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ABSTRACT

Enterprise resource planning has been an essential feature in medium to large scale
manufacturing organizations in modern era. The world is looking for automated information
solutions which involve ERP systems for better effective performance. This includes
upgrading or changing the systems with new technologies, aligning systems with business
requirements, customized ERP solutions, managerial interest in ERP adaptations or upgrades
etc. Only not within organizations only, going in upstream and downstream supply chains
having collaborative ERP packages will also give tremendous benefits for its users. As ERP
benefits and effective usage becoming a priority for most of the organizations across the world,
when it comes to Sri Lanka it is quite unfortunate to see that most of the organizations are still
struggling over accurate usage of ERP which leads to negative impact in terms of profit
generation and cost reductions.

The main objective of this research is to find out factors affecting efficient usage of ERP and
current maturity level of ERP in manufacturing organizations of Sri Lanka. The population of
this research is manufacturing organizations of Sri Lanka those in which ERP systems have
been already implemented. Data was collected using a sample identified from LMD —a leading
business magazine in Sri Lanka where firms were approached through an online questionnaire
and several prior interviews with industry experts. Five point Likert scale and exploratory
factor analysis followed with multiple regression modeling were used to gather and analyze
data in ERP usage Model. A simple ranking method was used to identify the maturity model
of ERP systems in leading manufacturing organizations in Sri Lanka.

The research concludes with a statistically proven result that Business Process fit along with
knowledge and training on ERP, Analytical capability of ERP for better decision making,
Collaborative ERP, Technical Resources and Data flow of the ERP as key factors in
determining ERP usage of manufacturing organizations. And majority of these organizations
in Sri Lanka fall to stage two in maturity model where organizations are still in exploring stage
after the implemented ERP systems.

Keywords — ERP Systems, Information Systems, Maturity, ERP usage, Factor analysis



ACKNOWLEDGEMENT

It is with great pleasure that | take this opportunity to express my heartiest gratitude to
all the well-wishers who helped me in formulating this research a success.

First of all I would like to forward my extreme gratitude to my supervisor,
Ms.Harishani Liyanage, Lecturer, Department of Transport and logistics Management,
Faculty of Engineering, University of Moratuwa with utmost gratefulness. Her
guidance and attention strengthened me and gave full potential to overcome all the
barriers that came across while completing this study.

I would also like to pay my gratitude Unilever Sri Lanka Limited for providing me
with the initial data required to make this research a success.

Further, | wish to express my appreciation to my research coordinator Eng. Nishal
Samarasekera, Senior lecturer, Department of Transport and Logistics Management
for providing assistance and showing keenness to me to carry out the project
successfully.

| acknowledge with thanks to all the lecturers, assistant lecturers and all the staff
members in the Department of Transport and Logistics Management who helped me
in numerous ways.

Last but not least, | present my appreciation to my parents and my beloved who were
behind me, encouraging and directing me towards the success of my research.



TABLE OF CONTENT

DECLARATION OF ORIGINALITY ottt i
COPY RIGHT STATEMENT ...ttt ii
STATEMENT OF THE SUPERVISOR........cootiiiii ittt iii

ABSTRACT ettt b et bt bttt et nbe e nbe e nae e e e iv

ACKNOWLEDGEMENT ...ttt bbbt et st sbee b v

TABLE OF CONTENT ..ottt sttt st s Vi

LIST OF FIGURES ... .ottt ettt st et nnees viii

LIST OF TABLES ...ttt ettt st sb e nbe et iX

LIST OF APPENDICES ... .ottt bbb sbe e X

1. INTRODUCTION ...ttt sre e b e s 1
1.1, ODJective OF the STUY ......ccooiiiiiiiicee s 1
1.2.  Significance of the reSearch ... 3
1.3, SCOpPE OF the rESEAICH .....cveiiiiice s 3

2. LITERATURE REVIEW .....ooiiiiiii ittt 5
2.1, INtroduction 10 the STUAY .........coiiiiieieieeee e 5
A = o d e U L Vo R OPSTR 7
2.3, ERP MALUMLY ..o 11
2.4, ERP VENUOIS. ...ttt 13

