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+LMDXDQ� PHUXSDNDQ� SDNDQ� WHUQDN� \DQJ� WHUVHGLD� VHFDUD�

NRQYHQVLRQDO�� +LMDXDQ� GDSDW� EHUDVDO� GDUL� UXPSXW� JDMDK� DWDX�

UXPSXW� ODSDQJDQ�\DQJ�GLEXGLGD\DNDQ��3DGD�VDDW�VHNDUDQJ� LQL�

KLMDXDQ� VXGDK� VDQJDW� EHUNXUDQJ� GL� NDUHQDNDQ� ODKDQ� \DQJ�

WHUVHGLD� KDQ\D� VHGLNLW� VHUWD� WDQDK� \DQJ� NXUDQJ� VXEXU�� +DO�

WHUVHEXW�PHPEXDW�SHWHUQDN�KDUXV�PHPLNLUNDQ�VXPEHU�KLMDXDQ�

ODLQ� XQWXN� SDNDQ� WHUQDN� \DQJ� PHPLOLNL� JL]L� \DQJ� WLQJJL� GDQ�

GLVXNDL� ROHK� WHUQDN�� 6DODK� VDWX� KLMDXDQ� SDNDQ� \DQJ� GDSDW�
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)HUPHQWDVL� PHUXSDNDQ� VXDWX� SURVHV� WHUMDGLQ\D�

SHUXEDKDQ�NLPLD�SDGD�VXDWX�VXEVWUDW�RUJDQLN�PHODOXL�DNWLYLWDV�

HQ]LP� \DQJ� GLKDVLONDQ� ROHK� PLNURRUJDQLVPH�� 1XWULHQ� \DQJ�

SDOLQJ� GLEXWXKNDQ� ROHK�PLNURED� EDLN� XQWXN� WXPEXK�PDXSXQ�

XQWXN� PHQJKDVLONDQ� SURGXN� IHUPHQWDVL� DGDODK� NDUERKLGUDW��

.DUERKLGUDW�PHUXSDNDQ�VXPEHU�NDUERQ�\DQJ�EHUIXQJVL�VHEDJDL�

SHQJKDVLO� HQHUJL�EDJL�PLNURED�� VHGDQJNDQ� QXWULHQ� ODLQ� VHSHUWL�

SURWHLQ� GLEXWXKNDQ� GDODP� MXPODK� OHELK� VHGLNLW� GDULSDGD�

NDUERKLGUDW� �.XVXPD� GNN��� ������� 0HQXUXW� 6XSULKDWLQ� ��������

IHUPHQWDVL�PHUXSDNDQ� VXDWX�SURVHV� SHUXEDKDQ� NLPLD� VXEVWUDW�

NLPLD� RUJDQLN� PHODOXL� DNWLYLWDV� HQ]LP� \DQJ� GLKDVLONDQ� ROHK�

PLNURRUJDQLVPH��%DKDQ�SDNDQ�\DQJ�WHODK�GLIHUPHQWDVL�PHPLOLNL�

NDQGXQJDQ� QLODL� JL]L� \DQJ� OHELK� WLQJJL� GLEDQGLQJNDQ� GHQJDQ�

SDNDQ�\DQJ�EHOXP�GL�IHUPHQWDVL� 

0HQXUXW� 3DVDULEX� �������� WHNQRORJL� IHUPHQWDVL�

PHUXSDNDQ� WHNQRORJL� SHQ\LPSDQDQ� VXEVWUDW� GHQJDQ� FDUD�

PHPELDNNDQ� PLNURRUJDQLVPH� GDQ� PHQDPEDKNDQ� PLQHUDO� NH�

GDODP�VXEVWUDW�GDODP�ZDNWX�GDQ�VXKX�WHUWHQWX��0HQXUXW�%XFNOH�

HW� DO��� ������� ZDODXSXQ� IHUPHQWDVL� ELDVDQ\D� GDSDW�

PHQJDNLEDWNDQ� KLODQJQ\D� NDUERKLGUDW� SDGD� PDNDQDQ��

NHKLODQJDQ� LQL� GDDSDW� GLNRPSHQVDVLNDQ� GHQJDQ� NHXQWXQJDQ�

\DQJ� GLSHUROHK� \DLWX� SURWHLQ�� OHPDN�� GDQ� SROLVDNDULGD� GDSDW�

GLKLGUROLVLV�VHKLQJJD�EDKDQ�\DQJ�VXGDK�GLIHUPHQWDVL�VHULQJ�NDOL�

PHPLOLNL�GD\D�\DQJ�EHVDU��\DLWX�GD\D�FHUQD�\DQJ�WLQJJL��3URVHV�

)$.725�)$.725� 

<$1*�0(03(1*$58+,� 

327(16,�7,7+21,$�6(%$*$,�

3$.$1�7(51$.�580,1$16,$ 



�� 

 

%$% 

� 
 

 

%HUGDVDUNDQ� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� 3D]OD� HW� DO���

�������GHQJDQ�SHUODNXDQ�VHEDJDL�EHULNXW� 

 

$��%��  � 7DQDPDQ�SDLWDQ� \DQJ�GL� IHUPHQWDVL� GHQJDQ�/DFWREDFLOOXV�

EXOJDULFXV�SDGD�GRVLV����GDQ�ODPD�IHUPHQWDVL���KDUL 

$�� %��  � 7DQDPDQ� SDLWDQ� \DJ� GL� IHUPHQWDVL� GHQJDQ� /DFWREDFLOOXV�

EXOJDULFXV�SDGD�GRVLV����GDQ�ODPD�IHUPHQWDVL���KDUL 

$��%��  � 7DQDPDQ�SDLWDQ� \DQJ�GL� IHUPHQWDVL� GHQJDQ�/DFWREDFLOOXV�

EXOJDULFXV�SDGD�GRVLV����GDQ�ODPD�IHUPHQWDVL���KDUL 

$�� %��  � 7DQDPDQ� SDLWDQ� \DQJ� GLIHUPHQWDVL� GHQJDQ� /DFWREDFLOOXV�

EXOJDULFXV�SDGD�GRVLV����GDQ�ODPD�IHUPHQWDVL���KDUL 

$�� %��  � 7DQDPDQ� SDLWDQ� \DQJ� GLIHUPHQWDVL� GHQJDQ� /DFWREDFLOOXV�

EXOJDULFXV�SDGD�GRVLV����GDQ�ODPD�IHUPHQWDVL���KDUL 

$�� %��  � 7DQDPDQ� SDLWDQ� \DQJ� GLIHUPHQWDVL� GHQJDQ� /DFWREDFLOOXV�

EXOJDULFXV�SDGD�GRVLV����GDQ�ODPD�IHUPHQWDVL���KDUL 
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0\R�LQRVLWRO� ������������KHNVDNLVGLKLGURJHQIRVIDW�� VHULQJ�

GLNHQDO�VHEDJDL�DVDP�ILWDW��GDQ�JDUDP�NDWLRQ�FDPSXUDQ�DVDP� ILWDW�

NHGXDQ\D�GLNHQDO�VHEDJDL�$VDP�)LWDW�DGDODK�NHODV�PROHNXO� IRVIRU�

�3��RUJDQLN�\DQJ�OD]LP�GLWHPXNDQ�GL�DODP��WHUXWDPD�SDGD�NDFDQJ�

NDFDQJDQ�� ELML�ELMLDQ�� GDQ� WDQDPDQ� ELML� PLQ\DN� \DQJ� PHUXSDNDQ�

VXPEHU� QXWULVL� SHQWLQJ� EDJL� KHZDQ�� 7DQDPDQ� LQL� PHQJDQGXQJ�

DVDP� ILWDW�� NRPSRQHQ� SHQWLQJ� \DQJ� EHQWXN� JDUDPQ\D�� ILWDW��

PHUXSDNDQ�MHQLV�SHQ\LPSDQDQ�DQKLGUDW�XQWXN�OHELK�GDUL�����WRWDO�

IRVIRU�\DQJ�GLWHPXNDQ�GDODP�VHUHDO�GDQ�NDFDQJ�NDFDQJDQ��'DODP�

HNRVLVWHP�GDUDW��DVDP�ILWDW�GLSURGXNVL�ROHK�WDQDPDQ��WHUEHQWXN�GL�

GDODP�ELML�VHODPD�SURVHV�SHPDWDQJDQ��GDQ�GLDQJJDS�VHEDJDL�EHQWXN�

SHQ\LPSDQDQ� XWDPD� IRVIRU� GDODP� ELML�ELMLDQ� �7XUQHU�� ������ VHUWD�

P\R�LQRVLWRO��IDNWRU�SHUWXPEXKDQ�\DQJ�SHQWLQJ�� 

%DQ\DN� WDQDPDQ� \DQJ� SRWHQVLDO� PHQMDGL� VXPEHU� SDNDQ�

WHUQDN� NKXVXVQ\D� UXPLQDQVLD� DNDQ� WHWDSL� PHPLOLNL� NDQGXQJDQ�

DVDP�ILWDW�\DQJ�WLQJJL��VHKLQJJD�PHPEHULNDQ�EDWDVDQ�XQWXN�WHUQDN�

PHQFHUQD��6HSHUWL�KDOQ\D�WDQDPDQ�7LWKRQLD�GLYHUVLIROLD�\DQJ�GLNHQDO�

VHEDJDL� ´0H[LFDQ� 6XQIORZHUµ�� 7LWKRQLD� GLYHUVLIROLD� PHUXSDNDQ�

WDQDPDQ� \DQJ� XPXP�GLWHPXNDQ� GL� GDHUDK� WURSLV� GDQ� VXEWURSLV��

7DQDPDQ� LQL� WHODK� PHQDULN� SHUKDWLDQ� VHEDJDL� VXPEHU� SDNDQ�

SRWHQVLDO�XQWXN�WHUQDN�UXPLQDQVLD�NDUHQD�NDQGXQJDQ�QXWULVL�\DQJ�

WLQJJL��VHSHUWL�SURWHLQ��VHUDW��GDQ�PLQHUDO��1DPXQ��WDQDPDQ�LQL�MXJD�

PHQJDQGXQJ� ILWDW� \DQJ� GDSDW� PHQJKDPEDW� GD\D� FHUQD� GDQ�

SHQ\HUDSDQ�QXWULVL�ROHK�KHZDQ�UXPLQDQVLD��3D]OD�������� 
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7DQDPDQ� WLWKRQLD� �7LWKRQLD� GLYHUVLIROLD�� \DQJ� GLIHUPHQWDVL�

GHQJDQ�EDNWHUL�/DFWREDFLOOXV�EXOJDULFXV�GLKDUDSNDQ�PDPSX�PHQMDGL�

EDKDQ�SDNDQ� ORNDO�\DQJ�GDSDW�PHPEDQWX�PHPHQXKL�NHNXUDQJDQ�

KLMDXDQ�SDNDQ�WHUQDN��%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�

VHFDUD� LQ�YLWUR� GLGDSDWNDQ� EDKZD� IHUPHQWDVL� WLWKRQLD� �7LWKRQLD�

GLYHUVLIROLD�� GHQJDQ� GRVLV� ��� GDQ� ODPD� IHUPHQWDVL� �� KDUL�

PHQJJXQDNDQ� EDNWHUL� /DFWREDFLOOXV� EXOJDULFXV� PHPEHULNDQ�

SHQJDUXK�WHUEDLN�WHUKDGDS�NHFHUQDDQ�EDKDQ�NHULQJ��EDKDQ�RUJDQLN��

SURWHLQ� NDVDU�� S+� UXPHQ�� 1+�� GDQ� 9)$�� 3HPEHULDQ� WDQDPDQ�

WLWKRQLD�GDSDW�GLLULQJL�GHQJDQ�SHPEHULDQ�NRQVHQWUDW�DJDU�PDPSX��

PHQLQJNDWNDQ�SHUIRUPD�WHUQDN�UXPLQDQVLD 

  

.(6,038/$1� 

'$1�5(.20(1'$6, 
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$GUL]DO�GDQ�0RQWHVTULW����������.RPHUVLDOLVDVL�3DNHW�6LODVH�5DQVXP�

.RPSOLW� %HUEDVLV� /LPEDK� 7HEX� 'HQJDQ� 7HNQRORJL� 9DNXP�

8QWXN� 0HQXQMDQJ� 3URJUDP� 6ZDVHPEDGD� 'DJLQJ� 6DSL�

1DVLRQDO�� /DSRUDQ� 3HQHOLWLDQ� 5DSLG� 7DKXQ� 3HUWDPD��

8QLYHUVLWDV� 

$IUL\DQWL��0�����������)HUPHQWDELOLWDV�GDQ�NHFHUQDDQ�LQ�YLWUR�UDQVXP�

\DQJ�GLEHUL�NXUVLQ�EXQJNLO�ELML� MDUDN�SDJDU��-DWURSKD� FXUFDV�

/���SDGD�WHUQDN�VDSL�GDQ�NHUEDX��6NULSVL�)DNXOWDV�3HWHUQDNDQ��

,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU� 

$PUXOODK�� 0��� %�� ,�� 0RHGD�� 7DPSRHERORQ� 	� %�� :�� 3UDVHW\RQR��

�������� .DMLDQ� SHQJDUXK� SURVHV� IHUPHQWDVL� VHNDP� SDGL�

DPRQLDVL� PHQJJXQDNDQ� $VSHUJLOOXV� QLJHU� WHUKDGDS� VHUDW�

NDVDU�� SURWHLQ� NDVDU�� GDQ� WRWDO� GLJHVWLEOH� QXWULHQWV�� -XUQDO�

3HQJHPEDQJDQ�3HQ\XOXKDQ�3HWHUQDNDQ����������������� 

$QDHPHQH�� '��� 	� )DGXSLQ�� *��� ������ $QWL�QXWULHQW� UHGXFWLRQ� DQG�

QXWULHQW�UHWHQWLRQ�FDSDFLW\�RI�IHUPHQWDWLRQ��JHUPLQDWLRQ��DQG�

FRPELQHG� JHUPLQDWLRQ�IHUPHQWDWLRQ� LQ� OHJXPH� SURFHVVLQJ��

$SSO��)RRG�5HV���������²���'2,����������M�DIUHV������������� 

$QDV�� 6�� GDQ� $QG\�� ������ .DQGXQJDQ� 1')� GDQ� $')� VLODVH�

FDPSXUDQ� MHUDPL� MDJXQJ� �=HD� PD\V�� GHQJDQ� SHQDPEDKDQ�

EHEHUDSD�OHYHO�GDXQ�JDPDO��$JULVLVWHP������������� 

$ULILDWL��$PLQDK��6\HNKIDQL��GDQ�<��1XUDLQL����������8ML�(IHNWLYLWDV�

3HUEDQGLQJDQ� %DKDQ� .RPSRV� 3DLWDQ� �7LWKRQLD� GLYHUVLIROLD���

7XPEXKDQ�3DNX��'U\RSWHULV�ILOL[PDV���GDQ�.RWRUDQ�.DPELQJ�

7HUKDGDS�6HUDSDQ�1�7DQDPDQ�-DJXQJ�3DGD�,QFHSWLVRO��-XUQDO�

7DQDK�GDQ�6XPEHUGD\D�/DKDQ����������������� 

$URUD� 6�3� ������� 3HQFHPDUDQ 0LNURED SDGD 5XPLQDQVLD� *DGMDK 

0DGD 8QLYHUVLW\�3UHVV���<RJ\DNDUWD� 

$VWXWL� $��� $��$OL��� 3�� 6XEXU��� %�� 6DVPLWR�� ������ 7KH� (IIHFW� RI� KLJK�

TXDOLW\� IHHG� VXSSOHPHQW� DGGLWLRQ� RQ� WKH� QXWULHQW�



�� 

 

FRQVXPSWLRQ�DQG�GLJHVW\ELOLW\�RI�HDUO\� ODFWDWLQJ�GDLU\�FRZ��

%XOHWLQ�3HWHUQDNDQ��,661������������������������� 

$VWXWL�� 7��� $NEDU�� 6�$��� 5RILT�� 0�1��� -DPDUXQ�� 1��� +XGD�� 1�� 	�

)XGKROL��$���������$FWLYLW\�RI�FHOOXODVH�DQG�OLJQLQDVH�HQ]\PHV�

LQ�D�ORFDO�ELRDFWLYDWRU�IURP�FDWWOH�DQG�EXIIDOR�UXPHQ�FRQWHQWV��

%LRFDWDO�� $JULF�� %LRWHFKQRO�� ���)HEUXDU\��� �²��� '2,��

��������M�EFDE������������� 

$\H�� 3�$�� ������ &RPSDUDWLYH� QXWULWLYH� YDOXH� RI�0RULQJD� ROHLIHUD��

7LWKRQLD�GLYHUVLIROLD�DQG�JPHOLQD�DUERUHD�OHDI�PHDOV�DQLPDO�

SURGXFWLRQ� DQG� KHDOWK� VFLHQFHV� GHSDUWPHQW�� $PHULFDQ�

-RXUQDO�RI�)RRG�DQG�1XWULWLRQ���������²��� 

$\H��3�$��� ������&RPSDUDWLYH�QXWULWLYH�YDOXH�RI�0RULQJD�ROHLIHUD��

7LWKRQLD�GLYHUVLIROLD��DQG�*PHOLQD�DUERUHD�OHDI�PHDOV��$P��-��

)RRG�1XWU����������²����'2,����������DMIQ���������������� 

%DOZDQL�� ,��� &KDNUDYDUW\�� .��� 	� *DXU�� 6��� ������ 5ROH� RI� SK\WDVH�

SURGXFLQJ� PLFURRUJDQLVPV� WRZDUGV� DJULFXOWXUDO�

VXVWDLQDELOLW\��%LRFDWDO��$JULF��%LRWHFKQRO�����$XJXVW�����²����

'2,����������M�EFDE������������� 

%HUJPH\HU�� +�8��� *DZHKQ�� .��� 	� *UDVVO�� 0��� ������ 0HWKRGV� RI�

(Q]\PDWLF� $QDO\VLV�� ,Q�� %HUJPH\HU�� +�8��� (G��� 9HUODJ�

&KHPLH��:LHQKHLP��9RO�������������� 

%LNDVK�&KDQGUD�%HKHUD��+LPHQGUD�<DGDY�� 6DQWRVK�.XPDU�6LQJK��

%LMD\� .XPDU� 6HWKL�� 5DVKPL� 5DQMDQ� 0LVKUD�� 6RQ\� .XPDUL��

+UXGD\DQDWK�7KDWRL��������$ONDOLQH�SKRVSKDWDVH�DFWLYLW\�RI�D�

SKRVSKDWH� VROXELOL]LQJ� $OFDOLJHQHV� IDHFDOLV�� LVRODWHG� IURP�

0DQJURYH� VRLO�� %LRWHFKQRORJ\� 5HVHDUFK� DQG�

,QQRYDWLRQ�9RO�����������3DJHV� ��������� ,661� �����������

KWWSV���GRL�RUJ���������M�ELRUL������������� 

%RKQ��/���$�6��0H\HU�DQG�6�.��5DVPXVVHQ��������3K\WDWH��LPSDFW�RQ�

HQYLURQPHQW� DQG� KXPDQ� QXWUL�WLRQ�� $� FKDOOHQJH� IRU�

PROHFXODU�EUHHGLQJ��-��=KHMLDQJ�8QLY��6FL��%��������²�����'RL��

���������-]XV�%�������� 



�� 

 

