
��

'$)7$5�3867$.$

$EHUOH�� (�'��� -�&�� )RUUHVW�� +�%�� +HGULFN��0�� '�� -XGJH�� DQG�5�$��0HUNHO��
������3ULQFLSOHV�RI�0HDW�6FLHQFH���WK�HGLWLRQ��+XQW�3XEO�&R��86$�

$IULVDQWL�� '�� :�� ������ .XDOLWDV� NLPLD� GDQ� RUJDQROHSWLN� QXJJHW� GDJLQJ�
NHOLQFL�GHQJDQ�SHQDPEDKDQ WHSXQJ�WHPSH��6NULSVL��3URJUDP�6WXGL�
3HWHUQDNDQ�� )DNXOWDV� 3HUWDQLDQ�� 8QLYHUVLWDV� 6HEHODV� 0DUHW��
6XUDNDUWD�

$PUXOODK�� /�.�� ������ 1XWULVL� $\DP� %URLOHU�� /HPEDJD� 6DWX� *XQXQJEXGL��
%RJRU�

$QMDUVDUL��%��������3DQJDQ�+HZDQL�)LVLRORJL�3DVFD�0RUWHP�GDQ�7HNQRORJL��
*UDKD�,OPX��<RJ\DNDUWD�

$SULOL\DQL�� 0�� :�� ������ 3HQJDUXK� 3HQJJXQDDQ� 7HSXQJ� 7DSLRND� GDQ�
&DUER[\PHWK\O�&HOOXORVH��&0&��SDGD�3HPEXDWDQ�.HMX�0R]]DUHOOD�
WHUKDGDS� .XDOLWDV� )LVLN� GDQ� 2UJDQROHSWLN�� 6NULSVL� 6DUMDQD�
3HWHUQDNDQ��)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV�%UDZLMD\D��0DODQJ�

$VWXWL�� 5�� ������ .XDOLWDV� IVLN� GDQ� RUJDQROHSWLN� QXJJHW� NHOLQFL� GHQJDQ�
SURSRUVL� ILOOHU� WHSXQJ� WHULJX� EHUEHGD�� 6NULSVL� 6DUMDQD� 3HWHUQDNDQ��
)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD�

%LQWRUR�� 9�� 3�� ������7HNQRORJL� 3HQJRODKDQ�'DJLQJ� GDQ�$QDOLVLV�3URGXN��
8QLYHUVLWDV�'LSRQHJRUR��6HPDUDQJ

%RXWRQ��3�(���3�9��+DUULV��DQG�:�5��6KRUWKRVH��������(IIHFW�RI�XOWLPDWH�S+
XSRQ�WKH�ZDWHU�KROGLQJ�FDSDFLW\�DQG�WHQGHUQHVV�RI�PXWWRQ��-RXUQDO�
RI�)RRG�6FLHQFH��������������

%61��>%DGDQ��6WDQGDULVDVL��1DVLRQDO@����������61,�����������������1XJJHW�
$\DP� �&KLFNHQ� QXJJHW��� %DGDQ� 6WDQGDUGLVDVL� 1DVLRQDO�
,QGRQHVLD�-DNDWD�

'KDPRGKDUDQ� *�� GDQ� 6� 0LUXQDOLQL�� ������ $� QRYHO� PHGLFLQDO�
FKDUDFWHUL]DWLRQ� RI� $JDULFXV� ELVSRUXV �:KLWH� EXWWRQ� PXVKURRP���
3KDUPDFRORJ\RQOLQH����������

)DOTXHUD�9� 2��0LDUQDX� -��3DQJDQ�DQG $� ,EDU]�������,QKLELWRU\�HIIHFW�RI�
PHODQLQV� IURP� $JDULFXV� ELVSRUXV SRO\SKHQRO� R[LGDVH DQG� WZR�
GLIIHUHQW�VXEVWUDWV�RQ�FDUER[\SHSWLGDVH�$�DQG�%DFWLYLW\

