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'HQJDQ�LQL�VD\D�PHQ\DWDNDQ�EDKZD�VNULSVL GHQJDQ�MXGXO�³(YDOXDVL�.LQHUMD�
,PSOHPHQ�%XFNHW� /RDGHU GHQJDQ�7UDNWRU�5RGD�(PSDW� XQWXN�3HQ\LDSDQ�/DKDQ´�
DGDODK�NDU\D�VD\D�GHQJDQ�DUDKDQ�GDUL�GRVHQ�SHPELPELQJ�GDQ�EHOXP�GLDMXNDQ�GDODP�
EHQWXN�DSD�SXQ�NHSDGD�SHUJXUXDQ�WLQJJL�PDQD�SXQ��6XPEHU�LQIRUPDVL�\DQJ�EHUDVDO�
DWDX�GLNXWLS�GDUL�NDU\D�\DQJ�GLWHUELWNDQ�PDXSXQ�WLGDN�GLWHUELWNDQ�GDUL�SHQXOLV�ODLQ�
WHODK�GLVHEXWNDQ�GDODP�WHNV�GDQ�GLFDQWXPNDQ�GDODP�'DIWDU�3XVWDND�GL�EDJLDQ�DNKLU�
VNULSVL LQL�

'HQJDQ�LQL�VD\D�PHOLPSDKNDQ�KDN�FLSWD�GDUL�NDU\D�WXOLV�VD\D�NHSDGD�,QVWLWXW�
3HUWDQLDQ�%RJRU�

%RJRU��$JXVWXV ����

9LUJLH�6DOVDELOD�=DKUDGLYD
)����������



$%675$.

9,5*,(� 6$/6$%,/$� =$+5$',9$�� (YDOXDVL�.LQHUMD� ,PSOHPHQ�%XFNHW�
/RDGHU GHQJDQ� 7UDNWRU� 5RGD� (PSDW� XQWXN� 3HQ\LDSDQ� /DKDQ�� 'LELPELQJ� ROHK�
:$:$1�+(50$:$1 GDQ�7,1(.(�0$1'$1*�

3HQ\LDSDQ� ODKDQ� PHUXSDNDQ� WDKDS� DZDO� \DQJ� SHQWLQJ� GDODP� NHJLDWDQ�
EXGLGD\D�SHUWDQLDQ� PHPEXWXKNDQ�WHQDJD�NHUMD�EHVDU�GDQ ZDNWX�\DQJ�ODPD��VHUWD
HILVLHQVL�WLQJJL��,PSOHPHQ�EXFNHW�ORDGHU PHUXSDNDQ�UDQFDQJDQ 83-$�6UL�5DKD\X�
XQWXN�PHQGXNXQJ�SHQ\LDSDQ�ODKDQ�VHFDUD�HILVLHQ�PHQJJXQDNDQ�WUDNWRU�URGD�HPSDW�
3HQHOLWLDQ� LQL� EHUWXMXDQ XQWXN PHQJHYDOXDVL� NLQHUMD� LPSOHPHQ� VHFDUD� WHUXNXU�
GHQJDQ� PHQHQWXNDQ HIHNWLYLWDV� GDQ� HILVLHQVLQ\D GDODP� SHQ\LDSDQ� ODKDQ� GDQ�
SHQJDQJNXWDQ� GL� ODKDQ� SHUWDQLDQ��0HWRGH� SHQHOLWLDQ�PHOLSXWL� DQDOLVLV� SDUDPHWHU�
WHNQLV�� XML� IXQJVLRQDO SHQJHUXNDQ�� SHQJDQJNXWDQ�� SHPLQGDKDQ PDWHULDO�� GDQ�
HYDOXDVL� NLQHUMD� VHUWD� SHPEHULDQ� VDUDQ� SHUEDLNDQ� GHVDLQ� EHUGDVDUNDQ� SHUIRUPD
DNWXDO��3HQJXMLDQ�GLODNXNDQ�GHQJDQ�PHQJXNXU NDSDVLWDV�PXDW��ZDNWX�RSHUDVLRQDO��
NRQVXPVL� EDKDQ� EDNDU�� GDQ� NDSDVLWDV� ODSDQJ�� VHUWD� DQDOLVLV� NHNXDWDQQ\D GHQJDQ�
VLPXODVL��+DVLO�SHQJXMLDQ PHQXQMXNNDQ�EDKZD�LPSOHPHQ�PDPSX�PHQJDQJNXW�UDWD�
UDWD�������NJ�WDQDK GHQJDQ�ZDNWX������GHWLN SHU�VLNOXV��YROXPH�DNWXDO�������Pñ�
.DSDVLWDV�PXDW�WHRULWLV ����� Pñ�SDGD�WDQDK�OHPEDE�GDQ�������Pñ SDGD�WDQDK�NHULQJ��
.DSDVLWDV� NHUMD�PHQFDSDL� �������� NJ�MDP� GHQJDQ� HILVLHQVL� ODSDQJ� ������� GDQ�
NRQVXPVL� EDKDQ� EDNDU� VHEHVDU� ����� OLWHU DWDX� ������ O�KD� 'HVDLQ� VWUXNWXU�
GLQ\DWDNDQ� DPDQ� GDQ� VWDELO� EHUGDVDUNDQ� KDVLO� VLPXODVL� GDQ� REVHUYDVL� ODSDQJDQ�
3HQJJXQDDQ�LPSOHPHQ LQL�PHPEDQWX�PHPSHUFHSDW�SURVHV�NHUMD�GL�ODSDQJDQ�VHUWD�
PHQLQJNDWNDQ�HILVLHQVL�ZDNWX�GDQ�HIHNWLYLWDV�RSHUDVLRQDO��,PSOLNDVL�SHQHOLWLDQ�LQL�
DGDODK�SRWHQVL�SHQJJXQDDQ�DODW�VHFDUD�OXDV�GDODP�PRGHUQLVDVL�SHUWDQLDQ�GL�ODKDQ�

.DWD�NXQFL� DODW� SHUWDQLDQ� EXFNHW� ORDGHU� HIHNWLYLWDV� ODKDQ�SHUWDQLDQ��SHQ\LDSDQ�
ODKDQ



$%675$&7

9,5*,(�6$/6$%,/$�=$+5$',9$� 3HUIRUPDQFH�(YDOXDWLRQ RI D %XFNHW�
/RDGHU ,PSOHPHQW�ZLWK�)RXU�:KHHO�7UDFWRU IRU�/DQG�3UHSDUDWLRQ��6XSHUYLVHG�E\�
:$:$1�+(50$:$1 DQG�7,1(.(�0$1'$1*�

/DQG� SUHSDUDWLRQ� LV� D� FUXFLDO� LQLWLDO� VWDJH� LQ� DJULFXOWXUDO� FXOWLYDWLRQ��
UHTXLULQJ� ODUJH� ODERU� DQG� ORQJ� WLPH�� DQG� KLJK� HIILFLHQF\� 7KH� EXFNHW� ORDGHU�
LPSOHPHQW�GHYHORSHG�E\�83-$�6UL�5DKD\X�ZDV�GHVLJQHG�WR�VXSSRUW�PRUH�HIILFLHQW�
ODQG� SUHSDUDWLRQ� ZKHQ� RSHUDWHG� ZLWK� D� IRXU�ZKHHO� WUDFWRU�� 7KLV� VWXG\� DLPV� WR�
HYDOXDWH�WKH�LPSOHPHQW¶V�SHUIRUPDQFH�TXDQWLWDWLYHO\�E\�PHDVXULQJ�LWV�HIIHFWLYHQHVV�
DQG�HIILFLHQF\� LQ�SHUIRUPLQJ�VRLO�KDQGOLQJ�DQG�PDWHULDO� WUDQVSRUW�RQ�DJULFXOWXUDO�
ODQG�� 7KH� UHVHDUFK� PHWKRGV� LQFOXGHG� WHFKQLFDO� SDUDPHWHU� DQDO\VLV�� IXQFWLRQDO�
WHVWLQJ�RI�GLJJLQJ��WUDQVSRUWLQJ��DQG�GXPSLQJ�PDWHULDO��SHUIRUPDQFH�HYDOXDWLRQ��DQG�
VWUXFWXUDO� LPSURYHPHQW� UHFRPPHQGDWLRQV� EDVHG� RQ� ILHOG� SHUIRUPDQFH�� 7HVWV�
PHDVXUHG�ORDGLQJ�FDSDFLW\��RSHUDWLRQ�WLPH��IXHO�FRQVXPSWLRQ��ILHOG�FDSDFLW\��DQG�
VWUXFWXUDO�VWUHQJWK�WKURXJK�VLPXODWLRQ��7KH�LPSOHPHQW�ZDV�FDSDEOH�RI�WUDQVSRUWLQJ�
DQ�DYHUDJH�RI�������NJ�RI�VRLO�SHU������VHFRQG�F\FOH��ZLWK�DQ�DFWXDO�EXFNHW�YROXPH�
RI�������Pñ��7KHRUHWLFDO�EXFNHW�FDSDFLWLHV�UHDFKHG�������Pñ�LQ�PRLVW�VRLO�DQG�������
Pñ�LQ�GU\�FRQGLWLRQV��7KH�LPSOHPHQW�DFKLHYHG�D�ZRUN�UDWH�RI��������� NJ�KRXU�ZLWK�
D�ILHOG�HIILFLHQF\�RI��������DQG�IXHO�FRQVXPSWLRQ�RI�������OLWHUV�RU�������O�KD��7KH�
VWUXFWXUH�ZDV�FRQILUPHG�VDIH�DQG�VWDEOH�EDVHG�RQ�VLPXODWLRQ�DQG�ILHOG�REVHUYDWLRQV��
7KLV�LPSOHPHQW�FRQWULEXWHV�WR�IDVWHU�ILHOG�RSHUDWLRQV�DQG�LPSURYHG�WLPH�HIILFLHQF\�
DQG�RSHUDWLRQDO�HIIHFWLYHQHVV��7KH�ILQGLQJV�LQGLFDWH�LWV�SRWHQWLDO�IRU�EURDGHU�XVH�LQ�
DJULFXOWXUDO�PHFKDQL]DWLRQ�

.H\ZRUGV�� DJULFXOWXUDO� LPSOHPHQW� EXFNHW� ORDGHU� HIIHFWLYHQHVV� IDUPODQG� ODQG�
SUHSDUDWLRQ



��+DN�&LSWD�PLOLN�,3%��WDKXQ�����
+DN�&LSWD�GLOLQGXQJL�8QGDQJ�8QGDQJ

'LODUDQJ� PHQJXWLS� VHEDJLDQ� DWDX� VHOXUXK� NDU\D� WXOLV� LQL� WDQSD�
PHQFDQWXPNDQ� DWDX� PHQ\HEXWNDQ� VXPEHUQ\D�� 3HQJXWLSDQ� KDQ\D� XQWXN�
NHSHQWLQJDQ�SHQGLGLNDQ��SHQHOLWLDQ��SHQXOLVDQ�NDU\D�LOPLDK��SHQ\XVXQDQ�ODSRUDQ��
SHQXOLVDQ� NULWLN�� DWDX� WLQMDXDQ� VXDWX� PDVDODK�� GDQ� SHQJXWLSDQ� WHUVHEXW� WLGDN�
PHUXJLNDQ�NHSHQWLQJDQ�,3%�

'LODUDQJ�PHQJXPXPNDQ�GDQ�PHPSHUEDQ\DN�VHEDJLDQ�DWDX�VHOXUXK�NDU\D�
WXOLV�LQL�GDODP�EHQWXN�DSD�SXQ�WDQSD�L]LQ�,3%�



6NULSVL
VHEDJDL�VDODK�VDWX�V\DUDW�XQWXN�PHPSHUROHK�JHODU

6DUMDQD SDGD
3URJUDP�6WXGL 7HNQLN�3HUWDQLDQ GDQ�%LRVLVWHP
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7LP�3HQJXML�SDGD�8MLDQ�6NULSVL��
���'U��,U��*DWRW�3UDPXKDGL��0�6L



