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$EVWUDFW 

%DFNJURXQG�� 'RZQ� 6\QGURPH� LV� D� JHQHWLF� GLVRUGHU� WKDW� RFFXUV� EHFDXVH� RI� FKURPRVRPH� ��� KDV� WKUHH�

FKURPRVRPH� �WULVRP\������7KH�H[WUD� FKURPRVRPH�FKDQJHV� WKH�JHQHWLF�EDODQFH��SK\VLFDO� FKDUDFWHULVWLF��

LQWHOOHFWXDO� DELOLWLHV�� DQG� SK\VLRORJLFDO� ERG\� IXQFWLRQ�� 7RRWK� HUXSWLRQ� LQ� 'RZQ� 6\QGURPH� FKLOGUHQ�

W\SLFDOO\� GHOD\HG� LQ� ERWK� WKH� WLPLQJ� DQG� VHTXHQFH� RI� HUXSWLRQ� XS� WR� WZR� RU� WKUHH� \HDUV��2EMHFWLYH�� 7R�

REVHUYH�WKH�SHUPDQHQW�WHHWK�HUXSWLRQ�LQ�'RZQ�V\QGURPH�FKLOGUHQ�DW�DJH���-���\HDUV�ROG��ER\V�DQG�JLUOV�

LQ�6SHFLDO�1HHGV�6FKRRO�LQ�-HPEHU��0DWHULDOV�DQG�0HWKRGV��7KLV�UHVHDUFK�ZDV�D�GHVFULSWLYH�VWXG\�ZLWK���

VXEMHFWV��(DFK�VXEMHFW�ZDV�H[DPLQHG�WKHQ�FDOFXODWHG�WHHWK�WKDW�KDG�HPHUJHG�RU�IXQFWLRQDOO\�HUXSWLRQ�ZLWK�

DUWLFXDOWLQJ� SDSHU��5HVXOW� DQG� &RQFOXVLRQ�� � %RWK� SHUPDQHQW� WHHWK� WKDW� LV� VWLOO� SDUWLDOO\� HUXSWHG� WRRWK�

�HPHUJHG�� (0�� DQG� KDG� HUXSWHG� SHUIHFWO\� �IXQFWLRQDOO\� HUXSWLRQ�� )(�� GHOD\HG� LQ� HUXSWLRQ� LQ� 'RZQ�

6\QGURPH�ER\V�DQG�JLUOV�DW�DJH���-���\HDUV�ROG� 

  

