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��3(1*$17$5�)$50$.2/2*,�./,1,. 

'U��DSW��:$+<8�+(1'5$57,��6�6L���0�.HV�� 

 

$� 3HQGDKXOXDQ 

)DUPDNRORJL� .OLQLV�� VHFDUD� WHRUL�� WHODK� GLSUDNWLNNDQ�

VHODPD� EHUDEDG�DEDG� PHODOXL� SHQJDPDWDQ� HIHN� SHQJREDWDQ�

KHUEDO� GDQ� SHQJREDWDQ� DZDO� SDGD� PDQXVLD� 6HEDJLDQ� EHVDU�

SHNHUMDDQ�LQL�GLODNXNDQ�PHODOXL�WULDO�DQG�HUURU� 3DGD�DZDO�WDKXQ�

�����DQ�� NHPDMXDQ� LOPX� SHQJHWDKXDQ� PHPXQJNLQNDQ� SDUD�

LOPXZDQ� XQWXN� PHQJJDEXQJNDQ� VWXGL� WHQWDQJ� HIHN� ILVLRORJLV�

GHQJDQ� HIHN� ELRORJLV� +DO� LQL� PHQJKDVLONDQ� WHURERVDQ� EHVDU�

SHUWDPD�NHWLND�SDUD�LOPXZDQ�PHQJJXQDNDQ�IDUPDNRORJL�NOLQLV�

XQWXN� PHQHPXNDQ� LQVXOLQ� 6HMDN� SHQHPXDQ� WHUVHEXW��

IDUPDNRORJL� NOLQLV� WHODK� EHUNHPEDQJ� PHQMDGL� ELGDQJ�

PXOWLGLVLSOLQ�GDQ�WHODK�EHUNRQWULEXVL�SDGD�SHPDKDPDQ�LQWHUDNVL�

REDW�� NHPDQMXUDQ� WHUDSHXWLN��GDQ�NHDPDQDQ�SHQJJXQDDQ�REDW�

SDGD� PDQXVLD� 6HLULQJ� ZDNWX�� DKOL� IDUPDNRORJL� NOLQLV� WHODK�

PDPSX� PHODNXNDQ� SUDNWLN� \DQJ� OHELK� WHSDW� GDQ�

PHPSHUVRQDOLVDVL�WHUDSL�REDW� 

)DUPDNRORJL�NOLQLV�PHUXSDNDQ�LOPX�WHQWDQJ�SHQJJXQDDQ�

REDW� SDGD� PDQXVLD�� � )DUPDNRORJL� NOLQLV� PHPSHODMDUL� WHQWDQJ�

REDW�REDWDQ�SDGD�PDQXVLD��PXODL�GDUL�SHQHOLWLDQ�SHUWDPD�SDGD�

PDQXVLD� KLQJJD� XML� FRED� VHFDUD� DFDN� WHUNRQWURO� GDQ� SHQLODLDQ�

UDVLR�PDQIDDW�ULVLNR�SDGD�SRSXODVL�EHVDU��&UDFRZVNL�HW�DO����������

)DUPDNRORJL� NOLQLV PHQMDGL� FDEDQJ� LOPX� IDUPDNRORJL \DQJ�

EHUKXEXQJDQ� GHQJDQ� LOPX� NHGRNWHUDQ NOLQLV�� ,OPX� LQL�

PHPSHODMDUL� HIHN�HIHN� GDUL� REDW� SDGD� ���� VXNDUHODZDQ� VHKDW�

GDODP�SURVHV� WDKDSDQ�XML� NOLQLV� REDW� XQWXN�PHQGDSDWNDQ� L]LQ�

3(1*$17$5�

)$50$.2/2*,�

./,1,. 



�� 

 

 

'$)7$5�3867$.$ 

 

%URXZHU��.��/��5���6FKPLGW��6���)ORUHQ��/��&���	�-RKQVRQ��-��$����������

&OLQLFDO�3KDUPDFRORJ\�(GXFDWLRQ���7KH�'HFDGH�$KHDG��&OLQ�

3KDUPDFRO� 7KHU�� �������� ��²����

KWWSV���GRL�RUJ���������FSW����� 

%UXQWRQ��/��/����.��%��&��DQG�+��'��5����������*RRGPDQ�	 �*LOPDQ·V�

WKH� 3KDUPDFRORJLFDO� %DVLV� RI� 7KHUDSHXWLFV�� �� 0F*UDZ� +LOO�
0HGLFDO� 

&DPLOOH�*��:HUPXWK����������0HGLFLQDO�&KHPLVWU\��'HILQLWLRQ�$QG�

2EMHFWLYHV��7KH�7KUHH�0DLQ�3KDVHV�2I�'UXJ�$FWLYLW\��'UXJ�

$QG� 'LVHDVH� &ODVVLILFDWLRQ� LQ� 7KH� 3UDFWLFH� RI� 0HGLFLQDO�

&KHPLVWU\��6HFRQG�(GLWLRQ� 

&UDFRZVNL��-��/���+XORW��-��6���/DSRUWH��6���&KDUYHULDW��0���5RXVWLW��0���

'HSODQTXH�� '��� 	� *LURGHW�� 3�� 2�� �������� &OLQLFDO�

SKDUPDFRORJ\�� &XUUHQW� LQQRYDWLRQV� DQG� IXWXUH� FKDOOHQJHV��

)XQGDP� &OLQ� 3KDUPDFRO�� ������� ���²�����

KWWSV���GRL�RUJ���������IFS������ 

)DFFHQGD�� (��� 0D[ZHOO�� 6��� 	� 6]DUHN�� -�� /�� �������� 3KDUPDFRORJ\�

(GXFDWLRQ� 3URMHFW� LQ� RXU� &OLQLFDO� 3KDUPDFRORJ\� DQG�

7KHUDSHXWLFV�3UDFWLFH��-RXUQDO·V�7KHUDSHXWLF�,QQRYDWLRQV����������

�²�����KWWSV���GRL�RUJ���������FSW����� 

*RODQ��'�(���$UPVWURQJ��(�� DQG�$UPVWURQJ��$�� �������3ULQFLSOHV� RI�
SKDUPDFRORJ\��7KH�SDWKRSK\VLRORJLF�EDVLV�RI�GUXJ�WKHUDS\��)RXUWK�

HGLWLRQ��3ULQFLSOHV�RI�3KDUPDFRORJ\��7KH�3DWKRSK\VLRORJLF�%DVLV�RI�

'UXJ�7KHUDS\��7KLUG�(GLWLRQ��S������ 

0LNH� 6FKDFKWHU�� � ������� &OLQLFDO� SKDUPDFRORJ\� � LQ� &OLQLFDO�

3KDUPDFRORJ\��(OHYHQWK�(GLWLRQ�� 

0RKDPHG�(OPHOLHJ\��2OLYHU�*KREULDO��LQ�5HPLQJWRQ���������0RGHO�

LQIRUPHG�GUXJ�GHYHORSPHQW�DQG�GLVFRYHU\��DQ�RYHUYLHZ�RI�

FXUUHQW�SUDFWLFHV��7ZHQW\�WKLUG�(GLWLRQ� 



�� 

 

 

5RPPHO�*��7LURQD��5LFKDUG�%��.LP����������,QWURGXFWLRQ�WR�&OLQLFDO�

3KDUPDFRORJ\�LQ�&OLQLFDO�DQG�7UDQVODWLRQDO�6FLHQFH��6HFRQG�

(GLWLRQ� 

5RVHQEDXP�� 6�(�� ������� ¶%DVLF� 3KDUPDFRNLQHWLFV� DQG�

 3KDUPDFRG\QDPLFV·� 

6KDUJHO�� /�� DQG� <X�� $�%�&�� ������� $SSOLHG� %LRSKDUPDFHXWLFV� 	�

 3KDUPDFRNLQHWLFV��6HYHQWK�(GLWLRQ��0F*UDZ�+LOO�(GXFDWLRQ� 

6WHSKHQ� 3�+�� $OH[DQGHU�� �������� 3KDUPDFRG\QDPLFV� LQ�

&RPSUHKHQVLYH�3KDUPDFRORJ\ 

  



�� 

 

 

%$% 

��35,16,3�8080�)$50$.2/2*,�./,1,.� 
GU��5R]L�$EGXOODK��0$56��6S�). 

 

$� 3HQGDKXOXDQ 

)DUPDNRORJL� .OLQLN� PHUXSDNDQ� FDEDQJ� LOPX� \DQJ�

PHPSHODMDUL� HIHN� REDW� SDGD� PDQXVLD�� GHQJDQ� IRNXV� SDGD�

SHQJJXQDDQ�REDW�XQWXN�SHQFHJDKDQ��GLDJQRVLV��GDQ�SHQJREDWDQ�

SHQ\DNLW�� ,QL� DGDODK� ELGDQJ� \DQJ� GLQDPLV� GDQ� WHUXV�

EHUNHPEDQJ�� \DQJ� PHPDLQNDQ� SHUDQ� NULWLV� GDODP�

SHQJHPEDQJDQ�REDW�EDUX�GDQ�GDODP�PDQDMHPHQ�WHUDSL�SDVLHQ��

'DODP�NRQWHNV�PHGLV�PRGHUQ��SHPDKDPDQ�PHQGDODP�WHQWDQJ�

IDUPDNRORJL� NOLQLN� DGDODK� HVHQVLDO� EDJL� SUDNWLVL� NHVHKDWDQ��

PHPXQJNLQNDQ�SHQHUDSDQ�WHUDSL�REDW�\DQJ�DPDQ��HIHNWLI��GDQ�

UDVLRQDO��2·6KDXJKQHVV\�������� 

3HQJHQDODQ�IDUPDNRORJL�NOLQLN�VHEDJDL�VSHVLDOLVDVL�PHGLV�

GLPXODL� SDGD� DZDO� DEDG� NH����� VHLULQJ� GHQJDQ� SHQLQJNDWDQ�

SHPDKDPDQ� WHQWDQJ� PHNDQLVPH� ELRNLPLD� GDQ� ILVLRORJLV�

SHQ\DNLW��'HQJDQ�EHUNHPEDQJQ\D�WHNQRORJL�GDQ�PHWRGH�LOPLDK��

IDUPDNRORJL�NOLQLN�WHODK�EHUWUDQVIRUPDVL��PHPEHULNDQ�ZDZDVDQ�

\DQJ� OHELK� OXDV� WHQWDQJ� EDJDLPDQD� REDW� EHULQWHUDNVL� GHQJDQ�

VLVWHP�ELRORJLV�PDQXVLD� �*LOPDQ·V�� �������6HMDN� LWX�� ELGDQJ� LQL�

WHODK�PHQMDGL�SHQWLQJ�GDODP�SHQHOLWLDQ�GDQ�SHQJHPEDQJDQ�REDW��

HYDOXDVL� NOLQLV�� GDQ� SUDNWLN� NOLQLV�� PHPDVWLNDQ� EDKZD� REDW�

GLJXQDNDQ�GHQJDQ�FDUD�\DQJ�SDOLQJ�HIHNWLI�GDQ�DPDQ� 

'DODP� EDE� LQL�� NLWD� DNDQ� PHPSHODMDUL� SULQVLS�SULQVLS�

GDVDU�IDUPDNRORJL�NOLQLN��WHUPDVXN�IDUPDNRNLQHWLN³EDJDLPDQD�

WXEXK�PHPSHQJDUXKL� REDW�� GDQ� IDUPDNRGLQDPLN³EDJDLPDQD�

REDW� PHPSHQJDUXKL� WXEXK�� .LWD� MXJD� DNDQ� PHPEDKDV�

35,16,3�8080�

)$50$.2/2*,�

./,1,.� 
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'$)7$5�3867$.$ 

 

$WNLQVRQ�-U��$�-���+XDQJ��6��0���/HUWRUD��-�-�/��	�0DUNH\��6�3���������

3ULQFLSOHV� RI� &OLQLFDO� 3KDUPDFRORJ\�� (OVHYLHU��

GRL���������&��������������� 

*LOPDQ·V��*�	��������*RRGPDQ�	�*LOPDQ·V��7KH�3KDUPDFRORJLFDO�%DVLV�

RI�7KHUDSHXWLFV����WK�HGLWLRQ��0F*UDZ�+LOO� 

+LODO�'DQGDQ�� 5�� 	� %UXQWRQ�� /�/�� ������� *RRGPDQ� DQG� *LOPDQ·V�

0DQXDO� RI� 3KDUPDFRORJ\� DQG� 7KHUDSHXWLFV�� �QG� HGLWLRQ��

0F*UDZ�+LOO�(GXFDWLRQ� 

.DW]XQJ��%�*��	�9DQGHUDK��7�:�� �������.DW]XQJ·V�%DVLF�	�&OLQLFDO�

3KDUPDFRORJ\����H�HGLWLRQ��0F*UDZ�+LOO� 

2·6KDXJKQHVV\��.�� �������3ULQFLSOHV�RI�FOLQLFDO�SKDUPDFRORJ\�DQG�

GUXJ� WKHUDS\�� ,Q�� 2[IRUG� 7H[WERRN� RI� 0HGLFLQH�� 2[IRUG�

8QLYHUVLW\� 3UHVV�� SS�� ����²������

GRL���������PHG���������������������� 

5RGHQ�� '�0�� ������� 3ULQFLSOHV� RI� &OLQLFDO� 3KDUPDFRORJ\�� ,Q�� -�/��

-DPHVRQ��$�6��)DXFL��'�/��.DVSHU��6�/��+DXVHU��'�/��/RQJR��	�

-��/RVFDO]R��HGV����+DUULVRQ·V�3ULQFLSOHV�RI�,QWHUQDO�0HGLFLQH����H��

1HZ� <RUN�� 1<�� 0F*UDZ�+LOO� (GXFDWLRQ�� S��

DFFHVVPHGLFLQH�PKPHGLFDO�FRP�FRQWHQW�DVS["DLG ��������

��� 

6FKDFKWHU�� 0�� ������� &OLQLFDO� SKDUPDFRORJ\�� ,Q�� &OLQLFDO�

3KDUPDFRORJ\�� (OVHYLHU�� SS�� �²��� GRL���������%�����������

��������������� 

 

  



�� 

 

 

%$% 

��)$50$.2.,1(7,.�'$1�)$50$.2',1$0,. 

GU��/LJDQGD�(QGR�0DKDWD��0�%LRPHG 

 

$� )DUPDNRNLQHWLN 

)DUPDNRNLQHWLN� DGDODK� FDEDQJ� LOPX� \DQJ� PHPEDKDV�

EDJDLPDQD� QDVLE� REDW� GL� GDODP� WXEXK� VHWHODK� GLNRQVXPVL��

7XEXK�PDQXVLD�PHPLOLNL�VLVWHP�SURWHNVL�WHUKDGDS�EHQGD�DVLQJ�

�[HQRELRWLN�� WHUPDVXN� REDW�� ROHK� NDUHQD� LWX� XQWXN� GDSDW�

PHQFDSDL� WDUJHW� GDQ� PHPEHUL� HIHN� WHUDSHXWLN�� PDND� PROHNXO�

REDW� KDUXV� PHOHZDWL� EHEHUDSD� EDUULHU� WHUJDQWXQJ� SDGD� MDOXU�

DGPLQLVWUDVL� REDW�� 2EDW� KDUXV� GDSDW� GLDEVRUEVL� GDQ�

GLGLVWULEXVLNDQ� NH� RUJDQ� WDUJHW� VHUWD� GDSDW� PHOHZDWL� SURVHV�

PHWDEROLVPH� GDQ� HOLPLQDVL� �$'0(��� 3HPDKDPDQ� PHQJHQDL�

IDUPDNRNLQHWLN� REDW� VDQJDW� EHUSHQJDUXK� WHUKDGDS� NHVXNVHVDQ�

WHUDSL�GDQ�PHQXUXQNDQ�ULVLNR�WHUMDGLQ\D�LQWHUDNVL�REDW�GDQ�HIHN�

VDPSLQJ�REDW� 

�� 7XMXDQ�GDQ�0DQIDDW�0HPDKDPL�)DUPDNRNLQHWLN 

)DUPDNRNLQHWLN� VDQJDW� GLEXWXKNDQ� GDODP� SHOD\DQDQ�

NOLQLN�� \DNQL� GDODP� IDUPDNRWHUDSL�� 6HRUDQJ� NOLQLVL� KDUXV�

GDSDW�PHQHQWXNDQ�UHJLPHQ�GRVLV�\DQJ�RSWLPDO�EDJL�PDVLQJ�

PDVLQJ�SDVLHQ�GHQJDQ�EHUSHGRPDQ�SDGD�NDGDU�REDW�GDODP�

SODVPD�� 0LVDOQ\D�� GDODP� NDVXV� SDVLHQ� GHQJDQ� JDQJJXDQ�

IXQJVL�JLQMDO�DWDX�KDWL��PDND�SHPDKDPDQ�WHQWDQJ�EDJDLPDQD�

REDW� GLPHWDEROLVPH� GDQ� GLHOLPLQDVL� ROHK� RUJDQ�RUJDQ� LQL�

PHQMDGL� VDQJDW� SHQWLQJ� XQWXN� PHQHQWXNDQ� GRVLV� \DQJ�

RSWLPDO� VHKLQJJD� SDVLHQ� GDSDW� WHUKLQGDU� GDUL� LQWRNVLNDVL�

DNLEDW�SHQXPSXNDQ�REDW�� 

  

)$50$.2.,1(7,�

'$1�

)$50$.2',1$0,
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'$)7$5�3867$.$ 

 

%UXQWRQ��/���'DQGDQ��5��+��DQG�.QROOPDQQ��%���������*RRGPDQ�DQG�

*LOPDQ·V� 7KH� 3KDUPDFRORJLFDO� %DVLV� RI� 7KHUDSHXWLFV�� ��WK�

HGQ�� 0F*UDZ� +LOO� (GXFDWLRQ�� ��WK� HGQ�� GRL��

���������������������� 

*XQDZDQ� 6*�� )DUPDNRORJL� GDQ� 7HUDSL� (GLVL� ��� -DNDUWD� �� %DODL�

3HQHUELW�).8,����� 

.DW]XQJ�� %��� .UXLGHULQJ��0�� DQG� 7UHYRU��$�� ������� 3KDUPDFRORJ\�

([DPLQDWLRQ� 	� %RDUG� 5HYLHZ� ���WK� (G��� 0F*UDZ�+LOO�

&RPSDQLHV� 

6HDQ�� *�� DQG� 3UHXVV�� &�� 9� ������� ¶3KDUPDFRNLQHWLFV·�� LQ� 1&%,��

6WDW3HDUOV�3XEOLVKLQJ�//&��7KLV��SS���²�� 

:DOOHU�� '�� DQG� 6DPSVRQ�� $�� ������� ¶7KH� ELRORJLFDO� EDVLV� RI�

SKDUPDFRNLQHWLFV·�� 3KDUPDFRNLQHWLFV�� 0HGLFDO�

3KDUPDFRORJ\� DQG� 7KHUDSHXWLFV�� SS�� ��²���� GRL��

��������%�������������������������� 

  



�� 

 

 

%$% 

��3(0%$*,$1�*2/21*$1�2%$7 

$QGL�1XU�,OPL�$GULDQD��6�)DUP���0�)DUP 

 

$� 3HQGDKXOXDQ 

0HQXUXW� 3HUDWXUDQ� 0HQWHUL� .HVHKDWDQ� 5HSXEOLN�

,QGRQHVLD� 1RPRU� ��� WDKXQ� ������ REDW�PHQJDFX� SDGD� SURGXN�

ELRORJL�\DQJ�GLJXQDNDQ�XQWXN�PHQJXEDK�DWDX�PHQHOLWL� VLVWHP�

ILVLRORJL� DWDX� NHDGDDQ� SDWRORJL� GHQJDQ� WXMXDQ� PHQHWDSNDQ�

GLDJQRVLV�� SHQFHJDKDQ�� SHQ\HPEXKDQ�� SHPXOLKDQ�� DWDX�

SHQLQJNDWDQ� NRQGLVL� NHVHKDWDQ�� � 3HUDWXUDQ� \DQJ� � VHUXSD� MXJD��

GLWHPXNDQ� GDODP� 3HUDWXUDQ� 0HQWHUL� .HVHKDWDQ� 5HSXEOLN�

,QGRQHVLD� 1RPRU� ��� WDKXQ� ������ \DQJ� PHQGHILQLVLNDQ� REDW�

VHEDJDL�EDKDQ�DWDX�FDPSXUDQ�EDKDQ��WHUPDVXN�SURGXN�ELRORJL��

\DQJ� GLPDQIDDWNDQ� XQWXN� PHPSHQJDUXKL� DWDX� PHQ\HOLGLNL�

VLVWHP�ILVLRORJL�DWDX�NRQGLVL�SDWRORJL��GHQJDQ�PDNVXG�GLDJQRVLV���

SHQFHJDKDQ�� � SHQ\HPEXKDQ�� SHPXOLKDQ�� � SHQLQJNDWDQ��

NHVHKDWDQ���GDQ��NRQWUDVHSVL��SDGD�PDQXVLD� 

%HUGDVDUNDQ� 3HUDWXUDQ� 0HQWHUL� .HVHKDWDQ� 5HSXEOLN�

,QGRQHVLD��1RPRU��������WDKXQ���������EDKDQ��REDW��PHUXMXN��SDGD�

EDKDQ���EDLN�\DQJ�PHPLOLNL�HIHN�WHUDSHXWLN�PDXSXQ�WLGDN��\DQJ�

GLJXQDNDQ� GDODP� SHPEXDWDQ� REDW� GHQJDQ� VWDQGDU� GDQ� PXWX�

WHUWHQWX�VHEDJDL�EDKDQ�EDNX�GDODP�LQGXVWUL�IDUPDVL� 

 

  

3(0%$*,$1�

*2/21*$1�
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'$)7$5�3867$.$ 

 

$\XGKLD��5���6RHELMRQR��7���	�2NWDYLDQL�� � ��������5DQFDQJ�%DQJXQ�

6LVWHP� ,QIRUPDVL� 3HQMXDODQ� 2EDW� 3DGD� $SRWHN� ,WD� )DUPD��

-6,.$������ 

.HPHQNHV�5,����������&DUD�&HUGDV�*XQDNDQ�2EDW��-DNDUWD� 

3HUPHQNHV� � 5,�� � �������� � 3HUDWXUDQ� 0HQWHUL� .HVHKDW� � 5HSXEOLN�

,QGRQHVLD��1RPRU������7DKXQ������ 

3HUPHQNHV� � 5,�� � �������� � 3HUDWXUDQ� 0HQWHUL� .HVHKDWDQ� 5HSXEOLN

 ,QGRQHVLD��1RPRU����WDKXQ������� 

3HUPHQNHV� � 5,�� � �������� � 3HUDWXUDQ� � 0HQWHUL� � .HVHKDWDQ� � 5HSXEOLN��

,QGRQHVLD��1RPRU����WDKXQ������ 

 

  



�� 

 

 

%$% 

��6,67(0�%,2/2*,�6(/ 

DSW��(QGDK�1XUURKZLQWD�'MXZDUQR��0�6F� 

 

