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ABSTRACT 

The concept of supply chain management (SCM) is focuses on providing right 

product at right time at right place at right price. This demands a strong commitment 

to close relationships among trading partners- a movement away from arms-length 

relationships toward long term, partnership-type arrangements in creating highly 

competitive supply chains. It is generally believed that increased collaboration among 

supply chain participants leads enhanced service performance. 

A literature review has been conducted to identify the gaps in SCM research 

especially in the context of Indian Apparel Retail Industry. While analyzing the 

strategies of improving the responsiveness of apparel supply chain through analytic 

network process (ANP) based approach, it was found that Apparel Retail Industry 

(retailer, manufacturer and supplier) should focus more on developing supply chain 

collaboration. This has led to identify the key factors for successful supply chain 

collaboration. Subsequently some hypotheses were framed and a questionnaire was 

developed for a comprehensive empirical survey. Four clusters of Indian apparel retail 

industry namely Bangalore, Chennai, Coimbatore and Tirupur in South India, have 

been covered. The barriers and their interactions were identified and modeled through 

interpretive structural modeling (ISM). A graph theoretic approach (GTA) has been 

proposed to measure the extent of collaboration between apparel retailer and 

manufacturer in an apparel supply chain and an index called supply chain 

collaboration index (SCCI) has been developed. This index is found to be positively 

related with company's performance. 
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The main contributions of this research may be summarized as follows: 

• An analytical framework for analyzing the strategies of improving the 

responsiveness of apparel supply chain. 

• An ISM-based framework to establish the mutual relationship existing among 

important barriers of supply chain collaboration. It can be strategically used by 

the top management in managing supply chain collaboration. 

• An index to quantify the level of supply chain collaboration between apparel 

manufacturer and retailer. 

Keywords: Supply chain collaboration, Empirical study, Interpretive Structural 
Modeling, Responsiveness, Analytic Network Process, Graph theory, 
Apparel industry. 



TABLE OF CONTENTS 

Dedication....................................................................... 
Certificate....................................................................... . 
Acknowledgements ............................................................ . 
Abstract.......................................................................... . 
Tableof Contents ............................................................... 
Listof Figures ................................................................... 
Listof Tables .................................................................... 
List of Abbreviations Used.................................................... 

CHAPTER 1: INTRODUCTION................................................. 

	

1.1 	INTRODUCTION ............................................................ . 

	

1.2 	SUPPLY CHAIN COLLABORATION..................................... 

	

1.3 	NEED FOR SUPPLY CHAIN COLLABORATION ..................... 
1.4 WORLD TEXTILE AND APPAREL PRODUCTION TRENDS...... 

1.5 CURRENT SCENARIO OF APPAREL RETAIL INDUSTRY IN 

INDIA............................................................................ 
1.5.1 	Trends in Apparel Exports and Imports ........................... 
1.5.2 	Composition of Apparel Exports................................... 
1.5.3 	Destinations of Apparel Exports.................................... 
1.5.4 	Status of Apparel Manufacturing in India......................... 

1.6 IMPORTANCE OF TEXTILE INDUSTRY TO INDIAN 
ECONOMY.................................................................... . 

1.7 CHALLENGES TO APPAREL RETAIL INDUSTRY IN INDIA...... 

	

1.8 	SUPPLY CHAIN PROCESS IN APPAREL INDUSTRY............... 

	

1.9 	MOTIVATION FOR THE RESEARCH .................................... 

	

1.10 	SCOPE OF THE PRESENT RESEARCH.................................. 

	

1.11 	OBJECTIVES OF RESEARCH.............................................. 

	

1.12 	RESEARCH METHODOLOGY............................................. 

	

1.13 	RESEARCH OVERVIEW.................................................... 

	

1.14 	ORGANIZATION OF THE THESIS........................................ 

	

1.15 	CHAPTER SUMMARY ...................................................... 

1-28 

1 
1 
2 
4 

5 
9 
11 
12 

13 

15 
16 

18 
19 
19 
22 
22 

23 
26 
28 

ix 



	

CHAPTER 2: LITERATURE REVIEW ............................................. 	29-70 

2.1 	INTRODUCTION ................................................................ 	29 
2.2 LOGISTICS MANAGEMENT AND SUPPLY CHAIN 

