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$%675$. 
/DWDU� %HODNDQJ� �� 7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN� XQWXN� PHQJHWDKXL� SHQJDUXK�
SHPEHULDQ�HNVWUDN�EXDK� MXZHW� �6\]\JLXP�FXPLQL�� WHUKDGDS�KLVWRORJL�JLQMDO�PHQFLW� MDQWDQ�
�0XV�PXVFXOXV��\DQJ�WHUSDSDU�DVDS�URNRN�� 
0HWRGH���5DQFDQJDQ�SHUFREDDQ�\DQJ�GLJXQDNDQ�DGDODK�5DQFDQJDQ�$FDN�/HQJNDS��5$/���
3HQHOLWLDQ�LQL�PHQJJXQDNDQ���NHORPSRN�PHQFLW�MDQWDQ�\DQJ�WHUGLUL�GDUL�FRQWURO��3���GLEHUL�
DLU�PLQXP�VHEDQ\DN�����PO��SHUODNXDQ����3���GLEHUL�SDSDUDQ�DVDS�URNRN��GDQ�SHUODNXDQ���
�3���GLEHUL�HNVWUDN�EXDK�MXZHW�VHEDQ\DN�����PO�GDQ�SDSDUDQ�DVDS�URNRN��6HPXD�NHORPSRN�
SHUODNXDQ�GLODNXNDQ�VHODPD����KDUL��'DWD�KDVLO�SHQHOLWLDQ�GLRODK�GDQ�GLVDMLNDQ�GDODP�EHQ�
WXN� WDEHO� PHQJJXQDNDQ� SURJUDP� VWDWLVWLN� NRPSXWHU� �6366� ����� IRU� :LQGRZV�� GHQJDQ�
PHQJJXQDNDQ�XML�2QH�:D\�$QRYD�� 
+DVLO� ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�SHPEHULDQ�HNVWUDN�EXDK�MXZHW�EHUSHQJDUXK�
VLJQLILNDQ��3�������WHUKDGDS�MXPODK�QHNURVLV�JORPHUXOXV�GDQ�WXEXOXV�JLQMDO�PHQFLW�MDQWDQ�
\DQJ�WHUSDSDU�DVDS�URNRN� 
.HVLPSXODQ� �� SHPEHULDQ� HNVWUDN� EXDK� MXZHW� �6\]\JLXP� FXPLQL�� VHEDQ\DN� ����PO� GDSDW�
PHQXUXQNDQ�MXPODK�QHNURVLV�JORPHUXOXV�GDQ�WXEXOXV�JLQMDO�PHQFLW�MDQWDQ��0XV�PXVFXOXV��
\DQJ�WHUSDSDU�DVDS�URNRN� 
.DWD�NXQFL��DVDS�URNRN��HNVWUDN�EXDK�MXZHW��QHNURVLV�JORPHUXOXV��QHNURVLV�WXEXOXV��JLQMDO 
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,QWURGXFWLRQ� ��7KH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR�SURYH�WKH�HIIHFWV�RI�WKH�MDYD�SOXP�IUXLW�
H[WUDFW�WR�WKH�QHFURVLV�RI�JORPHUXOXV�DQG�WXEXOH�RI�WKH�NLGQH\�RI�FLJDUHWWH�VPRNH�H[SRVHG�
PLFH�� 
0HWKRG���7KH�H[SHULPHQWDO�GHVLJQ�XVHG�ZLWKLQ�VWXG\�ZDV�D�&RPSOHWHO\�5DQGRPLVHG�'H�
VLJQ��&5'��ZLWK�WKUHH�JURXSV��FRQWURO��3���WUHDWHG�ZLWK�ZDWHU�����PO��3��WUHDWHG�ZLWK�FLJD�
UHWWH�VPRNH�H[SRVHG��DQG�3��WUHDWHG�ZLWK�MDYD�SOXP�IUXLW�H[WUDFW�WUHDWPHQW�����PO�DQG�FLJD�
UHWWH� VPRNH� H[SRVHG�� $OO� 7UHDWPHQW� DQG� H[SRVXUH� FLJDUHWWH� VPRNH� ZDV� JLYHQ� DERXW� ���
GD\V��'DWD�ZHUH�DQDO\]HG�ZLWK�VWDWLVWLF�SURJUDP��6366������IRU�:LQGRZV��ZLWK�2QH�:D\�
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5HVXOW� ��7KH�UHVXOW�VKRZHG�WKDW�WKH�H[WUDFW�MDYD�SOXP�IUXLW�VLJQLILFDQWO\�LQFUHDVHG��3�������
WKH�QXPEHU�RI�QHFURVLV�RI�JORPHUXOXV�DQG�WXEXOH�RI�WKH�NLGQH\�RI�FLJDUHWWH�VPRNH�H[SRVHG�
PLFH��DPRXQW�RI�JORPHUXODU�QHFURVLV�DQG�UHQDO�WXEXODU�QHFURVLV�RI�PDOH�PLFH� 
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0HURNRN� PHUXSDNDQ� VDODK� VDWX�
SHQ\HEDE� XWDPD� NHPDWLDQ� GL� GXQLD��
0HURNRN�GDSDW�PHQLPEXONDQ�HIHN�QHJDWLI�
EDLN�GDUL� VHJL�NHVHKDWDQ��HNRQRPL�� VRVLDO�
EXGD\D�GDQ�OLQJNXQJDQ��3DGD�WDKXQ�������
EDGDQ�NHVHKDWDQ�GXQLD�:RUOG�+HDOWK�2U�
JDQL]DWLRQ��:+2��PHQHWDSNDQ�,QGRQHVLD�
VHEDJDL� QHJDUD� NHWLJD� SHURNRN� WHUEDQ\DN�
GLGXQLD��/HELK�GDUL���� MXWD�SHQGXGXN� ,Q�
GRQHVLD� PHQJDODPL� NHFDQGXDQ� ROHK� QL�
NRWLQ� URNRN� GDQ� NHPDWLDQ� DNLEDW�
PHQJNRQVXPVL� URNRN� WHUFDWDW� OHELK� GDUL�
���� ULEX� RUDQJ� SHU-WDKXQ� �1XUUXUDKPDK��
������� :+2� PHPSUHGLNVL� SDGD� WDKXQ�
����� SURGXN� WHPEDNDX� DNDQ� PHQ\HEDE�
NDQ� NHPDWLDQ� GL� VHOXUXK� GXQLD� PHOHELKL�
GHODSDQ� MXWD� SHU-WDKXQ�� GDQ� ���� NRUEDQ�
EHUDVDO� GDUL� QHJDUD� EHUNHPEDQJ�
�+HUPDZDQ�������� 
6DODK�VDWX�SHQ\HEDE�SROXVL�XGDUD�DGD�

ODK�DVDS�URNRN�\DQJ�PHPLOLNL�VLIDW�WRNVLN�
EDJL� WXEXK��$VDS� URNRN�PHUXSDNDQ� VXP�
EHU� UDGLNDO� EHEDV� \DQJ� GDSDW�PHQ\HEDE�
NDQ� WHUMDGLQ\D� EHUEDJDL� SHQ\DNLW� GHJHQ�
HUDWLI�� $VDS� URNRN� PHQJDQGXQJ� EDQ\DN�
EDKDQ� NLPLD� EHUEDKD\D� VHSHUWL� QLNRWLQ��
WDU�� QLWURVPDLQ�� VHODLQ� LWX� PHQJDQGXQJ�
EDKDQ� NDUVLQRJHQ� GDQ� PXWDJHQ� VHSHUWL�
WLPDK� KLWDP� �3E��� JDV� NDUERQPRQRNVLGD�
�&2��� WDU�� VHQ\DZD� SRO\F\FOLFDURPDWLF�
K\GURFDUERQV� �3$+V�� GDQ� PHWDO�
�+HUPDZDQ�������� 
5DGLNDO� EHEDV� DWDX� 526� �5HDFWLYH�

2[LJHQ� 6SHFLHV�� PHUXSDNDQ� DWRP� \DQJ�
PHPSXQ\DL�VDWX�DWDX�OHELK�HOHNWURQ�\DQJ�
WLGDN� EHUSDVDQJDQ� �)DMUL� GNN�� �������
5DGLNDO�EHEDV�SDGD�DVDS�URNRN�GDSDW�PH�
Q\HEDENDQ� WHUMDGLQ\D� VWUHVV� RNVLGDWLI�
\DQJ� GDSDW�PHQXUXQNDQ� SHUWDKDQDQ� DQWL�
RNVLGDQ� GL� GDODP� WXEXK� �)RUNLQN�� GNN���
������� � 5DGLNDO� EHEDV� GDSDW� PDVXN� NH�
GDODP� WXEXK� PHODOXL� VDOXUDQ� SHUQDSDVDQ�
GDQ�GDSDW�PHUXVDN�NHUMD�GDQ�IXQJVL�RUJDQ�
WXEXK�� VDODK� VDWXQ\D� RUJDQ� JLQMDO�� 6DODK�
VDWX� IDNWRU� \DQJ� PHPSHQJDUXKL� SHUX�
EDKDQ� VWUXNWXU� GDQ� IXQJVL� GDUL� VHO� SDGD�

JLQMDO� DGDODK� UDGLNDO� EHEDV� �+DQLIDK��
������� 5DGLNDO� EHEDV� SDGD� DVDS� URNRN�
PHQJDNLEDWNDQ� SHQ\HPSLWDQ� SHPEXOXK�
GDUDK� SDGD� JLQMDO� VHKLQJJD� JORPHUXOXV�
SDGD� JLQMDO� WLGDN� GDSDW�PHQ\DULQJ� EDKDQ�
WRNVLN�\DQJ�WHUNDQGXQJ�GL�GDODP�DVDS�UR�
NRN� �.XPDU�� ������� 5DGLNDO� EHEDV� SDGD�
DVDS�URNRN�GDSDW�PHQ\HEDENDQ�NHUXVDNDQ�
VHO�\DQJ�GLWDQGDL�GHQJDQ�DGDQ\D�SLNQRWLN��
NDULRUHNVLV� GDQ� NDULROLVLV� SDGD� LQWL� VHO�
WXEXOXV�SDGD�JLQMDO��2]EHN�������� 
0HQLQJNDWQ\D� UDGLNDO� EHEDV� GL� GDODP�

WXEXK� SHUOX� GLEHULNDQ� DQWLRNVLGDQ� XQWXN�
PHQ\HLPEDQJNDQ� WXEXK�� $QWLRNVLGDQ�
PHPSXQ\DL�SHUDQ�SHQWLQJ�GDODP�PHQMDJD�
NHVHLPEDQJDQ�MXPODK�UDGLNDO�EHEDV�GLGD�
ODP� WXEXK� GHQJDQ� FDUD� PHQHULPD� DWDX�
PHQGRQRUNDQ� VDODK� VDWX� HOHNWRQ� SDGD�
UDGLNDO�EHEDV� �6XNPDQLQJVLK���������$Q�
WLRNVLGDQ� MXJD� EHUIXQJVL� VHEDJDL�
PHNDQLVPH� SHUWDKDQDQ� WXEXK� WHUKDGDS�
UDGLNDO� EHEDV� �9DONR�� GNN��� ������� %XDK�
MXZHW� PHUXSDNDQ� VDODK� VDWX� WDQDPDQ�
\DQJ� PHPSXQ\DL� VHQ\DZD� DNWLI� VHEDJDL�
DQWLRNVLGDQ� �6XNPDQLQJVLK�� ������� %XDK�
MXZHW� \DQJ� EDQ\DN� WXPEXK� GL� ,QGRQHVLD�
PHPLOLNL� NDGDU� DQWRVLDQLQ� GDQ� DNWLYLWDV�
DQWLRNVLGDQ�\DQJ�VDQJDW�WLQJJL��\DLWX������
PJ�J�GDQ���������7HUGDSDW�NRUHODVL�SRVL�
WLI� \DQJ� PHQXQMXNNDQ� EDKZD� DNWLYLWDV�
DQWLRNVLGDQ� \DQJ� WHUGDSDW� GDODP� EXDK�
MXZHW� WHUXWDPD� GLVHEDENDQ� ROHK� DQ�
WRVLDQLQQ\D� �/HVWDULR� GNN��� �������
3HQHOLWLDQ�ODLQ�PHQXQMXNNDQ�EDKZD�SHP�
EHULDQ�HNVWUDN�EXDK�MXZHW�GDSDW�PHPSHU�
EDLNL� VWUXNWXU� KLVWRORJL� WUDNHD� PHQFLW�
\DQJ� WHODK� WHUSDSDU� DVDS� URNRN�
�.ULVWLDZDQ�� GNN��� ������� 3HQJJXQDDQ�
HNVWUDN� EXDK� MXZHW� EHOXP� SHUQDK� GLWHOLWL�
GDODP� PHQDQJDQL� GDPSDN� EXUXN� GDUL�
DVDS� URNRN� WHUKDGDS� RUJDQ� JLQMDO� PHQFLW�
MDQWDQ�� 2OHK� NDUHQD� LWX�� SHUOX� GLODNXNDQ�
SHQHOLWLDQ� PHQJHQDL� JDPEDUDQ� KLVWRORJL�
JLQMDO�PHQFLW�MDQWDQ��0XV�PXVFXOXV��\DQJ�
GLEHUL� HNVWUDN� EXDK� MXZHW� �6\]\JLXP�
FXPLQL�� VHEDJDL� SHOXUXK� UDGLNDO� EHEDV�
SDGD�DVDS�URNRN� 

�0XV�PXVFXOXV��H[SRVHG�WR�FLJDUHWWH�VPRNH� 
 
.H\ZRUGV��&LJDUUHWH�VPRNH��MDYD�SOXP�IUXLW�H[WUDFW��QHFURVLV�RI�JORPHUXOXV��QHFURVLV�RI���
WXEXOH��NLGQH\ 
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������5DQFDQJDQ�3HQHOLWLDQ 

5DQFDQJDQ� \DQJ� GLJXQDNDQ� SDGD�
SHQHOLWLDQ� LQL� DGDODK� 5DQFDQJDQ� $FDN�
/HQJNDS� �5$/�� GHQJDQ� VDWX� NHORPSRN�
NRQWURO� GDQ� GXD� NHORPSRN� SHUODNXDQ��
3HQHOLWLDQ� LQL� PHQJJXQDNDQ� ��� HNRU� PHQFLW�
MDQWDQ��3DGD�NHORPSRN�NRQWURO� �.��GLEHUL�DLU�
PLQXP� VHEDQ\DN� ���� PO�� SHUODNXDQ� �� �3���
GLEHUL� SDSDUDQ� DVDS� URNRN�� GDQ� SHUODNXDQ� ��
�3��� GLEHUL� HNVWUDN� EXDK� MXZHW� VHEDQ\DN� ����
PO�GDQ�SDSDUDQ�DVDS�URNRN��3HUODNXDQ�GLEHUL�
NDQ� VHODPD� ��� KDUL�� 5RNRN� \DQJ� GLJXQDNDQ�
DGDODK�URNRN�NUHWHN� 

 
������3HPEXDWDQ�(NVWUDN�%XDK�-XZHW 

%XDK� MXZHW� WHUVHEXW� GLEHUVLKNDQ� GDQ� GL�
HSDVNDQ�GDUL�ELMLQ\D��7DKDS�VHODQMXWQ\D�EXDK�
MXZHW� WHUVHEXW� GLKDQFXUNDQ� NHPXGLDQ� GLN�
HULQJNDQ��6HWHODK�NHULQJ�EXDK� MXZHW�GLKDOXV�
NDQ� GHQJDQ� PHQJJXQDNDQ� EOHQGHU� KLQJJD�
EXDK�MXZHW�EHUEHQWXN�EXEXN�NHPXGLDQ�GLWLP�
EDQJ�DJDU�PHQJHWDKXL�NDGDU�DLUQ\D�� 

%XDK� MXZHW� \DQJ� WHODK� EHUEHQWXN� EXEXN�
VHODQMXWQ\D� GLPDVHUDVL� GHQJDQ� GLOHWDNNDQ�
SDGD�WDEXQJ�HUOHPH\HU�GDQ�GLUHQGDP�GHQJDQ�
ODUXWDQ� HWKDQRO� ���� �WHNQLV�� VHODPD���� MDP��
VHODQMXWQ\D� GLVDULQJ� GHQJDQ� PHQJJXQDNDQ�
NDLQ� NDVD� GDQ� NHUWDV� VDULQJ�� 0DVHUDVL� GLO�
DNXNDQ� VHEDQ\DN� WLJD� NDOL� VDPSDL� SHODUXW�
EHUZDUQD�EHQLQJ� 

(NVWUDN�FDLU�GDUL�VDPSHO�WHUVHEXW�NHPXGL�
DQ� GLHYDSRUDVL� GHQJDQ� PHQJJXQDNDQ� DODW�
\DQJ� GLVHEXW� YDFXXP� URWDU\� HYDSRUDWRU��
3URVHV� SHQJXDSDQ� LQL� GLODNXNDQ� KLQJJD� GL�
SHUROHK�HNVWUDN�NHQWDO�EHUEHQWXN�JHO��(NVWUDN�
NHQWDO� EHUEHQWXN� JHO� WHUVHEXW� NHPXGLDQ�
GLODUXWNDQ�GHQJDQ�PHQJJXQDNDQ�&0&�1D�����
���FDUER[\�PHWK\O�FHOOXORVH�� 