$� 3HQGDKXOXDQ 

6HO�PHUXSDNDQ�XQLW�WHUNHFLO�GL�GDODP�VHEXDK�RUJDQLVPH��

6HO�EHUDVDO�GDUL�%DKDVD�ODWLQ�FHOOXOD�\DQJ�DUWLQ\D�ELOLN��3HQHPX�

VHO�DGDODK�5REHUW�+RRNH�GL�WDKXQ�������6HO�PHPLOLNL�VWUXNWXU�GDQ�

IXQJVLQ\D��6HWHODK�GLWHPXNDQQ\D�PLNURVNRS�HOHNWURQ�GL�WDKXQ�

�����PDND�EHQWXN�VHO�VHPDNLQ� MHODV�\DLWX�WHUGLUL�DWDV�EHEHUDSD�

NRPSRQHQ�&DPSEHOO� DQG� 5HHFH�� ������� 6HO� PHQ\RNRQJ�

NHKLGXSDQ�RUJDQLVPH��.LWD�PHQJHQDO�RUJDQLVPH�XQLVHOXOHU�GDQ�

RUJDQLVPH�PXOWLVHOXOHU��2UJDQLVPH�XQLVHOXOHU�FRQWRKQ\D�DGDODK�

\HDVW��SURWR]RD�GDQ�EDNWHUL��2UJDQLVPH�PXOWLVHOXOHU�FRQWRKQ\D�

DGDODK�WXPEXKDQ��KHZDQ�GDQ�PDQXVLD� 

%HUGDVDUNDQ� XNXUDQ� GDQ� NHUXPLWDQ� VHO� GLNHQDO� GHQJDQ�

VHEXWDQ�VHO�SURNDULRWLN�GDQ�VHO�HXNDULRWLN��6HO�SURNDULRWLN�WLGDN�

PHPLOLNL� QXNOHXV� DWDX� PHPEUDQ� \DQJ� PHPLVDKNDQ� PDWHUL�

JHQHWLN� �'1$�� GHQJDQ� VLWRSODVPD�� &RQWRK� VHO� SURNDULRWLN�

DGDODK� EDNWHUL� GDQ� &\DQREDFWHULD�� 6HO� HXNDULRWLN� PHPLOLNL�

VHOXEXQJ� QXNOHXV� VHKLQJJD� PDWHUL� JHQHWLNQ\D� WHUSLVDK� VHFDUD�

MHODV�GHQJDQ�VLWRSODVPD��&RQWRK�VHO�HXNDULRWLN�DGDODK�VHO�SDGD�

PDQXVLD��VHO�SDGD�KHZDQ��GDQ�VHO�SDGD�WXPEXKDQ��'DUPDZDWL��

�������3HPEDKDVDQ�WHUNDLW�ELRORJL�VHO�GL�GDODP�EXNX�IDUPDNRORJL�

NOLQLN�LQL�PHQJDFX�SDGD�MHQLV�VHO�HXNDULRWLN�NKXVXVQ\D�SDGD�VHO�

PDQXVLD�� 
 

  

6,67(0�
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'$)7$5�3867$.$ 

 

$GHOLQD��5���������6LPXODVL�'RFNLQJ�0ROHNXOHU�6HQ\DZD�3RWHQVLDO�

7DQDPDQ�-XVWLFLD�JHQGDUXVVD�%XUP�� I��6HEDJDL�$QWLGLDEHWHV�

0ROHFXODU� 'RFNLQJ� 6LPXODWLRQ� 2I� -XVWLFLD� *HQGDUXVVD� $V�

$QWLGLDEHWLF��%XOHWLQ�3HQHOLWLDQ�.HVHKDWDQ��������²���� 

$GULDQWR�� +��� ������ %XNX� $MDU� %LRORJL� 6HO� GDQ� 0ROHNXOHU��

'HHSXEOLVK� 

$NEDUL�� 3��� .KRUDVDQL�=DGHK�� $��� ������ 7KLD]LGH� GLXUHWLFV�� LQ��

6WDW3HDUOV�>,QWHUQHW@��6WDW3HDUOV�3XEOLVKLQJ� 

$P\�� ,�6��� +LGD\DW�� 0��� 6XKHUPDQ�� -��� ������ 3HQJDUXK� NHQDLNDQ�

NDGDU�JOXNRVD�GDUDK�WHUKDGDS�SHQLQJNDWDQ�GD\D�LQJDW�MDQJND�

SHQGHN�SDGD�ZDQLWD�GHZDVD��0DUDQDWKD�-RXUQDO�RI�0HGLFLQH�

DQG�+HDOWK����������� 

$QJJLWD��'���1XULV\DK��6���:LULDQV\D��(�3���������0HNDQLVPH�NHUMD�

DQWLELRWLN��80,�0HGLFDO�-RXUQDO������²��� 

$QXURJR��'���������3HQGHNDWDQ�0XOWLSHUVSHNWLI�'DODP�0DQDMHPHQ�

3HQ\DNLW�$VPD��0(',&,186�������²��� 

$VWXWL�� 3��� ������ 6LNOXV� 6HO� 6HEDJDL� 7DUJHW� 3HQHPXDQ� 2EDW� $ODP�

$QWLNDQNHU��3HQGHNDWDQ�(PSLULV�+LQJJD�7HNQRORJL�0RGHUQ� 

&DPSEHOO��1�$���5HHFH��-�%���������%LRORJ\��3HDUVRQ�(GXFDWLRQ�,QGLD� 

'DUPDZDWL��6���������%DKDQ�DMDU�ELRORJL�VHO�GDQ�PROHNXOHU� 

)DU]DP�� .��� -DQ�� $��� ������ %HWD� EORFNHUV�� LQ�� 6WDW3HDUOV� >,QWHUQHW@��

6WDW3HDUOV�3XEOLVKLQJ� 

)HEULDQL��+���5DKPDGLQD��5��� ������%XNX�%LRORJL� 6HO�8QLW�7HUNHFLO�

3HQ\XVXQ�7XEXK�0DNKOXN�+LGXS� 

.KXGUDWL��:�&���.RPDUDWLK��(���(UQDZDWL��7���5DFKPDQ��0�-���������

3HUDQ�UKR�NLQDVH�LQKLELWRU�GDODP�SHQDWDODNVDQDDQ�JODXNRPD��

VWXGL� SXVWDND� NRPSUHKHQVLI� PHNDQLVPH�� HILNDVL� GDQ� HIHN�

VDPSLQJ��3URPLQHQWLD�0HGLFDO�-RXUQDO������²��� 



�� 

 

 

0HGLD�� .�&��� ������ $ODVDQ� 0HQJDSD� )RVIROLSLG� GLVHEXW� %HUVLIDW�

$PILILOLN� >:::� 'RFXPHQW@�� .203$6�FRP�� 85/�

KWWSV���ZZZ�NRPSDV�FRP�VNROD�UHDG�����������������

�����DODVDQ�PHQJDSD�IRVIROLSLG�GLVHEXW�EHUVLIDW�DPILILOLN�

�DFFHVVHG���������� 

1XJURKR��$�(���������)DUPDNRORJL��3XVWDND�3HODMDU� 

6DUXPDKD�� 0��� ������ %LRORJL� 6HO�� 0RGXO� 6LQJNDW� 6HO� GDODP�

3HUNHPEDQJDQQ\D��3HQHUELW�/XWIL�*LODQJ� 

6LDKDDQ��,�+���7RELQJ��7�&���5RVGLDQD��1���/XELV��%���������'DPSDN�

NDUGLRWRNVLN� REDW� NHPRWHUDSL� JRORQJDQ� DQWUDVLNOLQ�� 6DUL�

3HGLDWUL�������²�� 

7DOOHL��7�(���������%LRORJL�6HO�XQWXN�)DUPDVL�GDQ�.HGRNWHUDQ� 

7ULDQD�� %��� 6XSDUPDQ�� $��� ������ .DMLDQ� 3HQJHPEDQJDQ� (WRVRP�

VHEDJDL�3HPEDZD�$JHQ�16$,'�7RSLNDO��-XUQDO�5LVHW�)DUPDVL�

���²���� 

<XQLWD��2��� ������ %LRORJL� 6HO�� 3HQGHNDWDQ�$SOLNDWLI�8QWXN� 3URIHVL�

.HVHKDWDQ� 
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%$% 

��.216(3�5(6(3725 

DSW��'HQL�6HWLDZDQ��0�&OLQ��3KDUP 

 

$� 3HQGDKXOXDQ 

5HVHSWRU�DGDODK�EDJLDQ�GDUL�PDNURPROHNXO�VHO��ELDVDQ\D�

SURWHLQ�� \DQJ� EHULQWHUDNVL� GHQJDQ� VHQ\DZD� NLPLD� SHPEDZD�

SHVDQ�HQGRJHQ��VHSHUWL�KRUPRQ��QHXURWUDQVPLWHU��GDQ�PHGLDWRU�

NLPLD� VLVWHP� LPXQ�� XQWXN� PHQJKDVLONDQ� UHVSRQ� VHOXOHU�� 2EDW�

EHNHUMD� GHQJDQ� PHPEXDW� VHQ\DZD� NLPLD� HQGRJHQ� GHQJDQ�

UHVHSWRU�LQL�EHULQWHUDNVL��PHQVWLPXODVL�DWDX�PHQFHJDK�LQWHUDNVL��

(PSDW�WDUJHW�SURWHLQ�XWDPD�\DQJ�GDSDW�EHULQWHUDNVL�GHQJDQ�REDW�

DGDODK� HQ]LP� �VHSHUWL� QHRVWLJPLQ� GDQ� DVHWLO� NROLQHVWHUDVH���

SHPEDZD�PHPEUDQ��VHSHUWL�DQWLGHSUHVDQ�WULVLNOLN�GDQ�VHUDSDQ�

NDWHNRODPLQ�����VDOXUDQ�LRQ��VHSHUWL�QLPRGLSLQ�GDQ�VDOXUDQ�&D�î�

\DQJ�GLEHUL�JHUEDQJ�WHJDQJDQ���GDQ�UHVHSWRU��%DE�LQL�PHPEDKDV�

UHVHSWRU�GDQ�PHQMHODVNDQ� LQWHUDNVL� REDW�UHVHSWRU�� NHPDQMXUDQ��

SRWHQVL�� DJRQLV�� DQWDJRQLV�� SDUVLDO�� GDQ� WHUEDOLN� �:LGRGR� 	�

+HURZDWL�������� 

0ROHNXO�\DQJ�VHFDUD�NKXVXV�PHQJHQDOL�PROHNXO�NHFLO�ODLQ�

\DQJ�SHQJLNDWDQQ\D�PHQ\HEDENDQ�UHJXODVL�SURVHV�VHOXOHU�GDODP�

NHDGDDQ�WLGDN�WHULNDW�PHUXSDNDQ�GHILQLVL�GDUL�UHVHSWRU��0HQXUXW�

GHILQLVL� LQL�� VXDWX� UHVHSWRU� WHULNDW� GHQJDQ� VXDWX� MHQLV� OLJDQ�

WHUWHQWX��0LVDOQ\D��ERPEHVLQ�WHULNDW�GHQJDQ�UHVHSWRU�ERPEHVLQ�

GDULSDGD� UHVHSWRU� YDQLOORLG�� WHWDSL� GHILQLVL� VHOHNWLYLWDV� OHELK�

DNXUDW� NDUHQD� OLJDQ� GHQJDQ� NRQVHQWUDVL� WLQJJL� GDSDW� WHULNDW�

GHQJDQ� EHUEDJDL� MHQLV� UHVHSWRU� GDODP� EHEHUDSD� VLWXDVL�� 3DGD�

VHEDJLDQ� EHVDU� NDVXV�� SHULQJDWDQ� EDKZD� VXDWX� UHVHSWRU� WLGDN�

EHUVXDUD�GDODP�NHDGDDQ� WLGDN� WHULNDW�EHUODNX�� WHUXWDPD�XQWXN�

.216(3�

5(6(3725 
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'$)7$5�3867$.$ 

 

/DPEHUW� '�� 'UXJV� DQG� UHFHSWRUV�� &RQWLQXLQJ� (GXFDWLRQ� LQ�

$QDHVWKHVLD�&ULWLFDO�&DUH�	�3DLQ��'HVHPEHU��������������²��� 

0DULQR�0��-DPDO�=��=LWR�30��3KDUPDFRG\QDPLFV��'DODP��6WDW3HDUOV�

>,QWHUQHW@�� 7UHDVXUH� ,VODQG� �)/��� 6WDW3HDUOV� 3XEOLVKLQJ�� �����

>GLNXWLS� ��� 0DUHW� ����@�� 7HUVHGLD� SDGD��

KWWS���ZZZ�QFEL�QOP�QLK�JRY�ERRNV�1%.������� 

3OHXYU\� %-�� 5HFHSWRUV�� DJRQLVWV� DQG� DQWDJRQLVWV�� $QDHVWKHVLD� 	�

,QWHQVLYH�&DUH�0HGLFLQH��2NWREHU���������������²��� 

3UDPLWD�5'��6XEDJLDUWKD�,0��3ULQVLS�'DVDU�)DUPDNRORJL��)DNXOWDV�

.HGRNWHUDQ�8QLYHUVLWDV�8GD\DQD�������� 

5HKPDQ�6��5DKLPL�1��'LPUL�0��%LRFKHPLVWU\��*�3URWHLQ�&RXSOHG�

5HFHSWRUV��'DODP��6WDW3HDUOV�>,QWHUQHW@��7UHDVXUH�,VODQG��)/���

6WDW3HDUOV�3XEOLVKLQJ�������>GLNXWLS����0DUHW�����@��7HUVHGLD�

SDGD��KWWS���ZZZ�QFEL�QOP�QLK�JRY�ERRNV�1%.������� 

6KLPOD�'6��8QGHUVWDQGLQJ�'UXJ�5HFHSWRU�,QWHUDFWLRQV��8QORFNLQJ�

WKH� 6HFUHWV� RI� 3KDUPDFRORJ\�� -RXUQDO� RI� 0HGLFLQDO� DQG�

2UJDQLF�&KHPLVWU\��������������²��� 

6WULFKDUW]�*��'UXJ�5HFHSWRU�,QWHUDFWLRQV��+DUYDUG�0,7�'LYLVLRQ�RI�

+HDOWK�6FLHQFHV�DQG�7HFKQRORJ\�������� 

6XYDUQD�%6��'UXJ���5HFHSWRU�,QWHUDFWLRQV��.DWKPDQGX�8QLY�0HG�-��

���-XQL��������������²��� 

7KLUXPDODL�$��6�$QJHO�9DUJKHVH�&��1��'HHSLND�-�+��'UXJ�5HFHSWRU�

,QWHUDFWLRQV�� 0HWDEROLVP�� DQG� 3UHFOLQLFDO� 'UXJV� IRU� 6$56�

&29����,-3655�����-DQXDUL��������������²���� 

:LGRGR�*3��+HURZDWL�/��5HVHSWRU��8QLYHUVLWDV�,QGRQHVLD������� 

 

 

  



�� 

 

 

%$% 

��75$16'8.6,�6,1<$/�$.6,�2%$7 

DSW��%HVVH�+DUGLDQWL��0�3KDUP��6F���3K�' 

 

$� 3HQGDKXOXDQ 

%DQ\DN� XSD\D� WHODK� GLODNXNDQ� GL� HUD� NHGRNWHUDQ�

PROHNXOHU�NRQWHPSRUHU�XQWXN�PHPEHGDK�MDOXU�SHQVLQ\DODQ�GDQ�

PHNDQLVPH� PROHNXOHU� \DQJ� PHQJRQWURO� SHUNHPEDQJDQ�

RUJDQLVPH��'DODP�LOPX�WHQWDQJ�ILVLRORJL�PDQXVLD��GLNHQDO�LVWLODK�

PHNDQLVPH� WUDQVGXNVL� DGDODK� SHQJRODKDQ� GDQ� SHQJNRGHDQ�

VWLPXOXV� \DQJ� EHUXSD� �UDQJVDQJDQ�� \DQJ� GDWDQJ� PHQMDGL�

SRWHQVL� DNVL� ROHK� UHVHSWRU� VHQVRU� \DQJ� EHUDGD� GLGDODP� VHO�

DWDXSXQ�MDULQJDQ�SHQ\XVXQ�RUJDQ��+DO�LQL�GLPXODL�VDDW�VHEXDK�

VWLPXOXV�PHQJXEDK�SRWHQVL�PHPEUDQ�GDUL� VHO� UHVHSWRU�� )RNXV�

GDUL� XSD\D� LQL� DGDODK� JDJDVDQ� EDKZD�PHPDKDPL�PHNDQLVPH�

\DQJ� PHQJRQWURO� SHUNHPEDQJDQ� QRUPDO� GDSDW� VHFDUD�

HNVSRQHQVLDO�PHQLQJNDWNDQ�NHPXQJNLQDQ�NLWD�XQWXN�PHQFHJDK�

GDQ�PHQJREDWL�SDWRORJL�SOHLRWURSLN�DWDX� �JDQJJXDQ�SDGD�HIHN�

JHQHWLF�\DQJ�EHUDVDO�GDUL�VDWX�JHQ�SDGD�EHUEDJDL�IHQRWLS�VXDWX�

NHWXUXQDQ�� \DQJ�PXQFXO� NHWLND�PHNDQLVPH� LQL� PHQMDGL� WLGDN�

EHUIXQJVL�GHQJDQ�EHQDU�.RPL\D�DQG�+DEDV�������� 

-DOXU� WUDQVGXNVL� VLQ\DO� PHQJDWXU� HNVSUHVL� JHQ� GHQJDQ�

PHPRGXODVL� DNWLYLWDV� IDNWRU� WUDQVNULSVL� QXNOLU�1XNOHXV��.DULQ�

DQG� 6PHDO�� ������ %DQ\DN� SURWHLQ� GDQ� LQWHUDNVL� SURWHLQ� GDODP�

MDOXU� WUDQVGXNVL� VLQ\DO� EDUX�EDUX� LQL� WHODK� GLWHPXNDQ�� .DUHQD�

IRVIRULODVL�UHVLGX�VHULQ��WUHRQLQ��DWDX�WLURVLQ�DGDODK�UHDNVL�XWDPD�

GDODP� MDOXU� WUDQVGXNVL� VLQ\DO�� SURWHLQ� IRVIDWDVH� KDUXV�

PHPDLQNDQ� SHUDQ� \DQJ� VDPD� VHSHUWL� SURWHLQ� NLQDVH�� 1DPXQ��

75$16'8.6,�

6,1<$/�$.6,�
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'$)7$5�3867$.$ 

 

$SULDQD�� ,��� 6DULQLQJVLK�� 1��� 3DJDOOD�� 1�0�%��� 7LPXU�� :�3��� Q�G��

8QLSRUWHU� 7UDQVSRUWDVL� ,RQ� .DOVLXP� GL� 0LWRNRQGULD�

�8QLSRUWHU� 7UDQVSRUW� ,RQ� &DOFLXP� LQ� 0LWRFKRQGULD���

:HOFRPH�6SHHFK�&RPP��+HDG�&KHP����� 

%DJDO��6�.���%URZQ��$�'���&R[��3�-���2PRWR��.���2ZHQ��5�0���3U\GH��

'�&���6LGGHUV��%���6NHUUDWW��6�(���6WHYHQV��(�%���6WRUHU��5�,���������

,RQ� FKDQQHOV� DV� WKHUDSHXWLF� WDUJHWV�� D� GUXJ� GLVFRYHU\�

SHUVSHFWLYH��-��0HG��&KHP���������²���� 

*DUFLD�+RUWRQ��$���<HH��.�:���Q�G��7DUJHW�3URWHLQ�/LJDQ�6LJQDO� 

.DULQ��0���6PHDO��7���������&RQWURO�RI�WUDQVFULSWLRQ�IDFWRUV�E\�VLJQDO�

WUDQVGXFWLRQ� SDWKZD\V�� WKH� EHJLQQLQJ� RI� WKH� HQG�� 7UHQGV�

%LRFKHP��6FL���������²���� 

.RPL\D�� <��� +DEDV�� 5��� ������ :QW� VLJQDO� WUDQVGXFWLRQ� SDWKZD\V��

2UJDQRJHQHVLV������²��� 

0DUJHU�� 0�'��� 6DLHU� -U�� 0�+��� ������ $� PDMRU� VXSHUIDPLO\� RI�

WUDQVPHPEUDQH� IDFLOLWDWRUV� WKDW� FDWDO\]H� XQLSRUW�� V\PSRUW�

DQG�DQWLSRUW��7UHQGV�%LRFKHP��6FL��������²��� 

5REHUWVRQ��-�*���������0HFKDQLVWLF�%DVLV�RI�(Q]\PH�7DUJHWHG�'UXJV��

%LRFKHPLVWU\� ���� ����²������

KWWSV���GRL�RUJ���������EL������H 

6DQWRV��5���8UVX��2���*DXOWRQ��$���%HQWR��$�3���'RQDGL��5�6���%RORJD��

&�*��� .DUOVVRQ��$���$O�/D]LNDQL�� %���+HUVH\��$���2SUHD�� 7�,���

������$�FRPSUHKHQVLYH�PDS�RI�PROHFXODU�GUXJ�WDUJHWV��1DW��

5HY��'UXJ�'LVFRY��������²��� 

6WLQGW�� -��� ������6WXGLHV�RQ�$%&� WUDQVSRUWHUV� IURP�KXPDQ� OLYHU� LQ�

KHWHURORJRXV�H[SUHVVLRQ�V\VWHPV� 

9HUNKUDWVN\��$��� 6WHLQKlXVHU��&��� ������ ,RQ� FKDQQHOV� LQ� JOLDO� FHOOV��

%UDLQ�5HV��5HY���������²���� 



��� 

 

 

<DPDGD�� 6��� 6KLRQR�� 6��� -RR�� $��� <RVKLPXUD�� $��� ������ &RQWURO�

PHFKDQLVP�RI�-$.�67$7�VLJQDO�WUDQVGXFWLRQ�SDWKZD\��)(%6�

/HWW����������²���� 
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��0(.$1,60(�5(6321�67,08/86�67,08/86 

DSW��0XK��$]ZDU�$U��0�6L� 

 

$� 3HQJHUWLDQ�6WLPXOXV 

'DODP�WXEXK��PDQXVLD�GDSDW�EHULQWHUDNVL�GDQ�PHQJHQDOL�

NHMDGLDQ�GL�VHNLWDUQ\D�PHODOXL�VLVWHP�VHQVRULN��6LVWHP�VHQVRULN�

WHUVHEDU�GL�VHOXUXK�EDJLDQ�WXEXK��WHUPDVXN�GDODP�VLVWHP�\DQJ�

GDSDW� PHQGHWHNVL� GXQLD� VHFDUD� ODQJVXQJ� GDUL� OXDU� WXEXK�

�HNVWHURUHVHSWRU���VLVWHP�\DQJ�GDSDW�PHQGHWHNVL�LQIRUPDVL�GDUL�

RUJDQ� GDQ� SURVHV� LQWHUQDO� WXEXK� �LQWHURUHVHSWRU��� VHUWD� VLVWHP�

\DQJ�PHQJLQWHUSUHWDVLNDQ�SRVLVL�GDQ�EHEDQ��SURSULRVHSVL�� 

5HVHSWRU� VHQVRULN� WHUGDSDW� GDODP� RUJDQ� NKXVXV� VHSHUWL�

PDWD�� WHOLQJD�� KLGXQJ�� GDQ� PXOXW�� VHUWD� RUJDQ�RUJDQ� GDODP�

ODLQQ\D�� 6HWLDS� MHQLV� UHVHSWRU� PHQ\DPSDLNDQ� LQIRUPDVL� \DQJ�

EHUEHGD� XQWXN� GLVWLPXODVLNDQ� GDQ� GLLQWHJUDVLNDQ� NH� VXDWX�

SHUVHSWXDO�� ,QIRUPDVL� LQL� GLFDSDL� GHQJDQ� NRQYHUVL� HQHUJL�

PHQMDGL� VLQ\DO�VLQ\DO� OLVWULN� ROHK� PHNDQLVPH� NKXVXV�� 6HPXD�

LPSXOV� GDUL� UHVHSWRU� GLNLULP� VHEDJDL� VLQ\DO� VDUDI� GDQ� SDGD�

DNKLUQ\D� PHQHQWXNDQ� EDJDLPDQD� WXEXK� PHQJLQWHUSUHWDVLNDQ�

UDQJVDQJDQ�GDQ�LPSXOV��+DVLO�LQWHUSUHWDVL�WHUVHEXW�PHPEHULNDQ�

KDVLO�\DQJ�EHUEHGD�EHGD�WHUJDQWXQJ�ORNDVL�DNKLU�GDUL�MDOXU�VDUDI�

GL� VLVWHP� VDUDI� SXVDW�� 3HQWLQJ� XQWXN� GLVDGDUL� EDKZD� VHJDOD�

EHQWXN� LQIRUPDVL� \DQJ� GLNHQDOL� ROHK� WXEXK� EHUJDQWXQJ� SDGD�

UHVHSWRU� GDQ� SHUXEDKDQ� \DQJ� WHUMDGL� VHMDN� DZDO� MDOXU� KLQJJD�

DNKLU 

0(.$1,60(�5(6321�

67,08/86�67,08/86 
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%HZLFN� *6�� %DQNV� 5:�� ������ 0HFKDQRWUDQVGXFWLRQ� LQ� 7KH� 0XVFOH�

6SLQGOH� 3IOXJHUV�$UFK��������������� 

&KDQGUDVKHNDU�-��+RRQ�0$��5\ED�1-��=XNHU�&6��������7KH�5HFHSWRUV�

DQG�&HOOV�IRU�0DPPDOLDQ�7DVWH� 1DWXUH� ���������������� 

'HOPDV�3��+DR� -��5RGDW�'HVSRL[�/�� ������0ROHFXODU�0HFKDQLVPV� RI�

0HFKDQRWUDQVGXFWLRQ�LQ�0DPPDOLDQ�6HQVRU\�1HXURQV� 1DW��5HY��

1HXURVFL�������������� 

'XELQ�$(��3DWDSRXWLDQ�$��������1RFLFHSWRUV��7KH�6HQVRUV�RI�7KH�3DLQ�

3DWKZD\� -�&OLQ�,QYHVW����������������� 

(NGDOH�(*�� ������ )RUP� DQG�)XQFWLRQ� RI�7KH�0DPPDOLDQ� ,QQHU�(DU� -�

$QDW��������������� 

/HH�$$��2Z\DQJ�&�� ������6XJDUV�� 6ZHHW�7DVWH�5HFHSWRUV�� DQG�%UDLQ�

5HVSRQVHV� 1XWULHQWV������ 

0ROO� ,��5RHVVOHU�0��%UDQGQHU� -0��(LVSHUW�$&��+RXGHN�3��0ROO�5��

������+XPDQ�0HUNHO�&HOOV�$VSHFWV� RI�&HOO�%LRORJ\��'LVWULEXWLRQ�

DQG�)XQFWLRQV� (XU��-��&HOO��%LRO���������������� 

3URVNH� 8�� ������ 7KH� 5ROH� RI� 0XVFOH� 3URSULRFHSWRUV� LQ� +XPDQ� /LPE�

3RVLWLRQ�6HQVH��$�+\SRWKHVLV��-�$QDW��������������� 

6RWQLNRY� 26�� ������ 6HQVRU\� ,QQHUYDWLRQ� RI� 7KH� %UDLQ� �3ULPDU\�
,QWHURFHSWRU�1HXURQV�RI�7KH�%UDLQ�DQG�7KHLU�$V\QDSWLF�'HQGULWHV���

1HXURVFL��%HKDY��3K\VLRO�������������� 

7VD\� $-�� *LXPPDUUD� 0-�� $OOHQ� 7-�� 3URVNH� 8�� ������ 7KH� 6HQVRU\�

2ULJLQV�RI�+XPDQ�3RVLWLRQ�6HQVH��-��3K\VLRO���������������� 

<RVKLRND� 7�� 6DNDNLEDUD� 0�� ������ 3K\VLFDO� $VSHFWV� RI� 6HQVRU\�

7UDQVGXFWLRQ�RQ�6HHLQJ��+HDULQJ�DQG�6PHOOLQJ� %LRSK\VLFV��������

�� 

=KDQJ� ;�� ������ 0ROHFXODU� 6HQVRUV� DQG� 0RGXODWRUV� RI�

7KHUPRUHFHSWLRQ� &KDQQHOV��$XVWLQ������������� 

 



��� 
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(OO\�8VPDQ��'U���0�6L���DSW 

 

$� 3HQGDKXOXDQ 

,QWHUDNVL� REDW� GHQJDQ� UHVHSWRU� PHUXSDNDQ� VDODK� VDWX�

NRQVHS� IXQGDPHQWDO� GDODP� IDUPDNRORJL� PRGHUQ� \DQJ�

PHPDKDPL�PHNDQLVPH�DNVL�REDW��3HPDKDPDQ�\DQJ�PHQGDODP�

WHQWDQJ� EDJDLPDQD� REDW� EHULQWHUDNVL� GHQJDQ� UHVHSWRU�

PHPXQJNLQNDQ�SHQJHPEDQJDQ� WHUDSL� �\DQJ� OHELK�HIHNWLI� �GDQ�

DPDQ� EDJL� SDVLHQ�� 'DODP� EDE� LQL�� NDPL� DNDQ� PHQJHNVSORUDVL�

SDUDPHWHU�SDUDPHWHU� SHQWLQJ� \DQJ� PHPSHQJDUXKL� LQWHUDNVL�

DQWDUD�REDW�GDQ�UHVHSWRU� 

,QWHUDNVL��REDW�UHVHSWRU��WHUMDGL��SDGD��WLQJNDW��PROHNXOHU�

GDQ�PHPSHQJDUXKL�UHVSRQV�ELRORJLV�\DQJ�EHUDJDP��PXODL�GDUL�

SHQJDWXUDQ� QRUPDO� ILVLRORJLV� KLQJJD� WHUDSL� SHQ\DNLW�� 8QWXN�

PHPDKDPL� LQWHUDNVL� LQL� GHQJDQ� EDLN�� NLWD� SHUOX�

PHPSHUWLPEDQJNDQ�EHUEDJDL�IDNWRU��WHUPDVXN�VLIDW�NLPLD�REDW��

NDUDNWHULVWLN� UHVHSWRU�� VHUWD� OLQJNXQJDQ� GL� VHNLWDU� LQWHUDNVL�

WHUVHEXW� 

6DODK�VDWX�DVSHN�NXQFL�\DQJ�DNDQ�GLEDKDV�DGDODK�DILQLWDV�

REDW��WHUKDGDS�UHVHSWRU���$ILQLWDV��LQL��PHQFHUPLQNDQ�NHNXDWDQ�

LNDWDQ� DQWDUD� REDW� GDQ� UHVHSWRU�� \DQJ� SDGD� JLOLUDQQ\D� GDSDW�

PHPSHQJDUXKL�HIHN�IDUPDNRORJLV�GDUL�REDW�WHUVHEXW��6HODLQ�LWX��

NLWD� MXJD� DNDQ� PHPSHUWLPEDQJNDQ� NRQVHS� VHOHNWLYLWDV� REDW�

WHUKDGDS� � MHQLV� �UHVHSWRU� � WHUWHQWX�� �\DQJ� �PHQMDGL� �GDVDU� �EDJL�

SHQJHPEDQJDQ� REDW� \DQJ� OHELK� VSHVLILN� GDQ� PLQLP� HIHN�

VDPSLQJ��*LOPDQ·V��������.HQDNLQ������� 

3$5$0(7(5�

,17(5$.6,�2%$7�

'(1*$1�5(6(3725 
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'$)7$5�3867$.$ 

 

*DQLVZDUQD�� 6�*��� 6HWLDZDWL�� $��� 6X\DWQD�� )�'��� ������ 3HQJDQWDU�

)DUPDNRORJL�� 'DODP� )DUPDNRORJL� GDQ� 7HUDSL�� �WK� HG��

)DNXOWDV�.HGRNWHUDQ�8QLYHUVLWDV�,QGRQHVLD��-DNDUWD� 

*LOPDQ·V��*�	�� ������*RRGPDQ�	�*LOPDQ·V��7KH�3KDUPDFRORJLFDO�

%DVLV�RI�7KHUDSHXWLFV����WK�HG��0F*UDZ�+LOO� 

*RODQ��'�(���7DVKMLDQ��$�+���$UPVWURQJ��(�-���$UPVWURQJ��$���������

3ULQFLSOHV� RI� 3KDUPDFRORJ\�� 7KH� 3DWKRSK\VLRORJLF� %DVLV� RI�

'UXJ�7KHUDS\��:ROWHUV�.OXZHU� 

+LODO�'DQGDQ�� 5��� %UXQWRQ�� /�/��� ������ *RRGPDQ� DQG� *LOPDQ·V�

0DQXDO� RI� 3KDUPDFRORJ\� DQG� 7KHUDSHXWLFV�� �QG� HG��

0F*UDZ�+LOO�(GXFDWLRQ� 

.HQDNLQ�� 7��� ������ 3KDUPDFRORJ\� LQ� 'UXJ� 'LVFRYHU\� DQG�

'HYHORSPHQW�� 8QGHUVWDQGLQJ� 'UXJ� 5HVSRQVH�� $FDGHPLF�

3UHVV� 

1HDO��0�-���������0HGLFDO�SKDUPDFRORJ\�DW�D�JODQFH��-RKQ�:LOH\�	�

6RQV�� 5DQJ�� +�3��� 'DOH�� 0�0��� ������ 5DQJ� 	� 'DOH·V�

3KDUPDFRORJ\��(OVHYLHU� 

<DUWVHY��$���������3RWHQF\�DQG�HIILFDF\� 

 

 

  



��� 
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���$17$*21,60(�2%$7 

DSW��<X\XQ�6UL�:DK\XQL��6�6L���0�6L 

 

$� 3HQGDKXOXDQ 

2EDW� KDUXV� EHULQWHUDNVL� GHQJDQ� WDUJHW� REDW� VHSHUWL�

UHVHSWRU�XQWXN�PHQ\HEDENDQ�HIHN��3HQJJXQDDQ�GXD�DWDX�OHELK�

REDW� VHFDUD� EHUVDPDDQ� GDSDW� PHPLOLNL� HIHN� WHUDSHXWLN� \DQJ�

GLLQJLQNDQ�DWDX�HIHN�VDPSLQJ�GDQ�WRNVLN��(IHN�LQL�WHUMDGL�NDUHQD�

REDW� WHULNDW� SDGD� UHVHSWRU�� ,QWHUDNVL� DQWDUD� REDW� GDQ� UHVHSWRU�

GDSDW� PHPEHQWXN� NRPSOHNV� REDW�UHVHSWRU� \DQJ� PHUDQJVDQJ�

UHVSRQV�ELRORJLV�� EDLN�PHODOXL� DJRQLV� DWDX� DQWDJRQLV� �.DW]XQJ�

DQG�7UHYRU����������.XUQLDQWD�HW�DO��������� 

 

%� 0HNDQLVPH�$QWDJRQLVPH�2EDW 

*DEXQJDQ� REDW� GDSDW� PHQ\HEDENDQ� LQWHUDNVL�� VHSHUWL�

DQWDJRQLVPH�� ,QL� WHUMDGL� NHWLND� VXDWX� REDW� PHQJKDPEDW� DWDX�

PHODZDQ� HIHN� REDW� ODLQ�� $QWDJRQLVPH� GDSDW� WHUMDGL� PHODOXL�

EHEHUDSD�FDUD��WHUPDVXN�SHQJLNDWDQ�UHVHSWRU��PRGXODVL�DORVWHULN��

LQWHUDNVL� IXQJVLRQDO�� UHDNVL� NLPLD�� GDQ� SURVHV� IDUPDNRNLQHWLN��

$GD� MXJD� VDDW�GLPDQD� LQWHUDNVL� REDW� DWDX� OLJDQ� HQGRJHQ� WLGDN�

GLOLEDWNDQ�SDGD�PHNDQLVPH�DQWDJRQLVPH��0LVDOQ\D��SURWDPLQH�

GDSDW� PHQDQJNDO� HIHN� KHSDULQ� SDGD� S+� ILVLRORJLV� �.DW]XQJ��

��������-RYH�������� 

 

&� 5HVHSWRU�$QWDJRQLV 

5HVHSWRU� VDQJDW� SHQWLQJ� GDODP� PHQJKXEXQJNDQ� GRVLV�

DWDX� NRQVHQWUDVL� REDW� GHQJDQ� HIHN� IDUPDNRORJLV�� $ILQLWDV�

UHVHSWRU� XQWXN� EHULNDWDQ� GHQJDQ� REDW� GLWHQWXNDQ� ROHK�

$17$*21,60(�

2%$7 
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$PHQW��3���%HUWROLQR��-��DQG�/LV]HZVNL��-���������¶&OLQLFDOO\�VLJQLILFDQW�

GUXJ� LQWHUDFWLRQV·�� $PHULFDQ� IDPLO\� SK\VLFLDQ�� ���� SS�� ����²

����� 

%UXQWRQ�� /�� HW� DO�� �������*RRGPDQ� 	� *LOPDQ·6� 7KH� 3KDUPDFRORJLFDO�

%DVLV�2I�7KHUDSHXWLFV� 

+XDQJ�� 6�0��� /HUWRUD�� -�-�/�� DQG�$WNLQVRQ��$�-�� ������� 3ULQFLSOHV� RI�

&OLQLFDO�3KDUPDFRORJ\��(OVHYLHU�6FLHQFH� 

-RYH� ������� &RPELQHG� (IIHFWV� RI� 'UXJVß�� $QWDJRQLVP�� -RYH� 6FLHQFH�

(GXFDWLRQ� 

.DW]XQJ��%�*���������%DVLF�DQG�FOLQLFDO�SKDUPDFRORJ\� 

.DW]XQJ��%�*��DQG�7UHYRU��$�-���������%DVLF�DQG�&OLQLFDO�3KDUPDFRORJ\�

��H��0F*UDZ�+LOO�//&� 

.XUQLDQWD�� 3�'�0�� HW� DO�� ������� 3HQJDQWDU� )DUPDNRORJLß�� .RQVHS� GDQ�

7HRUL��37��6RQSHGLD�3XEOLVKLQJ�,QGRQHVLD� 

0D\DQJVDUL��(��HW�DO���������%XNX�$MDU�)DUPDNRORJL�'DVDU��8QLYHUVLWDV�

%UDZLMD\D�3UHVV� 

5LWWHU�� -�0�� HW� DO�� �������5DQJ� 	� 'DOH·V� 3KDUPDFRORJ\�� ZLWK� 6WXGHQW�

&RQVXOW�2QOLQH�$FFHVV���WK�HGQ��(OVHYLHU�+HDOWK�6FLHQFHV� 

  



��� 
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�GU��5DX]D�6XNPD�5LWD��3K�' 

 

$� 3HQGDKXOXDQ 

(Q]LP�DGDODK�SURWHLQ�IXQJVLRQDO�\DQJ�PHUXSDNDQ�NDWDOLV�

GDODP� VLVWHP� ELRORJLV� \DQJ� PHPIDVLOLWDVL� SHODNVDQDDQ� UHDNVL�

ELRNLPLD� GHQJDQ� NHFHSDWDQ� \DQJ� VHVXDL� XQWXN� IXQJVL� QRUPDO��

SHUWXPEXKDQ��GDQ�SUROLIHUDVL�SDGD�VLVWHP�NHKLGXSDQ���0DUWtQH]�

&XHVWD�HW�DO���������.HPDPSXDQ�HQ]LP�XQWXN�WHWDS�KLGXS�GDQ�

PHODNXNDQ� DNWLYLWDV� NDWDOLWLN� EDKNDQ� GL� OXDU� VXPEHU� DWDX�

RUJDQLVPHQ\D��\DLWX�GDODP�NRQGLVL�LQVLWX�PHPXQJNLQNDQ�HQ]LP�

XQWXN� GLPDQIDDWNDQ� XQWXN� PHODNVDQDNDQ� VHMXPODK� SURVHV�

LQGXVWUL� \DQJ� PHQJDQGDONDQ� WUDQVIRUPDVL� NLPLD� VXEVWUDW�

PHQMDGL�SURGXN�\DQJ�VHVXDL�� �0HJKZDQVKL�HW�DO���������5HDNVL�

\DQJ� GLNDWDOLVLV� ROHK� HQ]LP� VDQJDW� HILVLHQ�� \DLWX� WHUMDGL� SDGD�

NRQGLVL� OLQJNXQJDQ� VHNLWDU�� VHSHUWL� VXKX�� S+�� GDQ� WHNDQDQ�

�NRQGLVLQ\D� WHUJDQWXQJ� SDGD� NRQGLVL� ILVLRORJLV� VXPEHU�

RUJDQLVPH� GDQ� NRQGLVL� OLQJNXQJDQQ\D��� �%HOO� HW� DO��� ������

0LVDOQ\D�� VHEXDK� HQ]LP� \DQJ� GLSHUROHK� GDUL� RUJDQLVPH�

PHVRILOLN� �SHUWXPEXKDQ� RSWLPDO� SDGD� VXKX� ��P&�� GDQ� VXKX�

SHUWXPEXKDQ�EHUNLVDU�DQWDUD����KLQJJD���P&���\DQJ�PHQJKXQL�

OLQJNXQJDQ� QHWUDO�� KDUXV� EHNHUMD� VHFDUD� HILVLHQ� SDGD� VXKX�

VHGDQJ��S+�QHWUDO��GDQ�WHNDQDQ�DWPRVIHU��(Q]LP�VDQJDW�SHQWLQJ�

GDODP� SURVHV� ELRNLPLD�� (Q]LP� PDPSX� PHQJNDWDOLVLV� UDWXVDQ�

ODQJNDK�VHFDUD�EHUWDKDS�SDGD�UHDNVL�PHWDEROLVPH��PHOHVWDULNDQ�

GDQ�PHQJXEDK�HQHUJL�NLPLD�GDQ�PHQJKDVLONDQ�PDNURPROHNXO�

ELRORJLV� GDUL� SUHNXUVRU�� $NWLYLWDV� NDWDOLWLN� HQ]LP� EHUJDQWXQJ�

SDGD� LQWHJULWDV� NRQIRUPDVL� SURWHLQ� DVDO� HQ]LP��'DODP� KDO� LQL��

3(5$1�(1=,0�

'$/$0�
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$OLSRXU�� +��� 5D]�� $��� =DNHUL�� 6��� 'LQSDUDVW� 'MDGLG�� 1��� ������

7KHUDSHXWLF�DSSOLFDWLRQV�RI�FROODJHQDVH��PHWDOORSURWHDVHV���$�

UHYLHZ�� $VLDQ� 3DF� -� 7URS� %LRPHG��

KWWSV���GRL�RUJ���������M�DSMWE������������ 

%HOO�� (�/��� )LQQLJDQ�� :��� )UDQFH�� 6�3��� *UHHQ�� $�3��� +D\HV�� 0�$���

+HSZRUWK�� /�-��� /RYHORFN�� 6�/��� 1LLNXUD�� +��� 2VXQD�� 6���

5RPHUR�� (��� 5\DQ�� .�6��� 7XUQHU�� 1�-��� )OLWVFK�� 6�/��� ������

%LRFDWDO\VLV�� 1DWXUH� 5HYLHZV� 0HWKRGV� 3ULPHUV��

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

%KDUGZDM��6���$QJD\DUNDQQL��-���������6WUHSWRNLQDVH�SURGXFWLRQ�IURP�

6WUHSWRFRFFXV� G\VJDODFWLDH� VXEVS�� HTXLVLPLOLV� 6.��� LQ� WKH�

SUHVHQFH�RI�VXUIDFWDQWV��JURZWK�IDFWRUV�DQG�WUDFH�HOHPHQWV����

%LRWHFK� ��� ���²����� KWWSV���GRL�RUJ���������V����������

�����[ 

&KDQGUD��3���(QHVSD��6LQJK��5���$URUD��3�.���������0LFURELDO�OLSDVHV�

DQG� WKHLU� LQGXVWULDO� DSSOLFDWLRQV��$� FRPSUHKHQVLYH� UHYLHZ��

0LFURE�&HOO�)DFW��KWWSV���GRL�RUJ���������V����������������

� 

&KHQ��+���0F*RZDQ��(�0���5HQ��1���/DO��6���1DVVLI��1���6KDG�.DQHH]��

)���4X��;���/LQ��<���������1DWWRNLQDVH��$�3URPLVLQJ�$OWHUQDWLYH�

LQ� 3UHYHQWLRQ� DQG� 7UHDWPHQW� RI� &DUGLRYDVFXODU� 'LVHDVHV��

%LRPDUN� ,QVLJKWV��

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

&KHQ��/���+DR��*���������7KH�UROH�RI�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�

�� LQ� FRURQDYLUXVHV�LQIOXHQ]D� YLUXVHV� DQG� FDUGLRYDVFXODU�

GLVHDVH�� &DUGLRYDVF� 5HV��

KWWSV���GRL�RUJ���������FYU�FYDD��� 

'HWXUH��0�$���'LFNVRQ��'�:���������7KH�QHXURSDWKRORJLFDO�GLDJQRVLV�

RI� $O]KHLPHU·V� GLVHDVH�� 0RO� 1HXURGHJHQHU��

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



��� 

 

 

*LRUGDQR�� *��� &LQFLRQH�� 5�,��� /RVDYLR�� )��� 6HQLD�� 7��� $TXLOLQL�

0XPPROR��$���3DFLOOL��0���/L]]L��9���%UXQR��*���3LVFD]]L��$���

&RQWHGXFD�� 9��� /DQGULVFLQD�� 0��� ������ 3DQFUHDWLF� (Q]\PH�

5HSODFHPHQW�DQG�1XWULWLRQDO�6XSSRUW�:LWK�Qwª¢DE�3DFOLWD[HO�

EDVHG� )LUVW�/LQH� &KHPRWKHUDS\� 5HJLPHQV� LQ� 0HWDVWDWLF�

3DQFUHDWLF� &DQFHU�� 2QFRORJLVW� ���� (���²(�����

KWWSV���GRL�RUJ���������RQFROR�R\DG��� 

*UDKDP��'�<���.HWZDURR��*�$���0RQH\��0�(���2SHNXQ��$�5���������

(Q]\PH� WKHUDS\� IRU� IXQFWLRQDO� ERZHO� GLVHDVH�OLNH� SRVW�

SUDQGLDO� GLVWUHVV�� -� 'LJ� 'LV�� KWWSV���GRL�RUJ��������������

���������� 

*XUXQJ�� 1��� 5D\�� 6��� %RVH�� 6��� 5DL�� 9��� ������ $� EURDGHU� YLHZ��

0LFURELDO� HQ]\PHV� DQG� WKHLU� UHOHYDQFH� LQ� LQGXVWULHV��

PHGLFLQH�� DQG� EH\RQG�� %LRPHG� 5HV� ,QW��

KWWSV���GRL�RUJ�������������������� 

-XOXUL�� .�5��� 6LX�� &��� &DVVDGD\�� 5�'��� ������ $VSDUDJLQDVH� LQ� WKH�

7UHDWPHQW� RI� $FXWH� /\PSKREODVWLF� /HXNHPLD� LQ� $GXOWV��

&XUUHQW� (YLGHQFH� DQG� 3ODFH� LQ� 7KHUDS\�� %ORRG� /\PSKDW�

&DQFHU� 9ROXPH� ���� ��²����

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

-XQJ�� +��� ������ +\DOXURQLGDVH�� $Q� RYHUYLHZ� RI� LWV� SURSHUWLHV��

DSSOLFDWLRQV�� DQG� VLGH� HIIHFWV�� $UFK� 3ODVW� 6XUJ��

KWWSV���GRL�RUJ���������DSV����������� 

.LP�� 1��� /HH�� +�-��� ������ 7DUJHW� (Q]\PHV� &RQVLGHUHG� IRU� WKH�

7UHDWPHQW�RI�$O]KHLPHU·V�'LVHDVH�DQG�3DUNLQVRQ·V�'LVHDVH��

%LRPHG�5HV�,QW��KWWSV���GRL�RUJ��������������������� 

/L��/���:DQJ��<���&KHQ��-���&KHQJ��%���+X��-���=KRX��<���*DR��;���*DR��

/���0HL��;���6XQ��0���=KDQJ��=���6RQJ��+���������$Q�HQJLQHHUHG�

DUJLQDVH� )&� SURWHLQ� LQKLELWV� WXPRU� JURZWK� LQ� YLWUR� DQG� LQ�

YLYR�� (YLGHQFH�EDVHG� &RPSOHPHQWDU\� DQG� $OWHUQDWLYH�

0HGLFLQH�������KWWSV���GRL�RUJ�������������������� 



��� 

 