	

MANAGEMENT ................................................................. 	3 0 

2.3 LITERATURE CLASSIFICATION SCHEME ............................. 31 
2.3.1 RESPONSIVENESS OF SUPPLY CHAIN ...................... 32 
2.3.2 ................ SCM IN APPAREL INDUSTRY ............. 	..... 34 

2.3.3 AGILE MANUFACTURING IN APPAREL INDUSTRY.... 35 
2.3.4 SUPPLIER SELECTION ........................................... 3 6 
2.3.5 COLLABORATION IN SUPPLY CHAIN ....................... 38 
2.3.6 BENEFITS OF SUPPLY CHAIN COLLABORATION (SCC) 41 

2.3.7 CLASSIFICATION OF COLLABORATION .................. 42 

2.3.8 DETERMINANTS OF SUCCESSFUL SCC ................... 45 
2.3.9 INFORMATION TECHNOLOGY AND SCC .................. 47 

2.3.10 EVALUATIONS OF SUPPLY CHAIN COLLABORATION 50 
2.3.11 THIRD PARTY LOGISTICS (3PL) SERVICE PROVIDERS 53 

2.3.11.1 	Criteria for a Selection of a 3PL Service Provider 55 
2.3.12 SCM IN INDIA ...................................................... 56 

2.3.13 REVIEW ON RESEARCH METHODOLOGIES ................... 58 

2.3.13.1 	Analytic Network Process (ANP)........... 	..... 58 

2.3.13.2 	Questionnaire survey ................................... 59 

2.3.13.3 	Interpretive Structural Modeling (ISM) ............ 66 

2.3.13.4 	Graph Theoretic Approach (GTA) ................... 67 

2.3.13.5 	Case Studies ............................................. 68 

2.4 STRENGTH OF CONTEMPORARY RESEARCH ..................... 69 
2.5 IDENTIFIED GAPS IN LITERATURE .................................... 70 
2.6 CHAPTER SUMMARY ..................................................... 70 

x 



CHAPTER 3: STRATEGY SELECTION FOR SUPPLY 71-94 
CHAIN RESPONSIVENESS 

3.1 INTRODUCTION .............................................................. 71 

3.2 METHODOLOGY ............................................................. 72 
3.2.1 	Strategies for Improving the Responsiveness ..................... 73 
3.2.2 	Conduct survey to identify the most important strategy...... 75 
3.2.3 	Rank all the Strategies Based on Their Mean .................... 76 

3.2.3.1 	Supply chain collaboration .............................. 77 
3.2.3.2 	Information Technology Infrastructure ............... 77 
3.2.3.3 	Adoption of Postponement Technique ................. 78 
3.2.3.4 	Outsourcing ............................................... 79 

3.2.4 	Identify the expected supply chain performance criteria....... 79 
3.2.5 	Build a model to prioritize the strategies with respect to 

performance criteria ................................................. 82 
3.2.6 	Select a case company to apply the model.......... 	..... 84 

3.3 DISCUSSION AND MANAGERIAL IMPLICATIONS ................ 93 
3.4 CHAPTER SUMMARY ...................................................... 94 

CHAPTER 4: EMPIRICAL EVIDENCE OF OBJECTIVES, BARRIERS 
AND ENABLERS OF SUPPLY CHAIN COLLABORATION .................. 95-122 

4.1 INTRODUCTION .............................................................. 95 
SUPPLY CHAIN MANAGEMENT IN APPAREL RETAIL 

4.2 96 
INDUSTRY..................................................................... . 

