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$EVWUDFW 

,QFUHDVHG�GHPDQG�IRU�UHVLGHQWLDO�KRXVLQJ�DORQJ�ZLWK�WKH�GHYHORSPHQW�RI�KXPDQ�SRSXODWLRQ��RYHU�WLPH�
LQFUHDVLQJ� LQ� QXPEHU�� ZKLOH� WKH� ODQG� WR� DFFRPPRGDWH� WKRVH� QHHGV� WHQG� WR� EH� IL[HG�� 7KH� SUHVHQFH� RI��
VN\VFUDSHUV�EXLOGLQJV�DV�D�VROXWLRQ�WR�WKH�SUREOHPV�RI�ODQG�DYDLODELOLW\�LV�VKULQNLQJ��%XW�WKH�SUHVHQFH�RI�
VN\VFUDSHUV� EXLOGLQJV� ZLOO� UHTXLUH� WKH� QHHG� IRU� HQHUJ\� LQ� WKH� EXLOGLQJ� SURFHVV� -� IRU� H[DPSOH� WKH�
FLUFXODWLRQ�� WKH� XVH� RI� DLU� FRQGLWLRQLQJ� RU� IRU� OLJKWLQJ� -� DUH� LQFUHDVLQJ� DV� ZHOO�� 7KLV� LV� EHFDXVH� WKH�
GHVLJQ� RI� EXLOGLQJ� VN\VFUDSHUV� WHQG� WR� UHTXLUH� ODUJH� HQHUJ\� UHVRXUFHV� LQ� WKH� RSHUDWLRQ�� :KLOH� WKH�
DYDLODELOLW\�RI�QDWXUDO�UHVRXUFHV�RYHU�WLPH�GLPLQLVKLQJ�LQ�WKH�IDFH�RI�WKH�HDUWK�LQ�RFFXS\LQJ�WKH�GHPDQG�
IRU� HQHUJ\��8QOLNH� WKH� WUDGLWLRQDO� EXLOGLQJ�ZKLFK� WR� IRFXV�RQ� WKH� FRQFHSW� RI� HFR-IULHQGO\� DQG�QRW� WRR�
PXFK�H[SORULQJ�QDWXUDO�UHVRXUFHV�LQ�SURFHVV��.HQ�<HDQJ
V�GHVLJQV�DUH�GLIIHUHQW�IURP�RWKHU�DUFKLWHFWV��
.HQ�<HDQJ�VHH�WKH�EXLOGLQJ�VN\VFUDSHUV�WRGD\�VXFK�DV�D�UHIULJHUDWRU�RU�IUHH]HU�LV�FROG�DQG�FRRO�LQ�LW��EXW�
WKH�KHDW�RXWVLGH��.HQ�<HDQJ�WU\LQJ�WR�FUHDWH�D�KDUPRQLRXV�EXLOGLQJ�ZLWK�DQ�(QYLURQPHQWDO�LQ�ZKLFK�WKH�
EXLOGLQJ� LV� ORFDWHG�� 3XUSRVH� RI� WKLV� UHVHDUFK� WR� DQDO\]H� WKH� WKHRULHV� RU� FRQFHSWV�� PHWKRGV� DQG�
DSSOLFDWLRQV�RI�DUFKLWHFW�.HQ�<HDQJ�LQ�UHVSRQVH�WR�WKH�DERYH�SKHQRPHQD��7KH�PHWKRG�XVHG�LQ�WKLV�VWXG\�
ZDV�FRQWHQW�DQDO\VLV�� 
�� 
.H\ZRUGV��DSSOLFDWLRQ��PHWKRG��QDWXUDO�UHVRXUFHV��VN\VFUDSHU�EXLOGLQJ��WKHRU\ 
 

 
$EVWUDN 

3HQLQJNDWDQ� NHEXWXKDQ� DNDQ� KXQLDQ� WHPSDW� WLQJJDO� PDQXVLD� VHLULQJ� GHQJDQ� SHUNHPEDQJDQ� MXPODK�
SHQGXGXN�\DQJ�GDUL�ZDNWX�NH�ZDNWX�VHPDNLQ�PHQLQJNDW�MXPODKQ\D��VHGDQJNDQ�ODKDQ�XQWXN�PHZDGDKL�
NHEXWXKDQ� WHUVHEXW� FHQGHUXQJ� WHWDS�� .HKDGLUDQ� JHGXQJ� SHQFDNDU� ODQJLW� VHEDJDL� VROXVL� SHUPDVDODKDQ�
NHWHUVHGLDDQ� ODKDQ� \DQJ� VHPDNLQ� PHQ\HPSLW�� 1DPXQ� NHKDGLUDQ� JHGXQJ-JHGXQJ� SHQFDNDU� ODQJLW�
PHPHUOXNDQ�NHEXWXKDQ�DNDQ�HQHUJL�XQWXN�SURVHV�GL�GDODP�JHGXQJ�–�PLVDOQ\D�VLUNXODVL��SHQJJXQDDQ�$&�
DWDXSXQ� XQWXN� SHQHUDQJDQ�–� \DQJ� VHPDNLQ�PHQLQJNDW� SXOD��+DO� LQL� GLNDUHQDNDQ� UDQFDQJDQ� EDQJXQDQ�
SHQFDNDU� ODQJLW� FHQGHUXQJ� PHPHUOXNDQ� VXPEHU� GD\D� HQHUJL� \DQJ� EHVDU� GDODP� SHQJRSHUDVLDQQ\D��
6HGDQJNDQ�NHWHUVHGLDDQ�VXPEHU�GD\D�DODP�GDUL�ZDNWX�NH�ZDNWX�VHPDNLQ�EHUNXUDQJ�GL�PXND�EXPL�GDODP�
PHPHQXKL�NHEXWXKDQ�DNDQ�HQHUJL�WHUVHEXW��%HUEHGD�GHQJDQ�EDQJXQDQ�WUDGLVLRQDO�\DQJ�PHWLWLNEHUDWNDQ�
SDGD� NRQVHS� UDPDK� OLQJNXQJDQ� GDQ� WLGDN� WHUODOX� EDQ\DN� PHQJHNSORUDVL� VXPEHU� GD\D� DODP� GDODP�
SHQJRSHUDVLDQ\D�� .HQ� <HDQJ� KDGLU� GHQJDQ� NDU\D-NDU\D� \DQJ� EHUEHGD� GHQJDQ� DUVLWHN� ODLQQ\D�� .HQ�
<HDQJ�PHOLKDW�EDQJXQDQ�SHQFDNDU� ODQJLW�GHZDVD� LQL� VHSHUWL� VHEXDK�NXONDV�DWDX� OHPDUL� HV� \DQJ�GLQJLQ�
GDQ� VHMXN� GL� GDODPQ\D�� WDSL� SDQDV� GL� OXDUQ\D�� 2OHK� NDUHQD� LWX� .HQ� <HDQJ� EHUXVDKD� PHQFLSWDNDQ�
EDQJXQDQ� \DQJ� KDUPRQLV� GHQJDQ� OLQJNXQJD� GL�PDQD� EDQJXQDQ� WHUVHEXW� EHUDGD�� 7XOLVDQ� LQL� PHQJNDML�
WHQWDQJ� WHRUL� DWDX�NRQVHS��PHWRGH�GDQ� DSOLNDVL� GDUL� DUVLWHN�.HQ�<HDQJ�GDODP�PHQDQJJDSL� IHQRPHQD-
IHQRPHQD�GL�DWDV��0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�FRQWHQW�DQDO\VLV� 
� 
.DWD�.XQFL���DSOLNDVL��EDQJXQDQ�SHQFDNDU �ODQJLW��PHWRGH��VXPEHU �GD\D�DODP��WHRU L 
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3(1'$+8/8$1 