%RKQ� /�� $� 6� 0H\HU DQG 6�.� 5DVPXVVHQ� ������� 3K\WDWH� LPSDFW 

RQ HQYLURQPHQWDQG KXPDQ QXWULWLRQ� $ FKDOOHQJH IRU PROHF

XODU EUHHGLQJ� -� =KHMLDQJ� 8QLY�� 6FL�� %�� ��� ���²����� 'RL��

��������-]XV�%�������� 

%RUD��3���������$QWL�QXWULWLRQDO�IDFWRUV�LQ�IRRGV�DQG�WKHLU�HIIHFWV��-��

$FDG��,QGXVWU��5HV�����������²����� 

%RXUOLRX[��3��DQG�3��3RFKDUW��������1XWULWLRQDO�DQG�KHDOWK�SURSHUWLHV�

RI�\RJXUW��:RUOG�5HYLHZ�RI�1XWULWLRQ�DQG�'LHWHWLFV���������

���� 

%XFNOH��.��$���HW�DO��������,OPX�3DQJDQ��7HUMHPDKDQ�ROHK�+��3XUQRPR�

GDQ�$GLRQR��8QLYHUVLWDV�,QGRQHVLD��-DNDUWD� 

%XFNOH��.��$���5��$��(GZDUV���*��5�)OHHW��GDQ�0��:RRWWRQ�� ��������

,OPX�3DQJDQ��&HWDNDQ�3HUWDPD��3HQHUMHPDK�+DUL�3XUQRPR�

GDQ�$GLRQR��,QGRQHVLD�8QLYHUVLW\�3UHHV��-DNDUWD� 

&KHUQH\��'��-���-��$��3DWWHUVRQ��DQG�5��3��/HPHQDJHU����������,QIOXHQFH�

RI� LQ� VLWX� EDJ� ULQVLQJ� WHFKQLTXH� RQ� GHWHUPLQDWLRQ� RI� GU\�

PDWWHU�GLVDSSHDUDQFH��-��'DLU\�6FL��������²���� 

&KXNZXND�� .�6��� 6�� 2JXQ\HPL�� ,�� )DZROH�� �������� (FRORJLFDO�

GLVWULEXWLRQ�RI�7LWKRQLD�GLYHUVLIROLD��+HPVO���$��*UD\�D�QHZ�

H[RWLF�ZHHG�LQ�1LJHULD��-��%LRO��6FL����������� 

&KXUFK��'��&��������'LJHVWLYH�SK\VLRORJ\�DQG�QXWLWLRQ�RI�UXPLQDQW��

9RO�����2[IRUW�3UHVV��+DO����� 

&KXUFK��'��&��DQG�:��*��3RQG��������'LJHVWLYH�$QLPDO�3K\VLRORJL�

DQG�1XWULWLRQ�� �QG�� 3UHQWLFH�+HOO� D�'HYLVLRQ� RI� 6LPRQ� DQG�

6FKXVWHU�(QJOHZRRG�&OLHI��1HZ�<RUN 

&KX]DHPL�� 6�� �������� $UDK� GDQ� 6DVDUDQ� 3HQHOLWLDQ� 1XWULVL� 6DSL�

3RWRQJ� 'L� ,QGRQHVLD�� 0DNDODK� 'DODP� :RUNVKRS� 6DSL�

3RWRQJ�� 3XVDW� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� 3HWHUQDNDQ�

%RJRU�GDQ�/RND�3HQHOLWLDQ�6DSL�3RWRQJ��0DODQJ�������$SULO�

����� 

&ROHPDQ�� 6�� :�� 	� -�� (�� 0RRUH�� �������� )HHG� TXDOLW\� DQG� DQLPDO�

SHUIRUPDQFH��)LHOG�&URSV�5HV����������� 



�� 

 

&RXOLEDO\�$��.RXDNRX�%��&KHQ�-��������3K\WLF�DFLG�LQ�FHUHDO�JUDLQV��

KHDOW\�RU�KDUPIXO�ZD\V�WR�UHGXFH�SK\WLF�DFLG�LQ�FHUHDO�JUDLQV�

DQG�WKHLU�HIIHFWV�RQ�QXWULWLRQDO�TXDOLW\��$P�-�3ODQW�1XWU�)HUWLO�

7HFKQRO��������� 

&UDPSWRQ��(�:��DQG�/�(��+DUULV��������7KH�8VHV�RI�)HHGVWXIIV�LQ�7KH�

)RUPXODWLRQ�RI�/LYHVWRFNV�5DWLRQ��$SSOLHG�$QLPDO�1XWULWLRQ��

:�+��)UHPDQ�DQG�&R��6DQ�)UDQVLVFR� 

&XSS��&�GDQ�(Q\DUG��������6LJPD·V�1RQ�VSHFLILF�3URWHDVH�$FWLYLW\�

$VVD\� ²� &DVHLQ� DV� D� 6XEVWUDWH�� -RXUQDO� RI� 9LVXDOL]HG�

([SHULPHQWV������������� 

'DYLHV�� 1�7�� 	� 1LJKWLQJDOH�� 5��� ������ 7KH� HIIHFWV� RI� SK\WDWH� RQ�

LQWHVWLQDO�DEVRUSWLRQ�DQG�VHFUHWLRQ�RI�]LQF��DQG�ZKROH�ERG\�

UHWHQWLRQ� RI� =Q�� FRSSHU�� LURQ�� DQG�PDQJDQHVH� LQ� UDWV��%U�� -��

1XWU���������������²�����'2,����������V����������������� 

'DYLHV� +� /� ������� $ &RXUVH 0DQXDO 1XWULWLRQ DQG *URZWK� $XVW

UDOLDQ 9LFHFKDQFHOORUV�&RPPLWWH��0HOERXUQH� 

'H�3DVTXDOH�� ,���3RQWRQLR��(���*REEHWWL��0��	�5L]]HOOR��&�*��� ������

1XWULWLRQDO� DQG� IXQFWLRQDO� HIIHFWV� RI� WKH� ODFWLF� DFLG�EDFWHULD�

IHUPHQWDWLRQ� RQ� JHODWLQL]HG� OHJXPH� IORXUV�� ,QW�� -�� )RRG�

0LFURELRO��������²����'2,����������M�LMIRRGPLFUR������������� 

'HQVWDGOL��9���5RPDUKHLP��$�7���6¡UHQVHQ��0���$KOVWU¡P�	�6NUHGH��

$���������(IIHFWV�RI�GLHWDU\�SK\WLF�DFLG�RQ�GLJHVWLELOLW\�RI�PDLQ�

QXWULHQWV�DQG�PLQHUDO�DEVRUSWLRQ�LQ�PLQN��0XVWHOD�YLVRQ���-��

$QLP�� )HHG� 6FL�� ������� ���²����� '2,��

���������MDIV������������ 

'HVKSDQGH�� 6�� 6��� DQG� 'DPRGDUDQ�6�� �������� (IIHFW� RI� SK\WDWH� RQ�

VROXELOLW\�� DFWLYLW\� DQG� FRQIRUPDWLRQ� RI� WU\SVLQ� DQG�

FK\PRWU\SVLQ�-RXUQDO� RI� )RRG� 6FLHQFH�� ���� ���²� ����GRL��

��������M�����������������WE������[ 

'HVKSDQGH� 6� 6��� DQG� 'DPRGDUDQ�� 6� ������� (IIHFW� RI� SK\WDWH� RQ�

VROXELOLW\�� DFWLYLW\� DQG� FRQIRUPDWLRQ� RI� WU\SVLQ� DQG�

FK\PRWU\SVLQ��-RXUQDO�RI�)RRG�6FLHQFH���������²����� 



�� 

 

'HZL��1��.��6��0XNRGLQLQJVLK�GDQ�&��,��6XWULVQR����������3HQJDUXK�

IHUPHQWDVL�NRPELQDVL�MHUDPL�SDGL�GDQ�MHUDPL�MDJXQJ�GHQJDQ�

DUDV�LVL�UXPHQ�NHUEDX�WHUKDGDS�NHFHUQDDQ�EDKDQ�NHULQJ�GDQ�

EDKDQ�RUJDQLN�VHFDUD�LQ�YLWUR��-��$QLPDO�$JULFXOWXU��������������

²�������� 

'MDMDQHJDUD� $�� ������ /RFDO� OLYHVWRFN� IHHG� UHVRXUFHV�� 'LGDODP��

/LYHVWRFN�,QGXVWULHV�RI�,QGRQHVLD�3ULRUWR�WKH�$VLDQ�)LQDQFLDO�

&ULVLV�� 5$3� 3XEOLFDWLRQ� ��������� %DQJNRN�� )$2� 5HJLRQDO�

2IILFH�IRU$VLD�DQG�WKH�3DFLILF������� 

(O�%DVKLWL��7��$��,��������3URGXFWLRQ�RI�<RJKXUW�E\�/RFDOO\�,VRODWHG�

6WDUWHUV�� 6WUHSWRFRFFXV� WKHUPRSKLOXV� DQG� /DFWREDFLOOXV�

%XOJDULFXV�� 6KRUW� 5HVHDUFK� &RPPXQLFDWLRQ�� -RXUQDO� RI� $O�

$]KDU� 8QLYHUVLW\� ò� *D]D�� 1DWXUDO� 6FLHQFHV� �,&%$6� 6SHFLDO�

,VVXH������������ 

)DUGLD]��6����������)LVLRORJL�)HUPHQWDVL��3$8�3DQJDQ�*L]L��,QVWLWXW�

3HUWDQLDQ�%RJRU��%RJRU� 

)DUGLD]��6����������7HNQRORJL�)HUPHQWDVL��-XUXVDQ�7HNQRORJL�3DQJDQ�

GDQ�*L]L��)DNXOWDV�3HUWDQLDQ��,3%��%RJRU 

)DVX\L��$���'DLUR��)�$���	�,ELWD\R��)���������(QVLOLQJ�ZLOG�VXQIORZHU�

�7LWKRQLD� GLYHUVLIROLD�� OHDYHV� ZLWK� VXJDU� FDQH� PRODVVHV��

/LYHVW��5HV��5XUDO�'HYHORS��������� 

)DVX\L��$�2���'DLUR��)�$�6��DQG�,ELWD\R��)�-���������(QVLOLQJ�ZLOG�VXQ�

IORZHU��7LWKRQLD�GLYHUVLIROLD��OHDYHV�ZLWK�VXJDU�FDQH�PRODVVHV��

/LYHVWRFN� 5HVHDUK� IRU� UXUDO� 'HSHORSPHQW��

KWWS��ZZZ�,UUG�RUJ�,UUG�����IDVX����KWPO� 

)DVX\L��$�2���'DLUR��)�$�6��DQG�,ELWD\R��)�-�������(QVLOLQJ�ZLOG�VXQ�

IORZHU��7LWKRQLD�GLYHUVLIROLD��OHDYHV�ZLWK�VXJDU�FDQH�PRODVVHV��

/LYHVWRFN� 5HVHDUK� IRU� UXUDO� 'HSHORSPHQW��

KWWS��ZZZ�,UUG�RUJ�,UUG�����IDVX����KWP 

)RQGHYLOOD� 0�� %DUULRV 8UGDQHWD� $�� %DOFHOO� -�� &DVWULOOR� &�� �������

 *DV SURGXFWRLQ�IURP�VWUDZ�LQFXEDWHG� LQ�YLWUR�ZLWK�GLIIHUHQW�

OHYHOV�RI�SXULILHG� 



�� 

 

*DUFtD��5���*XWLpUUH]��'���&KRQJR��%���	�*XWLpUUH��2���������)HHGLQJ�

RI�FDWWOH��VKHHS��DQG�JRDWV�ZLWK�7LWKRQLD�GLYHUVLIROLD�LQ�/DWLQ�

$PHULFD�DQG�WKH�&DULEEHDQ��0XOEHUU\��PRULQJD��DQG�WLWKRQLD�

LQ�DQLPDO�IHHG��DQG�RWKHU�XVHV��0DUFK����������� 

*HQHUDO� /DERUDWRU\� 3URVHGXUH�� �������� 'HSDUWHPHQW� RI� 'DLU\�

6FLHQFH��8QLYHUVLW\�RI�:LVFRQVLQ� 

*UHLQHU�� 5��� DQG� .RQLHW]Q\�8�� �������� 3K\WDVH�� ELRFKHPLVWU\��

HQ]\PRORJ\�DQG�FKDUDFWHULVWLFV�UHOHYDQW�WR�DQLPDO�IHHG�XVH��

,Q��0�5��%HGIRUG�DQG�*�*��3DUWULGJH��HGV����(Q]\PHV�LQ�)DUP�

$QLPDO�1XWULWLRQ��QG�(G��86$��&$%,�3XE�������� 

*XSWD�� 5�.��� *DQJROL\D�� 6�6�� 	� 6LQJK�� 1�.��� ������ 5HGXFWLRQ� RI�

SK\WLF�DFLG�DQG�HQKDQFHPHQW�RI�ELRDYDLODEOH�PLFURQXWULHQWV�

LQ� IRRG� JUDLQV�� -�� )RRG� 6FL�� 7HFKQRO�� ������� ���²����� '2,��

��������V���������������\� 

+DNLP�� 1� GDQ� � $JXVWLDQ�� �������� 7LWKRQLD� 8QWXN� 3HUWDQLDQ�

%HUNHODQMXWDQ��3DGDQJ�� 

+DNLP�� 1� GDQ� $JXVWLDQ�� �������� *XOPD� 7LWRQLD� GDQ�

3HPDQIDDWDQQ\D�6HEDJDL�6XPEHU�%DKDQ�2UJDQLN�'DQ�8QVXU�

+DUD� 8QWXN� 7DQDPDQ� +ROWLNXOWXUD�� /DSRUDQ� 3HQHOLWLDQ�

7DKXQ� �� +LEDK� %HUVDLQJ�� 3UR\HN� 3HQLQJNDWDQ� 3HQHOLWLDQ�

3HUJXUXDQ�7LQJJL�'3�0�'LWMHQ�'LNWL��8QDQG��3DGDQJ�����KDO� 

+DNLP�� 1�� �������� .HPXQJNLQDQ� 3HQJJXQDDQ� 7LWKRQLD� �7LWKRQLD�

GLYHUVLIROLD�� 6HEDJDL� 6XPEHU� %DKDQ� 2UJDQLN� 'DQ� 1LWURJHQ��

/DSRUDQ� 3HQHOLWLDQ� 3XVDW� 3HQHOLWLDQ� 3HPDQIDDWDQ� ,SWHN�

1XNOLU��3�LQ��8QDQG��3DGDQJ����+DO� 

+DNLP�� 1�� GDQ� $JXVWLDQ�� ������ *XOPD� 7LWKRQLD� GDQ�

SHPDQIDDWDQQ\D� VHEDJDL� VXPEHU� EDKDQ� RUJDQLN� GDQ� XQVXU�

KDUD�XQWXN�WDQDPDQ�KRUWLNXOWXUD��/DSRUDQ�3HQHOLWLDQ�7DKXQ�

,� +LEDK� %HUVDLQJ� ;,�,�� 3UR\HN� 3HQLQJNDWDQ� 3HQHOLWLDQ�

3HUJXUXD� 7LQJJL� '3�0� 'LWMHQ� 'LNWL�� /HPEDJD� 3HQHOLWLDQ�

8QDQG��3DGDQJ�� 

+DQGD��9���6KDUPD��'���.DXU��$��	�$U\D��6�.���������%LRWHFKQRORJLFDO�

DSSOLFDWLRQV�RI�PLFURELDO�SK\WDVH�DQG�SK\WLF�DFLG�LQ�IRRG�DQG�



�� 

 

IHHG� LQGXVWULHV�� %LRFDWDO�� $JULF�� %LRWHFKQRO�� ���� �²���� '2,��

��������M�EFDE������������� 

+DUILDK�� ������ 1LODL� ,QGHNV� %HEHUDSD� 3DNDQ� +LMDXDQ� 3RWHQVLDO�

8QWXN� 7HUQDN� 'RPED�� 3URVLGGLQJ�� 6HPLQDU� 1DVLRQDO�

7HNQRORJL� 3HWHUQDNDQ� GDQ� YHWHULQHU� ������ 8QLYHUVLWDV�

+DVDQXGGLQ��0DNDVVDU� 

+DUNLQ�� /�� 0�� ������ /LJQLQ� LQ� &KHPLVWU\� DQG� %LRFKHPLVWU\� RI�

+HUEDJH��(G��%\�*���%XWWOH�DQG�5��:��%DLOH\��9RO����$FDGHPLV�

3UHVV��,QF���������� 

+DUWDGL�� +��� 6�� 5HNVRKDGLSURMR�� $�� '�� 7LOOPDQ�� �������� 7DEHO�

.RPSRVLVL� 3DNDQ� 8QWXN� ,QGRQHVLD�� &HWDNDQ� .HHPSDW��

*DGMDK�0DGD�8QLYHUVLW\�3UHVV��<RJ\DNDUWD� 

+DUWDWL��(����������6XSOHPHQWDVL�PLQ\DN�OHPXUX�GDQ�VHQJ�NH�GDODP�

UDQVXP�\DQJ�PHQJDQGXQJ�VLODVH�SRG�NDNDR�GDQ�XUHD�XQWXN�

PHPDFX� SHUWXPEXKDQ� VDSL� KROVWHLQ� MDQWDQ�� 'LVHUWDVL��

3URJUDP�3DVFD�6DUMDQD�,3%��%RJRU� 

+DV��+DPGDQ���$��1DSLUDK�GDQ�$��,QGL��������(IHN�SHQLQJNDWDQ�VHUDW�

NDVDU� GHQJDQ� SHQJJXQDDQ� GDXQ� PXUEHL� GDODP� UDQVXP�

EURLOHU� WHUKDGDS�SHUVHQWDVH�ERERW� VDOXUDQ�SHQFHUQDDQ�� -LWUR�

����� 

+DVKHPL�� 6�0�%��� *KRODPKRVVHLQSRXU�� $�� 	� .KDQHJKDK�� 0�$���

������ )HUPHQWDWLRQ� RI� DFRUQ� GRXJK� E\� /DFWREDFLOOL� VWUDLQV��

3K\WLF�DFLG�GHJUDGDWLRQ�DQG�DQWLR[LGDQW�DFWLYLW\��/:7�)RRG�

6FL��7HFKQRO���²����'2,����������M�OZW������������� 

+HZLWW��'��DQG�+��-��%DQFURIW��������1XWULWLRQDO�YDOXH�RI�\RJXUW��-�

'DLU\�5HV������������� 

+LGD\DW� 1�� 3DGDJD 0� &� GDQ 6XKDUWLQL� ������� 0LNURELRORJL ,QG

XVWUL�<RJ\DNDUWD��&�9�$QGL�2IIVHW��� 

+XPH�� -��'�� ��������)LEUH�GLJHVWLRQ� LQ� WKH� UXPLQDQW�QXWULWLRQ�DQG�

JURZWK��0DQXDO�0HOERXUQH��+HGJH�DQG�%HOO�3W\�/WG 

+XPHU��(ONH�	�=HEHOL��4HQGULP����������3K\WDWH�LQ�IHHG�LQJUHGLHQWV�

DQG�SRWHQWLDOV�IRU�LPSURYLQJ�WKH�XWLOL]DWLRQ�RI�SKRVSKRUXV�LQ�



�� 

 

UXPLQDQW� QXWULWLRQ�� $QLPDO� )HHG� 6FLHQFH� DQG� 7HFKQRORJ\��

��������M�DQLIHHGVFL������������ 

+XWDSHD��-�5����������,QYHQWDULV�7DQDPDQ�2EDW�,QGRQHVLD�,,,��%DGDQ�

3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�.HVHKDWDQ��-DNDUWD� 

+XWDSHD�� -�.��� GNN� ������� ,QYHQWDULV� 7XPEXKDQ� 2EDW� ,QGRQHVLD��

-DNDUWD��%DGDQ�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�.HVHKDWDQ 

,VPDUWR\R�� ������ ,OPX� 1XWULVL� 5XPLQDQVLD�� -XUXVDQ� 1XWULVL� GDQ�

0DNDQDQ� 7HUQDN�� )DNXOWDV� 3HWHUQDNDQ�� 8QLYHUVLWDV�

+DVDQXGLQ��0DNDVDU 

-DHODQL��$���:�*��3LOLDQJ��6XU\DKDGL�GDQ�,��5DKD\X��������+LGUROLVLV�

EXQJNLO� LQWL� VDZLW� �(OODHLV� JXLQHHVLV�� -DFT�� ROHK� NDSDQJ�

7ULFKRGHUPD�UHHVHL�3HQGHJUDGDVL�3ROLVDNDULGD�PDQDQ��$QLPDO�

3URGXFWLRQ�9RO������������²���� 

-DHODQL��$���:�*��3LOLDQJ��6XU\DKDGL�GDQ�,��5DKD\X����������+LGUROLVLV�

EXQJNLO� LQWL� VDZLW� �(OODHLV� JXLQHHVLV�� -DFT�� ROHK� NDSDQJ�

7ULFKRGHUPD� UHHVHL� 3HQGHJUDGDVL� 3ROLVDNDULGD� PDQQDQ��

3URGXNVL�7HUQDN�9RO������������²�����%RJRU� 

-DHODQL��$�� :�*��3LOLDQJ��6XU\DKDGL�GDQ�,��5DKD\X����������+LGUROLVLV�

EXQJNLO� LQWL�

VDZLW �(OODHLV JXLQHHVLV� -DFT� ROHK NDSDQJ 7ULFKRGHUPD UHHV

HL 3HQGHJUDGDVL�3ROLVDNDULGD�PDQQDQ��3URGXNVL�7HUQDN�9RO��

����������²�����%RJRU� 

-DPD�� %��� &�$�� 3DOP�� 5�-�� %XUHVK�� $�� 1LDQJ�� &�� *DFKHQJR�������

7LWKRQLD� GLYHUVLIROLD� DV� D� JUHHQ� PDQXUH� IRU� VRLOIHUWLOLW\�

LPSURYHPHQW�LQ�:HVWHUQ.HQ\D��$�UHYLHZ��$JURIRUHVWU\�6\VW��

������������ 

-DPDUXQ�1��0DUGLDWL�=DLQ��$ULHI�DQG�5RQL�3D]OD��������3RSXODWLRQV�

RI� 5XPHQ� 0LFUREHV� DQG� WKH� ,Q� YLWUR� 'LJHVWLELOLW\� RI�

)HUPHQWHG�2LO� 3DOP�)URQGV� LQ� &RPELQDWLRQ�ZLWK� 7LWKRQLD�

�7LWKRQLD� GLYHUVLIROLD�� DQG� (OHSKDQW� *UDVV� �3HQQLVHWXP�

SXUSXUHXP���3DNLVWDQ�-RXUQDO�RI�1XWULWLRQ��+DO����� 

-DPDUXQ�1��=DLQ�0�� ��������'DVDU� QXWULVL� UXPLQDQVLD�� -DVD� 6XU\D�

3UHVV��SDGDQJ��,QGRQHVLD� 



�� 

 

