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'HQJDQ�UDVD�V\XNXU�\DQJ�WLDGD�WHUKLQJJD�NHSDGD�$OODK�6:7��

6DQJ� 3HQFLSWD� DODP� VHPHVWD�� \DQJ� GHQJDQ� NHKHQGDN�1\D� WHODK�

PHPEHULNDQ� DQXJHUDK� NHFHUGDVDQ� GDQ� NHWDMDPDQ� EHUSLNLU��

NHNXDWDQ�VHUWD�NHWDEDKDQ�LPDQ��VHUWD�NHVHPSDWDQ�EHUKDUJD�EHUXSD�

ZDNWX�\DQJ�OXDV��\DQJ�PHPXQJNLQNDQ�NDPL�XQWXN�PHUDPSXQJNDQ�

SHQ\XVXQDQ� EXNX� LQL�� %XNX� LQL�� \DQJ� WHUVWUXNWXU� GHQJDQ� UDSL��

VLVWHPDWLV��GDQ�DOXU�SHPLNLUDQ�\DQJ�ORJLV��EHUKDVLO�NDPL�VHOHVDLNDQ�

WDQSD�PHQJDODPL�NHQGDOD�\DQJ�VLJQLILNDQ� 

6KDODZDW� EHVHUWD� VDODP� VHPRJD� WHUFXUDK� NHSDGD� EDJLQGD��

1DEL�0XKDPPDG� 6$:�� NHOXDUJDQ\D�� SDUD� VDKDEDW�� GDQ� VHOXUXK�

XPDWQ\D��VHEDJDL�EHQWXN�SHQJKRUPDWDQ�GDQ�GRD�DJDU�NHEHUNDKDQ�

VHODOX�PHQ\HUWDL�NLWD�VHPXD� 

,QL�DGDODK�XSD\D�NDPL�XQWXN�PHQ\XPEDQJNDQ�VHVXDWX�\DQJ�

EHUDUWL� SDGD� GXQLD� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL�� NKXVXVQ\D�

\DQJ�EHUNDLWDQ�GHQJDQ�VLVWHP�(QWHUSULVH�5HVRXUFH�3ODQQLQJ��(53���

%XNX� LQL� WHUGLUL�GDUL� ���EDE�\DQJ�PHQGDODP��PHQFDNXS�EHUEDJDL�

DVSHN�PXODL�GDUL�NRPSRQHQ��DUVLWHNWXU�VLVWHP��EHUEDJDL� WHNQRORJL�

WHUEDUX�� DSOLNDVL� SUDNWLV�� LPSOHPHQWDVL� VWUDWHJLV�� KLQJJD� DQDOLVLV�

ILQDQVLDO�\DQJ�VHPXDQ\D�WHULQWHJUDVL�GDODP�NRQWHNV�(53� 

.DPL� MXJD� LQJLQ� PHQ\DPSDLNDQ� WHULPD� NDVLK� \DQJ� WDN�

WHUKLQJJD�NHSDGD�VHPXD�SLKDN�\DQJ�WHODK�PHQGXNXQJ��EDLN�VHFDUD�

PDWHULDO�PDXSXQ�VSLULWXDO��'XNXQJDQ�SDUD�SHPEDFD�\DQJ�EXGLPDQ�

WHODK� PHPEXDW� EXNX� LQL� WLGDN� KDQ\D� WHUZXMXG�� WHWDSL� MXJD�

EHUVWDQGDU� WLQJJL�� VHKLQJJD� OD\DN� GLMDGLNDQ� VHEDJDL� OLWHUDWXU�

SHQWLQJ�GDODP�SHQJDMDUDQ�DNDGHPLV��SHQJDPELODQ�NHELMDNDQ��GDQ�

MXJD�DSOLNDVL�SUDNWLV�GL�EHUEDJDL�VHNWRU� 

6HEDJDL� PDQXVLD� \DQJ� VHQDQWLDVD� EHODMDU� GDUL� NHVDODKDQ��

NDPL��WLP�SHQXOLV��GHQJDQ�UHQGDK�KDWL�PRKRQ��PDVXNDQ�GDQ�VDUDQ�

\DQJ�NRQVWUXNWLI�GDUL�SDUD�SHPEDFD�\DQJ�EXGLPDQ��+DUDSDQ�NDPL��

PDVXNDQ� WHUVHEXW� GDSDW� PHQMDGL� EHNDO� NDPL� XQWXN�

PHQ\HPSXUQDNDQ�NDU\D�LQL�GL�PDVD�\DQJ�DNDQ�GDWDQJ� 
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$NKLU�NDWD�� VHPRJD�EXNX� LQL�PHPEDZD�PDQIDDW�\DQJ�OXDV��

PHQMDGL� SHQHUDQJ�GDODP� NHJHODSDQ�� GDQ�SHQJKXEXQJ� LOPX�\DQJ�

EHUPDQIDDW�EDJL�EDQ\DN�RUDQJ��$DPLLQ�<5$�  
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Sistem informasi manufaktur yang berkembang saat ini 

mencakup Enterprise Resource Planning (ERP). ERP merupakan 

sebuah sistem yang mendukung proses bisnis dengan menyediakan 

informasi secara real-time yang terintegrasi antar divisi-divisi 

fungsional perusahaan (Katuu, 2020b). Dengan adanya ERP, 

perusahaan dapat memanipulasi data atau informasi dalam jumlah 

yang besar untuk diolah dan ditampilkan sesuai dengan yang 

diinginkan. 

Dalam lingkungan bisnis yang terus berubah, organisasi 

dituntut untuk tetap waspada terhadap peluang dan tantangan di 

lingkungan eksternal dan internalnya agar dapat mempertahankan 

daya saing dan pertumbuhannya (Sutrisno et al., 2019). Untuk 

mencapai tujuan tersebut, organisasi perlu mencapai keunggulan, 

khususnya dengan mempelopori inovasi. Meskipun peningkatan 

kinerja adalah tujuan akhir, strategi untuk mencapainya masih 

memerlukan penyelidikan lebih lanjut. 

ERP memainkan peran penting dalam membantu organisasi 

mencapai keunggulan dan meningkatkan kinerja. Penentu utama 

keberhasilan organisasi, kinerja, dan keunggulan kompetitif adalah 

teknologi informasi (Al-Dhaafri et al., 2016). Dalam dua dekade 

terakhir, ERP telah diidentifikasi sebagai salah satu inovasi 

teknologi paling signifikan (Al-Dhaafri et al., 2016). Kaaria dan 

Njuguna (2019) menggambarkan ERP bukan hanya sebagai instalasi 

perangkat lunak, melainkan sebagai sistem yang mampu 

mengintegrasikan beberapa modul serta mengelola seluruh 

organisasi secara efektif. 

Namun, meskipun potensinya yang besar, temuan mengenai 

kinerja ERP masih bervariasi dan memerlukan penelitian lebih 

lanjut. Beberapa penelitian menunjukkan bahwa implementasi ERP 

dapat membawa manfaat signifikan dalam efisiensi dan efektivitas 

operasional, sementara yang lain mengindikasikan bahwa manfaat 

tersebut mungkin tidak selalu terwujud dalam semua konteks. Oleh 

karena itu, perlu adanya analisis lebih mendalam mengenai faktor-
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faktor yang mempengaruhi keberhasilan implementasi ERP serta 

dampaknya terhadap kinerja organisasi. 

Dalam dunia bisnis yang dinamis, teknologi informasi telah 

menjadi salah satu faktor kunci dalam mencapai keunggulan 

kompetitif. Sistem ERP, sebagai salah satu bentuk inovasi teknologi, 

memiliki kemampuan untuk mengintegrasikan berbagai fungsi 

bisnis seperti produksi, keuangan, sumber daya manusia, dan 

rantai pasokan ke dalam satu sistem terpadu. Hal ini 

memungkinkan perusahaan untuk memiliki visibilitas yang lebih 

baik terhadap operasional mereka dan membuat keputusan yang 

lebih informasi. 

Katuu (2020b) menjelaskan bahwa ERP tidak hanya 

menyediakan informasi secara real-time tetapi juga memungkinkan 

perusahaan untuk memanipulasi data dalam skala besar. Dengan 

kemampuan ini, perusahaan dapat merespons perubahan pasar 

dengan lebih cepat dan efektif. Selain itu, ERP membantu dalam 

mengurangi silo informasi antar departemen, sehingga 

meningkatkan kolaborasi dan koordinasi dalam perusahaan. 

Namun, penerapan ERP bukan tanpa tantangan. Proses 

implementasi yang kompleks dan mahal, serta kebutuhan akan 

perubahan budaya organisasi, sering kali menjadi hambatan. Selain 

itu, tidak semua perusahaan dapat langsung merasakan manfaat 

dari ERP, terutama jika implementasinya tidak dilakukan dengan 

baik atau jika tidak ada dukungan yang memadai dari manajemen 

puncak. 

Tujuan utama dari penerapan ERP adalah untuk 

meningkatkan efisiensi dan efektivitas operasional perusahaan. 

Dengan integrasi yang lebih baik antar departemen, ERP membantu 

dalam mengurangi redundansi proses dan data, mempercepat 

aliran informasi, dan meningkatkan akurasi data. Hal ini, pada 

gilirannya, dapat membantu perusahaan dalam mencapai 

penghematan biaya dan meningkatkan produktivitas. 

Manfaat lain dari ERP termasuk peningkatan visibilitas dan 

transparansi dalam operasional perusahaan. Dengan data yang 

tersedia secara real-time, manajemen dapat memonitor kinerja 

secara terus-menerus dan mengambil tindakan korektif jika 
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diperlukan. Selain itu, ERP juga membantu dalam memenuhi 

persyaratan regulasi dan pelaporan dengan menyediakan laporan 

yang akurat dan tepat waktu. 

Sistem ERP telah menjadi elemen kunci dalam strategi 

teknologi informasi perusahaan untuk mencapai keunggulan 

kompetitif. Meskipun memiliki potensi besar, keberhasilan 

implementasi ERP memerlukan perhatian khusus terhadap 

berbagai faktor, termasuk kesiapan organisasi, dukungan 

manajemen, dan pemilihan sistem yang tepat. Penelitian lebih lanjut 

diperlukan untuk memahami secara lebih mendalam bagaimana 

ERP dapat dioptimalkan untuk meningkatkan kinerja organisasi 

dan memberikan manfaat yang diharapkan. Dengan pendekatan 

yang tepat, ERP dapat menjadi alat yang sangat efektif dalam 

mendukung pertumbuhan dan kesuksesan jangka panjang 

perusahaan. 
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3URVHV� LQGXVWUL� KDUXV� GLSDQGDQJ� VXDWX� SHUEDLNDQ� DWDX�

SHQLQJNDWDQ�WHUXV�PHQHUXV��FRQWLQXRXV�LPSURYHPHQW���\DQJ�GLPXODL�

GDUL�VHGHUHW�VLNOXV�VHMDN�DGDQ\D�LGH�LGH�XQWXN�PHQJKDVLONDQ�VXDWX�

SURGXN��SHQJHPEDQJDQ�SURGXN��SURVHV�SURGXNVL��VDPSDL�GLVWULEXVL�

NHSDGD� NRQVXPHQ�� EHUGDVDUNDQ� LQIRUPDVL� VHEDJDL� XPSDQ�EDOLN�

\DQJ�GLNXPSXONDQ�GDUL� SHQJJXQD�SURGXN� �SHODQJJDQ�� LWX��PDND�

GDSDW�GLNHPEDQJNDQ�LGH�LGH�XQWXN�PHQFLSWDNDQ�SURGXN�EDUX�DWDX�

PHPSHUEDLNL� SURGXN� ODPD� EHVHUWD� SURVHV� SURGXNVL� \DQJ� DGD�

VHNDUDQJ��0DUQHZLFN�	�/DEXVFKDJQH�������� 

6LVWHP�LQIRUPDVL�PDQXIDNWXULQJ�\DQJ�EHUNHPEDQJ�VHNDUDQJ�

LQL� DGDODK� (QWHUSULVH� 5HVRXUFH� 3ODQQLQJ� �(53��� 6LVWHP� (53�

PHUXSDNDQ�VHEXDK�VLVWHP�\DQJ�PHQGXNXQJ�SURVHV�ELVQLV�GHQJDQ�

PHQ\HGLDNDQ� LQIRUPDVL� VHFDUD� UHDOWLPH� \DQJ� WHULQWHUJUDVL� DQWDU�

GLYLVL�GLYLVL�IXQJVLRQDO�3HUXVDKDDQ��.DWXX������E���'HQJDQ�DGDQ\D�

(53�� SHUXVDKDDQ�GDSDW�PHPDQLSXODVL�GDWD� DWDX� LQIRUPDVL� GDODP�

MXPODK� \DQJ� EHVDU� XQWXN� GLRODK� GDQ� GLWDPSLONDQ� VHVXDL� GHQJDQ�

\DQJ�GLLQJLQNDQ� 

'DODP� OLQJNXQJDQ� ELVQLV� \DQJ� WHUXV� EHUXEDK� VDDW� LQL��

RUJDQLVDVL� GLWXQWXW� XQWXN� WHWDS� ZDVSDGD� WHUKDGDS� SHOXDQJ� GDQ�

WDQWDQJDQ�GL�OLQJNXQJDQ�HNVWHUQDO�GDQ�LQWHUQDOQ\D�VHKLQJJD�GDSDW�

PHPSHUWDKDQNDQ�GD\D�VDLQJ�GDQ�SHUWXPEXKDQQ\D��6XWULVQR�HW�DO���

�������8QWXN�PHQFDSDL�WXMXDQ�WHUVHEXW��RUJDQLVDVL�SHUOX�PHQFDSDL�

NHXQJJXODQ� NKXVXVQ\D� GHQJDQ� PHPSHORSRUL� LQRYDVL�� 0HVNLSXQ�

SHQLQJNDWDQ� NLQHUMD� DGDODK� WXMXDQ� DNKLU�� VWUDWHJL� XQWXN�

PHQFDSDLQ\D�PDVLK�PHPHUOXNDQ�SHQ\HOLGLNDQ�OHELK�ODQMXW�� 

6,67(0�,1)250$6,�

0$18)$.785,1* 
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3HQJHWDKXDQ� WHQWDQJ� (QWHUSULVH� 5HVRXUFH� 3ODQQLQJ� �(53��

SHQWLQJ�GDODP�ELVQLV�PRGHUQ�NDUHQD�LQL�DGDODK�VLVWHP�\DQJ�GDSDW�

PHPEDQWX� SHUXVDKDDQ� PHQJRWRPDWLVDVL� GDQ� PHQJLQWHJUDVLNDQ�

SURVHV�ELVQLV�PHUHND� VHFDUD� HILVLHQ� �*XSWD�	�.RKOL�� �������'DODP�

GXQLD� ELVQLV� \DQJ� VHPDNLQ� NRPSOHNV� GDQ� WHUKXEXQJ�� (53�

PHPEHULNDQ� FDUD� \DQJ� WHURUJDQLVLU� GDQ� WHUVWUXNWXU� XQWXN�

PHQJHOROD�VHPXD�DVSHN�SHQWLQJ�GDUL�RSHUDVL�SHUXVDKDDQ� 

6DODK�VDWX�DODVDQ�PHQJDSD�(53�SHQWLQJ�GDODP�ELVQLV�PRGHUQ�

DGDODK� NDUHQD� NHWHUJDQWXQJDQ� SHUXVDKDDQ� SDGD� WHNQRORJL� GDQ�

VLVWHP�LQIRUPDVL��(53�PHPEDQWX�SHUXVDKDDQ�PHQJHOROD�LQIRUPDVL�

ELVQLV�PHUHND�VHFDUD�HIHNWLI�� WHUPDVXN�GDWD�SHODQJJDQ�� LQYHQWDULV��

NHXDQJDQ�� GDQ� VXPEHU� GD\D� PDQXVLD� �5REHUW� -DFREV� 	� ´7HGµ�

:HVWRQ�� �������'HQJDQ�(53�� SHUXVDKDDQ�GDSDW�PHQJLQWHJUDVLNDQ�

GDQ�PHQJHOROD� VHPXD� GDWD� LQL� GDODP� VDWX� VLVWHP� \DQJ� WHUSXVDW��

PHQ\HGLDNDQ�YLVLELOLWDV�GDQ�DNVHV�\DQJ�PXGDK�NH�LQIRUPDVL�\DQJ�

GLSHUOXNDQ��$GGR�7HQNRUDQJ�	�+HOR��������6XVHQR�������� 

(53�MXJD�PHPEDQWX�PHQJRSWLPDONDQ�SURVHV�ELVQLV�GHQJDQ�

PHQJXUDQJL� GXSOLNDVL� GDWD�� PHQJKLODQJNDQ� WXJDV� PDQXDO� \DQJ�

EHUXODQJ�� GDQ� PHQJRWRPDWLVDVL� DOXU� NHUMD�� 'HQJDQ� GHPLNLDQ��

SHUXVDKDDQ� GDSDW� PHQJKHPDW� ZDNWX� GDQ� VXPEHU� GD\D� \DQJ�

EHUKDUJD��PHPXQJNLQNDQ�VWDI�XQWXN�IRNXV�SDGD�WXJDV�WXJDV�\DQJ�

OHELK� VWUDWHJLV� GDQ� PHOLEDWNDQ� GLUL� GDODP� DNWLYLWDV� \DQJ�

PHQLQJNDWNDQ�QLODL� 

0DQIDDW� ODLQ� GDUL� (53� GDODP� ELVQLV� PRGHUQ� DGDODK�

SHQJDPELODQ�NHSXWXVDQ�\DQJ� OHELK�EDLN�GDQ� OHELK� FHSDW��'HQJDQ�

DNVHV� NH� LQIRUPDVL� UHDO�WLPH� \DQJ� DNXUDW�� SHUXVDKDDQ� GDSDW�

3(1*$17$5�(17(535,6(�
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,QWHJUDVL� ELVQLV� DGDODK� SURVHV� PHQJJDEXQJNDQ� EHUEDJDL�

VLVWHP��IXQJVL��GDQ�GHSDUWHPHQ�GL�GDODP�SHUXVDKDDQ�DJDU�EHNHUMD�

EHUVDPD� XQWXN� PHQFDSDL� WXMXDQ� ELVQLV� VHFDUD� HIHNWLI�� ,QWHJUDVL�

ELVQLV� EHUWXMXDQ� XQWXN�PHQLQJNDWNDQ� NRODERUDVL� DQWDUD� EHUEDJDL�

EDJLDQ� RUJDQLVDVL��PHQJXUDQJL� VLOR� LQIRUPDVL�� GDQ�PHQLQJNDWNDQ�

YLVLELOLWDV�GDQ�DNVHVLELOLWDV�GDWD�\DQJ�UHOHYDQ� �3UDKHQGUDWQR�HW�DO���

������VXVHQR�	�0XNKOLV�������� 

%HEHUDSD�SRLQ�SHQWLQJ�GDODP�LQWHJUDVL�ELVQLV�DGDODK� 

� ,QWHJUDVL�V\VWHP 

0HQJLQWHJUDVLNDQ� VLVWHP� GDQ� DSOLNDVL� \DQJ� GLJXQDNDQ�

ROHK� EHUEDJDL� GHSDUWHPHQ� GL� SHUXVDKDDQ�� 0LVDOQ\D��

PHQJKXEXQJNDQ� VLVWHP� SHQMXDODQ� GHQJDQ� VLVWHP� SHUVHGLDDQ�

XQWXN� PHQJRSWLPDONDQ� SURVHV� SHQJDGDDQ� EHUGDVDUNDQ�

SHUPLQWDDQ�SHODQJJDQ� 

� ,QWHJUDVL�GDWD 

0HQJJDEXQJNDQ� GDWD� GDUL� EHUEDJDL� VXPEHU� DJDU� GDSDW�

GLJXQDNDQ� VHFDUD� EHUVDPD�VDPD� GDQ� PHQJKDVLONDQ� LQIRUPDVL�

\DQJ� WHUSDGX��0LVDOQ\D��PHQJJDEXQJNDQ�GDWD�SHODQJJDQ�GDUL�

EHUEDJDL� GHSDUWHPHQ� �SHQMXDODQ�� SHPDVDUDQ�� OD\DQDQ�

SHODQJJDQ��XQWXN�PHPDKDPL�GHQJDQ�OHELK�EDLN�NHEXWXKDQ�GDQ�

SUHIHUHQVL�SHODQJJDQ� 

� ,QWHJUDVL�SURVHV 

0HQ\DWXNDQ� SURVHV� ELVQLV� \DQJ� WHUSLVDK� XQWXN�

PHQFLSWDNDQ� DOXU� NHUMD� \DQJ� OHELK� WHUVWUXNWXU� GDQ� HILVLHQ��

0LVDOQ\D�� PHQJLQWHJUDVLNDQ� SURVHV� SHQMXDODQ� GHQJDQ� SURVHV�

.216(3�'$6$5�
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6DDW� LQL��PXODL�EDQ\DN�SHUXVDKDDQ�\DQJ�EHULQYHVWDVL�GDODP�

WHNQRORJL�FDQJJLK�XQWXN�PHQLQJNDWNDQ�HILVLHQVL�GDQ�SURGXNWLYLWDV�

ELVQLVQ\D�� 6DODK� VDWXQ\D� SDGD� VLVWHP�(QWHUSULVH� 5HVRXUFH� 3ODQQLQJ�

�(53���6LVWHP�(53�DGDODK�VHEXDK�LQWHJUDVL�GDUL�EHUEDJDL�NRPSRQHQ�

VLVWHP� LQIRUPDVL� \DQJ� GLUDQFDQJ� XQWXN� PHQJRWRPDWLVDVL��

PHQJLQWHJUDVLNDQ�� GDQ� PHQJRSWLPDONDQ� EHUEDJDL� SURVHV� ELVQLV�

OLQWDV�GHSDUWHPHQ�GDODP�SHUXVDKDDQ��6FDOHRFHDQ��������� 

.RPSRQHQ� (53� LQL� PHOLSXWL� KDUGZDUH�� VRIWZDUH�� SURFHVV��

GDWDEDVH� VHUWD� PHOLEDWNDQ� EHUEDJDL� SLKDN� GDODP� SHUXVDKDDQ��

0HODOXL� NHUMD� VDPD� VHOXUXK� NRPSRQHQ� VLVWHP� LQIRUPDVL� LQL��

RSHUDVLRQDO� SHUXVDKDDQ� GDSDW� WHUNRRUGLQDVL� GHQJDQ� OHELK� EDLN��

3DGD�DUWLNHO�NDOL�LQL��NLWD�DNDQ�PHQJHNVSORUDVL�OHELK�ODQMXW�PHQJHQDL�

NRPSRQHQ�NRPSRQHQ� GDVDU� WHUVHEXW� GDQ� EDJDLPDQD� PDVLQJ�

PDVLQJ�NRPSRQHQ�EHUSHUDQ�GDODP�PHQLQJNDWNDQ�SHUIRUPD�ELVQLV�

SHUXVDKDDQ�� .RPSRQHQ�NRPSRQHQ� GDUL� VLVWHP� (53� VDOLQJ�

EHUNRRUGLQDVL� XQWXN� PHQFDSDL� LQWHJUDVL� GDWD� GDQ� SURVHV� ELVQLV�

VHKLQJJD� GDSDW� PHQLQJNDWNDQ� HILVLHQVL� GDQ� SURGXNWLYLWDV�

SHUXVDKDDQ�� .RPSRQHQ� NRPSRQHQ� (53� LQL� PHOLSXWL� SHRSOH��

SURFHVV��KDUGZDUH��VRIWZDUH��GDQ�GDWDEDVH��6FDOHRFHDQ�������� 

.RPSRQHQ�NRPSRQHQ�GDUL�VLVWHP�(53�VDOLQJ�EHUNRRUGLQDVL�

XQWXN�PHQFDSDL� LQWHJUDVL� GDWD� GDQ� SURVHV� ELVQLV� VHKLQJJD� GDSDW�

PHQLQJNDWNDQ�HILVLHQVL�GDQ�SURGXNWLYLWDV�SHUXVDKDDQ��.RPSRQHQ�

NRPSRQHQ�(53� LQL�PHOLSXWL� SHRSOH�� SURFHVV�� KDUGZDUH�� VRIWZDUH��

GDQ�GDWDEDVH�� 
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6LVWHP� (53�PHQJLQWHJUDVLNDQ� EHUEDJDL� SURVHV� SHUXVDKDDQ��

VHSHUWL� DNXQWDQVL�� PDQDMHPHQ� LQYHQWDULV�� GDQ� PDQDMHPHQ�

KXEXQJDQ� SHODQJJDQ�� NH� GDODP� VDWX� DSOLNDVL� SHUDQJNDW� OXQDN��

$UVLWHNWXU�(53�DGDODK� FHWDN�ELUX�\DQJ�PHPDQGX�SHQJHPEDQJDQ�

GDQ� LPSOHPHQWDVL� VLVWHP��6LVWHP� LQL�\DQJ�GLUDQFDQJ�GHQJDQ�EDLN�

DNDQ�PHQGXNXQJ�NHODQFDUDQ�SHQJRSHUDVLDQ�VLVWHP�GDQ�PHPEDQWX�

SHUXVDKDDQ�PHZXMXGNDQ�PDQIDDW�SHQXK�GDUL� VLVWHP�(53��6LVWHP�

(53� LWX� NRPSOHNV�� GDQ� PHPDKDPL� DUVLWHNWXUQ\D� VDQJDW� SHQWLQJ�

XQWXN�EHUKDVLO�PHQJLPSOHPHQWDVLNDQQ\D�� 

$UVLWHNWXU� (53� DGDODK� GHVDLQ� NHVHOXUXKDQ� OLQJNXQJDQ�

SHUXVDKDDQ� \DQJ� PHQGXNXQJ� VLVWHP� SHUHQFDQDDQ� VXPEHU� GD\D�

SHUXVDKDDQ��'HQJDQ�NDWD�ODLQ��LQL�DGDODK�VWUXNWXU�GDVDU�GDUL�VLVWHP�

(53�$QGD��6LVWHP�LQL�GLUDQFDQJ�XQWXN�PHQ\HGLDNDQ�ODQGDVDQ�EDJL�

RSHUDVL�ELVQLV�\DQJ�HILVLHQ��WHUXNXU��GDQ�KHPDW�ELD\D�� 

6LVWHP� LQL� PHQ\HGLDNDQ� NHUDQJND� NHUMD� XQWXN� EDJDLPDQD�

VLVWHP� $QGD� DNDQ� EHURSHUDVL�� 6LVWHP� (53� LWX� NRPSOHNV�� GDQ�

PHPDKDPL� DUVLWHNWXUQ\D� VDQJDW� SHQWLQJ� XQWXN� EHUKDVLO�

PHQJLPSOHPHQWDVLNDQQ\D�� 

6LVWHP� (53� DGDODK� DSOLNDVL� SHUDQJNDW� OXQDN� \DQJ�

PHQJLQWHJUDVLNDQ� VHPXD� GHSDUWHPHQ� GDQ� IXQJVL� RUJDQLVDVL� NH�

GDODP� VLVWHP� WHUSDGX�� $UVLWHNWXU� (53� DGDODK� NHUDQJND� NHUMD� GL�

PDQD� VLVWHP� GLEDQJXQ�� ,QL� WHUPDVXN� SHUDQJNDW� NHUDV�� SHUDQJNDW�

OXQDN�� EDVLV� GDWD�� GDQ� MDULQJDQ� \DQJ� PHPEHQWXN� VLVWHP� (53��

$UVLWHNWXU� \DQJ� GLUDQFDQJ� GHQJDQ� EDLN� DNDQ� PHQLQJNDWNDQ�

HILVLHQVL�GDQ�HIHNWLYLWDV�RUJDQLVDVL�� 

$56,7(.785�
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6ROXVL�(53�PHZDNLOL�SDNHW�SHUDQJNDW�OXQDN�VLDS�SDNDL�\DQJ�

PHQJLQWHJUDVLNDQ�EHUEDJDL�DVSHN�RSHUDVLRQDO�SHUXVDKDDQ�GHQJDQ�

PHPDQIDDWNDQ�GDWDEDVH�EHUVDPD�GDQ�WHUSDGX��VHUWD�DOXU�NHUMD�\DQJ�

WHUVWDQGDULVDVL� �0DOLN� 	� .KDQ�� ������ 2VQHV� HW� DO��� ������� %DQ\DN�

SHUXVDKDDQ� WHODK� PHPSHUROHK� PDQIDDW� GDUL� SHQHUDSDQ� VLVWHP�

SHUHQFDQDDQ� VXPEHU� GD\D� SHUXVDKDDQ� �(53��� \DQJ� PHQFDNXS�

SHQLQJNDWDQ�HILVLHQVL�GHQJDQ�PHPSHUSHQGHN�ZDNWX�VLNOXV�SURVHV��

PHPSHUFHSDW� SHPEXDWDQ� GRNXPHQ�� PHQJKLODQJNDQ� NHVDODKDQ��

GDQ�PHQJKLODQJNDQ�SURVHV�\DQJ�EHUOHELKDQ��:DQJ�HW�DO���������� 

1DPXQ�GHPLNLDQ��EDQ\DN�LPSOHPHQWDVL�(53�\DQJ�VHULQJNDOL�

PHODPSDXL� DQJJDUDQ� \DQJ� GLDORNDVLNDQ�� PHQJDODPL� SHQXQGDDQ�

GDODP� MDGZDO�SUR\HN��GDQ� WLGDN�PHPHQXKL�SHUV\DUDWDQ��VHKLQJJD�

PHQLPEXONDQ� WDQWDQJDQ� EHVDU�� EDKNDQ� EDJL� SHUXVDKDDQ� UDNVDVD��

VHSHUWL� )R[0H\HU�'UXJ��'HOO�&RPSXWHUV��+HUVKH\� )RRGV��%RHLQJ��

1HVWOH��3DQDVRQLF��+HZOHWW�3DFNDUG��GDQ�&LVFR��&RüNXQ�HW�DO��������� 

3HQHUDSDQ�VLVWHP�(53�PHQDQGDL�GLPXODLQ\D�IDVH�SDVFD�JR�

OLYH�� \DQJ� PHQXQMXNNDQ� EDKZD� SHUMDODQDQ� (53� WHUXV� EHUODQMXW�

PHODPSDXL� WLWLN� LQL�� )DNWDQ\D�� IDVH� SDVFD� LPSOHPHQWDVL�

PHQDQGDNDQ�PXQFXOQ\D�WDQWDQJDQ�Q\DWD�GDQ�ULVLNR�NULWLV� ODLQQ\D�

�$OPDMDOL�HW�DO���������3DQ�HW�DO����������3DUD�SHQHOLWL�VHEHOXPQ\D�WHODK�

VHFDUD� HIHNWLI�PHQJNDWHJRULNDQ� ULVLNR�SDVFD�(53�NH�GDODP�HPSDW�

NHORPSRN� EHUEHGD�� ULVLNR� WHNQLV�� RSHUDVLRQDO�� RUJDQLVDVL�� GDQ�

DQDOLWLV��3DQ�HW�DO���������,OODKL��HW�DO������� 

,QYHVWLJDVL�VHEHOXPQ\D�MXJD�GHQJDQ�FHUGLN�PHQJLGHQWLILNDVL�

IDNWRU�IDNWRU� \DQJ� PHPLFX� NHJDJDODQ� \DQJ� GDSDW� PHQJJDQJJX�

LPSOHPHQWDVL� VLVWHP� (53�� )DNWRU�IDNWRU� LQL� PHQFDNXS� SHODWLKDQ�

,03/(0(17$6,�(53��
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(53� PHUXSDNDQ� VLVWHP� \DQJ� PHQJHOROD� EHUEDJDL� DVSHN�

ELVQLV�� WHUPDVXN� PDQDMHPHQ� NHXDQJDQ�� VXPEHU� GD\D� PDQXVLD��

SHQJDGDDQ��PDQXIDNWXU��GDQ�SHPDVDUDQ��$OL�	�0LOOHU���������'DODP�

NRQWHNV� NHXDQJDQ�� (53� PHQFDNXS� PRGXO� \DQJ� PHPEDQWX�

PHQJHOROD� DVSHN�DVSHN� VHSHUWL� DNXQWDQVL�� PDQDMHPHQ� DVHW��

SHQJHORODDQ�IDNWXU��PDQDMHPHQ�SUR\HN��GDQ�ODSRUDQ�NHXDQJDQ�� 

%DQ\DN�ELVQLV�PHPLOLNL�VLVWHP�WHUSLVDK�XQWXN�DNXQWDQVL�GDQ�

3HUHQFDQDDQ� 6XPEHU� 'D\D� 3HUXVDKDDQ� DWDX� (QWHUSULVH� 5HVRXUFH�

3ODQQLQJ� �(53��� %HUJDQWXQJ�SDGD� XNXUDQQ\D�� VHEXDK�SHUXVDKDDQ�

EDKNDQ� PXQJNLQ� WLGDN� PHPLOLNL� (53� �7DQXZLMD\D�� ������� $WDX��

VHSHUWL� XPXPQ\D�� PHUHND� PHPSHUROHK� DSOLNDVL� LQL� SDGD� ZDNWX�

\DQJ� EHUEHGD� GDQ� PHQHUDSNDQ� PDVLQJ�PDVLQJ� XQWXN� WXMXDQ�

XWDPDQ\D�� SDNHW� DNXQWDQVL� XQWXN� SHPEXNXDQ� GDQ� PDQDMHPHQ�

NHXDQJDQ��GDQ�(53�XQWXN�PDQDMHPHQ�RSHUDVL��3HPLVDKDQ�LQL�WLGDN�

ODJL� GLSHUOXNDQ�� EDKNDQ� EXNDQ� LGH� \DQJ� EDJXV�� )DNWDQ\D��

VHWLGDNQ\D� DGD� OLPD� PDQIDDW� PHQJJXQDNDQ� IXQJVLRQDOLWDV�

DNXQWDQVL�VROXVL�(53��7DQXZLMD\D��������� 

,PSOHPHQWDVL� (53� GDODP� PDQDMHPHQ� NHXDQJDQ� GDSDW�

PHQLQJNDWNDQ� NXDOLWDV� ODSRUDQ� NHXDQJDQ�� PHQJXUDQJL� ZDNWX�

SHQXWXSDQ� UHNHQLQJ�� GDQ� PHQJXUDQJL� ZDNWX� GDODP� PHQ\DMLNDQ�

ODSRUDQ� NHXDQJDQ�� 6HODLQ� LWX�� (53� GDSDW� PHQLQJNDWNDQ� HILVLHQVL�

ELVQLV�� PHQJXUDQJL� ELD\D� SURGXNVL�� GDQ� PHPDQIDDWNDQ� VXPEHU�

GD\D�GHQJDQ�OHELK�EDLN� 

(53� PHPLOLNL� SHUDQ� \DQJ� SHQWLQJ� GDODP� PDQDMHPHQ�

NHXDQJDQ�SHUXVDKDDQ��'HQJDQ�PHQJJXQDNDQ�DSOLNDVL�(53�GDODP�

PDQDMHPHQ�NHXDQJDQ��SHUXVDKDDQ�GDSDW�PHQJLQWHJUDVLNDQ�VHPXD�

(53�'$/$0�
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(53� �(QWHUSULVH� 5HVRXUFH� 3ODQQLQJ�� DGDODK� VLVWHP� SHUDQJNDW�

OXQDN� \DQJ� GLUDQFDQJ� XQWXN� PHPEDQWX� SHUXVDKDDQ�

PHQJLQWHJUDVLNDQ�GDQ�PHQJHOROD�EHUEDJDL�SURVHV�ELVQLV��WHUPDVXN�

PDQDMHPHQ� UDQWDL� SDVRN� �&KRUDIDV�� ������ 6XVHQR� HW� DO�������� (53�

PHQ\HGLDNDQ�SODWIRUP�\DQJ�WHULQWHJUDVL�XQWXN�PHQJNRRUGLQDVLNDQ�

GDQ� PHQJRQWURO� DNWLYLWDV� GDUL� EHUEDJDL� GHSDUWHPHQ� GDQ� IXQJVL��

WHUPDVXN� SHPEHOLDQ�� SHUVHGLDDQ�� SURGXNVL�� GLVWULEXVL�� GDQ�

PDQDMHPHQ�NHXDQJDQ��%OHYLQV�������� 

'DODP�NRQWHNV�PDQDMHPHQ�UDQWDL�SDVRN��(53�PHPLOLNL�SHUDQ�

SHQWLQJ� GDODP� PHQJRSWLPDONDQ� DOLUDQ� LQIRUPDVL�� EDUDQJ�� GDQ�

PRGDO�\DQJ�EHUMDODQ�PHODOXL�UDQWDL�SDVRN��%HULNXW�DGDODK�EHEHUDSD�

PDQIDDW�GDQ�ILWXU�XWDPD�(53�GDODP�PDQDMHPHQ�UDQWDL�SDVRN� 

�� 3HQJDWXUDQ�GDQ�SHPDQWDXDQ�VWRN 

(53� PHPXQJNLQNDQ� SHUXVDKDDQ� XQWXN� PHQJHOROD� GDQ�

PHPDQWDX� VWRN� VHFDUD� NHVHOXUXKDQ�PHODOXL�PRGXO� SHUVHGLDDQ�

\DQJ� WHULQWHJUDVL�� ,QIRUPDVL� SHUVHGLDDQ� \DQJ� UHDO�WLPH� GDQ�

DNXUDW� PHPXQJNLQNDQ� SHUXVDKDDQ� XQWXN� PHODNXNDQ�

SHUHQFDQDDQ� SHUVHGLDDQ� \DQJ� OHELK� EDLN�� PHQJHOROD� ELD\D�

SHUVHGLDDQ�� GDQ� PHQJKLQGDUL� NHNXUDQJDQ� DWDX� NHOHELKDQ�

SHUVHGLDDQ� 

�� 3HUHQFDQDDQ�GDQ�SHQJHQGDOLDQ�SURGXNVL 

(53� PHPEHULNDQ� NHPDPSXDQ� SHUHQFDQDDQ� SURGXNVL�

\DQJ� OHELK� HIHNWLI� GHQJDQ� PHPSHUKLWXQJNDQ� SHUPLQWDDQ�

SHODQJJDQ�� SHUVHGLDDQ� \DQJ� WHUVHGLD�� GDQ� NDSDVLWDV� SURGXNVL��

'HQJDQ� LQIRUPDVL� \DQJ� WHULQWHJUDVL�� SHUXVDKDDQ� GDSDW�

PHQJRSWLPDONDQ� MDGZDO� SURGXNVL�� PHQJXUDQJL� ZDNWX� VLNOXV�

(53�'$/$0�
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+XPDQ� &DSLWDO� PDQDJHPHQW� DGDODK� SHNHUMDDQ� \DQJ�

PHQJHOROD� GDQ� PHQJHPEDQJNDQ� VXPEHU� GD\D� PDQXVLD� XQWXN�

PHQFDSDL� WLQJNDWDWDQ� \DQJ� WHUWLQJJL� GDODP� VHEXDK� NLQHUMD� NHUMD�

GDODP� 3HUXVDKDDQ� �0DUQHZLFN� 	� /DEXVFKDJQH�� ������� %XNDQ�

EHUDUWL� GDODP� VHEXDK� SHUXVDKDDQ� SRVLVL� PDQXVLD� GDQ� PHVLQ�

GLDQJJDS�VDPD��WHWDSL�OHELK�NHSDGD�PHPEDQWX�SHQLQJNDWDQ�NLQHUMD�

\DQJ� GLODNXNDQ� ROHK� NDU\DZDQ�� 0HPEDQWX� GDODP� NLQHUMD� GLVLQL�

\DLWX� IRNXV� GDODP� SHQJDPELODQ� NHSXWXVDQ� GDQ� SHPEDQJXQDQ�

VXPEHU� GD\D� PDQXVLD� PHPDOXL� SHODWLKDQ� \DQJ� EHUDSD� SDGD�

SHQLQJNDWDQ�GL�GL�GDODP�VXDWX�RUJDQLVDVL�� 

3HUDQ�PRGDO�LQWHOHNWXDO�VDQJDWODK�SHQWLQJ�GDQ�EHUSHQJDUXK�

GDODP� NLQHUMD� NHUMD� SDUD� NDU\DZDQ� GDODP� VHEXDK� SHUXVDKDDQ��

'HQJDQ� DGDQ\D� PRGDO� LQWHOHNWXDO� LQL� GDSDW� PHPEDQWX�

SHQJLQJNDWDQ� NHUMD� GHQJDQ� VDQJDW� EDLN� GDQ� EHQDU� XQWXN� PDVD�

GHSDQ� SHUXVDKDDQ� WHUVHEXW�� 6HVHRUDQJ� \DQJ� PHPLOLNL� PRGDO�

LQWHOHNWXDO� DGDODK� DVHW� EDJL� SHUXVDKDDQ� NDUHQD� ELDVDQ\D� RUDQJ�

WHUVHEXW� PHQJJXQDNDQ� NHFHUGDVDQQ\D� XQWXN� EHUILNLU�� EHODMDU��

EHNHUMD��GDQ�PHPEXDW�JDJDVDQ�EDUX�PHQJHQDL�SHUVRDODQ�\DQJ�DGD�

�7KLWH�HW�DO���������� 

(53� DWDX� (QWHUSULVH� 5HVRXUFH� 3ODQQLQJ� DGDODK� VLVWHP� \DQJ�

WHULQWHJUDVL� \DQJ� GLJXQDNDQ� ROHK� SHUXVDKDDQ� VHEDJDL� DODW� XQWXN�

PHQJHOROD� GDQ� PHQJLQWHJUDVLNDQ� VHOXUXK� SURVHV� ELVQLV� PHUHND��

WHUPDVXN� MXJD� PDQDMHPHQ� VXPEHU� GD\D� PDQXVLD� �6'0��� 6HFDUD�

NKXVXV��(53�GLJXQDNDQ�GDODP�PDQDMHPHQ�6'0�XQWXN�PHQJHOROD�

LQIRUPDVL�WHUNDLW�NDU\DZDQ��PHQJRWRPDWLVNDQ�SURVHV�DGPLQLVWUDVL��

(53�'$/$0�

0$1$-(0(1�680%(5�
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&XVWRPHU� UHODWLRQVKLS� PDQDJHPHQW� �&50�� DGDODK� NRPELQDVL�

RUDQJ��SURVHV��GDQ�WHNQRORJL�\DQJ�EHUXSD\D�PHPDKDPL�SHODQJJDQ�

SHUXVDKDDQ� �&KHQ� 	� 3RSRYLFK�� ������� ,QL� DGDODK� SHQGHNDWDQ�

WHUSDGX�XQWXN�PHQJHOROD�KXEXQJDQ�GHQJDQ�EHUIRNXV�SDGD�UHWHQVL�

SHODQJJDQ�GDQ�SHQJHPEDQJDQ�KXEXQJDQ��&50�WHODK�EHUNHPEDQJ�

GDUL�NHPDMXDQ�WHNQRORJL�LQIRUPDVL�GDQ�SHUXEDKDQ�RUJDQLVDVL�GDODP�

SURVHV� FXVWRPHU�FHQWULF�� 3HUXVDKDDQ� \DQJ� EHUKDVLO� PHQHUDSNDQ�

&50� DNDQ� PHQXDL� LPEDODQ� GDODP� OR\DOLWDV� SHODQJJDQ� GDQ�

SURILWDELOLWDV�MDQJND�SDQMDQJ�� 

1DPXQ�� LPSOHPHQWDVL� \DQJ� VXNVHV� VXOLW� GLSDKDPL� ROHK�

EDQ\DN�SHUXVDKDDQ��VHEDJLDQ�EHVDU�NDUHQD�PHUHND�WLGDN�PHQJHUWL�

EDKZD�&50�PHPEXWXKNDQ�UHND\DVD�XODQJ�SURVHV�ELVQLV�\DQJ�OXDV��

OLQWDV�IXQJVL�� GDQ� EHUIRNXV� SDGD� SHODQJJDQ�� 0HVNLSXQ� VHEDJLDQ�

EHVDU� &50� DGDODK� WHNQRORJL�� PHOLKDW� &50� VHEDJDL� VROXVL� KDQ\D�

WHNQRORJL� FHQGHUXQJ� JDJDO�� 0HQJHOROD� LPSOHPHQWDVL� &50� \DQJ�

VXNVHV�PHPEXWXKNDQ�SHQGHNDWDQ�\DQJ�WHULQWHJUDVL�GDQ�VHLPEDQJ�

XQWXN�WHNQRORJL��SURVHV��GDQ�RUDQJ�RUDQJ��5XLYR�HW�DO��������� 

(53� �(QWHUSULVH� 5HVRXUFH� 3ODQQLQJ�� GDSDW� EHUSHUDQ� SHQWLQJ�

GDODP� PDQDMHPHQ� SHODQJJDQ� �&50�� GHQJDQ� PHQJLQWHJUDVLNDQ�

IXQJVL�IXQJVL� \DQJ� EHUEHGD� GDODP� RUJDQLVDVL� \DQJ� EHUKXEXQJDQ�

GHQJDQ� SHODQJJDQ�� (53� GDODP� PDQDMHPHQ� SHODQJJDQ� �&50��

PHUXSDNDQ� LQWHJUDVL� GDUL� VLVWHP� (53� GHQJDQ� VLVWHP�PDQDMHPHQ�

SHODQJJDQ� �&50�� XQWXN� PHQFLSWDNDQ� VROXVL� \DQJ� KROLVWLN� GDQ�

WHULQWHJUDVL� XQWXN� PHPHQXKL� NHEXWXKDQ� SHUXVDKDDQ� GDODP�

PHPSHUROHK�� PHQ\LPSDQ�� GDQ� PHQJHOROD� LQIRUPDVL� SHODQJJDQ�

�5XLYR�HW�DO��������� 

(53�'$/$0�
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%DJL�EDQ\DN�SHUXVDKDDQ�EDLN�VNDOD�EHVDU��PHQHQJDK�PDXSXQ�

NHFLO� SDVWLQ\D� PHQGDSDWNDQ� WDQWDQJDQ� GL� VHWLDS� SHUMDODQDQ�

ELVQLVQ\D� GDQ� VHWLDS� SHUXVDKDDQ� SHUOX�PHQHPXNDQ� VROXVL� XQWXN�

EHUEDJDL� WDQWDQJDQ�ELVQLV� WHUVHEXW� �0DKPRRG� HW� DO��� �������3URVHV�

LPSOHPHQWDVL�(53�VHULQJNDOL�PHQGDSDW�WDQWDQJDQ�WHUVHQGLUL��PDND�

GDUL� LWX� SHUOX� GLNHWDKXL� DSD� VDMD� \DQJ�PHQMDGL� WDQWDQJDQ� GDODP�

SHQHUDSDQ� (53� VHNDOLJXV� DSD� VROXVL� \DQJ� KDUXV� GLODNXNDQ� GHPL�

NHVXNVHVDQ�SHQHUDSDQ�(53�� 

,PSOHPHQWDVL� GDQ� SHQJJXQDDQ� (53� �(QWHUSULVH� 5HVRXUFH�

3ODQQLQJ�� GDSDW�PHQJKDGLUNDQ� EDQ\DN�PDQIDDW� EDJL� SHUXVDKDDQ��

VHSHUWL� SHQLQJNDWDQ� HILVLHQVL�� LQWHJUDVL� GDWD�� GDQ� SHQJXUDQJDQ�

ELD\D��1DPXQ�� GDODP� LPSOHPHQWDVL� GDQ� SHQJJXQDDQ� (53� GDSDW�

PHQJKDGDSL� EHEHUDSD� WDQWDQJDQ� \DQJ� KDUXV� GLDWDVL� ROHK�

SHUXVDKDDQ�� %HULNXW� LQL� DGDODK� EHEHUDSD� WDQWDQJDQ� XPXP� \DQJ�

VHULQJ�GLKDGDSL� 

�� %LD\D�GDQ�$QJJDUDQ 

,PSOHPHQWDVL� (53�GDSDW� VDQJDW�PDKDO�� WHUXWDPD� XQWXN�

SHUXVDKDDQ�NHFLO�GDQ�PHQHQJDK��6HODLQ�LWX��ELD\D�SHPHOLKDUDDQ��

GXNXQJDQ� WHNQLV�� GDQ� SHODWLKDQ� SHQJJXQD� MXJD� SHUOX�

GLSHUWLPEDQJNDQ�� 3HQWLQJ� EDJL� SHUXVDKDDQ� XQWXN�

PHQJDORNDVLNDQ�DQJJDUDQ�\DQJ�PHPDGDL�GDQ�PHPSHUNLUDNDQ�

ELD\D�MDQJND�SDQMDQJ�\DQJ�WHUNDLW�GHQJDQ�(53� 

�� .HWHUEDWDVDQ�6XPEHU�'D\D 

3UR\HN� LPSOHPHQWDVL� (53� PHPEXWXKNDQ� VXPEHU� GD\D�

PDQXVLD� \DQJ� FXNXS�� WHUXWDPD� SDUD� DKOL� \DQJ� PHPLOLNL�

SHQJHWDKXDQ� GDQ� SHQJDODPDQ� GDODP� LPSOHPHQWDVL� (53��

7$17$1*$1�'$/$0�

,03/(0(17$6,�'$1�
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3HUHQFDQDDQ� 6XPEHU� 'D\D� 3HUXVDKDDQ� �(53�� PHQFDNXS�

PHWRGH� LQRYDWLI� \DQJ� GLJXQDNDQ� ROHK� RUJDQLVDVL� VDDW� LQL� GDODP�

PHQJKDGDSL�OLQJNXQJDQ�ELVQLV�\DQJ�EHUDJDP�VDDW�LQL��&KHQ���������

(53� DGDODK� VHSHUDQJNDW� SDNHW� SHUDQJNDW� OXQDN� ELVQLV� XQWXN�

PHQJLQWHJUDVLNDQ�GDQ�PHQJRSWLPDONDQ�SURVHV�PDQDMHPHQ� ELVQLV�

0HPDQIDDWNDQ� GDWDEDVH� WXQJJDO�� (53� PHQJJDEXQJNDQ� DOLUDQ�

LQIRUPDVL� GDQ� SURVHV� ELVQLV� �$O�0DVKDUL� HW� DO��� ������� +DO� LQL�

PHPXQJNLQNDQ�RUJDQLVDVL�XQWXN�PHQJXPSXONDQ�GDQ�PHQ\LPSDQ�

GDWD�\DQJ�GLSHUROHK�GDUL�EHUEDJDL�GHSDUWHPHQ�GDQ� ORNDVL�PHODOXL�

DQWDUPXND�SHQJJXQD�ELDVD��$O�-DEUL�	�5R]WRFNL��������2XLGGDG�HW�

DO���������� 

(53� GLGDVDUNDQ� SDGD� DWXUDQ� ELVQLV� ELDVD�� GDQ� VLVWHP� LQL�

PHQ\HGLDNDQ�VXPEHU�EHUVDPD�XQWXN�ELVQLV�GL�VHPXD�GRPDLQ��1DK�

HW� DO��� ������ 5DRRI�� %DVKHHU�� 6KDEELU�� HW� DO��� ������� 3HQHUDSDQ�(53��

WHUXWDPD�GL�NDODQJDQ�SHUXVDKDDQ�SHUXVDKDDQ�WHUNHPXND��VHEDJLDQ�

EHVDU� WHUNDLW� GHQJDQ� DVSHN� WUDQVDNVLRQDO� GDQ� RSHUDVLRQDO��

GLEDQGLQJNDQ� GHQJDQ� NDSDVLWDVQ\D� GDODP� PHQGXNXQJ�

SHQJDPELODQ�NHSXWXVDQ� �+ROVDSSOH�	�6HQD���������GDQ�KXEXQJDQ�

DQWDUD� VLVWHP� (53� GDQ� SHQJDPELODQ� NHSXWXVDQ�� PHPEXDW�

GXNXQJDQ� PHQMDGL� OHELK� WHUGHILQLVL� GHQJDQ� EDLN� VDDW� LQL� VHLULQJ�

GHQJDQ� VHPDNLQ�PHOXDVQ\D�NHPDMXDQ�GDQ�SHQJJXQDDQ� WHNQRORJL�

UHDO�WLPH�GDQ�ELJ�GDWD��+ROVDSSOH�HW�DO���������� 

%DJL� VHEXDK� RUJDQLVDVL�� VLVWHP� (53� \DQJ� VXNVHV� VDQJDW�

PHPIDVLOLWDVL� LQWHOLMHQ� ELVQLV� NDUHQD� NHPDPSXDQQ\D� GDODP�

PHPEHULNDQ� PDQDMHU� DQDOLVLV� \DQJ� NRKHVLI� WHQWDQJ� SURVHV� \DQJ�

WHUOLEDW��$O�-DEUL�	�5R]WRFNL��������$O�6KHULGHK�HW�DO���������)DGODOOD�

75(1�'$1�0$6$�
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$�$OWXUNLVWDQL�� $�� 4�� �������� 'HYHORSPHQW� RI� D� /HDQ� 3ULQFLSOHV�

)UDPHZRUN�IRU�(53�,PSOHPHQWDWLRQ�3URFHVV��SS���²����� 

$EG�(OPRQHP��0��$���1DVU��(��6���	�*HLWK��0��+����������%HQHILWV�DQG�

FKDOOHQJHV� RI� FORXG� (53� V\VWHPV� ²� $� V\VWHPDWLF� OLWHUDWXUH�

UHYLHZ��)XWXUH�&RPSXWLQJ�DQG�,QIRUPDWLFV�-RXUQDO�����²�����²���

KWWSV���GRL�RUJ���������M�IFLM������������ 

$EX�*KD]DOHK��0���$EGDOODK��6���	�.KDQ��0����������&ULWLFDO�LQWHUQDO�

RUJDQL]DWLRQ·V�IRUFHV�LQIOXHQFLQJ�VXVWDLQDELOLW\�RI�SRVW�(53�LQ�

8$(� VHUYLFH� LQGXVWU\�� $� FRQILUPDWRU\� IDFWRU� DQDO\VLV�

DSSURDFK�� ,QWHUQDWLRQDO� -RXUQDO� RI� 2UJDQL]DWLRQDO� $QDO\VLV��

����������²�����KWWSV���GRL�RUJ���������,-2$������������� 

$GDLOHK��0�� -���	�$EX�DOJDQDP��.��0�� ��������7KH�5ROH�RI�(53� LQ�

6XSSO\�&KDLQ� ,QWHJUDWLRQ�� -RXUQDO�RI�&RPSXWHU�6FLHQFH���������

���²���� 

$GGR�7HQNRUDQJ�� 5��� 	� +HOR�� 3�� �������� (QWHUSULVH� 5HVRXUFH�

3ODQQLQJ��(53���$�5HYLHZ�/LWHUDWXUH�5HSRUW��/HFWXUH�1RWHV�LQ�

(QJLQHHULQJ� DQG� &RPSXWHU� 6FLHQFH� 92� �� ������ ,,����� ������

KWWS���Z��EJX�DF�LO�OLE�FXVWRPSUR[\�SKS"XUO KWWS���VHDUF

K�HEVFRKRVW�FRP�ORJLQ�DVS["GLUHFW WUXH	GE HGVGRM	$1 I

E�����EDD����G��H�D�DHG�H�I�I��	VLWH HGV�

OLYH	DXWKW\SH LS�XLG	FXVWLG V�������	JURXSLG PDLQ	SU

RILOH HGV 

$NNHUPDQV��+��$���%RJHUG��3���<�FHVDQ��(���	�9DQ�:DVVHQKRYH��/��

1����������7KH�LPSDFW�RI�(53�RQ�VXSSO\�FKDLQ�PDQDJHPHQW��

([SORUDWRU\�ILQGLQJV�IURP�D�(XURSHDQ�'HOSKL�VWXG\��(XURSHDQ�

-RXUQDO� RI� 2SHUDWLRQDO� 5HVHDUFK�� �������� ���²�����

KWWSV���GRL�RUJ���������6�������������������� 

$NW�UN�� &�� �������� $UWLI×FLDO� LQWHOOLJHQFH� LQ� HQWHUSULVH� UHVRXUFH�

SODQQLQJ� V\VWHPV�� $� ELEOLRPHWULF� VWXG\�� -RXUQDO� RI�

,QWHUQDWLRQDO� /RJLVWLFV� DQG� 7UDGH�� ������� ��²����

KWWSV���GRL�RUJ����������-,/7�������������� 



 

��� 

 

