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ABSTRACT

Addressing social sustainability is a much-needed task for the world to achieve sustainable
development goals (SDGs) by 2030. Textile and clothing supply chains employ a large
workforce, especially in developing countries, and are infamous for sweatshops, low
wages, discrimination, violations of human and labour rights, safety of female workers and
sexual harassment. Brands are criticised for the unethical behaviours of their suppliers.
Extant literature are laden with studies on environmental sustainability, and there is a
lacuna in social sustainability front. Therefore, the focus of this research is fourfold. Firstly,
it explores the critical barriers to adopting social sustainability in the textile and clothing
supply chain; second, it explores the perceptions of multi-tier supply chain actors to these
barriers; third, it deciphers micro-mechanisms that help suppliers to adopt social
sustainability; and four, it proposes a simple social sustainable assessment framework.

In the first part of the research, an attempt has been made to identify the critical
barriers to adopting social sustainability in the Indian textile and clothing supply chains. A
modified Fuzzy-Interpretive Structural Model (Fuzzy ISM) has been proposed for
analysing the contextual relationships among the barriers. Twenty barriers are shortlisted
based on a review of the literature and experts’ feedback. The contextual relationships
among the barriers are captured in the form of linguistic ratings obtained from the experts.
Using the modified fuzzy ISM method, an eight-level hierarchical model has been
developed. The lack of consumer awareness, lack of consumer requirement and lack of
consumer pressure are found to be important driving barriers. The other important driving
barriers are the lack of strict implementation of government laws and regulations and the
lack of financial support from the Government and trade bodies. The study shows that
social sustainability issues can be addressed by increasing consumer awareness, coercive
pressure from regulatory bodies, financial aid from government and trade bodies, and
incentives to motivate top management

In the second part of the research, the perception of brands, clothing manufacturers
(tier-1) and textile manufacturers (tier-2) to the barriers of social sustainability in multitier
supply chains operating in India are analysed in a tier wise manner. Decision Making Trial
and Evaluation Laboratory (DEMATEL) method has been used to identify prominent,
cause-group and effect-group barriers and establish interrelationships among them by

developing influence maps. Seven barriers related to consumers (lack of pressure from



consumers, lack of consumer awareness, and lack of consumer requirement), regulation
and norms (lack of implementation of government laws and regulations, and lack of unified
norms of social sustainability), and financial aspects (high implementation cost, and lack
of financial assistance from government and trade bodies) are found to be common cause-
group barriers for all three stages of the supply chain. On the other hand, clothing
manufacturers feel that low prices offered by the buyers, and pressure of cost reduction by
buyers are the important causal barriers to social sustainability while the brands perceive
that competition among suppliers to reduce cost thwarts social sustainability
implementation. This implies a lack of synergy and symbiotic dependence in the supply
chain, which is explained through the lenses of stakeholder theory, institutional theory, and
transaction cost of economics theory. Lack of top management commitment, lack of
competitive pressure and lack of policy on social sustainability are omnipresent as effect-
group barriers.

In the third part of this research, the role of buyer-supplier collaborative
relationships in facilitating the adoption of social sustainability among the suppliers is
investigated. This study proposes three mediating constructs between buyer-supplier
collaborative relationships and suppliers’ social sustainability performance under the
moderating effect of a dynamic business environment. The mediating constructs are
perceived consumer social pressure, suppliers’ capabilities and suppliers’ sustainability
culture. Smart PLS-SEM has been used to analyse the data obtained through surveys of 120
textile and clothing manufacturing companies. The results reveal that perceived consumers’
social pressure, suppliers’ sustainability culture, and suppliers’ capabilities positively
mediate the buyer-supplier collaborative relationships and suppliers’ social sustainability
performance, whereas the moderating effects of a dynamic business environment are not
supported. However, mere buyer-supplier collaborative relationships on paper do not lead
to improved social sustainability performance.

