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Abstract

Business Intelligence (BI) is becoming one of the fastest growing systems in the
Information Management (IM) field. Due to the complexity of the implementation
process of Bl, Many BI investments face serious challenges leading to under expected
benefit returns and most probably system failure. Thus, performing a readiness
assessment toward Bl becomes essential for avoiding loss and reducing
implementation's risks. This study aims to develop a readiness assessment framework
based on the critical success factors (CSFs) of Bl in Gaza Strip environment. To
achieve this objective, this study followed a three-phase exploratory mixed-
methodology: Firstly, a relevant literature review was carried out to consolidate and
extract the CSFs that significantly affect the Bl system during the pre-implementation
phase. A comprehensive list of fourteen CSFs, categorized into three domains:
Organization, Process, and Technology, has been derived. In the second phase, a CSFs
readiness framework has been developed by ranking and weighting the factors using
AHP method and developing contextual terms for each factor. Results showed that
Organization domain was the most important domain with importance weight of
62.1% followed by Process domain and Technology domain with 25.1% and 12.8%
respectively. In addition, study results exposed that the top seven factors were Top
Management Support, Vision & Planning, Available Data Quality, Resource
Allocation, Appropriate Team Skills, IT Governance, and Continuous Improvement
Culture with 20.0%, 12.7%, 9.9%, 8.1%, 7.1%, 6.3% and 6.0% respectively. Finally,
the proposed framework was then applied at Ministry of Education & Higher
Education (MoEHE) by conducting a quantitative survey to measure the readiness
level of the top seven factors. The assessment of MoEHE illustrated that the overall
readiness of the ministry was 71.4%. The study found that Appropriate Team Skills,
Available Data Quality, and Top Management Support factors were adequate and
suitable for Bl adoption. While, Vision & Planning, Resource Allocation, Continuous
Improvement Culture and IT Governance factors were insufficient and needed more
attention to be improved. Organizations in Gaza are strongly recommended to use the
proposed readiness framework before starting Bl implementation process. Future
empirical studies are recommended to validate the proposed readiness framework by
checking the relationship between the proposed CSFs and BI success.



oadlall

cSlasteal) 8)la) Jlave S hlLiil b STy eyl aal (g 5anls JaeY) 1S5 oy conal
Oe waall Glh (Bainay e dalee 223 Jlee V) 1S3 maly Gubiis i Dlee ) (e WUy
b2 & L) Jad Y 505 Les Lghe Bsapall ilgal) 33 ¥ Jlaa) 138 8 oyl
SIS maly il Wadawind (gae any Clanal) g ol (o pall e O lagds i
ol z35ad sl ) Al oda Caagd L gadail) lalia (e aally ledl) Jdal JleeY)
Gl zgia dushall Craadinl g L Jlee V) oS3 zaly Gudail 53¢ ¢ Uad Cluge Ljala (52
Laabe o ol dae ¢ ) Aspall (B dabe EDE L Jeal) Ciandy lasal)
S by Guli e Bl daall ~laill Jalse zhanuy Akl el dalu el
Sale e daf (e 4350 Alels A3 1Y) dlapall o L i) J L 538 DA JlecY)
JEs) Auhyall (e Al Alsjall b A sl dalgey Atk Jalse s daanlats dalse ] Jobia
el Y] Cluay i PR 0o Slangall dals bl 3500 aranad M Ogialil
Jalsall dian i) cujell G AHP ajell dalaill sld aladialy daall alsall
Jalgal) calian Wi %25.1 daedy kel Jalsall Loahi %62.1 carly dnad) Loty dnaidanal)
gy cLledl HY) aco 1300 Jalgall o bl cipelily WS .%12.8 Lo o duaglgisil)
aSen o pshill (G Hlge Dl panasi o Hodll iclbul] bisa ¢ lghnhidy duwga
Al Laa¥) dnl e Jalse g el (& el pundl dlds clogleal) LinglsiSs
7.1 %8.1 %9.9 %12.7 %20.0 sty Sl £S5 malyy ks e bl
bz dgat Gadity (gialll Bl Aul e ZUEN Aayall iy s e %6.0 <%6.3
G bl (oS liial aladan) P e el addailly 205l 3y o dusgall jalall
Bals sl of il iy 5 Jlae Y 1SS maly Gadl Blsl) Jals dajall dalsall diials
Sl 535ng skl (548 Slgay Lledl SY) aca of il celily WS %714 Ly
gy ol Culgall b Chaa Lal Bl o) Canasl ey ¢ Gaalaill didec e al dailiag S8Ls
Cpanil] il Cilagleall LnslsiSi daSoay Ylsall aradi Ao 5adlly lghnbsiy duwga
e 1S3 maly Gabiy A ey nelailly slaa¥) e aiall ) zliad Sy saieel
bl J8 e ) 7 3sail pladiuls ddaall Clasgally cblysll Osiald) ocasl dulgdl)
e ) ogialll seas WS L ke olSh galy Guki & gordll U agipls g bl
alse Gn el (asd DA e zjikall z3gall 3825 daia (o Fanill Addias Cigny
eI 61SD zealys Gadat ~ladg dayall



Dedication

Kspecially dedicated
‘Co my dear parents, mother and father,
‘Co my beloved family, Abeer, Ahmed and Mohammed
‘Co my dear brothers, sisters and their beloved families

Co my dear friends and HOZICZ colloagues

‘Co those who saorifice their lives so that we might live in dignity,

‘Che Marrs

‘Co those whe was robbed of their frecdom so that we might live in

freedom, ‘Che ‘Rrisoners
Co Ralesting All Radestine

‘Co all of pou & dedicate this work



Acknowledgment

All gratitude and admiration first go to Allah for giving me the courage, strength,

and patience to complete my study.

I would like to express my sincere gratitude to my advisor Assistant Prof. Khalid
A. Dahleez for his supervision and guidance. Dr. Khalid trusted on my potentials,
inspired me and pushed me to work hard enough. His insightful and encouraging

commentary enriched my thoughts and helped me in completing this dissertation.

I would like to express my gratitude to the experts who helped me in this research
by filling the questionnaires and for their valuable time.

Last, but not least, I would like to thank my family and friends for their

continuous support throughout this research.

Vi



Table of Contents

The Result of JUAGMENT ........c.oiieee e I
N 0L = Tod RSP SUPPRP I
ADSIIACE (AFADIC) .viieeiiieeee e e v
D =T [ Tox U1 o] o PSP \
ACKNOWIEAGMENT ... et VI
Table OF CONENES ..o VII
LISt OF TADIES ..o bbb X
LISt OF FIQUIES ...ttt et et e e sneeaesneenre s XIl
List Of ADDIEVIALIONS ......c.oiiiiiiiiiesie e e XHI
Chapter ONne: INtrOdUCTION .......c.ocviiiiiice e 2
0 R 101 oo L1 T [ o SR 2
1.2 Problem Statement ..........cooviieii i 3
1.3 ReSearch QUESTIONS ......cceciiiieieiie et 4
1.4 ReSeArCh ODJECTIVES ......oouiiieiii s 5
1.5  ReSearch VariableS ..o s 6
1.6  Significance of this StUAY .........ccceviiiiiiiicie e 7
1.7 Research LIimitations .......ccoccoiiiiiiiiiisieiee s 8
1.8 Structure Of the THESIS ...cveiiieiiiece s 9
1.9 Chapter SUMIMEIY.......coiiiiieieiieiee sttt 9
Chapter TWo: LIiterature REVIEW ...........ccoiiiiiiieie e 12
2.1 BUSINESS INTEIIgENCE. ..o 12
2.1.1  Defining Business Intelligence ... 12
2.1.2  Values and Benefits of Business Intelligence...........ccccoceovveveevieinenne. 13
2.1.3  Architecture of Business Intelligence.........cccovevviveivcic e, 16

2.2  Organizational Readiness ASSESSMENT...........cccivveiueivieiieie e 19
2.3 Business Intelligence Critical Success Factors (CSFS)........ccccvvevvevveinnenee. 21
2.3.1  Critical Success Factors (CSFS)......cccouiiiiiiiiniiinieieene s 21
2.3.2  CSFs Associated With Information Systems...........cccccevvviieneiinnne. 22
2.3.3  CSFs Associated With Business Intelligence ..., 24
2.3.4  Categorization of CSFs Associated With Business Intelligence ......... 28
2.3.5  List of Proposed CSFs Associated With Business Intelligence........... 31

2.4  Ministry of Education & Higher Education (MOEHE) .............cccccecvennnnne. 45

Vil


file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478332852
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478332854

2.4.1  ERP system of Ministry of Education & Higher Education................. 46

2.5 Chapter SUMMAIY......ccocieiieie ettt ae e e 49
Chapter Three: Previous StUTIES ...........ooiiiiieiiienessee e 51
3.1  List of Relevant Previous StUdIES .........ccoovveieiieiieiieie e 51
3.2 Evaluation and comment on previous studies of CSFs of Bl..................... 66
3.3 ReSearch DiStINCHION ........ooieiiiiiiieiiieie e 68
3.4 Chapter SUMIMAIY.......coviiiiieeieeie e este e seeste e e sre et e e e e sraereenee e 69
Chapter Four: Research Methodology .........ccccoveviiieiieie i 71
4.1  Research Methodology........ccccviieiiiiieie et 71
4.2 Phase One: Critical Success Factors (CSFs) Identification ........................ 72
4.3  Phase Two: Framework Development.........cccocvvviieninieieiene e 73
4.3.1  Experts Panel (EXpert SElECtion) .......ccccoeiiiinininiiiieee e 74
4.3.2  First Round: Factors Rating and Modifications.............ccccocevvrerennnen 74
4.3.3  Second Round: AHP Model Applying (Weighting Factors)............... 75
4.3.3.1 Introduction of Analytic Hierarchy Process (AHP) ..........cc......... 76
4.3.3.2  AHP Methodology and AXiOMS .........cccccevivereiiieiiene e 77
4.3.3.3  Hierarchical Structuring of the Problem: .........c.ccccovviiiiieiecn, 79
4.3.3.4  Pair-wise COMPAriSONS: .......c.cieiiieieerieaieseeseeeeesteesteseesaeseeseens 80
4.3.3.5  Consistency EValUation: ..........cccoveiiriiiniienieieieese e 82
4.3.3.6  SYNENESIS: ..ciiiiiiiiiie e 83
4.3.3.7  Group DECISION......ccuiiiiiiiiiiisiieieiee e 84
4.3.3.8  Adjustment of AHP To Current Application..........ccccceevvriinnnns 84
4.3.3.9  AHP Implementation.............cccoveiieiiiic i 85

4.4  Phase Three: Framework Application...........cccccoovvevveieieesecce e 85
4.4.1  Population and Sample ... 86
4.4.2  ReSearch INStrUMENTS.........cccooiiiiiiieiee e 88
4.4.3  Data COECHION ...ceoieieie e 89
4.4.4  Statistical Analysis TOOIS........cccceiiiiiiiii e 90
4.4.5 Validity of the Readiness Assessment Questionnaire...............cc.cc.e.... 90
446 Reliability of the Readiness Assessment Questionnaire...................... 98
4.5  Chapter SUMMAIY ... ..o 99
Chapter Five: Data Analysis & ReSUILS .........ccccvieiiiieiii i 101
5.1 Phase One: Critical Success Factors (CSFs) Identification ...................... 101
5.2  Phase Two: Framework Development.........c.ccccevivevieiieenie e 104

VI



5.2.1  First Round: Factors Rating and Modifications.............ccccccevvervennnne 104

5.2.2  Second Round: Applying AHP Model (Weighting Factors)............. 107
5.2.2.1  Hierarchical structure of the problem..........ccccoooeiiiiininnnn. 108
5.2.2.2  Pairwise Comparison CondUCtINg .........ccccurvrrerierenierienenenieens 110
5.2.2.3  Inconsistency ANAIYSIS .......c.cceiiieiiiiiiiiiieeeee s 116
5.2.2.4  CSFs Weighting ANalySiS........cccooeiiriiiiiiiiieeee s 117
5.3  Phase Three: Framework Application (MoEHE as a case study) ............. 129
5.3.1 Demographic Characteristics of the Sample............ccccvvviviviiiiienne 129
5.3.2  Readiness Level DesCription .........cccccveveiveriiieieese e ese e 130
5.3.3  Readiness Level 0f CSFS ... 131
5.3.4  The Overall Readiness Level of MOEHE ...........ccccccovviviiiiiicieene 143
5.4 Chapter SUMMAIY........ccoiiiiiiiirisieiee et 146
Chapter Six: Conclusion & Recommendations............ccoecvevverenieenesieseeneeseenns 148
B.1  CONCIUSIONS ....uvieiieiiiesieeie ettt e e esreenneanee s 148
6.1.1  Phase One: Critical Success Factors Identification ...............c.cc.ccve.. 148
6.1.2  Phase Two: Framework Development...........cccooveveiieieciciieceenne 149
6.1.3  Phase Three: Framework Application (MoEHE as a case study)...... 150
6.2  ReCOMMENTALIONS .......oviiiieiiiiieiieeee e 151
6.2.1  General Practical Recommendations...........cccccervvereniennvenesieeneennnns 151
6.2.2  Practical Recommendations for MOEHE.............ccccccoovviiiiiiicieennne 152
6.2.3  Theoretical Recommendations (Future research) ...........cc.ccocvvvnvnnnne 153
The REFEIENCE LISt ......iiiiieee ettt nne e 155
Appendix A: ICT Startups Critical Success Factors Questionnaire................. 163
Appendix B: Business Intelligence Critical Success Factors Pairwise
Comparison QUESTIONNAIIE ..........cceieeiieeie et 167
Appendix C: Experts background and information..............ccccccceevveveiieceennn. 172
Appendix D: Assess Readiness Toward Business Intelligence Implementation
(Measure Critical SUCCESS FACLOIS) .......cccveviviiiiieiece e 173
Appendix E: Assess Readiness Toward Business Intelligence Implementation
(Measure Critical Success Factors) —ArabiC Version..........ccccccvvvevveiieeciiesinnens 182
Appendix F: Questionnaire Evaluation (List of Referees)........cccccccevveiiiiinnnn. 189



List of Tables

Table (2.1): Categorization 0f CSFS .........ccccciiieiiiieieee e 29
Table (4.1): Demographic profiles for eXperts.........ccccovviieieiie i 75
Table (4.2): Saaty (1987) Scale of Importance INtensities ..........cccocvevevierieereseeen. 81
Table (4.3): Random Consistency INdexX (RI)......ccooiveviiiinineiieceeceeeee e 83
Table (4.4): The distribution of population..............ccceeevieiieie s 87
Table (4.5): Respondents by supervisory poSitions ..........ccccveveveerveresieeseerieseenns 89

Table (4.6): Correlation coefficient of Vision & Planning factor and its paragraphs

Table (4.7): Correlation coefficient of Top Management Support factor and its

PATAGIAPNS ...ttt et eare et eareenreete e e nreenre s 92

Table (4.8): Correlation coefficient of Resource Allocation factor and its paragraphs

Table (4.9): Correlation coefficient of Continuous Improvement Culture factor and

LR 0T To 1o 0SSOSR 93
Table (4.10): Correlation coefficient of IT Governance factor and its paragraphs .. 94

Table (4.11): Correlation coefficient of Appropriate Team Skills factor and its
PATAGIAPNS ...ttt ettt et e et e e e nreeaearaenre e 95

Table (4.12): Correlation coefficient of Available Data Quality factor and its
O =10 - o] USRS 97

Table (4.13): Correlation coefficients between constructs and the whole of the

(o [U SRSy (o] g U1 (OSSP 98

Table (4.14): calculated values of Cronbach‘s coefficient (alpha) for each construct
and for the wWhole QUESTIONNAITE ..........cocoiiiiiiiiee e 99

Table (5.1): Analysis of CSFs from the Supporting literatures .............ccoccocvvenneee 101
Table (5.2): The experts’ ratings for the derived criteria success factors (CSFs)... 104

Table (5.3): The final critical success factors (CSFS) .......cccoocvvvieviiiiiieiieiiie s 108



Table (5.4): The mean pairwise comparison matrix of main domains ................. 111
Table (5.5): The mean pairwise comparison matrix of the Organization domain.. 112
Table (5.6): The mean pairwise comparison matrix of the Process domain........... 114

Table (5.7): The mean pairwise comparison matrix of the Technology domain.... 115

Table (5.8): The inconsistency ratios for all eXperts..........cccocevveveriniiereninieeiens 117
Table (5.9): The global weights 0f CSFS .......ccoiiiiiiiiiiee e 118
Table (5.10): CSFs ranking according to the global weight ... 119

Table (5.11): Comparison of CSFs weighting and ranking of this research and

PIEVIOUS STUIES. ....cuieeeteite ittt bbbttt 124
Table (5.12): Guidance points to measure the readiness factors of Bl ................... 127
Table (5.13): Demographic profiles of respondents.............cccccveveivieiieiciiicieenns 130
Table (5.14): Mapping of Mean values into one of the readiness level.................. 131
Table (5.15): Readiness of Vision & Planning of MOEHE .............cccccooviiiiennns 132
Table (5.16): Readiness of Top Management Support of MOEHE ....................... 134
Table (5.17): Readiness of Resource Allocation of MOEHE...............c.cccovviiinnn 136
Table (5.18): Readiness of Continuous Improvement Culture of MoEHE ............ 137
Table (5.19): Readiness of IT Governance of MOEHE ............ccccoooviiiiiiiiiienne 139
Table (5.20): Readiness of Appropriate Team Skills of MOEHE ........................... 141
Table (5.21): Readiness of Available Data Quality of MOEHE ...............cccevene. 143
Table (5.22):The Overall Readiness of MOEHE...............c.ccocoovveiiiic i 144

Xl



List of Figures

Figure (2.1): Key benefits derived from Bl SOIUIONS..........cccoviiiiiiniiiin e 15
Figure (2.2): Five-layered framework of Business Intelligence architecture............ 17
Figure (2.3): Information System success model ..........ccccccevveviiveiiieni e 23
Figure (2.4): Data Warehouse Success Model...........cccovvriiieninieniene e 25
Figure (2.5): Business Intelligence success framework ...........ccoeveveiinininnnenn. 27
Figure (2.6): Critical success factors CIUSLErS .........ccccvveveevieiieri e 30
Figure (2.7): Business Intelligence project life cycle ........c.cooevveveiieiiiiciiece, 31
Figure (4.1): Steps of the resSearch ProCess.........coovererererisisieeee s 72
Figure (4.2): AHP methodology and itS STEPS .......cceveririiininieieee s 78
Figure (4.3): AHP HIErarChy .........ccccoiieiiiie et 79
Figure (4.4): AHP pairwise comparison eXample ..........ccccevvevieieiiene e 82
Figure (5.1): Literature Frequency of CSFs from the literature .............cccccocevveene 104
Figure (5.2): The experts' compromised rate percentages of the CSFs.................. 106
Figure (5.3): Hierarchical structure of the AHP model ............cccov e, 109
Figure (5.4): Main domains pairwise comparison results .............cccceeveeveevesnennn. 111
Figure (5.5): Organization domain pairwise comparison results.............cccceeueenee. 113
Figure (5.6): Process domain pairwise comparison results ...........ccccoeveieninnnnns 114
Figure (5.7): Technology domain pairwise comparison results .............ccccocevennene 115
Figure (5.8): The global weights of CSFs from EC tool ..........ccccccoeoeiieiiiein. 120
Figure (5.9): Chart of CSFs global weights.........c.cooeiiieiii e 120
Figure (5.10): CSFs Readiness Assessment Framework For Bl System................ 126
Figure (5.11): CSFs and Overall Readiness Ratios of MOEHE.................cc.coeee. 145
Figure (5.12): Radar diagram for Readiness ratios of MOEHE ...............c.cccoeeni.. 146

Xl


file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333022
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333023
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333024
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333025
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333026
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333027
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333028
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333029
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333030
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333031
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333032
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333033
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333034
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333035
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333036
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333037
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333038
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333039
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333040
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333041
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333042
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333043
file:///E:/mba/thesis/thesis_%20Final%20version%2026-3-2017.docx%23_Toc478333044

List of Abbreviations

ADQ : Available Data Quality

AHP : Analytical Hierarchy Process

AR : Resource Allocation

ATS : Appropriate Team Skills

Bl : Business Intelligence

BIS : Business Intelligence System

CEO : Chief Executive Officer

Cl : Consistency Index

CIC : Continuous Improvement Culture
ClO : Chief information officer

CM : Change Management

CR : Consistency Ratio

CRM : Customer Relationship Management
CSFs : Critical Success factors

DSS : Decision Support System

DW : Data Warehouse

ERP : Enterprise Resource Planning System
ETL . Extract, Transform and Load

IM : Information Management

IS : Information System

IT . Information Technology

ITC : User IT & Analytical Culture

ITG . IT Governance

ITI . IT Infrastructure

KPI : Key Performance Indicator

MCDM : Multi Criteria Decision Making

MIS : Management Information System
MoEHE : Ministry of Education & Higher Education
NPV : Net Present Value

OocCC : Cross-Organization Collaboration Culture
OLAP : Online Analytical Processing

OLTP : Online Transactional Processing

PC : Presence Of Champion

PIP : Project Implementation Profile
PMM : Project Management & Methodology
ROI : Return Of Investment

TMS : Top Management Support

Ul > User Involvement

VP > Vision & Planning

X1



Chapter one
Introduction



Chapter One: Introduction

1.1 Introduction

Information plays a vital role in the most management processes and functions
including planning, organizing, controlling, and decision-making. Hence, it is a widely
held view that information is the power that nothing moves without it. In addition,
organizations that cannot properly utilize their information assets risk serious failure.
As a result to the rapid changes in the organizations' internal and external
environments, organizations are working hard to lever the benefits from information

through adopting a new concept called Information Management (1M).

Information management is acquisition of information from all available sources
and distribution of that information to those who need it. Information management is
a superset of many functions and systems, including data quality, master data
management, data warehousing, business intelligence, etc. Many organizations began
adopting Data Warehouse (DW), which is a central repository of integrated current
and historical data from one or more disparate sources. Soon, many organizations
recognized that a data warehouse is just the first step toward building an information
infrastructure that supports a complete range of analytical activities and applications.
This led to the emergence of a new conception called Business intelligence (BI), which
has come to take advantage of the data warehouse by turning data into knowledge and
knowledge into action for business gain. According to a survey released by Gartner
Group (2008), Bl has become one of the most important strategic tools and is

considered highly demanded system (Anjariny, Zeki, & Hussin, 2012).

Although, the successful implementation of Bl can achieve 400% ROI (Adamala
& Cidrin, 2011), Bl implementation is such a complex and comprehensive process
which is affected by many technical and nontechnical factors, so many of Bl
investments failed to reach the expected and desired outcomes (Olszak & Ziemba,
2012; Yeoh & Koronios, 2010; Yeoh, Koronios, & Gao, 2008). Recently , many
researchers investigated the Critical Success Factors (CSFs) of Bl to increase the
chance of a successful Bl implementation (Adamala & Cidrin, 2011; Anjariny et al.,
2012; Dawson & Van Belle, 2013; Naderinejad, Tarokh, & Poorebrahimi, 2014;
Olbrich et al., 2012; Olszak & Ziemba, 2012; Yeoh & Koronios, 2010).



The high failure rate of Bl initiatives lead to the fact that many researchers
consider the readiness assessment as one of the key success factors for Bl systems and
essential for reducing implementation’s risk (Anjariny et al., 2012; Consulting, 2008;
S. Williams & Williams, 2004, 2010). Organizational readiness of BI refers to the
degree of preparation and the existence of the essential prerequisites necessary to
capture the full business value of Bl (Reinschmidt & Francoise, 2000). Theoretically,
organizations with a high level of readiness have a lower level of risk and able to

leverage the success ratio for new BI system.

The current study addresses the organizational readiness assessment of Bl
systems. This research uses a three-phase exploratory methodology: In the first phase,
an investigation of previous studies has been used to analyze, consolidate and extract
the critical success factors (CSFs) of Bl systems. In the second phase, a CSFs readiness
assessment framework for Bl has been developed by ranking and weighting the factors
using AHP method and developing contextual terms for each factor. Finally, a case
study has been conducted to thoroughly analyze the proposed framework. The
readiness assessment framework has been applied to Ministry of Education & Higher

Education (MoEHE) as one of the biggest and most important ministries in Palestine.

1.2 Problem Statement

To get adapted to the rapid changes in business environment, organizations are
working hard to leverage the benefits from information through adopting the new
conception of Information Management (IM). The top demanded system in this field
is Business Intelligence (BI). Bl is a set of integrated tools that gather, store and
analyze the available data to generate a useful information for the decision-making
process. Bl supports users to access the right data in the right time to take the right

decision.

In 2008, Palestinian Authority has taken a decision to invest in information
systems' tools to increase and improve work and deliver its services and facilities in an
effective and efficiency way. This decision became a strategic objective for many
Palestinian Authority ministries including the ministry of education & higher
education (MoEHE), which implemented the Enterprise Resource Planning (ERP)



supported by UNICEF. Furthermore, depending on the interviews conducted with
experts from different fields (governmental, private, and high educational fields), the
experts mentioned that many organizations in Gaza decided to invest in information
systems to improve work and to deliver services effectively and efficiently. The
adoption of Information Systems generates huge data over years. Thus, some
organizations in Gaza are looking forward to utilizing the existing data to support
decision-making process in the light of business intelligence. The IT director general
and the project manager of MoEHE declared that after a successful implementation of
ERP, Bl adoption has become a strategic goal for the ministry and it is one of the
scheduled projects that will be sponsored by UNICEF in 2017 (M. Khateeb, IT director
general, June 15, 2016).

Unfortunately, Bl is a complex system that has a high failure rate. 50-80% of Bl
initiatives were under expectation and failed to achieve their objectives (Adamala &
Cidrin, 2011; Jamaludin & Mansor, 2011; Yeoh & Koronios, 2010). Such failure costs
organizations huge monetary, time, and man efforts. This is why MoEHE and other
organizations need to deeply evaluate their readiness for change before investing in
Bl. Hence, this study introduces a readiness assessment framework based on the
critical success factors of Bl. Then, the last phase of this study aims to fulfill the
MoEHE need by applying the proposed framework to the ministry as a case study to
assess to what extent the ministry is ready to accept Bl system and to provide a suitable

recommendation for Bl implementation.

1.3 Research Questions
The study come to answer the following research questions:
1- What is the most important Critical Success Factors (CSFs) of Business
Intelligence (BI) implementation in Gaza strip?
2- What is the impact weight for each Critical Success Factor (CSF) on Business

Intelligence (BI) success implementation based on Gaza context?



Is there a suitable readiness assessment framework to assess the organizational
readiness of Bl adoption in Gaza?

What are the contextual terms of each Critical Success Factors (CSFs) of
Business Intelligence (Bl) in Gaza?

What is the overall readiness ratio of implementing Business Intelligence (Bl)
in Ministry of Education & Higher Education (MoEHE) - Gaza?

What are the weaknesses that the Ministry of Education & Higher Education -

Gaza should focus on to maximize Bl benefits?

1.4 Research Obijectives

Based on the above introduction and problem statement, the study has the

following specific objectives:

1

To investigate and determine BI critical success factors and their associated
contextual elements that influence implementation of Bl systems.

To identify the most important factors by ranking and weighting the BI critical
success factors according to relevance, controllable, and variability
dimensions.

To develop a framework for evaluating the organizational readiness of Bl
adoption.

To deeply investigate the proposed framework by applying it to the Ministry
of Education & Higher Education (MoEHE) as a case study.

To determine the weaknesses that the Ministry of Education & Higher

Education - Gaza should focus on to maximize Bl benefits.



1.5Research Variables

The current research contains fourteen variables, Critical Success Factors, that

may affect the success of Bl implementation in Gaza, these factors are briefly

descripted as follows:

1-

Vision & Planning (VP): Organization should have a clear vision about the needs,
reasons, and benefits that must be achieved by BI investment. Therefore the
organization must align Bl to organization vision, business needs and strategies
(Yeoh & Koronios, 2010).

Top Management Support (TMS): Bl should be business driven with widespread
management support. The commitment and involvement of senior management are
imperative since this will help in overcoming resistance and manage the change
process (Yeoh & Koronios, 2010).

Resource Allocation (RA): There should be adequate funding, hardware, software
and human resources (Hawking, 2013).

Continuous Improvement Culture (CIC): adopting continuous improvement
culture and empowering all members within an organization to continuously seek
opportunities for improvement is considered a significant factor for success of Bl
implementation (S. Williams & Williams, 2004).

User IT & Analytical Culture (UIT): Organizations that are accustomed to the use
of information, IT technologies and analytical frameworks do better to lever
benefits of Bl (Hidayanto, Kristianto, & Shihab, 2012).

Cross-Organization Collaboration Culture (CC): To succeed at Bl, an enterprise
must nurture a cross-organizational collaborative culture in which everyone grasps
and works toward the strategic vision (Hidayanto et al., 2012).

IT Governance (ITG): it consists of organizational structures, mechanisms, and
processes that guide the management to leverage the organization's IT outcome and ensure
that the organization's IT extends organization's strategies and objectives (Gheorghe,
2010).

Appropriate Team Skills (ATS): Staff in the client organization and external
consultants should have the appropriate knowledge, skills, and experience (Yeoh
& Koronios, 2010).

Presence of Champion (PC): a business-centric champion would view the BI
system primarily in strategic and organizational perspectives, as opposed to one
who might over-focus on the technical issues. It is always important since he will
be able to foresee the organizational challenges (Yeoh & Koronios, 2010).



10- Project Management & Methodology (PMM): The Bl system should be a
business-driven process and recommend to be developed iteratively with a quick
turnaround between requirements analysis and delivery of outcomes (Reinschmidt
& Francoise, 2000).

11- User Involvement (Ul): Better user participation in the process of change can lead
to better communication of their needs, which in turn can help ensure the
successful introduction of the system (Yeoh & Koronios, 2010).

12-Change Management (CM): successful dealing with changes in business
environment and reduced user resistance leads to better user acceptance for
adopting the new system (Yeoh & Koronios, 2010).

13- Available Data Quality (ADQ): Operational data sources should be available.
Extract, Transform and Load (ETL) tools should ensure data currency,
consistency, and accuracy (Reinschmidt & Francoise, 2000).

14- 1T Infrastructure (ITI): ITI should be of high degree of organizational fit with the
BI hardware and software, and be flexible to adapt the emerging and ever-changing
business requirements (Negash, 2004).

1.6 Significance of this study

Importance for researcher, the researcher has a bachelor degree in computer
engineering with professional IT background, and he works in the Ministry of
Education & Higher Education (MoEHE) as an IT team manager responsible for
developing, evaluating and supporting the ministry’'s ERP system. The
researcher aims to better understand the Bl system capabilities and needs and to
identify its critical success factors to prepare his team and the ministry for Bl
adoption, which is considered a strategic tool for MoEHE. In addition, this study
IS a mandatory requirement in the Master of Business Administration (MBA)
program and is conducted by the researcher to fulfill the requirement of MBA

degree.

From a theoretical perspective, business intelligence system is a relatively new
concept. Most of the existing studies have focused on the implementation aspects.
They have determined the critical success factors of Bl by applying a qualitative
methodology on the organizations that already implemented the system. Whereas this

study extends existing research by targeting organizations that are contemplating to



implement a Bl system. This study explore the critical factors during the pre-
implementation phase and extends current research by developing a readiness

assessment framework with contextual terms for each factor.

From a practical perspective, Bl is becoming one of the fastest growing systems
in the for-profit, non-profit, government and academic organizations. With a big data
generated over years, many organizations find themselves in need to sift through
terabytes of data sets and statistics. The importance of this study emerges from the fact
that such systems are still new in Gaza and need to be studied in order to figure out
whether organizations have adequate level of readiness to invest in this field. In
addition, developing a readiness assessment framework helps organizations, in Gaza,
to evaluate their readiness toward Bl and determine their weaknesses. It provides some
guidelines to managers to manage implementation risks and increase the chances of

the BI success.

Finally, this study comes to bridge the theoretical and practical gap of BI
implementation by deeply reviewing previous research and identifying the critical
success factors of BI, then conducting an investigation with experts who have
professional background in practical implementation of BI. Finally, a practical test was
conducted by applying the proposed framework to MoEHE as one of the biggest
ministries in Gaza. This study provides a holistic picture of business intelligence

implementation.

1.7Research Limitations

As with most research of this nature, time available to investigate the research
problem is limited. This limitation led to conduct an interview with just fifteen experts
in the information system field. However, this number of experts is considered suitable
to conduct this study and gain acceptable outcomes.

Although this study addresses many relevant studies and collects a good amount
of data from conducting interviews with experts and applying questionnaires, it is hard
to say that this study has determined every issue related to Bl project implementation.
There might be new studies that may not have been addressed. However, this is



common in studies that deal with a new field, and it has not affected the core findings
of the study.

Furthermore, this research concentrates on issues of Bl implementation based on
mix methodology. The study followed a qualitative method to identify the CSFs and
their contextual terms, and then it used a quantitative method to rank and weight these
factors according to their impact on Bl success. Finally, the developed framework was
tested by a quantitative survey on MoEHE as a case study. In spite of that, a
generalization of the outcomes of this research is considered a major limitation, the
outcomes can be used in Gaza, but may not be immediately applicable to other
countries without applying future empirical studies to validate and adapt the proposed

results.

1.8 Structure of the Thesis

The study consists of six chapters. Chapter 1 contains a general introduction that
includes the problem statement, research questions, research objectives, research
variables, research importance, and structure of the thesis. Next, Chapter 2 contains
the literature review, and it includes a brief discussion of the concept of Bl in terms of
definition, benefits, architecture, critical success factors, and readiness assessment.
Then, Chapter 3 presents relevant studies and research papers, which are related to the
CSFs of Bl and BI readiness assessment. Chapter 4 contains research design and
methodology, which includes study phases, factors selection process, experts
selection, AHP implementation, and applying the proposed framework to a case study.
Chapter 5 contains the data analysis and results, and it includes descriptive analysis
and answering research questions, and data analysis to determine the factors' weights.