$O�$PLQ��0��� 7DQMLP�+RVVDLQ��0��� -DKLGXO� ,VODP��0���	�%LZDV�� 6��

�������� +LVWRU\�� )HDWXUHV�� &KDOOHQJHV� DQG� &ULWLFDO� 6XFFHVV�

)DFWRUV� RI� (53� LQ� WKH� (UD� RI� ,QGXVWU\� ����� 6651� (OHFWURQLF�

-RXUQDO�������������KWWSV���GRL�RUJ���������VVUQ�������� 

$O�'KDDIUL��+��6���$O�6ZLGL��$��.���	�<XVRII��5��=��%LQ�� ��������7KH�

PHGLDWLQJ�UROH�RI�740�DQG�RUJDQL]DWLRQDO�H[FHOOHQFH��DQG�WKH�

PRGHUDWLQJ� HIIHFW� RI� HQWUHSUHQHXULDO� RUJDQL]DWLRQDO� FXOWXUH�

RQ� WKH� UHODWLRQVKLS� EHWZHHQ� (53� DQG� RUJDQL]DWLRQDO�

SHUIRUPDQFH�� 740� -RXUQDO�� ������� ���²������

KWWSV���GRL�RUJ���������740������������� 

$O�-DEUL��,��0���	�5R]WRFNL��1����������$GRSWLRQ�RI�(53�V\VWHPV��'RHV�

LQIRUPDWLRQ� WUDQVSDUHQF\�PDWWHU"�7HOHPDWLFV� DQG� ,QIRUPDWLFV��

����������²�����KWWSV���GRL�RUJ���������M�WHOH������������ 

$O�0DVKDUL�� 0��� $O�0XGLPLJK�� $��� 	� =DLUL��0�� �������� (QWHUSULVH�

UHVRXUFH� SODQQLQJ��$� WD[RQRP\� RI� FULWLFDO� IDFWRUV��(XURSHDQ�

-RXUQDO� RI� 2SHUDWLRQDO� 5HVHDUFK�� �������� ���²�����

KWWSV���GRL�RUJ���������6�������������������� 

$O�6KHULGHK��$��6���,VPDLO��5���:DKLG��)��$���)DELO��1���	�,VPDLO��:��

�������� 0RELOH� JRYHUQPHQW� DSSOLFDWLRQV� EDVHG� RQ� VHFXULW\�

DQG� SULYDF\�� $� OLWHUDWXUH� UHYLHZ�� ,QWHUQDWLRQDO� -RXUQDO� RI�

(QJLQHHULQJ� DQG� 7HFKQRORJ\�8$(��� ������ ��²����

KWWSV���GRL�RUJ����������LMHW�Y�L��������� 

$O%DU�� $�� 0��� +GGDV�� 0�� $��� 	� +RTXH�� 0�� 5�� �������� (QWHUSULVH�

5HVRXUFH� 3ODQQLQJ� �(53�� 6\VWHPV�� (PHUJHQFH�� ,PSRUWDQFH�

DQG� &KDOOHQJHV�� 7KH� ,QWHUQDWLRQDO� 7HFKQRORJ\� 0DQDJHPHQW�

5HYLHZ�������������KWWSV���GRL�RUJ���������LWPU����������� 

$OKDOERRVL��)��+��$���$O�KDOERRVL��,��$��0���	�0DZORRG��6��-����������

5ROH� RI� (53� 6\VWHPV� LQ� ,PSURYLQJ� +XPDQ� 5HVRXUFHV�

0DQDJHPHQW� 3URFHVVHV�� 5HYLHZ� RI� ,QWHUQDWLRQDO� *HRJUDSKLFDO�

(GXFDWLRQ� 2QOLQH�� ������� ����²������

KWWSV���GRL�RUJ����������ULJHR�������� 

$OL��0��� 	�0LOOHU�� /�� �������� (53� V\VWHP� LPSOHPHQWDWLRQ� LQ� ODUJH�

HQWHUSULVHV� ²� D� V\VWHPDWLF� OLWHUDWXUH� UHYLHZ�� -RXUQDO� RI�



��� 

 

(QWHUSULVH� ,QIRUPDWLRQ� 0DQDJHPHQW�� ������� ���²�����

KWWSV���GRL�RUJ���������-(,0������������� 

$OMDZDUQHK�� 1��� 	� $ORPDUL�� =�� 6�� �������� 7KH� 5ROH� RI� (QWHUSULVH�

5HVRXUFH� 3ODQQLQJ� 6\VWHPV� (53� LQ� ,PSURYLQJ� &XVWRPHU�

5HODWLRQVKLS� 0DQDJHPHQW� &50�� $Q� (PSLULFDO� 6WXG\� RI�

6DIHZD\�&RPSDQ\�RI�-RUGDQ��,QWHUQDWLRQDO�-RXUQDO�RI�%XVLQHVV�

DQG� 0DQDJHPHQW�� ������� ����

KWWSV���GRL�RUJ���������LMEP�Y��Q�S�� 

$OPDMDOL��'��$���0DVD·GHK��5���	�7DUKLQL��$����������$QWHFHGHQWV�RI�

(53�V\VWHPV� LPSOHPHQWDWLRQ�VXFFHVV��D�VWXG\�RQ�-RUGDQLDQ�

KHDOWKFDUH�VHFWRU��-RXUQDO�RI�(QWHUSULVH�,QIRUPDWLRQ�0DQDJHPHQW��

����������²�����KWWSV���GRL�RUJ���������-(,0������������� 

$OPDMDOL��'��$���2PDU��)���$OVRNNDU��$���$OVKHULGHK��$��6���0DVD·'HK��

5���	�'DKDOLQ��=����������(QWHUSULVH�UHVRXUFH�SODQQLQJ�VXFFHVV�

LQ� -RUGDQ� IURP� WKH� SHUVSHFWLYH� RI� ,7�%XVLQHVV� VWUDWHJLF�

DOLJQPHQW�� &RJHQW� 6RFLDO� 6FLHQFHV�� ������

KWWSV���GRL�RUJ������������������������������ 

$PDOQLN�� 0�� 6��� 	� 5DYDVDQ�� $�� =�� �������� $Q� LQYHVWLJDWLRQ� DQG�

FODVVLILFDWLRQ� RI� (53� SURMHFW� PDQDJHUV·� UHTXLUHG� VNLOOV��

,QWHUQDWLRQDO� -RXUQDO� RI� 6HUYLFH� 6FLHQFH�� 0DQDJHPHQW��

(QJLQHHULQJ�� DQG� 7HFKQRORJ\�� ������ ��²����

KWWSV���GRL�RUJ���������,-660(7����������� 

$PLQL� 9DODVKDQL�� 0��� 	� $EXNDUL�� $�� 0�� �������� (53� 6\VWHPV�

$UFKLWHFWXUH�)RU�7KH�0RGHUQ�$JH��$�5HYLHZ�RI�7KH�6WDWH�RI�

7KH�$UW�7HFKQRORJLHV��-RXUQDO�RI�$SSOLHG�,QWHOOLJHQW�6\VWHPV�DQG�

,QIRUPDWLRQ� 6FLHQFHV�� ������ ��²����

KWWSV���MRXUQDO�UHVHDUFK�IDQDS�FRP�DUWLFOHB�������KWPO 

$SS0DVWHU�� �����D��� (53� GDQ� .HNXDWDQ� .HFHUGDVDQ� %XDWDQ��

KWWSV���DSSPDVWHU�LR�LG�EORJ�PDVD�GHSDQ�WUHQ�HUS 

$SS0DVWHU�� �����E��� (YROXVL� 6LVWHP� (53�� 3HUVSHNWLI� 6HMDUDK��

KWWSV���DSSPDVWHU�LR�LG�EORJ�HYROXVL�VLVWHP�HUS 

%DKVVDV�� '��0��� $O%DU�� $��0��� 	� +RTXH��0�� 5�� �������� (QWHUSULVH�

5HVRXUFH� 3ODQQLQJ� �(53�� 6\VWHPV�� 'HVLJQ�� 7UHQGV� DQG�



 

��� 

 

'HSOR\PHQW��7KH�,QWHUQDWLRQDO�7HFKQRORJ\�0DQDJHPHQW�5HYLHZ��

����������KWWSV���GRL�RUJ���������LWPU����������� 

%DUWK��&���	�.RFK��6����������&ULWLFDO�VXFFHVV�IDFWRUV�LQ�(53�XSJUDGH�

SURMHFWV��,QGXVWULDO�0DQDJHPHQW�DQG�'DWD�6\VWHPV�������������²

�����KWWSV���GRL�RUJ���������,0'6������������� 

%HDWW\�� 5�� &��� 	�:LOOLDPV�� &�� '�� �������� (53� ,,�� %HVW� SUDFWLFHV� IRU�

VXFFHVVIXOO\�LPSOHPHQWLQJ�DQ�HUS�XSJUDGH��&RPPXQLFDWLRQV�RI�

WKH� $&0�� ������� ���²�����

KWWSV���GRL�RUJ������������������������ 

%HKHVKWL�� +�� 0�� �������� :KDW� PDQDJHUV� VKRXOG� NQRZ� DERXW�

(53�(53� ,,�� 0DQDJHPHQW� 5HVHDUFK� 1HZV�� ������� ���²�����

KWWSV���GRL�RUJ�������������������������� 

%HKO�� 5��� 2·%ULHQ�� -�� $��� 	� 0DUDNDV�� *�� 0�� �������� 0DQDJHPHQW�

,QIRUPDWLRQ�6\VWHPV��9RO�������0F*UDZ�+LOO�(GXFDWLRQ� 

%LQJL�� 3��� 6KDUPD�� 0�� .��� 	� *RGOD�� -�� .�� �������� &ULWLFDO� LVVXHV�

DIIHFWLQJ�DQ�(53�LPSOHPHQWDWLRQ�� ,QI��6\VW��0DQDJ�����������²

��� 

%ODQNHUW]��%���/HPP��6���7UHGHU��0���+DXIH��6���	�0�OOHU��.��5����������

6LQJOH�WULDO�DQDO\VLV�DQG�FODVVLILFDWLRQ�RI�(53�FRPSRQHQWV���$�

WXWRULDO�� 1HXUR,PDJH�� ������� ���²�����

KWWSV���GRL�RUJ���������M�QHXURLPDJH������������ 

%OHYLQV�� 3�� :�� �������� (QWHUSULVH� 5HVRXUFH� 3ODQQLQJ� �(53�� DQG�

6XSSO\�� &KDLQ� 0DQDJHPHQW�� )RRG� 6DIHW\� 5HJXODWRU\�

&RPSOLDQFH�����²�����KWWSV���GRL�RUJ���������E������� 

%RHGHU��-���	�*URHQH��%����������7KH�$UFKLWHFWXUH�RI�6$3�(US��WUHGLWLRQ��

KWWSV���ZZZ�DPD]RQ�FRP�$UFKLWHFWXUH�6$3�(US�-RFKHQ�

%RHGHU�GS������������UHI VUB�B���"V ERRNV	LH 87)�	T

LG ����������	VU ��

���	NH\ZRUGV DUFKLWHFWXUH�SKLORVRSK\ 

%RHUVPD��.���	�.LQJPD��6����������'HYHORSLQJ�D�FXOWXUDO�SHUVSHFWLYH�

RQ�(53��%XVLQHVV�3URFHVV�0DQDJHPHQW�-RXUQDO������������²�����

KWWSV���GRL�RUJ�������������������������� 



��� 

 

%RWWD�*HQRXOD]��9���0LOOHW��3��$���	�*UDERW��%����������$�VXUYH\�RQ�

WKH� UHFHQW� UHVHDUFK� OLWHUDWXUH�RQ�(53� V\VWHPV��&RPSXWHUV� LQ�

,QGXVWU\�� ������� ���²�����

KWWSV���GRL�RUJ���������M�FRPSLQG������������ 

%XWDUEXWDU��=��7���+DQGD\DQL��3��:���6XU\RQR��5��5���	�:LERZR��:��

6�� �������� 6\VWHPDWLF� OLWHUDWXUH� UHYLHZ� RI� &ULWLFDO� VXFFHVV�

IDFWRUV�RQ�HQWHUSULVH�UHVRXUFH�SODQQLQJ�SRVW�LPSOHPHQWDWLRQ��

&RJHQW� %XVLQHVV� DQG� 0DQDJHPHQW�� �������

KWWSV���GRL�RUJ������������������������������ 

&KDGKDU��0���	�'DQHVKJDU��)����������2UJDQL]DWLRQDO�/HDUQLQJ�DQG�

(53� 3RVW�LPSOHPHQWDWLRQ� 3KDVH�� $� 6LWXDWHG� /HDUQLQJ�

3HUVSHFWLYH��-RXUQDO�RI�,QIRUPDWLRQ�7HFKQRORJ\����������� 

&KHQ�� ,�� -�� �������� 3ODQQLQJ� IRU� (53� V\VWHPV��$QDO\VLV� DQG� IXWXUH�

WUHQG�� %XVLQHVV� 3URFHVV� 0DQDJHPHQW� -RXUQDO�� ������ ���²�����

KWWSV���GRL�RUJ�������������������������� 

&KHQ�� ,�� -��� 	� 3RSRYLFK�� .�� �������� 8QGHUVWDQGLQJ� FXVWRPHU�

UHODWLRQVKLS� PDQDJHPHQW� �&50��� 3HRSOH�� SURFHVV� DQG�

WHFKQRORJ\�� %XVLQHVV� 3URFHVV� 0DQDJHPHQW� -RXUQDO�� ������ ���²

�����KWWSV���GRL�RUJ�������������������������� 

&KRUDIDV�� '�� 1�� �������� ,QWHJUDWLQJ� (53�� &50�� VXSSO\� FKDLQ�

PDQDJHPHQW��DQG�VPDUW�PDWHULDOV��,Q�,QWHJUDWLQJ�(53��&50��

6XSSO\� &KDLQ� 0DQDJHPHQW�� DQG� 6PDUW� 0DWHULDOV�� $XHUEDFK�

3XEOLFDWLRQV��KWWSV���GRL�RUJ���������������������� 

&RüNXQ�� (��� *H]LFL�� %��� $\GRV�� 0��� 7DUKDQ�� $�� .��� 	� *DURXVL�� 9��

��������(53�IDLOXUH��$� V\VWHPDWLF�PDSSLQJ�RI� WKH� OLWHUDWXUH��

'DWD� DQG� .QRZOHGJH� (QJLQHHULQJ�� ����� ��������

KWWSV���GRL�RUJ���������M�GDWDN������������ 

'KHZDQWR��:���	�)DODKDK��(��5��3����������0HQ\HODUDVNDQ�7HNQRORJL�

,QIRUPDVL�GHQJDQ�6WUDWHJL�%LVQLV��,QIRUPDWLND�%DQGXQJ�� 

'HUPDZDQ�� '� �� � +XQDLQDK�� 6XVHQR�� %'�� %DVURZL�� �������� ,VODPLF�

%DQN� $VVHW� *URZWK�� 3UHGLFWLYH� $VVHVVPHQW� 7RZDUG�

'RPLQDQW� 9DULDEOHV� $IIHFWLQJ�� -XUQDO� (NRQRPL� GDQ� %LVQLV�



 

��� 

 