 
�����3HPDSDUDQ�$VDS�5RNRN 

3HPDSDUDQ� DVDS� URNRN� GLODNXNDQ� GL� GD�
ODP�EDN�NDFD�EHUXNXUDQ����[����[����FP�GDQ�
GLEXDWNDQ�GXD�OXEDQJ��VDWX�OXEDQJ�XQWXN�PH�
PDVXNNDQ� URNRN� NH� GDODP� NDQGDQJ� GDQ�
OXEDQJ� VDWXQ\D� VHEDJDL� YHQWLODVL�� 3DGD�
SDQJNDO� URNRN� GLKXEXQJNDQ� VHODQJ� DHURWRU�
\DQJ�VDPD�GHQJDQ�GLDPHWHU�URNRN�DJDU�URNRN�
WHWDS�PHQ\DOD��7LDS�SHPDSDUDQ�PHQJJXQDNDQ�
VDWX� EDWDQJ� URNRN� NUHWHN� SHU� HNRU� SHU� KDUL��
GDQ�GLODNXNDQ�VHODPD����KDUL� 

 
������3HPEHULDQ�(NVWUDN�%XDK�-XZHW 

3HPEHULDQ� HNVWUDN� EXDK� MXZHW� SDGD�
PHQFLW� MDQWDQ� GLODNXNDQ� VHFDUD� RUDO�
PHQJJXQDNDQ� VRQGH� �VSXLW� \DQJ� XMXQJ�

MDUXPQ\D�GLWXPSXONDQ��GHQJDQ�GRVLV����PJ�
NJ� EE�� (NVWUDN� GLEHULNDQ� VHEDQ\DN� ���� PO�
HNRU� VHODPD� ��� � KDUL� GDQ�GLEHULNDQ� VDWX� MDP�
VHEHOXP�SHPDSDUDQ�DVDS�URNRN�� 
������3HPEXDWDQ�6D\DWDQ�+LVWRORJL 

7LNXV� GLEHGDK� GDQ� GLDPELO� RUJDQ� WHV�
WLVQ\D� SDGD� KDUL� NH-���� 3HPEXDWDQ� VD\DWDQ�
KLVWRORJL� WHVWLV� GLODNXNDQ� GHQJDQ�
PHQJJXQDNDQ� PHWRGH� SDUDILQ�� /DUXWDQ�
ILNVDWLI�\DQJ�GLJXQDNDQ�DGDODK�IRUPDOLQ�EXII�
HU� ���� GDQ� ERXLQ�� 3HZDUQDDQ� GHQJDQ�
PHQJJXQDNDQ� +HPDWR[\OLQ� (KUOLFK-(RVLQ��
3HQJDPDWDQ� GLODNXNDQ� GHQJDQ� PHQJKLWXQJ�
MXPODK�1HNURVLV�JORPHUXOXV��3LNQRWLV��.DULR�
UKHNVLV��.DULROLVLV� 
������$QDOLVLV�'DWD 

$QDOLVLV�GDWD�GLODNXNDQ�VHFDUD�NXDQWLWDWLI�
GHQJDQ�PHQJJXQDNDQ�SURJUDP�VWDWLVWLN�NRP�
SXWHU� �6366� ����� IRU� :LQGRZV��� 8QWXN�
PHOLKDW� DGDQ\D� SHQJDUXK� DNLEDW� SHUODNXDQ�
GLODNXNDQ�GHQJDQ�XML�2QH�:D\�$QRYD��$SDEL�
OD� WHUGDSDW� KDVLO� \DQJ� EHUPDNQD� GLODQMXWNDQ�
GHQJDQ� XML� MDUDN� EHUJDQGD� 'XQFDQ� GHQJDQ�
GHUDMDW� NHSHUFD\DDQ� \DQJ� GLSDNDL� DGDODK����
�3��������� 

 
+$6,/ 

3HQJDUXK� SHPEHULDQ� HNVWUDN� EXDK� MXZHW�
WHUKDGDS� KLVWRORJL� JLQMDO� PHQFLW� MDQWDQ� \DQJ�
WHUSDSDU� DVDS� URNRN� GDSDW� GLOLKDW� SDGD� WDEHO��
3DGD� KDVLO� SHQHOLWLDQ� DGD� NHFHQGHUXQJDQ�
SHQXUXQDQ� UDWD-UDWD� MXPODK� QHNURVLV�
JORPHUXOXV� GDQ� WXEXOXV� JLQMDO� \DQJ� GLEHUL�
HNVWUDN� EXDK� MXZHW�� +DVLO� DQDOLVLV� VWDWLVWLN�
SDGD� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� SHUEHGDDQ�
\DQJ� Q\DWD� �3������� DQWDUD� NHORPSRN�
NRQWURO��3��GDQ�3���+DVLO�\DQJ�EHUEHGD�Q\DWD�
WHUKDGDS� MXPODK� QHNURVLV� JORPHUXOXV� GDQ�
WXEXOXV� JLQMDO� PHQXQMXNNDQ� EDKZD�
SHPEHULDQ� HNVWUDN� EXDK� MXZHW� SDGD� PHQFLW�
MDQWDQ� \DQJ� WHUSDSDU� DVDS� URNRN� GDSDW�
PHQXUXQNDQ� MXPODK�QHNURVLV�JORPHUXOXV�GDQ�
WXEXOXV�SDGD�JLQMDO�VHFDUD�VLJQLILNDQ� 

 
7DEHO����5DWD-5DWD�-XPODK�1HNURVLV�

*ORPHUXOXV�*LQMDO�GDQ�7XEXOXV�*LQMDO�
0HQFLW�-DQWDQ�\DQJ�'LEHUL�(NVWUDN�%XDK�

3DUDPHWHU   �����3HUOD�
NXDQ 
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.HWHUDQJDQ�� KXUXI� \DQJ� EHUEHGD� GDODP� VDWX�
NRORP�PHQXQMXNNDQ�KDVLO�EHUEHGD�Q\DWD�SDGD�
WDUDI�XML��� 
3� �NRQWURO�GLEHUL�DLU�PLQXP 
3� �SHUODNXDQ�GLEHUL�SDSDUDQ�DVDS�URNRN 
3� �SHUODNXDQ�GLEHUL�SDSDUDQ�DVDS�URNRN�GDQ�
HNVWUDN�EXDK�MXZHW 
 