 

0DUWtQH]�&XHVWD�� 6��� 5DKPDQ�� 6�$��� )XUQKDP��1��� 7KRUQWRQ�� -�0���

������7KH�&ODVVLILFDWLRQ�DQG�(YROXWLRQ�RI�(Q]\PH�)XQFWLRQ��

%LRSK\V�-��KWWSV���GRL�RUJ���������M�ESM������������ 

0DWVFKLQVN\��)�0���=HOHQW��%���'ROLED��1���/L��&���9DQGHUNRRL��-�0���

1DML��$���6DUDEX��5���*ULPVE\��-���������*OXFRNLQDVH�DFWLYDWRUV�

IRU�GLDEHWHV�WKHUDS\��0D\������VWDWXV�UHSRUW��'LDEHWHV�&DUH��

KWWSV���GRL�RUJ���������GF���V��� 

0HJKZDQVKL��*�.���.DXU��1���9HUPD��6���'DEL��1�.���9DVKLVKWKD��$���

&KDUDQ��3�'���3XURKLW��3���%KDQGDUL��+�6���%KRMDN��1���.XPDU��

5��� ������ (Q]\PHV� IRU� SKDUPDFHXWLFDO� DQG� WKHUDSHXWLF�

DSSOLFDWLRQV�� %LRWHFKQRO� $SSO� %LRFKHP��

KWWSV���GRL�RUJ���������EDE����� 

0LFKDOF]\N��0���+XPHQLXN��(���$GDPF]XN��*���.RUJD�3OHZNR��$���

������+\DOXURQLF�$FLG�DV�D�0RGHUQ�$SSURDFK�LQ�$QWLFDQFHU�

7KHUDS\�5HYLHZ�� ,QW� -� 0RO� 6FL��

KWWSV���GRL�RUJ���������LMPV�������� 

0RKDQNXPDU�� $��� 5DMDQ�� 0��� ������ 5ROH� RI� K\DOXURQLGDVH� DV� DQ�

DGMXYDQW� LQ� ORFDO� DQHVWKHVLD� IRU� FDWDUDFW� VXUJHU\�� ,QGLDQ� -�

2SKWKDOPRO��KWWSV���GRL�RUJ���������,-2�,-2B����B�� 

1DOLYDHYD��1�1���%HO\DHY��1�'���=KXUDYLQ�� ,�$���7XUQHU��$�-���������

7KH� $O]KHLPHUV� DP\ORLG�GHJUDGLQJ� SHSWLGDVH�� QHSULO\VLQ��

&DQ� ZH� FRQWURO� LW"� ,QW� -� $O]KHLPHUV� 'LV��

KWWSV���GRL�RUJ�������������������� 

1XQHV��-�&�)���&ULVWyYmR��5�2���)UHLUH��0�*���6DQWRV�(ELQXPD��9�&���

)DULD��-�/���6LOYD��&�*���7DYDUHV��$�3�0���������5HFHQW�6WUDWHJLHV�

DQG�$SSOLFDWLRQV�IRU�O�$VSDUDJLQDVH�&RQILQHPHQW��0ROHFXOHV��

KWWSV���GRL�RUJ���������02/(&8/(6�������� 

3UDGHHSNXPDU�� 3�,��� +|EDUWQHU�� &��� ������ 51$�&OHDYLQJ� '1$�

(Q]\PHV� DQG� 7KHLU� 3RWHQWLDO� 7KHUDSHXWLF� $SSOLFDWLRQV� DV�

$QWLEDFWHULDO� DQG� $QWLYLUDO� $JHQWV�� LQ�� 51$� 7HFKQRORJLHV��

6SULQJHU�6FLHQFH�DQG�%XVLQHVV�0HGLD�'HXWVFKODQG�*PE+��SS��

���²�����KWWSV���GRL�RUJ��������������������������B�� 



��� 

 

 

6DKX�� /��� 0RKDQW\�� 1�.��� *RXWDP�� 6��� 6ZDLQ�� 7�5��� ������

&RPSDUDWLYH� (IILFDF\� EHWZHHQ� 6WUHSWRNLQDVH�� 7HQHFWHSODVH�

DQG�5HWHSODVH� LQ� 67�(OHYDWHG�0\RFDUGLDO� ,QIDUFWLRQ� DPRQJ�

3DWLHQWV�$WWHQGLQJ�7HUWLDU\�&DUH�+RVSLWDO�RI�2GLVKD��-RXUQDO�

RI� &OLQLFDO� DQG� 'LDJQRVWLF� 5HVHDUFK� ����

KWWSV���GRL�RUJ���������MFGU����������������� 

6DOHHP�� 5��� $KPHG�� 6��� ������ &KDUDFWHUL]DWLRQ� RI� D� QHZ� O�

JOXWDPLQDVH�SURGXFHG�E\�DFKURPREDFWHU�[\ORVR[LGDQV�UVKJ���

LVRODWHG� IURP� DQ� H[SLUHG� K\GURO\]HG� O�JOXWDPLQH� VDPSOH��

&DWDO\VWV�����KWWSV���GRL�RUJ���������FDWDO�������� 

7RUUHV�3DULV��&���&KHQ��<���;LDR��/���6RQJ��+�-���&KHQ��3���.RPLYHV��

(�$��� ������ 7KH� DXWRDFWLYDWLRQ� RI� KXPDQ� VLQJOH�FKDLQ�

XURNLQDVH�W\SH� SODVPLQRJHQ� DFWLYDWRU� �X3$��� -RXUQDO� RI�

%LRORJLFDO� &KHPLVWU\� �����

KWWSV���GRL�RUJ���������M�MEF������������ 

7XQGR��*�5���*UDVVR��*���3HUVLFR��0���7NDFKXN��2���%HOOLD��)���%RFHGL��

$��� 0DULQL�� 6��� 3DUUDYDQR�� 0��� *UD]LDQL�� *��� )DWWRUXVVR�� &���

6EDUGHOOD�� '��� ������ 7KH� ,QVXOLQ�'HJUDGLQJ� (Q]\PH� IURP�

6WUXFWXUH� WR� $OORVWHULF� 0RGXODWLRQ�� 1HZ� 3HUVSHFWLYHV� IRU�

'UXJ� 'HVLJQ�� %LRPROHFXOHV��

KWWSV���GRL�RUJ���������ELRP�������� 

:LOWVFKL��%���&HUQDYD��7���'HQQLJ��$���*DOLQGR�&DVDV��0���*HLHU��0���

*UXEHU��6���+DEHUEDXHU��0���+HLGLQJHU��3���+HUUHUR�$FHUR��(���

.UDW]HU��5���/XOH\�*RHGO��&���0�OOHU��&�$���3LW]HU��-���5LELWVFK��

'���6DXHU��0���6FKP|O]HU��.���6FKQLW]KRIHU��:���6HQVHQ��&�:���

6RK��-���6WHLQHU��.���:LQNOHU��&�.���:LQNOHU��0���:ULHVVQHJJHU��

7���������(Q]\PHV�UHYROXWLRQL]H�WKH�ELRSURGXFWLRQ�RI�YDOXH�

DGGHG� FRPSRXQGV�� )URP� HQ]\PH� GLVFRYHU\� WR� VSHFLDO�

DSSOLFDWLRQV�� %LRWHFKQRO� $GY��

KWWSV���GRL�RUJ���������M�ELRWHFKDGY������������ 

=KDQJ��<���&KHQ��+���/L��5���6WHUOLQJ��.���6RQJ��:���������$P\ORLG�Ã�

EDVHG�WKHUDS\�IRU�$O]KHLPHU·V�GLVHDVH��FKDOOHQJHV��VXFFHVVHV�

DQG� IXWXUH�� 6LJQDO� 7UDQVGXFW� 7DUJHW� 7KHU��

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



��� 

 

 

=KDR�� 7���1L�� -���+X��;���:DQJ��<���'X��;��� ������ 7KH�(IILFDF\� DQG�

6DIHW\�RI�,QWHUPLWWHQW�/RZ�'RVH�8URNLQDVH�7KURPERO\VLV�IRU�

WKH� 7UHDWPHQW� RI� 6HQLOH� $FXWH� ,QWHUPHGLDWH�+LJK�5LVN�

3XOPRQDU\� (PEROLVP�� $� 3LORW� 7ULDO�� &OLQLFDO� DQG� $SSOLHG�

7KURPERVLV�+HPRVWDVLV� ���� ����²������

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

 

  



��� 

 

 

%$% 

���1(85275$160,7(5 

GU��)LND�7UL�$QJJUDLQL��0�6F���3K�' 

 

$� 3HQGDKXOXDQ 

1HXURWUDQVPLWHU� PHUXSDNDQ� PROHNXO� NXQFL� \DQJ�

EHUSHUDQ�GDODP�WUDQVPLVL�VLQ\DO�DQWDU�QHXURQ�GL�GDODP�VLVWHP�

VDUDI��6HEDJDL� �XWXVDQ�NLPLD���QHXURWUDQVPLWHU�GLOHSDVNDQ�GDUL�

QHXURQ�SUHVLQDSWLN�GDQ�EHULNDWDQ�GHQJDQ�UHVHSWRU�SDGD�QHXURQ�

SRVWVLQDSWLN��PHPXQJNLQNDQ�NRPXQLNDVL�DQWDU�VHO�VDUDI��)XQJVL�

QHXURWUDQVPLWHU� WLGDN� KDQ\D� SHQWLQJ� GDODP� PHQJDWXU� SURVHV�

PHQWDO�GDQ� ILVLN�� WDSL� MXJD�GDODP�PHPDKDPL�EHUEDJDL�NRQGLVL�

SDWRORJLV� VHSHUWL�GHSUHVL�� VNL]RIUHQLD��GDQ�SHQ\DNLW�3DUNLQVRQ��

3HQHOLWLDQ� WHQWDQJ� QHXURWUDQVPLWHU� WHODK� EHUNHPEDQJ� SHVDW�

VHMDN�DZDO�DEDG�NH�����PHPEHULNDQ�ZDZDVDQ�PHQGDODP�WHQWDQJ�

FDUD�NHUMD�RWDN�GDQ�PHPEXND� MDODQ�EDJL�SHQJHPEDQJDQ�WHUDSL�

EDUX�XQWXN�JDQJJXDQ�QHXURORJLV�GDQ�SVLNRORJLV��&RRSHU�HW�DO���

������6Q\GHU�������� 

6DODK�VDWX�SHQFDSDLDQ�SHQWLQJ�GDODP�ELGDQJ�QHXURVDLQV�

DGDODK� LGHQWLILNDVL� GDQ� NODVLILNDVL� EHUEDJDL� MHQLV�

QHXURWUDQVPLWHU��WHUPDVXN�DVHWLONROLQ��GRSDPLQ��VHURWRQLQ��GDQ�

JOXWDPDW�� VHUWD�PHNDQLVPH� DNVL� GDQ�SHUDQQ\D�GDODP�SHULODNX�

GDQ�SHQ\DNLW��1HVWOHU�HW�DO����������6HODLQ�LWX��SHQHOLWLDQ�WHUNLQL�

WHODK�PHQJHNVSORUDVL�EDJDLPDQD�IDNWRU�JHQHWLN�GDQ�OLQJNXQJDQ�

PHPHQJDUXKL�VLVWHP�QHXURWUDQVPLWHU��PHQDZDUNDQ�SDQGDQJDQ�

EDUX� WHQWDQJ� HWLRORJL� JDQJJXDQ� QHXURORJLV� GDQ� PHPEHULNDQ�

GDVDU�EDJL�SHQGHNDWDQ�WHUDSL�\DQJ�OHELK�SHUVRQDO� 

  

1(85275$160,7(5 



��� 

 

 

'$)7$5�3867$.$ 

 

&DUOVVRQ��$���������7KH�RFFXUUHQFH��GLVWULEXWLRQ�DQG�SK\VLRORJLFDO�

UROH�RI�FDWHFKRODPLQHV�LQ�WKH�QHUYRXV�V\VWHP��3KDUPDFRO�5HY�

�������²���� 

&RRSHU��-�5���%ORRP��)�(���5RWK��5�+���������7KH�%LRFKHPLFDO�%DVLV�RI�

1HXURSKDUPDFRORJ\��2[IRUG�8QLYHUVLW\�3UHVV� 

+XJKHV�� -��� ������ ,VRODWLRQ�RI� DQ� HQGRJHQRXV� FRPSRXQG� IURP� WKH�

EUDLQ�ZLWK�SKDUPDFRORJLFDO�SURSHUWLHV�VLPLODU� WR�PRUSKLQH��

%UDLQ�5HV��������²���� 

.DQGHO�� (�5��� 6FKZDUW]�� -�+��� -HVVHOO�� 7�0��� 6LHJHOEDXP�� 6�$���

+XGVSHWK��$�-���������3ULQFLSOHV�RI�QHXUDO�VFLHQFH��0F*UDZ�

+LOO� 

/RHZL�� 2��� ������ hEHU� KXPRUDOH� hEHUWUDJEDUNHLW� GHU�

+HU]QHUYHQZLUNXQJ�� 3IOXJHUV� $UFK� *HVDPWH� 3K\VLRO�

0HQVFKHQ�7LHUH���������²���� 

0DUWLQ��'�/���2OVHQ��5�:���������*$%$�LQ�WKH�QHUYRXV�V\VWHP��7KH�

YLHZ�DW�ILIW\�\HDUV��/LSSLQFRWW�:LOOLDPV�	�:LONLQV� 

0HOGUXP��%�6���������*OXWDPDWH�DV�D�QHXURWUDQVPLWWHU�LQ�WKH�EUDLQ��

5HYLHZ�RI�SK\VLRORJ\�DQG�SDWKRORJ\��-�1XWU����������6²����6� 

1HVWOHU�� (�-��� +\PDQ�� 6�(��� 0DOHQND�� 5�&��� ������ 0ROHFXODU�

1HXURSKDUPDFRORJ\�� $� )RXQGDWLRQ� IRU� &OLQLFDO�

1HXURVFLHQFH��0F*UDZ�+LOO�0HGLFDO� 

3XUYHV��'���RWKHUV��������1HXURVFLHQFH���WK�HG��6LQDXHU�$VVRFLDWHV� 

5DQJ��+�3��� 'DOH��0�0��� 5LWWHU�� -�0��� )ORZHU�� 5�-��� +HQGHUVRQ�� *���

������5DQJ�	�'DOH·V�3KDUPDFRORJ\��(OVHYLHU�+HDOWK�6FLHQFHV� 

6Q\GHU�� 6�+��� ������ 1HXURWUDQVPLWWHUV�� UHFHSWRUV�� DQG� VHFRQG�

PHVVHQJHUV�JDORUH� LQ����\HDUV��7KH�-RXUQDO�RI�1HXURVFLHQFH�

���������²������ 

  



��� 

 

 

6TXLUH��/�5��� %HUJ��'��� %ORRP��)�(��� GX�/DF��6���*KRVK��$��� 6SLW]HU��

1�&���������)XQGDPHQWDO�1HXURVFLHQFH��(OVHYLHU� 

6�GKRI��7�&���������7KH�V\QDSWLF�YHVLFOH�F\FOH��$QQX�5HY�1HXURVFL�

�������²���� 
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%$% 

���+25021 

%DKDUXGGLQ�<XVXI�+DELE\�+DUDKDS��6�3G���0�6L 

 

$� 3HQGDKXOXDQ 

6LVWHP� HQGRNULQ� PHUXSDNDQ� VLVWHP� SHQJDWXU� GDODP�

WXEXK� \DQJ� WHUGLUL� GDUL� NHOHQMDU�NHOHQMDU� HQGRNULQ� \DQJ�

PHPSURGXNVL�EDKDQ�NLPLDZL�\DQJ�EHUXSD�KRUPRQ��.HOHQMDU�LQL�

WLGDN�PHPLOLNL�MDOXU�NKXVXV�XQWXN�PHPEDZD�KDVLO�VHNUHVLQ\D�NH�

WHPSDW�WXMXDQ�WHUWHQWX��6HKLQJJD�KRUPRQ�ODQJVXQJ�GLNHOXDUNDQ�

PHQXMX� SHPEXOXK� GDUDK� GDQ� PHQJDODPL� VLUNXODVL� GL� GDODP�

SHUHGDUDQ�GDUDK�PHQXMX�VHOXUXK�WXEXK���<XQLDUWL���������8MLDQWL�

HO� DO� �������PHQ\DWDNDQ�EDKZD�GDODP�EDKDVD�<XQDQL��KRUPRQ�

EHUDUWL� �PHQJJHUDNNDQ���+RUPRQ� ODQJVXQJ�EHUVLUNXODVL�GDODP�

GDUDK�NDUHQD�NHOHQMDU�HQGRNULQ�WLGDN�PHPLOLNL�VDOXUDQ� 

+RUPRQ� DGDODK� PROHNXO� NHFLO� DWDX� SURWHLQ� \DQJ�

GLSURGXNVL� GDODP� VDWX� MDULQJDQ� \DQJ� GLOHSDVNDQ� NH� VLUNXODVL��

GDQ�GLEDZD�NH�MDULQJDQ�ODLQ��+RUPRQ�EHUWLQGDN�PHODOXL�UHVHSWRU�

XQWXN� PHPEDZD� SHUXEDKDQ� GDODP� DNWLYLWDV� VHOXOHU�� +RUPRQ�

EHUIXQJVL� XQWXN� PHQJNRRUGLQDVLNDQ� DNWLYLWDV� PHWDEROLVPH�

EHEHUDSD�MDULQJDQ�DWDX�RUJDQ��+DPSLU�VHWLDS�SURVHV�GDODP�VXDWX�

NRPSOHNV�RUJDQLVPH�GLDWXU�ROHK�VDWX�DWDX�OHELK�KRUPRQ� 

.RRUGLQDVL�PHWDEROLVPH�SDGD�PDPDOLD� WHUMDGL�GL� VLVWHP�

QHXURHQGRNULQ�� 6HO�VHO� GDODP� VDWX� MDULQJDQ� PHUDVDNDQ�

SHUXEDKDQ� NHDGDDQ� RUJDQLVPH� GDQ� PHUHVSRQ� GHQJDQ�

PHQJHOXDUNDQ�SHPEDZD�SHVDQ�NLPLD�\DQJ�GLWHUXVNDQ�NH�VHO�ODLQ�

GL�VHO�\DQJ�VDPD�DWDX�EHUEHGD�MDULQJDQ��WHPSDW�SHPEDZD�SHVDQ�

EHULNDWDQ� GHQJDQ� PROHNXO� UHVHSWRU� GDQ� PHPLFX� SHUXEDKDQ�

SDGD� VHO� NHGXDQ\D�� %DKDQ� NLPLD� LQL� PHPEDZD� SHVDQ� XQWXN�

+25021 



��� 
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%H\QRQ��0�(�� DQG�3LQQHUL��.�� ������� ¶$Q� RYHUYLHZ�RI� WKH� WK\URLG�

JODQG�DQG�WK\URLG�UHODWHG�GHDWKV�IRU�WKH�IRUHQVLF�SDWKRORJLVW·��

$FDGHPLF� )RUHQVLF� 3DWKRORJ\�� ������ SS�� ���²�����

GRL�������������������� 

&ROHPDQ��:�%��DQG�7VRQJDOLV��*�-���������LQ�0ROHFXODU�SDWKRORJ\��7KH�

PROHFXODU� EDVLV� RI� KXPDQ� GLVHDVH�� /RQGRQ�� 8QLWHG� .LQJGRP��

$FDGHPLF�3UHVV��DQ�LPSULQW�RI�(OVHYLHU��SS�����²����� 

'DUUDJK � 2·&DUUROO� �HG��� �������0HGLFDO� 1HZV� 7RGD\�� $YDLODEOH� DW��

KWWSV���ZZZ�PHGLFDOQHZVWRGD\�FRP�DUWLFOHV�������� 

*DOOLHUD��(�� DQG�&RUVL�5RPDQHOOL��0�0�� ������� ¶0ROHFXODU� EDVLV� RI�

%RQH� 'LVHDVHV·�� 0ROHFXODU� 3DWKRORJ\�� SS�� ���²�����

GRL���������E��������������������������� 

-XPDLQ��� 'HZL�� 6�7�5��������� %XNX� $MDU� )DUPDNRORJL� ,,��0DNDVVDU� ��

8QLW�3HQHOLWLDQ�3ROLWHNQLN�.HVHKDWDQ�0DNDVVDU� 

1HOVRQ�� '�/�� DQG� &R[�� 0�0�� �����D�� /HKQLQJHU� 3ULQFLSOHV� RI�

ELRFKHPLVWU\��6L[WK�(GLWLRQ��1HZ�<RUN��:�+��)UHHPDQ�� 

/LWZDFN��*��DQG�1RUPDQ��$�:���������LQ�+RUPRQHV��/RQGRQ��8QLWHG�

.LQJGRP��$FDGHPLF�3UHVV�� 

1XJURKR�� 5�$�� �������� 'DVDU�'DVDU� (QGRNULQRORJL�� 6DPDULQGD� ��

0XODZDUPDQ�3UHVV� 

6DSqGH��'��DQG�&DX��(���������¶7KH�SLQHDO�JODQG�IURP�GHYHORSPHQW�

WR�IXQFWLRQ·��&XUUHQW�7RSLFV�LQ�'HYHORSPHQWDO�%LRORJ\��SS�����²

�����GRL���������E��������������������������� 

8MLDQWL�� ,��� $VKLODK�� &��� )DGKLOD�� 5��� /DLOD� 4�� 1+��������� )LVLRORJL�

(QGRNULQ��%DQGXQJ���:,',1$� 

<XQLDUWL�� (��������%XNX� $MDU� (QGRNULQRORJL� ��� 3DGDQJ� �� 0XKDULND�

5XPDK�,OPLDK� 

  



��� 

 

 

%$% 

���3(5%('$$1�()(.�),6,2/2*,6�2%$7��.(+$0,/$1�'$1�0(1<868, 
DSW��=DPKDULUD�0XVOLP��0�)DUP 

 