.H\ZRUGV��'RZQ�6\QGURPH��(PHUJHG�RI�3HUPDQHQW�7HHWK��DQG�)XQFWLRQDOO\�(UXSWLRQ�RI�3HUPDQHQW�

7HHWK� 

 
3HQGDKXOXDQ 
 'RZQ� 6\QGURPH� DWDX� 6LQGURP� 'RZQ�

PHUXSDNDQ�NHODLQDQ�JHQHWLN�\DQJ�WHUMDGL�NDUHQD�

NURPRVRP����PHPLOLNL� WLJD�NURPRVRP��WULVRPL�

���� >�@�� 6LQGURP� 'RZQ� WHUMDGL� SDGD� VHNLWDU� ��

GDUL� ���� NHODKLUDQ� ED\L� GDQ� OHELK� VHULQJ� WHUMDGL�

SDGD�LEX�KDPLO�EHUXVLD�GL�DWDV����WDKXQ�>�@� 

 .HOHELKDQ� NURPRVRP� SDGD� SHQGHULWD�

6LQGURP� 'RZQ� DNDQ� PHQJXEDK� NHVHLPEDQJDQ�

JHQHWLN� WXEXK� GDQ� PHQJDNLEDWNDQ� SHUXEDKDQ�

NDUDNWHULVWLN� ILVLN� GDQ� NHPDPSXDQ� LQWHOHNWXDO��

VHUWD�JDQJJXDQ�GDODP�IXQJVL�ILVLRORJL�WXEXK�>�@��

0DQLIHVWDVL�SDGD�JLJL�GDQ�PXOXW�6LQGURP�'RZQ�

DGDODK� NHWHUODPEDWDQ� SHUNHPEDQJDQ� GDQ� HUXSVL�

JLJL� JHOLJL�� KLSRGRQVLD�� PLNURGRQVLD�� GLODVHUDVL�

DNDU�� PDORNOXVL� NODV� ,,,�� RSHQ� ELWH� DQWHULRU��

ILVVXUHG� WRQJXH�� PDNVLOD� \DQJ� NHFLO� GDQ�

WLQJJLQ\D�LQVLGHQ�SHQ\DNLW�SHULRGRQWDO�>�@� 

 (UXSVL� JLJL� GLGHILQLVLNDQ� VHEDJDL�

SHUJHUDNDQ� DWDX� SURVHV�PXQFXOQ\D� JLJL� NH� DUDK�

URQJJD�PXOXW�\DQJ�GLPXODL� VHMDN�JLJL�EHUDGD�GL�

GDODP� WXODQJ� DOYHRODU� >�@�� *LJL� GLNDWDNDQ�

PXQFXO� �HPHUJHG�� MLND� VHEDJLDQ� JLJL� VXGDK�

WDPSDN�DWDX�VXGDK�PHQHPEXV�JXVL�WHWDSL�EHOXP�

PHQ\HQWXK� GDWDUDQ� RNOXVDO� DWDX� EHOXP� DGD�

NRQWDN�GHQJDQ�JLJL�DQWDJRQLVQ\D��*LJL�GLNDWDNDQ�

HUXSVL� IXQJVLRQDO� �IXQFWLRQDOO\� HUXSWLRQ�� MLND�

VXGDK�PHQFDSDL� GDWDUDQ� RNOXVDO� DWDX� VXGDK� DGD�

NRQWDN�GHQJDQ�JLJL�DQWDJRQLVQ\D�>�@� 

 (UXSVL� JLJL� SDGD� DQDN� 6LQGURP� 'RZQ�

ELDVDQ\D� PHQJDODPL� NHWHUODPEDWDQ� HUXSVL� EDLN�

SDGD�ZDNWX�GDQ�XUXWDQ�HUXSVL�JLJLQ\D�WHUNKXVXV�

SDGD�JLJL�SHUPDQHQ�DQWHULRU�GDQ�PRODU�SHUWDPD�

SHUPDQHQ� UDKDQJ� DWDV� GDQ� UDKDQJ� EDZDK� >�@��

6LQGURP�'RZQ�PHQJDODPL�NHWHUODPEDWDQ�HUXSVL�

JLJL�GXD�VDPSDL�WLJD�WDKXQ�GDULSDGD�QRUPDO�>�@� 

 7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN�

PHQJHWDKXL� JDPEDUDQ� HUXSVL� JLJL� SHUPDQHQ�

SDGD�DQDN�6LQGURP�'RZQ�GL�6HNRODK�/XDU�%LDVD�

�6/%��.DEXSDWHQ�-HPEHU� 

 

0HWRGH�3HQHOLWLDQ 
 3HQHOLWLDQ�LQL�PHUXSDNDQ�MHQLV�SHQHOLWLDQ�

GHVNULSWLI��3HQHOLWLDQ�GLODNXNDQ�GL�6/%-&�1HJHUL�

3DWUDQJ�� 6/%-&� 73$�� GDQ� 6/%-&� <D\DVDQ�

3HQGLGLNDQ� GDQ� $VXKDQ� %LQWRUR� -HPEHU� \DQJ�

GLODNVDQDNDQ�SDGD�EXODQ�1RYHPEHU������VDPSDL�

GHQJDQ�EXODQ�-DQXDUL������ 

 6XEMHN�SHQHOLWLDQ�EHUMXPODK���RUDQJ�GDQ�

SDGD� VHWLDS� VXEMHN� GLODNXNDQ� SHPHULNVDDQ�

URQJJD�PXOXW� GHQJDQ�PHQJJXQDNDQ�NDFD�PXOXW�

QRPRU� �� GDQ� QRPRU� ��� .HPXGLDQ� VXEMHN�

GLLQVWUXNVLNDQ� XQWXN� PHQJJLJLW� DUWLFXODWLQJ�

SDSHU�� 6HWHODK� LWX�� GLOLKDW� GDQ� GLSHULNVD� WHUDDQ�
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SDGD� DUWLFXODWLQJ� SDSHU� GDQ� SDGD� JLJL� VXEMHN��

JLJL� DSD� VDMD� \DQJ� VXGDK� PHQJDODPL� NRQWDN�

GHQJDQ� JLJL� DQWDJRQLVQ\D� GHQJDQ�

PHPSHUKDWLNDQ� JLJL� \DQJ� HPHUJHG� �(0�� GDQ�

IXQFWLRQDOO\� HUXSWHG� �)(��� 6HODQMXWQ\D�� KDVLO�

\DQJ� GLSHUROHK� GLEDQGLQJNDQ� GHQJDQ� 7DEHO�

6KDZHHVK� �������� 7DEHO� 6KDZHHVK� �������

PHQMHODVNDQ� WHQWDQJ� XVLD� (0� GDQ� )(� JLJL�

SHUPDQHQ� SDGD� DQDN� ODNL-ODNL� QRUPDO� GDQ� DQDN�

SHUHPSXDQ� QRUPDO�� +DVLO� SHQHOLWLDQ�

GLEDQGLQJNDQ� GHQJDQ� 7DEHO� 6KDZHHVK�

EHUGDVDUNDQ� XVLD� NURQRORJLV� VXEMHN�� *LJL� \DQJ�

GLEDQGLQJNDQ� DGDODK� JLJL� \DQJ� KDUXVQ\D� VXGDK�

HUXSVL��EDLN�(0�DWDXSXQ�)(�VHVXDL�GHQJDQ�XVLD�

NURQRORJLV� VXEMHN� WHUVHEXW�� $NXPXODVL� GDWD�

GDVDU� GDODP� EHQWXN� GHVNULSVL� \DQJ� GLVDMLNDQ�

GDODP�EHQWXN�WDEHO�GDQ�GLDJUDP�EDWDQJ� 

 

+DVLO�3HQHOLWLDQ 

 'DUL� KDVLO� SHQHOLWLDQ�� GLGDSDWNDQ� � UDWD-

UDWD�VHOLVLK�XPXU�JLJL�SHUPDQHQ�SDGD�DQDN�ODNL-

ODNL� GDQ� SHUHPSXDQ� 6LQGURP� 'RZQ� 6/%-&�

1HJHUL� 3DWUDQJ�� 6/%-&� 73$�� GDQ� 6/%-&�

<D\DVDQ�3HQGLGLNDQ�GDQ�$VXKDQ�%LQWRUR�-HPEHU�

\DQJ�GLWDPSLONDQ�SDGD�7DEHO���GDQ�7DEHO��� 

 

