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$%675$. 
/DWDU� %HODNDQJ� �� 'LDEHWHV� PHOOLWXV� PHUXSDNDQ� VHMXPODK� JDQJJXDQ� PHWDEROLVPH� \DQJ�
GLWDQGDL�GHQJDQ�KLSHUJOLNHPLD�SDGD�NRQGLVL� WDQSD�SHQDQJDQDQ��'LDEHWHV�GLWDQGDL�GHQJDQ�
WLQJJLQ\D�NDGDU�JOXNRVD�SODVPD�SXDVD�������PJ�G/�DWDX�NDGDU�JXOD�GDUDK���MDP�VHWHODK�
PDNDQ�������PJ�G/�VHODPD�2*77��RUDO�JOXFRVH�WROHUDQFH�WHVW��DWDX�NDGDU�$�&��������
DWDX� DGDQ\D� NULVLV� KLSHUJOLNHPLD� GHQJDQ� JOXNRVD� SODVPD� DFDN� �� ���� PJ�G/�� %DKDQ�
PDNDQDQ� GDQ� PRGLILNDVL� JD\D� KLGXS� \DQJ� EHUNDLWDQ� GHQJDQ� VXSODL� DQWLRNVLGDQ� PDPSX�
PHQMDGL� SURILODNVLV� \DQJ� HIHNWLI� PHODZDQ� VWUHVV� RNVLGDWLI� SDGD� GLDEHWHV� GDQ�
NRPSOLNDVLQ\D�� $YHUUKRD� ELOLPEL� /�� \DQJ� PHUXSDNDQ� VXPEHU� DQWLRNVLGDQ� DODPL�� WHODK�
GLJXQDNDQ� VHFDUD� WUDGLVLRQDO� VHEDJDL� DQWLGLDEHWHV�� 'DXQ� $�� ELOLPEL� /�� PHQJDQGXQJ�
DONDORLG�� WDQQLQ�� VDSRQLQ�� IODYRQRLG�� JOLNRVLGD� MDQWXQJ�� JOLNRVLGD�� WULWHUSHQH�� IHQRO� GDQ�
NDUERKLGUDW��(IHN�KLSRJOLNHPLD�GDUL�$��ELOLPEL�/�� GLDNLEDWNDQ�ROHK�NDQGXQJDQ� IODYRQRLG�
GDQ�VDSRQLQ� 
0HWRGH���3HQHOLWLDQ�LQL�PHQJJXQDNDQ�WLNXV�KLSHUJOLNHPLD�\DQJ�GLLQGXNVL�DORNVDQ���3HUOD�
NXDQ�GLEHULNDQ�VHODPD����KDUL�GDQ�PHQJJXQDNDQ�JOLEHQFODPLG�������PJ�NJ�%%��VHEDJDL�
FRQWURO� SRVLWLI�� 3HZDUQDDQ� SUHSDUDWH� VHO� EHWD� PHQJJXQDNDQ� PHWRGH� *RPRUL� $OGHK\GH�
)XVFKLQH� GDQ� 1XFOHDU� )DVW� 5HG�� 3HQJDPDWDQ� WHUKDGDS� MXPODK� VHO� EHWD� SDQFUHDV� WLNXV�
GLODNXNDQ� SDGD� KDUL� NH� �� GDQ� NH� ��� GHQJDQ� PHQHQWXNDQ� MXPODK� UHUDWD� VHO� EHWD� \DQJ�
WHUDPDWL�SDGD���ELGDQJ�SDQGDQJ��$QDOLVLV�VWDWLVWLF�GLODNXNDQ�PHQJJXQDNDQ�SURJUDP�6366�
IRU�ZLQGRZV������YHUVLRQ� 
+DVLO���3HQXUXQDQ�MXPODK�VHO�EHWD�SDQFUHDV�WHUMDGL�VHFDUD�EHUPDNQD�SDGD�NHORPSRN�FRQ�
WURO�GLEDQGLQJNDQ�GHQJDQ�NHORPSRN�SHUODNXDQ��S�������\DLWX�VHEHVDU������� 
.HVLPSXODQ���$NWLYLWDV�DQWLRNVLGDQ�$��ELOLPEL�/��PDPSX�PHQFHJDK�SHQXUXQDQ�MXPODK�VHO�
EHWD�SDGD�WLNXV�KLSHUJOLNHPLD�� 
 