.DU\D� DUVLWHNWXU� GHZDVD� LQL� PHQJDODPL� VXDWX�
SHUNHPEDQJDQ� \DQJ� VDQJDW� SHVDW� EDLN� GDUL� VHJL�
NXDOLWDV� PDXSXQ� NXDQWLWDV�� 6HFDUD� NXDOLWDV�� SDUD�
DUVLWHN� EHORPED-ORPED� XQWXN� PHQFLSWDNDQ� NDU\D-

NDU\D� \DQJ� PDPSX� PHPEHULNDQ� NXDOLWDV� \DQJ�
PHPXDVNDQ� SHQJKXQL� DWDXSXQ� RZQHU�� 6HGDQJNDQ�
GDUL� VHJL� NXDQWLWDV�� EDQ\DN� EHUPXQFXODQ� EDQJXQDQ-
EDQJXQDQ� VHLULQJ� GHQJDQ� SHUNHPEDQJDQ� MXPODK�
SHQGXGXN�� 
�������3DUD� DUVLWHN� EDQ\DN� PHQJJXQDNDQ� FDUD� XQWXN�
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PHZXMXGNDQ�LGH�NDU\D�DUVLWHNWXU��VDODK�VDWX�GHQJDQ�
PHQFLSWDNDQ�EDQJXQDQ- 
EDQJXQDQ� GHQJDQ� IDVLOLWDV� \DQJ� OHQJNDS� XQWXN�
PHQFLSWDNDQ� NHQ\DPDQDQ� SHQJKXQL�� .HQ\DPDQDQ�
SHQJKXQL� GDODP� EDQJXQDQ� GHZDVD� LQL� GHQJDQ�
PHQFLSWDNDQ�NRQGLVL�Q\DPDQ�GDODP�UXDQJDQ�PHODOXL�
SHQJJXQDDQ� $&� DWDXSXQ� SHQJJXQDDQ� DODW-DODW�
HOHNWURPDJQHWLN�� $UVLWHN-DUVLWHN� GHZDVD� LQL� OHELK�
PHQJJXQDNDQ� IDVLOLWDV� HOHNWURPDJQHWLN� GDODP�
SHPHFDKDQ� PDVDODK� GHVDLQ� WHUXWDPD� PDVDODK�
NHQ\DPDQDQ� SHQJKXQL� GL� GDODP� EDQJXQDQ� \DQJ�
EHUDGD� GL� GDHUDK� SHUNRWDDQ�� 3DUD� DUVLWHN� WHUVHEXW�
WLGDN� PHQ\DGDUL� EDKZD� WLQGDNDQ-WLQGDNDQ� WHUVHEXW�
PHPEDZD� GDPSDN� \DQJ� PHPEDKD\DNDQ� DODP�
VHFDUD� JOREDO� XQWXN� PDVD� \DQJ� DNDQ� GDWDQJ��
0LVDOQ\D� GHQJDQ� SHQJJXQDDQ� $&� \DQJ� EHUOHELKDQ�
DNDQ� PHQLQJNDWNDQ� SHQJJXQDDQ� HQHUJL� \DQJ�
EHUOHELKDQ�MXJD�VHUWD�GDPSDN�\DQJ�SDOLQJ�VLJQLILNDQ�
DGDODK� PHQLSLVQ\D� ODSLVDQ� R]RQ� GL� DWPRVIHU� \DQJ�
EHUDNLEDW� SDGD� SHPDQDVDQ� JOREDO� \DQJ� WHODK�
GLUDVNDQ�GDPSDNQ\D�VHNDUDQJ� 
�������.HQ� <HDQJ� KDGLU� GHQJDQ� NDU\D-NDU\D� \DQJ�
EHUEHGD�GHQJDQ�DUVLWHN�ODLQQ\D��.HQ�<HDQJ�PHOLKDW�
EDQJXQDQ�SHQFDNDU�ODQJLW�GHZDVD�LQL�VHSHUWL�VHEXDK�
NXONDV� DWDX� OHPDUL� HV� \DQJ� GLQJLQ� GDQ� VHMXN� GL�
GDODPQ\D�� WDSL� SDQDV� GL� OXDUQ\D�� 2OHK� NDUHQD� LWX�
.HQ� <HDQJ� EHUXVDKD� PHQFLSWDNDQ� EDQJXQDQ� \DQJ�
KDUPRQLV� GHQJDQ� OLQJNXQJD� GL� PDQD� EDQJXQDQ�
WHUVHEXW� EHUDGD�� 3HQGHNDWDQ� \DQJ� GLJXQDNDQ� .HQ�
<HDQJ�DGDODK�ELRFOLPDWLF�–� ORZ�HQHUJ\�GDQ�SDVVLYH�
EXLOGLQJV� –� GHQJDQ� WHRUL� HFRGHVLJQ�� (FRGHVLJQ�
PHUXSDNDQ� SULQVLS� GDODP� PHQGHVDLQ� VHEXDK�
EDQJXQDQ� \DQJ� WHULQWHJUDVL� VHFDUD� DODPL� GHQJDQ�
OLQJNXQJDQ�� .HQ� <HDQJ� PHQJJXQDNDQ� SHQGHNDWDQ�
GDODP� PHZXMXGNDQ� WHRUL� HNRGHVLJQ� GHQJDQ� ORZ�
HQHUJL�\DLWX�SHQJJXQDDQ�HQHUJL�VHPLQLPDO�PXQJNLQ�
GDODP�EDQJXQDQ�GHQJDQ� FDUD�PHPDQIDDWNDQ� HQHUJL�
DODP�VHSHUWL�PDWDKDUL��6HGDQJNDQ�SDVVLYH�EXLOGLQJV�
GHQJDQ� PHUHVSRQ� LNOLP� OXDU� XQWXN� PHQFLSWDNDQ�
NHQ\DPDQDQ� GDODP� EDQJXQDQ�� PLVDOQ\D� GHQJDQ�
RULHQWDVL� EDQJXQDQ� \DQJ� WHJDN� OXUXV� GHQJDQ�
SHUJHUDNDQ� VLQDU� PDWDKDUL� VHUWD� PHPDVXNDQ� XQVXU�
KLMDX� \DLWX� YHJHWDVL� GDODP� EDQJXQDQ� XQWXN�
PHPSHUEDLNL� LNOLP� PLNUR�� 3HQGHNDWDQ� ODLQ� \DQJ�
GLJXQDNDQ� .HQ� <HDQJ� DGDODK� SHQGHNDWDQ�
HFRPLPLFU\� \DLWX� PHQLUX� HNRVLVWHP� DODP� VHFDUD�
VLVWHP� PDXSXQ� ILVLN�� 6HFDUD� VLVWHP�� PLVDOQ\D�
EDQJXQDQ�PHQLUX�SURVHV�IRWRVLQWHVLV�PDXSXQ�SURVHV�
PHWDEROLVPH� DODP�� VHGDQJNDQ� VHFDUD� ILVLN� \DLWX�
PHQJDPELO�DQDORJL�XQVXU-XQVXU�DODP�VHSHUWL�VHEXDK�
SRKRQ�GDODP�SHQDPSLODQ�EDQJXQDQ� 
�������$UVLWHNWXU� ELRORJLV� PHUXSDNDQ� VDODK� VDWX�
NRQVHS�GDUL�HNR�DUVLWHNWXU�\DQJ�PHPSHODMDUL� 
SHQJHWDKXDQ� WHQWDQJ� KXEXQJDQ� LQWHJUDO� DQWDUD�
PDQXVLD� GDQ� OLQJNXQJDQ� KLGXS� VHFDUD� NHVHOXUXKDQ�
�)ULFN��������\DQJ�GLZXMXGNDQ�GDODP�VHEXDK�NDU\D�
DUVLWHNWXU� \DLWX� UDQFDQJDQ� EDQJXQDQ� \DQJ�
PHPSHUKDWLNDQ� DVSHN-DVSHN� OLQJNXQJDQ� KLGXS�
VHNLWDUQ\D�� &RQWRK� DUVLWHNWXU� ELRORJLV� DGDODK�
DUVLWHNWXU� WUDGLVLRQDO� \DQJ� PDQD� GDODP� UDQFDQJDQ�
EDQJXQDQQ\D� PHPSHUKDWLNDQ� DVSHN-DVSHN�
OLQJNXQJDQ�VHNLWDUQ\D� VHSHUWL�SHQJJXQDDQ�PDWHULDO-

