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2QH�RI�WKH�PRVW�LPSRUWDQW�GLVHDVHV�RI�
UXEEHU� WUHH� LV� &RU\QHVSRUD� /HDI� )DOO� �&)/��
GLVHDVH�� FDXVHG� E\� &RU\QHVSRUD� FDVVLLFROD�
IXQJXV�� 7KH� SDWKRJHQ� FDQ� DWWDFNV� LQ� DOO� RI�
UXEEHU� SODQW� JURZWK� VWDJHV�� OHDG� WR�
VLJQLILFDQW�GHFUHDVH�RI�ODWH[�SURGXFWLRQ�DQG�
PRUHRYHU� LW� LV� FDXVLQJ� SODQW� GHDWK�� 8VLQJ�
UHVLVWDQW�FORQHV�DV�D�SODQWLQJ�PDWHULDO�LV�WKH�
PRVW�HIIHFWLYH�DQG�HFRQRPLFDO�ZD\�WR�SUHYHQW�
&/)� GLVHDVH�� 7KHUHIRUH� LGHQWLILFDWLRQ� RI�
UHVLVWDQW�FORQHV�EHFRPH�WKH�PDLQ�VWUDWHJ\�LQ�
WKH�PDQDJHPHQW�RI�&/)�GLVHDVH��7KLV�VWXG\�
ZDV�DLPHG�WR�LGHQWLI\�WKH�GHJUHH�RI�UHVLVWDQFH�
RI� WKH� ��� VHOHFWHG� JHQRW\SHV� ,55'%� �����
�31
���� JHUPSODVP� WR� &/)�� 7KH� �� FORQHV� RI�
:LFNKDP�SRSXODWLRQ�ZHUH�XVHG�DV�D�FRQWURO�
�%30�����%30����*7����55,&������3%�����DQG�
55,0�������)RXU�LVRODWHV�RI�&�FDVVLLFROD��&&�
���� &&����� &&����� DQG� &&����� ZHUH�
LQRFXODWHG� WR�\RXQJ� OHDYHV�RI�%�&�VWDJH�RI�
JURZWK� LQGHSHQGHQWO\�� DQG� WKH� LQWHQVLW\� RI�
ZLOWLQJ�OHDYHV�ZDV�FDOFXODWHG�EDVHG�RQ�ZDWHU�
ORVVHV� HVWLPDWLRQ� GXH� WR� WKH� SDWKRJHQLF�
GHULYHG� WR[LQ� DFWLYLW\�� 7KH� UHVXOWV� VKRZHG�
WKDW����JHQRW\SHV�ZHUH�KLJKO\�UHVLVWDQW�����
JHQRW\SHV�ZHUH�UHVLVWDQW�����JHQRW\SHV�ZHUH�
VXVFHSWLEOH� DQG� �� JHQRW\SHV� ZHUH� KLJKO\�
VXVFHSWLEOH��7KH�31������31�����DQG�31�����
JHQRW\SHV� VKRZHG� EHWWHU� VXUYLYDO� UDWHV�
DJDLQVW�&/)�FRPSDUHG�:LFNKDP�SRSXODWLRQ��
WKHUHIRUH�WKHVH�JHQRW\SHV�PLJKW�EH�SRWHQWLDO�
WR�EH�XVHG�DV�D�UHVLVWDQW�JHQH�VRXUFH�LQ�WKH�
UXEEHU�EUHHGLQJ�SURJUDP�

.H\ZRUGV��+HYHD�EUDVLOLHQVLV��&RU\QHVSRUD��
&DVV L L F R O LQ � � &/) � � ,55'% �
JHUPSODVP�� WR[LQ�� EUHHGLQJ��
UHVLVWDQFH

$EVWUDN

6DODK� VDWX� SHQ\DNLW� SDGD� WDQDPDQ�
NDUHW� DGDODK� SHQ\DNLW� JXJXU� GDXQ�
&RU\QHVSRUD� �3*'&��\DQJ�GLVHEDENDQ�ROHK�
MDPXU� &RU\QHVSRUD� FDVVLLFROD�� 3DWRJHQ�
WHUVHEXW� GDSDW� PHQ\HUDQJ� VHPXD� WDKDS�
SHUWXPEXKDQ� WDQDPDQ� NDUHW� \DQJ�
PHQ\HEDENDQ� WHUMDGLQ\D� SHQXUXQDQ� KDVLO�
ODWHNV� \DQJ� FXNXS� VLJQLILNDQ� GDQ� EDKNDQ�
GDSDW� PHQ\HEDENDQ� NHPDWLDQ� WDQDPDQ��
3HQJJXQDDQ�NORQ�NORQ�WDKDQ�VHEDJDL�EDKDQ�
WDQDP�PHUXSDNDQ�FDUD�\DQJ�SDOLQJ� HIHNWLI�
GDQ� HNRQRPLV� XQWXN�PHQFHJDK� WHUMDGLQ\D�
VHUDQJDQ� 3*'&�� .DUHQD� LWX� LGHQWLILNDVL�
NORQ�NORQ� UHVLVWHQ� PHUXSDNDQ� VWUDWHJL�
XWDPD�GDODP�PDQDMHPHQ�3*'&��3HQHOLWLDQ�
LQL�EHUWXMXDQ�XQWXN�PHQJLGHQWLILNDVL�WLQJNDW�
NHWDKDQDQ� ��� JHQRWLSH� WHUSLOLK� SODVPD�
QXWIDK�,55'%�������31
����WHUKDGDS�3*'&��
(QDP�NORQ�NDUHW�\DQJ�EHUDVDO�GDUL�SRSXODVL�
:LFNKDP� GLJXQDNDQ� VHEDJDL� SHPEDQGLQJ�
�%30�����%30����*7����55,&������3%�����GDQ�
55,0�������(PSDW� LVRODW�&��FDVVLLFROD� �&&�
�� � � && � �� � � && � �� � � G DQ � && ��� � �
GLLQRNXODVLNDQ� PDVLQJ�PDVLQJ� SDGD� GDXQ�
PXGD� WDKDS� SHUWXPEXKDQ� %�&�� GDQ�
LQWHQVLWDV� NHOD\XDQ� GDXQ� GLKLWXQJ�
EHUGDVDUNDQ�HVWLPDVL�NHKLODQJDQ�DLU�DNLEDW�
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2NWDYLD��6XGDUVRQR��.XVZDQKDGL��'LQDUW\��GDQ�:LGRGR

DNWLILWDV� SDWRJHQLVLWDV� WRNVLQ�� +DVLO�
SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD����JHQRWLSH�
WHUJRORQJ� VDQJDW� WDKDQ�� ��� JHQRWLSH�
WHUJRORQJ� WDKDQ�� ��� JHQRWLSH� WHUJRORQJ�
UHQWDQ� GDQ� �� JHQRWLSH� WHUJRORQJ� VDQJDW�
UHQWDQ��*HQRWLSH�31������31�����GDQ�31�����
PHQXQMXNNDQ�WLQJNDW�NHWDKDQDQ�\DQJ�OHELK�
EDLN�WHUKDGDS�3*'&�GLEDQGLQJNDQ�GHQJDQ�
SRSXODVL�:LFNKDP�VHKLQJJD�NHWLJD�JHQRWLSH�
WHUVHEXW� EHUSRWHQVL� GLJXQDNDQ� VHEDJDL�
VXPEHU� JHQ� NHWDKDQDQ� GDODP� SURJUDP�
SHPXOLDDQ�WDQDPDQ�NDUHW��

.DWD�NXQFL��+HYHD�EUDVLOLHQVLV��&RU\QHVSRUD��
&DVVLLFROLQ�� 3*'&�� SODVPD�
Q X W I D K � , 5 5'% � � W R N V L Q � �
SHPXOLDDQ��NHWDKDQDQ

3(1'$+8/8$1

� 7DQDPDQ� NDUHW� �+HYHD� EUDVLOLHQVLV�
0XHOO�� $UJ�� PHUXSDNDQ� VXPEHU� SHQJKDVLO�
NDUHW� DODP�XWDPD�\DQJ�EHUQLODL� HNRQRPLV��
0HVNLSXQ� WDQDPDQ� WHUVHEXW� EHUDVDO� GDUL�
%UD]LO��QDPXQ�OHELK�GDUL�����SURGXNVL�NDUHW�
DODP� GXQLD� DGDODK� EHUDVDO� GDUL� QHJDUD�
QHJDUD� GL� $VLD� 7HQJJDUD�� +DO� LQL� WHUMDGL�
NDUHQD� KDQFXUQ\D� SHUNHEXQDQ� NDUHW� GL�
$PHULND� /DWLQ� DNLEDW� VHUDQJDQ� SHQ\DNLW�
JXJXU� GDXQ� 6RXWK� $PHULFDQ� /HDI� %OLJKW�
�6$/%�� \DQJ� PHQ\HUDQJ� KDPSLU� VHOXUXK�
NORQ�NORQ�NDUHW�\DQJ�GLEXGLGD\DNDQ�VDDW�LQL��
6HPHQWDUD�GL�QHJDUD�QHJDUD�SHQJKDVLO�NDUHW�
DODP� GL� OXDU� $PHULND�� DQFDPDQ� XWDPD�
SHQLQJNDWDQ� SURGXNVL� ODWHNV� DGDODK�
3HQ\DNLW�*XJXU�'DXQ�&RU\QHVSRUD� �3*'&��
\DQJ� GDSDW� PHQ\HUDQJ� WDQDPDQ� SDGD�
VHPXD� WDKDS� SHUWXPEXKDQ� EDLN� GL�
SHPELELWDQ� PDXSXQ� WDQDPDQ� SURGXNVL�
�2WKPDQ�� ������� 3HQ\DNLW� WHUVHEXW� GDSDW�
PHQ\HEDENDQ� WDQDPDQ� PHQJDODPL�
NHJXJXUDQ� GDXQ� WHUXV� PHQHUXV� \DQJ�
P H Q J D N L E D W N D Q � W H U K D P E D W Q \ D �
SHUWXPEXKDQ�� WXUXQQ\D� SURGXNVL� ODWHNV��
GDQ� GDODP� NRQGLVL� WHUVHUDQJ� EHUDW� GDSDW�
PHQ\HEDENDQ� NHPDWLDQ� WDQDPDQ�� 'L�
,QGRQHVLD�� KDPSLU� VHOXUXK� GDHUDK� VHQWUD�
SHUNHEXQDQ� NDUHW� WHUVHUDQJ� 3*'&� \DQJ�
PHQJDNLEDWNDQ� NHUXJLDQ� EHVDU� NDUHQD�
SHQXUXQDQ� SURGXNVL� \DQJ� PHQFDSDL� ����
�6LWXPRUDQJ�HW�DO��������

� %HUEDJDL � XSD\D� SHQFHJDKDQ�
SHUNHPEDQJDQ� 3*'&� VXGDK� GLODNXNDQ�
VHSHUWL� SHQJJXQDDQ� SHVWLVLGD� NLPLDZL� GDQ�
QDEDWL�� MDPXU� DQWDJRQLV� VHEDJDL� DJHQ�

ELRNRQWURO� �(YXHK�� 2NKXR\D�� 2VHPZHJLH��
$WWLWDOOD��	�2JEHERU���������DWDX�SHQJDWXUDQ�
SROD� WDQDP� GLPDQD� GDODP� VXDWX� DUHDO�
GLWDQDP�EHUEDJDL�MHQLV�NORQ��6LWXPRUDQJ�HW�
DO����������1DPXQ�VHMDXK�LQL�VHPXD�PHWRGH�
WHUVHEXW� PDVLK� EHOXP� HIHNWLI� GDODP�
PHQDQJJXODQJL� SHUPDVDODKDQ� 3*'&��
3HQJJXQDDQ� NORQ�NORQ� \DQJ� PHPLOLNL� VLIDW�
NHWDKDQDQ� \DQJ� WLQJJL� GDQ� VWDELO� VHEDJDL�
EDKDQ� WDQDP� PHUXSDNDQ� VDODK� VDWX� FDUD�
\DQJ� SDOLQJ� HIHNWLI� GDQ� HNRQRPLV� GDODP�
PHQJRQWURO� 3*'&�� 8QWXN� LWX� GLSHUOXNDQ�
LGHQWLILNDVL� JHQRWLSH�JHQRWLSH� WDKDQ� \DQJ�
GDSDW� GLMDGLNDQ� VHEDJDL� EDKDQ� WDQDP�
PDXSXQ� VHEDJDL� WHWXD� \DQJ� PHPEDZD�
VXPEHU�JHQ�NHWDKDQDQ�GDODP�SHUVLODQJDQ�

� 6HODPD� LQL� VXPEHU� JHQ� NHWDKDQDQ�
GDODP�SHUDNLWDQ�JHQRWLSH�XQJJXO�EDUX�PDVLK�
PHQJJXQDNDQ� SRSXODVL� \DQJ� EHUDVDO� GDUL�
VHMXPODK� ELML� \DQJ� GLEDZD� ROHK� +HQGU\�
:LFNKDP�SDGD� WDKXQ�������3RSXODVL� \DQJ�
GLVHEXW� GHQJDQ� 
:LFNKDP
� WHUVHEXW�
GLNHWDKXL� PHPLOLNL� GDVDU� JHQHWLN� \DQJ�
VHPSLW � �2NWDYLD� � /DVPLQLQJVLK� � 	�
.XVZDQKDGL�� ������� VHKLQJJD� SHQJJXQDDQ�
VHFDUD� WHUXV� PHQHUXV� GDODP� SHUVLODQJDQ�
GDSDW�PHQ\HEDENDQ�WHUMDGLQ\D�HURVL�JHQHWLN�
DWDX� NHSDWDKDQ� VLIDW� NHWDKDQDQ�� 8QWXN�
PHQJDWDVL�KDO�WHUVHEXW�SHUOX�GLFDUL�VXPEHU�
JHQHWLN� EDUX�� VHKLQJJD� SDGD� WDKXQ� �����
,QWHUQDWLRQDO�5XEEHU�5HVHDUFK�'HYHORSPHQW�
%RDUG� �,55'%�� PHQJDGDNDQ� HNVSHGLVL�
SHQJXPSXODQ� SODVPD� QXWIDK� NDUHW� GL� WLJD�
QHJDUD�EDJLDQ�GL�%UD]LO�\DLWX�0DWR�*URVVR��
5RQGRQLD�GDQ�$FUH�\DQJ�PHUXSDNDQ�SXVDW�
XWDPD� NHUDJDPDQ� SODVPD� QXWIDK� NDUHW� GL�
GXQLD��3ODVPD�QXWIDK�\DQJ�GLVHEXW�GHQJDQ�
31�,55'%������DWDX�\DQJ�GLVLQJNDW�GHQJDQ�
31
���DWDX�SODVPD�QXWIDK�DPD]RQ�WHUVHEXW�
GLGXJD� PHPLOLNL� NHUDJDPDQ� JHQHWLN� \DQJ�
WLQJJL� GDQ� PHPEDZD� EHUEDJDL� NDUDNWHU�
DJURQRPLV� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�
PHQJHPEDQJNDQ�NORQ�NORQ�XQJJXO�EDUX�

� .ULWHULD�XWDPD�GDODP�SHPLOLKDQ�NORQ�
NDUHW� XQJJXO� DGDODK� SURGXNVL� ODWHNV� \DQJ�
WLQJJL�� +DO� LQL� PHQMDGL� SHPEDWDV� GDODP�
SHPDQIDDWDQ�31
���VHEDJDL�NORQ�EXGLGD\D��
NDUHQD� GDUL� EHUEDJDL� SHQJXMLDQ� GLNHWDKXL�
EDKZD�SRSXODVL�WHUVHEXW�PHPLOLNL�SURGXNVL�
ODWHNV� \DQJ� OHELK� UHQGDK� GDUL� SRSXODVL�
:LFNKDP� VHKLQJJD� WLGDN� PHPXQJNLQNDQ�
XQWXN� PHQJJXQDNDQ\D� ODQJVXQJ� VHEDJDL�
NORQ� EXGLGD\D�� 1DPXQ� GHPLNLDQ�� 31
���
GDSDW� GLJXQDNDQ� VHEDJDL� VXPEHU� JHQHWLN�
EHUEDJDL�NDUDNWHU�DJURQRPL�GDODP�SURJUDP�
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,GHQWLILNDVL�.HWDKDQDQ�3ODVPD�1XWIDK�.DUHW�,55'%������7HUSLOLK�WHUKDGDS�
3HQ\DNLW�*XJXU�'DXQ�&RU\QHVSRUD�%HUGDVDUNDQ�$NWLYLWDV�7RNVLQ�&DVVLLFROLQ

SHPXOLDDQ� PHODOXL� SHUVLODQJDQ�� %HUEDJDL�
SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� 31
���
PHPLOLNL� EHUEDJDL� NDUDNWHU� DJURQRPL� \DQJ�
EDLN� VHSHUWL� SHUWXPEXKDQ� \DQJ� MDJXU� GDQ�
NRQGLVL�WDMXN�GDXQ�\DQJ�EDJXV���$LGL�'DVOLQ��
������5HJKX�HW�DO���������NXDOLWDV�ND\X�\DQJ�
EDLN�²�5HJKX�HW�DO���������0\GLQ�HW�DO����������
VHUWD�NHWDKDQDQ�WHUKDGDS�SHQ\DNLW�6$/%��/H�
*XHQ��*DUFLD��0DWWRV��	�&OHPHQW�'HPDQJH��
���� ��GDQ�&ROOHWRWULFKXP� �/H�*XHQ��'RDUH��
:HEHU�� 	� 6HJXLQ�� ������� %HUGDVDUNDQ� KDO�
WHUVHEXW��31
���GLGXJD�MXJD�PHPEDZD�JHQ�
JHQ� NHWDKDQDQ� WHUKDGDS� SHQ\DNLW� XWDPD�
NDUHW�ODLQQ\D�WHUPDVXN�3*'&�

� ,QIRUPDVL�NHWDKDQDQ�31
���WHUKDGDS�
3*'&� VXGDK� GLODSRUNDQ� ROHK� $LGL�'DVOLQ��
)DLUX]DK�� GDQ� 'DOLPXQWKH�� �������� 3DGD�
SHQHOLWLDQ� WHUVHEXW� VXGDK� GLODNXNDQ� XML�
NHWDKDQDQ� ��� JHRWLSH� 31
��� WHUSLOLK� KDVLO�
VHOHNVL�SHUWXPEXKDQ�GDQ�SURGXNVL�GL�%DODL�
3HQHOLWLDQ�6XQJHL�3XWLK�WHUKDGDS�GXD�LVRODW�
&��FDVVLLFROD�GHQJDQ�PHQJJXQDNDQ�PHWRGH�
FDNUDP�� 7HUNDLW� GHQJDQ� MXPODK� JHQRWLSH�
31
��� \DQJ� PHPLOLNL� NDUDNWHU� DJURQRPLV�
EDLN�KDVLO�VHOHNVL�GL�ODSDQJDQ�FXNXS�EDQ\DN��
PDND� SHUOX� GLODNXNDQ� XML� UHVLVWHQVL� SDGD�
JHQRW LSH�JHQRW LSH � WHUVHEXW � XQWXN�
PHPSHUEHVDU� NHPXQJNLQDQ� PHPSHUROHK�
VXPEHU�VXPEHU� JHQ� NHWDKDQDQ� WHUKDGDS�
3*'&�� 6DODK� VDWX� FDUD� PHQJLGHQWLILNDVL�
WLQJNDW� NHWDKDQDQ� WHUKDGDS� 3*'&� DGDODK�
EHUGDVDUNDQ� DNWLYLWDV� ILOWUDW� WRNVLQ� \DQJ�
GLKDVLONDQ� ROHK� &�� FDVVLLFROD�� 7RNVLQ� \DQJ�
GLQDPDNDQ� GHQJDQ� &DVVLLFROLQ� WHUVHEXW�
PHUXSDNDQ� IDNWRU� NXQFL� XWDPD� GDODP�
SDWRJHQLVLWDV� &�� FDVVLLFROD�� VHKLQJJD�
PHUXSDNDQ�FDUD�\DQJ� WHSDW�XQWXN�PHOLKDW�
UHDNVL� JHQHWLN� GDUL� WDQDPDQ�� 6HODLQ�
LWXYPHWRGH�LQL�MXJD�GLDQJJDS�OHELK�VWDELO�GDQ�
WLGDN�GLSHQJDUXKL�ROHK�OLQJNXQJDQ��%UHWRQ��
6DQLHU��	�G·$X]DF���������'DODP�SHQHOLWLDQ�
LQL� GLODSRUNDQ� SRWHQVL� JHQHWLN� NHWDKDQDQ�
31
���WHUKDGDS�3*'&�EHUGDVDUNDQ�DNWLYLWDV�
WRNVLQ�&DVVLLFROLQ�

%$+$1�'$1�0(72'(

%DKDQ�XWDPD�\DQJ�GLJXQDNDQ�GDODP�
SHQHOLWLDQ�WHUGLUL�DWDV�PDWHUL� WDQDPDQ�GDQ�
VXPEHU� LVRODW� &�� FDVVLLFROD�� 3HQHOLWLDQ�
GLODNXNDQ�SDGD����JHQRWLSH�WHUSLOLK�VHEDJDL�
PDWHUL�JHQHWLN�\DQJ�WHUGLUL�GDUL����JHQRWLSH�
31
��� GDQ� �� NORQ� GDUL� SRSXODVL� :LFNKDP�
�7DEHO� ���� *HQRWLSH�JHQRWLSH� WHUVHEXW�
PHUXSDNDQ�JHQRWLSH� WHUEDLN�\DQJ�PHPLOLNL�

SHUWXPEXKDQ�GDQ�NDUDNWHU�DJURQRPLV�\DQJ�
EDLN�GDUL�HYDOXDVL�GL�ODSDQJDQ��6XPEHU�LVRODW�
&�� FDVVLLFROD� \DQJ� GLJXQDNDQ� GDODP�
SHUFREDDQ�LQL�DGDODK�&&�����&&�����&&�����
GDQ�&&����\DQJ�GLLVRODVL�GDUL�NORQ�NDUHW�*7�
���55,0������7MLU� ��GDQ�35�����GL�.HEXQ�
3HUFREDDQ� %DODL� 3HQHOLWLDQ� 6HPEDZD��
3DOHPEDQJ�� %HUGDVDUNDQ� SHQHOLWLDQ�
SHQGDKXOXDQ�� NHHPSDW� LVRODW� WHUVHEXW�
PHUXSDNDQ� LVRODW� \DQJ� WHUJRORQJ� VDQJDW�
YLUXOHQ�

3URGXNVL� GDQ� $SOLNDVL� )LOWUDW� 7RNVLQ�
,VRODW

3URGXNVL� WRNVLQ� LVRODW� GLODNXNDQ�
EHUGDVDUNDQ� PHWRGH� %UHWRQ� HW� DO�� �������
GHQJDQ�EHEHUDSD�PRGLILNDVL��8ML�NHWDKDQDQ�
GLODNXNDQ� GL� ODERUDWRULXP� EHUGDVDUNDQ�
DNWLYLWDV�WRNVLQ�GDUL�PDVLQJ�PDVLQJ�LVRODW�&��
FDVVLLFROD�GHQJDQ�PHQJJXQDNDQ�GDXQ�PXGD�
EHUZDUQD�FRNODW��WDKDS�SHUWXPEXKDQ�%�&���
'DXQ� GLDPELO� GDUL� ODSDQJ� GDQ� GLUHQGDP�
GDODP� DLU� VHODPD� VDWX� PDODP� ���� MDP���
6HODQMXWQ\D� ���� PO� WRNVLQ� ��� PJ�/��
GLPDVXNDQ� NH� GDODP� EDNL� \DQJ� GLWXWXS�
GHQJDQ�VWU\RIRDP�\DQJ�GLOXEDQJL��GLDPHWHU���
FP��GDQ�WDQJNDL�GDXQ�GLPDVXNDQ�NH�GDODP�
OXEDQJ� WHUVHEXW� VDPSDL� WHUHQGDP� ILOWUDW�
WRNVLQ��6HEDJDL�NRQWURO�GLJXQDNDQ�DLU�VWHULO�
VHEDJDL�SHQJJDQWL�ILOWUDWH�WRNVLQ�GDQ�VHPXD�
SHUODNXDQ� GLLQNXEDVL� SDGD� VXKX� UXDQJ��
6HWLDS�SHUODNXDQ�GLXODQJ�VHEDQ\DN�WLJD�NDOL�

7LQJNDW�.HWDKDQDQ�*HQRWLSH�GDQ�$QDOLVLV�
'DWD

7 LQJND W � NH WDKDQDQ � G LXNXU �
EHUGDVDUNDQ� HVWLPDVL� NHKLODQJDQ� DLU� GDXQ�
DNLEDW�DNWLILWDV�WRNVLQ�\DQJ�GLDPDWL����MDP�
VHWHODK� SHUHQGDPDQ� GDXQ� GDODP� ILOWUDWH�
WRNVLQ� \DQJ� GLXNXU� VHEDJDL� ,QWHQVLWDV�
.HOD\XDQ�'DXQ��,.'��GHQJDQ�UXPXV��

%%� �ERERW�GDXQ�VHEHOXP�SHUODNXDQ�WRNVLQ
%.� �ERERW�GDXQ�VHWHODK�SHUODNXDQ�WRNVLQ

� 7LQJNDW� NHWDKDQDQ� PDVLQJ�PDVLQJ�
JHQRWLSH� VHODQMXWQ\D� GLNHORPSRNNDQ�
PHQMDGL���\DLWX�VDQJDW�WDKDQ��WDKDQ��UHQWDQ�
GDQ�VDQJDW�UHQWDQ�EHUGDVDUNDQ�QLODL�VWDQGDU�
GHYLDVL��6'��GLPDQD�NXUDQJ�GDUL�QLODL�UDWD�
UDWD� ��� 6'� GLJRORQJNDQ� VHEDJDL� WDQDPDQ�

�

�

�

�����������



��

2NWDYLD��6XGDUVRQR��.XVZDQKDGL��'LQDUW\��GDQ�:LGRGR

VDQJDW�WDKDQ�����6'�VDPSDL�QLODL�UDWD�UDWD�
VHEDJDL�WDQDPDQ�WDKDQ��UDWD�UDWD�VDPSDL����
6'�VHEDJDL�WDQDPDQ�UHQWDQ�GDQ�OHELK�GDUL�
QLODL� UDWD�UDWD� ��� 6'� GLJRORQJNDQ� VHEDJDL�
WDQDPDQ�VDQJDW�UHQWDQ�

� 3 H Q J H O R P S R N D Q � J H Q R W L S H �
EHUGDVDUNDQ� QLODL� ,.'� SDGD� VHWLDS� LVRODW�
GLODNXNDQ� GHQJDQ� PHWRGH� +LHUDUNL�
(XFOLGHDQ�PHQJJXQDNDQ�SURJUDP�'$5ZLQ��
�3HUULHU��)ORUL��	�%RQQRW���������5DQFDQJDQ�
\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�
5DQFDQJDQ�$FDN�/HQJNDS�)DNWRULDO��8QWXN�
PHOLKDW� LQWHUDNVL� DQWDUD� JHQRWLSH� GHQJDQ�
LVRODW�GLODNXNDQ�DQDOLVLV�$129$�GXD�IDNWRU�
�JHQRWLSH
LVRODW��PHQJJXQDNDQ�SURJUDP�6$6�
�6WDWLVWLFDO� $QDO\VLV� 6\VWHP�� GDQ� DSDELOD�
WHUGDSDW�SHUEHGDDQ�Q\DWD�PDND�GLODQMXWNDQ�
GHQJDQ�XML�'1057��'XQFDQ
V�0XOWLSOH�5DQJH�
7HVW���3�������

+$6,/�'$1�3(0%$+$6$1

7LQJNDW� .HWDKDQDQ� *HQRWLSH� .DUHW�
WHUKDGDS�3*'&

6DODK� VDWX� IDNWRU� XWDPD� \DQJ�
E H U S H U DQ � S HQ W L Q J � G D O DP � S U R V H V �
SDWRJHQLVLWDV� LVRODW� &�� FDVVLLFROD� DGDODK�
VHQ\DZD� ILWRWRNVLN� \DQJ� EHUVLIDW� VSHVLILN�

LQDQJ�� 6HQ\DZD� \DQJ� GLQDPDNDQ� GHQJDQ�
&DVVLLFROLQ� WHUVHEXW� GDSDW� GLJXQDNDQ�
VHEDJDL�PHWRGH�VHOHNVL�NHWDKDQDQ�WDQDPDQ�
WHUKDGDS�&��FDVVLLFROD� �%UHWRQ�HW�DO���������
'HRQ� HW� DO��� ������ 'HRQ� HW� DO��� �������
'LEDQGLQJNDQ� GHQJDQ� PHWRGH� LQIHNVL�
PHODOXL�LQRNXODVL�LVRODW�SDGD�GDXQ��PHWRGH�
SHQJXMLDQ�PHODOXL�WRNVLQ�OHELK�EHUVLIDW�VWDELO�
GDQ� VHQVLWLILWDV� WHUKDGDS� SHQJDUXK�
OLQJNXQJDQ�OHELK�UHQGDK��%UHWRQ�HW�DO���������
VHKLQJJD� GHWHNVL� NHWDKDQDQ� OHELK� WHUIRNXV�
NH�DUDK�JHQHWLN��

*DPEDU� �� PHQXQMXNNDQ� WLQJNDW�
NHWDKDQDQ� ��� JHQRWLSH� NDUHW� WHUSLOLK�
WHUKDGDS��� WRNVLQ� LVRODW�&�� FDVVLLFROD� \DQJ�
GLXML��3DGD�JDPEDU�WHUVHEXW�WHUOLKDW�EDKZD�
WLQJNDW� NHWDKDQDQ� VXDWX� JHQRWLSH� EHUEHGD�
SDGD�VHWLDS�LVRODW��1DPXQ�GHPLNLDQ�VHFDUD�
VWDWLVWLN�SHUEHGDDQ�LVRODW�WLGDN�PHPEHULNDQ�
SHQJDUXK�Q\DWD�WHUKDGDS�WLQJNDW�NHWDKDQDQ�
JHQRWLSH�� 5DWD�UDWD� ,.'� VHPXD� JHQRWLSH�
SDGD� VHWLDS� LVRODW� EHUNLVDU� ������ ²� ������
GHQJDQ�LQWHQVLWDV�WHUWLQJJL�GLWHPXNDQ�SDGD�
LVRODW�&&���� \DQJ�GLLVRODVL� GDUL� NORQ�*7���
�*DPEDU� ���� +DVLO� LQL� EHUEHGD� GHQJDQ�
SHQHOLWLDQ�SHQHOLWLDQ� VHEHOXPQ\D� \DQJ�
PHODSRUNDQ�EDKZD�UHVLVWHQVL�WDQDPDQ�NDUHW�
WHUKDGDS� &�� FDVVLLFROD� WHUJDQWXQJ� NHSDGD�
JHQRWLSH�GDQ�LVRODW�\DQJ�GLJXQDNDQ��GLPDQD�
VXDWX�JHQRWLSH�\DQJ�UHVLVWHQ�WHUKDGDS�VXDWX�

*DPEDU����,QWHQVLWDV�.HOD\XDQ�'DXQ��,.'��EHUEDJDL�JHQRWLSH�NDUHW�WHUKDGDS�HPSDW�LVRODW�&��
FDVVLLFROD�� &&�����&&����� � &&���� GDQ�&&���� DGDODK� LVRODW�&�� FDVVLLFROD� \DQJ�
GLLVRODVL�GDUL�NORQ�NDUHW�*7����55,0������7MLU���GDQ�35����

)LJXUH����/HDI�:LOWLQJ�,QWHQVLW\�RI�UXEEHU�JHQRW\SHV�WR�IRXU�RI�&��FDVVLLFROD�LVRODWHV��&&�����&&�
���� �&&����DQG�&&����ZHUH�&��FDVVLLFROD�LVRODWHV�WKDW�LVRODWHG�IURP�*7����55,0������
7MLU���DQG�35�����UXEEHU�FORQHV



��

LVRODW�GDSDW�PHQMDGL�UHQWDQ�WHUKDGDS�LVRODW�
ODLQQ\D��6LWXPRUDQJ�HW�DO����������1DPXQ�KDO�
LQL� GDSDW� GLSDKDPL�� NDUHQD� EHUGDVDUNDQ�
SHQHOLWLDQ�SHQGDKXOXDQ��VHPXD�LVRODW�\DQJ�
GLJXQDNDQ�WHUJRORQJ�NHORPSRN�\DQJ�VDQJDW�
YLUXOHQ� VHKLQJJD� UHDNVL� VXDWX� JHQRWLSH�
WHUKDGDS�SDWRJHQLVLWDV�LVRODW�LVRODW�WHUVHEXW�
GLGXJD� MXJD� WLGDN� DNDQ� MDXK� EHUEHGD��
3HUEHGDDQ�UHDNVL�\DQJ�Q\DWD�PXQJNLQ�GDSDW�
WHUMDGL� WHUKDGDS� LVRODW�LVRODW� ODLQ� \DQJ�
PHPLOLNL�WLQJNDW�YLUXOHQVL�EHUEHGD�

� 0HQXUXW� $JULRV� �������� WLQJNDW�
NHWDKDQDQ�WDQDPDQ�WHUKDGDS�SDWRJHQ�GDSDW�
GLEHGDNDQ�DWDV�GXD�\DLWX�NHWDKDQDQ�SHQXK�
�FRPSOHWH�UHVLVWDQFH��GDQ�NHWDKDQDQ�SDUVLDO�
�LQFRPSOHWH� UHVLVWDQFH��� .HWDKDQDQ� SHQXK�
DGDODK� NRQGLVL� GLPDQD� VXDWX� JHQRWLSH�
EHUVLIDW� VDQJDW� WDKDQ� WHUKDGDS� VXDWX� UDV�
LVRODW� �VSHVLILN� UDV�� GDQ� NXUDQJ� DWDX� WLGDN�
WDKDQ�WHUKDGDS�LVRODW�ODLQQ\D��.HWDKDQDQ�LQL�
GLJRORQJNDQ�VHEDJDL�UHVLVWHQVL�YHUWLNDO�\DQJ�
GLNHQGDOLNDQ�VHFDUD�PRQRJHQLN��6HGDQJNDQ�
NHWDKDQDQ�SDUVLDO�PHUXSDNDQ�VXDWX�NRQGLVL�
GLPDQD� WLQJNDW� NHWDKDQDQ� VXDWX� JHQRWLSH�
UHODWLI�VDPD�WHUKDGDS�VHPXD�LVRODW��VHKLQJJD�
GLJRORQJNDQ� VHEDJDL� UHVLVWHQVL� KRUL]RQWDO�
\DQJ� GLNHQGDOLNDQ� VHFDUD� SROLJHQLN��
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� LQL�� WLQJNDW�
NHWDKDQDQ� WDQDPDQ� NDUHW� WHUKDGDS� 3*'&�

EHOXP� GDSDW� GLMHODVNDQ� DSDNDK� WHUJRORQJ�
PHPLOLNL� WLQJNDW� NHWDKDQDQ� SHQXK� DWDX�
SDUVLDO�� 1DPXQ� PHQXUXW� 7DQ� GDQ� 7DQ�
�������� WLQJNDW� NHWDKDQDQ� WDQDPDQ� NDUHW�
WHUKDGDS� 3*'&� PHUXSDNDQ� UHVLVWHQVL�
KRUL]RQWDO� \DQJ� GLNHQGDOLNDQ� ROHK� EDQ\DN�
JHQ��VHGDQJNDQ�PHQXUXW�+DGL��+DUWDQD��GDQ�
6LQDJD� ������� NHWDKDQDQ� NORQ� NDUHW�
WHUKDGDS� 3*'&� DGDODK� UHVLVWHQVL� YHUWLNDO�
\DQJ�GLNHQGDOLNDQ�ROHK�GXD�JHQ�XWDPD�\DQJ�
EHNHUMD�VHFDUD�HSLVWDVLV�UHVHVLI�
�
� %HUGDVDUNDQ� UDWD�UDWD� ,.'� ���
JHQRWLSH� NDUHW� WHUKDGDS� HPSDW� LVRODW� &��
FDVVLLFROD� GLSHUROHK� QLODL� UDWD�UDWD� VHEHVDU�
������GDQ�VWDQGDU�GHYLDVL��6'��VHEHVDU�������
1LODL� WHUVHEXW� VHODQMXWQ\D� GLJXQDNDQ�
VHEDJDL� GDVDU� SHQJHORPSRNNDQ� WLQJNDW�
NHWDKDQDQ� SODVPD� QXWIDK� NDUHW� WHUKDGDS�
3*'&�� GLPDQD� JHQRWLSH� GHQJDQ� LQWHQVLWDV�
NHOD\XDQ�GDXQ�GL�EDZDK�DWDX�VDPD�GHQJDQ�
UDWD�UDWD� GLNXUDQJ� VWDQGDU� GHYLDVL� \DLWX�
VHEHVDU� ������� GLJRORQJNDQ� VHEDJDL�
NHORPSRN� JHQRWLSH� VDQJDW� WDKDQ� WHUKDGDS�
3*'&��������²��������GLJRORQJNDQ�VHEDJDL�
JHQRWLSH�WDKDQ�����������������GLJRORQJNDQ�
VHEDJDL�NHORPSRN�JHQRWLSH�UHQWDQ�GDQ�OHELK�
GDUL� ������� VHEDJDL� NHORPSRN� JHQRWLSH�
VDQJDW� UHQWDQ��%HUGDVDUNDQ�QLODL� WHUVHEXW��
��� JHQRWLSH� WDQDPDQ� NDUHW� \DQJ� GLXML�

*DPEDU� ��� 5DWD�UDWD� ,QWHQVLWDV� .HOD\XDQ� 'DXQ� JHQRWLSH� 31� ����� SDGD� HPSDW� LVRODW�&��
FDVVLLFROD�� &&�����&&����� � &&���� GDQ�&&���� DGDODK� LVRODW�&�� FDVVLLFROD� \DQJ�
GLLVRODVL�GDUL�NORQ�NDUHW�*7����55,0������7MLU���GDQ�35����

)LJXUH���� $YHUDJH�RI�OHDI�:LOWLQJ�,QWHQVLW\�RI�WKH�31������JHQRW\SHV�RQ�WKH�IRXU�RI�&��FDVVLLFROD�
LVRODWHV��&&�����&&����� �&&����DQG�&&����ZHUH�&��FDVVLLFROD�LVRODWHV�WKDW�LVRODWHG�
IURP�*7����55,0������7MLU���DQG�35�����UXEEHU�FORQH

,GHQWLILNDVL�.HWDKDQDQ�3ODVPD�1XWIDK�.DUHW�,55'%������7HUSLOLK�WHUKDGDS�
3HQ\DNLW�*XJXU�'DXQ�&RU\QHVSRUD�%HUGDVDUNDQ�$NWLYLWDV�7RNVLQ�&DVVLLFROLQ
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7DEHO����5DWD�UDWD�LQWHQVLWDV�NHOD\XDQ�GDXQ�GDQ�SHQJHORPSRNDQ�WLQJNDW�UHVLVWHQVL�SODVPD�
QXWIDK�NDUHW�WHUKDGDS�3*'&

7DEOH���� $YHUDJH� RI� OHDI� ZLOWLQJ� LQWHQVLW\� DQG� FODVVLILFDWLRQ� RI� UHVLVWDQFH� OHYHO� RI� UXEEHU�
JHUPSODVP�WR�&/)

1R�
1R�

*HQRWLSH�
*HQRW\SH�

'LVWULN�DVDO�
'LVWULFW�RULJLQ�

5DWD�UDWD�,.'D��
$YHUDJH�RI�/:,�

����

7LQJNDW�NHWDKDQDQE�
5HVLVWDQFH�OHYHO�

�� 31����� %UDVLO�52�$� ������ 6DQJDW�5HQWDQ�

�� 31����� %UDVLO�52�$� ������ 6DQJDW�7DKDQ�

�� 31����� %UDVLO�52�$� ����� 6DQJDW�7DKDQ�

�� 31����� %UDVLO�52�$� ������ 5HQWDQ�

�� 31���� %UDVLO�52�&� ������ 5HQWDQ�

�� 31���� %UDVLO�52�&� ������ 5HQWDQ�

�� 31���� %UDVLO�52�&� ������ 5HQWDQ�

�� 31���� %UDVLO�52�&� ������ 5HQWDQ�

�� 31����� %UDVLO�52�&� ������ 7DKDQ�

��� 31����� %UDVLO�52�&� ������ 5HQWDQ�

��� 31����� %UDVLO�52�&� ������ 7DKDQ�

��� 31����� %UDVLO�52�&� ������ 6DQJDW�5HQWDQ�

� ��� 31����� %UDVLO�52�&� ������ 7DKDQ�

��� 31����� %UDVLO�52�&� ����� 6DQJDW�7DKDQ�

��� 31����� %UDVLO�52�&� ������ 7DKDQ�

��� 31����� %UDVLO�52�&� ������ 6DQJDW�7DKDQ�

��� 31����� %UDVLO�52�&� ����� 6DQJDW�7DKDQ�

��� 31����� %UDVLO�52�&� ������ 7DKDQ�

��� 31����� %UDVLO�52�&� ������ 5HQWDQ�

��� 31����� %UDVLO�52�&� ������ 7DKDQ�

��� 31����� %UDVLO�52�&� ������ 7DKDQ�

��� 31����� %UDVLO�52�-� ������ 7DKDQ�

��� 31����� %UDVLO�52�-� ������ 5HQWDQ�

��� 31����� %UDVLO�52�-3� ������ 7DKDQ�

��� 31����� %UDVLO�52�-3� ������ 6DQJDW�5HQWDQ�

��� 31����� %UDVLO�52�-3� ������ 5HQWDQ�

��� 31����� %UDVLO�52�-3� ������ 5HQWDQ�

��� 31����� %UDVLO�52�-3� ������ 5HQWDQ�

��� 31����� %UDVLO�52�-3� ������ 6DQJDW�5HQWDQ�

��� 31���� %UDVLO�52�-3� ������ 6DQJDW�7DKDQ�

��� 31����� %UDVLO�52�23� ������ 5HQWDQ�

��� 31����� %UDVLO�52�3%� ������ 5HQWDQ�

��� 31����� %UDVLO�52�3%� ������ 5HQWDQ�

��� 31����� %UDVLO�07�&� ������ 5HQWDQ�

��� 31����� %UDVLO�07�&� ������ 6DQJDW�7DKDQ�



��

/DQMXWDQ�7DEHO���� 5DWD�UDWD� LQWHQVLWDV� NHOD\XDQ� GDXQ� GDQ� SHQJHORPSRNDQ� WLQJNDW�
UHVLVWHQVL�SODVPD�QXWIDK�NDUHW�WHUKDGDS�3*'&