Finally, Chapter 6 includes the conclusions and the recommendations of the study.

1.9 Chapter Summery

In this chapter, the researchers introduced the problem under study, elaborated
on the study objectives, questions, and explained the various variables handled

throughout the study. He also pointed out the importance of the research to the different



parties encompassing the researchers themselves, other researchers, and organizations
in Gaza Strip. Study boundaries and limitations were also briefed.
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Chapter Two
Literature Review
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Chapter Two: Literature Review

This chapter introduces the concept of Bl in terms of definition, implementation
benefits, Architecture and the critical success factors. It discusses the organizational
readiness for Bl adoption. This chapter deeply explains the critical success factors
(CSFs) of Bl implementation and the impact of these factors on Bl success during the

pre-implementation phase.

2.1 Business Intelligence

This section presents the information related to Bl systems, focusing on Bl

definition, features, benefits, and architecture.
2.1.1 Defining Business Intelligence

Researchers understand and define business intelligence (BI) differently and
from different perspectives. For instance, Vitt, Misner, and Luckevich (2002) defined
Bl as an approach of management that enables organizations to define and identify the
useful and relevant information for corporate decision making. C Howson (2007)
described BI as a tool that allows employees at all levels of an organization to access,
interact with, and analyze data to make intelligent decisions, improve performance,
discover opportunities, and operate efficiently. In addition, Bl was defined as a new
approach that help managers to make tough decisions as shortly as possible through
understanding their organizations in better manner (Naderinejad et al., 2014). From IT
perspective, Golfarelli, Rizzi, and Cella (2004) defined BI as an information system
which processes data into information and then into knowledge to facilitate decision
making. Negash (2004) supported Golfarelli definition in more details when he
described BI as a collection of integrated tools for gathering, storing and analyzing
data then manage the resulting knowledge to present complex and useful information
to decision makers. Carlo (2009) defined Bl as a mathematical and analysis models
that use data from various resources to produce useful knowledge and improve
decision-making. Anjariny et al. (2012) and Dawson & Van Belle (2013) also defined
Bl as the ability of a user to access the right data at the right time to take a right

decision.
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As we see above, all Bl definitions have a common theme affiliated with the fact
that Bl is an integrated combination of processes and technologies to support decision-
making. The proposed definition for BI, which supports the purpose of this research,
is that Bl is a set of integrated tools to collect, store, analysis and manage data to

support decision makers in all employee levels to take a right decision at the right time.

2.1.2 Values and Benefits of Business Intelligence

Gartner (2016) indicated that the revenue of Bl market reached to $16.9 billion
in 2016 showing an increase of 5.2% from 2015 and an increase of 60.7% from 2010.
This trend reflects the level of BI impact on a company’s performance. In addition,
Gartner (2012) conducted a survey of Chief Information Officers (CIOs) who found
that BI system is considered to be the most demanded and adopted software, as well

as owning the highest priority in technology software in 2012.

The main objective of Bl system is to improve decision making process by
providing a useful and right information to the right people at the right time
(Balaceanu, 2007). A survey on 3000 participant from more than 100 countries was
conducted by LaValle, Lesser, Shockley, Hopkins, and Kruschwitz (2011) and
concluded that top companies rely on Bl to support their decision making wherever
possible, while lower performing companies use human intuition for decision making.
Also, BI focuses on reducing decision latency - amount of time taken to access the
required information - by standardizing and integrating data from different functional
areas ,transforming and storing the result information in a centralized repository which

facilitate quick access and analysis (Eckerson, 2005).

Hocevar & Jakli¢ (2008) and Nofal & Yusof (2013) argued that Bl systems can
bring multiple benefits via dynamic enterprise data search, analysis, explanation of the
needed data, faster and easier access to information which facilitate decision making
and leading to achieve new competitive advantages. The top companies depend on Bl
to understand the capabilities available in the firm, customer's trends, market future
directions, the actions of competitors and the implications of these actions (Negash,
2004).
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Bl adoptions provide tangible and intangible benefits (Negash, 2004). From the
economic perspective, each adopted software project is considered as an investment,
so the value of Bl as an investment is measured by Return Of Investment (ROI)
(Sullivan, Chalasani, Jha, & Sazawal, 1999). For example, 1 million Bl investment
must result an incremental cash flow of at least 1 million to cover investment cost and
save the organization from a reduction in assets. Therefore, organizations must focus
on improving management processes (like planning, controlling, measuring and
monitoring) or improving operational processes (like fraud detection, sales campaign
execution, customer order processing and purchasing) that lead to a significant
influence in increased revenues or reduced costs or both (S. Williams & Williams,
2003).

IDC (1996) proved that a successful Bl initiatives achieve a magnificent ROI by
asurvey on 62 companies found an average ROI of 401% over a three-year time period
with an average payback equal to 2.3 years, this study excluded failed projects as well
as exceptional performers (both good and bad). As well as, Morris (2003) analyzed the
ROI associated with Bl adoption in 43 North America and Europe. He found that 20
companies achieved a ROI less than 100%, 15 achieved an ROI between 101% and
1000% and 8 achieved a magnificent ROI greater than 1000%.0n the other hand, a
survey of 540 IT professionals found that the intangible benefits were equal or more
important than the tangible benefits (Gibson, Arnott, Jagielska, & Melbourne, 2004) .
Hannula & Pirttimaki (2003) found by survey on 50 that most companies do not
consider the tangible benefits as primary benefit when investing in Bl systems , hoping
that the intangible benefits will lead to a big bang ROI at some time in the future.

Computerworld (2007) conducted a survey on 227 IT international respondents
to measure the benefits of Bl adoptions. Computerworld identified the key benefits
expected to be derived from Bl adoption as shown in Figure (2.1). The survey showed
that the highest rate benefits are intangible such as quality and relevance of decisions
made, single and unified view of enterprise-wide information, better aligning resources
with strategies, speeding up the decision-making process and responding to user needs

for availability of data on a timely basis.
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key benefits derived from Bl solutions
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Figure (2.1): Key benefits derived from Bl solutions
Source: Computerworld (2007)

S. Williams and Williams (2003) described useful methods to up-front business

value analysis aiming to get an estimated value of Bl initiatives:

1. BI Opportunity Analysis: A comprehensive assessment of how Bl can be used to
identified and prioritize the company opportunities based on what amounts to a
risk/reward tradeoff (S. Williams & Williams, 2010). In addition, how Bl enable
critical strategies and support key business processes to improve revenue and
reduce costs.

2. Bl Readiness Assessment: An assessments process is used to determine the degree
to which a given organization is prepared to make the necessary changes to capture
the business value of Bl as much as it can (Anjariny et al., 2012). The assessment

applied by examining the correlated CSFs to exploit BI for improved profits
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(private sector) or improved productivity and service (public sector) (S. Williams
& Williams, 2004). This assessment is the subject of the current research.

3. Process Engineering: Determines and specifies exactly how Bl applications will
be used in the context of management processes to plan, control, measure, and
manage. It provides a map of what processes must change and how they must be
changed in order to create business value with Bl applications (S. Williams &
Williams, 2010).

4. ROI Analysis: It is a performance measure used to evaluate the efficiency of an
investment, it measures a number of benefits returned from the investment relative
to the investment's cost. This analysis is used to measure the tangible benefits of
BI.

5. Change Analysis: This analysis estimates the current situation of the organization
and the degree of change required in business processes, organizational culture,

individual's skills, and training requirement for various types of users.

2.1.3 Architecture of Business Intelligence

It's very important to understand Bl architecture to increase organization's
knowledge of how BI works, this knowledge guides organizations to make better
decisions during Bl development and implementation (Ong, Siew, & Wong, 2011).
The objective of Bl architecture is to comprise Bl main elements, relations among
them, functions and properties of both elements and relations(Shariat & Hightower,
2007). Negash (2004) identified the key functions for Bl system which center on a data
warehouse, these functions are: data collection and acquisition, data cleanup and
integration, data storage, data analysis and knowledge delivery, each function can be

presented in a separate layer in Bl architecture.

Ong et al. (2011) proposed a five-layer framework of Bl architecture as shown
in Figure (2.2).These five layers are vital to ensure high data quality and smooth

information flow in a Bl system.
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1- Data Source layer: Bl depends on gathering all needed data from different sources

to deliver useful information for decision makers, these sources are divided into two

types: internal sources( day by day transactional systems like OLTP and ERP) and

external sources (data from organization's environment like CRM, internet and

government websites &

reports) (Negash, 2004). Also, Bl deals with both

structured data (like data warehouses, ERP, CRM, and databases) and semi-

structured data (like Busi

ness processes, Charts, Emails and Graphics) (Negash,

2004). The extracted raw data - output from this layer- is passed to next layer.

2- Extract, Transform and Load (ETL) layer: ETL is a set of processes by which raw

data is extracted from dispersed data sources, then transformed to appropriate

standard by data cleansi

ng, aggregation, summarization and integration. The

standard data are then loaded into a target storage (operational data store, data mart
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or data warehouse) (Balaceanu, 2007). Every organization has its own way of doing
business, so the first step of ETL process is understanding the business needs and
the nature of data sources according to data currency, data quality and the level of
detail in the data (Negash, 2004). Different sources with varying data quality and
inconsistent representations, codes and formats make ETL process a challenge for
Bl implementation (Jamaludin & Mansor, 2011). The integrated and standardized
data, output from this layer, is loaded onto data repository for next layer.

Data Warehouse (DW) layer: Data Warehouse is considered as the core component
of Bl (Jamaludin & Mansor, 2011; Shariat & Hightower, 2007).Balaceanu (2007)
defined DW as a central repository of multi-dimensional integrated data which store
current and historical data for creating analytical reports needed for performance
management. The data stored in DW is subject-oriented, time-variant, non-volatile
and integrated consistently so that all the data elements relating to the same real-
world object are linked together consistently (Balaceanu, 2007).

End User Layer: End user layer is a set of analytical tools presented as a pyramid
to show how BI tools deliver different information to different user groups (based
on management levels) in different comprehensive degrees (Shariat & Hightower,
2007):

» Executive managers use tools called Dashboard to monitor the contribution
of the various departments in their organization, also, they use analytical
applications for modeling and forecasting reasons.

» Middle managers focus on On-Line Analytical Processing (OLAP) and ad
hoc query for limitless report viewing, complex analytical calculations, and
predictive “what if” scenario planning.

» Lower managers and workers use preformatted report generators for
operational management.

Metadata Layer: Metadata is a set of data that describe and give information about
other data. It has considered as the DNA of Bl because it plays an essential role by
specifying source, values, usage and features of DW data and defined how data can

be changed and processed at every architecture layer.
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2.2 Organizational Readiness Assessment

Business Intelligence (BI) is a comprehensive and complex system that has a
high failure rate, 50-80% of Bl initiatives were under expectation and failed to achieve
their objectives (Adamala & Cidrin, 2011; Jamaludin & Mansor, 2011; Yeoh &
Koronios, 2010). Implementing a Bl system requires major changes to the decision-
making process, culture, and business processes within the organization. Thus,
organizations should not invest in Bl before evaluating its change readiness deeply
(Anjariny et al., 2012; Consulting, 2008; Hidayanto et al., 2012). Reinschmidt and
Francoise (2000) motioned that one of the first steps in any Bl system is assessing the
organization readiness. Organizational readiness toword Bl refers to the degree of
preparation and the existence of the essential prerequisites to make the changes that
are necessary to capture the full business value of Bl (Reinschmidt & Francoise, 2000).
Concisely, Bl readiness is the level of fit between the new Bl system and the current
state of the organization (Armenakis & Harris, 2002). Theoretically, organizations
with a high level of readiness have a lower level of risk and able to leverage the success

ratio of the new Bl system.

According to the high failure rate of BI initiatives, many researchers consider
the readiness assessment as one of the key success factors for Bl systems and essential
for reducing risk (Anjariny et al., 2012; Consulting, 2008; S. Williams & Williams,
2004, 2010). It is common for organizations to obtaining a wide range of capabilities,
from strong to weak. The strong capability acts as lever for success. In contrast, weak
capability reflects risks that require the management attention (S. Williams &
Williams, 2010). With the readiness assessment, the organization can find out its
strengths and weaknesses. The major purpose of using readiness assessment is to
extract gap areas where the organization is not ready for Bl processing. Therefore, the
organization can save time and resources by building a roadmap that focusing on
filling these gap areas before or during implementation process (Farrokhi & Pokoradi,
2012; S. Williams & Williams, 2010). By using readiness assessment, organizations
can overcome their limitations and develop a sufficient combination of Organization,
Process and Technical factors to reach a successful implementation (S. Williams &
Williams, 2010). In addition, other benefits can be obtained from BI readiness

assessment including:
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1- Clarify the organization's vision, goals, and scope of a Bl system.

2- Strengthening the support for your Bl initiative from key stakeholders by

increasing the awareness about it.
3- Outlining business, data and information requirements.

4- Identify current risks, constraints, and deficiencies and prepare a suitable
roadmap for filling gaps.

5- Identify potential data quality issues in existing OLTP systems.
6- Develop an effective and consistent methodology for the Bl implementation.

7- Identify and develop needed policies, strategies, and processes necessary to
sustain the organization's Bl system for a long term.

Ultimately, Bl readiness assessment about ensures the existence of three
abilities: the ability of the organization to govern a Bl system and align it to its
strategies, the ability of the organization to change in order to leverage Bl benefits,
and the technical ability to implement the system. The absence of any of these abilities
rises deficiencies that lead to increased probability of implementation failure. To
measure the existence degree of these abilities, a series of tasks are used to measure
the degree of existence of these abilities' factors across an organization and how these
factors affect the preparation of the entire organization. This evaluation ensures
successful implementation over the short term and sustains the system maturity over
the long term (Farrokhi & Pokoradi, 2012). Because of the interrelatedness of the Bl
critical factors, the existence of a single unready factor could block the implementation
process from being effective even though other factors are ready (Yeoh & Koronios,
2010).

To assess Bl readiness in organizations, we need to:

¢ Investigate and determine BI Critical Success Factors (CSFs) and their
associated contextual elements that influence implementation of Bl systems in

organizations.

+» Select the most important factors by ranking and weighting the BI critical

success factors according to relevance (how much the factor impact the Bl
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success), variability (how fast the factor can change) and controllability (how
much the Bl team is able to control this factor and effects on it) dimensions.

++ Developing a framework for the evaluation of Bl readiness in organizations.

2.3 Business Intelligence Critical Success Factors (CSFs)

Due to the fact that identifying and investigating the Critical Success Factors
(CSFs) of Bl is an essential step in readiness assessment, this section focuses on these
critical factors that need to be met to ensure the successful adoption of business
intelligence. This section lists and elaborates on CSFs related to Bl implementation

derived from various literature.

2.3.1 Critical Success Factors (CSFs)

The concept of the critical success factors (CSFs) was firstly noted by Daniel
(1961), then it was refined by Rockart (1979). Rockart (1979) outlined how to identify
the set of CSFs and their performance measures by conducting interviews with CEOs
of highly ranked companies. He defined CSFs as limited number of areas in which
satisfactory results will ensure successful performance of the organization. Rockart
(1979) described that CSFs should drive computer based information system to
success by highlighting key areas that require constant and careful attention. Other
studies like Leidecker & Bruno (1987) defined CSFs as a set of conditions or variables
that can significantly impact on the success of a firm given that these variables or
conditions are well sustained, maintained and managed. Whereas, Boynton and Zmud
(1984) defined CSFs as a few things that must go well to ensure the success and they
must receive continuous attention to get high performance. J. Williams and
Ramaprasad (1996) said that CSFs are the necessary and sufficient conditions for
project success. Hartono, Santhanam, and Holsapple (2007) defined CSFs as key
factors that can be managed, so the information system deliver a desired results. Also,
Yeoh, Koronios, et al. (2008) mentioned that CSFs are all factors that ensure and
indicate the implementation success, absent of one will significantly participate in

leading the project to a fail status.
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A mere ensuring of good management of CSFs may not guarantee the success
of a project implementation, this can be attributed to the fact that CSFs fundamentally
different from the set of interlinked detailed tasks, which must be accompanied to
ensure a project’s completion. But surely the CSFs help in reducing time and resources
and give a prolonged run to the project (Dobbins, 2000). Therefore, Businesses must
perform the activities associated with CSFs at the highest possible level in order to

achieve their intended objectives and achieve competitive advantages.

It is noted that there is a confusion between organizational goals, Critical Success
Factors (CSFs) and Key Performance Indicators (KPIs). Goals are organizational
targets that are established to achieve the organization's mission; on the other hand,
CSFs are the antecedents to realize the goal. Yet, KPIs are defined as a set of measures
of progress towards achieving goals. So, there is substantial relationship between them,
and identifying the relevant CSFs and KPIs is crucial to achieve a specific goal
(Cooper, 2006).

In conclusion, we emphasize the fact that deep investigation, identification,
definition and evaluation of Critical Success Factors (CSFs) are necessary for
examining readiness and capturing organization strengths and weaknesses (Dawson &
Van Belle, 2013; Olszak & Ziemba, 2012; Yeoh & Koronios, 2010). In addition,
Identifying CSFs can provide business teams insight into which tasks are truly
important and set clear paths for successful implementation of the desired information
systems (Rockart, 1979).

2.3.2 CSFs Associated With Information Systems

To discover Bl success factors we need first to look at the factors of IS success
in general. Slevin and Pinto (1986) deeply studied and refined the concept of CSFs
during project implementation process, including information systems projects, by
developing the Project Implementation Profile (PIP) which used 10 CSFs that
addressed the areas of: Project Mission, Top Management Support, Project
Schedule/Plan, Client Consultation, Personnel, Client Acceptance, Technical Tasks,

Monitoring & Feedback, Communication and Troubleshooting.
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The previous 10 CSFs were classified into strategic or tactical factors by
(Schultz, Slevin, & Pinto, 1987). These two groups of factors affect IS project
performance at different phases of implementation. The strategic phase focuses on the
planning aspects of the project and CSFs associated with this phase have greater
emphasis at the beginning of the project. On other hands, the tactical phase of the
project involves the performance of project activities. Accordingly, the tactical critical
success factors are important throughout the project. The strategic phase includes
factors such as project mission, top management support and project scheduling
whereas the tactical phase consists of factors such as client consultation, personnel
selection and training and technical tasks.

Delone and McLean (2003) proposed an excellent framework which has been
widely cited, validated or extended in hundreds of articles. The original framework
proposed by DeLone and McLean (1992) has been updated and expanded in 2003 by
addressing and investigating all empirical studies which validated, updated or
supported their original model. The Delone and McLean (2003) model defined IS
success in terms of System Use, User Satisfaction and Net Benefits whereas the
independent factors leading to the success are Information Quality, System Quality and

Service Quality, as shown in Figure (2.3).

INFORMATION
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Figure 2.3): Information System success model
Source: Delone & McLean (2003)

This model considered as a general model for measuring IS success. In each

implementation, the model dimensions and measures should be contingent on the
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objectives and context of the empirical IS implementation. One major drawback of this
framework is the concentration on technology. Success of Bl implementations depend
on some management factors more than technological factors (Yeoh & Koronios,
2010), so some researchers believe that the framework of Delone & McLean (2003)
need modification and improvement to be applicable for Business Intelligence

systems.

Some literature focus on the non-technical factors which affect the IS success.
Hartono et al. (2007) and Santhanam, Guimaraes, & George (2000) identified
perceived user-friendliness of the system and level of user experience & training as
critical factors for IS. Lapointe and Rivard (2006) found that the attitude of the
project's stakeholders and users' resistance play a critical role in IS success. Other
studies like Bajwa, Garcia, and Mooney (2004) emphasize on developers' skills and
the degree of project difficulty. Hartono et al. (2007) indicated that there is no single
key success factors list uniform across all IS types for achieving implementation
success. Instead, Hartono et al. (2007) illustrated that organizations must carefully
identify what benefits they need most out of the system and then select the

corresponding success factors accordingly.

2.3.3 CSFs Associated With Business Intelligence

As other types of information systems, the successful implementation of BI can
face a range of barriers considering the special needs for Bl adoption, Bl has a set of
CSFs that differs from those of others IS types (Baker & Chasalow, 2015; Olszak &
Ziemba, 2012; Yeoh & Koronios, 2010). Many of Bl initiatives failed in achieving the
expected ROI (Adamala & Cidrin, 2011; Arnott, 2008; Olszak & Ziemba, 2012; Yeoh,
Koronios, et al., 2008), which means that a significant number of companies often fail
to achieve the expected benefits of Bl. Most of these failures could be due to the fact
that companies treat Bl projects as just another IT project. Bl is neither a product nor
a system. It is, rather, a constantly evolving strategy, vision, and architecture that
continuously seek to align an organization’s operations and direction with its strategic
business goals (Jamaludin & Mansor, 2011). It is highly recognized that Business

Intelligence is an important area of practice and research, yet not many studies were
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conducted to assess BI practices and its related CSFs (Adamala & Cidrin, 2011,
Bargshady, Alipanah, Abdulrazzag, & Chukwunonso, 2014; Naderinejad et al., 2014;
Nasab, Selamat, & Masrom, 2015; Olbrich et al., 2012; Olszak & Ziemba, 2012; Yeoh
& Koronios, 2010).

Firstly, researchers investigate the CSFs related to Data Warehouse (DW) that is
the core component of Bl. Sammon and Finnegan (2000) identified the organizational
prerequisites for successful DW implementation as business driven approach,
management support, adequate resources, data quality, strategy for automated data,
and integration of data warehouse with existing systems. Wixom & Watson (2001)
develop a DW success model, which is considered as one of the most famous DW
implementation model. Their model attempted to demonstrate the interrelationship
between the implementation factors and their impact on implementation success and

system success as shown in Figure (2.4).

Implementation Factors Implementation Success System Success
Organizational
Management Support ~— 5 * Implementation Success
Champion
Data Qualily\.
Resources
. Perceived
Project
User Participation Impbementajlion Succes / Net Benefits
Team Skills System Quality
Source Systems
Technical
Development Technology = ——» Implementation Success

Figure (2.4): Data Warehouse success model
Source: Wixom & Watson (2001)

The model implementation factors include Management Support, Champion,
Resources, User Participation, Team Skills, Source Systems and Development
Technology. The researchers proved a strong relationship between implementation

factors and DW success. However, this model has a limitation by missing the strategic
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factors (Clear Business Needs - Bl Alignment — Business/IT Partnership), which are
considered as very important factors in many other literature (Dawson & Van Belle,
2013; Kimpel & Morris, 2013; Naderinejad et al., 2014; Nasab et al., 2015; Olszak &
Ziemba, 2012; Xu & Hwang, 2005; Yeoh & Koronios, 2010). On the other hand,
Kimpel & Morris (2013) and Xu & Hwang (2005) conducted an empirical study to
identify and investigate CSFs related to DW, they found that Clear Need Definition
and Available Data Quality are the most important factors affect the DW

implementation success.

Recently, several studies have investigated the outcomes of Bl projects by using
the CSF approach (Adamala & Cidrin, 2011; Anjariny et al., 2012; Baker & Chasalow,
2015; Bargshady et al., 2014; Hidayanto et al., 2012; Naderinejad et al., 2014; Nasab
et al., 2015; Olbrich et al., 2012; Olszak & Ziemba, 2012; Yeoh & Koronios, 2010;
Yeoh, Koronios, et al., 2008). One of the most referred to research in this domain is
Yeoh and Koronios (2010). Yeoh, Koronios, et al. (2008) investigated the CSFs that
significantly affect the success implementation of Bl. Yeoh and Koronios (2010)
continued their investigation in 2010 by using the Delphi Method with 15 Bl experts
to identify and address CSFs. They proposed a CSFs framework that encapsulate the
top seven factors into three categories: Organization (Vision, Business Case &
Planning, and Top Management Support), Process (Team & Presence of Champion,
Project Management & Business Driven Methodology, and Change Management &

User Involvement) and Technology (Data, Infrastructure) as shown in Figure (2.5).

Yeoh & Koronios (2010) empirically examined their model and proved its
applicability in five case studies. This model was also proved by other researchers and
most of the seven CSFs were marked as critical factors in other Bl research which
made the model of Yeoh & Koronios (2010) strong and reliable (Adamala & Cidrin,
2011; Naderinejad et al., 2014; Olbrich et al., 2012). Yeoh & Koronios (2010)
mentioned that infrastructure and IT factors are less affected, easier to manage and
more controllable compared to organization and process factors which are out of team
control and more time consuming (Adamala & Cidrin, 2011; Egbeniyoko, 2014;
Farrokhi & Pokoradi, 2013; Hawking, 2013; Naderinejad et al., 2014; Olbrich et al.,
2012; Yeoh & Koronios, 2010). The model reveals that CSFs should be addressed

from a business orientation methodology to achieve better results. In addition, Bl
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implementation should address a clear vision and business needs and take different
user needs into account to gain superior usage and return value (Adamala & Cidrin,
2011; Naderinejad et al., 2014; Olszak & Ziemba, 2012; Yeoh & Koronios, 2010).
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Figure (2.5): Business Intelligence success framework

Source: Yeoh & Koronios (2010)

There is a concern that the Yeoh & Koronios (2010) study did not propose
specific Bl success measurement criteria, and therefore it could be subjective. In
addition, the study missed organizational culture factors like Continuous Improvement

Culture and Collaboration Culture , which are considered significant incentive factors
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to gain the potential benefits from the system (Egbeniyoko, 2014; Nasab et al., 2015;
S. Williams & Williams, 2004).

Some research such as Dawson & Van Belle (2013), Mungree, Rudra, & Morien
(2013), Naderinejad et al. (2014), Nasab et al. (2015), and Phiriyayotha &
Rotchanakitumnuai (2013) focused only on investigating and addressing the CSFs for
Bl. While, other research focused on addressing the relationship between
implementation factors and success factors for Bl. Delone & McLean (2003), Wixom
& Watson (2001) and Yeoh & Koronios (2010) mentioned that Bl successful
implementation can be noted by measuring the Net Present Value (NPV). Yeoh &
Koronios (2010) used two-key criteria to measure the implementation success of Bl
the first key criterion was Infrastructure Performance (IP) (the quality level of the
system and the standardization of output). Infrastructure Performance (IP) can be
measured in terms of system quality (how much the system is stable, available and
flexible), information quality (how much the information is accurate, comprehensive
and in time), and system use (how much the recipient use the output of the system).
The second key criterion is Process Performance (PP), which relates to how much the
process implementation fits its budget and time schedule. This research focuses on
measuring the level of organization readiness towards implementing Bl system, so
researchers are not going to focus on these criteria factors. However, still it is important
to keep these two keys in mind during implementation and evaluation stages, as they
need to be measured after BI implementation and usage. This evaluation is a valuable
feedback to keep the existing system optimized and continuously improved (Adamala
& Cidrin, 2011; Yeoh & Koronios, 2010).

2.3.4 Categorization of CSFs Associated With Business Intelligence

Some researchers broadly classify CSFs of Bl, based on different perspectives,
affiliated with factor domains into 3 categories, namely, Organizational, Process and
Technical factors (Egbeniyoko, 2014; Naderinejad et al., 2014; Olbrich et al., 2012;
Olszak & Ziemba, 2012; Yeoh & Koronios, 2010). Organizational factors describe the
organization management, culture, environment and planning. In the other hand,

process factors are those factors relate to the process of Bl system implementation
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including using methodology, team skills & ability and user participation. Technical

factors focus on data, IT equipment and technical issues, including data quality and IT

infrastructure. This classification is adopt in this research. Table (2.1) demonstrates

this categorization of CSFs.

Table (2.1): Categorization of CSFs

Organization Perspective

Process Perspective

Technology Perspective

1. Vision & Planning

8. Team Skills

13. Available Data
Quality

2. Top Management Support

9. Presence Of
Champion

14. IT Infrastructure

3. Resource Allocation

10. Project Management
& Methodology

4. Continuous Improvement
Culture

11. User Involvement

5. User IT & Analytical
Culture

12. Change Management

6. Collaboration Culture

7. IT Governance

Another classification was presented by Dawson & Van Belle (2013) and
Olbrich et al. (2012) who used Delphi method to rank and cluster the CSFs of BI from
three perspectives: relevance (how much the factor impact the Bl success), variability

(how fast the factor can change) and controllability (how much the Bl team is able to

control this factor and effects on it). After conducting a cluster analysis, researchers

grouped these factors into six clusters as shown in Figure (2.6). Each cluster aggregates

similar attributes. This lets BI managers deal with all factors in the same cluster in the

same way.
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Figure 2.6): Critical success factors clusters
Source: (Olbrich, PoppelbuB, & Niehaves, 2012)

Hawking & Sellitto (2010) and Sangar & lahad (2013) found that the level of
relevance of CSFs varies based on Bl system implementation phase, thus they advised
managers consider Bl implementation phase while dealing with these factors. Sangar
and lahad (2013) proposed a model for Bl project life cycle as shown in Figure (2.7).
At the pre-implementation stage, the organization should evaluate its readiness for the
change by giving a serious consideration to: clear vision and mission, organizational
culture, committed management support, suitable software and hardware, Team skills
and suitability of hardware and software. At the implementation stage, the organization
should seriously consider change management, top management support, data
accuracy & integrity, and a suitable & flexible technical infrastructure. At the post-
implementation stage, the organization should seriously consider user training and

education, and encourage the perceived usefulness of a BI.

This research focuses on pre-implementation and some of the implementation

factors to measure the organizational level of readiness for Bl system.
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Figure (2.7): Business Intelligence project life cycle
Source: (Sangar & lahad, 2013)

2.3.5 List of Proposed CSFs Associated With Business Intelligence

This section is a brief theoretical exposition of the 14 CSFs of Bl used in the

research conceptual framework, each of these 14 factors is further described below.

Organizational Factors:

This part focuses on the factors relevant to organization vision, culture,
policies, resources, business and management processes that affect the success and the

level of readiness for Bl implementation.
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1- Vision And Planning (VP)

One of the most important and highest ranking factors for Bl implementation are
the clear vision and long-term strategies linked to Bl (Adamala & Cidrin, 2011,
Olbrich et al., 2012; Yeoh & Koronios, 2010). Clark, Jones & Armstrong (2007) and
Hartono et al. (2007) found that misalignment between the business objectives and the
information system is one of the major reasons for IS failures. Therefore, before taking
a BI investment decision, organizations should have a clear vision about the needs,

reasons and benefits that must be achieved with Bl investment.

Bl implementation is a complex process that has a lot of related factors and tasks.
A planning process is necessary to prioritize the organization's goals and needs from
the system and to draw the roadmap for Bl implementation process in order to manage
resources and time and to apply iterative methodology in a proper way (Dawson &
Van Belle, 2013; Yeoh & Koronios, 2010). 90% of success comes from clear vision,
good planning, realistic expectation, and optimal estimation of time and budget (Yeoh
& Koronios, 2010). In addition, a clear vision and business needs increase the chances
of winning top management support and keeping focus on the core objectives of the
business (Adamala & Cidrin, 2011).

Bl is a business-oriented system, consequently, to take Bl investment seriously,
the organization should align BI to its vision, business needs, and strategies (Yeoh &
Koronios, 2010). Therefore, there must be consistency among business strategy, IT
strategy, IT infrastructure, and IT organization and processes. In addition, Bl must be
directed to business processes that have the greatest impact on profits (private sector)
or productivity and service (public sector) (S. Williams & Williams, 2004). Finally,
we can say that BI derives its success from the business case and the organization’s

problems which it comes to solve (Naderinejad et al., 2014; Yeoh & Koronios, 2010).

2- Top Management Support (TMS)

Widely known and acknowledged by researchers that any IT system must be
supported by top management to facilitate implementation success and achieve
organization goals (Arnott, 2008; Olbrich et al., 2012; Olszak & Ziemba, 2012; Poon
& Wagner, 2001; Wixom & Watson, 2001; Xu & Hwang, 2005; Yeoh & Koronios,
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2010). Slevin and Pinto (1986), declared that at the early stages of any project, no
factor can predict project success as much as top management support.

Bl is a comprehensive system that cuts across many areas and supports multi-
business levels by informing managers and employees to take the right decisions (C
Howson, 2007; Naderinejad et al., 2014; Vitt et al., 2002; Yeoh, Koronios, et al.,
2008). Therefore, to gain the expected benefits, Bl should be positioned under senior
management authority rather than under specific departments, and senior management
must be aware of Bl capabilities (Egbeniyoko, 2014). The existence of the Top
Management Support is focal for fulfilling a specific business purpose (Olbrich et al.,
2012; Olszak & Ziemba, 2012). According to a inclusiveness feature of BI, Bl need to
have policies and strategies which enforce system acceptance and allocate all needed
resources (budget, qualified human resources, IT skills, experts and consultants) to
facilitate system implementation and encourage employees take Bl seriously
(Adamala & Cidrin, 2011; Yeoh, Koronios, et al., 2008).

Finally, senior management is focal for reducing resistance, managing the
change process and overcoming continual organizational problems in each phase of
the Bl implementation (Adamala & Cidrin, 2011; Olszak & Ziemba, 2012).

3- Resource Allocation (RA)

The resource allocation readiness is the level of organization's ability to support
the proposed technology through its life cycle. Management support and resource
allocation play important roles to overcome organizational problems that arise during
Bl implementations (Egbeniyoko, 2014; Olbrich et al., 2012; Wixom & Watson, 2001;
Yeoh, Koronios, et al., 2008). Project timeline is influenced by the amount of time,
resources and the people assigned to do the work, the allocation of resources needed
for Bl helps project teams meet their project milestones and increase the likelihood
that BI project will finish on time, within budget and with the right functionality,
(Jamaludin & Mansor, 2011; Wixom & Watson, 2001).