 

PDWHULDO� EDQJXQDQ� \DQJ� WLGDN� PHUXVDN� OLQJNXQJDQ�
VHKLQJJD� NHVHLPEDQJDQ� HNRVLVWHP� WHWDS� WHUMDJD�
GDODP�PHPSHUWDKDQNDQ� GDQ�PHQLQJNDWNDQ� NXDOLWDV�
OLQJNXQJDQ�KLGXS� 
�������.RQVHS� DUVLWHNWXU� VXU\D� PHWLWLNEHUDWNDQ� SDGD�
DUVLWHNWXU� \DQJ� VDGDU� HQHUJL� GHQJDQ�PHPDQIDDWNDQ�
WHQDJD� VXU\D� VHRSWLPDO� PXQJNLQ� GDQ� PHQJXUDQJL�
SHQJJXQDDQ� HQHUJL� \DQJ� WDN� WHUEDUXL� �)ULFN�� �������
3DGD� DUVLWHNWXU� VXU\D�� EDQJXQDQ� GLGHVDLQ� PDPSX�
PHPDQIDDWNDQ� NRQGLVL� LNOLP� \DLWX� VLQDU� PDWDKDUL�
VHEDJDL� SHQHUDQJDQ� EDLN� SDGD� VLDQJ� KDUL� PDXSXQ�
PDODP� KDUL�� %DQJXQDQ� GLOHQJNDSL� GHQJDQ� VRODU�
VLVWHP� GDODP� PHPDQIDDWNDQ� HQHUJL� PDWDKDUL�
VHEDJDL� HQHUJL� OLVWULN� VHKLQJJD� SHQJJXQDDQ�
VXPEHUGD\D� DODP� \DQJ� ODLQ� XQWXN� PHQJKDVLONDQ�
HQHUJL�OLVWULN�GDSDW�GLWHNDQ�VHRSWLPDO�PXQJNLQ� 
������-HQNV��������PHQJDLWNDQ�DUVLWHNWXU�GHQJDQ�JD\D�
EDKDVD� \DLWX� PHWDIRUD�� $UVLWHNWXU� PHWDIRUD�
PHUXSDNDQ� NLDVDQ� DWDX� XQJNDSDQ� EHQWXN��
GLZXMXGNDQ� GDODP� EDQJXQDQ� GHQJDQ� KDUDSDQ� DNDQ�
PHQLPEXONDQ�WDQJJDSDQ�GDUL�RUDQJ�\DQJ�PHQLNPDWL�
DWDX�PHPDNDL�NDU\D�WHUVHEXW� 
�������0HWDIRUD� GDODP� DUVLWHNWXU� PHPLOLNL� WLJD�
NDWDJRUL�\DLWX���$QWKRQ\�&��$QWRQLDGHV�������� 
· ,QWDQJLEOH� PHWKDSKRUV�� PHWDIRUD� \DQJ�

EHUDQJNDW� GDUL� VXDWX� NRQVHS�� LGH�� KDNLNDW�
PDQXVLD�GDQ�QLODL-QLODL� 

· 7DQJLEOH�PHWKDSKRUV��PHWDIRUD� \DQJ� EHUDQJNDW�
GDUL� KDO-KDO� YLVXDO� VHUWD� VSHVLILNDVL� WHUWHQWX�GDUL�
VHEXDK�EHQGD� 

· &RPELQHG� PHWKDIRUV�� SHQJJDEXQJDQ� NDWHJRUL�
SHUWDPD� GDQ� NDWHJRUL� NHGXD� GHQJDQ�
PHPEDQGLQJNDQ�VXDWX�REMHN�YLVXDO�GHQJDQ�\DQJ�
ODLQ�GL�PDQD�PHPSXQ\DL�SHUVDPDDQ�QLODL�NRQVHS�
GHQJDQ�REMHN�YLVXDOQ\D�� 
7XMXDQ�GDUL�SHQHOLWLDQ� LQL� DGDODK�PHQJNDML� WHRUL�

GDQ�PHWRGH�\DQJ�GLJXQDNDQ�ROHK�DUVLWHN�.HQ�<HDQJ�
VHUWD�PHQJNDML� EDJDLPDQD� WHRUL� WHUVHEXW� GLWHUDSNDQ�
DWDX� WHUDSOLNDVLNDQ� GDODP� NDU\D-NDU\D� DUVLWHNWXU��
.HQ�<HDQJ�PHODOXL�VHEXDK�PHWRGH� 

 
0(72'(�3(1(/,7,$1 
�������0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�
DGDODK� FRQWHQW� DQDO\VLV�� &RQWHQW� DQDO\VLV�
PHUXSDNDQ�PHWRGH�DQDOLVLV�VHFDUD� LOPLDK�PHQJHQDL�
LVL� SHVDQ� VXDWX� NRPXQLNDVL� �0XKDGMLU�� ������ \DQJ�
GDODP� SHQHOLWLDQ� LQL� PHQJNDML� LVL� OLWHUDWXU� \DQJ�
VHODQMXWQ\D� DNDQ� GLWDIVLUNDQ� VHFDUD� LOPLDK� VHFDUD�
RE\HNWLI��VLVWHPDWLV�GDQ�JHQHUDOLVDVL�� 
 
+$6,/�'$1�3(0%$+$6$1 
�� 7HRUL 
�������.HQ�<HDQJ� GDODP�PHUDQFDQJ� EDQJXQDQ� VHODOX�
GLGDVDUNDQ� DWDV� WHRUL� HFRGLVLJQ�� \DQJ� DNDQ� GL�
MHODVNDQ�GL�EDZDK�LQL� 

(FR-GHVLJQ�LV�GHVLJQLQJ�LQ�VXFK�D�ZD\�WKDW�WKH�
KXPDQ�EXLOW�HQYLURQPHQW�RU�RXU�GHVLJQ�V\VWHP�
LQWHJUDWHV� EHQLJQO\� DQG� VHDPOHVVO\� ZLWK� WKH�
QDWXUDO�HQYLURQPHQW�� 

�LQWHUYLHZ�.HQ�<HDQJ�GHQJDQ�&11�� 
�������3HUQ\DWDDQ�.HQ�<HDQJ�GDODP�LQWHUYLHZ�GHQJDQ�
&11�PHQ\HEXWNDQ�EDKZD�KXPDQ�EXLOW�HQYLURQPHQW�
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DWDX� OLQJNXQJDQ� ELQDDQ� PDQXVLD� –� GDODP� KDO� LQL�
DUVLWHNWXU� –� KDUXV� WHULQWHJULWDV� GHQJDQ� OLQJNXQJDQ�
DODPL�GL�PDQD�EDQJXQDQ� WHUVHEXW� EHUDGD�� ,QWHJULWDV�
DUVLWHNWXU� GDODP�KDO� LQL� EDQJXQDQ�PHUXSDNDQ� VXDWX�
EHQWXN� LQWHJULWDV� \DQJ� UDPDK� WDQSD� DGDQ\D� VXDWX�
SHQJNODLPDQ� DWDX� PHQJXDVDL� DODP� WHUVHEXW��
$UVLWHNWXU� GDQ� OLQJNXQJDQ� VDOLQJ� PHQGXNXQJ�
VHKLQJJD� WHUFLSWD� VXDWX� NHVHLPEDQJDQ� DQWDUD� IDNWRU�
ELRWLN� GDODP� KDO� LQL� NRPSRQHQ-NRPSRQHQ�
OLQJNXQJDQ� DODPL� GDQ� IDNWRU� DELRWLN� GDODP� KDO� LQL�
EDQJXQDQ� LWX� VHQGLUL�� ,QWHJULWDV� VHFDUD� DODPL� DWDX�
ELRLQWHJULWDWLRQ� DQWDUD� EDQJXQDQ� GHQJDQ�
OLQJNXQJDQ�DODPL�EHUDUWL�GDODP�LQWHJULWDV�EDQJXQDQ�
KDUXV� PHPSHUKDWLNDQ� DVSHN� ILVLN�� VLVWHP� GDQ�
WHPSRUDO�GDUL�OLQJNXQJDQ�GL�PDQD�EDQJXQDQ�WHUVHEXW�
EHUDGD��,QWHJULWDV�VHFDUD�ILVLN�EHUDUWL�EDQJXQDQ�KDUXV�
PHPSHUKDWLNDQ� NDUDNWHULVWLN� ILVLN� GDUL� WHPSDW�
WHUVHEXW�� VHSHUWL� WRSRJUDIL�� DLU� WDQDK�� KLGURORJL��
YHJHWDVL� GDQ� VSHVLHV� \DQJ� EHUEHGD-EHGD� GL� WDSDN��
,QWHJULWDV� VHFDUD� VLVWHP� EHUDUWL� LQWHJULWDV� GHQJDQ�
SURVHV�SDGD�WHPSDW�DODPL�GHQJDQ�OLQJNXQJDQ�ELQDDQ�
PDQXVLD�VHSHUWL�SHQJJXQDDQ�DLU��SHQJJXQDDQ�HQHUJL��
SHQJJXQDDQ� OLPEDK� GDQ� VDOXUDQ� DLU� NRWRU� GDQ� \DQJ�
ODLQQ\D�� 6HGDQJNDQ� LQWHJULWDV� \DQJ� EHUVLIDW�
WHPSRUDO�� EHUDUWL� LQWHJULWDV� GDUL� SHUEDQGLQJDQ�
VXPEHU� \DQJ� GLJXQDNDQ� GL� EXPL� GDQ� PDWHULDO�� GDQ�
SHUEDQGLQJDQ�GDUL�SHQJJDQWLQ\D� 

 

���0HWRGH 
 
3HQGHNDWDQ�%LRFOLPDWLF 
«� .HQ� <HDQJ� VHHNV� WR� UHYLVLRQ� WKH� VN\VFUDSHU� LQ�

WHUPV� RI� UHVSRQVLYHQHVV� WR� LWV� FOLPDWH� DQG�
HQYLURQPHQW�� +H� FDOOV� WKLV� D� �ELRFOLPDWLF��
DSSURDFK��ZKHUH�KH�VHHNV�WR�GHVLJQ�ORZ-HQHUJ\��
SDVVLYH� EXLOGLQJV� ZLWK� D� IRFXV� RQ� EHWWHU�
RFFXSDQW�FRPIRUW��<HDQJ�������� 

 
�������3HQGHNDWDQ� ELRNOLPDWLN� PHUXSDNDQ� VXDWX� FDUD�
GDODP� PHQGHVDLQ� EDQJXQDQ� \DQJ� UHVSRQ� WHUKDGDS�
LNOLP� GDQ� OLQJNXQJDQ� VHNLWDU� –� ORZ� HQHUJ\� GDQ�
SDVVLYH�EXLOGLQJV�–� \DQJ�PHPIRNXVNDQ�SDGD� DVSHN�
NHQ\DPDQDQ�SHQJKXQL� 
�������3HQGHNDWDQ�ELRFOLPDWLF�\DQJ�PHQIRNXVNDQ�SDGD�
NHQ\DPDQDQ�SHQJKXQL��GDSDW�GLODNXNDQ�GHQJDQ�WLJD�
FDUD��\DLWX� 
D� ,QWHJUDWH� DQG� EDWWHU� UHODWH� YHJHWDWLRQ� ZLWK�

EXLOGLQJV�DQWDUD�ODLQ�� 
· -X[WDSRVLWLRQ�� PHWRGH� LQL� GLODNXNDQ� GHQJDQ�

PHOHWDNDQ� PDWHULDO� KLMDX� –� YHJHWDVL� –� SDGD�
VDWX� WHPSDW� DWDX� ORNDVL� SDGD� EHQWXN�
EDQJXQDQ��VHSHUWL�SHQJJXQDDQ�SODQWHU�ER[�� 

· ,QWHUPL[LQJ�� PHWRGH� LQL� GLODNXNDQ� GHQJDQ�
SHQ\HEDUDQ�VHFDUD�EHUSROD�SDGD�NXDQWLWDV�GDQ�
DUHD� \DQJ� EHVDU� GDUL� YHJHWDVL� GHQJDQ�
SHUPXNDDQ�EDQJXQDQ�DWDX�DUHD�LQRUJDQLN� 

· ,QWHJUDWLRQ�� PHWRGH� LQL� GLODNXNDQ� GHQJDQ�
PHOHWDNDQ� PDWHULDO� KLMDX� SDGD� IDVDG�
EDQJXQDQ�GHQJDQ�FDUD�PHPXWDU�VHSHUWL�VSLUDO�
GDUL�EDZDK�VDPSDL�NH�DWDV� 

E� 7KH�SODFHPHQW�DQG�LQFRUSRUDWLRQ�RI�WUDQVLWLRQDO�

 

VSDFHV�LQ�WKH�KLJK�ULVH�EXLOW�IRUP 
�������0HWRGH� LQL� GDSDW� GLODNXNDQ� GHQJDQ� PHPEXDW�
GHHS�DLU�]RQHV�DWDX�LQWHUVWLWLDO�VSDFHV�DWDX�UHVLGXDO�
VSDFHV� SDGD� IDVDG� EDQJXQDQ�� \DLWX�GHHS�DLU� ]RQHV�
PHODOXL�RSHQ� WR� WKH� VN\�QDWXUDOO\�YHQWLODWHG�DWULXP�
GHQJDQ� RYHUKHDG� ORXYUHG-FRYHULQJV�� LQWHUVWLWLDO�
VSDFHV� GHQJDQ� UHFHVVHG�EDOFRQLHV�� UHVLGXDO� VSDFHV�
GHQJDQ�ODUJH�VN\FRXUWV�� 
 
F� 0DNHV�EXLOGLQJ�IRUPV�GHVLJQ�DQG�H[WHUQDO�ZDOOV�

WKDW�UHVSRQVH�WR�VXQVKLQH 
�������(NVSORUDVL� NH� GDODP� OD\HU-OD\HU� GLQGLQJ�
HNWHUQDO� GDUL� GDODP� NH� OLQJNXQJDQ� OXDU�� LQWHUIDFH-
Q\D� PHODOXL� WUDQVLWLRQDO� VSDFHV�� � 3DGD� NRQGLVL�
WHUWHQWX�� GLQGLQJ� OXDU� � MXJD� GDSDW� GLGHVDLQ� XQWXN�
OLQJNXQJDQ� \DQJ� LQWHUDNWLI�� GHQJDQ� EDJLDQ� \DQJ�
EHUJHUDN�� SHQ\HODUDVDQ� GDQ� SHQJDGDSWDVLDQ� \DQJ�
WHUJDQWXQJ� SDGD� SHUXEDKDQ� LNOLP� OXDU� GDQ� NHDGDDQ�
LNOLP� ORNDO�� 3RVLVL� GLQGLQJ� PXQJNLQ� MXJD� EHUXEDK�
WHUJDQWXQJ�SDGD�SHQJJXQDDQ�UXDQJ�GDODP�SHQJKXQL�
GDQ�SHUPLQWDDQ��0HWRGH�LQL�GDSDW�GLODNXNDQ�GHQJDQ�
WUDQVLWLRQDO� VSDFHV�� VHKLQJJD� LQWHQVLWDV� VLQDU�
PDWDKDUL� \DQJ� PDVXN� NH� GDODP� EDQJXQDQ� PHQMDGL�
EHUNXUDQJ�� 0HWRGH� \DQJ� ODLQQ\D� GHQJDQ� VXQ�
VKDGLQJ� \DQJ� GLOHWDNDQ� SDGD� DUDK� \DQJ�PHQHULPD�
LQWHQVLWDV� FDKD\D� \DQJ� EHVDU� \DLWX� SDGD� DUDK� WLPXU�
GDQ� EDUDW�� 'L� VDPSLQJ� LWX� VXQ� VKDGLQJ� GLODSLVL�
GHQJDQ� EDKDQ� \DQJ� PDPSX� PHQJXUDQJL� SDQDV�
PDWDKDUL�DWDX�EDKDQ�\DQJ�GD\D�KDQWDU�SDQDV�UHQGDK� 
 
3HQGHNDWDQ�(FRPLPLFU\ 

(FRGHVLJQ�FDQ�EH�UHJDUGHG�DV�GHVLJQ�EDVHG�RQ�
HFRPLPLFU\�� ZKLFK� LQ� GHILQHG� DV� GHVLJQLQJ�
DUFKLWHFWXUDO� WR� HPXODWH� WKH� SURSHUWLHV��
VWUXFWXUH�� IXQFWLRQV� DQG� SURFHVVHV� RI�
HFRV\VWHPV� LQ�QDWXUH��7KH�GHVLJQ�DSSURDFK� LV�
HFRPLPLFU\�� ZKLFK� XVHV� HFRV\VWHPV� DV� GHVLJQ�
PRGHOV�� KHQFH� GHVLJQ� LV� EDVHG� RQ� OHVVRQV�
OHDUQW�IURP�HFRORJ\��<HDQJ�������� 

