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�=HQJ��'HQJ��/Y��	�3HQJ��������
� 7DQDPDQ�REDW�PHUXSDNDQ�VXPEHU�DQWLRNVLGDQ�
HNVRJHQ� \DQJ� EHUVLIDW� DODPL�� $QWLRNVLGDQ� DODPL�
\DQJ� WHUNDQGXQJ� SDGD� WDQDPDQ� \DLWX� VHQ\DZD�
SROLIHQRO�� NDURWHQRLG�� GDQ� YLWDPLQ��$QWLRNVLGDQ�
LQL�PHPLOLNL� EHUEDJDL� HIHN� IDUPDNRORJLV� VHSHUWL�
DQWLLQIODPDVL�� DQWLNDQNHU�� DQWLEDNWHUL�� GDQ�
DQWLYLUXV��6D[HQD��6D[HQD��	�3UDGKDQ��������;X�HW�
DO����������6DODK�VDWX�WDQDPDQ�GL�,QGRQHVLD�\DQJ�
GLPDQIDDWNDQ� PDV\DUDNDW� VHFDUD� WUDGLVLRQDO�
VHEDJDL�REDW�DGDODK�EDWDQJ�SXODL��$OVWRQLD�VFKRODULV�
5�� %U��� %DJLDQ� WDQDPDQ� \DQJ� VHULQJ� GLJXQDNDQ�
DGDODK�GDXQ��NXOLW�EDWDQJ��GDQ�EXQJD��7DQDPDQ�
SXODL�GL�,QGRQHVLD�WHODK�GLPDQIDDWNDQ�PDV\DUDNDW�
VHFDUD� WUDGLVLRQDO� XQWXN� SHQJREDWDQ� GHPDP��
PDODULD�� EDWXN� EHUGDKDN�� GLDUH�� NHQFLQJ� PDQLV��
SHQXUXQ� NROHVWHURO�� FDFLQJDQ�� UHPDWLN� DNXW��
ERURN�� KLSHUWHQVL�� 7DQDPDQ� SXODL� GLNHWDKXL�
PHQJDQGXQJ� VHQ\DZD� IODYRQRLG� \DQJ� EHUIXQJVL�
VHEDJDL� DQWLRNVLGDQ�� VHKLQJJD� GLKDUDSNDQ� GDSDW�
PHOLQGXQJL� VHO� WHUKDGDS� RNVLGDVL� OLSLG�
�%DQMDUQDKRU� 	� $UWDQWL�� ������ %UXQHWWL��
)HUGLQDQGR��)LQL��3ROODVWWUL��	�7DWWLQL��������
� )ODYRQRLG� PHUXSDNDQ� VDODK� VDWX� JRORQJDQ�
PHWDEROLW�VHNXQGHU�\DQJ�GLKDVLONDQ�ROHK�WDQDPDQ�
\DQJ�WHUPDVXN�GDODP�NHORPSRN�EHVDU�SROLIHQRO��
6HQ\DZD�LQL�WHUGDSDW�SDGD�VHPXD�EDJLDQ�WDQDPDQ�
WHUPDVXN� GDXQ�� DNDU�� ND\X�� NXOLW�� WHSXQJ� VDUL��
QHNWDU�� EXQJD�� EXDK�� GDQ� ELML�� )ODYRQRLG�
PHPSXQ\DL� NHPDPSXDQ� VHEDJDL� SHQDQJNDS�
UDGLNDO� EHEDV� GDQ� PHQJKDPEDW� RNVLGDVL� OLSLG�
�%DQMDUQDKRU�	�$UWDQWL��������7UHPO�	�6PHMNDO��
������� 8ML� ILWRNLPLD� WHUKDGDS� HNVWUDN� GDXQ�
$OVWRQLD� VFKRODULV� PHQJDQGXQJ� DONDORLG�� WDQLQ��
VDSRQLQ��WULWHUSHQRLGV��GDQ�IODYRQRLG��6HODLQ�LWX��
SHQJXMLDQ� DNWLYLWDV� DQWLRNVLGDQ� GHQJDQ� HNVWUDN�
HWDQRO� $OVWRQLD� VFKRODULV� GHQJDQ� PHWRGH� '33+�
�����GLSKHQ\O���SLFU\OK\GUD]\O�� � WHUEXNWL�
PHPSXQ\DL� DNWLYLWDV� DQWLRNVLGDQ� VHFDUD� LQ� YLWUR�
�$QWRQ\� HW� DO��� ������ $UXOPR]KL�� 0D]XPGHU��
$VKRN��	�1DUD\DQDQ��������
� $NWLYLWDV�DQWLRNVLGDQ�GDUL�NRPSRQHQ�IHQRO�GDQ�
IODYRQRLG� GHQJDQ� FDUD�PHUHGXNVL� UDGLNDO� EHEDV�
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� 3HUXEDKDQ�SROD�KLGXS�GDODP�PDV\DUDNDW�GDSDW�
PHQLPEXONDQ� SHQ\DNLW� GHJHQHUDWLI�� 6DODK� VDWX�
SHQ\DNLW�GHJHQHUDWLI �\DQJ�EDQ\DN�PHQLPEXONDQ�
NHPDWLDQ� DGDODK� SHQ\DNLW� NDUGLRYDVNXODU� \DQJ�
EHUKXEXQJDQ� GHQJDQ� MDQWXQJ� GDQ� SHPEXOXK�
GDUDK��.HPDWLDQ� DNLEDW� SHQ\DNLW� NDUGLRYDVNXODU�
OHELK�GDUL�����GL�QHJDUD�EHUNHPEDQJ� WHUPDVXN�
QHJDUD� GL�$VLD� �:+2�� �������.HPDWLDQ� NDUHQD�
SHQ\DNLW� MDQWXQJ� NRURQHU� EHUKXEXQJDQ� HUDW�
GHQJDQ� NRQVHQWUDVL� WRWDO� NROHVWHURO� GDUDK� GDQ�
DVXSDQ� OHPDN� \DQJ� EHUOHELKDQ� GDODP� MDQJND�
ZDNWX�\DQJ� ODPD�GDQ�GLWXQMDQJ�EHEHUDSD�IDNWRU�
\DQJ�ODLQ�\DQJ�GDSDW�PHQ\HEDENDQ�DWHURVNOHURVLV�
VHEDJDL�SHQ\HEDE�MDQWXQJ�NRURQHU��
� 1DWLRQDO� +HDUW� /XQJ� DQG� %ORRG� ,QVWLWXWH�
�1+/%,��������DWHURVNOHURVLV�DGDODK�VXDWX�NHDGDDQ�
GLPDQD� SHPEXOXK� GDUDK� DNDQ� EHUNXUDQJ�
HODVWLVLWDVQ\D�� SHQXPSXNDQ� OHPDN� SDGD� OXPHQ�
SHPEXOXK��GDQ�WHUMDGL�SHQ\HPSLWDQ�SDGD�OXPHQ��
VHKLQJJD�GDUDK�\DQJ�DNDQ�PHQXMX� MDQWXQJ�WLGDN�
GDSDW� EHUVLUNXODVL� VHFDUD� ODQFDU�� GDQ� EHUSRWHQVL�
WHUMDGLQ\D�SHQ\DNLW�MDQWXQJ�NRURQHU��0HNDQLVPH�
DWHURVNOHURVLV� VDODK� VDWXQ\D� GLSLFX� ROHK� VWUHV�
RNVLGDWLI � GDUL� UHDFWLYH� R[\JHQ� VSHFLHV� �526���
.HOHELKDQ� SURGXNVL� 526� PHUXSDNDQ� IDNWRU�
SHQWLQJ�GDODP�LQIODPDVL�\DQJ�DNDQ�PHQ\HEDENDQ�
JDQJJXDQ�SDGD�SHUHGDUDQ�GDUDK�GDQ�SHUXEDKDQ�
SDGD�GLQGLQJ�SHPEXOXK�DUWHUL��526�PHQ\HEDE�
NDQ�SHUXEDKDQ�GLQGLQJ�SHPEXOXK�DUWHUL�PHODOXL�
SUROLIHUDVL�VHO�RWRW�SRORV�GDQ�DNDQ�PHQLQJNDWNDQ�
LQIODPDVL�� 3HUNHPEDQJDQ� UHVSRQ� LQIODPDVL� DNDQ�
VHPDNLQ� PHQLQJNDWNDQ� SURGXNVL� 526� ROHK�
IDJRVLWRVLV��+DO� WHUVHEXW�PHUXSDNDQ� WDKDS� DZDO�
WHUMDGLQ\D�DWHURVNOHURVLV�3DQWK��3DXGHO��	�3DUDMXOL��
������
� 7DKDS� DZDO� DWHURVNOHURVLV� LQL� GDSDW� GLFHJDK�
PHQJJXQDNDQ�VHQ\DZD�DQWLRNVLGDQ�DWDX�VXDWX�]DW�
\DQJ� GDSDW� PHOLQGXQJL� PROHNXO� WDUJHW� GDUL�
VHUDQJDQ�526��7XEXK�VHVXQJJXKQ\D�PHQJKDVLO�
NDQ� VHQ\DZD� DQWLRNVLGDQ� HQGRJHQ� VHSHUWL� 62'�
� ���*S[� � ���6XSHUR[LGH�'LVPXWDVH *OXWDWLRQ� SHUR[LGDVH
GDQ� \DQJ�EHUSHUDQ�PHQMDJD�IXQJVL�HQGRWHO�FDWDODVH�
SHPEXOXK� GDUDK� GDUL� VHUDQJDQ� UDGLNDO� EHEDV��
1DPXQ� WXEXK� PDQXVLD� PHPSXQ\DL� FDGDQJDQ�
DQWLRNVLGDQ� GDODP� MXPODK� WHUEDWDV�� VHKLQJJD�
GDODP� NHDGDDQ� VWUHV� RNVLGD �� GLPDQD�WLI
NHPDPSXDQ� WXEXK� XQWXN� PHQDQJNDO� UDGLNDO�
EHEDV� OHELK� NHFLO� GLEDQGLQJNDQ� MXPODK� UDGLNDO�
EHEDV�\DQJ�DGD��WXEXK�DNDQ�PHPEXWXKNDQ�DVXSDQ�
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DQWLRNVLGDQ� GDUL� OXDU� �DQWLRNVLGDQ� HNVRJHQ���
$QWLRNVLGDQ� HNVRJHQ� GDSDW� EHUDVDO� GDUL� DODPL�
PDXSXQ�VLQWHWLN��$QWLRNVLGDQ�VLQWHWLN�GLODSRUNDQ�
PHPLOLNL�HIHN�VDPSLQJ�EHUVLIDW�KHSDWRWRNVLN�GDQ�
NDUVLQRJHQHVLV��.HNKDZDWLUDQ�HIHN�VDPSLQJ�GDUL�
DQWLRNVLGDQ�VLQWHWLN�LQL�PHQ\HEDENDQ�SHPDQIDDW�
DQ�DQWLRNVLGDQ�DODPL�PHQMDGL�VDODK�VDWX�DOWHUQDWLI �
\DQJ�VDQJDW�GLEXWXKNDQ�NDUHQD�OHELK�HIHNWLI �GDQ�
NXUDQJ�WRNVLN�
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)HQRO��)ODYRQRLG��GDQ�$NWLYLWDV�$QWLRNVLGDQ�.XOLW�%DWDQJ�3XODL�� 5�%U�$OVWRQLD�VFKRODULV�
�=XUDLGD��6XOLVWL\DQL��'RQGLQ�6DMXWKL��	�,UPD�+HUDZDWL�6XSDUWR�

WHUJDQWXQJ� SDGD� MXPODK� JXJXV� KLGURNVL� SDGD�
VWUXNWXU� PROHNXOHUQ\D�� $GDQ\D� NHWHUNDLWDQ�
DQWDUD� VWUXNWXU� VHQ\DZD� IODYRQRLG� GDQ� IHQRO�
GHQJDQ� DNWLYLWDVQ\D� VHEDJDL� DQWLRNVLGDQ� VHEDJDL�
GDVDU� GLODNXNDQQ\D� SHQHOLWLDQ� LQL�� 3HQHOLWLDQ� LQL�
EHUWXMXDQ�PHQJHWDKXL�NRQWULEXVL�OLQHDU�NDQGXQJ�
DQ� WRWDO� IHQRO�� WRWDO� IODYRQRLG�� GDQ� SRWHQVL�
DNWLYLWDV�DQWLRNVLGDQ�NXOLW�EDWDQJ�SXODL�

,,���%$+$1�'$1�0(72'(

$��%DKDQ�GDQ�$ODW

� %DKDQ�XWDPD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�
LQL� \DLWX� VLPSOLVLD� NXOLW� EDWDQJ� SXODL� EHUXNXUDQ�
��� PHVK� \DQJ� GLSHUROHK� GDUL� &,)25� �&HQWHU�
,QWHUQDWLRQDO� )RUHVW� 5HVHDUFK��� %RJRU�� %DKDQ�
XWDPD� ODLQ� \DQJ� GLJXQDNDQ� \DLWX� NXHUVHWLQ��
'33+� �����GLSKHQ\O���SLFU\OK\GUD]\O��� GDQ�
DVDP� JDODW�� %DKDQ� ODLQ� \DQJ� GLJXQDNDQ� \DLWX�
HWDQRO�� DVDP� DVHWDW� JODVLDO� ���� $O&O � �����

+&O� ����� KHNVDPHWLOWHWUDPLQ� �+07�� ������
DVHWRQ�� HWLO� DVHWDW�� SHUHDNVL� IROLQ� &LRFDOWHX�� GDQ�
1D &2 �� �

� $ODW� XWDPD� \DQJ� GLJXQDNDQ� \DLWX� QHUDFD�
DQDOLWLN� 6FDOH� $1'� *5����� VHULHV�� +,7$&+,�
89�9,6� 6SHNWURIRWRPHWHU� 8����� %58.(5��
GDQ�(32&+�0LFURSODWH�6SHFWURSKRWRPHWHU��$ODW�DODW�
SHQGXNXQJ� \DQJ� GLJXQDNDQ� \DLWX� DODW�DODW� JHODV��
SHQGLQJLQ�WHJDN��PLFURSLSHW�7KHUPR�6FLHQWLILF����
�O�� ���� �O�� GDQ� ����� �O�� PLFURSODWH� )DOFRQ�� GDQ�
VRQLNDWRU�%5$1621�%�����

%��0HWRGH�3HQHOLWLDQ

��� 6DPSHO� GDQ� SUHSDUDVL� HNVWUDN� �6ZDVWLUDWX��

�����

� .XOLW� EDWDQJ� SXODL� GLNHULQJNDQ� GDODP� RYHQ�
SDGD�VXKX��� &�KLQJJD�PHQFDSDL�NDGDU�DLU������

R

GDQ� GLJLOLQJ� GHQJDQ� � KLQJJD� EHUKDPPHU� PLOO �
�XNXUDQ����PHVKEHQWXN�VHUEXN�VLPSOLVLD ��6LPSOLVLD�

NXOLW� EDWDQJ� SXODL� GLHNVWUDNVL� VHFDUD� PDVHUDVL�
GHQJDQ � �������� HWDQRO� ��� � 0DVHUDVL� GLODNXNDQ�
VHODPD� � MDP VHKLQJJD�GLSHUROHK��� �� GDQ�GLVDULQJ�
ILOWUDWQ\D�� )LOWUDW� GLSHNDWNDQ� GHQJDQ� HYDSRUDWRU�
SDGD� VXKX� �� & GLSHUROHK� HNVWUDN�

R
� VHKLQJJD�

�NDVDU� HWDQRO� NXOLW� EDWDQJ� SXODL� 3HQJJXQDDQ�
R

VXKX��� &�SDGD� HYDSRUDWRU� MXJD�GLODNXNDQ�ROHK�
/XVLDQD�� ���� � 0DGLKD�� 5XND\DGL�� 	�� �� GDQ
1RUKD\DWL ����� ��� �

��� $QDOLVLV�7RWDO�)HQRO��3XUQDPD�������

� 6HEDQ\DN����PJ�HNVWUDN�GLODUXWNDQ�GDODP����
P/� HWDQRO� ����� 'XD� PO� ODUXWDQ� WHUVHEXW�
GLPDVXNNDQ�NH�WDEXQJ�UHDNVL�ODOX�GLWDPEDKNDQ���
PO� DTXDELGHVW�� GDQ� ���� PO� SHUHDNVL� )ROLQ�
&LRFDOWHDX� ���� ODOX� GLNRFRN� GHQJDQ� YRUWHNV��
&DPSXUDQ� WHUVHEXW�GLLQNXEDVL� SDGD� VXKX� UXDQJ�
VHODPD� ��PHQLW� ODOX� GLWDPEDKNDQ� ��PO�1D &2 �� �

����GLDGXN��NHPXGLDQ�GLLQNXEDVL�SDGD�VXKX�UXDQJ�
VHODPD� ��� PHQLW�� $EVRUEDQ� ODUXWDQ� GLXNXU�
PHQJJXQDNDQ� VSHNWURIRWRPHWHU� SDGD� SDQMDQJ�
JHORPEDQJ�����QP��6WDQGDU�\DQJ�GLJXQDNDQ�\DLWX�
DVDP�JDODW�GHQJDQ�EHUEDJDL�NRQVHQWUDVL� ���������
����GDQ����¬J�PO��
� 3HQHWDSDQ�NDGDU�IHQRO�PHQJJXQDNDQ�SHUHDNVL�
)ROLQ�&LRFDOWHDX� EHUGDVDUNDQ� NHNXDWDQ�
PHUHGXNVL� GDUL� JXJXV� KLGURNVL� IHQRO�� 6HQ\DZD�
IHQRO� PHUHGXNVL� IRVIRPROLEGDW� IRVIRWXQJVWDW�
PHPEHQWXN�PROLEGHQXP�EHUZDUQD�ELUX��+XDQJ��
2X��	�3ULRU���������

��� $QDOLVLV�WRWDO�IODYRQRLG��3XUQDPD�������

� 6HEDQ\DN� ���� J� HNVWUDN�� �� PO� KHNVDPHWLO�
WHWUDDPLQ��+07�����������PO�DVHWRQ��GDQ���PO�
+&O� ���� GLPDVXNNDQ� NH� ODEX� (UOHQPH\HU�
����PO�� &DPSXUDQ� WHUVHEXW� GLKLGUROLVLV� GHQJDQ�
FDUD�GLUHIOXNV�SDGD�VXKX�����&�VHODPD����PHQLW��
)LOWUDW�KDVLO�KLGUROLVLV�GLVDULQJ�GHQJDQ�NHUWDV�VDULQJ�
NH� ODEX� WDNDU� ���� PO� ODOX� GLWDPEDKNDQ� DVHWRQ�
VDPSDL�WHUD��6HEDQ\DN����PO�ODUXWDQ�ILOWUDW�����PO�
DLU�����PO�HWLO�DVHWDW�GLPDVXNNDQ�NH�FRURQJ�SLVDK��
&DLUDQ�\DQJ�EHUDGD�GL�ODSLVDQ�DWDV�GLPDVXNNDQ�NH�
ODEX�WDNDU����PO��3HQJHUMDDQ�GLODNXNDQ�VHEDQ\DN���
NDOL�GHQJDQ�SHODUXW�\DQJ�VDPD�NH�FRURQJ�SLVDK��
6HEDQ\DN� ��� PO� GDUL� ODEX� WDNDU� WHUVHEXW�
GLPDVXNNDQ�NH�ODEX�WDNDU����PO�ODOX�GLWDPEDKNDQ�
��PO�$O&O ����GDQ�DVDP�DVHWDW�JODVLDO����VDPSDL���

WHUD��/DUXWDQ�WHUVHEXW�GLLQNXEDVL�SDGD�VXKX�UXDQJ�
VHODPD����PHQLW��$EVRUEDQ�ODUXWDQ�GLXNXU�GHQJDQ�
PHQJJXQDNDQ� VSHNWURIRWRPHWHU� SDGD� SDQMDQJ�
JHORPEDQJ�����QP��6WDQGDU�\DQJ�GLJXQDNDQ�\DLWX�
NXHUVHWLQ�GHQJDQ�EHUEDJDL�NRQVHQWUDVL���������������
������GDQ����¬J�PO��

� 0HWRGH� NRORULPHWUL� GLJXQDNDQ� SDGD�
SHQJXNXUDQ�WRWDO�IODYRQRLG�\DQJ�GLGDVDUNDQ�SDGD�
SHPEHQWXNDQ� UHDNVL� NRPSOHNV� DQWDUD� IODYRQRLG�
GHQJDQ�DOXPXQLXP�NORULGD��$O&O ���/DUXWDQ�$O&O �� �

DNDQ�PHPEHQWXN� NRPSOHNV� \DQJ� VWDELO� GHQJDQ�
JXJXV�NHWR�&��GDQ�JXJXV�KLGURNVLO�GDUL�&��DWDX�&��
SDGD�IODYRQ�GDQ�IODYRQRO��8PDU��������



���

��� $QDOLVLV�DNWLYLWDV�DQWLRNVLGDQ�GHQJDQ�PHWRGH�
'33+� �$UDQGD�� /RSH]�� $UUR\R�� *DU]D�� 	�
7RUUHV��������

� (NVWUDN� NDVDU� NXOLW� EDWDQJ� SXODL� GLODUXWNDQ�
GDODP�HWDQRO�����GHQJDQ�NRQVHQWUDVL�����������
����� ���� GDQ� ��� ¬J�PO�� 6HEDQ\DN� ���� ¬O� GDUL�
PDVLQJ�PDVLQJ�NRQVHQWUDVL�GLPDVXNNDQ�NH�GDODP�
ZHOO� SDGD� PLFURSODWH�� ODOX� GLWDPEDKNDQ� ���� ¬O�
'33+� ���� ¬0�� 6HEDQ\DN� ���� ¬O� HWDQRO�
GLPDVXNNDQ� NH� GDODP� VXPXU� VHEDJDL� EODQNR��
.XHUVHWLQ� GLJXQDNDQ� VHEDJDL� NRQWURO� SRVLWLI �
GHQJDQ� NRQVHQWUDVL� ��� ����� ������ ����� GDQ� �����
¬J�PO��6HODQMXWQ\D��GLLQNXEDVL�SDGD�VXKX�UXDQJ�
GDODP� NHDGDDQ� JHODS� VHODPD� ���PHQLW�� 6HUDSDQ�
GLXNXU�GHQJDQ�PHQJJXQDNDQ�PLFURSODWH�UHDGHU�SDGD�
SDQMDQJ�JHORPEDQJ�����QP�

�
,,,��+$6,/�'$1�3(0%$+$6$1

$��5HQGHPHQ�(NVWUDN

� 5HQGHPHQ� \DQJ� GLKDVLONDQ� GDUL� HNVWUDN� NXOLW�
EDWDQJ� SXODL� GHQJDQ� SHODUXW� HWDQRO� ���� \DLWX�
� �������������5HQGHPHQ�WHUVHEXW�PHQXQMXNNDQ��
NRPSRQHQ� DNWLI � \DQJ� EHUKDVLO� WHUHNVWUDNVL��
(NVWUDNVL�EHUWXMXDQ�PHPLVDKNDQ�NRPSRQHQ�DNWLI �
VHSHUWL� PHWDEROLW� VHNXQGHU� GDUL� VXDWX� WDQDPDQ�
PHQJJXQDNDQ� SHODUXW� WHUWHQWX�� 1LODL� UHQGHPHQ�
\DQJ�GLSHUROHK�SDGD�SHQHOLWLDQ�LQL�WLGDN�EHUEHGD�
MDXK�GHQJDQ�SHQHOLWLDQ�6ZDVWLUDWX��������VHEHVDU�
������� �+DVLO�UHQGHPHQ�GDSDW�GLSHQJDUXKL�ROHK�
EHEHUDSD� IDNWRU� DQWDUD� ODLQ� YDULHWDV� � WDQDPDQ�� �
XPXU��WDQDPDQ���SURVHV��SHPHOLKDUDDQ��WDQDPDQ��

IDNWRU���OLQJNXQJDQ���WHPSDW���WXPEXK���WDQDPDQ����
MXJD���SURVHV���SDQHQ ���VHUWD���SURVHV�SHQJRODKDQ���
WDQDPDQ��WHUVHEXW���$\XQGD��������
� 3HPLOLKDQ� PHWRGH� PDVHUDVL� SDGD� HNVWUDNVL�
NDUHQD�PXGDK� GLODNXNDQ� GDQ� GDSDW� PHOLQGXQJL�
VHQ\DZD�VHQ\DZD� \DQJ� WLGDN� WDKDQ� WHUKDGDS�
SDQDV��(WDQRO�GLJXQDNDQ�VHEDJDL�SHODUXW�HNVWUDNVL�
NDUHQD� HWDQRO� PHUXSDNDQ� SHODUXW� \DQJ� EHUVLIDW�
VHPL�SRODU�GHQJDQ�LQGHNV�NHSRODUDQ�VHEHVDU�����
VHKLQJJD�PDPSX�PHQJHNVWUDNVL�VHQ\DZD�GHQJDQ�
NHSRODUDQ�\DQJ�OHELK�EHUDJDP��7RUUHV��9HODVTXH]��
	�%ULWR�$ULDV�� �������0HQXUXW� 'DL�	�0XPSHU�
��������HWDQRO�PHUXSDNDQ�SHODUXW�\DQJ�EDLN�XQWXN�
PHQJHNVWUDNVL�VHQ\DZD�SROLIHQRO�GDQ�SHODUXW�\DQJ�
DPDQ�XQWXN�REDW�REDWDQ��6HODLQ� LWX�� HWDQRO� MXJD�
PHPLOLNL�NHPDPSXDQ�\DQJ�EDLN�GDODP�PHQHPEXV�
GLQGLQJ� VHO� VHKLQJJD� OHELK� PXGDK� GDODP�
PHQJHNVWUDNVL� PHWDEROLW� VHNXQGHU� �7LZDUL��
.XPDU��.DXU��.DXU��	�.DXU���������

%��7RWDO�)HQRO�GDQ�7RWDO�)ODYRQRLG�

� $QDOLVLV�LQL�EHUWXMXDQ�PHQHQWXNDQ�NDGDU�WRWDO�
IHQRO� GDQ� WRWDO� IODYRQRLG� GDODP� HNVWUDN� \DQJ�
GLSHUROHK� GDUL� SHUVDPDDQ� NXUYD� VWDQGDU��
.RQVHQWUDVL� DVDP� JDODW� WHUKDGDS� GDWD� DEVRUEDQ�
PHQJKDVLONDQ�SHUVDPDDQ�JDULV�NXUYD�VWDQGDU�\� �

��
������[� ²� ������� GHQJDQ� QLODL� 5  � �������
�*DPEDU�����'DUL�SHUVDPDDQ� WHUVHEXW�GLSHUROHK�
NDGDU� WRWDO� IHQRO� VHEHVDU� ������ PJ� *$(�J�
HNVWUDN��6HPHQWDUD�NDGDU�WRWDO�IODYRQRLG�VHEHVDU�
�����PJ�4(�J�HNVWUDN�GLSHUROHK�GDUL�SHUVDPDDQ�
NXUYD� VWDQGDU� NXHUVHWLQ� \�  � ������[� �� �������

��
GHQJDQ�QLODL�5  ���������*DPEDU�����.DGDU�WRWDO�

�
�D�� ��E��

*DPEDU����.XUYD�VWDQGDU�D��DVDP�JDODW��E��NXHUVHWLQ
'JHVSF����4UBOEBSE�DVSWF�PG�B
�HBMMJD�BDJE�C
�RVFSDFUJO

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����6HSWHPEHU��������������

$VDP�JDODW��(BMMJD�BDJE
 .XHUVHWLQ��2VFSDFUJO�
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IHQRO�\DQJ�GLSHUROHK�OHELK�EHVDU�GDUL�SDGD�NDGDU�
WRWDO� IODYRQRLGQ\D� NDUHQD� IODYRQRLG�PHUXSDNDQ�
JRORQJDQ�GDUL�VHQ\DZD�IHQRO��(NVWUDN�NXOLW�EDWDQJ�
SXODL� PHPLOLNL� NDGDU� WRWDO� IHQRO� GDQ� WRWDO�
IODYRQRLG�\DQJ�WLGDN�EHUEHGD�MDXK�GHQJDQ�HNVWUDN�
GDXQ�SXODL�GDUL�SHQHOLWLDQ� �3XUQDPD��������\DLWX�
������ PJ� *$(�J� HNVWUDN� GDQ� ����� PJ� 4(�J�
HNVWUDN�
� 3HQHOLWLDQ� 5DPDFKDQGUD�� $VKDM\RWKL�� 	� 5DL�
������� PHQ\DWDNDQ� NDGDU� WRWDO� IHQRO� GDQ�
IODYRQRLG� HNVWUDN� PHWDQRO� NXOLW� EDWDQJ� SXODL�
EHUWXUXW�WXUXW� ������ PJ� *$(�J� HNVWUDN� GDQ�
�� ��� PJ� 4(�J� HNVWUDN�� 'KUXWL�� %KDYLND�� 	��
0HRQLV� ������ MXJD� PHPEXNWLNDQ� NDGDU� WRWDO��
IHQRO� GDQ� IODYRQRLG� SDGD� HNVWUDN� DLU� PDVLQJ�
PDVLQJ��� ���PJ�*$(�J�HNVWUDN�GDQ��� ���PJ�� �
4(�J� HNVWUDN�� VHGDQJNDQ� HNVWUDN� PHWDQROQ\D�
PHPLOLNL� NDGDU� PDVLQJ�PDVLQJ� ��� PJ� *$(�J�
HNVWUDN�GDQ�������PJ�4(�J�HNVWUDN��.DGDU�WRWDO�
IHQRO� SDGD� SHQHOLWLDQ� LQL� OHELK� WLQJJL� GDULSDGD�
SHQHOLWLDQ�5DPDFKDQGUD�HW�DO���������GDQ�'KUXWL�HW�
DO����������QDPXQ�NDGDU�WRWDO�IODYRQRLGQ\D�OHELK�
UHQGDK�� 3HUEHGDDQ� NDGDU� WRWDO� IHQRO� GDQ� WRWDO�
IODYRQRLG�GLVHEDENDQ�SHUEHGDDQ�WHPSDW�WXPEXK�
WDQDPDQ�\DLWX�,QGRQHVLD�SDGD�SHQHOLWLDQ�LQL��GDQ�
,QGLD�SDGD�SHQHOLWLDQ�5DPDFKDQGUD�HW�DO����������
GDQ� 'KUXWL�HW�DO�� ��������0HQXUXW�%RUJHV�HW�DO��
�������� IDNWRU� OLQJNXQJDQ� VHSHUWL� NRPSRVLVL�
WDQDK�� VXKX�� FXUDK�KXMDQ��GDQ� UDGLDVL�XOWUDYLROHW�
GDSDW� PHPSHQJDUXKL� NRQVHQWUDVL� NRPSRQHQ�
IHQRO� WHUPDVXN� IODYRQRLG�� 6HODLQ� LWX�� SHODUXW�
PHUXSDNDQ� IDNWRU�SHQWLQJ�GDODP�PHQJHNVWUDNVL�
NRPSRQHQ� IHQROLN� GDQ� IODYRQRLG�� )ODYRQRLG�

WHUGLVWULEXVL� VHFDUD� OXDV� SDGD� MDULQJDQ� WDQDPDQ�
GDODP� EHQWXN� JOLNRVLGD� \DQJ� EHUVLIDW� SRODU�
�.KRGGDPL�� :LONHV�� 	� 5REHUWV�� ������� 2OHK�
NDUHQD� LWX�� PHWDQRO� GDQ� DLU� \DQJ� EHUVLIDW� OHELK�
SRODU�PDPSX�PHQJHNVWUDNVL�NRPSRQHQ�IODYRQRLG�
OHELK� EDLN� GDUL� SDGD� HWDQRO� \DQJ� PHUXSDNDQ�
SHODUXW�HNVWUDNVL�SDGD�SHQHOLWLDQ�LQL�

&��$NWLYLWDV�DQWLRNVLGDQ

� (NVWUDN�NDVDU�NXOLW�EDWDQJ�SXODL�SDGD�SHQJXMLDQ�
DQWLRNVLGDQ�GLODUXWNDQ�GDODP�HWDQRO�����GHQJDQ�
NRQVHQWUDVL� ����� ����� ����� ���� GDQ� ��� ¬J�PO��
$QDOLVLV� LQL� EHUWXMXDQ� PHQHQWXNDQ� QLODL� SHUVHQ�
SHQDQJNDSDQ� DWDX� LQKLELWLRQ� FRQFHQWUDWLRQ� �,& ��� �

HNVWUDN�WHUKDGDS�UDGLNDO�'33+��,& PHUXSDNDQ����

NRQVHQWUDVL� VDPSHO� \DQJ� GLEXWXKNDQ� XQWXN�
PHQJKDPEDW� ���� DNWLYLWDV� '33+� �0RO\QHX[��
�������*DPEDU���PHQXQMXNNDQ�NXUYD�KXEXQJDQ�
DQWDUD� NRQVHQWUDVL� HNVWUDN� WHUKDGDS� SHUVHQ�
SHQDQJNDSDQ�� %HUGDVDUNDQ� NXUYD� WHUVHEXW�
GLSHUROHK�QLODL�,& �GDUL�HNVWUDN�NXOLW�EDWDQJ�SXODL���

VHEHVDU� ������� �J�PO�� VHGDQJNDQ� NXHUVHWLQ�
VHEDJDL�NRQWURO�SRVLWLIQ\D�PHPLOLNL�QLODL�,& ��������

�J�PO�� 1LODL� ,& � EHUEDQGLQJ� WHUEDOLN� GHQJDQ���

DNWLYLWDV�DQWLRNVLGDQQ\D��6HPDNLQ�NHFLO�QLODL�,& ���
Q\D��PDND�DNWLYLWDV�DQWLRNVLGDQQ\D�VHPDNLQ�NXDW��
+DO� LQL�PHQXQMXNNDQ� EDKZD� NXHUVHWLQ�PHPLOLNL�
DNWLYLWDV�DQWLRNVLGDQ�����NDOL�OHELK�NXDW�GDUL�SDGD�
HNVWUDN�NXOLW�EDWDQJ�SXODL�
� 1LODL� ,& � \DQJ� GLSHUROHK� SDGD� SHQHOLWLDQ� LQL���

OHELK� UHQGDK�GDUL� SDGD� SHQHOLWLDQ� 5DPDFKDQGUD�
HW� DO�� ������� \DQJ� PHQ\HEXWNDQ� EDKZD� HNVWUDN�

)HQRO��)ODYRQRLG��GDQ�$NWLYLWDV�$QWLRNVLGDQ�.XOLW�%DWDQJ�3XODL�� 5�%U�$OVWRQLD�VFKRODULV�
�=XUDLGD��6XOLVWL\DQL��'RQGLQ�6DMXWKL��	�,UPD�+HUDZDWL�6XSDUWR�

*DPEDU����.XUYD� NRQVHQWUDVL� ��J�PO�� WHUKDGDS� SHUVHQ� SHQDQJNDSDQ� GDUL� D�� NXHUVHWLQ�� E��
SXODL�

'JHVSF����$PODFOUSBUJPO�DVSWF�	�H�NM
�PO�JOIJCJUJPO�QFSDFOUBHF�PG�B
�RVFSDFUJO�C
�"MTUPOJB�TDIPMBSJT�
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PHWDQRO�NXOLW�EDWDQJ�SXODL�PDPSX�PHQJKDPEDW�
����'33+�SDGD�NRQVHQWUDVL������J�P ��+DO�LQL�O
PHQXQMXNNDQ�EDKZD�HNVWUDN�HWDQRO�NXOLW�EDWDQJ�
SDGD�SHQHOLWLDQ�LQL�PHPLOLNL�DNWLYLWDV�DQWLRNVLGDQ�
\DQJ�OHELK�NXDW��1DPXQ��QLODL�,& �GDUL�SHQHOLWLDQ���

LQL� OHELK� WLQJJL� GDUL� SDGD� SHQHOLWLDQ� �3XUQDPD��
������\DQJ�PHQJXML�HNVWUDN�HWDQRO�����GDXQ SXODL��
VHEHVDU��� ����J�P ��+DO�WHUVHEXW�PHQJLQGLNDVL� O �
NDQ� EDKZD� GDXQ� SXODL� PHPLOLNL� DNWLYLWDV�
DQWLRNVLGDQ� \DQJ� OHELK� EDLN� GDUL� SDGD� NXOLW�
EDWDQJQ\D��$GDSXQ�WRWDO�IODYRQRLG�GDQ�WRWDO�IHQRO�
GDUL� HNVWUDN� HWDQRO� GDXQ� SXODL� PDVLQJ�PDVLQJ�
�� ��� PJ� *$(�J� HNVWUDN� GDQ� � ��� PJ� 4(�J�� �
HNVWUDN��3XUQDPD��������
� 3HUEHGDDQ�DNWLYLWDV�DQWLRNVLGDQ�\DQJ�GLSHUROHK�
GLSHQJDUXKL� ROHK� NDGDU� WRWDO� IHQRO� GDQ� WRWDO�
IODYRQRLGQ\D�� 6HQ\DZD� IHQRO� GDQ� IODYRQRLG�
PHPLOLNL� NRQWULEXVL� OLQLHU� WHUKDGDS� DNWLYLWDV�
DQWLRNVLGDQ�� VHKLQJJD� VHPDNLQ� WLQJJL� NDGDUQ\D�
PDND� VHPDNLQ� EDLN� SXOD� DQWLRNVLGDQQ\D�
�*KDVHP]DGHK�	�*KDVHP]DGHK�� ������� .DGDU�
WRWDO�IHQROLN�\DQJ�WLQJJL�SDGD�HNVWUDN�NXOLW�EDWDQJ�
SXODL� GLGXJD� PHPLOLNL� SHUDQ� SHQWLQJ� VHEDJDL�
DQWLRNVLGDQ��6HODLQ�IODYRQRLG��NRPSRQHQ�IHQROLN�
ODLQQ\D�VHSHUWL�WDQLQ�GLNHWDKXL�PHPLOLNL�DNWLYLWDV�
DQWLRNVLGDQ� �$PDURZLF]�� ������ 6D[HQD�� 6D[HQD��
1HPD�� 6LQJK�� 	� *XSWD�� ������� 6HODLQ� LWX��
PHWDEROLW� VHNXQGHU� ODLQ� SDGD� NXOLW� EDWDQJ� SXODL�
VHSHUWL� DONDORLG� GDQ� WHUSHQRLG� \DQJ� GLODSRUNDQ�
ROHK� $QWRQ\� HW� DO�� ������� MXJD� EHUNRQWULEXVL�
VHEDJDL�DQWLRNVLGDQ��+DO� LQL�GLQ\DWDNDQ�ROHK�$O�
-DEHU��$ZDDG��	�0RVHV��������EDKZD�NRPSRQHQ�
IHQROLN��IODYRQRLG�GDQ�WDQLQ���DONDORLG��WHUSHQRLG��
GDQ�NRPSRQHQ� VXOIXU�RUJDQLN�EHUSHUDQ� VHEDJDL�
DQWLRNVLGDQ�DODPL�

� $NWLYLWDV�DQWLRNVLGDQ�WLGDN�VHODOX�GLNRUHODVLNDQ�
GHQJDQ� NDGDU� IHQRO� PDXSXQ� IODYRQRLG�� +DO� LQL�
GDSDW� GLVHEDENDQ� DGDQ\D� EHEHUDSD� IDNWRU�
VHSHUWL�SHUEHGDDQ�NRPSRQHQ�DNWLI �SDGD�WDQDPDQ��
HIHN� VLQHUJLV� DWDXSXQ� HIHN� DQWDJRQLV� DQWDUD�
NRPSRQHQ� DNWLI � \DQJ� WHUNDQGXQJ�� NRQGLVL�
SHQHOLWLDQ�� GDQ� PHWRGH� \DQJ� GLJXQDNDQ� GDSDW�
PHPSHQJDUXKL� DNWLYLWDV� DQWLRNVLGDQ� SDGD�
WDQDPDQ� �(O�*HQJDLKL�� (OOD�� (PDG�� 6KDODE\��	�
'RKD��������
� 0HWRGH�'33+�GLSLOLK�SDGD�SHQJXMLDQ�DNWLYLWDV�
DQWLRNVLGDQ� LQL� NDUHQD� PHPLOLNL� SURVHGXU� \DQJ�
PXGDK� GDQ� FHSDW� XQWXN� PHQJHYDOXDVL� DNWLYLWDV�
SHQDQJNDSDQ� UDGLNDO� GDUL� DQWLRNVLGDQ� QRQ�
HQ]LPDWLN�� 5DGLNDO� '33+� PHUXSDNDQ� UDGLNDO�
\DQJ�VWDELO�GDQ�PHPLOLNL�VHUDSDQ�PDNVLPXP�SDGD�
SDQMDQJ�JHORPEDQJ�����QP��3ULQVLS�SHQJXMLDQQ\D�
\DLWX�DGDQ\D�WUDQVIHU�HOHNWURQ�GDQ�WUDQVIHU�DWRP�
KLGURJHQ� DQWDUD� DQWLRNVLGDQ� GHQJDQ� UDGLNDO�
'33+��VHKLQJJD�'33+��'LIHQLO�3LNULO�+LGUD]LO��
DNDQ� WHUHGXNVL� PHQMDGL� '33+�+� �GLIHQLO� SLNULO�
KLGUD]LQ��GDQ�WHUMDGL�SHUXEDKDQ�ZDUQD�GDUL�XQJX�
PHQMDGL�NXQLQJ��,TEDO��6DOLP��	�/LP��������/LDQJ�
	�.LWWV��������
� .DQGXQJDQ�IHQRO�NXOLW�EDWDQJ�SXODL����������
����� PJ� *$(�J� HNVWUDN�� SDGD� SHQHOLWLDQ� LQL�
WHUPDVXN� VHGDQJ NDQGXQJDQ��� VHGDQJNDQ�
IODYRQRLGQ\D� ������ �� ����� PJ� 4(�� J� HNVWUDN��
WHUJRORQJ� VHGLNLW GLEDQGLQJNDQ� GHQJDQ�� DSDELOD�
EHEHUDSD�SHQHOLWLDQ�\DQJ� ODLQ�GHQJDQ�VDPSHO�XML�
EDJLDQ� �� 7 ��NXOLW�EDWDQJ %HULNXW�DGDODK� DEHO� \DQJ�
PHUDQJNXP�KDVLO�SHQHOLWLDQ�NDQGXQJDQ�IHQRO�GDQ�
IODYRQRLG� GDUL� NXOLW� EDWDQJ� EHEHUDSD� WDQDPDQ�
VHEDJDL�SHUEDQGLQJDQQ\D�

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����6HSWHPEHU��������������

(NVWUDN�.XOLW�%DWDQJ�
�%DUN�([WUDFW��

7RWDO �)HQRO �
�3KHQRO�7RWDO� �PJ�*$(�J� �

7RWDO�)ODYRQRLG �
�)ODYRQRLGV�7RWDO� �PJ�4(�J� �

�7HUPLQDOLD�FDWDSSD� ������������ � ������������ �
�*RQLRWKDODPXV�YHOXWLQXV� ������������ � ������������ �

�0RULQJD�ROHLIHUD� ������������ � ������������ �
�2UR[\OXP�LQGLFXP� ����������� � ����� �

$FDFLD �DWD[DFDQWKD ����������� �����������
� � � �

.HWHUDQJDQ��UHPDUNV������5DMHVK��3RWW\��	�6UHHOHNVKP\������������,TEDO�HW�DO�������������$EGXONDGLU��=DZDZL��	�-DKDQ���������
���6DPDWKD��6K\DPVXQGDUDFKDU\��6ULQLYDV��	�6ZDP\������������$PRXVVD��6DQQL��	�/DJQLND�������

7DEHO����5DQJNXPDQ�KDVLO�SHQHOLWLDQ�NDQGXQJDQ�IHQRO�GDQ�IODYRQRLG�NXOLW�EDWDQJ�SRKRQ
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$��.HVLPSXODQ

� (NVWUDN�NXOLW�EDWDQJ�SXODL�PHPLOLNL�NDGDU�IHQRO�
VHGDQJ�\DLWX�������PJ�*$(�J�HNVWUDN��VHGDQJNDQ�
NDGDU� IODYRQRLGQ\D� VHGLNLW� \DLWX������PJ�4(�J�
HNVWUDN�� 1LODL� ,& HNVWUDN� NXOLW� EDWDQJ� SXODL����

GHQJDQ�PHWRGH�'33+�VHEHVDU���������J�PO�

%��6DUDQ

� 3HQHOLWLDQ�LQL�GDSDW�GLODQMXWNDQ�GHQJDQ�DQDOLVLV�
VHQ\DZD� ILWRNLPLD� GDQ� NDGDU� WRWDO� WDQLQ� VHUWD�
LGHQWLILNDVL� VHQ\DZD� SDGD� HNVWUDN� NXOLW� EDWDQJ�
SXODL�VHKLQJJD�GLNHWDKXL�VHQ\DZD�\DQJ�EHUSHUDQ�
VHEDJDL�DQWLRNVLGDQ��6HODLQ�LWX��SHQHOLWLDQ�LQL�ELVD�
GLMDGLNDQ� GDVDU� XQWXN� SHQHOLWLDQ� VHODQMXWQ\D�
WHQWDQJ� PHNDQLVPH� NHUMD� WHUKDGDS� KDPEDWDQ�
RNVLGDVL� /'/� GDQ� DNXPXODVL� NROHVWHURO� SDGD�
PDNURIDJ�VHFDUD�LQ�YLWUR�

8&$3$1�7(5,0$�.$6,+

� 3HQXOLV�PHQJXFDSNDQ�WHULPD�NDVLK�NHSDGD�'U��
'LPDV� $QGULDQWR�� 0�6L�� DWDV� VDUDQQ\D� GDODP�
SHUVLDSDQ� SHQXOLVDQ� PDQXVNULS� SHQHOLWLDQ� LQL��
7HULPD� NDVLK� MXJD� NHSDGD� 6LWL� .KRGLMDK�� 6�6L��
VHEDJDL�DVLVWHQ�GL�ODERUDWRULXP��

'$)7$5�3867$.$

:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2�����������:RUOG�
KHDOWK�VWDWLVWLF��*HQHYD��&+���:+2�3U�

$EGXONDGLU��$���=DZDZL��'���	�-DKDQ��0����������
'33+� DQWLR[LGDQW� DFWLYLW\�� WRWDO� SKHQROLF�
DQG� WRWDO� IODYRQRLG� FRQWHQW� RI � GLIIHUHQW�
SDUW� RI � 'UXPVWLF� WUHH� �0RULQJD� ROHLIHUD�
/DP����-RXUQDO�RI �&KHPLFDO�DQG�3KDUPDFHXWLFDO�
5HVHDUFK������������������

$O�-DEHU�� 1��� $ZDDG�� $��� 	� 0RVHV�� -�� ��������
5HYLHZ�RQ�VRPH�DQWLR[LGDQW�SODQWV�JURZLQJ�
LQ� $UDE� ZRUOG�� -RXUQDO� RI � 6DXGL� &KHPLFDO�
6RFLHW\�� ���� ��������� GRL�� ���������
M�MVFV�������������

$PDURZLF]��5����������7DQQLQV��7KH�QHZ�QDWXUDO�
DQWLR[LGDQWV"� (XURSHDQ� -RXUQDO� RI � /LSLG�
6FLHQFH� DQG� 7HFKQRORJ\�� ����� ��������� GRL��
��������HMOW�����������

$PRXVVD�� $��� 6DQQL�� $��� 	� /DJQLND�� /�� ��������
$QWLR[LGDQW� DFWLYLW\� DQG� WRWDO� SKHQROLF��
IODYRQRLG�DQG�IODYRQRO�FRQWHQWV�RI �WKH�EDUN�
H[WUDFWV� RI �$FDFLD� DWD[DFDQWKD�� -RXUQDO� RI �
3KDUPDFRJQRV\� DQG� 3K\WRFKHPLVWU\�� ������ ����
����

$QWRQ\��0���0HQRQ��'���-DPHV��-���'HY��/���$UXQ��
. � � � 	 � 7KDQNDPDQ L � � 9� � � � ��� � � �
3K\WRFKHPLFDO� DQDO\VLV� DQG� DQWLR[LGDQW�
DFWLYLW\�RI �$OVWRQLD�VFKRODULV��3KDUPDFRJQRV\�
-RXUQDO����������������GRL����������SM�������
����

$UDQGD�� 5��� /RSH]�� /���$UUR\R�� -���*DU]D�� %���	�
7RUUHV�� 1�� �������� $QWLPLFURELDO� DQG�
DQWLR[LGDQW� DFWLYLWLHV� RI � SODQWV� IURP�
1RUWKHDVW� RI � 0H[LFR�� (YLGHQFH�%DVHG�
&RPSOHPHQWDU\�DQG�$OWHUQDWLYH�0HGLFLQH��������
�����GRL����������HFDP�QHS����

$UXOPR]KL�� 6���0D]XPGHU�� 3��0��� $VKRN�� 3��� 	�
1DUD\DQDQ�� /�� 6�� �������� ,Q� YLWUR�
DQWLR[LGDQW� DQG� IUHH� UDGLFDO� VFDYHQJLQJ�
DFWLYLW\�RI �$OVWRQLD� VFKRODULV�/LQQ��5��%U��
,UDQLDQ�-RXUQDO�RI �3KDUPDFRORJ\�	�7KHUDSHXWLFV��
�����������

$\XQGD�� 5�� ��������$NWLYLWDV� DQWLRNVLGDQ� HNVWUDN�
HWDQRO� GDXQ� VHUDL� �&\PERSRJRQ� FLWUDWXV�� GDQ�
SRWHQVLQ\D� VHEDJDL� SHQFHJDK� RNVLGDVL� OLSLG��
,QVWLWXW�3HUWDQLDQ�%RJRU�

%DQMDUQDKRU��6���	�$UWDQWL��1����������$QWLR[LGDQW�
SURSHUWLHV�RI �IODYRQRLGV��0HGLFDO�-RXUQDO�RI �
,QGRQHVLD������������������GRL����������PML��
Y��L������

%RUJHV��/���$OYHV��6���6DPSDLR��%���&RQFHLFDR��(���
%DUD��0���	�3DXOD��-����������(QYLURQPHQWDO�
IDFWRUV� DIIHFWLQJ� WKH� FRQFHQWUDWLRQ� RI �
SKHQROLF�FRPSRXQGV�LQ�0\UFLD�WRPHQWRVD�
OHDYHV�� %UD]LOLDQ� -RXUQDO� RI � 3KDUPDFRJQRV\��
������� ��������� GRL���������6�����
���;��������������

%UXQHWWL��&���)HUGLQDQGR��0���)LQL��$���3ROODVWUL��6���
	� 7DWWLQL�� 0�� �������� )ODYRQRLGV� DV�
DQ W LR[ LGDQ W V � DQG � GHYH ORSPHQWD O �
UHJXODWRUV�� 5HODWLYH� VLJQLILFDQFH� LQ�
SODQWV� DQG� KXPDQV�� ,QWHUQDWLRQDO� -RXUQDO�
RI � 0ROHFXODU� 6FLHQFHV�� GRL�� ���������
LMPV���������

)HQRO��)ODYRQRLG��GDQ�$NWLYLWDV�$QWLRNVLGDQ�.XOLW�%DWDQJ�3XODL�� 5�%U�$OVWRQLD�VFKRODULV�
�=XUDLGD��6XOLVWL\DQL��'RQGLQ�6DMXWKL��	�,UPD�+HUDZDWL�6XSDUWR�



'DL��-���	�0XPSHU��5��-����������3ODQW�3KHQROLFV��
([WUDFWLRQ�� DQDO\VLV� DQG� WKHLU� DQWLR[LGDQW�
DQG� DQWLFDQFHU� SURSHUWLHV�� 0ROHFXOHV�� ����
����������� GRL�� ��������PROHFXOHV�
���������

'KUXWL�� 0��� %KDYLND�� 3��� 	� 0HRQLV�� 3�� ��������
6WXGLHV�RQ�SK\WRFKHPLFDO�FRQVWLWXHQWV�DQG�
DQWLR[LGDQW� DFWLYLW\� RI � $OVWRQLD� VFKRODULV��
,QWHUQDWLRQDO�-RXUQDO�RI �/LIH�6FLHQFH������������
����

(O�*HQJDLKL��6���(OOD��)���(PDG��0���6KDODE\��(���	�
'RKD�� +�� �������� )RRG� SURFHVVLQJ� 	�
WHFKQRORJ\� DQWLR[LGDQW� DFWLYLW\� RI �
SKHQROLF�FRPSRXQGV�IURP�GLIIHUHQW�JUDSH�
ZDVWHV��-RXUQDO�RI �)RRG�3URFHVVLQJ�	�7HFKQRORJ\��
������ ����� GRL�� ������������������
��������

*KDVHP]DGHK�� $��� 	� *KDVHP]DGHK� 1�� ��������
)ODYRQRLGV� DQG� SKHQROLF� DFLGV�� 5ROH� DQG�
ELRFKHPLFDO�DFWLYLW\� LQ�SODQWV�DQG�KXPDQ��
-RXUQDO� RI � 0HGLFLQDO� 3ODQWV� 5HVHDUFK�� �������
�����������GRL����������-035������

+XDQJ��'���2X�� %��� 	� 3ULRU�� 5�� /�� �������� 7KH�
FKHPLVWU\� EHKLQG� DQWLR[LGDQW� FDSDFLW\�
DVVD\V��-�$JUL�DQG�)RRG�&KHP����������������

,TEDO��(���6DOLP��.��$���	�/LP��/��%��/�� ��������
3K\WRFKHPLFDO� VFUHHQLQJ�� WRWDO� SKHQROLFV�
DQG�DQWLR[LGDQW�DFWLYLWLHV�RI �EDUN�DQG�OHDI �
H[WUDFWV� RI � *RQLRWKDODPXV� YHOXWLQXV� �$LU\�
6KDZ��IURP�%UXQHL�'DUXVVDODP��-RXUQDO�RI �
.LQJ�6DXG�8QLYHUVLW\���6FLHQFH������������������
GRL����������M�MNVXV�������������

.KRGGDPL��$���:LONHV��0��$���	�5REHUWV��7��+��
�������� 7HFKQLTXHV� IRU� DQDO\VLV� RI � SODQW�
SKHQROLF� FRPSRXQGV�� 0ROHFXOHV�� GRL��
��������PROHFXOHV���������

/LDQJ�� 1��� 	� .LWWV�� '�� '�� �������� $QWLR[LGDQW�
SURSHU W\� RI � FRIIHH� FRPSRQHQWV � �
DVVHVVPHQW� RI � PHWKRGV� WKDW� GHILQH�
PHFKDQLVPV�RI �DFWLRQ��0ROHFXOHV������������
������

/XVLDQD�� �������� 3RWHQVL� DQWLRNVLGDVL� HNVWUDN�
HWDQRO�MDPXU�WLUDP�SXWLK��3OHXURWXV�RVWUHDWXV���
-XUQDO�*UDGLHQ�������������������

0DGLKD��,���5XND\DGL��<���	�1RUKD\DWL��+����������
(IIHFWV�RI �H[WUDFWLRQ�FRQGLWLRQV�RQ�\LHOG���

WRWDO� SKHQROLF� FRQWHQWV� DQG� DQWLEDFWHULDO�
DFWLYLW\� RI � PHWKDQROLF� &LQQDPRPXP�
]H\ODQLFXP�%OXPH�OHDYHV�H[WUDFW��,QWHUQDWLRQDO�
)RRG�5HVHDUFK�-RXUQDO�����������������

0RO\QHX[��3����������7KH�XVH�RI �VWDEOH�IUHH�UDGLFDO�
GLSKHQ\OSLFU\O�K\GUD]\O� �'33+�� IRU�
HVWLPDWLQJ�DQWLR[LGDQW�DFWLYLW\��-�6FL�7HFK������
��������

1DWLRQDO� +HDUW� /XQJ� DQG� %ORRG� ,QVWLWXWH��
�1+/%,��� �������� 0RUELGLW\� DQG� PRUWDOLW\��
�����&KDUW� ERRN� RQ� FDUGLRYDVFXODU�� OXQJ�� DQG�
EORRG�GLVHDVH��86��'HSDUWPHQW�RI �+HDOWK�DQG�
+XPDQ�6HUYLFHV�

3DQWK�� 1��� 3DXGHO�� .��� 	� 3DUDMXOL�� .�� ��������
5HDFWLYH�R[\JHQ�VSHFLHV��$�NH\�+DOOPDUN�RI �
FDUGLRYDVFXODU�GLVHDVH��$GYDQFHV�LQ�0HGLFLQH��
������GRL����������������������

3XUQDPD�� 5�� �������� $NWLYLWDV� DQWLRNVLGDQ��
NDQGXQJDQ� WRWDO� IHQRO�� GDQ� IODYRQRLG� OLPD�
WDQDPDQ� KXWDQ� \DQJ� EHUSRWHQVL� VHEDJDL� REDW�
DODPL�� �6NULSVL� 6DUMDQD��� ,QVWLWXW� 3HUWDQLDQ�
%RJRU��

5DMHVK�� %��� 3RWW\�� 9��� 	� 6UHHOHNVKP\�� 6�� ��������
6WXG\� RI � WRWDO� SKHQRO�� IODYRQRLGV�� WDQQLQ�
FRQWHQWV� DQG�SK\WRFKHPLFDO� VFUHHQLQJ�RI �
YDULRXV�FUXGH�H[WUDFWV�RI �7HUPLQDOLD�FDWDSSD�
OHDI��VWHP�EDUN�DQG�IUXLW��,QWHUQDWLRQDO�-RXUQDO�
RI � $SSOLHG� DQG� 3XUH� 6FLHQFH� DQG� $JULFXOWXUH��
��������������

5DPDFKDQGUD��<��/���$VKDM\RWKL��&���	�5DL��6��3��
�������� $QWLR[LGDQW� DFWLYLW\� RI � $OVWRQLD�
VFKRODUVLV� H[WUDFWV� FRQWDLQLQJ� IODYRQRLG�
DQG� SKHQROLF� FRPSRXQGV�� ,QWHUQDWLRQDO�
-RXUQDO� RI � 3KDUPDF\� DQG� 3KDUPDFHXWLFDO�
6FLHQFHV����6833/�������������

6DPDWKD��7���6K\DPVXQGDUDFKDU\��5���6ULQLYDV��3���
	�6ZDP\��1����������4XDQWLILFDWLRQ�RI �WRWDO�
SKHQROLF� DQG� WRWDO� IODYRQRLG� FRQWHQWV� LQ�
H[WUDFWV�RI �2UR[\OXP�LQGLFXP�/��.XU]��$VLDQ�
-RXUQDO�RI �3KDUPDFHXWLFDO�DQG�&OLQLFDO�5HVHDUFK��
��������������

6D[HQD�� 0��� 6D[HQD�� -��� 	� 3UDGKDQ�� $�� ��������
)ODYRQRLGV� DQG� SKHQROLF� DFLGV� DV�
DQWLR[LGDQWV� LQ� SODQWV� DQG� KXPDQ� KHDOWK��
,QWHUQDWLRQDO�-RXUQDO�RI �3KDUPDFHXWLFDO�6FLHQFHV�
5HYLHZ�DQG�5HVHDUFK�����������������

���

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����6HSWHPEHU��������������



6D[HQD��0��� 6D[HQD�� -��� 1HPD�� 5��� 6LQJK��'��� 	�
*XSWD�� $�� �������� 3K\WRFKHPLVWU\� RI �
0HGLFLQDO� 3ODQWV� �� 3UR4XHVW�� -RXUQDO� RI �
3KDUPDFRJQRV\� DQG� 3K\WRFKHPLVWU\�� ������ ����
�����GRL���������������������������B��

6ZDVWLUDWX��&����������,QKLELVL�HNVWUDN�SXODL��$OVWRQLD�
VFKRODULV�� WHUKDGDS� DNWLYLWDV� VLNORRNVLJHQDVH���
VHFDUD� LQ� YLWUR� �6NULSVL� 6DUMDQD��� ,QVWLWXW�
3HUWDQLDQ�%RJRU�

7LZDUL��3���.XPDU��%���.DXU��0���.DXU��*���	�.DXU��
+�� �������� 3K\WRFKHPLFDO� VFUHHQLQJ� DQG�
H[WUDFWLRQ� �� $� UHYLHZ�� ,QWHUQDWLRQDOH�
3KDUPDFHXWLFD�6FLHQFLD���������������

7RUUHV�� /��� 9HODVTXH]�� $��� 	� %ULWR�$ULDV�� 0��
�������� &D�DOJLQDWH� VSKHUHV� EHKDYLRU� LQ�
SUHVHQFH� RI � VRPH� VROYHQWV� DQG� ZDWHU�
VROYHQW�PL[WXUHV��$GYDQFHV� LQ�%LRVFLHQFH� DQG�
%LRWHFKQRORJ\�� ������ ������ GRL�� ��������DEE��
����������

7UHPO�� -��� 	� 6PHMNDO�� .�� �������� )ODYRQRLGV� DV�
SRWHQW� VFDYHQJHUV� RI � K\GUR[\O� UDGLFDOV��
&RPSUHKHQVLYH�5HYLHZV�LQ�)RRG�6FLHQFH�DQG�)RRG�
6DIHW\�� ���� ��������� GRL�� �������������
�����������

8PDU��)����������2SWLPLVDVL�HNVWUDNVL�IODYRQRLG�WRWDO�
GDXQ� MDWL� EHODQGD� �6NULSVL� 6DUMDQD��� ,QVWLWXW�
3HUWDQLDQ�%RJRU�

;X�� '��� /L�� <��� 0HQJ�� ;��� =KRX�� 7��� =KRX�� <���
=KHQJ�� -��� «� /L�� +�� �������� 1DWXUDO�
DQWLR[LGDQWV�LQ�IRRGV�DQG�PHGLFLQDO�SODQWV��
([WUDFWLRQ�� DVVHVVPHQW� DQG� UHVRXUFHV��
,QWHUQDWLRQDO� -RXUQDO� RI � 0ROHFXODU� 6FLHQFHV��
��������������GRL����������LMPV��������

=HQJ��<���'HQJ��0��� /Y��=���	�3HQJ��<�� ��������
(YDOXDWLRQ� RI � DQWLR[LGDQW� DFWLYLWLHV� RI �
H[WUDFWV� IURP� ��� &KLQHVH� HGLEOH� IORZHUV��
6SULQJHU3OXV�� ��� ����� GRL�� �������������
�����������
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)HQRO��)ODYRQRLG��GDQ�$NWLYLWDV�$QWLRNVLGDQ�.XOLW�%DWDQJ�3XODL�� 5�%U�$OVWRQLD�VFKRODULV�
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