Bl projects tend to be time-consuming, human resource exhaustive and grow
over time, hence can become very costly (Reinschmidt & Francoise, 2000). The

needed resources include money, skilled people, machines, tools and time (Hawking,
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2013). Egbeniyoko (2014) noted that Bl involves a huge upfront financial expense for
hardware, software, staff training and external consultancy costs, in addition to on-
going costs for annual licensing renewals, system security and administration. Also,
the organization may need to prepare or extend its IT infrastructure to support the new
system needs such as centralized warehouse, high-performance servers, and high
bandwidth networks.

Furthermore, BI initiatives require many different skills that may not be
available within the company and have to be brought in from outside such as

consultants and technical specialists (Reinschmidt & Francoise, 2000).

4- Continuous Improvement Culture (CIC)

Organizational culture defines the shared attitudes, beliefs, customs, and written
and unwritten rules that have been developed over time that govern the way in which
individuals behave in an organization, which forms a strong corporate identity. The
Organization culture is critical to accept and facilitate new innovations (S. Williams
& Williams, 2004). Lapointe and Rivard (2006) mentioned that the ability of the
organization to respond to resistance or antagonistic behavior plays a critical role in IS

implementation success.

The main objective of Bl is to support decision making by informing managers
and end users at all organization levels, leading to generate a significant change in
decision process and business processes by redistributing authorities and
responsibilities (Egbeniyoko, 2014; Hidayanto et al., 2012; Olszak & Ziemba, 2012;
Yeoh & Koronios, 2010). Bl is useless if people resist using it or do not know how. If
users do not accept the new system or do not change business processes to lever B,
the investment in Bl will not return the expected value (Hidayanto et al., 2012).
Organizations that have created successful continuous improvement cultures and have
high level of openness to change would be more capable of adapting to the change
process and be more accepting and facilitating new innovations. This has a critical
impact on prepares these organizations to lever Bl effectively (S. Williams &

Williams, 2004). The organization that has a continuous improvement culture is more
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capable to identify and manage the needed changes to fully leverage the new BI
application (Hidayanto et al., 2012).

S. Williams and Williams (2010) discussed a manufacturing company in which
continuous improvement was not part of the culture of its employees. Employees were
not accustomed to change and innovation, and thus they had trouble getting adjusted
to change from static reports to highly-powered, flexible business analysis capabilities
even though they had been involved throughout the design, development, and training

design processes.

5- User IT & Analytical Culture (UIT)

Decision making depends on a number of factors including data, personal
experience, external consultants and analytical applications (Fisher, Chengalur-Smith,
& Ballou, 2003). Researchers found a significant variation in the degree to which
organizations rely on data and analytical applications in making decisions, this
variation lead to different conceptions when it comes to levering Bl benefits (Cindi
Howson, 2006). Organizations that embrace the use of information and analytical
applications to improve profits or quality of services are better able to lever
investments in Bl compared to organizations that suffer lack of information and their
decisions are usually driven by force of personality (Hidayanto et al., 2012; S.
Williams & Williams, 2004).

The level of dependence on information and analytical application is part of
organizational culture and is influenced by the environment in which the organization
operates. Some organizations' industries are more naturally inclined to use analytical
applications. Therefore the more Bl users are capable of using information and
analytical applications the more they have the ability to harness and exploit the Bl

system and in turn maximizing Bl benefits (Egbeniyoko, 2014).

If such a culture is considered a corporate weakness, the organization needs to
improve it. One of the most proper solutions for such IT cultural problem is to identify
business “power users” who can embrace new BI applications and demonstrate how
these applications can be used to measure and manage business performance (S.
Williams & Williams, 2004).
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6- Cross-Organizational Collaboration Culture (CC)

Rosen (2007) defines collaboration as working together as a team to create value,
the collaboration power comes from the interaction of smart people, thinking through
the problem as a group with a comprehensive view and feedback leading to increases
the total value (Rud, 2009). Collaboration and cross-organization commitment make
an important contribution to the success of Bl initiatives (Baker & Chasalow, 2015).
The conflicting needs and unmatched priorities between Bl team and the departments'
managers reduce effective collaboration. Departments' managers have their own goals
to focus on and may be reluctant to release key staff for external projects. To create
effective teamwork across an organization, senior managers need to break down any
departmental barriers to collaboration so that they can draw on the best people (Rud,
2009).

Bl is an evolution toward cross-organizational integration of information for
decision-support (Mungree et al., 2013; Negash, 2004; Yeoh & Koronios, 2010).
Therefore, even if only a specific business subject area is covered by the project,
business definitions and business rules must be standardized, clear and valid at any
enterprise level to ensure consistency and facilitate information reuse (Reinschmidt &
Francoise, 2000). Therefore, senior managers need to set clear objectives, define
working relationships and provide tools that support efficient collaboration and
information distribution (Rud, 2009). In addition, collaboration is not limited to
departments within the organization; Bl requires integration of knowledge about
customers, competition, market conditions, vendors, partners, products and employees
at all levels (Atre, 2003).

Conclusion, cross-organization collaboration culture has a positive impact on Bl
dynamic capability, better adoption and more acceptance for the new Bl system (Atre,
2003; Hawking, 2013; Yeoh & Koronios, 2010).

7- IT Governance (ITG)

Aligning with the rapid development in IT realm, many organizations adopted
IT to facilitate achieving its strategic goals and increasing profit by raising its
performances and gaining competitive advantages (Bowen, Cheung, & Rohde, 2007).
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Organizations faced several challenges in managing investments in IT and to cope with
these challenges organizations introduced the new conception of IT governance
(Gheorghe, 2010). IT governance is an essential part of enterprise governance that
consists of organizational structures, mechanisms, and processes that guide the
management to raise organization's IT outcome and to ensure that the organization's
IT extends the organization strategies and objectives (Gheorghe, 2010). Many
researchers identify IT Governance as a critical factor for Bl success (Eckerson, 2005;
Egbeniyoko, 2014; Hawking, 2013; Watson, Fuller, & Ariyachandra, 2004; Wixom &
Watson, 2001; Yeoh, Koronios, et al., 2008).

IT Governance should cover five principal domains: firstly, IT Governance must
accomplish an effective Business/IT Partnership by mapping the organization's IT to
support the strategic goals of the organization. Secondly, managing IT resources for
best investment opportunities. In addition, it should decrease IT risks through a
continuous scanning of threats and weaknesses of the system and ensure that
appropriate security and privacy controls are in place. Also, IT Governance should
measure IT performance in achieving the expected outcomes. Finally, it should deliver
competitive advantages by increasing organizational performance, increasing profit,
improving business process quality or reducing costs (Bowen et al., 2007; Gheorghe,
2010; Watson et al., 2004).

Because IT is linked with other key enterprise assets, IT Governance decisions
should not be made by IT managers in isolation of others business managers. So, IT
governance must be steered by a committee composed of managers from all major
areas of the organization (Bowen et al., 2007; S. Williams & Williams, 2010). This
steering committee should actively participate in the organization decision-making
process by developing flexible IT strategies and rules to meet the changing and future

needs of the organization (Bowen et al., 2007).

Conclusion, organizations with clearly documented information usage policies,
information retention, and capacity planning to deliver a sustainable business case are
capable of making wise decisions and avoid expensive future problems during the
entire BI system life cycle (Hawking, 2013; S. Williams & Williams, 2010).
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Process Factors:

In this part, the study addresses the factors related to the ability of the
organization to manage the process of Bl system implementation; these factors are
implementation methodology, team skills and ability and user participation, presence
of champion and change management. All these factors affect the success and the level

of readiness for Bl implementation.

8- Appropriate Team Skills (ATS)

One of the key success factors of any project is the skills of the people involved
in the implementation (Nasab et al., 2015; Wixom & Watson, 2001; Yeoh, Koronios,
et al., 2008). The project team should be balanced, cross-functional, and consist of
both internal staff and external consultants (Reinschmidt & Francoise, 2000). Olszak
& Ziemba (2012), Watson et al. (2004) and Yeoh, Koronios, et al. (2008) emphasized
the importance of technical skills and expertise for the success of any Bl project. These
skills may need to be sourced externally through consultants if not available within the
firm (Xu & Hwang, 2007; Yeoh & Koronios, 2010).

Additionally, Bl implementation should be a business driven project rather than
a technology driven one (Farrokhi & Pokoradi, 2013; Sammon & Finnegan, 2000;
Yeoh & Koronios, 2010). Consequently, the project team should be composed of
personnel with strong business background and knowledge complimented by those
with relevant technical experience in addition to business members who must be
including in all system implementation stages to ensure business orientation. Bl is a
comprehensive project that collect data from all available internal or external sources,
so the project team should contain members from different business areas to ensure
data and ideas sharing and to increase the potential for standardization (Egbeniyoko,
2014; Naderinejad et al., 2014; Olszak & Ziemba, 2012; Yeoh & Koronios, 2010).

Adamala and Cidrin (2011) found that the appropriate skills needed for such a
team can easily be achieved by training or acquisition, and it’s not a key factor for
success. This factor has been classified as less variability and more controllability by
(Olbrich et al., 2012).
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9- Presence of Champion (PC)

The majority of researchers acknowledged that having a good champion from
the business side is critical for implementation success and gaining an optimal Bl
values (Egbeniyoko, 2014; Naderinejad et al., 2014; Olszak & Ziemba, 2012; Yeoh &
Koronios, 2010). The champion is an employee with a high business level and plays
significant role in the company (Hawking, 2013). He has a deep understanding of the
needs for Bl initiative and has the responsibility to support, promote and drive the
adoption of Bl from the beginning to the end (Egbeniyoko, 2014; Hawking, 2013;
Yeoh & Koronios, 2010). Presence of a champion increases the ability for reducing
the level of users' resistance and manage the change process. In addition, he focuses
on aligning BI to the core business processes for gaining a maximum impact and

benefits.

The champion should have business and technology background to integrate all
business needs and transform them to suitable Bl functions (Egbeniyoko, 2014;
Naderinejad et al., 2014; Yeoh & Koronios, 2010). Watson et al. (2004) and Yeoh,
Koronios, et al. (2008) supported the idea that when Bl champion nominated from
business side rather than IT side , he is much more capable of predicting organizational
challenges and can drive the project to a success rather than focusing on technical

issues.

10- Project Management and Methodology (PMM)

Adamala & Cidrin (2011), Anjariny et al. (2012) and Olszak & Ziemba (2012)
concentrated on the conception that Bl implementation must be a business-driven
process. Nowadays, business leaders seek to become more data-driven in decision
making and operational management, so the traditional business/IT relationship has
changed (Egbeniyoko, 2014). Business-driven projects focus on answering questions
that are presented as challenges within a company. Bl systems come to fulfill business
gap and solve a specific needed business, therefore, most of the experts focus on
business oriented implementation to lever benefits and achieve success (Nasab et al.,
2015; Olszak & Ziemba, 2012; Yeoh & Koronios, 2010).
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The requirements for a Bl project are often extendable and developed over time,
many additional requirements may be raised in the system development life cycle
(Hawking, 2013). Therefore, researchers recommend that Bl projects should be
iterative in nature with a quick turnaround between requirements analysis and delivery
of outcomes (Reinschmidt & Francoise, 2000; Yeoh, Koronios, et al., 2008). Iterative
development is a way of breaking down the Bl system into smaller modules; each
module targets a single business subject area. In each iterative, the development team
identifies the module scope and analyzes the system functionality within a reasonable
time frame (Egbeniyoko, 2014). The iterative approach leads to continuously enhance
the solution, deliver business value to the users throughout the project, and align the
solution as close as possible to the business (Egbeniyoko, 2014; Reinschmidt &
Francoise, 2000; Sammon & Finnegan, 2000). In addition, the iterative approach gives
the organization more ability to monitor and evaluate the implementation and reduce
risks, it also increases the system usability and acceptance by gradually introducing
the system to end users (Olszak & Ziemba, 2012; Yeoh, Koronios, et al., 2008).
Starting with small change and work in incremental approach help the project team to
focus on specific issues in each iteration and avoid being trapped in unnecessary
works, given that, each iteration should add a value to stakeholders and the
organization (Greer & Ruhe, 2004).

11- User Involvement (Ul)

How can the technical team provide a successful and efficient system that meets
all different end users requirements without getting them involved in the development
process? This makes user involvement essential for successful adoption of Bl system
(Mungree et al., 2013; Naderinejad et al., 2014; Nasab et al., 2015; Wixom & Watson,
2001; Yeoh, Koronios, et al., 2008). Users from different functional levels or different
fields have different skills, require different tools, leading to special needs and
expectations from Bl system (Olszak & Ziemba, 2012; Reinschmidt & Francoise,
2000). There are many types of expectations impeded into Bl systems such as
availability, functionality, reliability, maintainability, etc. (Reinschmidt & Francoise,

2000). Consequently, User participation ensures that user requirements and
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expectations are clearly captured by the project team. Wixom and Watson (2001)
found that user expectations management and user involvement are essential for Bl
success especially in the initial phase, where requirements and expectations are

unclear.

In addition, user training is essential for any new IS adoption. Hartono et al.
(2007) found that lack of appropriate training is responsible for the negative results
and software adoption and implementation failure. Developing an adequate training
program taking into account the variation in users' types and needs assists users to
understand the new BI system, its benefits, and its limitations (Egbeniyoko, 2014;
Hawking, 2013; Nasab et al., 2015).

Bl success depends on integrating the BI system with the daily work to enhances
business processes, increase performance, and services quality (S. Williams &
Williams, 2003). When users participate in system implementation and receive proper
and adequate training, they gain better understanding and recognition of the Bl
capabilities and limitations. This in turn leads to greater user acceptance and
satisfaction with the BI solution and encourages users for effective use of Bl to
enhance business processes (Hidayanto et al., 2012; Naderinejad et al., 2014; Yeoh &
Koronios, 2010).

12- Change Management (CM)

Many experts in information system implementation demonstrated that the end
users always decide and say the last word that leads IS adoption to success or failure
(Reinschmidt & Francoise, 2000). New IS implementation often causes changes in the
scope of both organization and individuals. These changes are always met with
resistance, and this resistance correlates to the scope and magnitude of the change
introduced by the system. Bl is a comprehensive system designed to collect data from
all internal and external sources to assist users in decision making, therefore Bl causes
wide modification in organizational business processes and in how jobs are performed
(Wixom & Watson, 2001). Referencing the aforementioned reasons, many researchers

referred to effective change management as a critical factor for any Bl adoption
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success (Dawson & Van Belle, 2013; Egbeniyoko, 2014; Mungree et al., 2013; Olszak
& Ziemba, 2012; Poon & Wagner, 2001; Vodapalli, 2009; Yeoh & Koronios, 2010).

Change management is a structured approach for ensuring that changes are
smoothly implemented, and the benefits of change are achieved by reducing people
resistance. Change management always focuses on how people are affected by an
organizational transition to move from the current situation to the new one (Shea,
Jacobs, Esserman, Bruce, & Weiner, 2014). Change management factor interacts with
and is affected by some others critical factors, for example, Top Management Support
plays a key role in motivating and encourage people throughout the organization to
embrace data warehousing (Wixom & Watson, 2001). In addition, when the
Continuous Improvement Culture factor is considered as an organizational strength,
this means that most of the employees possess personal attributes that are conducive
to change such as growth and adaptability. They have the intention to seek new
technologies and methods to help them improving their work, thereafter, their

resistance to accepting new IT systems is low (Consulting, 2008).

the discussion above emphasizes that end-user involvement, users' expectation
management, and training play key roles in increasing user acceptance and satisfaction
towards the new system (Hidayanto et al., 2012; Naderinejad et al., 2014; Yeoh &
Koronios, 2010).

Technology Factors:

In this part, the research focuses on the factors relevant to the organization
possession of the IT and technologies factors that are critical in the Bl adoption
success. These factors are data sources quality and IT infrastructure. These factors
cover adequate ratio of the organization's technology fit, which is critical for Bl

SUCCEeSS.

13- Available Data Quality (ADQ)

Data quality refers to the quality of the data existing in the available internal or

external sources. Data accuracy, completeness, comprehensiveness, consistency,
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reliability, accessibility and relevance to organization work are critical aspects of data
quality (Fisher et al., 2003; Wixom & Watson, 2001). Bl solutions have to gather and
integrate data from all of the available internal and external sources through different
functional departments in the company (Negash, 2004; Yeoh & Koronios, 2010).
There is a common view that the quality of data and IS outcomes are strongly
correlated (Fisher et al., 2003; Slone, 2006; Wixom & Watson, 2001). Poor data
quality input lead to lack of trust and inconsistency in Bl information interpretations
which is counted as one of the main reasons for many Bl systems failure (Slone, 2006;
Wixom & Watson, 2001). Ensuring that data input to the analysis tool is correct, clean,
validated and trusted is critical for levering Bl outcomes and success (Reinschmidt &
Francoise, 2000). Systems with poor documentation, no standardization, and poor data
quality increase the technical issues that development teams need to overcome
(Jamaludin & Mansor, 2011; Reinschmidt & Francoise, 2000). Therefore, solving data
quality issues and ensuring correctness, consistency and meaningfulness of data passed
to analysis tools through a Bl system are very complex and time-consuming process
and makes ETL process a real challenge for Bl implementation (Reinschmidt &
Francoise, 2000; S. Williams & Williams, 2010; Yeoh, Koronios, et al., 2008).

Many organizations of all sizes and structures are negatively affected by the lack
of data quality, incompleteness and inaccuracy of data (Egbeniyoko, 2014). The main
reason behind the data quality issues is that organizations often focus on getting the
data right the first time, but miss the data governance processes to ensure the
sustainability of data correctness and quality (Watson et al., 2004; Yeoh, Gao, &
Koronios, 2008). To ensure the quality of data input to analysis tools in BlI, the
development team are required to assess the quality of the data sources and to develop
appropriate data cleansing processes. From another side, business units and employees
should be responsible for their Available Data Quality assurance (Reinschmidt &
Francoise, 2000; Yeoh, Gao, et al., 2008).

Bl requires to deal with structured data sources like ERP (internal data) and
CRM (external data) and semi-structured data sources like business processes (internal
data), news, and videos (external data) (Reinschmidt & Francoise, 2000). Negash
(2004) found that 60% of Chief Information Officers (CIO) and Chief Technical

Officer (CTO) believes that dealing with semi-structured data increases the ability to
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discover and take new business opportunities. Semi-structured data is not easy to
analyze and transfer it to helpful form of knowledge (Negash, 2004).

14- IT Infrastructure (ITI)

IT Infrastructure is a collection of physical or virtual resources that support an
entire IT environment in the organization and usually consist of servers,
telecommunications networks, software, databases and storage devices (Reinschmidt
& Francoise, 2000). IT infrastructure must be designed to support all the necessary IT
applications and an organization’s long-term general strategic plans (Hidayanto et al.,
2012). The main objective of the IT infrastructure is moving data from one place to
another and allowing users to access the data timely (Yeoh & Koronios, 2010). IT
infrastructure must be reliable and available on time for all stakeholders in their
different places (Negash, 2004). Assessing the IT infrastructure of an organization is
to measure the degree to which the current infrastructure meets Bl functionality, in
collecting data from different sources like suppliers, customers, internal and external
sources by providing a suitable connectivity between the legacy systems and the new
Bl system (Reinschmidt & Francoise, 2000). According to the iterative and
incremental methodology used in implementing Bl systems, infrastructure should be
resilient, flexible and scalable to meet future and incremental needs driven by business

needs and users' opinions (Egbeniyoko, 2014; Yeoh & Koronios, 2010).

Egbeniyoko (2014) noted that cloud computing and mobile devices are
becoming the international trends to modem BI. Cloud computing provides a flexible
IT infrastructure, where resources can be added and removed dynamically as required.
Many organizations outsource it's IT infrastructure to gain all benefits provided by
cloud computing such as staff reduction, reduction of administrative costs, increased
data safety, more security maintenance and support, and faster data recovery and
transfer (Dimitrov & Osman, 2012).
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2.4 Ministry of Education & Higher Education (MoEHE)

The ministry of education was established soon after the Palestinian National
Authority had held responsibility for managing the education sector in Palestine in
1994. Two years later, a new ministry was established for the higher education and
scientific research. However, the two ministries were reintegrated in one entity based
on a ministerial reshuffle for the Palestinian government in 2002, with the name of
Ministry of Education & Higher Education (MoEHE).

MoEHE is responsible for overseeing and developing both of the Palestinian
general and higher education sectors and seeks to provide enrollment opportunities for
all those who are of school age, as well as improving teaching and learning quality and
diversity, in line with the contemporary trends in the world. Moreover, the MoEHE
works hard on developing human resources in the education sector in order to create
well-qualified Palestinian citizens, capable of performing duties efficiently and
effectively.

Since taking over the education sector, the MoEHE has initiated many
development strategies in collaboration with national and international partners and
exerted great efforts to advance and enhance the educational process. Despite the
difficult political situation and lack of regional support, the MoEHE has shouldered a
great burden by inheriting a heavy legacy with a semi-collapsed educational structure
left over by the Israeli government that was responsible for Palestinian education
before 1994. Nevertheless, the Ministry took upon itself to succeed, and started a wide-
sector reform plan to reshape the complete educational system, and put it on the right

track.

The MoEHE has gone through many challenges which include management of
1.1 million students and more than 50 thousand teachers, overseeing nearly two
thousand schools and dozens of universities and colleges. As well as MoEHE was
responsible for initiating and implementing comprehensive development plans (i.e.
education for all), and providing infrastructure for the rapid increase in numbers of
students. All these challenges require local, regional and international interventions to
support school construction and development programs that target safe access to

school for all children.
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Based on the ministry's understanding of developing the quality of general
education, the ministry has worked hard on teacher training and qualification strategy
in collaboration with universities to create an educational base capable of leading
Palestinian children towards modern education, which includes ICT as the main

component.

As part of its efforts to create a vocational and technical infrastructure, the
MoEHE has adopted a strategy, which aims to develop the vocational and technical
education, training system, human resources as well as the material resources,

curriculum, and legislative regulations related to vocational education.

2.4.1 ERP system of Ministry of Education & Higher Education

In 2008, Palestinian Authority has taken a decision to invest in information
systems' tools to increase and improve work and deliver its services and facilities in an
effective and efficient way. This decision became a strategic objective for many
Palestinian Authority ministries including the MoEHE, which implemented the
Enterprise Resource Planning (ERP) sponsored by UNICEF. ERP is a comprehensive
software that integrates information from different applications into one universal
database. ERP system of the MoEHE, In addition to its being integrated with all
internal sub system, is integrated with systems in other ministries such as interior,
health, and social affairs. In 2012, local studies together with the ministry's published

reports showed successful implementation of ERP.

ERP is a web-based system built on Oracle database and consisted of many
Online Transaction Processing (OLTP) sub-systems such as:

1- School Management Information System (SMIS):

SMIS is a comprehensive and integrated system for school administration; it
supports most of school's functions and student data management. SMIS includes
student enrollment, grades, tests' results, health records, class schedules, attendance,

and many other student related data.
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2- HR Management System (HRMS):

HRMS is a software for managing business processes related to human capital
management (HCM). HRMS combines a number of necessary HR functions, such as
saving existing employee data, managing payrolls, recruitment processes, tracking
employee promotions, updating ministry structure and keeping track of attendance
records. HRMS stores employee related data including personal data, career records,

competencies, qualifications, job grades, accomplishments and annual evaluations.

3- Inventory Management System (IMS):

Inventory management system is a software for tracking inventory levels, orders,
deliveries and manages all inventory and custody data. It monitors the existing stock
and helps ministry determine what to buy, how much to buy and when to buy. The

inventory system supports all inventory reports and purchase budgets.

4- Purchasing System (PS):

Purchasing System is a software that is used by the ministry to buy products
and/or services. It manages the entire acquisition process, from requisition, to purchase
order, to product receipt, to payment and all related documentation processes.
Purchasing system makes the purchasing process more efficient, reduces supply costs,
shortens the length of the purchase cycle and reduces human error. It can also simplify
order tracking and make it easier to manage purchasing budgets by quickly creating
expenditure reports. The Purchasing system is fully integrated with the inventory

management system.

5- School Planning System (SPS):

The planning system works on investigating the proposed class formations for
schools for the year next in terms of the number of student anticipated to be enrolled
and in turn determining the number of required schools and the distributions of schools
in proportion to population distribution. It also facilitates the calculation of deficit and

surplus of the teaching staff. Furthermore, SPS facilitates direct follow-up on teacher
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transitions and teachers' period quotas. It also stores a comprehensive statistical data
related to all schools across the country (governmental, UNRWA and private sector)

and generates all types of necessary reports.

6- Private schools and kindergartens license system (PLS):

This system manages the process of private schools and kindergartens online
registration. After proper registration submission, proper procedures are followed to
review submitted applications and then forwarding them to concerned staff for further
processing. Registration certificates are then generated and handed over to concerned

parties to start delivering recognized educational service.

This system serves public and saves time and efforts, it also facilitates easier

communications with other ministries such as interior ministry.

7- Examination management System:

This system manages general secondary examination and the related
administrative processes starting from student registration, to student grouping and
dissemination of seat numbers. The system also helps in nominating staff involved in
each stage of the examination and affects the financial transactions in connection. The
system also manages centralize exams initiated by the ministry and facilitates a unified
marking system. High variation of statistical reports can be generated to satisfy the

different needs of the ministry.

8- Employee Training System:

This system manages the continuous improvement of ministry staff members
through identifying personnel training and capacity building needs. It also coordinates
training delivery, follows up participant attendance and generates reports illustrating
the continuous improvement of staff members and the real effects of the delivered

training.
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9- Library Management System:

A library management system is a software developed to handle basic
housekeeping functions of school libraries. It helps to provide information on any book
present in school library to the students as well as staff member. In addition, it keeps
a track of book issued, returned and added to library. Key features include, but are not
limited to, eliminating paper work in school libraries, recording every library's
transaction in computerized system including adding, removing, transporting books,

and finally exporting all related reports.

After utilizing the ERP system of the ministry for more than eight years, the
ministry has gathered huge amount of data which is essential in moving to a more
evidence-based planning and decision-making system, supporting rigorous scientific
research and identifying variations in educational trends. Therefore, the ministry is
looking forward to utilizing the existing ERP system data and other external data to

support decision making in the light of business intelligence.

2.5 Chapter Summary

This chapter presented review of literature in relation with the field of the current
research. This chapter was divided into four sections. The first section included a brief
introduction of business intelligence in terms of defining, values, benefits, and
architecture. The second section addressed the organizational readiness of Bl adoption.
The third section deeply addressed the critical success factors (CSFs) of Bl
implementation and the impact of these factors on Bl success during the pre-
implementation phase. In the last section, researchers shed light on Ministry of
Education & higher Education (MoEHE), what it is and what it does, before expanding
on the ERP system of the ministry.

Next chapter lists and elaborates on a number of previous study that had dealt

with similar topics.
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Chapter Three

Previous Studies

50



Chapter Three: Previous Studies

This chapter lists and investigates a number of previous studies and research that
addressed the critical success factors and/or the main challenges and obstacles of
implementing business intelligence (BI) or data warehouse (DW). Some of these
studies follow the qualitative method to determine these factors while others used a
quantitative method for investigating and validating the relationship among these
factors and BI success. By reviewing previous studies, the researchers drew a wider
picture of the so far exerted efforts to understand the impact of CSFs on BI
implementation and developed a readiness assessment framework for Bl adoption.
Finally, this chapter stops at the distinction between this study and the other previous

studies.

3.1 List of Relevant Previous Studies
1- (Pham, Mai, Misra, Crawford, & Soto, 2016) Critical Success Factors for
Implementing Business Intelligence System: Empirical Study in Vietham:
This study followed a qualitative (case study) methodology to investigate the
framework developed by Yeoh and Koronios (2010). Researchers aim to rank the
importance of CSFs for Bl implementation in Vietnam environment. They conducted
four case studies in four different Vietnamese companies, who already implemented
Bl system, and executed in-depth semi-structure interviews with 18 managers, work
for these companies. Six of them were face-to-face while the remaining 12 interviews

were conducted over internet.

This research inspected in more depth the seven critical factors compiled by
Yeoh & Koronios (2010) framework. These factors were categorized into three
categories: Organization (Vision, Business Case & Planning, and Top Management
Support), Process (Team & Presence of Champion, Project Management & Business
Driven Methodology, Change Management and User Involvement) and Technology
(Data, Infrastructure). The successful implementation was then measured by two
dependent variables: Infrastructure Performance (System Quality, Information
Quality, and System Use) & Process Performance (Budget, and Time Scheduler).
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This study concluded that one of the four studied cases was successful, two were
partially successful, and the last one was a failure. In addition, based on the factor
scores calculated through the analysis of the four subject cases, the critical factors were
ranked from first to last as follows: Change Management and User Involvement,
Vision, Business Case & Planning, flexible Infrastructure, Top Management Support,
Project Management & Methodology, Team & Presence of Champion and finally Data
Quality. Researchers recommended that future studies should focus on the highly
ranked factors for ensuring the success of Bl project. Other studies may examine more

case studies for more generalization of this study results.

2- (Hejazi, Abdolvand, & Harandi, 2016) Assessing The Organizational
Readiness For Implementing Bi Systems

The objective of this study was to examine whether the factors affecting the
organizational readiness for Bl implementation in all organizations are identical.
Based on a comprehensive literature review, four factors of Culture, Individual,
Strategy, and Management and 18 sub-factor were extracted as the most important
factors affecting the readiness and implementation of BIl. These factors were
empirically studied in three Iran educational, commerce, and IT organizations with
similar infrastructure to examine their effect on different fields. Researchers followed
a quantitative methodology and distributed a questionnaire to collect data from 118

experts working for the three-targeted organizations.

The evaluation of the proposed readiness model was ensured for good of fitness.
Analysis of the gathered data resulted in the fact that Strategy had a positive effect on
the educational organization. While Individual had a positive effect on the educational
and commerce organizations. In general, there was no general model for all
organizations as factors may differently affect different organizations. Researchers
recommended more future research to find a more comprehensive readiness model

valid for all types of organizations.
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3- (Nasab et al., 2015) A Delphi Study Of The Important Factors For Bi System
Implementation In The Public Sector Organizations

This research focused on investigating and rating the CSFs of Bl in Malaysian
public sector. A two-round quantitative Delphi study was conducted to address and
rate seventeen factors that were extracted from previous studies. Ten Bl experts were
selected from LinkedIn to help the authors in conducting their study. The included
CSFs were: Continuous Management Support, Resource Allocation, Well Established
Business Case, Bl Strategy, Clear Vision, Coordination Between IT And Business
Units, Business Champion, External Consultant, Iterative And Incremental Approach,
User Involvement, Scalable And Flexible System, User Access, Integration With Other
System, Data Quality And Integration, User Skill, Bl Team Skill and Organization
Culture.

The findings of Delphi study highlighted the Continuous Management Support,
Scalable & Flexible System, Bl Team Skill, Resource Allocation, Organization
Culture, And Coordination Between IT And Business Units as the most important CSFs
for implementation of Bl system. Researchers recommended that more investigation
is required on CSFs by using action or ethnography research in public organizations
where Bl system has already been implemented. Also, it is recommended that the

proposed framework should thoroughly be inspected using quantitative studies.

4- (Grubljesi¢ & Jakli¢, 2015) Business Intelligence Acceptance: The
prominence of organizational factors

This study aimed to discover and identify the factors that influence the
acceptance of Bl adoption. Researchers followed an exploratory approach in order to
develop a Bl acceptance model. Firstly, an extensive literature review was carried out
in order to identify and systemize all acceptance determinants. Then, Researchers
observed two case studies during Bl implementations and conducted four semi-

structured interviews with experts to achieve the objectives of the study.

Researchers investigated nearly 50 factors that influence Bl acceptance. These
factors were categorized into five main domains, namely: Individual, Technological,
Organizational, Social, and Environmental domain. After investigation, researchers

found that only 14 factors were important for Bl acceptance. These factors were:
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Individual (Personal Innovativeness and Readiness for Change), Technological
(Compatibility, Information Quality and System Quality), Organizational
(Management Support, User Participation, User Training, Information Culture,
Change Management, and Organizational Resources) and Environmental

(Competitiveness).

This study found that the extracted factors were a vital part of CSFs mentioned
in Yeoh & Koronios (2010) and Wixom & Watson (2001). The findings exposed the
importance of organizational factors in modifying individual’s beliefs and the
contribution of these factors on improving the Bl acceptance and success. The study
recommended performing future studies that examine and evaluate the proposed model

and its relationships.

5- (Eskandari, Amirsadri, & Nikfarjam, 2015) Develop a model to assess
organizational readiness for implementation of Business Intelligence
systems: A Case Study: Banking Industry

The objective of this study was to develop a model to evaluate organizational
readiness in Iran banking industry. To achieve the study goal, researchers firstly
reviewed related literature and conducted interviews with experts to identify
organization readiness factors. A questionnaire was distributed on 23 experts to
investigate these factors in the banking industry. Eleven readiness factors categorized
into three domain were extracted. These factors were Management (Top Management
Support, Alignment to Vision & Mission, Perceived Usefulness, Project Cost, and
Organizational Culture), Process (Virtual Degree of Organization and Project
Management) and Technology (Organizational Infrastructure, Internal Experts,
Expected Benefits for Organization Experience, and Data Quality). In the second
phase, researchers designed a quantitative 9-degree Likert scale questionnaire to
measure the impact and weight these factors. 93 participants completed the
questionnaire.

Results revealed that the impact of Alignment to Vision & Mission,
Organizational Infrastructure and Expected Benefits for Organization Experience
factors was not approved. Researchers attributed the negative conclusion of the vision

& mission to the non-quantitative nature of the factor. They also expanded that
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infrastructure can easily be obtained by outsourcing, and that Bl experience in Iran is
limited which lead to classifying these two factors as non-critical. Researchers strongly
recommended that organizations should apply a BI readiness assessment before

starting their real investment.