-DPDUXQ�� 1� GDQ� <�6�� 1XU�� �������� 3HQJDUXK� MXPODK� LQRNXOXP�

$VSHUJLOOXV� 1LJHU� GDQ� ODPD� IHUPHQWDVL� WHUKDGDS� NDGDU� DLU��

SURWHLQ�NDVDU�GDQ�VHUDW�NDVDU�NXOLW�SLVDQJ��-��$NDGHPLND��������

���²��� 

-DPDUXQ�� 1��� (OLKDVULGDV�� 5�� 3D]OD� DQG� )LWUL\DQL�� �������� ,Q�YLWUR�

QXWULHQWV� GLJHVWLELOLW\� RI� WKH� FRPELQDWLRQ� WLWRQLD� �7LWKRQLD�

GLYHUVLIROLD�� DQG� 1DSLHU� JUDVV� �3HQQLVHWXP�

SXUSXUHXP��3URFHHGLQJV�RI� WKH��WK� ,QWHUQDWLRQDO�6HPLQDU�RQ�

7URSLFDO� $QLPDO� 3URGXFWLRQ�� 6HSWHPEHU� ���� ���� ������

<RJ\DNDUWD��,QGRQHVLD� 

-DPDUXQ�� 1��� (OLKDVULGDV��� 5�� 3D]OD� DQG� )LWUL\DQL�� ������ ,Q� 9LWUR�

QXWULHQWV� GLJHVWLELOLW\� RI� WKH� FRPELQDWLRQ� 7LWRQLD� �7LWKRQLD�

GLIHUVLYROLD�� DQG� 1DSLHU� JUDVV� �3HQQLVHWXP� SXUSXUHXP���

3URFHHGLQJV� RI� WKH� �WK� ,QWHUQDWLRQDO� 6HPLQDU� RQ� 7URSLFDO�

$QLPDO� 3URGXFWLRQ�� 6HSWHPEHU� ������� ������ <RJ\DNDUWD��

,QGRQHVLD�� 

-DPDUXQ��1���3D]OD��5���=DLQ��0��	�$ULHI��$���������0LON�TXDOLW\�RI�

(WDZD�FURVVEUHG�GDLU\�JRDWV�IHG�FRPELQDWLRQ�RI�IHUPHQWHG�RLO�

SDOP� IURQGV�� 7LWKRQLD� �7LWKRQLD� GLYHUVLIROLD�� DQG� (OHSKDQW�

*UDVV��3HQQLVHWXP�3XUSXUHXP���-��3K\V���&RQIHU��6HU�����������

�²���'2,���������������������������������� 

-DPDUXQ��1���=DLQ��0���$ULHI�	�3D]OD��5��� ������(IIHFWV�RI� FDOFLXP��

SKRVSKRUXV�� DQG� PDQJDQHVH� VXSSOHPHQWDWLRQ� GXULQJ� RLO�

SDOP� IURQG� IHUPHQWDWLRQ� E\� 3KDQHURFKDHWH� FKU\VRVSRULXP�

RQ�ODFWDVH�DFWLYLW\�DQG�LQ�YLWUR�GLJHVWLELOLW\��3DN��-��1XWU���������

���²�����'2,����������SMQ�������������� 

-DPDUXQ� 1�� (OLKDVULGDV�� 5� 3D]OD DQG )LWUL\DQL� ������� ,Q 9LWUR QX

WULHQWV GLJHVWLELOLW\� RI� WKH� FRPELQDWLRQ� 7LWRQLD� �7LWKRQLD�

GLIHUVLYROLD�� DQG� 1DSLHU�

JUDVV �3HQQLVHWXP SXUSXUHXP�� 3URFHHGLQJV RI WKH �WK ,QWHU

QDWLRQDO 6HPLQDU RQ 7URSLFDO $QLPDO 3URGXFWLRQ� 6HSWHPEHU

 ������ ����� <RJ\DNDUWD��,QGRQHVLD�� 

-HQQLIHU� 9� DQG� 7KLUXQHODNDQGDQ� *�� ������ (Q]\PDWLF� $FWLYLW\� RI�

0DULQH��/DFWREDFLOOXV�6SHFLHV�IURP�6RXWK�(DVW��&RDVW�RI�,QGLD��



�� 

 

,QWHUQDWLRQDO� -RXUQDO� RI� ,QQRYDWLYH� 6FLHQFH�� (QJLQHHULQJ� 	�

7HFKQRORJ\�������������� 

-HRQJ��6���	�/HH��-���������(IIHFWV�RI�VXJDUV�DQG�GHJUDGDWLRQ�SURGXFWV�

GHULYHG� IURP� OLJQRFHOOXORVLF� ELRPDVV� RQ� PDOHLF� DFLG�

SURGXFWLRQ��(QHUJLHV�������²����'2,�����������HQ��������� 

-LQ��/��=���<��:��+R��1��$EGXOODK�DQG�6��-DODOGLQ��������3URELRWLF�LQ�

3RXOWU\��0RGHOV�RI�DFWLRQ��-��:RUOGV�3RXOW��6FL�������������� 

-LQ��/�=���<�:��+R��1��$EGXOODK�DQG�6��-DODOXGLQ����������3URELRWLFV�

LQ�3RXOWU\���0RGHV�RI�$FWLRQ��:RUOGV�3RXOWU\�6FL��-���������������

������ 

-LQ��/�=���<�:��+R��1��$EGXOODK�DQG�6��-DODOXGLQ�� ��������3URELRWLFV�

LQ�3RXOWU\���0RGHV�RI�$FWLRQ��:RUOGV�3RXOWU\�6FL��-���������������

������ 

.�LPXUD��0��������$�VLPSOH�PHWKRG�IRU�HVWLPDWLQJ�HYROXWLRQDU\�UDWH�

RI� EDVH� VXEVWLWXWLRQV� WKURXJK� FRPSDUDWLYH� VWXGLHV� RI�

QXFOHRWLGH� VHTXHQFHV�� -RXUQDO� RI� 0ROHFXODU� (YROXWLRQ�� ����

������� 

.DPDO�� 0�� �������� 1XWULVL� 7HUQDN� ,�5DQJNXPDQ� /DE�0DNDQDQ�

7HUQDN�-XUXVDQ� 1XWULVL� GDQ� 0DNDQDQ� 7HUQDN�� )DNXOWDV�

3HWHUQDNDQ��8*0��<RJ\DNDUWD 

.HQGDOO�� %�� DQG�+RXWHQ��+�9�� �������� 8VLQJ� 7KH�:LOG� 6XQIORZHU�

7LWKRQLD� ,Q� .HQ\D�� IRU� 6RLOV� )HUWLOLW\� DQG� &URS� <LHOG�

,PSURYHPHQW�� 1DLUREL�� ,QWHUQDWLRQDO� &HQWHUIRU� 5HVHDUFK� LQ�

$JURIRUHVWU\� 

.HQGDOO�� &��� &�� /HRQDUGL�� 3�&�� +RIIPDQ� DQG� '�.�� &RPEV�� ������

,QWDNH�DQG�PLON�SURGXFWLRQ�RI�FRZV�IHG�GLHWV�WKDW�GLIIHUHG�LQ�

GLHWDU\� QHXWUDO� GHWHUJHQW� ILEHU� DQG� QHXWUDO� GHWHUJHQW� ILEHU�

GLJHVWLELOLW\��-��'DLU\�6FL������������� 

.KRWD��:���3KROVHQ��6���+LJJV��'��	�&DL��<���������1DWXUDO�ODFWLF�DFLG�

EDFWHULD�SRSXODWLRQ�RI�WURSLFDO�JUDVVHV�DQG�WKHLU�IHUPHQWDWLRQ�

IDFWRU� DQDO\VLV� RI� VLODJH� SUHSDUHG� ZLWK� FHOOXODVH� DQG�

LQRFXODQW�� -�� 'DLU\� 6FL�� �������� ����²������ '2,��

��������MGV������������ 



�� 

 

.LP�� 7�:�� 	� /HL�� ;�*��� ������ $Q� LPSURYHG� PHWKRG� IRU� D� UDSLG�

GHWHUPLQDWLRQ�RI�SK\WDVH�DFWLYLW\�LQ�DQLPDO�IHHG��-��$QLP��6FL��

�����������²������'2,����������������������[� 

.XPDU�� 3L\XVK�	� &KDPROL�� 6KLYDQJL� 	�$JUDZDO�� 6DQMHHY�� ��������

(QKDQFHG�SK\WDVH�SURGXFWLRQ�IURP�$FKURPREDFWHU�VS�3%����

XVLQJ� ZKHDW� EUDQ� DV� VXEVWUDWH�� 3URVSHFWLYH� DSSOLFDWLRQ� IRU�

DQLPDO�IHHG��%LRWHFKQRORJ\�SURJUHVV��������������EWSU������ 

.XPDU�� 6��� 6WHFKHU�� *��� /L�� 0��� .Q\D]�� &��� GDQ� 7DPXUD�� .�� ������

0(*$�;��0ROHFXODU�(YROXWLRQDU\�*HQHWLFV�$QDO\VLV� DFURVV�

FRPSXWLQJ�SODWIRUPV��0ROHFXODU�%LRORJ\�DQG�(YROXWLRQ������

��������� 

.XVQDQGDU��)��������.LPLD�3DQJDQ��.RPSRQHQ�0DNUR��'LDQ�5DN\DW��

-DNDUWD� 

.XVXPD��$��3���6��&KX]DHPL�GDQ�0DVKXGL����������3HQJDUXK�ODPD�

ZDNWX� IHUPHQWDVL� OLPEDK� EXDK� QDQDV� �$QDQDV� FRPRVXV� /��

0HUU�� WHUKDGDS� ��� NXDOLWDV� ILVLN� GDQ� NDQGXQJDQ� QXWULHQ�

PHQJJXQDNDQ�$VSHUJLOOXV�QLJHU��-XUQDO�1XWULVL�7HUQDN�7URSLV��

��������� 

.XVXPD��&�$���.�6��:LFDNVRQR�GDQ�%��3UDVHW\D����������-XUQDO�7DQDK�

GDQ�6XPEHUGD\D�/DKDQ�9RO���1R������������ 

/DQ� *�� 4��� $EGXOODK� 1��� -DODOXGLQ� 6��� +R� <�� :�� 2SWLPL]DWLRQ� RI�

FDUERQ� DQG� QLWURJHQ� VRXUFHV� IRU� SK\WDVH� SURGXFWLRQ� E\�

0LWVXRNHOOD�MDODOXGLQLL��D�QHZ�UXPHQ�EDFWHULDO�VSHFLHV��/HWWHUV�

LQ� $SSOLHG� 0LFURELRORJ\�� ��������������²����� GRL��

��������M���������;������������[� 

/D\GD�� .�� �������� 3HQJDUXK� SHPDNDLDQ� EHUEDJDL� EDKDQ� VXPEHU�

NDUERKLGUDW�GDODP�SHPEXDWDQ�VLODVH�SXFXN�WHEX��6DFFKDUXP�

RIILFLQDUXP��/LQQ��WHUKDGDS�NHFHUQDDQ�%.��%2�GDQ�3.�VHFDUD�

LQ�YLWUR��6NULSVL�)DNXOWDV�3HWHUQDNDQ�8QDQG��3DGDQJ� 

/HVWDUL� '$6�� �������� 3HPDQIDDWDQ� 3DLWDQ� �7LWKRQLD� GLYHUVLIROLD��

VHEDJDL� 3XSXN� 2UJDQLN� SDGD� 7DQDPDQ� .HGHODL�,SWHN�

7DQDPDQ�3DQJDQ������������ 



�� 

 

/LDQJ�� -��� +DQ�� %�=��� 1RXW�� 0�-�5�� 	� +DPHU�� 5�-��� ������ (IIHFWV� RI�

VRDNLQJ��JHUPLQDWLRQ�DQG�IHUPHQWDWLRQ�RQ�SK\WLF�DFLG��WRWDO��

DQG� LQ�YLWUR�VROXEOH�]LQF�LQ�EURZQ�ULFH��)RRG�&KHP����������

���²�����'2,����������M�IRRGFKHP������������� 

/LPVRZWLQ��*��.��<���0��&��%URRPH�DQG�,��%��3RZHOO��������/DFWLF�$FLG�

%DFWHULD��7D[RQRP\��LQ�(QF\FORSHGLD�RI�'DLU\�6FLHQFH��HGLWHG�

E\�+��5RJLQVNL�� -�� )XTXD\�� 3�� )R[��$FDGHPLF� 3UHVV��8QLWHG�

.LQJGRP��3S������������ 

/RSH]�� 6�� �������� ,Q� YLWUR� DQG� LQ� VLWX� WHFKQLTXHV� IRU� HVWLPDWLQJ�

GLJHVWLELOLW\�� 'DODP� -�� 'LMNVWUD�� -�� 0�� )RUEHV�� DQG� -�� )UDQFH�

�(GV��� 4XDQWLWDWLYH� DVSHFW� RI� UXPLQDQW� GLJHVWLRQ� DQG�

PHWDEROLVP�� �QG� (GLWLRQ�� ,6%1� �������������� &$%,�

3XEOLVKLQJ��/RQGRQ��0DMLG�$��$JXVWLQL�7:��5LDQLQJVLK�/����� 

/\QG��/���5��������0LFURELDO�&HOOXORVH�8WLOL]DWLRQ��)XQGDPHQWDOV�DQG�

%LRWHFKQRORJ\�� 0LFURELRORJ\� DQG� 0ROHFXODU� %LRORJ\�

5HYLHZV���������SS����²����� 

0DIWXNKDK��6��	�$EGXOODK��$���������&HOOXODVH�HQ]\PH�SURGXFWLRQ�

IURP� ULFH� VWUDZ� XVLQJ� VROLG� VWDWH� IHUPHQWDWLRQ� DQG� IXQJXV��

$VSHUJLOOXV�1LJHU� ,7%&&�/����0$7(&�:HE�RI�&RQIHU�������

�²���'2,����������PDWHFFRQI�������������� 

0DODND��5��	�/DJD��$��������� ,VRODVL�GDQ�,GHQWLILNDVL�/DFWREDFLOOXV�

EXOJDULFXV� VWUDLQ� URS\� GDUL� \RJKXUW� NRPHUVLDO�� 6DLQV� 	�

7HNQRO����������²���� 

0DUDWKH�6.��9DVKLVWKW�0$��3UDVKDQWK�$��3DUYHHQ�1��&KDNUDERUW\�

6�� 1DLU� 66�� ,VRODWLRQ�� SDUWLDO� SXULILFDWLRQ�� ELRFKHPLFDO�

FKDUDFWHUL]DWLRQ� DQG� GHWHUJHQW� FRPSDWLELOLW\� RI� DONDOLQH�

SURWHDVH� SURGXFHG� E\�%DFLOOXV� VXEWLOLV�� $OFDOLJHQHV� IDHFDOLV�

DQG� 3VHXGRPRQDV� DHUXJLQRVD� REWDLQHG� IURP� VHD� ZDWHU�

VDPSOHV�� -� *HQHW� (QJ� %LRWHFKQRO�� ����� -XQ�������������� GRL��

��������M�MJHE�������������� (SXE� ����� 2FW� ���� 30,'��

����������30&,'��30&�������� 

0DUVHW\R��6XOHQGUH��,�:���0XVWDULQJ�	�3DPXOX��0���������7KH�HIIHFW�

RI� IHUPHQWDWLRQ� ZLWKRXW� RU� ZLWK� ODFWLF� DFLG� EDFWHULD� DQG�
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VWRUDJH� WLPH� RQ� WKH� SK\WLF� DFLG�� LQ� YLWUR� GU\� PDWWHU�

GLJHVWLELOLW\�� DQG� QXWULHQW� FRQWHQWV� RI� ULFH� EUDQ�� -�� 3K\V���

&RQIHU�� 6HU�� ��������� �²��� '2,�� �������������

������������������� 

0DXULFLR�� 5��� &DOVDYDUD�� /�+��� 5LEHLUR�� 5�6��� 3HUHLUD�� /�*��� )UHLWDV��

'�6��� 'RPLQJRV�� 6��� %DUDKRQD�� 5��� 5LYHUD�� -��� &KDUi�� -�� 	�

0XUJXHLWLR�� (��� ������ )HHGLQJ� UXPLQDQWV� XVLQJ� 7LWKRQLD�

GLYHUVLIROLD�DV�IRUDJH��-��'DLU\�9HW��$QLP��5HV�����������²�����

'2,�����������MGYDU��������������� 

0F��'RQDOG��3��5��$��(GZDUGV�DQG�-�)�'��*UHHQ�.DOJK��������$QLPDO�

1XWULWLRQ��7KLUG�(GLWLRQ��/RQGRQ 

0F'RQDOG��3��5���$��(GZDUGV��-��)��'��*UHHQKDOJ�GDQ�&��$��0RUJDQ��

��������$QLPDO�1XWULWLRQ��WK�(GLWLRQ��/RQJPDQ�6FLHQWLILF�DQG�

7HFKQLFDO� &R�� 3XEOLVKHG� LQ� 7KH� 8QLWHG� 6WDWHV� ZLWK� -RKQ�

:LOOH\�DQG�6RQV�,QF��1HZ�<RUN 

0F'RQDOG��3��5���$��(GZDUGV��-��)��'��*UHHQKDOJ�GDQ�&��$��0RUJDQ��

��������$QLPDO�1XWULWLRQ��WK�(GLWLRQ��/RQJPDQ�6FLHQWLILF�DQG�

7HFKQLFDO� &R�� 3XEOLVKHG� LQ� 7KH� 8QLWHG� 6WDWHV� ZLWK� -RKQ�

:LOOH\�DQG�6RQV�,QF��1HZ�<RUN� 

0F'RQDOG��3��5���$��(GZDUGV��-��)��'��*UHHQKDOJK����������1XWULWLRQ��

��WK�(GLWLRQV��1HZ�<RUN�86$� 

0H\HU��/�+��������)RRG�&KHPHVWU\� ,9�&DUERK\GUDW��0RGUHQ�$VLD�

(GLWLRQ���QG��(G��/RQJPDQ��/RQGRQ�DQG�1HZ�<RUN� 

0LUQDZDWL�� $�� 'MXODUGL� DQG� <�� 0DUOLGD�� �������� ,PSURYLQJ� WKH�

TXDOLW\� RI� SDOP� NHWQHO� FDNH� WKURXJK� IHUPHQWDWLRQ� E\�

(XSHQLFLOOLXP�MDYDQLFXP�DV�SRXOWU\�UDWLRQ��3DNLVWDQ�-RXUQDO�

RI�1XWULWLRQ�������������²��� 

0LUQDZDWL�� .RPSLDQJ� ,3� DQG� 6$� /DWLI�� �������� (IIHFW� RI� VXEVWUDW�

FRPSRVLWLRQDQG� LQRFXOXPV� GRVDJH� WR� LPSURYH� TXDOLW\� RI�

SDOP� NHUQHO� FDNH� IHUPHQWHG� E\� $VSHUJLOOXV� QLJHU�� 3DNLVWDQ�

-RXUQDO�RI�1XWULWLRQ����������������� 

0LWWDO� $�� 6LQJK� *�� *R\DO� 9�� <DGDY� $�� $QHMD� .5�� *DXWDP� 6.��

$JJDUZDO� 1.�� �������� ,VRODWLRQ� DQG� ELRFKHPLFDO�
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FKDUDFWHUL]DWLRQ� RI� DFLGR�WKHUPRSKLOLF� H[WUDFHOOXODU� SK\WDVH�

SURGXFLQJ�EDFWHULDO�VWUDLQ�IRU�SRWHQWLDO�DSSOLFDWLRQ�LQ�SRXOWU\�

IHHG��-XQGLVKDSXU�-�0LFURELRO������������� 

0LWWDO��$���6LQJK��*���*R\DO��9���<DGDY��$���$QHMD��.�5���*DXWDP��6�.��

	� $JJDUZDO�� 1�.��� ������ ,VRODWLRQ� DQG� ELRFKHPLFDO�

FKDUDFWHUL]DWLRQ� RI� DFLGR�WKHUPRSKLOLF� H[WUDFHOOXODU� SK\WDVH�

SURGXFLQJ�EDFWHULDO�VWUDLQ�IRU�SRWHQWLDO�DSSOLFDWLRQ�LQ�SRXOWU\�

IHHG��-XQGLVKDSXU�-��0LFURELRO�����������²����� 

0RDQWH��3��-��:��&KDOXSD��7*�-HQNLQV�GDQ�5&�%RVWRQ����������6HEXDK�

0RGHO� XQWXN� 0HQJJDPEDUNDQ� 0HWDEROLVPH� 5XPHQ� GDQ�

3HQ\HUDSDQ� 8VXV� $VDP� /HPDN� 5DQWDL� 3DQMDQJ�� $QLPDVL��

8PSDQ�6&,�7HNQRORJL������������� 

0RKDPHG�� 5DVKD� 0RKDPHG� HW� DO�� �������� ´(IIHFW� RI� /HJXPH�

3URFHVVLQJ� 7UHDWPHQWV� ,QGLYLGXDOO\� RU� LQ� &RPELQDWLRQ� RQ�

7KHLU�3K\WLF�$FLG�&RQWHQW�µ�$IULFDQ�-RXUQDO�RI�)RRG�6FLHQFH�

DQG�7HFKQRORJ\���������²�� 

0RKDPHG�� 5DVKD� 0RKDPHG� HW� DO�� ������ ´(IIHFW� RI� /HJXPH�

3URFHVVLQJ� 7UHDWPHQWV� ,QGLYLGXDOO\� RU� LQ� &RPELQDWLRQ� RQ�

7KHLU�3K\WLF�$FLG�&RQWHQW�µ�$IULFDQ�-RXUQDO�RI�)RRG�6FLHQFH�DQG�

7HFKQRORJ\���������²��� 

0RKDPHG� 5DVKD 0RKDPHG HW DO� ������� ´(IIHFW RI /HJXPH 3URFHVV

LQJ 7UHDWPHQWV ,QGLYLGXDOO\ RU LQ &RPELQDWLRQ RQ 7KHLU 3K\

WLF $FLG &RQWHQW� ´ $IULFDQ� -XUQDO� RI� )RRG� 6FLHQFH� DQG�

7HFKQRORJ\������������� 

0XFKWDGL��'��������9HJHWDEOHV�DV�6RXUFHV�RI�'LHWDU\�)LEHU�WR�3UHYHQW�

'HJHQHUDWLYH� 'LVHDVHV�� 7HNQRORJL� 3DQJDQ� GDQ� *L]L�� )DW� 	�

,3%� 

0XUXJHVDQ�� *�6��� 0�� 6DWKLVKNXPDU�� .�� 6ZDUQLQDWKDQ�� ������

6XSOHPHQWDWLRQ� RI� ZDVWH� WHD� IXQJDO� ELRPDVV� DV� D� GLHWDU\�

LQJUHGLHQ� IRU� EURLOHU� FKLFNHQ�� %LRUHVRXUFH� 7HFKQRORJ\� ����

����������� 

1HOVRQ��1���������$�SKRWRPHWULF�DGDSWDWLRQ�RI�WKH�6RPRJ\L�0HWKRG�

IRU�WKH�GHWHUPLQDWLRQ�RI�JOXFRVH��-��%LRO��&KHP������3D]OD�HW�
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DO��� ������ 6�� $IU�� -�� $QLP�� 6FL�� YRO�� ��� �������� ���²�����'2,��

��������V��������������������� 

15&�� ������ 1XWULWLRQ� 5HJXLUHPHQW� RI� %HHI� &DWWOH�� �WK�� 5HY�� (G��

1DWLRQDO� 

15&����������1XWULHQW�5HTXLUHPHQWV�RI�%HHI�&DWWOH��6HYHQWK�5HYLVHG�

(GLWLRQ��8SGDWH�������6XEFRPPLWWH�RQ�%HHI�&DWWOH�1XWULWLRQ��

&RPPLWWHH�RQ�$QLPDO�1XWULWLRQ��1DWLRQDO�5HVHDUFK�&RXQFLO� 

1XUDLQL�� 0XVOLP�� 0LU]DK� DQG� :L]QD�� ������� 'HWHUPLQDWLRQ� RI�

LQRFXOXP� GRVH� DQG� ROG� IHUPHQWDWLRQ� RI� 7LWKRQLD�

GLYHUVLIROLDSODQWV� ZLWK� $VSHUJLOOXV� ILFXXPDV� IHHG� SURWHLQ�

VRXUFHV� RI� KLJK� FDURWHQRLG�� ,QWHUQDWLRQDO� -RXUQDO� RI�

9HWHULQDU\�6FLHQFHV�DQG�$QLPDO�+XVEDQGU\������������������� 

1XUODLOL�� )��� 6XSDUZL�� 	� 6XWDUGL�� 7�� 5�� �������� )HUPHQWDVL� NXOLW�

VLQJNRQJ��0DQLKRW�8WLOLVVLPD�3RKO��PHQJJXQDNDQ�DVSHUJLOOXV�

QLJHU� SHQJDUXKQ\D� WHUKDGDS� NHFHUQDDQ� EDKDQ� NHULQJ� �NEN��

GDQ� NHFHUQDDQ� EDKDQ� RUJDQLN� �.%2�� VHFDUD� LQ�YLWUR�� -XUQDO�

,OPLDK�3HWHUQDNDQ�����������²���� 

1XUODLOL�� )��� 6XSDUZL�� 	� 6XWDUGL�� 7�� 5�� �������� )HUPHQWDVL� NXOLW�

VLQJNRQJ��0DQLKRW�8WLOLVVLPD�3RKO��PHQJJXQDNDQ�DVSHUJLOOXV�

QLJHU� SHQJDUXKQ\D� WHUKDGDS� NHFHUQDDQ� EDKDQ� NHULQJ� �NEN��

GDQ� NHFHUQDDQ� EDKDQ� RUJDQLN� �.%2�� VHFDUD� LQ�YLWUR�� -XUQDO�

,OPLDK�3HWHUQDNDQ�����������²���� 

2DWZD\��/���9DVDQWKDQ��7���DQG�+HOP��-�$����������3K\WLF�DFLG��)RRG�

5HYLHZV�,QWHUQDWLRQDO������������� 

2GHGLUH�� -�� 	� 2ORLGL�� )��� ������ )HHGLQJ� ZLOG� VXQIORZHU� �7LWKRQLD�

'LYHUVLIROLD�+HPVO���$��*UD\��WR�:HVW�$IULFDQ�'ZDUI�JRDWV�DV�

D� GU\� VHDVRQ� IRUDJH� VXSSOHPHQW��:RUOG� -�� $JULF�� 5HV�� ������

���²�����'2,�����������ZMDU������� 

2NWDYLDQL�� 6�� ������ .DQGXQJDQ� $')� GDQ�1')� -HUDPL� 3DGL� \DQJ�

'LUHQGDP� $LU� /DXW� GHQJDQ� /DPD� 3HUHQGDPDQ� %HUEHGD��

6NULSVL�� )DNXOWDV� 3HWHUQDNDQ�� 8QLYHUVLWDV� +DVDQXGGLQ��

0DNDVVDU� 
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2OXZDVROD��7�$�DQG�)��$��6��'DLUR����������3UR[LPDWH�FRPSRVLWLRQ��

DPLQR� DFLG� SURILOH� DQG� VRPH� DQWL�QXWULHQWV� RI� 7LWKRQLD�

GLYHUVLIROLD� FXW� DW� WZR� GLIIHUHQW� WLPHV�� $IULFDQ� -RXUQDO� RI�

$JULFXOWXUDO�5HVHDUFK��9RO����������SS������������ 

2OXZDVROD��7�$�DQG�)��$��6��'DLUR��������3UR[LPDWH�FRPSRVLWLRQ��DPLQR�

DFLG�SURILOH�DQG�VRPH�DQWL�QXWULHQWV�RI�7LWKRQLD�GLYHUVLIROLD�FXW�DW�

WZR�GLIIHUHQW� WLPHV��$IULFDQ�-RXUQDO�RI�$JULFXOWXUDO�5HVHDUFK��

9RO����������SS������������ 

2UOD�-HQVHQ��6����������7KH�ODFLF�DFLG�EDFWHULD��0HP��$FDG��5R\��6FL��

'HQPDUN�6HFW��������� 

2UVNRY��(�/�DQG�0F'RQDOG����������3URWHLQ�1XWULWLRQ�RQ�5XPLQDQWV��

$FDGHPLF�3UHVV�/LPLWHG��/RQGRQ������� 

3DOODXI��-��DQG�*��5LPEDFK����������(IIHFW�RI�6XSSOH�0HQWDO�3K\WDVH�

RQ� 0LQHUDO� DQG� 7UDFH� (OHPHQWELRDYDLODELOLW\� DQG� +HDY\�

0HWDO�$FFXPXODWLRQLQ�3LJV�:LWK�'LIIHUHQW�7\SH�RI�'LHWV��,Q���

0�%�&RHOKR� DQG� (�7�� .RUQHJD\� �(GV��� 3K\WDVH� ,QDQLPDO�

1XWULWLRQ�DQG�:DVWH�0DQDJHPHQW��$EDVI�5HIHUHQFH�0DQXDO��

(G�.H����%DVI�FRUSRUDWLRQ��+OP���������� 

3DOODXI��-��DQG�*��5LPEDFK��������(IIHFW�RI�6XSSOH�0HQWDO�3K\WDVH�RQ�

0LQHUDO�DQG�7UDFH�(OHPHQWELRDYDLODELOLW\�DQG�+HDY\�0HWDO�

$FFXPXODWLRQLQ�3LJV�:LWK�'LIIHUHQW�7\SH�RI�'LHWV�� ,Q��0�%��

&RHOKR�DQG�(�7��.RUQHJD\��(GV���3K\WDVH�,QDQLPDO�1XWULWLRQ�

DQG�:DVWH�0DQDJHPHQW��$EDVI�5HIHUHQFH�0DQXDO��(G�.H����

%DVI�FRUSRUDWLRQ��+OP���������� 

3DUDNNDVL��$�� �������� ,OPX�0DNDQDQ�7HUQDN�5XPLQDQVLD��&HWDNDQ�

SHUWDPD��3HQHUELW�8QLYHUVLWDV�,QGRQHVLD��-DNDUWD 

3DUDNNDVL�� $�� �������� ,OPX� 1XWULVL� GDQ� 0DNDQDQ� 7HUQDN�

5XPLQDQVLD��-DNDUWD��8QLYHUVLWDV�,QGRQHVLD�3UHVV� 

3DVDULEX�� 7�� �������� 3URGXN� IHUPHQWDVL� OLPEDK� SHUWDQLDQ� VHEDJDL�

EDKDQ�SDNDQ�XQJJDV�GL�,QGRQHVLD��:DUWD]RD���������������� 

3DVDULEX�� 7�� ������ 3URGXN� IHUPHQWDVL� OLPEDK� SHUWDQLDQ� VHEDJDL�

EDKDQ�SDNDQ�XQJJDV�GL�,QGRQHVLD��:DUWD]RD���������������� 
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3D]OD� 5�� -DPDUXQ� 1�� =DLQ� 0�� <DQWL� *�� &KDQGUD� 5+�� 4XDOLW\�

HYDOXDWLRQ�RI�WLWKRQLD��7LWKRQLD�GLYHUVLIROLD��ZLWK�IHUPHQWDWLRQ�

XVLQJ� /DFWREDFLOOXV� SODQWDUXP� DQG� $VSHUJLOOXV� ILFXXP� DW�

GLIIHUHQW� LQFXEDWLRQ� WLPHV�� %LRGLYHUVLWDV� -� RI� %LRORJLFDO��

'LYHUVLW\�����������������������ELRGLY�G������� 

3D]OD��5�� -DPDUXQ�1��<DQWL�*��(OLKDVULGDV� ��������'HJUDGDVL� DVDP�

ILWDW� GDUL� WLWKRQLD� �7LWKRQLD� GLYHUVLIROLD�� GDXQ�GDXQ�

PHQJJXQDNDQ� /DFWREDFLOOXV� EXOJDULFXVSDGD� ZDNWX� IHUPHQWDVL�

\DQJ�EHUEHGD�-�1XWU���������� 

3D]OD��5�� -DPDUXQ��1���=DLQ��0���<DQWL��*��	�&KDQGUD��5��� �����D���

4XDOLW\� HYDOXDWLRQ� RI� WLWKRQLD� �7LWKRQLD� GLYHUVLIROLD�� ZLWK�

IHUPHQWDWLRQ� XVLQJ� /DFWREDFLOOXV� SODQWDUXP� DQG� $VSHUJLOOXV�

ILFXXP� DW� GLIIHUHQW� LQFXEDWLRQ� WLPHV�� %LRGLYHUVLWDV�� �������

����²����� 

3D]OD�� 5�� -DPDUXQ��1��� =DLQ�� 0��� <DQWL�� *�� 	� &KDQGUD�� 5��� ����D��

4XDOLW\� HYDOXDWLRQ� RI� WLWKRQLD� �7LWKRQLD� GLYHUVLIROLD�� ZLWK�

IHUPHQWDWLRQ�XVLQJ�/DFWREDFLOOXV�SODQWDUXP�DQG�$VSHUJLOOXV�

ILFXXP� DW� GLIIHUHQW� LQFXEDWLRQ� WLPHV�� %LRGLYHUVLWDV�� �������

����²������ 

3D]OD�� 5�� �������� (IIHFWV� RI� VXSSOHPHQWDWLRQ� ZLWK� SKRVSKRUXV��

FDOFLXP�DQG�PDQJDQHVH�GXULQJ�RLO�SDOP�IURQG�IHUPHQWDWLRQ�

E\� SKDQHURFKDHWH� FKU\VRVSRULXP� RQ� OLJQLQDVH� HQ]\PH�

DFWLYLW\��%LRGLYHUVLWDV������������²���� 

3D]OD�� 5��� $GUL]DO� DQG� 5�� 6ULDJWXOD�� ������ ,QWDNH�� QXWULHQW�

GLJHVWLELOLW\�DQG�SURGXFWLRQ�SHUIRUPDQFH�RI�SHVLVLU�FDWWOH�IHG�

7LWKRQLD�GLYHUVLIROLD�DQG�FDOOLDQGUD�FDORWK\UVXV�EDVHG�UDWLRQV�

ZLWK�GLIIHUHQW�SURWHLQ�DQG�HQHUJ\�UDWLRV��$GYDQFHV�LQ�$QLPDO�

DQG�9HWHULQDU\�6FLHQFHV������������²��� 

3D]OD�� 5��� -DPDUXQ�� 1��� <DQWL�� *�� 	� 3XWUL�� (�� 0��� ������ ,Q� YLWUR�

HYDOXDWLRQ�RI�IHHG�TXDOLW\�RI�IHUPHQWHG�7LWKRQLD�GLYHUVLIROLD�

ZLWK� /DFWREDFLOOXV� EXOJDULFXV� DQG� 3HUVHD� DPHULFDQD�0LOOHU�

OHDYHV�DV�IRUDJHV�IRU�JRDWV��7URS��$QLP��6FL��-������������²����

'2,����������WDVM�������������� 
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3D]OD��5���1RYLUPDQ�-���GDQ�$ULHI����������/DSRUDQ�.HPDMXDQ�5LVHW�

3XEOLNDVL�%HUHSXWDVL��8QDQG� 

3D]OD��5���<DQWL��*���-DPDUXQ��1���$ULHI��(OLKDVULGDV�	�6XFLWUD��/�6���

�����E��� 'HJUDGDWLRQ� RI� SK\WLF� DFLG� IURP� WLWKRQLD� �7LWKRQLD�

GLYHUVLIROLD�� OHDYHV� XVLQJ� /DFWREDFLOOXV� EXOJDULFXV� DW� GLIIHUHQW�

IHUPHQWDWLRQ� WLPHV�� %LRGLYHUVLWDV�� �������� ����²������ '2,��

���������ELRGLY�G������� 

3D]OD��5���<DQWL��*���-DPDUXQ��1���$ULHI��(OLKDVULGDV�	�6XFLWUD��/�6���

����E�� 'HJUDGDWLRQ� RI� SK\WLF� DFLG� IURP� WLWKRQLD� �7LWKRQLD�

GLYHUVLIROLD��OHDYHV�XVLQJ�/DFWREDFLOOXV�EXOJDULFXV�DW�GLIIHUHQW�

IHUPHQWDWLRQ� WLPHV�� %LRGLYHUVLWDV�� �������� ����²������ '2,��

���������ELRGLY�G������� 

3D]OD��5���<DQWL��*���-DPDUXQ��1���$ULHI��(OLKDVULGDV��	�6XFLWUD��/��6��

�������� 'HJUDGDWLRQ� RI� SK\WLF� DFLG� IURP� WLWKRQLD� �7LWKRQLD�

GLYHUVLIROLD�� OHDYHV� XVLQJ� /DFWREDFLOOXV� EXOJDULFXV� DW� GLIIHUHQW�

IHUPDQWDWLRQ�WLPHV��%LRGLYHUVLWDV�������������������� 

3HDUFH�� /�� DQG� 6�� )OLQW�� ������ 6WUHSWRFRFFXV� WKHUPRSKLOXV�� LQ�

(QF\FORSHGLD� RI� 'DLU\� 6FLHQFH�� HGLWHG� E\� +�� 5RJLQVNL�� -��

)XTXD\��3��)R[��$FDGHPLF�3UHVV��8QLWHG�.LQJGRP��3S�������

����� 

3HUU\��$�(��&XOOLVRQ��5�6��/RZUH\����������)HHGV�DQG�)HHGLQJ���UG�(G�

3UDFWLFH 

3LOLDQJ��:�*����������1XWULVL�0LQHUDO��(GLVL�.H����,QVWLWXW�3HUWDQLDQ�

%RJRU�3UHVV��%RJRU� 

3LQWR��6���:DUWK��-�)�*���1RYLQVNL��&�2��	�6FKPLGW��3���������(IIHFWV�

RI�QDWDP\FLQ�DQG�/DFWREDFLOOXV�EXFKQHUL�RQ�WKH�IHUPHQWDWLYH�

SURFHVV� DQG�DHURELF� VWDELOLW\�RI�PDL]H� VLODJH�� -��$QLP��)HHG�

6FL�� ������� ��²����

KWWSV���GRL�RUJ����������-$)6������������� 

3UDQRWR��<���$QJJUDKLQL��6��	�(IHQGL��=��������(IIHFW�RI�QDWXUDO�DQG�

/DFWREDFLOOXV�SODQWDUXP�IHUPHQWDWLRQ�RQ�LQ�YLWUR�SURWHLQ�DQG�

VWDUFK�GLJHVWLELOLWLHV�RI�VRUJKXP�IORXU��)RRG�%LRVFL�������²����

'2,����������M�IELR������������� 



�� 

 