7DEHO� �� +DVLO� SHQJDPDWDQ� HUXSVL� JLJL� GDQ� XVLD�

NURQRORJLV�SDGD�DQDN�ODNL-ODNL�6LQGURP�

'RZQ�VXEMHN�� 

 %HUGDVDUNDQ� 7DEHO� ��� VXEMHN� �� GHQJDQ�

XVLD� NURQRORJLV� ������ WDKXQ� PHPLOLNL� �� JLJL�

\DQJ� PDVLK� (0� �HPHUJHG�� DWDX� WDPSDN�

VHEDJLDQ��.HHQDP�JLJL�WHUVHEXW�VHKDUXVQ\D�SDGD�

XVLD� ������ WDKXQ� VXGDK� PHQJDODPL� )(�

�IXQFWLRQDOO\� HUXSWLRQ�� DWDX� HUXSVL� IXQJVLRQDO��

WHWDSL� SDGD� NRQGLVL� VHNDUDQJ� PDVLK� PHQJDODPL�

(0�� +DO� LQL� EHUDUWL� WLGDN� VHVXDL� GHQJDQ� XPXU�

(0�)(� SDGD� 7DEHO� 6KDZHHVK�� .HWLGDNVHVXDLDQ�

LQL� PHPLOLNL� PDNQD� NHHQDP� JLJL� WHUVHEXW�

PHQJDODPL�NHWHUODPEDWDQ�HUXSVL�JLJL� 

7DEHO� �� +DVLO� SHQJDPDWDQ� HUXSVL� JLJL� GDQ� XVLD�

NURQRORJLV�SDGD�DQDN�ODNL-ODNL�6LQGURP 

 �'RZQ�VXEMHN�� 

 6XEMHN� �� PHPLOLNL� �� JLJL� \DQJ�

PHQJDODPL� (0�� 3DGD� 7DEHO� 6KDZHHVK� VHVXDL�

GHQJDQ� XVLD� NURQRORJLV� VXEMHN� ��� \DLWX� ������

WDKXQ�VHKDUXVQ\D�NHOLPD�JLJL�WHUVHEXW�VXGDK�)(��

%HUGDVDUNDQ�KDVLO�SHQJDPDWDQ��HUXSVL�JLJL�SDGD�

VXEMHN� �� PHQJDODPL� NHWHUODPEDWDQ�� +DO� LQL�

GLNDUHQDNDQ� WLGDN� VHVXDL� GHQJDQ� XPXU� (0�)(�

SDGD�7DEHO�6KDZHHVK��� 

 

7DEHO� �� +DVLO� SHQJDPDWDQ� HUXSVL� JLJL� GDQ� XVLD�

NURQRORJLV�SDGD�DQDN�ODNL-ODNL�6LQGURP�

'RZQ�VXEMHN�� 

 3DGD� VXEMHN� NHWLJD� GHQJDQ� XVLD�

NURQRORJLV� ������ WDKXQ� GDSDW� GLOLKDW� EDKZD�

JLJL� ���� ���� ���� GDQ� ��� PDVLK� PHQJDODPL�

(0�� %HUGDVDUNDQ� 7DEHO� 6KDZHHVK�� JLJL�
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WHUVHEXW� VHKDUXVQ\D� PHQJDODPL� (0� SDGD�

XVLD�NLVDUDQ����WDKXQ�GDQ�VXGDK�PHQJDODPL�

)(�SDGD�XVLD�VHNLWDU����WDKXQ��+DO�LQL�EHUDUWL�

HUXSVL� JLJL� SDGD� VXEMHN� �� WLGDN� VHVXDL�

GHQJDQ�XPXU�(0�)(�SDGD�7DEHO�6KDZHHVK��

DUWLQ\D� PHQJDODPL� NHWHUODPEDWDQ� HUXSVL�

JLJL� 
 

7DEHO� �� +DVLO� SHQJDPDWDQ� HUXSVL� JLJL� GDQ� XVLD�

NURQRORJLV�SDGD�DQDN�ODNL-ODNL�6LQGURP�

'RZQ�VXEMHN�� 

 6XEMHN�SHQHOLWLDQ�EHUMHQLV�NHODPLQ� ODNL-

ODNL� DGD� �� RUDQJ�� 6XEMHN� NHHPSDW� GHQJDQ� MHQLV�

NHODPLQ� ODNL-ODNL� \DQJ� EHUXVLD� ������ WDKXQ�

PHPLOLNL� ��� JLJL� \DQJ� PDVLK� (0�� 3DGD� DQDN�

QRUPDO� GHQJDQ� XVLD� ������ WDKXQ�� VHKDUXVQ\D�

VHPXD� JLJL� WHUVHEXW� VXGDK� )(�� VHGDQJNDQ� SDGD�

VXEMHN� ��PDVLK�PHQJDODPL� (0��+DO� LQL� EHUDUWL�

HUXSVL� JLJL� SDGD� VXEMHN� �� PHQJDODPL�

NHWHUODPEDWDQ� 
 
 
 
 
 
 

7DEHO� �� +DVLO� SHQJDPDWDQ� HUXSVL� JLJL� GDQ� XVLD�

NURQRORJLV� SDGD� DQDN� SHUHPSXDQ�

6LQGURP�'RZQ�VXEMHN�� 

 7DEHO� �� PHQXQMXNNDQ� ��� JLJL� \DQJ�

PHQJDODPL� (0� SDGD� VXEMHN� �� GHQJDQ� XVLD�

NURQRORJLV� ������ WDKXQ�� %HUGDVDUNDQ� KDVLO�

SHQHOLWLDQ�WHUGDSDW���JLJL�\DQJ�PHQJDODPL�HUXSVL�

QRUPDO�SDGD�VXEMHN����\DLWX�JLJL�����(UXSVL�JLJL�

��� GLNDWDNDQ� QRUPDO� NDUHQD� ZDNWX� HUXSVLQ\D�

VHVXDL� GHQJDQ� XPXU�(0�SDGD�7DEHO� 6KDZHHVK��

VHGDQJNDQ�SDGD����JLJL�\DQJ�ODLQQ\D�PHQJDODPL�

NHWHUODPEDWDQ� HUXSVL� NDUHQD� SDGD� XVLD� ������

WDKXQ�VHKDUXVQ\D�JLJL�WHUVHEXW�VXGDK�PHQJDODPL�

)(�VHPHQWDUD�SDGD�VXEMHN�LQL�PDVLK�PHQJDODPL�

(0� 
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7DEHO� �� +DVLO� SHQJDPDWDQ� HUXSVL� JLJL� GDQ� XVLD�

NURQRORJLV�SDGD�DQDN�SHUHPSXDQ�6LQGURP�'RZQ�

VXEMHN�� 

 