6- (Egbeniyoko, 2014) Exploring the Critical Success Factors of Business
Intelligence System Implementation

This research performed deep analysis to understand the relationship between
sixteen CSFs and the successful implementation of BIl, and to develop a Bl
implementation model. Researchers used a mixed method approach that comprised
both quantitative and qualitative techniques. Firstly, researchers conducted a
quantitative survey applied on 102 of key stakeholders in UK organizations that
adapted BI to confirm and validate the CSFs for Bl implementation model. Secondly,
semi-structured interviews were conducted with four organizations to deeply analyze

and understand the effect of these CSFs in real life implementation of BI.

The author categorized these factors into 4 categories: Technical factors
(Technical infrastructure, Software selection & support, Implementation
methodology, Data management), Process factors (Communication with stakeholders,
Change management, Project management, User participation), Organizational
factors (Management support, Executive sponsorship, Team skills, Business case &

vision), User factors (User intuition, User training).

The results concluded the existence of the relationship between the CSFs and the
Bl success factors, and the research model explained about 61% of the total variance
in Bl implementation success. In addition, the study found that adequate budget and
nature of organization have no relationship with Bl success. The Research
recommendation was to refine the relationships and impacts embodied in the proposed
model to increase its explanatory power and to test the applicability of the model to

other information management systems.
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7- (Naderinejad et al., 2014) Recognition and Ranking Critical Success Factors
of Business Intelligence in Hospitals - Case Study: Hasheminejad Hospital

This research focused on implementing Bl in health and treatment sector,
researchers studied the CSFs identified by previous studies and developed CSFs model
for Bl implementation by identifying and ranking all CSFs included in proposed
model. A quantitative case study methodology was followed and a survey was

conducted to collect data from managers and employees of Hasheminejad hospital.

Researchers categorized all critical factors into three categories: Organizational
Perspective (Goals And Organization Strategy, Financial Resources, Human
Resources, Organization Culture, Leadership, Coincidence Of Business And IT,
Management Support), Process Perspective (Process Maturity, Methodology,
Change Management, Frequent Development Model, Process Documentation, Project
Team Combination) and Technological Perspective (Technology And Knowledge
Transfer Speed, Data Quality, Suitable Infrastructure And Technology, Application
Capability, Training And Support).

Researchers model was similar to Yeoh & Koronios (2010) model in that both
included similar factors. In addition, researchers concluded that organizational,
process and technological factor domains equally affected implementation of Bl,
therefore, non-technological factors (Organization and Process factors combined) had
higher importance and influence compared to technological factors. Researchers also
ranked all factors based on their importance levels, organization goals & strategies,
resources and culture had the highest rank. In contrast, infrastructure & technology,
application capability, and training had the lowest rank. Researchers recommended
addressing the relationship between the selected CSFs and managers' satisfaction

within decision-making process.

8- (Fedouaki, Okar, & ElI Alami, 2013) A Maturity Model For Business
Intelligence System Project In Small And Medium-Sized Enterprises: An

Empirical Investigation

Objective of this study was to develop a maturity assessment model for Bl

systems in Moroccan small and medium-sized enterprises (SMEs). A quantitative
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questionnaire was distributed to collect data from 65 Moroccan SMEs; only 17 valid
responses were returned. Within each company, the survey was addressed to one

person at the management level.

The proposed assessment model was built upon the following three dimensions:
maturity level (Initial, Defined, and Managed), life cycle stages (Justification &
Planning, Business analysis & Design, and Construction & Deployment) and critical
success factors (CSFs) of Bl implementation. Researchers adopted the CSFs proposed
by Olszak & Ziemba (2012). Fourteen CSFs were distributed among Bl life cycle
stages; the Justification & Planning stage included Clear Business Vision & Plan,
Leadership, Adequate Budget, Senior Management Support, and Change Management
factors. While the Business analysis & Design stage included Skilled Staff, Users’
Expectation, and Align to Business Needs. Finally, Construction & Deployment stage
included Data Quality, Bl Flexibility, Appropriate Technology & Tools, User-
Friendly, and Integration between Bl System & ERP.

The study found that the maturity of Bl Systems implemented in Moroccan
SMEs was at the Defined level. In addition, the maturities of the different life cycle
stages of Bl were independent from each other. This means that, the maturity of a
company may be in the Managed level at some stage while being in the Initial level at
another stage. Researchers recommended doing future empirical studies to examine
the proposed Maturity Model in different contexts.

9- (Mungree et al., 2013) A Framework for Understanding the Critical Success
Factors of Enterprise Business Intelligence Implementation

This exploratory study aimed to develop a Bl CSFs framework by investigating
the success factors and their contextual issues that lead to a successful Bl system
implementation. Researchers began by collecting Bl success factors from literature,
and then they used qualitative analysis and a mixed-method approach by conducting a
semi-structured interview with 16 Bl experts (Consultants, Team Leaders, and

Managers).

Researchers introduced a framework with ten factors. A deep discussions and

investigation with sixteen Bl experts had been implemented to rank these factors.
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Authors found that all included factors were strongly related to Bl success except
Flexible Technological Framework. These factors were ranked from the most to the
least important as follows: Committed management support, Committed and informed
executive sponsor, Clear vision and well-defined system requirements, User-oriented
change management, Alignment of Bl strategy with business objectives, Appropriate
team skills, Adequate resources and Project scope management.

Another finding was that all participants' positions (Consultants, Team Leaders,
and Managers) had rated all the ten critical success factors approximately in the same
way. Likewise, the contextual elements of each factor were addressed. Researchers
recommended that future studied should practically investigate the validity of the

framework and inspect the drivers of the framework factors.

10- (Dawson & Van Belle, 2013) Critical Success Factors For Business
Intelligence In The South African Financial Services Sector

The objective of this research was to identify the most important CSFs in the
financial services sector of South Africa and to compare these factors with related
European studies. Researchers selected three financial organizations adopted BI in
different maturity levels to apply a two-round Delph method aiming to rank CSFs in 3
dimensions (importance, variability, and controllability). They used a questionnaire
with five-degree Likert scale to rank factors. Researchers reached consistency results
after the second round and found that the most important factors in descending order
were Data Quality, Business Case, Influence Of IT On Business Unit Strategy, User

Involvement, Business Champion And, Top Management Support.

Researchers also found that the proposed CSFs and the outcomes of this study
were partially correlated to European studies. Moreover, researchers could conclude
that IT and business participants drew the same comparisons for the top ten business
CSFs. The study recommended that these CSFs should be carefully addressed during
the implementation of BI, and additional researches were suggested to deeply
investigate the different ways to measure and implement these factors during the

project life cycle.
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11- (Phiriyayotha &  Rotchanakitumnuai, 2013) Data Warehouse
Implementation Success Factors and the Impact of Leadership and
Personality on the Relationship between Success Factors

This research investigated the relationship and the influence of CSFs on Bl
implementation and deeply analyzed the influence of project manager's leadership
styles and team member's personality types on the CSFs. A quantitative survey with
five-point Likert scale was conducted to collect data from 164 DW project members

from Thailand.

The results from the regression analysis of the data identified a significant
correlation between all proposed CSFs (Organization Culture, Technical Tools,
Management Support, User Involvement, Quality Of Data Sources, Self-Efficacy,
Knowledge Sharing And Clear Objective & Goals) and the success of the DW
implementation. Besides, researchers found that leadership styles affected both
Quality Of Data Sources and Clear Objective. On the other hand, a difference in the

personality of team members affected user involvement and knowledge sharing.

Research recommend considering the leadership style and personality type in

determining team composition.

12- (Olszak & Ziemba, 2012) Critical Success Factors for Implementing
Business Intelligence Systems in Small and Medium Enterprises (SME)on the
Example of Upper Silesia, Poland

This study aimed to fill the gap of implementing Bl in small and medium
enterprises (SME) by identifying the critical success factors for Bl implementation in
SME. Researchers used a three-stage method with a population consists from 20 SMEs
from Upper Silesia in Poland, which had implemented or were in the process of
implementing Bl systems. Researchers used critical thinking, inductive reasoning and
in-depth interview to collect data then analyzed the gathered raw data using qualitative

analysis.

The finding from the last stage identified 15 CSFs for implementing of Bl in
SME. These factors were classified into three categories (Organization, Process and

Technology), these factors were:
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Adequate Budget, Senior Management Support, Leadership, Skilled Staff, Clear
Business Vision & Plan, Cooperation With Bl Supplier, Align To Business Needs,
Users’ Expectation, Change Management, Integration Between Bl System And ERP,
Data Quality, Bl Flexibility, Appropriate Technology And Tools And User-Friendly.

Researchers also found significant differences between their findings and other
previous research in the degree of impact of CSFs. Due to the fact that SME had limited
financial resources and lack of experience, researchers concluded that Adequate
budget, leadership and staff skilled (Organization perspective), users’ expectations
(Process perspective) and integration between Bl system and other systems
(Technology perspective) had the highest impact on the success of BI
implementation. Also, this research compiled that Yeoh & Koronios (2010) model was
a suitable and applicable model to assess the readiness of organizations to adopt Bl
initiative, researchers mention that Yeoh & Koronios (2010) model must be adjusted
to fit the adopting organization and its main purpose of implementing Bl system.

Researchers recommended that any SME must be aware of its reserved budget,
stakeholders' expectations and the integration of the new Bl system with the other

existing systems such as ERP to achieve profit expectation of adopting BI.

13- (Olbrich et al., 2012) Critical Contextual Success Factors for Business
Intelligence: A Delphi Study on Their Relevance, Variability, and
Controllability

This research focused on CSFs of Bl implementation from contextual
perspective. All previous studies investigated CSFs for Bl from one dimension (the
degree of relevance), this study investigated and ranked the critical factors for Bl from
three dimensions (relevance, variability and controllability).

Researchers studied all factors investigated by previous studies, they conducted
a three round Delphi method using a list of 25 factors extracted from previous studies
and investigated by a group of 13 BI experts. Then researchers conducted a
hierarchical cluster analysis to identify meaningful groups of elements that have
similar attributes. The model factors were: Top Management Support, Data Sources,

Corporate Strategy, IT Budget, Degree of User Involvement, Sophistication of IT
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Infrastructure, Financial Situation, Bl Strategy & Reporting Standards, Market
Dynamics, Technical Capability of IT Personnel, Location of IT Department, Degree
of Business Process Automation, Influence of IT On Corporate Strategy, Product
Range, IT Literacy of Employees, Management Methods, Heterogeneity of IT
Infrastructure, Time Restrictions, Legislation, Informal Communication In The
Organization, Organization Size, Organizational Structure, Industry, Sophistication of

Competitors’ BI Technology, And Ownership Structure.

From relative dimension perspective, researchers found that Top Management
Support, Data Sources, and Corporate Strategy had the highest rank while
Organization Industry, Competitors’ BI Technology, and Ownership Structure had the

lowest rank.

Researchers clustered factors into six clusters, each of which included similar
factors. Clusters helped Bl managers to deal with all factors in the same cluster in the

same way.

Researchers recommended that more investigation and examination of factors in
practical case studies should be conducted to validate the relationship between CSFs

and Bl success implementation.

14- (Hidayanto et al., 2012) Business Intelligence Implementation Readiness:
A Framework Development and Its Application to Small Medium
Enterprises (SMES)

This research added a significant contribution for Bl implementation, the
objective of this research was to develop a framework for measuring the organization's
readiness level for BI implementation. Researchers developed a framework included
18 CSFs gathered from previous literature, and they then used Analytic Hierarchy
Process (AHP) to assign weights for each factor. Five Bl experts were selected to
investigate and weight the CSFs, researchers used Delphi method in order to achieve

consensus among the involved experts.

Strategic Alignment, Committed Management Support And Sponsorship,

Clear Vision & Well-Established Business Case, Business-Centric Championship And
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Balanced Team Composition are considered the most important and the highest weight

factors to measure Bl implementation readiness.

Then researchers applied the assessment framework in Mode Fashion Group to
measure its readiness level for implementing Bl. Semi-structured interviews were
conducted to collect data, then each factor was mapped to one of the suggested levels
of readiness (Small, Some, and Adequate degrees) and the overall readiness score was
calculated. Researchers recommended that readiness level of Bl implementation

should be measured to reduce risk.

15- (Adamala & Cidrin, 2011) Key Success Factors in Business Intelligence
This is a master research applied in Poland aimed to develop tools needed to
assess the success and manage Bl and Data Warehouse initiatives. In order to achieve
this goal, researchers began by identifying the factors presented in successful Bl
projects, then organized these factors in a CSFs framework with the objective of
measuring each factor. A quantitative survey was conducted to collect data from 68

organization which already had implemented BI systems.

Researchers began by investigating 25 independent factors. After analyzing the
collected data, researchers conducted a framework with 17 independent variables that
found to explain 61% of the variability in Bl success. Researchers then found that
limiting the number of factors to 5, those with the highest correlation to success, kept
the model capable of explaining 58% of the success variability. The top five factors
were: End Used Involvement, clear strategic vision, aligned to Business Needs, best
opportunities Seeking, Solve all technological & Non-technological problems.

Researchers found that non-technological issues were more important, harder
and take longer time to solve than technological issues. In addition, authors found that
successful Bl projects share common factors that are usually absent in unsuccessful Bl

projects. This fact helped organizations to focus on the most important matters.

All CSFs used in this research model were included in Yeoh & Koronios (2010)
CSFs framework. Consequently, this research found that Yeoh & Koronios (2010)
model is a suitable and applicable model to assess the readiness of organizations to

adapt Bl initiative.
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One significant limitations of this research was that researchers measured Bl
success based on participants attitudes instead of using objective measures like ROI or
NPV for profit organizations, quality of services and productivity for nonprofit and
public sector. Work in this research proposed several objective measurements for CSFs
but cannot be considered as universal and applicable for all projects thus it is
recommended that future studies address this limitation.

16- (Yeoh & Koronios, 2010) Critical success factors for business intelligence
systems

This exploratory study aimed to fill the gap between academic research and
practical implementation of Bl by investigating the CSFs influencing the success of
Bl implementation and developing a CSFs framework. Researchers followed two-
stage qualitative approach, in the first stage researchers used three rounds Delphi
method with 15 Bl experts to investigate and develop CSFs framework. The objective
of the second stage was to verify and empirically examine the CSF's framework
generated in the first stage, five large and complex organizations were selected as case
studies. A cross-case analysis was used on data collected by semi-structured interviews
to examine the absence or presence of CSFs and to examine the applicability of the

generated CSFs framework.

Researchers developed a model focusing on seven critical factors that impact Bl
implementation. These factors were categorized into three broad categories:
Organization (Vision, Business Case & Planning, and Top Management Support),
Process (Team & Presence of Champion, Project Management & Business Driven
Methodology, Change Management and User Involvement) and Technology (Data,
Infrastructure). All previous factors caused business orientation and in turn lead to
successful implementation. The successful implementation was then measured by two
dependent variables: Infrastructure Performance (System Quality, Information
Quality, and System Use) & Process Performance (Budget, and Time Scheduler).

Researchers concluded that the model was suitable and applicable to assess the
readiness of implementing BI successfully. All seven factors were critical and

significantly affected Bl adopting. In addition, researchers found that non-technical
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issues (organization and process factors) were more important than Technology issues,
so focusing on business perspective, needs, and addressing the 7 factors using business

orientation approach are consider a cornerstone for successful Bl implementation.

Researchers recommended that CSFs of Bl systems should not be applied

without giving careful consideration to the relevant contextual issues.

17- (Hawking & Sellitto, 2010) Business Intelligence (BI) Critical Success
Factors

This research studied the implementation of Bl as an extension of ERP system,
researchers aimed to investigate CSFs associated with Bl in an ERP systems
environment. The researchers collected data from 69 SAP related industry events and
used a qualitative content analysis to identify the CSFs related to Bl and ERP systems.
The research found that most of the factors - with the highest frequencies noted in
literature- were common to both ERP systems and Bl, these common factors were:
Management Support, Champion, User Participation and Team Skills. Source Systems
and Development Technology were solely linked to BI while training and change
management were identified as ERP factors. Researchers recommended further

research to investigate each of the identified CSFs separately.

18- (Arnott, 2008) Success Factors for Data Warehouse and Business
Intelligence Systems

Bl Researchers updated the IS models and added CSFs in the domain of
management and project process to fulfill the Bl special success needs. This research
extracted CSFs from IS, DW, and Bl previous research and investigated their behavior
and effectiveness on a Bl implementation case study over the project life cycle. This
study used CSFs theory to analyze a case after the event. Researchers used a qualitative
analysis on the data collected by semi-structured telephone/face to face interviews.

Ten critical success factors used in this research as independent variables were:

Committed and Informed Executive Sponsor, Management Support,
Appropriate Team, Appropriate Technology, Adequate Resources, Effective Data
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Management, Clear Link With Business Objectives, Well-Defined Systems
Requirements, Evolutionary Development And Management Of Project Scope.

The research compiled that all CSFs changed dynamically over the project life
cycle affecting the success or failure of the Bl system. The ten factors, used in the
research, had important effect in explaining Bl project success or failure. The major
limitation of this research was the difficulty in generalizing the results of the single
case study, also it had a construct validity problem because the analysis and

interpretation of qualitative data were partly subjective.

Researchers recommended that further case studies should investigate CSFs for
Bl implementation and the ability of such factors to act as a predictive tool.

19- (Wixom & Watson, 2001) An Empirical Investigation of The Factors
Affecting Data Warehousing Success

This is an empirical study aimed to understand and investigate the relationship
among the implementation of CSFs and the success of Data Warehouse, a core
component of Bl systems. Researchers used two-phase methodology, firstly, a DW
model was developed depending on literature review, then exploratory survey and
structured interviews with 10 DW experts were conducted. Subsequently, a cross-
sectional survey was held to investigate the model by collecting data from 111
organizations. Seven implementation factors were included in the model: Management
support, Champion, Resources, User participation, Team skills, Source systems and
Development technology. Next, system success was measured by three dimensions

namely, Data quality, System quality and Net benefits.

Researchers found that all implementation factors significantly affected the DW
success. Focusing on these factors saved time, money and overcame all
implementation problems, which in turn helped managers to achieve the expected DW
benefits. Researchers recommended further understanding of infrastructure and
determining the differences between infrastructure and application-level IT

phenomenon.
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3.2 Evaluation and comment on previous studies of CSFs of Bl

The aforementioned previous studies have adopted different methodological
approaches. Most of the literature focused on identifying CSFs using qualitative
approaches. Some researchers adopted Delphi method which gives allows reaching a
consistent results from a panel of experts such as Dawson & Van Belle (2013), Nasab
et al. (2015), Olbrich et al. (2012) Yeoh & Koronios (2010), and Yeoh, Koronios et al.
(2008), while other researchers such as Arnott (2008), Hawking & Sellitto (2010),
Olszak & Ziemba (2012), and Sangar & lahad (2013) used case study with semi-
structured interviews to deeply analyze these factors. On other hand, Adamala &
Cidrin (2011), Bargshady et al. (2014), Naderinejad et al. (2014), and Phiriyayotha &
Rotchanakitumnuai (2013) adopted purely quantitative method to identify CSFs and

verify the relationship between the CSFs and the implementation success.

This research uses a mixed-method with three-phase exploratory methodology.
In the first phase, an investigation on previous studies has been used to identify Critical
Success Factors (CSFs) for Bl success implementation. In the second phase, AHP
method together with interviews with a panel of experts have been adopted to develop
a CSFs readiness framework for Bl success implementation. Finally, a case study has
been adopted to deeply analyze the readiness assessment framework developed in the

previous phase.

The above listed previous studies presented different sets of CSFs, often
depending on the research interest and background. Some of these factors were highly
frequent like Top Management Support and Vision & Planning, where others were
rarely presented like Organization Culture and Presence of Champion. Some research
focused only on investigating and addressing the CSFs of Bl like Dawson & Van Belle
(2013), Mungree et al. (2013) Naderinejad et al. (2014), Nasab et al. (2015), and
Phiriyayotha & Rotchanakitumnuai (2013), while other literature such as Delone &
McLean (2003), Wixom & Watson (2001), and Yeoh & Koronios (2010) focused on
addressing the relationship between implementation factors and success factors of Bl.
Additionally, some researchers went behind identifying the success factors by ranking
or weighting them, in other words, they measured the priority or the rate of

contribution of each factor in the implementation success. Most of the researchers
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ranked the CSFs by conducting quantitative survey distributed among Bl experts, such
as Dawson & Van Belle (2013), Gartner (2016), Mungree et al. (2013), Naderinejad
et al. (2014), Olszak & Ziemba (2012), and Yeoh, Koronios, et al. (2008), only
Hidayanto et al. (2012) weighted the factors by using Analytic Hierarchy Process
(AHP), which gives the ability to execute a pairwise comparison between all factors
and achieve a consensus weight of each factor among involved experts. This research
focuses on weighing and measuring the CSFs which determine the organizational level
of readiness for implementing BI systems by using Analytic Hierarchy Process (AHP)

method.

Some research classified the CSFs in order to further understand the role and
behavior of these factors during the system life cycle. Bl CSFs were broadly
categorized according to their domain, particularly, Organizational, Process and
Technical domains (Egbeniyoko, 2014; Naderinejad et al., 2014; Olbrich et al., 2012;
Olszak & Ziemba, 2012; Yeoh & Koronios, 2010). Another classification was
presented by Dawson & Van Belle (2013) and Olbrich et al. (2012), who clustered the
CSFs based on three dimensions (Relevance, Variability, and Controllability). Each
cluster includes similar attributes helping Bl managers to deal with all factors in the
same cluster in the same way. Hawking & Sellitto (2010) and Sangar & lahad (2013),
on the other hand, divided CSFs according to system implementation phase as they
found that the level of relevance of CSFs varies from Bl system implementation phase
to another. This research adopts the domain categories by dividing CSFs into
Organizational, Process, and Technical factors, in addition, this research emphasizes
on pre-implementation factors to measure the level of organizational readiness of

adopting BI system.

While reviewing literature, researchers has not stopped at any previous studies
that addressed the CSFs of Bl or the readiness assessment for Bl adoption in the
environment of this study, precisely, Gaza Strip. The previous studies targeted
different environments and communities like Malaysian, UK, South African, etc. This
study may be the first one that targets Gaza Strip for identifying and measuring the
CSFs importance weights and developing a readiness assessment framework suitable
for this environment. Gaza environment has special characteristics different from other

environments. Gaza is a developing country, so it suffers from a lack of the necessary
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experiences in the field of information systems, especially in the comprehensive and
large systems such as ERP and BI. It is also considered as a volatile environment in
which many political conflicts affected the performance of institutions and ministries.
In addition, for more than 10 years, Gaza is suffering from the blockade that
significantly influences allocating the necessary resources for grantee institutions

SUCCesS.

3.3 Research Distinction

Through reading and examining previous studies that have addressed similar
topics as the current research, it can be concluded that the majority investigated and
addressed the CSFs of Bl and their relationship with system success. Most of those
studies used qualitative methodologies to address these factors after implementation.
Only one research measured these factors before implementation with the intent for
measuring the level of readiness for Bl system. The following points summarize how

this study differs from other studies:

1

It is one of few studies addressing readiness assessment toward Bl systems.
2- The first to address Gaza Strip as study environment.

3- Research findings can provide significant guidelines for organizations that are
targeting BI.

4- This study covers both theoretical and practical perspectives of Bl
implementation. It carries out an extensive literature review, followed by in-deep
interviews with experts to strengthen the theoretical field with practical

experience.

5- This study distinguishes among CSFs impacts on Bl success during pre-
implementation phase. It measures the contribution weight of each factor by using
Analytic Hierarchy Process (AHP) method.

6- Itintroduces a new readiness assessment framework that organizations can utilize
to measure their readiness and focus on essential areas that need more attention
during Bl implementation. In addition, it presents a list of acceptable guidance

points to measure each factor.
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7- The current study not only proposes a readiness assessment framework but also
tests it via conducting a case study on MoEHE to measure the overall readiness

ratio of the ministry and to uncover its weaknesses.

3.4 Chapter Summary

This chapter has listed a number of previous studies dealt with critical success
factors of Business Intelligence implementation. It also registered a general
commentary on reviewed studies to present the matching and mismatching between
the current study and other studies in terms of the environment, methodology, and data
analysis tools used to test gathered data. Finally, it shed light on what makes this study
distinguished.
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Chapter Four
Research Methodology
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Chapter Four: Research Methodology

This chapter discusses the research methodology adopted by the current study to
answer the research questions. It follows a mixed methodology with three phases. The
chapter begins with describing the methodology of identifying the Critical Success
Factors (CSFs) for Bl implementation. Then, it describes the Analytic Hierarchy
Process (AHP) method, which has been utilized to determine the importance weight
of each factor and to employ these CSFs in developing a quantitative readiness
assessment framework. Then, the third phase focuses on applying the proposed
framework to a case study and describing phase design, characteristics of the
population, primary and secondary data collection, and questionnaire design. In
addition, it presents the statistical methods and tools used to carry out data analysis to
answer the research questions. Finally, it presents the pilot study and addresses the
different statistical analysis tools used to test the research questionnaire for validity

and reliability.

4.1 Research Methodology

The objective of the research is to develop a readiness assessment framework for
Bl implementation. Many researchers identified CSFs by using qualitative approaches,
the most adopted method was Delphi method which gives the ability to reach a
consistent results from a panel of experts (Dawson & Van Belle, 2013; Nasab et al.,
2015; Olbrich et al., 2012; Yeoh & Koronios, 2010; Yeoh, Koronios, et al., 2008) .
While other researchers used semi-structured interviews with a case study to deeply
analyze these factors (Arnott, 2008; Hawking & Sellitto, 2010; Olszak & Ziemba,
2012; Sangar & lahad, 2013).

This research uses a three-phase exploratory methodology: In the first phase,
Critical Success Factors (CSFs) for Bl implementation have been identified. An
investigation of previous studies has been used to analyze, consolidate and extract
these factors. In the second phase, a Critical Success Factors (CSFs) framework for Bl
implementation has been developed by ranking and weighting factors using AHP
method and face-to-face interviews with Bl panel of experts. Finally. A case study has

been conducted to deeply analyze the Bl implementation success framework. The
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assessment framework has been applied in Ministry of Education & Higher Education
(MoEHE) to measure the organizational readiness. Descriptive analytical and
quantitative (deductive) approaches have been followed. A 7-degree Likert scale
questionnaire was used to collect the primary data. The overall ministry readiness
degree and score have been identified; In addition, a deep factors investigation has
been conducted to identify the ministry's strengths and weaknesses for Bl system

adoption. The overall research process is depicted in Figure (4.1)

CSFs ePrevious studies investigation
[ale [T Hii[*E H[e]aM » Analysis and consolidation of factors

eExpert Selection
Framework oFirst Round: Investigate and rating factors

-—./ Development eSecond Round: Ranking and weighting of
factors (Using AHP)

eQuestionniare conducting
eCheck validity and realibity
eCalculate readiness level

Framework

—— Application

Figure (4.1): Steps of the research process

Source: developed by Researchers

4.2 Phase One: Critical Success Factors (CSFs) Identification

Critical Success Factors (CSFs) are important aspects that should be considered
by organizations in order to lever Bl implementation success. This study adopted the
CSFs as a readiness factors for Bl implementation. By investigation of the previous
studies in the previous section, a comprehensive list of thirteen CSFs with significant
impact on Bl implementation have been extracted. These factors were derived via a
process of identifying, filtering, and scoring CSFs used in 30 studies, some factors
were eliminated because of low scoring and other factors were merged or mapped

under a comprehensive name. Many other studies followed the very same approach
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such as Baker & Chasalow (2015), Dawson & Van Belle (2013), Egbeniyoko (2014),
Naderinejad et al. (2014), and Nasab et al. (2015).

4.3Phase Two: Framework Development

In this phase, the researcher aims to develop a quantitative framework for
measuring the organization's readiness ratio for successful Bl implementation based
on the derived CSFs. This framework was developed to facilitate organizations in Gaza
to understand its current state and to evaluate its readiness toward Bl initiative. The
readiness tool is critical when an organization decides to adopt Bl as it gives the
organization ability to determine its weakness areas, identify opportunities to improve.
Such tool avails valuable insights to rise the successful implementation ratio and

benefits.

In order to utilize the readiness tool introduced in this phase to evaluate the
overall readiness of any organization, the readiness level of each factor should be fairly
and clearly quantitatively measured. Although qualitative assessment could be better
and more professional, it may be tough for organizations to carry out and to conduct
interviews with relatively big number of respondents in addition to its being long,
costly, and subjective method. Therefore, the researchers preferred to develop a
quantitative framework to substitute the qualitative one for assessing the
organizational readiness toward Bl for the fact that quantitative approach is much
easier, faster and less expensive to apply in institutions (Johansson, Eckerstein, &
Malmros, 2016).

AHP method has been adopted to rank and weight the CSFs derived in the first
phase. A Bl expert panel has been carefully selected to cover all the readiness
assessment framework aspects. Face-to-face interviews are considered one of the best
and fastest ways to investigate a problem and identify its dimensions (Yeoh &
Koronios, 2010). Therefore, the researchers have applied semi-structure interviews in
two rounds with the expert panel to explore and refine the CSFs, to rank and weight

these factors and to identify the contextual terms for each factor.
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4.3.1 Experts Panel (Expert Selection)

Due to the research problem nature; experience, preferences, and perspectives of
Bl experts are necessary for achieving consistent and reliable outcomes. Therefore, a
panel of experts was selected very carefully to ensure effective results. Giving that the
Bl sector is a relatively new field in Gaza, it is a little bit difficult to find experts with
strong background and specialization related with the theoretical and practical parts of

the BI systems.

Sixteen experts were selected based on their experience, domain of work and
qualifications to cover all Bl system aspects. In the selection process, researchers have
considered the organizational type (Academic, Private, and Public), domain of work
(IT, Management, or both), diversity of university degrees and years of experience to
ensure a certain level of direct theoretical and practical experiences and knowledge of
the panel members. The panel of experts included managers, consultants, developers
and lecturers in 1S and BI fields. The demographic profiles for experts are described

in Table (4.1). More details, are elaborated in Appendix C.

This panel of experts has almost been distributed equally among sector types and
likewise among qualifications. 81.3% of these experts were found to have experience
in both IT and Management and 93.8% of these experts were found to have tenure
longer than 7 years. Therefore, these distribution rates are appropriate to investigate

the research's factors and develop the Bl readiness assessment framework.

4.3.2 First Round: Factors Rating and Modifications

After a careful selection of the experts, the first round of developing the research
framework has begun. A semi-structured interview has been conducted with each
expert to deeply understand, investigate and rate the importance of each factor. A 5-
degree Likert scale in addition to open questions questionnaire, shown in Appendix A,
was used to collect the experts' opinions. Experts have rated the importance of the 13
critical factors of Bl affiliated with pre-implementation phase. The experts' suggested
importance rates consolidated three different dimensions: relevance (how much the
factor impact the BI success), variability (how fast the factor changes) and
controllability (how much the BI team is able to control and influence the factor).
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Microsoft Office Excel has been used to analyze the opinions of the experts, and then

the sum, average, and percent were calculated for each factor. After rating process,

experts were given the floor to suggest any additional factors they deem critical to the

success of Bl systems.

Table (4.1): Demographic profiles for experts

Place Of Work Education
Freq. | Percent | Cumulative Freq. | Percent | Cumulative
Academic Sector 5 31.3% 31.3% Bachelor 4 25.0% 25.0%
private sector 5 31.3% 62.5% Doctorate 6 37.5% 62.5%
public sector 6 37.5% 100.0% Master 6 37.5% 100.0%
Grand Total 16 100.0% Grand Total 16 100.0%
Domain of Work Experience
Freq. | Percent | Cumulative Freq. | Percent | Cumulative
IT 3 18.8% 18.8% 3-7 years 1 6.3% 6.3%
IT & Management | 13 81.3% 100.0% More than 7 15 93.8% 100.0%
Grand Total 16 100.0% Grand Total 16 100.0%

4.3.3 Second Round: AHP Model Applying (Weighting Factors)

All suggested CSFs resulted from the first round are considered as an input to

the second round. These CSFs do not have equal impact on the success of Bl during

the pre-implementation process. In order to develop a readiness assessment framework

and provide a fair method to measure an organizational readiness toward Bl, the impact

degree of each critical factor on Bl implementation should be determined. Thus, the

researchers started the second round to weight the impact of each factor on the

successful implementation of Bl system using Analytic Hierarchy Process (AHP)

method. Firstly, an introduction, the theoretical background and the mechanism of

AHP method are described, followed by how the researchers adjust AHP to be used in

the current study.
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4.3.3.1 Introduction of Analytic Hierarchy Process (AHP)

Analytic Hierarchy Process (AHP) is one of Multi-Criteria Decision Making
(MCDM) methods that was developed by Thomas L. Saaty in 1970s. AHP is one of
the most famous methods for solving complex problems involving multiple criteria
and multiple alternatives. Saaty (1987) defined AHP as a simple mathematical tool
that deals with complex and unstructured problems by building a hierarchical structure
that presents the relationships among the problem goal, criteria, sub criteria, and
alternatives. AHP provides a framework that enables decision makers to think of
complex problems in a simple way by decomposition a complex problem into
hierarchy of simple sub-problems (Hidayanto et al., 2012).

AHP was designed to handle situations in which subjective judgments of
individuals are considered an important part of the decision process by organizing the
individual feelings, judgments, and intuition into a logical structured framework for
proper decision making (Cheng, 1997). In addition, it helps decision makers to solve
problems that involve a mixture of qualitative, quantitative and conflict factors in a
systematic manner (Rajput & Shukla, 2014). Furthermore, AHP reduces bias in
decision making process by checking the consistency of the decision maker’s

judgments.