.DWD�.XQFL���$��ELOLPEL�/���DORNVDQ��DQWLRNVLGDQ��KLSHUJOLNHPLD��VHO�EHWD 
 
$%675$&7 
%DFNJURXQG���'LDEHWHV�PHOOLWXV�LV�D�QXPEHU�RI�PHWDEROLF�GLVRUGHUV�FKDUDFWHUL]HG�E\�K\�
SHUJO\FHPLD� LQ�XQWUHDWHG�FRQGLWLRQV��'LDEHWHV� LV�FKDUDFWHUL]HG�E\�D�KLJK� IDVWLQJ�SODVPD�
JOXFRVH�������PJ�G/�RU�SRVW�SUDQGLDO�SODVPD�JOXFRVH�������PJ�G/�GXULQJ�DQ�RUDO�JOXFRVH�
WROHUDQFH� WHVW� �2*77�� RU� DQ� $�&� �� ����� RU� D� K\SHUJO\FHPLF� FULVLV� ZLWK� UDQGRPL]HG�
SODVPD�JOXFRVH�������PJ�G/��'LHWDU\�DQG�OLIHVW\OH�PRGLILFDWLRQD�UHODWHG�WR�WKH�VXSSO\�RI�
DQWLR[LGDQWV� FDQ� EH� DQ� HIIHFWLYH� SURSK\OD[LV� DJDLQVW�R[LGDWLYH� VWUHVV� LQ� GLDEHWHV� DQG� LWV�
FRPSOLFDWLRQV�� $YHUUKRD� ELOLPEL� /��ZKLFK� LV� D� VRXUFH� RI� QDWXUDO� DQWLR[LGDQWV�� KDV� EHHQ�
XVHG�WUDGLWLRQDOO\�DV�DQWLGLDEHWLF��$��ELOLPEL�/��OHDYHV�FRQWDLQ�DONDORLGV��WDQQLQV��VDSRQLQV��
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/$7$5�%(/$.$1* 
'LDEHWHV� PHOOLWXV� PHUXSDNDQ� VHMXPODK�

JDQJJXDQ� PHWDEROLVPH� \DQJ� GLWDQGDL�
GHQJDQ� KLSHUJOLNHPLD� SDGD� NRQGLVL� WDQSD�
SHQDQJDQDQ�� $HWLRSDWRORJL� SHQ\DNLW� LQL�
PHOLSXWL�JDQJJXDQ�SDGD�VHNUHVL�LQVXOLQ��DNVL�
LQVXOLQ�DWDXSXQ�NHGXDQ\D��'LDEHWHV�GLWDQGDL�
GHQJDQ� WLQJJLQ\D� NDGDU� JOXNRVD� SODVPD�
SXDVD� �IDVWLQJ�SODVPD�JOXFRVH� �)3*��������
PJ�G/�� �)DNKUXGGLQ�GNN��� ������ DWDX�NDGDU�
JXOD� GDUDK� �� MDP� VHWHODK�PDNDQ��� ����PJ�
G/� VHODPD� 2*77� �RUDO� JOXFRVH� WROHUDQFH�
WHVW��DWDX�NDGDU�$�&������������PPRO�PRO��
DWDX� DGDQ\D� NULVLV� KLSHUJOLNHPLD� GHQJDQ�
SODVPD� JOXNRVD� DFDN� �� ���� PJ�G/� ������
PPRO�/�� �$PHULFDQ� 'LDEHWHV� $VVRFLDWLRQ��
������� 'HILVLHQVL� LQVXOLQ� PHPLFX�
KLSHUJOLNHPLD�NURQLV�GHQJDQ�JDQJJXDQ�SDGD�
PHWDEROLVPH�NDUERKLGUDW��OHPDN�GDQ�SURWHLQ�
�3L]]LQR� GNN��� ������� +LSHUJOLNHPLD� GDSDW�
PHQLQJNDWNDQ� SHPEHQWXNDQ� UDGLNDO� EHEDV�
SDGD� PLWRNRQGULD� �5REHUWVRQ� GNN��� �������
6HLULQJ�EHUMDODQQ\D�ZDNWX��NHDGDDQ�LQL�DNDQ�
PHPLFX� WHUMDGLQ\D� NHUXVDNDQ� SDGD� MDQWXQJ��
SHPEXOXK�GDUDK��PDWD��JLQMDO�GDQ�VDUDI�� 

%DKDQ� PDNDQDQ� GDQ� PRGLILNDVL� JD\D�
KLGXS� \DQJ� EHUNDLWDQ� GHQJDQ� VXSODL�
DQWLRNVLGDQ�PDPSX�PHQMDGL�SURILODNVLV�\DQJ�
HIHNWLI�PHODZDQ�VWUHVV�RNVLGDWLI�SDGD�GLDEHWHV�
GDQ� NRPSOLNDVLQ\D�� $QWLRNVLGDQ� EHUSHUDQ�
PHQXQGD�DWDX�PHQFHJDK�RNVLGDVL�ELRPROHNXO�
LQWUDVHOXODU�GDQ�HNVWUDVHOXODU��.DZDPXUD�GDQ�
0XUDRND�� ������� .RQVXPVL� DQWLRNVLGDQ�
HNVRJHQ� GDSDW� PHQLQJNDWNDQ� VWDWXV�
DQWLRNVLGDQ�� GDQ� PHPEHULNDQ� HIHN� VHFDUD�
ODQJVXQJ� WHUKDGDS� SHPEXOXK� GDUDK� GDQ�
HQGRWHO� �'DO� GDQ�6LJULVW�� �������$QWLRNVLGDQ�
HNVRJHQ�PDPSX�PHQJNRPSHQVDVL�UHQGDKQ\D�
NDGDU� DQWLRNVLGDQ� SODVPD�� GLPDQD� KDO� LQL�
VHULQJ�WHUDPDWL�SDGD�LQGLYLGX�SUHGLDEHWLF�GDQ�
LQGLYLGX� GHQJDQ� GLDEHWHV� PHOOLWXV� WLSH� ��

�%DMDM�GDQ�.KDQ���������$QWLRNVLGDQ�PDPSX�
PHPSHUWDKDQNDQ� VHNUHVL� LQVXOLQ� \DQJ�
GLVWLPXODVL�JOXNRVD�GDQ�PHQXUXQNDQ�JOXNRVD�
GDUDK�VHFDUD�PRGHUDW��PHQHNDQ�DSRSWRVLV�VHO�
EHWD� WDQSD� PHUXEDK� ODMX� SUROLIHUDVLQ\D�
�.DMLPRWR�GDQ�.DQHWR��������� 

6DODK� VDWX� VXPEHU� DQWLRNVLGDQ� DODPL�
DGDODK� EHOLPELQJ� ZXOXK� �$YHUUKRD� ELOLPEL�
/���� 'DXQ� $�� ELOLPEL� /�� WHODK� GLJXQDNDQ�
VHEDJDL� DQWLEDNWHUL�� DQWLVFRUEXWLF�� DVWULQJHQW��
SHQJREDWDQ�SRVWSDUWXP��SHQDQJDQDQ�GHPDP��
LQIODPDVL�SDGD�UHFWXP�GDQ�GLDEHWHV��-XV�EXDK�
$�� ELOLPEL� /�� MXJD� GLJXQDNDQ� SDGD�
SHQJREDWDQ� VFXUY\�� FROLF�� EDWXN�� KLSHUWHQVL��
REHVLWDV�GDQ�GLDEHWHV� �$OKDVVDQ�GDQ�$KPHG��
������� 'DXQ� $�� ELOLPEL� /�� GLNHWDKXL�
PHQJDQGXQJ� DONDORLG�� WDQQLQ�� VDSRQLQ��
IODYRQRLG�� JOLNRVLGD� MDQWXQJ�� JOLNRVLGD��
WULWHUSHQH�� IHQRO� GDQ� NDUERKLGUDW� �$OKDVVDQ�
GDQ�$KPHG���������%XDK�$��ELOLPEL�/��\DQJ�
WHUPDVXN� IDPLOL� 2[DOLGDFHDH� GLNHWDKXL�
PHPLOLNL� DNWLYLWDV� DQWLRNVLGDQ� GLNDUHQDNDQ�
NDQGXQJDQ� VHQ\DZD� IHQROLF� �$VQD� GDQ�
1RULKDP���������(IHN�KLSRJOLNHPLD�$�ELOLPEL�
/��GLDNLEDWNDQ�ROHK�NDQGXQJDQ��IODYRQRLG�GDQ�
VDSRQLQ� �6XVDQWL� GNN��� ������� (IHN�
DQWLRNVLGDQ�WHUKDGDS�VHO�EHWD�WHODK�GLODSRUNDQ�
VHEHOXPQ\D��3HQXUXQDQ�SURGXNVL�526�VHFDUD�
LQ�YLYR�GLNHWDKXL�PHQXUXQNDQ�GLIHUHQVLDVL�VHO�
EHWD� �+RDUDX� HW� DO��� ������� 6XSOHPHQWDVL�
DQWLRNVLGDQ� GLNHWDKXL� PHQLQJNDWNDQ� ODMX�
SUROLIHUDVL�GDQ�UHJHQHUDVL�VHO�EHWD��:DQJ�GDQ�
:DQJ�� �������2OHK� NDUHQD� LWX�� SHQHOLWLDQ� LQL�
GLODNXNDQ�XQWXN�PHQJHWDKXL�HIHN�DQWLRNVLGDQ�
GDUL� $�� ELOLPEL� /�� WHUKDGDS� MXPODK� VHO� EHWD�
SDQFUHDV� SDGD� WLNXV� KLSHUJOLNHPLD� \DQJ�
GLLQGXNVL�DORNVDQ� 

 
0(72'( 

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� HN�
VSHULPHQWDO�PHQJJXQDNDQ�WLNXV�:LVWDU� 

IODYRQRLGV�� FDUGLDF� JO\FRVLGHV�� JO\FRVLGHV� WULWHUSHQHV�� SKHQROV� DQG� FDUERK\GUDWHV�� 7KH�
K\SRJO\FHPLF�HIIHFW�RI�$��ELOLPEL�/��LV�FDXVHG�E\�WKH�FRQWHQW�RI�IODYRQRLGV�DQG�VDSRQLQV� 
0HWKRGV� ��7KLV�VWXG\�XVHG�DOOR[DQ-LQGXFHG�K\SHUJO\FHPLF�UDWV��7KH�WUHDWPHQW�ZDV�JLYHQ�
IRU����GD\V�DQG�XVHG�*OLEHQFODPLGH�������PJ�NJ�%:��DV�D�SRVLWLYH�FRQWURO��*RPRUL�$OGH�
K\GH�)XVFKLQH�DQG�1XFOHDU�)DVW�5HG�LV�XVHG�DV�VWDLQLQJ�PHWKRGV�IRU�WKH�EHWD�FHOO¶V�SUHSD�
UDWLRQV��7ULSOLFDWH�REVHUYDWLRQV�RQ� WKH�QXPEHU�RI�EHWD� FHOOV�ZHUH�FDUULHG�RXW�RQ�GD\V���
DQG����E\�GHWHUPLQLQJ�LWV�DYHUDJH�QXPEHU��6WDWLVWLFDO�DQDO\VLV�ZDV�FDUULHG�RXW�XVLQJ�WKH�
6366�IRU�ZLQGRZV������YHUVLRQ�SURJUDP� 
5HVXOWV���7KH�GHFUHDVH�LQ�WKH�QXPEHU�RI�SDQFUHDWLF�EHWD�FHOOV�RFFXUUHG�VLJQLILFDQWO\�LQ�WKH�
FRQWURO�JURXS�FRPSDUHG�WR�WKH�WUHDWPHQW�JURXS��S��������ZKLFK�ZDV�������� 
&RQFOXVLRQ� ��$QWLR[LGDQW�DFWLYLW\�RI�$��ELOLPEL�/��ZDV�DEOH� WR�SUHYHQW�D�GHFUHDVH� LQ� WKH�
QXPEHU�RI�EHWD�FHOOV�LQ�K\SHUJO\FHPLF�UDWV� 
 