 6XEMHN� EHUXVLD� ������ WDKXQ� GL� DWDV�

PHPLOLNL����JLJL�\DQJ�PDVLK�PHQJDODPL�(0�GDQ�

�� JLJL� \DQJ� VXGDK� PHQJDODPL� )(�� 3DGD�

NHWHUDQJDQ�JLJL����GDQ����DGDODK�HUXSVL�QRUPDO��

DUWLQ\D� HUXSVL� JLJL� WHUVHEXW� VHVXDL� GHQJDQ�XPXU�

)(�SDGD�7DEHO�6KDZHHVK��PHVNLSXQ�SDGD�VXEMHN�

��WLGDN�GLNHWDKXL�NDSDQ�SHUWDPD�NDOL�NHGXD�JLJL�

WHUVHEXW� PHQJDODPL� )(�� 3DGD� ��� JLJL� ODLQQ\D�

GLNDWDNDQ� WHUODPEDW� HUXSVL� NDUHQD� ZDNWX�

HUXSVLQ\D� WLGDN� VHVXDL� GHQJDQ� XPXU� JLJL� (0�

SDGD�7DEHO�6KDZHHVK� 

 

 

 

 

 

7DEHO� �� +DVLO� SHQJDPDWDQ� HUXSVL� JLJL� GDQ� XVLD�

NURQRORJLV� SDGD� DQDN� SHUHPSXDQ�

6LQGURP�'RZQ�VXEMHN�� 

 

  

 3DGD�VXEMHN�NHWXMXK�\DQJ�EHUXVLD�������

WDKXQ� PHPLOLNL� JLJL� ��� GDQ� ��� \DQJ� VXGDK�

PHQJDODPL�)(��+DO� LQL� VHVXDL� GHQJDQ�XPXU�)(�

SDGD�7DEHO�6KDZHHVK��PHVNLSXQ�WLGDN�GLNHWDKXL�

NDSDQ� SHUWDPD� NDOL� NHGXD� JLJL� WHUVHEXW�

PHQJDODPL� )(�� $UWLQ\D�� JLJL� ��� GDQ� JLJL� ���

GDSDW�GLNDWDNDQ�HUXSVL�JLJLQ\D�DGDODK�QRUPDO� 

 

3HPEDKDVDQ 

 6LQGURP� 'RZQ� PHUXSDNDQ� VDODK� VDWX�

NRQGLVL� SDWRORJLV� NRQJHQLWDO� GLPDQD� WHUGDSDW�

NHWHUODPEDWDQ� HUXSVL� JLJL� >�@�� .HWHUODPEDWDQ�

HUXSVL� JLJL� LQL� GLVHEDENDQ� ROHK� PXWDVL� DFWLYLQ�

UHFHSWRU-OLNH� NLQDVH� �� �$/.��� SDGD� 6LQGURP�

'RZQ�� $/.�� PHUXSDNDQ� UHVHSWRU� WLSH� ,� ERQH�

PRUSKRJHQHWLF� SURWHLQ� �%03�� GDQ� EHUSHUDQ�

GDODP� VLJQDOLQJ� %03� >��@�� *HQ� %03�

PHUXSDNDQ� JHQ� \DQJ� EHUSHUDQ� GDODP�

SHPEHQWXNDQ�WXODQJ�GDQ�WXODQJ�UDZDQ�>��@� 

 (UXSVL� JLJL�PHPHUOXNDQ� UHVRUSVL� WXODQJ�

GDQ�SHPEHQWXNDQ�WXODQJ��%HUGDVDUNDQ�SHQHOLWLDQ�

ROHK� :LVH� GDQ� <DR� ������� GHQWDO� IROOLFOH�

PHQJRQWURO� UHVRUSVL� WXODQJ� DOYHRODU� GDQ�

SHPEHQWXNDQ� WXODQJ� \DQJ� GLEXWXKNDQ� XQWXN�

HUXSVL� PHODOXL� HNVSUHVL� JHQ� \DQJ� EHUEHGD� SDGD�

GHQWDO� IROOLFOH� >��@�� 'HQWDO� IROOLFOH� EHUSHUDQ�

GDODP� SHQJHQGDOLDQ� PROHNXOHU� SHPEHQWXNDQ�

RVWHRNODV� �RVWHRNODVWRJHQHVLV�� \DQJ� GLEXWXKNDQ�

XQWXN�UHVRUSVL�WXODQJ�XQWXN�PHPEHQWXN�MDODQQ\D�

HUXSVL�>��@��� 

 (NVSUHVL� JHQ� SHQDQGD�

RVWHRNODVWRJHQHVLV� XQWXN� UHVRUSVL� WXODQJ�

DOYHRODU��\DLWX�JHQ�5$1./��VHGDQJNDQ�HNVSUHVL�

JHQ� SHQDQGD� SHPEHQWXNDQ� WXODQJ�� \DLWX� ERQH�

PRUSKRJHQHWLF�SURWHLQ-���%03-����(NVSUHVL�JHQ�

5$1./�WHUMDGL�SDGD�NRURQDO�GHQWDO�IROOLFOH�\DQJ�
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PHQ\HEDENDQ� UHVRUSVL� WXODQJ� SDGD� NRURQDO�

GHQWDO� IROOLFOH� VHKLQJJD� WHUEHQWXN� MDODQQ\D�

HUXSVL�JLJL��*HQ�%03-��PHPLOLNL�HNVSUHVL�\DQJ�

OHELK� EHVDU� SDGD� EDJLDQ� EDVDO� GHQWDO� IROOLFOH�

VHKLQJJD�WHUMDGL�SHPEHQWXNDQ�WXODQJ�SDGD�GDVDU�

WXODQJ� DOYHRODU� >��@�� 3HPEHQWXNDQ� WXODQJ� SDGD�

EDVDO� GHQWDO� IROOLFOH� PHUXSDNDQ� DODVDQ� DGDQ\D�

GRURQJDQ�SDGD�JLJL�\DQJ�KHQGDN�HUXSVL�>��@��  

 *HQ� %03� EHULNDWDQ� GHQJDQ� UHVHSWRU�

%03�� \DLWX� $/.�� XQWXN� WUDQVDNWLYDVL� >��@��

$NWLYDVL� %035� PHPEHQWXN� NRPSOHNV�

KHWHURGLPHULN� \DQJ� NHPXGLDQ� GLWUDQVORNDVL� NH�

LQWL� VHO� GDQ� EHUWLQGDN� VHFDUD� ODQJVXQJ� GHQJDQ�

PROHNXO� ODLQ� XQWXN� PHQJDWXU� WUDQVNULSVL� JHQ�

WDUJHW� >��@�� %03-��PHQJLQGXNVL� EHUEDJDL� MHQLV�

JHQ� WDUJHW�� VDODK� VDWXQ\D� DGDODK� RVWHRFDOFLQ�

\DQJ� EHUSHUDQ� GDODP� SURVHV� GLIHUHQVLDVL�

RVWHREODV�>��@� 

 .RRUGLQDVL� DQWDUD� SHPEHQWXNDQ� WXODQJ�

GDQ�UHVRUSVL�WXODQJ�GLSHUWDKDQNDQ�ROHK�EHEHUDSD�

PHNDQLVPH� JDEXQJDQ� DQWDUD� RVWHREODV� GDQ�

RVWHRNODV� >��@�� 5$1./� GDQ� &6)-�� DGDODK�

SURGXN� RVWHREODV� GDQ� SHQHQWX� XWDPD�

RVWHRNODVWRJHQHVLV�� %03� EHUSHUDQ� VHFDUD�

ODQJVXQJ� PDXSXQ� WLGDN� ODQJVXQJ� GDODP�

RVWHRNODVWRJHQHVLV� NDUHQD� 5$1./� DGDODK�

SURGXN� RVWHREODV� GDQ� %03� PHQJLQGXNVL�

PDWXUDVL� RVWHREODV�� VHKLQJJD� SDGD� VDDW�

RVWHREODVWRJHQHVLV�GLEORNLU�ROHK�DQWDJRQLV�%03�

PDND�RVWHRNODVWRJHQHVLV�WHUJDQJJX�>��@� 

 0XWDVL� $/.�� SDGD� 6LQGURP� 'RZQ�

GLLGHQWLILNDVL�PHPLOLNL�HIHN�PHQJJDQJJX�GDODP�

VLJQDOLQJ� %03�� 3DGD� WHV� LQ� YLWUR� GDQ� LQ� YLYR��

GLWHPXNDQ� EDKZD� YDULDQ� $/.�� WHODK�

PHQJXUDQJL� NDSDVLWDV� LQGXNVL� %03� GDQ�

PHPEHUL�HIHN�PHQJJDQJJX�\DQJ�EHUVLIDW�ULQJDQ�

GDODP� VLJQDOLQJ� %03� >��@�� +DO� LQLODK� \DQJ�

PHQMDGL� SHQ\HEDE� WHUMDGLQ\D� NHWHUODPEDWDQ�

HUXSVL�SDGD�6LQGURP�'RZQ� 

 %HUGDVDUNDQ�SHQHOLWLDQ�ROHK�7URWVHQEXUJ�

HW� DO�� ������� EDKZD� VHPXD� LQGLYLGX� GHQJDQ�

6LQGURP�'RZQ�DNDQ�PHQJDODPL�KLSRWLURLG�SDGD�

VDDW� ODKLU� >��@�� $GDSXQ� SHQ\HEDE� WHUMDGLQ\D�

KLSRWLURLG�NRQJHQLWDO�SDGD�ED\L�GHQJDQ�6LQGURP�

'RZQ� EHOXP� GLNHWDKXL� >��@�� $QDN� GHQJDQ�

6LQGURP� 'RZQ� PHPLOLNL� NHVHPSDWDQ� OHELK�

WLQJJL� XQWXN�PHQXQMXNNDQ�SHQLQJNDWDQ� WK\URLG-

VWLPXODWLQJ�KRUPRQH��76+��\DQJ�ULQJDQ�GHQJDQ�

WLGDN� DGDQ\D� SHQXUXQDQ� WLURNVLQ� EHEDV� �)7���

DWDX�JHMDOD�KLSRWLURLG�\DQJ�MHODV�>��@� 

 3DGD� LQGLYLGX� GHQJDQ� KLSRWLURLG� SURVHV�

SHUJDQWLDQ�WXODQJ�PHQMDGL�WHUODPEDW��EDLN�SURVHV�

SHPEHQWXNDQ� GDQ� UHVRUSVL� WXODQJ� >��@�� 3URVHV�

SHPEHQWXNDQ� WXODQJ� GLSHUODPEDW� GDODP� ����

GDUL� QRUPDO� GDQ� UHVRUSVL� WXODQJ� GLSHUODPEDW�

GDODP�����GDUL�QRUPDO� >��@��.HWHUODPEDWDQ� LQL�

GLVHEDENDQ�ROHK�SHQXUXQDQ�DNWLYLWDV�RVWHREODVWLN�

GDQ� RVWHRNODVWLN� VHKLQJJD� WHUMDGL� SHUSDQMDQJDQ�

VLNOXV� UHPRGHOLQJ� WXODQJ� VHFDUD� NHVHOXUXKDQ�

>��@��+DO� LQL�PHQ\HEDENDQ�SURVHV�SHPEHQWXNDQ�

WXODQJ� GDQ� UHVRUSVL� WXODQJ� DOYHRODU� SDGD� GHQWDO�

IROOLFOH� PHQMDGL� WHUODPEDW� VHKLQJJD�

PHPSHQJDUXKL�SURVHV�HUXSVL�JLJL�� 'DUL�

KDVLO� SHQHOLWLDQ� GLWHPXNDQ� DGDQ\D� SHUEHGDDQ�

ZDNWX�HUXSVL�JLJL�SHUPDQHQ�DQWDUD�DQDN�ODNL-ODNL�

GDQ� SHUHPSXDQ�� 6XEMHN� ODNL-ODNL� PHQJDODPL�

NHWHUODPEDWDQ� HUXSVL� JLJL� OHELK� GDULSDGD� VXEMHN�

SHUHPSXDQ�� WHUEXNWL� GDUL� MXPODK� JLJL� \DQJ�

WHUODPEDW� HUXSVL� OHELK� EDQ\DN� SDGD� DQDN� ODNL-

ODNL� GDULSDGD� DQDN� SHUHPSXDQ�� +DVLO� SHQHOLWLDQ�

LQL� VHVXDL�GHQJDQ�SHQHOLWLDQ� WHUGDKXOX�ROHK� -DUD�

HW�DO��WDKXQ������GL�&LOL�\DQJ�PHQ\DWDNDQ�EDKZD�

HUXSVL�JLJL�SDGD�SHUHPSXDQ�OHELK�FHSDW�GDULSDGD�

ODNL-ODNL��+DO� LQL� WHUEXNWL� GDUL� MXPODK�JLJL� \DQJ�

PHQJDODPL� NHWHUODPEDWDQ� HUXSVL� OHELK� EDQ\DN�

SDGD�DQDN� ODNL-ODNL�6LQGURP�'RZQ�>��@��(UXSVL�

JLJL� OHELK� FHSDW� SDGD� DQDN� SHUHPSXDQ�

GLNDUHQDNDQ� PDWXUDVL� DWDX� PDVD� SXEHUWDV� SDGD�

DQDN�SHUHPSXDQ� OHELK� FHSDW� GLEDQGLQJNDQ� DQDN�

ODNL-ODNL�>��@� 

 (UXSVL� JLJL� GLSHQJDUXKL� ROHK� VHNUHVL�

KRUPRQ� SHUWXPEXKDQ�� +RUPRQ� SHUWXPEXKDQ�

PHQLQJNDWNDQ� NDGDU� VHUXP� RVWHRFDOFLQ� \DQJ�

PHUXSDNDQ� SHQDQGD� SHPEHQWXNDQ� WXODQJ� >��@��

%HUGDVDUNDQ� SHQHOLWLDQ� 7RUUDGR� HW� DO�� WDKXQ�

������ LQGLYLGX� GHQJDQ� 6LQGURP� 'RZQ�

PHQJDODPL� GLVIXQJVL� KLSRWDODPXV� GDQ�

PHQ\HEDENDQ� GHILVLHQVL� QHXURVHNUHWRUL� KRUPRQ�

SHUWXPEXKDQ� >��@�� 'HILVLHQVL� KRUPRQ�

SHUWXPEXKDQ� LQL� PHQ\HEDENDQ� NHWHUODPEDWDQ�

HUXSVL� JLJL� GDULSDGD� LQGLYLGX� QRUPDO� >��@��

%HUGDVDUNDQ� SHQHOLWLDQ� 5RVH� HW� DO�� WDKXQ� ������

SDGD� PDVD� DZDO� SXEHUWDV� WHUMDGL� SHQLQJNDWDQ�

VHNUHVL� KRUPRQ� SHUWXPEXKDQ� \DQJ� OHELK� GXOX�

SDGD� SHUHPSXDQ� GDULSDGD� ODNL-ODNL� >��@�� +DO�

LQLODK� \DQJ�PHQ\HEDENDQ� HUXSVL� JLJL� SHUPDQHQ�
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SDGD�DQDN�SHUHPSXDQ�OHELK�FHSDW�GDULSDGD�DQDN�

ODNL-ODNL� 

 'DUL�KDVLO�SHQHOLWLDQ�\DQJ�GLGDSDW��SDGD�

DQDN�6LQGURP�'RZQ�GL�6/%-&�1HJHUL�3DWUDQJ��

6/%-&� 73$�� GDQ� 6/%-&� <D\DVDQ� 3HQGLGLNDQ�

GDQ�$VXKDQ�%LQWRUR�-HPEHU�GHQJDQ�UHQWDQJ�XVLD�

��-���WDKXQ�EDLN�SDGD�MHQLV�NHODPLQ�SHUHPSXDQ�

DWDXSXQ� ODNL-ODNL� WHUMDGL� NHWHUODPEDWDQ� HUXSVL�

JLJL�SHUPDQHQ��+DO�LQL�WHUEXNWL�GDUL�ZDNWX�HUXSVL�

JLJL� VXEMHN� SHQHOLWLDQ� EHUGDVDUNDQ� XVLD�

NURQRORJLV� VXEMHN� \DQJ� EHUEHGD� GHQJDQ� XPXU�

JLJL� (0�)(� SDGD� 7DEHO� 6KDZHHVK� ��������

3HQHOLWLDQ�VHQDGD�\DQJ�GLODNXNDQ�ROHK�/LQGHQ�HW�

DO�� ������� PHQ\DWDNDQ� EDKZD� SDGD� DQDN�

6LQGURP� 'RZQ� WHUMDGL� NHWHUODPEDWDQ� HPHUJHG�

\DQJ� NHPXQJNLQDQ� EXNDQ� GLNDUHQDNDQ� ROHK�

SHUWXPEXKDQ� JLJL� \DQJ� WHUODPEDW�� DNDQ� WHWDSL�

NDUHQD�SURVHV�ODLQ�\DQJ�EHUODQJVXQJ�VDDW�HUXSVL��

VHSHUWL� SURVHV� \DQJ� WHUJDQJJX� SDGD� DSLNDO� GDQ�

RNOXVDO�VDDW�HUXSVL�JLJL� 

 

