
STRATEGIC PLANNING AND MANAGEMENT OF AN 

INDIAN HANDLOOM SECTOR 

 

 

 

Thesis submitted in partial fulfillment for the 

Award of Degree 

 

Doctor of Philosophy 

 

By 

Meghavatu Krishna Prasanna Naik 

 

DEPARTMENT OF MECHANICAL ENGINEERING 

INDIAN INSTITUTE OF TECHNOLOGY 

(BANARAS HINDU UNIVERSITY) 

VARANASI-221005 

INDIA 

 

16101501           2023





i 

CERTIFICATE 

 

It is certified that the work contained in the thesis entitled as “Strategic Planning 

and Management of an Indian Handloom Sector " by Mr. Meghavatu Krishna 

Prasanna Naik has been carried out under my supervision and that this work has not 

been submitted elsewhere for a degree. It is further certified that the candidate owns 

the responsibility of the any plagiarism found at the later stage. 

It is further certified that the student has satisfactorily fulfilled all the requirements 

of Comprehensive Examination, Candidacy, SOTA, Pre-submission seminar for the 

award of the Ph.D. degree. 

 

 

Dr Prabhas Bhardwaj 

Professor and Supervisor 

Department of Mechanical 

Engineering IIT (BHU), 

Varansai-221005 

 

 

 

 

 

 

 



ii 

DECLARATION BY THE CANDIDATE 

 



iii 

   

COPYRIGHT TRANSFER CERTIFICATE 

 

Title of the Thesis:  Strategic Planning and Management of an Indian  

Handloom Sector 

Name of the Student:  Meghavatu Krishna Prasanna Naik 

 

COPYRIGHT TRANSFER 

 

The undersigned hereby assigns to the Institute of Technology (Banaras Hindu 

University) Varanasi all rights under copyright that may exist in and for the above 

thesis submitted for the award of the PhD degree. 

 

Date:10/10/2023                                                       

Place: Varanasi          (Meghavatu Krishna Prasanna Naik) 

 

Note: However, the author may reproduce or authorize others to reproduce material 

extracted verbatim from the thesis or derivative of the thesis for author's personal use 

provided that the source and the Institute's copyright notice are indicated.  



iv 

ACKNOWLEDGEMENTS 

First and foremost, I would like to thank my supervisor, Prof. Prabhas Bhardwaj, 

for his guidance, patience, faith, and continued enthusiasm. He is an inspiration to me as a 

researcher and an example of what it means to be a good person and mentor. I have felt 

privileged to work in his lab over the years. He has opened so many doors for my 

development and future, and I have tried to walk through as many as possible. His 

meticulous and valuable review and constructive criticism have greatly improved the 

quality of the work. For all of this, I shall be forever grateful to him. 

I also thank to Prof. S.K. Sharma, Prof. A.K. Agrawal and Dr. Vinaytosh 

Mishra for his guidance and continuous motivation. I also thank Dr. Saurabh Pratap, 

Prof. R.S. Singh for serving on my research progress evaluation committee (RPEC). I 

thank all of them for sparing their valuable time and assisting me throughout my research 

and completion of this thesis. I wish to extend my sincere thanks to Prof. Santosh Kumar, 

Head, Department of Mechanical Engineering, IIT (BHU) Varanasi, for providing me 

necessary resources to enable me to complete this research work. I also thank Dr. Lakshay 

Kumar and Dr. Cherian Samuel for kind support. 

During this research journey, I have met many people who have made this period 

of my life memorable and very pleasant. Among them, I would like to sincerely 

acknowledge the assistance and motivation provided by Dr. Ajeet Kumar Yadav, Dr. Rishi 

Ram, Dr. Ria, Dr. Priya, Dr. Ankit, Dr. Susheel, Dr. Amit amber, Dr. Harish Babu, Dr. 

Anand, Dr. Abhishek Singh, Dr. Abhishek raj, Dr. Vijay, Dr. Rama Krishna, Mr. Venky, 

Mr. Pavan, Mr. Gopi, Mr. Ajay, Mrs. Suneet, Mr. Anil Kumar Singh, Mr. Rajendra Prasad, 

Mr. Prashant and Dr. Angika Kushwaha for constantly supporting me in my research work. 



v 

Words plunge insufficient to express my regards and deep emotions toward my beloved 

parents Mr. Meghavatu Ranga Rao Naik and Mrs. Meghavatu Parvathi for being the 

source of unconditional love and inspiration to move on the way to my goal of achieving 

higher education. Their everlasting encouragement, patience, sacrifice and blessings have 

brought me up to this stage. Parents being earthly God, deserve much more than what I can 

express in words. I appreciate the support of sister Mrs. Meghavatu Divya Sree during 

the duration of my PhD. Her constant support, encouragement and understanding and 

putting up with me through highs and lows have made me complete this journey of PhD.  

I would like to express my gratitude to the Department of Mechanical Engineering, 

IIT (BHU) Varanasi, for providing me with the necessary facilities for conducting my 

research work smoothly and I would also like to express my gratitude to the Angika 

cooperative society chairman, Mr. Amresh Kushwaha and Manager Dr. Angika 

Kushwaha for supporting in research work. I take this occasion to acknowledge the 

Ministry of Human Resource and Development's financial assistance and development in 

the form of Teaching Assistantship. 

Finally, I bow my head humbly before the almighty Lord Shiva, without whose 

blessings this work would have been impossible. 

 

Date: 10/10/2023                                                                          

Place: Varanasi    Meghavatu Krishna Prasanna Naik 

 

 

 

 

 



vi 

 

 

TABLE OF CONTENTS 

CERTIFICATE .................................................................................................................. i 

DECLARATION BY THE CANDIDATE ..................................................................... ii 

COPYRIGHT TRANSFER CERTIFICATE................................................................ iii 

ACKNOWLEDGEMENTS ............................................................................................ iv 

TABLE OF CONTENTS ................................................................................................ vi 

LIST OF TABLES .......................................................................................................... xii 

LIST OF FIGURES ....................................................................................................... xvi 

LIST OF ABBREVIATIONS ........................................................................................ xx 

PREFACE ...................................................................................................................... xxii 

Chapter 1: INTRODUCTION ......................................................................................... 1 

1.1 Handloom sector in India ................................................................................. 2 

1.1.1 Types of looms .............................................................................................. 3 

1.1.2 Pit Loom ........................................................................................................ 4 

1.1.3 Type of Handloom products .......................................................................... 6 

1.1.4 Distribution of Weaver Sales Channels ......................................................... 7 

1.2 Utter Pradesh Handloom sector ........................................................................ 8 

1.3 Handloom sector in Varanasi ........................................................................... 9 

1.3.1 Structure of Varanasi weavers ..................................................................... 11 

1.4 Problems associated with the handloom sector .............................................. 12 

1.5 Current state of Varanasi handloom sector ..................................................... 17 



vii 

1.6 Motivation .......................................................................................................21 

1.7 Objectives ........................................................................................................22 

1.8 Thesis Organization .........................................................................................24 

Chapter 2: LITERATURE REVIEW  ...........................................................................27 

2.1 Challenges of Handloom Sector Weavers .......................................................27 

2.1.1 Raw material ................................................................................................ 28 

2.1.2 Finance ......................................................................................................... 29 

2.1.3 Lack of Marketing and Outreach ................................................................. 30 

2.1.4 Technology .................................................................................................. 31 

2.1.5 Workers-Related problem ............................................................................ 31 

2.1.6 Government ................................................................................................. 33 

2.2 Customer requirements for the handloom sector .............................................34 

2.3 Omnichannel marketing for the handloom sector ...........................................36 

2.3.1 Barriers to omnichannel adoption ................................................................ 38 

2.4 Augmented reality for the handloom sector ........................................................46 

2.4.1 Barriers to the adoption of augmented reality business model in the handloom 

sector ............................................................................................................ 46 