Fundamentally, AHP method is used to prioritize alternatives to select the
optimal one. In order to do so, firstly, decision makers should decompose and break
down their problems into a hierarchy of more easy to understand sub-problems. The
criteria used to judge the alternatives are selected by decision makers and weighted in
terms of their importance to achieving the problem goal. Higher weights indicate more
importance. Then, decision makers assign a score to the performance of each
alternative based on that criterion. Finally, the overall priority and rank for each
alternative are calculated in terms of how they contribute to the goal by combining the
criteria weights and the alternatives scores. The output of the AHP is the ranking that
indicates the overall preference for each of the decision alternatives, the best
alternative is the one with the highest weight (Golden, Wasil, & Harker, 1989; Saaty,
1987).
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4.3.3.2 AHP Methodology and Axioms

AHP has been developed to solve multi-criteria problems through determining
the extent to which each alternative contributes to the problem goal. It depends on
three major principles: decomposition, comparative judgments, and synthesis. First,
the decomposition principle is applied to break down the complex problem (multiple
criteria) into a hierarchy of easier to understand sub-problems called clusters. The
second principle is comparative judgments that means applying pairwise comparisons
of all two-element combinations within a cluster with respect to the parent of the
cluster, which greatly reduces the complexity of the analysis. These pairwise
comparisons determine the local weight of each element within a cluster with respect
to their parent. The synthesis principle is applied to determine the global weight of
elements throughout the hierarchy by multiplying the local weight of each element by
the global weight of its parent. After calculating the global weights for all elements
throughout the hierarchy, these global weights are added to determine the priorities for
the alternative (Saaty, 1987). Figure (4.2) illustrates AHP steps in more details to

include 9-step process as shown.

An axiom is a statement that everyone believes is true and requires no proof. All
methodologies or techniques are based on axioms. Originally, four axioms for AHP
were introduced by Saaty (1987):

1. Reciprocal Axiom: This axiom is presented in pairwise comparison matrices, for
all pairwise comparisons where Z[X,Y] is a comparison between X and Y with
respect to their parent, element Z. Reciprocal axiom means that Z[Y,X] = 1/
Z[X,Y]. For example, if X is three times heavier than Y, then Y is automatically

one-third as heavy as X.

2. Homogeneity Axiom: As an individual tends to make large errors in comparing
widely disparate elements, homogeneity is considered vital in pairwise
comparisons. This means that to reduce errors and inconsistency in pairwise
comparisons, elements being compared within the same cluster should not differ
too much. This axiom depends on a good decomposition process that presents the

entire problem through a homogeneous hierarchical structure.

77



3. Synthesis Axiom: this axiom is important for the composition process to be
applicable, it means that judgments about the importance of elements in a

hierarchy do not depend on weights of any lower level elements.

4. Expectation Axiom: having weights of alternatives been derived from prior
knowledge of decision makers, beliefs, knowledge, and expectations of decision
makers must be adequately represented in AHP outcomes. More clearly, the
output weights for criteria or alternatives should be radically similar to prior

knowledge or expectations of decision makers.

— Define the Problem ]— 1
+ "
Develop a hierarchal framework ]— 2
Process i —
Input Output ‘ Construct a pairwise comparison }_ 3
Factors Best Selection matrix —
:I\V : ¥
Quantitative — > Perform judgement of pairwise a
& Qualitative comparison
Eactors [ Decomposition ] ¥
* [ Synthesis the pairwise comparison ]— 5
‘ Comparative ‘ - . —d i
Judgements [ Perform the consistency analysis ]— 6
‘ Synthesis ‘ NO
CR<10%
+ Yes
Steps (3-6) are performed for all 7
levels in the hierarchy
[ Develop overall priority ranking 8
+ "
L [ Select the best decision ]— 9

Figure 4.2): AHP methodology and its steps
Source: (Hambali, Sapuan, Ismail, & Nukman, 2009)
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4.3.3.3 Hierarchical Structuring of the Problem:

AHP method uses several small sub-problems to present a complex decision
problem. Thus, the first step in the AHP method is to develop a graphical hierarchical
representation of the problem in terms of the overall goal, the criteria, and the decision
alternatives (Saaty, 1987). This step is the most creative part of AHP process. A good
representation of the problem into a hierarchical structure make the problem more
understandable and easier to evaluate (Golden et al., 1989). The hierarchical structure
represents the relationships among the three major components of the problem, which
are the goal (the targeted end results), criteria (the factors needing consideration), and
alternatives (all available alternatives to achieve the overall goal). In addition, the
hierarchical structure only allows relations among elements in different levels

assuming that all elements in the same level are mutually independent.

v v v v v
Criterion 1 ‘ Criterion ? ‘ Criterion 3 ‘ Crterion 4 | Criterion 5 |
Sub-Criterion 11 Sub-Criterion 21 Sub-Criterion 31 Sub-Criterion 41 Sub-Criterion 51
Sub-Criterion In Sub-Criterion 2n Sub-Criterion 3n Sub-Criterion 4n Sub-Criterion 3n

‘ Alternative 1 ‘ | Alternative 2 ‘ Alternative 3

Figure (4.3): AHP Hierarchy
Source: Saaty (1987)

Figure (4.3) illustrates the general hierarchical structure of AHP, the top level of
the hierarchy represents the objective or the overall goal of the decision problem. The
intermediate levels represent the criteria and sub-criteria that must be considered
during prioritizing the alternatives. Finally, the decision alternatives are represented at
the leaf level of the hierarchy. The number of the levels in the hierarchical structure

depends on the complexity of the problem.
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4.3.3.4 Pair-wise Comparisons:

After decomposing the problem by presenting the interrelationships among
elements using a hierarchical structure, the next step is to establish priorities and
determine the relative weights of elements by collecting data from experts in a pairwise
comparison form. A pairwise comparisons matrix is designed for each cluster in the
hierarchy as shown in matrix A. The pairwise comparisons matrix is a square,
reciprocal and systematic matrix that enables each element to be addressed (n-1) times
in a set contains n elements. Thus, to fill a pairwise comparisons matrix with n

elements, the decision maker must apply n*(n-1)/2 comparisons.

a9 a2 ... pn

agy Qg ... A2y 1
A= _ _ |, where a;; = —
: : .. : aj;

ap1 Up2 ... Unn

To apply a pairwise comparison, the decision maker determines how many
times the first element dominates over the second element with respect to the parent
element. To identify the difference intensity between the elements in term of
importance,  Saaty (1987) used verbal assessments (qualitative evaluations)
translatable into numbers (quantitative evaluations) using the scale given in Table
(4.2). Number 1 means that the two compared elements are in the same importance
according to the element in the higher level. Thus, the pairwise comparisons matrix
has diagonal elements equals 1, as each element is as important as itself. In addition,
Numbers that are greater than 1 in the matrix cell illustrate that the element in the
relative row is more important than the element in the relative column. Otherwise, the
element in the relative column is more important than the element in the relative row.
Also, the matrix cell (J, 1) has a reciprocal value of the matrix cell (1, J). For example,
entering value 5 for the element I when compared to the element J means that I is 5

times as important as J, and J is 1/5 as important as |.
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Table (4.2): Saaty (1987) Scale of Importance Intensities

Number Description
1 The criterion (X) is of the Same Importance of criterion (y)
3 The criterion (x) is Moderate Importance than criterion (y)
5 The criterion (x) is Strong or Essential Importance than criterion (y)
7 The criterion (X) is Very Strong Importance than criterion (y)
9 The criterion (X) is Extreme Importance than criterion (y)

2,4,6,8 | Intermediate values between the two adjacent judgments

Reciprocals | If activity (x,y) comparison has one of the above numbers assigned to It,
then (y,x) comparison has the reciprocal value

Saaty (1987) described that the eigenvector of the comparison matrix
represents the relative weights of the compared elements in regards with the parent
element. The average of normalized columns (ANC) method is considered the most
accurate method to compute the eigenvector. The ANC (w;), the relative weight of the
element in row i, can be computed by the following equation:

n

1 a;;
Wiz (4.1)

n
Eau
k=1

Where ajj is the element located in row I and column j, and ayj is the element

located in row k and column j.

Figure (4.4) illustrates the steps to compute the relative weights for the compared

elements as follow:
1. Calculate the column sum vector by summing all values in the same column.

2. Compute the normalized matrix by dividing each cell value in the comparison

matrix by the relative cell in the column sum vector.
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3. Compute the eigenvector by averaging all values of the same row.

4. The relative weight of the element in row i equals the value of row i in the

eigenvector.

Comparison Matrix: (Six pairwise comparisons are needed)
A1 A2 A3 A4 Priority Vector
A1 1 5 13| 113 0.18
A2 | 15| 1 15| 1/5 0.06
A3 3 5 1 1 0.38
A4 3 5 1 1 038 | n=4
n 7.2 s 2 1.00

Normalized-Column Matrix:
A1 A2 A3 A4 Eigenvector

A1 [0139/03130132/0.132] ' 0.18

Amax (Eigenvalue) = 4159
A2 |0028l0083/0079!0070 ,‘ 0.06 Cl (Consistency Index) = 0.053
A3 04171031 050305 | 0.38 RC (Random Consistency) = 0.9 (n=4)
A4 |0417(0313 0395 0.395| 0.38 CR (Consistency Ratio) = 0.059 (CR=CIRC)
mnsum: 1.0 100 100 100 1.00 CR<0.10— OK

Figure (4.4): AHP pairwise comparison example

4.3.3.5 Consistency Evaluation:

The subjective judgment of decision makers' based on their experience is
considered one of the advantages of using AHP. This has convinced Saaty (1987) to
develop the consistency ratio (CR) which is used to control judgment quality by
measuring the degree of consistency among the pairwise judgments. The comparisons
judgment should be consistent in two ways, firstly, judgments should be transitive (if
element A is better than B, and B is better than C, then A is better than C). Secondly,
judgments should be numerically consistent (if A=3B and B=2C, then A=6C). Despite
the consistency ratio name, CR measures inconsistency ratio, it does not guarantee the
correct judgment but it prevents the intolerable conflicts in the comparison process.
Saaty (1987) noted that to have acceptable results, CR should be less than 10%,
otherwise, it's recommended to revise the comparison process before proceeding with
the analysis. To compute the consistency ratio (CR), consistency index (CI) should

firstly be calculated using the following equations:
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Where n is the number of elements being compared, Amax is the maximum

eigenvalue of the judgment matrix.

Cl is then compared with Random Index (RI). RI is the consistency index of a

randomly generated pairwise comparison matrix which can be identified by using

CI = (Amax - n) / (n-1) 4.2)
CR=CI/RI. (4.3)

Table (4.3). RI depends on the number of elements being compared and ranges

between 0 and 1.49. Finally, CR can be computed by dividing CR by RI.

Table (4.3): Random Consistency Index (RI)

N 1 2 3 4 5 6 7 8 9 10

RI 0 0 .58 9 112 | 1.24 | 132 | 141 | 145 | 149

4.3.3.6 Synthesis:

Once relative weights and local priorities with respect to the parent element are
calculated for each element in the hierarchy with acceptable CRs, the weight for each
leaf element with respect to the problem goal and global weight can be obtained. The
global weight can be computed by multiplying the local weight with the local weight
of the parent element until the top of the hierarchy is reached. The overall priority for
each alternative is obtained by summing the product of the criterion global weight with
the preference of the alternative in respect with that criterion. Finally, problem
alternatives can be easily ranked based on these priority values. The sum of global

weight for all leaf elements must eventually equal one.
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4.3.3.7 Group Decision

In AHP method, the pairwise comparison process is often applied to a single
decision maker or a small group of decision makers who conduct the comparisons
collectively. In a group of experts based decision-making process, aggregation of the
judgmental ranking of individuals into a consensus rank is the major problem. In this
research, researchers conduct an interview with 15 experts separately and combined
all their comparisons into a consistent and trusted outcome. Three different techniques
can be used to generate an aggregate single weight for each factor. The first technique
Is to compute the mean weight for each factor by applying the aggregation function on
the final global weights obtained from experts. The second technique is to compute the
mean weight for each factor by applying the aggregation function on the local relative
weights followed by aggregation of the results to obtain the final global weight. The
third technique focuses on aggregating the experts' comparison matrices by calculating
a mean value for each cell to generate a new mean comparison matrix for each set of

factors, and then the local and global weights are computed for each factor.

This research adopted the third technique because the first and the second
techniques fail to represent a group decision combination process. The first and the
second techniques emphasize on aggregating the final experts' decisions outcome
while the third technique focuses on aggregating the experts' pairwise comparisons to

reflect the experts’ judgments truly.

4.3.3.8 Adjustment of AHP To Current Application

As we have mentioned previously, AHP helps decision makers in organizing and
analyzing complex decisions to evaluate the available alternatives and select the best
alternative that suits their goal. In this research, there are no alternatives. So, AHP is
used here to determine the relative weight for each BI factor in the final list. This
means that the last stage of AHP, in which alternatives are evaluated according to
criteria, will not be applied. Instead, the resulted factors' weights will be used in the
readiness assessment framework. The main objective of the factors' relative weights is

to help managers to determine the level of attention they need to pay to different factors
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during Bl implementation. In other words, managers should give suitable attention to
each factor according to its relative weight.

Researchers designed the hierarchical structure of the research problem. The
hierarchical structure included the goal of using AHP method in the top level, the main
domains of the factors as criteria in the middle level, and the CSFs for Bl as sub-criteria
in the leaf level. Then, a second face-to-face semi-structured interview with each
expert was conducted to apply AHP's pairwise comparisons. One of the experts left
the panel because of his private reasons that prevented him from continuing the second
round. Hence, only fifteen experts have participated. A closed-question questionnaire,
shown in Appendix B, was used to collect the experts' preferences and opinions. Each
expert made 35 comparisons by making pairwise comparisons among the three main
domains (Organization, Process, Technology), and then he compared factors within
each domain separately. The results of each expert's pairwise comparisons were
checked immediately by calculating the Consistency Ratio (CR) to confirm the validity

of expert's judgments.

4.3.3.9 AHP Implementation

Expert Choice (EC) is a decision-making software that supports resolving
complex problems based on Multi-Criteria Decision Making (MCDM). The software
uses the AHP methodology to build the hierarchical structure of the problem and
evaluate the relative desirability of alternatives. This tool supports many features such
as the matrix consistent check, panel of experts' judgments, and sensitive analysis. The
software is supplied by Expert Choice Inc.

For this research, Expert Choice (EC), Version 11.1, was used to weight the

critical success factors (CSFs) of Bl implementation in Gaza.

4.4 Phase Three: Framework Application

In order to test and deeply analyze the proposed readiness assessment
framework, Researchers have used a case study methodology as it provides better

explanations of the examined phenomenon (Yin, 2013). The CSFs readiness

85



assessment framework, which has been derived from the AHP method in the second
phase, has been applied in Ministry of Education & Higher Education —Gaza
(MoEHE).

The developed readiness assessment framework includes 14 CSFs, which cannot
be entirely covered in this limited-time study; therefore, the researcher has selected the
top seven factors with the highest weights. These seven factors cover more than 70%
of the success of a Bl system. In addition, this shortlist allows managers in the
organizations to focus more on most important factors, which leverage Bl success.
These factors are Top Management Support (TMS), Vision & Planning (VP), Available
Data Quality (ADQ), Resource Allocation (RA), Appropriate Team Skills (ATS), IT

Governance (ITG), and Continuous Improvement Culture (CIC).

Researchers developed a 7-degree Likert questionnaire based on the contextual
terms of each factor as a data collection tool to survey and analyze the attitudes of
ministry staff toward the top seven CSFs. Collected data are extracted, coded, analyzed
and tested using convenient statistical tests to measure the level of readiness for each
factor separately, and to find the overall readiness ratio. In addition, a set of

propositions are recommended for helping the ministry to overcome its weaknesses.

4.4.1 Population and Sample

The researchers selected the Ministry of Education & Higher Education —Gaza
(MoEHE) to be the case used in the third phase for two reasons; firstly, one of the
researchers works in the ministry as an IT team manager, responsible for implementing
and evaluating all ministry's information systems including ERP system. Secondly,
Bl adoption became a strategic objective for MoEHE, which had a successful
implementation of ERP in 2012. The ministry is looking forward to utilizing the
existing ERP system data and other external data sources to support decision making
in the light of business intelligence. This phase comes to fulfill this need by
investigating the readiness and determining the success ratio of implementing business

intelligence tools.

Targeted population of this study was all business managers in MoEHE, its
directorates excluding schools, and IT staff who is responsible for implementing Bl
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system. Table (4.4) illustrates the distribution of population among the supervisory
positions sorted by the ministry hierarchical structure from top to bottom, number of

staff members in each position and the rate of population per position.

Table (4.4): The distribution of population

. . Positions

Supervisory Positions Population Rate
Deputy 1 0.3%
Assistant Deputy 2 0.7%
Director General 19 6.3%
Assistant Director General 12 4.0%
Director 59 2.3%
Head of Directorate 7 19.5%
Section Head 195 64.4%
IT Staff 8 2.6%
Total 303 100%

SOURCE: Admin Affairs Department, MOEHE -Gaza (Dec-2016)

The questionnaire should be filled by a wide range of respondents from all
management levels of the key business sectors such as senior managers, HR, Finance
and IT. This will provide a balanced view and cover all major differences in

perceptions.

Samples size was calculated based on the following equation of Cochran (1989),

Sample-size (SS) = (Z-score)? x StdDev x (1-StdDev) / (margin of error)?
Adjusted Sample size(ASS) = (SS)/[1+ (SS - 1)/ population]
Where Z-score = Given as 1.96 for 95% confidence level
StdDev = Standard Deviation of the worst case, taken as 50%
Margin of error = the error interval and | used it as 5%,

Substituting population as 303 in the above equation, sample is calculated as

follows:
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Sample-size =(1.96)>x 0.5 x (1-0.5)/(0.05)> =384

Adjusted Sample size =384 /[1+ (384 -1)/303] =170

According to sampling theory, the suitable sample size for this population was
found to be 170 based on confidence level equal to 95% and Confidence Interval equal
to 5. The simple random sampling technique was used to pick participants from the

population (the ministry and its 7 directorates).

4.4.2 Research Instruments

According to the objective of the third phase, a closed-question guestionnaire
was developed and used to survey the participants. It is considered as one of the most
effective tools in information systems research as it can easily cover large population
with least time, cost and effort (Sequist et al., 2007). The questionnaire was designed
to fit the readiness assessment framework of this study with a clear and appropriate
language suitable for most organization types. 7-degrees Likert-type scale with a set
of 66 paragraphs was used to draw attitudes of respondents toward the top seven CSFs
with the highest weights, derived from the readiness assessment framework in phase

two.

The questionnaire comprised eight parts; the first part covered the demographic
traits of the respondents such as age, sex, specialization, experience...etc. While the
remain seven parts covered the measurement of the top seven factors which are Top
Management Support (TMS), Vision & Planning (VP), Available Data Quality (ADQ),
Resource Allocation (RA), Appropriate Team Skills (ATS), IT Governance (ITG), and
Continuous Improvement Culture (CIC). The questionnaire was initially designed
based on the contextual terms and dimensions of each factor, which was determined
by a deep investigation carried out in the first phase and the opened discussion with
experts in the second phase. Next, it was translated into Arabic to overcome any
miscommunication, and then it was examined for content validity by presenting it to
nine experts to criticize and comment on the questionnaire paragraphs. Then the

construct, internal and structural validity and reliability were verified by testing a pilot
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on a 30-respondent sample. Comments and recommendations were implemented.

Eventually, the final version of the questionnaire was produced.

Refer to Appendix D and Appendix E for the final English and Arabic versions

of the questionnaire.

4.4.3 Data Collection

Collected and used data in this phase is a primary data which was collected
directly by the researchers. A questionnaire instrument was distributed to survey and
investigate the attitudes of participants toward the readiness of the ministry to adopt
Bl system.

Given that all the expected participants in this phase are managers having access
to the ministry ERP system, researchers utilized online questionnaire posted on the
ministry portal website to facilitated easy access to all targeted respondents. The
researchers sent notification messages via ERP system and an email for each
participant asking them to attend to the online questionnaire within two weeks. The
online questionnaire is more accurate and saves time and effort in data gathering. Only
221 copies were filled out of which 16 were found invalid (either partially filled or
have been excluded because of the extreme tendency).

Collected data was extracted from the online questionnaire and copied into SPSS
for further statistical tests and analysis. Table (4.5) illustrates the number of valid

returned questionnaire copies and rate of responses returned per positions.

Table (4.5): Respondents by supervisory positions

Positions Number of | Positions

SIS e e Population | Respondents Rate

Deputy 1 0 0.0%
Assistant Deputy 2 2 100.0%
Dlre_ctor General and Their 38 99 57.9%
Assistant

Director 59 48 81.4%
Section Head 195 125 64.1%
IT Staff 8 8 100.0%
Total 303 205 67.7%
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4.4.4 Statistical Analysis Tools

This section addresses the different statistical analysis tools and tests used to
investigate validity and reliability of the proposed questionnaire and to analyze
collected data to answer the research questions. SPSS version 18 were utilized to run

the following list of tests and describe results.
< Cronbach's Alpha

«* Pearson Correlation

4.4.5 Validity of the Readiness Assessment Questionnaire

The validity of a measurement instrument means that it can measure what it was
originally designed for. It also proves quality and trustworthiness of the instrument.
The following subsections are discussing the different techniques used by the
researchers to ascertain the validity of the questionnaire utilized in this study.

The Experts Validation (Content Validity)

Initially, the readiness questionnaire was designed and translated into Arabic,
and then it was presented to nine experts with IT and management background from
different workplaces who are known to have excellent experience in criticizing and
assessing research measurement tools. They were asked to review and comment on the
study questionnaire by identifying weak, ambiguous, inconsistent or contradicting
paragraphs and to evaluate whether questionnaire sections do look to measure the
intended variables. The questionnaire was then modified based on their

recommendations.

After the final version of the questionnaire was designed, the researcher applied
tests for ensuring the validity and the reliability of the questionnaire by selecting a
pilot target group of 30 participants randomly. The pilot group was asked to respond
to questionnaire paragraphs using the ministry online questionnaire system then data
was extracted and copied into SPSS software for criterion and structural validity and
reliability investigation.
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Criterion Validity

This validity measures the degree to which questions within an instrument agree

with each other, it is calculated by evaluating the correlation among each of the

questionnaire constructs and their related paragraphs. Table (4.6) illustrates the

correlation coefficient for Vision & Planning (VP) factor and its related paragraphs.

The p-values for all paragraphs are less than 0.01, so the correlation coefficients of this

field are significant at a. = 0.01. Therefore, it can be said that the paragraphs of this

factor are consistent and valid to measure what it was set for.

Table (4.6): Correlation coefficient of Vision & Planning factor and its paragraphs

during any new IS system implementation

Pearson P-Value

Cluigle PRI IS Correlation (Sig)

VP1 Our organization ha_s a clear, actionable 0.735%* 000
strategy for our business
The key management and business processes

VP2 | the organization uses effectively execute our 0.819** .000
strategy

vp3 | Ourorganization measures strategically 0.722%* 000
relevant performance factors.

VP4 | Our leaders and managers are IT savvy 0.778** .000

VP5 Our IT leaders and managers are business- 0.766%* 000
savvy

VP6 Derivation of IT strategy from Business 0.826%* 000
Strategy
The organization's Information systems

VP7 | strongly support the strategic goals of the 0.627** .000
organization
Information from all functional areas is

VP8 | collected during constructing the strategic IT 0.712** .000
plans

VP9 V\/_e a}lways identify a clear vision and 0.809%* 000
mission of any new IS system

vp1o | We always define a cl_ear performance 0.831%* 000
expectation for adopting any new IS system

VP11 We alvv_ays determine how much time it will 0.784%* 000
take to implement any new IS system

VP12 We always identify all resources needed 0.730%% 000

**_Correlation is significant at the 0.01 level (2-tailed).
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Table (4.7) illustrates the correlation coefficient for Top Management Support

(TMS) factor and its related paragraphs. The p-values for all paragraphs are less than

0.01, so the correlation coefficients of this field are significant at a = 0.01. Therefore,

it can be said that the paragraphs of this factor are consistent and valid to measure what

it was set for.

Table (4.7): Correlation coefficient of Top Management Support factor and its
paragraphs

Code

Paragraphs

Pearson
Correlation

P-Value
(Sig)

TMS1

Your organization's top management is
committed to supporting Information Systems
because it's key to competitiveness, growth, and
operational excellence

0.776**

.000

TMS2

Your organization's top management willing to
help surmount rather than create obstacles for Bl
system

0.836**

.000

TMS3

Your organization's top management will
actively encourage users to use Bl

0.814**

.000

TMS4

Your organization's top management believe that
organization required data analytical and
advanced reports to support decision-making.

0.798**

.000

TMS5

Your organization's top management consider Bl
to be strategic for the goals of the organization.

0.857**

.000

TMS6

Your organization's top management is aware of
the benefits of Bl

0.841**

.000

TMS7

Your organization's top management generally
has realistic and achievable expectation of the Bl
system

0.872**

.000

TMS8

Your organization's top management believe that
adoption of BI will lead to significant
improvement in managerial decisions and
organization performance

0.883**

.000

TMS9

Your organization's top management willingly
assign time and resources to the Bl system as it's
needed

0.855**

.000

**_Correlation is significant at the 0.01 level (2-tailed).

Table (4.8) illustrates the correlation coefficient for Resource Allocation (RA)

factor and its related paragraphs. The p-values for all paragraphs are less than 0.01, so

the correlation coefficients of this field are significant at o = 0.01. Therefore, it can be
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said that the paragraphs of this factor are consistent and valid to measure what it was

set for.

Table (4.8): Correlation coefficient of Resource Allocation factor and its paragraphs

Pearson P-Value

e PEIEEIEDE Correlation (Sig)

RA1 | Yourorganization has the equipment needed to 0.79%* 000
implement the BI system
Your organization has an enough team

RA2 | members to get the work done for the Bl 0.768** .000
system

RA3 Your organization able to allocate adequately 0.917%* 000
fund for the BI system

RA4 Your organization has the technological 0.938%* 000
resources to adopt the BI system

RA5 | Your organization has the time needed to 0.912%* 000
implement and complete the Bl system

RAG Your organization has the ability to provide 0.906%* 000
adequate resources for the Bl system as needed

**_Correlation is significant at the 0.01 level (2-tailed).

Table (4.9) illustrates the correlation coefficient for Continuous Improvement

Culture (CIC) factor and its related paragraphs. The p-values for all paragraphs are

less than 0.01, so the correlation coefficients of this field are significant at o = 0.01.

Therefore, it can be said that the paragraphs of this factor are consistent and valid to

measure what it was set for.

Table (4.9): Correlation coefficient of Continuous Improvement Culture factor and its

paragraphs
Pearson P-Value
s PETEETEDIE Correlation (Sig)
cIcL Your Ieade_rs are a}lways Iool_<|ng to improve 0.9%* 000
your organization's core business processes
cic2 | Your leaders are adept at driving changes to 0.914%* 000
your organization's core business processes
CIC3 0.893** .000

Your organization is working on an
organizational assessment (performance, Costs,
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Table (4.9): Correlation coefficient of Continuous Improvement Culture factor and its
paragraphs

Pearson P-Value

Code Paragraphs Correlation (Sig)

and ways the quality of work) regularly in order
to improve performance

Your organization frequently analyze feedback
CIC4 | to inform and make rapid changes that foster 0.938** .000
adoption of best practice.

Your leaders understand that the best practices

CIC5 : 0.911** .000
mature and are replaced over time
Your organization apply data-driven

CIC6 | improvement techniques such as Six Sigma, 0.904** .000
and/or TQM

cICT Your organization has a training and /or 0.801%* 000

educational programs to update employees skills

**_Correlation is significant at the 0.01 level (2-tailed).

Table (4.10) illustrates the correlation coefficient for IT Governance (ITG) factor
and its related paragraphs. The p-values for all paragraphs are less than 0.01, so the
correlation coefficients of this field are significant at a = 0.01. Therefore, it can be said
that the paragraphs of this factor are consistent and valid to measure what it was set
for.

Table (4.10): Correlation coefficient of IT Governance factor and its paragraphs

Pearson P-Value

Code Paragraphs Correlation |  (Sig)

The makers of IT strategies and policies, in
ITG1 | your organization, understands the businessand | 0.797** .000
IT objectives

IT strategies and policies are enacted in a
ITG2 | flexible manner to suit the changes occurring in 0.875** .000
the enterprise work environment.
Members from all major areas of your
ITG3 | organization are involved in the development 0.849** .000
of IT strategies and policies

IT strategies and policies are clearly written so
that user can understand them

ITG4 0.923** .000
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Table (4.10): Correlation coefficient of IT Governance factor and its paragraphs

Pearson P-Value

i PELTEE| P Correlation (Sig)
IT strategies and policies provide user with

ITG5 | extensive guidance regard how to manage IT 0.903** .000
projects
IT strategies and policies define objectives and

ITG6 gxpectations (_)f the use of Information systems 0.924%* 000
in your organization, such as accountability and
responsibility

ITG7 IT strqtegies and policies_are accessible by all 0.894%* 000
users impacted by IT projects
Feedback related to the organization's IT

ITG8 | strategies and policies are communicated to the 0.869** .000
makers of IT strategies

ITGY Your (_)rganization has an IT projects evaluation 0.838%* 000
, metrics and performance measurement
Your organization already has rules for data

ITG10 | governance, like data retention policies, and 0.896** .000
privacy.
Your organization's IT rules can guide the new

ITG11 | data-driven solutions as big data, analytics, and 0.842** .000
Bl.

**_Correlation is significant at the 0.01 level (2-tailed).

Table (4.11) illustrates the correlation coefficient for Appropriate Team Skills

(ATS) factor and its related paragraphs. The p-values for all paragraphs are less than

0.01, so the correlation coefficients of this field are significant at a = 0.01. Therefore,

it can be said that the paragraphs of this factor are consistent and valid to measure what

it was set for.

Table (4.11): Correlation coefficient of Appropriate Team Skills factor and its

paragraphs
Pearson P-Value
s FETEEEEE Correlation (Sig)
ATS1 Your organization's development team has strong 0.853** 000
data analysis skills
ATS? Yqur organization’s deve!opment team has strong 0.887%* 000
skills in query and reporting
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Table (4.11): Correlation coefficient of Appropriate Team Skills factor and its
paragraphs

Code

Paragraphs

Pearson
Correlation

P-Value
(Sig)

ATS3

Your organization's development team has strong
systems integration skills

0.919**

.000

ATS4

Your organization's development team are up-to-
date with recent advances in IT technologies
including data analytics, web programming, and
open source platforms

0.869**

.000

ATS5

Your organization's development team able to
solve the technical problems arose during the Bl
implementation

0.866**

.000

ATS6

Your organization's development team has the
expertise prior experience in large IT projects
like ERP,DW, and BI

0.883**

.000

ATS7

Your organization's development team includes
cross-functional business members beside
technical members

0.814**

.000

ATS8

Your organization's development team knows
how to work with business users to design what
they see via Bl applications

0.879**

.000

ATS9

If Your organization miss needed skills, your
organization obtained it either through hiring new
employees or by utilizing consultants

0.654**

.000

**_Correlation is significant at the 0.01 level (2-tailed).

Table (4.12) illustrates the correlation coefficient for Available Data Quality

(ADQ) factor and its related paragraphs. The p-values for all paragraphs are less than

0.01, so the correlation coefficients of this field are significant at a = 0.01. Therefore,

it can be said that the paragraphs of this factor are consistent and valid to measure what

it was set for.
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Table (4.12): Correlation coefficient of Available Data Quality factor and its
paragraphs

Pearson P-Value
et PEIEEIEDTE Correlation (Sig)

ADQ1 | Your organization has an accurate data 0.813** .000
Data available in your organization is up-to- o

ADQ2 date and regularly updated 0.834 000

ADQ3 Data available in your organization is highly 0.815** 000
available and easily accessible

ADQ4 Data available in your organization is clear 0.827%* 000
and easy to understand

ADQ5 Data a\_/allable in your organization is valid 0.895%* 000
and reliable

ADQ6 Data available in your organization is 0.852%* 000
Strongly relevant to your work

ADQ7 Data available in your organization provide a 0.811%* 000
comprehensive view of your work
Data available from different sources in your

ADQS8 | organization is consistency and seamlessly 0.85** .000
integrated

ADQY Most of_ your organization data is stored in the 0.612%* 000
central integrated database

ADQ10 Your organization has already _hl_Jge data that 0.54%* 002
can be analyzed to support decisions

**_Correlation is significant at the 0.01 level (2-tailed).

Structure Validity

Structure validity is calculated by evaluating the correlation among each of the
questionnaire constructs and the whole of the questionnaire. Table (4.13) illustrates
the correlation coefficients between constructs and the whole of the questionnaire. The
p-values for all constructs are less than 0.01, therefore, the correlation coefficients of
all the constructs are significant at o = 0.01 and hence, it is concluded that all constructs

are valid to measure what they were set to measure.
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Table (4.13): Correlation coefficients between constructs and the whole of
the questionnaire

Code Constructs C(I)Dflierlzc;?on P-(\S/ii;)u ¢
VP_Mean | Vision & Planning 0.822%* .000
TMS_Mean | Top Management Support 0.856** .000
RA_Mean | Resource Allocation 0.897** .000
CIC_Mean | Continuous Improvement Culture 0.842%* .000
ITG_Mean | IT Governance 0.925** .000
ATS_Mean | Appropriate Team Skills 0.585** .001
ADQ_Mean | Available Data Quality 0.764** .000

**_Correlation is significant at the 0.01 level (2-tailed).

4.4.6 Reliability of the Readiness Assessment Questionnaire

Reliability of a measuring instrument is its ability to create reproducible results,
meaning that we get same or similar scores each time it is used. Hence, a questionnaire
is said to be reliable if similar answers are produced repeatedly. Reliability can be

measured using Cronbach’s Coefficient (Alpha).