A social sustainability assessment framework has been proposed in the last part of
this research. The social sustainability performance criteria and their sub-criteria are
gathered through literature review and then validated by the experts. The framework
consists of seven major categories or criteria and corresponding 38 sub-categories or sub-
criteria. Then, the Best-Worst Method (BWM) has been applied to calculate the weightage
of the main and sub-criteria. Human rights have received the maximum weightage (0.294)
and community engagement the minimum (0.035). Wages and benefits, and health and
safety categories received equal weightages (0.188). The weightage of working conditions,

Vi



product responsibilities, and women workers’ rights are 0.125, 0.075 and 0.094,
respectively. Furthermore, all sub-categories are assigned global rankings based on their
relative weightage. Pareto analysis reveals that the first 18 sub-criteria contribute 80% to
the social sustainability. Therefore, buyers and textile suppliers should focus on a selected
set of important indicators (sub-criteria) to achieve social sustainability performance.
Among the top ten indicators of social sustainability, human rights contain four (forced
labour, discrimination, social security, and child labour), wages and benefits two (living
wages and working time), health and safety two (fire safety and building safety), working
conditions one (no verbal and physical abuse) and product responsibilities one (safety of
consumers). However, women workers’ rights and community engagement criteria do not

have any sub-criteria within the global top ten rankings.

vii



2030 I ad [Abr A&l (THS TSI DI U B & o1W giam o fore qrfoies R

& G FRAT T S5 &1 MaIH S g1 HUST R URYM Jwms 34, favy ®u 4
famria <= & U 98 HRIad &I AR <ol &, R U8 Wiy, HH Auigy, NeuTd, IHd
3R & HBRT & Iecie, AT 4Pl BT GRem 3R T Ie & oW e &1 st ot
I Mgfciamdisii & 3fdd TagR & o ST &1 STl § | FieleT e yafaruiig fRRar
TR Y F HRT UST § 3R IS fRRAT & Ak UR Ueh W g | ST, 39 MY BT Blvg
TR foigsh W 3MuTiRd 81 T Usd, I8 HUST 3R URYH I o= H FrH1orep fRRdT
3T H HgaqUl ATeTST 1 USciTel Rl ; G, T8 3 A3 o forQ ag-wrg Smyfef st
fAarett @) yRomst @ IS HRAT §; AIRT, T8 I YA Al B AR HRaT & Sl
Tfeieparal BT AT fRRT SO T Hag B g; 3R I, I8 Th U= ATHIOID U=l
HeUich &< T T el 3|

MY & T YT H, YR HUST 3R GRYM 3Mgfd gaanst & Qo RRaT & s &
Heayuf STensft &t uga B &1 T fasan T 8| arensit & ot urifie Tefe o1 faweror
P & foTu T NI Toll-caRSITH S WIS Hisd (Woll 313 UUH) Uanfad fhar man
o1 TIfge 1R fa=ivsit &1 ufaforar &t THien & SMYR TR o\ Semst &1 Qfcfore fehar g |
Frenaft & o Ui Tael o IR & T WIS T & T H SR fovar mar g | I
Holl SMSTITH UGl &1 STUNT I, Ueb 3MS-ERIT T iid Al faeiid fvar mar 81
JUHIGT SRS dT D1 HHY, ITHIGAT ATTIH T B! HHT 3R IUHGT Ga1d Bt HHT Ageayuf
ST aemg urs 8 &1 3 Hedyul SIS a1t et HrE iR fafedl &
HTAGIH B BT R WMBR AR AUR FHrr § foxiia Tgrdr &t HHl ¢ 3reaa= 3 udl
Il & fob I R & e &1 SUMIad! SIFRedhdl S, e Rl ¥ gard STem,
WHR 3R AR Pl § fadia Termar 3R 2y ydes &1 9Rd HA & e ame aax
TaNferd fomam 1 T 5|

