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ABSTRACT

Disruptions have always had a prevalent effect on the supply chain. Natural (Earthquake,
Floods and Cyclone etc.) and man-made (Terrorist attack, Cyber-attacks, Transportation
attacks and supplier’s withdrawal) disruptive events trigger disturbances in supply chain
processes, as these events jeopardize the regular flow of material and information. The
pandemic has changed the configuration and the way of doing and managing supply chain
operations. Practitioners and senior supply chain executives emphasize focusing upon agile
and resilient supply chains. This pandemic highlights the vulnerability and loopholes of the
supply chain. Technology adoption can be one tool to address all the shortcomings of the
supply chain that came into the picture during COVID. This thesis is an attempt to highlight
the role of emerging technologies to restructure or construct the supply chain for resilience.
Research starts with analyzing the inter-relationship between the constructs; how technology
adoption affects the upstream and downstream supply chains both. Empirical study is used to
validate the hypotheses developed between the constructs. Data has been collected from more
than two hundred industry professionals who have exhaustive knowledge of inner working
environment of that industry. The respondents of this research have seven or more years of
work experience. Validity and reliability of the hypotheses is tested using software SPSS and
AMOS. After validity and reliability check, SEM is applied to test the proposed hypotheses
and evaluate the effect of technology adoption on supply chain flexibility in presence of
moderator.

After assessing this, the study focuses upon sustainability aspect of the supply chain. As
resilience is sometimes a precondition for sustainability, looking for a sustainability approach
is helpful in improving the performance of the supply chain. This study uses bibliometric
analysis followed by multi-criteria decision analysis. Bibliometric analysis supports the

literature gap of presenting the metaverse as a possible sustainable solution apart from its social



side advantages. This is a case-based study that employs the Best-Worst method and sensitivity
analysis to find the best enabler for the adoption of metaverse that promotes sustainability. In
this study, sustainability is categorized into 4 main enablers: technological, social, economic
and environmental. The outcome of this study shows the metaverse as a transformative solution
for advancing sustainability in the apparel supply chain (case study) by addressing key
challenges. In this way, the metaverse has the potential to address critical challenges like
excess waste generation and counterfeiting.

The thesis further proposes a collaborative framework that can be achieved through industry
5.0. This research highlights the importance of adoption I5.0, as it enables the human-machine
collaborative environment. Barriers are identified from the previous literature and uses fuzzy
ISM-MICMAC approach to establish the hierarchical relationship between barriers. A
diagraph is developed based on the inputs from the industry experts and academicians. Through
this research, we are trying to discuss about new industrial revolution and how it transforms
the manufacturing industry towards greater production efficiency, more enhanced
digitalization and intelligence, more integrated human-machine collaboration, higher product
complexity and greater customization flexibility.

After studying the effect of technology adoption on various constructs and qualitatively
studying the relationship between barriers and enablers, a simulation approach is explored.
Seeing the pandemic, we came to the conclusion that there is a requirement to give attention to
the perishable product supply chain. A secure supply chain is the need of today's environment
to manage any disruption that affects the supply chain's stability. The purpose of this study is
to model the multiple risks and vulnerabilities of the supply chain. By modelling the risk, the
behaviour of the supply chain can be assessed and the impact of disruption evaluated.
Disruption duration and disruption activity are taken and modelled along the whole supply

chain. Both these factors can be varied to understands the system’s behaviour. This study is an



overall glimpse of system risk assessment for improving the supply chain performance and its
resilience. The system dynamics model can be used at the SC design and planning stage to
estimate the impact of possible disruptions on inventory, cost, transportation, and production
processes.

This thesis contributed to the existing body of knowledge through different phases of research
work. In the last, the thesis summarized all chapters and provides a significant contribution to
academicians, researchers and practitioners.

Keywords: Supply Chain Risk, Supply Chain Resilience, Sustainability, Human-machine
collaboration, Simulation, System Dynamics Modelling, COVID-19 pandemic, EFA, CFA,

SEM, IPMA, BWM, Fuzzy ISM-MICMAC.
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AR

3Tt @l TR AU (disruptions) BT THIT Wed ¥ Bl Uad 361 5| THTAd (O Y&y,
q1g 3R Thald) 3R AMA-SIHd (S 3MTddhare! gHd, YgeR-gHd, URdg IR gHd 3R
3MYfeiepdf 1 aTuRl) faaeTeRT TeTd 3Tyl g Ufsharsll # SRR I PR g,
Hiifep I weTd |l 3R ga1 & Frafid yare &) Wk H Srerdl 6| HemRY A Syfd
G b FTe 1 G 3R I Usie & cR1p I gael fodl 8 | HagRbdl 3R aiky
3AMYfe YTa HRIBR! ded (Agile) 3R JEG (Resilient) MY Faamsil R &M Higd
B W g &d §1 39 HEMRY 3 3MYfef 4aa ot Goerar 3R Bt o) IR fbar g1
TN Y 3UFHT, COVID-19 P R T 3118 3TYfef sRaan ot at wioa &l qx e
&1 T WY Bl Thdl &1 T8 MY-TSY FegdT & fad MYfd gaen & g a1 fafo
# U drenfifeal @ YT &1 Y@ifhd $HR- &1 Ud TN g |