Cronbach's alpha is a measure of internal consistency that measures the level of
the relationship among items in one group. It ranges from zero to one and a higher
value of alpha indicates a higher consistency meaning that the different items in the
group are closely related. The researcher has used of this coefficient to investigate the
reliability of the readiness assessment questionnaire used in this phase by inspecting
how closely the different constructs of the questionnaire relate to the questionnaire as
a whole. Table (4.14) illustrates the calculated values of Cronbach‘s coefficient
(Alpha) for each construct and for the whole questionnaire. Alpha values range from
931 to .969, which is taken to be a high Cronbach's coefficient values. The overall
alpha value for the whole questionnaire was found to be .981, which is considered as

very high and indicates very high reliability and internal consistency.
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Table (4.14): calculated values of Cronbach‘s coefficient (alpha) for each construct and for
the whole questionnaire

Code Construct No of Items Cronbach’s Alpha
VP Vision & Planning 12 932
TMS | Top Management Support 9 945
RA Resource Allocation 6 936
CIC | Continuous Improvement Culture 7 958
ITG IT Governance 11 969
ATS | Appropriate Team Skills 9 947
ADQ | Available Data Quality 10 931
All Paragraphs 64 .981

Having this excellent outcome for validity and reliability tests, the researcher has
proved dependability on the readiness assessment questionnaire and he will rely on it
to measure the readiness ratio of the MoEHE.

4.5 Chapter Summary

This chapter presented a detailed explanation of the research design, phases, and
methodologies. Firstly, the chapter explained the examination process of the previous
studies to identify the critical success factors (CSFs) for Bl implementation. Then, it
presented a brief introduction to the analytic hierarchy process (AHP) method, which
was adopted to determine the importance weight of each factor and to develop the
readiness assessment framework. Thereafter, the chapter described the framework
application on MoEHE as a case study. It specified the population and data collection
methodology used in the case study, including measurements and questionnaire
design. Finally, it presented the results of the statistical validity of the piloting sample.
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Chapter Five: Data Analysis & Results

This chapter identifies the critical success factors (CSFs) derived from previous
studies. These extracted CSFs were deeply discussed by a panel of experts to refine
and determine the importance weight of each factor using Analytic Hierarchy Process
(AHP). Thereafter, a readiness assessment framework for Bl system was developed
with a guideline for addressing the readiness characteristics of each factor. Finally, the
chapter addresses the top seven CSFs by applying the proposed framework on
MoEHE. Statistical analysis on the collected data was performed to calculate the level
of readiness of each factor and the overall readiness of MoEHE for adopting Bl system

based on the proposed framework.

5.1Phase One: Critical Success Factors (CSFs) Identification

The process of surveying and investigating 30 previous related studies has
extracted a comprehensive list of 13 CSFs having significant impact on BI
implementation. These factors were categorized into Organization, Process, and
Technology domains. Table (5.1) and Figure (5.1) below summarize the CSFs
derivation process. For each author, a tick was put against all unranked factors

addressed by this author while for ranked factors, the rank number was inserted.

Table (5.1): Analysis of CSFs from the Supporting literatures

Organization Process Technology
Researchers

VP [ TMS | RA | CIC [ ITC [ OCC [ ATS | PC [ PMM | Ul | CM | ADQ | ITI
(Poon & Wagner, 2001) 4 4 4 v v v v
(Wixom & Watson, 2001) v v v v v v v
g%.o\éll\;illiams&Williams, v v v v v

(Xu & Hwang, 2005) 1 2 7 5 6 3 4
(Xu & Hwang, 2007) v v v v v v v
(Arnott, 2008) v v v v v v | v
(\VVodapalli, 2009) v v v v v v v | v v v
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Table (5.1): Analysis of CSFs from the Supporting literatures

Organization Process Technology
Researchers
VP | TMS | RA | CIC [ ITC | OCC | ATS | PC | PMM | Ul | CM | ADQ | ITI
%i\é\;king & Sellitto, v v v v v v
(Yeoh & Koronios, 2010) v v v v v v v v v v
%Ti;nala & Cidrin, v v v v v v
(Olszak & Ziemba, 2012) | v v v v v v v v V| Vv v v
(Olbrich et al., 2012) 3 1 4 8 9 7 5 2 6
(Hidayanto et al., 2012) 1 2 5 6 10 3 3 7 7 7 8 11
(Mungree et al., 2013) 2 1 6 5 7 3 3 4 8
g%)i\é\;son & Van Belle, 2 5 9 6 6 3 8 4 2 1 7
(Phiriyayotha &
Rotchanakitumnuai, v v v v v v v v v
2013)
gﬁg?khi & Pokoradi, vl v iv]|iv]iv]|v|vi iv|viv|iv]|v]|v
(Sangar & lahad, 2013) v v v v v v v v v v v v
(Kimpel & Morris, 2013) v v v v v v v v
(Fedouaki et al., 2013) v v v v v v v v v | v v v
(Ravasan & Savoji, 2014) | v v v 4 v V| v v v
(Bargshady et al., 2014) v v v v v v
(Naderinejad et al., 2014) 1 6 2 3 8 4 7 5 8 9
(Egbeniyoko, 2014) v v v v v v v v v v | v v v
(Eskandari et al., 2015) 7 1 2 6 6 4 3 5 7
(Nasab et al., 2015) 4 4 4 4 4 4 4 4 4 4 4 v
g%ilgt)ar & Chasalow, v v v v
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Table (5.1): Analysis of CSFs from the Supporting literatures

Organization Process Technology
Researchers
VP | TMS | RA | CIC [ ITC | OCC | ATS | PC | PMM | Ul | CM | ADQ | ITI
(Grubljesi¢ & Jaklig, v v v v v v
2015)
Hejazi, Abdolvand, & v v v v v v

Harandi (2016)

Pham, Mai, Misra,
Crawford, & Soto (2016)

Summation 26 27 19 13 13 12 23 | 15 20 |22 | 17 29 | 27

Source: Developed by Researchers

VP Vision & Planning PC Presence Of Champion
™S Top Management Support PMM Project Manag,ijgr:ﬁggfioissiness Driven
RA Resource Allocation ul User Involvement
CIC Continuous Improvement Culture CM Change Management
ITC User IT & Analytical Culture ADQ Auvailable Data Quality
occC Cross-Organization Collaboration Culture ITI IT Infrastructure
ATS Appropriate Team Skills

Referring to Figure (5.1), factors with higher frequencies should be given higher
attention during the implementation process. Table (5.1) and Figure (5.1) illustrate that
Available Data Quality is the highest in frequency followed by Top Management
Support, IT Infrastructure, and Vision& Planning respectively. While organization
culture (Collaboration Culture, User IT & Analytical Culture, and Continuous

Improvement Culture) is the lowest in frequency.
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literature frequency

VP  TMS RA Cic ITC OCC ATS PC PMM Ul CM ADQ ITI

Critical Success Factors

Figure (5.1): Literature Frequency of CSFs from the literature

5.2 Phase Two: Framework Development

The previously extracted CSFs of Bl are considered a foundation stone for
developing a readiness assessment framework for Bl. Experts and researchers deeply
investigated and analyzed these factors to get them weighted, contextual terms

identified and adapted with Gaza environment.
5.2.1 First Round: Factors Rating and Modifications

A questionnaire for evaluating the derived factors was developed, refer to
Appendix A, and distributed to the experts to investigate and rate for importance.
Importance degree of the 13 critical factors was rated according to Gaza environment
taking into consideration the relevance, variability, and controllability dimensions.

Table (5.2) shows the experts' rates, sum, average and percent for each factor.

Table (5.2): The experts’ ratings for the derived criteria success factors (CSFs)

Organization Process Technology
Expert
VP | TMS| RA | CIC | ITC [ OCC | ATS| PC |PMM | Ul | CM | ADQ ITI
Al mabhouh 4 5 5 4 4 4 5 4 5 5 5 4 4
Al madhoun 5 5 5 4 4 5 4 5 5 5 4 4 4
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Table (5.2): The experts’ ratings for the derived criteria success factors (CSFs)

Organization Process Technology
Expert
VP | TMS| RA | CIC | ITC | OCC | ATS| PC |PMM | Ul | CM | ADQ ITI
Al zinaty 5 5 3 4 5 4 4 5 5 4 5 3 3
Baraka 5 5 5 5 4 5 4 3 5 4 4 5 3
El- khatib 5 5 5 4 4 4 5 4 4 5 4 5 4
El-halus 5 4 4 3 4 3 4 3 4 3 4 5 5
El-matrabie 5 5 4 4 4 5 4 5 5 4 5 5 5
El-nadeem 5 5 5 4 5 4 5 5 4 5 5 5 4
Ghazal 4 5 5 5 2 2 4 5 5 5 2 2 4
Hamada 5 5 4 3 4 5 4 5 4 4 5 5 5
Kehail 5 5 5 4 4 4 5 5 4 4 5 4 5
Nasman 5 5 5 4 4 4 4 5 5 4 4 5 3
Qusa 5 4 4 5 3 5 4 5 4 5 5 5 2
Radwan 4 5 5 3 4 5 4 3 4 4 4 5 3
Sager 4 5 4 3 3 2 5 5 4 2 3 5 3
Younis 5 5 5 4 4 4 5 4 4 4 4 5 5
SUM 76 78 73 63 62 65 70 71 71 67 68 72 62

AVERAGE | 475 | 488 | 456 | 3.94 | 3.88 | 406 | 438 | 444 | 444 | 419 | 425 | 450 3.88
PERCENT | 95% | 98% | 91% | 79% | 78% | 81% | 88% | 89% | 89% | 84% | 85% | 90% 78%

VP Vision & Planning PC Presence Of Champion

TMS Top Management Support PMM Project Management & Methodology

RA Resource Allocation ul User Involvement

CIC Continuous improvement culture CM Change Management

ITC User IT & Analytical Culture ADQ Available Data Quality

occC Cross-Organization Collaboration Culture ITI IT Infrastructure

ATS Appropriate Team Skills
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Compromised rate Percentages of CSFs

VP TMS RA CIC ITC OCC ATS PC PMM UI cCM ADQ ITI
Critical success factors

Figure (5.2): The experts' compromised rate percentages of the CSFs

As shown in Table (5.2) and Figure (5.2), all derived factors have importance
percentages higher than or equal 78%. This means that, from experts' points of view,
all the suggested factors are critical and highly important to facilitate a successful
implementation of Bl systems. Top Management Support and Vision & Planning are
considered the most important factors with 98% and 95% respectively. Experts advised
that organizations with strong Top Management Support and a Clear Vision &
Planning have the ability to control and overcome most implementation issues.
Resource Allocation and Available Data Quality come in third and fourth place with
91% and 90% respectively. Nonetheless, experts gave 78% to User IT & Analytical
Culture and IT Infrastructure as the least important factors, which is consistent with
the fact that User IT & Analytical Culture and IT Infrastructure are the most

controllable and the easiest achievable factors.

Referring to Table (5.2), it could be noticed the ratings of the experts were
relatively consistent with each other. Most factors had nearly the same rate among all
experts except for Available Data Quality factor. Some experts considered it a very
important factor with rate (5). This evaluation stems from the embracing argument
"Garbage In, Garbage Out", while others considered it less important relying on the

fact that date quality can be improved using some analytical and cleansing tools.
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After rating the 13 factors, experts were asked to suggest any additional factors
they deem critical to the success of Bl systems. All experts except Mr. Mohamed Al
Madhoun, Dr. Alaa El-Halus, and Dr. Alaa Almabhouh had recommended adding IT
Governance under the organization domain as another critical factor for Bl success.
They emphasized that IT Governance draws a roadmap for Bl system to support the
organization's business strategies and goals. The absence of IT Governance leads to
missing alignment between IT goals, including Bl, and the organization's business

goals.

Mr. Issam Al Zinaty suggested considering the external consultancy as a separate
key factor and excluding it from the Appropriate Team Skills factor. He mentioned
that during BI implementation, the external skills and knowledge are extremely
needed, so it is very important for an organization to have the ability reach external
consultancy to lever the overall benefits. On the other hand, Dr. Rebhi Baraka advised
that the supplier and the intelligent tools, used in Bl implementation, are other
important factors. Where other experts disagree with this recommendation considering
that, the supplier and the intelligence tools can be easily selected by reviewing the Bl

market during the pre-implementation stage.

After taking all the previously mentioned suggestions into consideration, the IT
Governance has been added to the critical factors under the organization domain. The
final critical success factors are shown in Table 5.3), with 3 main domains and 14
CSFs.

5.2.2 Second Round: Applying AHP Model (Weighting Factors)

In this round, researchers have applied the AHP method to get the final rank and
the importance weight of each factor. The following steps explains the process

application:
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Table 5.3): The final critical success factors (CSFs)

Domain # Domain Factor # CSFs

1 Vision & planning
2 Top Management Support
3 Resource Allocation

1 Organization 4 Continuous Improvement Culture
5 User IT & Analytical Culture
6 Collaboration Culture
7 IT Governance
8 Appropriate Team Skills
9 Presence Of Champion

2 Process 10 Project Management & Methodology
11 User Involvement
12 Change Management
13 Available Data Quality

3 Technology
14 IT Infrastructure

5.2.2.1 Hierarchical structure of the problem

Researchers have designed the hierarchical structure of the problem. It consists

of three levels: The first level presents the goal of the research problem namely, The

Success Implementation for Bl. The second and the third levels present the criteria and

sub-criteria that affect the decision-making process. In the current research, the three

main domains of the CSFs stand for the main criteria while the CSFs are presented on

the third level as the sub-criteria. The final structure of the problem including the goal,

criteria, and sub-criteria was designed on the EC software; see Figure (5.3), to start the

pairwise comparison.
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— Organization

— Process

Success implementation for Bl
I

— Technology

Vision & planning

Top Management
Support

Resource Allocation

Continuous
Improvement Culture

User IT Culture

Collaboration Culture

IT Governance

Adequate Team Skills

Presence Of
Champion

Project Management
& Methodology

User Involvement

Change Management

Available Data
Quality

IT Infrastructure

Figure (5.3): Hierarchical structure of the AHP model
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5.2.2.2 Pairwise Comparison Conducting

After identifying the critical success factors (CSFs) of Bl systems and designing
the hierarchical structure of the research problem, a pairwise comparison step is ready
to be conducted. The 14 CSFs and their main domains were arranged into pairwise
comparison matrices in the questionnaire shown in Appendix B. This questionnaire
was distributed to the experts to gather the necessary data that would be further
analyzed and calculated to get the final ranks and importance weights of each factor.
Depending on experts' experiences and preferences, each expert has applied pairwise
comparisons among the three main domains as well as pairwise comparisons among

the critical success factors within each domain.

A panel of experts was created on the Expert Choice (EC) tool to manage the
comparison and synthesis processes. Each expert's pairwise comparison matrices were
entered to the EC and the Consistency Ratio (CR) was calculated immediately to
confirm the validity of the expert's judgments. According to Saaty (1987)
recommendations, a consistent and homogenate experts opinions should have a CR
value less than 10%. Thereafter, the synthesis process was conducted to combine all
experts' judgments and generate the mean pairwise comparison matrices. Finally, the
relative weights vector of main criteria and sub-criteria with respect to the main goal

were calculated.

Main criteria pair wise comparison
After constructing the hierarchical model, entering all experts' judgments of the
three main domains pairwise comparisons to the EC software, and execute the

synthesis process, the mean pairwise comparison matrix was produced.

Table (5.4) shows the mean pairwise comparison matrix while Figure (5.4)

shows the main domains relative importance weights.
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Table (5.4): The mean pairwise comparison matrix of main domains

Domain Organization Process Technology
Organization 2.669 4.492
Process 2.128
Technology

Priorities with respect to: Combined

Goal: prioritize C5Fs of BI in Gaza

Organization 621
Process 251 I
Technology 128 N

Inconsistency = 0.00582
with 0 missing judgments.

Figure (5.4): Main domains pairwise comparison results

As we can see in Figure (5.4), the Organization domain got the highest
importance weight with respect to Bl successful implementation with a percentage of
62.1%, almost two times and a half of the Process domain percentage which is 25.1%.
While the Technology domain got the lowest percentage of 12.8%. This means that
the Organization and the Process domains cover 87.2% of Bl successful
implementation. These findings are consistent with the previous studies findings.
(Adamala & Cidrin, 2011; Egbeniyoko, 2014; Farrokhi & Pokoradi, 2013; Hawking,
2013; Naderinejad et al., 2014; Olbrich et al., 2012; Yeoh & Koronios, 2010)
mentioned that the Technology factors are less affecting, more easily to be managed
and more controllable against the Organization and Process factors which are out of
team control and more time-consuming. They also mentioned that to leverage the BI
benefits, the Organization must be changed which is considered a difficult and a long-
term process. Therefore, they considered the Organization factors as the highest

important factors.
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Remarkably, the Consistency Ratio (CR) for the main criteria pairwise

comparison equals 0.00582, which is nearly zero, less than 0.1 or (10%), thus the

experts' judgments are consistent and acceptable.

Sub-Criteria Pair wise Comparison

1- Organization Factors

According to all experts' judgments of the factors related to the Organization

domain, the resulted mean comparison matrix is presented in Table 5.5), and the

resulted relative weights for the Organization's factors are shown in Figure (5.5).

Table 5.5): The mean pairwise comparison matrix of the Organization domain

Vision, Top R Continuous | User IT & Collaborati IT
CSFs & Management esource Improvement | Analytical oftaboration
Planni Allocation Culture Governance
anning Support Culture Culture
Vision, &
Planning 0613 | 1773 | 2058 | 2876 | 2.688 2.035
Top
Management 3.392 3.596 4.100 3.740 2.546
Support
Resource
Jrsseniod 1637 | 2103 | 1.885 1.360
Continuous
Improvement 1.570 1.393 0.981
Culture
User IT &
Analytical 0.981 0.763
Culture
Collaboration
Culture 0.724
IT
Governance
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Priorities with respect to: Combined

Goal: prioritize CSFs of BI in Gaza
>0rganization Domain

Vision & planning 204 I

Top Management Support 322 I
Resource Allocation 131

Continuous Improvement Culture 09

User IT & Analytical Culture 070

Cross-Organizational Collaboration Culture  .074 [

IT Governance 102

Inconsistency = 0.0054
with 0 missing judgments.

Figure (5.5): Organization domain pairwise comparison results

Figure (5.5) illustrates that Top Management Support (TMP), Vision & Planning
(VP), Resource Allocation (RA) got the highest relative weights within the
Organization domain with a percentage of 32.2%, 20.4%, and 13.1% respectively.
Most of the experts have demonstrated that the Top Management Support (TMP) is
the leader for all other factors as such managerial support from the executive and senior
managers can change the vision, adopt new plans, allocated adequate resources, give
a suitable training for employee and enforce interdepartmental collaboration. This
explains the reason why Top Management Support (TMP) got the highest importance
weight. The second top rated factor was Vision & Planning (VP) because it was
considered as a roadmap for the implementation process. Due to the unstable political
and economic situations in Gaza and the dramatic lack of resources, the Resource
Allocation (RA) factor was considered as one of the highest important factors.

In contrast, the lowest factors were the User IT & Analytical Culture (ITC) and
the Collaboration Culture (CC) with percentages of 7% and 7.4% respectively.
Experts have considered that the User IT & Analytical Culture (ITC) is controllable
and can be enhanced by training. In addition, they have mentioned that the concept of
profit centers is not adopted in Gaza environment; therefore, the high contentions do
not exist between departments and in turn the collaboration between departments can

be easily enforced.

The Consistency Ratio (CR) for the Organization factors pairwise comparison
equals 0.0054 which is less than 0.1 or (10%), thus the experts' judgments are

consistent and acceptable.
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2- Process Factors

The resulted mean pairwise comparison matrix of the factors related to the

Process domain is illustrated in Table (5.6), and the resulted relative weights of the

Process factors are shown in Figure (5.6).

Table (5.6): The mean pairwise comparison matrix of the Process domain

Goal: prioritize C5Fs of BI in Gaza
>Process Domain

Adeguate Team Skills
Presence Of Champion
Project Management & Methodolgy
User Involvement
Change Management
Inconsistency = 0.00167

with 0 missing judgments.

261 [

235 I
215 I
142 I

128 I

Project
Team | Presence Of User Change
CSFs Skills | Champion AR IE TS Involvement | Management
Methodology
Team Skills 1.305 1.305 1.967 2.028
Presence Of Champion 1.158 1.689 1.852
Project Management &
Business Driven 1.644 1.63
Methodology
User Involvement 1.236
Change Management
Priorities with respect to: Combined

Figure (5.6): Process domain pairwise comparison results

As noticed from Figure (5.6), Appropriate Team Skills (ATS), Presence of

Champion (PC), Project Management & Methodology (PMM) got the highest relative

weights within the Process domain with slight differences. They have percentages of

28.1%, 23.5% and 21.5% respectively. Some experts declared that a team with suitable

skills has the ability to cover the absence of the champion and to find a suitable
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implementation methodology for the project. In the same time they confirmed that a
strong champion can positively influence the internal marketing of the project and can
increase the degree of user involvement and system acceptance. Change Management
(CM), on the other hand, got the lowest percentage of 12.8%. Experts have strongly
supported the conception that the existence of a strong champion together with the full

user involvement makes the change management process a piece of cake.

The Consistency Ratio (CR) for the Process factors pairwise comparison equals
0.00167 which is less than 0.1 or (10%), thus the experts' judgments are consistent and

acceptable.

3- Technology Factors
The resulted mean pairwise comparison matrix of the factors related to the
Technology domain is illustrated in Table (5.7), and the resulted relative weights of

the Technology factors are shown in Figure (5.7).

Table (5.7): The mean pairwise comparison matrix of the Technology domain

CSFs Available Data Quality IT Infrastructure

Auvailable Data Quality 3.515

IT Infrastructure

Priorities with respect to: Combined

Goal: prioritize C5Fs of BI in Gaza
=Technology Domain

Available Data Quality 779 I
IT Infrastructure 221 I
Inconsistency = 0.

with 0 missing judgments.

Figure (5.7): Technology domain pairwise comparison results
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Figure (5.7) shows that Available Data Quality (ADQ) has the highest relative
weight within the Technology domain with a percentage of 77.9%. It can be noticed
that Available Data Quality is significantly higher than IT Infrastructure (ITI). Based
on the fact that the major objective of Bl system is to translate data into valid decisions,
many experts consider Available Data Quality (ADQ) as one of the most critical
factors that significantly affect Bl success. Lack of such quality often breeds mistrust
of Bl and causes invalid or delayed decisions and in turn leads to system failure. IT
Infrastructure (IT1) has been considered easy to obtain, and most organizations with
Bl initiative already have adequate Infrastructure that can support the new initiative
together with their already existing systems (like ERP or online transactions systems).

5.2.2.3 Inconsistency Analysis

A pairwise comparison is a subjective process depending on experts'
preferences, so, it is normal that inconsistency exists among expert's answers or among
experts' judgments. This controversy can be useful to open space for creativity and to
add new knowledge as long as this controversy is within the accepted range. Saaty
(1987) mentioned that the value of Consistency Ratio (CR) should be less than 0.1 (or
10%). If CR is greater than 0.1, the level of inconsistency is considered unacceptable
and the comparison process has to be repeated. During each expert interview, the CR
was calculated immediately, using EC tool, to ensure consistency and to admit the
expert judgments. The Consistency Ratios (CR) for experts' judgments are displayed
in Table (5.8). The table illustrates that all experts' judgments and the combined
judgment (the aggregation for all experts' judgments) have CR less than 10%.
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Table (5.8): The inconsistency ratios for all experts

Expert ID | Expert Name | Inconsistency | Consistency Ratios (CR)
1 Al mabhouh 0.025 2.5%
2 Al madhoun 0.007 0.7%
3 Al zinaty 0.008 0.8%
4 Baraka 0.041 4.1%
5 El- khatib 0.032 3.2%
6 El-halus 0.058 5.8%
7 El-matrabie 0.048 4.8%
8 El-nadeem 0.021 2.1%
9 Hamada 0.081 8.1%
10 Kehail 0.040 4.0%
11 Nasman 0.046 4.6%
12 Qusa 0.025 2.5%
13 Radwan 0.046 4.6%
14 Sager 0.036 3.6%
15 Younis 0.008 0.8%

Combined (All Experts) 0.005 0.5%

5.2.2.4 CSFs Weighting Analysis

All weights displayed above are local weights, relative to factor's domain. The
global weight is identified by multiplying the local weight of the factor by the weight
of its main domain. The global weights of critical success factors (CSFs) are presented
in Table (5.9).
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Table (5.9): The global weights of CSFs

. . Global
Domain Wag;]ht CSFs Local(\zl;/elght Weight Percent
1)*(2)
Vision & planning 0.205 0.127 12.7%
Top Management Support 0.322 0.2 20.0%
- Resource Allocation 0.131 0.081 8.1%
o
§ 0.621 Continuous Improvement Culture 0.096 0.06 6.0%
= .
15
g’ User IT & Analytical Culture 0.07 0.043 4.3%
Cross-Organizational Collaboration 0.074 0.046 4.6%
Culture
IT Governance 0.102 0.063 6.3%
Sum 1 0.621 | 62.1%
Team Skills 0.281 0.071 7.1%
Presence Of Champion 0.235 0.059 5.9%
wn
3 0251 | Project Management & 0.215 0.054 5.4%
E ' Methodology ' ' '
User Involvement 0.142 0.036 3.6%
Change Management 0.128 0.032 3.2%
Sum 1 0.251 25.1%
> - -
8 Available Data Quality 0.779 0.1 10.0%
2 0.128
S
2 IT Infrastructure 0.221 0.028 2.8%
Sum 1 0.128 | 12.8%

The critical success factors ranking according to the global weight are shown in
Table (5.10) and Figure (5.8):
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Table (5.10): CSFs ranking according to the global weight

Domains Critical Success Factors fvﬁgﬁlt Priority | Cumulative | Rank
Organization | Top Management Support 0.2 20.0% 20.0% 1
Organization | Vision & Planning 0.127 | 12.7% 32.7% 2
Technology | Available Data Quality 0.099 9.9% 42.6% 3
Organization | Resource Allocation 0.081 8.1% 50.7% 4

Process Appropriate Team Skills 0.071 7.1% 57.8% 5
Organization | IT Governance 0.063 6.3% 64.1% 6
Organization | Continuous Improvement Culture 0.06 6.0% 70.1% 7

Process Presence Of Champion 0.059 5.9% 76.0% 8

Process | -roject Management & 0054 | 54% | 81.4% 9

Methodology

Organization Cross-Organizational Collaboration 0.046 4.6% 86.0% 10
Culture

Organization | User IT & Analytical Culture 0.044 4.4% 90.4% 11

Process User Involvement 0.036 3.6% 94.0% 12

Process Change Management 0.032 3.2% 97.2% 13
Technology | IT Infrastructure 0.028 2.8% 100% 14
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Combined instance — Synthesis with respect to:
Goal: prioritize CS5Fs of Bl in Gaza
Drverall Inconsistency = .00
Top Management Support 200
“ision & planning 127
Data Source Quality 099
Resource Allocation o3
Adequate Team Skills o7
IT Governance 063
Continuous Improvement Culture 00
Presence Of Champion 0s9
Project Management & Methodology 084
Cross-Organizational Collaboration Culture 046
Culture Around Use Of Information And Analytical Applications 044
User Invalvement 036
Change Management 03z
IT Infrastructure ozs B

Figure (5.8): The global weights of CSFs from EC tool

The critical success factors global weights are graphically illustrated in Figure
(5.9).

IT Infrastructure, 2.8%

Culture Around Use Of Change Management

Information And %
User Involvemeén

Analytical o
Applications, 4.4% 3.6%
Cross-Organizational
Collaboration Culture, 4.6%
Project Management
& Methodolgy, 5.4%

Presence Of Champion,

59% _ —

Continuous
Improvement Culture, /
6.0%

IT Governance, 6.3% /

Appropriate Team J Resource
Skills, 7.1% Allocation, 8.1%

Figure (5.9): Chart of CSFs global weights
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Table (5.10) and Figure (5.9) contain the core findings of this phase, which can

be briefed as follows:

% Top Management Support (TMS) and Vision & planning (VP) are the most

X/

X/

o%

<3

important factors with global weight percentages of 20% and 12.7% respectively.
Both of them belong to Organization domain. An organization with a strong Top
Management Support and a clear Vision & Plan for Bl ensure over 30% of Bl
implementation success. This finding is consistent with (Slevin & Pinto, 1986)
findings in that at the early stages of a project, there is no factor can predict the

project success as the top management support can.

Previous studies of Dawson & Van Belle (2013), Hidayanto et al. (2012),
Mungree et al. (2013), Naderinejad et al. (2014), and Xu & Hwang (2005) found
that Vision & Planning factor was the highest important factor, greater than or
equal to Top Management Support. This study disagreed with these results and
concluded that Top Management Support came in the first place with a significant
distance gap of 7.3% from Vision & Planning factor. This result illustrates the
domination of top management in Gaza environment. There was a consensus
among experts that in Gaza environment, power of management can change the

organization's vision and strategies easily.

Available Data Quality (ADQ), which belongs to Technology domain, comes
third with a global weight percentage of 9.9%. Regardless of the fact that
Technology domain has the least weight amongst other domains; experts have
considered Available Data Quality the core element of Bl systems. Poor data
quality often leads to mistrust in Bl and causes invalid decisions.

The fourth rank belongs to Resource Allocation, which belongs to Organization
domain, has a global weight percentage of 8.1%. Figure (5.9) illustrates the
highest four factors (Top Management Support, Vision & Planning, Available
Data Quality, and Resource Allocation) cover more than 50% of the system

SUcCCess.

The first place factor within Process domain is the Appropriate Team Skills
(ATS), which came in the fifth rank having a global weight of 7.1%. In addition,
the IT Governance (ITG) and the Continuous Improvement Culture (CIC), which

121



belong to Organization domain, got the sixth and seventh ranks with slight
difference, the former got a global weight of 6.3% while the latter got 6%.

% Presence of Champion (PC) and Project Management & Methodology (PMM),
which belong to Process domain, came in eighth and ninth ranks, with slight

difference. They scored global weight percentages of 5.9% and 5.4% respectively.

+ Remarkably, User Involvement (Ul), Change Management (CM) and IT
Infrastructure (ITI) are the lowest ranks with 3.6%, 3.2%, and 2.8% respectively.
Experts mentioned that the existence of appropriate team skills along with strong
champion and suitable project management & methodology guarantee an effective
participation of users leading to a successful change process. IT Infrastructure
(ITI) has been considered easy to obtain, and most organizations with Bl initiative
already have adequate Infrastructure that can support the new initiative together

with their already existing systems such as ERP and online transactions systems.

The previous results, illustrated in Table (5.10) and Figure (5.8), are compared
with results from previous studies. Table (5.11) presented a comparison between the
importance weights of CSFs in this research and the important weights concluded by
Hidayanto et al. (2012). Knowing that both studies relied on AHP in calculating
weights.

Both studies concluded top weights for both Top Management Support and
Vision & Planning factors. Unlike Hidayanto et al. (2012) results that compiled same
weights (12.5%) for both factors, this study compiled much higher weight (20.0%) for
Top Management Support. This discrepancy can be due to the domination of top
management and its ability on changing existing organizational strategies in the
unstable political environment of Gaza strip. Available Data Quality on the other hand
IS consistent in both studies that reflects the importance of data quality in making

accurate success supporting decisions.

There is an obvious difference between this study and Hidayanto et al. (2012) in
regards with Adequate Team Skills factor. The former study indicated that Adequate
Team Skills has a relatively high importance of 7.1% where the latter showed a lower
importance of 1.6%. This can be explained by the fact that the majority of the large
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institution in Gaza depend on internal development units where in Indonesia,
organizations usually rely on outsourcing. Based on the aforementioned fact, Presence
of Champion factor in Hidayanto et al. (2012) found to have relatively high weight of
10.4% compared to what this study concluded namely 5.9%. Noteworthy that in
Hidayanto et al. (2012) the champion acts as an intermediary between external Bl

suppliers and the internal environment of the institution.

Table (5.11) shows a comparison among CSFs ranking in this study and previous
studies and illustrates consistency between the conclusions of this study and Olbrich
et al. (2012), Mungree et al. (2013), and Eskandari et al. (2015) in regards with Top
Management Support being the most important factor impacting the successful
implementation of BIl. Whereas, Dawson & Van Belle (2013) and Naderinejad et al.
(2014) disagreed with these results and ranked Top Management Support as moderate.
Ranking of Vision & Planning in this study as one of the most important factors was
found consistent with all of the previous studies except for Eskandari et al. (2015)
which attributed this difference to the wrong measurement of the factor due to fact that

it was measured quantitatively ignoring the qualitative nature of the factor.

The table also shows that Xu & Hwang (2005), Olbrich et al. (2012), Mungree
et al. (2013) and Dawson & Van Belle (2013) have similar ranking to what this study
identified for Available Data Quality which was classified as one of the four most
factors impacting IB success. On the contrary, Naderinejad et al. (2014) reported
Available Data Quality at a very low rank (eighth level). Adequate Team Skills being
ranked at this study in the fifth level agrees with Xu & Hwang (2005), Mungree et al.
(2013), and Pham et al. (2016).