,VODP��-RXUQDO�RI� ,VODPLF�(FRQRPLFV�DQG�%XVLQHVV�����������

���� 

'RPDJDãD��$���*UREOHU�'
EVND��.���:�V��-���	�.XFKDUVND��(����������

3RVW�LPSOHPHQWDWLRQ�HUS�VRIWZDUH�GHYHORSPHQW��8SJUDGH�RU�

UHLPSOHPHQWDWLRQ��$SSOLHG�6FLHQFHV��6ZLW]HUODQG�����������������

KWWSV���GRL�RUJ���������DSS�������� 

'RQFKLQ�� (��� 5LWWHU�� :��� 	� 0FFDOOXP�� :�� &�� �������� &RJQLWLYH�

3V\FKRSK\VLRORJ\��WKH�(QGRJHQRXV�&RPSRQHQWV�RI�WKH�(US��

(YHQW�5HODWHG� %UDLQ� 3RWHQWLDOV� LQ� 0DQ�� ����� ���²�����

KWWSV���GRL�RUJ���������E������������������������� 

'XQDZD\�� 0�� 0�� �������� &KDSWHU� �×�� (53� ,PSOHPHQWDWLRQ�

0HWKRGRORJLHV� DQG� 6WUDWHJLHV�� 9� 5HDGLQJV� RQ� (QWHUSULVH�

5HVRXUFH�3ODQQLQJ����²��� 

(NUHQ��*���(UNROODU��$���	�2EHUHU��%����������(53�5HODWHG�,VVXHV�DQG�

&KDOOHQJHV� LQ� 7XUNH\�� $Q� 2YHUYLHZ� IURP� (53� ([SHUWV��

)LJVKDUH��-RXUQDO�&RQWULEXWLRQ����� 

(O)DUPDZL��:����������&KDOOHQJHV�DIIHFWLQJ� WKH� LPSOHPHQWDWLRQ�RI�

(QWHUSULVH� 5HVRXUFH� 3ODQQLQJ� �(53�� V\VWHP�� $Q� DQDO\VLV��

-RXUQDO�RI�6\VWHPV�,QWHJUDWLRQ�����������²��� 

(OUDJDO�� $�� �������� (53� DQG� %LJ�'DWD�� 7KH� ,QHSW� &RXSOH�� 3URFHGLD�

7HFKQRORJ\�� ���� ���²�����

KWWSV���GRL�RUJ���������M�SURWF\������������ 

(OUDJDO��$���	�+DGGDUD��0����������7KH�)XWXUH�RI�(53�6\VWHPV��ORRN�

EDFNZDUG�EHIRUH�PRYLQJ�IRUZDUG��3URFHGLD�7HFKQRORJ\�������²

����KWWSV���GRL�RUJ���������M�SURWF\������������ 

(VHU\HO�� 8�� <��� 	� :ROII�� 1�� �������� (QWHUSULVH� $UFKLWHFWXUH� DV� D�

&RQWH[W� IRU� (53� ,PSOHPHQWDWLRQ�� -RXUQDO� RI� (QWHUSULVH�

$UFKLWHFWXUH���������²��� 

(VWHYHV��-��0����������$Q�HPSLULFDO�LGHQWLILFDWLRQ�DQG�FDWHJRULVDWLRQ�

RI� WUDLQLQJ� EHVW� SUDFWLFHV� IRU� (53� LPSOHPHQWDWLRQ� SURMHFWV��

(QWHUSULVH� ,QIRUPDWLRQ� 6\VWHPV�� ������ ���²�����

KWWSV���GRL�RUJ����������������������������� 



��� 

 

(VWHYHV�� -�� 0��� 	� 3DVWRU�� -�� D�� �������� $Q� (53� /LIH�F\FOH�EDVHG�

5HVHDUFK� $JHQGD�� )LUVW� ,QWHUQDWLRQDO� :RUNVKRS� RQ� (QWHUSULVH�

0DQDJHPHQW�5HVRXUFH�DQG�3ODQQLQJ�6\VWHPV�(0536�����²�����

KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF�GRZQORDG"GRL ������

��������	DPS�UHS UHS�	DPS�W\SH SGI 

)DGODOOD�� $��� 	� $PDQL�� )�� �������� $� NH\ZRUG�EDVHG� RUJDQL]LQJ�

IUDPHZRUN� IRU� (53� LQWHOOHFWXDO� FRQWULEXWLRQV�� -RXUQDO� RI�

(QWHUSULVH� ,QIRUPDWLRQ� 0DQDJHPHQW�� ������� ���²�����

KWWSV���GRL�RUJ���������-(,0������������� 

)DUDK��,���6XVHQR��%��'���	�6XDGPD��8����������7KH�DQWHFHGHQWV�DQG�

FRQVHTXHQFHV� RI� GLJLWDO� FRPSHWHQFH�� +RZ� WR� VXSSRUW� WKH�

SHUIRUPDQFH�RI�RUJDQL]DWLRQV���-XUQDO�(NRQRPL�0RGHUQLVDVL��

���������²����KWWSV���GRL�RUJ����������MHP�Y��L������ 

)LQQH\��6���	�&RUEHWW��0����������(53�LPSOHPHQWDWLRQ��$�FRPSLODWLRQ�

DQG� DQDO\VLV� RI� FULWLFDO� VXFFHVV� IDFWRUV�� %XVLQHVV� 3URFHVV�

0DQDJHPHQW� -RXUQDO�� ������� ���²�����

KWWSV���GRL�RUJ�������������������������� 

)LUGDXV�� 5��� 0DUJLXWRPR�� 6�� $�� 6��� 'XODPH�� ,�� 0��� +DVWXWL�� '���

<XOKHQGUL�� <HQGUL�� 2��� 	� %D\X�� �������� 7UHQ� %LVQLV� 'LJLWDO�

�2SWLPDVL�	�2SWLPDOLVDVL�8VDKD�%HUEDVLV�'LJLWDOLVDVL���&HQGLNLD�

0XOLD�0DQGLUL� 

*DUJ��9��.���	�9HQNLWDNULVKQDQ��1��N�� �������� (QWHUSULVH� UHVRXUFH�

SODQQLQJ�� FRQFHSWV� DQG� SUDFWLFH�� ,Q� 3+,� /HDUQLQJ� 3ULYDWH�

/LPLWHG�� 3+,� /HDUQLQJ� 3YW�� /WG��

KWWSV���ERRNV�JRRJOH�GH�ERRNV"LG ,NXGN/$:R/�& 

*DWWLNHU��7��)���	�*RRGKXH��'��/����������8QGHUVWDQGLQJ� WKH� ORFDO�

OHYHO� FRVWV� DQG� EHQHILWV� RI� (53� WKURXJK� RUJDQL]DWLRQDO�

LQIRUPDWLRQ�SURFHVVLQJ� WKHRU\�� ,QIRUPDWLRQ� DQG�0DQDJHPHQW��

������� ���²����� KWWSV���GRL�RUJ���������6�����

��������������; 

*ROGVEHUU\�� &�� �������� (QWHUSULVH� UHVRXUFH� SODQQLQJ�� ,Q� :HOGLQJ�

'HVLJQ�DQG�)DEULFDWLRQ��9RO������,VVXH�����3HDUVRQ�(GXFDWLRQ� 



 

��� 

 

*UDQGKL��6���	�&KXJK��5����������,PSOHPHQWDWLRQ�VWUDWHJLHV�IRU�(53�

DGRSWLRQ� E\� 60(V�� &RPPXQLFDWLRQV� LQ� &RPSXWHU� DQG�

,QIRUPDWLRQ� 6FLHQFH�� ���� &&,6�� ���²�����

KWWSV���GRL�RUJ��������������������������B�� 

*XQDZDQ��$��,���	�6XUHQGUR��.����������(QWHUSULVH�DUFKLWHFWXUH� IRU�

FORXG�EDVHG� (53� V\VWHP� GHYHORSPHQW�� 3URFHHGLQJV� �� �����

,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $GYDQFHG� ,QIRUPDWLFV�� &RQFHSW��

7KHRU\� DQG� $SSOLFDWLRQ�� ,&$,&7$� ������ ��²����

KWWSV���GRL�RUJ���������,&$,&7$������������� 

*XSWD��0���	�.RKOL��$����������(QWHUSULVH�UHVRXUFH�SODQQLQJ�V\VWHPV�

DQG� LWV� LPSOLFDWLRQV� IRU� RSHUDWLRQV� IXQFWLRQ�� 7HFKQRYDWLRQ��

����²���� ���²�����

KWWSV���GRL�RUJ���������M�WHFKQRYDWLRQ������������ 

+DGGDUD��0���	�(OUDJDO��$����������(53�OLIHF\FOH��$�UHWLUHPHQW�FDVH�

VWXG\��,QIRUPDWLRQ�5HVRXUFHV�0DQDJHPHQW� -RXUQDO����������²����

KWWSV���GRL�RUJ���������LUPM����������� 

+DVDQ��7����������,PSDFW�RI�(53�6\VWHP�LQ�%XVLQHVV�0DQDJHPHQW��

,QWHUQDWLRQDO� -RXUQDO� RI� 0DQDJHPHQW� 6WXGLHV�� 9�������� ����

KWWSV���GRL�RUJ����������LMPV�Y�L������� 

+HQGULFNV��.��%���6LQJKDO��9��5���	�6WUDWPDQ��-��.����������7KH�LPSDFW�

RI�HQWHUSULVH�V\VWHPV�RQ�FRUSRUDWH�SHUIRUPDQFH��$�VWXG\�RI�

(53�� 6&0�� DQG� &50� V\VWHP� LPSOHPHQWDWLRQV�� -RXUQDO� RI�

2SHUDWLRQV� 0DQDJHPHQW�� ������� ��²����

KWWSV���GRL�RUJ���������M�MRP������������ 

+R�� &�� )��� :X�� :�� +��� 	� 7DL�� <�� 0�� �������� 6WUDWHJLHV� IRU� WKH�

DGDSWDWLRQ� RI� (53� V\VWHPV�� ,QGXVWULDO�0DQDJHPHQW� DQG�'DWD�

6\VWHPV�� �������� ���²�����

KWWSV���GRL�RUJ�������������������������� 

+RFK��-��(���	�'XOHERKQ��-��+����������6KDUHG�OHDGHUVKLS�LQ�HQWHUSULVH�

UHVRXUFH�SODQQLQJ�DQG�KXPDQ�UHVRXUFH�PDQDJHPHQW�V\VWHP�

LPSOHPHQWDWLRQ��+XPDQ�5HVRXUFH�0DQDJHPHQW�5HYLHZ���������

���²�����KWWSV���GRL�RUJ���������M�KUPU������������ 



��� 

 

+ROODQG��&��3���	�/LJKW��%����������&ULWLFDO�VXFFHVV�IDFWRUV�PRGHO�IRU�

(53� LPSOHPHQWDWLRQ�� ,(((� 6RIWZDUH�� ������� ��²����

KWWSV���GRL�RUJ������������������ 

+ROVDSSOH��&���6HQD��0���	�:DJQHU��:����������7KH�SHUFHLYHG�VXFFHVV�

RI�(53�V\VWHPV�IRU�GHFLVLRQ�VXSSRUW�� ,QIRUPDWLRQ�7HFKQRORJ\�

DQG�0DQDJHPHQW����������²���KWWSV���GRL�RUJ���������V������

���������� 

+ROVDSSOH�� &��:��� 	� 6HQD��0�� 3�� �������� (53� SODQV� DQG� GHFLVLRQ�

VXSSRUW� EHQHILWV�� 'HFLVLRQ� 6XSSRUW� 6\VWHPV�� ������� ���²�����

KWWSV���GRL�RUJ���������M�GVV������������ 

+VX�� 3�� )�� �������� ,QWHJUDWLQJ� (53� DQG� H�EXVLQHVV�� 5HVRXUFH�

FRPSOHPHQWDULW\�LQ�EXVLQHVV�YDOXH�FUHDWLRQ��'HFLVLRQ�6XSSRUW�

6\VWHPV�� ������� ���²�����

KWWSV���GRL�RUJ���������M�GVV������������ 

,QFH��+���,PDPRJOX��6��=���.HVNLQ��+���$NJXQ��$���	�(IH��0��1����������

7KH�,PSDFW�RI�(53�6\VWHPV�DQG�6XSSO\�&KDLQ�0DQDJHPHQW�

3UDFWLFHV�RQ�)LUP�3HUIRUPDQFH��&DVH�RI�7XUNLVK�&RPSDQLHV��

3URFHGLD� �� 6RFLDO� DQG� %HKDYLRUDO� 6FLHQFHV�� ���� ����²������

KWWSV���GRL�RUJ���������M�VEVSUR������������� 

,OODKL�� $/12�� 6XVHQR�� %'�� � 6XDGLQD�� 8�� � �������� 7KH� (IIHFW� RI�

(PRWLRQDO�,QWHOOLJHQFH��6HOI�HIILFDF\��DQG�7HDP�&RKHVLRQ�RQ�

WKH� 3HUIRUPDQFH� RI� 7HDFKHUV� DW� 6HUDQJ� 5HJHQF\� 3ULYDWH�

(OHPHQWDU\� 6FKRRO�� 0,;�� 0DQDJHPHQW� 6FLHQWLILF� -RXUQDO� ��

9RO�� ���� 1R�� �� SS�� ����� � '2,��

KWWS���G[�GRL�RUJ����������MXUQDOBPL[������Y��L������ 

,YDQRYLþ��7���	�0DULþ��0����������$SSOLFDWLRQ�RI�PRGHUQ�(QWHUSULVH�

5HVRXUFH� 3ODQQLQJ� �(53�� V\VWHPV� LQ� WKH� HUD� RI� GLJLWDO�

WUDQVIRUPDWLRQ�� 6WUDWHJLF� 0DQDJHPHQW�� ������� ��²����

KWWSV���GRL�RUJ���������VWUDPDQ�������L 

-XUQH\�� 5�� �������� $JLOH� 'DWD� 6FLHQFH�� %XLOGLQJ� 'DWD� $QDO\WLFV�

$SSOLFDWLRQV� ZLWK� +DGRRS�� ,Q� %XLOGLQJ� 'DWD� $QDO\WLFV�

$SSOLFDWLRQV� ZLWK� +DGRRS�� ´� 2·5HLOO\� 0HGLD�� ,QF�µ�

KWWS���ERRNV�JRRJOH�FR�XN�ERRNV"LG TG=;$4$$4%$-	SU



 

��� 

 

