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%XVLQHVV� HQYLURQPHQW� KdV� EHHQ� EHFRPH�
PRUH� dQG� PRUH� FRPSHWLWLYH� EHFdXVH� Ri�
KLJKHU�FXVWRPHU�UHtXLUHPHQWV��FRPSHWLWLRQ�Ri�
ULYdOULHV�dQG�PdUNHW�FKdQJHV��,Q�RUGHU�WR�H[LVW�
dQG�GHYHORS��HQWHUSULVHV�KdYH�EHHQ�idFLQJ�PdQ\�
LVVXHV� LQYROYLQJ� LQ� UHGXFLQJ� PdQXidFWXULQJ�
dQG� RSHUdWLRQ� FRVW�� FXVWRPL]LQJ� SURGXFWV��
UHVSRQGLQJ� FXVWRPHU� GHPdQGV�� LPSURYLQJ�
ORJLVWLFV� dQG� GHOLYHU\� dQG� SURGXFLQJ� KLJK�
tXdOLW\�SURGXFWV��$V�d�UHVXOW��FRPSdQLHV�QHHG�
to�make�information�Àow�between�both�supply�
FKdLQ��VXSSOLHUV��dQG�GHPdQG�FKdLQ��UHWdLOHUV�
dQG� FXVWRPHUV��� iXUWKHUPRUH�� UHOdWLRQVKLSV�
ZLWK�VXSSOLHUV�dQG�EXVLQHVV�SdUWQHUV�PXVW�EH�
LPSURYHG� VR� WKdW� dOO�PHPEHUV� LQ� SURGXFWLRQ�
FKdLQ�ZLOO�VKdUH�FRPPRQ�JRdO��&RQVHtXHQWO\��
HQWHUSULVH� UHVRXUFH� SOdQQLQJ� �(53�� V\VWHPV�
KdYH�EHHQ�dSSOLHG�PRUH�dQG�PRUH�ZLGHO\��

ERP� systems� will� bring� bene¿ts� in�
workÀow� improvement� through� seamless�
LQWHJUdWLRQ� EHWZHHQ� FURVV�iXQFWLRQdO�
SURFHVVHV�� VWdQGdUGL]dWLRQ� Ri� EXVLQHVV�
SUdFWLFH�dQG�dFFHVV� WR�XSGdWHG�dQG� UHdO�WLPH�
GdWd��7KHUHiRUH��(53�V\VWHP�LPSOHPHQWdWLRQ�
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Enterprise�resource�planning�(ERP)�is�a�core-required�part�in�managing�supply�chain�
successfully.� It�has�been�considered�a� useful� tool� in�connecting� all� the� tiers� through� the�
HQWLUH�VXSSO\�FKDLQ�E\�WUDQVIHUULQJ�WKH�LQIRUPDWLRQ��LQYROYLQJ�DOO�WKH�WLHUV�LQWR�GHYHORSLQJ�

new�products,�proposing�innovation�and�focusing�on�the�demand�of�customers.�This�paper�
UHYLHZV�SUHYLRXV�IUDPHZRUNV�LQ�LPSOHPHQWLQJ�(53�WR�LGHQWLI\�FRUH�HOHPHQWV�LQ�GHSOR\LQJ�

ERP.�Base�on�the�critical�aspects�a�conceptual�framework�for�implementing�ERP�in�global�
environment�is�proposed.�I�conclude�with�a�discussion�of�future�research�and�application�in�
this�area.

.H\� ZRugV�� HQWHUSULVH� UHVRXUFH� SODQQLQJ�� RSHUDWLRQ� PDQDJHPHQW�� VXSSO\� FKDLQ�
PDQDJHPHQW��PDQDJLQJ�PXOWL�RUJDQL]DWLRQ�HQWHUSULVHV

� �0$��)RUHLJQ�7UdGH�8QLYHUVLW\��(PdLO��SKXF�QJX\HQ����#JPdLO�FRP
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SURmHFWV�dUH�FRPSOH[�dQG�FKdOOHQJLQJ��dQG�VR��
FRPSdQLHV�PXVW�VSHQG�d�ORW�Ri�WLPH�dQG�PRQH\�
on�them�(Davenport,�1998;�Koh�and�Simpson,�
2007;�Yusuf�et�al.,�2004).�Many�case� studies�
Ri�VXFFHVViXO�dQG�idLOHG�(53�LPSOHPHQWdWLRQ�
are�review�by�Deutsch�(1998)�and�Nelson�and�
5dPVWdG��������

While�Loh�and�Koh�(2004)�analyse�critical�
HOHPHQWV�iRU�d�VXFFHVViXO�(53�LPSOHPHQWdWLRQ�
WKURXJK� iRXU� SKdVHV�� 6RPHUV� dQG� 1HOVRQ�
(2004)� rank� the� importance� of� players� and�
dFWLYLWLHV� dFURVV� VL[� VWdJHV� LQ� d� OLiH� F\FOH� Ri�
(53�LPSOHPHQWdWLRQ��%HVLGHV��WKH�FKdOOHQJHV�
Ri�(53�LPSOHPHQWdWLRQ�ZHUH�LQYHVWLJdWHG�E\�
Davenport�(1998),�McAfee�(1998)�focused�on�
ERP�operations�and�Pan�et�al.�(2011)� looked�
LQWR�(53�SRVW�LPSOHPHQWdWLRQ�ULVNV��$OWKRXJK�
WKHUH�dUH�UHVHdUFKHV�VWXG\LQJ�RQ�PdQ\�dVSHFWV�
Ri�(53�SURmHFWV�LQFOXGLQJ�ULVNV��iHZ�KdYH�EHHQ�
SURYLGHG� JHQHUdO� YLHZ� iURP� WKH� EHJLQQLQJ�
WR� WKH� HQG� Ri� (53� SURmHFWV�� 7KLV� SdSHU� ZLOO�
SURSRVH�d�FRQFHSWXdO�UHiHUHQFH�iUdPHZRUN�iRU�
(53�LPSOHPHQWdWLRQ�

7KH�UHPdLQGHU�Ri�WKLV�SdSHU�LV�GLYLGHG�LQWR�
SdUWV�

Firstly,� critical� elements� are� identi¿ed�
WKURXJK� SUHYLRXV� UHVHdUFKHV� dERXW� (53�
LPSOHPHQWdWLRQ�� 1H[W�� iUdPHZRUNV� iRU�
(53� LPSOHPHQWdWLRQ� dUH� UHYLHZHG�� 7KHQ� d�
FRQFHSWXdO� UHiHUHQFH� iUdPHZRUN� LQ� ZKLFK�
FRQWHQW� dQG� PdWHULdO� iURP� OLWHUdWXUH� UHYLHZ�
dUH� XVHG� LV� SURSRVHG�� )LQdOO\�� WKH� SURSRVHG�
iUdPHZRUN�ZLOO�EH�GLVFXVVHG�dFFRUGLQJ�WR�LWV�
dGYdQWdJHV�dQG�GLVdGYdQWdJHV��

���/lwHuDwXuH�uHYlHZ

&ULWLFDO�HOHPHQWV�IRU�(53�LPSOHPHQWDWLRQ

,Q� RUGHU� WR� LPSOHPHQW� (53� VXFFHVViXOO\��
WKHUH�dUH�PdQ\�HOHPHQWV�WKdW�QHHG�WR�EH�WdNHQ�
into�account.�Loh� and�Koh� (2004)� found� 10�

FULWLFdO� VXFFHVV� idFWRUV�� ��FULWLFdO�SHRSOH�dQG�
��� FULWLFdO� XQFHUWdLQWLHV� dFURVV� iRXU� SKdVHV�
Ri� (53� LPSOHPHQWdWLRQ� LQFOXGLQJ� FKdUWHULQJ�
SKdVH�� SURmHFW� SKdVH�� VKdNHGRZQ� SKdVH� dQG�
RQZdUG� dQG� XSZdUG� SKdVH�� )ROORZLQJ� WKLV�
SRLQW��LW�LV�FOHdU�WKdW�VPdOO��dQG�PHGLXP�VL]HG�
HQWHUSULVHV�PXVW�iRFXV�RQ�dOO�FULWLFdO�HOHPHQWV�
at� each� phase� to� achieve� the� ¿nal� goal� of�
(53� LPSOHPHQWdWLRQ�� $FFRUGLQJ� WR� 6RPHUV�
and� Nelson� (2004),� ERP� implementation� is�
GLYLGHG� UHVSHFWLYHO\� LQWR���VWdJHV�� LQLWLdWLRQ��
dGRSWLRQ�� dGdSWLRQ��dFFHSWdQFH�� URXWLQL]dWLRQ�
dQG� LQiXVLRQ�� 7KURXJK� WKHVH� VWdJHV�� WKH�
authors� identify� 8� key� players� including�
WRS� PdQdJHPHQW�� WKH� SURmHFW� FKdPSLRQ��
WKH� VWHHULQJ� FRPPLWWHH�� LPSOHPHQWdWLRQ�
FRQVXOWdQWV��WKH�SURmHFW�WHdP��YHQGRU�FXVWRPHU�
SdUWQHUVKLS��YHQGRUV¶�FXVWRPL]dWLRQ�WRROV�dQG�
YHQGRU�VXSSRUW��dQG����LPSRUWdQW�dFWLYLWLHV�����
XVHU� WUdLQLQJ�dQG�HGXFdWLRQ������PdQdJHPHQW�
Ri�H[SHFWdWLRQV������FdUHiXO�SdFNdJH�VHOHFWLRQ��
���� SURmHFW� PdQdJHPHQW�� ���� FXVWRPL]dWLRQ��
����GdWd�dQdO\VLV�dQG�FRQYHUVLRQ������EXVLQHVV�
process�reengineering�(BRP),�(8)�architecture�
choices,�(9)�dedicating�resources,�(10)�change�
PdQdJHPHQW�������FOHdU�JRdOV�dQG�REmHFWLYHV��
����� HGXFdWLRQ� RQ� QHZ� EXVLQHVV� SURFHVVHV��
����� LQWHUGHSdUWPHQWdO� FRPPXQLFdWLRQ�� �����
interdepartmental� cooperation.� However,� it�
OHdGV� WR�SUREOHPV�FRQFHUQLQJ�dERXW�FRVW� dQG�
dif¿culty� in� training� and� other� requirements�
identi¿ed� by� Aladwani� (2001).� On� the� one�
KdQG�� WKH� HiiHFWLYHQHVV� Ri� (53� V\VWHPV� LV�
YHU\� FOHdU� dQG� QHFHVVdU\� iRU� HQWHUSULVHV�� RQ�
WKH�RWKHU�KdQG��dQ�RUJdQL]dWLRQ�QHHGV�WR�VSHQG�
WLPH�dQG�PRQH\�LQ�SURFHVVLQJ�(53�LQFOXGLQJ�
KXJH� VWRUdJH� QHHGV�� PdVVLYH� QHWZRUNLQJ�
UHtXLUHPHQWV�dQG�WUdLQLQJ��

Critical�success� factors�are�also� identi¿ed�
LQ� RWKHU� SUHYLRXV� VWXGLHV�� 1LQH� FULWLFdO�
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VXFFHVV� idFWRUV� LQFOXGLQJ� FRPPLWPHQW� E\�
WRS� PdQdJHPHQW�� SURmHFW� PdQdJHPHQW��
LPSOHPHQWdWLRQ� WHdP�� VWUdWHJLF� JRdOV��
RUJdQL]dWLRQdO�FKdQJH�PdQdJHPHQW�� WUdLQLQJ��
SHUiRUPdQFH� PHdVXUHPHQW�� PXOWL�VLWH� LVVXHV�
dQG� GdWd� dFFXUdF\� KdYH� EHHQ� WdNHQ� LQWR�
account�by�Umble�et�al.�(2003).�Another�study�
GHYRWHG�WR�VXFFHVViXO�(53�LPSOHPHQWdWLRQ�LV�
conducted�by�Malhotra�and�Temponi� (2009).�
7KH�dXWKRUV�SRLQW�RXW�VL[�NH\�idFWRUV�LQFOXGLQJ�
SURmHFW� WHdP� VWUXFWXUH�� LPSOHPHQWdWLRQ�
VWUdWHJ\�� GdWdEdVH� FRQYHUVLRQ� VWUdWHJ\��
WUdQVLWLRQ�WHFKQLtXH��ULVN�PdQdJHPHQW�VWUdWHJ\�
dQG�FKdQJH�PdQdJHPHQW� VWUdWHJ\��7d[RQRP\�
iRU�FULWLFdO�idFWRUV�KdV�EHHQ�GHYHORSHG�E\�$O�
Mashari� et� al.� (2003).� In� this� research,� these�
factors�have�been�classi¿ed�according�to�three�
SKdVHV� ���� PdQdJHPHQW� dQG� OHdGHUVKLS�� dQG�
YLVLRQLQJ�dQG�SOdQQLQJ�LQ�WKH�(53�VHWWLQJ�XS�
VWdJH������(53�SdFNdJH�VHOHFWLRQ��WUdLQLQJ�dQG�
HGXFdWLRQ��FRPPXQLFdWLRQ��V\VWHP�LQWHJUdWLRQ��
SURmHFW� PdQdJHPHQW�� V\VWHP� WHVWLQJ�� OHJdF\�
V\VWHP� PdQdJHPHQW�� SURFHVV� PdQdJHPHQW��
FXOWXUdO�� dQG� VWUXFWXUdO� FKdQJHV� LQ� WKH� (53�
LPSOHPHQWdWLRQ�� ���� SHUiRUPdQFH� HYdOXdWLRQ�
dQG�PdQdJHPHQW�LQ�WKH�HYdOXdWLRQ�SKdVH��

Aloini�et�al.�(2007)�¿gures�out�top�¿ve�risk�
idFWRUV� LQ� WKH� OLVW�Ri� WHQ�iUHtXHQW� ULVN� idFWRUV�
LQFOXGLQJ� LPSURSHU� VWUdWHJLF� WKLQNLQJ� dQG�
SOdQQLQJ�� XQVXLWdEOH� SURmHFW� PdQdJHPHQW�
WHFKQLtXHV�� LQdGHtXdWH� (53� VHOHFWLRQ��
LQHiiHFWLYH� FKdQJH� PdQdJHPHQW� dQG� EdG�
PdQdJHULdO�FRQGXFW��7KH�UHVHdUFK�Ri�3dQ�HW�dO��
(2011)�bases�on�40�potential�risks�containing�
9� operational� risks,� 8� analytical� risks,� 16�
RUJdQL]dWLRQ�ZLGH� ULVNV�dQG��� WHFKQLFdO� ULVNV�
GXULQJ�(53� H[SORLWdWLRQ�E\�3HQJ� dQG�1XQHV�
(2009a,� b).� In� the� case� study� about� a� large�
&KLQHVH� PdQXidFWXULQJ� JURXS�� LW� SRLQWV� RXW�
UHVSHFWLYHO\�VHYHQ�FULWLFdO�ULVNV�diiHFWLQJ�(53�

post-implementation:� losing� quali¿ed� in-
KRXVH� ,7�(53� H[SHUWV�� LQdSSURSULdWH� PdVWHU�
SURGXFWLRQ� VFKHGXOH� �036��JHQHUdWHG�E\� WKH�
(53� V\VWHP�� XQZLOOLQJQHVV� WR� XVH� WKH� (53�
V\VWHP� Ri� RSHUdWLRQdO� VWdii�� ORVLQJ� (53�
UHOdWHG� NQRZ�KRZ� dFFXPXOdWHG� RYHU� WLPH��
OdFN�Ri�WHFKQLFdO�VXSSRUW�iURP�V\VWHP�YHQGRUV��
idLOLQJ� WR� JHQHUdWH� dSSURSULdWH� PdWHULdO�
QHW� UHtXLUHPHQW� SOdQ� dQG� idLOLQJ� WR� dFKLYH�
VHdPOHVV�LQWHJUdWLRQ�EHWZHHQ�PRGXOHV�Ri�(53�
system.�The�recent�study�of�Dey�et�al.�(2010)�
SURGXFHV� d�PdWUL[�Ri�JHQHULF� ULVN� idFWRUV� iRU�
(53�LPSOHPHQWdWLRQ�iROORZLQJ�SURmHFW�SKdVHV�
dQG� ULVN� FdWHJRULHV�� ,Q�PRUH� GHWdLOV�� dQ�(53�
SURmHFW� LV� FRQVLGHUHG� WKUHH� SKdVHV� LQFOXGLQJ�
SOdQQLQJ�� LPSOHPHQWdWLRQ� dQG� KdQG�RYHU��
HYdOXdWLRQ� dQG� RSHUdWLRQ� ZKHQ� ULVNV� KdYH�
been� classi¿ed� into� three� categories� named�
SURmHFW�PdQdJHPHQW�SURFHVVHV��RUJdQL]dWLRQdO�
WUdQViRUPdWLRQ�dQG�,7�

���)uDpHZRuNV�IRu�(53�lpSoHpHQwDwlRQ

6LPLOdU� WR� RWKHU� SURmHFW� PdQdJHPHQW�
iUdPHZRUNV�� iUdPHZRUNV� iRU� (53�
LPSOHPHQWdWLRQ�dUH�SURFHVVHG�WKURXJK�SKdVHV��
However,� the� number� of� phases� depends� on�
dSSURdFK�PHWKRG�Ri�HdFK�VWXG\��/RK�dQG�.RK�
(2004)� propose� a� conceptual� framework� for�
d� VXFFHVViXO� (53� LPSOHPHQWdWLRQ� WKURXJK�
�� SKdVHV�� ,Q� HdFK� SKdVHV�� UHPdUNdEOH�
XQFHUWdLQWLHV� dUH� SRLQWHG� RXW� dQG� H[SOdLQHG�
ZKdW�WKH\�dUH�dQG�ZK\�WKH\�QHHG�WR�EH�iRFXVHG��
7KH\�dOVR�VXJJHVW�RWKHU�FULWLFdO�HOHPHQWV�VXFK�
as�people�and�factors�which�can�signi¿cantly�
diiHFW� dQ� (53� LPSOHPHQWdWLRQ� LQ� RUGHU� WR�
SURYLGH� JHQHUdO� YLHZ� LQ� LPSOHPHQWLQJ� (53�
SURmHFWV��$OWKRXJK� FULWLFdO� HOHPHQWV� iRU� (53�
projects�are�identi¿ed,�the�method�to�analyse�
WKHP� KdV� QRW� EHHQ� SURSRVHG� E\� dXWKRUV��
0RUHRYHU�� FULWLFdO� XQFHUWdLQWLHV� KdYH� QRW�
been�classi¿ed,�and�so,�risk�response�guide�is�
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dif¿cult� to� provide.�Consequently,� the� study�
EHFRPHV�PRUH�FRQFHSWXdO�WKdQ�SUdFWLFdO�

Dey� et� al.� (2010)� approach� to� ERP� risk�
PdQdJHPHQW� WKURXJK� WKUHH� SKdVHV� ±� WKH�
SOdQQLQJ��WKH�LPSOHPHQWdWLRQ��dQG�KdQG�RYHU��
HYdOXdWLRQ� dQG� RSHUdWLRQV�� ,Q� PRUH� GHWdLOV��
they� classi¿ed� risks� into� three� categories:�
SURmHFW�PdQdJHPHQW�SURFHVVHV��RUJdQL]dWLRQdO�
transformation� and� IT� before� applying� ¿ve�
VWHSV� Ri� WKH� iUdPHZRUN� ±� LGHQWLi\LQJ� ULVN��
ORJJLQJ�ULVN��UHYLHZLQJ�ULVN��PdQdJLQJ�ULVN�dQG�
FORVLQJ�ULVN�±�WR�GHdO�ZLWK�(53�LPSOHPHQWdWLRQ�
ULVNV��7KH�dXWKRUV�XVH�ULVN�dVVHVVPHQW�VFRULQJ�
WR�dQdO\VH�LPSdFW�dQG�SUREdELOLW\�Ri�UHdOL]HG�
ULVNV� WKHQ� EdVHG� RQ� WKH� LQiRUPdWLRQ� WR�
UHVSRQG� WKHVH� ULVNV��7KLV�UHVHdUFK� LV�FOHdU� LQ�
LGHQWLi\LQJ� SKdVHV�� LQ� dGGLWLRQ�� FdWHJRUL]LQJ�
ULVNV�LQWR�UHOHYdQW�JURXS�dORQJ�ZLWK�SURSRVLQJ�
ULVN� dQdO\VH� PHWKRG� KHOS� SURmHFW� PHPEHUV�
PRUH�HdVLO\�FdOFXOdWH�ULVNV�dQG�PLWLJdWH�WKHP��
However,� the� role� of� important� activities�
dQG� SHRSOH� KdV� QRW� EHHQ� PHQWLRQHG� LQ� WKH�
iUdPHZRUN��dQG�VR�� WKH�JHQHUdO�YLHZ�KdV�QRW�
EHHQ�SURYLGHG�LQ�WKHRUHWLFdO�

3URSRVHG�IUDPHZRUN�DQG�GLVFXVVLRQ

7KH� OLWHUdWXUH� UHYLHZ� LQ� WKLV� SdSHU� OHG� WR�
WKH� GHYHORSPHQW� Ri� d� FRQFHSWXdO� UHiHUHQFH�
iUdPHZRUN� iRU� (53� LPSOHPHQWdWLRQ�� )LJXUH�
��VKRZV�WKH�FRQFHSWXdO�UHiHUHQFH�iUdPHZRUN�
iRU� (53� LPSOHPHQWdWLRQ�� SdUWLFXOdUO\� iRU�
VPdOO�� dQG� PHGLXP�VL]HG� HQWHUSULVHV��
$OWKRXJK� WKHUH� dUH� PdQ\�Zd\V� WR� GLYLGH� dQ�
(53� SURmHFW� LQWR� SKdVHV�� WKLV� SdSHU� iROORZ�
WKH� WUdGLWLRQdO� PHWKRG� FRQWdLQLQJ� WKUHH�
VWdJHV�� SUH� LPSOHPHQWdWLRQ� �WKH� SOdQQLQJ���
LPSOHPHQWdWLRQ� dQG� SRVW� LPSOHPHQWdWLRQ�
VR� WKdW� RYHUOdSSLQJ� EHWZHHQ� SKdVHV� FdQ� EH�
dYRLGHG��7KH�iUdPHZRUN�LOOXVWUdWHV�WKUHH�PdLQ�
FULWLFdO� HOHPHQWV� LQFOXGLQJ� FULWLFdO� SHRSOH��

LPSRUWdQW� SOd\HUV� dQG� dFWLYLWLHV�� dQG� FULWLFdO�
XQFHUWdLQWLHV� �ULVNV��� 7KH\� dUH� FRQVLGHUHG� WR�
EH� WKH�NH\�RQ�WKH� VXFFHVV�Ri�dQ�(53�SURmHFW�
according�to�three�phases�identi¿ed�above.