3DGD�SHUODNXDQ����3���\DQJ�KDQ\D�WHUSDSDU�
DVDS� URNRN� PHQJDODPL� QHNURVLV� JORPHUXOXV�
GDQ� WXEXOXV� SDOLQJ� EDQ\DN�� +DO� LQL� GLVHEDE�
NDQ�NDUHQD�SHUODNXDQ�LQL�KDQ\D�WHUSDSDU�DVDS�
URNRN� VDMD� WDQSD� GLEHUL� HNVWUDN� EXDK� MXZHW��
*DPEDUDQ� KLVWRORJL� QHNURVLV� JORPHUXOXV�
GLWDQGDL�GHQJDQ�PHQJHFLOQ\D�JORPHUXOXV�GD�
ODP� NDSVXOD� ERZPDQ� �*DPEDU� ����� 6H�
GDQJNDQ� QHNURVLV� WXEXOXV� JLQMDO� GLWDQGDL�
GHQJDQ� LQWL� VHO� SLNQRWLV� �LQWL� NHFLO�� SDGDW���
NDULRUKHNVLV� �LQWL� SHFDK� PHQMDGL� EHEHUDSD�
JXPSDODQ��� NDULROLVLV� �LQWL� SXFDW�� ODUXW��
�*DPEDU������+HUPDZDQ�������� 

 
 

 
 
 
 
 
 
 
 
 
*DPEDU����1HNURVLJORPHUXOXV�GDQ�WXEX�

OXV�JLQMDO�SDGD�SHUODNXDQ�������[� 
 

.HWHUDQJDQ� 1HNURVLV�JORPHUXOXV���D� 
3LNQRWLV��E� 
.DULRUKHNVLV��F� 
.DULROLVLV��G� 

 
 
 
 
 
 
 
 
 
 
 
 

*DPEDU����1HNURVLV�JORPHUXOXV�GDQ�WXEXOXV�
JLQMDO�SDGD�SHUODNXDQ�������[�� 

 
 

.HWHUDQJDQ��1HNURVLV�JORPHUXOXV��D� 
�3LNQRWLV��E� 
�.DULRUKHNVLV��F� 
�.DULROLVLV��G� 

.HUXVDNDQ� VHO� JORPHUXOXV� GDQ� WXEXOXV�
JLQMDO� GDSDW� GLVHEDENDQ� ROHK� UDGLNDO� EHEDV�
\DQJ�EHUVXPEHU�GDUL�DVDS�URNRN��$VDS�URNRN�
PHQJDQGXPJ������EDKDQ�NLPLD�GDQ�JDV�EHU�
EDKD\D�WHUPDVXN�SROLDNULOLN�DURPDWLF�K\GUR�
FDUERQ��EHQ]HQH�KHWHURVLNOLN�DPLQD��QLWURVD�
PLQH�� HOHPHQ� UDGLRDNWLI�� NDUERQ�PRQRNVLGD�
VHUWD� EDKDQ� NDUVLQRJHQ� ODLQQ\D�� =DW� GDODP�
DVDS�URNRN�\DQJ�SDOLQJ�EHUEDKD\D�GDQ�PHUX�
SDNDQ� DJHQ� NDUVLQRJHQ� DGDODK� ]DW� QL�
WRVDPLQH� �6ODJD� GDQ�.HXQHNH�� ������� $VDS�
URNRN� EHUSRWHQVL� PHQLQJNDWNDQ� UDGLNDO�
EHEDV� EHUXSD� 5HDFWLYH� 2[\JHQ� 6SHVLHV�
�526��� -XPODK� UDGLNDO� EHEDV� \DQJ� EHUOHELK�
GDSDW� PHQ\HEDENDQ� VWUHVV� RNVLGDWLI� \DQJ�
PHQJDNLEDWNDQ� NHUXVDNDQ� VHO� �QHNURVLV��
�*ROGPDQ� GDQ� .ODW]�� ������� .HUXVDNDQ� VHO�
GDSDW�PHQ\HEDENDQ� SHUXEDKDQ� VWUXNWXU� GDQ�
PHPEUDQ� VHUWD�PHQRQDNWLINDQ� LNDWDQ�PHP�
EUDQ�GHQJDQ�UHVHSWRU�DWDX�HQ]LP�\DQJ�GDSDW�
PHQJJDQJJX� IXQJVL� QRUPDO� VHO� �0XOLDUWKD�
GNN��������� 

5DGLNDO� EHEDV�PHUXVDN� VHO� GHQJDQ� FDUD�
PDVXN� NH� GDODP� WXEXK� PHODOXL� VDOXUDQ� QD�
SDV�� NHPXGLDQ� GLEDZD� ROHK� DOLUDQ� GDUDK�
PHQXMX� MDQWXQJ� VHODQMXWQ\D�GLDOLUNDQ�NH� VH�
OXUXK� WXEXK� WHUPDVXN� JLQMDO�� 5DGLNDO� EHEDV�
PHQ\HUDQJ� PHPEUDQ� SODVPD� \DQJ� WHUGLUL�
GDUL�NRPSRQHQ�OLSLG�GDQ�NRPSRQHQ�SURWHLQ��
5HDNVL� EHEDV� SDGD� OLSLG� VHULQJ� GLVHEXW� VH�
EDJDL� SHURNLGDVL� OLSLG�� 3HURNVLGDVL� OLSLG� LQL�
GDSDW� PHQ\HEDENDQ� NHUXVDNDQ� MDULQJDQ�
EDKNDQ� NHPDWLDQ� VHO� �QHNURVLV��� 3HURNVLGDVL�
OLSLG�PHUXSDNDQ� UHDNVL� EHUDQWDL� \DQJ�PHP�
EHULNDQ� SDVRNDQ� UDGLNDO� EHEDV� VHFDUD� WHUXV�
PHQHUXV�\DQJ�PHQJLQLVLDVL�SHURNVLGDVL�OHELK�
ODQMXW��5HDNVL�EHEDV�SDGD�SURWHLQ�PHQ\HEDE�
NDQ�LNDWDQ�VLODQJ�DQWDU�PROHNXO�SURWHLQ��VLIDW�
SURWHLQ� PHQMDGL� NDNX� GDQ� PXGDK� SXWXV� VH�
KLQJJD� SURWHLQ� PHPEUDQ� DNDQ� NHKLODQJDQ�
IXQJVLQ\D��.HGXD� UHDNVL� WHUVHEXW�PHQJXEDK�
VWUXNWXU�PHPEUDQ�VHO��:LMD\DQWL��������� 

