�ODWH[�\LHOG��
ZKLOH� JHQRW\SH� +3� ������� KDG� KLJK� ODWH[�
\LHOG� DQG� YLJRURXV� JURZWK�� 7KH� WZHOYH�
FKDUDFWHUV� ZKLFK� ZHUH� REVHUYHG� KDG� KLJK�

�
KHULWDELOLW\�ZLWK� K EV� YDOXH� EHWZHHQ� ����� ²�
������,W�VKRZHG�WKDW�WKH�FKDUDFWHUV�ZHUH�PRUH�
LQIOXHQFHG�E\�JHQHWLF�IDFWRU�

.H\ZRUGV�� +HYHD� EUDVLOLHQVLV�� ODWH[� \LHOG�
S R W H Q W L D O � � K H U L W D E L O L W \ � �
TXDQWLWDWLYH�FKDUDFWHUV

$EVWUDN

� 7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN�
PHPSHODMDUL� NDUDNWHU� SHUWXPEXKDQ�� GD\D�
KDVLO� ODWHNV� GDQ� KHULWDELOLWDV� NDUDNWHU�
NXDQWLWDWLI� � EHEHUDSD� JHQRWLSH� NDUHW� �
33�������� 6HEDQ\DN� OLPD� EHODV� JHQRWLSH�
NDUHW�GDQ�GXD�NORQ�SHPEDQGLQJ�3%�����GDQ�
55,&�����GLXML�SDGD�SHQHOLWLDQ�LQL��3HQJXMLDQ�
JHQRWLSH� WHUVHEXW� GLEDQJXQ� GL� .HEXQ�
3HUFREDDQ� %DODL� 3HQHOLWLDQ� 6XQJHL� 3XWLK��
3XVDW� 3HQHOLWLDQ� .DUHW� SDGD� WDKXQ� ������
\DQJ� WHUOHWDN�GL�.DEXSDWHQ�'HOL� 6HUGDQJ� ��
3URYLQVL� 6XPDWHUD�8WDUD��5DQFDQJDQ� \DQJ�
GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� DGDODK�
5DQFDQJDQ�$FDN�/HQJNDS��5$/��GHQJDQ�WLJD�
XODQJDQ�� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ�
EDKZD�JHQRWLSH�EHUSHQJDUXK�Q\DWD�WHUKDGDS�
GXD�EHODV�NDUDNWHU� \DQJ�GLDPDWL� \DLWX� OLOLW�
EDWDQJ��WHEDO�NXOLW��MXPODK�FLQFLQ�SHPEXOXK�
ODWHNV�� GLDPHWHU� VHO� SHPEXOXK� ODWHNV��
SDQMDQJ�DOXU�VDGDS��NHFHSDWDQ�DOLUDQ�ODWHNV��
LQGHNV� SHQ\XPEDWDQ�� NDGDU� IRVIDW�
DQRUJDQLN��NDGDU�VXNURVD��NDGDU�WKLRO��NDGDU�
NDUHW� NHULQJ�� GDQ� GD\D� KDVLO� ODWHNV��
%HUGDVDUNDQ� NDUDNWHU� SHUWXPEXKDQ� GDQ�
GD\D� KDVLO� ODWHNV� PHQXQMXNNDQ� EDKZD�
JHQRWLSH�+3��������PHPLOLNL�SRWHQVL�KDVLO�
ODWHNV�WLQJJL��VHGDQJNDQ�JHQRWLSH�+3��������
PHPL O LN L � KDV L O � OD WHNV � W LQJJ L � GDQ�
SHUWXPEXKDQ� MDJXU�� 'XD� EHODV� NDUDNWHU�
\DQJ� GLDPDWL� PHPLOLNL� QLODL� KHULWDELOLWDV�

�
WLQJJL�GHQJDQ�QLODL�K EV�DQWDUD������²�������
+DO� LQL� PHQXQMXNNDQ� EDKZD� NDUDNWHU�
NDUDNWHU� WHUVHEXW� OHELK� GLSHQJDUXKL� ROHK�
IDNWRU�JHQHWLN�
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6D\XUDQGL��:LUQDV��GDQ�:RHODQ

.DWD� NXQFL��+HYHD� EUDVLOLHQVLV�� GD\D� KDVLO�
ODWHNV�� KHULWDELOLWDV�� NDUDNWHU�
NXDQWLWDWLI

3(1'$+8/8$1

,QGRQHVLD� PHUXSDNDQ� QHJDUD� \DQJ�
PHPLOLNL�SHUNHEXQDQ�NDUHW�WHUOXDV�GL�GXQLD�
GHQJDQ� OXDV� DUHDO� VHNLWDU� ����� MXWD� +D��
1DPXQ��SURGXNWLYLWDV�NDUHW�QDVLRQDO�PDVLK�
WHUJRORQJ� UHQGDK� \DLWX� ����� NJ�+D��
5HQGDKQ\D� SURGXNWLYLWDV� NDUHW� ,QGRQHVLD�
GLVHEDENDQ� ROHK� ���� GDUL� WRWDO� OXDV� DUHDO�
PHUXSDNDQ� SHUNHEXQDQ� NDUHW� UDN\DW� \DQJ�
VHEDJLDQ�EHVDU�PDVLK�PHQJJXQDNDQ�EDKDQ�
WDQDP� GHQJDQ� NXDOLWDV� UHQGDK� �'LUHNWRUDW�
-HQGHUDO� 3HUNHEXQDQ� >'LUMHQEXQ@�� �������
3HPHULQWDK� WHODK� PHQDUJHWNDQ� EDKZD�
,QGRQHVLD� DNDQ� � PHQMDGL� SURGXVHQ� NDUHW�
QRPRU� VDWX� GXQLD� SDGD� WDKXQ� ������
'LKDUDSNDQ� GHQJDQ� � PHQMDGL� SURGXVHQ�
NDUHW� QRPRU� VDWX� GXQLD� PDND� DNDQ� OHELK�
PHPSHUPXGDK� GDODP� SHQJHQGDOLDQ� KDUJD�
NDUHW� GL� SDVDU� GXQLD� VHUWD� PHQLQJNDWNDQ�
GHYLVD� QHJDUD� PHODOXL� QLODL� HNVSRU� QRQ�
PLJDV�� .HELMDNDQ� SHPHULQWDK� GDODP�
SHQFDSDLDQ� WDUJHW�SURGXNVL�DGDODK�GHQJDQ�
FDUD�PHQLQJNDWNDQ�SURGXNVL�NDUHW�QDVLRQDO�
VHEHVDU���MXWD�WRQ�NDUHW�NHULQJ�DWDX�UDWD�UDWD�
SURGXNWLYLWDV� NDUHW� QDVLRQDO� VHEHVDU� �����
NJ�+D� �'HSDUWHPHQ� 3HUWDQLDQ� >'HSWDQ@��
������

6DODK� VDWX� XSD\D� \DQJ� GDSDW�
GLODNXNDQ�XQWXN�PHQFDSDL�WDUJHW�SURGXNVL�
QDVLRQDO� DGDODK� GHQJDQ� PHQ\HEDUOXDVNDQ�
NORQ�NORQ�NDUHW�XQJJXO�NH�EHUEDJDL�GDHUDK�
VHQWUD�SHUNHEXQDQ�NDUHW��.ORQ�NDUHW�XQJJXO�
PHQMDGL� VDODK� VDWX� NRPSRQHQ� WHNQRORJL�
WHUSHQWLQJ� XQWXN� PHQGXNXQJ� NLQHUMD� GDQ�
NHVLQDPEXQJDQ� LQGXVWUL� SHUNDUHWDQ�
QDVLRQDO� \DQJ� HILVLHQ� GDQ� EHUGD\D� VDLQJ�
WLQJJL��3HQDQDPDQ�NORQ�XQJJXO�GL�EHUEDJDL�
SHUNHEXQDQ� EHVDU� VHFDUD� Q\DWD� WHODK�
PHQLQJNDWNDQ� SURGXNWLYLWDV� NHEXQ� VHUWD�
HILVLHQVL� XVDKD� WDQL� NDUHW� �$LGL�'DVOLQ��
6D\XUDQGL��	�3DVDULEX���������

� .HJLDWDQ� SHPXOLDDQ� NDUHW� GL�
,QGRQHVLD�WHODK�PHQJKDVLONDQ�EHUEDJDL�NORQ�
NDUHW� XQJJXO� GHQJDQ�SRWHQVL� SURGXNWLYLWDV�
NDUHW� \DQJ� GLKDVLONDQ� PHQFDSDL� OLPD� NDOL�
OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�WDQDPDQ�
NDUHW� DVDO� ELELW� VHPDLDQ� �:RHODQ�� �������
.ORQ�NDUHW�DQMXUDQ�VNDOD�NRPHUVLDO�VHSHUWL�
3%������3%������3%������55,&������%30�����
,55� ����� GDQ� ,55� ���� WHODK� EDQ\DN�

GLNHPEDQJNDQ� GL� EHUEDJDL� SHUNHEXQDQ�
EHVDU� GDQ� UDN\DW� GHQJDQ� SURGXNWLYLWDV�
DNWXDOQ\D� GDSDW� PHQFDSDL� ����������
NJ�+D�WK� �$LGL�'DVOLQ� HW� DO��� ������ $LGL�
'DVOLQ��������

8SD\D� XQWXN� PHQGDSDWNDQ� NORQ�
XQJJXO� GLODNXNDQ� PHODOXL� WDKDSDQ�
SHUVLODQJDQ�� VHOHNVL�� GDQ� SHQJXMLDQ� NORQ�
VHFDUD�EHUWDKDS�GHQJDQ�SURJUDP�SHPXOLDDQ�
NDUHW� NRQYHQVLRQDO�� 3HQJXMLDQ� JHQRWLSH�
GLDZDOL�GHQJDQ�XML�NHWXUXQDQ��SURJHQ\�WHVW��
SDGD� SRSXODVL� WDQDPDQ� VHPDLDQ� )�� KDVLO�
SHUVLODQJDQ�� XML� SHQGDKXOXDQ�� XML� SORW�
SURPRVL� KLQJJD� SHQJXMLDQ� ODQMXWDQ� DWDX�
PXOWLORNDVL��7DKDSDQ�VHOHNVL�GDODP�NHJLDWDQ�
SHPXOLDDQ� SHUOX� GLODNXNDQ� VHFDUD�
VLVWHPDWLV�GDQ�EHUNHVLQDPEXQJDQ��VHKLQJJD�
SRWHQVL�NHXQJJXODQ�VXDWX�NORQ�NDUHW�GDSDW�
GLNHWDKXL��$LGL�'DVOLQ���������

� 0DWHUL�JHQHWLN�\DQJ�GLJXQDNDQ�SDGD�
SHQJXMLDQ�SORW�SURPRVL�LQL�PHUXSDNDQ��KDVLO�
VHOHNVL����JHQRWLSH�WHUEDLN�GDUL�����JHQRWLSH�
)���*HQRWLSH�JHQRWLSH� WHUVHEXW�PHUXSDNDQ� �
KDVLO� SHUVLODQJDQ� GDUL� ������� EXQJD� SDGD�
WDKXQ�������7HUVHOHNVL����JHQRWLSH�KDUDSDQ�
VDDW� LQL� PDVLK� GDODP� SURVHV� HYDOXDVL� GL�
SHQJXMLDQ�SORW�SURPRVL�GL�.HEXQ�3HUFREDDQ�
%DODL�3HQHOLWLDQ�6XQJHL�3XWLK�\DQJ�GLWDQDP�
SDGD� WDKXQ� ����� �:RHODQ�� 6D\XUDQGL�� 	�
3DVDULEX���������

� .ULWHULD�\DQJ�GLJXQDNDQ�SDGD�SURVHV�
VHOHNVL� JHQRWLSH� XQJJXO� NDUHW� DGDODK� �
NDUDNWHU� SHUWXPEXKDQ�� ILVLRORJL�� DQDWRPL�
NXOLW�GDQ�GD\D�KDVLO�ODWHNV��.DUDNWHU�ILVLRORJL�
GDQ� DQWRPL� WDQDPDQ� PHPLOLNL� SHQJDUXK�
WHUKDGDS� KDVLO� ODWHNV� �1RYDOLQD�� ������
:RHODQ�HW�DO����������.DUDNWHU�ILVLRORJL�\DQJ�
GLGXJD�EHUNDLWDQ�HUDW�WHUKDGDS�KDVLO�ODWHNV�
DGDODK� NDGDU� IRVIDW� DQRUJDQLN�� NDGDU�
VXNURVD�� NDGDU� WKLRO � � GDQ� LQGHNV�
SHQ\XPEDWDQ��VHGDQJNDQ�NDUDNWHU�DQDWRPL�
NXOLW�\DQJ�EHUSHQJDUXK�WHUKDGDS�KDVLO�ODWHNV�
DGDODK�WHEDO�NXOLW��MXPODK�FLQFLQ�SHPEXOXK�
ODWHNV��GDQ�GLDPHWHU�VHO�SHPEXOXK�ODWHNV�
�
� 3HQGXJDDQ� QLODL� NRPSRQHQ� UDJDP�
GDQ� KHULWDELO LWDV� GLODNXNDQ� XQWXN�
PHQJHWDKXL� SURSRUVL� NHUDJDPDQ� \DQJ�
GLVHEDENDQ� ROHK� IDNWRU� JHQHWLN� GDQ�
OLQJNXQJDQ�� +HULWDELOLWDV� PHUXSDNDQ� DODW�
XNXU�GDODP�NHJLDWDQ�VHOHNVL�SDGD�SHPXOLDDQ�
WDQDPDQ�WHUXWDPD�SDGD�NDUDNWHU�NXDQWLWDWLI�
\DQJ� VDQJDW� GLSHQJDUXKL� ROHK� OLQJNXQJDQ�
�:RHODQ�� ������� .DUDNWHU� NXDQWLWDWLI�
PHUXSDNDQ�NDUDNWHU�\DQJ�GLNHQGDOLNDQ�ROHK�
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EDQ\DN � JHQ � \DQJ � PDV LQJ�PDV LQJ �
PHPSXQ\DL�SHQJDUXK�NHFLO�VHKLQJJD�PXGDK�
GLSHQJDUXKL� ROHK� OLQJNXQJDQ�� .DUDNWHU�
NXDQWLWDWLI�PHPLOLNL� VHEDUDQ� NRQWLQ\X� GDQ�
GDSDW� GLXNXU�� .DMLDQ� WHUKDGDS� NDUDNWHU�
NXDQWLWDWLI� VDQJDW� EHUPDQIDDW� XQWXN�
PHQ\HOHNVL� NORQ� NDUHW� XQJJXO� KDUDSDQ�
WHUXWDPD� SDGD� NDUDNWHU�NDUDNWHU� \DQJ�
PHPLOLNL� QLODL� KHULWDELOLWDV� WLQJJL� �6\XNXU��
6XMLSULKDWL��	�<XQLDQWL���������3HQHOLWLDQ�LQL�
EHUWXMXDQ� XQWXN� PHPSHODMDUL� NDUDNWHU�
SHUWXPEXKDQ��KDVLO�ODWHNV�GDQ�KHULWDELOLWDV�
EHEHUDSD� NDUDNWHU� NXDQWLWDWLI� SDGD�
EHEHUDSD�JHQRWLSH�NDUHW��33�������

%$+$1�'$1�0(72'(

� 3HQJXMLDQ� SORW� SURPRVL� GDUL� OLPD�
EHODV�JHQRWLSH�NDUHW�KDUDSDQ�GDQ�GXD�NORQ�
SHPEDQGLQJ�3%�����GDQ�55,&�����GLEDQJXQ�
GL�.HEXQ�3HUFREDDQ�%DODL�3HQHOLWLDQ�6XQJHL�
3XWLK�� 3XVDW� 3HQHOLWLDQ� .DUHW� SDGD� WDKXQ�
������ .DEXSDWHQ� 'HOL� 6HUGDQJ�� 3URYLQVL�
6XPDWHUD� 8WDUD� \DQJ� WHUOHWDN� SDGD�
NHWLQJJLDQ������P�GL�DWDV�SHUPXNDDQ� ODXW�

R
�GSO��GDQ�EHUDGD�SDGD�SRVLVL�� �DUDK�XWDUD�
NKDWXOLVWLZD�� .ODVLILNDVL� MHQLV� WDQDK�
GLJRORQJNDQ�NH�GDODP�WDQDK�XOWLVRO��-XPODK�
UDWD�UDWD� �FXUDK�KXMDQ�SDGD�VHSXOXK�WDKXQ�
WHUDNKLU� DGDODK� ����� PP�� 3HQHOLWLDQ�
GLODNVDQDNDQ� SDGD� EXODQ� $JXVWXV� ²�
'HVHPEHU� ������ 0DWHUL� JHQHWLN� \DQJ�
GLJXQDNDQ� SDGD� SHQJXMLDQ� SORW� SURPRVL�
33�������WHUGLUL� �GDUL����JHQRWLSH�KDUDSDQ�
\DLWX� �+3���������+3���������+3���������
+3� �������� +3� �������� +3� �������� +3�
��������+3���������+3���������+3���������
+3� �������� +3� �������� +3� ���� ����� +3�
�������� +3� ������� GDQ� GXD� NORQ�
SHPEDQGLQJ� \DLWX� NORQ� 3%� ���� GDQ� 55,&�
��� � � 3 HQH O L W L DQ � G L VXVXQ � GHQJDQ �
PHQJJXQDNDQ� 5DQFDQJDQ� $FDN� /HQJNDS�
�5$/��GHQJDQ�WLJD�XODQJDQ��0DVLQJ�PDVLQJ�
JHQRWLSH� WHUGLUL� GDUL� HQDP�SXOXK� WDQDPDQ�
\DQJ�GLEDJL�PHQMDGL�WLJD�VDWXDQ�SHUFREDDQ�
GDQ�VHWLDS�VDWXDQ�SHUFREDDQ�WHUGLUL�GDUL�GXD�
SXOXK� WDQDPDQ�� -DUDN� WDQDP� \DQJ�
GLJXQDNDQ�\DLWX���P�[���P��

3DUDPHWHU� \DQJ� GLDPDWL� SDGD� VDDW�
WDQDPDQ� PHQJKDVLONDQ� �70�� EHUXPXU� ���
WDKXQ�PHOLSXWL����� OLOLW�EDWDQJ� WDQDPDQ�����
WHEDO� NXOLW�� ��� MXPODK� FLQFLQ� SHPEXOXK�
ODWHNV�����GLDPHWHU�VHO�SHPEXOXK�ODWHNV�����
SDQMDQJ� DOXU� VDGDS�� ��� NHFHSDWDQ� DOLUDQ�
ODWHNV�� ��� LQGHNV� SHQ\XPEDWDQ�� ��� NDGDU�
IRVIDW�DQRUJDQLN�����NDGDU�VXNURVD������NDGDU�

WKLRO������NDGDU�NDUHW�NHULQJ��GDQ�����KDVLO�
ODWHNV��6LVWHP�VDGDS�\DQJ�GLJXQDNDQ�\DLWX�
VLVWHP�VDGDS�6���G���'DODP�SHQHOLWLDQ� LQL�
GLODNXNDQ�DQDOLVLV�GDWD�KDVLO�ODWHNV�GDUL�70�
��VDPSDL�GHQJDQ�70����'DWD� LQL�GLSHUROHK�
GDUL� SHQJDPDWDQ� \DQJ� WHODK� GLODNXNDQ�
VHEHOXPQ\D�

� $QDOLVLV�GDWD�\DQJ�GLODNXNDQ�XQWXN�
VHPXD� SHXEDK� \DQJ� GLDPDWL� GHQJDQ�
PHQJJXQDNDQ�DQDOLVLV�UDJDP��$QRYD���-LND�
SHUODNXDQ� PHQXQMXNNDQ� SHQJDUXK� Q\DWD�
PDND� GLODNXNDQ� XML� ODQMXW� GHQJDQ�
PHQJJXQDNDQ�+RQHVW�6LJQLILFDQFH�'LIIHUHQFH�
�+6'���8QWXN�GD\D�KDVLO�ODWHNV��70���VDPSDL�
GHQJDQ� 70���� GLDQDOLVLV� GHQJDQ� � PHQJXML�
QLODL� WHQJDK� � VHWLDS� JHQRWLSH� GHQJDQ� NORQ�
SHPEDQGLQJ�3%�����PHQJJXQDNDQ�DQDOLVLV�
XML� W�VWXGHQW�� $QDOLVLV� SDUDPHWHU� JHQHWLN��
NRHI LV LHQ� NHUDJDPDQ� JHQHWLN� � GDQ�
KHULWDELOLWDV�GLKLWXQJ�GHQJDQ�PHQJJXQDNDQ�
UXPXV� \DQJ� GLNHPEDQJNDQ� ROHK� $OQRSUL�
�������

+$6,/�'$1�3(0%$+$6$1

3HUWXPEXKDQ� /LOLW� %DWDQJ� GDQ� $QDWRPL�
.XOLW

' D W D � K D V L O � S H Q J D P D W D Q �
SHUWXPEXKDQ�OLOLW�EDWDQJ�GDQ��DQDWRPL�NXOLW�
GLVDMLNDQ� SDGD� 7DEHO� ��� +DVLO� DQDOLVLV�
PHQXQMXNNDQ�EDKZD�JHQRWLSH�EHUSHQJDUXK�
Q\DWD� WHUKDGDS� NDUDNWHU� OLOLW� EDWDQJ�� WHEDO�
NXOLW�� MXPODK� FLQFLQ�SHPEXOXK� ODWHNV�� GDQ�
GLDPHWHU�VHO�SHPEXOXK�ODWHNV�

� 7DEHO� �� PHQXQMXNNDQ� EDKZD�
JHQRWLSH� +3� ������� GDQ� +3� �������
PHPLOLNL� SHUWXPEXKDQ� OLOLW� EDWDQJ� � SDOLQJ�
WLQJJL��XPXU����WDKXQ�\DLWX�PDVLQJ�PDVLQJ�
VHEHVDU�������FP�GDQ�������FP��VHGDQJNDQ�
JHQRWLSH� +3� ������� GDQ� +3� �������
PHPLOLNL� SHUWXPEXKDQ� OLOLW� EDWDQJ� SDOLQJ�
UHQGDK�\DLWX�PDVLQJ�PDVLQJ�VHEHVDU�������
FP�GDQ�������FP��*HQRWLSH�ODLQQ\D�PHPLOLNL�
XNXUDQ�OLOLW�EDWDQJ�DQWDUD��������²�������FP�
GDQ�NORQ�SHPEDQGLQJ�55,&�����GDQ�3%�����
PDVLQJ�PDVLQJ�VHEHVDU�������FP��GDQ�������
FP�� .DUDNWHU� SHUWXPEXKDQ� OLOLW� EDWDQJ�
PHUXSDNDQ� VDODK� VDWX� NDUDNWHU� SHQWLQJ�
GDODP�VHOHNVL�NORQ�NDUHW�XQJJXO��.ORQ�NDUHW�
\DQJ� PHPLOLNL� SHUWXPEXKDQ� MDJXU�
GLKDUDSNDQ� GDSDW� PHPSHUSHQGHN� PDVD�
WDQDPDQ� EHOXP� PHQJKDVLONDQ� VHKLQJJD�
PHPSHUFHSDW� SHQ\DGDSDQ� �6LDJLDQ� 	�
6LUHJDU�� ������� 0HQXUXW� 1RYDOLQD� ��������
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$QJND�\DQJ�GLLNXWL� GHQJDQ�KXUXI� \DQJ� VDPD�SDGD� VDWX�NRORP�PHQXQMXNNDQ� WLGDN�EHUEHGD�Q\DWD�
PHQXUXW�XML�+6'�SDGD�WDUDI����
)LJXUHV�IROORZHG�E\�WKH�VDPH�OHWWHU�LQ�WKH�VDPH�FROXPQ�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�EDVHG�RQ��+6'�WHVW�DW�
���OHYHO

NDUDNWHU� OLOLW� EDWDQJ� PHPLOLNL� KXEXQJDQ�
\DQJ�FXNXS�NXDW�WHUKDGDS�KDVLO�ODWHNV�VHEDE�
XNXUDQ� OLOLW� EDWDQJ� DNDQ� PHPSHQJDUXKL�
SDQMDQJQ\D�DOXU�VDGDS�\DQJ�PHQJHOXDUNDQ�
ODWHNV�SDGD�SRKRQ�NDUHW�

� 6HOHNVL� NORQ� NDUHW� EHUGDVDUNDQ�
SHUWXPEXKDQ�WDQDPDQ�SDGD�PDVD�WDQDPDQ�
PHQJKDVLONDQ� �70�� EHUNDLWDQ� GHQJDQ�
SRWHQVL�ND\X�\DQJ�DNDQ�GLKDVLONDQ�SDGD�VDDW�
SHUHPDMDDQ� WDQDPDQ� � UHS ODQW LQJ � � �
3HPDQIDDWDQ� ND\X� NDUHW� SDGD� VDDW� LQL�
EHUNHPEDQJ�VHFDUD�FHSDW��EDLN�XQWXN�EDKDQ�
EDNX� LQGXVWUL� SHUDERWDQ� PDXSXQ� MHQLV�
SDSDQ�SDUWLNHO��8QWXN�LWX��VHOHNVL�NORQ�WLGDN�
KDQ\D� PHPSHUROHK� NORQ� XQJJXO� VHEDJDL�
SHQJKDVLO� ODWHNV� VDMD�� QDPXQ� MXJD�
GLDUDKNDQ�XQWXN�NORQ�SHQJKDVLO�ODWHNV�ND\X�
�$ LG L �'DV O LQ � � ���� � � � %HUGDVDUNDQ �
SHUWXPEXKDQ� WDQDPDQ� PHPSHUOLKDWNDQ�
JHQRWLSH� +3� ������� GDQ� +3� �������
EHUSRWHQVL� GLNHPEDQJNDQ� PHQMDGL� NORQ�
SHQJKDVLO�ODWHNV�ND\X��

� 7DEHO� �� PHQXQMXNNDQ� EDKZD�
JHQRWLSH�EHUSHQJDUXK�Q\DWD�WHUKDGDS�WHEDO�
NXOLW�� MXPODK� FLQFLQ� SHPEXOXK� ODWHNV� GDQ�
GLDPHWHU� VHO� SHPEXOXK� ODWHNV�� *HQRWLSH�
\DQJ�PHPLOLNL�WHEDO�NXOLW�SDOLQJ�WLQJJL�\DLWX�
+3� ������� ������� PP�� GDQ� +3� �������
�������PP���VHGDQJNDQ�\DQJ�SDOLQJ�UHQGDK�
WHUGDSDW� SDGD� JHQRWLSH� +3� ������� ������
PP�� GDQ� +3� ������� ������ PP��� 3DGD�
XPXPQ\D� WHEDO� NXOLW� SDGD�PDVLQJ�PDVLQJ�
JHQRWLSH� WLGDN� EHUEHGD� Q\DWD�� 7HEDO� NXOLW�
PHUXSDNDQ� VDODK� VDWX� SDUDPHWHU� \DQJ�
VHULQJ�GLDPDWL�GDODP�VHOHNVL�WDQDPDQ�NDUHW�
NDUHQD� EHUNRQWULEXVL� VHFDUD� ODQJVXQJ�
PDXSXQ� WLGDN� ODQJVXQJ� WHUKDGDS� KDVLO�
ODWHNV��8NXUDQ�WHEDO�NXOLW�PHUXSDNDQ�VDODK�
VDWX�NULWHULD�WDQDPDQ�XQWXN�GDSDW�GLVDGDS�
\DLWX�PLQLPDO���PP��3DGD�XNXUDQ�WHUVHEXW�
GLKDUDSNDQ�WDQDPDQ�OHELK�WROHUDQ�WHUKDGDS�
S H O X N D D Q � V D D W � S H Q \ D G D S D Q �
�$QQDPDODLQDWKDQ��.ULKVQDNXPDU��	�-DFRE��
������� 0HQXUXW� :RHODQ�� 6D\XUDQGL�� GDQ�
3DVDULEX���������VHOHNVL�SDGD�NDUDNWHU�WHEDO�

7DEHO����3HUWXPEXKDQ�OLOLW�EDWDQJ�GDQ�DQDWRPL�NXOLW����JHQRWLSH�NDUHW�KDUDSDQ�33�������
SDGD�XPXU����WDKXQ�

7DEOH����*LUWK�JURZWK�DQG�EDUN�DQDWRP\�RI����UXEEHU�SURPLVLQJ�JHQRW\SHV�33�������DW����\HDUV�
ROG�
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$QDOLVLV�'D\D�+DVLO�/DWHNV�GDQ�+HULWDELOLWDV�.DUDNWHU�.XDQWLWDWLI�'DUL�%HEHUDSD�*HQRWLSH�.DUHW�33�������

NXOLW� DGDODK� XQWXN�PHQGDSDWNDQ� JHQRWLSH�
GHQJDQ�XNXUDQ�NXOLW�FXNXS�WHEDO��0HQXUXW�
$LGL�'DVOLQ� �������� NHWHEDODQ� NXOLW� PXUQL�
EHUSHQJDUXK� WHUKDGDS� NHPXGDKDQ� XQWXN�
PHQ\DGDS� SRKRQ� NDUHW� VHUWD� SRWHQVL� KDVLO�
ODWHNV�

� %HUGDVDUNDQ� SDUDPHWHU� MXPODK�
FLQFLQ� SHPEXOXK� ODWHNV� PHQXQMXNNDQ�
EDKZD� NORQ� SHPEDQGLQJ� 3%� ���� PHPLOLNL�
MXPODK�FLQFLQ�SHPEXOXK�ODWHNV�SDOLQJ�WLQJJL�
�������SHPEXOXK���VHGDQJNDQ�SDOLQJ�UHQGDK�
WHUGDSDW� SDGD� JHQRWLSH� +3� ������� ������
SHPEXOXK��� *HQRWLSH� ODLQQ\D� PHPLOLNL�
MXPODK�FLQFLQ�SHPEXOXK�ODWHNV�DQWDUD�������
²�������SHPEXOXK��%HUGDVDUNDQ�SDUDPHWHU�
GLDPHWHU�VHO�SHPEXOXK�ODWHNV�PHQXQMXNNDQ�
EDKZD� JHQRWLSH� +3� ������� PHPLOLNL�
GLDPHWHU� VHO� SHPEXOXK� ODWHNV� SDOLQJ� OHEDU�
\DLWX� VHEHVDU� ������ �P�� VHGDQJNDQ�SDOLQJ�
VHPSLW� WHUGDSDW� SDGD� JHQRWLSH�+3� �������
��������P��

� 'DUL� EHEHUDSD� KDVLO� SHQHOLWLDQ�
PHQXQMXNNDQ� EDKZD� MXPODK� FLQFLQ�
SHPEXOXK�ODWHNV�GDQ�GLDPHWHU�VHO�SHPEXOXK�
ODWHNV� PHPEHULNDQ� NRQWULEXVL� \DQJ� Q\DWD�
WHUKDGDS� KDVLO� ODWHNV� SDGD� WDQDPDQ� NDUHW�
�2ERXD\HED�HW�DO���������:RHODQ�HW�DO���������
3XUZDQLQJUXP� HW� DO��� ������� .ORQ� \DQJ�
PHPLOLNL� MXPODK� FLQFLQ� GDQ� GLDPHWHU� VHO�
SHPEXOXK� ODWHNV� SDOLQJ� OHEDU� SDGD�
XPXPQ\D� PHQJKDVLONDQ� ODWHNV� SDOLQJ�
EDQ\DN��KDO�WHUVHEXW�GDSDW�GLSDKDPL�EDKZD�
VHPDNLQ� EDQ\DN� SHPEXOXK� ODWHNV� \DQJ�
WHUVD\DW� SDGD� VDDW� SHQ\DGDSDQ� PDND�
VHPDNLQ� EDQ\DN� SXOD� ODWHNV� \DQJ� GDSDW�
GLNHOXDUNDQ�� 0HQXUXW� *RPH]�� 1DUD\DQDQ��
GDQ� &KHQ� �������� SHPEXOXK� ODWHNV�
PHUXSDNDQ� GLIHUHQVLDVL� GDUL� NDPELXP�
YDVNXODU� SDGD� MDULQJDQ� WDQDPDQ� \DQJ�
GLNHQGDOLNDQ� VHFDUD� JHQHWLN�� $LGL�'DVOLQ��
:RHODQ�� /DVPLQLQJVLK�� GDQ� +DGL� �������
PHQJHPXNDNDQ�EDKZD�SHPXOLDDQ�WDQDPDQ�
NDUHW�VHODPD�OLPD�NDOL�VLNOXV�WHODK�EHUKDVLO�
PHQLQJNDWNDQ� MXPODK� FLQFLQ� SHPEXOXK�
ODWHNV� GDUL� NORQ� \DQJ� GLKDVLONDQ� GDQ�
PHQ\HEDENDQ�WHUMDGLQ\D�SHQLQJNDWDQ�KDVLO�
ODWHNV�PHQMDGL�WXMXK�NDOL�OLSDW�

.DUDNWHU�)LVLRORJL�GDQ�6LIDW�$OLUDQ�/DWHNV

� .DUDNWHU� ILVLRORJL� SDGD� WDQDPDQ�
NDUH W � H UD W � KXEXQJDQQ\D � GHQJDQ �
NHPDPSXDQ� WDQDPDQ� XQWXN� PHQVLQWHVLV�
DVVLPLODW�PHQMDGL�EDKDQ�SHPEHQWXN�ODWHNV��
.DUDNWHU� ILVLRORJL� \DQJ� EHUSHQJDUXK�GDODP�

SHPEHQWXNDQ� ODWHNV� GLDQWDUDQ\D� DGDODK�
NDQGXQJDQ� VXNURVD�� IRVIDW� DQRUJDQLN�� GDQ�
NDGDU� WKLRO� �1RYDOLQD� HW� DO��� ������
+HUOLQDZDWL�	�.XVZDQKDGL��������:RHODQ�HW�
DO��� ������� � +DVLO� DQDOLVLV� XML� EHGD� UDWDDQ� �
PHQXQMXNNDQ� EDKZD� NDUDNWHU� ILVLRORJL�
ODWHNV� JHQRWLSH� 33������� EHUEHGD� Q\DWD�
SDGD� VHWLDS� NDUDNWHU� \DQJ� GLDPDWL� VHSHUWL�
\DQJ�GLVDMLNDQ�SDGD�7DEHO���

� 7DEHO� �� PHQXQMXNNDQ� JHQRWLSH� �
EHUSHQJDUXK� Q\DWD� WHUKDGDS� SDUDPHWHU�
NDGDU�VXNURVD��.DGDU�VXNURVD��SDOLQJ�WLQJJL�
WHUGDSDW� SDGD� JHQRWLSH� +3� ������� �������
P0��� VHGDQJNDQ� \DQJ� SDOLQJ� UHQGDK�
WHUGDSDW� SDGD� JHQRWLSH� +3� ������� ������
P0��� *HQRWLSH� ODLQQ\D� PHPLOLNL� NDGDU�
VXNURVD�EHUNLVDU������²�������P0��6XNURVD�
PHUXSDNDQ� EHQWXN� XWDPD� VDNDULGD� \DQJ�
EHUDGD� GL� GDODP� VHO� SHPEXOXK� ODWHNV�
�ODWLFLIHURXV� FHOOV�� \DQJ� GLKDVLONDQ� PHODOXL�
SURVHV� ELRVLQWHVLV� \DQJ� GLDZDOL� GHQJDQ�
SHPHFDKDQ� DVVLPLODW� KDVLO� IRWRVLQWHVLV�� �
6HQ\DZD� LQL� PHUXSDNDQ� SUHNXVRU� XQWXN�
VLQWHVLV�FLV�SROLLVRSUHQD�DWDX�SDUWLNHO�NDUHW�
�5DFKPDZDQ�	�6XPDUPDGML��������

� .DGDU�VXNURVD�WLQJJL�\DQJ�WHUGDSDW�GL�
GDODP� VXDWX� JHQRWLSH� NDUHW� EHOXP� WHQWX�
PHQJKDVLONDQ�VXDWX�JHQRWLSH�GHQJDQ�KDVLO�
ODWHNV�WLQJJL��.DGDU�VXNURVD�WLGDN�PHPLOLNL�
DUWL� ODQJVXQJ� VHEDJDL� JDPEDUDQ� SRWHQVL�
SURGXNVLQ\D�� QDPXQ� WHUGDSDW� EDWDV� NULWLV�
NDGDU�VXNURVD�\DQJ�KDUXV�WHUVHGLD�GDODP�VHO�
SHPEXOXK� ODWHNV� XQWXN� VLQWHVLV� SDUWLNHO�
NDUHW� �$WPLQLQJVLK�� ������� .DQGXQJDQ�
VXNURVD�WLQJJL�PHQXQMXNNDQ�DGDQ\D�LQIOXNV�
\DQJ�FXNXS�EDLN�GDODP�VHO�SHPEXOXK�ODWHNV�
\DQJ� PXQJNLQ� GL LNXWL � ROHK� VXDWX�
PHWDEROLVPH� VHO� \DQJ� DNWLI�� QDPXQ�
NDQGXQJDQ� VXNURVD� \DQJ� WLQJJL� PXQJNLQ�
MXJD � G LVHEDENDQ� R OHK � UHQGDKQ\D �
PHWDEROLVPH� SHQJJXQDDQ� VXNURVD� \DQJ�
PHQ\HEDENDQ� SURGXNVL� DNWXDO� PHQMDGL�
UHQGDK�

� +DVLO� DQDOLVLV�PHQXQMXNNDQ� EDKZD�
JHQRWLSH�EHUSHQJDUXK�Q\DWD�WHUKDGDS�NDGDU�
IRVIDW� DQRUJDQLN�� *HQRWLSH� +3� �������
PHPLOLNL�NDGDU�IRVIDW�DQRUJDQLN�SDOLQJ�WLQJJL�
�������P0���VHGDQJNDQ�\DQJ�SDOLQJ�UHQGDK�
WHUGDSDW� SDGD� JHQRWLSH� +3� ������� ������
P0���*HQRWLSH�ODLQQ\D�PHPLOLNL�NDGDU�IRVIDW�
DQRUJDQLN�EHUNLVDU�����²������P0�� �.DGDU�
IRVIDW� DQRUJDQLN� WLQJJL� PHQFHUPLQNDQ�
PHWDEROLVPH� \DQJ� DNWLI�� NDUHQD� IRVIDW�
EHUIXQJVL� VHEDJDL� VHQ\DZD� IRVIRULODVL� GDQ�
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6D\XUDQGL��:LUQDV��GDQ�:RHODQ

7DEHO���� .DUDNWHU�ILVLRORJL�ODWHNV����JHQRWLSH�NDUHW�KDUDSDQ�33�������XPXU����WDKXQ
7DEOH���� /DWH[�SK\VLRORJ\�FKDUDFWHUV�RI����UXEEHU�SURPLVLQJ�JHQRW\SHV�33�������DW����
� � \HDUV�ROG
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$QJND�\DQJ�GLLNXWL�GHQJDQ�KXUXI�\DQJ�VDPD�SDGD�VDWX�NRORP�PHQXQMXNNDQ�WLGDN�EHUEHGD�Q\DWD�
PHQXUXW�XML�+6'�SDGD�WDUDI����
)LJXUHV�IROORZHG�E\�WKH�VDPH�OHWWHU�LQ�WKH�VDPH�FROXPQ�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�EDVHG�RQ��+6'�
WHVW�DW����OHYHO

VHEDJDL� NRPSRQHQ� SHPEHQWXN� HQHUJL�
�=DPEURVL�HW�DO���������0LUDEHOOR�HW�DO����������
$WPLQLQJVLK� ������� PHQ\DWDNDQ� EDKZD�
SURVHV� UHJHQHUDVL� ODWHNV�� SHPHFDKDQ�
VXNURVD � PHQ MDG L � J OXNRVD � K LQJJD �
WHUEHQWXNQ\D� SDUWLNHO� NDUHW� VDQJDW�
PHPHUOXNDQ� HQHUJL�� .DQGXQJDQ� IRVIDW�
DQRUJDQLN� GDSDW� GLMDGLNDQ� LQGLNDWRU�
WHUKDGDS�HQHUJL�GDQ�PHWDEROLVPH�WDQDPDQ��
0HQXUXW� 6XPDUPDGML� GDQ� 7LVWDPD� ��������
NDGDU� IRVIDW� DQRUJDQLN� PHQJJDPEDUNDQ�
NHWHUVHGLDDQ�HQHUJL�SDGD�VHO�VHO�SHPEXOXK�
ODWHNV� XQWXN� PHQJXEDK� VXNURVD� PHQMDGL�
SDUWLNHO�NDUHW��.LVDUDQ�RSWLPXP�NDGDU�IRVIDW�
DQRUJDQLN� DGDODK� ��� ²� ��� P0�� VHKLQJJD�
DSDELOD� WDQDPDQ� PHPLOLNL� NDGDU� IRVIDW�
DQRUJDQLN� �� ��� P0�� PDND� PHWDEROLVPH�
WDQDPDQ�PHQMDGL�NXUDQJ�DNWLI�

� 7DEHO� �� MXJD� PHQXQMXNNDQ� EDKZD�
JHQRWLSH�EHUSHQJDUXK�Q\DWD�WHUKDGDS�NDGDU�
WKLRO��.DGDU�WKLRO�SDOLQJ�WLQJJL�WHUGDSDW�SDGD�
JHQRWLSH�+3��������������P0���VHGDQJNDQ�
\DQJ�SDOLQJ�UHQGDK�WHUGDSDW�SDGD�JHQRWLSH�
+3��������������P0���+3��������������P0���
GDQ� NORQ� SHPEDQGLQJ� 3%� ���� ������ P0���

*HQRWLSH� ODLQQ\D� PHPLOLNL� NDGDU� WKLRO�
EHUNLVDU� ����� ²� ����� P0�� .DGDU� WKLRO� GL�
GDODP�VHO�SHPEXOXK�ODWHNV�EHUIXQJVL�VHEDJDL�
DNWLYDWRU� HQ]LP� GDQ� EHUKXEXQJDQ� GHQJDQ�
V WDE L O L WDV � PHPEUDQ� OXWR LG � XQWXN�
PHPSHUSDQMDQJ� ODPD� DOLUDQ� ODWHNV�� 7KLRO�
PHPSXQ\DL� NHPDPSXDQ� PHOLQGXQJL�
RUJDQHO�VXEVHOXOHU�GDQ�PHQDQJNDS�PROHNXO�

�
RNVLJHQ� WRNVLN� VHSHUWL� 2 �� + 2 GDQ� 2+�� � ��

�$WPLQLQJVLK�� ������� 0HQXUXW� 6XPDUPDGML�
GDQ� 7LVWDPD� ������� NDQGXQJDQ� WKLRO� \DQJ�
RSWLPXP� EHUNLVDU� ���� ²� ���� P0��
3HQLQJNDWDQ� LQWHQVLWDV� SHQ\DGDSDQ�
�H[SORLWDWLRQ� LQWHQVLW\�� EHUSHQJDUXK� SDGD�
SHQLQJNDWDQ� NDGDU� WKLRO�� QDPXQ� MLND�
LQWHQVL WDV� SHQ\DGDSDQ� EHU OHELKDQ�
PHQ\HEDENDQ� NDGDU� WKLRO� PHQMDGL� UHQGDK�
NHPEDOL�

� +DVLO� ODWHNV� SDGD� WDQDPDQ� NDUHW��
VHODLQ� GLSHQJDUXKL� ROHK� NDUDNWHU� ILVLRORJL�
WHWDSL� MXJD� GLSHQJDUXKL� ROHK� VLIDW� DOLUDQ�
ODWHNV�\DQJ�GLDQWDUDQ\D�DGDODK�SDQMDQJ�DOXU�
VDGDS�� NHFHSDWDQ� DOLUDQ� ODWHNV�� LQGHNV�
SHQ\XPEDWDQ�� GDQ� NDGDU� NDUHW� NHULQJ��
.HHPSDW� SDUDPHWHU� WHUVHEXW� MXJD� GDSDW�
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GLSHUWLPEDQJNDQ�GDODP�PHODNXNDQ�VHOHNVL�
NORQ� NDUHW� XQJJXO��'DWD�KDVLO� SHQJDPDWDQ�
SDQMDQJ�DOXU�VDGDS��NHFHSDWDQ�DOLUDQ�ODWHNV��
LQGHNV� SHQ\XPEDWDQ�� GDQ� NDGDU� NDUHW�
NHULQJ�OLPD�EHODV�JHQRWLSH�33�������XPXU�
VHEHODV� WDKXQ� GLVDMLNDQ� SDGD� 7DEHO� ���
%HUGDVDUNDQ� KDVLO� DQDOLVLV� VWDWLVWLN�
PHQXQMXNNDQ�EDKZD�JHQRWLSH�EHUSHQJDUXK�
Q\DWD� WHUKDGDS� SDQMDQJ� DOXU� VDGDS��
N H F HSD W DQ � D O L U DQ � O D W HN V � � L QGHNV �
SHQ\XPEDWDQ�� GDQ� NDGDU� NDUHW� NHULQJ�
ODWHNV�

+DVLO�DQDOLVLV� PHQXQMXNNDQ� EDKZD�
JHQRWLSH� EHUSHQJDUXK� Q\DWD� WHUKDGDS�
SDQMDQJ� DOXU� VDGDS�� *HQRWLSH� +3� �������
GDQ�+3��������PHPLOLNL�SDQMDQJ�DOXU�VDGDS�
SDOLQJ� WLQJJL� \DLWX� VHEHVDU� ������ FP� GDQ�
������ FP�� VHGDQJNDQ� \DQJ� SDOLQJ� UHQGDK�
WHUGDSDW� SDGD� JHQRWLSH� +3� ������� �������
FP�� GDQ� +3� ������� ������� FP��� *HQRWLSH�
ODLQQ\D� PHPLOLNL� SDQMDQJ� DOXU� VDGDS�
EHUNLVDU� ������ ²� ������ FP�� 3DQMDQJ� DOXU�
VDGDS� PHPLOLNL� SHQJDUXK� SRVLWLI� WHUKDGDS�
KDVLO�ODWHNV�SDGD�NORQ�NORQ�SHQJKDVLO�ODWHNV�
WLQJJL��1RYDOLQD� �������PHQ\DWDNDQ�EDKZD�
VHPDNLQ� SDQMDQJ� DOXU� VDGDS� PDND� DNDQ�
PHQ\HEDENDQ� SHPEXOXK� ODWHNV� \DQJ�
WHUSRWRQJ� �VHPDNLQ�EDQ\DN�VHKLQJJD�DNDQ�
EHUSHQJDUXK�WHUKDGDS�KDVLO�ODWHNV��

+DVLO� DQDOLVLV� PHQXQMXNNDQ� EDKZD�
JHQRWLSH� EHUSHQJDUXK� Q\DWD� WHUKDGDS�
NHFHSDWDQ�DOLUDQ�ODWHNV��*HQRWLSH�+3��������
PHPLOLNL� NHFHSDWDQ� DOLUDQ� ODWHNV� SDOLQJ�
FHSDW� ������� PO�PHQLW��� VHGDQJNDQ� \DQJ�
SDOLQJ� ODPEDW� WHUGDSDW� SDGD� JHQRWLSH� +3�
������� ������ PO�PHQLW��� *HQRWLSH� ODLQQ\D�
PHPLOLNL� NHFHSDWDQ� DOLUDQ� ODWHNV� EHUNLVDU�
�����²�������PO�PHQLW��:RHODQ�HW�DO���������
PHQ\DWDNDQ�EDKZD�NHFHSDWDQ�DOLUDQ�ODWHNV�
SDGD� WDQDPDQ� NDUHW� PHUXSDNDQ� VLIDW�
ILVLRORJLV�SHQWLQJ�GDODP�PHQHQWXNDQ�YDULDVL�
SRWHQVL� KDVLO� DQWDU� NORQ� NDUHW�� � 0HQXUXW�
1RYDOLQD� �������� NORQ� NDUHW� \DQJ� PHPLOLNL�
NHFHSDWDQ� DOLUDQ� ODWHNV� WLQJJL� GLKDUDSNDQ�
SRWHQVL� KDVLO� ODWHNVQ\D� MXJD� WLQJJL��
.HFHSDWDQ� DOLUDQ� ODWHNV� PHQJDOLU� VHZDNWX�
GLVDGDS� EHUSHQJDUXK� WHUKDGDS� WLQJJL�
UHQGDKQ\D� KDVLO� ODWHNV�� 3HUEHGDDQ� DOLUDQ�
ODWHNV�SDGD�VHWLDS�NORQ�VDQJDW�GLSHQJDUXKL�
ROHK� EDQ\DNQ\D� SHPEXOXK� ODWHNV� \DQJ�
WHUSRWRQJ�

� 7DEHO� �� PHQXQMXNNDQ� EDKZD�
JHQRWLSH�EHUSHQJDUXK�Q\DWD�WHUKDGDS�LQGHNV�

SHQ\XPEDWDQ�� *HQRWLSH� +3� �������
PHPLOLNL�LQGHNV�SHQ\XPEDWDQ�SDOLQJ�WLQJJL�
���������� VHGDQJNDQ� \DQJ� SDOLQJ� UHQGDK�
WHUGDSDW�SDGD�JHQRWLSH�+3�����������������
*HQRWLSH� OD LQQ\D� PHPLO LNL � LQGHNV�
SHQ\XPEDWDQ� EHUNLVDU� �����²��������
,QGHNV�SHQ\XPEDWDQ�VDQJDW�EHUNDLWDQ�HUDW�
GHQJDQ�KDVLO� ODWHNV� NDUHQD�PHQFHUPLQNDQ�
ODPD� DOLUDQ� ODWHNV�� ,QGHNV� SHQ\XPEDWDQ�
WLQJJL� PHQJDNLEDWNDQ� DOLUDQ� ODWHNV� OHELK�
FHSDW� EHUKHQWL�� 3URVHV� NRDJXODVL� ODWHNV�
GDODP� MDULQJDQ� VDOXUDQ� SHPEXOXK� ODWHNV�
DNDQ�PHPSHUFHSDW�WHUKHQWLQ\D�DOLUDQ�ODWHNV��
VHEDOLNQ\D� LQGHNV� SHQ\XPEDWDQ� \DQJ�
UHQGDK�PHPLFX� �ODWHNV�PHQJDOLU�OHELK�ODPD�
VHKLQJJD� ODWHNV� \DQJ� NHOXDU�PHQMDGL� OHELK�
EDQ\DN��1RYDOLQD���������

3HQ\XPEDWDQ� SHPEXOXK� ODWHNV�
WHUMDGL� NDUHQD� NRDJXODVL� SDUWLNHO� NDUHW� GL�
GD ODP� SHPEXOXK� OD WHNV � VHKLQJJD�
PHPSHQJDUXKL� ODPD� ODWHNV� PHQJDOLU��
)ORNXODVL�SDUWLNHO�NDUHW�WHUMDGL�DNLEDW�DGDQ\D�
NHUXVDNDQ� SDGD�PHPEUDQ� OXWRLG� VHKLQJJD�
PHQ\HEDENDQ�DOLUDQ�ODWHNV�PHQMDGL�WHUKHQWL�
�$WPLQLQJVLK�� ������� .ORQ� GHQJDQ� LQGHNV�
SHQ\XPEDWDQ� UHQGDK� DNDQ� PHPEHULNDQ�
KDVLO� ODWHNV� WLQJJL�� 3URVHV� SHQ\XPEDWDQ�
DOLUDQ�ODWHNV�WLGDN�VDPD�XQWXN�VHWLDS�NORQ��
VHKLQJJD� LQGHNV� SHQ\XPEDWDQ� GDSDW�
GLJXQDNDQ� VHEDJDL� SHQFLUL� VSHVLILN� GDUL�
PDVLQJ�PDVLQJ� NORQ� �$LGL�'DVOLQ� HW� DO��� �
�������0LOIRUG��3DDUGHNRRSHU�GDQ�+R��������
PHPEXNWLNDQ�EDKZD�SURGXNVL�ODWHNV�VDQJDW�
HIHNWLI�SDGD�WDQDPDQ�\DQJ�PHPLOLNL�LQGHNV�
SHQ\XPEDWDQ� UHQGDK��.ORQ� \DQJ�GHPLNLDQ�
DNDQ� PHPSHUOLKDWNDQ� ZDNWX� DOLUDQ� \DQJ�
OHELK� ODPD� VHKLQJJD� PHQJKDVLONDQ� ODWHNV�
OHELK�EDQ\DN�

+DVLO� DQDOLVLV� PHQXQMXNNDQ� EDKZD�
JHQRWLSH�EHUSHQJDUXK�Q\DWD�WHUKDGDS�NDGDU�
NDUHW� NHULQJ� �...��� *HQRWLSH� +3� ���� ����
PHPLOLNL� ...� SDOLQJ� WLQJJL� ����������
VHGDQJNDQ� \DQJ� SDOLQJ� UHQGDK� WHUGDSDW�
SDGD� JHQRWLSH� +3� ������� ����������
*HQRWLSH� ODLQQ\D� PHPLOLNL� ...� EHUNLVDU�
�����²�������� 3DGD� XPXPQ\D� NORQ� \DQJ�
PHPLOLNL� ...� WLQJJL� PHPLOLNL� LQGHNV�
SHQ\XPEDWDQ� WLQJJL� \DQJ� PHQ\HEDENDQ�
DOLUDQ�ODWHNV�OHELK�FHSDW�EHUKHQWL��:DODXSXQ�
GHPLNLDQ�� ODWHNV� \DQJ�PHPLOLNL�...� WLQJJL�
GLKDUDSNDQ� DNDQ� PHQJKDVLONDQ� NORQ�
EHUSURGXNWLYLWDV� WLQJJL�� .DGDU� NDUHW� WLQJJL�
WHUXWDPD�GLVHEDENDQ�ROHK�YLVNRVLWDV�ODWHNV�
W LQJJ L � \DQJ � PHQ\HEDENDQ� SURVHV �



�

6D\XUDQGL��:LUQDV��GDQ�:RHODQ

SHQ\XPEDWDQ� DOLUDQ� ODWHNV� EHUMDODQ� OHELK�
FHSDW��$WPLQLQJVLK��������

'D\D� +DVLO� /DWHNV� %HEHUDSD� *HQRWLSH�
33������

� 'DWD�KDVLO� SHQJDPDWDQ�KDVLO� ODWHNV�
GDODP� EHQWXN� JUDP� SHU� SRKRQ� SHU� VDGDS�
�J�S�V��VHODPD���WDKXQ�GLVDMLNDQ�SDGD�7DEHO�
��� %HUGDVDUNDQ� KDVLO� DQDOLVLV� VWDWLVWLN�
PHQXQMXNNDQ� EDKZD� EHEHUDSD� JHQRWLSH�
PHPLOLNL� KDVLO� ODWHNV� \DQJ� EHUEHGD� Q\DWD�
GHQJDQ�NORQ�SHPEDQGLQJ�3%�����

� 7DEHO� �� PHQXQMXNNDQ� EDKZD�
JHQRWLSH� +3� ������� GDQ� +3� �������
PHPLOLNL� KDVLO� ODWHNV� �J�S�V�� SDOLQJ� WLQJJL�
VHODPD� HQDP� WDKXQ� VDGDS� \DLWX� PDVLQJ�
PDVLQJ�VHEHVDU�������J�GDQ�������J��+DVLO�
ODWHNV�GDUL�NHGXD�NORQ�WHUVHEXW�Q\DWD�OHELK�
W LQJJ L � G LEDQGLQJNDQ� GHQJDQ� N ORQ�
SHPEDQGLQJ�3%������������J��GDQ�55,&�����

������� J��� *HQRWLSH� � +3� ������� GDQ� +3�
�������PHUXSDNDQ�JHQRWLSH�\DQJ�PHPLOLNL�
KDVLO� ODWHNV� SDOLQJ� UHQGDK� \DLWX� PDVLQJ�
PDVLQJ� VHEHVDU� ������ J� GDQ� ������ J��
*HQRWLSH� ODLQQ\D� PHPLOLNL� KDVLO� ODWHNV�
EHUNLVDU�������²�������J��3DGD�7DEHO���MXJD�
PHQXQMXNNDQ� EDKZD� KDVLO� ODWHNV� SDGD�
VDGDS�WDKXQ�SHUWDPD��70����VDPSDL�GHQJDQ�
WDKXQ�NH�HQDP��70����EHUIOXNWXDWLI��+DPSLU�
VHPXD�JHQRWLSH�PHPLOLNL�KDVLO�ODWHNV�UHQGDK�
SDGD� WDKXQ� SHUWDPD� GDQ� VHMDODQ�
EHUWDPEDKQ\D� XPXU� WDQDPDQ� PDND� KDVLO�
ODWHNV� PHQMDGL� OHELK� WLQJJL� DNLEDW�
EHUWDPEDKQ\D�XNXUDQ�OLOLW�EDWDQJ�WDQDPDQ��
VHKLQJJD� SDQMDQJ� DOXU� VDGDS� VHPDNLQ�
EHUWDPEDK�� 7HUSRWRQJQ\D� DOXU� VDGDS� \DQJ�
OHELK� SDQMDQJ� PHQ\HEDENDQ� SHPEXOXK�
ODWHNV� \DQJ� WHUVD\DW� VHPDNLQ� EDQ\DN��
VHKLQJJD�PHQ\HEDENDQ�KDVLO�ODWHNV�VHPDNLQ�
WLQJJL��6HODLQ� LWX�� MXPODK� FLQFLQ�SHPEXOXK�
ODWHNV� PHQLQJNDW� GHQJDQ� EHUWDPEDKQ\D�
XPXU� WDQDPDQ�� *DPEDU� �� PHQXQMXNNDQ�

7DEHO���� .DUDNWHU�SDQMDQJ�DOXU�VDGDS��NHFHSDWDQ�DOLUDQ�ODWHNV��LQGHNV�SHQ\XPEDWDQ�GDQ�
NDGDU�NDUHW�NHULQJ����JHQRWLSH�NDUHW�KDUDSDQ�33�������XPXU����WDKXQ�

7DEOH���� /HQJWK�RI� WDSSLQJ�SDQHO�� ODWH[� IORZ�UDWH��SOXJJLQJ� LQGH[�DQG�GU\�UXEEHU�FRQWHQW�
FKDUDFWHUV�RI����SURPLVLQJ�UXEEHU�JHQRW\SHV�33�������DW����\HDUV�ROG

