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$EVWUDFW

,Q� UXEEHU� SODQW�� WKH� FRQGLWLRQ� RI� UDLQIDOO�
DQG�WKH�QXPEHU�RI�UDLQGD\V�FRQGLWLRQ�FRXOG�EH�RQH�
RI� WKH� OLPLWLQJ� IDFWRUV� RI� RSWLPXP� UXEEHU� SODQW�
JURZWK��,Q�JHQHUDO��WKH�UXEEHU�SODQW�FDQ�JURZ�DQG�
SURGXFH�RSWLPXP�ZLWK�UDLQIDOO�FRQGLWLRQV�UDQJLQJ�
IURP�������������PP�\U�DQG�QXPEHU�RI�UDLQGD\V�
UDQJHV�IURP����������GD\V�\U��7KXV��WKH�VHOHFWLRQ�
RI� VXSHULRU� FORQHV� ZKLFK� FDQ� DGDSW� WR�
HQYLURQPHQWDO�VWUHVV�FRQGLWLRQ� LV�YHU\� LPSRUWDQW��
7KH�REMHFWLYH�RI�WKLV�UHVHDUFK�ZDV�WR�HYDOXDWH�WKH�
SHUIRUPDQFH� RI� VXSHULRU� SURPLVLQJ� FORQHV� RI� ,55�
����VHULHV�LQ�ZHW�FOLPDWH�DUHD��$GDSWDWLRQ�WHVW�RI�
,55�����VHULHV�FORQHV�DQG�FRPSDULQJ�FORQH�3%�����
ZHUH� FRQGXFWHG� DW� $HN� 7DUXP� (VWDWH�� $VDKDQ�
'LVWULFW�LQ�������7KH�UDLQIDOO�DYHUDJH�IRU�HLJKW�\HDUV�
LQ� WKLV� UHVHDUFK�ZHUH� �����PP�\U� DQG�DYDUHJH�
UDLQGD\V�ZDV�����GD\V�\U��7KH�QXPEHU�RI�UDLQIDOO�
DQG�UDLQGD\V�LQ�WKLV�UHVHDUFK�ZHUH�FDWHJRUL]HG�DV�
KLJK�� VR� WKLV� FRQGLWLRQ� LQIOXHQFHG� JURZWK� DQG�
UXEEHU� SURGXFWLYLW\� OHVV� WKDQ� RSWLPXP�� 7KH�
REVHUYDWLRQ��RQ�JLUWK�JURZWK�FKDUDFWHU�ZDV�GRQH�DW�
DJH���²���\HDUV��%DUNWKLFNQHVV�DQG�EDUN�DQDWRP\�
FKDUDFWHUV� ZHUH� REVHUYHG� DW� DJH� �� \HDUV�� 7KH�
DWWDFN� LQWHQVLW\� RI� 2LGLXP� &ROOHWRWULFKXP�� DQG�
&RU\QHVSRUD�OHDI�IDOO�GLVHDVHV�REVHUYHG�DW���DQG���
\HDUV��7KH�UHVHDUFK�UHVXOWV�VKRZHG�WKDW�,55������
,55������,55������,55������DQG�,55�����FORQHV�KDG�
JURZWK�YLJRURXVO\��,55������,55������DQG�,55�����
FORQHV� KDG� KLJKHVW� EDUNWKLFNQHVV�� DQG� ,55� ����
DQG�����FORQHV�KDG�JRRG�EDUN�DQDWRP\��$OO�FORQHV�
RI� ,55� ���� VHULHV� FODVVLILHG� IURP� PRGHUDWO\�
UHVLVWDQW� WR� UHVLVWDQW� WR�&ROOHWRWULFKXP��2LGLXP��
DQG�&RU\QHVSRUD�OHDI�IDOO�GLVHDVHV�

.H\ZRUGV�� +HYHD� EUDVLOLHQVLV�� ,55� ���� VHULHV��
DGDSWDWLRQ�WULDO��ZHW�FOLPDWH��JURZWK��
VHFRQGDU\�FKDUDFWHUV

$EVWUDN

3DGD� WDQDPDQ� NDUHW�� NRQGLVL� FXUDK�
KXMDQ�GDQ�KDUL�KXMDQ�ELVD�PHUXSDNDQ�VDODK�VDWX�
IDNWRU� SHPEDWDV� XQWXN� SHUWXPEXKDQ� WDQDPDQ�
VHFDUD� RSWLPDO�� 3DGD�XPXPQ\D� WDQDPDQ�NDUHW�
GDSDW� WXPEXK� GDQ� EHUSURGXNVL� RSWLPDO� SDGD�
NRQGLVL�FXUDK�KXMDQ�EHUNLVDU�����������PP�WK� �
GDQ� MXPODK� KDUL� KXMDQ� EHUNLVDU� ���� ²� ����
KDUL�WK�� 'HQJDQ� GHPLNLDQ�� VHOHNVL� NORQ� NDUHW�
XQJJXO�\DQJ��GDSDW�EHUDGDSWDVL�GHQJDQ�EDLN�SDGD�
NRQGLVL� FHNDPDQ� OLQJNXQJDQ� WHUWHQWX� VHSHUWL�
FXUDK� KXMDQ� WLQJJL� VDQJDW� SHQWLQJ� GLODNXNDQ��
7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHYDOXDVL�
NHUDJDDQ�NORQ�NDUHW�XQJJXO�KDUDSDQ�,55�VHUL�����
SDGD�ZLOD\DK� EHULNOLP� FXNXS� EDVDK�� 3HQJXMLDQ�
DGDSWDVL�NORQ�XQJJXO�KDUDSDQ�,55�VHUL�����GDQ�
NORQ�SHPEDQGLQJ�3%�����GLEDQJXQ��GL�.HEXQ�$HN�
7DUXP�� .DEXSDWHQ� $VDKDQ� SDGD� WDKXQ� ������
5DWD�UDWD�FXUDK�KXMDQ�VHODPD�GHODSDQ�WDKXQ�GL�
ORNDVL�SHQHOLWLDQ�LQL��VHEHVDU������PP�WK�GHQJDQ�
MXPODK�KDUL�KXMDQ�VHEDQ\DN�����KDUL�WK��-XPODK�
FXUDK�KXMDQ�GDQ�KDUL�KXMDQ�GL�ORNDVL�SHQHOLWLDQ�
LQL� WHUJRORQJ� WLQJJL�� VHKLQJJD� NXUDQJ� RSWLPDO�
XQWXN�SHUWXPEXKDQ�GDQ�SURGXNWLYLWDV�WDQDPDQ�
NDUHW� � 3HQJDPDWDQ� WHUKDGDS� NDUDNWHU�
SHUWXPEXKDQ�OLOLW�EDWDQJ�GLODNXNDQ�SDGD�XPXU���
����WDKXQ��.DUDNWHU�WHEDO�NXOLW�GDQ�DQDWRPL�NXOLW�
GLDPDWL�SDGD�XPXU���WDKXQ��,QWHQVLWDV�VHUDQJDQ�
SHQ\DNLW�JXJXU�GDXQ�&ROOHWRWULFKXP��2LGLXP��GDQ�
&RU\QHVSRUD�GLDPDWL�SDGD�XPXU���GDQ���WDKXQ��
+DVLO� SHQHOLWLDQ�PHQXQMXNNDQ� EDKZD� NORQ� ,55�
����� ,55������ ,55������ ,55������ GDQ� ,55�����
PHPLOLNL�SHUWXPEXKDQ�MDJXU��.ORQ�,55������,55�
�����GDQ�����PHPLOLNL�XNXUDQ�WHEDO�NXOLW�SDOLQJ�
WLQJJL�� VHGDQJNDQ� NORQ� ,55� ���� GDQ� ,55� ����
PHPLOLNL� NDUDNWHU� DQDWRPL� \DQJ� FXNXS� EDLN�� �
6HPXD� NORQ� ,55� VHUL� ���� \DQJ� GLXML� WHUJRORQJ�
PRGHUDW� UHVLVWHQ� VDPSDL� GHQJDQ� UHVLVWHQ�
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WHUKDGDS� SHQ\DNLW� JXJXU� GDXQ� &ROOHWRWULFKXP��
2LGLXP��GDQ�&RU\QHVSRUD�

.DWD�NXQFL��+HYHD�EUDVLOLHQVLV��,55�VHUL������XML�
D G D S W D V L � � L N O L P � E D V D K � �
SHUWXPEXKDQ��NDUDNWHU�VHNXQGHU
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.HJLDWDQ� SHPXOLDDQ� GDQ� VHOHNVL�
WDQDPDQ�NDUHW� �GL�,QGRQHVLD�WHODK�EHUMDODQ�
VHODPD� HPSDW� JHQHUDVL� �*���� \DQJ� GLDZDOL�
VHMDN�WDKXQ�������$LGL�'DVOLQ�HW�DO����������
'DUL�DNWLILWDV�SHPXOLDDQ�GDQ�VHOHNVL�WHUVHEXW�
WHODK�GLSHUROHK�EHUEDJDL�NORQ�NDUHW�XQJJXO�
GHQJDQ� SRWHQVL� SURGXNWLYLWDV� NDUHW�
PHQFDSDL�OLPD�NDOL�OHELK�WLQJJL�GLEDQGLQJNDQ�
GHQJDQ� WDQDPDQ� NDUHW� DVDO� ELELW� VHPDLDQ�
�VHHGOLQJ���:RHODQ�HW�DO���������� �.ORQ�NDUHW�
DQMXUDQ�VNDOD�NRPHUVLDO�VHSHUWL�3%������3%�
�����3%������55,&������%30�����,55�����GDQ�
,55� ���� WHODK� EDQ\DN� GLNHPEDQJNDQ� GL�
EHUEDJDL�SHUNHEXQDQ�EHVDU�GDQ�SHUNHEXQDQ�
UDN\DW� GHQJDQ� SURGXNWLYLWDV� DNWXDOQ\D�
GDSDW� PHQFDSDL� ���������� NJ�KD� �$LGL�
'DVOLQ� HW� DO��� ������� 'LVDPSLQJ� NORQ�NORQ�
WHUVHEXW�� PDVLK� WHUGDSDW� VHMXPODK� NORQ�
NDUHW�XQJJXO�KDUDSDQ�VHSHUWL�NORQ�,55� �VHUL�
���� \DQJ� PDVLK� GDODP� WDKDS� SHQJXMLDQ�
ODQMXWDQ��$LGL�'DVOLQ�HW�DO���������6D\XUDQGL�
GDQ�$LGL�'DVOLQ��������

3HQJJXQDDQ��NORQ�NORQ�NDUHW�XQJJXO�
GL�,QGRQHVLD�SDGD�VDDW�LQL��FXNXS�VLJQLILNDQ��
QDPXQ�SHQFDSDLDQ�SURGXNWLYLWDV�DNWXDOQ\D�
PDVLK� EHUDJDP�� 3HUEHGDDQ� SURGXNWLYLWDV�
NORQ� WHUVHEXW� PHQXUXW� VHMXPODK� SHQHOLWL�
GLDQWDUDQ\D� NDUHQD� DGDQ\D� SHUEHGDDQ�
UHVSRQV� NORQ� SDGD� NHDGDDQ� DJURHNRVLVWHP�
\DQJ� EHUEHGD� �0\GLQ� HW� DO��� ������ $LGL�
'DVOLQ���������0HQXUXW�9LQRG�HW�DO�� �������
EDKZD�VHWLDS�NORQ�PHPLOLNL�UHVSRQ�WHUKDGDS�
OLQJNXQJDQ��\DQJ�EHUEHGD��$LGL�'DVOLQ�HW�DO��
�������PHQ\DWDNDQ�EDKZD�VHWLDS�NORQ�DNDQ�
PHPEXWXKNDQ� NRQGLVL� OLQJNXQJDQ� \DQJ�
VHVXDL� XQWXN� SHUWXPEXKDQQ\D� JXQD�
PHZXMXGNDQ� WLQJNDW� SURGXNWLYLWDV� NDUHW�
\DQJ�RSWLPDO��'DUL�EHEHUDSD�KDVLO�SHQHOLWLDQ�
VHEHOXPQ\D�PHQXQMXNNDQ�EDKZD�EHEHUDSD�
NORQ�NDUHW�GDSDW��EHUDGDSWDVL��SDGD�EHUEDJDL�
GDHUDK� GHQJDQ� DJURHNRVLVWHP� \DQJ� OXDV��
WHWDSL� DGD� MXJD� NORQ� \DQJ� KDQ\D� GDSDW�
WXPEXK�EDLN�SDGD�OLQJNXQJDQ�\DQJ�VSHVLILN�
�6HWLRQR� GDQ� +DGL�� ������ $LGL�'DVOLQ� GDQ�
6D\XUDQGL���������

3HUNHEXQDQ� NDUHW � ,QGRQHVLD�
VHEDJLDQ�EHVDU�WHUOHWDN�GL�SXODX�6XPDWHUD��
-DZD�GDQ�.DOLPDQWDQ�GHQJDQ�MXPODK�FXUDK�
KXMDQ� EHUNLVDU� ����� ²� ����� PP�WK� GDQ�
MXPODK�EXODQ�NHULQJ�EHUNLVDU�������EXODQ�SHU�
WDKXQ��7KRPDV�HW�DO����������0HQXUXW�+DGL�HW�
DO�� �������� SURGXNWLYLWDV� WDQDPDQ� NDUHW�
VHODLQ�GLSHQJDUXKL�ROHK�IDNWRU�JHQHWLN� MXJD�
GLSHQJDUXKL�ROHK� IDNWRU� OLQJNXQJDQ�VHSHUWL�
FXUDK� KXMDQ�� EDLN� MXPODK� PDXSXQ�
IUHNXHQVLQ\D�� 6HODLQ� IDNWRU� WHUVHEXW��
NHWLQJJLDQ�WHPSDW��WRSRJUDIL��GDQ�VLIDW�ILVLN�
WDQDK� MXJD � GDSDW � PHPSHQJDUXK L �
SHUWXPEXKDQ� GDQ� SURGXNWLYLWDV� WDQDPDQ�
�6XJL\DQWR�HW�DO�����������

3HQXUXQDQ� SURGXNVL� NDUHW� DNLEDW�
NHVDODKDQ� SHQDQDPDQ� NORQ� \DQJ� WLGDN�
VHVXDL� SDGD� GDHUDK� EHULNOLP�EDVDK� �FXUDK�
KXMDQ� !����� PP�WK� WDQSD� EXODQ� NHULQJ��
GDSDW� PHQFDSDL� ����� 0HQXUXW� 6XKHQGU\�
��������WHUGDSDW�SHUEHGDDQ�ODMX�SHQXUXQDQ�
SRSXODVL� WDQDPDQ� GDQ� NHWHUODPEDWDQ�
PDWDQJ�VDGDS�VHMXPODK�NORQ�\DQJ�GLWDQDP�
SDGD� GDHUDK� GHQJDQ� DJURNOLPDW� EDVDK�
GLEDQGLQJNDQ� SDGD� GDHUDK� GHQJDQ� FXUDK�
KXMDQ�QRUPDO�� 3HPLOLKDQ�NORQ� \DQJ� VHVXDL�
XQWXN�SHQDQDPDQ�SDGD� VXDWX� OLQJNXQJDQ�
�DJURHNRVLVWHP��SHUOX�PHQMDGL�SHUWLPEDQJDQ�
D J D U � V X D W X � N O R Q � X Q J J X O � G D S D W �
PHPSHUDJDNDQ� NHXQJJXODQQ\D� VHFDUD�
RSWLPDO�� � 'HQJDQ� GHPLNLDQ� GLSHUOXNDQ�
DOWHUQDWLI� SLOLKDQ� MHQLV� NORQ� XQJJXO� \DQJ�
GDSDW� GLNHPEDQJNDQ� SDGD� OLQJNXQJDQ�
VSHVLILN���

,QIRUPDVL� NHWDKDQDQ� NORQ� ,55� VHUL�
����WHUKDGDS�SHQ\DNLW�JXJXU�GDXQ��SHQWLQJ�
GLNHWDKXL�VHMDN�DZDO��VHEDE�WDQDPDQ�\DQJ�
UHQWDQ�WHUKDGDS�SHQ\DNLW�JXJXU�GDXQ�DNDQ�
PHQ\HEDENDQ� WHUKDPEDWQ\D� SHUWXPEXKDQ� �
GDQ�EHUSHQJDUXK�WHUKDGDS�ODPDQ\D�PDWDQJ�
VDGDS��%DVXNL�HW�DO���������7KRPDQHH�HW�DO���
������ +DGL�� ������� 3HQ\DNLW� JXJXU� GDXQ�
\DQJ�PDVLK�GLDQJJDS�SDOLQJ�EHUEDKD\D�SDGD�
WDQDPDQ�NDUHW�SDGD�VDDW�LQL�DGDODK�SHQ\DNLW�
JXJXU� GDXQ� � &ROOHWRWULFKXP�� 2LGLXP�� GDQ�
&RU\QHVSRUD�� 3HQJDPDWDQ� WHUKDGDS�
SHQ\DNLW� JXJXU� GDXQ� WHUVHEXW� GLKDUDSNDQ� � �
GDSDW�PHPSHUROHK� LQIRUPDVL� NORQ� ,55� VHUL�
����\DQJ�PHPLOLNL�NHWDKDQDQ�JHQHWLN�NXDW��

7XOLVDQ� � LQL� PHODSRUNDQ� KDVLO�
HYDOXDVL�NLQHUMD�NORQ�NDUHW�XQJJXO�KDUDSDQ�
,55�VHUL�����SDGD�WDKDS�SHQJXMLDQ�DGDSWDVL�
VHODPD�PDVD�WDQDPDQ�EHOXP�PHQJKDVLONDQ�
�7%0��GL�ORNDVL�SHQJXMLDQ�.HEXQ�$HN�7DUXP��
.DEXSDWHQ�$VDKDQ�

6D\XUDQGL��6XKHQGU\�GDQ�:RHODQ
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� 3ORW� SHQJXMLDQ� NORQ� ,55� VHUL� ����
GLEDQJXQ�GL�.HEXQ�$HN�7DUXP��.DEXSDWHQ�
$VDKDQ�� 3URYLQVL� 6XPDWHUD� 8WDUD� SDGD�
WDKXQ� ������ 5DQFDQJDQ� \DQJ� GLJXQDNDQ�
GDODP� SHQHOLWLDQ� LQL� DGDODK� UDQFDQJDQ�
$XJPHQWHG� GDODP� 5$.�� 6HEDQ\DN� WXMXK�
NORQ�,55�VHUL�����\DLWX�,55������,55������,55�
����� �,55������,55������,55������,55�����
GDQ� NORQ� SHPEDQGLQJ� 3%� ���� GLXML� SDGD�
SHQHOLWLDQ�LQL��0DVLQJ�PDVLQJ�NORQ�GLWDQDP�
VHEDQ\DN�����SRKRQ�GHQJDQ�MDUDN�WDQDP���[�
��P��-XPODK�VDPSHO�WDQDPDQ��\DQJ�GLDPDWL�
SDGD�SHQHOLWLDQ�LQL�VHEDQ\DN����SRKRQ�SHU�

NORQ�� � 'HVNULSVL� SHQJXMLDQ� DGDSWDVL� NORQ�
NDUHW� ,55� VHUL� ���� GL� .HEXQ� $HN� 7DUXP�
GLVDMLNDQ�SDGD�7DEHO���

3DUDPHWHU�\DQJ�GLDPDWL�SDGD�SHQHOLWLDQ�
LQL�\DLWX�SHUWXPEXKDQ�OLOLW�EDWDQJ�7%0�\DQJ�
GLXNXU�GDUL�7%0���VDPSDL�GHQJDQ�7%0����
WHEDO�NXOLW�GDQ�DQDWRPL�NXOLW��MXPODK�FLQFLQ�
SHPEXOXK�ODWHNV�GDQ�GLDPHWHU�VHO�SHPEXOXK�
ODWHNV�� GLDPDWL� SDGD� XPXU� �� WDKXQ�� VHUWD�
LQWHQVLWDV� VHUDQJDQ� SHQ\DNLW� JXJXU� GDXQ�
GLDPDWL� SDGD� XPXU� �� GDQ� �� WDKXQ��
3HQJDPDWDQ� VHWLDS� SDUDPHWHU� GLODNXNDQ�
VHEDJDL�EHULNXW�

1R�
.HWHUDQJDQ�
5HPDUNV�

/RNDVL�3HQJXMLDQ��
GL�.HEXQ�$HN�7DUXP�

7ULDO�ORFDWLRQ�
�DW�$HN�7DUXP�(VWDWH�

��� 7DKXQ�WDQDP�
3ODQWLQJ�\HDU�

�����

��� .ORQ�\DQJ�GLXML�
7HVWHG�&ORQHV��

,55������,55������,55�������,55�
�����,55������,55������,55�����
GDQ�NORQ�SHPEDQGLQJ�3%�����

��� 5DQFDQJDQ�SHUFREDDQ�
([SHULPHQWDO�GHVLJQ�

5DQFDQJDQ�$XJPHQWHG�GDODP�
5$.��$XJPHQWHG�GHVLJQ�LQ�5&%'��

��� -DUDN�WDQDP�
3ODQWLQJ�GLVWDQFH�

��[���P�

��� /XDV�SORW�
3ORW�VL]H�

����KD�

��� -XPODK�WDQDPDQ��SORW�
1XPEHU�RI�WUHHV��SORW�

����SRKRQ��WUHHV��

��� /XDV�3HUFREDDQ�
+HFWDUDJH�

��KD�

��� 7RSRJUDIL�
7RSRJUDSK\�

%HUEXNLW��KLOOLQJ��

��� 7LQJJL�WHPSDW�
(OHYDWLRQ�

������P�GSO��DERYH�VHD�OHYHO��

���� -HQLV�WDQDK�
6RLO�W\SH�

8OWLVRO�

���� 7HNVWXU�WDQDK�
6RLO�WH[WXUH�

/HPSXQJ�OLDW�EHUSDVLU�
6DQG\�FOD\�ORDP�

���� 5DWD�UDWD�FXUDK�KXMDQ�
5DLQIDOO�DYHUDJH�

�����PP�WK��PP�\U��

���� -XPODK�KDUL�KXMDQ�
1XPEHU�RI�UDLQGD\V�

����KDUL�WK��GD\V�\U��

�

7DEHO����'HVNULSVL�SHQJXMLDQ�DGDSWDVL�NORQ�NDUHW�,55�VHUL�����SDGD�GDHUDK�EHULNOLP�EDVDK�GL�
.HEXQ�$HN�7DUXP��.DEXSDWHQ�$VDKDQ

7DEOH����'HVFULSWLRQ�RI�DGDSWDWLRQ�WHVW�RI�,55�����VHULHV�FORQH�LQ�ZHW�FOLPDWH�DW�$HN�7DUXP�
(VWDWH��$VDKDQ�'LVWULFW

8ML�$GDSWDVL�.ORQ�.DUHW�+DUDSDQ��,55�6HUL�����3DGD�0DVD�7DQDPDQ�%HOXP�0HQJKDVLONDQ
�GL�'DHUDK�%HULNOLP�%DVDK��.HEXQ�$HN�7DUXP�.DEXSDWHQ�$VDKDQ
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� /LOLW�EDWDQJ��GLXNXU�SDGD�NHWLQJJLDQ�
����FP�GL� �DWDV�SHUWDXWDQ�RNXODVL�GHQJDQ�
PHQJJXQDDNDQ� DODW�PHWHUDQ� NDLQ� �XNXUDQ�
����FP��

� 7HEDO� NXOLW�� FRQWRK� NXOLW� GLDPELO�
GHQJDQ� PHQJJXQDNDQ� DODW� SHOXEDQJ� NXOLW�
\DQJ�WHUEXDW�GDUL�EHVL�GHQJDQ�GLDPHWHU���FP���
$ODW� \DQJ� GLJXQDNDQ� XQWXN� PHQJXNXU�
NHWHEDODQ�NXOLW�DGDODK�FDOLSHU���6DPSHO�NXOLW�
GLDPELO� WHSDW� GHQJDQ� VXGXW� DZDO� ELGDQJ�
VDGDS� SDGD� NHWLQJJLDQ� ���� FP� GL� DWDV�
SHUWDXWDQ�RNXODVL�

� -XPODK� FLQFLQ� SHPEXOXK� ODWHNV��
SHQJDPDWDQ�MXPODK�FLQFLQ�SHPEXOXK�ODWHNV�
GLODNXNDQ� PHQXUXW� PHWRGH� *RPH]� HW� DO��
�������� )LNVDVL� FRQWRK� NXOLW� GLODNXNDQ�
GHQJDQ� ODUXWDQ�)$$� �)RUPDOLQ�$FHWLF�$FLG��� �
3HPEXDWDQ� SUHSDUDW� VHPL� SHUPDQHQ� \DLWX�
GHQJDQ�FDUD�NXOLW�KDVLO�ILNVDVL�GLPDVXNNDQ�
NH�GDODP� �ODUXWDQ�.2+�����VHODPD���MDP��
NHPXGLDQ� GLELODV� GHQJDQ� DLU� PHQJDOLU�
VHODPD� �� PHQLW� GDQ� GLNHULQJ�DQJLQNDQ��
6HODQMXWQ\D�SUHSDUDW�GLUHQGDP�NHPEDOL�NH�
GDODP�ODUXWDQ�+12 �VHODPD���MDP��VHWHODK��

LWX�GLELODV�NHPEDOL�GHQJDQ�PHQJJXQDNDQ�DLU�
PHQJDOLU�VHODPD���PHQLW�NHPXGLDQ�GLNHULQJ�
DQJLQNDQ�� 3URVHV� VHODQMXWQ\D� SUHSDUDW� �
GLUHQGDP��NHPEDOL�NH�GDODP�ODUXWDQ�DONRKRO�
���� VHODPD� ��� PHQLW�� VHWHODK� LWX� GLELODV�
NHPEDOL�GHQJDQ�DLU�PHQJDOLU�VHUWD�GLNHULQJ�
D Q J L Q N D Q � � 3 H Z D U Q D D Q � S U H S D U D W �
PHQJJXQDNDQ� 6XGDQ� ,,,� GHQJDQ� FDUD�
GLUHQGDP� VHODPD� ��� PHQLW�� .HPXGLDQ�

SUHSDUDW�GLLULV�GHQJDQ�PHQJJXQDNDQ�SLVDX�
VLOHW�VHFDUD�PHPEXMXU�XQWXN�PHOLKDW�MXPODK�
FLQFLQ� SHPEXOXK� ODWHNV�� 0DVLQJ�PDVLQJ�
LULVDQ�WLSLV�GDUL�SUHSDUDW�WHUVHEXW�GLOHWDNNDQ�
GL� JHODV� REMHN� GDQ� GLWXWXS� GHQJDQ� JHODV�
SHQXWXS� �FRYHU� JODVV�� \DQJ� VHEHOXPQ\D�
GLEHUL�JOLVHULQ�XQWXN�PHQMDJD�DJDU�SUHSDUDW�
WHUVHEXW� WLGDN� PHQJHULQJ�� 3HQJDPDWDQ�
GLODNXNDQ�GL�EDZDK�PLNURVNRS��FDKD\D�

� 'LDPHWHU� VHO� SHPEXOXK� ODWHNV��
XQWXN�PHQJXNXU� GLDPHWHU� � VHO� SHPEXOXK�
ODWHNV� GLJXQDNDQ� PHWRGH� *RPH]� HW� DO��
�������� 6HSHUWL� KDOQ\D� SDGD� SHQJDPDWDQ�
SDGD�MXPODK��FLQFLQ�SHPEXOXK�ODWHNV��PDND�
XQWXN� PHOLKDW� XNXUDQ� GLDPHWHU� � VHO�
SHPEXOXK� ODWHNV� SUHSDUDW� GLLULV� VHFDUD�
PHOLQWDQJ�� �0DVLQJ�PDVLQJ�LULVDQ�WLSLV�GDUL�
SUHSDUDW�WHUVHEXW�GLOHWDNNDQ�GL�JHODV�REMHN�
GDQ� GLWXWXS� GHQJDQ� JHODV� SHQXWXS� �FRYHU�
JODVV��\DQJ�VHEHOXPQ\D�GLEHUL�JOLVHULQ�DJDU�
PHQMDJD�SUHSDUDW�WHUVHEXW�WLGDN�PHQJHULQJ��
3HQJDPDWDQ�GLODNXNDQ�GL�EDZDK�PLNURVNRS��
FDKD\D�

��� ,QWHQVLWDV� VHUDQJDQ� SHQ\DNLW�
JXJXU�GDXQ��SHQJDPDWDQ�WLQJNDW�UHVLVWHQVL�
NORQ� WHUKDGDS� SHQ\DNLW� JXJXU� GDXQ� �
GLODNXNDQ�GHQJDQ�FDUD�REVHUYDVL� ODQJVXQJ�
GL� ODSDQJ�� 2EVHUYDVL� ODQJVXQJ� GLODNXNDQ�
NDUHQD�ORNDVL�SHQJXMLDQ�GL�.HEXQ�$HN�7DUXP�
PHPLOLNL� LNOLP� WHUJRORQJ� FXNXS� EDVDK��
V H K L Q J J D � E H U S H O X D Q J � X Q W X N �
EHUNHPEDQJELDNQ\D� SHQ\DNLW� SHQ\HEDE�
JXJXU� GDXQ� WDQDPDQ� NDUHW�� 7LJD� MHQLV�

6NRU�
6FRUH�

.HWHUDQJDQ�
5HPDUNV�

�� 7LGDN�WHUGDSDW�EHUFDN�DWDX�FDFDW�SDGD�GDXQ�
7KHUH�DUH�QR�VSRWV�RU�GDPDJH�RQ�OHDYHV�

�� 7HUGDSDW�EHUFDN�DWDX�FDFDW�SDGD�GDXQ������EDJLDQ�
7KHUH�DUH�VSRWV�RU�GDPDJH�RQ������SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�DWDX�FDFDW�SDGD�GDXQ�����EDJLDQ�
7KHUH�DUH�VSRWV�RU�GDPDJH�RQ�����SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�DWDX�FDFDW�SDGD�GDXQ�����EDJLDQ�
7KHUH�DUH�VSRWV�RU�GDPDJH�RQ�����SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�DWDX�FDFDW�SDGD�GDXQ�����EDJLDQ�
7KHUH�DUH�VSRWV�RU�GDPDJH�RQ�����SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�DWDX�FDFDW�SDGD�GDXQ�!����EDJLDQ�
7KHUH�DUH�VSRWV�RU�GDPDJH�RQ�!�����SDUW�RI�OHDYHV�

�� 'DXQ�JXJXU�WRWDO��
7RWDO�OHDI�IDOO��

�

7DEHO����1LODL�EHUFDN�GDQ�FDFDW�GDXQ��VHUDQJDQ�SHQ\DNLW�JXJXU�GDXQ�&ROOHWRWULFKXP�
7DEOH����6SRWV�DQG�OHDYHV�GDPDJH�YDOXH�RI��&ROOHWRWULFKXP�OHDI�IDOO�GLVHDVH�DWWDFN
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SHQ\DNLW� JXJXU� GDXQ� \DQJ� GLDPDWL� SDGD�
SHQHOLWLDQ� LQL�� \DLWX� SHQ\DNLW� JXJXU� GDXQ�
&ROOHWRWULFKXP�� 2LGLXP�� GDQ� &RU\QHVSRUD��
3HQLODLDQ� VNDOD� EHUFDN� GDQ� FDFDW� GDXQ�
XQWXN�NHWLJD�SHQ\DNLW�JXJXU�GDXQ�WHUVHEXW��
GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� UXPXV�
\DQJ� GLNHPEDQJNDQ� ROHK� 3DZLURVRHPDUGMR�
�������VHSHUWL�\DQJ�GLVDMLNDQ�SDGD�7DEHO�������
GDQ���
� ,QWHQVLWDV� VHUDQJDQ�SHQ\DNLW� JXJXU�
GDXQ�GLKLWXQJ�VHEDJDL�EHULNXW����

����������� ���Q�[�Y�
��,��� �������������������[�����

������������=�[�1

'LPDQD�� �
,� ���LQWHQVLWDV�VHUDQJDQ
1����MXPODK�GDXQ�WLDS�NDWHJRUL�VHUDQJDQ
9����QLODL�VNDOD�GDUL�VHWLDS�NDWHJRUL�VHUDQJDQ
=��� QLODL� VNDOD� WHUWLQJJL� GDUL� NDWHJRUL�

VHUDQJDQ�
1����MXPODK�GDXQ�\DQJ�GLDPDWL

3HQLODLDQ�NXDOLWDWLI� �NHWDKDQDQ�NORQ�
WHUKDGDS� VHUDQJDQ� SHQ\DNLW� JXJXU� GDXQ� �
GLWHQWXNDQ� EHUGDVDUNDQ� QLODL� LQWHQVLWDV�
VHUDQJDQ��GHQJDQ�NULWHULD�VHEDJDL�EHULNXW��

5HVLVWHQ� � ����²������
0RGHUDW�UHVLVWHQ� ������²�����
0RGHUDW� �����������������²�����

6NRU�
6FRUH�

.HWHUDQJDQ�
5HPDUNV�

�� 7LGDN�WHUGDSDW�EHUFDN�SDGD�GDXQ�
7KHUH�DUH�QR�VSRWV�RQ�OHDYHV�

�� 7HUGDSDW�EHUFDN������EDJLDQ�SDGD�GDXQ�
7KHUH�DUH�VSRWV�RQ������SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�����EDJLDQ�SDGD�GDXQ�
7KHUH�DUH�VSRWV�RQ�����SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�����EDJLDQ�SDGD�GDXQ�
7KHUH�DUH�VSRWV�RQ�����SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�����EDJLDQ�SDGD�GDXQ�
7KHUH�DUH�VSRWV�RQ�����SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�!����EDJLDQ�
7KHUH�DUH�VSRWV�!�����SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�SDGD�VHOXUXK�SHUPXNDDQ�GDXQ�
7KHUH�DUH�VSRWV�RQ�HQWLUH�VXUIDFH�RI�OHDYHV�

�

7DEHO����1LODL�EHUFDN�VHUDQJDQ�SHQ\DNLW�JXJXU�GDXQ�2LGLXP�
7DEOH�����6SRWV�YDOXH�RI�2LGLXP�OHDI�IDOO�GLVHDVH�

6NRU�
6FRUH�

.HWHUDQJDQ�
5HPDUNV�

�� 7LGDN�WHUGDSDW�EHUFDN�SDGD��XUDW�WXODQJ�GDXQ�
7KHUH�DUH�QR�VSRWV�RQ�YHLQLQJ�ERQH�OHDYHV�

�� 7HUGDSDW�VDWX�WLJD�EHUFDN�SDGD�XUDW�GDXQ�
7KHUH�DUH�RQH�WKUHH�VSRWV�RQ�YHLQLQJ�OHDYHV�

�� 7HUGDSDW�EHEHUDSD�EHUFDN�������EDJLDQ�GDXQ�
7KHUH�DUH�VRPH�VSRWV�RQ�������SDUW�RI�OHDYHV�

�� 7HUGDSDW�EHUFDN�SDGD�WXODQJ��XUDW�GDXQ�PHQ\HEDENDQ�������GDXQ�
PHQJXQLQJ�

�� 7HUGDSDW�EHUFDN�SDGD�WXODQJ��XUDW�GDXQ�PHQ\HEDENDQ�!�����GDXQ�
PHQJXQLQJ�
7KHUH�DUH�VSRWV�RQ�ERQH��YHLQLQJ�OHDYHV�FDXVH�!�����SDUW�RI�OHDYHV�
\HOORZLQJ�

�� 'DXQ�JXJXU�WRWDO��
7RWDO�OHDI�IDOO�

�

7DEHO����1LODL�EHUFDN�VHUDQJDQ�SHQ\DNLW�JXJXU�GDXQ�&RU\QHVSRUD
7DEOH����6SRWV�YDOXH�RI��&RU\QHVSRUD�OHDI�IDOO�GLVHDVH�DWWDFN�
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�GL�'DHUDK�%HULNOLP�%DVDK��.HEXQ�$HN�7DUXP�.DEXSDWHQ�$VDKDQ
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0RGHUDW�UHQWDQ� ������²�����
5HQWDQ� � �����²�������

$QDOLVLV� GDWD� SHQJDPDWDQ� XQWXN�
SHUWXPEXKDQ� WDQDPDQ� GLODNXNDQ� GHQJDQ�
P H Q J J X Q D N D Q � V W D W L V W L N � G H Q J D Q �
PHPDQIDDWNDQ� SURJUDP� 0,1,7$%� YHU�� ���
XQWXN�PHQJKLWXQJ�QLODL�WHQJDK��PLQLPXP��
PDNVLPXP�� VWDQGDU� GHYLDVL� GDQ� NRHILVLHQ�
NHUDJDPDQ�GDUL�PDVLQJ�PDVLQJ�NORQ��8QWXN�
PHQJHWDKXL�WLQJNDW�NHMDJXUDQ�SDGD�NORQ�,55�
VHUL� ����� PDND� GLODNXNDQ� GHQJDQ� FDUD�
PHPEDQGLQJNDQ� UDWD�UDWD� OLOLW� EDWDQJ�
PDVLQJ�PDVLQJ� NORQ� ,55� VHUL� ���� GHQJDQ�
NORQ� NRQWURO� 3%� ���� GDODP� EHQWXN�
SUHVHQWDVH��

+$6,/�'$1�3(0%$+$6$1

.RQGLVL�&XUDK�+XMDQ�GDQ�+DUL�+XMDQ�

.RQGLVL�FXUDK�KXMDQ�GDQ�KDUL�KXMDQ�
GL�.HEXQ�$HN�7DUXP�WHUJRORQJ�FXNXS�WLQJJL�
VHODPD� GHODSDQ� WDKXQ� WHUDNKLU�� 5DWD�UDWD�
FXUDK�KXMDQ�GL�NHEXQ�WHUVHEXW�VHEHVDU������
PP�WK� GDQ� KDUL� KXMDQ� VHEDQ\DN� ����
KDUL�WK��.RQGLVL�FXUDK�KXMDQ�GDQ�KDUL�KXMDQ�
GL� ORNDVL� SHQJXMLDQ� WHUVHEXW� GDSDW�
GLJRORQJNDQ�VHEDJDL�GDHUDK��NXUDQJ�RSWLPDO�
XQWXN� EXGLGD\D� WDQDPDQ� NDUHW�� 0HQXUXW�
'DUPDQGRQR���������UDWD�UDWD�FXUDK�KXMDQ�
\ DQJ � W H U ED L N � XQ WXN � PHQGXNXQJ �
SURGXNWLYLWDV�WDQDPDQ�NDUHW�DGDODK�������
������PP�WK�GHQJDQ�KDUL�KXMDQ�VHEDQ\DN�
��������KDUL�WK��.RQGLVL�FXUDK�KXMDQ�WLQJJL�
DNDQ� PHQHNDQ� SHUWXPEXKDQ� WDQDPDQ�

DNLEDW� VHUDQJDQ� SHQ\DNLW� JXJXU� GDXQ�
WHUXWDPD� &ROOHWRWULFKXP�� 2LGLXP�� GDQ�
&RU\QHSVRUD��.RQGLVL�FXUDK�KXMDQ�GDQ�KDUL�
KXMDQ� VHUWD� VHEDUDQQ\D� VHODPD� GHODSDQ�
WDKXQ� WHUDNKLU� GL� NHEXQ� $HN� 7DUXP�
GLVDMLNDQ�SDGD�*DPEDU���GDQ����

.ORQ� ,55� VHUL� ���� \DQJ� GL� EDQJXQ�
SDGD� WDKXQ� ����� GL� .HEXQ� $HN� 7DUXP�
PHQGDSDWNDQ� FHNDPDQ� FXNXS� Q\DWD�
WHUKDGDS� NRQGLVL� FXUDK� KXMDQ� �!�����
PP�WK�� WHUXWDPD� SDGD� WDKXQ� ����� GDQ�
������5DWD�UDWD�FXUDK�KXMDQ�GDQ�KDUL�KXMDQ�
SDGD� �WDKXQ�WHUVHEXW�FXNXS�WLQJJL�GHQJDQ�
MXPODK� FXUDK� KXMDQ� !����� PP�WK� GDQ�
MXPODK� KDUL� KXMDQ� !���� KDUL�WK�� 3DGD�
NRQGLVL�WHUVHEXW�WHUQ\DWD�VHEDJLDQ�NORQ�,55�
VHUL� ���� PDVLK� PHPLOLNL� SHUWXPEXKDQ�
FXNXS�EDLN�SDGD�PDVD�7%0�VHSHUWL�NORQ�,55�
����� ,55������ ,55������ ,55������ GDQ� ,55�
����� 3DGD� XPXU� HPSDW� WDKXQ�� NORQ�NORQ�
WHUVHEXW� VXGDK�PHPHQXKL� NULWHULD�PDWDQJ�
VDGDS�GHQJDQ�XNXUDQ� OLOLW�EDWDQJ�!����FP�
�7DEHO������

%HUGDVDUNDQ�NDUDNWHU�SHUWXPEXKDQ�
WDQDPDQ�� WHUQ\DWD� NORQ� ,55� VHUL� ����
PHPLOLNL�DGDSWDVL�FXNXS�EDLN�SDGD�GDHUDK�
EHULNOLP� EDVDK�� 'DUL� EHEHUDSD� KDVLO�
SHQHOLWLDQ�VHEHOXPQ\D� MXJD�PHQ\LPSXONDQ�
EDKZD� SHUWXPEXKDQ� EHEHUDSD� NORQ� NDUHW�
WHUQ\DWD� OHELK�EDLN�GL� GDHUDK� FXUDK�KXMDQ�
VHGDQJ�VDPSDL�GHQJDQ�WLQJJL�WHWDSL�PHPLOLNL�
����EXODQ�NHULQJ�\DQJ�WHJDV��$LGL��'DVOLQ�HW�
DO��� ������ $LGL�'DVOLQ�� ������� 6HODLQ� LWX��
PDQDMHPHQ� GL� SHUNHEXQDQ� GL� ORNDVL�
SHQHOLWLDQ� MXJD� FXNXS� EDLN� GDODP�

*DPEDU���� -XPODK� FXUDK� KXMDQ� �PP�WDKXQ�� GDQ� VHEDUDQ� FXUDK� KXMDQ� EXODQDQ�
�PP�EXODQ��GL�.HEXQ�$HN�7DUXP�VHODPD�GHODSDQ�WDKXQ�WHUDNKLU

)LJXUH���� � � � �1XPEHU�RI�UDLQIDOO��PP�\HDU��DQG�GLVWULEXWLRQ�RI�UDLQIDOO�PRQWKO\��PP�PRQWK��DW�
$HN�7DUXP�(VWDWH�IRU�WKH�SDVW�HLJKW�\HDUV�
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*DPEDU����-XPODK�KDUL�KXMDQ��KDUL�WDKXQ��GDQ�VHEDUDQ�KDUL�KXMDQ�EXODQDQ��KDUL�EXODQ��GL�
.HEXQ�$HN�7DUXP�VHODPD�GHODSDQ�WDKXQ�WHUDNKLU

)LJXUH����� 1XPEHU� RI� UDLQGD\V� �GD\V�\HDU�� DQG� GLVWULEXWLRQ� RI� PRQWKO\� UDLQGD\V�
�GD\V�PRQWK��DW�$HN�7DUXP�(VWDWH�IRU�WKH�SDVW�HLJKW�\HDUV�

.ORQ�
&ORQHV�

/LOLW�EDWDQJ��FP���XPXU�
*LUWK��FP���DJH�

3HUWDPEDKDQ�OLOLW�
EDWDQJ��FP�WK��

*LUWK��
LQFUHPHQW��FP�\U��

��WK�
��\U�

��WK�
��\U�

��WK�
��\U�

��WK�
��\U�

,55����� ������ ������ ������ ����������� �����������

,55����� ������ ������ ������ ���������� ����������

,55����� ������ ������ ������ ����������� �����������

,55����� ������ ������ ������ ����������� ����������

,55����� ������ ������ ������ ���������� ����������

,55����� ������ ������ ������ ����������� �����������

,55����� ������ ������ ������ ����������� �����������

3%����� ������ ������ ������ ����������� �����������

5DWD�UDWD��
$YHUDJH�

������ ������ ������ ������ ������

0LQLPXP�
0LQLPXP�

������ ������ ������ ������ ������

0DNVLPXP�
0D[LPXP�

������ ������ ������ ������ ������

6LPSDQJDQ�EDNX�
6WDQGDUG�GHYLDWLRQ�

����� ����� ����� ����� �����

.RHILVLHQ�NHUDJDPDQ�
�&RHIILFLHQW�RI�
YDULDWLRQ��

����� ����� ����� ����� �����

�

7DEHO����8NXUDQ�OLOLW�EDWDQJ�GDQ�ODMX�SHUWXPEXKDQ�NORQ�NDUHW�KDUDSDQ�,55�VHUL�����GL�.HEXQ�
$HN�7DUXP��.DEXSDWHQ�$VDKDQ�

7DEOH����*LUWK�VL]H�DQG�JURZWK�LQFUHPHQW�RI�,55�����VHULHV�SURPLVLQJ�UXEEHU�FORQHV�DW�$HN�7DUXP�
)LHOG��$VDKDQ�'LVWULFW

$QJND�DQJND�GLGDODP�NXUXQJ�DGDODK�SHUVHQWDVH�SHUWXPEXKDQ�WHUKDGDS�NORQ�3%����
)LJXUHV�LQ�EUDFNHWV�DUH�SHUFHQWDJH�RI�JURZWK�FRPSDUHG�ZLWK�3%����
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*DPEDU����+LVWRJUDP�XNXUDQ�OLOLW�EDWDQJ�GDQ�SHUWDPEDKDQ�OLOLW�EDWDQJ�WDQDPDQ�NORQ�,55�
VHUL�����SDGD�XPXU���WDKXQ

��)LJXUH���� +LVWRJUDPV�RI�JLUWK�DQG�SODQW�JLUWK�LQFUHPHQW�RI�,55�����VHULHV�FORQH�DW���\HDUV�
ROG

SHPHOLKDUDDQ� WDQDPDQ�� VHKLQJJD�NORQ� ,55�
VHUL� ����\DQJ�GLXML�PHPLOLNL� SHUWXPEXKDQ�
MDJXU� SDGD� PDVD� 7%0�� %HUGDVDUNDQ�
SHUWXPEXKDQ� WDQDPDQ�� NORQ� ,55� VHUL� ����
\DQJ�EHUSHOXDQJ�XQWXN�GLNHPEDQJNDQ�SDGD�
GDHUDK�EHULNOLP�EDVDK� \DLWX� ,55������ ,55�
�����,55������,55������GDQ�,55�����

3HUWXPEXKDQ�7DQDPDQ

�
� 'DWD� SHUWXPEXKDQ� WDQDPDQ� NORQ�
,55� VHUL� ���� GLVDMLNDQ� SDGD� 7DEHO� ��� 'DUL�
WDEHO� WHUVHEXW� GLNHWDKXL� EDKZD� SDGD�
XPXPQ\D�NORQ�,55�VHUL�����\DQJ�GLWDQDP�GL�
NHEXQ� $HN� 7DUXP� PHPLOLNL� SHUWXPEXKDQ�
FXNXS�MDJXU�GDQ�KRPRJHQ�GHQJDQ�NRHILVLHQ�
NHUDJDPDQ��..��EHUNLVDU������²��������5DWD�
UDWD�XNXUDQ� OLOLW� EDWDQJ� NORQ� ,55� VHUL� ����
SDGD�XPXU�VDWX�WDKXQ�\DLWX�VHEHVDU�������
FP�GHQJDQ�NLVDUDQ�������²�������FP��.ORQ�
,55�����GDQ�,55�����PHPLOLNL�SHUWXPEXKDQ�
SDOLQJ�MDJXU�SDGD�XPXU�VDWX�WDKXQ�GHQJDQ�
XNXUDQ�OLOLW�EDWDQJ�PDVLQJ�PDVLQJ�VHEHVDU�
������FP�GDQ�������FP��VHGDQJNDQ�NORQ�,55�
���� PHPLOLNL� SHUWXPEXKDQ� SDOLQJ� ODPEDW�
GHQJDQ� XNXUDQ� OLOLW� EDWDQJ� VHEHVDU� ������
FP�� QDPXQ� NORQ� WHUVHEXW�PDVLK� WHUJRORQJ�
MDJXU�� 6LDJLDQ� HW� DO�� ������� PHQ\DWDNDQ�
EDKZD� XNXUDQ� OLOLW� EDWDQJ� WDQDPDQ� NDUHW�
SDGD� XPXU� VDWX� WDKXQ� !� ��� FP� GDSDW�
GLPDVXNNDQ�GDODP�NDWHJRUL�WHUJRORQJ�MDJXU�

� 7DEHO� �� PHQXQMXNNDQ� EDKZD� SDGD�
XPXU�GXD�WDKXQ�NORQ�,55�����GDQ�3%�����
PHPLOLNL� SHUWXPEXKDQ� OLOLW� EDWDQJ� SDOLQJ�
MDJXU� GLEDQGLQJNDQ� GHQJDQ� NORQ� ODLQQ\D��
GHQJDQ�XNXUDQ� OLOLW�EDWDQJ�PDVLQJ�PDVLQJ�
VHEHVDU����FP�GDQ����FP��6HGDQJNDQ��SDGD�
XPXU�WLJD�WDKXQ�NORQ�,55�����GDQ�,55�����
PHPLOLNL� SHUWXPEXKDQ� OLOLW� EDWDQJ� SDOLQJ�
MDJXU� GHQJDQ� XNXUDQ� OLOLW� EDWDQJ� PDVLQJ�
PDVLQJ� VHEHVDU� ������ FP� GDQ� ������ FP��
7DEHO���MXJD�PHQXQMXNNDQ�EDKZD�UDWD�UDWD�
SHUWXPEXKDQ�OLOLW�EDWDQJ�NORQ�,55�VHUL�����
SDGD�XPXU�HPSDW�WDKXQ�VHEHVDU�������FP�
GHQJDQ�NLVDUDQ����²������FP��.ORQ�,55������
,55� ����� ,55� ����� ,55� ����� GDQ� ,55� ����
PHPLOLNL� SHUWXPEXKDQ� MDJXU� GHQJDQ�
SHUVHQWDVH� VHEHVDU� ���� �� ����� WHUKDGDS�
NORQ� 3%� ����� .ORQ� ,55� ���� GDQ� ,55� ����
PHPLOLNL�SHUWXPEXKDQ�OHELK�ODPEDW�GHQJDQ�
XNXUDQ�OLOLW�EDWDQJ�PDVLQJ�PDVLQJ�VHEHVDU�
������ FP� GDQ� ������ FP� DWDX� �������
WHUKDGDS� NORQ� 3%� ����� +LVWRJUDP� XNXUDQ�
OLOLW� EDWDQJ� SDGD� XPXU� HPSDW� WDKXQ� GDQ�
SHUWDPEDKDQ�OLOLW�EDWDQJ�WDQDPDQ�SDGD�NORQ�
,55�VHUL�����GLVDMLNDQ�SDGD�*DPEDU���

/DMX� SHUWXPEXKDQ� WDQDPDQ� SDGD�
NORQ�,55�VHUL�����SDGD�XPXPQ\D�WHUJRORQJ�
MDJXU�� 5DWD�UDWD� SHUWDPEDKDQ� OLOLW� EDWDQJ�
WDQDPDQ�VHODPD�HPSDW�WDKXQ�VHEHVDU�������
FP�WK�GHQJDQ�NLVDUDQ�������²�������FP�WK��
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.ORQ�,55������,55������,55������GDQ�,55�����
PHPLOLNL� ODMX� SHUWDPEDKDQ� OLOLW� EDWDQJ�
WDQDPDQ�SDOLQJ�WLQJJL�\DLWX�PDVLQJ�PDVLQJ�
VHEHVDU� ������ FP�WK�� ������ FP�WK�� ������
FP�WK��GDQ�������FP�WK�DWDX�����²������
WHUKDGDS� NORQ� 3%� ����� .ORQ� ,55� VHUL� ����
\DQJ�PHPLOLNL�ODMX�SHUWDPEDKDQ�OLOLW�EDWDQJ�
SDOLQJ� ODPEDW�\DLWX�NORQ� ,55�����GDQ� ,55�
�����0HQXUXW�$LGL�'DVOLQ���������NORQ�MDJXU�
PHPLOLNL� SHUWXPEXKDQ� DZDO� FHSDW� VHODPD�
PDVD�7%0��GHQJDQ��UDWD�UDWD�SHUWDPEDKDQ�
OLOLW� EDWDQJ� WDQDPDQ� OHELK� GDUL� ��� FP�WK��
'HQJDQ� GHPLNLDQ�� NORQ� ,55� VHUL� ���� \DQJ�
GLWDQDP� GL� .HEXQ� $HN� 7DUXP� SDGD�
XPXPQ\D� PDVLK� WHUJRORQJ� MDJXU�� NHFXDOL�
SDGD�NORQ�,55�����GDQ�,55������

8NXUDQ� 7HEDO� .XOLW�� -XPODK� &LQFLQ�
3HPEXOXK� /DWHNV� GDQ� 'LDPHWHU� 6HO�
3HPEXOXK�/DWHNV

%HEHUDSD� NDUDNWHU� NORQ� VHODLQ�
SHUWXPEXKDQ� \DQJ� GLNHWDKXL� SHQWLQJ�
VHEDJDL� SDUDPHWHU� VHOHNVL� GLDQWDUDQ\D�
DGDODK� NDUDNWHU� WHEDO� NXOLW� GDQ� DQDWRPL�

NXOLW��.DUDNWHU�DQDWRPL�NXOLW� \DQJ�GLDPDWL�
DGDODK�MXPODK�FLQFLQ�SHPEXOXK�ODWHNV�GDQ�
GLDPHWHU� VHO� SHPEXOXK� ODWHNV�� .DUDNWHU�
NDUDNWHU� SHQWLQJ� WHUVHEXW� SHUOX� GLNHWDKXL� �
NDUHQD� VHEDJLDQ� EHVDU� SURVHV� ELRVLQWHVLV�
ODWHNV� WHUMDGL� GL� GDODP� MDULQJDQ� NXOLW��
*RQFDOYHV�HW�DO�� �������PHQ\DWDNDQ�EDKZD�
SURGXNVL� NDUHW� GLSHQJDUXKL� ROHK� VHMXPODK�
NDUDNWHU�NRPSRQHQ�KDVLO�VHSHUWL�WHEDO�NXOLW��
MXPODK� FLQFLQ� SHPEXOXK� ODWHNV�� GDQ�
GLDPHWHU� VHO� SHPEXOXK� ODWHNV� VHUWD� VLIDW�
I LV LR ORJ L � OD LQQ\D� � 1RYDO LQD� ������ �
PHQ\DWDNDQ�EDKZD�WHEDO�NXOLW�GDQ� MXPODK�
FLQFLQ�SHPEXOXK�ODWHNV�PHPLOLNL�SHQJDUXK�
SRVLWLI� WHUKDGDS�KDVLO� ODWHNV�SDGD�JHQRWLSH�
KDVLO�SHUVLODQJDQ�DQWDUD�NORQ�3%�����GDQ�31�
���� � � V HGDQJNDQ � :RH O DQ � � ���� � �
PHQ\DWDNDQ� EDKZD� XNXUDQ� OLOLW� EDWDQJ��
WHEDO�NXOLW��MXPODK�FLQFLQ�SHPEXOXK�ODWHNV��
GDQ�MXPODK�SDUWLNHO�NDUHW�PHPLOLNL�NRUHODVL�
SRVLWLI� WHUKDGDS�KDVLO� ODWHNV�SDGD�JHQRWLSH�
KDVLO�SHUVLODQJDQ�DQWDUD�55,0�����GDQ�31�
������+LVWRJUDP�XNXUDQ�WHEDO�NXOLW��MXPODK�
FLQFLQ� SHPEXOXK� ODWHNV� GDQ� GLDPHWHU� VHO�
SHPEXOXK�ODWHNV�GLVDMLNDQ�SDGD�*DPEDU���

�

*DPEDU����+LVWRJUDP�WHEDO�NXOLW��MXPODK�FLQFLQ�SHPEXOXK�ODWHNV��GDQ�GLDPHWHU�VHO�SHPEXOXK�
ODWHNV�SDGD�NORQ�,55�VHUL����

)LJXUH���� �+LVWRJUDPV�RI�EDUN�WKLFNQHVV��QXPEHU�RI�ODWH[�YHVVHO�ULQJV�DQG�GLDPHWHU�RI�ODWH[�
YHVVHO�FHOO�RI��,55�����VHULHV�FORQH

8ML�$GDSWDVL�.ORQ�.DUHW�+DUDSDQ��,55�6HUL�����3DGD�0DVD�7DQDPDQ�%HOXP�0HQJKDVLONDQ
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*DPEDU���PHQXQMXNNDQ�EDKZD�UDWD�
UDWD��WHEDO�NXOLW�NORQ�,55�VHUL�����\DQJ�GLXML�
FXNXS�EHUDJDP��.ORQ�,55������,55������GDQ�
���� SDGD� XPXU� �� WDKXQ�PHPLOLNL� XNXUDQ�

WHEDO� NXOLW� SDOLQJ� WLQJJL�� \DLWX� 8 � ���� PP��

VHGDQJNDQ�NORQ�,55������,55������GDQ�,55�
����PHPLOLNL� XNXUDQ� WHEDO� NXOLW� WHUJRORQJ�
UHQGDK�������PP���.ORQ�,55�����GDQ�3%�����
PHPLOLNL�XNXUDQ�WHEDO�NXOLW�VHEHVDU�����PP��
*DPEDU� �� MXJD� PHQXQMXNNDQ� EDKZD�
EHUGDVDUNDQ� NDUDNWHU� MXPODK� FLQFLQ�
SHPEXOXK� ODWHNV� WDPSDN� EDKZD� NORQ� ,55�
���� GDQ� 3%� ���� PHPLOLNL� MXPODK� FLQFLQ�
SHPEXOXK� ODWHNV� SDOLQJ� WLQJJL�� VHGDQJNDQ�
NORQ� ,55� ���� PHPLOLNL� MXPODK� FLQFLQ�
S HPEX OXK � O D W H N V � S D O L Q J � V H G L N L W �
GLEDQGLQJNDQ�GHQJDQ�NORQ�ODLQQ\D�

� 3DGD� NDUDNWHU � G LDPHWHU � VH O �
SHPEXOXK� ODWHNV� WDPSDN� EDKZD� SDGD�
XPXPQ\D� NORQ� ,55� VHUL� ���� PHPLOLNL�

GLDPHWHU� VHO� SHPEXOXK� ODWHNV� 8 ����� �P�

�*DPEDU�����.ORQ�3%�����PHPLOLNL�GLDPHWHU�
VHO� SHPEXOXK� ODWHNV� SDOLQJ� WLQJJL� \DLWX� !�
������P��VHGDQJNDQ�NORQ�,55�����PHPLOLNL�
GLDPHWHU�VHO�SHPEXOXK�ODWHNV�SDOLQJ�UHQGDK�
��������P���.ORQ�,55������,55������GDQ�,55�
����PHPLOLNL�GLDPHWHU�VHO�SHPEXOXK�ODWHNV�
!������P��'HQJDQ�GHPLNLDQ��NORQ�NDUHW�,55�
VHUL� ���� \DQJ� PHPLOLNL� NDUDNWHU� DQDWRPL�
NXOLW� \DQJ� EDLN�� GLKDUDSNDQ� EHUSRWHQVL�
PHQJKDVLONDQ�SURGXNVL�NDUHW�WLQJJL�

5HVLVWHQVL�3HQ\DNLW�*XJXU�'DXQ

,QIRUPDVL� NHWDKDQDQ� NORQ� ,55� VHUL�
���� WHUKDGDS� SHQ\DNLW� JXJXU� GDXQ� SDGD�
WDQDPDQ� NDUHW� VDQJDW� SHQWLQJ� GLNHWDKXL�
NKXVXVQ\D� XQWXN� GDHUDK� GHQJDQ� FXUDK�
KXMDQ� WLQJJL� \DQJ� PHUXSDNDQ� OLQJNXQJDQ�
\DQJ� VHVXDL� XQWXN� SHQ\HEDUDQ� SHQ\DNLW�
JXJXU�GDXQ��3DGD�PDNDODK�LQL�PHODSRUNDQ�
LQIRUPDVL� NHWDKDQDQ� SHQ\DNLW� JXJXU� GDXQ�
SDGD�NORQ�,55�VHUL�����SDGD�IDVH�7%0���+DVLO�
SHQJDPDWDQ�WHUKDGDS�SHQ\DNLW�JXJXU�GDXQ�
&ROOHWRWULFKXP�� 2LGLXP�� GDQ� &RU\QHVSRUD�
SDGD�WDQDPDQ�XPXU���GDQ���WDKXQ�GLVDMLNDQ�
SDGD� *DPEDU� ��� �� GDQ� ��� .RQGLVL� MXPODK�
FXUDK� KXMDQ� GDQ� KDUL� KXMDQ� SDGD�
SHQJDPDWDQ� SHQ\DNLW� SDGD� XPXU� �� WDKXQ�
WHUJRORQJ�WLQJJL�GHQJDQ�MXPODK�FXUDK�KXMDQ�
VHEHVDU������PP�WK�GDQ�MXPODK�KDUL�KXMDQ�
VHEDQ\DN� ���� KDUL�WK� �*DPEDU� �� GDQ� ����
3DGD� NRQGLVL� WHUVHEXW�� WHUQ\DWD� VHEDJLDQ�
NORQ� ,55� VHUL� ���� PHPLOLNL� NHWDKDQDQ�
SHQ\DNLW� WHUJRORQJ� PRGHUDW� �� UHVLVWHQ�
WHUKDGDS�SHQ\DNLW�JXJXU�GDXQ��

*DPEDU���PHQXQMXNNDQ�EDKZD�NORQ�
NDUHW�,55�VHUL�����\DQJ�GLXML�GL�.HEXQ�$HN�
7DUXP�SDGD�XPXPQ\D�PHPLOLNL�NHWDKDKDQ�
SHQ\DNLW�WHUJRORQJ�PRGHUDW�VDPSDL�UHVLVWHQ�
W H U K D G D S � S H Q \ D N L W � J X J X U � G D XQ �
&ROOHWRWULFKXP� GHQJDQ� QLODL� LQWHQVLWDV�
VHUDQJDQ�GL�EDZDK������.ORQ�,55�����GDQ�

�

�

*DPEDU����.HWDKDQDQ�NORQ�,55�VHUL�����WHUKDGDS�SHQ\DNLW�JXJXU�GDXQ�&ROOHWRWULFKXP
)LJXUH������5HVLVWDQFH�RI�,55�����VHULHV�FORQH�WR�&ROOHWRWULFKXP�OHDI�IDOO�GLVHDVHV
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*DPEDU����.HWDKDQDQ�NORQ�,55�VHUL�����WHUKDGDS�SHQ\DNLW�JXJXU�GDXQ�&RU\QHVSRUD�
)LJXUH�����5HVLVWDQFH�RI�,55�����VHULHV�FORQH�WR�&RU\QHVSRUD�OHDI�IDOO�GLVHDVHV

3%������PHPLOLNL�NHWDKDQDQ�SHQ\DNLW�JXJXU�
GDXQ� SDOLQJ� WLQJJL� GHQJDQ� LQWHQVLWDV�
VHUDQJDQ� PDVLQJ�PDVLQJ� ���� GDQ� �����
3DGD� *DPEDU� �� MXJD� PHQXQMXNNDQ�
NHWDKDQDQ� SHQ\DNLW� JXJXU� GDXQ� 2LGLXP�
\DQJ� FXNXS� UHVLVWHQ� SDGD� XPXU� �� WDKXQ��
WHWDSL� SDGD� XPXU� �� WDKXQ� QDPSDN� JHMDOD�
NORQ� ,55� VHUL� ���� \DQJ� WHUJRORQJ�PRGHUDW�
UHVLVWHQ� VDPSDL� GHQJDQ� UHVLVWHQ� GL�
DQWDUDQ\D�\DLWX�NORQ�,55������,55������,55�

�����,55������GDQ�,55������6HGDQJNDQ��NORQ�
,55� ����� ,55� ����� GDQ� 3%� ���� WHUJRORQJ�
UHVLVWHQ� WHUKDGDS� SHQ\DNLW� JXJXU� GDXQ�
2LGLXP��7LQJJLQ\D�VHUDQJDQ�SHQ\DNLW�JXJXU�
GDXQ� 2LGLXP� SDGD� XPXU� �� WDKXQ� GLGXJD�
GLDNLEDWNDQ� LQWHQVLWDV� FXUDK� KXMDQ� OHELK�
WLQJJL�WHUMDGL�SDGD�VDDW�7%0���GLEDQGLQJNDQ�
SDGD�7%0�WDKXQ�VHEHOXPQ\D��&XUDK�KXMDQ� �
GDQ�NHOHPEDEDQ� WLQJJL� EHUDNLEDW� WHUKDGDS�
SHUNHPEDQJELDNDQ� MDPXU�2LGLXP� VHPDNLQ�

*DPEDU����.HWDKDQDQ�NORQ�,55�VHUL�����WHUKDGDS�SHQ\DNLW�JXJXU��GDXQ�2LGLXP�
)LJXUH�������5HVLVWDQFH�RI�,55�����VHULHV�FORQH��WR�2LGLXP�OHDI��IDOO�GLVHDVHV