2.5 Certification of Handloom products ................................................................54 

2.6 Facility location for Handloom weavers .........................................................56 

2.7 Musculoskeletal Disorder of Handloom weavers ............................................58 

2.8 Techniques .......................................................................................................62 

2.8.1 AHP method: ............................................................................................... 62 

2.8.2 QFD method: ............................................................................................... 63 



viii 

2.8.3 ISM method:................................................................................................. 63 

2.8.4 Nordic questionnaire:................................................................................... 64 

2.9 Identified Research Gaps ................................................................................ 65 

2.10 Research Objectives ....................................................................................... 67 

Chapter 3: IDENTIFICATION AND PRIORITIZATION OF KEY CHALLENGES 

OF HANDLOOM WEAVERS ...................................................................................... 69 

3.1 Introduction .................................................................................................... 69 

3.2 Methodology ................................................................................................... 73 

3.2.1 Analytical Hierarchy Process ...................................................................... 73 

3.3 Data Collection ............................................................................................... 74 

3.4 Implementation of AHP Method and Results ................................................. 76 

3.5 Discussion and Conclusion ............................................................................. 84 

Chapter 4: UNDERSTANDING THE REQUIREMENTS OF CUSTOMERS AND 

ESTABLISHING STRATEGIES TO FULFILLING THEIR REQUIREMENTS . 89 

4.1 Introduction .................................................................................................... 89 

4.2 Technical Requirements ................................................................................. 92 

4.3 Methodology ................................................................................................... 98 

4.3.1 AHP method .............................................................................................. 101 

4.3.2 Quality Function Deployment ................................................................... 102 

4.4 Results and Discussion ................................................................................. 105 

4.5 Conclusion .................................................................................................... 110 

Chapter 5: MODELING OF BARRIER IN THE ADOPTION OF OMNICHANNEL 

MARKETING ............................................................................................................... 113 



ix 

5.1 Introduction ...................................................................................................113 

5.2 Methodology ..................................................................................................121 

5.2.1 Interpretive structural modeling (ISM) ...................................................... 121 

5.2.2 MICMAC analysis. .................................................................................... 128 

5.3 Results and Discussion ..................................................................................129 

5.4 Conclusions ...................................................................................................131 

Chapter 6: BARRIERS FOR ADOPTION OF AUGMENTED REALITY BUSINESS 

MODEL IN THE HANDLOOM SECTOR .................................................................135 

6.1 Introduction ...................................................................................................135 

6.2 Methodology ..................................................................................................142 

6.2.1 ISM method ............................................................................................... 142 

6.2.2 MICMAC analysis ..................................................................................... 148 

6.3 Results and discussion ...................................................................................150 

6.4 Conclusion .....................................................................................................153 

Chapter 7: IDENTIFYING AND IMPLEMENTING A STRATEGY FOR 

AUTHENTICATION OF GENUINE INDIAN HANDLOOM PRODUCT ............155 

7.1 Introduction ...................................................................................................155 

7.2 Methodology ..................................................................................................157 

7.2.1 AHP method .............................................................................................. 157 

7.2.2 QFD method: ............................................................................................. 159 

7.3 Calculations, results, and discussion .............................................................160 

7.4 Weaving of logos and QR code .....................................................................169 

7.5 Conclusion .....................................................................................................175 



x 

Chapter 8: FACILITY LOCATIONS PLANNING FOR THE HANDLOOM 

SECTOR ........................................................................................................................ 177 

8.1 Introduction .................................................................................................. 177 

8.2 Methodology ................................................................................................. 181 

8.2.1 k-means clustering ..................................................................................... 181 

8.2.2 Elbow method ............................................................................................ 184 

8.3 Data collection and assumption of model ..................................................... 184 

8.4 Results and discussion .................................................................................. 185 

8.4.1 Allocation of the weaver's collection centres ............................................ 185 

8.4.2 Allocation of store location ....................................................................... 188 

8.4.3 Allocation of warehouse ............................................................................ 192 

8.5 Conclusion .................................................................................................... 194 

Chapter 9: DESIGN OF ERGONOMIC SEAT FOR HANDLOOM WEAVERS . 197 

9.1 Introduction .................................................................................................. 197 

9.2 Phase I ........................................................................................................... 199 

9.2.1 Material and Methods ................................................................................ 199 

9.2.2 Results and Discussion. ............................................................................. 202 

9.3 Phase II ......................................................................................................... 203 

9.3.1 Materials and Methods .............................................................................. 203 

9.3.2 Results and Discussion .............................................................................. 206 

9.4 Phase III ........................................................................................................ 209 

9.4.1 Materials and Methods .............................................................................. 209 

9.4.2 Results and Discussion .............................................................................. 209 



xi 

9.5 Statistical analysis for comparing results of phase I and Phase III MSD of 

weavers..........................................................................................................210 

