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Abstract 

 

Sri Lankan apparel industry is country’s main contributor to its export-led manufacturing 

industry while serving as an outsourcing firm to major international apparel brands all over 
the globe. Apparel industry earns its profits by properly allocating resources they spent on the 

apparel supply chain to provide their customers with quality products at the right time with the 

lowest cost possible. Thus, it is very important for the industry to have an accurate demand 
information flow at the right time to plan and allocate their recourses within their supply chain 

to earn profit. Therefore, the study has been carried out to develop a methodology to optimize 

the information flow with respect to the “time variable” to enhance the apparel demand 

planning. Required information has been collected through a pilot survey with industry experts 
and a secondary survey with 100 participants from the managerial level employees in the 

apparel information flow operations. Descriptive analysis, hypothesis testing, analytical 

hierarchy process analysis and critical path method are used to conduct the relevant inferences. 
Study results indicated that in order to increase the  performance of the information flow to 

enhance demand planning, highest priority is given to the time spent on the information flow 

operations, second is the accuracy of the information, third and fourth are cost of the operation 
and reliability of the information respectively. Information flow of the selected case study is 

modelled using ISAP analysis and critical path method and it is analyzed using the free float 

and total float techniques where the developed methodology can act as a guideline to the 

apparel industry to enhance it demand planning process. Also, a conceptual methodology is 
developed using the cost slope concept to optimally use time and cost spent on the operation 

to find an optimal balance between the two resources 

  
Key words: Supply Chain, Network Analysis, Apparel Industry, AHP Analysis, Critical Path 

Method 

 

 

 

 

 
 

 

 

 

 

 

 



vi 

 

Table of Contents  

 

Declaration, copyright statement and the statement of the supervisor ...................... iii 

Acknowledgements ................................................................................................. iv 

Abstract ................................................................................................................... v 

Table of Contents .................................................................................................... vi 

List of Figures ......................................................................................................... xi 

List of Tables ......................................................................................................... xii 

List of Abbreviations ............................................................................................ xiii 

List of Appendices ................................................................................................ xiv 

1. INTRODUCTION ..........................................................................................15 

1.1. Apparel Industry ..........................................................................................15 

1.2. Sri Lankan Apparel Industry.........................................................................16 

1.3. Importance of Optimizing Information Flow in Sri Lankan Apparel Supply 

Chains 18 

1.3.1. Supply Chain Management in Apparel Industry .....................................18 

1.3.2. Role of Information Flow in the Apparel Supply Chain .........................19 

1.3.3. Measuring the Performance of the Information Flow with Respect to 

Demand Planning ............................................................................................20 

1.3.4. Impact of Optimized Information Flow on the Demand Planning ...........20 

1.4. Research Gap ...............................................................................................21 

1.5. Research Problem.........................................................................................22 

1.6. Research Objectives .....................................................................................23 

1.7. Significance of the Study ..............................................................................24 

1.8. Limitations of the Study ...............................................................................25 

1.9. Outline of the Study .....................................................................................25 



vii 

 

2. LITERATURE REVIEW ................................................................................26 

2.1. Characteristics of the Apparel Industry .........................................................26 

2.1.1. Overview of Apparel Manufacturing Operations ....................................30 

2.2. Sri Lankan Apparel industry .........................................................................30 

2.2.1. Operations Within an Apparel Manufacturing Organization ...................32 

2.2.2. Functions of the Different Departments in Apparel Industry ..................33 

2.3. Improving the Performance of Sri Lankan Apparel Supply Chain .................34 

2.4. Importance of Information Flow in Apparel Supply Chains ..........................37 

2.5. Information Flow Optimization Strategies in Sri Lankan Apparel Supply Chains

 ...........................................................................................................................38 

2.6. Demand Planning Process and Sri Lankan Apparel Supply Chains ...............39 

2.6.1. Demand planning in Sri Lankan Apparel Industry .................................39 

2.6.2. Demand Planning ..................................................................................40 

2.7. Measuring the Performance of the Demand Planning Information Network ..42 

2.8. Statistical Approaches to Optimize the Information Flow in Demand Planning

 ...........................................................................................................................44 

3. METHODOLOGY ..........................................................................................47 

3.1. Introduction ..................................................................................................47 

3.2. Research Design ...........................................................................................47 

3.2.1. Population and Sample Design for the Study .........................................49 

3.2.2. Determining the Sample Size .................................................................50 

3.2.3. Developing the Questionnaire ................................................................51 

3.3. Data Analysis Methods.................................................................................51 

3.3.1. Descriptive Data Analysis......................................................................51 

3.3.2. Hypothesis Testing ................................................................................52 

3.3.3. Analytical Hierarchy Process (AHP) ......................................................52 



viii 

 