6LPSXODQ�GDQ�6DUDQ 

 %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ� WHODK�

GLODNXNDQ�� PDND� GDSDW� GLVLPSXONDQ� EDKZD�

WHUGDSDW� NHWHUODPEDWDQ� HUXSVL� JLJL� SHUPDQHQ�

EDLN�JLJL�\DQJ�PDVLK�HUXSVL�VHEDJLDQ��HPHUJHG���

(0�� DWDXSXQ� VXGDK� HUXSVL� VHPSXUQD�

�IXQFWLRQDOO\� HUXSWLRQ�� )(�� SDGD� DQDN� ODNL-ODNL�

GDQ� SHUHPSXDQ� SHQGHULWD� GDQ� HUXSVL� JLJL� SDGD�

DQDN� ODNL-ODNL� OHELK� ODPEDW� GDULSDGD� DQDN�

SHUHPSXDQ� SHQGHULWD� 6LQGURP�'RZQ� GL� 6/%-&�

1HJHUL� 3DWUDQJ�� 6/%-&� 73$�� GDQ� 6/%-&�

<D\DVDQ�3HQGLGLNDQ�GDQ�$VXKDQ�%LQWRUR�-HPEHU�

GHQJDQ�UHQWDQJ�XVLD���-���WDKXQ� 

 6DUDQ� \DQJ� GDSDW� GLEHULNDQ� SHQXOLV��

\DLWX� SHUOX� GLODNXNDQ� SHQDPEDKDQ� MXPODK�

VDPSHO� VHKLQJJD� GLGDSDWNDQ� KDVLO� \DQJ� OHELK�

VLJQLILNDQ�GDQ�GDSDW�GLDQDOLVLV�PHQJJXQDNDQ�XML�

VWDWLVWLN�� 'LKDUDSNDQ� MXJD� GLODNXNDQ� SHQHOLWLDQ�

\DQJ�VDPD�GHQJDQ�SHQJDPDWDQ�HUXSVL�JLJL�SDGD�

VXEMHN� VHFDUD� EHUWDKDS� DWDX� ORQJLWXGLQDO� VHUWD�

SHQHQWXDQ� VXEMHN� GHQJDQ� PHQJJXQDNDQ�

NDU\RW\SLQJ� 

 

 

 

'DIWDU�3XVWDND 
>�@ 3LHQDDU��'RURWKHD��������0XVLF�7KHUDS\�IRU�

&KLOGUHQ�ZLWK�'RZQ�6\QGURPH��3HUFHSWLRQV�

RI� &DUHJLYHUV� LQ� D� 6SHFLDO� 6FKRRO� 6HWWLQJ��

.DLUDUDQJD��������-��� 

>�@ /DNVRQR�� 6RQ\� 3��� 4RPDUL\DK�� GDQ�

3XUZDQLQJVLK�� (QGDQJ�� ������ 3HUVHQWDVH�

'LVWULEXVL� 3HQ\DNLW� *HQHWLN� GDQ� 3HQ\DNLW�

<DQJ� 'DSDW� 'LVHEDENDQ� 2OHK� )DNWRU�

*HQHWLN� 'L� 568'� 6HUDQJ�� 0DMDODK�

.HVHKDWDQ�3KDUPD0HGLND������������-���� 

�>�@ $EGXOODK�� .LQJ�� ������ 'RZQ� 6\QGURPH��

6DXGL� $UDELD�� 7KH� 3DWLHQW� (GXFDWLRQ�

,QVWLWXWH��,QF� 

>�@ &RXJKL�� 2�� $��� 7RSROVNL�� )��� )DULD�� /���

2FFKLHQD��&��0���)HUUHLUD��1���)HUOLQ��&���GDQ�

0HQGRFD�� 0�� ������ 3UHYDOHQFH� RI� 'HQWDO�

$QRPDOLHV� LQ� 3HUPDQHQW� 'HQWLWLRQ� RI�

%UD]LOLDQ�,QGLYLGXDOV�ZLWK�'RZQ�6\QGURPH��

7KH�2SHQ�'HQWLVWU\�-RXUQDO���������-���� 

>�@ /DQWX�� 9��� .DZHQJLDQ�� 6��� GDQ� :RZRU�� 9��

������+XEXQJDQ�6WDWXV�*L]L� GHQJDQ�(UXSVL�

*LJL� 3HUPDQHQ� 6LVZD� 6'� 1HJHUL� ���

0DQDGR��-XUQDO�H-*LJL������������-���� 

>�@ 6KDZHHVK��$�� ,�� ������ &OLQLFDO�'XUDWLRQ� RI�

3HUPDQHQW�7RRWK�(UXSWLRQ� LQ� -RUGDQLDQV�� -��

6WRPDW��2FF��0HG�������-��� 

>�@ *XSWD�� 3UL\D� 9��� ������ 3HGLDWULF� 'HQWLVWU\�

IRU� 6SHFLDO� &KLOG�� ,QGLD�� -D\SHH� %URWKHUV�

0HGLFDO�3XEOLVKHUV��3��/WG� 

>�@ /DPIRQ�� +��� )DQVD�� +��� %H\DUL�� 0��� GDQ�

.KDOLID� 0�� ������ 7KH� 3UHYDOHQYH� RI� 2UDO�

DQG�'HQWDO�$QRPDOLHV�LQ�0HQWDOO\-5HWDUGHG�

&KLOGUHQ� LQ� +RO\� 0DNNDK� &RPPXQLW\��

,QWHUQDWLRQDO� -RXUQDO� RI� +HDOWK� 6FLHQFHV�

DQG�5HVHDUFK��������-���� 

>�@ %RND�� 9��� .�� 0DUNRSRXORV� $��� GDQ�

3RXORSRXORV� $�� .�� ������ 7RRWK� (UXSWLRQ��

7RSLFDO�DQG�6\VWHPLF�)DFWRUV�WKDW�,QIOXHQFH�

WKH�3URFHVV��%DON�-�6WRP��������-��� 

>��@:LVH��*���<DR��6���GDQ�+HQN��:��������%RQH�

)RUPDWLRQ� DV� D� 3RWHQWLDO� 0RWLYH� )RUFH� RI�

7RRWK� (UXSWLRQ� LQ� WKH� 5DW� 0RODU�� &OLQLFDO�

$QDWRP\���������-���� 

>��@ :DQJ�� <XDQ\XDQ�� =KDR�� <XPLQJ�� GDQ� *H��

/LKRQJ�� ������ 'HOD\HG� (UXSWLRQ� RI�

3HUPDQHQW� 7HHWK� LQ� DQ� $GRHVFHQW� :LWK�

'RZQ¶V� 6\QGURPH�� $� &DVH� 5HSRUW�� -� 0HG�

&DVHV������������-���� 

>��@ :LVH�� *�� GDQ� <DR�� 6�� ������ 5HJLRQDO�
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'LIIHUHQFHV� RI� ([SUHVVLRQ� RI� %RQH�

0RUSKRJHQHWLF�3URWHLQ-��DQG�5$1./�LQ�WKH�

5DW� 'HQWDO� )ROOLFOH�� (XURSHDQ� -RXUQDO� RI�

2UDO�6FLHQFHV����������-���� 

>��@ :LVH��*��������&HOOXODU�DQG�0ROHFXODU�%DVLV�

RI� 7RRWK� (UXSWLRQ�� 2UWKRG� &UDQLRIDF� 5HV��

������-��� 

>��@:DQJ�� 5��� *UHHQ�� -��� :DQJ�� =��� 'HQJ�� <���

4LDR��0���3HDERG\��0���=KDQJ��4���GDQ�6KL��

/�� ������ %RQH� 0RUSKRJHQHWLF� 3URWHLQ�

�%03�� 6LJQDOLQJ� LQ� 'HYHORSPHQW� DQG�

+XPDQ� 'LVHDVHV�� *HQHV� DQG� 'LVHDVHV�� ���

��-���� 

�>��@6LPLF�� 3�� GDQ� 9XNLFHYLF�� 6�� ������ %RQH�

0RUSKRJHQHWLF� 3URWHLQV�� )URP�

'HYHORSPHQWDO� 6LJQDOV� WR� 7LVVXH�

5HJHQHUDWLRQ��(XURSHDQ�0ROHFXODU� %LRORJ\�

2UJDQL]DWLRQ������������-���� 

>��@0L\D]RQR�� .��� .DPL\D�� <��� GDQ�0RULNDZD��

0�� ������ %RQH� 0RUSKRJHQHWLF� 3URWHLQ�

5HFHRWRUV� DQG� 6LJQDO� 7UDQVGXFWLRQ�� 7KH�

-RXUQDO�RI�%LRFKHPLVWU\�������������-��� 

>��@&KDX�� -��� /HRQJ�� :��� GDQ� /L�� %�� ������

6LJQDOLQJ� 3DWKZD\V� *RYHUQLQJ� 2VWHREODVW�

3UROLIHUDWLRQ�� 'LIIHUHQWLDWLRQ� DQG� )XQFWLRQ��

+LVWRORJ\� DQG� +LVWRSDWKRORJ\�� ���� ����-

����� 

>��@&DQDOLV��(���(FRQRPLGHV��$��� GDQ�*D]]HUUR��

(�� ������ %RQH� 0RUSKRJHQHWLF� 3URWHLQV��

7KHLU� $QWDJRQLVWV�� DQG� WKH� 6NHOHWRQ��

(QGRFULQH�5HYLHZV������������-���� 

>��@� -R]LDVVH�� ,��� 6PLWK�� .��� &KRFURQ�� 6���

'LQWKHU�� 0��� *XU\HY�� 9��� 6PDJW�� -��� GDQ�

&XSSHQ�� (�� ������ $/.�� 0XWDWLRQ� LQ� D�

3DWLHQW� ZLWK� 'RZQ¶V� 6\QGURPH� DGQ� D�

&RQJHQLWDO�+HDUW�'HIHFW��(XURSHDQ�-RXUQDO�

RI�+XPDQ�*HQHWLFV���������-���� 

>��@7URWVHQEXUJ�� $��� .HPSHUV�� 0��� (QGHUW�� (���

 7LMVVHQ��-���9LMOGHU��-���GDQ�9XOVPD��7��������

 7ULVRP\� ��� &DXVH� 3HUVLVWHQW� &RQJHQLWDO�

 +\SRWK\URLGLVP� 3UHVXPDEO\� RI� 7K\URLGDO�

 2ULJLQ��0DU\�$QQ�/LHEHUW�� ,QF�������������-

 ���� 

>��@� )RUW�� 3��� /LIVKLW]�� )���%HOOLVDULR��0���'DYLV��

-��� GDQ� /DQHV�� 0�� ������ $EQRUPDOLWLHV� RI�

7K\URLG� )XQFWLRQ� LQ� ,QIDQWV� ZLWK� 'RZQ�

6\QGURPH�� 7KH� -RXUQDO� RI� 3HGLDWULFV�� ����

��������-���� 

>��@&ODUHW�� &�� *RGD\�� $��� %HQDLJHV�� '��� GDQ�

&DQR�� -�� ������6XEFOLQLFDO�+\SRWK\URLGXVP�

LQ� 7KH� )LUVW� <HDUV� RI� /LIH� LQ� 3DWLHQWV� ZLWK�

'RZQ� 6\QGURPH�� 3HGLDWULFV� 5HVHDUFK�� ���

��������-���� 

>��@9HVWHUJDDUG�� 3�� GDQ� 0RVHNLOGH�� /�� ������

)UDFWXUHV� LQ� 3DWLHQWV� ZLWK� +\SHUWK\WRLILVP�

DQG�+\SRWK\URLGLVP��$�1DWLRQZLGH�)ROORZ-

8S� 6WXG\� LQ� ������� 3DWLHQWV�� 7K\URLG�� ���

��������-���� 

>��@7XFKHQGOHU�� '�� GDQ� %RODQRZVNL�� 0�� ������

7KH� ,QIOXHQFH� RI� 7K\URLG� '\VIXQFWLRQ� RQ�

%RQH�0HWDEROLVP��7K\URLG�5HVHDUFK�������-

��� 

>��@�0F�/HDQ��5��GDQ�3RGHOO��'��������%RQH�DQG�

-RLQW� 0DQLIHVWDWLRQV� RI� +\SRWK\URLGLVP��

6HPLQDUV� LQ� $UWKULWLV� DQG� 5KHXPDWLVP�� ���

��������-���� 

>��@-DUD�� /��� 2QGDU]D�� $��� GDQ� 9DOHQ]XHOD�� &��

������ 7KH� 6HTXHQFH� RI� (UXSWLRQ� RI� WKH�

3HUPDQHQW� 'HQWLWLRQ� LQ� $� &KLOHDQ� 6DPSOH�
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