������3HQGHNDWDQ� HFRPLPLFU\� GLSHUOXNDQ� NDUHQD�
UDQFDQJDQ� \DQJ� ELRLQWHUJUDWLRQ� �LQWHJUDVL� VHFDUD�
DODPL��DNDQ�PHPEHULNDQ�IDVLOLWDV�\DQJ�VDQJDW�EHVDU�
MLND� VLVWHP� UDQFDQJDQ� PHPSXQ\DL� SURSHUWL� GDQ�
NDUDNWHULVWLN� \DQJ� VDPD�GHQJDQ� HNRVLVWHP�GL� DODP��
5DQFDQJDQ� GDQ� WHNQRORJL� DODPL� PHUXSDNDQ� MDXK�
OHELK� XQJJXO� GLEDQGLQJNDQ� GHQJDQ� UDQFDQJDQ� GDQ�
WHNQRORJL� PDQXVLD�� 3HQGHNDWDQ� HFRPLPLFU\�
PHQJJXQDNDQ�HNRVLVWHP�VHEDJDL�PRGHO�GHVDLQ�\DQJ�
PHQGDVDUNDQ� GHVDLQ� SDGD� KDO-KDO� \DQJ� GLSHODMDUL�
GDUL� HNRORJL�� (NRORJL� PHUXSDNDQ� NDUDNWHULVWLN�
XWDPD� SDGD� OLQJNXQJDQ� \DQJ� WLGDN� ELVD� GLSLVDKNDQ�
GHPL� NHEHUODQMXWDQ� KLGXS� OLQJNXQJDQ� LWX� VHQGLUL��
3ULQVLS� HNRORJL� �MDULQJDQ�� VLNOXV�� HQHUJL� PDWDKDUL��
NHDQHNDUDJDPDQ� GDQ� NHVHLPEDQDQ� \DQJ� GLQDPLV��
GLJXQDNDQ�GDODP�GHVDLQ�OLQJNXQJDQ�EXDWDQ�� 
 
���$SOLNDVL 
3OD]D�$WULXP������-����� 
�������3HPDQIDWDQ� YHJHWDVL� XQWXN� PHQFLSWDNDQ� LNOLP�
PLNUR�VHSHUWL�PHQJXUDQJL�XGDUD�SDQDV�\DQJ�GLVHUDS�
ROHK� WDQDPDQ�� WDQDPDQ� PDPSX� PHQJKDVLONDQ�
RNVLJHQ�� PHUHGXNVL� SROXVL� XGDUD�� GDQ� PHQJXUDQJL�
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SDQDV� PDWDKDUL�� 7HRUL� LQL� GLWHUDSNDQ� GHQJDQ�
PHQJJXQDNDQ�SHQGHNDWDQ�ELRFOLPDWLF� \DLWX�PHODOXL�
LQWHJULWDV�WDQDPDQ�GHQJDQ�EDQJXQDQ�–�MX[WDSRVLWLRQ� 

*DPEDU���� 
,QWHJUDVL�9HJHDVL�GHQJDQ�-X[WDSRVLWLRQ 

6XPEHU��+DVLO�$QDOLVLV������ 
 
%DQJXQDQ� PHPDQIDDWNDQ� DQJLQ� VHEDJDL�
SHQJKDZDDQ�DODPL��PHQJXUDQJL�WHNDQDQ�DQJLQ�\DQJ�
NXDW�� GDQ� PHQJXUDQJL� LQWHQVLWDV� FDKD\D� PDWDKDUL�
\DQJ�PDVXN�NH�GDODP�UXDQJDQ��7HRUL�LQL�GLWHUDSNDQ�
GHQJDQ� PHQJJXQDNDQ� SHQGHNDWDQ� ELRFOLPDWLF�
GHQJDQ� GHHS� DLU� ]RQHV� SDGD� IDVDG� EDQJXQDQ� DWDX�
PHPEXDW�UXDQJ�DWULXP�DWDX�WUDQVLWLRQDO�VSDFHV� 

*DPEDU���� 
7UDQVLWLRQDO�6SDFH 

6XPEHU��+DVLO�$QDOLVLV������ 
 
5HVSRQ� WHUKDGDS� VLQDU� PDWDKDUL� GHQJDQ�
PHQJJXQDNDQ�EDKDQ�SHODSLV�\DQJ�PHPSXQ\DL�GD\D�
KDQWDU� \DQJ� NXUDQJ�� 'DQ� RULHQWDVL� EDQJXQDQ� WHJDN�
OXUXV� GHQJDQ� SHUJHUDNDQ� VLQDU� PDWDKDUL�� GHQJDQ�
SHUOHWDNDQ� FRUH� SDGD� MDOXU� SHUJHUDNDQ� VLQDU�
PDWDKDUL� 

*DPEDU���� 
3HUOHWDNDQ�&RUH 

6XPEHU��+DVLO�$QDOLVLV������ 
 
 

 

�������3HQJJXQDDQ� YHJHWDVL� SDGD� IDVDG� EDQJXQDQ� GL�
VDPSLQJ� XQWXN�PHQJXUDQJL� SDQDV� FDKD\D�PDWDKDUL��
PHQFLSWDNDQ� SHQJKDZDDQ� DODPL�� GDQ� PHUHGXNVL�
SROXVL� XGDUD�� MXJD� EHUIXQJVL� VHEDJDL� WHPSDW� KLGXS�
KDELWDW� ODLQQ\D� VHSHUWL� EXUXQJ�� VHUWD� SURVHV�
IRWRVLQWHVLV�� 7UDQVLWLRQDO� VSDFH� SDGD� 3OD]D� $WULXP�
EHUXSD� UXDQJ� DWULXP� PHUXSDNDQ� DQDORJL� GHQJDQ�
PHQLUX� SHPLNLUDQ� NRQVHS� WUDGLWLRQDO� VKRSKRXVH�
\DLWX� YHUDQGDK� VHEDJDL� WUDQVLWLRQDO� VSDFHV� VHEDJDL�
UXDQJ�SHUJHUDNDQ�XGDUD� 

*DPEDU���� 
.RQVHS�7UDGLWLRQDO�6KRSKRXVH 

6XPEHU���3RZHOO������� 
 
0HQDUD�%RXVWHDG������-����� 
�������,QWHJULWDV� EDQJXQDQ� GHQJDQ� OLQJNXQJDQ� DODPL�
WHUOLKDW� SDGD� .RQVHS� YHUWLFDO� ODQGVFDSH� SDGD�
WDPSLODQ� EDQJXQDQ� 0HQDUD� %RXVWHDG� GHQJDQ�
SHQHUDSDQ� SODQWHU� ER[� SDGD� EDONRQ-EDONRQ� \DQJ�
EHUDGD� SDGD� GDHUDK� SLQJJLU� GDUL� PHQDUD� LQL��
.HKDGLUDQ�PDWHULDO�KLMDX� LQL��XQWXN�PHUHVSRQ� LNOLP�
OXDU�DWDX�PHPDVXNDQ� LNOLP�OXDU�NH�GDODP�EDQJXQD��
EHUXSD� SHQJKDZDDQ� DODPL�� PHQJXUDQJL� SDQDV�
PDWDKDUL��PHUHGXNVL�SROXVL�XGDUD��3HQGHNDWDQ�\DQJ�
GLJXQDNDQ� GDODP� PHQHUDSNDQ� WHRUL� LQL� DGDODK�
ELRFOLPDWLF� GHQJDQ� PHQJLQWHJUDVLNDQ� EDQJXQDQ�
GHQJDQ�YHJHWDVL�PHODOXL�MX[WDSRVLWLRQ� 