Comparing this study with previous studies in terms of Presence of Champion
factor indicated a lower ranking in the current study that points out the absence of
project champion contribution in supporting IS implementation in local organizations.
This is attributed to the limited technical skills and knowledge of the managers in the
business realm. Furthermore, all studies including the current one concluded low rank
for IT Infrastructure factor because this factor is controllable, invariable and easy to
obtain, in addition, recently many organizations tend to rely more on outsourcing and

cloud computing.
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Table (5.11): Comparison of CSFs weighting and ranking of this research and previous studies

Factor Weights

Factor Ranks

) 5 |= |4 |§48 |F |4
g | & €8 c®- 22 2|2 |52
CSFs 2 o 2|28 °2q] ¥ VI TS| 0O S
1) = ©w Tal 55| 20| ¢ | £X -‘8 s 5o
= < 2 QY Y o8 32| 5 | cEN| ES
= g [|[£]|s |€ |5 |2/ c=|8 | &8
c Mm © < n
7% X o = al z i o
Top Management
Support 20.0% | 125% || 1 2 1 1 5 6 1 3
Vision & Planning 127% | 125% || 2 | 1 3 2 2 1 7 2
Available Data
Quality 9.9% 9.0% || 3 4 2 4 1 8 5 6
Resource Allocation 8.1% 4 7 4 6 9 2 2
Appropriate Team
Skills 7.1% 16% || 5 5 7 5 8 4 5
IT Governance 6.3% 6
Continuous
6.0% 50% || 7 6 3
Improvement Culture
Presence Of
. 59% | 10.4% || 8 3 4 5
Champion
Project Management
0, 0,
& Methodology 5.4% 40% || 9 6 7 8 7 3 4
Cross-Organizational
0, 0,
Collaboration Culture 4.6% 3:5% | 10 o 6 6
User IT & Analytical
Culture 4.4% 4.0% 11 8 6
User Involvement 3.6% 12 3 5 3 4 1
Change Management | 3205 | 4.0% || 13 3 2 5 1
IT Infrastructure 2.8% | 2.3% || 14 6 8 7 9 7 2

As a result of this phase, a readiness assessment framework for Bl system has

been developed as illustrated in Figure (5.10). The CSFs assessment framework

summarizes how and to what extent a set of critical factors contributes to the success
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of a Bl system implementation. For each CSFs included in the proposed framework, a
guideline has been developed for assessing the characteristics of the factor readiness.
These guidance points have been determined by applying deep analysis and
investigation on previous studies, then conducting open conversations with a set of
experts to identify the factors' contextual terms. Table (5.12) presents a list of the
accepted guidance points used in CSFs measurement.

Due to limitation in time and the large number of factors proposed in the
readiness assessment framework, the researcher selects the top seven factors with the
highest weights to apply further analysis by conducting a case study in the third phase.
These seven factors cover more than 70% of the success of a Bl system. In addition,
this shortlist allows managers in organizations to focus more on the factors with
highest importance to facilitate leverage of Bl benefits. These factors are Top
Management Support (TMS), Vision & Planning (VP), Available Data Quality (ADQ),
Resource Allocation (RA), Appropriate Team Skills (ATS), IT Governance (ITG), and

Continuous Improvement Culture (CIC).

125



Vision & Planning

Resource Allocation

Business
Alignment

Continuous Improvement
Culture

User IT&Analytic Culture m
Cross-Organization 0

Collaboration Culture

I

Appropriate Team Skills 12.8%
Presence of Champion 12.8%

25. 1%

Project Management &

Methodology

Busmess
Orientation

Change Management 12.8%

=
D
3
o~

Data Source Quality 12.8%
IT Infrastructure 12.8%

Figure (5.10): CSFs Readiness Assessment Framework For Bl System

[ Technology Domain ]
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Table (5.12): Guidance points to measure the readiness factors of Bl

CSFs

Guidance Points

Vision & Planning

N

ok~

Clear vision for new IS systems (including BI)

realistic expectation and business needs

aligning BI project with organization vision, mission, and
strategies

Good planning and Well-established business case
Requirements estimation (budget, experts, consultants, time
scheduler, human resources)

Top Management
support

agrwnPE

Commitment of senior management

Considering Bl as a strategic tool for the organization
Effective participation to leverage the success of Bl
Awareness of Bl benefits and realistic expectation
Existence of policies and strategies supporting Bl
implementation

Resource Allocation

Suitable resources can be allocated and provided (Fund, Team
member, Equipment, Time and Technological resources).
Ability to solve resource issues.

Continuous
Improvement Culture

Continuously driving improvements to core business processes.
Appling organizational assessment (performance, costs, and
quality) regularly.

Using data-driven improvement techniques.

Having training and /or educational programs.

User IT & Analytical
Culture

Emphasizing on analytical frameworks and fact-based decision-
making

Using information technology to formally collaborate in
decision-making.

Extensive use of IS

Cross-Organization
Collaboration Culture

wnh e

Teamwork is the typical way to solve problems.
Existence of confidence and trust between departments.
Efficient communication channels for information transfer.

IT Governance

el N =

Guarantee an effective Business/IT Partnership.

Clear IT strategies and policies.

Regular IT projects evaluation and performance measurement.
Existence of rules for data governance to facilitate data-driven
solutions.

Appropriate Team
Skills

A cross-functional team with mixed skills (technology -
business).
Adequate data analysis, reporting and systems integration skills.
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Table (5.12): Guidance points to measure the readiness factors of Bl

CSFs Guidance Points
3. Up-to-date with recent advances in IT technologies.
4. Experience in large IT Solutions.
5. Using external consultancy.
1. Existence of high-level Bl implementation champion from a
functional area.
Presence of Champion | 2. Encourage staff training and lead project staff development
3. Boost project staff motivation
4. Negotiate with top management and apply internal marketing
1. Business-oriented.
Project Management & 2. lterative implementation process (incrementally approach).
3. Each phase accumulates on other phases and adds new values.
Methodology ;
4. Using prototype to prove a concept.
5. Continuous improvements based on effective feedback.
1. User participation/involvement across all implementation
phases (user-oriented)
User Involvement 2. Periodic education and training
3. Use end user opinions as a guide for improvement process.
4. Timely and in place user support.
1. Raise awareness about the benefits of BI.
2. Reduce Change Resistance.
Change Management, | 3. User commitment to pursue action that leads to successful
User involvement implementation.
4. User valence: Users are assigned to a Bl changes compatible
with their values
1. Stable, various, reliable, internal and external data sources
2. Quality, consistency, interpretability, and ease of understanding
. . data
Available Data Quality 3. Availability of structured and semi-structured data
4. Business-oriented data in measurement, classification, and
governance
1. Establishment of strategic scalable and flexible technical
IT Infrastructure framework.
2. Business-oriented hardware and software systems.
3. Appropriate technology and tools (Servers and networks).
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5.3Phase Three: Framework Application (MoEHE as a case study)

This section addresses the top seven CSFs. They are deeply investigated in the
third phase by applying the proposed framework on MoEHE as a case study. SPSS
v18 was used to analyze data and to calculate the level of readiness for each factor and
the overall readiness of MoEHE for adopting Bl system based on the assessment

framework.

5.3.1 Demographic Characteristics of the Sample

Table (5.13) illustrates the respondents’ demographic description in terms of
gender, age, job experience, field of work, and IT background. In terms of gender, the
majority of respondents is male (86.83%). This is not a surprising fact, as the target
society of this research is executives, senior managers, and middle managers from

MoEHE, which is dominated by male personnel.

Regarding age, the group of respondents whose are less than 30 in age forms the
smallest percentage (3.9%), while other groups have almost equal percentages. From
the researchers’ point of view, this can be attributed to the limited opportunities for the

young employees to occupy supervisory positions.

As for working experience, more than 80% of the respondents have been
working for MoEHE for more than 10 years, with 22.44% of these respondents have
been working for 10 to 15 years. While others (58.05%) have served the MoEHE for
more than 15 years. A small percentage of (.98%) represents the relatively new staff
members to the ministry, having served less than 5 years. These percentages are
consistent with promotion nature, more experience in the organization leads to more

opportunities to have a job promotion.

In term of field of work, Majority of the respondents (81.95%) are from business,
(11.22%) from IT, and the rest (6.83%) are from finance. In terms of IT background,
analysis of sample data concluded that (17.07%) have very good IT background
(11.22%) of which are the IT staff. While the majority of respondents (62.44%) have
good IT background, other (34.8%) have fair IT knowledge and only (11.7%)

classified themselves as poor in IT. This indicates that MoEHE is rich with qualified
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human resources who have high potential to deal with information systems including
Bl systems.

Table (5.13): Demographic profiles of respondents

Demographic Profile Frequencies | Percentage
Male 178 86.83%
Gender Female 27 13.17%
Total 205 100%
Less than 30 8 3.90%
from 30 to 40 66 32.20%
Age from 40 to 50 66 32.20%
more than 50 65 31.71%
Total 205 100%
less than 5 yrs. 2 0.98%
from 5 to 10 yrs. 38 18.54%
Job Experience | from 10 to 15 yrs. 46 22.44%
more than 15 yrs. 119 58.05%
Total 205 100%
IT 23 11.22%
. Business 168 81.95%
Work Domain Finance 14 6.83%
Total 205 100%
Very Good 35 17.07%
Good 128 62.44%
IT Background | Fair 36 17.56%
Poor 6 2.93%
Total 205 100%

5.3.2 Readiness Level Description

In order to make participants attitudes more understandable and easier to
interpret, researchers have introduced a three-level readiness classification scale
inherited from ASSESSMENT (2004) and Hidayanto et al. (2012). The 7-degree
Likert scale used to survey participants' attitudes spans six intervals. Each two of which
make up one class in the new introduced classification scale. Mapping of the Likert

scale into the new three-level scale as shown in Table (5.14). A mean value that falls
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in the first two intervals is classified as poor or Low degree where a mean value that
falls in the third and fourth intervals is classified as a Moderate degree. Finally, a mean

value that falls in the last two intervals is classified as an adequate degree.

Table (5.14): Mapping of Mean values into one of the readiness level

Level of "
Mean Readiness Description
[1-3] | Poor The factor is weakly addressed and supported.

13,5[ | Moderate | The factor is partially addressed and supported.
[5,7] | Adequate | The factor is strongly addressed and supported.

Source: Develped by Researchers based on (ASSESSMENT, 2004; Hidayanto et al., 2012)

5.3.3 Readiness Level of CSFs

Researchers addressed and evaluated respondents' attitudes toward the top seven
CSFs. The T-test was used to calculate the means of the sample responses for all
paragraphs in each factor separately and test whether these means significantly equal
to the hypothesized mean of the population, which was proposed to be equal to the

mean of the used scale, namely equal to four.

1- Vision & Planning (VP)

The Mean, Mean percent, t-test value and the significance (p-value) of the test
were calculated for each paragraph of the Vision & Planning factor. These values were
used to evaluate attitudes of respondents towards the readiness of Vision & Planning

factor. Each paragraph was ranked and classified into a readiness level.

Table (5.15) illustrates that all paragraphs have p-value =.000 with positive t-
test values. This means that null hypothesis is rejected and the alternate hypothesis of
mean = 4 is accepted. Therefore, paragraphs have statistically significant means above
the hypothesized value of 4 at the level of significance of o = 0.01. Most paragraphs
have Mean values between 4 and 5 (Moderate level) except for two paragraphs with
Mean greater than 5 (Adequate level). The Overall Mean falls in the moderate level of
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readiness scale which means that respondents, generally, confirm that the vision &
planning process of MoEHE is partially supported and needs more improvement to be
adequate for Bl implementation. Mean values range from 4.327 (61.8%) to 5.420
(77.4%) with an overall mean of 4.916 (70.2%).

(VP5) "IT leaders are business-savvy" got the highest rank where (VP4)
"Business leaders are IT savvy" got the lowest rank, this mean that respondents trust
the ability of IT managers to recognize the business needs, but they question the ability
of business managers to understand and deal with IT environment and its requirements.
Business managers in MoEHE should be trained to improve their IT skills and
knowledge. In addition, (VP11l) "Determine how much time needed in IS
implementation” and (VVP10) "Clear expectations for adopting any new IS system™ got
the ranks right before the last, which clarifies the existing weaknesses in determining

the time and expectations needed from newly adopted systems.

Table (5.15): Readiness of Vision & Planning of MoEHE

Mean | T-test " B @
Code Paragraphs Mean Value | Rank | Readiness
(%) value (Sig)

Your organization has a clear,
VP1 | actionable strategy for our 4985 | 71.2% | 13.376 | .000 3 Moderate
business.

Your organization uses an
effective managerial tools
VP2 | and business processes that 4.893 | 69.9% | 11.601 .000 7 Moderate
lead to achieving its strategic
goals efficiently.

Your organization measures
VP3 | strategically relevant 4.863 | 69.5% | 10.260 .000 9 Moderate
performance factors.

Your leaders and managers

VP4 are IT savvy.

4327 | 61.8% | 3.917 .000 12 Moderate

vps | Your IT leaders and 5.420 | 77.4% | 18.741 | .000 1 | Adequate
managers are business-savvy.

Your organization derives its
VP6 | IT strategies from Business 4,976 | 71.1% | 13.246 .000 4 Moderate
Strategies.

Your organization's
Information systems strongly
support the strategic goals of
the organization.

VP7 5.132 | 73.3% | 15.916 .000 2 Adequate

Information from all
VP8 | functional areas is collected 4,883 | 69.8% | 11.724 .000 8 Moderate
during constructing your
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Table (5.15): Readiness of Vision & Planning of MoEHE

Mean | T-test P- el o
Code Paragraphs Mean n Value | Rank | Readiness
(%) value (Sig)
organization strategic IT
plans.
Your organization always
vpg | identifiesaclearvisionand | 4 g5 | 70706 | 12217 | 000 | 5 | Moderate
mission of any new IS
system.

Your organization always
defines clear performance
expectations for adopting any
new IS system.

VP10 4839 | 69.1% | 11.906 .000 10 Moderate

Your organization always
vpyy | determineshow muchtimeit | 015 | gggor | 11580 | .000 | 11 | Moderate
will take to implement any

new IS system.

Your organization always
identifies all resources
needed during any new IS
system implementation.

VP12 4907 | 70.1% | 12.706 .000 6 Moderate

All Paragraphs 4,916 | 70.2% | 17.475 | .000 Moderate

2- Top Management Support (TMS)

The Mean, Mean percent, t-test value and the significance (p-value) of the test
were calculated for each paragraph of the Top Management Support factor. These
values were used to evaluate attitudes of respondents towards the readiness of Top
Management Support factor. Each paragraph was ranked and classified into a readiness

level.

Table (5.16) illustrates that all paragraphs have p-value =.000 with a positive t-
test values. This means that null hypothesis is rejected and the alternate hypothesis of
mean = 4 is accepted. Therefore, paragraphs have statistically significant means above
the hypothesized value of 4 at the level of significance of o = 0.01. Most paragraphs
have Mean values above 5 (Adequate level) except for three paragraphs with Mean
between 4 and 5 (Moderate level). The Overall Mean falls in Adequate level of
readiness scale which means that respondents, generally, confirm that the top
managers of MoEHE are strongly supporting Bl adoption. Mean values range from
4.849 (69.3%) to 5.278 (75.4%) with an overall mean of 5.018 (71.7%).
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(TMS1) "Commit to supporting I1S™ got the highest rank followed by (TMS4)
"Data analytics and advanced reports are needed to support decisions”, which clarify
that the top management of MoEHE tends to rely on IS to improve its internal
processes and services. In addition, the top management believes that the ministry
needs an analytical tool to support decision making, which is the core function of BI.
In contrast, (TMS7) "Having realistic and achievable expectations” got the lowest
rank; this means that respondents believe that there is a problem in top management
expectations from Bl system. This finding supports the previously mentioned result
from Vision & Planning analysis, which illustrate a weakness in determining the time
and expectations needed from newly adopted systems and the weaknesses in IT skills

of business managers.

Table (5.16): Readiness of Top Management Support of MoEHE

P-
Code Paragraphs Mean WISELR | TS Value | Rank Leve_l 21
(%) value (Sig) Readiness

Your organization's top
management is committed to
supporting Information

0,
TMS1 Systems because it's key to 5.278 | 75.4% | 18.159 | .000 1 Adequate
competitiveness, growth, and
operational excellence
Your organization's top
TMs2 | Management willingto help | ¢ 1q | 75 905 | 14678 | 000 | 3 | Adequate

surmount rather than create
obstacles for Bl system

Your organization's top
TMS3 | management will actively 5.000 | 71.4% | 13.146 | .000 6 Adequate
encourage users to use Bl

Your organization's top
management believe that
organization required data

TMS4 ; 5.102 | 72.9% | 14.903 | .000 2 Adequate
analytics and advanced
reports to support decision-
making.
Your organization's top
Tmss | Management considered BI -1 g5 | 76004 | 12275 | 000 | 8 | Moderate

as a strategic tool to achieve
goals of the organization.

Your organization's top
TMS6 | management is aware of the 5.010 | 71.6% | 13.275 | .000 5 Adequate
benefits of BI

Your organization's top
management generally has
realistic and achievable
expectations of the Bl system

TMS7 4849 | 69.3% | 11.197 | .000 9 Moderate
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Table (5.16): Readiness of Top Management Support of MoEHE

P-
Mean | T-test value | Rank Level of

(%) value (Sig) Readiness

Code Paragraphs Mean

Your organization's top
management believe that
adoption of BI will lead to

TMS8 | . % . . 5.034 | 71.9% | 14.234 | .000 4 Adequate
significant improvement in
managerial decisions and
organization performance
Your organization's top
TMsg | Management willingly assion | 4 g9 | 70605 | 11732 | 000 | 7 | Moderate

time and resources to the Bl
system as it's needed

All Paragraphs 5.018 | 71.7% | 16.880 | .000 Adequate

3- Resource Allocation (RA)

The Mean, Mean percent, t-test value and the significance (p-value) of the test
were calculated for each paragraph of the Resource Allocation factor. These values
were used to evaluate attitudes of respondents towards the readiness of Resource

Allocation factor. Each paragraph was ranked and classified into a readiness level.

Table (5.17) illustrates that all paragraphs have p-value =.000 with a positive t-
test values. This means that null hypothesis is rejected and the alternate hypothesis of
mean = 4 is accepted. Therefore, paragraphs have statistically significant means above
the hypothesized value of 4 at the level of significance of a = 0.01. Mean values for
all paragraphs and the Overall Mean of the factor as a whole are between 4 and 5
(Moderate level). This means that respondents, generally, confirm that the resources
available in MoEHE are limited and not adequate for Bl implementation. This finding
fits with the reality that Palestinian government in Gaza is significantly suffering
shortage in resources. The existence of some NGOs that donate for education raises
the level of readiness to Moderate level. The paragraphs’ Mean values range from
4.376 (62.5%) to 4.971 (71%) with an overall mean of 4.720 (67.4%).

(RA6) "Solve problems of resource requirement” and (RA5) "Has the time
needed to implementation process" got the highest ranks, which indicates that MOEHE

is partially able to solve the resource allocation issues. Furthermore, MoEHE is not in
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hurry and has the plenty of time to complete Bl implementation. Yet, (RA1) "Has the
needed equipment” got the lowest rank which means that respondents believe that

there is a limitation in the needed equipment for Bl adoption.

Table (5.17): Readiness of Resource Allocation of MoEHE

P-
Mean | T-test Level of
Code Paragraphs Mean (%) value \(/gilgu)e Rank i

Your organization has the
RAL | equipment needed to 4.376 | 62.5% | 9.950 .000 6 Moderate
implement the Bl system
Your organization has an
enough team members to
get the work done for the
Bl system

Your organization able to
RA3 | allocate adequately fund 4.683 | 66.9% | 4.280 .000 4 Moderate
for the BI system

Your organization has the
RA4 | technological resourcesto | 4.785 | 68.4% | 8.431 .000 3 Moderate
adopt the BI system

Your organization has the
time needed to implement

RA2 4.663 | 66.6% | 11.825 .000 5 Moderate

0,
RA5 and complete the B 4839 | 69.1% | 11.576 .000 2 Moderate
system
Your organization able to
RAg | SOIve problems of resource |\ o7 | 29 006 | 8483 | .000 1 Moderate

requirement with regard to
the Bl system

All Paragraphs 4.720 | 67.4% | 10.748 .000 Moderate

4- Continuous Improvement Culture (CIC)

The Mean, Mean percent, t-test value and the significance (p-value) of the test
were calculated for each paragraph of the Continuous Improvement Culture factor.
These values were used to evaluate attitudes of respondents towards the readiness of
Continuous Improvement Culture factor. Each paragraph was ranked and classified

into a readiness level.

Table (5.18) illustrates that all paragraphs have p-value =.000 with a positive t-
test values. This means that null hypothesis is rejected and the alternate hypothesis of
mean = 4 is accepted. Therefore, paragraphs have statistically significant means above
the hypothesized value of 4 at the level of significance of o = 0.01. Most paragraphs

have Mean values between 4 and 5 (Moderate level) except for two paragraphs with

136



mean greater than 5 (Adequate level). The Overall Mean falls in the Moderate level of
readiness scale which means that respondents, generally, confirm that the continuous
improvement culture process of MoEHE is partially supported and needs more
improvement to be adequate for Bl implementation. Mean values range from 4.654
(66.5%) to 5.210 (74.4%) with an overall mean of 4.833 (69%).

(CIC1) "Always looking to improve the organization's core processes"” got the
highest rank where (CIC2) "Leaders are adept at driving changes” got the lowest rank
preceded by (CIC3) "Conducting an organizational assessment regularly”. This
indicates that the leaders of MoEHE always try to improve the core processes of
business but they get under expected results because they do not realize the importance
of evaluation process, which assesses the work performance, costs, and quality to
enhance the improvement process correctly. (CIC7) "Owning training and educational
programs" came in the second rank with Adequate level of readiness to illustrate that
MoEHE focuses on informing their employees and keeping them up to date by

adopting a continuous training process.

Table (5.18): Readiness of Continuous Improvement Culture of MOEHE

P-
Code Paragraphs Mean BSERD | UHEES Value | Rank Leve_l 21
(%) value (Sig) Readiness

Your leaders are always
looking to improve your
organization's core business
processes

CiC1 5210 | 74.4% | 16.756 .000 1 Adequate

Your leaders are adept at
driving changes to your
CIC2 | organization's core business 4.654 | 66.5% | 7.899 .000 7 Moderate
processes to improve
performance.

Your organization is
conducting an organizational
assessment (performance,
costs, and ways the quality of
work) regularly in order to
improve performance

CIC3 4.659 | 66.6% | 8.105 .000 6 Moderate

Your organization frequently
analyze feedback to inform
CIC4 | and make rapid changes that | 4.737 | 67.7% | 8.295 .000 4 Moderate
foster adoption of best
practice.

Your leaders understand that
CIC5 | the best practices mature and | 4.741 | 67.7% | 9.380 .000 3 Moderate
are replaced over time
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Table (5.18): Readiness of Continuous Improvement Culture of MoEHE

p-
Mean | T-test Level of
Code Paragraphs Mean (%) value \(/;I;)e Rank ST

Your organization apply
data-driven improvement
techniques such as Six
Sigma, and/or TQM

Your organization has a
training and /or educational
programs to update
employees skills

All Paragraphs 4.833 | 69.0% | 12.426 | .000 Moderate

CIC6 4732 | 67.6% | 8.938 .000 5 Moderate

CIC7 5.098 | 72.8% | 14.368 | .000 2 Adequate

5- IT Governance

The Mean, Mean percent, t-test value and the significance (p-value) of the test
were calculated for each paragraph of the IT Governance factor. These values were
used to evaluate attitudes of respondents towards the readiness of IT Governance
factor. Each paragraph was ranked and classified into a readiness level.

Table (5.19) illustrates that all paragraphs have p-value =.000 with a positive t-
test values. This means that null hypothesis is rejected and the alternate hypothesis of
mean = 4 is accepted. Therefore, paragraphs have statistically significant means above
the hypothesized value of 4 at the level of significance of a. = 0.01. Most paragraphs
have Mean values between 4 and 5 (Moderate level) except for one paragraph with
Mean greater than 5(Adequate level). The Overall Mean falls in the Moderate level of
readiness scale which means that respondents, generally, confirm that the IT
governance process of MoEHE is partially supported and needs more improvement to
be adequate for Bl implementation. Mean values range from 4.507 (64.4%) to 5.044
(72.1%) with an overall mean of 4.769 (68.1%).

(ITG1) "IT strategies makers understands the business and IT objectives" got the
highest rank followed by (ITG2) "IT strategies are flexible”. This indicates that
respondents trust the ability of IT strategy makers to recognize business and IT needs.
In addition, they believe that IT strategies are able to change flexibly to align with
MoEHE environment. This finding supports the previously mentioned result from

Vision & Planning analysis, which illustrate a strong of IT managers in determining
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the business needs and developing a suitable policies and strategies. (ITG11) "IT rules
can guide the new data-driven solutions", however, got the lowest rank which indicates
that the existing IT strategies and rules are not suitable enough to manage the big data-
driven solutions and need more improvement. (ITG9) "Evaluation of IT projects” was
ranked right before the last, this finding supports the previously mentioned result from
Continuous Improvement Culture analysis, that evaluation process of the changes

emerged from the newly adopted systems are insufficiently performed.

Table (5.19): Readiness of IT Governance of MOEHE

Mean | T-test value | Rank Level of

(%) value (Sig) Readiness

Code Paragraphs Mean

The makers of IT strategies
and policies, in your

ITG1 | organization, understands 5.044 | 72.1% | 14.505 | .000 1 Adequate
the business and IT
objectives.

IT strategies and policies are
enacted in a flexible manner
ITG2 | tosuit the changes occurring | 4.966 | 70.9% | 13.478 .000 2 Moderate
in the enterprise work
environment.

Members from all major
areas of your organization
ITG3 | areinvolved in the 4.663 | 66.6% | 8.111 .000 9 Moderate
development of IT strategies
and policies.

IT strategies and policies are
ITG4 | clearly written so that user 4.683 | 66.9% | 8.934 .000 8 Moderate
can understand them.

IT strategies and policies
provide user with extensive
guidance regard how to
manage IT projects.

ITG5 4824 | 68.9% | 11.374 .000 5 Moderate

IT strategies and policies
define objectives and
expectations of the use of
ITG6 | Information systems inyour | 4.941 | 70.6% | 13.001 .000 3 Moderate
organization, such as
accountability and
responsibility.

IT strategies and policies are
ITG7 | accessible by all users 4727 | 67.5% | 9.313 .000 6 Moderate
impacted by IT projects

Feedback related to the
organization's IT strategies
ITG8 | and policies are 4.829 | 69.0% | 11.109 | .000 4 Moderate
communicated to the makers
of IT strategies
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Table (5.19): Readiness of IT Governance of MoEHE

Mean | T-test value | Rank Level of

(%) value (Sig) Readiness

Code Paragraphs Mean

Your organization has an IT
projects evaluation , metrics
and performance
measurement

ITGY 4576 | 65.4% | 7.327 .000 10 Moderate

Your organization already
has rules for data

ITG10 | governance, like data 4.698 | 67.1% | 8.034 .000 7 Moderate
retention policies, and
privacy.

Your organization's IT rules
can guide the new data-
driven solutions as big data,
analytics, and BI.

ITG11 4507 | 64.4% | 6.323 .000 11 Moderate

All Paragraphs 4,769 | 68.1% | 12.216 .000 Moderate

6- Appropriate Team Skills (ATS)

The Mean, Mean percent, t-test value and the significance (p-value) of the test
were calculated for each paragraph of the Appropriate Team Skills factor. These values
were used to evaluate attitudes of respondents towards the readiness of Appropriate

Team Skills factor. Each paragraph was ranked and classified into a readiness level.

Table (5.20) illustrates that all paragraphs have p-value =.000 with a positive t-
test values. This means that null hypothesis is rejected and the alternate hypothesis of
mean = 4 is accepted. Therefore, paragraphs have statistically significant means above
the hypothesized value of 4 at the level of significance of a = 0.01. All paragraphs and
the factor as a whole have Mean values above 5 (Adequate level) except for one
paragraph with Mean between 4 and 5 (Moderate level). This means that respondents,
generally, trust and confirm that the development team of MoOEHE possesses the
necessary skills and competencies that enable them to implement the new Bl system
successfully. Mean values range from 4.61 (65.9%) to 5.69 (81.3%) with an overall
mean of 5.436 (77.7%).

(ATS1) "Owning strong data analysis skills”, (ATS2) "Owning strong skills in
query and reporting” and (ATS5) "Solve the technical problems during BI
implementation™ got the first, second and third ranks respectively. This indicates that

the development team has strong analytical and reporting skills, a major skills in BI
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implementation. In addition, respondents mentioned that the development team has the
ability to solve technical issues that show up during the Bl implementation. (ATDS9)
"Acquire required skills", on the other hand, got the lowest rank within the Moderate
level indicating weakness in covering the missing skills through hiring new employees
or getting external consultation. This weakness can be attributed to the fact that
MoEHE follows the general procedures of the General Personnel Council, which limits
MoEHE's ability to apply the optimal selection for the missing skills. (ATS9) "Owning
cross-functional business members™ was ranked right before the last and falls in the
Adequate level. This emphasizes that MoEHE management should be sufficiently
conscious of the need for having a balanced development team that has all the needed

business skill in addition to the technical skills.

Table (5.20): Readiness of Appropriate Team Skills of MoEHE

p-
Mean | T-test Level of
Code Paragraphs Mean (%) value \(/gilg)e Rank I

Your organization's
ATS1 | development team has strong 5.69 | 81.3% | 24.875 | .000 1 Adequate
data analysis skills

Your organization's
ATS2 | development team has strong | 5.66 | 80.8% | 23.399 | .000 2 Adequate
skills in query and reporting

Your organization's
ATS3 | development team has strong | 5.61 | 80.1% | 22.783 | .000 6 Adequate
systems integration skills

Your organization's
development team are up-to-
date with recent advances in
ATS4 | IT technologies including 5.64 | 80.6% | 23.394 | .000 4 Adequate
data analytics, web
programming, and open
source platforms

Your organization's
development team able to
ATS5 | solve the technical problems 5.64 | 80.6% | 23.479 | .000 3 Adequate
arose during the BI
implementation

Your organization's
development team has the
ATS6 | expertise prior experience in 5.63 | 80.5% | 24.272 | .000 5 Adequate
large IT projects like
ERP,DW, and BI

Your organization's
ATS7 | development team includes 5.05 | 72.1% | 12.311 | .000 8 Adequate
cross-functional business
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Table (5.20): Readiness of Appropriate Team Skills of MoEHE

p-
Mean | T-test Level of
Code Paragraphs Mean (%) value \(/;I;)e Rank i

members beside technical
members

Your organization's
development team knows
ATS8 | how to work with business 5.39 | 76.9% | 19.076 | .000 7 Adequate
users to design what they see
via Bl applications

If Your organization miss
needed skills, your
organization obtained it
either through hiring new
employees or by utilizing
consultants

ATS9 461 | 65.9% | 6.715 .000 9 Moderate

All Paragraphs 5.436 | 77.7% | 23.996 | .000 Adequate

7- Available Data Quality (ADQ)

The Mean, Mean percent, t-test value and the significance (p-value) of the test
were calculated for each paragraph of the Available Data Quality factor. These values
were used to evaluate attitudes of respondents towards the readiness of Available Data

Quality factor. Each paragraph was ranked and classified into a readiness level.

Table (5.21) illustrates that all paragraphs have p-value =.000 with a positive t-
test values. This means that null hypothesis is rejected and the alternate hypothesis of
mean = 4 is accepted. Therefore, paragraphs have statistically significant means above
the hypothesized value of 4 at the level of significance of a = 0.01. All paragraphs and
the factor as a whole have Mean values above 5 (Adequate level). This means that
respondents, generally, highly agreed to all paragraphs of data quality and confirm that
the available data in MoEHE is a rich data source for making decisions and adopting
Bl successfully. Mean values range from 5.01 (71.6%) to 5.43 (77.6%) with an overall
mean of 5.235 (74.8%).

Available Data Quality factor got high rank due to the fact that MoEHE has an
ERP system that encompasses all other system. This integration of the ministry system
is supported by official instructions and strategic policies. (ADQ9) "Data is stored in
the central integrated database™ got the highest rank to indicate that all internal data of
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MoEHE is retained into a central integrated database while (ADQ8) "Consistency and
integrated data from different sources” got the lowest rank, within the adequate level,
to indicate that MoEHE should make greater efforts to integrate the external sources

with its ERP system.

Table (5.21): Readiness of Available Data Quality of MoEHE

P-

Mean | T-test Level of
Code Paragraphs Mean (%) value \(/gil gu)e Rank Readiness
ADQ1 | Yourorganizationhasan | 5o, | 7460, | 15801 | 000 6 | Adequate

accurate data.

Data available in your
ADQ2 | organization is up-to-date 521 | 74.4% | 16.385 .000 7 Adequate
and regularly updated.

Data available in your
organization is highly
available and easily
accessible.

ADQ3 530 | 75.7% | 16.671 .000 4 Adequate

Data available in your
ADQ4 | organization is clear and 536 | 76.6% | 20.019 .000 2 Adequate
easy to understand.

Data available in your
ADQS5 | organization is valid and 532 | 76.0% | 18.226 .000 3 Adequate
reliable.

Data available in your
ADQ6 | organization is Strongly 530 | 75.7% | 18.723 .000 5 Adequate
relevant to your work.

Data available in your
organization provide a
comprehensive view of
your work.

ADQ7 5.15 | 73.6% | 15.187 .000 8 Adequate

Data available from
different sources in your
ADQ8 | organization is 5.01 | 71.6% | 13.500 .000 10 Adequate
consistency and
seamlessly integrated.

Most of your organization
ADQ9 | data is stored in the central | 5.43 | 77.6% | 19.668 .000 1 Adequate
integrated database.