3UDWLZL��6����������3HQJDUXK�/DPD�)HUPHQWDVL�GDQ�'RVLV�,QRNXOXP�

%DFLOOXV� DPLOROLTXIDFLHQV� 7HUKDGDS�.DQGXQJDQ�1XWULVL� 'DXQ�

3DLWDQ� �7LWKRQLD� GLYHUVLIROLD��� 6NULSVL�� 3DGDQJ� �� 8QLYHUVLWDV�

$QGDODV� 

3UDWLZL�� 6KDILUD�� �������� 3HQJDUXK� /DPD� )HUPHQWDVL� GDQ� 'RVLV�

,QRNXOXP� %DFLOOXV� DP\OROLTXHIDFLHQV� WHUKDGDS� .DQGXQJDQ�

1XWULVL� 'DXQ� SDLWDQ� �7LWKRQLD� GLYHUVLIROLD��� 6NULSVL� )DNXOWDV�

3HWHUQDNDQ�8QLYHUVLWDV�$QGDODV� 

3UDWLZL�� 6KDILUD������� 3HQJDUXK� /DPD� )HUPHQWDVL� 'DQ� 'RVLV�

,QRNXOXP� %DFLOOXV� DP\OROLTXHIDFLHQV� 7HUKDGDS� .DQGXQJDQ�

1XWULVL� 'DXQ� 3DLWDQ� �7LWKRQLD� GLYHUVLIROLD��� 6NULSVL� )DNXOWDV�

3HWHUQDNDQ�8QLYHUVLWDV�$QGDODV� 

3XMDQLQJVLK�� 5�� ������ $NWLYLWDV� HQ]LP� ILWDVH� GDODP� XSD\D�

SHQLQJNDWDQ�NHWHUVHGLDDQ�IRVSRU�SDGD�IHUPHQWDVL�GHGDN�SDGL�

GHQJDQ�FDLUDQ�UXPHQ� 

3XQWLOOR��0���*DJJLRWWL��0���2WHL]D��-�0���%LQHWWL��$���0DVVHUD��$��	�

9LQGHUROD��*���������3RWHQWLDO�RI�ODFWLF�DFLG�EDFWHULD� LVRODWHG�

IURP� GLIIHUHQW� IRUDJHV� DV� VLODJH� LQRFXODQWV� IRU� LPSURYLQJ�

IHUPHQWDWLRQ�TXDOLW\� DQG�DHURELF� VWDELOLW\�� )URQW��0LFURELRO��

���'HFHPEHU����²����'2,����������IPLFE������������� 

3XWUL�� (�0��� =DLQ�� 0��� :DUO\�� /�� 	� +HUPRQ�� +��� ������ (IIHFWV� RI�

UXPHQ�GHJUDGDEOH�WR�XQGHJUDGDEOH� SURWHLQ� UDWLR� LQ�

UXPLQDQW�GLHW�RQ� LQ�YLWUR�GLJHVWLELOLW\�� UXPHQ�IHUPHQWDWLRQ��

DQG�PLFURELDO�SURWHLQ�V\QWKHVLV��9HW��:RUOG������������²�����

'2,�����������9(7:25/'�������������� 

5DKPDGL�� �������� 3DUDPHWHU� PHWDEROLVPH� UXPHQ� LQ�YLWUR� OLPEDK�

NXELV� WHULQVLODVH� SDGD� ODPD� SHPHUDPDQ� EHUEHGD�� 6NULSVL��

)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV�'LSRQHJRUR��6HPDUDQJ 

5DPEHW��9���-�)�8PERK���<��/��5��7XOXQJ���GDQ�<��+��6��.RZHO����������

.HFHUQDDQ� 3URWHLQ� 'DQ� (QHUJL� 5DQVXP� %URLOHU� <DQJ�

0HQJJXQDNDQ� 7HSXQJ�0DQJJRW� �+HUPHWLD� ,OOXFHQV�� 6HEDJDL�

3HQJJDQWL�7HSXQJ�,NDQ��-XUQDO�=RRWHN�9RO�����1R������������ 



�� 

 

5DQJNXWL�� -�� +�� �������� 3URGXNVL� GDQ� .XDOLWDV� 6XVX� .DPELQJ�

3HUDQDNDQ� (WDZDK� �3(�� SDGD� .RQGLVL� 7DWDODNVDQD� \DQJ�

%HUEHGD�'HSDUWHPHQ� ,OPX� 3URGXNVL� GDQ� 7HNQRORJL�

3HWHUQDNDQ��)DNXOWDV�3HWHUQDNDQ��,QVWLWXW�3HUWDQLDQ�%RJRU� 

5DQMKDQ��6��.�DQG�1��+�3DWKDN��������0DQDJHPHQW�DQG�)HHGLQJ�RI�

%XIDOORHV��9LFDV�3XEOLVKLQJ�+DXVH�3XW��/WG��1HZ�'HOKL 

5DQMKDQ�� 6�� .�� ��������$QLPDO�1XWULWLRQ� DQG� )HHGLQJ� 3UDFWLFHV� LQ�

,QGLD��9LNDV�3XEOLVKLQJ�+RXVH�397��/WG��1HZ�'HOKL��%RPED\��

%DQJDORUH�&DOFXWWD�.DPSDU��S�������� 

5DQMKDQ��6��.��������$QLPDO�1XWULWLRQ�DQG�)HHGLQJ�3UDFWLFHV�LQ�,QGLD��

9LNDV� 3XEOLVKLQJ� +RXVH� 397�� /WG�� 1HZ� 'HOKL�� %RPED\��

%DQJDORUH�&DOFXWWD�.DPSDU��S������� 

5DQMKDQ�� 6�� 0�� �������� $QLPDO� QXWULWLRQ� DQG� IHHGLQJ� SUDFWLFH� LQ�

,QGLD���QG�HG��9LNDV�SXEOLVKLQJ�+RXVH�SXW�/WG���1HZ�'HOKL��

33����������� 

5DQMKDQ�� 6�.�� �������� $QLPDO� 1XWULWLRQ� ,Q� 7KH� 7URSLFV�� 9LNDV�

3XEOLVKLQJ�+DXVH�3�DQG�7/WG���1HZ�'HOKL� 

5HDOH��$���.RQLHW]Q\��8���&RSSROD��5���6RUUHQWLQR��(��	�*UHLQHU��5���

������ 7KH� LPSRUWDQFH� RI� ODFWLF� DFLG� EDFWHULD� IRU� SK\WDWH�

GHJUDGDWLRQ�GXULQJ�FHUHDO�GRXJK�IHUPHQWDWLRQ��-��$JULF��)RRG�

&KHP�������������²������'2,����������MI������Q� 

5HGG\��1�5� DQG�0�'� 3LHUVRQ�� ������ 5HGXFWLRQ� LQ�$QWLQXWULWLRQDO�

DQG�7R[LF�&RPSRQHQWV�LQ�3ODQW�)RRGV��$��E\�)HUPHQWDWLRQ��

)RRG�5HVHDUFK�,QWHUQDWLRQDO�����������²��� 

5KHH�� 6�� .��� 	� 3DFN��0�� <��� ������ (IIHFW� RI� HQYLURQPHQWDO� S+� RQ�

IHUPHQWDWLRQ�EDODQFH�RI�/DFWREDFLOOXV�EXOJDULFXV��-��%DFWHULRO��

�����������²�����'2,����������ME�������������������� 

5LEHLUR�� 5�6��� 7HUU\�� 6�$��� 6DFUDPHQWR�� -�3��� 6LOYHLUD�� 6�5�(��� %HQWR��

&�%�3��� 'D� 6LOYD�� (�)��� 0DQWRYDQL�� +�&��� 'D� *DPD�� 0�$�6���

3HUHLUD��/�*�5���7RPLFK��7�5���0DXUtFLR��5�0��	�&KDYHV��$�9���

������7LWKRQLD�GLYHUVLIROLD�DV�D�VXSSOHPHQWDU\�IHHG�IRU�GDLU\�

FRZV�� 3/R6� 21(�� �������� �²���� '2,��

��������MRXUQDO�SRQH��������� 



�� 

 

5LHWO� $-�� 2YHUODQGHU� 0(�� 1\PDQ� $-� DQG� -DFNVRQ� &5�� ������

0LFURELDO�FRPPXQLW\�FRPSRVLWLRQ�DQG�H[WUDFHOOXODU�HQ]\PH�

DFWLYLWLHV� DVVRFLDWHG�ZLWK� -XQFXV� URHPHULDQXV� DQG� 6SDUWLQD�

DOWHUQLIORUD� YHJHWDWHG� VHGLPHQWV� LQ� ORXLVLDQD� VDOWPDUVKHV��

0LFURELDO� (FRORJ\� ������� ���������

KWWSV���GRL�RUJ���������V��������������� 

5LVZDQGL�� /��� 3UL\DQWR�� ,PV\D�� $��� 3DWULFLD�� 1�6��� ������ 1LODL�

.HFHUQDDQ� 1HXWUDO� 'HWHUJHQW� )LEHU� �1')��� $FLG� 'HWHUJHQW�

)LEHU� �$')�� GDQ� +HPLVHOXORVD� SDGD� 5DQVXP� 6DSL� 3RWRQJ�

GHQJDQ�.DQGXQJDQ� /HJXPH� \DQJ�%HUEHGD� 6HFDUD� ,Q� 9LWUR�

GDODP� 3URVLGLQJ�� 6HPLQDU� 1DVLRQDO� /DKDQ� 6XERSWLPDO��

3DOHPEDQJ���������� 

5LVZDQGL��0XKDNND��GDQ�0��/HKDQ��������(YDOXDVL�QLODL�NHFHUQDDQ�

VHUDW� VHFDUD� LQ� YLWUR� UDQVXP� WHUQDN� VDSL� EDOL� \DQJ�

GLVXSOHPHQWDVL� GHQJDQ� SURELRWLN� ELRSOXV�� -XUQDO� 3HWHUQDNDQ�

6ULZLMD\D������������ 

5XVVHO�� -�%��� 0XFN�� 5�(��� GDQ� :HLQPHU�� 3�-�� �������� 4XDQWLWDWLYH�

DQDO\VLV�RI� FHOOXORFH�GHJUDGDWLRQ�DQG�JURZWK�RI� FHOOXORO\WLF�

EDFWHULD�LQ�WKH�UXPHQ��)(06�0LFURELDO�(FRO�������������������� 

6DGHOL�� $�� ������ 3HQJDUXK� &RDWLQJ� 0LQ\DN� 6DZLW� SDGD� 8UHD�

WHUKDGDS�.HFHUQDDQ�%DKDQ�.HULQJ��%DKDQ�2UJDQLN��1HXWUDO�

'HWHUJHQW� )LEHU� �1')�� GDQ� $FLG� 'DWHUJHQW� )LEHU� �$')��

GDODP� 5DQVXP� 'RPED� /RNDO� -DQWDQ�� )DNXOWDV� 3HUWDQLDQ��

8QLYHUVLWDV�VHEHODV�PDUHW��6XUDNDUWD��KDO������ 

6DLG�� (�� *�� ������ 3HQDQJDQDQ� GDQ� 3HPDQIDDWDQ� /LPEDK� .HODSD�

6DZLW��7UXEXV�$JULZLG\D��&HW����8QJDUDQ� 

6DLWRX��1��GDQ�1HL��0��������7KH�QHLJKERU�MRLQLQJ�PHWKRG��$�QHZ�

PHWKRG� IRU� UHFRQVWUXFWLQJ� SK\ORJHQHWLF� WUHHV�� 0ROHFXODU�

%LRORJ\�DQG�(YROXWLRQ������������� 

6DNLQDK�� '�� �������� .DMLDQ� VXSOHPHQWDVL� SURELRWLN� EHUPLQHUDO�

WHUKDGDS�SURGXNVL�9)$��1+���GDQ�NHFHUQDDQ�]DW�PDNDQDQ�

SDGD�GRPED��6NULSVL��)DNXOWDV�3HWHUQDNDQ��,QVWLWXW�3HUWDQLDQ�

%RJRU��%RJRU� 



�� 

 

6DUL�� 3�'��� 3XUL�� :�$��� +DQXP�� '��� ������ 'HOLJQLILNDVL� %DKDQ�

/LJQRVHOXORVD���3HPDQIDDWDQ�/LPEDK�3HUWDQLDQ��4LDUD�0HGLD��

3DVXUXDQ� 

6D\XWL� 1� ������� 5XPLQRORJL� )DNXOWDV 3HWHUQDNDQ� 8QLYHUVLWDV $Q

GDODV� 3DGDQJ 

6FKQHLGHU�� %�+�� DQG� :�3�� )ODWW�� �������� 7KH� (YDOXDWLRQ� RI� )HHGV�

7KURXJK�'LJHVWLELOLW\�([SHULPHQW��7KH�8QLYHUVLW\�RI�*HRUJLD�

3UHVV��1HZ�<RUN������� 

6HOOH�� 3��+��� 5DYLQGUDQ��9��� &DOGZHOO��$���	�%U\GHQ��:��/�� ��������

3K\WDWH� DQG� SK\WDVH�� FRQVHTXHQFHV� IRU� SURWHLQ�

XWLOLVDWLRQ� 1XWULWLRQ�5HVHDUFK�5HYLHZV� ��������������� 

6HOOH�� 3�+�� 	� 5DYLQGUDQ�� 9��� ������ 0LFURELDO� SK\WDVH� LQ� SRXOWU\�

QXWULWLRQ�� $QLP�� )HHG� 6FL�� 7HFKQRO�� �����²���� �²���� '2,��

��������M�DQLIHHGVFL������������� 

6HOOH�� 3�+��� 9�� 5DYLQGUDQ�� 5�$� &DOGZHOO� DQG� :�/� %U\GHQ�� ������

3K\WDWH� DQG� 3K\WDVH�� &RQVHTXHQFHV� IRU� 3URWHLQ�8WLOLVDWLRQ��

�����������²��� 

6HOOH�� 3�+��� 9�� 5DYLQGUDQ�� 5�$�� &DOGZHOO�� DQG�:�� /�� %U\GHQ�������

3K\WDWH� DQG�3K\WDVH��&RQVHTXHQFHV� IRU� 3URWHLQ�8WLOL]DWLRQ��

1XWU�5HV�5HY��������� �������� GRL��

�������������������������� 

6HWL\DQLQJVLK��.�'���0��&KULVWL\DQWR�GDQ�6XWDUQR����������.HFHUQDDQ�

EDKDQ� NHULQJ� GDQ� EDKDQ� RUJDQLN� VHFDUD� LQ� YLWUR� KLMDXDQ�

'HVPRGLXP� FLQHUHXP� SDGD� EHUEDJDL� GRVLV� SXSXN� RUJDQLN�

FDLU�GDQ�MDUDN�WDQDP��$QLPDO�$JULFXOWXUH�-RXUQDO����������²��� 

6HW\DZDQ�� 6�� �������� 3HQJDUXK� NRPSRVLVL� VXEVWUDW�� ODPD� LQNXEDVL�

GDQ� S+� GDODP� SURVHV� LVRODVL� HQ]LP� [\ODQDVH� GHQJDQ�

PHQJJXQDNDQ� PHGLD� MHUDPL� SDGL�� 6NULSVL�� -XUXVDQ� 7HNQLN�

.LPLD�)DNXOWDV�7HNQLN��8QLYHUVLWDV�'LSRQHJRUR��6HPDUDQJ� 

6KDQJ��<�)���&DR��+���0D��<�/���=KDQJ��&���0D��)���:DQJ��&�;���1L��

;�/���/HH��:�-��	�:HL��=�-���������(IIHFW�RI�ODFWLF�DFLG�EDFWHULD�

IHUPHQWDWLRQ�RQ�WDQQLQV�UHPRYDO�LQ�;XDQ�0XJXD�IUXLWV��)RRG�



�� 

 

&KHP�� ����$XJXVW��� ���²����� '2,��

��������M�IRRGFKHP������������� 

6LMDEDW��6DPXHO�%RE�'ROH�������3HQJDUXK�/DPD�)HUPHQWDVL�7LWRQLD�

�7LWKRQLD� GLYHUVLIROLD�� GHQJDQ� /DFWREDFLOOXV� SODQWDUXP�

7HUKDGDS�.HFHUQDDQ�,Q�9LWUR�%.��%2��1')��$')��6HOXORVD��

GDQ� +HPLVHOXORVD� 6HEDJDL� 3DNDQ� 7HUQDN� 5XPLQDQVLD��

6NULSVL��)DNXOWDV�3HWHUQDNDQ��8QLYHUVLWDV�$QGDODV� 

6LOYD��9�0���3XWWL��)�)���:KLWH��3�-��	�5HLV��$��5��GRV��������3K\WLF�DFLG�

DFFXPXODWLRQ� LQ� SODQWV�� %LRV\QWKHVLV�� SDWKZD\� UHJXODWLRQ��

DQG�UROH�LQ�WKH�KXPDQ�GLHW��3ODQW�3K\VLRO��%LRFKHP����������²

�����'2,����������M�SODSK\������������� 

6LQH��<���GNN�� ��������3HUXEDKDQ�.DGDU�9LWDPLQ�GDQ�0LQHUDO�3DGD�

)HUPHQWDVL� 7HPSH� *XGH� �&DMDQXV� FDMDQ� /���� -XUQDO� 6DLQWHN�

/DKDQ�.HULQJ� ,661������������)DNXOWDV�%LRORJL��8QLYHUVLWDV�

*DGMDK�0DGD���<RJ\DNDUWD� 

6LUDLW�� -��� 6LPDQLKXUXN�� .��� 	� 6\DZDO�� 0�� �������� .DUDNWHULVWLN�

0RUIRORJL� �� 3URGXNVL� GDQ�1LODL�1XWULVL� %HEHUDSD� 7DQDPDQ�

3DNDQ�/RNDO�GL�6XPDWHUD�8WDUD���0RUSKRORJ\�&KDUDFWHULVWLF���

3URGXFWLRQ�DQG�1XWULWLYH�9DOXH�RI����6HYHUDO�/RFDO�)RUDJHV�

LQ�1RUWK� 6XPDWHUD� �� \DQJ� KDUXV� GLODNXNDQ� �� VDODK� VDWXQ\D�

PHODOXL�SHQJ�����²���� 

6QHDWK�� 3�� +�� $��� 1�� 6�� 0DLU�� 0�� (�� 6KDUSH� DQG� -�� *�� +ROW�� ������

�+8-+?�9��'4;'2�5,�'HWHUPLQDWLYH�%DFWHULRORJ\��1LQWK�

(GLWLRQ��:LOOLDP�DQG�:LONLQV��%DOWLPRUH� 

6QHDWK��3�+�$���0DLU��1�6���6KDUSH��0�(��	�+ROW��-�*����������%HUJH\·V�

0DQXDO� RI� 6\VWHPDWLF� %DFWHULRORJ\�� YRO�� ��� %DOWLPRUH��

:LOOLDPV�	�:LONLQV� 

6QHDWK��3�+�$���0DLU��1�6���6KDUSH��0�(��	�+ROW��-�*���������%HUJH\·V�

0DQXDO� RI� 6\VWHPDWLF� %DFWHULRORJ\�� �QG� HG�� :LOOLDPV� DQG�

:LONLQV��%DOWLPRUH�� 

6RQGDNK��(�+�%���0�5��:DDQL��-�$�'��.DOHOH��GDQ�6�&��5LPELQJ��������

(YDOXDWLRQ�RI�GU\�PDWWHU�GLJHVWLELOLW\�DQG�RUJDQLF�PDWWHU�RI�LQ�YLWUR�



�� 

 