*DPEDU���� 
0HWRGH�%LRFOLPDWLF�GHQJDQ�-X[DSRVLWLRQ 

6XPEHU��+DVLO�$QDOLVLV������ 
 
�������%DQJXQDQ� GDODP� PHUHVSRQ� LNOLP� OXDU� GHQJDQ�
PHPDQIDDWNDQ� SHQJKDZDDQ� DODPL�� PHQJXUDQJL�
WHNDQDQ� DQJLQ� \DQJ� NXDW�� PHQJXUDQJL� LQWHQVLWDV�
FDKD\D�PDWDKDUL�\DQJ�EHUOHELKDQ��+DO�LQL�GLODNXNDQ�
GHQJDQ� FDUD� PHPEXDW� WUDQVLWLRQDO� VSDFHV� PHODOXL�
UHFHVVHG�EDOFRQLHV� 
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*DPEDU���� 
7UDQVLLRQDO�6SDFH�GHQJDQ�5HFHVVHG�%DOFRQLHV 

6XPEHU��+DVLO�$QDOLVLV������ 
 

5HVSRQ� WHUKDGDS� VLQDU�PDWDKDUL� GHQJDQ� VHEDJDL�
ZXMXG� GDUL� LQWHJULWDV� WHUKDGDS� OLQJNXQJDQ� DODPL��
3HQGHNDWDQ� \DQJ� GLJXQDNDQ� DGDODK� ELRFOLPDWLF�
GHQJDQ�RULHQWDVL�EDQJXQDQ�\DQJ�WHJDN�OXUXV�GHQJDQ�
SHUJHUDNDQ� VLQDU� PDWDKDUL� VHUWD� SHQHPSDWDQ� FRUH�
SDGD�DUDK�SHUJHUDNDQ�VLQDU�PDWDKDUL��'L�VDPSLQJ�LWX�
MXJD� SHQJJXQDDQ� EDKDQ� \DQJ� PDPSX� PHQJXUDQJL�
SDQDV�PDWDKDUL�\DLWX�SDGD�EDJLDQ�EDONRQ� 

*DPEDU���� 

%DKDQ�\DQJ�0HQJXUDQJL�3DQDV�0DWDKDUL�GDQ�3HUOHWDNDQ�
&RUH 

6XPEHU��+DVLO�$QDOLVLV������ 
 

�������,QWHJULWDV�VHFDUD�DODPL�DQWDUD�EDQJXQDQ�GHQJDQ�
OLQJNXQJDQ�DODPL�GHQJDQ�PHQJJXQDNDQ�SHQGHNDWDQ�
HFRPLPLFU\��\DLWX�GHQJDQ�PHPDVXNDQ�DVSHN�KLMDX�–�
YHJHWDVL� –� GDODP� EDQJXQDQ� PHPEHULNDQ� WHPSDW�
KLGXS� EDJL� KDELWDW� ODLQQ\D� GDQ� PHQFLSWDNDQ�
WHUMDGLQ\D� SURVHV� IRWRVLQWHVLV� VHSHUWL� HNRVLVWHP�
VHEXDK� SRKRQ�� 3URVHV� IRWRVLQWHVLV� LQL� DNDQ�
PHPEHULNDQ� NHXQWXQJDQ� EDJL� YHJHWDVL� LWX� VHQGLUL�
GHQJDQ� PHQ\HUDS� SROXWDQ� VHSHUWL� NDUERQGLRNVLGD�
GDQ� PHQJHOXDUNDQ� RNVLJHQ� \DQJ� GLSHUOXNDQ� ROHK�
PDKOXN�KLGXS�ODLQQ\D� 

 
 
 
 
 
 
 
 
 

*DPEDU���� 
.RQVHS�&RROLQJ�)LQV 

6XPEHU���3RZHOO������� 
 

 

$QDORJL�\DQJ�PHQMDGL�SHPLNLUDQ�SDGD�EDQJXQDQ�
0HQDUD� %RXVWHDG� DGDODK� VLULS� SHQGLQJLQ�� \DQJ�
PDPSX� PHQGLQJLQNDQ� UXDQJ-UXDQJ� GDODP� VHFDUD�
DODPL�PHODOXL�SHUJHUDNDQ�XGDUD�\DQJ�PHOHZDWL�VLULS
-VLULS�WHUVHEXW� 

0HQDUD�0HVLQLDJD������-����� 
 
�������,QWHJULWDV� VHFDUD� DODPL� DQWDUD� 0HQDUD�
0HVLQLDJD� GHQJDQ� OLQJNXQJDQ� VHNLWDUQ\D� GHQJDQ�
PHQJJXQDNDQ� SHQGHNDWDQ� ELRFOLPDWLF� \DLWX�
PHQJLQWHJUDVLNDQ� EDQJXQDQ� GHQJDQ� WDQDPDQ� SDGD�
IDVDG�EDQJXQDQ�PHODOXL�YHUWLFDO�ODQGVFDSH��9HJHWDVL�
LQL� GLWHPSDWNDQ� SDGD� EDONRQ-EDONRQ� \DQJ� GLEXDW�
PHPXWDU� QDLN� VDPSDL� EDJLDQ� XMXQJ� GDUL� PHQDUD��
.HKDGLUDQ� YHUWLFDO� ODQVFDSH� LQL� PHQFLSWDNDQ�
SHQJKDZDDQ� DODPL�� PHPSHUEDLNL� LNOLP� PLNUR��
PHQJXUDQJL�SDQDV�GDUL�VLQDU�PDWDKDUL� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*DPEDU���� 
.RQVHS�9HUWLFDO�/DQGVFDSH 
6XPEHU���<HDQJ������� 

 
�������,QWHJULWDV� VHFDUD� DODPL� GHQJDQ� PHPDQIDDWNDQ�
XGDUD� OXDU� VHEDJDL� SHQJKDZDDQ� DODPL�� PHQJXUDQJL�
WHNDQDQ� XGDUD� OXDU�� VHUWD� PHQJXUDQJL� SDQDV�
PDWDKDUL�� 3HQGHNDWDQ� \DQJ� GLJXQDNDQ� DGDODK�
ELRFOLPDWLF� GHQJDQ� PHPEXDW� WUDQVLWLRQDO� VSDFHV�
EHUXSD� ODUJH� VN\FRXUWV� SDGD� IDVDG� EDQJXQDQ� \DQJ�
PHOLQJNDUL� EDQJXQDQ� GDUL� EDZDK� VDPSDL� NH� DWDV�
EDQJXQDQ�� 

