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.RQWDPLQDQ�ORJDP�EHUDW�GL�WDQDK�PHUXSDNDQ�VDODK�VDWX�PDVDODK�OLQJNXQJDQ�XWDPD��\DQJ�PHQLPEXONDQ�ULVLNR�EDJL�
NHVHKDWDQ� PDQXVLD� GDQ� HNRVLVWHP�� ,QGXVWUL� SHUWDPEDQJDQ� EHUNRQWULEXVL� VDQJDW� EHVDU� WHUKDGDS� ORJDP� EHUDW� \DQJ�
PHQFHPDUL� WDQDK� VHKLQJJD� SHUOX� SHQJHORODDQ� OLQJNXQJDQ� XQWXN�PHUHPHGLDVL� WDQDK� WHUNRQWDPLQDVL�� 7XMXDQ� SDGD�
SHQHOLWLDQ� LQL� DGDODK�PHQJDQDOLVLV� SHQ\HUDSDQ� ORJDP� EHUDW� SDGD� DNDU� GDQ� WDMXN� WDQDPDQ� DNDU�ZDQJL��PHQJHWDKXL�
NHOHELKDQ�WDQDPDQ�DNDU�ZDQJL��GDQ�PHQJHWDKXL�IDNWRU� � IDNWRU�\DQJ�PHPSHQJDUXKL�SHQ\HUDSDQ�ORJDP�EHUDW�GDODP�
ILWRUHPHGLDVL��0HWRGH� SHQHOLWLDQ� LQL� GHQJDQ�PHODNXNDQ�NRPSDUDVL� SDGD� EHEHUDSD� OLWHUDWXU�� 6HEDJLDQ� EHVDU� ORJDP�
WHUDNXPXODVL� OHELK� EHVDU� GL� DNDU� GLEDQGLQJNDQ�GHQJDQ� WDMXN� WDQDPDQ��7HNQRORJL� ILWRUHPHGLDVL� ROHK� WDQDPDQ� DNDU�
ZDQJL�PHPLOLNL� NHOHELKDQ� WHUJDQWXQJ�GHQJDQ�SHUODNXDQ� \DQJ�GLWHUDSNDQ��)DNWRU� \DQJ�PHPSHQJDUXKL� SHQ\HUDSDQ�
ORJDP� EHUDW� SDGD� WDQDPDQ� VHSHUWL� IDNWRU� LQWHUQDO� �VLIDW WXPEXKDQ�� NDUDNWHULVWLN� WDQDK� WHUNRQWDPLQDVL�� MHQLV�PHGLD�
WDPEDKDQ��GDQ�IDNWRU�HNVWHUQDO��VXKX��NHOHPEDEDQ��GDQ�VHUDQJDQ�VHUDQJJD��

.DWD�NXQFL��/RJDP�%HUDW��7DQDK�7HUNRQWDPLQDVL��)LWRUHPHGLDVL��9HWLYHULD�]L]DQLRLGHV

$%675$&7

+HDY\�PHWDO�FRQWDPLQDQWV�LQ�VRLO�DUH�RQH�RI�WKH�PDMRU�HQYLURQPHQWDO�SUREOHPV��ZKLFK�SRVH�ULVNV�WR�KXPDQ�KHDOWK�
DQG� HFRV\VWHPV�� 7KH�PLQLQJ� LQGXVWU\� FRQWULEXWHV� JUHDWO\� WR� KHDY\�PHWDOV� WKDW� SROOXWH� WKH� VRLO�� VR� HQYLURQPHQWDO�
PDQDJHPHQW� LV� QHHGHG� WR� UHPHGLDWH� FRQWDPLQDWHG� VRLO�� 7KH� DLPV� RI� WKLV� VWXG\�ZHUH� WR� DQDO\]H� WKH� DEVRUSWLRQ� RI�
KHDY\�PHWDOV�LQ�WKH�URRWV�DQG�VKRRWV�RI�YHWLYHU�SODQWV��WR�ILQG�RXW�WKH�DGYDQWDJHV�RI�YHWLYHU�SODQWV��DQG�WR�GHWHUPLQH�
WKH� IDFWRUV� WKDW� LQIOXHQFH� WKH� DEVRUSWLRQ� RI� KHDY\�PHWDOV� LQ� SK\WRUHPHGLDWLRQ�� 7KLV� UHVHDUFK�PHWKRG� E\� GRLQJ� D�
FRPSDULVRQ� RQ� VRPH� OLWHUDWXUH�� 0RVW� RI� WKH� PHWDO� DFFXPXODWHV� PRUH� LQ� WKH� URRWV� WKDQ� LQ� WKH� VKRRWV� RI� SODQW��
3K\WRUHPHGLDWLRQ�WHFKQRORJ\�E\�YHWLYHU�KDV�DGYDQWDJHV�GHSHQGLQJ�RQ�WKH�WUHDWPHQW�DSSOLHG��)DFWRUV�WKDW�DIIHFW�WKH�
DEVRUSWLRQ�RI�KHDY\�PHWDOV�LQ�SODQWV�VXFK�DV�LQWHUQDO�IDFWRUV��SODQW�SURSHUWLHV��FKDUDFWHULVWLFV�RI�FRQWDPLQDWHG�VRLO��
W\SHV�RI�DGGLWLRQDO�PHGLD��DQG�H[WHUQDO�IDFWRUV��WHPSHUDWXUH��KXPLGLW\��DQG�LQVHFW�DWWDFN��

.H\ZRUGV��+HDY\�0HWDOV��&RQWDPLQDWHG�6RLO��3K\WRUHPHGLDWLRQ��9HWLYHULD�]L]DQLRLGHV

3(1'$+8/8$1

.RQWDPLQDQ� ORJDP� EHUDW� GL� WDQDK� PHUXSDNDQ� VDODK�
VDWX� PDVDODK� OLQJNXQJDQ� XWDPD�� \DQJ� PHQLPEXONDQ�
ULVLNR�EDJL�NHVHKDWDQ�PDQXVLD�GDQ�HNRVLVWHP��,QGXVWUL�
SHUWDPEDQJDQ� EHUNRQWULEXVL� VDQJDW� EHVDU� WHUKDGDS�
ORJDP� EHUDW� \DQJ� PHQFHPDUL� WDQDK� �:DVLQR� GNN��
������� /RJDP� EHUDW� \DQJ� SDOLQJ� XPXP� GLWHPXNDQ�
SDGD� WDQDK� \DQJ� WHUNRQWDPLQDVL� DGDODK� WLPEDO� �3E���
NURPLXP� �&U��� DUVHQLN� �$V��� VHQJ� �=Q��� NDGPLXP�
�&G��� WHPEDJD� �&X��� PHUNXUL� �+J��� GDQ� QLNHO� �1L���
6HKLQJJD� SHUOX� SHQJHORODDQ� OLQJNXQJDQ� XQWXN�
PHUHPHGLDVL� WDQDK� WHUNRQWDPLQDVL�� 6HULQJNDOL�
WHNQRORJL� \DQJ� EDLN� GDODP� UHPHGLDVL� WDQDK�
WHUNRQWDPLQDVL�FXNXS�PDKDO�

)LWRUHPHGLDVL� PHUXSDNDQ� PHWRGH� \DQJ� PHQMDQMLNDQ�
XQWXN� PHQJKLODQJNDQ� ORJDP� EHUDW� NDUHQD� ELD\D�
UHQGDK��HIHNWLI�GDQ�UDPDK� OLQJNXQJDQ��&KLQWDQL�GNN��
������� %DQ\DN� WXPEXKDQ� GHQJDQ� ELRPDVVD� WLQJJL�

WHODK� GLJXQDNDQ� GDODP� VWXGL� ILWRUHPHGLDVL�� $NDQ�
WHWDSL� NHEDQ\DNDQ� GDUL� WDQDPDQ� \DQJ� GLJXQDNDQ�
GDODP� ILWRUHPHGLDVL� PHPLOLNL� VLVWHP� SHUDNDUDQ� GL�
ODSLVDQ�DWDV�WDQDK���� ���FP�GDQ�VDQJDW�VHGLNLW�VLVWHP�
DNDU� \DQJ� GDSDW� PHQHPEXV� NH� ODSLVDQ� WDQDK� \DQJ�
OHELK�GDODP��2OHK�NDUHQD�LWX�DNDU�WDQDPDQ�WLGDN�ELVD�
PHQ\HUDS� ORJDP� EHUDW� \DQJ� PXQJNLQ� WHODK� ODUXW�
GDODP�SURILO�WDQDK�

7DQDPDQ�$NDU�:DQJL �9HWLYHULD� ]L]DQLRLGHV� DGDODK
WDQDPDQ�\DQJ�PHPLOLNL�WLQJJL����� ��P� GDQ�PHPLOLNL�
SHUWXPEXKDQ� FHSDW�� GHQJDQ� VLVWHP� SHUDNDUDQ� \DQJ�
SDQMDQJ� ��� � �� P�� \DQJ� GDSDW� PHQHPEXV� ODSLVDQ�
WDQDK� \DQJ� OHELK� GDODP� �&KHQ� GNN�� ������� 7XMXDQ�
SDGD� SHQHOLWLDQ� LQL� DGDODK� PHQJDQDOLVLV� SHQ\HUDSDQ�
ORJDP�EHUDW�SDGD�DNDU�GDQ�WDMXN�WDQDPDQ�DNDU�ZDQJL
GDUL� EHEHUDSD� SHQHOLWLDQ� WHUGDKXOX�� PHQJHWDKXL�
NHOHELKDQ�GDUL� WDQDPDQ�DNDU�ZDQJL GDUL� KDVLO� UHYLHZ�
SHQHOLWLDQ� WHUGDKXOX�� GDQ�PHQJHWDKXL� IDNWRU� � IDNWRU�



\DQJ� PHPSHQJDUXKL� SHQ\HUDSDQ� ORJDP� EHUDW� GDODP�
ILWRUHPHGLDVL GDUL� KDVLO� VWXGL� OLWHUDWXU� SHQHOLWLDQ�
WHUGDKXOX�

0(72'(

7DKDSDQ� SHQHOLWLDQ� GLPXODL� GHQJDQ� VWXGL� OLWHUDWXU�
EDLN� GDODP� MXUQDO� QDVLRQDO�� PDXSXQ� LQWHUQDVLRQDO��
GHQJDQ� PHQJDQDOLVLV� VHWLDS� SHUODNXDQ� GDODP�
SHQHUDSDQ� PHWRGH� ILWRUHPLGLDVL� \DQJ� PHOLSXWL��
NDUDNWHULVWLN�WDQDK��PHGLD�WDPEDKDQ�\DQJ�GLJXQDNDQ��
GDQ� NRQVHQWUDVL� ORJDP� \DQJ� WHUDNXPXODVL� SDGD� DNDU�
GDQ�WDMXN�WDQDPDQ�DNDU�ZDQJL��NHPXGLDQ�GLODQMXWNDQ�
PHQJLGHQWLILNDVL� NHOHELKDQ� GDQ� NHNXUDQJDQ� WDQDPDQ�
DNDU� ZDQJL� VHUWD� PHQJDQDOLVLV� IDNWRU� � IDNWRU� \DQJ�
PHPSHQJDUXKL� SHQ\HUDSDQ� ORJDP� EHUDW� SDGD�
WDQDPDQ� DNDU� ZDQJL�� 'LDJUDP� DOLU� SHQHOLWLDQ� GDSDW�
GLOLKDW�SDGD�JDPEDU���

*DPEDU����'LDJUDP�DOLU�SHQHOLWLDQ

+$6,/�'$1�3(0%$+$6$1

7HNQRORJL� )LWRUHPHGLDVL� GHQJDQ� 7DQDPDQ $NDU�
:DQJL

7HNQRORJL� ILWRUHPHGLDVL� EDQ\DN� GLODNXNDQ� SDGD�
EHUEDJDL� MHQLV� WDQDK� WHUNRQWDPLQDVL� ORJDP� EHUDW��
GHQJDQ� GLNRPELQDVLNDQ� EHEHUDSD� PHGLD� WDPEDKDQ�
VHSHUWL� NRPSRV�� ELRFKDU�� ('7$�� IHUURVXOIDW� GDQ�
ODLQQ\D�GDODP�PHQLQJNDWNDQ�SHQ\HUDSDQ�ORJDP�EHUDW�
SDGD� WDQDPDQ�� 3DGD� SHQHOLWLDQ� LQL� GLODNXNDQ� UHYLHZ�
GDUL�EHEHUDSD�VXPEHU�XQWXN�PHQJHWDKXL� ORJDP�EHUDW�
\DQJ�GDSDW�WHUDNXPXODVL�SDGD�DNDU�GDQ�WDMXN�WDQDPDQ�
DNDU� ZDQJL�� +DVLO� UHYLHZ� PHQXQMXNNDQ� EDKZD�
NRQVHQWUDVL� ORJDP� EHUDW� SDGD� WDQDK� WHUNRQWDPLQDVL�
PHPSHQJDUXKL� EHVDU� NHFLOQ\D� SHQ\HUDSDQ� ORJDP�
SDGD� WDQDPDQ�� 6HEDJLDQ� EHVDU� ORJDP� WHUDNXPXODVL�
OHELK� EHVDU� GL� DNDU� GLEDQGLQJNDQ� GHQJDQ� WDMXN�
WDQDPDQ�� 3DGD� SHQHOLWLDQ� \DQJ� GLODNXNDQ� 3XWUD� GNN��
����� GHQJDQ� SHQDPEDKDQ� ('7$� GDQ� NRPSRV�

PHQXQMXNNDQ� EDKZD� SHQ\HUDSDQ� +J� SDGD� DNDU�
VHEHVDU� ����� PJ�NJ� VHGDQJNDQ� SDGD� WDMXN� VHEHVDU�
���� PJ�NJ�� 3HQJDSOLNDVLDQ� PHGLD� WDPEDKDQ�
PHPEHULNDQ� SHQJDUXK� \DQJ� VLJQLILNDQ� WHUKDGDS�
SHQ\HUDSDQ� ORJDP� SDGD� WDQDPDQ�� 3DGD� SHQHOLWLDQ�
\DQJ� GLODNXNDQ� ROHK� &KHQ� GNN�� ����� PHQXQMXNNDQ�
EDKZD� SHQDPEDKDQ�PHGLD� WDPEDKDQ� ('7$� VHEHVDU�
����PPRO�NJ� GDSDW�PHQ\HUDS� ORJDP�3E� VHEHVDU� ����
PJ�NJ�SDGD�DNDU�GDQ����PJ�NJ�SDGD�WDMXN�VHGDQJNDQ�
SDGD�SHUODNXDQ�WDQSD�SHQDPEDKDQ�('7$�SHQ\HUDSDQ�
SDGD� DNDU� VHEHVDU� �����PJ�NJ� GDQ� �����PJ�NJ� SDGD�
WDMXN�� VHKLQJJD� GDSDW� GLEXNWLNDQ� EDKZD� GHQJDQ�
SHQDPEDKDQ�PHGLD�WDPEDKDQ�('7$�SDGD�SHUODNXDQ�
GDSDW�PHQLQJNDWNDQ�SHQ\HUDSDQ�ORJDP�+J�SDGD�DNDU�
GDQ� WDMXN� WDQDPDQ�� 0HQXUXW� +DP]DK� GNN�� �����
GHQJDQ� PHQDPEDKNDQ� ELRFKDU� GDQ� IHUURVXOIDW� GDSDW�
PHQ\HUDS� +J� SDGD� DNDU� VHEHVDU� ������� GDQ� SDGD�
WDMXN� VHEHVDU� ������ ��� 5HYLHZ� WHNQRORJL�
ILWRUHPHGLDVL� WDQDK� WHUNRQWDPLQDVL� ORJDP� EHUDW� ROHK�
WDQDPDQ� DNDU� ZDQJL�� GDQ� SHQDPEDKDQ� EHEHUDSD�
PHGLD� XQWXN� PHQLQJNDWNDQ� SHQ\HUDSDQ� ORJDP� EHUDW�
SDGD�WDQDK�GLVDMLNDQ�SDGD�7DEHO���

7DEHO� ��� 5HYLHZ� WHNQRORJL� ILWRUHPHGLDVL� WDQDK�
WHUNRQWDPLQDVL

.HOHELKDQ�7DQDPDQ�$NDU�:DQJL

3HQJJXQDDQ� WDQDPDQ� VHEDJDL� SHQ\HUDS� ORJDP� EHUDW�
SDGD� PHWRGH� ILWRUHPHGLDVL� EHUNHPEDQJ� FXNXS� SHVDW�
�+DP]DK� GNN�� ������� 7HNQRORJL� ILWRUHPHGLDVL�
PHPLOLNL�NHOHELKDQ�GDQ�NHNXUDQJDQ�PDVLQJ�� PDVLQJ�
WHUJDQWXQJ�GHQJDQ�SHUODNXDQ� \DQJ�GLWHUDSNDQ��6DODK�
VDWX� MHQLV� WDQDPDQ� \DQJ� GLJXQDNDQ� DGDODK� DNDU�



ZDQJL�� 3HPDQIDDWDQ� WDQDPDQ� LQL� FRFRN� XQWXN�
VWDELOLVDVL�� UHKDELOLWDVL� GDQ� UHNODPDVL� WDQDK� VXOIDW�
PDVDP� GDQ� \DQJ� WHUNRQWDPLQDVL� ORJDP� EHUDW�� 3DGD�
SHQHOLWLDQ� LQL�GLODNXNDQ�SHUDQJNXPDQ�NHOHELKDQ� GDUL�
WDQDPDQ� DNDU� ZDQJL� GDODP� ILWRUHPHGLDVL� GDUL�
SHQHOLWLDQ� � SHQHOLWLDQ� VHEHOXPQ\D�� 1DPXQ�
SHQDQJDQDQ� WDQDPDQ� DNDU�ZDQJL� VHWHODK� SHPDQHQDQ�
ILWRUHPHGLDVL� VXOLW� GLODNXNDQ� NDUHQD� ELRPDVVD�
PHQJDQGXQJ� ORJDP� EHUDW� GDQ� GDSDW� PHQLPEXONDQ�
ULVLNR� NHVHKDWDQ� MLND� WLGDN� GLWDQJDQL� GHQJDQ� EDLN�
�:DQJ� GNN�� ������� .HOHELKDQ� GDUL� WDQDPDQ� DNDU�
ZDQJL�ELVD�GLOLKDW�SDGD�7DEHO ��

7DEHO� �� .HOHELKDQ� 7DQDPDQ� $NDU� :DQJL� GDODP�
)LWRUHPHGLDVL

)DNWRU�� )DNWRU�\DQJ�0HPSHQJDUXKL�3HQ\HUDSDQ�
/RJDP�%HUDW

.HPDPSXDQ� WDQDPDQ� GDODP� PHQXUXQNDQ� NDGDU�
ORJDP� EHUDW� GLSHQJDUXKL� ROHK� EHUEDJDL� IDNWRU�
GLDQWDUDQ\D� VLVWHP� SHQDQDPDQ�� NHUDJDPDQ� WDQDPDQ��
DQDWRPLV�PRUIRORJLV� WDQDPDQ�� GDQ� VLVWHP� SHUDNDUDQ�
VHUWD� IDNWRU� � IDNWRU� OLQJNXQJDQ� ODLQQ\D�� 0HQXUXW�
ZDVLQR�GNN���������SDGD�SHQHOLWLDQQ\D�PHQXQMXNNDQ�
EDKZD�SHQLQJNDWDQ�NRQVHQWUDVL�3E�SDGD�DNDU�WDQDPDQ�
DNDU� ZDQJL� PHQLQJNDW� VHLULQJ� ODPDQ\D� ZDNWX�
SHUODNXDQ� \DLWX� GDUL� ����� PJ�NJ� PHQMDGL� ������
PJ�NJ�� SHPEHULDQ� SXSXN�GDQ� ELRFKDU� DNDQ� EHUSHUDQ�
VHEDJDL� VXPEHU� DVDP� RUJDQLN� \DQJ� PDPSX�
PHQJRQWURO� NHODUXWDQ� ORJDP� GDODP� WDQDK� DWDXSXQ�
EHUSHUDQ�VHEDJDL�VXPEHU�KDUD�EDJL�WDQDPDQ��+DP]DK�
GNN�� ������� %DQ\DN� IDNWRU� \DQJ� PHPSHQJDUXKL�
SHQ\HUDSDQ� ORJDP�EHUDW�SDGD� WDQDPDQ�VHSHUWL� IDNWRU�
LQWHUQDO� �VLIDW� WXPEXKDQ�� NDUDNWHULVWLN� WDQDK�
WHUNRQWDPLQDVL�� MHQLV� PHGLD� WDPEDKDQ�� GDQ� IDNWRU�
HNVWHUQDO��VXKX��NHOHPEDEDQ��GDQ�VHUDQJDQ�VHUDQJJD���
7DEHO� �� PHQXQMXNNDQ� IDNWRU� � IDNWRU� \DQJ�
PHPSHQJDUXKL�SHQ\HUDSDQ�ORJDP�SDGD�WDQDPDQ�

7DEHO� ��� )DNWRU� � )DNWRU� \DQJ� 0HPSHQJDUXKL�
3HQ\HUDSDQ�/RJDP�%HUDW

.(6,038/$1

%HUGDVDUNDQ� VWXGL� OLWHUDWXU� GDUL� EHUEDJDL� MXUQDO�
PHQJHQDL�WHNQRORJL�ILWRUHPHGLDVL��PDND�GDSDW�GLWDULN�
NHVLPSXODQ�

�� /RJDP� EHUDW� OHELK� EHVDU� WHUDNXPXODVL� GL� EDJLDQ�
DNDU� GLEDQGLQJNDQ� GHQJDQ� WDMXN� WDQDPDQ� DNDU�
ZDQJL�

�� 7HNQRORJL�ILWRUHPHGLDVL�ROHK�WDQDPDQ�DNDU�ZDQJL�
PHPLOLNL� NHOHELKDQ� WHUJDQWXQJ� GHQJDQ� SHUODNXDQ�
\DQJ�GLWHUDSNDQ�

�� )DNWRU� \DQJ� PHPSHQJDUXKL� SHQ\HUDSDQ� ORJDP�
EHUDW� SDGD� WDQDPDQ� VHSHUWL� IDNWRU� LQWHUQDO� �VLIDW�
WXPEXKDQ�� NDUDNWHULVWLN� WDQDK� WHUNRQWDPLQDVL��
MHQLV�PHGLD�WDPEDKDQ��GDQ�IDNWRU�HNVWHUQDO��VXKX��
NHOHPEDEDQ��GDQ�VHUDQJDQ�VHUDQJJD��

'$)7$5�3867$.$

$QQLQJ�� $�� .��� 	� $NRWR�� 5�� �������� $VVLVWHG�
SK\WRUHPHGLDWLRQ� RI� KHDY\� PHWDO�
FRQWDPLQDWHG� VRLO� IURP� D� PLQHG� VLWH� ZLWK�
7\SKD� ODWLIROLD� DQG� &KU\VRSRJRQ�
]L]DQLRLGHV� (FRWR[LFRORJ\� DQG�
HQYLURQPHQWDO�VDIHW\� ������������

%DQHUMHH�� 5���*RVZDPL�� 3��� /DYDQLD�� 6���0XNKHUMHH��
$���	�/DYDQLD��8��&����������9HWLYHU�JUDVV�LV�
D� SRWHQWLDO� FDQGLGDWH� IRU� SK\WRUHPHGLDWLRQ�
RI� LURQ� RUH� PLQH� VSRLO� GXPSV� (FRORJLFDO�
(QJLQHHULQJ� �������������

&KRPFKDORZ�� 1�� �������� 9HWLYHU� UHVHDUFK��
GHYHORSPHQW� DQG� DSSOLFDWLRQV� LQ�
7KDLODQG� $8�-RXUQDO� RI� 7HFKQRORJ\� �������
��������

&KHQ�� <��� 6KHQ�� =��� 	� /L�� ;�� �������� 7KH� XVH� RI�
YHWLYHU� JUDVV� �9HWLYHULD� ]L]DQLRLGHV�� LQ� WKH�
SK\WRUHPHGLDWLRQ�RI�VRLOV�FRQWDPLQDWHG�ZLWK�
KHDY\� PHWDOV� $SSOLHG�
*HRFKHPLVWU\� ������������������

&KLQWDQL��<��6���%XWDUEXWDU��(��6���1XJURKR��$��3���	�
6HPELULQJ��7����������8SWDNH�DQG�UHOHDVH�RI�
FKURPLXP� DQG� QLFNHO� E\� 9HWLYHU� JUDVV�
�&KU\VRSRJRQ�]L]DQLRLGHV��/���5REHUW\�� 61�
$SSOLHG�6FLHQFHV� �����������



*DXWDP�� 0��� 	� $JUDZDO�� 0�� ��������
3K\WRUHPHGLDWLRQ� RI� PHWDOV� XVLQJ� YHWLYHU�
�&KU\VRSRJRQ ]L]DQLRLGHV� �/��� 5REHUW\��
JURZQ� XQGHU� GLIIHUHQW� OHYHOV� RI� UHG� PXG� LQ�
VOXGJH� DPHQGHG� VRLO� -RXUQDO� RI�
*HRFKHPLFDO�([SORUDWLRQ� �������������

+DP]DK��$���.XVXPD��=���8WRPR��:��+���	�*XULWQR��
%�� �������� 3HQJJXQDDQ� WDQDPDQ� 9HWLYHULD�
]L]DQRLGHV� /�� GDQ� ELRFKDU� XQWXN� UHPHGLDVL�
ODKDQ� SHUWDQLDQ� WHUFHPDU� OLPEDK� WDPEDQJ�
HPDV� %XDQD�6DLQV� �������������

3LFKDL��1��0��5���6DPMLDPMLDUDV��5���	�7KDPPDQRRQ��
+�� ��������7KH�ZRQGHUV� RI� D� JUDVV�� YHWLYHU�
DQG� LWV� PXOWLIROG� DSSOLFDWLRQV� $VLDQ�
,QIUDVWUXFW��5HV��5HY� �������

3XWUD�� 0�� .��� 6\HNKIDQL�� 6��� 	� .XVXPDULQL�� 1��
�������� (.675$.6,� 0(5.85,� '$5,�
/,0%$+� 3(1*2/$+$1� %,-,+� (0$6�
0(1**81$.$1� 7$1$0$1� $.$5�
:$1*,� �9HWLYHULD� ]L]DQLRLGHV� /���
'(1*$1� 3(1$0%$+$1� ('7$� '$1�
.20326� �-76/�� -XUQDO� 7DQDK� GDQ�
6XPEHUGD\D�/DKDQ� ��������������

5RRQJWDQDNLDW�� 1��� 2VRWVDSDU�� <��� 	� <LQGLUDP�� &��
�������� (IIHFWV� RI� VRLO� DPHQGPHQW� RQ�
JURZWK� DQG�KHDY\�PHWDOV� FRQWHQW� LQ� YHWLYHU�
JURZQ� RQ� LURQ� RUH� WDLOLQJV� $JULFXOWXUH� DQG�
1DWXUDO�5HVRXUFHV� ���������������
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