$GYDQFHG�7DEOH���� $YHUDJH�RI�OHDI�ZLOWLQJ�LQWHQVLW\�DQG�FODVVLILFDWLRQ�RI�UHVLVWDQFH�OHYHO�RI�
UXEEHU�JHUPSODVP�WR�&/)

,.'��,QWHQVLWDV�.HOD\XDQ�'DXQ��/:,��/HDI�:LOWLQJ�,QWHQVLW\�
D
5DWD�UDWD�EHUGDVDUNDQ�QLODL�,.'�JHQRWLSH�WHUKDGDS���LVRODW�&�FDVVLLFROD

D
$YHUDJH�EDVHG�RQ�/:,�YDOXH�RI�JHQRW\SH�WR���&��FDVVLLFROD�LVRODWHV

E
3HQJHORPSRNDQ� WLQJNDW� NHWDKDQDQ� JHQRWLSH� EHUGDVDUNDQ� QLODL� UDWD�UDWD� ,.'� WHUKDGDS� �� LVRODW�&��
FDVVLLFROD
E
&ODVVLILFDWLRQ�RI�JHQRWLSH�UHVLVWDQFH�OHYHO�EDVHG�RQ�DYHUDJH�RI�/:,�WR���&��FDVVLLFROD�LVRODWHV

��� 31����� %UDVLO�$&�6� ����� 6DQJDW�7DKDQ�

��� %30���� ,QGRQHVLD� ������ 5HQWDQ�

��� %30��� ,QGRQHVLD� ����� 6DQJDW�7DKDQ�

��� *7��� ,QGRQHVLD� ������ 5HQWDQ�

��� 55,&����� 6UL�/DQND� ������ 6DQJDW�7DKDQ�

��� 3%����� 0DOD\VLD� ������ 7DKDQ�

��� 55,0����� 0DOD\VLD� ������ 6DQJDW�5HQWDQ�

�

��� 31����� %UDVLO�07�&� ������ 6DQJDW�5HQWDQ�

��� 31���� %UDVLO�07�,7� ������ 5HQWDQ�

��� 31����� %UDVLO�07�,7� ������ 6DQJDW�5HQWDQ�

��� 31����� %UDVLO�07�,7� ������ 7DKDQ�

��� 31����� %UDVLO�07�,7� ������ 5HQWDQ�

��� 31����� %UDVLO�07�,7� ������ 7DKDQ�

��� 31����� %UDVLO�07�,7� ����� 6DQJDW�7DKDQ�

��� 31����� %UDVLO�07�,7� ������ 7DKDQ�

��� 31����� %UDVLO�07�,7� ������ 5HQWDQ�

��� 31����� %UDVLO�07�,7� ������ 5HQWDQ�

��� 31����� %UDVLO�07�,7� ������ 6DQJDW�7DKDQ�

��� 31����� %UDVLO�07�,7� ������ 6DQJDW�5HQWDQ�

��� 31����� %UDVLO�07�9%� ������ 5HQWDQ�

��� 31����� %UDVLO�$&�)� ������ 5HQWDQ�

�

PHUXSDNDQ�JHQRWLSH�\DQJ�WHUJRORQJ�VDQJDW�
WDKDQ�� ��� JHQRWLSH� WHUJRORQJ� WDKDQ�� ���
JHQRWLSH� WHUJRORQJ� UHQWDQ� GDQ� �� JHQRWLSH�
WHUJRORQJ� VDQJDW� UHQWDQ� WHUKDGDS� 3*'&�
�7DEHO����

'DUL����JHQRWLSH�31
���\DQJ�GLXML��
31� ���� PHQXQMXNNDQ� WLQJNDW� NHWDKDQDQ�
SDOLQJ�WLQJJL�GHQJDQ�QLODL�,.'�SDOLQJ�UHQGDK�
\DLWX� VHEHVDU� ������� VHGDQJNDQ� 31� ����
PHQXQMXNNDQ� WLQJNDW� NHWDKDQDQ� SDOLQJ�
UHQGDK� GHQJDQ� QLODL� ,.'� WHUWLQJJL� VHEHVDU�
��������3HUEHGDDQ�NHGXD�JHQRWLSH�WHUVHEXW�

WHUOLKDW� SDGD� NRQGLVL� GDXQ� \DQJ� FXNXS�
EHUEHGD��GLPDQD�SDGD�JHQRWLSH�UHQWDQ� �31�
����� WHUMDGL� NHOD\XDQ� GDXQ� \DQJ� FXNXS�
SDUDK� VHUWD� GDXQ� PHQJJXOXQJ� GDQ�
PHQJKLWDP� DNLEDW� NHUDFXQDQ� WRNVLQ�
VHGDQJNDQ� SDGD� JHQRWLSH� WDKDQ� �31� �����
GDXQ� WHUOLKDW� PDVLK� UHODWLI� VHJDU� GDQ�
SHQJJXOXQJDQ� KDQ\D� WHUMDGL� VHGLNLW� SDGD�
EDJLDQ�SLQJJLU�GDXQ��*DPEDU����

� 3HUEHGDDQ� WLQJNDW� NHWDKDQDQ�
PDVLQJ�PDVLQJ� JHQRWLSH� GLSHQJDUXKL� ROHK�
PHNDQLVPH� SHUWDKDQDQ� WDQDPDQ� NDUHW�

,GHQWLILNDVL�.HWDKDQDQ�3ODVPD�1XWIDK�.DUHW�,55'%������7HUSLOLK�WHUKDGDS�
3HQ\DNLW�*XJXU�'DXQ�&RU\QHVSRUD�%HUGDVDUNDQ�$NWLYLWDV�7RNVLQ�&DVVLLFROLQ
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WHUKDGDS� VHUDQJDQ�SDWRJHQ��6HFDUD�XPXP�
PHNDQLVPH� SHUWDKDQDQ� WDQDPDQ� NDUHW�
WHUKDGDS�SHQ\DNLW�JXJXU�GDXQ�VHSHUWL�6$/%��
3K\WRSWRUD� GDQ� &ROOHWRWULFKXP� WHUJDQWXQJ�
SDGD� NHFHSDWDQ� SHPEHQWXNDQ� VHQ\DZD�
ILWRDOHNVLQ�\DQJ�GLVHEXW�GHQJDQ�VNRSROHWLQ��
GDQ�DNWLYDVL� VLQWHVLV�3DWKRJHQHVLV�5HODWHG�
3 UR WH LQ � � N L W LQDVH � GDQ � J OXNDQDVH � �
�&KXUQJFKRZ�	�5DWWDUDVDUQ���������1DPXQ�
EHUEHGD� WHUKDGDS� 3*'&�� VNRSROHWLQ� WLGDN�
GDSDW� GLDQJJDS� VHEDJDL� PHNDQLVPH�
SHUWDKDQDQ�XWDPD��NDUHQD�PHVNLSXQ�WHUMDGL�
SHUEHGDDQ� SURGXNVL� VNRSROHWLQ� DQWDUD�
WDQDPDQ� WDKDQ� GDQ� UHQWDQ�� QDPXQ�
VNRSROHWLQ�\DQJ�WHUEHQWXN�WHUGHJUDGDVL�ROHK�
SDWRJHQ� GDQ� GLMDGLNDQ� VXEVWUDW� ROHK�
SHURNVLGDVH� WDQDPDQ� LWX� VHQGLUL� VHKLQJJD�
WLGDN� HIHNWLI� PHPEHULNDQ� SHQJDUXK�
ILWRWRNVLN� WHUKDGDS� LVRODW� &�� FDVVLLFROD� 
��
%UHWRQ��6DQLHU��G·$X]DF���������

� +LQJJD� VDDW� LQL�� PHNDQLVPH� XWDPD�
SHUWDKDQDQ� WDQDPDQ� NDUHW� WHUKDGDS� &��
FDVVLLFROD� GLGXJD� OHELK� EHUNDLWDQ� HUDW�
GHQJDQ� NHSHNDDQ� PHPEUDQ� VHO� WDQDPDQ�
WHUKDGDS� WRNVLQ� \DQJ� GLOHSDVNDQ� SDWRJHQ�
SDGD�VDDW�PHQ\HUDQJ�WDQDPDQ��7RNVLQ�\DQJ�
GLVHEXW�GHQJDQ�FDVVLLFROLQ�WHUVHEXW�WHUJRORQJ�
+RVW�6SHFLILF� 7R[LQV� �+67�� GLPDQD� +67�

PHUXSDNDQ� VHQ\DZD� XWDPD� \DQJ �
PHQHQWXNDQ�YLUXOHQVL�SDGD�SDWRJHQ��)ULHVHQ�
HW� DO��� ������ 2OLYHU� 	� � 6RORPRQ�� ������
+RUEDFK� HW� DO��� ������ WHUPDVXN� SDGD� &��
FDVVLLFROD���%UHWRQ�HW�DO���������%DUWKH�HW�DO���
������'HRQ�HW�DO���������'HRQ�HW�DO���������
3XMDGH�5HQDXG� HW� DO��� ������� 0HNDQLVPH�
NHSHNDDQ� PHPEUDQ� WHUKDGDS� &DVVLLFROLQ�
WHUNDLW� GHQJDQ� NHPDPSXDQ� PHPEUDQ� VHO�
PHQJKDPEDW� SHQ\HUDSDQ� WRNVLQ� GDQ�
NHPDPSXDQ� PHQHWUDONDQ� WRNVLQ� \DQJ�
PDVXN� VHKLQJJD� WLGDN� EHUSHQJDUXK�
WHUKDGDS� PHPEUDQ� VHO� WDQDPDQ�� 3DGD�
WDQDPDQ� WDKDQ�� WHUMDGL� SURVHV� SHQJXDWDQ�
MDULQJDQ�HSLGHUPLV�PHODOXL�SURVHV�OLJQLILNDVL�
VHKLQJJD� GDSDW� PHQJKDPEDW� PDVXN� GDQ�
PHQ\HEDUQ\D� WRNVLQ� PHODOXL� WXODQJ� GDXQ�
VHGDQJNDQ� SDGD� WDQDPDQ� UHQWDQ� WRNVLQ�
DNDQ� PDVXN� GDQ� PHQ\HEDU� GHQJDQ� FHSDW�
�/D]QLHZVND�� 0DFLRV]HN�� 	� .RQRQRZLF]��
�������/LJQLILNDVL� WLGDN�KDQ\D� WHUMDGL�SDGD�
MDULQJDQ� GDXQ� WDQDPDQ� VDMD�� QDPXQ� MXJD�
WHUMDGL� SDGD� KLID�&�� FDVVLLFROD� \DQJ� VXGDK�
PDVXN� SDGD� MDULQJDQ� WDQDPDQ� VHKLQJJD�
GDSDW�PHQJKLODQJNDQ�SODVWLVLWDV�KLID�XQWXN�
WXPEXK� �%UHWRQ� HW� DO��� ������� 3HQJDUXK�
NDQGXQJDQ�OLJQLQ�SDGD�HSLGHUPLV�WHUKDGDS�
NHWDKDQDQ�WDQDPDQ�NDUHW�MXJD�WHUOLKDW�SDGD�
SHUEHGDDQ� NHWDKDQDQ� GDXQ� PXGD� GHQJDQ�
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*DPEDU����3HUEHGDDQ�SHQJDUXK�WRNVLQ�SDGD�JHQRWLSH�WDKDQ��31������GDQ�UHQWDQ��31������
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GDXQ� WXD� GLPDQD� SDGD� GDXQ� PXGD� \DQJ�
NDQGXQJDQ� OLJQLQ� GDXQQ\D� PDVLK� VDQJDW�
VHGLNLW� VHKLQJJD� VDQJDW� PXGDK� WHUVHUDQJ�
3*'&� �$WDQ�� 'HUDSL�� ,VPDLO�� 	� 6KXNRU��
�������'HWRNVLILNDVL�WRNVLQ�\DQJ�PDVXN�NH�
MDULQJDQ� WDQDPDQ� WHUMDGL� PHODOXL� UHGXNVL�
NHORPSRN�NDUERQLO�SHQWLQJ�SDGD�WRNVLQ�ROHK�
HQ]LP� $1'3+�GHSHQGHQW� UHGXFWDVH� \DQJ�
GLHNVSUHVLNDQ� ROHK� WDQDPDQ� \DQJ� WDKDQ�
VHKLQJJD�WRNVLQ�MDGL�NHKLODQJDQ�NHPDPSXDQ�
DNWLILWDVQ\D�� 0HNDQLVPH� GHWRNVLILNDVL� LQL�
PLULS�GHQJDQ�NHWDKDQDQ�EHUEDJDL�WDQDPDQ�
VHSHUWL� MDJXQJ�� SDGL�� VRUJXP� GDQ� WHEX�
WHUKDGDS�WRNVLQ�+HOPLWKRVSRULXP�&DUERQXP�
�+&�� \DQJ� GLKDVLONDQ� ROHK� &RFKOLREROXV�
FDUERQXP� �=DLQXGLQ� HW� DO�� ������� WDQDPDQ�
WHPEDNDX� WHUKDGDS� WRNVLQ� $OWHUQDULD�
$OWHUQDWH� �$$/�� \DQJ� GLKDVLONDQ� ROHK�
$OWHUQDULD� DOWHUQDWD� �7VXJH� HW� DO��� ������
=KDQJ� HW� DO��� ������ GDQ� WDQDPDQ� RDW�
WHUKDGDS� WRNVLQ� 9LFWRULQ� \DQJ� GLKDVLONDQ�
ROHK�&KRFOLREROXV�YLFWRULDH��6ZHDW�	�:ROSHUW��
������6ZHDW�HW�DO���������

3HQJH ORPSRNDQ� *HQRW LSH � .DUHW �
%HUGDVDUNDQ� 3HUEHGDDQ� .HWDKDQDQ�
7HUKDGDS�3*'&

$QDOLVLV� +LHUDUNL� (XFOLGHDQ�
PHQJJXQDNDQ � S U R J U DP � '$5Z LQ� �
PHUXSDNDQ�VXDWX�DQDOLVLV�SHQJHORPSRNNDQ�
EHUGDVDUNDQ�SHUEHGDDQ��GLVVLPLODULW\��DQWDU�
JHQRWLSH�� *DPEDU� �� PHQXQMXNNDQ�
GHQGRJUDP� SHQJHORPSRNDQ� ��� JHQRWLSH�
NDUHW� \DQJ� GLXML�� %HUGDVDUNDQ� QLODL�
LQWHQVLWDV� NHOD\XDQ� GDXQ� WHUKDGDS� HPSDW�
LVRODW� &�� FDVVLLFROD� GLNHWDKXL� EDKZD�
EHEHUDSD� JHQRWLSH� NDUHW� PHPSXQ\DL�
SHUEHGDDQ� WLQJNDW� NHWDKDQDQ� WHUKDGDS�
3*'&�� GLPDQD� VHPDNLQ� NHFLO� SHUEHGDDQ�
PDND� VHPDNLQ� GHNDW� KXEXQJDQ� VXDWX�
JHQRWLSH��

3DGD� WLQJNDW� SHUEHGDDQ� �����
JHQRWLSH� NDUHW� WHUEDJL� PHQMDGL� GXD�
NHORPSRN� EHVDU� GDQ� NHORPSRN� EHVDU�
WHUVHEXW� WHUEDJL� ODJL� PHQMDGL� EHEHUDSD�
NHORPSRN� NHFLO�� .HORPSRN� EHVDU� SHUWDPD�
PHUXSDNDQ� NHORPSRN� JHQRWLSH� \DQJ�
WHUJRORQJ� UHQWDQ� �� VDQJDW� UHQWDQ� WHUKDGDS�
3*'&�� 3DGD� NHORPSRN� EHVDU� SHUWDPD�
WHUVHEXW��JHQRWLSH�31����GDQ�31����PHPLOLNL�
SHUEHGDDQ� \DQJ� SDOLQJ� NHFLO�� DWDX� GHQJDQ�
NDWD�ODLQ�NHGXD�JHQRWLSH�WHUVHEXW�PHPLOLNL�

WLQJNDW� NHUHQWDQDQ� \DQJ� SDOLQJ� GHNDW��
1DPXQ�VHEDOLNQ\D�GHQJDQ�NHORPSRN�EHVDU�
NHGXD�� JHQRWLSH� \DQJ� WHUJRORQJ� SDGD�
NHORPSRN� WHUVHEXW� DGDODK� JHQRWLSH� \DQJ�
WHUJRORQJ� WDKDQ� ²� VDQJDW� WDKDQ� WHUKDGDS�
3*'&��3DGD�NHORPSRN�WHUVHEXW��JHQRWLSH�31�
���� GDQ� ���� PHUXSDNDQ� JHQRWLSH� \DQJ�
PHPLOLNL� WLQJNDW� NHWDKDQDQ� \DQJ� SDOLQJ�
GHNDW�� 'HQGRJUDP� MXJD� PHQXQMXNNDQ�
EDKZD�SHQJHORPSRNDQ�\DQJ�WHUEHQWXN�WLGDN�
PHQXQMXNNDQ� GDHUDK� DVDO� GDUL� JHQRWLSH�
WHUVHEXW�� +DO� LQL� PHQXQMXNNDQ� EDKZD�
SRWHQVL� JHQRWLSH�JHQRWLSH� \DQJ� WDKDQ�
WHUKDGDS�3*'&�WHUVHEDU�SDGD�VHPXD�GDHUDK�
DVDO�SODVPD�QXWIDK�NDUHW��

6WUXNWXU�5HVLVWHQVL�3RSXODVL

$QDOLVLV� SDGD� PDVLQJ�PDVLQJ�
GLVWULN� PHQXQMXNNDQ� EDKZD� WLQJNDW�
NHWDKDQDQ� JHQRWLSH� SDGD� VHPXD� GLVWULN�
WHUOLKDW� KHWHURJHQ�� 7LQJNDW� NHWDKDQDQ�
WHUWLQJJL� GLDQWDUD� GLVWULN� GLWHPXNDQ� SDGD�
SRSXODVL� DVDO� 6HQD� 0DGXUHLUD� �$&�6���
GHPLNLDQ� MXJD� SDGD� WLQJNDW� SRSXODVL� \DQJ�
OHELK� EHVDU� WLQJNDW� NHWDKDQDQ� WHUWLQJJL�
VHFDUD�XPXP�GLWHPXNDQ�SDGD�JHQRWLSH�\DQJ�
EHUDVDO� GDUL� $FUH�� VHGDQJNDQ� SHUVHQWDVH�
NHWDKDQDQ� WHUHQGDK� GLWHPXNDQ� SDGD�
SRSXODVL�\DQJ�EHUDVDO�GDUL�5RQGRQLD��7DEHO�
���� +DO� LQL� PHQXQMXNNDQ� EDKZD� SRSXODVL�
DVDO� 'LVWULN� $FUH� EHUSRWHQVL� PHPEDZD�
VXPEHU� JHQ� NHWDKDQDQ� WHUKDGDS� 3*'&�
GLEDQGLQJNDQ� GHQJDQ� SRSXODVL� DVDO� 0DWR�
*URVVR�GDQ�5RQGRQLD��1DPXQ�KDO�LQL�PDVLK�
PHUXSDNDQ�GXJDDQ�NDUHQD�MXPODK�SRSXODVL�
DVDO� $FUH� \DQJ� GLDQDOLVLV� PDVLK� WHUEDWDV�
VHKLQJJD� SHUOX� NRQILUPDVL� GHQJDQ� MXPODK�
SRSXODVL� \DQJ� OHELK� EDQ\DN�� +DO� LQL� MXJD�
EHUEHGD� GHQJDQ� \DQJ� GLWHPXNDQ� SDGD�
DQDOLVLV� NHWDKDQDQ� SODVPD� QXWIDK� NDUHW�
WHUKDGDS� SHQ\DNLW� JXJXU� GDXQ� 6$/%� �/H�
*XHQ� HW� DO��� ������ GDQ� &ROOHWRWULFKXP� �/H�
*XHQ� HW� DO��� ������� GLPDQD� JHQRWLSH� \DQJ�
EHUDVDO� GDUL� 5RQGRQLD� PHPLOLNL� WLQJNDW�
NHWDKDQDQ� OHELK� WLQJJL� GLEDQGLQJ� JHQRWLSH�
DVDO�GDHUDK�ODLQQ\D�GDQ�JHQRWLSH�DVDO�0DWR�
*URVVR� PHUXSDNDQ� JHQRWLSH� \DQJ� SDOLQJ�
UHQWDQ��

8ML� NHWDKDQDQ� PHQXQMXNNDQ�
EDKZD� 31
��� PHPLOLNL� SRWHQVL� NHWDKDQDQ�
\DQJ� OHELK� EDLN� GDUL� NORQ�NORQ� :LFNKDP��

,GHQWLILNDVL�.HWDKDQDQ�3ODVPD�1XWIDK�.DUHW�,55'%������7HUSLOLK�WHUKDGDS�
3HQ\DNLW�*XJXU�'DXQ�&RU\QHVSRUD�%HUGDVDUNDQ�$NWLYLWDV�7RNVLQ�&DVVLLFROLQ
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*DPEDU����'HQGRJUDP�SHQJHORPSRNDQ�SODVPD�QXWIDK�NDUHW�EHUGDVDUNDQ�WLQJNDW�NHWDKDQDQ�
WHUKDGDS�3*'&�GHQJDQ�PHWRGH�+LHUDUNL�(XFOLGHDQ�

)LJXUH���� &OXVWHULQJ�GHQGRJUDP�RI�WKH�UXEEHU�JHUPSODVP�EDVHG�RQ�UHVLVWDQFH�OHYHO�WR�&/)�
XVLQJ�WKH�(XFOLGHDQ�+LHUDUFK\�PHWKRG
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7DEHO����3HUVHQWDVH�JHQRWLSH�WDKDQ�GDUL�PDVLQJ�PDVLQJ�GDHUDK�DVDO�SODVPD�QXWIDK�NDUHW
7DEOH����3HUFHQWDJH�RI�WKH�UHVLVWDQW�JHQRW\SHV�IURP�HDFK�RULJLQ�RI�UXEEHU�JHUPSODVP

1HJDUD�
EDJLDQ�DVDO �
2ULJLQ�RI�

&RXQWU\ �

'LVWULN�DVDO �
2ULJLQ�RI�

'LVWULFW �

6LQJNDWDQ �
$EEUHYLDWLRQ�

-XPODK�JHQRWLSH�

\DQJ�GLDQDOLVLV �
1XPEHU�RI�
DQDO\]HG�
JHQRW\SHV �

-XPODK�JHQRWLSH�WDKDQ�

1XPEHU�RI�UHVLVWDQW�
JHQRW\SHV�

����

5RQGRQLD �

$ULTXHPHV � 52�$ � �� �������

&DODPD � 52�& � ��� ���������

-DUX � 52�- � �� ��

-LSDUDQD � 52�-3 � �� ���������

2XUR�3UHWR � 52�23 � �� ������

3LPHQWD�
%XHQR � 52�3% � �� ������

� �
7RWDO � ��� ���������

� � � � �

0DWR�
*URVVR �

&DUWULTXDFX � 07�& � �� ���������

,WDXED � 07�,7 � ��� ���������

9LOD�%HOD � 07�9% � �� ��

� �
7RWDO � ��� �������

� � � � �

$FUH �

)HLMR � $&�) � �� ������

6HQD�
0DGXUHLUD � $&�6 � �� ��������

� �
7RWDO � �� �������

� � � � �

:LFNKDP � %RLP � : � �� ���������

�

GLPDQD���GL�DQWDUD�JHQRWLSH�\DQJ�WHUJRORQJ�
WDKDQ� PHPLOLNL� WLQJNDW� NHWDKDQDQ� GL� DWDV�
NORQ� :LFNKDP� %30� �� \DLWX� 31� ���� \DQJ�
EHUDVDO�GDUL�52�&��31�����GDUL�07�,7�GDQ�
31�����GDUL�$&�6��.HWLJD�JHQRWLSH�WHUVHEXW�
EHUSRWHQVL� GLJXQDNDQ� VHEDJDL� VXPEHU� JHQ�
NHWDKDQDQ� GDODP� SURJUDP� SHPXOLDDQ�
WDQDPDQ�NDUHW�NDUHQD�EHUDVDO�GDUL�VXPEHU�
JHQHWLN�\DQJ�OHELK�OXDV�VHKLQJJD�GLKDUDSNDQ�
GDSDW� PHQJKDVLONDQ� JHQRWLSH�JHQRWLSH�
XQJJXO�\DQJ�OHELK�EDLN�

.(6,038/$1

$QDOLVLV� NHWDKDQDQ� ��� JHQRWLSH�
NDUHW�WHUKDGDS�3*'&�PHQXQMXNNDQ�EDKZD�
WHUGDSDW�SHUEHGDDQ�WLQJNDW�NHWDKDQDQ�DQWDU�
JHQRWLSH�� QDPXQ� VHFDUD� VWDWLVWLN� WLQJNDW�
NHWDKDQDQ� JHQRWLSH� WHUKDGDS� PDVLQJ�
PDVLQJ� LVRODW� WLGDN� EHUEHGD�� %HUGDVDUNDQ�
UDWD�UDWD�NHWDKDQDQ� WHUKDGDS�HPSDW� LVRODW�
&�� FDVVLLFROD� GLSHUROHK� ��� JHQRWLSH� VDQJDW�
WDKDQ�� � ��� JHQRWLSH� WDKDQ�� ��� JHQRWLSH�

,GHQWLILNDVL�.HWDKDQDQ�3ODVPD�1XWIDK�.DUHW�,55'%������7HUSLOLK�WHUKDGDS�
3HQ\DNLW�*XJXU�'DXQ�&RU\QHVSRUD�%HUGDVDUNDQ�$NWLYLWDV�7RNVLQ�&DVVLLFROLQ
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UHQWDQ�GDQ���JHQRWLSH�VDQJDW�UHQWDQ��7LJD�GL�
DQWDUD�JHQRWLSH�31
���\DQJ�WHUJRORQJ�VDQJDW�
WDKDQ� \DLWX� 31� ����� 31� ���� GDQ� 31� ����
PHPLOLNL�WLQJNDW�NHWDKDQDQ�\DQJ�OHELK�EDLN�
GDUL�NORQ�SHPEDQGLQJ�%30���\DQJ�EHUDVDO�
GDUL� SRSXODVL� :LFNKDP�� .HWLJD� JHQRWLSH�
WHUVHEXW� GLKDUDSNDQ� GDSDW� GLJXQDNDQ�
VHEDJDL� VXPEHU� JHQ� NHWDKDQDQ� WHUKDGDS�
3*'&�PHODOXL�SHUVLODQJDQ�EXDWDQ�

'$)7$5�3867$.$

$JULRV�� *�� 1�� �������� 3ODQW� 3DWKRORJ\� )LIWK�
(GLWLRQ�� %RVWRQ�� 86$�� (OVHYLHU�
$FDGHPLF�3UHVV��

$LGL�'DVOLQ����������*HQRWLSH�WHUSLOLK�VHEDJDL�
SHQJKDVLO� ND\X� ODWHNV� GDUL� SODVPD�
QXWIDK� NDUHW� ,55'%� ������'DODP� 1��
6LDJLDQ��&��$QZDU��$��*XQDZDQ��	��$��
5 D F KPDZ D Q � � � 3 U R V S H N � G D Q �
SHQJHPEDQJDQ�ND\X�NDUHW��SS����������
0HGDQ�� ,QGRQHVLD�� 3XVDW� 3HQHOLWLDQ�
.DUHW�

$LGL�'DVOLQ���)DLUX]DK��=���	�'DOLPXQWKH��&��
��������8ML�UHVLVWHQVL�JHQRWLSH�WHUSLOLK�
GDUL� SODVPD� QXWIDK� ,55'%� WHUKDGDS�
SHQ\DNLW� JXJXU� GDXQ� &RU\QHVSRUD�
GHQJDQ�PHWRGH� FDNUDP�GDXQ��-XUQDO�
3HQHOLWLDQ�.DUHW���������������

$WDQ��6���'HUDSL��6���,VPDLO��/���	�6KXNRU��1��
�������� 6FUHHQLQJ� VXVFHSWLELOLW\� RI�
+HYHD�SURJHQLHV� IURP�3%������[� ,$1�
���� WR� WZR� UDFHV� RI� &RU\QHVSRUD�
FDVVLLFROD�� -�� 5XEE�� 5HV��� ������� ����
����

%DUWKH�� 3��� 3XMDGH�5HQDXG�� 9��� %UHWRQ�� )���
*DUJDQL��'���7KDL��5���5RXPHVWDQG��&���
	� /DPRWWH�� )�� �������� 6WUXFWXUDO�
DQDO\VLV�RI�FDVVLLFROLQ��D�KRVW�VHOHFWLYH�
SURWHLQ� WR[LQ� IURP� &RU\QHVSRUD�
FDVVLLFROD��-��0RO��%LRO�������������������
'RL����������M�MPE��������������

%UHWRQ��)���6DQLHU��&���	�G
$X]DF��-����������
6FRSROHWLQ�SURGXFWLRQ�DQG�GHJUDGDWLRQ�
LQ� UHODWLRQ� WR� UHVLVWDQFH� RI� +HYHD�
EUDVLOLHQVLV�WR�&RU\QHVSRUD�FDVVLLFROD��
-RXUQDO� RI� 3ODQW� 3K\VLRORJ\�� ��������
��������� 'RL�� ��������6�����
����������������

%UHWRQ��)���6DQLHU��&���	�G
$X]DF��-����������
5ROH� RI� FDVVLLFROLQ� D� KRVW�VHOHFWLYH�
WR[LQ�LQ�SDWKRJHQLFLW\�RI�&RU\QHVSRUD�
FDVVLLFROD� FDXVDO� DJHQW� RI� D� OHDI� IDOO�
GLVHDVH�RI�+HYHD��-��5XEE��5HV��� �������
��������

&KXUQJFKRZ��1���	�5DWWDUDVDUQ��0����������
%LRV\QWKHVLV� RI� VFRSROHWLQ� LQ� +HYHD�
EUDVLOLHQVLV� OHDYHV� LQRFXODWHG� ZLWK�
3K\WRSKWKRUD� SDOPLYRUD�� -� 3ODQW�
3K\V L R O � � ��� � � ��� ���� � � 'R L � �
������������������������

'pRQ��0���%RXUUp��<���*LPHQH]��6���%HUJHU��$���
%LH\VVH��'���GH�/DPRWWH��)���3RQFHW��-���
5RXVVHO�� 9��� %RQQRW�� )���	�2OLYHU��*��
������� � &KDUDFWHUL]DW LRQ� RI � D�
FDVVLLFROLQ�HQFRGLQJ� JHQH� IURP�
&RU\QHVSRUD� FDVVLLFROD�� SDWKRJHQ� RI�
UXEEHU�WUHH� �+HYHD�EUDVLOLHQVLV���3ODQW�
6FLHQFH�� ���²����� ��������� 'RL��
��������M�SODQWVFL�������������

'pRQ��0���)XPDQDO��%���*LPHQH]��6���%LH\VVH��
'���2OLYHLUD��5��5���6KXLE��6��6���%UHWRQ��
)���(OXPDODL��6���9LGD��-��%���	�6HJXLQ��
0�� ��������'LYHUVLW\�RI� WKH�FDVVLLFROLQ�
JHQH� LQ� &RU\QHVSRUD� FDVVLLFROD� DQG�
UHODWLRQ� ZLWK� WKH� SDWKRJHQLFLW\� LQ�
+HYHD� EUDVLOLHQVLV�� )XQJDO� %LRORJ\��
� � � � � � � � � � � � � � � ' R L � �
��������M�IXQELR�������������

(YXHK�� $��� 2NKXR\D�� -��� 2VHPZHJLH�� 2���
$WWLWDOOD�� ,��� 	� 2JEHERU�� 2�� ��������
(YDOXDWLRQ� RI� SK\OORSODQH� IXQJL� DV�
ELRFRQWURO� DJHQW� RI� &RU\QHVSRUD� OHDI�
IDOO� GLVHDVH� RI� UXEEHU� �+HYHD�
EUDVLOLHQVLV� 0XHOO�� $UJ���� :RUOG� -��
)XQJDO��3ODQW�%LRORJ\������������

)ULHVHQ��7��/���)DULV��-��'���6RORPRQ��3��6���	�
2OLYHU�� 5�� 3�� �������� +RVW�VSHFLILF�
WR[LQV�� HIIHFWRUV� RI� QHFURWURSKLF�
SDWKRJHQLFLW\�� &HOO�� 0LFURE��� �������
����������� 'RL�� ��������M������
����������������[��

+DGL��+���+DUWDQD��$���	�6LQDJD��0����������
$QDOLVLV� JHQHWLND� SHZDULVDQ� VLIDW�
NHWDKDQDQ� WDQDPDQ� NDUHW� WHUKDGDS�
SHQ\DNLW� JXJXU� GDXQ� &RU\QHVSRUD��
+D\DWL�������������

2NWDYLD��6XGDUVRQR��.XVZDQKDGL��'LQDUW\��GDQ�:LGRGR



��

+RUEDFK�� 5��� 1DYDUUR�4XHVDGD�� $�� 5���
.QRJJH��:���	�'HLVLQJ��+��%�� ��������
:KHQ� DQG� KRZ� WR� NLOO� D� SODQW� FHOO��
LQIHFWLRQ�VWUDWHJLHV�RI�SODQW�SDWKRJHQLF�
IXQJL��-��3ODQW�3K\VLRO�����������������
'RL����������M�MSOSK��������������

/D]QLHZVND�� -��� 0DFLRV]HN�� 9�� .�� 	�
.RQRQRZLF]�� �������� 3ODQW�IXQJXV�
LQWHUIDFH��WKH�UROH�RI�VXUIDFH�VWUXFWXUHV�
LQ�SODQW� UHVLVWDQFH�DQG�VXVFHSWLELOLW\�
WR� SDWKRJHQLF� IXQJL�� 3K\V�� 0RO�� 3DQW�
3DWKRO���������������

/H�*XHQ��9���'RDUp��)���:HEHU��&���	�6HJXLQ��
0�� �������� *HQHWLF� VWUXFWXUH� RI�
DPD]RQLDQ� SRSXODWLRQV� RI� +HYHD�
E U D V L O L H Q V L V � L V � V K D S H G � E \ �
K\GURJUDSKLFDO�QHWZRUN�DQG� LVRODWLRQ�
E\�GLVWDQFH��7UHH�*HQHWLFV�	�*HQRPHV��
������ ���������'RL�� ��������V������
�����������

/H�*XHQ��9���*DUFLD��'���0DWWRV��&��5��5���	�
&OpPHQW�'HPDQJH� � $� � ������ � �
(YDOXDWLRQ� RI� ILHOG� UHVLVWDQFH� WR�
0LFURF\FOXV� XOHL� RI� D� FROOHFWLRQ� RI�
$PD]RQLDQ� UXEEHU� WUHH� �+HYHD�
EUDVL O LHQVLV� � JHUPSODVP�� &URS�
%UHHGLQJ� DQG� $SSOLHG� %LRWHFKQRORJ\��
������ ��������� 'RL�� �������������
�����Y��Q��D����

0\GLQ�� .��� 1DUD\DQDQ�� &��� 	� $EUDKDP�� 7��
�������� ,QFRUSRUDWLRQ� RI� WKH� �����
,55'%�ZLOG�DPD]RQLDQ�JHUPSODVP�LQ�
+HYHD� EUHHGLQJ� LQ� ,QGLD�� ,55,�,55'%�
5XEEHU�3ODQW�%UHHGLQJ�6HPLQDU�����S����
0HGDQ��,QGRQHVLD��,55,�,55'%�

2NWDYLD� � )� � � /DVPLQLQJVLK�� 0�� � 	�
.XVZDQKDGL � � ������ � � *HQHW LF �
5HODWLRQVKLS� RI�:LFNKDP�DQG� ,55'%�
����� 5XEEHU� 3RSXODWLRQ� %DVHG� RQ�
5$3'� 0DUNHUV� $QDO\VLV�� +$<$7,��
-RXUQDO� RI� %LRVFLHQFHV�� ������� �������
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2OLYHU��5��3���	�6RORPRQ��3��6����������1HZ�
GHYHORSPHQWV� LQ� SDWKRJHQLFLW\� DQG�
YLUXOHQFH�RI�QHFURWURSV��&XUU��2S��3ODQW�
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2WKPDQ�� 5�� �������� 'HYHORSPHQW� RI� KLJK�
\LHOGLQJ� GLVHDVH� UHVLVWDQFH� FORQHV��
,55'%� $JURQRP\� :RUNVKRS�� 0HGDQ��
,QGRQHVLD���,55,�,55'%�

3HUULHU�� ;��� )ORUL�� $��� 	� %RQQRW�� )�� ��������
'DWD�DQDO\VLV�PHWKRGV��,Q�3��+DPRQ��
0�� 6HTXLQ�� ;�� 3�� 3HUULHU��� 	� -�� &��
*ODV]PDQQ�� *HQHWLF� GLYHUVLW\� RI�
FXOWLYDWHG� WURSLFDO� SODQWV� �SS���������
0RQWSHOOLHU�� )UDQFH�� (QILHOG� 6FLHQFH�
3XEOLVKHU��

3XMDGH�5HQDXG�� 9��� /RSH]�� '��� 5LEHLUR�� 6���
0LQK��7���'HRQ��0���&OHPHQW�'HPDQJH��
$���*DUFLD��'���'UHYHW��3���/DEHO��3���	�
0RULQ�� (�� �������� 7KH� HIIHFWRUV� RI�
&RU\QHVSRUD� FDVVLLFROD� YLUXOHQFH� LQ�
UXEEH U � W U H H � � 3 U R F H HG L QJV � R I �
,QWHUQDWLRQDO� 5XEEHU� &RQIUHQFH� �SS��
���������� � +R� &KL� 0LQK�� 9LHWQDP��
55,9�,55'%��

5HJKX�� &��� 3UDEKDNDUD�� *��� 	� 0HUF\�� 0��
��������3URJUHVV�DQG�IXWXUH�VWUDWHJLHV�
RI� WKH� EUHHGLQJ� SURJUDPPH� LQYROYLQJ�
WKH� ����� ,55'%� KHYHD� JHUPSODVP�
FROOHFWLRQ� LQ� ,QGLD��55,7�,55'%� 3ODQW�
%UHHGLQJ� 6HPLQDU�� .RK� 6DPXL��
7KDLODQG��55,7�,55'%�

5HJKX�� 3��� 0HUF\�� 0��� 	� /DNVKPDQDQ�� 5��
�������� )XUWKHU� HYDOXDWLRQ� DQG�
VHOHFWLRQ� RI� ����� ,55'%� ZLOG� +HYHD�
JHUPSODVP� FROOHFWLRQ� LQ� ,QGLD�� 1DW��
5XEE��5HV�����������������

6LWXPRUDQJ�� $��� 6LQDJD�� 0��� 6XVHQR�� 5���
+LGD\DW��6���6LVZDQWR��	�'DUXVVDPLQ��
$�� �������� 6HEDUDQ� SHQ\DNLW� JXJXU�
GDXQ� FRU\QHVSRUD� � GL� VHQWUD�
SHUNHEXQDQ� NDUHW� ,QGRQHVLD�� -XUQDO�
3HQHOLWLDQ�.DUHW���������������

6ZHDW�� 7�� $��� 	� :ROSHUW�� 7�� ��������
7KLRUHGR[LQ�K��LV�UHTXLUHG�IRU�YLFWRULQ�
VHQVLWLYLW\�PHGLDWHG�E\�D�&&�1%6�/55�
JHQH�LQ�$UDELGRSVLV��3ODQW�&HOO���������
� � � � � � � � ' R L � �
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6ZHDW��7��$���/RUDQJ��-��0���%DNNHU��(��*���	�
:ROSHUW��7��-����������&KDUDFWHUL]DWLRQ�
RI� QDWXUDO� DQG� LQGXFHG� YDULDWLRQ� LQ�
/29�� JHQH�� D� &&�1%�/55� JHQH�
FRQIHUULQJ� YLFWRULQ� VHQVLWLYLW\� DQG�
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0RO�� 3ODQW�0LFUREH�� ,QWHUDFW��� ���������
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7DQ��$���	�7DQ��$����������*HQHWLF�VWXGLHV�RI�
OHDI� GLVHDVHV� UHVLVWDQFH� LQ� +HYHD�� -��
1DW��5XEE��5HV�������������������

7VXJH�� 7��� +DULPRWR�� <��� $NLPLWVX�� .���
2KWDQL�� .��� .RGDPD�� 0��� $NDJL�� <���
(JXVD��0����<DPDPRWR��0���	�2WDQL��+��
��������+RVW�VHOHFWLYH�WR[LQV�SURGXFHG�
E\� WKH� SODQW� SDWKRJHQLF� IXQJXV�
$OWHUQDULD� DOWHUQDWD�� )(06� 0LFURELRO��
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0���	�7XUJHRQ��%��*����������9LUXOHQFH��
+RVW�6HOHFWLYH� 7R[LQ� 3URGXFWLRQ�� DQG�
'HYHORSPHQW� RI� 7KUHH� &RFKOLREROXV�
3K\WRSDWKRJHQV�/DFNLQJ�WKH�6IS�7\SH�
�;�3KRVSKRSDQWHWKHLQ\O� 7UDQVIHUDVH�
3SW��� 0RO�� 3ODQW�0LFUREH�� ,QWHUDFW���
� � � � � � � � � � � � � � � � � � � ' R L � �
��������030,������������5��

=KDQJ��0���.RK��-���/LX��/���6KDR��=���/LX��K���
+X��6���=KX��1���'XIUHVQH��&��3���&KHQ��
6���	�:DQJ��4����������&ULWLFDO�5ROH�RI�
&2,��'HSHQGHQW� -DVPRQDWH� 3DWKZD\�
LQ�$$/�WR[LQ� LQGXFHG�3&'�LQ�7RPDWR�
5HYHDOHG�E\�&RPSDUDWLYH�3URWHRPLFV��
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