.H\ZRUGV���$��ELOLPEL�/���DQWLR[LGDQW��DOOR[DQ��EHWD�FHOOV��K\SHUJO\FHPLD� 
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DOELQR� MDQWDQ� VHEDQ\DN� ��� HNRU� \DQJ� WHUEDJL�
PHQMDGL� �� NHORPSRN� SHUODNXDQ� GHQJDQ� NHW�
HUDQJDQ� NHODLNDQ� HWLN� 1R�� ��������
.(3,7(.(6-%$/,�,;������� 6HOXUXK� NH�
ORPSRN� SHUODNXDQ� GLLQGXNVL� GHQJDQ� DORNVDQ�
�����PJ�NJ�%%��VHFDUD� LQWUDSHULWRQHDO�XQWXN�
PHQGDSDWNDQ� PRGHO� WLNXV� KLSHUJOLNHPLD��
7LNXV�:LVWDU�DOELQR�MDQWDQ�GHQJDQ�EHUDW����-
����JUDP��GLDNOLPDWLVDVL� VHODPD���KDUL� VHEH�
OXP� GLLQGXNVL� GHQJDQ� DORNVDQ�� .HORPSRN�
FRQWURO� QHJDWLYH� GLEHULNDQ� DTXDGHVW�� NH�
ORPSRN� FRQWURO� SRVLWLI� GLEHULNDQ�
JOLEHQFODPLGH� ������ PJ�NJ� %%�� GDQ� NH�
ORPSRN�SHUODNXDQ�GLEHULNDQ�HNVWUDN�$��ELOLP�
EL� /�� ����� PJ�NJ� %%�� PDVLQJ-PDVLQJ�
VHEDQ\DN�����P/�VHODPD����KDUL��(NVWUDN�$��
ELOLPEL�/��GLSHUROHK�GHQJDQ�PHWRGH�PDVHUDVL�
PHQJJXQDNDQ� SHODUXW� HWDQRO� VHODPD� �� [� ���
MDP� GHQJDQ� SHQJDGXNDQ� NRQVWDQ�� +HZDQ�
FRED� GLSHOLKDUD� SDGD� NDQGDQJ� WHUSLVDK� GL�
UXDQJDQ� GHQJDQ� VXKX� WHUMDJD� ��R&�� +HZDQ�
FRED�GLEHULNDQ�SDNDQ�GDQ�DLU�DG� OLELWXP�GDQ�
GLNRUEDQNDQ� GHQJDQ� FDUD� HXWKDQDVLD� VHFDUD�
ILVLN��2UJDQ�SDQFUHDV�KHZDQ�FRED�\DQJ�WHODK�
GLNRUEDQNDQ� GLJXQDNDQ� XQWXN� PHPSHUROHK�
SUHSDUDWH� VHO� EHWD�� 3HQJDPDWDQ� WHUKDGDS�
MXPODK�VHO�EHWD�GLODNXNDQ�SDGD�KDUL�NH���GDQ�
���� 3HZDUQDDQ� SUHSDUDWH� VHO� EHWD� GLODNXNDQ�
GHQJDQ� PHWRGH� *RPRUL� $OGHK\GH� )XVFKLQH�
GDQ�1XFOHDU�)DVW�5HG��3HQJDPDWDQ�GLODNXNDQ�
GHQJDQ� PHWRGH� DQDOLVLV� GLJLWDO�� 3UHSDUDW� VHO�
EHWD� GLDPDWL� PHQJJXQDNDQ� PLNURVNRS�
2O\PSXV�&;��� �-DSDQ��� GHQJDQ� SHPEHVDUDQ�
���� NDOL� GDQ� GLIRWR� GHQJDQ� NDPHUD� 2SWLODE�
3UR� �0LFRQRV�� ,QGRQHVLD��� 0DVLQJ� PDVLQJ�
SXODX� /DQJHUKDQV� SDGD� SUHSDUDW� GLIRWR�
GHQJDQ� PHQJJXQDNDQ� IRUPDW� -3(*�
PHQJJXQDNDQ� SHUDQJNDW� OXQDN� 2SWLODE�
9LHZHU� ���� �0LFRQRV�� ,QGRQHVLD��� $QDOLVLV�
WHUKDGDS� MXPODK� VHO� EHWD� SDQNUHDV� GLSHUROHK�
GHQJDQ� PHQJKLWXQJ� UHUDWD� VHO� EHWD� \DQJ�
WHUDPDWL� GDUL� VHOXUXK� SXODX� /DQJHUKDQV�
SUHSDUDW� GDODP� �� ELGDQJ� SDQGDQJ�� $QDOLVLV�
VWDWLVWLF� GLODNXNDQ� PHQJJXQDNDQ� SURJUDP�
6366�IRU�ZLQGRZV������YHUVLRQ� 
 