XQVDWXUDWHG�IDWW\�DFLG�EDVHG�UDWLRQ�RI�UXPLQDQW��,QWHUQDWLRQDO��-��

FXUUHQW�DGY��5HV������������������� 

6WHHO�� &�� -��'DQ� -��+�� 7RUULH�� ������ 3ULQVLS� GDQ�3URVHGXU� 6WDWLVWLN��

-DNDUWD��37��*UDPHGLD��6WHHO��5��*��'��DQG�-��+��7RUULH���������

3ULQVLS� GDQ� 3URVHGXU� 6WDWLVWLND� �3HQGHNDWDQ� %LRPHWULN��

3HQHUMHPDK�%��6XPDQWUL��*UDPHGLD�3XVWDND�8WDPD��-DNDUWD� 

6XGLUPDQ��6XKXEG\��6��'���+DVDQ��6��+���'LODJD��GDQ�.DUGD��,��:��

������ .DQGXQJDQ� 1HXWUDO� 'HWHUJHQW� )LEUH� �1')�� GDQ� $FLG�

'HWHUJHQW�)LEUH� �$')��%DKDQ�3DNDQ�/RNDO�7HUQDN�6DSL�\DQJ�

'LSHOLKDUD� SDGD� .DQGDQJ� .HORPSRN�� -XUQDO� ,OPX� GDQ�

7HNQRORJL�3HWHUQDNDQ�,QGRQHVLD������������� 

6XODLPDQ�� $�� +��� �������� 'DVDU�'DVDU� %LRNRPLD� 8QWXN� 3HUWDQLDQ��

&HWDNDQ���8683UHVV 

6XOLVWLMRZDWL�� 6�$� 	� *XQDZDQ�� '� �������� (IHN� HNVWUDN� GDXQ�

NHPEDQJ� EXODQ� �7LWKRQLD� GLYHUVLIROLD� �+HPVOH\�� $�� *UD\��

WHUKDGDS� FDQGLGD� DOELFDQV� VHUWD� SURILO� NURPDWRJUDILQ\D��

&HUPLQ�'XQLD�.HGRNWHUDQ����������� 

6XQDUOLP��5��6HW\DQWR��+�GDQ�3RHORQJDQ�0DVQLDUL����������3HQJDUXK�

.RPELQDVL� 6WDUWHU� %DNWHUL� /DFWREDFLOOXV� %XOJDULFXV��

6WUHSWRFRFFXV� WKHUPRSKLOOXV� GDQ� /DFWREDFLOOXV� SODQWDUXP�

WHUKDGDS�6LIDW�0XWX�6XVX�)HUPHQWDVL��0DNDODK�GLVDPSDLNDQ�

SDGD�6HPLQDU�1DVLRQDO�7HNQRORJL�3HWHUQDNDQ�GDQ�9HWHULQHU�

���� 

6XQLQJVLK�� 1��� ,EUDKLP�:��� /LDQUGULV� 2��� GDQ� <XOLDQWL� 5��� ��������

.XDOLWDV� )LVLN� 'DQ� 1XWULVL� -HUDPL� 3DGL� )HUPHQWDVL� 3DGD�

%HUEDJDL� 3HQDPEDKDQ� 6WDUWHU�� -XUQDO� 6DLQV� 3HWHUQDNDQ�

,QGRQHVLD�����²���� 

6XSDUMR�� ������ 3HQLQJNDWDQ� .XDOLWDV� 1XWULVL� .XOLW� %XDK� .DNDR�

6HEDJDL� 3DNDQ� 6HFDUD� %LRSURVHV� GHQJDQ� 3��&KU\VRVSRULXP�

\DQJ� 'LSHUND\D� ,RQ� 0Q��� G� DQ� &D���� 'LVHUWDVL�� 6HNRODK�

3DVFD�6DUMDQD��,QVWLWXW�3HUWDQLDQ�%RJRU� 

6XSULKDWLQ����������7HNQRORJL�)HUPHQWDVL��81(6$�8QLYHUVLW\�3UHVV��

6XUDED\D 



�� 

 

6XSULKDWLQ��������7HNQRORJL�)HUPHQWDVL��6XUDED\D��81(6$�3UHV� 

6XWDUGL�� 7�� �������� ,NKWLVDU� 5XPLQRORJL�� %DKDQ� 3HQDWDUDQ� .XUVXV�

3HWHUQDNDQ� 6DSL� 3HUDK�GL�.D\X�$PERQ��/HPEDQJ�� %33/3�

'LW��-HQG��3HWHUQDNDQ�²�)$2� 

6XWDUGL�� 7�� �������� /DQGDVDQ� ,OPX� 1XWULVL� -LOLG� ��� )DNXOWDV�

3HWHUQDNDQ�,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU� 

6XWDUGL�� 7�� ������ ,NKWLVDU� 5XPLQRORJL�� %DKDQ� 3HQDWDUDQ� .XUVXV�

3HWHUQDNDQ� 6DSL� 3HUDK�GL�.D\X�$PERQ��/HPEDQJ�� %33/3�

'LW��-HQG��3HWHUQDNDQ�²�)$2� 

6XWDUGL�� 7� �������� .HWDKDQDQ� SURWHLQ� EDKDQ� PDNDQDQ� WHUKDGDS�

GHJUDGDVL� ROHK� PLNURED� UXPHQ� GDQ� PDQIDDWQ\D� EDJL�

SHQLQJNDWDQ� SURGXNWLYLWDV� WHUQDN�� 3URVLGLQJ� 6HPLQDU�

3HQHOLWLDQ�GDQ�,OPLDK��)DNOXWDV�3HWHUQDNDQ�,QVWLWXW�3HUWDQLDQ�

%RJRU� 

6XWDUGL��7���1��$��6LJLW�GDQ�7��7RKDUPDW����������6WDQGDULVDVL�PXWX�

SURWHLQ�EDKDQ�PDNDQDQ�UXPLQDQVLD�EHUGDVDUNDQ�SDUDPHWHU�

PHWDEROLVPHQ\D� ROHK� PLNURED� UXPHQ�� /DSRUDQ� 3HQHOLWLDQ��

'LUHNWRUDW� 3HPELQDDQ� GDQ� 3HQJDEGLDQ� 0DV\DUDNDW��

'LUHNWRUDW� -HQGHUDO� 3HQGLGLNDQ� 7LQJJL�� 'HSDUWHPHQ�

3HQGLGLNDQ�GDQ�.HEXGD\DDQ� 

7DPLPH�� $�� <�� DQG� 5�� .�� 5RELQVRQ�� ������ <RJKXUW� 6FLQFH� DQG�

7HFKQRORJ\�� �UG� HG��:RRGKHDG� 3XEOLVKLQJ� LQ� )RRG� 6FLHQFH��

7HFKQRORJ\�DQG�1XWULWLRQ��(QJODQG� 

7KRUVHQ��0���1LHOVHQ��/��$���=KDL��+��;���=KDQJ��4���:XOI�$QGHUVHQ��

/��	�6NRY��/��.���������6DIHW\�DQG�HIILFDF\�SURILOH�RI�D�SK\WDVH�

SURGXFHG� E\� IHUPHQWDWLRQ� DQG� XVHG� DV� D� IHHG� DGGLWLYH��

+HOL\RQ��������²����'2,����������M�KHOL\RQ������H������ 

7LOOH\��-0$��DQG�5$�7HUU\����������$�WZR�VWDJH�WHFKQLTXH�IRU�LQ�YLWUR�

GLJHVWLQ�RI�IRUDJH�FURSV��-��%ULW��*UDVV�6RF������������� 

7LOOPDQ�� $�� '��� +�� +DUWDGL�� 6�� 3UDZLURNXVXPR� GDQ� /HEGRVXNRMR��

�������� ,OPX� PDNDQDQ� 7HUQDN� 'DVDU�� &HWDNDQ� .H���� *08�

3UHVV��<RJ\DNDUWD� 



�� 

 

7LOOPDQ�� $�� '��� +�� +DUWDGL�� ������ ,OPX� 0DNDQDQ� 7HUQDN� 'DVDU��

&HWDNDQ� .HHQDP�� *DGMDK� 0DGD� 8QLYHUVLW\� 3UHVV��

<RJ\DNDUWD� 

7LOOPDQ�� $�� '��� +�� +DUWDGL��� 6�� 5HNVRKDGLSURGMR��� 6��

3UDZLURNXVXPR���GDQ�6��OHEGRVRHNDGMR��������,OPX�0DNDQDQ�

7HUQDN�'DVDU��*DGMDK�0DGD�8QLYHUVLW\�3UHVV��<RJ\DNDUWD 

7LOOPDQ��$�'���+��+DUWDGL��6��5HNVRKDGLSURGMR��6��3UDZLURNXVXPR��

GDQ� 6�� /HEGRVXNRMR�� �������� ,OPX� 0DNDQDQ� 7HUQDN� 'DVDU��

&HWDNDQ�NH����*DGMDK�0DGD�8QLYHUVLW\�3UHVV��<RJ\DNDUWD� 

7MLWURVRHSRPR�� *�� �������� 7DNVRQRPL� 7XPEXKDQ� �� 6FKL]RSK\WD��

7KDOORSK\WD��%U\RSK\D��3WHU\GRSK\WD��<RJMDNDUWD��*DMDK�0DGD�

8QLYHUVLW\�3UHVV� 

7ULQDQGD�� $�0�� �������� 6WXGL� $NWLYLWDV� %DNWHUL� $VDP� /DNWDW� �O��

3ODQWDUXP�GDQ�/��)HUPHQWXP��7HUKDGDS�.DGDU�3URWHLQ�0HODOXL�

3HQDPEDKDQ� 7HSXQJ� .HGHODL� 3DGD� %XEXU� ,QVWDQ�

7HUIHUPHQWDVL�6NULSVL�� 3URJUDP� 6WXGL� .LPLD� -XUXVDQ�

3HQGLGLNDQ� .LPLD� )DNXOWDV� 0DWHPDWLND� GDQ� ,OPX�

3HQJHWDKXDQ�$ODP�8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD� 

7XUQHU� %/�� 3DSKD]\� 0-�� +D\JDUWK� 30�� 0FNHOYLH� ,'�� ,QRVLWRO�

SKRVSKDWHV�LQ�WKH�HQYLURQPHQW��3KLORV�7�5R\�6RF�%�������������

��������30,'���������� 

8GGLQ�� -�0��� +DTXH�� .�=��� -DVLPXGGLQ�� .�0�� DQG� +DVDQ�� .�0�0��

�������'\QDPLFV�RI�PLFURELDO�SURWHLQ�V\QWKHVLV�LQ�WKH�UXPHQ�

D�UHYLHZ��$QQ��9HW��$QLP��6FL�������������������� 

8UEDQR�� *��� /RSH]�-XUDGR�� 0��� $UDQGD�� 3��� 9LGDO�9DOYHUGH�� &���

7HQRULR��(��� DQG�3RUUHV�� -�� ��������7KH� UROH�RI�SK\WLF� DFLG� LQ�

OHJXPHV� �� DQWLQXWULHQW� RU� EHQHILFLDO� IXQFWLRQ�� -RXUQDO� RI�

3K\VLRORJ\�DQG�%LRFKHPLVWU\������������������ 

9DQ�6RHVW��3��-���������1XWULWLRQDO�(FRORJ\�RI�WKH�5XPLQDQW��&RPPVWRFN�

3XEOLVKLQJ� $VVRFLDWHV�� $� GHYLVLRQ� RI� &RUQHOO� 8QLYHUVLW\�

3UHVV��,WKDFD�DQG�/RQGRQ� 



�� 

 

9DQ 6RHVW� 3� -� ������� 1XWULWLRQDO (FRORJ\ RI WKH 5XPLQDQW� &RPVW

RFN 3XEOLVKLQJ�$VVRFLDWHV��$�GLYLVLRQ�RI�&RUQHOO�8QLYHUVLW\�

3UHVV��,WKDFD�DQG�/RQGRQ� 

9DUJD��*��$���DQG�:��+��������5DWH�DQG�H[WHQW�RI�1')�RI�IHHGVWXII�

LQ�VLWX��-��'DLU\��6FL��������� 

9LMD\DUDJKDYDQ�� 3RQQXVZDP\� 	� 3ULPL\D�� 5�� 	� 9LQFHQW�� 6DPXHO��

��������7KHUPRVWDEOH�$ONDOLQH�3K\WDVH� IURP�$OFDOLJHQHV�VS��

LQ�,PSURYLQJ�%LRDYDLODELOLW\�RI�3KRVSKRUXV�LQ�$QLPDO�)HHG��

,Q� 9LWUR� $QDO\VLV�� ,651� %LRWHFKQRORJ\�� ������

�������������������� 

9RKUD� $��� 6DW\DQDUD\DQD� 7�� 3K\WDVHV�� PLFURELDO� VRXUFHV��

SURGXFWLRQ�� SXULILFDWLRQ�� DQG� SRWHQWLDO� ELRWHFKQRORJLFDO�

DSSOLFDWLRQV��&ULWLFDO�5HYLHZV�LQ�%LRWHFKQRORJ\���������������²�� 

:LGRGR��:���:DK\RQR��)���	�6XWULVQR��6����������.HFHUQDDQ�EDKDQ�

NHULQJ�� NHFHUQDDQ� EDKDQ� RUJDQLN�� SURGXNVL� 9)$� GDQ�1+��

SDNDQ� NRPSOLW� GHQJDQ� OHYHO� MHUDPL� SDGL� EHUEHGD� VHFDUD� LQ�

YLWUR��$QLPDO�$JULFXOWXUH�-RXUQDO�����������²���� 

:LG\DQLQJUXP�� �������� 3HPDQIDDWDQ� 'DXQ� 3DLWDQ� �7LWKRQLD�

GLYHUVLIROLD��GDQ�'DXQ�/DPWRUR��/HXFDHQD�OHXFRFHSKDOD��6HEDJDL�

3XSXN�2UJDQLN� &DLU� �32&��� 6NULSVL�� /DPSXQJ��8QLYHUVLWDV�

,VODP�1HJHUL�5DGHQ�,QWDQ�/DPSXQJ 

:LMD\DQWL��(�� )��:DK\RQR�GDQ�6XURQR�� ��������.HFHUQDDQ�QXWULHQW�

GDQ�IHUPHQWDELOLWDV�SDNDQ�NRPSOLW�GHQJDQ�OHYHO�DPSDV�WHEX�

\DQJ�EHUEHGD�VHFDUD�LQ�YLWUR��$QLP��$JULF��-������������������ 

:LOOLDPV�'�-��������$XVWUDOLDQ�0HDO\EXJV��/RQGRQ��%ULWLVK�0XVHXP�

�1DWXUDO�+LVWRU\�� 

:LOOLDPV� '�-� ������� $XVWUDOLDQ� 0HDO\EXJV� /RQGRQ�� %ULWLVK�

0XVHXP��1DWXUDO�+LVWRU\�� 

:LQDUQR�� )�� *��� GDQ� 6�� )DUGLD]�� �������� 0LNURELRORJL� 3DQJDQ��

'HSDUWHPHQ� 3HQGLGLNDQ� GDQ� .HEXGD\DDQ� 'LUHNWRUDW�

-HQGHUDO�3HQGLGLNDQ�7LQJJL�3$8�3DQJDQ�GDQ�*L]L�,3%� 
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:LQDUQR�� )�� *��� GDQ� 6�� )DUGLD]�� ������ 0LNURELRORJL� 3DQJDQ��

'HSDUWHPHQ� 3HQGLGLNDQ� GDQ� .HEXGD\DDQ� 'LUHNWRUDW�

-HQGHUDO�3HQGLGLNDQ�7LQJJL�3$8�3DQJDQ�GDQ�*L]L�,3%� 

:LQDUQR� )� *�� GDQ 6� )DUGLD]� ������� 0LNURELRORJL 3DQJDQ� 'HSDU

WHPHQ 3HQGLGLNDQ� GDQ� .HEXGD\DDQ� 'LUHNWRUDW� -HQGHUDO�

3HQGLGLNDQ�7LQJJL�3$8�3DQJDQ�GDQ�*L]L�,3%� 

:RKOW��-��(���-��+��&ODUN��DQG�)��6��%DODLVGHOO��������(IIHFWV�RI�VDPSOLQJ�

ORFDWLRQ�� WLPH� DQG� PHWKRG� RQ� FRQFHQWUDWLRQ� RI� DPPRQLD�

QLWURJHQ�LQ�UXPHQ�IOXLG��-��'DLU\�6FL�������������� 

<DQJ��&���%LQJ�:HQ��6���4L�<X��'���+DL��-���6KX�4LQ��=��DQG�<DQ��7��

������� 5XPHQ� IHUPHQWDWLRQ� DQG� EDFWHULDO� FRPPXQLWLHV� LQ�

ZHDQHG�&KDKDHU�ODPEV�RQ�GLHWV�ZLWK�GLIIHUHQW�SURWHLQ�OHYHOV��

-��,QWHJU��$JULF�������������������� 

<L�/��/LQ�/LQ�6��<XDQ�<XDQ�6��4LDQ�4LDQ�&��&KXQ�<DQJ�/��'LDQ�/L�

=��;LDR�<DQ�6��0LQ�:��$QGUHZ�0��;LX�/DQ�&��<X�=KRQJ�=�

DQG�4L� �/RQJ�4��������([WUDFHOOXODU�HQ]\PH�DFWLYLW\�DQG� LWV�

LPSOLFDWLRQV�IRU�RUJDQLF�PDWWHU�F\FOLQJ�LQ�1RUWKHUQ�&KLQHVH�

0DUJLQDO� 6HDV�� )URQWLHUV� LQ� 0LFURELRORJ\� ���� ������

KWWSV���GRL�RUJ���������IPLFE����������� 

<XDQLWD�1��/����������8UHD�0RODVHV�%ORN��8QLYHUVLWDV�*DGMDK�0DGD��

<RJ\DNDUWD� 

<XQXV�<���(��=XEDLGDK�� ��������3HQJDUXK�NRQVHQWUDVL�VXNURVD�GDQ�

ODPD� IHUPHQWDVL� WHUKDGDS� YLDELOLWDV� /�� FDVHL� VHODPD�

SHQ\LPSDQDQ�EHNX�YHOYD�SLVDQJ�DPERQ��-XUQDO�3DQJDQ�GDQ�

$JURLQGXVWUL�����������������8QLYHUVLWDV�%UDZLMD\D�0DODQJ� 

<XQXV <�� (� =XEDLGDK� ������� 3HQJDUXK NRQVHQWUDVL VXNURVD GDQ O

DPD IHUPHQWDVL WHUKDGDS YLDELOLWDV /� FDVHL VHODPD SHQ\LPSD

QDQ EHNX YHOYD SLVDQJ DPERQ�� -XUQDO� 3DQJDQ� GDQ�

$JURLQGXVWUL�����������������8QLYHUVLWDV�%UDZLMD\D�0DODQJ 

<XVRQGUD�� $� ������ 3HQJDUXK� SHPEHULDQ� UDQVXP� SHOHSDK� VDZLW�

IHUPHQWDVL�� WLWRQLD� �7LWKRQLD� GLYHUVLIROLD�� GDQ� UXPSXW� JDMDK�

�3HQQLVHWXP� SXUSXUHXP�� WHUKDGDS� NRQVXPVL� 3.�� NHFHUQDDQ�
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3.�� GDQ� NHFHUQDDQ�1')�SDGD� NDPELQJ� HWDZD� �3(�� ODNWDVL��

6NULSVL��)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV�$QGDODV��3DGDQJ� 

<XVRQGUD�� �������� 3HQJDUXK� SHPEHULDQ� UDQVXP� SHOHSDK� VDZLW�

IHUPHQWDVL�� WLWRQLD� �WLWKRQLD� GLYHUVLIROLD�� GDQ� UXPSXW� JDMDK�

�SHQQLVHWXP�SXSXUHXP��WHUKDGDS�NRQVXPVL�3.��NHFHUQDDQ�3.��

GDQ� NHFHUQDDQ� 1')� SDGD� NDPELQJ� HWDZD� �3(��

ODNWDVL�6NULSVL�)DNXOWDV� 3HWHUQDNDQ� 8QLYHUVLWDV� $QGDODV��

3DGDQJ� 

=DKUR� )� ������� ,VRODVL GDQ LGHQWLILNDVL EDNWHUL DVDP ODNWDW DVDO IHU

PHQWDVL NDUNLVD XQJX �3DVVLIORUD HGXOLV YDU� VLPV� VHEDJDL SH

QJKDVLO HNVRSROLVDNDULGD� �'RFWRUDO� GLVVHUWDWLRQ�� 8QLYHUVLWDV�

,VODP�1HJHUL�0DXODQD�0DOLN�,EUDKLP�� 

=DLQ��0���-DPDUXQ��1��	�=XONDUQDLQL��1���������(IIHFW�RI�SKRVSKRUXV�

DQG� VXOSKXU� VXSSOHPHQWDWLRQ� LQ� JURZLQJ� EHHI� FDWWOH� GLHW�

EDVHG�RQ�ULFH�VWUDZ�DPPRQLDWHG��$VLDQ�-��6FL��5HV�����������²

�����'2,����������DMVU�������������� 

=DLQ�� 0��� 1�� -DPDUXQ� GDQ� $�6� 7MDNUDGLGMDMD�� �������� 3KRVSKRUXV�

VXSSOHPHQWDWLRQ� RI� DPPRQLDWHG� ULFH� VWUDZ� RQ� UXPHQ�

IHUPHQWDELOLW\�� V\QWHVLVHG� PLFURELDO� SURWHLQ� ��� DQG�

GHJUDGDELOLW\�LQ�YLWUR��,QWHUQDWLRQDO�-RXUQDO�RI�1XWULWLRQ�DQG�

)RRG�(QJLQHHULQJ���������������� 

=DLQ��0���3XWUL��(�0���5XVPDQD��:�6�1���(USRPHQ�	�0DNPXU��0���

������ (IIHFWV� RI� VXSSOHPHQWLQJ�*OLULFLGLD� VHSLXP� RQ� UDWLRQ�

EDVHG�RQ�DPPRQLDWHG�ULFH�VWUDZ�LQ�UXPLQDQW�IHHG�WR�GHFUHDVH�

PHWKDQH�JDV�SURGXFWLRQ�DQG�WR�LPSURYH�QXWULHQW�GLJHVWLELOLW\�

�LQ�YLWUR���,QW��-��$GY��6FL��(QJ��,QIRUP��7HFKQRO������������²�����

'2,�����������LMDVHLW����������� 

=KDQJ��=���6FKZDUW]��6���:DJQHU��/���GDQ�0LOOHU��:��������$�JUHHG\�

DOJRULWKP�IRU�DOLJQLQJ�'1$�VHNXHQVV��-��&RPSXW��%LRO��������

������������ 
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=XEDLGDK�� (��� 1�� $OGLQD�� GDQ� )�� &�� 1LVD�� �������� 6WXGL� DNWLYLWDV�

DQWLRNVLGDQ� EHNDWXO� GDQ� VXVX� VNLP� WHUIHUPHQWDVL� EDNWHUL�

DVDP�ODNWDW�SURELRWLN��/DFWREDFLOOXV�SODQWDUXP�GDQ�/DFWREDFLOOXV�

FDVHL���-XUQDO�7HNQRORJL�3HUWDQLDQ��������������� 
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7(17$1*�3(18/,6 

 

'U��5RQL�3D]OD��6�3W��03 

/DKLU��GL��7LNX��SDGD��WDQJJDO������0HL�������

GDQ��WHODK��GLNDUXQLDL����RUDQJ��SXWUL��GDQ�����

RUDQJ� � SXWUD�� 3DGD� WDKXQ� ����� 'U�� 5RQL�

3D]OD� GLWXJDVNDQ� .HPHQWULDQ� 3HUWDQLDQ�

VHEDJDL� SHQGDPSLQJ� SURJUDP� /0��

�/HPEDJD� 0DQGLUL� 0HQJDNDU� GL�

0DV\DUDNDW�� GDQ� SDGD� 7DKXQ� ����������

PHQMDGL�6DUMDQD�0HPEDQJXQ�'HVD��60'���

3HQXOLV� � � SHUQDK� � � PHQMDGL� � � XWXVDQ���

8QLYHUVLWDV���$QGDODV���SDGD�SURJUDP�3DVFDVDUMDQD�GDODP�SURJUDP�

,QYLWDWLRQ�6WXGHQWV�NH� -HSDQJ�SDGD� WDKXQ������GDQ�PHQ\HOHVDLNDQ�

3HQGLGLNDQ� 'RFWRUDO� SDGD� WDKXQ� ����� SDGD� SURJUDP� ,OPX�

3HWHUQDNDQ� )DNXOWDV� SHWHUQDNDQ� 8QLYHUVLWDV� $QGDODV�� 3HQXOLV�

PHUXSDNDQ� GRVHQ� IDNXOWDV� SHWHUQDNDQ� XQLYHUVLWDV� $QGDODV� SDGD�

ELGDQJ� NDMLDQ� LOPX� 1XWULVL� 5XPLQDQVLD�� 'U�� 5RQL� 3D]OD� MXJD�

PHUXSDNDQ��GRVHQ�3DVFDVDUMDQD�8QDQG�SDGD��SHPXVDWDQ��SURJUDP��

NRPXQLNDVL� � GDQ� � � � SHODWLKDQ�� � 'U�� � 5RQL� � 3D]OD� VDQJDW� DNWLI�

PHQXOLVNDQ� KDVLO�KDVLO� SHQHOLWLDQQ\D� GL� MXUQDO� LQWHUQDVLRQDO�

WHULQGHNV� � VFRSXV� � � � GDQ� � %RRN� � FKDSWHU� � LQWHUQDVLRQDO� � GHQJDQ��

SHUROHKDQ�+�,QGHNV���SDGD�WDKXQ�������'LDQWDUD�EXNX�EXNX�ELGDQJ�

SHWHUQDNDQ�\DQJ�VXGDK�GLWXOLV�DGDODK�0LQHUDO�5XPLQDQVLD���������

'DVDU� 1XWULVL� 5XPLQDQVLD� �������� 2SWLPDOLVDVL� 3URGXNVL� 6XVX�

0HODOXL� 7HNQLN� .RPELQDVL� +LMDXDQ� �������� 3HQLQJNDWDQ�

3URGXNWLYLWDV� � 6DSL� 3RWRQJ� 0HODOXL� 3HPDQIDDWDQ� %DKDQ� 3DNDQ�

/RNDO� 'L� 'DHUDK� 3D\R� .RWD� 6RORN� �������� 3HQLQJNDWDQ� /LPEDK�

.DNDR� XQWXN� 7HUQDN� 'RPED� 0HODOXL� 7HNQRORJL� $PRQLDVL� GDQ�

6XSOHPHQWDVL� ��������0LQHUDO�5XPLQDQVLD� ��������3RWHQVL�7LWKRQLD�

GLYHUVLIROLD� )HUPHQWDVL� 6HEDJDL� 3DNDQ�7HUQDN�5XPLQDQVLD� ��������

3RWHQVL� .RPELQDVL� 7LWKRQLD� GLYHUVLIROLD� 'HQJDQ� 'DXQ� $OSXNDW�

3HUVHD�DPHULFDQD�PLOOHU�6HEDJDL�3DNDQ�$OWHUQDWLI�7HUQDN�.DPELQJ�

�������� 3RWHQVL� /LPEDK�3HUWDQLDQ�GDQ�3HUNHEXQDQ� 6HEDJDL� 3DNDQ�

7HUQDN� 5XPLQDQVLD� �������� 5XPSXW� 8QJJXO� 3DNDQ� 7HUQDN�

5XPLQDQVLD���������/HJXPLQRVD�6HEDJDL�3DNDQ�7HUQDN�5XPLQDQVLD�
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�������� .DPXV� ,VWLODK�,VWLODK� 'XQLD� 3HWHUQDNDQ� �������� 0HQJHQDO�

3URELRWLN�8QWXN�5XPLQDQVLD� �������� 6XVX�.DPELQJ��0DQIDDW�GDQ�

2SWLPDOLVDVL���������3HQJDQWDU� ,OPX�1XWULVL�.DPELQJ�GDQ�'RPED�

�������� 3HQJDQWDU� ,OPX� 1XWULVL� 6DSL� GDQ� .HUEDX� ������� GDQ�

0HQJHQDO� $QWLQXWULVL� GDQ� 3HQJDUXKQ\D� 7HUKDGDS� 7HUQDN�

5XPLQDQVLD����������'U��5RQL�3D]OD�MXJD��WHUOLEDW�DNWLI�VHEDJDL�WUDLQHU�

VRIW�VNLOO�GL�EHEHUDSD�LQVWDQVL�SHPHULQWDK�PDXSXQ�VZDVWD�GDQ�MXJD��

VXGDK��PHQXOLVNDQ��EXNX�EXNX��SHQJHPEDQJDQ��GLUL��GLDQWDUDQ\D��

5DLVLQJ� 6SHDNLQJ�$ELOLW\� ��������0HODWLK� VRIW� VNLOO� NHZLUDXVDKDDQ�

EDJL� SHPXOD� �������� 7KH� 3RZHU� )XOO� 6WRU\� 7HOOLQJ� )RU� 7HDFKLQJ�

�������� 3LW� 6WRS� /HDUQLQJ� :LWK� +XPRU� �������� .HDMDLEDQ� &LQWD�

�������� 3DGD� WDKXQ� �����'U�� 5RQL� 3D]OD�PHPSHUROHK� 3HULQJNDW� ��

$QXJHUDK�8QLYHUVLWDV�$QGDODV�'RVHQ�0XGD�7HUSURGXNWLI�3XEOLNDVL�

$UWLNHO�,OPLDK� 

  



�� 

 

3URI��'U��,U��1RYLUPDQ�-DPDUXQ��06F 

'LODKLUNDQ� GL� 6XPSXU� .XGXV�� .DEXSDWHQ�

6LMXQMXQJ� SDGD� WDQJJDO� �� 1RYHPEHU� ������

0HUXSDNDQ� *XUX� EHVDU� GL� ELGDQJ� ,OPX�

1XWULVL� 5XPLQDQVLD� GL� )DNXOWDV� 3HWHUQDNDQ�

8QLYHUVLWDV�$QGDODV��0HQJDMDU�EHUEDJDL�PDWD�

NXOLDK� ELGDQJ�1XWULVL� GDQ�0DNDQDQ�7HUQDN�

VHSHUWL�,OPX�1XWULVL�5XPLQDQVLD��6����1XWULVL�

5XPLQDQVLD� /DQMXW� �6��� GDQ� ,QWHJUDVL�

0HWDEROLVPH� �6��� VHUWD� -XJD� PHQJDMDU� EHUEDJDL� PDWD� NXOLDK� ODLQ�

EDLN�GL�6���6��GDQ�6��)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV�$QGDODV��3URI��

1RYLUPDQ� WHODK�PHOXOXVNDQ� EDQ\DN� DQDN� ELPELQJDQ��EDLN� 6��� 6��

DWDXSXQ� 6�� \DQJ� PHQJDPELO� EDVLV� NH� LOPXDQ� LOPX� 1XWULVL�

5XPLQDQVLD�� 3URI�� 1RYLUPDQ� PHPSHUROHK� 3HQGLGLNDQ� 6�� GDUL�

)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV� DQGDODV� ��������06F� �0DJLVWHU�RI�

6FLHQFH�� GDUL� ,QVWLWXW� RI� $QLPDO� 6FLHQFH�� 83/%� �8QLYHUVLW\� RI�

3KLOLSSLQHV� DW�/RV�%DQRV���3LOLSLQD� �������GDQ�'U�GDUL�8QLYHUVLWDV�

\DQJ� GVDPD� SDGD� WDKXQ� ������ 'U��1RYLUPDQ� SHUQDK�PHQJDPELO�

3RVW� 'ROWRUDO� GL� 7H[DV�$�	�0�8QLYHUVLW\�� &ROOHJH� 6WDWLRQ�� 7H[DV�

VHODPD� �� EXODQ� SDGD� WDKXQ� ����� GDQ� PHQJLNXWL� 3$5� �3URJUDP�

$FDGHPLF�5HFKDUJLQJ�� XQWXN�'LUHNWXU�3DVFDVDUMDQD�GL�8WDK�6WDWH�

8QLYHUVLW\��8WDK�WDKXQ������� 

6HPDVD�NXOLDK�3URI��1RYLUPDQ�SHUQDK�PHQMDGL�0DKDVLVZD�7HODGDQ�

8QDQG� ������� GDQ� 'RVHQ� 7HODGDQ� 8QDQG� �������� -XJD� 3HUQDK�

PHQMDGL� 3HPEDQWX� 'HNDQ� ,� )DNXOWDV� 3HWHUQDNDQ� 8QLYHUVLWDV�

$QGDODV� �����²������� 3HPEDQWX� 5HNWRU� ,� 8QLY�� 0DKDSXWUD�

0XKDPPDG�<DPLQ� 6RORN� �������������.HWXD� -XUXVDQ�1XWULVL�GDQ�

0DNDQDQ� 7HUQDN� )DN�� 3HWHUQDNDQ� 8QDQG� �����²������� $QJJRWD�

'35'� 7N�� ,� 3URSLQVL� 6XPDWHUD� %DUDW� �����²� ������� 6HNUHWDULV�

.RSHUWLV�:LOD\DK�;��6XPEDU��5LDX��MDPEL�GDQ�.HSUL�������²�����GDQ�

.RRUGLQDWRU�.RSHUWLV�ZLOD\DK�;������²�������'LUHNWXU�3DVFD�VDUMDQD�

8QLYHUVLWDV�$QGDODV������²�������6HNDUDQJ�0HQMDEDW�VHEDJDL�NHSDOD�

3HQMDPLQDQ� 0XWX� XQLYHUVLWDV� %DLWXUUDKPDK� 3DGDQJ�� 3URI��

1RYLUPDQ� SHUQDK� VHEDJDL� WLP� SHQDWDU� 3HNHUWL�� $SSOLHG� $SURDFK�

�$$���+D.,��3HQHOLWLDQ��3HQJDEGLDQ�3DGD�0DV\DUDNDW��$NUHGLWDVL��

3HQMDPLQDQ�0XWX� DWDX� VHEDJDL� 7LP� 5HYLHZHU� EDLN� GL� 3HUJXUXDQ�



��� 

 

7LQJJL� 1HJHUL� �371�� DWDXSXQ� 3HUJXUXDQ� 7LQJJL� 6ZDVWD�� 3URI��

1RYLUPDQ� GDODP� NHVLEXNDQQ\D� WHWDS� PHODNVDQDNDQ� 3HQJDEGLDQ�

SDGD� 0DV\DUDNDW� GDQ� EHUVDPD� 'U�� 5RQL� 3D]OD� WHODK� PHODNXNDQ�

EHUEDJDL� SHQHOLWLDQ� PHQJHQDL� SHQJJXQDDQ� OLPEDK� SHUWDQLDQ� GDQ�

OLPEDK�SHUNHEXQDQ�VHEDJDL�SDNDQ�WHUQDN�5XPLQDQVLD� 

  



��� 

 

3URI��'U��,U��$ULHI��06 

'LODKLUNDQ� GL� 3D\DNXPEXK� SDGD� WDQJJDO� ���

$JXVWXV� ������ 3URI� $ULHI� PHUXSDNDQ�'RVHQ�

)DNXOWDV� 3HWHUQDNDQ� ELGDQJ� 7HNQRORJL�

3URGXNVL� 7HUQDN� \DQJ� PHQJDMDU� EHUEDJDL�

PDWD� NXOLDK� ELGDQJ� SURGXNVL� WHUQDN� SHUDK��

3URI� $ULHI� WHODK� PHOXOXVNDQ� EDQ\DN�

PDKDVLVZD�ELPELQJDQ�EDLN�6���6��DWDXSXQ�6��

\DQJ� PHQJDPELO� EDVLV� NHLOPXDQ� 7HNQRORJL�

3URGXNVL�7HUQDN� 

3URI� $ULHI� PHPSHUROHK� SHQGLGLNDQ� 6�� GDUL� )DNXOWDV� 3HWHUQDNDQ�

3HWHUQDNDQ� 8QLYHUVLWDV� $QGDODV� �������� 0DJLVWHU� GDUL� )DNXOWDV�

3HWHUQDNDQ� 8QLYHUVLWDV� 3DGMDMDUDQ� ������� GDQ� 'RNWRU� GDUL�

8QLYHUVLWDV� $QGDODV� SDGD� WDKXQ� ������ 3URI� $ULHI� GLWHQJDK�

NHVLEXNDQQ\D� WHWDS� PHODNVDQDNDQ� SHQJDEGLDQ� SDGD� PDV\DUDNDW�

GDQ� WHODK� PHODNXNDQ� EHUEDJDL� SHQHOLWLDQ� XQWXN� SURGXNVL� GDQ�

NXDOLWDV�VXVX�NDPELQJ�SHUDK�KLQJJD�DNKLUQ\D�PHQGDSDWNDQ�JHODU�

3URIHVRU�SDGD�WDKXQ������GL�8QLYHUVLWDV�$QGDODV� 
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'U��,U��(OLKDVULGDV��0�6L 

'U��(OLKDVULGDV��0�6L�ODKLU�GL�6LMXQMXQJ�SDGD�

WDQJJDO� ��� 6HSWHPEHU� ������ 3HQXOLV�

PHUXSDNDQ� 'RVHQ� )DNXOWDV� 3HWHUQDNDQ�

8QLYHUVLWDV�$QGDODV�SDGD�ELGDQJ�NDMLDQ�LOPX�

1XWULVL� 5XPLQDQVLD� GHQJDQ� MDEDWDQ�

IXQJVLRQDO�/HNWRU�.HSDOD��3HQXOLV�PHQHPSXK�

SHQGLGLNDQ� 6DUMDQD� GL� 8QLYHUVLWDV� $QGDODV�

SDGD� WDKXQ� ����������� 0DJLVWHU� GL� ,QVWLWXW�

3HUWDQLDQ� %RJRU� WDKXQ� ���������� GDQ� 'RNWRUDO� GL� 8QLYHUVLWDV�

$QGDODV� WDKXQ� ������ 3HQXOLV� DNWLI� PHQXOLVNDQ� KDVLO�KDVLO�

SHQHOLWLDQQ\D� GL� MXUQDO� LQWHUQDVLRQDO�� DNWLI� GDODP� SURJUDP�

SHQJDEGLDQ�NHSDGD�PDV\DUDNDW�VHSHUWL�SHQHUDSDQ�WHNQRORJL�MHUDPL�

SDGL�DPRQVLDVL�XQWXN�SDNDQ�VDSL��SHPDQIDDWDQ�EDKDQ�SDNDQ�ORNDO�

GDQ� IRUPXODVL� SDNDQ� WHUQDN� VDSL�� DSOLNDVL� WHNQRORJL� SDNDQ� GDQ�

EXGLGD\D� WDQDPDQ� SDNDQ� VHUWD� DNWLI� VHEDJDL� SHPDNDODK� VHPLQDU�

LOPLDK� �2UDO� 3UHVHQWDWLRQ��� 3DGD� WDKXQ� ����� SHQXOLV� PHQHULPD�

SHQJKDUJDDQ� 7DQGD� .HKRUPDWDQ� 6DW\DODQFDQD� .DU\D� 6DW\D� ;;;�

GDUL�3UHVLGHQ�5HSXEOLN�,QGRQHVLD�� 
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'U��*XVUL�<DQWL��63��03 

*XVUL� <DQWL� GLODKLUNDQ� GL� NRWD� 3DGDQJ�

6XPDWHUD�%DUDW�SDGD�WDQJJDO����6HSWHPEHU�

������ 0HQ\HOHVDLNDQ� SHQGLGLNDQ� 6�� SDGD�

)DNXOWDV�3HUWDQLDQ�8QDQG�WDKXQ�������SDGD�

WDKXQ� \DQJ� VDPD�PHODQMXWNDQ� VWXGL� 6��GL�

3URJUDP�3DVFDVDUMDQ�8QDQG�GDQ�OXOXV�SDGD�

-DQXDUL� WDKXQ� ������ 7DKXQ� ����� VDPSDL�

DZDO� WDKXQ� ����� SHQXOLV� PHQMDGL� 6WDI�

3HQJDMDU�GL� 6HNRODK�7LQJJL� ,OPX�3HUWDQLDQ�6LMXQMXQJ��3DGD� WDKXQ�

����� SHQXOLV�PXODL� EHNHUMD� GL� /DERUDWRULXP� 3HQGLGLNDQ� )DNXOWDV�

3HWHUQDNDQ�� 6HODPD� EHNHUMD� GL� 8QLYHUVLWDV� $QGDODV� SHQXOLV� DNWLI�

PHPEDQWX�EHUEDJDL�SHQHOLWLDQ�'RVHQ�)DNXOWDV�3HWHUQDNDQ�8QDQG��

3DGD� WDKXQ� ����� SHQXOLV� PHODQMXWNDQ� SHQGLGLNDQ� 6��� SDGD�

NRVHQWUDVL�,OPX�1XWULVL�+LMDXDQ�3DNDQ�)DNXOWDV�3HWHUQDNDQ�8QDQG��

3HPELD\DDQ� 5LVHW� 'RNWRU� GLSHUROHK� PHODOXL� KLEDK� 3HQHOLWLDQ�

'LVHUWDVL� 'RNWRU� �3''�� GDQ� OXOXV� SDGD� WDKXQ� ������ 6HODPD�

PHQMDODQNDQ� SHQGLGLNDQ� GDQ� VHWHODK� OXOXV� SHQXOLV� WHODK�

PHQJKDVLONDQ� EHEHUDSD� DUWLNHO� \DQJ� GLSXEOLNDVLNDQ� GL� MXUQDO�

WHULQGHNV� VFRSXV� GHQJDQ�SHUROHKDQ�+�LQGHNV� �� SDGD� WDKXQ� ������

6HWHODK�PHQDPDWNDQ�SURJUDP�GRFWRUDO�� SHQXOLV� GLWHULPD�PHQMDGL�

VWDI� SHQJDMDU� GL� 3URGL� 3HQ\XOXKDQ� 3HUWDQLDQ� 8QLYHUVLWDV� 3ULPD�

1XVDQWDUD�%XNLWWLQJJL�SDGD�WDKXQ�������� 
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=DLWXO�,NKODV��6�3W���0�3W 