Your organization has
already huge data that can

ADQ10 504 | 72.1% | 12.354 .000 9 Adequate
be analyzed to support
decisions.
All Paragraphs 5.235 | 74.8% | 20.699 .000 Adequate

5.3.4 The Overall Readiness Level of MoEHE

Table (5.22) and Figure (5.11) present a comprehensive view of the CSFs
readiness and the overall readiness of MoEHE. The results show that MoEHE has
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sufficient level of readiness to adopt Bl system in terms of Appropriate Team Skills,
Available Data Quality, and Top Management Support whereas it is very obvious that
it is not as ready in Vision & Planning, Resource Allocation, Continuous Improvement
Culture and IT Governance as it should be. This means that the latter factors needs
more attention from top management. Appropriate Team Skills got the highest
readiness ratio indicating that the development team of MOEHE possesses the
necessary skills and competencies that enable them to implement the new Bl system
successfully. Available Data Quality came in the second rank showing that the
available data in MoEHE is considered as a rich data source for the decision-making

process and ready to be used in BI system.

Table (5.22) illustrates Resource Allocation at the bottom of the list of factors
with the lowest readiness ratio. This finding fits with the reality that Palestinian
government in Gaza is significantly suffering shortage in resources. Therefore, it is
recommended that MoEHE should depend on the NGOs to sponsor the Bl initiative.
In addition, MoEHE suffers from lack of IT governance, which is currently inadequate

for Bl implementation and needs improvement.

Table (5.22):The Overall Readiness of MoEHE

Critical Success Factor Level of AHP Al Organization
Gt Factors Readiness | Readiness FEGor Feor Readiness®
Weight® | Weight®
VP | Vision & Planning 70.2% Moderate | 12.7% 18.1% 12.7%
Top Management
T™MS 71.7% Adequate | 20.0% 28.5% 20.5%
Support
RA | Resource Allocation 67.4% Moderate | 8.1% 11.6% 7.8%
Continuous
CIC 69.0% Moderate | 6.0% 8.6% 5.9%
Improvement Culture
ITG | IT Governance 68.1% Moderate | 6.3% 9.0% 6.1%
Appropriate Team
ATS Skills 77.7% Adequate | 7.1% 10.1% 7.9%
ADQ | Available Data Quality | 74 8o Adequate | 9.9% 14.1% 10.6%
Overall Readiness 71.4%

(1) AHP Factor Weight: the weight from the proposed assessment framework

(2) Adjusted Factor Weight: Calculated as AHP factor weight*100/70.1 while 70.1 is the total AHP
factor weights of the selected seven factors.

(3) Organization Readiness: calculated as Factor Readiness *Adjusted Factor weight
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VISION & PLANNING 70.20%
TOP MANAGEMENT SUPPORT
RESOURCE ALLOCATION 67.40%
CONTINUOUS IMPROVEMENT CULTURE 69.00%
IT GOVERNANCE 68.10%
APPROPRIATE TEAM SKILLS 77.70%
DATA SOURCE QUALITY
OVERALL READINESS

Figure 5.11): CSFs and Overall Readiness Ratios of MOEHE

In Table (5.22), AHP Factor Weight column shows weight percentages as
presented in the framework before selecting the top seven for further inspection. These
weights had to be adjusted to reflect the actual factors' weight percentages after
limiting factors to only top seven. To do the conversion, AHP factor weights were
multiplied by 100 and divided by 70.1 which is the total original AHP factor weights
of the selected seven factors drawn from the framework. Adjusted Factor Weight

column shows the new values of the actual weight percentages.

Values in organizational readiness column were obtained by multiplying the
value in the factor readiness column with its corresponding adjusted factor’s weight.
The overall readiness ratio was calculated by summing all factors’ organizational
readiness values. The overall readiness ratio for MoEHE equals 71.4%, which is the
critical point between the moderate and the adequate levels. Although MoEHE falls in
the adequate level, there is still some risks and possible future obstacles that may fail

the implementation.

Finally, the ministry should act to enhance its readiness in the Vision & Planning,
Resource Allocation, Continuous Improvement Culture and IT Governance factors and
prevent obstacles that might arise. Readiness ratios for the seven CSFs of MoEHE
have been illustrated as a radar diagram in Figure (5.12).
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Figure (5.12): Radar diagram for Readiness ratios of MOEHE

5.4 Chapter Summary

This chapter was divided into three main sections; each section addressed the
data analysis process and results of a specific phase of the study. Firstly, the chapter
identified and described the critical success factors (CSFs) which were derived from
previous studies review. In the second phase, the extracted CSFs were deeply assessed
and discussed by a panel of experts. Experts' recommendations were analyzed and
factors were modified accordingly to come up with the final set of the CSFs.
Thereafter, a readiness assessment framework for Bl system was developed by
determining the importance weight of each factor using Analytic Hierarchy Process
(AHP). A guideline was developed for addressing the readiness characteristics of each
factor. Finally, the chapter addressed the top seven CSFs by applying the proposed
framework on MoEHE. SPSS v18 was used to analyze data and to calculate the level
of readiness of each factor and the overall readiness of MoEHE for adopting Bl system
based on the assessment framework. The next chapter presents the conclusion and the

recommendations of the study.
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Chapter Six: Conclusion & Recommendations

This chapter initiates discussion on the results concluded in the previous chapter
and summarizes the key findings of this study. Additionally, it spots researchers

recommendations for beneficiaries and stakeholders and suggestions for future studies.

6.1 Conclusions

This study achieved its objectives by using a mixed methodology with three
phases. Firstly, it identified the CSFs for Bl systems in Gaza Strip by reviewing 30
related previous studies. Then, it determined the importance weight and the rank for
each factor by using the AHP method, upon which the development of a readiness
assessment framework relied. Finally, the study deeply investigated the top seven
factors by applying the proposed framework on the Ministry of Education & Higher

Education (MoEHE). The study findings can be summarized as follows:

6.1.1 Phase One: Critical Success Factors Identification

» It is essential for any organization to assess its readiness before investing in Bl

system.

» To assess the organizational readiness toward Bl and to capture the full business
value of Bl adoption, the critical success factors (CSFs) of BI must be determined.
A comprehensive list of 14 CSFs with a significant impact on Bl implementation
have been extracted, These factors were derived through a process of
identification, filtering, and scoring of the most commonly reoccurring factors
used in twenty-five similar Bl and WD studies.

» These CSFs are categorized into three main domains, namely Organization,

Process, and Technology.

¥ Organization factors: Vision & Planning, Top Management Support,
Resource Allocation, Continuous improvement culture, User IT &
Analytical Culture, Cross-Organization Collaboration Culture, and IT

governance.
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v¢ Process factors: Appropriate Team Skills, Presence of Champion, Project
Management & Methodology, User Involvement, and Change

Management.

¥ Technology factors: Available Data Quality and IT Infrastructure.

6.1.2 Phase Two: Framework Development
First Round: Factors Rating and Modifications

» All the derived factors have an importance percentages more than or equal 78%,
this means, from the experts' points of view, that all the suggested factors are
critical and highly important to guarantee a successful implementation of BI

systems.

» Top Management Support and Vision & Planning are considered the most
important factors with 98% and 95% respectively. Followed by Resource
Allocation and Available Data Quality with 91% and 90% respectively. On the
other hand, the experts gave 78% for User IT & Analytical Culture and IT

Infrastructure as the least important factors.

» Following experts' recommendations, IT Governance was added to the CSFs
under the organization domain. The final CSFs list is shown in Table 5.3).

Second Round: Applying AHP Model (Weighting Factors)

» The Organization domain got the highest importance weight with a percentage of
62.1% followed by the Process domain with 25.1%. Meaning that the
Organization and the Process domains cover 87.2% of Bl successful

implementation. The Technology domain got the lowest percentages of 12.8%.

» Technology factors are less affected and easier to be managed and more

controllable against organization and process factors.

» It is Noticeable from Table (5.10) and Figure (5.9), For the 14 CSFs, that Top
Management Support and Vision & planning are the most important factors with

global weight percentages of 20% and 12.7% respectively. Available Data
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Quality, which belongs to Technology domain, came third with a global weight
percentage of 9.9%. The fourth rank belonged to Resource Allocation with a
global weight percentage of 8.1%. Remarkably, User Involvement, Change
Management, and IT Infrastructure were the lowest ranks with 3.6%, 3.2%, and

2.8% respectively.

» A quantitative framework for measuring the organization's readiness toward Bl
has been developed as illustrated in Figure (5.10). The proposed framework had a
list of accepted guidance points, presented in Table (5.12), used in assessing the

characteristics of each factor readiness.

6.1.3 Phase Three: Framework Application (MoEHE as a case study)

This study investigates and addresses the top seven CSFs by applying the
proposed framework on MoEHE as a case study. These seven factors support more
than 70% of the success of a Bl system. These factors are Top Management Support,
Vision & Planning, Available Data Quality, Resource Allocation, Appropriate Team

Skills, IT Governance, and Continuous Improvement Culture.

» It is obvious from Table (5.22) and Figure (5.11), that Appropriate Team Skills,
Available Data Quality, and Top Management Support are classified in the
adequate level of readiness and suitable for Bl adoption.

» Vision & Planning, Resource Allocation, Continuous Improvement Culture and
IT Governance are insufficiently available in MoEHE and thus fell in the moderate
level of readiness. This means that it needs more attention and enhanced actions
to get improved and raised to the adequate level.

» Appropriate Team Skills got the highest readiness ratio indicating that the
development team of MoEHE possesses the necessary and suitable skills that

enable them to implement the new BI system successfully.

» Available Data Quality came in the second rank showing that the available data
in MoEHE is considered as a rich data source for the decision-making process and

ready to be used in Bl system.
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>

Resource Allocation has the lowest readiness ratio which is consistent with the
reality that Palestinian government in Gaza is significantly suffering shortage in

resources.

The overall readiness ratio for MoEHE equals 71.4%, which is the critical point
between the moderate and the adequate levels. Therefore, there is still some risks

and possible future obstacles that may fail the implementation of BI.

6.2 Recommendations

6.2.1 General Practical Recommendations

For a successful Bl adoption, organizations should give special attention to the

following guidelines during pre-implementation phase:

>

Due to the fact that to Bl systems have high rate of failure, ranges from 50% to
80%, it is essential for organizations to assess their readiness before investing in

Bl systems.

Private, public and academic organizations in Gaza are strongly recommended to
use the proposed readiness assessment framework, developed in this study, before

starting business intelligence initiative.

Organizations, targeting Bl systems, should take into consideration all the
proposed CSFs, included in the proposed framework to reduce risks and to

leverage Bl adoption benefits.

The CSFs should be addressed using a business orientated methodology in order
to achieve better results. Organizations should align Bl system to their vision,

strategies, and business needs.

The CSFs of Business intelligence are similar to the CSFs of other information
systems, but they have quite different contextual term issues. Therefore, the
readiness of these CSFs cannot be assessed without considering the relevant

contextual issues carefully.
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>

It is highly recommended that Bl projects should be implemented through an
iterative approach. Bl should be broken into smaller modules; each module targets

a single business subject area with a specific scope, period and functionality.

Top Management Support and Vision & planning are recommended to be in the
adequate level before starting Bl adoption. Otherwise, serious risks and barriers
may raise during the implementation phase leading to system failure.

The organization top management should be aware that the intangible benefits of
Bl system especially at its early stages. It is common that such intangible outcome
consumes long time to be transformed into tangible benefits and thus usually
underestimated by the top management. Therefore, all benefits, tangible and

intangible, should be comprised in the Bl return on investment (ROI) analysis.

6.2.2 Practical Recommendations for MoEHE

>

It is recommended that MoEHE should enhance its readiness in Vision &
Planning, Resource Allocation, Continuous Improvement Culture and IT
Governance factors and raise them to the adequate level to minimize obstacles

that might arise during the implementation phase.

Most respondents misbelieved that business leaders have the ability to understand
and deal with IT environment and its requirements. Therefore, business managers
in MoEHE should trained to improve their IT skills and knowledge, which would
increase their ability in determining performance expectations and the required

time frame for newly adopted systems.

The respondents agreed that MoEHE has inadequate resources for implementing
Bl system. Therefore, MOEHE can depend on the NGOs to adopt this initiative.
Many NGOs depend on reports and data of MoEHE to take their donation
decisions. Bl would help MoEHE and these NGOs to improve their decision-

making process.

The findings present that MoEHE is weak in evaluating information systems.
Consequently, it is strongly recommended that MoEHE should improve its

evaluation tools and processes to significantly assess the systems performance,
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costs, and quality. Feedback from the evaluation process would increase the

readiness of the continuous improvement process and IT governance.

6.2.3 Theoretical Recommendations (Future research)

>

The framework presented by this study has a strong ability to assess the

organizational readiness toward BI initiatives.

Opportunities exist for future empirical studies to validate the proposed readiness
assessment framework by checking the relationship between the proposed CSFs

and BI success.

Future research are recommended to apply the proposed framework in other

institutions to confirm and to generalize the findings of this study.

This study emphases the CSFs of Bl as a separate system. Future research are
recommended to investigate the CSFs of Bl system when implemented as an
extension of an ERP system. Applying Bl as an extension to ERP may affect the

CSFs and its importance weights.

Time limitation of this study lead researchers to focus only on the top seven
factors. The reset of the proposed factors included in the readiness assessment

framework, need additional investigation.

This research studied the CSFs of Bl implementation from a singular perspective
(neglect the interrelationship among factors), some future work can study these

factors with a consideration of their interrelatedness and interdependence.

This study highlighted the CSFs on pre-implementation phase of Bl where the
organization needs to assess its readiness toward Bl adoption. Other studies may
address the post-implementation phase to assess and leverage the maturity level
of BI.

This study could also serve as a base for other studies which investigates the CSFs

of Bl or evaluates Bl's readiness and maturity level in Gaza environment.
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Appendix A: ICT Startups Critical Success Factors Questionnaire
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The Islamic University - Gaza
Deanship of Graduate Studies
Faculty of Commerce
Business Administration
Department

Business Intelligence Critical Success Factors Questionnaire

Dear Sir/Madam;

The aim of this questionnaire is to identify and Rank the Critical Success
Factors (CSFs) for the Business Intelligence in Gaza which mainly contribute to the
success of these Systems. This questionnaire is the first step in constructing a model
for measuring the level of organizational readiness to adopting Business Intelligence
system using the (AHP).

In order to achieve this aim, it is highly appreciated if you kindly filled the
questionnaire by giving your own opinions of the importance of each factor, knowing
that you can add other important factors in your opinion. The accuracy of the results
depends on these valuable data.

This research will help managers to measure the level of their organizational
readiness for adopting Business Intelligence system then focus on their weaknesses
and critical issues to ensure a successful implementation and achieving the excepted
benefits. All of the data collected will be guaranteed confidentially and used ONLY
for a scientific purpose which the researcher needs for his MBA degree thesis. Thanks
in advance for your contribution to an enhancement of scientific research process in
the Gaza Strip.

Supervisor Researcher
Dr. Khalid A. Dahleez Bader A. Bader
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Brief Description for Critical Success Factors

Vision & Planning (VP): Organization should have a clear vision about the needs,
reasons, and benefits that must be achieved by BI investment. Therefore the
organization must align Bl to organization vision, business needs and strategies.
Top Management Support (TMS): Bl should be business driven with widespread
management support. The commitment and involvement of senior management are
imperative since this will help in overcoming resistance and manage the change
process.

Resource Allocation (RA): There should be adequate funding, hardware, software
and human resources.

Continuous Improvement Culture (CIC): adopting continuous improvement
culture and empowering all members within an organization to continuously seek
opportunities for improvement is considered a significant factor for success of Bl
implementation.

User IT & Analytical Culture (ITC): Organizations that are accustomed to the use
of information, IT technologies and analytical frameworks do better to lever
benefits of BI.

Cross-Organization Collaboration Culture (CC): To succeed at Bl, an enterprise
must nurture a cross-organizational collaborative culture in which everyone grasps
and works toward the strategic vision.

Appropriate Team Skills (ATS): Staff in the client organization and external
suppliers should have the appropriate knowledge, skills, and experience.
Presence of Champion (PC): a business-centric champion would view the Bl
system primarily in strategic and organizational perspectives, as opposed to one
who might over-focus on the technical issues. it is always important since he will
be able to foresee the organizational challenges.

Project Management & Methodology (PMM): The BI system should be
developed iteratively with strong user involvement, evolving towards an effective
application set.

User Involvement (UI): Better user participation in the process of change can lead
to better communication of their needs, which in turn can help ensure the
successful introduction of the system.

Change Management (CM): successful dealing with changes in business
environment and reduced user resistance leads to better user acceptance for
adopting the new system.
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12- Available Data Quality (ADQ): Operational data sources should be available.
Extract, Transform and Load (ETL) tools should ensure data currency,
consistency, and accuracy.

13- IT Infrastructure (ITI): ITI should be of high degree of organizational fit with the
Bl hardware and software, and be flexible to adapt the emerging and ever-changing
business requirements.

General Information

Name:

Organization:

Job Title:

...............................................

Jawwal:

...............................................

E-Mail:

...............................................

Put the sign (X) in the suitable selection:

1- Place of work

[3 Public Sector [j Private Sector [j Academic Sector
D Non-Governmental Organizations NGO‘s D Other, Specify .........

2- Experience

[j 1 -3 years D 3-7 years D More than 7 years

3- Education

D Bachelor (B.Sc.) D Master (M.Sc.) D Doctorate (Ph.D.)

4- Domain of Work

D IT D Management D IT & Management
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Business Intelligence Critical Success Factors importance table

Domain

CSFs

Very
important

()

Important

(4)

Moderately
important

(©)

Little
important

O]

Not
important

Q)

Organization

1- Vision & Planning

2- Top Management Support

3- Resource Allocation

4- Continuous Improvement

Culture

5- User IT Culture

6- Collaboration Culture

Process

7- Team Skills

8- Presence Of Champion

9- Project Management &
Methodology

10- User Involvement

11- Change Management

Technology

12- Source-Data quality

13- IT Infrastructure

Other important factors suggested by your opinion:

Domain Factor Name

Kindly accept our greetings, Thank you

Information policies &privacy, External Consultant

166

Signature: ......ccooeviinennnn.




The Islamic University - Gaza
Deanship of Graduate Studies
Faculty of Commerce
Business Administration
Department

Appendix B: Business Intelligence Critical Success Factors

Pairwise Comparison Questionnaire
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Business Intelligence Critical Success Factors Pairwise Comparison
Questionnaire

Dear Sir/Madam;

The aim of this questionnaire is to make the pairwise comparisons of the
critical factors, which were identified in the questionnaire (1) and their importance in
the process of prioritizing Critical Success Factors that affect the Business Intelligence
in Gaza using The (AHP). The questionnaire includes two types of pairwise
comparison:

First: Main domain pairwise comparison and their importance in prioritizing CSFs for
Bl in Gaza.
Second: CSFs pairwise comparison.

In order to achieve this aim, it is highly appreciated if you kindly fill the
questionnaire by giving your own opinions of the comparison of the main domain
together, and then to the CSFs under each main domain, the accuracy of the results
depends dramatically on these valuable data.

This research will help managers to measure the level of their organizational
readiness for adopting Business Intelligence system then focus on their weaknesses
and critical issues to ensure a successful implementation and achieving the excepted
benefits. All of the data collected will be guaranteed confidentially and used ONLY
for a scientific purpose that the researcher needs for his MBA degree thesis. Thanks in
advance for your contribution to an enhancement of scientific research process in the

Gaza Strip.

Supervisor Researcher
Dr. Khalid A. Dahleez Bader A. Bader
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Filling instructions:
The numbers from (1 — 9) are used for showing the preference or the importance in the
comparison as shown in the following table:

Number Description
1 The criterion (x) is of the Same Importance of criterion (y)
3 The criterion (x) is Moderate Importance than criterion (y)
5 The criterion (x) is Strong or Essential Importance than criterion (y)
7 The criterion (x) is Very Strong Importance than criterion (y)
9 The criterion (x) is Extreme Importance than criterion (y)

2,4,6,8 Intermediate values between the two adjacent judgments

Reciprocals | If activity the (x,y) comparison has one of the above numbers assigned to It,
then (y,x) comparison has the reciprocal value

Illustrative example:

Domain Organization Process Technology
Organization 1 3
Process 1/5
Technology

1: means that the importance of ""Organization™ factors is the same as the importance
of "Process'* factors.

3: means that the importance of ""Organization™ factors is Moderate Importance
than ""Technology" factors

1/5: means that the importance of "Technology" is Essential Importance than
"Process’ factors

Note: Shaded cells are filled automatically by the reciprocals of its diagonal
counterparts.
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EXpert Name: ......ccovvviiiiiii e, .

Domains Pairwise Comparison

Domain

Organization

Process

Technology

Organization

Process

Technology

CSFs Pairwise Comparison

1- Organization factors:

Vision &
Planning

CSFs

Top
Management
Support

Resource
Allocation

Continuous
Improvement
Culture

User IT &
Analytical
Culture

Collaboration IT
Culture

Governance

Vision, &
Planning

Top
Management
Support

Resource
Allocation

Continuous
Improvement
Culture

User IT &
Analytical
Culture

Collaboration
Culture

1T
Governance

2- Process Factors:

CSFs

Appropriate
Team Skills

Presence Of
Champion

Project Management
& Methodology

User
Involvement

Change
Management

Appropriate Team
Skills

Presence Of
Champion

Project Management
& Methodology

User Involvement

Change Management
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3- Technology Factors:

CSFs Available Data Quality IT Infrastructure

Available Data Quality

IT Infrastructure

From Your Opinion, write a suitable guidance points to measure the following factors

CSFs Guidance Points

Vision & Planning

Top Management
support

Resource
Allocation

Continuous
Improvement
Culture

User IT &
Analytical Culture

Cross-Organization
Collaboration
Culture

IT Governance
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Appropriate Team
Skills

Presence of
Champion

Project
Management &
Methodology

User Involvement

Change
Management

Available Data
Quality

IT Infrastructure

Date: ..........

Kindly accept our greetings, Thank you
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Appendix C: Experts background and information

Domain of
Name Organization Job Title Sector Experience Education work
Issam Al Zinaty ;J;L\;ecr;ty College Of Applied Software Developer Private | more than 7 years Master IT
Osama Younis General Personnel Council General Director Public | more than 7 years | Bachelor IT &
Management
Mazin EI- Khatib Ministry Of High Education General Director Public more than 7 years Master IT &
Management
Mohamad Elnadeem Ministry Telecom. & Information System Department Manager Public | more than 7 years | Bachelor IT &
Technology Management
Moham_med El- Ministry Telecom. & Information Projects & Development Manager Public 3-7 years Bachelor IT &
Matrabie Technology Management
Ismael Hamada Ministry Telecom. & Information General Director Public | more than 7 years Master IT &
Technology Management
Mohammed A. Collage OF Science Of Assistant Professor Academic | more than 7 years | Doctorate IT &
Ghazal Technology Management
Hani Qusa Un_lversny College Of Applied Vice Rector For External Relations | Academic | more than 7 years | Doctorate IT &
Sciences Management
Alaa Sager Free Lancer Product Manager Private | more than 7 years | Bachelor IT &
Management
Mohammed Nasman | Ministry Of Transport General Manager Public | more than 7 years Master IT &
Management
Akram Radwan Un_lver5|ty College OF Applied Head Of Admission & Registration Private | more than 7 years | Doctorate IT &
Sciences Management
Rebhi Soliman Islamic University Of Gaza Dean Of Information Technology Academic | more than 7 years | Doctorate IT &
Baraka Faculty Management
Mohamed D. University College Of Applied Assistant Vice Rector For Private | more than 7 vears Master IT&
Almadhoun Sciences Administrative Affairs y Management
Emad O. Kehail Islamic University Of Gaza Manager Of IS Department Private | more than 7 years Master IT &
Management
Alaa El-Halus Islamic University Of Gaza Professor Academic | more than 7 years | Doctorate IT
Alaa Eddin University Of Palestine Senior Lecturer Academic | more than 7 years | Doctorate IT
Almabhouh
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Appendix D: Assess Readiness Toward Business Intelligence

Implementation (Measure Critical Success Factors)

Questionnaire
Dear Employee,

The objective of this survey is to measure the readiness of your organization
toward business intelligence implementation by measuring the level of existence of
critical success factors, which affect the success of business intelligence
implementation. More specifically, this study focuses on identifying the potential
enhancements in your organization by identifying strengthens and weaknesses toward
implementing business intelligence leading to draw a road map for success

implementation at Gaza strip environment .

Bl is a collection of integration tools for gathering, storing and analyzing internal
or external data then manage the resulting knowledge to present complex and useful
information to decision makers. Briefly, the objective of Bl is to utilize the available

data to support the decision-making process.

This research is a mandatory requirement in the Master of Business
Administration (MBA) program and is conducted by the researcher to fulfill the
requirement of MBA degree.

The researcher is seeking your kind voluntary participation in this survey by
carefully reading and accurately and objectively answering questions in the different
paragraphs of this questionnaire. Your participation is essential for the successful
completion of this study, which aims to shed light on the role played by Business
Intelligence Systems to improve decision-making process by analyze the available
internal and external data available providing a comprehensive view of your

organization environment.

Be assured that all answers you provide are kept in the strictest confidentiality

and will only be used for researching purposes.
MS. Bader Bader

Thank you for your sincere cooperation.
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Section 1: Will capture required demographic measures

1- Age

D Less than 30 years D More than 30 to 40 years
D More than 40 to 50 years D More than 50 years

2- Gender

[j Male [j Female

3- Experience in your organization

[j Less than 5 years

[3 More than 10 to 15 years

More than 5 to 10 years

More than 15 years

UJ
U

4- Job Title
[3 Undersecretary [j Assistant Undersecretary
[3 Director General and Their Assistant [j Director

D Section manager D IT Staff

5- Domain Of Work

[j Information Technology D Management Domain

[3 Finance Domain D Others, ----e--mmmeeee-

6- 1T background:

[j Excellent D Very Good
D Good D Poor
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Section 2: Vision & Planning

to your organization vision and planning process? Please put v' to indicate the

appropriate number based on the scale: 1-strongly disagree, 7-strongly agree

To what extent do you agree or disagree with the following paragraphs in relation

Vision & Planning

# Item

1 | Your organization has a clear, actionable strategy
for our business.

2 Your organization uses an effective managerial
tools and business processes that lead to
achieving its strategic goals efficiently.

3 | Your organization measures strategically relevant
performance factors.

4 | Your leaders and managers are IT savvy.

S | Your IT leaders and managers are business-savvy.

6 | Your organization derives its IT strategies from
Business Strategies.

7 | Your organization's Information systems strongly
support the strategic goals of the organization.

8 Information from all functional areas is collected
during constructing your organization strategic IT
plans.

9 | Your organization always identifies a clear vision
and mission of any new IS system.

10 Your organization always defines clear
performance expectations for adopting any new
IS system.

11 | Your organization always determines how much
time it will take to implement any new IS system.

12 Your organization always identifies all resources

needed during any new IS system

implementation.
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Section 3: Top Management Support

To what extent do you agree or disagree with the following paragraphs in relation
to your organization's top management support for Bl adoption? Please put v' to
indicate the appropriate number based on the scale: 1-strongly disagree, 7-strongly

agree

Top Management Support

# Item 112|3|4,5|6|7

1 Your organization's top management is
committed to supporting Information Systems
because it's key to competitiveness, growth, and
operational excellence.

2 Your organization's top management willing to
help surmount rather than create obstacles for Bl
system.

3 | Your organization's top management will actively
encourage users to use BI.

4 Your organization's top management believe that
organization required data analytics and advanced
reports to support decision-making.

5 Your organization's top management considered
Bl as a strategic tool to achieve goals of the
organization.

6 | Your organization's top management is aware of
the benefits of BI.

7 Your organization's top management generally
has realistic and achievable expectations of the Bl
system.

8 Your organization's top management believe that
adoption of BI will lead to significant
improvement in managerial decisions and
organization performance.

9 Your organization's top management willingly
assign time and resources to the Bl system as it's
needed.

Section 4: Resource Allocation

To what extent do you agree or disagree with the following paragraphs in relation
to your organization ability to allocation adequate resources for Bl adoption? Please
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put v* to indicate the appropriate number based on the scale: 1-strongly disagree, 7—

strongly agree.

Resource Allocation

# Item 112 (3]4]5|6|7

1 | Your organization has the equipment needed to
implement the BI system.

2 | Your organization has an enough team members
to get the work done for the Bl system.

3 | Your organization able to allocate adequately
fund for the BI system.

4 | Your organization has the technological resources
to adopt the BI system.

5 | Your organization has the time needed to
implement and complete the Bl system.

6 | Your organization able to solve problems of
resource requirement with regard to the Bl
system.

Section 5: Continuous Improvement Culture

To what extent do you agree or disagree with the following paragraphs in relation
to the availability Continuous Improvement Culture in your organization? Please put
v' to indicate the appropriate number based on the scale: 1-strongly disagree, 7—

strongly agree.

Continuous Improvement Culture

# ltem 112 (3[4|5|6]|7

1 | Your leaders are always looking to improve your
organization's core business processes.

2 Your leaders are adept at driving changes to your
organization's core business processes to improve
performance.

3 | Your organization is conducting an organizational
assessment (performance, costs, and ways the
quality of work) regularly in order to improve
performance.
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Continuous Improvement Culture

# Item 112|3|4,5|6|7

4 Your organization frequently analyze feedback to
inform and make rapid changes that foster
adoption of best practice.

5 | Your leaders understand that the best practices
mature and are replaced over time.

6 Your organization apply data-driven
improvement techniques such as Six Sigma,
and/or TQM.

7 | Your organization has a training and /or
educational programs to update employees skills.

Section 6: IT Governance

To what extent do you agree or disagree with the following paragraphs in relation
to IT governance process in your organization? Please put v” to indicate the appropriate

number based on the scale: 1-strongly disagree, 7-strongly agree.

IT Governance

# ltem 112 (3[4|5|6]|7

1 The makers of IT strategies and policies, in your
organization, understands the business and IT
objectives.

2 IT strategies and policies are enacted in a flexible
manner to suit the changes occurring in the
enterprise work environment.

3 Members from all major areas of your
organization are involved in the development of
IT strategies and policies.

4 | IT strategies and policies are clearly written so
that user can understand them.

5 IT strategies and policies provide user with
extensive guidance regard how to manage IT
projects.

6 IT strategies and policies define objectives and
expectations of the use of Information systems in
your organization, such as accountability and
responsibility.
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IT Governance

# Item 112|3|4,5|6|7

7 | IT strategies and policies are accessible by all
users impacted by IT projects.

8 Feedback related to the organization's IT
strategies and policies are communicated to the
makers of IT strategies.

9 | Your organization has an IT projects evaluation ,
metrics and performance measurement.

10 Your organization already has rules for data
governance, like data retention policies, and
privacy.

11 | Your organization's IT rules can guide the new
data-driven solutions as big data, analytics, and
Bl.

Section 6: Appropriate Team Skills

To what extent do you agree or disagree with the following paragraphs in relation
to availability of the needed skills for BI adoption in the development team in your
organization? Please put v to indicate the appropriate number based on the scale: 1

strongly disagree, 7—strongly agree.

Appropriate Team Skills

# ltem 112 (3[4|5|6]|7

1 | Your organization's development team has strong
data analysis skills.

o | Your organization's development team has strong
skills in query and reporting.

3 | Your organization's development team has strong
systems integration skills.

4 Your organization's development team are up-to-
date with recent advances in IT technologies
including data analytics, web programming, and
open source platforms.

5 Your organization's development team able to
solve the technical problems arose during the Bl
implementation.
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Appropriate Team Skills

# Item 112|3|4,5|6|7

6 Your organization's development team has the
expertise prior experience in large IT projects like
ERP,DW, and BI.

7 Your organization's development team includes
cross-functional business members beside
technical members.

g | Your organization's development team knows
how to work with business users to design what
they see via Bl applications.

9 If Your organization miss needed skills, your
organization obtained it either through hiring new
employees or by utilizing consultants.

Section 6: Available Data Quality

To what extent do you agree or disagree with the following paragraphs in relation
to quality of the available data in your organization? Please put v* to indicate the

appropriate number based on the scale: 1-strongly disagree, 7-strongly agree.

Available Data Quality

# Item 112|3|4,5|6|7

1 | Your organization has an accurate data.

o | Data available in your organization is up-to-date
and regularly updated.

3 | Data available in your organization is highly
available and easily accessible.

4 | Data available in your organization is clear and
easy to understand.

5 | Data available in your organization is valid and
reliable.

6 | Dataavailable in your organization is Strongly
relevant to your work.

7 | Data available in your organization provide a
comprehensive view of your work.
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Available Data Quality

# Item

8 Data available from different sources in your
organization is consistency and seamlessly
integrated.

9 | Most of your organization data is stored in the
central integrated database.

10 | Your organization has already huge data that can

be analyzed to support decisions.

End of Questionnaire
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Appendix E: Assess Readiness Toward Business Intelligence
Implementation (Measure Critical Success Factors) —Arabic Version
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Appendix F: Questionnaire Evaluation (List of Referees)

Name

Title

Dr

. Hatem A. Elaydi

Associate Professor, Faculty of Engineering, Islamic University
of Gaza.

Dr

. Mansour M. Alayoubi

Assistant Professor, Business Administration, Palestine
Technical College - Deir balah -Gaza.

Dr

. Nabeel A. Allouh

Human Development Consultant, General Personnel Council —
Gaza

Assistant Professor, Faculty of Economics and Administrative

Dr. Wael Thabet Sciences, Al-Azhar University
. Assistant Professor, Faculty of Economics and Administrative
Dr. Ramez Bdair . S
Sciences, Al-Azhar University
Dr. Hisham Madi Assistant Professor, Faculty of Engineering, Islamic University
of Gaza.
Dr. Khalil Madi Fac_ulty _of Economics and Administrative Sciences, Al-Azhar
University
Dr. Akram Sammour Assistant Professor, Faculty of Engineering, Islamic University

of Gaza.

Dr

. Mohammad Ghazal

Assistant Professor, Head of Scientific Research, University
College of Science and Technology
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