*HQRWLSH�
*HQRW\SHV�

3DQMDQJ�DOXU�
VDGDS�

/HQJWK�RI�
WDSSLQJ�SDQHO�

�FP��

.HFHSDWDQ�
DOLUDQ�ODWHNV�
�PO�PHQLW��

/DWH[�IORZ�UDWH�
�PO�PLQXWH��

,QGHNV�
SHQ\XPEDWDQ�
3OXJJLQJ�LQGH[�

����

.DGDU�NDUHW�NHULQJ�
'U\�UXEEHU�FRQWHQW�

����

+3�������� �����EFG� �����EFGH� �����FGH� �����DEF�

+3�������� �����FG� �����DEFGH� �����FGH� �����DEF�

+3�������� �����DEFG� �����DEFGH� �����EFG� �����DEF�

+3�������� �����EFG� �����DEFG� �����EF� �����DE�

+3�������� �����DEF� �����EFGH����� �����FGH� �����DEF�

+3�������� �����D� �����DE� �����D� �����DE�

+3�������� �����DEF� �����EFGH� �����FGH� �����F�

+3�������� �����DEFG� �����EFGH� �����FGH� �����EF�

+3�������� �����DE� �����D� �����DE� �����DE�

+3�������� �����DEFG� �����DEF� �����EFG� �����DE�

+3�������� �����FG� �����FGH� �����FGH� �����DEF�

+3�������� �����FG� �����EFGH� �����FGH� �����DEF�

+3�������� �����FG� �����GH� ����H� �����DEF�

+3�������� �����G� ����H� �����FGH� �����DEF�

+3�������� �����G� ����GH��������� �����GH� �����D�

55,&����� �����DEFG� �����DEFGH� �����EFG� �����DE�

3%����� �����DEFG� �����FGH� �����FGH� �����D�

�$QJND�\DQJ�GLLNXWL� GHQJDQ�KXUXI� \DQJ� VDPD�SDGD� VDWX�NRORP�PHQXQMXNNDQ� WLGDN�EHUEHGD�Q\DWD�
PHQXUXW�XML�+6'�SDGD�WDUDI����
)LJXUHV�IROORZHG�E\�WKH�VDPH�OHWWHU�LQ�WKH�VDPH�FROXPQ�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�EDVHG�RQ��+6'�WHVW�DW�
���OHYHO
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KXEXQJDQ�DQWDUD�SHUWXPEXKDQ�OLOLW�EDWDQJ�
WDQDPDQ�GDQ�KDVLO�ODWHNV�EHEHUDSD�JHQRWLSH�
NDUHW�33�������
� %HUGDVDUNDQ�SHUWXPEXKDQ�WDQDPDQ�
SDGD� XPXU� VHEHODV� WDKXQ� VHSHUWL� \DQJ�
GLVDMLNDQ� SDGD� 7DEHO� �� GDQ� 7DEHO� ��
PHPSHUOLKDWNDQ� EDKZD� JHQRWLSH� +3�
��������+3���������+3��������GDQ�55,&�
����WHUJRORQJDQ�WDQDPDQ�MDJXU��VHGDQJNDQ�

JHQRWLSH�+3���������+3���������+3��������
GDQ� 3%� ���� WHUJRORQJ� WDQDPDQ� GHQJDQ�
SHUWXPEXKDQ� VHGDQJ�� QDPXQ� JHQRWLSH�
JHQRWLSH� WHUVHEXW� PHPLOLNL� UDWD�UDWD� KDVLO�
ODWHNV�VHODPD�HQDP�WDKXQ�WHUJRORQJ�WLQJJL��
*HQRWLSH� +3� ������� GDQ� +3� �������
PHPLOLNL� KDVLO� ODWHNV� Q\DWD� OHELK� WLQJJL�
GLEDQGLQJNDQ� GHQJDQ� NORQ� SHPEDQGLQJ�
55,&�����GDQ�3%������%HUGDVDUNDQ�NDUDNWHU�

7DEHO���� 'D\D�KDVLO�ODWHNV����JHQRWLSH�NDUHW�KDUDSDQ��33�������VHODPD���WDKXQ�VDGDS�
7DEOH���� /DWH[� \LHOG� SRWHQWLDO� RI� UXEEHU� SURPLVLQJ� JHQRW\SHV� 33������� IRU� �� \HDUV� RI� �
� � WDSSLQJ�

*HQRWLSH��
*HQRW\SHV�

+DVLO�ODWHNV��J�S�V��WDKXQ�VDGDS�NH�
/DWH[�\LHOG��J�W�W��\HDU�RI�WDSSLQJ�

5DWD�UDWD�KDVLO�ODWHNV�
�J�S�V��

/DWH[�\LHOG�DYHUDJH�
�J�W�W���� �� �� �� �� ��

+3�������� ������ ������ ������ ������ ������ ������ ������
+3�������� ������ ������ ������ ������ ������ ������ ������

+3�������� ������ ������ ������ ������ ������ ������ �����QV�

+3�������� ������ ������ ������ ������ ������ ������ ������

+3�������� ������ ������ ������ ������ ������ ������ ������
+3�������� ������ ������ ������ ������ ������ ������ �����QV�
+3�������� ������ ������ ������ ������ ������ ������ ������
+3�������� ������ ������ ������ ������ ������ ������ ������
+3�������� ������ ������ ������ ������ ������ ������ ������
+3�������� ������ ������ ������ ������ ������ ������ ������
+3�������� ������ ������ ������ ������ ������ ������ ������
+3�������� ������ ������ ������ ������ ������ ������ ������
+3�������� ������ ������ ������ ������ ������ ������ ������

+3�������� ������ ������ ������ ������ ������ ������ �����QV�
+3�������� ������ ������ ������ ������ ������ ������ ������

�55,&����� ������ ������ ������ ������ ������ ������ ������

�3%����� ������ ������ ������ ������ ������ ������ ������

�.HWHUDQJDQ��5HPDNV���� �EHUEHGD�Q\DWD�GDQ�VDQJDW�EHUEHGD�Q\DWD�GHQJDQ�NORQ�SHPEDQGLQJ�3%�����EHUGDVDUNDQ�
XML�W�SDGD�WDUDI����GDQ�����VLJQLILFDQWO\�DQG�KLJKO\�VLJQLILFDQWO\�GLIIHUHQW�FRPSDUHG�ZLWK�
FRQWURO�FORQH�RI�3%�����EDVHG�RQ�W�WHVW�DW����DQG�����QV� � �WLGDN�EHUEHGD�Q\DWD�GHQJDQ�
NORQ�SHPEDQGLQJ�3%������QRW�VLJQLILFDQWO\�GLIIHUHQW�FRPSDUHG�ZLWK�FRQWURO�FORQH�3%������

*DPEDU����+XEXQJDQ�DQWDUD�OLOLW�EDWDQJ�GDQ�KDVLO�ODWHNV����JHQRWLSH�NDUHW�33������
)LJXUH���� 5HODWLRQVKLS�EHWZHHQ�JLUWK�DQG�ODWH[�\LHOG�RI����UXEEHU�JHQRW\SHV�33������
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SHUWXPEXKDQ� WDQDPDQ� GDQ� KDVLO� ODWHNV�
GDSDW� GLVLPSXONDQ� EDKZD� JHQRWLSH� +3�
�������PHPLOLNL�SRWHQVL�KDVLO�ODWHNV�WLQJJL��
VHGDQJNDQ� JHQRWLSH� +3� ������� �PHPLOLNL�
SRWHQVL�KDVLO�ODWHNV�WLQJJL�GDQ�SHUWXPEXKDQ�
MDJXU�

3HQGXJDDQ� 1LODL� 5DJDP� *HQHWLN� GDQ�
+HULWDELOLWDV

� 1LODL� SHQGXJDDQ� NRPSRQHQ� UDJDP��
KHULWDELOLWDV� DUWL� OXDV�� GDQ� NRHILVLHQ�
NHUDJDPDQ�JHQHWLN��..*��EHEHUDSD�NDUDNWHU�
NXDQWLWDWLI� JHQRWLSH� 33������� GLVDMLNDQ�
SDGD�7DEHO����+DVLO�DQDOLVLV�GDWD�SDGD�7DEHO�
��PHQXQMXNNDQ�EDKZD�QLODL�UDJDP�JHQRWLSH�
SDGD� VHWLDS� NDUDNWHU� \DQJ� GLDPDWL�
PHQXQMXNNDQ� OHELK� UHQGDK� GLEDQGLQJNDQ�
GHQJDQ� QLODL� UDJDP� IHQRWLSHQ\D�� +DO�
WHUVHEXW� PHQXQMXNNDQ� DGDQ\D� SHQJDUXK�
OLQJNXQJDQ�WHUKDGDS�NDUDNWHU�\DQJ�GLDPDWL��
3HQJDUXK� OLQJNXQJDQ� PHQ\HEDENDQ� QLODL�
UDJDP�IHQRWLSH�PHQMDGL�OHELK�EHVDU�

� 7DEHO� �� PHQXQMXNNDQ� EDKZD�
NDUDNWHU� OLOLW� EDWDQJ�� WHEDO� NXOLW�� MXPODK�
FLQFLQ� SHPEXOXK� ODWHNV�� GLDPHWHU� VHO�
SHPEXOXK� ODWHNV�� SDQMDQJ� DOXU� VDGDS��
N H F HSD WDQ � D O L U DQ � O D W HNV � � L QGHNV �
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������� PHQ\DWDNDQ� EDKZD� KHULWDELOLWDV�
DGDODK�SURSRUVL�UDJDP�IHQRWLSLN�WRWDO�\DQJ�
GLVHEDENDQ�ROHK�VHPXD�WLSH�HIHN�JHQ��1LODL�
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