-XGXO 6NULSVL � (YDOXDVL�.LQHUMD�,PSOHPHQ %XFNHW�/RDGHU GHQJDQ�7UDNWRU�5RGD�
(PSDW�XQWXN�3HQ\LDSDQ�/DKDQ

1DPD � 9LUJLH�6DOVDELOD�=DKUDGLYD
1,0 � )����������

'LVHWXMXL�ROHK

3HPELPELQJ���
'U��,U��:DZDQ�+HUPDZDQ��0�6�
1,3� ������������������

BBBBBBBBBBBBBBBBBB

3HPELPELQJ���
3URI��'U��,U��7LQHNH�0DQGDQJ��0�6�
1,3�������������������� BBBBBBBBBBBBBBBBBB

'LNHWDKXL�ROHK

.HWXD�'HSDUWHPHQ�
7HNQLN�0HVLQ�GDQ�%LRVLVWHP�
'U��,U��(G\�+DUWXOLVWL\RVR��0�6F�$JU�
1,3��������������������

BBBBBBBBBBBBBBBBBB

7DQJJDO�8MLDQ�
��-XOL�����

7DQJJDO�/XOXV�



35$.$7$

3XML�GDQ�V\XNXU�SHQXOLV�SDQMDWNDQ�NHSDGD�$OODK�VXEKDQDDKX�ZD�WD¶DOD�DWDV�
VHJDOD� NDUXQLD�1\D� VHKLQJJD� SHQ\XVXQDQ� VNULSVL� EHUMXGXO� ³(YDOXDVL .LQHUMD�
,PSOHPHQ %XFNHW�/RDGHU GHQJDQ�7UDNWRU�5RGD�(PSDW�XQWXN�3HQ\LDSDQ�/DKDQ´�LQL�
EHUKDVLO� GLVHOHVDLNDQ GHQJDQ� EDLN�� 3HQHOLWLDQ GLODNVDQDNDQ� VHMDN� EXODQ )HEUXDUL
���� VDPSDL GHQJDQ EXODQ�0DUHW������

3DGD�NHVHPSDWDQ�LQL�SXOD��SHQXOLV�PHQJXFDSNDQ�WHULPD�NDVLK�DWDV�EDQWXDQ��
ELPELQJDQ��VHUWD�PRWLYDVL�NHSDGD�

�� 'U��,U��:DZDQ�+HUPDZDQ��0�6� GDQ�3URI��,U��7LQHNH�0DQGDQJ� 0�6��VHODNX�
GRVHQ SHPELPELQJ� VNULSVL� \DQJ� WHODK� PHPELPELQJ� GDQ� PHPEHULNDQ�
DUDKDQ� NHSDGD� SHQXOLV� VHKLQJJD� SHQHOLWLDQ� GDQ� SHQ\XVXQDQ� WXJDV� DNKLU
GDSDW�WHUVHOHVDLNDQ�GHQJDQ�EDLN�

�� 'U��,U��*DWRW�3UDPXKDGL��0�6L� VHODNX�GRVHQ�SHQJXML VHNDOLJXV�GRVHQ�ZDOL
\DQJ� WHODK� PHPEHULNDQ� VDUDQ� GDQ�PDVXNDQ� EHUKDUJD� GDODP� SHQ\XVXQDQ�
WXJDV�DNKLU�LQL�

�� ,EX�.DQLD�$PHOLD�6DILWUL� 6�7��0�7� VHODNX�PRGHUDWRU�\DQJ�WHODK�PHPEDQWX�
GDODP�SURVHV�VLGDQJ�DNKLU GDQ�PHPEHULNDQ�PDVXNDQ�\DQJ�PHOHQJNDSL