9.5.1 Materials and Methods .............................................................................. 210 

9.5.2 Results and Discussion .............................................................................. 212 

9.6 Conclusion .....................................................................................................213 

Chapter 10: CONCLUSIONS AND SOCPE OF FUTURE WORKS ......................215 

10.1 Conclusion and Managerial Implications ......................................................215 

10.2 Managerial Implications ................................................................................221 

10.3 Limitations .....................................................................................................224 

10.4 Future work....................................................................................................226 

REFERENCES ...............................................................................................................229 

Appendix A .....................................................................................................................277 

Appendix B .....................................................................................................................281 

Appendix C .....................................................................................................................285 

Appendix D .....................................................................................................................289 

LIST OF PUBLICATIONS ..........................................................................................293 

ETHICAL COMMITTEE APPROVAL .....................................................................295 

CERTIFICATES............................................................................................................297 

RESEARCH IN PRESS AND MEDIA ........................................................................301 

 

 



xii 

LIST OF TABLES 

Table 1.1: Handloom products and their manufacturing centers in Utter Pradesh .............. 8 

Table 2.1: Previous Studies on the Handloom Industry. ................................................... 60 

Table 3.1: Summary of the challenges faced by handloom weavers from the literature 

review ................................................................................................................................. 70 

Table 3.2: Summary of the selected challenges faced by handloom weavers for study .... 71 

Table 3.3: Example of pairwise comparison matrix data collected from 10th independent 

weaver. ............................................................................................................................... 78 

Table 3.4: Aggregate criteria data for pairwise comparison of independent weavers ....... 79 

Table 3.5: The value of the random index  ........................................................................ 79 

Table 3.6: Aggregate pairwise comparison weights of criteria for independent weavers. 80 

Table 3.7: Aggregate data of independent weavers for sub-criteria raw material ............. 80 

Table 3.8: Criteria weight of weavers ................................................................................ 80 

Table 4.1: Customer requirements while purchasing Handloom product ......................... 91 

Table 4.2: Technical requirements ..................................................................................... 97 

Table 4.3: Pairwise comparison between the customer requirements ............................. 105 

Table 5.1: Barriers for omnichannel adoption previous studies ...................................... 117 

Table 5.2: The demographic profile of the experts .......................................................... 118 



xiii 

Table 5.3: Barriers to omnichannel adoption ................................................................... 119 

Table 5.4: Structural Self-Interaction Matrix (SSIM) ...................................................... 124 

Table 5.5: Initial Reachability Matrix .............................................................................. 125 

Table 5.6: Final Reachability Matrix ............................................................................... 125 

Table 5.7: Level Partitions of Barriers ............................................................................. 126 

Table 6.1: Comparative literature on handloom sector .................................................... 138 

Table 6.2: Barriers identified from the literature review ................................................. 140 

Table 6.3: The demographic profiles of experts .............................................................. 141 

Table 6.4: Barriers to augmented reality adoption in Handloom sector .......................... 141 

Table 6.5: Provides the SSIM for barriers related to AR adoption. ................................. 145 

Table 6.6: Initial Reachability Matrix .............................................................................. 146 

Table 6.7: Final Reachability Matrix ............................................................................... 146 

Table 6.8: Level partitions of barriers.............................................................................. 146 

Table 7.1: The scale used for pairwise comparison ......................................................... 158 

Table 7.2: Customer Requirement ................................................................................... 160 

Table 7.3: Demographic details of experts ...................................................................... 161 

Table 7.4: Pairwise comparison certification technique .................................................. 162 

Table 7.5: Relative weights.............................................................................................. 162 



xiv 

Table 7.6: The value of the random index  ...................................................................... 163 

Table 7.7: Technical requirements (strategies) ................................................................ 164 

Table 7.8: Design requirements of QR. code ................................................................... 166 

Table 7.9: pairwise comparison matrix ............................................................................ 167 

Table 7.10: Relative weights ............................................................................................ 167 

Table 8.1: The example of the input data for the k-means clustering algorithm for weavers’ 

location. ............................................................................................................................ 186 

Table 8.2: The value of SSE with respect to the number of cluster k of weavers’ data .. 187 

Table 8.3: The example of the tourist locations input data for the k-means clustering 

algorithm. ......................................................................................................................... 189 