MY BT YRYH T3 (constructs) P S Sfqdael] BT fazawur &34 T g1l ; Ig HeqgH
B © b TN &Y 3, AT iR SIS T 3Myfd gaanst &
qUITId Rl g1 I3 & o fawRia @t 18 aR&ea 18T (hypotheses) & TAUT &
forg SMgHIFA® 1T (Empirical study) &1 IUANT {61 SITdT1 § | SN & MR w1
ATATARUT &1 fagd 9 1A a1 & T ¥ 31fies I U=iaR) § ST U fovam e 31 39
MY P SRS B T I AT Y SH{AH I8 BT B 3Hd & | TRPBeaI3M B derar
(Validity) 3R fAyT=NaaT (reliability) &7 TN SPSS 3R AMOS lHedWR BT IUTRT
R foran ST 71 Aue $IR faywritadr ot Sifa & a1, TRaTfad uRebeaansll &1t
TR 3R TR (moderator) $1 JURUFA T 3MYfel SRaa i IR Wi $um &
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YUTd &1 Jedichd B & U WRA-THD THIHIUT HISIAT (Structural Equation

Modeling - SEM) AR {1 ST 8 |

SUDT HTHTAT HA & §la, I MYfd YA & JUIYUTRIET (sustainability) T8 TR
F2d O 31 I Teed g Tuvuihar & R e gd 3d @t 8, suRm
uTyuitgar @i Bt aemr ST SR & UeRH # YUR S B Wgad gl 31 I8
3T TG fARATOT (bibliometric analysis) & 91G 9§-UMGS (019 faRAWOT (multi-
criteria decision analysis) BT SUINT BT § | TG fazawur, Herad & I9d Ao
G&l & Tl & SifaRed U GUTfad SUIVuiia FH1E & 0 T Ud 6 & Alfged SavTd
(literature gap) BT YT HIAT R | T8 U S-SR ieag= g S Juvofiadr & Sgrarn
G- 9Tl HETad B UM & U Y9y HEHAT-PRS Pl Wioi 5g AAIF-Had BRI
faf¥r (Best-Worst method - BWM) iR HaAeT=AerdT faAWUT (sensitivity analysis) &1
SUTNT HT ¢ | T 37eag |, JUITuiedl Bl 4 TBT GeHd-HRS! § avfigd foar T
&: A=, ATHTNTS, 3Mfe, SR Tatavor|

S 3T BT UNRUMH Helad & YW Tl BT THTYM b UIRYT SMYfed gaar
(apparel supply chain) (P IS H JUINUII B 3N F6H & AU TH EUTARPRY
THTYT (transformative solution) % U H GRITAT 8 | 3T UBR, Helad § 3fdie rufry
JATG (excess waste generation) AR SITERITSN (counterfeiting) ST TR AT &1

THIYT XA BT & & |

I8 MY-UY 3T TP HEUNIH® G (collaborative framework) &1 YT HT §
Y IENT 5.0 (Industry 5.0 ) F H1ETH Q UG fbaT S Yo 3 | T8 MY 15.0 DI YA &
T &) XWifhd Bl g, FifPb T8 ATG-ARNT HEURIHSP aTdTaVT (human-machine
collaborative environment) &1 T&H §TdT 5| U3t Tifie T aremai &t Uga & Srd)
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g IR wwel ¥ U yeHea deY UG B F RU BT SMETHETH-
THITSHTATH RPN (fuzzy ISM-MICMAC approach) T IUTNT fad1 Sral g
I faRivRl ok Ranfacl ¥ urd SHeR) & YR W T f3UTE (diagraph) AR
et ST ©1 39 <MY & A1 W, TH T 3 A wifd 3R g fafsfor Se 1
31 ITe q&rd, 3ifid Iad fSfoiediiarur SR gfgHa, it Udied AMa-A=iH
TEINT, I IATG STfead 3R 31D 3BT Teu B 3R Y TUIARd Bl 7, 39
TR 9 6 B T B G B

fafirs ToTaT O TeNfiTeT SO & UHTT BT ST B SR 13T 3R G&Hdl-HRD!
& g el BT OIS ST B3 & dle, RIGAR PHI01 S Wil 1 offelt § | HgTIR
®! 3T/ §U, 89 39 fIpy R Ug fb A¥ 811 9T IATG (perishable product) 3ATYfc
Y/ TR & G- D1 HTIRIH ¢ | SATY[d Y/ P RN B THIfAd B arel fopat +ft
HIYT BT YT B o [T GRI&T SMYfef YT (secure supply chain) 3T & ATATERUT
®I ATGHAT g1 3T AT BT I Y[ ST & B3 SNIAAT 3R Arsy &

AEd ST ¢ | SHRGHT &1 HATed S, 3Tafd 4T & TAER BT ha [adT o Jabdl

g IR AU & UHIG HT e [hal T Fohdl ¢ | SAGYUTT PI 3G (Disruption
duration) 3R SITYUT AR (disruption activity) BT fordT ST & SR T Syfef sigan
& 1Y A1 d 61 AT 81 371 Gl SRDI DI YUKt & TIGR B GHSH & fo1T Jealt off
AT 8 | TG AT SMYfe] §RIe P TS IR 3! Yegdl & YR & oy yoredt sifaw
3TH A (system risk assessment) P T T HAH & | WISl Tfa=fierar ATSH (System
Dynamics model) T JUANT Y[ §aa & fEomz iR FaieH @Rl § g=4¢t, arm,
Raed iR IauTe- Uiharaii IR Juifad aui & UHTd &1 SAM T & fad fha
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TE TNY-Yee] ST B & fAfi =IR0n 3 Hremd ¥ 9 & HiolgT HSR H G S g
3id ¥, My-gdy it SfeAmdl w1 AR UK dal § 3R Renfadl, Muwmdfan iR
AgR& TN B Hgaqul GNTEH TEH B 8|

RS ReG: 3MMYfcl SRIT SR (Supply Chain Risk), 3[4 el (Supply Chain
Resilience), SUINUNRIAT, AFa-ARA GgdivT, RgesH, vume Tfasiterar aiefe T, covip-
19 HETARY,
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