3URVHV� WHUMDGLQ\D� QHNURVLV� JORPHUXOXV�
GDQ�WXEXOXV�SDGD�JLQMDO�GLVHEDENDQ�ROHK�NDQ�
GXQJDQ� QLNRWLQ� \DQJ� WHUGDSDW� SDGD� DVDS� UR�
NRN�PHODOXL�SURVHV�LQMXU\��3URVHV�LQMXU\�PH�
Q\HEDENDQ� VHO-VHO� \DQJ� EHUDGD� SDGD� GL� GD�
ODP� SHPEXOXK� GDUDK� GDODP� JLQMDO� EHULQWHU�
NDVL� ODQJVXQJ� GHQJDQ� QLNRWLQ�� +DO� LQL� PH�
Q\HEDENDQ� WHUMDGLQ\D� NHUXVDNDQ� VHO�
�QHNURVLV��SDGD�JLQMDO��.XPDU�������� 

3DGD� SHQHOLWLDQ� LQL� SHPEHULDQ� HNVWUDN�



 

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

 

MXZHW�SDGD�PHQFLW� MDQWDQ�\DQJ� WHUSDSDU�DVDS�
URNRN� PHQXQMXNNDQ� KDVLO� \DQJ� VLJQLILNDQ�
PHQXUXQNDQ� MXPODK�QHNURVLV�JORPHUXOXV�GDQ�
WXEXOXV�JLQMDO��+DO�LQL�GLGXJD��NDUHQD�HNVWUDN�
EXDK�MXZHW�PHQJDQGXQJ�VHQ\DZD�DQWLRNVLGDQ�
\DQJ� GLWDQGDL� GHQJDQ� DGDQ\D� DQWRVLDQLQ� VH�
EDJDL�SHQ\HEDE�ZDUQD�XQJX�SDGD�EXDK�MXZHW��
.DQGXQJDQ� VHQ\DZD� DQWRVLDQLQ� SDGD� EXDK�
MXZHW� PDPSX� PHOLQGXQJL� VHO� GDUL� VHUDQJDQ�
UDGLNDO� EHEDV� ROHK� SHPEHULDQ� DVDS� URNRN�
GHQJDQ� FDUD� PHPXWXV� UHDNVL� GDUL� RNVLGDVL�
EHUDQWDL� UDGLNDO� EHEDV� �:LQDUVL�� ������� $Q�
WRVLDQLQ� PHPLOLNL� PDQIDDW� DQWLRNVLGDQ�
GHQJDQ�EHUSHUDQ�VHEDJDL�GRQRU�HOHNWURQ�DWRP�
KLGURJHQ� SDGD� UDGLNDO� EHEDV� �6XGHZD� GDQ�
$ULMDQD��������� 

3HQHOLWLDQ� ODLQ� PHQJHQDL� PHNDQLVPH�
NHUMD�DQWRVLDQLQ�HNVWUDN�EXDK�MXZHW�GLODNXNDQ�
GHQJDQ� FDUD� SHQJKDPEDWDQ� SHURNVLGDVL� OLSLG�
GDUL� DQWRVLDQLQ� EXDK� MXZHW� GLXML� VHFDUD� LQ�
YLWUR�GDODP� VLVWHP�PRGHO� \DQJ�PHQJDQGXQJ�
OLSRSURWHLQ�/'/��6DUL���������+DVLO�SHQHOLWLDQ�
PHQXQMXNNDQ�EDKZD�HNVWUDN�VHUWD�LVRODW�EXDK�
MXZHW� \DQJ�PHQJDQGXQJ� VHQ\DZD� XWDPD� DQ�
WRVLDQLQ�PHQXQMXNNDQ� DNWLYLWDV� SHQJKDPEDW�
DQ� WHUKDGDS� RNVLGDVL� OLSRSURWHLQ� /'/�
PHQJJXQDNDQ� ORJDP� &X���� 3HQHOLWLDQ� GDUL�
%URZQ� GDQ� .HOO\� ������� MXJD� PHQXQMXNNDQ�
EDKZD� DQWRVLDQLQ� PHPLOLNL� NHPDPSXDQ� GD�
ODP�PHQJKDPEDW�RNVLGDVL�OLSRSURWHLQ�/'/� 

$QWRVLDQLQ� \DQJ� WHUGDSDW� SDGD� EXDK�
MXZHW� WHUPDVXN� NHORPSRN� SROLIHQRO� WHODK�
EDQ\DN� GLWHOLWL� GDQ� GLODSRUNDQ� PHQXQMXNNDQ�
NHPDPSXDQ� VHEDJDL� VHQ\DZD� DQWLRNVLGDQ��
/HVWDULR�GNN�� �����D���/HVWDULR�GNN�� �����E��
PHQJXML�DNWLYLWDV�DQWLRNVLGDQ�EXDK�MXZHW�SD�
GD� EHEHUDSD� WLQJNDW� NHPDVDNDQ� EXDK� MXZHW�
GDQ�SDGD�EHEHUDSD�SHUODNXDQ�HNVWUDNVL� �MHQLV�
SHODUXW�� ODPD� GDQ� VXKX� HNVWUDNVL��� %DQHUMHH�
GNN�� ������� PHQJXML� DNWLYLWDV� DQWLRNVLGDQ�
GDUL� EDJLDQ� NXOLW� EXDK� MXZHW� GHQJDQ� SHUOD�
NXDQ�SHQJHULQJDQ�VHODPD���KDUL�GDQ���EXODQ��
9HLJDV� GNN�� ������� PHODNXNDQ� LGHQWLILNDVL�
NRPSRVLVL� DQWRVLDQLQ� EXDK� MXZHW�� PHQJXML�
DNWLYLWDV� DQWLRNVLGDQ� GDUL� EDJLDQ� NXOLW� EXDK�
MXZHW�� VHUWD� PHQJXML� VWDELOLWDV� ZDUQD� DQ�
WRVLDQLQ�NXOLW�EXDK�MXZHW�XQWXN�WXMXDQ�IDUPD�
VHXWLNDO�XQWXN�SURGXN�DQWLWXVLI�\DQJ�PHQJDQ�
GXQJ�VDOEXWDPRO� 