3.3.4. IASP Analysis .......................................................................................57 

3.3.5. Critical Path Method (CPM) Analysis ....................................................57 

3.3.6. PERT Analysis ......................................................................................62 

3.3.7. Case Study Approach ............................................................................63 

4. DATA ANALYSIS AND DISCUSSION ........................................................64 

4.1. Introduction ..................................................................................................64 

4.2. Data Collection ............................................................................................64 

4.3. Descriptive Analysis.....................................................................................65 

4.3.1. Characteristics of the Employees Who Are Involved with Demand 

Planning Information Network ........................................................................65 

4.3.2. Time Spent on The Demand Planning Information Flow by Each Team 67 

4.3.3. Time Spent on Demand Planning Information Flow Related Activities ..68 

4.3.4. Information Communication Technological Tools Used by the Industry 69 

4.3.5. Important Performance Evaluating Factors ............................................70 

4.3.6. Major Issues Faced by The Organizations with Respect to the Demand 

Planning Information Flow ..............................................................................71 

4.3.7. Qualities Expected from The Stakeholders to Improve the Efficiency of the 

Demand Planning Information Flow ................................................................72 

4.4. Hypothesis Testing .......................................................................................73 

4.4.1. Relationship Between Performance Measuring Criteria and the Respective 

Department/Team of the Apparel Organization ...............................................73 

4.4.2. Can Effective Information Flow Make an Impact on the Demand Planning 

Process? ..........................................................................................................74 

4.5. AHP Analysis...............................................................................................75 

4.5.1. Building the Structure of The Hierarchy ................................................75 

4.5.2. Developing the Pairwise Comparison Matrices ......................................77 

4.5.3. Deriving the Criteria Weights ................................................................78 



ix 

 

4.5.4. Estimating Consistency Ratio (CR)........................................................81 

4.5.5. Calculating Weightages for The Sub Criteria .........................................82 

4.6. IASP Analysis ..............................................................................................83 

4.7. Case Study Analysis and Critical Path Method .............................................84 

4.7.1. Modeling the Information Network........................................................84 

4.7.2. Identifying the Specific Activities and Milestones of the Project/Process

........................................................................................................................86 

4.7.3. Determining the Proper Sequence of the Activities ................................90 

4.7.4. Constructing the Network Diagram........................................................91 

4.7.5. Determining the Critical Path.................................................................93 

4.8. Critical Path and Information Flow Duration ................................................96 

4.8.1. Total Float and Free Float Calculations ..................................................96 

4.9. Conceptual Framework to Approach the Trade-Off Between Project Duration 

and Cost ..............................................................................................................98 

4.9.1. Estimating the Cost of The Network ......................................................99 

4.9.2. Crashed Cost .........................................................................................99 

5. CONCLUSION ............................................................................................. 102 

5.1. Introduction ................................................................................................ 102 

5.2. Summary of the Findings ........................................................................... 102 

5.2.1. Descriptive Analysis ............................................................................ 102 

5.2.2. Hypothesis Testing .............................................................................. 103 

5.2.3. AHP Analysis ...................................................................................... 103 

5.2.4. Information Flow Modeling and CPM Analysis ................................... 103 

5.2.5. Conceptual Framework to Optimize Time and Cost of the Information 

Flow .............................................................................................................. 104 

5.3. Suggestions for Future Studies ................................................................... 104 



x 

 

REFERENCES ..................................................................................................... 105 

APPENDICES ...................................................................................................... 113 

7.1. Appendix A: Survey Questionnaire ............................................................ 113 

7.2. Appendix B: Chi-square Table Calculations ............................................... 117 

7.3. Appendix C: AHP Weight Calculations ...................................................... 119 

7.4. Appendix D : Consistency Ratio Calculations ............................................ 120 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xi 

 

List of Figures 

 

Figure 1.1 : Apparel Supply Chain…………………………………………………...