&ULWLFDO�SHRSOH

According� to� Loh� and� Koh� (2004),� there�
dUH���FULWLFdO�SHRSOH�LQ�dQ�(53�LPSOHPHQWdWLRQ�
SURmHFW�� ,Q� WKH� dXWKRUV¶� iUdPHZRUN�� dQ� (53�
SURmHFW� LV� GLYLGHG� LQWR� �� SKdVHV� ±� FKdUWHULQJ�
SKdVH�� SURmHFW� SKdVH�� VKdNHGRZQ� SKdVH�� dQG�
RQZdUG� dQG� XSZdUG� SKdVH� ±� ZKLOH� LQ� WKH�
SURSRVHG� iUdPHZRUN�� WKHUH� dUH� RQO\� WKUHH�
phases.� However,� the� second� and� the� third�
SKdVHV� LQ� WKHLU� iUdPHZRUN� iRFXV� RQ� (53�
LQVWdOOdWLRQ��VRiWZdUH�GHYHORSPHQW�dQG�VRiWZdUH�
WHVWLQJ��dQG�VR��WKH\�KdYH�WKH�VLPLOdU�SHUVSHFWLYH�
ZLWK�WKH�LPSOHPHQWdWLRQ�SKdVH�LQ�WKH�SURSRVHG�
iUdPHZRUN�� 7KHUHiRUH�� FULWLFdO� SHRSOH� LQ� WKH�
VHFRQG�dQG�WKH�WKLUG�SKdVH�Ri�WKH�ROG�iUdPHZRUN�
EHFRPH�FULWLFdO�SHRSOH�LQ�WKH�VHFRQG�SKdVH�Ri�
WKH�QHZ�FRQFHSWXdO�UHiHUHQFH�iUdPHZRUN�

,PSRUWDQW�SOD\HUV�DQG�DFWLYLWLHV

Somers�and�Nelson� (2004)� identify�8�key�
SOd\HUV� dQG� ��� LPSRUWdQW� dFWLYLWLHV� WKURXJK�
��VWdJHV�Ri�(53�SURmHFW� OLiH�F\FOH��%dVHG�RQ�
de¿nitions�about�these�players�and�activities,�
LW�LV�FOHdU�WKdW�WKH\�LQFOXGH�FULWLFdO�idFWRUV�iRU�
VXFFHVViXO� (53� LPSOHPHQWdWLRQ�� 7KLV� LV� WKH�
UHdVRQ� ZK\� WKH� SURSRVHG� iUdPHZRUN� GRHV�
QRW�PHQWLRQ�dERXW�FULWLFdO�VXFFHVV�idFWRUV�iRU�
(53�LPSOHPHQWdWLRQ�OLNH�SUHYLRXV�FRQFHSWXdO�
UHiHUHQFH� iUdPHZRUNV�� ,Q� WKH� dXWKRUV¶� YLHZ��
(53� LPSOHPHQWdWLRQ� KdV� EHHQ� SURFHVVHG�
WKURXJK� �� VWdJHV�� LQLWLdWLRQ�� dGRSWLRQ��
dGdSWLRQ�� dFFHSWdQFH�� URXWLQL]dWLRQ� dQG�
LQiXVLRQ��%dVHG�RQ�dXWKRUV¶�H[SOdQdWLRQ�dERXW�
these� stages,� the� ¿rst� two� –� initiation� and�
dGRSWLRQ�±�dUH�VLPLOdU�WR�SUH�LPSOHPHQWdWLRQ��
WKH�QH[W�WZR�±�dGdSWLRQ�dQG�dFFHSWdQFH�±�KdYH�
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WKH� VdPH� SHUVSHFWLYH� ZLWK� LPSOHPHQWdWLRQ�
SKdVH�� dQG� WKH� OdVW� WZR� dUH� FRQVLGHUHG� SRVW�
LPSOHPHQWdWLRQ�� $FFRUGLQJ� WR� WKH� RSLQLRQ�
Ri�6RPHUV�dQG�1HOVRQ��dOO����FULWLFdO� idFWRUV�
LQYROYH�LQ���VWdJHV�Ri�(53�OLiH�F\FOH��EXW�WKH�
LPSRUWdQFH�Ri�HdFK�idFWRU�LQ�HdFK�VWdJH�ZKLFK�
are� classi¿ed� into� high� (0.6),� medium� (0.3)�
and� low� (0.1)� are� different.� Therefore,� only�
idFWRUV� ZLWK� KLJK� LPSRUWdQFH�ZLOO� EH� SLFNHG�
into�the�proposed�framework.�However,�in�the�
VWXG\� Ri� 6RPHUV� dQG� 1HOVRQ�� WKHUH� dUH� RQO\�
RQH� idFWRU� ±� XVHU� WUdLQLQJ� RQ� VRiWZdUH� ±� LV�
identi¿ed�highly�important�in�the�last�two;�so�
LQ�WKHVH�VWdJHV��idFWRUV�dUH�PdUNHG�PRUH�WKdQ�
0.5�are�considered�highly�important.