$� 3HQGDKXOXDQ 

.HKDPLODQ� GDQ� PHQ\XVXL� SDGD� LEX� PHUXSDNDQ� SURVHV�

DODPLDK� \DQJ� GLODOXL� GDODP� NHKLGXSDQ� LQL�� .RQGLVL� WHUVHEXW�

KDUXV�GLSHUVLDSNDQ�VHFDUD�PDWDQJ�ROHK�VHRUDQJ� LEX��3HUVLDSDQ�

GLODNXNDQ� EXNDQ� KDQ\D� GLODNXNDQ� LEX� KDPLO� GDQ� PHQ\XVXL��

DNDQ� WHWDSL� MXJD� VHPXD� SLKDN� \DQJ� EHUNDLWDQ� GHQJDQ� NRQGLVL�

WHUVHEXW� WHUPDVXN� WHQDJD� NHVHKDWDQ� \DQJ� PHQDQJDQL� DSDELOD�

WHUGDSDW�PDVDODK�NHVHKDWDQ��6HPXD�SHUVLDSDQ�\DQJ�GLODNXNDQ�

WXMXDQ�XWDPDQ\D�XQWXN�PHPEHULNDQ�MDPLQDQ�NHDPDQDQ�WHUNDLW�

NHVHKDWDQ�LEX�GDQ�MDQLQQ\D� 

6HODPD� SURVHV� NHKDPLODQ� GDQ� PHQ\XVXL�� VHRUDQJ� LEX�

GDSDW� PHQJDODPL� JDQJJXDQ� NHVHKDWDQ�� *DQJJXDQ� NHVHKDWDQ�

DGD� \DQJ� EHUVLIDW� ULQJDQ�PDXSXQ� EHUDW�� *DQJJXDQ� NHVHKDWDQ�

ULQJDQ� ELDVDQ\D� GDSDW� GLDWDVL� GHQJDQ� DVXSDQ� PDNDQDQ� VHKDW�

GDQ� LVWLUDKDW� \DQJ� FXNXS�� QDPXQ� MLND� VHRUDQJ� LEX� KDPLO�

PHQJDODPL�PDVDODK�NHVHKDWDQ�EHUDW�DNDQ�PHPEXWXKNDQ�WHUDSL�

REDW�REDWDQ�\DQJ�NRPSUHKHQVLI��3HQJJXQDDQ�REDW�REDWDQ�SDGD�

LEX� KDPLO� VDQJDW� EHUHVLNR� PHPSHQJDUXKL� NRQGLVL� MDQLQQ\D��

WHUXWDPD� DSDELOD� PHQJJXQDNDQ� REDW� SDGD� SHULRGH�

RUJDQRJHQHVLV��PLQJJX�NH���KLQJJD�NH����NHKDPLODQ��%HJLWX�MXJD�

SDGD�LEX�PHQ\XVXL�\DQJ�PHQJJXQDNDQ�VXSOHPHQ�PDXSXQ�REDW�

REDWDQ�GDSDW�PHQJDNLEDWNDQ�HIHN�\DQJ�WLGDN�GLNHKHQGDNL��+DO�

WHUVHEXW�GLNDUHQDNDQ�SDGD�DLU�VXVX�LEX��$6,��PHQJDQGXQJ�KDVLO�

PHWDEROLVPH�REDW�DWDX�PHWDEROLW�REDW� 

3(5%('$$1�()(.�

),6,2/2*,6�2%$7��

.(+$0,/$1�'$1�

0(1<868, 



��� 

 

 

'$)7$5�3867$.$ 

 

%UHQW��5��/����������7KH�FDXVH�DQG�SUHYHQWLRQ�RI�KXPDQ�ELUWK�GHIHFWV��

:KDW� KDYH� ZH� OHDUQHG� LQ� WKH� SDVW� ��� \HDUV"� &RQJHQLWDO�

$QRPDOLHV����������²��� 

'LUHNWRUDW� %LQD� )DUPDVL� .RPXQLWDV�'DQ�.OLQLN�� �������� 3HGRPDQ�

SHOD\DQDQ�IDUPDVL�XQWXN�LEX�KDPLO�GDQ�PHQ\XVXL��3HGRPDQ�

3HOD\DQDQ�)DUPDVL�8QWXN�,EX�+DPLO�'DQ�0HQ\XVXL���²��� 

)RRG� DQG� 'UXJV� $GPLQLVWUDWLRQ�� �������� &RQWHQW� DQG� )RUPDW� RI�
/DEHOLQJ� IRU�+XPDQ�3UHVFULSWLRQ�'UXJ� DQG�%LRORJLFDO� 3URGXFWV��

5HTXLUHPHQWV� IRU� 3UHJQDQF\� DQG� /DFWDWLRQ� /DEHOLQJ� �9RO�� ����

,VVXH������ 

*LOEHUW�%DUQHVV�� (�� �������� 7HUDWRJHQLF� &DXVHV� RI� 0DOIRUPDWLRQV��

$QQDOV�RI�&OLQLFDO�DQG�/DERUDWRU\�6FLHQFH�����������²���� 

*ULHU��'��*���	�+DOOLGD\��+��/����������(IIHFWV�RI�*OXFRFRUWLFRLGV�RQ�

)HWDO� DQG� 1HRQDWDO� /XQJ� 'HYHORSPHQW�� 7UHDWPHQWV� LQ�

5HVSLUDWRU\� 0HGLFLQH�� ������ ���²�����

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

+DOH��7��:���	�.UXWVFK��.����������+DOH·V�PHGLFDWLRQV�	�PRWKHUV·�PLON�

������D�PDQXDO�RI�ODFWDWLRQDO�SKDUPDFRORJ\��6SULQJHU�3XEOLVKLQJ�

&RPSDQ\� 

/HH��.��*����������/DFWDWLRQ�DQG�GUXJV��3DHGLDWULFV�DQG�&KLOG�+HDOWK��

���������²��� 

0XO\DQL�� $�� 5��� 'HZDQWLQLQJUXP�� -��� 	� 3XVSDVDUL�� '�� ��������

3HUEHGDDQ� GLDPHWHU� OXPHQ� DUWHUL� XPELOLNDOLV� SDGD�

SUHHNODPSVLD�EHUDW�GDQ�NHKDPLODQ�QRUPRWHQVL��0HGLD�0HGLND�

0XGD�����������²���� 

6FKDHIHU��&��� 3HWHUV�� 3��:�� -���	�0LOOHU�� 5��.�� ��������'UXJV� GXULQJ�

SUHJQDQF\� DQG� ODFWDWLRQ�� WUHDWPHQW� RSWLRQV� DQG� ULVN� DVVHVVPHQW��

$FDGHPLF�3UHVV� 

6KHSDUG��7��+����������+XPDQ�7HUDWRJHQV��+RZ�&DQ�:H�6RUW�7KHP�

2XW"�D��$QQDOV�RI�WKH�1HZ�<RUN�$FDGHP\�RI�6FLHQFHV�������������²

���� 



��� 

 

 

7UHYHWW�� 7�� 1��� 'RUPDQ�� .��� /DPYX�� *��� 	� 0RLVH�� .�� -�� ��������

$QWHQDWDO�PDWHUQDO� DGPLQLVWUDWLRQ�RI�SKHQREDUELWDO� IRU� WKH�

SUHYHQWLRQ� RI� H[FKDQJH� WUDQVIXVLRQ� LQ� QHRQDWHV� ZLWK�

KHPRO\WLF�GLVHDVH�RI�WKH�IHWXV�DQG�QHZERUQ��$PHULFDQ�-RXUQDO�

RI� 2EVWHWULFV� DQG� *\QHFRORJ\�� �������� ���²�����

KWWSV���GRL�RUJ�KWWSV���GRL�RUJ���������M�DMRJ������������ 

9DODHV��7���.LSRXURV��.���3HWPH]DNL��6���6ROPDQ��0���	�'R[LDGLV��6��

$����������(IIHFWLYHQHVV�DQG�VDIHW\�RI�SUHQDWDO�SKHQREDUELWDO�

IRU� WKH� SUHYHQWLRQ� RI� QHRQDWDO� MDXQGLFH�� 3HGLDWULF� 5HVHDUFK��

������� ���²����� KWWSV���GRL�RUJ������������������

��������������� 

=DNL\DK�� =��� 3DOLILDQD�� '��� 	� 5DWQDQLQJVLK�� (�� �������� %XNX� $MDU��

)LVLRORJL� .HKDPLODQ�� 3HUVDOLQDQ�� 1LIDV� 'DQ� %D\L� %DUX� /DKLU��

5HVSDWL�3UHVV� 

 

  



��� 

 

 

%$% 

���3(5%('$$1�()(.�),6,2/2*,6��2%$7��1(21$786�'$1�$1$. 

$EEDV�0DKPXG��6�6L���DSW���0�.HV 

 

$� 3HQGDKXOXDQ 

7HQDJD� 0HGLV� \DQJ� � PHQJJXQDNDQ� REDW�REDWDQ� XQWXN�

PHQJREDWL� ED\L� GDQ� DQDN�DQDN�� LQWHJUDVL� IDUPDNRORJL� � VDQJDW�

SHQWLQJ�XQWXN�SUDNWLN�NOLQLV��3HUXEDKDQ�NDSDVLWDV�PHWDEROLVPH��

VLWXV� GLVWULEXVL�� GDQ� IXQJVL� RUJDQ� DNDQ� PHPSHQJDUXKL�

SHQJJXQDDQ���REDW��SDGD�XVLD�\DQJ�VDQJDW�PXGD���.HDUQV�HW�DO���

������ 

1HRQDWXV� �PHPLOLNL� �NHUHQWDQDQ� WHUKDGDS�HIHN� VDPSLQJ�

VHKLQJJD� WLGDN� WHUOLKDW� SDGD� SRSXODVL� \DQJ� OHELK� WXD�� VHSHUWL�

NORUDPIHQLNRO� � NDUHQD� NXUDQJQ\D� JOXNXURQLGDVL� REDW��

0HQJLQJDW� SHUEHGDDQ� GDQ� ULVLNR� \DQJ� PHQFRORN� LQL�� SULQVLS�

SULQVLS�IDUPDNRORJL�SHQWLQJ�GDODP�SRSXODVL�QHRQDWDO��<HXQJ�HW�

DO�������� 

3RSXODVL�SHGLDWULN�GDSDW�GLVXENDWHJRULNDQ�� VHEDJDL�ED\L�

EDUX� ODKLU� SUHPDWXU� �GDUL� KDUL� NHODKLUDQ� KLQJJD� WDQJJDO�

NHODKLUDQ� \DQJ� GLKDUDSNDQ� GLWDPEDK� ��� KDUL��� ED\L� EDUX� ODKLU�

FXNXS�EXODQ�GDQ�SDVFD�EXODQ��EHUXVLD���KLQJJD����KDUL���ED\L�GDQ�

EDOLWD� �GHQJDQ� ��� KDUL� KLQJJD� ��� EXODQ��� � DQDN�DQDN� �EHUXVLD�

DQWDUD� �� GDQ� ��� WDKXQ��� GDQ� UHPDMD� �GHQJDQ� UHQWDQJ� XVLD� ���

KLQJJD�������WDKXQ��<HXQJ�HW�DO�������� 

1HRQDWXV� \DQJ� � GLUDZDW� GL� XQLW� SHUDZDWDQ� LQWHQVLI�

QHRQDWDO� �1,&8��DNDQ�WHUSDSDU�EHUEDJDL� � MHQLV� �REDW�� � �+DPSLU��

����GDUL�SDSDUDQ�REDW�WHUVHEXW��DGDODK�DQWLELRWLN��)LVLRORJL�\DQJ�

XQLN� SDGD� QHRQDWXV� GDSDW� PHPSHQJDUXKL� GLVSRVLVL� REDW���

NRPRUELGLWDV� GDQ� REDW� EHUVDPDDQ� VHODQMXWQ\D� GDSDW�

3(5%('$$1�()(.�

),6,2/2*,6��2%$7��

1(21$786�'$1�$1$. 



��� 

 

 

'$)7$5�3867$.$ 

 

%XWUDQRYD�� 2�,�� HW� DO�� ������� ¶'HYHORSPHQWDO� 3KDUPDFRNLQHWLFV� RI�

$QWLELRWLFV�8VHG�LQ�1HRQDWDO�,&8��)RFXV�RQ�3UHWHUP�,QIDQWV·��

%LRPHGLFLQHV�� ������� SS�� �²���� $YDLODEOH� DW��

KWWSV���GRL�RUJ���������ELRPHGLFLQHV��������� 

'LQK�� -�� HW� DO�� ������� ¶3K\VLRORJLFDOO\� %DVHG� 3KDUPDFRNLQHWLFV�

0RGHOLQJ� LQ� WKH� 1HRQDWDO� 3RSXODWLRQ³&XUUHQW� $GYDQFHV��

&KDOOHQJHV�� DQG� 2SSRUWXQLWLHV·�� 3KDUPDFHXWLFV�� ��������

$YDLODEOH� DW��

KWWSV���GRL�RUJ���������SKDUPDFHXWLFV��������� 

'LVPD��1��HW�DO���������¶$LUZD\�PDQDJHPHQW�LQ�QHRQDWHV�DQG�LQIDQWV��

(XURSHDQ�6RFLHW\�RI�$QDHVWKHVLRORJ\�DQG�,QWHQVLYH�&DUH�DQG�

%ULWLVK� -RXUQDO� RI� $QDHVWKHVLD� MRLQW� JXLGHOLQHV·�� (XURSHDQ�

-RXUQDO� RI� $QDHVWKHVLRORJ\�� ������� SS�� �²���� $YDLODEOH� DW��

KWWSV���GRL�RUJ���������(-$������������������ 

'RZQHV��.�-���)LVKHU��%�7��DQG�=DQH��1�5���������¶$GPLQLVWUDWLRQ�DQG�

'RVLQJ�RI�6\VWHPLF�$QWLIXQJDO�$JHQWV�LQ�3HGLDWULF�3DWLHQWV·��

3HGLDWULF� 'UXJV�� ������� SS�� ���²����� $YDLODEOH� DW��

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

*HUPRYVHN�� (�� HW� DO�� ������� ¶3KDUPDFRNLQHWLF²3KDUPDFRG\QDPLF�

0RGHOLQJ� LQ� 3HGLDWULF� 'UXJ� 'HYHORSPHQW�� DQG� WKH�

,PSRUWDQFH� RI� 6WDQGDUGL]HG� 6FDOLQJ� RI� &OHDUDQFH·�� &OLQLFDO�

3KDUPDFRNLQHWLFV�� ������� SS�� ��²���� $YDLODEOH� DW��

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

-RKQVRQ�� 7�1�� HW� DO�� ������� ¶'HYHORSPHQW� DQG� DSSOLFDWLRQV� RI� D�

SK\VLRORJLFDOO\�EDVHG� PRGHO� RI� SDHGLDWULF� RUDO� GUXJ�

DEVRUSWLRQ·��(XURSHDQ� -RXUQDO� RI� 3KDUPDFHXWLFDO� 6FLHQFHV�� �����

SS�� ��²���� $YDLODEOH� DW��

KWWSV���GRL�RUJ���������M�HMSV������������� 

.HDUQV�� *�/�� HW� DO�� ������� ¶'HYHORSPHQWDO� 3KDUPDFRORJ\�³�'UXJ�

'LVSRVLWLRQ��$FWLRQ�� DQG� 7KHUDS\� LQ� ,QIDQWV� DQG�&KLOGUHQ·��

1HZ� (QJODQG� -RXUQDO� RI� 0HGLFLQH�� ��������� SS�� ����²������

$YDLODEOH�DW��KWWSV���GRL�RUJ���������QHMPUD������� 



��� 

 

 

0XOXJHWD��<���/LO\��HW�DO���������¶'HYHORSPHQW�RI�'UXJ�7KHUDSLHV�IRU�

1HZERUQV� DQG� &KLOGUHQ�� 7KH� 6FLHQWLILF� DQG� 5HJXODWRU\�

,PSHUDWLYHV·�� 3HGLDWULF� &OLQLFV� RI� 1RUWK� $PHULFD�� ������� SS��

����²������ $YDLODEOH� DW��

KWWSV���GRL�RUJ���������M�SFO������������� 

1LMVWDG��$�/��HW�DO���������¶&OLQLFDO�SKDUPDFRORJ\�RI�F\WRWR[LF�GUXJV�

LQ� QHRQDWHV� DQG� LQIDQWV�� 3URYLGLQJ� HYLGHQFH�EDVHG� GRVLQJ�

JXLGDQFH·�� (XURSHDQ� -RXUQDO� RI� &DQFHU�� ����� SS�� ���²�����

$YDLODEOH�DW��KWWSV���GRL�RUJ���������M�HMFD������������� 

2·%ULHQ��)��HW�DO���������¶0DNLQJ�PHGLFLQHV�EDE\�VL]H��7KH�FKDOOHQJHV�

LQ� EULGJLQJ� WKH� IRUPXODWLRQ� JDS� LQ� QHRQDWDO� PHGLFLQH·��

,QWHUQDWLRQDO�-RXUQDO�RI�0ROHFXODU�6FLHQFHV����������$YDLODEOH�DW��

KWWSV���GRL�RUJ���������LMPV��������� 

5LYHUD�&KDSDUUR�HW�DO���������¶'RVLQJ�DQWLELRWLFV�LQ�QHRQDWHV��5HYLHZ�

RI�WKH�SKDUPDFRNLQHWLF�GDWD·��)XWXUH�0LFURELRORJ\����������SS��

����²������$YDLODEOH�DW��KWWSV���GRL�RUJ���������IPE������

����� 

5LYHUD�&KDSDUUR��1�'���&RKHQ�:RONRZLH]��0��DQG�*UHHQEHUJ��5�*��

������� ¶'RVLQJ� DQWLELRWLFV� LQ� QHRQDWHV�� 5HYLHZ� RI� WKH�

SKDUPDFRNLQHWLF�GDWD·��)XWXUH�0LFURELRORJ\����������SS������²

������$YDLODEOH�DW��KWWSV���GRL�RUJ���������IPE����������� 

5RGLHX[��)��HW�DO���������¶(IIHFW�RI�.LGQH\�)XQFWLRQ�RQ�'UXJ�.LQHWLFV�

DQG� 'RVLQJ� LQ� 1HRQDWHV�� ,QIDQWV�� DQG� &KLOGUHQ·�� &OLQLFDO�

3KDUPDFRNLQHWLFV�� �������� SS�� ����²������ $YDLODEOH� DW��

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

'H�5RVH��'�8��HW�DO���������¶7KHUDSHXWLF�GUXJ�PRQLWRULQJ�LV�D�IHDVLEOH�

WRRO� WR� SHUVRQDOL]H� GUXJ� DGPLQLVWUDWLRQ� LQ� QHRQDWHV� XVLQJ�

QHZ�WHFKQLTXHV��$Q�RYHUYLHZ�RQ�WKH�SKDUPDFRNLQHWLFV�DQG�

SKDUPDFRG\QDPLFV� LQ� QHRQDWDO� DJH·�� ,QWHUQDWLRQDO� -RXUQDO� RI�

0ROHFXODU� 6FLHQFHV�� SS�� �²���� $YDLODEOH� DW��

KWWSV���GRL�RUJ���������LMPV��������� 

6KDQLY��'�� DQG�$OOHJDHUW��.�� ������� ¶$SSOLHG�SKDUPDFRNLQHWLFV� WR�

LPSURYH� SKDUPDFRWKHUDS\� LQ� DQG� SDHGLDWULF� LQWHQVLYH� FDUH�



��� 

 

 

XQLWV��)RFXV�RQ�FRUUHFW�GRVH�VHOHFWLRQ·��$UFKLYHV�RI�'LVHDVH� LQ�

&KLOGKRRG��(GXFDWLRQ�DQG�3UDFWLFH�(GLWLRQ�>3UHSULQW@��$YDLODEOH�

DW��KWWSV���GRL�RUJ���������DUFKGLVFKLOG������������� 

6LPHROL��5�� HW�DO�� ������� ¶8VH�RI�$QWLELRWLFV� LQ�3UHWHUP�1HZERUQV·��

$QWLELRWLFV�� ������� $YDLODEOH� DW��

KWWSV���GRL�RUJ���������DQWLELRWLFV��������� 

<DOoLQ�� 1�� HW� DO�� ������� ¶7KH� ,PSDFW� RI� 3KDUPDFRJHQHWLFV� RQ�

3KDUPDFRNLQHWLFV� DQG�3KDUPDFRG\QDPLFV� LQ�1HRQDWHV� DQG�

,QIDQWV�� $� 6\VWHPDWLF� 5HYLHZ·�� 3KDUPDFRJHQRPLFV� DQG�

3HUVRQDOL]HG� 0HGLFLQH�� ���� SS�� ���²����� $YDLODEOH� DW��

KWWSV���GRL�RUJ���������3*30�6������� 

<DOFLQ�� 1��� 6�UPHOLRJ� OX�� 1�� DQG�$OOHJDHUW�� .�� ������� ¶3RSXODWLRQ�

SKDUPDFRNLQHWLFV� LQ� FULWLFDOO\� LOO� QHRQDWHV� DQG� LQIDQWV�

XQGHUJRLQJ� H[WUDFRUSRUHDO� PHPEUDQH� R[\JHQDWLRQ�� D�

OLWHUDWXUH� UHYLHZ·�� %0-� 3DHGLDWULFV� 2SHQ�� ������ $YDLODEOH� DW��

KWWSV���GRL�RUJ���������EPMSR������������� 

<HXQJ��&�+�7��HW�DO���������¶3KDUPDFRNLQHWLF�DQG�SKDUPDFRG\QDPLF�

SULQFLSOHV�� XQLTXH� FRQVLGHUDWLRQV� IRU� RSWLPDO� GHVLJQ� RI�

QHRQDWDO�FOLQLFDO�WULDOV·��)URQWLHUV�LQ�3HGLDWULFV������$YDLODEOH�DW��

KWWSV���GRL�RUJ���������ISHG�������������� 

=KDQJ�� :�� HW� DO�� ������� ¶3K\VLRORJLFDOO\� %DVHG� 3KDUPDFRNLQHWLF�

0RGHOLQJ� LQ� 1HRQDWHV�� &XUUHQW� 6WDWXV� DQG� )XWXUH�

3HUVSHFWLYHV·�� 3KDUPDFHXWLFV�� �������� $YDLODEOH� DW��

KWWSV���GRL�RUJ���������SKDUPDFHXWLFV��������� 

 

  



��� 
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���3(5%('$$1�()(.�),6,2/2*,6�2%$7��/$1-87�86,$ 

GU��/LQJJRP�.XUQLDW\��6S�). 