4.3 FORMULATION OF HYPOTHESES ..................................... 97 
4.3.1. 	Importance of Supply Chain Collaboration ...................... 97 
4.3.2. 	Principal Objectives of Supply Chain Collaboration.......... 98 
4.3.3. 	Barriers for Supply Chain Collaboration ......................... 98 
4.3.4. 	Enablers for Supply Chain Collaboration ........................ 99 

4.4 METHODOLOGY ............................................................ 100 

4.5 DATA ANALYSIS ........................................................... 102 
4.5.1 	Profile of the Respondents ............. 	 ...... ...................... 103 
4.5.2 	Apparel Manufacturers' Relationships with Suppliers......... 104 

4.5.3 	Hypothesis 1: Importance of Supply Chain Collaboration.... 105 
4.5.4 	Hypothesis 2: Principal Objectives in developing SCC...... 106 

xi 



4.5.5 Hypothesis 3: Barriers for Supply Chain Collaboration...... 107 
4.5.6 Hypothesis 4: Enabler of Supply Chain Collaboration......... 114 
4.5.7 IT Tools used for Collaboration ............... 	.... .............. 118 

4.6 MANAGERIAL RECOMMENDATIONS ................................ 119 

4.7 CHAPTER SUMMARY ...................................................... 122 

CHAPTER 5: MODELING THE BARRIERS OF SUPPLY CHAIN 
COLLABORATION ................................................... 123-144 

5.1 INTRODUCTION ................................................................. 123 

5.2 NEED FOR COLLABORATION WITH APPAREL RETAILERS....... 123 
5.3 IDENTIFICATION OF SUPPLY CHAIN COLLABORATION 

BARRIERS AND OUTCOME VARIABLES ................................ 124 

5.3.1 Lack of Trust .......................................................... 126 
5.3.2 Lack of training for new mind set & Skills ....................... 126 
5.3.3 Lack of collaborative & Strategic planning ...................... 127 
5.3.4 Top Management Commitment .................................... 127 
5.3.5 Lack of supply chain vision/understanding ...................... 127 
5.3.6 Disparity in supply chain partner's technological capability 128 
5.3.7 Inadequate Information sharing ..................................... 128 
5.3.8 Unwillingness to Share Risk & Reward ............. 	...... 128 
5.3.9 Inconsistent & Inadequate Performance Measurement 

Systems................................................................. 129 
5.3.10 Lack of Supply Chain Visibility ............... 	....... .............. 129 
5.3.11 Non-aligned Operational Goals .............. 	 ... . 	. 	................. 129 
5.3.12 Inflexible supply Chain ............................................. 129 

5.3.13 ................ Lack of Competitive Advantage ............. 	.... 130 
5.4 METHODOLOGY- INTERPRETIVE STRUCTURAL MODELING 

(ISM) ................................................. ............................... 130 
5.4.1 Structural Self Interaction Matrix (SSIM) ........................ 133 
5.4.2 Reachability Matrix .................................................. 134 

5.4.3 Level Partitions .............................................................. 136 
5.4.4 Formation of ISM-based Model .................................... 138 

5.5 MICMAC ANALYSIS .......................................................... 141 

xii 



5.6 MANAGERIAL IMPLICATIONS ............................................. 142 

5.7 CHAPTER SUMMARY ......................................................... 143 

CHAPTER 6: EVALUATION OF SUPPLY CHAIN COLLABORATION 145-156 
6.1 INTRODUCTION ................................................................ 145 
6.2 MEASURING THE SCC USING GRAPH THEORY ........................ 145 

6.2.1 	Justification and Explanation for Adopting Graph Theory ...... 145 
6.2.2 	Step 1: Identification of variables affecting the supply chain 

collaboration ........................................................... 147 
6.2.3 	Step 2: Plot the digraph showing interdependency of all 

enablers.................................................................. 148 
6.2.4 	Step 3: Transform the information of digraphs into a square 

matrix showing inheritance (diagonal elements) and 
interdependence (off-diagonal elements) of all enablers......... 149 

6.2.5 	Step 4: Transform the matrix into permanent function......... 149 
6.2.6 	Step 5: Calculate the collaboration index by substituting the 

values of inheritance and interdependencies into permanent 
function............................................................... 150 

6.3 CALCULATION OF PERFORMANCE INDEX ........................... 152 

6.4 MANAGERIAL IMPLICATIONS .............. 	 .... ........................... 154 
6.6 CHAPTER SUMMARY ......................................................... 156 

CHAPTER 7: EVIDENCE OF SUPPLY CHAIN COLLABORATION FROM 
INDIAN APPAREL MANUFACTURING COMPANIES .............. 157-188 

7.1 INTRODUCTION ............................................................... 157 
7.2 METHODOLOGY ............................................................... 158 
7.3 SWOT ANALYSIS OF APPAREL RETAIL INDUSTRY ................ 158 
7.4 TIRUPUR APPAREL CLUSTER ............... 	 .... .......................... 160 