LQWVHF IURQWFRYHU	GT LQWLWOH�$JLOH�'DWD�6FLHQFH	KO 	FG 

�	VRXUFH JEVBDSL��$SDSHUV����SXEOLFDWLRQ�XXLG�&(&�

$(%��%��(�������(����$��%���($�& 

.DWXX��6�������D���(QWHUSULVH�UHVRXUFH�SODQQLQJ��SDVW��SUHVHQW��DQG�

IXWXUH��1HZ�5HYLHZ�RI�,QIRUPDWLRQ�1HWZRUNLQJ�����������²��� 

.DWXX��6�������E���(QWHUSULVH�5HVRXUFH�3ODQQLQJ��3DVW��3UHVHQW��DQG�

)XWXUH��1HZ� 5HYLHZ� RI� ,QIRUPDWLRQ� 1HWZRUNLQJ�� ������� ��²����

KWWSV���GRL�RUJ������������������������������ 

.DWXX��6�������F���(QWHUSULVH�5HVRXUFH�3ODQQLQJ��3DVW��3UHVHQW��DQG�

)XWXUH��1HZ� 5HYLHZ� RI� ,QIRUPDWLRQ� 1HWZRUNLQJ�� ������� ��²����

KWWSV���GRL�RUJ������������������������������ 

.DWXX��6����������7UHQGV�LQ�WKH�HQWHUSULVH�UHVRXUFH�SODQQLQJ�PDUNHW�

ODQGVFDSH�� -RXUQDO� RI� ,QIRUPDWLRQ� DQG�2UJDQL]DWLRQDO� 6FLHQFHV��

���������²��� 

.HOOH��3���	�$NEXOXW��$����������7KH�UROH�RI�(53�WRROV�LQ�VXSSO\�FKDLQ�

LQIRUPDWLRQ� VKDULQJ�� FRRSHUDWLRQ�� DQG� FRVW� RSWLPL]DWLRQ��

,QWHUQDWLRQDO�-RXUQDO�RI�3URGXFWLRQ�(FRQRPLFV����²���63(&�,66����

��²����KWWSV���GRL�RUJ���������M�LMSH������������ 

.HQJH��5���	�.KDQ��=����������$�UHVHDUFK�VWXG\�RQ�WKH�(53�V\VWHP�

LPSOHPHQWDWLRQ� DQG� FXUUHQW� WUHQGV� LQ� (53�� 6KDQOD[�

,QWHUQDWLRQDO�-RXUQDO�RI�0DQDJHPHQW����������²��� 

.KDQQD��.����������&KRRVLQJ�DQ�$SSURSULDWH�(53�,PSOHPHQWDWLRQ�

6WUDWHJ\�� ,265� -RXUQDO� RI� (QJLQHHULQJ�� �������� ���²�����

KWWSV���GRL�RUJ������������������������ 

.LP��6���6XK��(���	�+ZDQJ��+��6����������$Q�,QWHJUDWHG�0HWKRGRORJ\�

IRU�,PSOHPHQWLQJ�(53�6\VWHPV��1DMGHQR� 

.RK�� 6�� &�� /��� *DQHVK�� .��� 3UDWLN�� 9��� 	� $QEXXGD\DVDQNDU�� 6�� 3��

�����D��� ,PSDFW� RI� (53� LPSOHPHQWDWLRQ� RQ� VXSSO\� FKDLQ�

SHUIRUPDQFH�� ,QWHUQDWLRQDO� -RXUQDO� RI�3URGXFWLYLW\� DQG�4XDOLW\�

0DQDJHPHQW�� ������� ���²�����

KWWSV���GRL�RUJ���������,-340������������ 



��� 

 

.RK�� 6�� &�� /��� *DQHVK�� .��� 3UDWLN�� 9��� 	� $QEXXGD\DVDQNDU�� 6�� 3��

�����E��� ,PSDFW� RI� (53� LPSOHPHQWDWLRQ� RQ� VXSSO\� FKDLQ�

SHUIRUPDQFH�� ,QWHUQDWLRQDO� -RXUQDO� RI�3URGXFWLYLW\� DQG�4XDOLW\�

0DQDJHPHQW�� ������� ���²�����

KWWSV���GRL�RUJ���������,-340������������ 

.RK��6��&��/���6DDG��6���	�$UXQDFKDODP��6����������&RPSHWLQJ�LQ�WKH�

��VW�FHQWXU\�VXSSO\�FKDLQ�WKURXJK�VXSSO\�FKDLQ�PDQDJHPHQW�
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0DOLN��0��2���	�.KDQ��1����������$QDO\VLV�RI�(53�LPSOHPHQWDWLRQ�WR�

GHYHORS� D� VWUDWHJ\� IRU� LWV� VXFFHVV� LQ� GHYHORSLQJ� FRXQWULHV��

3URGXFWLRQ� 3ODQQLQJ� DQG� &RQWURO�� �������� �²����
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ZKDW� WKH� IXWXUH� PD\� KROG� IRU� (53� SDFNDJHV�� ,QIRUPDWLRQ�

6\VWHPV�)URQWLHUV��������²���� 
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LQQRYDWLRQ� DQG� WKH� HQYLURQPHQWDOO\� IULHQGO\� EXLOGLQJ�

PDWHULDO� VXSSO\� FKDLQ�� ,PSOLFDWLRQV� IRU� VXVWDLQDEOH�

HQYLURQPHQW��8QFHUWDLQ�6XSSO\�&KDLQ�0DQDJHPHQW�����������
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6\VWHPV��$SSOLFDWLRQV�DQG�7HFKQRORJ\�&RQIHUHQFH��/,6$7��������²
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6FKQLHGHUMDQV��0��-���&DR��4���	�&KLQJ�*X��9����������$Q�RSHUDWLRQV�

PDQDJHPHQW� SHUVSHFWLYH� RQ� DGRSWLQJ� FXVWRPHU�UHODWLRQV�

PDQDJHPHQW� �&50�� VRIWZDUH�� ,QWHUQDWLRQDO� -RXUQDO� RI�

3URGXFWLRQ� 5HVHDUFK�� �������� ����²������

KWWSV���GRL�RUJ������������������������������ 



 

��� 

 

6XVHQR��%'��DQG�'ZLDWPDGMD��&����������7HFKQRORJ\�WUDQVIHU�PRWLYH�

RI� PDQDJHUV� LQ� (DVWHUQ� $VLD�� HPSLULFDO� UHVXOWV� IURP�

PDQXIDFWXUH� LQGXVWU\� LQ� %DQWHQ� SURYLQFH�� ,QGRQHVLD��

3UREOHPV�DQG�SHUVSHFWLYHV�LQ�PDQDJHPHQW������,VV�������������

KWWS���G[�GRL�RUJ����������SSP�������������� 

6KHX��&���&KDH��%���	�<DQJ��&��/�� ��������1DWLRQDO�GLIIHUHQFHV� DQG�

(53� LPSOHPHQWDWLRQ�� LVVXHV� DQG� FKDOOHQJHV�� 2PHJD�� �������

���²����� 

6XVHQR��%'����������7KH�&LWL]HQVKLS�(QJDJHPHQW�4XDOLW\�2I�6WXGHQW�

,Q�$6($1��:LOO�,W�%H�$EOH�7R�5HDOL]H�6XVWDLQDEOH�(FRQRPLF�

&RPPXQLW\� 3HUIRUPDQFH� ,Q� 7KH� )XWXUH�� ,QWHUQDWLRQDO�

&RQIHUHQFH� RQ�'HPRFUDWLVDWLRQ� LQ� 6RXWKHDVW�$VLD� �,&'H6$�

������$GYDQFHV�LQ�6RFLDO�6FLHQFH��(GXFDWLRQ�DQG�+XPDQLWLHV�

5HVHDUFK���$WODQWLV�3UHVV� 

6LD�� 9�� ��������0HQJHQDO� 7HQWDQJ� 6LVWHP� (53� �(QWHUSULVH� 5HVRXUFH�

3ODQQLQJ��� 0HNDUL� -XUQDO��

KWWSV���ZZZ�MXUQDO�LG�LG�EORJ�DSD�LWX�SHQJHUWLDQ�GDQ�

FRQWRK�VLVWHP�HQWHUSULVH�UHVRXUFH�SODQQLQJ�HUS� 

6XVHQR�� %'� DQG� 0XNKOLV�� $�� �������� 7KH� 5ROH� RI� &ROOHFWLYLVP
V�

,QQRYDWLRQ�&DSDFLW\�DV�D�3UHGLFWRU�RI�5HFRYHU\�LQ�,QGXVWULDO�

(VWDWH� 3HUIRUPDQFH�� 6&06� -RXUQDO� RI� ,QGLDQ�0DQDJHPHQW��

9RO�����1R�����$SULO�-XQL���SS������� 

6LVKL��0���	�7HOXNGDULH��$����������'LJLWDO�,QWHJUDWLRQ�RI�(US�7R�WKH�

6HQVRU� 1HWZRUN� IRU� %XVLQHVV� 2SWLPL]DWLRQ�� $6(0� ��UG�

,QWHUQDWLRQDO�$QQXDO�&RQIHUHQFH�3URFHHGLQJV�����²���� 

6XVHQR�� %'� 	� %DVURZL�� �������� 5ROH� RI� WKH�0DJQLWXGH� RI� 'LJLWDO�

$GDSWDELOLW\� LQ�6XVWDLQDELOLW\�RI� � )RRG�DQG�%HYHUDJH�6PDOO�

(QWHUSULVHV� &RPSHWLWLYHQHVV�� +LJK7HFK� DQG� ,QQRYDWLRQ�

-RXUQDO�� 9RO�� ��� � 1R�� ��� SS�� ���������

KWWS���G[�GRL�RUJ����������+,-�������������� 

6XPDQ��6���	�3RJDUFLF��,����������'HYHORSPHQW�RI�(53�DQG�RWKHU�ODUJH�

EXVLQHVV� V\VWHPV� LQ� WKH� FRQWH[W� RI� QHZ� WUHQGV� DQG�

WHFKQRORJLHV��,QWHUQDWLRQDO�-RXUQDO�9DOOLV�$XUHD����������²��� 



��� 

 

6XVHQR�� %'�� 6XWLVQD�� 6\DPVXO� +�� � %DVURZL�� �������� +DODO� VXSSO\�

FKDLQ� DQG� KDODO� WRXULVP� LQGXVWU\� LQ� IRUPLQJ� HFRQRPLF�

JURZWK�� 8QFHUWDLQ� 6XSSO\� &KDLQ� 0DQDJHPHQW�� ��� �������

����²�����KWWSV���GRL�RUJ���������M�XVFP����������� 

6XQ�� +��� 1L�� :��� 	� /DP�� 5�� �������� $� VWHS�E\�VWHS� SHUIRUPDQFH�

DVVHVVPHQW� DQG� LPSURYHPHQW� PHWKRG� IRU� (53�

LPSOHPHQWDWLRQ��$FWLRQ� FDVH� VWXGLHV� LQ�&KLQHVH� FRPSDQLHV��

&RPSXWHUV� LQ� ,QGXVWU\�� ���� ��²����

KWWSV���GRL�RUJ���������M�FRPSLQG������������ 

6XVHQR�� %'��������� 0DQDMHPHQ� 6WUDWHJLV� (UD� 'LJLWDO�� 7HULQWHJUDVL�

5LVHW� 'DQ� .RQWHNVWXDO�� (XUHND� 0HGLD� $NVDUD�� ,6%1�

�������������� 

6XUDVPD��-���$JXQJ��,��3���	�$JXQJ��*����������7KH�,PSOHPHQWDWLRQ�

2I� (53� ,Q� 6XSSO\� &KDLQ� 0DQDJHPHQW� 2Q� &RQYHQWLRQDO�

:RYHQ� )DEULF� %XVLQHVV�� ,QWHUQDWLRQDO� -RXUQDO� RI� ,QIRUPDWLRQ�

(QJLQHHULQJ� DQG� (OHFWURQLF� %XVLQHVV�� ������� �²����

KWWSV���GRL�RUJ���������LMLHHE������������ 

6XVHQR��%'���0XKDUL�� 6�� �+LGD\DW�� 6�� ��������7KH�5ROH�RI�'\QDPLF�

$JLOLW\�2UFKHVWUDWLRQ�5HVRXUFHV�DV�$�0RGHO�IRU�6XQGD�6WUDLW�

&RDVWDO� *UHHQ� 7RXULVP� 5HFRYHU\�� 3URFHHGLQJV� RI� WKH� �QG�

,QWHUQDWLRQDO�,QWHUGLVFLSOLQDU\�&RQIHUHQFH�RQ�(QYLURQPHQWDO�

6FLHQFHV� DQG� 6XVWDLQDEOH� 'HYHORSPHQWV� �,,&(66'�� �����

(GXFDWLRQ� DQG� *UHHQ� (FRQRP\� �,,&(66'� (*(� �������

$WODQWLV�3UHVV�FRP�SURFHHGLQJV�LLFHVVG�HJH���������������

'2,��KWWSV���GRL�RUJ��������������������������B�� 

6XVDQWR��$����������6LVWHP�,QIRUPDVL�$NXQWDQVL��-DNDUWD��/LQJJD�-D\D�� 

6XVHQR��%'���6DUL��6���0DNVXP��$���	�)DWRQL��0����������7KH�,QIOXHQFH�

RI�%XVLQHVV�&RPSHWLWLYHQHVV�RQ�5HORFDWLRQ�'HFLVLRQV��-(-$.��

������� ���������

GRL�KWWSV���GRL�RUJ����������MHMDN�Y��L�������� 

6XWULVQR��7��)���(IIHQG\��-��$���	�3UDWKLYL��0��'��*����������+\EULG�

6WUDWHJ\�6WXG\��7KH�5ROH�RI�(QWUHSUHQHXULDO�2ULHQWDWLRQ�DQG�

7RWDO�4XDOLW\�0DQDJHPHQW�LQ�060(V��-XUQDO�0DQDMHPHQ�'DQ�



 

��� 

 

.HZLUDXVDKDDQ�� ������ ���²�����

KWWSV���GRL�RUJ����������MPGN�Y�L������� 

6XVHQR�%'��6RID��,+��:LGD\DQWR��07��%DVURZL����������3HUIRUPDQFH��

&RPSHWHQFH��-RE�6DWLVIDFWLRQ��DQG�)LQDQFLDO�&RPSHQVDWLRQ�RI�

&RVPHWLFV� 6DOHVIRUFH� GXULQJ� WKH� &29,'���� 2XWEUHDN��

6KLUNDK��-RXUQDO�RI�(FRQRPLFV�DQG�%XVLQHVV��9RO���������������

'2,��KWWSV���GRL�RUJ����������VKLUNDK�Y�L����� 

6ZDDE��7��<���/HGRX[��.���&DPEOLQ��&��&���	�%RXGHZ\Q��0��$����������

/DQJXDJH�5HODWHG�(53�&RPSRQHQWV��7KH�2[IRUG�+DQGERRN�RI�

(YHQW�5HODWHG� 3RWHQWLDO� &RPSRQHQWV�� ���²�����

KWWSV���GRL�RUJ���������R[IRUGKE����������������������� 

7DGLQHQ�� +�� �������� +XPDQ� UHVRXUFHV� PDQDJHPHQW� DVSHFWV� RI�

(QWHUSULVH� 5HVRXUFH� 3ODQQLQJ� �(53�� 6\VWHPV� 3URMHFWV��

$FFRXQWLQJ��0DVWHU�RI������ 

7DQXZLMD\D�� -�� �������� 3HQJJXQDDQ�(53�GDODP�%LGDQJ�$NXQWDQVL�

GDQ� 0DQDMHPHQ� .HXDQJDQ�� $&&2817,1*� 352*5$0�

6&+22/� 2)� $&&2817,1*��

KWWSV���DFFRXQWLQJ�ELQXV�DF�LG������������SHQJJXQDDQ�

HUS�GDODP�ELGDQJ�DNXQWDQVL�GDQ�PDQDMHPHQ�NHXDQJDQ� 

7KLWH��0���.DYDQDJK��0�� -���	� -RKQVRQ�� 5��'�� ��������(YROXWLRQ� RI�

+XPDQ� 5HVRXUFH� 0DQDJHPHQW� DQG� +XPDQ� 5HVRXUFH�

,QIRUPDWLRQ� 6\VWHPV�� +XPDQ� 5HVRXUFH� ,QIRUPDWLRQ� 6\VWHPV��

%DVLFV��$SSOLFDWLRQV��DQG�)XWXUH�'LUHFWLRQV���²��� 

8PPX�� �������� 7DQWDQJDQ� GDQ� 6WUDWHJL� 0HQJDWDVL� +DPEDWDQ�

,PSOHPHQWDVL�(53��-DNDUWD��37�0HWDIRUD�,QGRQHVLD�7HNQRORJL��

KWWSV���LGPHWDIRUD�FRP�LG�EORJ�UHDG������7DQWDQJDQ�

GDQ�6WUDWHJL�0HQJDWDVL�+DPEDWDQ�,PSOHPHQWDVL�

(53�KWPO�JRRJOHBYLJQHWWH 

9DQ�(YHUGLQJHQ��<���9DQ�+LOOHJHUVEHUJ��-���	�:DDUWV��(����������(53�

DGRSWLRQ�E\�(XURSHDQ�PLGVL]H�FRPSDQLHV��&RPPXQLFDWLRQV�RI�

WKH� $&0�� ������� ��²����

KWWSV���GRL�RUJ���������������������� 



��� 

 