MY P GO U H, YR H FaTerd Ig&rig Y gaarsi H g RRdT &t arersf &
g siret, ava Fafaret (emR-1) 8tk wust Attt (fRwR2) @t YRUM &1 TWRAR e I
fecivor fopam man 81 Fvfg o udieror SR Hedie-T TaRTRITE (SHe) Usid BT SUANT U,
PHRU-TYE 3R THIG-THE T3 B UgaH B 3R THE AFRE [AHRId X SHe arg

viii



Sfadfeie =d B & forg fopar a1 Smufef sRaen & el i =Roi & e Suviaansit @
Taferd I sy ([UHadTst Pt 3R ¥ Tad Bt HH, IUHGT FTIReHAT B HH 3R
IUHIHT aadhdl &1 HHb, fAfaa ok TS (WK HI! 3R Faul & wrafags ot
HH, 3R GrTfors fRRAT & Tohigd A & &), 3R fadiia ugq (3= Fraf<agd arm,
3R WPR 3R AR Rl ¥ faiia gerad ot HHt) i HRU-GHE S14E TS T8 ] |
GO 3R, I Fmfarell & T & fb TeR! gRT &1 O ael &8 BiAd 3R BRIGRI §RT
AT H ! BT GaTd A1 FRRAT & oY Hg@yul HRUTHS 14Tt &, Said e AFd §
% ANTG HH A & AU sgfdemarstl & dig wiaegyl gmToie R Sri-aa- &I afid
Il g1 TIBT I MYt g@en & areia iR Fgeital R &t st g, O fedur®
Rria, TRFTd RIgid SR SfIRa & aFe anTd Rigid & 9 & [Ty S 99T T 8|
3 reiem Ufdagdr &t o, it gard @t B 3R JraTfore fRRT W Hifd 3t w5t orHTe-
iR el & w0 § S 3|

U MY &b AR YT H, gfdieparafl o dia AT fRURdT & S0 H Teridl & H dhal-
3MYfcferdt TgaRTIe Taieh Bt AT B offd P13 3 | T8 3T U =i PRISR! AR
& AR YUTT & ded shal-MYfiddl Tedidd Jaei 3R Mgfddbdisl & AT R
TeR & o I FEr IRETSH 61 IR ST ¢ | Ty WRaATE Hid Iuyiedr I
3qTd, Myfdddisll & &Fay iR Tyfdddisl & R THid 81 120 HUST 3R aRy™
o Sufal & TderuT & HATeTH ¥ U 3fidh e BT (AN B o foTd 1E Nuauy-TasuH
T IYANT foban 71T B 1 UiRons sard | & Sfia Susiiadnelt o1 It qard, Smyfdemdisit
@ RRA WWpid R sMyflemdiell @ WAy Har-sMyfied FgarmeEd el @R
3MYffepdisit & T fRRAT TR H ThRIAS T ¥ HORIT IRAT 8, Selfcp Taeid
FRITR! ARG & FIfia THTat 1 T T8t fvar SIran g1 gTalies, HRW R Had TRIGR-
3MYfciepdli FgaITTIaTes el FrATRND fRRAT Uewi= S8R a2 &t 3k el o o &

TN & HfIH UIT H T AT FRRRAT Jedieh- S URE URATad &1 TS & | ST RURT
TR AFES 3R 3% IU-HFCS Wifec THieT & H1ed I Th fhU 1 8 SiR O faRwif
R A1 fpT O €1 Tu § 91d U Aot a1 Aaees SR Iefid 38 SU-Afom a1 3u-
AFES WA & | R, TRed 3R IU-HMEST & HR &1 TTUMHT 63 & ol T 9s-Iad WRTe fafd
)BWM) TRL 1 718 & | AFAIIBRI B if¥ibdd UR (0.294) 3R IHEIRI® S[STd B gAdH
(0.035) UTC §31T & | ST 3R WY, 3R TRy 3R TR AR 1 THH HIR (0.188) T §3T|
HTH FHRA &) YT, Iae fordieial iR afgen 4fie! & SifeRI & YR HHRT: 0.125, 0.075