8ML�$GDSWDVL�.ORQ�.DUHW�+DUDSDQ��,55�6HUL�����3DGD�0DVD�7DQDPDQ�%HOXP�0HQJKDVLONDQ
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WLQJJL��QDPXQ�LQIHNVL�GHQJDQ�QLODL�VHUDQJDQ�
WHUVHEXW�PDVLK�GL�EDZDK�DPEDQJ�WROHUDQVL��
8QWXN� NHWDKDQDQ� SHQ\DNLW� &RU\QHVSRUD�
�*DPEDU� ���� NORQ� ,55� VHUL� ���� PDVLK�
WHUJRORQJ� UHVLVWHQ� GHQJDQ� LQWHQVLWDV�
VHUDQJDQ�SHQ\DNLW��������

.(6,038/$1

.ORQ�,55������,55������,55������,55�
����� GDQ� ,55� ���� PHPLOLNL� SHUWXPEXKDQ�
MDJXU� SDGD�GDHUDK�EHULNOLP�EDVDK� �MXPODK�
FXUDK�KXMDQ�VHEHVDU������PP�WK�GDQ�KDUL�
KXMDQ� VHEDQ\DN� ���� KDUL�WK��� 5DWD�UDWD�
XNXUDQ�OLOLW�EDWDQJ�SDGD�XPXU�HPSDW�WDKXQ�
PHQFDSDL�!����FP��'HQJDQ�GHPLNLDQ�PDVD�
WDQDPDQ� EHOXP�PHQJKDVLONDQ� �7%0�� NORQ�

,55�VHUL�����GDSDW�GLSHUVLQJNDW�PHQMDGL�7 �

HPSDW� WDKXQ�� .ORQ� ,55� VHUL� ���� MXJD�
PHPSXQ\DL�VLIDW�VHNXQGHU�\DQJ� OHELK�EDLN�
GLDQWDUDQ\D� NHWDKDQDQ� WHUKDGDS� SHQ\DNLW�
JXJXU�GDXQ��3HQJDPDWDQ�WHUKDGDS�NDUDNWHU�
SHUWXPEXKDQ� GDQ� SURGXNVL� NDUHW� VDDW� LQL�
VHGDQJ� EHUODQJVXQJ�� 'LKDUDSNDQ� DNDQ�
WHUVHOHNVL� NORQ� NDUHW� ,55� VHUL� ���� \DQJ�
EHUDGDSWDVL� EDLN� GDQ� EHUSURGXNVL� WLQJJL�
SDGD�LNOLP�EDVDK��

8&$3$1�7(5,0$.$6,+

�
� 3DGD� NHVHPSDWDQ� LQL� GLVDPSDLNDQ�
WHULPDNDVLK� NHSDGD� .HPHQULVWHN� DWDV�
SHPEHULDQ� GDQD� LQVHQWLI� 5LVHW� 6,1DV� �����
GHQJDQ� QRPRU� NRQWUDN� � ���6(.��
,16,1$6�33.�,�������8FDSDQ�WHULPDNDVLK�
MXJD� NDPL� WXMXNDQ� NHSDGD� SDUD� 3LPSLQDQ�
.HEXQ�$HN�7DUXP�GDQ�7HNQLVL�GL�EDJLDQ�8QLW�
3HQHOLWLDQ�� 3HUEDLNDQ� GDQ� 3URWHNVL�
7DQDPDQ��%DODL�3HQHOLWLDQ�6XQJHL�3XWLK�

'$)7$5�3867$.$

$LGL�'DVOLQ�� ,�� 6XKHQGU\�� GDQ� 5�� $]ZDU��
������3URGXNWLYLWDV�3HUNHEXQDQ�.DUHW�
'DODP� +XEXQJDQQ\D� GHQJDQ� -HQLV�
.ORQ� GDQ� $JURNOLPDW�� .XPSXODQ�
0DND ODK � $S UHV LDV L � 7HNQR O RJ L �
3HQLQJNDWDQ� 3URGXNWLYLWDV� /DKDQ�
3HUNHEXQDQ� .DUHW�� 3XVDW� 3HQHOLWLDQ�
.DUHW�����������

$LGL�'DVOLQ��������.HPDMXDQ�3HPXOLDDQ�GDQ�
6HOHNVL� GDODP�0HQJKDVLONDQ�.XOWLYDU�
.DUHW� 8QJJXO�� 3URV�� /RN�� 1DV��
3HPXOLDDQ� 7DQDPDQ� .DUHW� ������
0HGDQ�� ��� �� ��� 1RYHPEHU�� 3XVDW�
3HQHOLWLDQ�.DUHW���������

$LGL�'DVOLQ�GDQ�6D\XUDQGL��������3HQJDUXK�
,QWHUDNVL� *HQRWLSH� GDQ� /LQJNXQJDQ�
7HUKDGDS�3HUWXPEXKDQ�GDQ�3URGXNVL�
.ORQ�,55�6HUL�����3DGD�8ML�/DQMXWDQ��
-XUQDO�3HQHOLWLDQ�.DUHW���������������

$LGL�'DVOLQ�� 6D\XUDQGL� DQG� 6HNDU�:RHODQ��
������$GDSWDELOLW\�DQG�6WDELOLW\�RI�,55�
����VHULHV� 5XEEHU� &ORQHV�� 3URF��
,QWHUQDWLRQDO� 5XEEHU� &RQIHUHQFH� 	�
([KLELWLRQ� ������ %DOL�� ��� �� ��� -XQL��
,55'%�,55,�����������

$LGL�'DVOLQ��6��:RHODQ��0��/DVPLQLQJVLK�GDQ�
+��+DGL�� ������ .HPDMXDQ� 3HPXOLDDQ�
GDQ� 6HOHNVL� 7DQDPDQ� .DUHW� GL�
,QGRQHVLD��3URV�� /RN�� 1DV�� 3HPXOLDDQ�
7DQDPDQ� .DUHW� ������ %DWDP�� ������
$JXVWXV��3XVDW�3HQHOLWLDQ�.DUHW������
���

$LGL�'DVOLQ�� ������ (YDOXDVL� 3HQJXMLDQ�
/DQMXWDQ�.ORQ�.DUHW�,55�6HUL�����3DGD�
0DVD�7DQDPDQ�%HOXP�0HQJKDVLONDQ��
-XUQDO�3HQHOLWLDQ�.DUHW������������²�����

%DVXNL�� 6�� 3DZLURVRHPDUGMR�� 8�� 1DVXWLRQ��
6XWDUGL�� :�� 6LQXOLQJJD� GDQ� $��
6LWXPRUDQJ�� ������ 3HQ\DNLW� *XJXU�
'DXQ� &ROOHWRWULFKXP� SDGD� 7DQDPDQ�
.DUH W � G L � ,QGRQHV LD � � 3R WHQV L � �
3HQ\HEDUDQ�GDQ�3HQDQJJXODQJDQQ\D��
3URV�� /RN�� 1DV�� 3HPXOLDDQ� 7DQDPDQ�
.DUHW� ������3RQWLDQDN�� ��� �� ��� -XOL��
3XVDW�3HQHOLWLDQ�.DUHW�����������

'DUPDQGRQR�� ������ 3HQJDUXK� .RPSRQHQ�
+XMDQ� WHUKDGDS� 3URGXNWLYLWDV� .DUHW��
-XUQDO�3HQHOLWLDQ�.DUHW����������������

*RPH]��-���5��1DUD\DQDQ��DQG�.��7��&KHQ��
������ 6RPH� 6WUXFWXUDO� )DFWRUV�
$IIHFWLQJ� WKH� 3URGXFWLYLW\� RI� +HYHD�
E U D V L O L H Q V L V � � 4 X D Q W L W D W L Y H �
'HWHUPLQDWLRQ� RI� /DWLFLIHURXV� 7LVVXH��
5XEE��5HV�� ,QVW��0DOD\D�������������²�
���
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*RQFDOYHV�� 3�� 6��� $��%��%��&DUGLQDO��� 5��%��
'DFRVWD��� 1�� %RUWROHWWR�� DQG� /�� 5�� /��
*RXYHD��������*HQHWLF�9DULDELOLW\�DQG�
6HOHFWLRQ� IRU� /DWLFLIHURXV� 6\VWHP�
&KDUDFWHUV� ,Q� +HYHD� EUDVLOLHQVLV��
*HQHWLF�DQG�0ROHFXODU�%LRORJ\����������
����²�����

+DGL�� +�� ������ 6LIDW� .HWDKDQDQ� %HEHUDSD�
.ORQ�.DUHW�7HUKDGDS�3HQ\DNLW�*XJXU�
'DXQ� &RU\QHVSRUD�� -XUQDO� 3HQHOLWLDQ�
.DUHW�������������

+DGL��+���$��'��:DK\XGL�DQG�.��$QZDU��������
3HUIRUPDQFH�RI� WKH�3URPRWLQJ�&ORQHV�
RI� +HYHD� 5XEEHU� 3ODQWHG� RQ� 'U\�
&OLPDWH� $UHD�� 3URF�� ,QWHUQDWLRQDO�
5XEEHU�&RQIHUHQFH�	�([KLELWLRQ�������
%DOL����������-XQL��,55'%�,55,�������
����

0\GLQ��.��.���7��0HHQDNXPDUL���9��7KRPDV���
7�� *LUHHVK��� &�� 1DUD\DQDQ��� 7�� 5��
&KDQGUDVHHNDU� DQG� -�� -DFRE�� ������
0XOWLORFDWLRQDO� 3HUIRUPDQFH� RI� 55,,�
���� 6HULHV� &ORQHV�� %XOOHWLQ� 5XEEHU�
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