2.4.1. ERP Vendors in the Manufacturing Industry in the Global Context .............. 13

3. RESEARCH METHODOLOGY ....coiiiiiiiiiiiieesieesiee sttt sttt sree e 15
3.1.  Introduction to research methodology ........cccccovveiiiiiii e 15
3.2, RESEArCN MOGEI ... s 16
321, SAMPIE DESIGN ...t 17
3.2.2. Data COHBCTION ...t 17
3.3, Data Analysis MEthOGS.........ccoiiiiiiiiiee e 20
3.3.1. Hypotheses DeVEIOPMENT ..........coviiiiiiieie e 21

4, RESEARCH FINDINGS ......cooiiiiiiiiiiit ittt sttt et 23
Ot I B T L BT (1< 1o TSR URTSSR 23

411, Sample DemOgraphiCs ........cocuieiirieiieiiisii s 24
4.2, DeSCriPtive ANAIYSIS ....c.eiiiiieiieee ettt 27
421, TechniCal RESOUICES .......cccoiiiiiirieieieieeie ettt 27

Vi



4.2.2. BUSINESS PrOCESS Fil. ... eveeeeiieeeieeee ettt ettt e e e e ee ettt e e e s e s e aeeeeeeeneannnes 28

4.2.3. Knowledge, training On ERP .........c.cocv i 29

4.2.4.  Analytical capability of ERP for better decision making ...........c.ccoceovevviinnnne 29

4.2.5.  Collaborative ERP ..........ccccooiiiiiiiiiieiicces s 30

4.2.6. MatUrity MOGEL ........ccoeiiiiiiieie e 31
4.3, Reliability IMBASUIES .......ccoiiiriiiieeee et 33

4.3.1. Cronbach’s alpha Test......cccviiiiiiiiiieiie e 33
4.4.  Exploratory Factor ANAIYSIS ........cccoveiiiiiiiiiiie e 33
4.5, Regression ANAIYSIS......c.ccoiieiiiiiie i 37
4.6.  MatUrity MOal .........ocoiiiiiiiiieee e 38

DISCUSSION ...ttt st be et e e beesbnesnneenreeneen 40
5 1. SUMMArY Of FINAINGS......coiiiiiiiieieiceee s 41

CONCLUSIONS AND RECOMMENDATIONS ...ttt 43
6.1, INEFOTUCTION. ..ottt 43
6.2, CONCIUSIONS. ...ttt 44
6.2.1. Business Process fit and Effective training, knowledge integrations to ERP.....45
6.2.2.  Analytical capability of ERP for better decision making .........cc.cccocveeverivrvennnn. 45
6.2.3.  Collaborative ERP ........coiiiiiiiecee s 46
6.2.4.  TechnologiCal RESOUICTES ..........coviiiieiiiiisiisie st 46
6.25.  Data FIOW iN ERP .....cooiiiiiiicieee s 47
6.2.6.  ERP Maturity MOGel..........cocoiiiiiiiiit s 47
6.3.  RECOMMENUALIONS. .....cuiuiitiiiiiieie et 47
6.4.  Limitations of the STUAY ........cccoviiiiiii e e 48
6.5.  Suggestions and recommendations for future research..........c.cccecveveviveieinsenernenn 48
6.6. LISt OF FEFEIENCES ..o s 49
T APPENDIX .. e 51
7.1, AppendixX 1] — Data SCrEENING .....ccvereieeriesteeie st eteee et sie et see e e e 51
7.2.  Appendix 1 — QUESTIONNAITE.........cciieieiiiiise s 53

vii



LIST OF FIGURES

Figure 2.1: ERP Vendor distribution in manufacturing organizations in global context....... 14

Figure 2.2: ERP Vendor distribution in manufacturing organizations in Sri Lankan context 14

Figure 3.1: Hypotheses developed to test the conceptual model ...........cccoeveveiinininenenne 23
Figure 4.1: ERP type diStriDULION .....c.ocveeiiieeieeeeeceee et 24
FIQUIE 4.2: INAUSTIIY TYPB...vieieiecteeiecte ettt ettt ettt e et re e et s estesbe et e sreesaenbesrnenes 24
Figure 4.3: ERP modifying reqUIreMENT........cc.ccvririririnieierieieeeieeeste st 25
Figure 4.4: ERP USEr eXPErIENCE IN YEAIS ....vecveirieerereiteeresteereetesreeaesresesessesreessesteesaessesenenns 26
Figure 4.5: ERP user satisSfaction 18VEl ..........ccoovriiirininieeeeseeeee e 27