&ULWLFDO�XQFHUWDLQWLHV

&ULWLFdO� XQFHUWdLQWLHV� LQ� WKLV� FRQFHSWXdO�
UHiHUHQFH� iUdPHZRUN� dUH� EdVHG� RQ� VWXGLHV�
of� Dey� et� al.� (2010)� and� Pan� et� al.� (2011).�
5LVNV� LQ� WKH� SUH� LPSOHPHQWdWLRQ� SKdVH�

and� implementation� phase� are� identi¿ed�
according� to� Dey� et� al.� (2010).� There� are�
8� risks� contained� of� 3� project�management�
SURFHVV�ULVNV����RUJdQL]dWLRQdO�WUdQViRUPdWLRQ�
ULVNV�dQG���,7�ULVNV�LQ�WKH�SUH�LPSOHPHQWdWLRQ�
SKdVH�� 7KH� QH[W� SKdVH� LV� VXiiHUHG� iURP�
�� SURmHFW� PdQdJHPHQW� SURFHVV� ULVNV�� ��
RUJdQL]dWLRQdO� WUdQViRUPdWLRQ� RQHV� dQG� ��
RQHV� iURP� ,7�� ,Q� WKH� OdVW� SKdVH�� 3dQ� HW� dO��
(2011)� identi¿ed� 7� main� risks� from� the� list�
of�40�potential�risks�based�on�the�research�of�
Peng�and�Nunes�(2009a,�b).�The�majority�of�
WKHVH�ULVNV����RXW�Ri����dUH�PRUH�LQYROYHG�LQ�
RUJdQL]dWLRQdO� FXOWXUH� dQG� EXVLQHVV� dVSHFWV�
WKdQ�,7�dQG�WHFKQLFdO�dUHdV��7KH�PHWKRG�WKdW�
Pan�et�al.�use�to�¿nd�out�critical�risks�is�risk�
VFRULQJ�EdVHG� RQ� SUREdELOLW\�Ri�RFFXUUHQFH��
LPSdFW� dQG� iUHtXHQF\� Ri� RFFXUUHQFH�
ZKLOH� 'd\� HW� dO�� dQdO\VH� ULVNV� WKURXJK� ULVN�
dVVHVVPHQW�VFRULQJ�FdOFXOdWHG�E\�SUREdELOLW\�
dQG�LPSdFW�

)lJXuH���&RQFHSwXDo�uHIHuHQFH�IuDpHZRuN�IRu�D�VXFFHVVIXo�(53�lpSoHpHQwDwlRQ

��Pre�implementation ����Implementation ��Post�Implementation

&ULWLFDO�
people

�� 9HQGRUV
�� &RQVXOWdQWV
�� &RPSdQLHV�
H[HFXWLYHV

�� ,7�VSHFLdOLVWV
��Operation�Manager
�� (QG�XVHU�
�UHSUHVHQWdWLYHV�

�� ,7�VXSSRUW�SHUVRQQHO

��9HQGRUV
��&RQVXOWdQWV
�� &RPSdQ\�H[HFXWLYHV
��,7�VSHFLdOLVWV
��3URmHFW�PdQdJHU
��3URmHFW�WHdP�PHPEHUV�
�PdLQO\�iURP�EXVLQHVV�
XQLWV�dQG�iXQFWLRQdO�
dUHdV�

��Operation�Manager
��(QG�XVHU�
�UHSUHVHQWdWLYHV�

��,7�VXSSRUW�SHUVRQQHO

�� 9HQGRUV
�� &RQVXOWdQWV
��Operation�Manager
�� (QG�XVHU�
�UHSUHVHQWdWLYHV�

�� ,7�VXSSRUW�SHUVRQQHO�
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Important�
players�and�
DFWLYLWLHV

�� 8VH�Ri�VWHHULQJ�
FRPPLWWHH

�� 9HQGRU�VXSSRUW
�� &dUHiXO�VHOHFWLRQ�Ri�
SdFNdJH

�� $UFKLWHFWXUH�FKRLFHV
�� 8VH�Ri�YHQGRUV�WRROV
�� &OHdU�JRdOV�dQG�
REmHFWLYHV

�� ,QWHU�GHSdUWPHQWdO�
FRPPXQLFdWLRQ

�� 8VHU�WUdLQLQJ�RQ�
VRiWZdUH

�� &KdQJH�PdQdJHPHQW
�� 3URmHFW�FKdPSLRQ
�� 7RS�PdQdJHPHQW�
VXSSRUW

��&KdQJH�PdQdJHPHQW
��8VH�Ri�YHQGRUV�WRROV
��7RS�PdQdJHPHQW�VXSSRUW
��%53
��8VH�Ri�VWHHULQJ�
FRPPLWWHH

��&OHdU�JRdOV�dQG�
REmHFWLYHV

��3URmHFW�PdQdJHPHQW
��,QWHUGHSdUWPHQWdO�
FRRSHUdWLRQ

��'HGLFdWHG�UHVRXUFHV
��'dWd�dQdO\VLV�dQG�
FRQYHUVLRQ

��3URmHFW�WHdP�FRPSHWHQFH
��3URmHFW�FKdPSLRQ
��8VH�Ri�FRQVXOWdQWV
��(GXFdWLRQ�RQ�QHZ�%53
��,QWHUGHSdUWPHQWdO�
FRPPXQLFdWLRQ

��8VHU�WUdLQLQJ�RQ�VRiWZdUH

�� 8VHU�WUdLQLQJ�RQ�
VRiWZdUH

�� ,QWHUGHSdUWPHQWdO�
FRRSHUdWLRQ

�� ,QWHUGHSdUWPHQWdO�
FRPPXQLFdWLRQ

�� 7RS�PdQdJHPHQW�
VXSSRUW

�� 8VH�Ri�FRQVXOWdQWV

&ULWLFDO�
uncertainties

(risks)