/DKLU�GL�3DGDQJ����$SULO�������3XWUD�GDUL�

D\DKDQGD� -DOL]DU� �$\DK�� GDQ� ,EXQGD�

1XU]DZDWL� �,EX��� $QDN� NHGXD� GDUL� ��

EHUVDXGDUD� NDNDN� 5DINL� 5HYD� 3XWUD� 6�7�

GDQ� DGLN� 1DLOLV� 6DDGD� 3XWHUL� GDQ� /LQD�

+DNLPL�3XWUL��%HUWHPSDW�WLQJJDO�GL�.XQFL�

.RURQJ�*DGDQJ� .HF� .XUDQML� .HO� .RURQJ�

*DGDQJ�.RWD�3DGDQJ�6XPDWHUD�%DUDW� 

3HQGLGLNDQ� DZDO� GLSHUROHK� SDGD� WDKXQ�

����� GL� 6'1� ��� 6LPSDQJ� +DUX� 3DGDQJ�� � 3DGD� WDKXQ� ������

PHODQMXWNDQ�SHQGLGLNDQ� VHNRODK�0HQHQJDK�3HUWDPD�GL� 6031����

3DGDQJ��GDQ�PHQ\HOHVDLNDQQ\D�SDGD�WDKXQ�������.HPXGLDQ�SDGD�

WDKXQ� ����� � PHODQMXWNDQ� SHQGLGLNDQ� NH� 60.�60$.� 3DGDQJ�

PHQ\HOHVDLNDQQ\D� SDGD� WDKXQ� ������ 3DGD� WDKXQ� ����� MXJD� VD\D�

GLWHULPD� VHEDJDL� PDKDVLVZD� -XUXVDQ� ,OPX� 3HWHUQDNDQ� )DNXOWDV�

3HUWDQLDQ� GDQ� 3HWHUQDNDQ� GL� 8QLYHUVLWDV� $QGDODV� PHODOXL� MDOXU�

6%0371��6HODPD�PHQMDGL�PDKDVLVZD�GL�8QLYHUVLWDV�$QGDODV�VD\D�

DNWLI� EHURUJDQLVDVL� \DLWX� SHUQDK� PHQMDGL� DQJJRWD� +,0$3(7� � GL�

IDNXOWDV�SHWHUQDNDQ�XQLYHUVLWDV�$QGDODV��6HODLQ�LWX�VHEDJDL�DQJJRWD�

8QLW� .HJLDWDQ� 2ODKUDJD� 8QLYHUVLWDV� $QGDODV�� 3HQXOLV�

PHQ\HOHVDLNDQ� SHQGLGLNDQ� VDUMDQDQ\D� SDGD� WDQJJDO� ��� $JXVWXV�

�����GDQ�PHQGDSDWNDQ�JHODU�6DUMDQD�3HWHUQDNDQ��6�3W�� 

 3DGD� 7DKXQ� ����� VD\D� MXJD� PHQJLNXWL� SURJUDP� )DVWUDN�

\DQJ�GLPDQD�GLVDDW� VD\D�PHODNXNDQ� 6WXGL� 6DUMDQD� �6��� VD\D� MXJD�

PHQMDODQNDQ� SURJUDP� 6WXGL� 0DJLVWHU�� 6D\D� PHQ\HOHVDLNDQ�

SURJUDP�0DJLVWHU��0��3W��VD\D�SDGD�WJO����1RYHPEHU������ 
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&LWUD�9ORZUHQWLQR 

3HQGLGLNDQ� SHUWDPDQ� SHQXOLV� GLPXODL� GDUL�

3$8'� GL� QDJDUL� .RWR� 7DQJDK�� .HFDPDWDQ�

7DQMXQJ� (PDV�� .DEXSDWHQ� 7DQDK� 'DWDU� SDGD�

WDKXQ� ������ 3DGD� WDKXQ� ����� SHQXOLV� EHUKDVLO�

PHQ\HOHVDLNDQ� SHQGLGLNDQ� 6HNRODK� 'DVDU� GL�

6'1� ��� .RWR� 7DQJDK�� .HFDPDWDQ� 7DQMXQJ�

(PDV�� .DEXSDWHQ� 7DQDK� 'DWDU�� 3HQXOLV�

PHODQMXWNDQ�SHQGLGLNDQ�GL�07V1�%DWXVDQJNDU�

GDQ� OXOXV� SDGD� WDKXQ� ������ .HPXGLDQ� SHQXOLV� PHODQMXWNDQ�

SHQGLGLNDQ�6HNRODK�0HQHQJDQ�$WDV�GL�60$1���3DGDQJ�*DQWLQJ��

.HFDPDWDQ� 3DGDQJ� *DQWLQJ�� .DEXSDWHQ� 7DQDK� 'DWDU� GDQ� OXOXV�

SDGD�WDKXQ�������3DGD�WDKXQ������\DQJ�VDPD�DOKDPGXOLOODK�SHQXOLV�

GLWHULPD� VHEDJDL� PDKDVLVZL� GL� )DNXOWDV� 3HWHUQDNDQ� 8QLYHUVLWDV�

$QGDODV�PHODOXL�MDOXU�6%0371�%LGLNPLVL�� 

6HODPD�GLNDPSXV�DNWLI�PHQJLNXWL�NHSDQLWLDQ�GDQ�RUJDQLVDVL�WDKXQ�

SHUWDPD�NXOLDK�SHQXOLV�PHQJLNXWL�NHSDDQLWLDDQ�/.007'�)DNXOWDV�

3HWHUQDNDQ�SDGD�WDKXQ������\DQJ�GLGLULNDQ�ROHK�NHPHQWULDQ�%(0�

IDNXOWDV� \DQJ� EHUWXMXDQJ� XQWXN� PHPSHUNHQDONDQ� OLQJNXQJDQ�

NDPSXV� GDQ� PHODWLK� MLZD� NHSHPLPSLQDQ� GDQ� SHQXOLV� MXJD�

PHQJLNXWL� RUJDQLVDVL� SDGD� WDKXQ� NH� GXD� NXOLDK� GDQ� GLDPDKNDQ�

VHEDJDL�DQJJRWD�NHVHNUHWDULDWDQQ�NHPXGLDQ�SHQXOLV�MXJD�PHQJLNXWL�

NHSDQLWLDDQ� 081$6� %(0� 6,� GDQ� GLDPDKNDQ� VHEDJDL� DQJJRWD�

ELGDQJ� NRQVXPVL�� 7XMXDQ� SHQXOLV� PHQJLNXWL� NHJLDWDQ� VHODPD�

SHUNXOLDKDQ�\DLWX�XQWXN�PHQGDSDWNDQ�UHODVL�GDQ�SHUWHPDQDQ�GDQ�

DOKDPGXOLOODK�VHPXD�LWX�WHUFDSDL�VDWX�SHUVDWX��3DGD�DZDO�-XOL�WDKXQ�

����� SHQXOLV� PHQJLNXWL� ..1� WHPDWLN� GL� 1DJDUL� 6LPDEXU� KLQJJD�

DNKLU� $JXVWXV� ������ 3DGD� MDQXDUL� ����� SHQXOLV� PHQJLNXWL� )DUP�

(NVSHULHQFH� VDPSDL� DNKLU� EXODQ� )HUEUXDUL� ����� GL� 837� �8QLW�

3HODNVDQDDQ�7HNQLV��)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV�$QGDODV�� 

3DGD� EXODQ� -XQL� KLQJJD� -XOL� ����� SHQXOLV� PHODNVDNDQ� SHQHOLWLDQ�

SUR\HN� GRVHQ� EDSDN� 'U�� 5RQL� 3D]OD�� 6�� 3W�� 03� GHQJDQ� MXGXO�

´.HFHUQDDQ� 1XWULHQ� ,Q�9LWUR� 7LWKRQLD� �7LWKRQLD� GLYHUVLIROLD��

)HUPHQWDVL�0HQJJXQDNDQ�/DFWREDFLOOXV�EXOJDULFXV�SDGD�'RVLV�GDQ�

:DNWX� \DQJ� %HUEHGDµ�� GL� /DERUDWRULXP� 1XWULVL� 5XPLQDQVLD�

)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV�$QGDODV�3DGDQJ��3HQXOLVDQ�6NULSVL�
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LQL�EHUWXMXDQ�XQWXN�PHQ\HOHVDLNDQ�SHQGLGLNDQ�VWUDWD���GL�)DNXOWDV�

3HWHUQDNDQ�8QLYHUVLWDV�$QGDODV�XQWXN�PHPSHUROHK�JHODV�6DUMDQD�

3HWHUQDNDQ��6��3W�� 
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6XIUL�$XOLD�1DQGD 

 

'LODKLUNDQ� GL� 6LPDODQJJDQJ�� ��� $SULO� ������

PHUXSDNDQ� DQDN� NHGXD� GDUL� HPSDW� RUDQJ�

EHUVDXGDUD� GDUL� SDVDQJDQ� EDSDN� =XOKHQGUL�

GDQ� ,EX� 'HVZLWD�� 3HQXOLV� SHUWDPD� NDOL�

PHQJHQ\DP� SHQGLGLNDQ�7.� $PDQDK� %XQGD�

SDGD� WDKXQ� ������ 3DGD� WDKXQ� ����� SHQXOLV�

PHQDPDWNDQ� SHQGLGLNDQ� VHNRODK� GDVDU� GL�

6'1� ��� .RWR� 7XR� GDQ� PHODQMXWNDQ�

SHQGLGLNDQ� GL� 07V1� .RWR� 1DQ� *DGDQJ��

VHODPD� GLEDQJNX� VHNRODK�� SHQXOLV� DNWLI� GL� RUJDQLVDVL� 26,6� GDQ�

SUDPXND�GHQJDQ�EDQ\DN�WRUHKDQ�SUHVWDVL�PXODL�GDUL�MDEDWDQ�NHWXD�

2VLV� VDPSDL� SUHVWDVL� SUDPXND� WLQJNDW� SURYLQVL�� NHPXGLDQ�

PHQDPDWNDQ� SHQGLGLNDQ� SDGD� WDKXQ� ������ .HPXGLDQ� SHQXOLV�

PHODQMXWNDQ�SHQGLGLNDQ�GL�0$1���3D\DNXPEXK�GHQJDQ� MXUXVDQ�

,3$��VHODPD�PHQJHQ\DP�SHQGLGLNDQ�GLVDQD��SHQXOLV�EHUNLSUDK�GL�

ELGDQJ�RUJDQLVDVL�2VLV�VHEDJDL�NHWXD�GDQ�NHJLDWDQ�HNVWUDNXULNXOHU�

SUDPXND�\DQJ�VHULQJ�PDQJKDUXPNDQ�QDPD�VHNRODK�VDPSDL�WLQJNDW�

SURYLQVL� SDGD� WDKXQ� ������ 6HWHODK� OXOXV� ����� GDUL� 0$1� �� .RWD�

3D\DNXPEXK�� SHQXOLV� PHODQMXWNDQ� VWXGL� GL� )DNXOWDV� 3HWHUQDNDQ�

8QLYHUVLWDV� $QGDODV� PHODOXL� MDOXU� VHOHNVL� 6%0371�� 0HPXODL�

ODQJNDK� SDGD� WDKXQ� DZDO� GL� NDPSXV�� SHQXOLV� DNWLI� GL� RUJDQLVDVL�

)RUXP�6WXG\�,VODP�������.HPXGLDQ�SDGD�WDKXQ�NHGXD�VHPHVWHU��� ��

SHQXOLV� WHUSLOLK�XQWXN�PHQJLNXWL�&UHGLW�(DUQLQJ�8QDQG�,3%���GDQ�

NHVHPSDWDQ�NXOLDK�GL�)DNXOWDV�3HWHUQDNDQ�,QVWLWXW�3HUWDQLDQ�%RJRU��

3DGD� WDKXQ� NH��� NXOLDK�� SHQXOLV� DNWLI� GL� RUJDQLVDVL� +LPSXQDQ�

PDKDVLVZD� )DNXOWDV� 3HWHUQDNDQ� 8QDQG� VHODPD� VHWDKXQ� SHULRGH�

SHQJXUXV�VHEDJDL�WLP�PHGLD�NRPLQIR��3HQXOLV�MXJD�DNWLI�GL�EHUEDJDL�

NHSDQLWLDDQ� WLQJNDW� IDNXOWDV�� NDPSXV�� PDXSXQ� QDVLRQDO�� 'LOXDU�

NHSDQLWLDQ�� SHQXOLV� MXJD� VHULQJ� PHQJLNXWL� NRPSHWLVL� YLGHRJUDIL�

WLQJNDW� 1DVLRQDO� \DQJ� PHQRUHKNDQ� EDQ\DN� SUHVWDVL� NHMXDUDDQ�

WLQJNDW�1DVLRQDO��PDXSXQ�ROHK�LQVWDQVL�SHPHULQWDKDQ��3DGD�WDKXQ�

�����EXODQ�MXOL�VDPSDL�DJXVWXV�SHQXOLV�PHODNVDQDNDQ�.XOLDK�.HUMD�

1\DWD� �..1�� GL� .HQDJDULDQ� .RWR� 7XR�� .HFDPDWDQ� +DUDX��

.DEXSDWHQ� /LPD� 3XOXK� .RWD�� .HPXGLDQ� SHQXOLV� PHODNVDQDNDQ�
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)DUP�([SHULHQFH�JHORPEDQJ���SDGD�'HVHPEHU�������-DQXDUL������GL�

8QLW� 3HODNVDQD� 7HNQLV� �837�� )DNXOWDV� 3HWHUQDNDQ� 8QLYHUVLWDV�

$QGDODV�� .HPXGLDQ� SDGD� WDKXQ� ����� EXODQ� )HEUXDUL�MXOL� �����

SHQXOLV� WHUSLOLK�PHQMDGL� ���� SHVHUWD� VH�,QGRQHVLD� GDODP�SURJUDP�

%HUWDQL�8QWXN�1HJHUL�%DWFK���.DPSXV�0HUGHND�.(05,67(.',.7,�

GL�-DZD�7HQJDK�VHODPD���EXODQ��3DGD�EXODQ�2NWREHU������SHQXOLV�

EHUVDPD�WLP�PHODNXNDQ�SHQHOLWLDQ�GHQJDQ�MXGXO�´.HFHUQDDQ�1')��

$')�� 6HOXORVD�� 'DQ� +HPLVHOXORVD� 'DXQ� 3DLWDQ� �7LWKRQLD�

GLYHUVLIROLD��\DQJ�'L�)HUPHQWDVL�'HQJDQ�/DFWREDFLOOXV�EXOJDULFXV�

'HQJDQ� /DPD� )HUPHQWDVL� %HUEHGDµ� GL� /DERUDWRULXP� 1XWULVL�

5XPLQDQVLD� )DNXOWDV� 3HWHUQDNDQ� 8QLYHUVLWDV� $QGDODV� XQWXN�

PHPSHUROHK�JHODU�6DUMDQD�3HWHUQDNDQ� 

  



��� 

 

0XKDPPDG�7DXILT 

'LODKLUNDQ�GL�%DWXVDQJNDU�SDGD�WDQJJDO����

$JXVWXV� ������ PHUXSDNDQ� SXWUD� GDUL�

EDSDN� )HEULQDO� %R\� GDQ� LEX� 0DUWLQLV��

PHUXSDNDQ� DQDN� NHGXD� GDUL� GXD�

EHUVDXGDUD��3HQGLGLNDQ�SHUWDPDQ�SHQXOLV�

GLPXODL�GDUL�3$8'�GL�QDJDUL�/LPR�.DXP��

.HFDPDWDQ�/LPD�.DXP��.DEXSDWHQ�7DQDK�

'DWDU� SDGD� WDKXQ� ������ 3DGD� WDKXQ� �����

SHQXOLV� EHUKDVLO� PHQ\HOHVDLNDQ�

SHQGLGLNDQ�6HNRODK�'DVDU�GL�6'1����%DODL�

%DWX�� .HFDPDWDQ� /LPD� .DXP�� .DEXSDWHQ� 7DQDK� 'DWDU�� 3HQXOLV�

PHODQMXWNDQ�SHQGLGLNDQ�GL� 6031���%DWXVDQJNDU� GDQ� OXOXV� SDGD�

WDKXQ� ������ .HPXGLDQ� SHQXOLV� PHODQMXWNDQ� SHQGLGLNDQ� 6HNRODK�

0HQHQJDK�$WDV�GL�0$1���7DQDK�'DWDU�GDQ�OXOXV�SDGD�WDKXQ�������

3DGD�WDKXQ������\DQJ�VDPD�DOKDPGXOLOODK�SHQXOLV�GLWHULPD�VHEDJDL�

PDKDVLVZD� GL� )DNXOWDV� 3HWHUQDNDQ� 8QLYHUVLWDV� $QGDODV� PHODOXL�

MDOXU� 6%0371� %LGLNPLVL�� 6HODPD� GLNDPSXV� DNWLI� PHQJLNXWL�

RUJDQLVDVL��WDKXQ�NHGXD�NXOLDK�SHQXOLV�PHQJLNXWL�RUJDQLVDVL�030�

.0� 8QDQG� VHEDJDL� VWDI� DKOL� NRPLVL� ��� 7DKXQ� NHWLJD� NXOLDK�

EHUJDEXQJ�GDODP�%(0�.0�8QDQG�VHEDJDL�VWDI�GL�.HPHQWHULDQ�/XDU�

1HJHUL��3HQXOLV�SHUQDK�PHQLPED�LOPX�SUDNWHN�GL�%,%�7XDK�6DNDWR�

3D\DNXPEXK�GDQ�7HDFKLQJ�)DUP�)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV�

$QGDODV�� 6HODLQ� LWX�SHQXOLV� MXJD�EHUJDEXQJ�GDODP�RUJDQLVDVL� OXDU�

NDPSXV�\DLWX�.13,�.DEXSDWHQ�7DQDK�'DWDU��3DGD�DZDO�-XOL�WDKXQ�

�����SHQXOLV�PHQJLNXWL�..1�WHPDWLN�GL�1DJDUL�%DUXODN��.DEXSDWHQ�

7DQDK�'DWDU�KLQJJD�DNKLU�$JXVWXV�������3DGD�DKLU�1RYHPEHU������

SHQXOLV� PHQJLNXWL� )DUP� (NVSHULHQFH� VDPSDL� DZDO� EXODQ� -DQXDUL�

����� GL� 837� �8QLW� 3HODNVDQDDQ� 7HNQLV�� )DNXOWDV� 3HWHUQDNDQ�

8QLYHUVLWDV� $QGDODV�� 3DGD� EXODQ� -XQL� KLQJJD� -XOL� ����� SHQXOLV�

PHODNVDNDQ� SHQHOLWLDQ� SUR\HN� EDSDN� 'U�� 5RQL� 3D]OD�� 6�� 3W�� 03�

GHQJDQ� MXGXO� ´3HQJDUXK� 'RVLV� GDQ�:DNWX� \DQJ� %HUEHGD� 3DGD�

)HUPHQWDVL� 7LWKRQLD� �WLWKRQLD� GLYHUVLIROLD�� GHQJDQ� %DNWHUL�

/DFWREDFLOOXV� EXOJDULFXV� WHUKDGDS� .DUDNWHULVWLN� &DLUDQ� 5XPHQ�

�S+�� 9)$�� 1+��µ�� GL� /DERUDWRULXP�1XWULVL� 5XPLQDQVLD� )DNXOWDV�

3HWHUQDNDQ� 8QLYHUVLWDV� $QGDODV� 3DGDQJ�� 3HQXOLVDQ� 6NULSVL� LQL�



��� 

 

EHUWXMXDQ� XQWXN� PHQ\HOHVDLNDQ� SHQGLGLNDQ� VWUDWD� �� GL� )DNXOWDV�

3HWHUQDNDQ�8QLYHUVLWDV�$QGDODV�XQWXN�PHPSHUROHK�JHODV�6DUMDQD�

3HWHUQDNDQ��6��3W�� 

 

 