3R 0.094 B 1 3P 3], JHit IU-AOMN ) 37 T UR P 3MYR W 3 31 & 718 B
T fIZaUr § U Iefa § 6 Ued 18 IU-AMES TS RRAT H 80% TNTEH &d &
=T, R IR BT STfiaat ol B A FRRET e 1 ured 3 3 oy wreeaet
Johd®! (SU-AMCS) & U TaH-d Ue UR M dhisd BT Algl | FTHIS U & 2 o
Thasm! H, AHAGRI & TR (SR 4H, HeHTd, TS JRET 3R STe SH), ASTgR) 3R aTH
QY (SNa=TaTe AR} 3R BT B BT GHY), WA 3R GR&M &l (31 GR& 3R Ha JRam,
BT IR B! UMY T (AP 3R IRp godaer 8 3R I e us (IuHiadrai
DI GREM) M & | gTaifeh, Afgem 4fHe! & ISR SR Ae1ie Je1d Ards H afye 2
SIS iR F1S Iu-AFES T8l B



CONTENTS

Chapter 1
1.1
1.2
1.3
1.4

Chapter 2
2.1
2.2
2.3
2.4
2.5

251
2511
2.5.1.2
2513
2514

2.5.2
2.6
2.7
2.7.1

Certificate
Acknowledgements
Abstract

Table of Contents
List of Figures

List of Tables

Introduction

Background

Motivation

Objectives

Rationale for research methodology

Literature review

Introduction

Sustainable supply management

Social sustainability in supply chain

Issues of social sustainability

Barriers to adoption of social sustainability in multitier supply
chain

Modelling of barriers to sustainability

Modelling of barriers using MCDM techniques

Modelling of barriers using Interpretive Structural Modelling
Modelling of barriers using case studies

Modelling of barriers using exploratory and confirmatory factor
analysis
Summary of social sustainability barriers modelling methods

Drivers of social sustainability in multi-tier supply chain
Social sustainability governance in multi-tier supply chain
Modelling of drivers of social sustainability

Xi

Page No.
i
Xi

Xvii

XViil

[HEN

o N o1 W

13
13
14
17

24
24
26
28
29

29
30
31
40



2.7.11
2.7.1.2
2.7.1.3
28.1.4
28.1.4
2.7.2
2.8
28.1
28.1.1
2.8.1.2
2.8.1.3
2.8.2
28.2.1
2.8.2.2
2.8.2.3
2.9

Chapter 3

3.1

3.2

3.3
331
3.3.2
3.3.3
3.34

3.4

3.5
3.5.1
3.5.2
3.5.3

Modelling of drivers using MCDM techniques

Modelling of drivers using Interpretive Structural Modelling
Modelling of drivers using Case Studies

Modelling of drivers using regression-based methods
Modelling of drivers using other methods

Summary of social sustainability drivers modelling methods
Social sustainability assessment

Social sustainability assessment using social life cycle assessment
Social LCA of electronic products

Social LCA of egg production facilities

Social LCA of textile products

Social sustainability assessment using MCDM methods

Use of Fuzzy AHP and Fuzzy TOPSIS

Use of Best-Worst Method

Use of Fuzzy Logic

Research gaps

Barriers to Social Sustainability in the Textile and
Clothing Supply Chain

Introduction

Barriers to change and organisational change management
Research methodology

Identification of barriers

Questionnaire survey

Interpretive structural modelling

Fuzzy sets and fuzzy numbers

Proposed methodology

Application of the proposed fuzzy ISM method

Identification of barriers to social sustainability

Determining pair-wise contextual relationships among barriers

Creation of aggregated fuzzy reachability matrix

xii

Page No.
40
40
41
41
42
43
43
48
48
49
49
50
50
50
51
52

53

55
56
57
58
61
64
64
65
70
71
71
72



354

3.55
3.5.6
3.5.7
3.6
3.7

Chapter 4

4.1
4.2
4.3
4.4
441
4.4.2
4421
4422

4423
4424
4.5
45.1
45.2
453
4.6
4.7

Chapter 5

5.1

Development of fuzzy reachability matrix based on shortest vertex
distance

Development of initial defuzzified reachability matrix

Level partitioning and diagraph creation

MICMAC analysis

Results and discussion

Conclusions

Multitier Analysis of Barriers to Social Sustainability

in the Textile and Clothing Supply Chain
Introduction

Multitier textile and clothing supply chain
Theoretical contexts of social sustainability barriers
Research methodology