Figure 4.6: Different mean values observed for each of the observed variables in the category
TECNNICAI FESOUICES. . .vieiieiietiete ettt ettt b et se s see b e 27

Figure 4.7: Different mean values observed for each of the observed variables in the category
BUSINESS PrOCESS Fil.....eeuieeieiieiisiesiesieeee ettt st sttt sbe b e 28

Figure 4.8: Different mean values observed for each of the observed variables in the category
Knowledge, training ON ERP ..........ooiiiiiceeeeeee ettt st 29

Figure 4.9: : Different mean values observed for each of the observed variables in the
category Analytical capability of ERP for better decision making...........ccccoeeveveieeceniennnnns 30

Figure 4.10: Different mean values observed for each of the observed variables in the
category COabOrative ERP ........c.ooviiiiiicicceee ettt sttt ens 31

Figure 4.11: : Different mean values observed for each of the observed variables in maturity

model’s 0bSEIVEd VArIabIEs.......cieciiiiiieiiieciie et e sre e s e sae e ste e esree e sbeeenes 32
Figure 4.12: ERP Maturity Scores of Research Sample .........cccccvveevieveeceneseene e 39
Figure 5.1: Final model developed from the ERP usage data...........cccecveevevereeceneeeesieeene 42
Figure 5.1.2: Final model developed from the ERP usage data..........ccceccevvveevenenienneenne, 43

viii


file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311828
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311829
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311830
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311831
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311832
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311833
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311834
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311835
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311836
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311836
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311837
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311837
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311838
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311838
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311839
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311839
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311840
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311840
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311841
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311841
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311842
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311843
file:///C:/Users/user/Desktop/UOMNew/Research/Thesis%20H.%20T.%20S.%20P.%20Jayasinghe%20179211J.docx%23_Toc12311844

LIST OF TABLES

Table 3.1: Indicator variables in the questionnaire for each latent variable for ERP usage . 18

Table 3.2: Indicator variables in the questionnaire for each latent variable for ERP maturity

............................................................................................................................................... 19
Table 4.1: Observed results of technological reSOUICES..........cceverirererenerieeeeeeene 27
Table 4.2: Observed results of Business Process Fit .........cccoccuveineinenncincnnciscecenes 28
Table 4.3: Observed results of Knowledge, training 0N ERP .........ccccoveveviiieceieciece e, 29
Table 4.4: Observed results of Analytical capability of ERP for better decision making ..... 29
Table 4.5: Observed results of Collaborative ERP ............ccoeoireineiineincnescseeeeene 30
Table 4.6: Observed results of Maturity MOdel............ccevieiecinieeeeeeeeee e 31
Table 4.7:Result of Cronbach’s alpha for ERP usage Table 4.8: Result of Cronbach’s

alpha fOr ERP MALUIILY ....cveiveeiiieceeiecteet ettt ettt ettt st a et e e esbesbeeanesteennens 33
Table 4.9: Results of the KMO and Bartlett's TeSt........cccevverieirenineneneeeeeeeee e 33
Table 4.10: Results of the cCOMMUNAIITIES.........cccovevieirieirieiccree e 34
Table 4.11: Pattern Matrix extracted by the Exploratory Factor Analysis ..........cccceeeevveeneee 34
Table 4.12: Factor Correlation Matrix extracted by Exploratory Factor Analysis ................ 36
Table 4.13: Cronbach's Alpha test results for each of the latent variables ..........c..cccuennee. 36
Table 4.14: Modal summary table of factors with ERP USAQE........ccccceeeevieieecieieciee e 37
Table 4.15: Anova table of Multiple Regression model on ERP Usage..........cccecvvveeverennnnne 37
Table 4.16: Results of coefficients in €ach factor............ccceoveeririnininicceeee 37
Table 4.17: : Results of the Hypothesis TeSt ........cooeiiieeeeeeee e 38
Table 4.18: ERP Maturity Scores for research Sample .........c.cceveeeeevieeevienesceseseeeseeeens 39
Table 5.1: Extracted factors from the Exploratory Factor Analysis ..........cccceeeevereenenenenne 41



LIST OF APPENDICES
Page

Appendix |  Data Screening 51

Appendix Il Questionnaire 53-61