Table 8.4: The value of SSE with respect to the number of cluster K for tourist location 

data ................................................................................................................................... 191 

Table 8.5: The value of SSE with respect to the number of cluster K ............................. 193 

Table 9.1: Demographic data of the weavers ................................................................... 201 

Table 9.2: Anthropometric data of handloom weavers  ................................................... 206 

Table 9.3: Dimensions of the New seat/plank for pit loom weavers ............................... 207 

Table 9.4: Hypothesis and its results ............................................................................... 211 

Table 9.5: Results of One-way ANOVA ......................................................................... 211 

Table 9.6: Details of pain in lower back and hips/thighs region of weavers ................... 213 



xv 

 

  



xvi 

LIST OF FIGURES 

Figure 1.1 Number of handloom workers by gender  .......................................................... 3 

Figure 1.2: Percent of loom used in weaver households in rural areas and urban areas  .... 3 

Figure 1.3: Pit loom ............................................................................................................. 5 

Figure 1.4: Frame loom ........................................................................................................ 5 

Figure 1.5: loin loom  ........................................................................................................... 5 

Figure 1.6: Distribution of weaver households by production of major fabrics  ................. 6 

Figure 1.7: Source of sales by handloom households in percentage ................................... 7 

Figure 1.8: Organization of thesis ...................................................................................... 25 

Figure 3.1: Research flow work for identification of the Weaver challenge ..................... 75 

Figure 3.2: The AHP method outline  ................................................................................ 76 

Figure 3.3: Pairwise comparison questions ....................................................................... 77 

Figure 3.4: Recheck the References for completeness and std format. ............................. 82 

Figure 4.1: Flow chart of study methodology .................................................................. 100 

Figure 4.2: House of Quality matrix diagram  ................................................................. 104 

Figure 4.3: Relative priority weight of the customer requirement  .................................. 106 

Figure 4.4: Interaction of the TR ..................................................................................... 108 

Figure 5.1: Flowchart of ISM research methodology. ..................................................... 123 



xvii 

Figure 5.2: ISM Framework for omnichannel implementation. ...................................... 127 

Figure 5.3: Driving power and dependence on barriers. .................................................. 128 

Figure 6.1: Flowchart of Research Methodology ............................................................ 144 

Figure 6.2: ISM Framework for AR implementation ...................................................... 147 

Figure 6.3: Driving power and dependence power on barriers ........................................ 149 

Figure 7.1: Handloom mark, Silk mark, GI mark ............................................................ 156 

Figure 7.2: House of quality matrix ................................................................................. 159 

Figure 7.3: Criteria weights ............................................................................................. 163 

Figure 7.4: House of quality matrix for ranking strategies .............................................. 165 

Figure 7.5: House of Quality matrix for ranking of material ........................................... 168 

Figure 7.6: Graph of Handloom mark logo, Silk mark logo, G.I. mark logo design graph, 

QR code ........................................................................................................................... 169 

Figure 7.7: Card punching ............................................................................................... 170 

Figure 7.8: Card lacing .................................................................................................... 170 

Figure 7.9: Drafting and denting process ......................................................................... 171 

Figure 7.10: Dying process .............................................................................................. 171 

Figure 7.11: weaving activity .......................................................................................... 173 

Figure 7.12: Design layout for placing QR code and logos on saree .............................. 174 



xviii 

Figure 7.13: The weaved QR code and logos on the handloom ...................................... 175 

Figure 8.1: Illustrative design of network ........................................................................ 180 

Figure 8.2: Methodology adopted for the study ............................................................... 183 

Figure 8.3: Geographical position of weaver’s area. ....................................................... 186 

Figure 8.4: Plotting geographical coordinates for various weavers’ locations ................ 186 

Figure 8.5: Plot between the sum of square error (SSE) and number of clusters (k) of 

weavers’ data ................................................................................................................... 187 

Figure 8.6: Marking of weaver's clusters and their centroids .......................................... 188 

Figure 8.7: Geographical position of tourist locations in Varanasi ................................. 189 

Figure 8.8: Plotting geographical coordinates for various tourist locations .................... 190 

Figure 8.9: Plot between the sum of square error (SSE) and number of clusters (K) for 

tourist location data .......................................................................................................... 190 