+$6,/ 

6HO� EHWD� SDQNUHDV� GHQJDQ� SHZDUQDDQ�
*RPRUL�$OGHK\GH�)XVFKLQH�GDQ�1XFOHDU�)DVW�
5HG�PHUXSDNDQ� VHO� GHQJDQ� LQWL� VHO� EHUZDUQD�
PHUDK� GDQ� SDGD� VLWRSODVPDQ\D� WHUGDSDW�
JUDQXOH� EHUZDQD� XQJX� VHSHUWL� GLWDPSLONDQ�
SDGD�*DPEDU��� 

 
 
 

*DPEDU����6HO�EHWD�LVOHW�SDQNUHDV�WLNXV 
3HQJDPDWDQ� WHUKDGDS� UHUDWD� MXPODK� VHO�

EHWD�SDGD�KDUL�NH���GDQ�NH����GLVDMLNDQ�SDGD�
WDEHO���VHEDJDL�EHULNXW� 

 
7DEHO����-XPODK�VHO�EHWD 

.HWHUDQJDQ�� 
3�� � �� WLNXV� KLSHUJOLNHPLD� \DQJ� GLEHULNDQ�
 SODFHER��DTXDGHVW� 
3�� � �� WLNXV� KLSHUJOLNHPLD� \DQJ� GLEHULNDQ�
 *OLEHQNODPLG�������PJ�NJ�%%� 
3�� � �� WLNXV� KLSHUJOLNHPLD� \DQJ� GLEHULNDQ�
 (NVWUDN� $�� ELOLPEL� /�� ����� PJ�NJ�
%%� 
 
3(0%$+$6$1 

6HO� EHWD� SDQFUHDV� PHUXSDNDQ� VHO� DHURE�
\DQJ� PHQJKDVLONDQ� 526� �5HDFWLYH� 2[\JHQ�
6SHFLHV��VHSHUWL�DQLRQ�VXSHURNVLGD�GDQ�+�2��
VDDW�EHUODQJVXQJQ\D�IRVIRULODVL�RNVLGDWLI�SDGD�
PLWRNRQGULDQ\D�� 7UDQVSRUW� HOHFWURQ�
PLWRNRQGULD�PHUXSDNDQ� VXPEHU� XWDPD� DQLRQ�
VXSHURNVLGD� SDGD� VHO� EHWD� SDQFUHDV�� (Q]LP�
DQWLRNVLGDQ� VHSHUWL� LVRHQ]LP� 62'�
�VXSHUR[LGH� GLVPXWDVH��� NDWDODVH� �&$7���
JOXWDWKLRQH� SHUR[LGDVH� �*3[�� GDQ�
SHUR[LUHGR[LQ� �3U[�� EHUSHUDQ� GDODP�
PHQJDWDVL� DQLRQ�VXSHURNVLGD�\DQJ� WHUEHQWXN��
1DPXQ�WHUEDWDVQ\D�HQ]LP�DQWLRNVLGDQ�SDGD� 
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VHO� EHWD� SDQFUHDV� WLGDN� PDPSX� PHQJDWDVL�
SHPEHQWXNDQ� DQLRQ� VXSHURNVLGD� \DQJ� EHU�
ODQJVXQJ� VHFDUD� NRQWLQ\X�� +DO� LQL� PHQJDNL�
EDWNDQ� VHO� EHWD� PHPLOLNL� VHQVLWLYLWDV� WLQJJL�
WHUKDGDS� 526� \DQJ� EHUNDLWDQ� GHQJDQ� VWUHVV�
RNVLGDWLI� GDQ� VLWRWRNVLVLWDV� �:DQJ� 	�:DQJ��
������� +LSHUJOLNHPLD� PHUXSDNDQ� VDODK� VDWX�
NRQGLVL�\DQJ�PHPLFX�SHPEHQWXNDQ�526�SD�
GD� VHO� EHWD�SDQFUHDV��+LSHUJOLNHPLD�PHQLQJ�
NDWNDQ� NDGDU� SURWHLQ� SUR-LQIODPDVL� GDQ�
PHQJLQILOWUDVL� PDNURIDJ� VHKLQJJD� PHQ�
VHNUHVLNDQ� VLWRNLQ� LQIODPDVL�� ,QIODPDVL� \DQJ�
EHUEDUHQJDQ� GHQJDQ� VWUHVV� RNVLGDWLI�PHUXSD�
NDQ�SURVHV�\DQJ�PHPLFX�SHUNHPEDQJDQ�NRP�
SOLNDVL�GLDEHWLF��'DO�	�6LJULVW��������� 