 

$� 3HQGDKXOXDQ 

%DGDQ�NHVHKDWDQ�GXQLD��7KH�:RUOG�2UJDQL]DWLRQ��:+2��

PHPSUHGLNVL� EDKZD� MXPODK� SHQGXGXN� \DQJ� XVLD� �� ��� WDKXQ�

DNDQ� PHQLQJNDW� GDUL� ���� MXWD� RUDQJ� PHQMDGL� �� PLO\DU� DQWDUD�

WDKXQ� ����������� PHQLQJNDW� GDUL� ����PHQMDGL� ���� GDUL� WRWDO�

SHQGXGXN�GXQLD���)DOFRQH�HW�DO���������6HVHRUDQJ��\DQJ�XVLD������

WDKXQ� DGDODK� RUDQJ� \DQJ� PDVXN� NHORPSRN� ODQMXW� XVLD��

�.HPHQNHV�5,�������� 

'DWD� GL� ,QGRQHVLD� SDGD� WDKXQ� ������ PHPSHUOLKDWNDQ�

EDKZD�MXPODK�SHQGXGXN�EHUXVLD����WDKXQ�NHDWDV�PHQFDSDL������

MXWD� RUDQJ� DWDX� VHNLWDU� ���� SHUVHQ� GDUL� VHOXUXK� SRSXODVL� �%36��

������MXPODK�GLSHUNLUDNDQ�DNDQ�PHQLQJNDW�����SDGD�WDKXQ������

GDQ� ���� SDGD� WDKXQ� ������ 6WXGL� GHQJDQ� PHQJJXQDNDQ� GXD�

LQGLNDWRU�NRQGLVL�NHVHKDWDQ�ODQVLD�\DLWX� 

�� .HOXKDQ� NHVHKDWDQ�� \DNQL� NRQGLVL� ODQVLD� \DQJ� PHQJDODPL�

JDQJJXDQ�NHMLZDDQ�GDQ�NHVHKDWDQ�EDUX�DWDX�PHPDQJ�VXGDK�

VHULQJ� GLUDVDNDQ�� .HOXKDQ� LQL� WLGDN� WHUXV� PHQHUXV�

PHQJJDQJJX�DNWLYLWDV�NHVHKDULDQ�� 

�� $QJND� NHVDNLWDQ� DWDX� PRUELGLWDV�� ODQVLD� PHQJDODPL�

JDQJJXDQ�NHVHKDWDQ�GDQ�JDQJJXDQ�DNWLYLWDV�UXWLQ�� 

*DPEDUDQ�\DQJ�GLGDSDWNDQ�DGDODK�SDGD�WLQJNDW�QDVLRQDO�

������ ODQVLD� PHQJDODPL� NHOXKDQ� NHVHKDWDQ� GDQ� ����� ��

PHQJDODPL�VDNLW���713�.�DQG�.HPHQNHV�5,��������3DGD�SDVLHQ�

ODQMXW� XVLD� �ODQVLD��� ELOD� PHPHUOXNDQ� SHQJREDWDQ� DWDX�

SHPEHULDQ�WHUDSL�KDUXV�PHQMDGL�SHUKDWLDQ�NDUHQD�GDSDW�WHUMDGL�

3(5%('$$1�()(.�

),6,2/2*,6�2%$7��

/$1-87�86,$ 



��� 

 

 

'$)7$5�3867$.$ 

 

'UHQWK�YDQ� 0DDQHQ�� $�&��� :LOWLQJ�� ,�� DQG� -DQVHQ�� 3�$�)�� �������

¶3UHVFULELQJ�PHGLFLQHV�WR�ROGHU�SHRSOH³+RZ�WR�FRQVLGHU�WKH�

LPSDFW�RI�DJHLQJ�RQ�KXPDQ�RUJDQ�DQG�ERG\�IXQFWLRQV·��%ULWLVK�

-RXUQDO� RI� &OLQLFDO� 3KDUPDFRORJ\�� �������� SS�� ����²������

$YDLODEOH�DW��KWWSV���GRL�RUJ���������EFS������� 

)DOFRQH��0��HW�DO���������¶&RQVLGHUDWLRQV�IRU�WKH�RSWLPDO�PDQDJHPHQW�

RI� DQWLELRWLF� WKHUDS\� LQ� HOGHUO\� SDWLHQWV·�� -RXUQDO� RI� *OREDO�

$QWLPLFURELDO� 5HVLVWDQFH�� ���� SS�� ���²����� $YDLODEOH� DW��

KWWSV���GRL�RUJ���������M�MJDU������������� 

.HPHQNHV�5,��������¶3HQ\HOHQJJDUDDQ�3HOD\DQDQ�.HVHKDWDQ�/DQMXW�

8VLD�GL�3XVDW�.HVHKDWDQ�0DV\DUDNDW·��-DNDUWD�� 

/LFKWPDQ��6�0���������¶3KDUPDFRNLQHWLFV�DQG�SKDUPDFRG\QDPLFV�LQ�

WKH�HOGHUO\·��2$�(OGHUO\�0HGLFLQH��������SS�����²�����$YDLODEOH�

DW��KWWSV���GRL�RUJ��������������������������B�� 

0DVVRXG��/���$JKD��+��$O�DQG�7DOHE��0���������¶3KDUPDFRNLQHWLF�DQG�

3KDUPDFRG\QDPLF�&KDQJHV�LQ�(OGHUO\�3HRSOH·��:MSPU���������

SS�� ��²���� $YDLODEOH� DW��

KWWSV���ZZZ�JRRJOH�FRP�XUO"VD W	UFW M	T 	HVUF V	VRXU

FH ZHE	FG 	YHG �DK8.(ZL�XVU�W1'�$K;9T�4,+6�/'

RR4)QR(&'�4$4	XUO KWWSV��$��)��)ZZZ�ZMSPU�FR

P��)GRZQORDG��)DUWLFOH��)����������)�����������SGI

	XVJ $2Y9DZ�.Z+F3XVGW��0GH'V*U[/5� 

713�.�DQG�.HPHQNHV�5,��.�.���������6LWXDVL�ODQVLD�GL�,QGRQHVLD�GDQ�

DNVHV� WHUKDGDS� SURJUDP� SHUOLQGXQJDQ� VRVLDO��� .HPHQWHULDQ�

.HVHKDWDQ� 5,�� $YDLODEOH� DW��

KWWS���WQS�N�JR�LG�GRZQORDG������/DSRUDQ�6WXGL�/DQVLD� ��

$QDOLVLV�'DWD�6HNXQGHU�SGI� 

9UGROMDN��'��DQG�%RURYDF��-�$��Q�HO���������¶0HGLFDWLRQ�LQ�WKH�HOGHUO\�

�� FRQVLGHUDWLRQV� DQG� WKHUDS\� SUHVFULSWLRQ� JXLGHOLQHV·��$FWD�

PHGLFD� DFDGHPLFD�� ������� SS�� ���²����� $YDLODEOH� DW��

KWWSV���GRL�RUJ���������DPD������������� 



��� 

 

 

%$% 

���3(5%('$$1�()(.�),6,2/2*,6�2%$7���.($'$$1�3$72/2*,6 
DSW��)LND�1X]XO�5DPDGKDQL��0�6F� 

 

$� 3HQGDKXOXDQ 

2EDW�DGDODK�EDKDQ�NLPLD�\DQJ�PHQ\HEDENDQ�SHUXEDKDQ�

ILVLRORJL� GDODP� RUJDQLVPH� \DQJ� PHQLQJNDWNDQ� NHVHKDWDQ�

RUJDQLVPH��EXNDQ�KDQ\D� VHNHGDU�PHPSHUWDKDQNDQ�NHKLGXSDQ�

RUJDQLVPH��%DURQ�HW�DO��������� 

2EDW�GDSDW�EHUDVDO�GDUL�VXPEHU�DODPL�DWDX�KDVLO�VLQWHVLV�GL�

ODERUDWRULXP�� REDW�REDWDQ� PHPLOLNL� NHPDPSXDQ� XQWXN�

PHPEHULNDQ� SHQJDUXK� \DQJ� EHVDU� SDGD� WXEXK� PDQXVLD�

VHKLQJJD� SHUOX� GLODNXNDQ� HNVSORUDVL� EHUEDJDL� GDPSDN� REDW�

REDWDQ��EDLN�SRVLWLI�PDXSXQ�QHJDWLI�� WHUKDGDS�VLVWHP�ILVLRORJLV�

PDXSXQ�SVLNRORJLV��6WHZDUW�������� 

(IHN� ILVLRORJLV� REDW GDSDW� GLSHQJDUXKL� ROHK� EHEHUDSD�

IDNWRU� WHUPDVXN� SROD� PDNDQ�� SHQ\DNLW� SHQ\HUWD�� XVLD�� EHUDW�

EDGDQ�� LQWHUDNVL� REDW�REDW�� GDQ� JHQHWLND� 9DULDVL� JHQHWLN�

LQGLYLGX�SDGD�JHQ�JHQ�NXQFL�\DQJ�WHUOLEDW�GDODP�PHWDEROLVPH��

WUDQVSRUWDVL��DWDX�WDUJHW�REDW�GDSDW�EHUNRQWULEXVL�WHUKDGDS�ULVLNR�

HIHN�VDPSLQJ��+DJD��������� 

,QIODPDVL�DGDODK�SURVHV�QRQ�VSHVLILN�\DQJ�WHUNDLW�GHQJDQ�

EDQ\DN� NRQGLVL� PXODL� GDUL� SHQ\DNLW� PHQWDO�� KLQJJD� Q\HUL��

UDGDQJ� VHQGL�� NDQNHU�� REHVLWDV�� GDQ� ODQMXW� XVLD�� 0HODOXL� HIHN�

VLVWHPLNQ\D�� SHUDGDQJDQ� PHPSHQJDUXKL� HNVSUHVL� EHUEDJDL�

SURWHLQ� DNWLI� VHKLQJJD� PHQJXEDK� NHUMD� GDQ� GLVSRVLVL� REDW�

�$EGDOODK�HW�DO���������� 
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$EGDOODK��<��(��+���&KDKDO��6���-DPDOL��)���	�0DKPRXG��6��+����������

'UXJ�GLVHDVH� LQWHUDFWLRQ�� &OLQLFDO� FRQVHTXHQFHV� RI�

LQIODPPDWLRQ�RQ�GUXJV�DFWLRQ�DQG�GLVSRVLWLRQ�� ,Q� -RXUQDO� RI�
SKDUPDF\�	�SKDUPDFHXWLFDO�VFLHQFHVß��D�SXEOLFDWLRQ�RI�WKH�&DQDGLDQ�

6RFLHW\� IRU� 3KDUPDFHXWLFDO� 6FLHQFHV�� 6RFLHWH� FDQDGLHQQH� GHV�

VFLHQFHV�SKDUPDFHXWLTXHV� �9RO�� ����S�� ��������1/0� �0HGOLQH���

KWWSV���GRL�RUJ���������MSSV����������� 

$EHUQHWK\��'��5���	�*UHHQEODWW��'��-����������/LGRFDLQH�GLVSRVLWLRQ�LQ�

REHVLW\��7KH�$PHULFDQ�-RXUQDO�RI�&DUGLRORJ\�������������²������

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

%DURQ��6���/LQWRQ��6���	�2·0DOOH\��0��$����������2Q�'UXJV��7KH�-RXUQDO�

RI� 0HGLFLQH� DQG� 3KLORVRSK\�� ������� ���²�����

KWWSV���GRL�RUJ���������MPS�MKDG��� 

%URFNV��'���$O�1HEDLKL��+���3DUYLQ��6���	�+DP]D��$����������3LHFLQJ�

WRJHWKHU� KXPDQ� DGXOW� FRPSDUDWLYH� SKDUPDFRNLQHWLF� WULDOV�

DQG� URGHQW� VWXGLHV�� :KDW� KDSSHQV� WR� GUXJ� FOHDUDQFH� LQ�

REHVLW\"�-RXUQDO�RI�3KDUPDF\�	�3KDUPDFHXWLFDO�6FLHQFHV��������²

����KWWSV���GRL�RUJ����������MSSV����� 

&RXWDQW�� '��� .XODQWKDLYHO�� 3��� 7XUQHU�� 3��� %HOO�� 5��� %DOGZLQ�� -���

:LMD\DZDUGDQD�� 6��� 3LWRX�� &��� 	� +DOO�� 6�� ��������

8QGHUVWDQGLQJ�'LVHDVH²'UXJ�,QWHUDFWLRQV�LQ�&DQFHU�3DWLHQWV��

,PSOLFDWLRQV� IRU� 'RVLQJ� :LWKLQ� WKH� 7KHUDSHXWLF� :LQGRZ��

&OLQLFDO� 3KDUPDFRORJ\� 	� 7KHUDSHXWLFV�� ������� ��²����

KWWSV���GRL�RUJ���������FSW���� 

'HHNV��6��*���7UDF\��5���	�'RXHN��'��&�� ��������6\VWHPLF�(IIHFWV�RI�

,QIODPPDWLRQ� RQ� +HDOWK� GXULQJ� &KURQLF� +,9� ,QIHFWLRQ��

,PPXQLW\�� ������� ���²�����

KWWSV���GRL�RUJ���������M�LPPXQL������������ 

(O�*KLDW\�� 0�� $��� 6KRLHE�� 6�� 0��� 	� (O�.DGL�� $�� 2�� 6�� ��������

&\WRFKURPH�3����PHGLDWHG�GUXJ� LQWHUDFWLRQV� LQ�&29,'����

SDWLHQWV��&XUUHQW�ILQGLQJV�DQG�SRVVLEOH�PHFKDQLVPV��0HGLFDO�



��� 

 

 

+\SRWKHVHV�� ����� ��������

KWWSV���GRL�RUJ���������M�PHK\������������ 

(VSQHV��.��$���+HLPGDO��.��2���	�6SLJVHW��2����������$�3X]]OLQJ�&DVH�

RI� ,QFUHDVHG� 6HUXP� &OR]DSLQH� /HYHOV� LQ� D� 3DWLHQW� :LWK�

,QIODPPDWLRQ� DQG� ,QIHFWLRQ�� 7KHUDSHXWLF� 'UXJ� 0RQLWRULQJ��

������� ���²�����

KWWSV���GRL�RUJ���������)7'��E���H�������F�� 

*XR��<��5���&DR��4��'���+RQJ��=��6���7DQ��<��<���&KHQ��6��'���-LQ��+��

-��� 7DQ�� .��6��� :DQJ�� '��<��� 	� <DQ�� <�� �������� 7KH� RULJLQ��

WUDQVPLVVLRQ� DQG� FOLQLFDO� WKHUDSLHV� RQ� FRURQDYLUXV� GLVHDVH�

������&29,'�����RXWEUHDN�²�DQ�XSGDWH�RQ�WKH�VWDWXV��0LOLWDU\�

0HGLFDO� 5HVHDUFK�� ������ ���� KWWSV���GRL�RUJ���������V������

����������� 

+DJD��6��%����������3UHFLVLRQ�0HGLFLQH�DQG�&KDOOHQJHV�LQ�5HVHDUFK�

DQG�&OLQLFDO� ,PSOHPHQWDWLRQ�� ,Q�3ULQFLSOHV� RI�*HQGHU�6SHFLILF�

0HGLFLQH� ��UG� HG��� SS�� ���²������ (OVHYLHU��

KWWSV���GRL�RUJ���������%������������������������� 

-RQHV��$��(���%URZQ��.��&���:HUQHU��5��(���*RW]NRZVN\��.���*DHGLJN��

$���%ODNH��0���+HLQ��'��:���YDQ�GHU�+RUVW��&���	�.DVKXED��$��

'�� 0�� �������� 9DULDELOLW\� LQ� GUXJ� PHWDEROL]LQJ� HQ]\PH�

DFWLYLW\� LQ�+,9�LQIHFWHG�SDWLHQWV��(XURSHDQ�-RXUQDO�RI�&OLQLFDO�

3KDUPDFRORJ\�� ������� ���²�����

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

/DX��'��&��:���'KLOORQ��%���<DQ��+���6]PLWNR��3��(���	�9HUPD��6����������

$GLSRNLQHV�� PROHFXODU� OLQNV� EHWZHHQ� REHVLW\� DQG�

DWKHURVFOHURVLV�� $PHULFDQ� -RXUQDO� RI� 3K\VLRORJ\�+HDUW� DQG�

&LUFXODWRU\� 3K\VLRORJ\�� �������� +����²+������

KWWSV���GRL�RUJ���������DMSKHDUW����������� 

0G� ,QVLDW� ,VODP� 5DEE\�� �������� &XUUHQW� 'UXJV� ZLWK� 3RWHQWLDO� IRU�

7UHDWPHQW� RI� &29,'����� $� /LWHUDWXUH� 5HYLHZ�� -RXUQDO� RI�

3KDUPDF\� 	� 3KDUPDFHXWLFDO� 6FLHQFHV�� ������� ��²����

KWWSV���GRL�RUJ����������MSSV����� 



��� 

 

 

6DQDHH�� )��� &OHPHQWV�� -�� '��� :DXJK�� $�� :�� *��� )HGRUDN�� 5�� 1���

/HZDQF]XN��5���	�-DPDOL��)����������'UXJïGLVHDVH�LQWHUDFWLRQ��

&URKQ·V� GLVHDVH� HOHYDWHV� YHUDSDPLO� SODVPD� FRQFHQWUDWLRQV�

EXW� UHGXFHV� UHVSRQVH� WR� WKH� GUXJ� SURSRUWLRQDO� WR� GLVHDVH�

DFWLYLW\��%ULWLVK�-RXUQDO�RI�&OLQLFDO�3KDUPDFRORJ\������������²�����

KWWSV���GRL�RUJ���������M����������������������[ 

6KRZDOWHU��$���/LPD\H��$���2\HU��-��/���,JDUDVKL��5���.LWWLSDWDULQ��&���

&RSLN�� $�� -��� 	� .KDOHG�� $�� 5�� �������� &\WRNLQHV� LQ�

LPPXQRJHQLF� FHOO� GHDWK�� $SSOLFDWLRQV� IRU� FDQFHU�

LPPXQRWKHUDS\�� &\WRNLQH�� ���� ���²�����

KWWSV���GRL�RUJ���������M�F\WR������������ 

6REDQVNL��7���:HQGD��%���'DIRY�� ,���	�:DJQHU��*�� ��������3���G�����

3URORQJHG�GHOLULRXV�VWDWH�DIWHU�RODQ]DSLQH�SDPRDWH�LQMHFWLRQ�

DV�D�FRQVHTXHQFH�RI�SUR�LQIODPPDWRU\�F\WRNLQH�VHFUHWLRQ"�$�

FDVH� UHSRUW�� (XURSHDQ� 1HXURSV\FKRSKDUPDFRORJ\�� ���� 6�����

KWWSV���GRL�RUJ���������6��������;����������� 

6WHZDUW��1����������'UXJV�DQG� LWV�3K\VLRORJLFDO�(IIHFWV�RQ�WKH�+XPDQ��

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

9HQXWR��&��6���/LP��-���0HVVLQJ��6���+XQW��3��:���0F&RPVH\��*��$���	�

0RUVH��*��'����������,QIODPPDWLRQ�,QYHVWLJDWHG�DV�D�6RXUFH�RI�

3KDUPDFRNLQHWLF�9DULDELOLW\�RI�$WD]DQDYLU� LQ�$,'6�&OLQLFDO�

7ULDOV�*URXS�3URWRFRO�$����V��$QWLYLUDO�7KHUDS\��������� ���²

�����KWWSV���GRL�RUJ���������,03���� 

9HW��1��-���GH�+RRJ��0���7LEERHO��'���	�GH�:LOGW��6��1����������7KH�

HIIHFW� RI� LQIODPPDWLRQ� RQ� GUXJ� PHWDEROLVP�� D� IRFXV� RQ�

SHGLDWULFV�� 'UXJ� 'LVFRYHU\� 7RGD\�� ����²����� ���²�����

KWWSV���GRL�RUJ���������M�GUXGLV������������ 

=KDR��-��/���=KDR��<��<���	�=KX��:��-����������$�KLJK�IDW��KLJK�SURWHLQ�

GLHW�DWWHQXDWHV�WKH�QHJDWLYH�LPSDFW�RI�FDVHLQ�LQGXFHG�FKURQLF�

LQIODPPDWLRQ� RQ� WHVWLFXODU� VWHURLGRJHQHVLV� DQG� VSHUP�

SDUDPHWHUV� LQ� DGXOW� PLFH�� *HQHUDO� DQG� &RPSDUDWLYH�

(QGRFULQRORJ\�� ����� ��²����

KWWSV���GRL�RUJ���������M�\JFHQ������������ 



��� 
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$� 3HQGDKXOXDQ 

2EDW�REDWDQ�WHODK�PHQMDGL�EDJLDQ�LQWHJUDO�GDUL�SHUDZDWDQ�

NHVHKDWDQ�� 3HQJJXQDDQ� REDW� \DQJ� UDVLRQDO� PHUXSDNDQ� DVSHN�

SHQWLQJ� GDODP� SHUDZDWDQ� NHVHKDWDQ� PRGHUQ�� \DQJ� EHUWXMXDQ�

XQWXN� PHPDVWLNDQ� EDKZD� REDW� GLUHVHSNDQ� GDQ� GLJXQDNDQ�

VHFDUD�WHSDW��HIHNWLI��GDQ�DPDQ��3HQJJXQDDQ�REDW�\DQJ�UDVLRQDO�

DGDODK�SHUHVHSDQ�GDQ�SHPEHULDQ�REDW�\DQJ�WHSDW�XQWXN�SDVLHQ�

\DQJ� WHSDW�� GDODP� GRVLV� \DQJ� PHPHQXKL� NHEXWXKDQ� PDVLQJ�

PDVLQJ�SDVLHQ��XQWXN�MDQJND�ZDNWX�\DQJ�PHPDGDL��GDQ�GHQJDQ�

ELD\D� VHUHQGDK�PXQJNLQ�� 7XMXDQ� DNKLU� GDUL� SHQJJXQDDQ� REDW�

\DQJ� UDVLRQDO� DGDODK�XQWXN�PHQLQJNDWNDQ� NXDOLWDV� SHUDZDWDQ�

IDUPDVL��PHPLQLPDONDQ� ELD\D� WHUDSL� REDW��PHQJKLQGDUL� UHDNVL�

GDQ�LQWHUDNVL�REDW�\DQJ�PHUXJLNDQ��PHPDNVLPDONDQ�KDVLO�WHUDSL��

GDQ�PHQLQJNDWNDQ� NHSDWXKDQ� SDVLHQ� �0HNRQQHQ� HW� DO��� �������

+DO� LQL� PHPHUOXNDQ� SHQGHNDWDQ� VLVWHPDWLV� \DQJ� PHQFDNXS�

GLDJQRVLV�� SHPLOLKDQ� SHQJREDWDQ�� LQLVLDVL�� SHPDQWDXDQ�� GDQ�

HYDOXDVL� �%ERVD�HW�DO���������� �.RQVHNXHQVL�SRWHQVLDO�GDUL� WLGDN�

PHPDWXKL� SULQVLS�SULQVLS� SHQJJXQDDQ� REDW� \DQJ� UDVLRQDO�

WHUPDVXN�SHUHVHSDQ�REDW�\DQJ� WLGDN� WHSDW�\DQJ�PHQ\HEDENDQ�

UHVLVWHQVL� REDW�� SHQLQJNDWDQ� DQJND�PRUELGLWDV� DWDX�PRUWDOLWDV��

SHPERURVDQ�VXPEHU�GD\D��SHQLQJNDWDQ�HIHN�VDPSLQJ�REDW��GDQ�

SHULODNX�SDVLHQ�\DQJ�PHPSURPRVLNDQ�JDJDVDQ�EDKZD�DGD�REDW�

XQWXN�VHWLDS�PDVDODK���3HQJJXQDDQ�REDW�\DQJ�WLGDN�WHSDW�GDSDW�

PHQJDNLEDWNDQ� HIHN� WHUDSL� \DQJ� EXUXN�� UHDNVL� REDW� \DQJ�

PHUXJLNDQ�� NRQVHNXHQVL� ILQDQVLDO�� GDQ� KLODQJQ\D� NHSHUFD\DDQ�

3(0$.$,$1�

2%$7�6(&$5$�

5$6,21$/ 
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$KPHG�� $��� 6DTODLQ�� 0��� 7DQYHHU�� 0��� %OHELO�� $�4��� 'XMDLOL�� -�$���

+DVDQ��6�6���������7KH�LPSDFW�RI�FOLQLFDO�SKDUPDFLVW�VHUYLFHV�

RQ�SDWLHQW�KHDOWK�RXWFRPHV�LQ�3DNLVWDQ��D�V\VWHPDWLF�UHYLHZ��

%0&� +HDOWK� 6HUY�� 5HV�� ���� �����

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

$UVKDG��6���0DKPRRG��6���5DVRRO��6���+D\DW��6���=DIDU��6���=HKUD��7���

������5DWLRQDO�'UXJ�XVH�LQ�3DNLVWDQ��$�V\VWHPDWLF�UHYLHZ��LQ��

-RXUQDO�RI�3KDUPDF\�3UDFWLFH�DQG�&RPPXQLW\�0HGLFLQH��SS��

���²�����KWWSV���GRL�RUJ���������MSSFP��������� 

%ERVD�� *�6��� :RQJ�� *��� .\HJRPEH�� '�%��� 2JZDO�2NHQJ�� -��� ������

(IIHFWV� RI� LQWHUYHQWLRQ� PHDVXUHV� RQ� LUUDWLRQDO�

DQWLELRWLFV�DQWLEDFWHULDO�GUXJ�XVH�LQ�GHYHORSLQJ�FRXQWULHV��$�

V\VWHPDWLF� UHYLHZ�� +HDOWK� �1�� <��� ��� ���²�����

KWWSV���GRL�RUJ���������KHDOWK����������� 

%HORY�� %�6��� 0XUDY\HYD�� 1�9��� 7DUDVRYD�� *�0��� %DUDQRYD�� 0�0���

������ 8VH� RI� -DQXV� NLQDVH� LQKLELWRUV� LQ� WKH� WUHDWPHQW� RI�

LPPXQRLQIODPPDWRU\� UKHXPDWLF� GLVHDVHV�� VDIHW\� LVVXHV��

0HGLWVLQVNL\� 6RY�� 0HG�� &RXQF�� ��²����

KWWSV���GRL�RUJ������������������;������������� 

&DVXOD��0���0HQGLWWR��(���*DOLPEHUWL��)���5XVVR��9���2OPDVWURQL��(���

6FRWWL��/���2UODQGR��9���&RUUDR��*���&DWDSDQR��$�/���7UDJQL��(���

������$�SUDJPDWLF�FRQWUROOHG�WULDO�WR�LPSURYH�WKH�DSSURSULDWH�

SUHVFULSWLRQ� RI� GUXJV� LQ� DGXOW� RXWSDWLHQWV�� GHVLJQ� DQG�

UDWLRQDOH�RI�WKH�('8�5(�'58*�VWXG\��3ULP��+HDOWK�&DUH�5HV��

'HY������KWWSV���GRL�RUJ���������6���������������� 

&LSROOH�� 5�-��� 6WUDQG�� /��� 0RUOH\�� 3��� ������ 3KDUPDFHXWLFDO� &DUH�

3UDFWLFH�� 7KH� 3DWLHQW�&HQWHUHG� $SSURDFK� WR� 0HGLFDWLRQ�

0DQDJHPHQW��7KLUG�(GLWLRQ��0F*UDZ�+LOO�3URIHVVLRQDO� 

)DGDUH�� -��� *XVWDIVVRQ�� /�/��� *RGPDQ�� %��� .JDWOZDQH�� -��� 0DVVHOH��

$�<���2JXQOH\H��2�2���7UXWHU�� ,���������'HYHORSLQJ�FRXQWULHV�

VXEFRPPLWWHH� RI� WKH� FOLQLFDO� SKDUPDFRORJ\� GLYLVLRQ×�� 7KH�

PHGLFLQHV�XWLOL]DWLRQ�UHVHDUFK�LQ�$IULFD��085,$��JURXS�DQG�



��� 

 