Figure 8.10: Marking of tourist clusters and their centroids ............................................ 191 

Figure 8.11: Plot between the sum of square error (SSE) and number of clusters (K) ... 192 

Figure 8.12: Marking of warehouse clusters and their centroids ..................................... 193 

Figure 8.13: Marking of facility location of Varanasi handloom sector .......................... 194 

Figure 9.1: Wooden plank seat for pit loom .................................................................... 198 

Figure 9.2: Methodology ................................................................................................. 199 



xix 

Figure 9.3: Nordic questionnaire ..................................................................................... 201 

Figure 9.4: MSD data of weavers using wooden plank (Seat) ........................................ 202 

Figure 9.5: Anthropometric data representation .............................................................. 204 

Figure 9.6: Collection of arthrometric data of weavers ................................................... 205 

Figure 9.7: An adjustable prototype seat for measuring the weaver's seating shape ....... 205 

Figure 9.8: Adjusting prototype seat according to weaver's comfort .............................. 205 

Figure 9.9: Body contours of weavers while seated on prototype seat ............................ 207 

Figure 9.10: Design of ergonomically designed seat for handloom weavers .................. 208 

Figure 9.11: The ergonomically manufactured seat for the handloom weavers .............. 208 

Figure 9.12: weavers using the new ergonomically designed seat .................................. 209 

Figure 9.13: MSD data of weavers using the new ergonomically designed seat ............ 210 

 

 

 

 

 

 

 

 

 



xx 

LIST OF ABBREVIATIONS 

AHP Analytical Hierarchy Process 

AR Augmented Reality 

CI Consistency Index 

CR Customer Requirements 

CoR Consistency Ratio 

CW Cooperative-society Weavers 

GI Geographical Indication Mark 

HM Handloom Mark 

ISM Interpretive Structural Modeling 

IW Independent Weaver 

MCDM Multiple Criterion Decision Making 

MICMAC Cross-Impact Matrix-Multiplication Applied To Classification 

MSD Musculoskeletal Disorders 

MW Master Weavers 

QFD Quality Function Deployment 

QR Quick Response Code 

RI Random Index 

SM Silk Mark 

TR Technical Requirements 

 

 

 



xxi 

  



xxii 

PREFACE 

The Indian handloom sector is the second-largest unorganized sector in India in 

terms of employment. Handloom products have a rich history and have been praised 

internationally for their remarkable styles, aesthetics, artistry, and dexterity. India stands 

as the largest global producer of handloom products, accounting for 95% of hand-woven 

fabric supplied to international markets. India's handloom sector is widespread, with its 

presence in twenty-seven states and four union territories, contributing to product diversity 

related to each state and territory, integrating its creations with its own distinct cultural, 

traditional, and custom influences. According to the estimate of the third national 

handloom census, 2009-10, there were 43.3 lakh weavers in India. According to the fourth 

handloom census 2019-20, it provides employment to the 35.2 lakh weavers. The reduction 

in the number of weavers can also be observed in the Varanasi handloom sector. According 

to the Aggarwal (2003) study, two lakh handloom weavers were in the Varanasi handloom 

sector. Wood (2014) observed that there were 1 00,794 weavers engaged in the handloom 

sector, whereas as per the handloom census of 2021, the number of weavers in the Varanasi 

district is 51,217 (Handloom census, 2021). 

In the Handloom sector, the revival and support of existing handloom weavers is 

an important, challenging task. The present work attempts to study the various issues 

related to the handloom sector and its weavers of different structures. 

Chapter 1 introduces the Indian handloom sector, including the weavers' strength, 

the share of fabric production, sources of sales, and the types of looms used. Additionally, 

this chapter discusses the Varanasi handloom sector, its weaver structure, and the current 

state of the Varanasi handloom sector. 



xxiii 

Chapter 2 provides an exhaustive literature review of the seven concepts related to 

handloom. These are i) Challenges of Handloom sector weavers, ii) Customer requirements 

for the handloom sector, iii) Omnichannel marketing for the handloom sector, iv) 

Augmented reality for the handloom sector, v) Certification of Handloom products, vi) 

Facility location for Handloom weavers vii) Musculoskeletal Disorder of Handloom 

weavers. 