 
6,038/$1 

3DGD� SHQHOLWLDQ� LQL� SHPEHULDQ� HNVWUDN�
EXDK� MXZHW� �6\]\JLXP� FXPLQL�� VHEDQ\DN� ����
PO� GDSDW� PHQXUXQNDQ� MXPODK� QHNURVLV�
JORPHUXOXV� GDQ� WXEXOXV� JLQMDO� PHQFLW� MDQWDQ�
�0XV�PXVFXOXV��\DQJ�WHUSDSDU�DVDS�URNRN� 

6$5$1 
3HUOX� GLODNXNDQ� SHQHOLWLDQ� OHELK�

ODQMXW� WHUNDLW�GHQJDQ�GRVLV�RSWLPDO�\DQJ�ELDV�
PHQXUXQNDQ�MXPODK�QHNURVLV�SDGD�RUJDQ�JLQ�
MDO�PHQFLW�MDQWDQ� 
 
.(3867$.$$1 
%DQHUMHH�$��'DVJXSWD�1��'H�%��������,Q�YLWUR�

VWXG\� RI� DQWLR[LGDQW� DFWLYLW\� RI�
6\]\JLXP� FXPLQL� IUXLW��)RRG�&KHP�
LVWU\�������-���� 

%URZQ� -(��.HOO\�0)�� ������ ,QKLELWLRQ� RI� OL�
SLG� SHUR[LGDWLRQ� E\� DQWKRF\DQLQV��
DQWKRF\DQLGLQV� DQG� WKHLU� SKHQROLF�
GHJUDGDWLRQ�SURGXFWV��(XU�-�/LSLG�6FL�
7HFKQRO�������-��� 

)DMUL�� +�� 5��� 5DGHQ��$��� &KRHVQDQ�� (�� ������
3HQJDUXK�3HPEHULDQ�*OXWDWKLRQH�3UD�
/DWLKDQ� 6XEPDNVLPDO� 7HUKDGDS�
-XPODK� 7URPERVLW� 'DQ� 0DVD�
3HUGDUDKDQ� �� 6WXGL� (NVSHULPHQWDO�
3DGD�+HZDQ�&RED��3HQGLGLNDQ�'RN�
WHU� )DNXOWDV�� 8QLYHUVLWDV� $LUODQJJD��
6XUDED\D��6SRUW�DQG�)LWQHV�-RXUQDO���
�������-�� 

)RUNLQN�� 0��� 6PHLWLQN�� -�$�0��� %URFN�� 5���
:LOOHPV�� 3�+�*�0��� GDQ� .RRSPDQ��
:�-�+��������'HWHFWLRQ�DQG�PDQLSX�
ODWLRQ�RI�PLWKRFRQGULDO� UHDFWLYH�R[\�
JHQ�VSHFLHV�LQ�PDPPDOLDQ�FHOOV��%LR�
FKLPLFD� HW�%LRSK\VLFD�$FWD�� ������-
�� 

*ROGPDQ��5�� � DQG�.ODW]��5�� ������7KH�1HZ�
$QWL� $JLQJ� 5HYROXWLRQ�� 0DOD\VLD��
3ULQWPDWH�6GQ��%KG�S����-��� 

+DQLIDK��/��������3HQJDUXK�3HPEHULDQ�%XDK�
3HSD\D� �&DULFD� SDSD\D�� /�� WHUKDGDS�
7LQJNDW� 1HNURVLV� (SLWHO� *ORPHUXOXV�
GDQ� 7XEXOXV� *LQMDO� 0HQFLW� �0XV�
PXVFXOXV�� \DQJ� 'LLQGXNVL� .DUERQ�
7HWUDNORULGD� �&&O���� 6NULSVL��
)DNXOWDV� 6DLQV� GDQ� 7HNQRORJL�� 8QL�
YHUVLWDV� ,VODP� 1HJHUL� 0DODQJ�� 0D�
ODQJ� 

+HUPDZDQ�� ,�3�� ������ 3HQJDUXK� 3HPEHULDQ�
(NVWUDN� .XOLW� 0DQJJLV� �*DUFLQLD�
PDQJRVWDQD�/LQQ��7HUKDGDS�1HNURVLV�
*ORPHUXOXV� 'DQ� 7XEXOXV� *LQMDO�
0HQFLW�-DQWDQ��0XV�PXVFXOXV��<DQJ�
'L� 3DSDU� $VDS� 5RNRN�� 6NULSVL��
)DNXOWDV�.HGRNWHUDQ�+HZDQ�8QLYHU�
VLWDV�$LUODQJJD�6XUDED\D� 

/HVWDULR� /1�� +DVWXWL� 3�� 5DKDUMR� 6�� 7UDQJ�
JRQR�� ����D�� 6LIDW� DQWLRNVLGDWLI�
HNVWUDN� EXDK� MXZHW� �6\]\JLXP�
FXPLQL���$JULWHFK���������-���� 



 

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

 

/HVWDULR� /1�� 6XSDUPR�� 5DKDUMR� 6�� 7UDQJ�
JRQR�� ����E�� 3HUXEDKDQ� DNWLYLWDV� DQWL�
RNVLGDQ�� NDGDU� DQWRVLDQLQ� GDQ� SROLIHQRO�
SDGD� EHEHUDSD� WLQJNDW� NHPDVDNDQ� EXDK�
GXZHW� �6\]\JLXP� FXPLQL��� $JULWHFK� ��
�������-���� 