 

,82+$5� FR�RUJDQL]HG� D� ZRUNVKRS� LQ� ERWVZDQD� IRU� WKH�

SURPRWLRQ�RI� UDWLRQDO�XVH� RI�PHGLFLQHV��3KDUPDFRO�� ,QW�� ����

��²��� 

*S��0���3N��0���������5DWLRQDO�XVH�RI�PHGLFLQHV���,QGLDQ�SHUVSHFWLYH��

,QW�� -�� 5LVN� 6DI�� 0HG�� ��� 6XSSO� ���

KWWSV���GRL�RUJ���������-56������� 

+DQGERRN� IRU� &RPPXQLFDWLRQ� RQ� WKH� 5DWLRQDO� 8VH� RI�

$QWLPLFURELDOV�IRU�WKH�&RQWDLQPHQW�RI�5HVLVWDQFH����������3DQ�

$PHULFDQ� +HDOWK� 2UJDQL]DWLRQ��

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

-��6FHUUL��-��&���'��%���-��6XOWDQD��������$GYRFDWLQJ�D�SHUVRQ�FHQWHUHG�

FDUH� DSSURDFK� WR� GUXJ� VDIHW\�� ([SHUW� 2SLQ�� 'UXJ� 6DI�� ����

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

.DVDKXQ��*�*���������(YDOXDWLRQ�RI�3DWWHUQ�RI�'UXJ�8VH�LQ�7HUWLDU\�

+HDOWK� &DUH� 6HWWLQJ� LQ� &HQWUDO� 7LJUD\� 8VLQJ� :+2�

3UHVFULELQJ�,QGLFDWRUV��$GY��3KDUPDFRHSLGHPLRO��'UXJ�6DI� 

.XPDU��3���-HZDUJL��%���0DOD��5�'���������'UXJ�8WLOL]DWLRQ�6WXG\�LQ�

&RQJHVWLYH�+HDUW�)DLOXUH�DW�D�7HUWLDU\�&DUH�+RVSLWDO� 

/L��+DL�WDR��0D��$���/L��+RQJ�FKDR��/L��6���������3KDUPDFRHFRQRPLFV�

LQ� +HDOWKFDUH� 'HFLVLRQ�0DNLQJ� LQ� &KLQD�� 3KDUP��0HG�� ����

���²�����KWWSV���GRL�RUJ���������%)�������� 

/XPEDQWRELQJ�� 5��� 5RQQ\��5DQWHSDVDQJ��$�'��� ������2YHUYLHZ� RI�

6HOI�PHGLFDWLRQ� RQ� WKH� 8VH� RI� *HQHULF� 'UXJV� LQ� 0HGLFDO�

)DFXOW\� 6WXGHQWV� DQG� &ROOHJH� 6WXGHQWV� 1RQ�IDFXOW\� RI�

0HGLFLQH�� -�� &RPSOHPHQW�� $OWHUQ�� 0HG�� 5HV�� ���� ��²����

KWWSV���GRL�RUJ���������MRFDPU������Y��L���� 

0HNRQQHQ��%�'���$\DOHZ��0�=���7HJHJQ��$�$���������5DWLRQDO�'UXJ�

8VH� (YDOXDWLRQ� %DVHG� RQ�:RUOG�+HDOWK�2UJDQL]DWLRQ�&RUH�

'UXJ�8VH�,QGLFDWRUV�LQ�(WKLRSLD��$�6\VWHPDWLF�5HYLHZ��'UXJ�

+HDOWKF�� 3DWLHQW� 6DI�� ���� ���²�����

KWWSV���GRL�RUJ���������'+36�6������ 



��� 

 

 

0HUHWVN\L��9�0���0HUHWVND��,�9���������3ULQFLSOHV�RI�HIIHFWLYH�XVH�RI�

QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV��,QWHU�&ROOHJDV�������²

����KWWSV���GRL�RUJ����������LF������PHU 

0RUR]��6���6DKDLGDN�1LNLW\XN��5���=RLG]H��'���������5HVHDUFK�RI�WKH�

FRQFHSWXDO�SULQFLSOHV�RI�SKDUPDFHXWLFDO�LQGXVWU\�VXVWDLQDEOH�

GHYHORSPHQW� IRUPDWLRQ�� LQ�� 6FLHQFH5LVH�� 3KDUPDFHXWLFDO�

6FLHQFH�� SS�� �²��� KWWSV���GRL�RUJ���������������

��������������� 

2QJ��:�0��� 6XEDV\LQL�� 6��� ������0HGLFDWLRQ� HUURUV� LQ� LQWUDYHQRXV�

GUXJ� SUHSDUDWLRQ� DQG� DGPLQLVWUDWLRQ��0HG�� -��0DOD\VLD� ����

��²��� 

5DOOLV��'���*LDSURV��9���6HUELV��$���.RVPHUL��&���%DOWRJLDQQL��0���������

)LJKWLQJ�$QWLPLFURELDO�5HVLVWDQFH�LQ�1HRQDWDO�,QWHQVLYH�&DUH�

8QLWV�� 5DWLRQDO� 8VH� RI� $QWLELRWLFV� LQ� 1HRQDWDO� 6HSVLV��

$QWLELRWLFV� ���� �����

KWWSV���GRL�RUJ���������DQWLELRWLFV�������� 

<��;���������$QWLPLFURELDO�6WHZDUGVKLS�LQ�&KLQD��6\VWHPV��$FWLRQV�

DQG�)XWXUH�6WUDWHJLHV��&OLQ��,QIHFW��'LV��2II��3XEO��,QIHFW��'LV��

6RF��$P������KWWSV���GRL�RUJ���������FLG�FL\��� 

<X�� <��� ������ 3UHVFULSWLRQ� UHYLHZ� DQG� DQDO\VLV� RI� UDWLRQDO� XVH� RI�

DQWLHPHWLFV� LQ� GHSDUWPHQW� RI� OXQJ� RQFRORJ\�� &KLQ�� -�� 'UXJ�

$SSO��0RQLW� 

=D\WVHYD��6�9���=D\WVHYD��2�9���/RNVKLQD��(�(���������5DWLRQDO�FKRLFH�

RI� DQWLELRWLF� WKHUDS\� LQ� FKLOGUHQ� ZLWK� DFXWH� UHVSLUDWRU\�

LQIHFWLRQV� RI� WKH� XSSHU� UHVSLUDWRU\� WUDFW��0HGLWVLQVNL\� 6RY��

0HG��&RXQF����²����KWWSV���GRL�RUJ����������PV�������� 

ÿ���*-���ó�û��� ������ %DVLFV� RI�5DWLRQDO�8VH� DQG�2YHUYLHZ�RI� WKH�

([SHFWRUDQW� 0HGLFLQHV� $YDLODEOH� RQ� WKH� 0DUNHW��

ü ����������������-� ð�� �%��-� ó������ ���²�����

KWWSV���GRL�RUJ����������3,�������������� 

  



��� 
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���72.6,.2/2*,�0(',. 

DSW��-XOL\DQW\�$NXED��0�6F� 

 

$� 3HQGDKXOXDQ 

7RNVLNRORJL�PHGLN� PHUXSDNDQ� FDEDQJ� LOPX� NHGRNWHUDQ�

\DQJ� PHPSHODMDUL� HIHN�� PHNDQLVPH�� LGHQWLILNDVL�� SHQDQJDQDQ�

GDQ�SHQFHJDKDQ�NHUDFXQDQ�ROHK�]DW�NLPLD��REDW�²�REDWDQ��UDFXQ�

GDQ� EDKDQ� ²� EDKDQ� EHUDFXQ� ODLQQ\D� SDGD�PDQXVLD��'LVWULEXVL�

REDW�VHFDUD�XPXP�GLWHQWXNDQ�ROHK�EHEHUDSD�IDNWRU��GLDQWDUDQ\D��

SHQ\HUDSDQ� REDW�� HNVUHVL�� GDQ� GDODP� EHEHUDSD� NDVXV� WLQJNDW�

PDVXNQ\D�REDW�NH�RUJDQ�WDUJHW��$GD�MXJD�SURVHV�\DQJ�OHELK�EHVDU�

XQWXN� PHQJXEDK� IXQJVL� GLVWULEXVL� REDW�� \DQJ� PHQJDFX� SDGD�

SROLPRUILVPH� JHQHWLN�� LQWHUDNVL� REDW�� DWDX� IDNWRU� OLQJNXQJDQ�

VHSHUWL�PDNDQDQ��GDSDW�PHQJDNLEDWNDQ�WRNVLVLWDV��%HEHUDSD�HIHN�

WHUVHEXW� GLVHEDENDQ� DGDQ\D� LQWHUDNVL� DQWDUD� EHUEDJDL� VHUDSDQ�

GDQ� SHQJDQJNXW� OLPEDK� GHQJDQ� NHPDPSXDQ� \DQJ� WXPSDQJ�

WLQGLK� \DQJ� GLWDQGDL� GDQ� PHPLOLNL� YDULDELOLWDV� DQWDU� LQGLYLGX�

GDODP�SURVHV�LQ�YLYR�REDW� 

2EDW�²�REDW�\DQJ� WHUGDSDW�SDGD�PD\DW�\DQJ�PHPEXVXN�

GDSDW� GLLGHQWLILNDVL� PHODOXL� DQDOLVLV� EHODWXQJ� \DQJ�

PHPDNDQQ\D�� /DSRUDQ� NDVXV� GDODP� HWQR�WRNVLNRORJL� IRUHQVLN�

MDUDQJ� GDQ� EDVLV� GDWDQ\D� WLGDN� WHUVWUXNWXU�� .RQVHQWUDVL� REDW�

KDUXV�GLXNXU�SDGD�VLVD�RWRW�UDQJND��VXPEHU�PDNDQDQ�XWDPD�EDJL�

ODUYD� ODODW� VHUWD�SDGD�EHODWXQJ�\DQJ�VXGDK�GLFXFL��GDQ� VSHVLHV�

ODODW�KDUXV�GLWHQWXNDQ��.HPXQJNLQDQ�\DQJ�EHOXP�WHUXML�DGDODK�

DQDOLVLV�NDVXV�SXSDULD�DWDX�SXSDULD�\DQJ�GDSDW�PHPSHUSDQMDQJ�

MDQJND� ZDNWX� DQDOLVLV� KLQJJD� EHUWDKXQ� ²� WDKXQ� DWDX� EDKNDQ�

KLQJJD� SDOHRSDWRORJL�� 'DODP� NHPDWLDQ� GL� GDODP� UXDQJDQ��

72.6,.2/2*,�

0(',. 



��� 

 

 

'$)7$5�3867$.$ 

 

%DGDQ�3HQJDZDVDQ�2EDW�GDQ�0DNDQDQ��������3HGRPDQ�8ML�7RNVLVLWDV�
3UDNOLQLN�VHFDUD�LQ�9LYR��� 

&KDGKD�,��$��������3RLVRQLQJ��,QGLDQ�-��$QDHVWK������������������� 

&KHQ�&:��&KHQ�&)��'RQJ�&'��������'LVWULEXWLRQ�DQG�$FFXPXODWLRQ�

RI� 0HUFXU\� LQ� 6HGLPHQWV� RI� .DRKVLXQJ� 5LYHU� 0RXWK�� 7DLZDQ��

$3&%((�3URFHGLD�������������� 

&KHQ�6KXDQJVKXDQJ��*RQJ�<XIHQJ��/XR�<XQ��&DR�5RQJ��<DQJ�-LDMLD��

&KHQJ� /LQ�� *DR� <XDQ�� =KDQJ� +DLMXQ�� &KHQ� -LSLQJ�� *HQJ�

1LQJER� ������� 7R[LF� HIIHFWV� DQG� WR[LFRORJLFDO� PHFKDQLVPV� RI�
FKORULQDWHG�SDUDIILQV��$�UHYLHZ�IRU�LQVLJKW�LQWR�VSHFLHV�VHQVLWLYLW\�

DQG�WR[LFLW\�GLIIHUHQFH��(QYLURQW�,QW�� 

'HSNHV� 5,� ������� 6LVWHP� 3HQDQJJXODQJDQ� *DZDW� 'DUXUDW� �63*'���

-DNDUWD� 

(GGOHVWRQ�0LFKDHO��%XFNOH\�1LFN�$��(\HU�3HWHU��'DZVRQ�$QGUHZ�+�

������� 0DQDJHPHQW� RI� DFXWH� RUJDQRSKRVSKRUXV� SHVWLFLGH�

SRLVRQLQJ��/DQFHW������������������������� 

)DULGDK�1��9LUJLDQWL��������+XEXQJDQ�3HQJHWDKXDQ�3HUDZDW�GDQ�3HUDQ�
3HUDZDW� VHEDJDL� 3HODNVDQD� GDODP� SHQDQJDQDQ� SDVLHQ� JDZDW�

GDUXUDW� GHQJDQ� JDQJJXDQ� VLVWHP� NDUGLRYDVNXOHU�� -XUQDO� 6XU\D�

YRO��,9���� 

)HQJ�=L�*H��&DL�5DQJ�;LD�'DR��7DQ�;LDR�<DQ��/L�&RQJ�<LQJ��=HQJ�

6KDQJ�<X��/LX�<XH��=KDQJ�<L��������3URFHVVLQJ�PHWKRGV�DQG�WKH�
XQGHUO\LQJ�GHWR[LILFDWLRQ�PHFKDQLVPV� IRU� WR[LF�PHGLFDO�PDWHULDOV�

XVHG�E\�HWKQLF�PLQRULWLHV�LQ�&KLQD���$�UHYLHZ��-�(WKQRSKDUPDFRO�� 

)ORUD� 6-6��0LWUDO�0��0HKWD�$� �������+HDY\�PHWDO� LQGXFHG� R[LGDWLYH�

VWUHVV�	�LWV�SRVVLEOH�UHYHUVDO�E\�FKHODWLRQ�WKHUDS\�� ,QGLDQ�-�0HG�

5HV���������������� 

*UHHQH� 6�/�� 'DUJDQ� 3�� -RQHV� /�$� ������� $FXWH� 3RLVRQLQJ��

8QGHUVWDQGLQJ������RI�FDVHV�LQ�1XWVKHOO��3RVWJUDG�0HG�-���������

������ 



��� 

 

 

+DOO�$ODQ�+��6DLHUV�-DQH��%DXG�)HGHULF��������:KLFK�F\DQLGH�DQWLGRWH"��

&ULW�5HY�7R[LFRO��������������� 

+DUWXQJ�7KRPDV��9OLHW�(UZLQ�9DQ�� -DZRUVND� -RDQQD��%RQLOOD�/HR��

6NLQQHU�1LJHO��7KRPDV�5XVVHOO��������6\VWHP�WR[LFRORJ\���������

��������� 

+XL�:XQ�)��+RQ�.DP�/��/HXQJ�$OH[DQGHU�.�&��������$Q�2YHUYLHZ�

RI�WKH�3HGLDWULF�7R[LGURPHV�DQG�3RLVRQLQJ�0DQDJHPHQW��&XUU�5HY�

&OLQ�([S�3KDUPDFRO���������������� 

.KOLIL�5��+DP]D�&KDIIDL�$��������+HDG�DQG�QHFN�FDQFHU�GXH�WR�KHDY\�

PHWDO�H[SRVXUH�YLD� WREDFFR�VPRNLQJ�DQG�SURIHVVLRQDO�H[SRVXUH��$�

UHYLHZ��7L[LFRO�$SSO�3KDUPDFRO�������������� 

.XPHDQ� 3XSXW�� (OLDV� 5RGULJR�� 6RHSHQR� 0XKDPDG� ������� )XQJVL�

.HGRNWHUDQ� )RUHQVLN� 3DGD� 7LQGDN� 3LGDQD� 3HPEXQXKDQ�

0HQJJXQDNDQ�=DW�%HUEDKD\D��6NULSVL��8QVUDW� 

.KDQ� )D]OXOODK�� 0RPWD]� 6DHLGHK�� 1LD]� .DPDO�� +DVVDQ� )DWLPD�

,VPDLO��������(SLJHQHWLF�PHFKDQLVPV�XQGHUO\LQJ�WKH�WR[LF�HIIHFWV�

DVVRFLDWHG�ZLWK�DUVHQLF�H[SRVXUH�DQG�WKH�GHYHORSPHQW�RI�GLDEHWHV��

)RRG�&KHP�7R[LFRO�� 

/DQJPDQ� -� /RUDOLH�� .DSXU�0�%KXVKDQ� ������� 7R[LFRORJ\�� WKHQ� DQG�

QRZ��&OLQ�%LRFKHP������������������ 

/HH�-X�:RRN��&KRL�+RRQ��+ZDQJ�8Q�.L��.DQJ�-X�&KDQ��.DQJ�<XH�

-DL��.LP�.ZDQJ�,,��.LP�-XQ��+ZDQ��������7R[LF�HIIHFWV�RI�OHDG�
H[SRVXUH�RQ�ELRDFFXPXODWLRQ��R[LGDWLYH�VWUHVV��QHXURWR[LFLW\��DQG�

LPPXQH�UHVSRQVH�LQ�ILVK���$�UHYLHZ��(QYLURQ�7R[LFRO�3KDUPDFRO��

��������²����� 

2OVRQ�� .HQW� ������� 3RLVRQLQJ� DQG� 'UXJ� 2YHUGRVH� IRXUWK� HGLWLRQ��

&DOLIRUQLD�3RLVRQ�&RQWURO�6\VWHP� 

2PDQ� .DWKOHHQV� ������� 3DQGXDQ� %HODMDU� .HSHUDZDWDQ� (PHUJHQVL��

7HU�$QG\�+DUWRQR��(&*��-DNDUWD� 

3RXQGHU�'�-��������)RUHQVLF�HQWRPR�WR[LFRORJ\���������������� 



��� 

 

 

5DQNLQ� ������� &DQ� (PHUJHQF\� 1XUVHV� 7ULDJH� 6NLOOV� %H� ,PSURYHG� %\�

2QOLQH� /HDUQLQJ� 5HVXOWV� 2I� $Q� ([SHULPHQW�� -RXUQDO� 2I�

(PHUJHQF\�1XUVLQJ 

5LHWMHQV�6� -��/DQJH�'�:�GH��0HXOHQEHOW� -� �������(WK\OHQH�JO\FRO� RU�
PHWKDQRO�LQWR[LFDWLRQ��ZKLFK�DQWLGRWH�VKRXOG�EH�XVHG��IRPHSUL]ROH�

RU�HWKDQRO"��1HWK�-�0HG��������������� 

6DPSXUQD� %XGL� �������0DOSUDNWHN� .HGRNWHUDQ� 3HPDKDPDQ� GDUL� 6HJL�

.HGRNWHUDQ�GDQ�+XNXP��8QLYHUVLWDV�,QGRQHVLD��-DNDUWD� 

7UDVDQGH� /�� /DQGULJDQ� 3-�� 6FKHFKWHU� &� ������� 3XEOLF� KHDOWK� DQG�
HFRQRPLF�FRQVHTXHQFHV�RI�PHWK\O�PHUFXU\�WR[LFLW\�WR�WKH�GHYHORSLQJ�

EUDLQ��(QYLURQ�+HDOWK�3HUVSHFW������������������� 

8HVDZD� <RVKLKLUR� ������� $GYHUVH� (IIHFW� 3UHGLFWLRQV� %DVHG� RQ�

&RPSXWDWLRQDO�7R[LFRORJ\�7HFKQLTXHV�DQG�/DUJH�VFDOH�'DWDEDVHV��

������������������� 

:DQJ�*DQJ��%DL�;XDQMLDR��5HQ�<LQJ��6X�<X\LQJ��+DQ�-LDQSLQJ��������
'HYHORSPHQW� RI� QXFOHRWLGH� VLJQDWXUHV� IRU� FRPPRQ� SRLVRQRXV�

RUJDQLVPV� SURYLGHV� D� QHZ� VWUDWHJ\� IRU� IRRG� SRLVRQLQJ� GLDJQRVLV��

(FRWR[LFRO�(QYLURQ�6DI���������������� 

:LOVRQ�&KULVWLQD��)UDQN��������7R[LFRORJ\�DQG�$QDO\WLFDO�&KHPLVWU\��

9HW�&OLQ�1RUWK�$P�)RRG�$QLP�3UDFW������������������ 

 

  



��� 

 

 

7(17$1*�3(18/,6 

 

'U��DSW��:DK\X�+HQGUDWL��6�6L���0�.HV��ODKLU�GL�

3DQJNDMHQH�6LGUDS� 6XODZHVL� 6HODWDQ�� SDGD� ���

)HEUXDUL�������/XOXVDQ��6��GDQ�3URIHVL�DSRWHNHU�

GL�)DNXOWDV�)DUPDVL�8QLYHUVLWDV�+DVDQXGGLQ��6��

GDQ� 6�� GL� )DNXOWDV� .HGRNWHUDQ� 8QLYHUVLWDV�

+DVDQXGGLQ��6HMDN�WDKXQ������VDPSDL�VHNDUDQJ�

PHQMDODQL�SURIHVL� VHEDJDL� VWDI�SHQJDMDU� EDJLDQ�

)DUPDNRORJL� GDQ� )DUPDVL� .OLQLN� 8QLYHUVLWDV�

$OPDULVDK�0DGDQL��H[�67,)$�0DNDVVDU����0DWDNXOLDK�\DQJ�GLDPSX��

)DUPDNRWHUDSL�� ,PXQRORJL�� 3DWRORJL�� )DUPDNRORJL� 0ROHNXOHU��

)DUPDNRJHQHWLN�)DUPDNRJHQRPLN 

 