 16 

Figure 2.1 : Buyer-driven supply chain…………………………………………….. 27 

Figure 2.2 : The apparel value chain………………………………………………...28 

Figure 2.3 : Export performances of Sri Lankan apparel sector……………………. 31 

Figure 2.4 : Department flow of an apparel manufacturing organization…………...32 

Figure 2.5: Apparel demand information network…………………………………. 41 

Figure 3.1 : Research design……………………………………………………….. 48 

Figure 3.2 : AHP process…………………………………………………………… 53 

Figure 3.3 : Sample AHP hierarchy………………………………………………… 54 

Figure 4.1 : Employment levels and educational level……………………………... 65 

Figure 4.2 : Experience vs Team…………………………………………………… 66 

Figure 4.3 : Time spent on the information network……………………………….. 67 

Figure 4.4 : Time spent on demand planning information flow related activities….. 68 

Figure 4.5 : ICT tools………………………………………………………………. 69 

Figure 4.6 : Important operational factors………………………………………….. 70 

Figure 4.7 : Issues in the demand planning information flow……………………… 71 

Figure 4.8 : Qualities expected from fellow SC members………………………….. 72 

Figure 4.9 : AHP Hierarchical structure……………………………………………. 77 

Figure 4.10 : Deriving the weightages……………………………………………… 79 

Figure 4.11 : Criteria weights………………………………………………………. 80 

Figure 4.12 : Evaluating criteria of the information flow………………………….. 81 

Figure 4.13 : Work Breakdown Structure (WBS)………………………………….. 85 

Figure 4.14 : Network diagram……………………………………………………... 92 

Figure 4.15 : Critical path…………………………………………………………... 95 

Figure 4.16 : Relationship between project cost and time…………………………. 98 

Figure 4.17 : Decision cycle of achieving optimal cost-time tradeoff………………

 101 

 

https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679469
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679470
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679473
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679474
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679475
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679476
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679477
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679485
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679487
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679488
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679489
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679490
https://uniofmora-my.sharepoint.com/personal/uthpaleesh_uom_lk/Documents/2.%20MSc%20in%20BS/Term%2004-MSc%20Research/Final%20Outputs/Thesis_S.H.Uthpalee.docx#_Toc34679491


xii 

 

 

List of Tables 

Table 3.1 : Comparison scale ..................................................................................55 

Table 3.2 : Random index values ............................................................................56 

Table 4.1 : Minitab output for the chi-square test ....................................................73 

Table 4.2 : Hypothesis test result for the proportions ...............................................74 

Table 4.3 : Demand information flow activity categorization ..................................76 

Table 4.4 : Initial pair-wise comparison matrix of criteria .......................................77 

Table 4.5 : The comparison matrix of sub-criteria with respect to criteria C1 ..........78 

Table 4.6 : The comparison matrix of sub-criteria with respect to criteria C2 ..........78 

Table 4.7 : The comparison matrix of sub-criteria with respect to criteria C3 ..........78 

Table 4.8 : The comparison matrix of sub-criteria with respect to criteria C4 ..........78 

Table 4.9 : Sub-criteria weightages and CR values ..................................................82 

Table 4.10 : Task List .............................................................................................87 

Table 4.11 : Information flow stakeholders .............................................................88 

Table 4.12 :Task Duration with predecessors ..........................................................90 

Table 4.13 : Nodes and arcs of the network diagram ...............................................91 

Table 4.14 : ES and LF calculations ........................................................................93 

Table 4.15 : TF and FF calculations for each activity ..............................................94 

Table 4.16 : Critical path activities ..........................................................................96 

Table 4.17 : TF and FF for non-critical activities .....................................................97 

Table 4.18 : Cost slope calculations ...................................................................... 100 

 

 

 

 

 

 

 



xiii 

 

List of Abbreviations 

 

AHP   Analytic Hierarchy Process 

CC    Crashed Cost 

CD    Crash Duration 

CI    Consistency Index 

CPM    Critical Path Method 

CR   Consistency Ratio 

CS    Cost Slope 

DS    Duration saved 

ES   Earliest Occurrence Time 

FF    Free Float 

ICT   Information and Communication Technologies 

LF    Latest Occurrence Time 

ND    Normal Duration 

PERT   Program Evaluation and Review Technique 

RI    Random Index 

RMG   Ready-Made Garment 

SC   Supply Chain 

SCM   Supply Chain Management 

TF    Total Float 

 



xiv 

 

List of Appendices 

 

 

Appendix A:  Survey Questionnaire: Part 01 and Part 02    99 

Appendix B:  Chi-square Table Calculations     103 

Appendix C:  AHP Weight Calculations      105 

Appendix D:  Consistency Ratio Calculations     106 

 

 