.ULVWLDZDQ�� ,�.�$��� 6XDUQL�� 1�0�5���
<XOLKDVWXWL��'�$���������6WUXNWXU�+LVWROR�
JL� 7UDNHD�7LNXV� 3XWLK� �5DWWXV� VS���<DQJ�
7HUSDSDU� $VDS� 5RNRN� 6HWHODK� 'LEHUL�
(NVWUDN� %XDK� -XZHW� �6\]\JLXP� FXPLQL�
/����-XUQDO�6LPELRVLV���������-��� 

.XPDU��9���$EEDV��$�.��DQG�)DXVWR��1��������
3DWKRORJLF�%DVLF�RI�'LVHDVH��(GLVL�.H����
:%� 6DXQGHUV� &RPSDQ\�� 3KLODGHOSKLD��
����-��� 

/HVWDULR�� 1�/��� 6XSDUPR�� 5DKDUMR�� 6�� GDQ�
7UDQJJRQR�� �������� 3HUXEDKDQ� DNWLYLWDV�
DQWLRNVLGDQ�� NDGDU� DQWRVLDQLQ� GDQ�
SROLIHQRO� SDGD� EHEHUDSD� WLQJNDW� NHPDVD�
NDQ�EXDK�MXZHW��$JULWHFK���������-���� 

0XOLDUWKD�� ,� .HWXW� *��� 6ULZDK\XQL�� (�� GDQ�
<XOLDZDWL�� ������ 3HPEHULDQ� .RPELQDVL�
9LWDPLQ� &� GDQ� (� 3HURUDO� 0HPSHUEDLNL�
.HUXVDNDQ�+HSDU�$NLEDW�3DSDUDQ�5RNRN�
.UHWHN� 6XE� .URQLN�� -XUQDO� .HGRNWHUDQ�
%UDZLMD\D���������-��� 

1XUXUDKPDK�� ������ 3HQJDUXK� 5RNRN� 7HU�
KDGDS� .HVHKDWDQ� 'DQ� � 3HPEHQWXNDQ�
.DUDNWHU� 0DQXVLD�� � 3URVLGLQJ� 6HPLQDU�
1DVLRQDO��������-�� 

2]EHN��(��������,QGXFWLRQ�RI�R[LGDWLYH�VWUHVV�
LQ�NLGQH\��,QWHUQDW��-��1HSKURO�������-�� 

6DUL�� 3��� ������ 3RWHQVL�$QWRVLDQLQ�%XDK�'X�
ZHW��6\]\JLXP�&XPLQL��6HEDJDL�3HZDUQD�
3DQJDQ� $ODPL� <DQJ� 0HPLOLNL� .HPDP�

SXDQ�$QWLRNVLGDVL��'LVHUWDVL��,QVWLWXW�3HU�
WDQLDQ�%RJRU�� 

6ODJD��7�-��.HXQHNH��5�� ������'HWRNV�5HYR�
OXWLRQ��-DNDUWD��37�%KXDQD�,OPX�3RSXOHU� 

6XGHZD�� /�3�'�5�,��� $ULMDQD�� ,�*�.�1�� ������
3HQJDUXK� SHPEHULDQ� HNVWUDN� HWDQRO� NXOLW�
EXDK� MXZHW� �V\]\JLXP� FXPLQL�� WHUKDGDS�
YLDELOLWDV� VHO� OLPIRVLW� SDGD�NXOWXU�3%0&�
\DQJ� GLSDSDU� +�2�� ���� 0HGLFLDQD��
�����-�� 

6XNPDQLQJVLK��$�$�6J�$���5DL��1�0��6���6X�
GDWUL�� 1�:�� 3DQJHVWLQLQJVLK�� 7��� :LG\D�
ULQL�� 6��� ������ $SRSWRVLV� 6HO� 6SHUPDWR�
JHQLN�3DGD�7LNXV�3XWLK��5DWWXV�1RUYHJL�
FXV��<DQJ�7HUSDSDU�$VDS�5RNRN�6HWHODK�
3HPEHULDQ� (NVWUDN� %XDK� -XZHW�
�6\]\JLXP� FXPLQL��� 6HPLQDU� 1DVLRQDO�
6DLQV�GDQ�7HNQRORJL��.XWD��WDQJJDO���-���
2NWREHU� 

9DONR��0���/HLEIULW]��'���0RQFRO��-���&URQLQ��
0�7�'���0D]XU��0��� GDQ�7HOVHU�� -�� ������
)UHH� UDGLFDOV� DQG� DQWLR[LGDQWV� LQ� QRUPDO�
SK\VLRORJLFDO� IXQFWLRQ� DQG� KXPDQ� GLV�
HDVH�� 7KH� LQWHUQDWLRQDO� MRXUQDO� RI� ELR�
FKHPLVWU\�DQG�FHOO�ELRORJ\�����������-��� 

9HLJDV�-0��1DUD\DQ�06��/D[PDQ�30��1HHO�
ZDUQH�%��������&KHPLFDO�QDWXUH��VWDELOLW\�
DQG� ELRHIILFDFLHV� RI� DQWKRF\DQLQV� IURP�
IUXLW� SHHO� RI� V\]\JLXP� FXPLQL� 6NHHOV��
)RRG�&KHPLVWU\��������-��� 

:LMD\DQWL�� $�� ������ 3HQJDUXK� 3HPEHULDQ�
(NVWUDN� .XOLW� %XDK� 0DQJJLV� �*DUFLQLD�
PDQJRVWDQD�� � 7HUKDGDS� *DPEDUDQ� +LV�
WRORJLN� +DWL� 'DQ� *LQMDO� 0HQFLW� �0XV�
PXVFXOXV�� <DQJ� 7HUSDSDU� $VDS� 5RNRN��
-XUQDO�%LRORJL�9RO���1R��� 