DEMATEL method

DEMATEL analysis

Creation of average direct relation matrices
Calculation of normalised direct relation matrices and total
relationship matrix

Calculation of prominence and relation values
Constructing influence maps

Results

Prominent barriers

Cause-group barriers

Effect-group barriers

Discussion

Conclusions

Antecedents of adoption of social sustainability in

textile and clothing supply chain.

Introduction

Xiii

Page No.

72

72
72
77
77
79

89

91
92
93
96
97
98
98
99

99
105
107
107
109
111
112
113

122

124



5.2
5.21
5.2.2
5.2.3
5.24
5.25
5.2.6

5.3
531

5.3.2

5.3.3

5.34

5.3.5
54
54.1
5.4.2
543
544
5.4.5
5.4.6
5.5
5.5.1
5.5.2
5.5.2.1
55.2.2
5.5.2.3
5.5.24
5.5.3

Theoretical background and development of constructs
Buyer-supplier collaborative relationships

Perceived consumer social pressure

Supplier’s capability

Suppliers’ sustainability culture

Social sustainability performance

Dynamic business environment

Hypotheses development

Buyer-supplier  collaboration and social  sustainability
performance of suppliers

Buyer-supplier collaboration, perceived consumer social pressure
and social sustainability performance

Buyer-supplier collaboration, suppliers’ capabilities and social
sustainability performance

Buyer-supplier collaboration, suppliers’ sustainability culture and
social sustainability performance

Moderating effect of the dynamic business environment

Research Method

Sample selection and data collection

Instrument development

Questionnaire and measures

Unit of analysis

Control variables

Common method bias (CMB) assessment

Results

Structure equation modelling (SEM)

Measurement model assessment

Indicator reliability

Internal consistency reliability

Convergent validity

Discriminant validity

Structural Model Assessment

Xiv

Page No.
124
126
126
127
128
128
129
129
129

130

131

132

133
134
134
135
135
138
138
139
139
139
140
140
141
142
142
143



Page No.

5,5.3.1 Assessment of collinearity issues of the structural model and 143
blindfolding
5.5.3.2 Model’s explanatory power 144
5.5.3.3 Hypothesis testing 147
5.5.3.4 Multiple mediation analysis 147
5.5.3.5 Moderation analysis 148
5.5.3.6 Moderated mediation analysis 149
5.5.3.7 Control variables’ effects 149
5.6 Discussion 150
5.7 Conclusions 152
Chapter 6 Development of social sustainability assessment 154
framework for the textile and clothing manufacturers
6.1 Introduction 156
6.2 Social sustainability performance assessment 157
6.3 Research methodology 159
6.3.1 Selection of social sustainability performance criteria 160
6.3.2 Focus group discussion 166
6.3.3 Best-Worst Method 170
6.4 Results 171
6.4.1 Application of social sustainability assessment framework for 177
supplier selection
6.5 Discussion 180
6.6 Conclusions 183
Chapter 7 Overall conclusions 185
7.1 Theoretical implications 188
7.2 Practical implications 190
Chapter 8  Suggestions for future research 192
References 196
LIST OF PUBLICATIONS 232
BIODATA 233

XV



LIST OF FIGURES

Figure No.

2.1
2.2
3.1
3.2
3.3
3.4
3.5
3.6

4.1
4.2

5.1
5.2
6.1
6.2
7.1

Figure Caption

Structures of the multi-tier supply chain
SSCM Configurations

Research framework

Flow chart of the article selection process
Triangular fuzzy number A

Graphical representation of mean TFN

ISM model of barriers to social sustainability

Driving power and dependency of barriers based on defuzzified
reachability matrix

Multi-tier textile and clothing supply chain

Influence maps of barriers (a) textile manufacturing (tier-2); (b)
clothing manufacturing (tier-1), (c) brands

Conceptual research model

Structural model results

Proposed research methodology framework

Pareto analysis of criteria of social sustainability performance

Organisational theories explaining poor social sustainability

adoption

XVi

Page No.