�� ,QdSSURSULdWH�EXVLQHVV�
FdVH

�� 8QFOHdU�REmHFWLYHV
�� :HdN�LPSOHPHQWdWLRQ�
WHdP

�� /dFN�Ri�PdQdJHPHQW�
H[HFXWLYH�
FRPPLWPHQWV�dQG�
OHdGHUVKLS

�� /dFN�Ri�V\QHUJ\�
EHWZHHQ�RUJdQL]dWLRQdO�
VWUdWHJ\�dQG�,7�
VWUdWHJ\

�� 8QFOHdU�FKdQJH
�� /dFN�Ri�
FRPPXQLFdWLRQ�ZLWK�
HQG�XVHUV

�� ,QdGHtXdWH�WUdLQLQJ�
SOdQ�iRU�XVHUV�

��,QdSSURSULdWH�
PdQdJHPHQW�Ri�VFRSH

��/dFN�Ri�FRPPXQLFdWLRQ�
EHWZHHQ�LPSOHPHQWdWLRQ�
WHdP��YHQGRUV�dQG�XVHUV�

��3RRU�FRQWUdFW�
PdQdJHPHQW

��,QdSSURSULdWH�
PdQdJHPHQW�Ri�FKdQJH

��,QdSSURSULdWH�
PdQdJHPHQW�Ri�FXOWXUH�
dQG�VWUXFWXUH

��/dFN�Ri�%53�dELOLW\
��/dFN�Ri�(53�LQVWdOOdWLRQ�
dELOLW\

��8QVXLWdEOH�VHOHFWLRQ�Ri�
(53�VRiWZdUH

��)dLOLQJ�WR�LQWHJUdWH�
V\VWHP�PRGXOHV

��,QdFFXUdWH�GdWd
��/dFN�Ri�XVHU�WUdLQLQJ

�� Losing�quali¿ed�in-
KRXVH�,7�(53�H[SHUWV

�� ,QdSSURSULdWH� 36�
JHQHUdWHG�E\�WKH�(53�
V\VWHP

�� 8QZLOOLQJQHVV�WR�
XVH�(53�V\VWHP�Ri�
RSHUdWLRQdO�VWdii

�� /RVLQJ�(53�UHOdWHG�
NQRZ�KRZ�dFFXPXOdWHG�
RYHU�WLPH

�� /dFN�Ri�WHFKQLFdO�
VXSSRUW�iURP�V\VWHP�
YHQGRUV

�� )dLOLQJ�WR�JHQHUdWH�
dSSURSULdWH�PdWHULdO�QHW�
UHtXLUHPHQW�SOdQ

�� )dLOLQJ�WR�dFKLHYH�
VHdPOHVV�LQWHJUdWLRQ�
EHWZHHQ�PRGXOHV�Ri�WKH�
(53�V\VWHP
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5LVN�DQDO\VLV

)RU�FULWLFdO�SHRSOH�� dQG� LPSRUWdQW�SOd\HUV�
and�activities,� they�just�need�to�be� identi¿ed�
LQ� RUGHU� WR� EH� QRWLFHG� LQ� HdFK� SKdVH� Ri� dQ�
(53� LPSOHPHQWdWLRQ� SURmHFW�� 5LVNV� dUH� dOVR�
WdNHQ� LQWR� dFFRXQW�� KRZHYHU�� ZKHQ� ULVN�
KdSSHQV�WKH�FRQVHtXHQFH�FdQ�EH�FRVW�RU�WLPH�
RYHUUXQ�� 7KHUHiRUH�� ULVNV� PXVW� EH� PHdVXUHG�
VR�WKdW�WKH\�FdQ�EH�dYRLGHG�RU�PLWLJdWHG��7KH�
SRWHQWLdO� LPSdFW� dQG� SUREdELOLW\� Ri� ULVN� dUH�
dQdO\VHG� dQG� UHVSRQGHG� OLNH� dQ� H[dPSOH� LQ�
)LJXUH� ���(dFK� ULVN� LV�HYdOXdWHG� LQ� WKH� VdPH�

Zd\�ZLWK� RQH� VWdQGdUGLVHG� VFRUH� VHW� VR� WKdW�
ULVN�VFRULQJ�LV�REmHFWLYH�dQG�LV�QRW�diiHFWHG�E\�
dVVHVVRUV��)LJXUH���VKRZV���OHYHOV�Ri�,PSdFW�
dQG� /LNHOLKRRG� �3UREdELOLW\��� KRZHYHU�� WKH�
QXPEHU� Ri� OHYHOV� dQG� GLYLGLQJ� PHWKRG� dUH�
FXVWRPL]HG� dFFRUGLQJ� WR� FKdUdFWHULVWLFV� Ri�
HdFK�SURmHFW�

'LVFXVVLRQ

One� advantage� of� this� framework� is�
SURYLGLQJ� JHQHUdO� YLHZ� FRQWdLQHG� Ri� FULWLFdO�
dVSHFWV�Ri�dQ�(53�SURmHFW�iURP�WKH�EHJLQQLQJ�
WR� WKH� HQG�� 7KH� VWXG\� SdUWO\� LQKHULWV� VWURQJ�

�)lJXuH����$Q�H[DpSoH�RI�ulVN�DVVHVVpHQw�VFRulQJ�DFFRuglQJ�wR�,pSDFw�DQg�3uREDElolw\��5��$��

*�VwDQg�IRu�5Hg��$pEHu�DQg�*uHHQ�uHVSHFwlYHo\��

(Source:�Dey�et�al.,�2011)
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SRLQWV� Ri� SUHYLRXV� UHVHdUFKHV� dERXW� FULWLFdO�
HOHPHQWV�iRU�(53�LPSOHPHQWdWLRQ��)ROORZLQJ�
WKLV� iUdPHZRUN�� WKLV� FdQ� EH� d� JHQHUdO� JXLGH�
iRU� (53� LPSOHPHQWdWLRQ� WHdP�� 1H[W�� E\�
GLYLGLQJ� dQ� (53� SURmHFW� LQWR� WKUHH� SKdVHV��
WKLV�iUdPHZRUN�FdQ�EH�dSSOLHG�WR�PdQ\�(53�
implementation� projects.� However,� on� the�
RWKHU� VLGH�� LW� EHFRPHV� LPSURSHU� iRU� SURmHFWV�
ZKLFK� VKRXOG� EH� GLYLGHG� LQWR� PdQ\� VPdOO�
SKdVHV�� $OWKRXJK� dQ� (53� LPSOHPHQWdWLRQ�
SURmHFW�LQ�WKH�SURSRVHG�iUdPHZRUN�LV�GLYLGHG�
LQWR� WKUHH� SKdVHV� LQ� RUGHU� WR� GHdO� ZLWK�
SUHYLRXV�VWXGLHV�HdVLHU��WKHUH�dUH�iHZ�FRQWHQWV�
RYHUOdSSLQJ� EHWZHHQ� WKHP�� )RU� H[dPSOH�� d�
SUHYLRXV� UHVHdUFK�Pd\�KdYH���VWdJHV�dQG� WKH�
VHFRQG�RQH�FRQWdLQV�LQiRUPdWLRQ�Ri�ERWK�WKH�SUH�
LPSOHPHQWdWLRQ�SKdVH�dQG�WKH�LPSOHPHQWdWLRQ�
SKdVH� Ri� WKH� SURSRVHG� iUdPHZRUN�� dQG� WKH�
LQiRUPdWLRQ� FdQQRW� EH� VSOLW� FRPSOHWHO\� WR�
VXLW� WKH� QHZ� iUdPHZRUN�� $GGLWLRQdOO\�� dQ�
LPSRUWdQW� FRQWHQW� LQ� WKH� QHZ� iUdPHZRUN� LV�
EdVHG� RQ� PRUH� WKdQ� RQH� SUHYLRXV� UHVHdUFK��
FRQVHtXHQWO\�� WKLV� FRQWHQW� VHHPV� QRW� WR� EH�
FRPSOHWHO\� FRPSdWLEOH�� )RU� LQVWdQFH�� FULWLFdO�
XQFHUWdLQWLHV�SdUW�Ri�WKH�SURSRVHG�iUdPHZRUN�
LV�EXLOW� iURP� WZR� GLiiHUHQW� VWXGLHV� Ri�'H\� HW�
al.� (2010)� and� Pan� et� al.� (2011).�While�Dey�
HW�dO��PHdVXUH�ULVNV�dFFRUGLQJ�WR�WKHLU�LPSdFW�
dQG�SUREdELOLW\�� ULVNV� LQ�3dQ�HW� dO�¶V� UHVHdUFK�
dUH� VFRUHG� WKURXJK� SUREdELOLW\�� LPSdFW� dQG�
frequency.�However,�the�conceptual�reference�

iUdPHZRUN� WULHV� WR� VROYH� WKLV� SUREOHP� E\�
dSSO\LQJ� RQH� VWdQGdUGL]HG� PHWKRG� iRU� ULVN�
dVVHVVPHQW��$QRWKHU� SRLQW� LV� WKLV� iUdPHZRUN�
LV�EXLOW� iURP�VHFRQGdU\�LQiRUPdWLRQ�Ri�PdQ\�
SdSHUV� VWXGLHG� LQ� GLiiHUHQW� SHULRG� Ri� WLPH��
dQG� VR�� LW� LV� QRW� d� WRWdOO\� XS�WR�GdWHG� dQG�
FRPSdWLEOH�SURGXFW�

���&RQFoXVlRQ

7KLV� SdSHU� iRXQG� WKUHH� FULWLFdO� HOHPHQWV��
QdPHO\� FULWLFdO� SHRSOH�� LPSRUWdQW� SOd\HUV�
dQG� dFWLYLWLHV�� dQG� FULWLFdO� XQFHUWdLQWLHV� WKdW�
HQWHUSULVHV��HVSHFLdO�VPdOO��dQG�PHGLXP�VL]HG�
RQH��PXVW�FRQVLGHU�LQ�RUGHU�WR�LPSOHPHQW�(53�
VXFFHVViXOO\��%dVHG�RQ�SUHYLRXV�UHVHdUFKHV�dQG�
GLYLGHG� dQ� (53� LPSOHPHQWdWLRQ� SURmHFW� LQWR�
WKUHH�SKdVHV��d�FRQFHSWXdO�UHiHUHQFH�iUdPHZRUN�
ZLWK� FULWLFdO� HOHPHQWV� ZdV� GHYHORSHG�� 7KH�
¿nal�goal�of�this�paper�is�providing�a�general�
YLHZ� dFURVV� (53� LPSOHPHQWdWLRQ� iRU� SURmHFW�
WHdP�dQG�VWdNHKROGHUV��$QG�VR��iURP�WKdW�YLHZ�
WKH\� FdQ� FUHdWH� d� SOdQ� WR� dFKLHYH� VXFFHVViXO�
(53�LPSOHPHQWdWLRQ�

)RU�iXUWKHU�UHVHdUFK��WKH�iUdPHZRUN�ZLOO�EH�
XSGdWHG�ZLWK�SULPdU\�LQiRUPdWLRQ��$iWHU�WKdW��
WKH�QHZ�iUdPHZRUN�ZLOO�EH�dSSOLHG�LQ�UHOHYdQW�
case�studies�to�¿nd�the�gap�between�conceptual�
LGHdV� dQG� SUdFWLFdO� NQRZOHGJH�� 7KHQ�� LW� ZLOO�
EH� LPSURYHG� dJdLQ� WR� HQVXUH� WKdW� LW� FdQ� EH�
d� SUdFWLFdO� JXLGH� WR� (53� LPSOHPHQWdWLRQ�
SURmHFWV�dV�WKH�LQLWLdO�SXUSRVH�Ri�WKH�dXWKRU�q
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