.RQGLVL� KLSHUJOLNHPLD� SDGD� KHZDQ� FRED�
GLDNLEDWNDQ�ROHK�LQGXNVL�DORNVDQ������PJ�NJ�
%%��� $ORNVDQ� PHPSHQJDUXKL� GHJUDGDVL� VHO�
EHWD� SDQFUHDV� VHFDUD� SDUVLDO� VHKLQJJD�
PHPSHQJDUXKL� NXDOLWDV� GDQ� NXDQWLWDV� LQVXOLQ�
\DQJ� GLKDVLONDQQ\D� �,JKRGDUR� GNN��� �������
5HUDWD� MXPODK� VHO� EHWD� \DQJ� WHUDPDWL� SDGD�
KDUL�NH���GDQ�����WDEHO����PHQXQMXNNDQ�DGDQ�
\D� GHJUDGDVL� MXPODK� VHO� EHWD� DNLEDW� LQGXNVL�
DORNVDQ��$ORNVDQ�EHUVLIDW� VLWRWRNVLN� WHUKDGDS�
VHO� LVOHW� SDQFUHDV� PHODOXL� SHPEHQWXNDQ�
UDGLNDO� EHEDV� GDQ� VWUHVV� RNVLGDWLI� �1XJURKR��
������� ,QGXNVL� DORNVDQ� PHQ\HEDENDQ� WHU�
MDGLQ\D� DNWLYLWDV� 1).E� SDGD� LVOHW� SDQFUHDV�
VHKLQJJD� PHPLFX� UHDNVL� SHUDGDQJDQ� �=KDQJ�
GNN��� ������� $ORNVDQ� PHQJLQGXNVL� SHQJH�
OXDUDQ� LRQ� NDOVLXP� GDUL� PLWRNRQGULD� GDQ�
PHQJDNLEDWNDQ� JDQJJXDQ� KRPHRVWDVLV� VH�
KLQJJD� PHPLFX� NHPDWLDQ� VHO� �6XKDUPLDWL��
�������6HO�EHWD�SDQFUHDV�PHUXSDNDQ�VHO�\DQJ�
VHQVLWLYH� WHUKDGDS� HIHN�526� �5HDFWLYH�2[\�
JHQ� 6SHFLHV��� VHKLQJJD� SHPEHULDQ� DQWLRNVL�
GDQ� PHPLOLNL� SHQJDUXK� \DQJ� PHQMDQMLNDQ�
GDODP�SHQFHJDKDQ�GLVIXQJVL�VHO�EHWD�SDQFUHDV�
�$QDVWDVLRX� GNN��� ������� $QWLRNVLGDQ� PHP�
SHUWDKDQNDQ� VHNUHVL� LQVXOLQ� \DQJ� GLVWLPXODVL�
ROHK� JOXNRVD� VHKLQJJD� PHQXUXQNDQ� NDGDU�
JXOD� GDUDK� VHFDUD� PRGHUDW�� 0DVVD� VHO� EHWD�
VHFDUD�VLJQLILNDQ�PHPEHVDU�SDGD�PHQFLW�\DQJ�
GLEHULNDQ� DQWLRNVLGDQ� GDQ� WHUMDGL� VXSUHVL�
DSRSWRVLV� VHO� EHWD� WDQSD� PHPSHQJDUXKL� ODMX�
SUROLIHUDVLQ\D� �.DMLPRWR� GDQ�.DQHWR�� �������
(IHN�VLWRSURWHNWLI�GDUL�JOLEHQFODPLGH�GDQ�DN�
WLYLWDV� DQWLRNVLGDQ� \DQJ� GLPLOLNL� HNVWUDN� $��
ELOLPEL� /�� NHPXQJNLQDQ� PHPEHULNDQ�
SHQJDUXK�GDODP�PHQFHJDK�GHJUDGDVL�VHO�EHWD�
SDGD�WLNXV�KLSHUJOLNHPLD��'DXQ�$��ELOLPEL�/��
GLNHWDKXL�PHQJDQGXQJ�DONDORLG��WDQQLQ��VDSR�
QLQ�� IODYRQRLG�� JOLNRVLGD� MDQWXQJ�� JOLNRVLGD��
WULWHUSHQH�� IHQRO� GDQ� NDUERKLGUDW� �$OKDVVDQ�
GDQ�$KPHG���������%XDK�$��ELOLPEL�/��\DQJ�

WHUPDVXN� IDPLOL� 2[DOLGDFHDH� GLNHWDKXL� ND\D�
DNDQ� NDQGXQJDQ� VHQ\DZD� IHQROLF� �$VQD� GDQ�
1RULKDP�� ������� 6HQ\DZD� IHQROLN� VHSHUWL�
DVDP� IHQRODW�� IODYRQRLG� GDQ� WDQQLQ� PHUXSD�
NDQ� FRQWULEXWRU� XWDPD� NHPDPSXDQ� DQWLRNVL�
GDQ�SDGD�WDQDPDQ��5DKPDQ�HW�DO����������$N�
WLYLWDV� DQWLRNVLGDQ�$�� ELOLPEL�/�� GLSHQJDUXKL�
ROHK� NDQGXQJDQ� WRWDO� IHQRO� GDQ� WRWDO� IODYR�
QRLG�\DQJ�GLPLOLNLQ\D��(IHN�KLSRJOLNHPLD�$��
ELOLPEL�/��GLDNLEDWNDQ�ROHK�NDQGXQJDQ�IODYR�
QRLG�GDQ�VDSRQLQ��6XVDQWL��&DQGUD�GDQ�1LVVD��
������ 

 
.(6,038/$1�'$1�6$5$1 
.HVLPSXODQ 

$QDOLVD� VWDWLVWLF�PHQJJXQDNDQ�XML� W� WLGDN�
EHUSDVDQJDQ�PHQXQMXNNDQ�SHQXUXQDQ�MXPODK�
VHO�EHWD�\DQJ�VLJQLILNDQ�SDGD�NHORPSRN�FRQ�
WURO�3���S�������GLEDQGLQJNDQ�NHORPSRN�SHU�
ODNXDQ��.RQGLVL�SDWRORJLV�SDGD�MDULQJDQ�SDQ�
FUHDV�WLNXV�KLQJJD�PHUHGXNVL�MXPODK�VHO�EHWD�
GLVHEDENDQ� ROHK� KLSHUJOLNHPLD�� (NVWUDN� $��
ELOLPEL� /�� GLNHWDKXL� GDSDW� PHQFHJDK�
SHQXUXQDQ� MXPODK� VHO� EHWD� SDQFUHDV�� \DQJ�
PXQJNLQ� GLVHEDENDQ� ROHK� DNWLYLWDV� DQWL�
RNVLGDQQ\D� 

 
6DUDQ 

8QWXN�PHQGXNXQJ�SHQJHPEDQJDQ�SRWHQ�
VL� $�� ELOLPEL� /���PDND� GLSHUOXNDQ� SHQHOLWLDQ�
ODQMXWDQ�SHQHQWXDQ�GRVLV�RSWLPXP�HNVWUDN�$��
ELOLPEL� /�� XQWXN� SHQFHJDKDQ� GHJUDGDVL�
MXPODK�VHO�EHWD�SDQFUHDV� 

 
.(3867$.$$1 
$OKDVVDQ�� $�0� GDQ� $KPHG�� 4�8�� ��������

$YHUUKRD�ELOLPEL�/LQQ���D�5HYLHZ�RI�,WV�
(WKQRPHGLFLQDO� 8VHV�� 3K\WRFKHPLVWU\��
DQG� 3KDUPDFRORJ\�� -RXUQDO� RI� 3KDU�
PDF\�	�%LR$OOLHG� 6FLHQFHV�� ������ ���-
���� 

$PHULFDQ� 'LDEHWHV� $VVRFLDWLRQ�� ��������
6WDQGDUGV�RI�0HGLFDO�&DUH�,Q�'LDEHWHV��
86$��$PHULFDQ�'LDEHWHV�$VVRFLDWLRQ� 

$QDVWDVLRX�� ,�$��� (OHIWKHULDGRX�� ,��� 7HQWRO�
RXULV�� $��� .ROLDNL�� &��� .RVWD��� 2�$���
7HQWRORXULV�� 1�� �������� 7KH� (IIHFW� RI�
2[LGDWLYH�6WUHVV�DQG�$QWLR[LGDQW�7KHU�
DSLHV�RQ�3DQFUHDWLF�E-FHOO�'\VIXQFWLRQ��
5HVXOWV�IURP�,Q�9LWUR�DQG�,Q�9LYR�6WXG�
LHV�� &XUUHQW�0HGLFLQDO� &KHPLVWU\�� � ��
���������-����� 

$VQD��$�1��GDQ�1RULKDP��$����������$QWLR[L�
GDQW� $FWLYLW\� DQG� %LRDFWLYH� &RPSR�
QHQWV� RI� 2[DOLGDFHDH� )UXLW� ([WUDFWV��
7KH�0DOD\VLDQ�-RXUQDO�RI�$QDO\WLFDO� 



 

-XUQDO�5LVHW�.HVHKDWDQ�1DVLRQDO�KDO����� 

 

6FLHQFHV������������-���� 
%DMDM�� 6�� GDQ�.KDQ��$�� ��������$QWLR[LGDQWV�

DQG�'LDEHWHV��,QGLDQ�-RXUQDO�RI�(QGRFUL�
QRORJ\�DQG�0HWDEROLVP�����6XSSOHPHQW�
�������-���� 

'DO��6��GDQ�6LJULVW��6����������7KH�3URWHFWLYH�
(IIHFW� RI�$QWLR[LGDQWV� &RQVXPSWLRQ� RQ�
'LDEHWHV� DQG� 9DVFXODU� &RPSOLFDWLRQV��
'LVHDVH���������� 

)DNKUXGGLQ�� 6��� $ODQD]L�� :��� -DFNVRQ�� .�(��
��������'LDEHWHV-,QGXFHG�5HDFWLYH�2[\�
JHQ� 6SHFLHV��0HFKDQLVP� RI� 7KHLU�*HQ�
HUDWLRQ�DQG�5ROH�LQ�5HQDO�,QMXU\��-RXUQDO
 RI� 'LDEHWHV� 5HVHDUFK�� �2QOLQH���
�KWWSV���ZZZ�QFEL�QOP�QLK�JRY�SPF�
DUWLFOHV�30&���������� GLDNVHV� WDQJJDO�
���-XOL�������MDP�������:,%�� 

+RDUDX�� (��� &KDQGUD��9���5XVWLQ�� 3��� 6FKDUI�
PDQQ�� 5��� 'XYLOOLH�� %�� �������� 3UR-
R[LGDQW�DQWLR[LGDQW� %DODQFH� &RQWUROV�
3DQFUHDWLF�E-FHOO�'LIIHUHQWLDWLRQ�WKURXJK�
7KH� (5.���� 3DWKZD\�� &HOO� 'HDWK� DQG�
'LVHDVH�����H����� 