36
38
58
59
65
68
76
77

93

106
107
134

149
160
178
190



LIST OF TABLES

Table No.

2.1
2.2
2.3
2.4
2.5
2.6
2.7
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
All
Al?2
Al3
Al4
Al5
Al.6
Al7
AlS8

Table Caption

Important Social Sustainability Attributes

Issues of social sustainability in multi-tier supply chain
Barriers of social sustainability in multi-tier supply chain
Drivers of social sustainability in multi-tier supply chain
Sustainability governance practices in multi-tier supply chain
Sustainability adoption and performance of supply chain
Social sustainability performance indicators

Social sustainability barriers

Profile of respondents

Attitude, mean score and standard deviation of various barrier
Linguistic terms and corresponding fuzzy number

Fuzzy number for different symbols in SSIM

Ilustration of calculation vertex distance

Profile of experts

Aggregated linguistic reachability matrix based on shortest vertex
Final reachability matrix with transitivity links

1% Iteration of level partitioning

Level partition of the barriers

Linguistic reachability matrix of expert #1

Linguistic reachability matrix of expert #2

Linguistic reachability matrix of expert #3

Linguistic reachability matrix of expert #4

Linguistic reachability matrix of expert #5

Initial fuzzy reachability matrix of expert #1

Aggregated fuzzy reachability matrix

Defuzzified initial reachability matrix

Xvii

Page No.

16
18
22
32
39
46
47
60
63
63
67
67
69
71
73
74
75
75
81
82
83
84
85
86
87
88



Table No. Table Caption Page No.

4.1 Summary of research on social sustainability in the textile and o
clothing supply chain
4.2 Barriers of social sustainability in textile and clothing supply 96
chain
4.3 Details of experts representing different tiers of supply chain 99
4.4 Average initial direct relation matrix of barriers for textile 101
manufacturing firms (tier-2)
4.5 Normalised direct relation matrix of barriers for textile
manufacturing firms (tier 2) 102
4.6 Total-relation matrix of barriers for textile manufacturing firms 103
(tier 2)
4.7 Prominence values and ranks of barriers 104
4.8 Cause-group and effect-group barriers at different levels 105
A21 Average initial direct relation matrix of barriers for clothing
manufacturing firms (tier 1) 116
A2.2 Average initial direct relation matrix of barriers for brands 117
A2.3 Normalised direct relation matrix of barriers for clothing 118
manufacturing firms (tier 1)
A2.4 Normalised direct relation matrix of barriers for brands 119
A25 T_otal relation matrix of barriers for clothing manufacturing firms 120
(tier 1)

A2.6 Total-relation matrix of barriers for brands 121
5.1 Profile of respondent firms 135
5.2 Constructs and indicator variables used in the survey form 137
5.3 Factor loadings of the indicator variables 141
54 Internal consistency reliability 142
5.5 Discriminant validity through HTMT ratio of constructs 143
5.6 VIF values of constructs 143
5.7 R? values of endogenous constructs 144
5.8 Path coefficients and effect sizes 145
5.9 Q? values of endogenous constructs 146

5.10 RMSE values of indicator variables in PLS-SEM and LM 146

Xviil



Table No. Table Caption Page No.

511 Specific indirect effects 148
5.12 Assessment of mediating effects 148
6.1 Summary of literature 161
6.2 Social sustainability performance criteria 163
6.3 Profile of experts for focus group 167
6.4 Final list of social sustainability criteria 167
6.5 BO, OW vectors, weightage and consistency ratios 172
6.6 Relative weights of main and sub-criteria and global ranks 174
6.7 Pareto analysis of social sustainability performance sub-criteria 176
6.8 Calculation of social sustainability performance score of 179

XiX