*DPEDU����� 
/DUJH�6N\FRXUWV 

6XPEHU��+DVLO�$QDOLVLV������ 
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�������,QWHJULWDV� GHQJDQ� PHUHVSRQ� VLQDU� PDWDKDUL�
GDODP� XVDKD� XQWXN� PHQLQJNDWNDQ� NHQ\DPDQDQ�
GDODP�EDQJXQDQ��3HQGHNDWDQ�\DQJ�GLJXQDNDQ�GDODP�
PHUHVSRQ�VLQDU�PDWDKDUL�GHQJDQ�RULHQWDVL�EDQJXQDQ�
WHJDN� OXUXV� GHQJDQ� SHUJHUDNDQ� VLQDU�PDWDKDUL�� DWDX�
SHQHPSDWDQ� FRUH� EDQJXQDQ� SDGD� DUDK� SHUJHUDNDQ�
VLQDU� PDWDKDUL�� 3HQJXUDQJDQ� SDQDV� PDWDKDUL� GDSDW�
GLODNXNDQ� GHQJDQ� VXQ� VKDGLQJ� DWDX� SHQDXQJ� \DQJ�
GLODSLVL�ROHK�EDKDQ�\DQJ�PDPSX�PHQJXUDQJL�SDQDV�
PDWDKDUL� 

*DPEDU����� 
6XQ�6KDGLQJ�,QVXODWLRQ�:DOO�GDQ�3RVLVL�&RUH 

6XPEHU��+DVLO�$QDOLVLV������ 

 
7HRUL� HFRGHVLJQ� \DQJ� GLGDVDUL� ROHK� NRQVHS�

HNRVLVWHP� WHUOLKDW� GDUL� ZXMXG� EDQJXQDQQ\D� \DQJ�
VHSHUWL�WDEXQJ�GHQJDQ�PDKNRWD�SDGD�EDJLDQ�DWDVQ\D�
VHUWD� GLOLOLW� ROHK� YHJHWDVL� \DQJ� PHPXWDU� VHSHUWL�
VSLUDO�� .HEHUDGDDQ� YHUWLFDO� ODQGVFDSH� PHPEHULNDQ�
WHPSDW�KLGXS�EDJL�KDELWDW�ODLQ�VHUWD�WHUMDGLQ\D�SURVHV�
IRWRVLQWHVLV� GDUL� VLQDU� PDWDKDUL�� GDQ� PHQJKDVLONDQ�
RNVLJHQ�\DQJ�GLSHUOXNDQ�ROHK�PDKOXN�KLGXS�ODLQQ\D��
*DPEDUDQ�LQL�PHQXQMXNDQ�EDKZD�EDQJXQDQ�0HQDUD�
0HVLQLDJD� LQL� EHUXVDKD� EHULQWHJUDVL� GHQJDQ�
OLQJNXQJDQQ\D� GHQJDQ� PHQLUX� DQDORJL� GDUL� VHEXDK�
SRKRQ� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

*DPEDU����� 
$QDORJL�3RKRQ 

6XPEHU���<HDQJ������� 
 

6,038/$1 
 
�������.DU\D� DUVLWHNWXU� KDUXV� PHPSHUKDWLNDQ� IDNWRU�
DODP� GL� PDQD� NDU\D� WHUVHEXW� EHUDGD�� NDUHQD�
NHKDGLUDQ� VHEXDK� EDQJXQDQ� DNDQ� PHUXEDK�
NHVHLPEDQJDQ� HNRVLVWHP� DODPL� GL� DODP�� VHKLQJJD�

 

XQWXN�PHQJXUDQJL�GDPSDN��OLQJNXQJDQ�PDND�NDU\D�
DUVLWHNWXU� WHUVHEXW� GLKDUDSNDQ� PDPSX� XQWXN�
WHULQWHJUDVL� VHFDUD� DODPL�� VHFDUD� UDPDK�� GDQ� WDQSD�
DGDQ\D� NODLP� WHUKDGDS� OLQJNXQJDQ�� 'DODP� DUWLDQ�
NHKDGLUDQ� EDQJXQDQ� GDODP� OLQJNXQJDQ� DODPL�
PDPSX� PHQMDGL� EDJLDQ� GDUL� NRPSRQHQ-NRPSRQHQ�
DODP��VHKLQJJD�NHKDUPRQLVDQ�DQWDUD�NDU\D�DUVLWHNWXU�
GDQ� OLQJNXQJDQ� DODPL� DNDQ� WHUFLSWD� GHQJDQ� EDLN��
7HRUL� HFRGHVLJQ� DWDX� HFRORJLFDO� GHVLJQ� PHODOXL�
SHQGHNDWDQ� PHWRGH� ELRFOLPDWLF� GDQ� HFRPLPLFU\�
\DQJ� GLSHUNHQDONDQ� ROHK� DUVLWHN� .HQ� <HDQJ�
PHUXSDNDQ� MDZDEDQ� DWDV� SHUPDVDODKDQ� EDJL� SDUD�
DUVLWHN� XQWXN� PHUDQFDQJ� EDQJXQDQ� \DQJ� WDQJJDS�
WHUKDGDS�OLQJNXQJDQ� 

 
'$)7$5�3867$.$ 
 
$QWKRQ\� &�� $QWRQLDGHV�� �������� 3RHWLFV� RI�

$UFKLWHFWXUH��7KHRU\�RI�'HVLJQ��/RQGRQ��-RKQ�
:LOH\�	�6RQV� 

)ULFN�� +�� GDQ� 6�� )�� %�� �������� 'DVDU-GDVDU� (NR-
DUVLWHNWXU��<RJ\DNDUWD��.DQLVLXV� 

-HQNV�� &�� �������� 7KH� ODQJXDJH� RI� SRVW-PRGHUQ�
DUFKLWHFWXUH��&DOLIRUQLD��$FDGHP\�(GLWLRQV� 

0XKDGMLU�� 1�� �������� 0HWRGRORJL� 3HQHOLWLDQ�
.XDOLWDWLI� (GLVL� ,9� �,9��� <RJ\DNDUWD�� 5DNH�
6DUDVLQ� 

3RZHOO��5����������5HWKLQNLQJ�7KH�6N\VFUDSHUV��7KH�
&RPSOHWH� $UFKLWHFWXUH� RI� .HQ� <HDQJ��
6LQJDSRUH��7KDPHV�DQG�+XGVRQ� 

<HDQJ��.����������%LRNOLPDWLF�6N\VFUDSHU��/RQGRQ��
$UWHPLV�/RQGRQ�/LPLWHG� 

<HDQJ�� .�� �������� 7KH� 6N\VFUDSHU� %LRFOLPDWLFDOO\�
&RQVLGHUHG�� $� 'HVLJQ� 3ULPHU�� /RQGRQ��
$FDGHP\�*URXS��/WG� 

 
 
 