GU�� 5R]L� $EGXOODK�� 0$56�� 6S�� ).�� ODKLU� GL�

3DGDQJ�/DZHK�����0DUHW�������GU��5R]L�WHUFDWDW�

VHEDJDL�OXOXVDQ�6����3HQGLGLNDQ�3URIHVL�'RNWHU�

)DNXOWDV� .HGRNWHUDQ� 8QLYHUVLWDV� $QGDODV�

3DGDQJ�� 6XPDWHUD� %DUDW�� GU�5R]L�

PHQ\HOHVDLNDQ� SHQGLGLNDQ� 0DJLVWHU�

$GPLQLVWUDVL� 5XPDK� 6DNLW� GL� 8QLYHUVLWDV�

5HVSDWL� ,QGRQHVLD� SDGD� WDKXQ� ������ GDQ�

SHQGLGLNDQ� VSHVLDOLV� )DUPDNRORJL� .OLQLN� SDGD� DZDO� WDKXQ� ������

GU�5R]L�PHUXSDNDQ� DQDN� NHOLPD� GDUL� %DSDN� -DPXDU�.KDWLE�0DMR�

(QGDK�GDQ�,EX�-DVPDQLGDU��GDQ�WHODK�PHQLNDK�GDQ�PHPLOLNL���RUDQJ�

DQDN� EHUVDPD� GU�� )LND� 7UL� $QJJUDLQL�� 0�6F�� 3K'�� GU�� 5R]L�

PHUXSDNDQ� 6WDII3HQJDMDU� GL� 'HSDUWHPHQ� )DUPDNRORJL� GDQ�

7HUDSHXWLND� 8QLYHUVLWDV� $QGDODV�� GU�� 5R]L� SHUQDK� PHQXOLV� ERRN�

FKDSWHU�QDVLRQDO�GHQJDQ�WRSLN��3HUKLWXQJDQ�'RVLV���3HQHOLWLDQ�GU��

5R]L�WHUNDLW�DQDOLVLV�HYDOXDVL�NXDOLWDWLI�GDQ�NXDQWLWDWLI�SHQJJXQDDQ�

DQWLELRWLN�HPSLULV�GL�UXDQJ�UDZDW�LQWHQVLI�56&0� 

 

  



��� 

 

 

GU��/LJDQGD�(QGR�0DKDWD��0�%LRPHG�� ODKLU�

GL� 3DGDQJ�� SDGD� �� -DQXDUL� ������ ,D� WHUFDWDW�

VHEDJDL� 'RVHQ� WHWDS� GL� 'HSDUWHPHQ�

)DUPDNRORJL� GDQ� 7HUDSHXWLND� )DNXOWDV�

.HGRNWHUDQ� 8QLYHUVLWDV� $QGDODV�� :DQLWD�

\DQJ�NHUDS�GLVDSD�/LJDQ�LQL�DGDODK�LVWUL�GDUL�

GU�� 0RKG� /XWKIL� %�� 6S$� GDQ� DQDN� GDUL�

3URI�'U�,U�+HUPDQVDK�� 0�6F� �D\DK�� GDQ� ,U��

1RUD� (QGR� 0DKDWD�� 0�6F� �LEX��� 6HEDJDL� GRVHQ� GL� ELGDQJ�

IDUPDNRORJL� GDQ� 7HUDSHXWLN�� EHOLDX� DNWLI� GDODP� PHODNXNDQ�

SHQHOLWLDQ�PHQJHQDL�REDW�WDQDPDQ�KHUEDO� 

 

$QGL��1XU��,OPL��$GULDQD���6�)DUP���0�)DUP��

/DKLU�GL�%XOXNXPED�� � �SDGD� � ��� � �6HSWHPEHU�

������ 3HQXOLV� PHUXSDNDQ� GRVHQ� -XUXVDQ�

)DUPDVL� )DNXOWDV� 0DWHPDWLND� 'DQ� ,OPX�

3HQJHWDKXDQ� $ODP� 8QLYHUVLWDV� 3DQFDVDNWL�

0DNDVVDU��3HQXOLV�0HQHPSXK�SHQGLGLNDQ�6��

)DUPDVL�GL�8QLYHUVLWDV�3DQFDVDNWL�0DNDVVDU�

������������ .HPXGLDQ� SHQXOLV� PHODQMXWNDQ�

3HQGLGLNDQ�6��GL�)DNXOWDV�)DUPDVL�8QLYHUVLWDV�6HWLD�%XGL�6XUDNDUWD�

GDODP�ELGDQJ�)DUPDVL�6DLQV��������������3HQXOLV�VDDW�LQL�PHQMDEDW�

VHEDJDL� NHSDOD� /DERUDWRULXP� IDUPDVHWLND� 8QLYHUVLWDV� 3DQFDVDNWL�

0DNDVVDU� 

 

(QGDK� 1XUURKZLQWD� 'MXZDUQR��0�6F��DSW��

ODKLU� GL� *RURQWDOR�� SDGD� �� 0DUHW� ������ ,D�

WHUFDWDW� VHEDJDL� OXOXVDQ� 6�� )DUPDVL�

8QLYHUVLWDV�,VODP�,QGRQHVLD�SDGD�WDKXQ������

GDQ�SURJUDP�SDVFD� VDUMDQD� LOPX� IDUPDVL�GL�

WDKXQ� ����� GL� 8QLYHUVLWDV� *DGMDK� 0DGD�

�:DQLWD�\DQJ�NHUDS�GLVDSD�(QGDK�LQL�DGDODK�

,EX� GDUL�+HOLD� 6DOVDELOD� 7DXSLN� GDQ�0L]DQ��

+DQLI��7DXSLN�(QGDK�DGDODK�GRVHQ�GL�MXUXVDQ�)DUPDVL�8QLYHUVLWDV�

1HJHUL� *RURQWDOR� EHUVDPD� VXDPL� \DQJ� MXJD� EHUSURIHVL� VHEDJDL�

VHRUDQJ�GRVHQ�EHUQDPD�EDSDN�0XKDPPDG�7DXSLN��6�)DUP��0�6F� 



��� 

 

 

DSW�� 'HQL� 6HWLDZDQ�� 0�&OLQ�3KDUP�� ODKLU� GL�

%DWXOLFLQ�� SDGD� �� 'HVHPEHU� ������ ,D� WHUFDWDW�

VHEDJDL�OXOXVDQ�8QLYHUVLWDV�*DGMDK�0DGD��3ULD�

\DQJ�NHUDS�GLVDSD�'HQL� LQL� DGDODK� DQDN�GDUL�

SDVDQJDQ�0DUKDQL�$VSXO��D\DK��GDQ�6XJLDWQL�

�LEX��� 'HQL� 6HWLDZDQ� WHODK� WHUFDWDW� VHEDJDL�

VDODK� VDWX� GRVHQ� GL� 3URJUDP� 6WXGL� )DUPDVL�

)0,3$� 8QLYHUVLWDV� /DPEXQJ� 0DQJNXUDW�� ,D�

WHODK� PHQXOLV� EHEHUDSD� EXNX� GDODP� ,OPX� )DUPDVL� GDQ�

PHPSXEOLNDVLNDQ� EHEHUDSD� MXUQDO� SHQHOLWLDQ� \DQJ� EHUNDLWDQ�

GHQJDQ�REDW�REDWDQ� 

 

DSW�� %HVVH� +DUGLDQWL�� 0�3KDUP�6F��� 3K�'��

ODKLU�GL�.DE�:DMR��SDGD����)HEUXDUL������,D�

WHUFDWDW�VHEDJDL� OXOXVDQ�6��GDQ�$SRWHNHU�GL�

8QLYHUVLWDV� +DVDQXGGLQ� NHPXGLDQ�

PHODQMXWNDQ� 3HQGLGLNDQ� 6�� GL� 8QLYHUVLWDV�

7R\DPD�� ,QVWLWXWH�1DWXUDO�0HGLFLQH� ELGDQJ�

3DWKRJHQLF� %LRFKHPLVWU\�� GHQJDQ� %HDVLVZD�

GDUL� 3HPHULQWDK� ,QGRQHVLD� \DLWX�

%/1�%HDVLVZD�/XDU�1HJHUL�� VHODQMXWQ\D��%HUKDVLO�PHUDPSXQJNDQ�

6��PHODOXL�SURJUDP�E\�UHVHDUFK�GHQJDQ�%HDVLVZD�\DQJ�GLEHULNDQ�

ROHK� �-DSDQ� 6RFLHW\� RI� WKH� 3URPRWLQJ� � RI� 6FLHQFH�� -636� SURJUDP�

5203$.8�GL�ELGDQJ�%LRORJL�&DQFHU�GDQ�,PXQRORJL��:DQLWD�\DQJ�

NHUDS� GLVDSD� %HVVH� LQL� DGDODK� � EXNDQODK� RUDQJ� EDUX� GL� GXQLD�

DNDGHPLN��%HVVH�EHUJDEXQJ�VHEDJDL�VDODK�VHRUDQJ�'RVHQ�GL�6HNRODK�

7LQJJL� ,OPX� )DUPDVL� 0DNDVVDU�67,)$�� VHMDN� ����� GDQ� SDGD� VDDW�

PHQXOLV� EXNX� LQL� %HVVH� 0HQMDEDW� VHEDJDL� VDODK� VHRUDQJ� :DNLO�

5HNWRU� %LGDQJ� 5HVHDUFK�� ,QQRYDVL� GDQ� .RODERUDVL� 8QLYHUVLWDV�

$OPDULVDK�0DGDQL�0DNDVVDU��\DQJ�WHODK�EHUXEDK�VWDWXV�GDUL�67,)$�

0DNDVVDU� 

  



��� 

 

 

DSW�� 0XK�� $]ZDU� $5�� 6�6L��� 0�6L��� ODKLU� GL�

0DNDVVDU�� �� 'HVHPEHU� ������ 3HQXOLV�

PHUXSDNDQ� DOXPQL� )DNXOWDV� )DUPDVL��

8QLYHUVLWDV� +DVDQXGGLQ�� 6DDW� LQL�� EHOLDX��

PHQMDGL� GRVHQ� GL� 8QLYHUVLWDV� 7DGXODNR��

WHSDWQ\D� GRVHQ� GL� -XUXVDQ� )DUPDVL�� )DNXOWDV�

0,3$�VHMDN�WDKXQ�������0XK��$]ZDU�$5�VDDW�

LQL�VHGDQJ�PHODNXNDQ�SHQJHPEDQJDQ�ULVHW�GL�

ELGDQJ� ELRORJL� GDQ� SHQJHPEDQJDQ� 2EDW�

+HUEDO� ,QGRQHVLD�� 'L� 7DKXQ� ������ EHOLDX� WHUFDWDW� VHEDJDL� WLP�

5,672-$��5LVHW�7XPEXKDQ�2EDW�GDQ�-DPX��\DQJ�GLVHOHQJJDUDNDQ�

ROHK�%DODL�%HVDU�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�7DQDPDQ�2EDW�GDQ�

2EDW�7UDGLVLRQDO��%%3�7227��.HPHQWHULDQ�.HVHKDWDQ�5,� 

 

'U��(OO\�8VPDQ��0�6L��DSW��GRVHQ�GL�%DJLDQ���

)DUPDNRORJL� GDQ� 7HUDSHXWLN�� )DNXOWDV�

.HGRNWHUDQ� �).��� 8QLYHUVLWDV� $QGDODV�

�8QDQG���3DGDQJ��3HQGLGLNDQ�IDUPDVL�EHOLDX�

WHPSXK� GL� )DNXOWDV� )DUPDVL� 8QDQG� GDQ�

PHQ\HOHVDLNDQ� VWXGLQ\D� SDGD� WDKXQ� ������

PHODQMXWNDQ�VWXGL��6���0DJLVWHU��)DUPDVL��GL�

8QLYHUVLWDV�$LUODQJJD��GDQ�OXOXV��SDGD�WDKXQ�

������0LQDW�GDQ�NHLQJLQDQ�EHOLDX�VHPDNLQ�� � � � �WLQJJL� � � � � �WHUKDGDS������

GXQLD�SHQGLGLNDQ�GHQJDQ�PHODQMXWNDQ�VWXGL��6���,OPX�%LRPHGLN�GL�

).�8QDQG��3DGDQJ�� � �6HWHODK�PHQ\HOHVDLNDQ�VWXGL�EHOLDX�NHPEDOL�

PHQJDMDU� GL� ).� 8QDQG� GDQ� GLSHUFD\DL� VHEDJDL� .HSDOD� %DJLDQ�

)DUPDNRORJL�GDQ�7HUDSHXWLN�WDKXQ�������������GDQ������������� 

 

DSW��<X\XQ�6UL�:DK\XQL��6�6L���0�6L��/DKLU�

GL� 8MXQJ� 3DQGDQJ�� 6XODZHVL� 6HODWDQ� SDGD�

WDKXQ�������PHQMDODQL�PDVD�VWXGL�6'�VDPSDL�

60$� GL� NRWD� 0DNDVVDU�� 3DGD� WDKXQ� �����

OXOXV� � SHQGLGLNDQ� 6�� -XUXVDQ� )DUPDVL�

8QLYHUVLWDV� +DVDQXGGLQ� 0DNDVVDU�� GDQ�

PHODQMXWNDQ�3HQGLGLNDQ�3URIHVL�$SRWHNHU�GL�

8QLYHUVLWDV� +DVDQXGGLQ� 0DNDVVDU� OXOXVDQ�



��� 

 

 

WDKXQ�������0HODQMXWNDQ�3HQGLGLNDQ�6��GL�8QLYHUVLWDV�+DVDQXGGLQ�

0DNDVVDU� GDQ�PHQMDGL� OXOXVDQ�0DJLVWHU� 6DLQV� SDGD� WDKXQ� � ������

3HUQDK� EHNHUMD� VHEDJDL� $SRWHNHU� 3HQDQJJXQJ� -DZDE� 3%)� GDQ�

$SRWHNHU�3HQJHOROD�$SRWHN�SDGD�WDKXQ������������VHEDJDL�GRVHQ�GL�

$NDGHPL�)DUPDVL�<DPDVL�0DNDVVDU�VHMDN�WDKXQ������VDPSDL�-XQL�

������'RVHQ�)DUPDVL�8QLYHUVLWDV�0XKDPPDGL\DK�0DNDVVDU�WDKXQ�

����� 

 

GU�5DX]D� 6XNPD� 5LWD�� 3K�'�� � PHUXSDNDQ�

GRVHQ�WHWDS�'HSDUWHPHQ�%LRNLPLD��)DNXOWDV�

.HGRNWHUDQ�� �8QLYHUVLWDV� $QGDODV�� 3DGDQJ��

6XPDWHUD� %DUDW�� � 3HQXOLV� PHUXSDNDQ� DQDN�

GDUL� SDVDQJDQ� $VUL]DO� -DUDW� �D\DK�� GDQ�

<XUQLWD�� $PG�.HE� �,EX��� 6HWHODK� WDPDW�

'RNWHU� 8PXP� GL� )DNXOWDV� .HGRNWHUDQ�

8QLYHUVLWDV� $QGDODV�� �������� SHQXOLV�

PHODQMXWNDQ� 6�� ELGDQJ� 0HGLFLQH� GL� -LFKL�

0HGLFDO� 8QLYHUVLW\�� -HSDQJ� ������ VDPSDL� ������� 3HQXOLV� DNWLI�

PHQXOLV� EXNX� GDQ� DUWLNHO� GL� EHUEDJDL� MXUQDO� QDVLRQDO� GDQ�

LQWHUQDVLRQDO� 

 

GU�� )LND� 7UL� $QJJUDLQL��0�6F�� 3K'� ODKLU� GL�

-DNDUWD��SDGD�WDQJJDO����1RYHPEHU�������GU��

)LND� WHUFDWDW� VHEDJDL� OXOXVDQ� 6��3URIHVL�

'RNWHU� )DNXOWDV� .HGRNWHUDQ8QLYHUVLWDV�

*DGMDK� 0DGD� <RJ\DNDUWDSDGD� WDKXQ� �����

GDQ�PHODQMXWNDQ�SURJUDP�0DJLVWHU� �0�6F� LQ�

3K\VLRORJ\��VHUWD'RNWRUDO��3K�'�LQ�3K\VLRORJ\��

GL� 'HSDUWPHQW� RI� 3K\VLRORJ\�� :D\QH� 6WDWH�
8QLYHUVLW\�� 8QLWHG� 6WDWHV� RI� $PHULFD� ������

������GU�� )LND� PHUXSDNDQ� VWDI� SHQJDMDU� GL� 'HSDUWHPHQ� )LVLRORJL�

)DNXOWDV�.HGRNWHUDQ�8QLYHUVLWDV�$QGDODV��3DGDQJ��6XPDWHUD�%DUDW��

,QGRQHVLD�VHMDN�WDKXQ������ 

  



��� 

 

 

%DKDUXGGLQ� <XVXI� +DELE\� +DUDKDS�� 6�3G��

0�6L��ODKLU�GL�7DQMXQJEDODL��SDGD���$SULO�������

,D� WHUFDWDW� VHEDJDL� 6DUMDQD� 3HQGLGLNDQ�.LPLD�

GL�8QLYHUVLWDV�1HJHUL�0HGDQ�WDKXQ������GDQ�

PHQMDGL�OXOXVDQ�0DJLVWHU�%LRNLPLD�GL�,QVWLWXW�

3HUWDQLDQ� %RJRU� WDKXQ� ������ ,D� DGDODK� DQDN�

GDUL� SDVDQJDQ� 6D·GDQL� +DUDKDS� �D\DK�� GDQ�

.KRLULDK� 3DQMDLWDQ� �LEX��� $QDN� NH��� GDUL� ��

EHUVDXGDUD�� 3HQXOLV�PHUXSDNDQ� VHRUDQJ�GRVHQ� NLPLD� GL� SURJUDP�

VWXGL�7HNQLN�3HQGLQJLQ�GDQ�7DWD�8GDUD�GL�3ROLWHNQLN�7DQMXQJEDODL� 

 

DSW�� =DPKDULUD� 0XVOLP�� 0�)DUP� ODKLU� GL�

3DGDQJ�� 6XPDWHUD� %DUDW� SDGD� �� 'HVHPEHU�

������ ,D� WHUFDWDW� VHEDJDL� OXOXVDQ� 0DJLVWHU�

)DUPDVL� .OLQLV� 8QLYHUVLWDV� $QGDODV� SDGD�

WDKXQ� ������ 6DDW� LQL� EHUWXJDV� VHEDJDL� 'RVHQ�

�$61�� GL� 3URGL� 'LSORPD� 7LJD� 3ROWHNNHV�

.HPHQNHV� %HQJNXOX� GDUL� WDKXQ� ������ 3ULD�

\DQJ� NHUDS� GLVDSD� =DP� LQL� PHQGDODPL� LOPX�

)DUPDNRORJL� .OLQLV�� %HEHUDSD� SXEOLNDVLQ\D�

VXGDK� WHUELW� GL� MXUQDO� WHULQGHNV� 6FRSXV� GDQ� WHUDNUHGLWDVL� 6LQWD��

6HODLQ�DNWLI�PHQJDMDU�� LD�VDDW� LQL� MXJD�GLDPDQDKNDQ�VHEDJDL�.HWXD�

.RPLVL� (WLN� 3HQHOLWLDQ� .HVHKDWDQ� 3ROWHNNHV� .HPHQNHV� %HQJNXOX�

GDUL�WDKXQ������ 

 

$EEDV�0DKPXG��6�6L��DSW���0�.HV�� ODKLU�GL�

8MXQJ� 3DQGDQJ�� SDGD� ��� � -DQXDUL� ������ ,D�

WHUFDWDW�VHEDJDL�OXOXVDQ�6DUMDQD�)DUPDVL�GDQ�

3URIHVL�$SRWHNHU�GL�8QLYHUVLWDV�+DVDQXGGLQ�

�81+$6��� 0DJLVWHU� �6���� GL� ELGDQJ�

%LRPHGLN� MXJD� GDUL� 3URJUDP� 3DVFDVDUMDQD�

8QLYHUVLWDV� +DVDQXGGLQ�� 3ULD� \DQJ� NHUDS�

GLVDSD�$EEDV�LQL�DGDODK�DQDN�GDUL�SDVDQJDQ�

+��0DKPXG��D\DK��GDQ�+M��+DVQDK��LEX���$EEDV�0DKPXG�EHNHUMD�

VHEDJDL�'RVHQ�GL�-XUXVDQ�.HELGDQDQ�3ROWHNNHV�.HPHQNHV�0DPXMX� 

  



��� 

 

 

GU�� /LQJJRP� .XUQLDW\�� 6S�).�� /DKLU� GL�

%DQGXQJ��SDGD�WDQJJDO�����-XOL�������'RVHQ�

GL� ).� 8.,� VHMDN� WDKXQ� ������ � .HWXD� 7LP�

335$�GDQ�.)7�GL�56�6ZDVWD�GL�-DZD�%DUDW��

/XOXVDQ� GRNWHU� �6��� ).� 8.,�� /XOXVDQ�

6SHVLDOLV�)DUPDNRORJL�.OLQLN��6S��).��).�8,��

$QDN�GDUL�SDVDQJDQ�'UV��3DUWRJL�/��7RELQJ�

�$\DK�$OP�� GDQ� 6MDKZLQDU� $UEDLQ� �,EX��

$OP��� 5RQ\� 6DUDJLK� �6XDPL�� $OP��� GDQ� PHPLOLNL� �� DQDN�� $NWLI�

EHUSDUWLVLSDVL� GDODP� NHJLDWDQ� VRVLDO� GL� ELGDQJ� NHVHKDWDQ� GL�

OLQJNXQJDQ�JHUHMD�GDQ�PDV\DUDNDW� 

 

DSW��)LND�1X]XO�5DPDGKDQL��0�6F�/DKLU�GL�

0DQRNZDUL�� SDGD� �� $SULO� ������ 3HQXOLV�

PHUXSDNDQ�GRVHQ�-XUXVDQ�)DUPDVL�)DNXOWDV�

2ODKUDJD�GDQ�.HVHKDWDQ�8QLYHUVLWDV�1HJHUL�

*RURQWDOR��3HQXOLV�PHQHPSXK�SHQGLGLNDQ�

6��� GL� 8QLYHUVLWDV� $KPDG� 'DKODQ�

<RJ\DNDUWD� ������������ VHUWD� PHQJDPELO�

SURJUDP� GRXEOH� GHJUHH� XQWXN� SURJUDP�

3URIHVL� $SRWHNHU� GDQ� 0DJLVWHU� )DUPDVL� ������� ������ SDGD�

XQLYHUVLWDV� \DQJ� VDPD�� 3HQXOLV� WHUGDIWDU� VHEDJDL� DQJJRWD� ,NDWDQ�

$SRWHNHU�,QGRQHVLD�VHMDN�WDKXQ������ 

 

'U�� DSW��1XU�5DVGLDQDK�� 6�6L��0�6L�� ODKLU� GL�

8MXQJ� 3DQGDQJ�� � SDGD� ��� 0HL� ������ 1XU�

WHUFDWDW�VHEDJDL�GRVHQ�SDGD�-XUXVDQ�)DUPDVL�

8QLYHUVLWDV�1HJHUL�*RURQWDOR��1XU�PHQHNXQL�

ELGDQJ� ,OPX� )DUPDVL� NKXVXVQ\D� )DUPDVL�

.OLQLN�GDQ�.RPXQLWDV� 

 

 

  



��� 

 

 

-XOL\DQW\� $NXED�� 0�6F�� DSW�� ODKLU� GL�

*RURQWDOR��SDGD�WDQJJDO����MXOL�������3HQXOLV�

DGDODK� GRVHQ� WHWDS� SDGD� -XUXVDQ� )DUPDVL�

)DNXOWDV�2ODKUDJD�GDQ�.HVHKDWDQ�8QLYHUVLWDV�

1HJHUL� *RURQWDOR�� 0HQ\HOHVDLNDQ�

SHQGLGLNDQ� 6�� SDGD� -XUXVDQ� )DUPDVL�

8QLYHUVLWDV� 0XVOLP� ,QGRQHVLD� GDQ��

PHODQMXWNDQ� 6�� SDGD� -XUXVDQ� )DUPDVL� 3DVFDVDUMDQD� 8QLYHUVLWDV�

$KPDG�'DKODQ�<RJ\DNDUWD� 