,JKRGDUR�� 2�0��� $GHRVXQ�� $�0��� $NLQOR\H��
2�$�� ��������$OOR[DQ-LQGXFHG�'LDEHWHV��
D� &RPPRQ� 0RGHO� IRU� (YDOXDWLQJ� 7KH�
*O\FHPLF-FRQWURO�3RWHQWLDO�RI�7KHUDSHX�
WLF� &RPSRXQGV� DQG� 3ODQWV� ([WUDFWV� LQ�
([SHULPHQWDO�6WXGLHV��0HGLFLQD���������
-���� 

.DMLPRWR��<��GDQ�.DQHWR��+����������5ROH�RI�
2[LGDWLYH�6WUHVV� LQ�3DQFUHDWLF�%HWD-FHOO�
'\VIXQFWLRQ�� $QQDOV� RI� WKH� 1HZ� <RUN�
$FDGHP\�RI�6FLHQFHV�����������-����� 

.DZDPXUD��7��GDQ�0XUDRND��,����������([HU�
FLVH-,QGXFHG� 2[LGDWLYH� 6WUHVV� DQG� WKH�
(IIHFWV� RI� $QWLR[LGDQW� ,QWDNH� IURP� D�
3K\VLRORJLFDO� 9LHZSRLQW�� $QWLR[LGDQWV��
���������� 

1XJURKR��$�(����������+HZDQ�3HUFREDDQ�'L�
DEHWHV� 0HOOLWXV� �� 3DWRORJL� GDQ�
0HNDQLVPH� $NVL� 'LDEHWRJHQLN�� %LRGL�
YHUVLWDV�����������-���� 

3L]]LQR��*��� ,UUHUD��1���&XFLQRWWD��0���3DOOLR��

*��� 0DQQLQR�� )��� $UFRUDFL�� 9���
6TXDGULWR�� )��� $OWDYLOOD�� '��� %LWWR�� $���
������2[LGDWLYH�6WUHVV��+DUPV�DQG�%HQ�
HILWV�IRU�+XPDQ�+HDOWK��2[LGDWLYH�0HGL�
FLQH� DQG� &HOOXODU� /RQJHYLW\�� 9ROXPH�
������ �2QOLQH��� � � �KWWSV���
ZZZ�QFEL�QOP�QLK�JRY�SPF�DUWLFOHV�
30&���������� GLDNVHV� WDQJJDO� �� -XOL�
������MDP�������:,%�� 

5DKPDQ��0���+DELE��5���+DVDQ��$���$O�$PLQ��
0���6DKD��$���0DQQDQ��$����������&RP�
SDUDWLYH�$VVHVVPHQW�RQ�LQ�9LWUR�$QWLR[�
LGDQW� $FWLYLWLHV� RI� (WKDQRO� ([WUDFWV� RI�
$YHUUKRD� ELOLPEL�� *\PQHPD� V\OYHVWUH�
DQG�&DSVLFXP�IUXWHVFHQV��3KDUPDFRJQR�
V\�5HVHDUFK����������-���� 

5REHUWVRQ�� 5�3��� +DUPRQ�� -��� 7UDQ�� 3�2�7���
3RLWRXW��9�� �������� E-FHOO�*OXFRVH�7R[�
LFLW\�� /LSRWR[LFLW\� DQG� &KURQLF� 2[LGD�
WLYH�6WUHVV�LQ�7\SH���'LDEHWHV��'LDEHWHV��
����6���-6���� 

 
6XKDUPLDWL�� �������� 3HQJXMLDQ� %LRDNWLYLWDV�

$QWL�'LDEHWHV�0HOOLWXV�7XPEXKDQ�2EDW��
-XUQDO�&HUPLQ�'XQLD�.HGRNWHUDQ�������-
��� 

 
6XVDQWL�� (�<��� &DQGUD�� $��� 1LVVD�� &�� ��������

3HQJDUXK� 3HPEHULDQ� 6DUL� %HOLPELQJ�
:XOXK� �$YHUUKRD� ELOLPEL� /��� WHUKDGDS�
.DGDU�*OXNRVD�'DUDK�3XDVD�:DQLWD�'H�
ZDVD��-RXUQDO�RI�1XWULWLRQ�DQG�+HDOWK���
��������-���� 

 
:DQJ��-��	�:DQJ��+�����������$JXVWXV���2[L�

GDWLYH�6WUHVV�LQ�3DQFUHDWLF�%HWD�&HOO�5H�
JHQHUDWLRQ� >5HYLHZ@�� 2[LGDWLYH� 0HGL�
FLQH�DQG�&HOOXODU�/RQJHYLW\������� 

 
=KDQJ��+���+H��-���<XDQ��/���/LQ��=����������,Q�

9LWUR� DQG� ,Q� 9LYR� 3URWHFWLYH� (IIHFW� RI�
*DQRGHUPD�OXFLGXP�3RO\VDFFKDULGHV�RQ�
$OOR[DQ-LQGXFHG�3DQFUHDWLF� ,VOHWV�'DP�
DJH��/LIH�6FLHQFHV����������-����� 