7.4.1 	Introduction ........................................................... 160 
7.4.2 	Environment issues ................................................... 161 
7.4.3 	Capacity of Units in Various Operations ........................... 161 

.............. 7.4.4 	Inland Contained Depot (ICD) .................. 	...... 164 

7.4.5 	TEA e-Readiness Centre .............................................. 164 

7.5 CASE COMPANY A ............................................................. 164 
7.5.1 	Profile of the Company ................................. 	..... 164 



7.5.2 Supply Chain Issues .................................................. 165 
7.5.2.1 	Forecasting, order taking and production planning.... 165 
7.5.2.2 	Sourcing ..................................................... 165 
7.5.2.3 	Manufacturing ............................................. 165 
7.5.2.4 	Information technology infrastructure .......... 	..... 168 
7.5.2.5 	Inventory management ........................ 	..... 168 
7.5.2.6 	Distribution .................................................. 169 
7.5.2.7 	Customer service .............................. 	.... 170 

7.5.3 Supply Chain Collaboration ................................................ 171 

7.6 	CASE COMPANY B ............................................................. 172 

7.6.1 Profile ............................................................... 172 

7.6.2 Supply chain issues ................................................. 172 
7.6.2.1 	Forecasting, order taking and planning ........... 172 
7.6.2.2 	Sourcing 	............................................... 172 

7.6.2.3 	Manufacturing ........................................ 173 

7.6.2.4 	Distribution ............................................ 175 
7.6.3 Supply Chain Collaboration ....................................... 175 

7.7 	CASE COMPANY C ............................................................. 175 

7.7.1 Introduction 	........................................................ 175 
7.7.2. Supply chain issues ................................................ 176 

7.7.2.1 	Forecasting, Order taking, Planning ................ 176 
7.7.2.2 	Sourcing 	............................................... 176 
7.7.2.3 	Manufacturing ........................................ 176 
7.7.2.4 	Distribution ............................................ 179 

7.7.3 Social Commitment ............................................. 180 
7.7.4 Supply chain Collaboration ....................................... 180 

7.8 	CASE COMPANY D ............................................................ 180 
7.8.1 Introduction 	......................................................... 180 
7.8.2 Supply Chain Issues ............................................... 181 

7.8.2.1 	Forecasting, order taking, sourcing ................ 181 
7.8.2.2 	Manufacturing ....................................... 181 
7.8.2.3 	Distribution and Sales .............................. 182 

7.8.3 Supply chain collaboration ....................................... 182 

xiv 



7.9 COMPARISON OF APPAREL MANUFACTURING CASE 
COMPANIES...................................................................... 	182 

7.10 	CHAPTER SUMMARY ......................................................... 	186 

CHAPTER 8: SUMMARY, LIMITATIONS AND SCOPE FOR FUTURE 
189-198 

WORK.......................................................... ............................... 
8.1 INTRODUCTION ................................................................ 189 
8.2 SUMMARY OF WORK DONE ................................................. 189 
8.3 MAJOR CONTRIBUTIONS OF THE RESEARCH ........................ 191 

8.4 KEY FINDINGS FROM THE RESEARCH ............. 	.... ................ 192 
8.5 IMPLICATIONS OF THE RESEARCH .............. 	 ... ....................... 194 

8.5.1 	Implications to Academicians ...................... 	............. 194 
8.5.2 	Implications to Managers ................................................ 195 

8.6 LIMITATIONS OF THIS RESEARCH AND SCOPE OF FUTURE 
195 

WORK............................................................................... 
8.7 CONCLUSION ..................................................................... 196 

REFERENCES .............................................................................. 	199-244 

Appendix I: Questionnaire ................................................................. 	245-253 
Appendix II: Interview Questions for Case Study ................ 	 .... 	254-256 ................. 
LIST OF PUBLICATIONS FROM RESEARCH ............. 	 .... 	257 ...................... 
BIOGRAPHICAL PROFILE OF RESEARCHER ............. 	 ..... 	259 ................... 

xv 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14