9D\\DYXU�� 5�� �������� (53� LPSOHPHQWDWLRQ� FKDOOHQJHV� 	� FULWLFDO�

RUJDQL]DWLRQDO�VXFFHVV�IDFWRUV��,QWHUQDWLRQDO�-RXUQDO�RI�&XUUHQW�

(QJLQHHULQJ�DQG�7HFKQRORJ\������������²����� 

9HQNDWUDPDQ��6���	�)DKG��.����������&KDOOHQJHV�DQG�VXFFHVV�IDFWRUV�

RI� (53� V\VWHPV� LQ� DXVWUDOLDQ� 60(V�� 6\VWHPV�� ������ ����

KWWSV���GRL�RUJ���������V\VWHPV������� 

:DQJ�� <��� *UHDVOH\�� $��� 	� $OERUHV�� 3�� �������� 'R� PDQXIDFWXULQJ�

ILUPV�QHHG�LQIRUPDOLW\�LQ�(53�SRVW�LPSOHPHQWDWLRQ"�$�VWXG\�

RI� &KLQHVH� PDQXIDFWXULQJ� VLWHV�� -RXUQDO� RI� 0DQXIDFWXULQJ�

7HFKQRORJ\� 0DQDJHPHQW�� ������� ���²�����

KWWSV���GRL�RUJ���������-070������������� 

:DQ\RLNH��)����������7KH�,QIOXHQFH�RI�(QWHUSULVH�5HVRXUFH�3ODQQLQJ�

6\VWHP� RQ� 2UJDQLVDWLRQDO� 3HUIRUPDQFH�� &DVH� 6WXG\� RI�

.HQ\DQ� (QJLQHHULQJ� &RQVXOWDQF\� )LUPV�� ,Q� ð�� ����

þ����������������9RO�����SS���²�����8QLWHG�6WDWHV�,QWHUQDWLRQDO�

8QLYHUVLW\�$IULFD��

KWWSV���GRDM�RUJ�DUWLFOH�I���EG�H��FI�����H��G��H���D��II 

:LGMD\D�� ,�� .�� �������� (QWHUSULVH� 5HVRXUFH� 3ODQQLQJ�� <RJ\DNDUWD��

*UDKD�,OPX� 

:RUWPDQQ�� -�� &�� �������� (YROXWLRQ� RI� (53� 6\VWHPV�� 6WUDWHJLF�

0DQDJHPHQW�RI�WKH�0DQXIDFWXULQJ�9DOXH�&KDLQ��3URFHHGLQJV�RI�WKH�

,QWHUQDWLRQDO� &RQIHUHQFH� RI� WKH� 0DQXIDFWXULQJ� 9DOXH�&KDLQ�

$XJXVW� ¶���� 7URRQ�� 6FRWODQG�� 8.�� ��²����

KWWSV���GRL�RUJ��������������������������B� 

<XQLDULVWDQWR��	�=DNL\DK��+����������(QWHUSULVH�5HVRXUFH�3ODQQLQJ��

.RQVHS��3HQJHPEDQJDQ�GDQ�,PSOHPHQWDVL��3HUIRUPD���������²

�� 

=KDR��%���	�7X��&����������5HVHDUFK�DQG�'HYHORSPHQW�RI�,QYHQWRU\�

0DQDJHPHQW� DQG� +XPDQ� 5HVRXUFH� 0DQDJHPHQW� LQ� (53��

:LUHOHVV� &RPPXQLFDWLRQV� DQG� 0RELOH� &RPSXWLQJ�� ������ �²����

KWWSV���GRL�RUJ��������������������� 



 

��� 

 

7(17$1*�3(18/,6 

 

'DGDQJ�$PLUXGGLQ��ODKLU�GL�&LDQMXU�GDQ�

EHVDU�GL�NRWD�6HUDQJ��%DQWHQ��0HQHPSXK�

SHQGLGLNDQ� 6��� 6�� GL� -DNDUWD� GDQ�

PHQ\HOHVDLNDQ� SURJUDP� 'RNWRU�

$GPLQLVWUDVL� %LVQLV� SDGD� 8QLYHUVLWDV�

3DGMDGMDUDQ�� %DQGXQJ�� 'DGDQJ� DGDODK�

VHRUDQJ�3UDNWLVL�7HNQRORJL�,QIRUPDVL�\DQJ�

VDDW�LQL�PHQMDEDW�VHEDJDL�0DQDJHU�6XSSO\�

&KDLQ� 	� 2SHUDWLRQ� 'LJLWDOL]DWLRQ� GL� 37��

&KDQGUD�$VUL��\DQJ�PHUXSDNDQ�SHUXVDKDDQ�SHWURNLPLD�WHULQWHJUDVL�

WHUEHVDU�GL�,QGRQHVLD� 

'DGDQJ� EHUSHQJDODPDQ� GDODP� LPSOHPHQWDVL� VLVWHP�

(QWHUSULVH�5HVRXUFH�3ODQQLQJ��(53��6\VWHP�$SSOLFDWLRQ�DQG�3URGXFW�LQ�

'DWD� 3URFHVVLQJ� �6$3��� 6HEDJDL� 7HDP� /HDG� SDGD� EHEHUDSD� SUR\HN�

LPSOHPHQWDVL�VLVWHP�(53�6$3��DQWDUD� ODLQ�2QH� IXOO� F\FOH�(53�6$3�

LPSHOHPHQWDWLRQ� ²�&+$03,216�3URMHFW� ������ ²� ������37��&KDQGUD�

$VUL� 3HWURFKHPLFDO� �&$3��� 6$3� ,QWHJUDWLRQ� 3URMHFW� GDODP� UDQJND�

PHUJHU�37��&KDQGUD�$VUL�3HWURFKHPLFDO���37��7UL�3RO\WD�,QGRQHVLD�

������ �� ������� 6$3� ,PSOHPHQWDWLRQ� 3URMHFW� 37�� 6W\ULQGR� 0RQR�

,QGRQHVLD�������²��������6$3�,PSOHPHQWDWLRQ�3URMHFW�37��3HWURNLPLD�

%XWDGLHQH� ,QGRQHVLD� ������ ²� ������� 6$3� ,QWHJUDWLRQ� 3URMHFW� GDODP�

UDQJND� PHUJHU� &$3� ²� 3%,�� �������� 6$3� ,QWHJUDWLRQ� 3URMHFW� GDODP�

UDQJND� PHUJHU� &$3� ²� 60,� �������� 6$3� 6��� +$1$� 3URMHFW� 37��

&KDQGUD�$VUL�������²��������6HEDJDL�3URMHFW�0DQDJHU�SDGD�3UR\HN�

6LVWHP�%DUFRGH�SKDVH���GDQ���\DQJ�WHULQWHJUDVL�GHQJDQ�VLVWHP�(53�

6$3�������GDQ������� 

'LVDPSLQJ� VHEDJDL� 3UDNWLVL� ,7�� 'DGDQJ� DNWLI� PHQJDMDU�

VHEDJDL� 'RVHQ� 7HWDS� SDGD� )DNXOWDV� ,OPX� .RPSXWHU� 8QLYHUVLWDV�

%DQWHQ� -D\D� �8QEDMD��� 0HQMDEDW� 'HNDQ� )DNXOWDV� ,OPX� .RPSXWHU�

8QEDMD�SHULRGH������²�������'DGDQJ�MXJD�DNWLI�GL�RUJDQLVDVL�SURIHVL�

VHEDJDL� .HWXD� 'HZDQ� 3LPSLQDQ� :LOD\DK� �'3:�� ,NDWDQ� $KOL�

,QIRUPDWLND�,QGRQHVLD��,$,,��3URSLQVL�%DQWHQ��SHULRGH������²������ 

  





 

��� 

 

%XNX� 5HIUHQVL�� 0RQRJUDI�� %RRN� &KDSWHU� � GDQ� DUWLNHO� SRSXODU� GL�

PHGLD� PDVD�� � %DPEDQJ� � VHMDN� WDKXQ� ����� VG�� 6HNDUDQJ� � VHEDJDL�

DQJJRWD� 0DMHOLV� 3HUWLPEDQJDQ� .HOLWEDQJDQ� 3HP�.RW� 6HUDQJ�� ,D�

EHEHUDSD� NDOL� GLWXQMXN� VHEDJDL� DQJJRWD� SDQLWLD� VHOHNVL� 3HMDEDW�

7LQJJL� 3UDWDPD� GL� 3HP�.RWD� 6HUDQJ� GDQ� 3HP�3URYLQVL� %DQWHQ��

GLVDPSLQJ�VHEDJDL�FRXQWHUSDUW�SDGD�EHEHUDSD�SHQ\XVXQDQ�QDVNDK�

DNDGHPLN� GDQ� QDVNDK� XUJHQVL� GL� ELGDQJ� SHQGLULDQ� � %80'�

SHQMDPLQDQ�� 3HUGD� 3HQJHORODDQ� =DNDW�� 3HQDQJDQDQ� 6WXQWLQJ��

3HPEHQWXNDQ� 'DHUDK� 2WRQRPL� %DUX�� GDQ� SHQGLULDQ� %80'��

$JURELVQLV�� ,D� VHMDN� WDKXQ� ����� SHQJXUXV� ,6(,� %DQWHQ�� %DPEDQJ�

MXJD� WHUFDWDW� VHEDJDL� DQJJRWD� SHQJXUXV� � ,&0,� %DQWHQ�� � 3DGD�

NHSHQJXUXVDQ� $OLDQVL� )DNXOWDV� (NRQRPL� GDQ� %LVQLV� 6ZDVWD�

�$)(%6,��PHQMDEDW�VHEDJDL�'HZDQ�3HPELQD�XQWXN�PDVD�EDNWL������

����� 

3DGD� DZDO� WDKXQ� ����� PHQMDGL� SHQJXML� HNVWHUQDO� GLVHUWDVL�

'RNWRU�,OPX�$GPLQLVWUDVL�SDGD�)DNXOWDV�$GPLQLVWUDVL�8QLYHUVLWDV�

%UDZLMD\D��0DODQJ�� 6HMDN� WDKXQ� ������ /330�8QLYHUVLWDV� 7HUEXND�

�87��PHQXQMXNQ\D�VHEDJDL� WLP�UHYLHZHU�NHLOPXDQ�� ,D�DNWLI�GDODP�

NHJLDWDQ�NHPDV\DUDNDWDQ�GL�OLQJNXQJDQ�WHPSDW�WLQJJDOQ\D��VHEDJDL�

EHQGDKDUD�'.0�$O�,NKODV�0DQGDOD�&LWUD�VHMDN�WDKXQ������KLQJJD�

NLQL� 

6FRSXV� ,'� �� �������������:HE�RI� 6FLHQFH�5HVHDUFKHU,'��+,,������

������3XEORQ�,'������������2UFKLG�,'��KWWSV���RUFLG�RUJ�����������

������������(PDLO��SDVFDVDUMDQD���#JPDLO�FRP 

 

%DVURZL�� DGDODK� 'RVHQ� GL� 8QLYHUVLWDV� %LQD�

%DQJVD�� PHQDPDWNDQ� 6��� 3HQGLGLNDQ� 'XQLD�

8VDKD� GL� 8QLYHUVLWDV� 1HJHUL� <RJ\DNDUWD�� 6���

(NRQRPL� 6\DULDK� GL� 67(%,� /DPSXQJ�� 6��� GL�

8QLYHUVLWDV� 1HJHUL� <RJ\DNDUWD�� 6�� (NRQRPL�

6\DULDK�GL�8,1�5DGHQ� ,QWDQ�/DPSXQJ�� 6���GL�

8QLYHUVLWDV� $LUODQJJD�� 6�� GL� 8QLYHUVLWDV�

3HUVDGD� ,QGRQHVLD� -DNDUWD�� 6HODPD� GL� 6XUDED\D�� SHQXOLV� DNWLI�

VHEDJDL� NRQVXOWDQ� SHUXVDKDDQ� NHFLO� GDQ� PHQHQJDK�� 6HODPD� GL�

6HUDQJ�� DNWLI�PHODNXNDQ�SHQHOLWLDQ�GL� 3URYLQVL� %DQWHQ�� 6HODPD�GL�

/DPSXQJ� EDQ\DN� WHUOLEDW� GDODP� SURJUDP� NRQVXOWDVL� SHUXVDKDDQ�



��� 

 

NHFLO��PHQHQJDK�GDQ�EHVDU��6DDW�LQL��DNWLI�VHEDJDL�SHQXOLV�GL�EHUEDJDL�

PHGLD� PDVVD�� MXUQDO� QDVLRQDO� GDQ� ,QWHUQDVLRQDO�� GDQ� EHUEDJDL�

SHUWHPXDQ� LOPLDK� \DQJ� EHUNDLWDQ�GHQJDQ� OR\DOLWDV�GDQ� NHSXDVDQ�

SHODQJJDQ�� VHUWD� VXVWDLQDELOLW\�� %HEHUDSD� WDKXQ� PHQMDGL� UHYLHZHU�

5LVSUR�.HPHQNHX��GDQ�EHUNDOL�NDOL�PHQGDSDW�KLEDK�SHQHOLWLDQ�GDUL�

%DOLWEDQJ� .HPHQGLNEXG�� .HPHQULVWHNGLNWL�� VHUWD� PHQGDSDW�

EHUEDJDL� SUR\HN� SHQHOLWLDQ� EHUNDLWDQ� GHQJDQ� NHEHUODQMXWDQ�
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