*DQGMDU� ,�*�� GDQ 5RKPDQ�� �������� .LPLD� $QDOLVLV� )DUPDVL�� <RJ\DNDUWD��
3XVWDND�3HODMDU

*LQWLQJ�� &��� 6�� *LQWLQJ�� GDQ� ,�� 6XKDLGL�� ������ 3HQJDUXK� MXPODK� EXEXN�
NXQ\LW� WHUKDGDS�PXWX� WDKX�VHJDU� VHODPD�SHQ\LPSDQDQ�SDGD�VXKX�
UXDQJ��-XUQDO�5HND\DVD�3DQJDQ�GDQ�3HUW�������������
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*XUQDGLH�� (�� ������ 'DVDU�GDVDU� ,OPX� 7HNQRORJL� 'DJLQJ�� 3UR\HN�
3HQLQJNDWDQ� 3HQJHPEDQJDQ� 3HUJXUXDQ� ,QVWLWXW� 3HUWDQLDQ� %RJRU��
%RJRU�

+DUMDQWR�� '�� ������ .XDOLWDV� .LPLD� 'DJLQJ� 'DGD� $\DP� %URLOHU� \DQJ�
3DNDQQ\D�GLWDPEDKNDQ�&DPSXUDQ�0LQ\DN�,NDQ�.D\D�$VDP�/HPDN�
2PHJD���� 6NULSVL� 6DUMDQD� 3HWHUQDNDQ�� 3URJUDP� 7HNQRORJL� +DVLO�
7HUQDN��)DNXOWDV�3HWHUQDNDQ�,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU�

+LNPDZDQWL�� 1�� 3�� (�� +DUL\DQWL�� &�� $XOLD�� GDQ� 9�� 3�� 9LUDQVD�� ������
.DQGXQJDQ�SLSHULQ�GDODP�HNVWUDN�EXDK� ODGD�KLWDP�GDQ�EXDK� ODGD�
SXWLK� �3LSHU� QLJUXP�/��� \DQJ� GLHNVWUDNVL� YDULDVL� NRQVHQWUDVL� HWDQRO�
PHQJJXQDNDQ�PHWRGH�./7�'HQVLWRPHWUL���0HGLD�)DUPDVL���������
����

-HRQJ��6��&��<�7�-HRQJ��%�.�<DQJ��5�,VODP��6�5�.R\\DODPXGLD��*�3DQJD��
.�<� &KRD�� &�+� 6RQJ�� ������ :KLWH� EXWWRQ� PXVKURRP� �$JDULFXV�
ELVSRUXV�� ORZHUV� EORRG� JOXFRVH� DQG� FKROHVWHURO� OHYHOV� LQ� GLDEHWLF�
DQG�K\SHUFKROHVWHUROHPLF�UDWV��1XWU�5HV����������

.DUWLND�� %��� 3��+DVWXWL�� GDQ�:��6XSDUWRPR�� ������ 3HGRPDQ�8ML� ,QGHUDZL�
%DKDQ� 3DQJDQ�� 3XVDW� $QWDU� 8QLYHUVLWDV� 3DQJDQ� GDQ� *L]L�
8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD�

.HWDUHQ�� 6�� ������ 3HQJDQWDU� 7HNQRORJL� 0LQ\DN� GDQ� /HPDN� 3DQJDQ��
8QLYHUVLWDV�,QGRQHVLD�3UHVV��-DNDUWD�

.RPDQVLODQ�� 6�� ������ 3HQJDUXK� SHQJJXQDDQ� EHEHUDSD� MHQLV� ILOOHU�
WHUKDGDS� VLIDW� ILVLN� FKLFNHQ� QXJJHW D\DP� SHWHOXU� IDNLU�� -XUQDO�
=RRWHN�������������± ����

.UDPOLFK�� :�� (�� ������ 6DXVDJH� 3URGXFW�� ,Q�� 7KH� 6FLHQFH� RI� 0HDW� DQG�
0HDW�3URGXFW���QG�HG��:+�)UHHPDQ�DQG�&R��6DQ�)UDQVLVFR�

.XVXPDQHJDUD��$�� ,��� -DPKDUL��<��(UZDQWR�� ������.XDOLWDV� ILVLN�� VHQVRULV�
GDQ�NDGDU�NROHVWHURO�QXJJHW�DPSHOD�GHQJDQ�LPEDQJDQ�ILOOHU�WHSXQJ�
PRFDI�\DQJ�EHUEHGD��%XOHWLQ�3HWHUQDNDQ���������������

/DNVPL�� 5�7�� ������ 'D\D� LNDW� DLU�� S+� GDQ� VLIDW� RUJDQROHSWLN� FKLFNHQ�
QXJJHWV� \DQJ� GLVXEVWXWL� GHQJDQ� WHOXU� UHEXV�� ,QGRQHVLDQ� -XUQDO� RI�
)RRG�7HFKQRORJ\��9RO���������������

/DZULH�� 5�$�� ������ ,OPX� 'DJLQJ�� (GLVL� NH���� 3HQHUMHPDK�� $PLQXGLQ�
3DUDNNDVL��8QLYHUVLWDV�,QGRQHVLD�3UHVV��-DNDUWD�

/HVWDUL�� 5�3� )�� 6ULNDQGL���� GDQ� 6�� /�� -� %HWW\��� ������ 3HQJDUXK� PHWRGH�
SHPDVDNDQ� GDQ� SHQ\LPSDQDQ� WHUKDGDS� VWDELOLWDV� ZDUQD� GDJLQJ�
GHQJDQ� SHQDPEDKDQ SLJPHQ� DQJNDN�� %XO�� 7HN�� 'DQ� ,QGXVWUL�
3DQJDQ��������������

/XNPDQ��'��:���0��6XQGDUZDQWR��$��:��6DQMD\D��7��3XUQDZDUPDQ��+��/DWLI�
GDQ�5��5��6RHMRHGRQR��������+LJLHQH�3DQJDQ��)DNXOWDV�.HGRNWHUDQ�
+HZDQ�,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU�
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0HLOJDDUG�� 0��� *�� 9�� &LYLOOH� DQG� %�� 7�� &DUU�� ������ 6HQVRU\� (YDOXDWLRQ�
7HFKQLTXH��&5&�3UHVV��1HZ�<RUN�

0RQWRODOX��6��������6LIDW�ILVLNR�NLPLD�GDQ�PXWX�RUJDQROHSWLN�EDNVR�EURLOHU�
GHQJDQ�PHQJJXQDNDQ� WHSXQJ�XEL� MDODU� �,SRPHD�%DWDWDV�/���-XUQDO�
=RRWHN�9RO����1R���SS������

0XFKWDGL�� 7�� 5� GDQ� 6XJL\RQR�� ������ ,OPX� 3HQJHWDKXDQ� %DKDQ�3DQJDQ��
,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU�

1DUXNL��6��'DQ�6��.DQRQL�� ������.LPLD� GDQ�7HNQRORJL�3HQJRODKDQ�+DVLO�
+HZDQ�� 3$8� 3DQJDQ� GDQ� *L]L�� 8QLYHUVLWDV� *DGMDK� 0DGD��
<RJ\DNDUWD�

1XUZDQWRUR��9��3��%LQWRUR��$��0��/HJRZR�� /��'��$PEDUD��$��3UDNRVR��6��
0XO\DQL� DQG� $�� 3XUQRPRDGL�� ������ 0LFURELRORJLFDO� SK\VLFDO�
SURSHUWLHV� RI� EHHI�PDULQDWHG�ZLWK� JDUOLF� MXLFH�� -�� ,QGRQHVLDQ� 7URS��
$QLPDO�$JULF��������

2ZHQV� &�0� ����� 3RXOWU\ 0HDW 3URFHVVLQJ� &5& 3�
/&&��'HSDUWHPHQW�RI�3RXOWU\�6FLHQFH��7H[DV�

3DOXQJNXQ�� �5 GDQ�$��%XGLDUWL�� � ������ �%DZDQJ� �3XWLK�'DWDUDQ�5HQGDK���
37�3HQHEDU�6ZDGD\D��-DNDUWD�

3DQWKRQJ�� 6�� 1� %RRQVDWKRUQ� DQG� 6� &KXFKDZDQNXO� ������ $QWLR[LGDQW�
DFWLYLW\��DQWL�SUROLIHUDWLYH�DFWLYLW\�DQG�DPLQR�DFLG�SURILOHV�RI�HWKDQROLF�
H[WUDFWV�RI�HGLEOH�PXVKURRPV��*HQ��0RO��5HV�������������

3UDVHW\R�� '�� ������ 6LIDW� )LVLN� GDQ� 3DODWDELOLWDV� %DNVR� 'DJLQJ� 6DSL� GDQ�
'DJLQJ� .HUEDX� SDGD� /DPD� 3RVWPRUWHP \DQJ� %HUEHGD�� 6NULSVL��
)DNXOWDV�3HWHUQDNDQ��,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU�

5LVPXQDQGDU�� ������ /DGD� %XGLGD\D� GDQ� 7DWDQLDJDQ\D�� 3HQHEDU�
6ZDGD\D��-DNDUWD�

5RKPDQ��$�GDQ�5��6XJHQJ��������'D\D�DQWLRNVLGDQ�HNVWUDN�HWDQRO�GDXQ�
NHPXQLQJ��0XUUD\D�SDQLFXODWD��/��-DFN��VHFDUD�LQ�YLWUR���������������
����

5RV\LGL�� '�$�6�� :LGDWL� GDQ� -�� 3UDNRVR�� ������ 3HQJDUXK� 3HQJJXQDDQ�
5XPSXW� /DXW� 7HUKDGDS� .XDOLWDV� )LVLN� 'DQ� 2UJDQROHSWLN� &KLFNHQ�
QXJJHWV��-XUQDO�,OPX�'DQ�7HNQRORJL�+DVLO�7HUQDN�9RO��������������

6DOLP�� 0�� 5�� ������ $SOLNDVL� 0RGHO� $UUKHQLXV� XQWXN� 3HQGXJDDQ� 0DVD�
6LPSDQ� 6RVLV� $\DP� SDGD� 3HQ\LPSDQDQ� GHQJDQ� 6XKX� \DQJ�
%HUEHGD� %HUGDVDUNDQ� 1LODL� 79%� GDQ� S+�� 7KHVLV�� 8QLYHUVLWDV�
3DVXQGDQ��%DQGXQJ��

6D\XWL�� .�� ������ $QWLRNVLGDQ�� $ODPL� GDQ� 6LQWHWLN�� &HWDNDQ� 3HUWDPD��
$QGDODV�3UHVV�

6HW\RZDWL��0�7��������6LIDW�)LVLN��.LPLD�GDQ�3DODWDELOLWDV�1XJJHWV�.HOLQFL��
6DSL�GDQ�$\DP�\DQJ�PHQJJXQDNDQ�%HUEDJDL�7LQJNDW�.RQVHQWUDVL�
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7HSXQJ� 0DL]HQD�� 6NULSVL�� )DNXOWDV� 3HWHUQDNDQ� ,QVWLWXW� 3HUWDQLDQ�
%RJRU��%RJRU�

6LDQLSDU�� '�� 7�� ������ 3HQJDUXK� .RPELQDVL� %DKDQ� 3HQJLNDW� GDQ� %DKDQ�
3HQJLVL� WHUKDGDS�6LIDW�)LVLN��.LPLD��VHUWD�3DODWDELOLWDV�)LVK�1XJJHW�
GDUL�'DJLQJ�0HUDK� ,NDQ�7XQD� �7KXQQXV�REHVXV���6NULSVL��)DNXOWDV�
.HODXWDQ�GDQ�3HULNDQDQ��,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU��

6RHNDUWR�� 76�� ������ 3HQLODLDQ� 2UJDQROHSWLN� XQWXN� ,QGXVWUL� 3DQJDQ� GDQ�
+DVLO�3HUWDQLDQ��%KDUDWD�.DU\D�$NVDUD��-DNDUWD�

6RHSDUQR��������,OPX�GDQ�7HNQRORJL�'DJLQJ��&HWDNDQ�NH����*DGMDK�0DGD�
8QLYHUVLW\�3UHVV��<RJ\DNDUWD��

6XSUDSWL��0�/��������7HSXQJ�7DSLRND��3HPEXDWDQ�GDQ�3HPDQIDDWDQQ\D��
.DQLVLXV��-RJMDNDUWD�

7DWL��6��������5DKDVLD�0HQJRODK�'DJLQJ�$\DP��%XOHWLQ�3HUEDLNDQ�0HQX�
0DNDQDQ�5DN\DW��������������± ���

7KDOLE�� $�� ������ 8ML� WLQJNDW� NHVXNDDQ� QXJJHW� LNDQ�PDGLGLKDQJ� �7KXQQXV�
DOEDFDUHV�� GHQJDQ� EDKDQ� SHQJLVL� \DQJ� EHUEHGD�� -XUQDO� ,OPLDK�
$JULELVQLV�GDQ�3HULNDQDQ�������

7MRNURNXVXPR��'��������5HYLHZ��0HQFHJDK�GDQ�PHODZDQ�SHQ\DNLW�.DQNHU�
GDQ� GHJHQHUDWLI� GHQJDQ� -DPXU� .DQFLQJ� �$JDULFXV� ELVSRUXV���
3URVLGLQJ� 6HPLQDU� 1DVLRQDO�0DV\DUDNDW� %LRGLY� ,QGRQHVLD� 9ROXPH�
���1RPRU���KOP�����������

:DWWV�� %0�� <OLPDNL�� *�/�� -HIIHU\�/�(�� (OLDV�� /�*�� ������ %DVLF� 6HQVRU\�
0HWKRGV� IRU� )RRG� (YDOXDWLRQ�� &DQDGD� � 8QLYHUVLW\� RI� 0DQLWRE
,QWHUQDVLRQDO�'HYHORSPHQW�5HVHDUFK�&HQWUH

:LJXQD�<��� ,�� $ULHI�� GDQ� /�� .RPDULDK�� ������ .XDOLWDV� ILVLN� GDQ� PLNURELD�
GDJLQJ� VDSL� \DQJ� GLWDPEDK� MDKH� �]LQJLEHU� RIILFLQDOH�� URVFRH�SDGD�
NRQVHQWUDVL�GDQ�ODPD�SHQ\LPSDQDQ�\DQJ�EHUEHGD��6NULSVL�-XUXVDQ�
,OPX�3URGXNVL�7HUQDN��)DNXOWDV�3HWHUQDNDQ�,3%��%RJRU�

:LQDUQR�� )�*�� ������ .LPLD� 3DQJDQ� GDQ� *L]L�� 37�� *UDPHGLD� 3XVWDND�
8WDPD��-DNDUWD�

:LQDUQR��)�*��GDQ�7�6��5DKD\X��������%DKDQ�0DNDQDQ�7DPEDKDQ�XQWXN�
0DNDQDQ�GDQ�.RQWDPLQDQ��3XVWDND�6LQDU�+DUDSDQ��-DNDUWD�

<XDQLWD�� ,�� GDQ� /�� 6LOLWRQJD�� ������ 6LIDW� NLPLD� GDQ� SDODWDELOLWDV� QXJJHW�
D\DP� PHQJJXQDNDQ� MHQLV� GDQ� NRQVHQWUDVL� EDKDQ� SHQJLVL� \DQJ�
EHUEHGD��-XUQDO�,OPX�+HZDQL�7URSLND� �����

<XOLDQD� 1��� <�� %�� 3UDPRQR�� GDQ� $�� +LQWRQR�� ������ .DGDU� OHPDN��
NHNHQ\DODQ� GDQ� FLWD� UDVD� QXJJHW� D\DP� \DQJ� GL3(1$0%$+$1
GHQJDQ� KDWL� D\DP� EURLOHU�� $QLPDO� $JULFXOWXUH� -RXUQDO�� �� ����� ����
����
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<XVWLQD�� ,��� $�1�� (ULFKD�� GDQ� $QLVZDWXO�� ������ 3HQJDUXK� 3HQDPEDKDQ
$QHND�5HPSDK�7HUKDGDS�6LIDW� )LVLN��2UJDQROHSWLF�6HUWD�.HVXNDDQ�
3DGD�.HUXSXN�'DUL�6XVX�6DSL�6HJDU��6HPLQDU�QDVLRQDO� NHGDXODWDQ�
SDQJDQ��3S����
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