Chapter 3 presents the challenges faced by handloom weavers and the prioritization 

of their importance according to the weavers’ structure. The Analytical Hierarchy Process 

(AHP) method was used for this purpose. The chapter reveals that different structures of 

handloom weavers (namely, 1. Independent weavers, 2. Master Weavers, and 3. 

Cooperative Society Weavers) will have different levels of importance for the challenges. 

For example, customer reachability is a major issue only for Master Weavers (MW) and 

Cooperative-Society Weavers (CW), while Independent Weavers (IW) face raw material-

related issues as the top challenges. Similarly, CW and MW face the migration of weavers 

as another top challenge, while IW has a long return on investment. In order to mitigate the 

risks associated with these challenges, there is a need to focus on different strategies for 

different structures of handloom weavers rather than using strategies usually designed for 

the entire weaver community.  

Chapter 4 addresses the problem identified in Chapter 3 as “Lack of information 

regarding customer preferences” faced by all three structures. This chapter identifies 

customer requirements and proposes strategies to fulfill these with the help of Quality 

Function Deployment (QFD) and the AHP. The issue of “strong demand for authentic 

handloom products” was found to be the top requirement with others as “Price of the 

product,” “Fabric,” “size and color” etc. To meet these customer requirements, handloom 

weavers must provide certification for their products, which should include silk mark 
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logos, handloom marks, and geographical indication marks. Additionally, they need to 

employ an online marketing strategy to bypass intermediaries and reduce product costs. 

Another crucial technical factor is the store location, which enhances accessibility for 

customers and fosters seller loyalty. Establishing a network of stores in high-footfall areas 

will enable weavers to sell their products directly, reducing the middleman's role. Online 

marketing and sales are another strategy that the weavers can adopt. In these contexts, the 

government's role becomes pivotal. 

Chapter 5 and Chapter 6 address the problem presented in Chapter 4, which is the 

customer requirement for online marketing. This is achieved by embracing new 

technologies such as omnichannel marketing and Augmented Reality marketing within the 

handloom sector. Government support and policies play a pivotal role in facilitating the 

adoption of these new ideas and opportunities, ultimately influencing the adoption of 

technology and enhancing workforce competitiveness. To mitigate the impact of barriers, 

it is imperative for the government to create policies that involve frequent communication 

with weavers to address regulatory issues. 

Chapter 7 addresses the problem introduced in Chapter 4, i.e., the certification of 

handloom products. This chapter provides various methods for identifying genuine 

handloom products, such as weaving undetachable silk marks, handloom marks, 

geographical indication marks, and quick response codes on handloom products. Various 

customer requirements have been analyzed for each identified strategy using the QFD 

approach with AHP. A novel strategy of “Weaving of QR code and logos” was highlighted 

as the one that will fetch the requirement of genuine handloom products. The next step of 

the QFD process was also implemented to find the fabric and color combinations for 

designing and weaving QR codes and logos on the product. Such a novel approach to 

weaving QR code is of the first kind and was implemented successfully on a special product 
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known as “Banarasi Sari”. Many samples of QR codes were weaved using various 

combinations. Out of these combinations, QR codes with golden and silver zari were found 

to be working well. 

Chapter 8 addresses the problem introduced in Chapter 4, which is store location. 

The proximity of stores to tourist destinations enhances access to handloom products, 

thereby increasing product demand, work availability, and, ultimately, weavers' profits. To 

achieve this, a facility network was designed using the K-Means clustering and Elbow 

method. Such kind of facility design not only increases the direct contact of the customer 

but also helps the weavers implement AR and Omnichannel types of technology. 

Chapter 9 addresses one of the major problems highlighted in Chapter 3, namely 

the health of weavers. Weaving is a tedious task that requires weavers to sit on a plain 

plank or seat for more than eight hours, often in various working postures. Due to these 

conditions, the health of weavers is adversely affected. This chapter aims to identify 

Musculoskeletal Disorders (MSD) pain in different parts of the weavers' bodies,design a 

new seat tailored to pit loom weavers using anthropometric data, and validate the designed 

seat by comparing MSD pain levels before and after its implementation of such new design 

seat/plank. 

Chapter 10 provides a summary of the research work and concludes the outcome 

of the research undertaken. It also presents the scope for further research that can be 

undertaken in the future as an extension of the present work.