�� %DSDN� <D]LG� %X]WRPL� VHODNX� NHWXD� *DSRNWDQ� GDQ� 83-$� 6UL� 5DKD\X�
EHVHUWD�VWDI \DQJ�WHODK�EDQ\DN�PHPEDQWX�VHODPD SURVHV SHQHOLWLDQ��PXODL�
GDUL�SHQJDPELODQ�GDWD��SHUL]LQDQ�SHQJJXQDDQ�LPSOHPHQ�FLSWDDQ\D��KLQJJD�
L]LQ�SHQJJXQDDQ ODKDQ SHUWDQLDQ�

�� ,EX� ,QGUL�:� ,QGUDVZDUL� 6�3� VHODNX� RUDQJ� WXD� SHQXOLV�� VHUWD� SDUD� NDNDN
WHUFLQWD� )DWLK�1DXIDO� 6�.RP��/XFN\VWUL�$QDQGD� 6�$N���0�0�� GDQ )LNUD�
5LIDW 6�+���VHUWD�VHOXUXK NHOXDUJD�\DQJ�VHODOX�PHPEHULNDQ�GRD��PRWLYDVL��
NDVLK�VD\DQJ�GDQ�VHPDQJDW�EDJL�SHQXOLV�VHUWD�SHQJRUEDQDQ \DQJ�OXDU�ELDVD�
VHODPD�LQL��

�� 7HPDQ�WHPDQ� 'HSDUWHPHQ� 7HNQLN� 0HVLQ� GDQ� %LRVLVWHP� $QJNDWDQ� ���
�5HVRQDQFH��\DQJ�VHODOX�PHPEHULNDQ�GXNXQJDQ��VDUDQ�GDQ�VHPDQJDW�GDODP�
SHQ\XVXQDQ�WXJDV�DNKLU�LQL��

�� 7HPDQ�WHPDQ�PDJDQJ�06,%�%336'03 :LGDVDUL�GDQ�WHPDQ�WHPDQ ..1�
\DQJ� WXUXW�PHPEHULNDQ� VHPDQJDW�GDQ�GXNXQJDQ� VHODPD�SURVHV�SHQXOLVDQ�
VNULSVL�LQL�

3HQXOLV�EHUKDUDS�VNULSVL LQL�EHUPDQIDDW�EDJL�SLKDN�\DQJ�PHPEXWXKNDQ�GDQ�
EDJL�NHPDMXDQ�LOPX�SHQJHWDKXDQ��3HQXOLV�VDGDU�EDKZD�NDU\D�LQL�PDVLK�MDXK�GDUL�
NDWD� VHPSXUQD�� 2OHK� NDUHQD� LWX�� SHQXOLV� EHUKDUDS� DNDQ� DGDQ\D� NULWLN� GDQ� VDUDQ�
PHPEDQJXQ�XQWXN�PHQ\HPSXUQDNDQ�SHQHOLWLDQ�LQL�

%RJRU��$JXVWXV ����

9LUJLH�6DOVDELOD�=DKUDGLYD
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'$)7$5�7$%(/

� 6SHVLILNDVL�LPSOHPHQ�EXFNHW�ORDGHU �
� :DNWX�RSHUDVLRQDO�VDDW�XML�NLQHUMD ��
� 'DWD�%RERW�PXDW�GDQ�YROXPH�DNWXDO�EXFNHW ��
� 'DWD�NDSDVLWDV�NHUMD ��
� 'DWD�NHFHSDWDQ�PDMX ��
� +DVLO�SHQJDPDWDQ�NDSDVLWDV�ODSDQJ ��
� +DVLO�SHUKLWXQJDQ�VOLS�URGD ��

'$)7$5�*$0%$5

� %XFNHW�ORDGHU �
� 'LDJUDP�DOLU�WDKDSDQ�SHQHOLWLDQ �
� 'LPHQVL�LPSOHPHQ EXFNHW�ORDGHU �
� 6WUXNWXUDO�LPSOHPHQ�EXFNHW�ORDGHU ��
� .HUDQJND�LPSOHPHQ ��
� %XFNHW ��
� *LJL�SDGD�EXFNHW ��
� /HQJDQ�EXFNHW ��
� 7UHH�SRLQW KLWFK ��
�� 3ROD�NHUMD�GDQ�OLQWDVDQ ��
�� :DNWX�RSHUDVLRQDO ��
�� 7DKDSDQ�DQDOLVLV�NHWDKDQDQ ��
�� .HWLQJJLDQ�SHQJDQJNDWDQ�EXFNHW ��
�� 3URVHV�SHQJHUXNDQ�WDQDK ��
�� �D��.HGDODPDQ�GDQ��E��/HEDU�WDQDK�WHUNHUXN ��
�� +DVLO�SHQJHUXNDQ�WDQDK ��
�� .RQGLVL�SHUPXNDDQ�WDQDK�VHEHOXP�GDQ�VHVXGDK�SHQJHUXNDQ ��
�� 3URVHV�SHQXDQJDQ�WDQDK ��
�� +DVLO�WDQDK�\DQJ�GLEXDQJ ��
�� 3HPEHUVLKDQ�ODKDQ�GHQJDQ�SHQJHUXNDQ�GL�VDZDK ��
�� +DVLO�VLPXODVL�VWUHVV�EHEDQ�YHUWLNDO ��
�� +DVLO�VLPXODVL�VWUDLQ�EHEDQ�YHUWLNDO ��
�� +DVLO�VLPXODVL�GLVSODFHPHQW�EHEDQ�YHUWLNDO ��
�� +DVLO�VLPXODVL�IDFWRU�RI�VDIHW\�EHEDQ�YHUWLNDO ��
�� +DVLO�VLPXODVL��D��VWUHVV GDQ��E��VWUDLQ�EHEDQ�KRUL]RQWDO ��
�� +DVLO�VLPXODVL�GLVSODFHPHQW EHEDQ�KRUL]RQWDO ��
�� 9LVXDOLVDVL�EXFNHW EHULVL�JXQGXNDQ ��
�� %XFNHW EHULVL�WDQDK ��
�� 7DQDK�\DQJ�PHQHPSHO�GL�EXFNHW ��
�� 'HWDLO�JLJL�SDGD�EXFNHW ��
�� 7DQDK�\DQJ�PHQXPSXN�GL�DQWDUD�JLJL ��
�� /HQJDQ�LPSOHPHQ ��
�� 7XDV�SHQXDQJ�SDGD�OHQJDQ ��



�� 3HOHSDVDQ�KRRN SHQJXQFL�OHQJDQ�GHQJDQ�EXFNHW ��
�� &HQWHU�RI�JUDYLW\ ��

'$)7$5�/$03,5$1

� 3HUKLWXQJDQ�YROXPH�DNWXDO�GDQ�WHRULWLV�EXFNHW��VHUWD�NDSDVLWDV�PXDW ��
� +DVLO�SHQJXNXUDQ�GDQ�SHUKLWXQJDQ�NDGDU�DLU�GDQ�EXON�GHQVLW\ WDQDK ��
� 'DWD�MHQLV�GDQ�WHNVWXU�WDQDK ��
� 3HUKLWXQJDQ�NDSDVLWDV�ODSDQJ�WHRULWLV��DNWXDO��HILVLHQVL��GDQ�VOLS�URGD ��
� .RQVXPVL�EDKDQ�EDNDU ��
� 7DEHO�IDNWRU�NRUHNVL��ILOO�IDFWRU� ��
� *DPEDU�WHNQLN��'�LPSOHPHQ�EXFNHW�ORDGHU ��
� +DVLO�VLPXODVL�)($�EHEDQ�YHUWLNDO�GDQ�KRUL]RQWDO ��
� 6SHVLILNDVL�7UDNWRU�<DQPDU�()���7 ��
�� 'RNXPHQWDVL�SHQHOLWLDQ ��


