Zﬂ turnitin Page 1 of 75 - Cover Page

Ritik Singh -project disseration

€ Delhi Technological University

Document Details

Submission ID

trn:oid:::27535:96639721

Submission Date

May 19, 2025, 12:27 PM GMT+5:30

Download Date

May 19, 2025, 12:39 PM GMT+5:30

File Name

Ritik Singh -project disseration report 2025 (1).pdf

File Size

3.3MB

Z"j turnltln Page 1 of 75 - Cover Page

Submission ID trn:oid:::27535:96639721

report 2025 (1).pdf

67 Pages
8,510 Words

54,421 Characters

Submission ID trn:oid:::27535:96639721



zﬂ turnitin Page 2 of 75 - Integrity Overview

13% Overall Similarity

Submission ID trn:oid:::27535:96639721

The combined total of all matches, including overlapping sources, for each database.

Filtered from t

» Bibliography

Match Groups

he Report

. 100Not Cited or Quoted 12%

Matches with neither in-text citation nor quotation marks

%9 8 Missing Quotations 1%

Matches that are still very similar to source material

“@

0 Citedand Qu

Matches with in-text citation present, but no quotation marks

Integrity Flags

1 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

oted 0%

0 Integrity Flags for Review

No suspicious text manipulations found.

7 turnitin

Page 2 of 75 - Integrity Overview

Top Sources

9%
6%
7%

@ Internet sources
R Publications

2 Submitted works (Student Papers)

Our system's algorithms look deeply at a document for any inconsistencies that
would set it apart from a normal submission. If we notice something strange, we flag
it for you to review.

A Flag is not necessarily an indicator of a problem. However, we'd recommend you
focus your attention there for further review.

Submission ID trn:oid:::27535:96639721



zﬂ turnitin Page 3 of 75 - Integrity Overview

Match Groups Top Sources

. 100Not Cited or Quoted 12% 9% @ Internetsources

Matches with neither in-text citation nor quotation marks 6%

99 8 Missing Quotations 1% 7% °
Matches that are still very similar to source material

1 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Top Sources

The sources with the highest number of matches within the submission. Overlapping sources will not be displayed.

o Internet

dspace.dtu.ac.in:8080

Submitted works

Liverpool John Moores University on 2024-04-23

Internet

businessmanagementeconomic.org

Submitted works

Fachhochschule Nordwestschweiz on 2024-08-12

o Internet

ebin.pub

° Publication

Patel, Utsav. "The Influence of the Internet-of-Things on Agri-Food Supply Chain ...

Publication

Hellweg, Frauke Regina. "Guiding the Digital Transformation of Supply Chains:de...

° Internet

www.mdpi.com

° Internet

www.scribd.com

o Internet

macfast.org

zr'j turnit"’] Page 3 of 75 - Integrity Overview

BE Publications

= Submitted works (Student Papers)

2%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::27535:96639721

Submission ID trn:oid:::27535:96639721


http://dspace.dtu.ac.in:8080/jspui/bitstream/repository/20321/1/Rishabh%20Srivastav%20DMBA.pdf
https://businessmanagementeconomic.org/pdf/2024/1742.pdf
https://ebin.pub/supply-chain-risk-and-disruption-management-latest-tools-techniques-and-management-approaches-9819926289-9789819926282.html
https://gateway.proquest.com/openurl?res_dat=xri%3Apqm&rft_dat=xri%3Apqdiss%3A31838900&rft_val_fmt=info%3Aofi%2Ffmt%3Akev%3Amtx%3Adissertation&url_ver=Z39.88-2004
https://gateway.proquest.com/openurl?res_dat=xri%3Apqm&rft_dat=xri%3Apqdiss%3A31528122&rft_val_fmt=info%3Aofi%2Ffmt%3Akev%3Amtx%3Adissertation&url_ver=Z39.88-2004
https://www.mdpi.com/2071-1050/16/18/8031
https://www.scribd.com/doc/36888616/A-Project-on-Equity-Analysis
https://macfast.org/wp-content/uploads/2022/03/190031000645.pdf

zﬂ turnitin Page 4 of 75 - Integrity Overview

Internet

www.dspace.dtu.ac.in:8080

Internet

sist.sathyabama.ac.in

Internet

link.springer.com

° Internet

fdocuments.in

o Internet

repository.stcloudstate.edu

e Internet

sanchezmira.csu.edu.ph

Internet

mpra.ub.uni-muenchen.de

a Internet

www.termpaperwarehouse.com

o Submitted works

University of Wales central institutions on 2012-09-09

e Internet

eprints.leedsbeckett.ac.uk

Internet

blog.geetauniversity.edu.in

Internet

worldteams.com

Internet

www.logforum.net

a Publication

Thiyagarajan, Senthilkumar. "Building Resilient Supply Chains Through Supply Ch...

ZI'j turn't'n Page 4 of 75 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::27535:96639721

Submission ID trn:oid:::27535:96639721


http://www.dspace.dtu.ac.in:8080/jspui/bitstream/repository/20299/1/DITI%20KAPOOR%20DMBA.pdf
https://sist.sathyabama.ac.in/sist_naac/documents/1.3.4/mba-mba-batchno-68.pdf
https://link.springer.com/article/10.1007/s12144-024-06710-1?code=8656e69d-ce69-4326-8513-6a4a4b8ec8e2&error=cookies_not_supported
https://fdocuments.in/document/ankit-working-capital-project-report.html
https://repository.stcloudstate.edu/cgi/viewcontent.cgi?article=1013&context=mme_etds
https://sanchezmira.csu.edu.ph/uploads/reportspub/PALMIRA%20RDE.pdf
https://mpra.ub.uni-muenchen.de/119170/1/MPRA_paper_119170.pdf
https://www.termpaperwarehouse.com/essay-on/Design-and-Control-of-Electromechanical-Actuator/382905
https://eprints.leedsbeckett.ac.uk/id/eprint/11898/1/InherentlyIrrationalExploringTheRoleOfBehaviouralEconomicsAndOrganisationalCultureInFoodSupplyChainDisruptionManagementDecisionsPV-FATORACHIAN.pdf
https://blog.geetauniversity.edu.in/future-trends-in-supply-chain-management/5/
https://worldteams.com/blog/top-trends-in-sports-architecture-stadiums-and-venues-of-the-future/
https://www.logforum.net/volume21/issue1/abstract-5.html
http://gateway.proquest.com/openurl?res_dat=xri%3Apqm&rft_dat=xri%3Apqdiss%3A30505713&rft_val_fmt=info%3Aofi%2Ffmt%3Akev%3Amtx%3Adissertation&url_ver=Z39.88-2004

zﬂ turnitin Page 5 of 75 - Integrity Overview

Internet

ijcht24.tbd.edu.vn

Internet

ijssmr.org

Internet

repositories.lib.utexas.edu

a Submitted works

UNICAF on 2025-02-21

Internet

impa.usc.edu

Submitted works

Universiti Sains Malaysia on 2010-07-05

Internet

www.brandvm.com

Submitted works

Organisation et Développement on 2025-05-01

Internet

careers.dainese.com

Internet

m.growingscience.com

Internet

www.coursehero.com

Submitted works

London School of Marketing on 2014-02-14

Submitted works

Middlesex University on 2024-09-28

Internet

docslib.org

zr'j ‘turn|t|n Page 5 of 75 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::27535:96639721

Submission ID trn:oid:::27535:96639721


https://ijcht24.tbd.edu.vn/wp-content/uploads/2024/12/E-proceedings-of-IJCHT-2024.pdf
http://ijssmr.org/uploads2024/ijssmr07_37.pdf
https://repositories.lib.utexas.edu/bitstream/handle/2152/ETD-UT-2012-05-5825/KEITHLEY-THESIS.pdf?isAllowed=y&sequence=1
https://impa.usc.edu/asset-management/2A3BF15SMCEV
https://www.brandvm.com/insights
https://careers.dainese.com/it_bp?hsLang=en
http://m.growingscience.com/beta/uscm/6842-the-impact-of-cost-management-accounting-techniques-on-supply-chain-performance-using-the-balanced-scorecard-approach-a-case-of-logistics-companies-in-vietnam.html
https://www.coursehero.com/file/203565860/MIS-GP-Assignmentpdf/
https://docslib.org/doc/9745032/abstract-arthropod-community-response-to-high

zﬂ turnitin Page 6 of 75 - Integrity Overview

Internet

i-scholar.in

m Internet

istrategyconference.com

Submitted works

American National University on 2025-05-11

Publication

Joanna Domagata, Aleksandra Gérecka, Monika Roman. "Sustainable Logistics - H...

e Submitted works

Kepler College on 2025-05-16

m Publication

Mohammad Saif Wajid, Hugo Terashima-Marin, Aasim Zafar, Mohd Anas Wajid, B...

e Submitted works

Open University Malaysia on 2025-03-30

e Submitted works

St Helens College on 2025-05-17

Submitted works

UCL on 2024-09-09

m Internet

bookpub.bonfring.org

e Internet

docs.google.com

e Internet

eprints.nottingham.ac.uk

Internet

etd.aau.edu.et

Internet

ijrpr.com

zr'j ‘turn|t|n Page 6 of 75 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::27535:96639721

Submission ID trn:oid:::27535:96639721


https://i-scholar.in/index.php/TSMBR/article/download/112798/102056
https://istrategyconference.com/the-impact-of-ai-and-automation-on-restaurant-service-efficiency/
https://doi.org/10.4324/9781003304364
https://doi.org/10.1201/9781003510338
http://bookpub.bonfring.org/contents/2023/BPC2023c15.pdf
https://docs.google.com/spreadsheets/d/1pFKfInUrDcaHpkTW5_k4rVG7bJ_dtAlf/edit?gid=
https://eprints.nottingham.ac.uk/11538/1/Final_thesis-hardbound-31Aug2010_-_Usha.pdf
https://etd.aau.edu.et/server/api/core/bitstreams/eb4db873-2c88-4ae0-aed5-21bb0a6cd091/content
https://ijrpr.com/uploads/V5ISSUE10/IJRPR33981.pdf

zﬂ turnitin Page 7 of 75 - Integrity Overview

Internet

koreascience.or.kr

e Internet

open.library.ubc.ca

e Internet

orionjournals.com

a Internet

uir.unisa.ac.za

Internet

volleyballblaze.com

e Internet

www.theseus.fi

e Submitted works

IUBH - Internationale Hochschule Bad Honnef-Bonn on 2024-10-21

e Publication

Loury Okoumba, W. V.. "Supply Chain Management Best Practices, Agility, Risk M...

Publication

Satyendra Kumar Sharma, Praveen Goyal, Udayan Chanda. "Handbook of Evidenc...

Publication

Harjit Singh, Neha Puri, Nandita Mishra. "Sustainability Reporting and Blockchain...

Publication

Koghut, Maksym. "A Blockchain-Based Inter-Organisational Relationships: Social ...

m Publication

Naughton, Sean Hugh. "Developing an Agile Supply Chain Model for SMEs", The U...

e Publication

Renu Agarwal, Christopher Bajada, Roy Green, Katrina Skellern. "The Routledge C...

a Submitted works

Vaasa University of Applied Sciences on 2025-04-12

ZI'j turn't'n Page 7 of 75 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::27535:96639721

Submission ID trn:oid:::27535:96639721


http://koreascience.or.kr/article/JAKO202100569389283.do
https://open.library.ubc.ca/cIRcle/collections/ubctheses/24/items/1.0364049
https://orionjournals.com/ijsru/sites/default/files/IJSRU-2022-0032.pdf
https://uir.unisa.ac.za/bitstream/handle/10500/3380/dissertation?sequence=1
https://volleyballblaze.com/the-evolution-of-supply-chain-management-trends-and-technologies/
http://www.theseus.fi/handle/10024/872499
https://gateway.proquest.com/openurl?res_dat=xri%3Apqm&rft_dat=xri%3Apqdiss%3A31280286&rft_val_fmt=info%3Aofi%2Ffmt%3Akev%3Amtx%3Adissertation&url_ver=Z39.88-2004
https://doi.org/10.4324/9781003415725
https://doi.org/10.4324/9781003378341
https://gateway.proquest.com/openurl?res_dat=xri%3Apqm&rft_dat=xri%3Apqdiss%3A31857881&rft_val_fmt=info%3Aofi%2Ffmt%3Akev%3Amtx%3Adissertation&url_ver=Z39.88-2004
http://gateway.proquest.com/openurl?res_dat=xri%3Apqm&rft_dat=xri%3Apqdiss%3A28209164&rft_val_fmt=info%3Aofi%2Ffmt%3Akev%3Amtx%3Adissertation&url_ver=Z39.88-2004
https://doi.org/10.4324/9781315225661

zﬂ turnitin Page 8 of 75 - Integrity Overview

Submitted works

WHU - Otto Beisheim School of Management on 2025-05-18

a Submitted works

atharvacoe on 2025-03-28

zr'j ‘turn|t|n Page 8 of 75 - Integrity Overview

<1%

<1%

Submission ID trn:oid:::27535:96639721

Submission ID trn:oid:::27535:96639721



L]

L)

7J turnitin

Page 9 of 75 - Integrity Submission

Project Dissertation Report

On

Submission ID trn:oid:::27535:96639721

e IMPACT OF DIGITALIZATION ON THE SUPPLY

CHAIN PERFORMANCE IN INDIAN CENTRIC

('U turnitin

Submitted By
Ritik Singh

2K23/DMBA/99

Under the guidance of
Dr. Mohd Shuaib
Assistant Professor, DTU

" INOLOGICA__

DELHI SCHOOL OF MANAGEMENT

Delhi Technological University

Bawana Road Delhi 110042

Page 9 of 75 - Integrity Submission

Submission ID trn:oid:::27535:96639721




Z'Ij ‘turnitin Page 10 of 75 - Integrity Submission

Submission ID trn:oid:::27535:96639721

This is to certify that Ritik Singh, roll no. 2K23/DMBA/99 has submitted the Major Research

Project report titled “Impact of digitalization on the supply chain performance in Indian

centric” in partial fulfilment of the requirements for the award of the degree of Master of

University, New Delhi during the academic year 2023-2024.

Dr. Mohd Shuaib

DSM,DTU

ZI'j turnitin Page 10 of 75 - Integrity Submission

Dr. Saurabh Agrawal

DSM, DTU

Submission ID trn:oid:::27535:96639721




Z'Ij ‘turnitin Page 11 of 75 - Integrity Submission

Submission ID trn:oid:::27535:96639721

L, Ritik Singh, at this moment, _Report entitled “Impact

of digitalization on the supply chain performance in Indian centric” submitted to Delhi

Technological University is a record of my original work done under the guidance of Dr. Mohd

Marketing and Supply Chain and Operations.

ZI'j turnitin Page 11 of 75 - Integrity Submission

Ritik Singh
2K23/DMBA/99

Date:

Submission ID trn:oid:::27535:96639721




7J turnitin

7 turnitin

Page 12 of 75 - Integrity Submission Submission ID trn:oid:::27535:96639721

ACKNOWLEDGEMENT

Accomplishment of a task with the desired feat demands devotion to work and

prompting direction, co-operation from seniors.

Ilam also grateful to my university supervisor, Dr. Mohd Shuaib, Delhi School of

throughout the Major Research Project. Her valuable feedback on my project report

helped me to improve it significantly.

I would be failing in my duty if I do not express my deep sense of gratitude to Dr.
Saurabh Agrawal H.O.D., and all the faculty members for their valuable advice and
guidance in this project.

['would alsollike fo'thank my|family and friends for their support and encouragement

throughout my Major Research Project.

Finally, Fwould like to thank all the other people who helped me itany way during my

Major Research Project.

Ritik Singh

2K23/DMBA/99

Page 12 of 75 - Integrity Submission Submission ID trn:oid:::27535:96639721




L]

L]

L]

L)

zll—.l turnitin Page 13 of 75 - Integrity Submission Submission ID trn:oid:;:27535:96639721

EXECUTIVE SUMMARY

This research study explores the growing role of digitalization in reshaping supply chain
performance in the Indian context. In today’s increasingly competitive and technology-driven
market environment, the ability of organizations to adapt and integrate digital technologies into
their supply chain operations has become a key differentiator. This project assesses the level of
digital adoption, its perceived impact on performance metrics, and the challenges faced by

Indian companies in this digital transition.

The study begins by examining the historical development of supply chain management and
how global trends like Industry 4.0 have influenced digital transformations in supply chains
across the world. Special attention is given to the unique dynamics of Indian supply chains,
which often suffer from infrastructure limitations, manual processes, and fragmented
operations. Through an extensive literature review, the research highlights how technologies
like ERP, Al, IoT, blockchain, and cloud computing are enabling better inventory visibility,

cost efficiency, forecasting, and customer responsiveness.

61) Primary data was collected using a structured questionnaire distributed among professionals

and students across sectors such as manufacturing, logistics, FMCG, e-commerce, and
consulting. The quantitative data was analysed using statistical tools like the Chi-square test
and Spearman’s correlation via SPSS software. The sample consisted of 100—150 participants

with diverse exposure to supply chain operations and digital technologies.

The findings indicate that while digitalization is perceived to enhance supply chain
performance—especially in areas like cost reduction and flexibility—there are still significant
gaps. Not all technologies show a statistically significant association with performance
improvements, particularly in inventory visibility, coordination, and customer satisfaction.
However, statistically significant relationships were found between cost reduction and digital

adoption, as well as between flexibility/responsiveness and digital maturity.

The study also reveals that investment in digital training correlates with higher digital maturity,
although the relationship is weak. Challenges such as high costs, lack of digital skills, change
resistance, and insufficient infrastructure remain prevalent in many Indian businesses,

particularly among SMEs.
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In conclusion, digitalization is undeniably transforming Indian supply chains by introducing
agility, transparency, and resilience. Yet, to fully capitalize on these benefits, organizations
must invest in workforce upskilling, infrastructure development, and scalable digital strategies.
This research provides practical recommendations and identifies areas for future study to

support India's transition toward globally competitive, digitally enabled supply chain networks.
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3] CHAPTER-1

INTRODUCTION

1.1 BACKGROUND

Introduction to Digitalization in Supply Chain

D In the 21st century, firms across the world have been head-banging in the complex and dynamic

environment ushered in by technological advancements. Among these technological waves,

digitalization emerged as the strongest current for transforming traditional business processes,
especially in supply chain management. Digitalization implies, in general terms, the
transformation of supply chains by the application of information technology (IT) for all
operations involved in the supply chain activities-procurement, production, warchousing,
transportation, and servicing. This transformation usually involves applying ERP systems, [oT,
Al, ML, cloud-based computing, blockchain, and robotic process automation for maximizing

the efficiency, visibility, and agility of their supply chains.

The following are a few reasons why a supply chain might want to go digital: mass
customization, real-time tracking, predictive analytics, sustainability, and customer-focused
services. These changes are improving operational efficiency and defining strategies based

upon data-driven analytical insights.

Indian Supply Chain Landscape

4] India, being one of the fastest-growing economies around the world, offers peculiar sets of

challenges and opportunities for the implementation of supply chain digitalization.
Traditionally, Indian supply chains have been characterized by manual processes, fragmented
networks, lack of standardization, excessive dependency on human labor, and infrastructural
deficiencies. On the other hand, with the increase in e-commerce, globalization, and customer

expectations, Indian businesses find themselves forced to modernize supply chain operations.

Government initiatives, such as 'Digital India,' 'Make in India,' and the National Logistics
Policy (NLP), have further accentuated the shift toward digital adoption in logistics and supply

chain. Technological innovations are being seen increasingly as enablers for productivity
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enhancement and for eliminating inefficiencies. Implementation of RFID in inventory
management, Al-based demand forecasting, GPS tracking for fleet management, and
warehouse automation are examples that have now found ground in large organizations and

emerging start-ups.

This, however, has not stopped the fortunes of digital transformation within supply chains in
India from being uneven. While on one hand, advanced technologies are introduced in large
companies in industries such as automotive, FMCG, pharmaceutical and e-commerce, on the
other, many SMEs continue to remain behind owing to the high cost involved, lack of digital

infrastructure, and resistance to change.

Global Trends and Their Influence on India

Considered from a global perspective, supply chains are becoming fiercely battered by Industry
4.0, and digital integration is now viewed as a necessity for survival and competitive advantage.
Digital supply chains engage in real-time data exchange, predictive maintenance, intelligent

automation, and seamless collaboration between stakeholders.

Activities of multinational companies with presence in India in creating further push for Indian
companies toward upgrading and integrating digital capabilities. Alongside, global disruptions
such as COVID-19 exposed the weaknesses of conventional supply chains and instilled about
the urgent need for resilient, digital-first models. Indian companies that had made digital
investments so far could better manage the disruptions by facilitating remote working, virtual

collaboration, and touchless logistics operations during the pandemic.

Why This Study is Relevant Now

In an era where the supply chain is heavily data-driven, there comes a moment when focusing
on the impact of digitalization on supply chain performance becomes essential. Organizations
today need digital investments to yield measurable outcomes: increased delivery lead time
improvement, operational cost reduction, customer satisfaction increment, and increased

turnover of inventory.
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Yet the road to digital scarcity has its pitfalls. Cybersecurity threats, lack of digital skills,
change management-related issues, complexity of integration, and intangible ROI continue to

act as obstructions to the complete adoption of digital transformation.

In this respect, the Indian market presents itself as a perfect place for the research to take place.
There is a need to systematically observe to what extent digitalization is getting adopted in
Indian supply chains and whether tangible performance benefits are indeed observed. Such a
study shall assist in identifying drivers, benefits, limitations, and preparedness of Indian firms

and supply chain practitioners toward digital transformation.

This scenario leads to the setting for the present study, which intends to delve into these issues
and throw some light on the practical implications of digitalization for supply chain

performance in India.

EVOLUTION OF SUPPLY CHAIN
a. Early Supply Chains (Pre-Industrial Era)

The concept of supply chains has existed for centuries, albeit in a basic form. In the pre-
industrial era, supply chains were primarily local and linear, with limited participants and
minimal complexity. Goods were produced and consumed within small communities, and most
supply chain functions — from sourcing to distribution — were carried out manually or with

the help of simple tools.

Trade routes like the Silk Road and maritime trade between countries laid the foundation for
long-distance supply chains, but coordination was slow and communication minimal. There
was no real-time data or structured logistics; trust and long-term relationships played a central

role in sustaining supply activities.

22) b. Industrial Revolution (18th to 19th Century)

The Industrial Revolution marked a turning point in the evolution of supply chains. With the
rise 0f mass production, mechanization, and improved transportation systems (like railways

and steamships), supply chains became more scalable and geographically distributed.
e Manufacturing shifted from artisan-based to factory-based systems.

e Raw materials could be sourced from far-off regions.
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e Transportation and warehousing practices became more organized.

However, supply chain management (SCM) as a concept was still not formalized, and most

operations were driven by logistics and production efficiencies.
¢. Post-World War Era (1950s — 1970s)

Post World War I, economies started recovering and globalization began to take shape. This

period saw the emergence of logistics management as a formal business function.

26) e Concepts like Just-in-Time (JIT), Economic Order Quantity (EOQ), and Material

Requirements Planning (MRP) began gaining popularity.
o Large multinational corporations began operating global supply chains.

e Warehousing, inventory management, and procurement started becoming more

systematic.

64) During this time, cost-efficiency and lean practices were major drivers of supply chain design.

d. Birth of Supply Chain Management (1980s — 1990s)

The 1980s and 90s are widely considered the era when Supply Chain Management emerged as

21) a strategic business discipline. The focus shifted from just logistics to end-to-end coordination

among suppliers, manufacturers, distributors, and retailers.
o ERPgsystems like SAP and Oracle started integrating data across supply chain functions.
e Companies began to look at supply chains as a source of competitive advantage.

e Outsourcing and offshoring became common to reduce costs and focus on core

capabilities.
Terms like SCM, value chain, and demand planning became mainstream. Technology started
playing a role, although still limited to basic automation and systems integration.
e. Digital Era (2000s — Present)

The 21st century witnessed the rapid digitalization of supply chains. With advancements in IT
infrastructure, the internet, and data analytics, supply chains evolved into real-time,

interconnected ecosystems.
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e Cloud-based platforms enabled centralized data access and global collaboration.

e IoT devices allowed real-time tracking of goods and assets.

o Al and ML algorithms enabled predictive analytics and smarter decision-making.

e Blockchain introduced trust and transparency in transactional data.

e Robotics and automation improved warehouse efficiency and reduced manual errors.

The emergence of e-commerce giants like Amazon, Flipkart, and Alibaba completely redefined

customer expectations around delivery speed, inventory availability, and reverse logistics.

f. Post-COVID-19 & Industry 4.0 Era (2020 onwards)

The COVID-19 pandemic exposed vulnerabilities in global supply chains and accelerated the
need for resilience and digital maturity. Organizations began to invest more in technologies

that ensured visibility, flexibility, and risk mitigation.
The current wave—Industry 4.0—focuses on:

e Smart factories

e Digital twins

e Autonomous logistics

e Cognitive automation

e Sustainability and ESG compliance

Supply chains are now seen not just as a backend function but as central to value creation,

innovation, and customer experience.
Conclusion

With supply chains evolving, from simple, localized networks to highly complex, highly
technical ones, there arises a need for constant adaptation. Globally and locally, this evolution
in India is shaped concerning local constraints. As India looks forward to becoming a
manufacturing hub of the world, this perspective on evolution is somewhat essential for

organizations in order to stay at par and become future-ready.
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31) Historical Challenges in Supply Chain Management

Supply chain management (SCM) evolved through a number of stages, and every stage had a
distinctive set of challenges that shaped its development. Historically, supply chains were far
less integrated and responsive than today. Before the days of digital operations, supply chains
were battling operational, technological, and strategic problems, about many of which global
inefficiencies and disruptions were passed onto companies and especially emerging economies

like India.
a. Fragmentation and Lack of Integration

Perhaps one of the earliest and most impeding factors acting against supply chains was
fragmentation among departments and stakeholders. Procurement, production, warehousing,
transportation, and sales all existed within their own little silos-from very limited coordination
or visibility across functions. This usually resulted in duplicate efforts, conflicting priorities,
and misaligned goals. For example, procurement could opt to purchase the materials at a lower
price, and production could have a problem with respect to quality or lead time. The lack of
coordination placed hurdles on the alignment of supply with demand, thereby creating

occasions for either over-stock or stock-outs.
b. Limited Information Flow

In times before the launch of ERP and all things digital, manual systems dominated record-
keeping. Information flow was slow, erroneous, and predominantly manual consisting of paper
documents, phone calls, or fax communications. Consequently, it created serious issues in
forecasting, planning, and coordination since companies could hardly track anything in real
time. They were basically in the dark regarding the status of their shipments, inventory levels,
and production schedules until shipping or production issues were already exacerbated. The
inability to receive timely data led to poor decision-making and slow-down of agility in seizing

time-on-market opportunities.
c¢. Inventory Management Issues

Inventory management has been considered a critical aspect of SCM and ever has continued
posing challenges throughout periods. Instead of underestimating demand, the inability to
forecast demand accurately led to excessive holding of long-inventory, storage charges, and
wastage in perishable goods sectors like food and pharmaceuticals. On the contrary,

underestimation of demand would be causing frequent stock-outs and loss of sales chances.
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Without inventory management systems and data analysis, companies were acting on
guesswork with static historical data, which is often unreasonably valid in a dynamic market

environment.
d. Poor Infrastructure and Transportation Bottlenecks

In many emerging countries, including India, a variety of infrastructural inadequacies were
responsible for logistics headaches; these included poor road conditions, limited rail
connectivity, outdated ports, and congestion in urban centres. Frequent were delays in
transportation, damages in transit, and unpredictable delivery schedules. To compound matters,
customs clearance was far from efficient, bureaucratic hurdles abounded, and there was a lack

of a standardized logistics practice—more so in cross-border or inter-state movements.
e. Supplier and Vendor Reliability

Historically, supplier relationship management and ensuring quality and timely delivery were
challenging because there were no systems for measuring supplier performance and enforcing
contracts. In the absence of proper evaluation of suppliers, companies often depended on oral
agreements or informal assessments. This gave rise to delivery delays, inferior materials, and

mediocre service levels, all of which impaired production schedules and customer satisfaction.
35) f. Bullwhip Effect

The bullwhip effect is a classical supply chain challenge in which small shifts in customer
demand are converted into much larger fluctuations upstream. The phenomenon was most
perilous in the old, pre-digital days because of poor visibility of demand, long lead times, and
absence of real-time communication among supply chain stakeholders. Distributors and
manufacturers would overreact to small demand changes, resulting in overproduction, stock

imbalances, and increased costs across the supply chain.
g. Inflexibility and Lack of Agility

Traditional supply chains would somehow render rigidity in their processes and could not
readily adapt to changes. These supply chains could not readily change their plans to meet the
challenges arising from a shift in demand, supply disruption, or an external calamity
encompassing strikes and natural disasters. The main factors behind this inflexibility were the

absence of state-of-the-art prediction tools, standardized processes, and flexible systems.
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Companies resorted to ad hoc solutions that mainly proved inefficient and disgruntled

customers.
h. Limited Technological Support

Before the age of computerization, most companies could not avail themselves of automation,
tracking, and analytics tools. The entire supply chain procedure was manual, prone to human
error, time-consuming, and the net effect from such things was a lowering of productivity.
Investment in technology was seen as a luxury rather than a necessity, especially among small

and medium enterprises (SMEs).
i. Compliance and Regulatory Challenges

Adhering to regulatory requirements and documentation in supply chain operations—
especially in international trade—was a cumbersome task. Companies faced frequent audits,
non-compliance penalties, and operational disruptions due to inconsistent regulations,
inadequate documentation, and changing legal frameworks. The absence of digital document

management systems only worsened the situation.
j. Labor Dependency and Workforce Limitations

Historically, supply chains used to rely finely on manual labor-for instance, packaging, loading
and unloading, and warehouse operations. Skill shortages, labor unrest, and seasonal
availability posed major challenges especially in the manufacturing and logistics-heavy fronts.
Beyond these, limited training and awareness among workers also contributed to reduced

efficiencies and increased errors.
Conclusion

These historical challenges highlight how traditional supply chains were constrained by
fragmented systems, poor visibility, infrastructural limitations, and lack of technological
support. While many of these issues still persist to varying degrees, the advent of digital
24) technologies has significantly alleviated several pain points, paving the way for smarter, more
resilient, and customer-centric supply chains. Understanding these past challenges is critical to
appreciating the full impact that digitalization has made—and continues to make—on supply

chain performance in modern-day India.
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How Digitalization is Addressing Historical Supply Chain Challenges

The era of supply chain management has now reached an important defining point with the
advent of digital technologies. Traditional supply chains are plagued with inefficiencies, low
levels of visibility, and a slow response. The rapid transformation of the previously slow-paced
supply chains has now begun. Digitalization is now on its way to becoming a strategic enabler,
allowing companies to overcome age-old challenges and create agile, transparent, and

customer-friendly supply chains.
a. Enhancing Visibility and Real-Time Tracking

Previously, one of the major hurdles in classic supply chains was the scarceness of visibility
across the supply network. Organizations were in the dark about goods being in transit, where
bottlenecks were developing, or sometimes even if disruptions had occurred. Today, digital
technologies have come to the rescue with real-time monitoring possibilities: monitoring of
goods, assets, and processes, facilitated by IoT, RFID, GPS tracking, and cloud platforms,
among others. Sensors installed on vehicles and in inventories provide live stream data
concerning the location, temperature, and handling of particular goods. Such a high level of
visibility allows traceability, reduction of losses, and provision of state updates to customers

and stakeholders. This builds trust and operational control into the system.
b. Improving Forecasting and Inventory Management

Previously, inaccurate demand forecast and poor inventory management were frequent causes
of stockouts, overstocking, and carrying costs. Now with digitalization, some forecasting tools
based on Al analyze historical sales data, seasonal trends, and market behavior to meet
demands with optimal accuracy. Machine learning algorithms keep enhancing these forecasts
with new data flow. Automated inventory systems will track stock levels in real-time and
intervate triggering the replenishment process as soon as a certain threshold is met. This brings
the benefit of less holding costs, higher levels of service, and better utilization of warehouse

space.
c. Streamlining Logistics and Transportation

Traditionally, transportation delays, inefficient route planning, and disorganized logistics
operations have constituted the major bottlenecks in the supply chain. Digital solutions like
TMS and WMS are being administered to plan delivery routes, assign loads, track shipments,

and manage vehicle performances. For instance, logistics startups in India are combining Al
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and GPS-based digital platforms to build more efficient freight matching and route
optimization solutions. Automation in logistics warehouses, including robotics and conveyor

systems, enhances the order fulfilment speed, accuracy, and safety.
d. Fostering Supplier Collaboration and Integration

Old supply chains largely worked in silo mode with very limited communication between
5 ) suppliers and manufacturers. This lack of integration created delays in the supply chain and a
lack of coordination in their production schedules, with costly duplication of efforts. Today,
these collaborative digital platforms, such as SRM systems, bring suppliers and manufacturers
together into real-time data sharing environments with joint planning, forecasting, and
replenishment operations, thus ensuring supplies are aligned with demand. Since then,
implementation of blockchain technology is also being tested across sectors to provide an
unchangeable and secure transaction record between buyer and supplier, thereby improving

trust and traceability.
e. Enabling Agile and Responsive Decision-Making

Previously, supply chains were largely reactive, responding to disruptions after the fact.
Digitalization is transforming this model by providing predictive and prescriptive analytics to
identify potential problems and build solutions into the process. Building on that, tools such as
digital twins simulate virtual representations of supply chains whereby businesses can model
various real-world scenarios such as demand spikes or supplier delays, and plan accordingly.
Through this change, supply chains will transform from reactive to proactive decision-making,
thereby enabling organizations to develop resilient and flexible supply chains that can adapt to

quick variations in the environment.
f. Reducing Operational Costs and Increasing Efficiency

Digital technology assists largely in cost savings, and increasing efficiency. Automation
reduces manual labor and human mistakes. Al-based optimization algorithms maximize
efficient utilization of resources in procurement, warehouse management, and transportation,
among others. Pricing negotiation tools in procurement maximize supplier contract efficiency;
on the other hand, digital freight platforms provide a better match of loads and available
transports, thus minimizing empty miles and fuel costs. Reduction in lead times, operating

costs, and waste are reported by companies using such technology.

10
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g. Supporting Sustainability and Compliance

62) Emphasis on environmental and social governance (ESG) creates increasing pressure on
companies to comply with sustainable supply chain practices. Such digitalization indeed
promotes sustainability by allowing carbon tracking, energy monitoring, and waste reduction
analytics. Now, using data, inefficiencies can also be identified by the firms, and those
46 inefficiencies are mitigated to reduce emissions and comply with environmental regulations.
Digital tools also facilitate automated compliance checks, documentation, and audits, thereby

diminishing the calibration of incurring non-compliance penalties.
h. Overcoming Geographic and Infrastructure Barriers in India

In an Indian context where infrastructure challenges endure, digitalization acts as a bridge.
Cloud systems and mobile applications allow SMEs, even those located in remote areas, to get
into organized supply chains. It is said that e-invoicing, digital payment systems, and
integrating GST have made logistics paperwork a matter of history. Startups and 3PL providers
are exploiting digital platforms for value-added services such as reverse logistics, demand
aggregation, and real-time delivery tracking that help in the formalization and modernization

of India’s supply chain ecosystem.
Conclusion

Digitalization in supply chain management has enhanced traditional issues of visibility,
forecasting, logistics, collaboration, and decision-making. These technologies, enabled by
digitalization, render supply chains more efficient operationally, resilient, less costly, eco-
friendly, and customer-friendly. In a diverse, emerging market like India, this digital
transformation becomes even more crucial to fill the infrastructure gaps and empower SMEs
as a stepping stone to building global competitiveness in supply chains. Digitalization would
pave the way for Indian supply chains toward becoming an intelligent, responsive, and

integrated network in an increasingly uncertain and dynamic global environment.

11
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43] 1.2 Problem Statement

Despite the increasing awareness and adoption of digital technologies in India, many supply
chain networks still operate in silos with limited integration and automation. While some
companies have successfully implemented ERP systems and warehouse automation, others

struggle due to cost constraints, lack of digital infrastructure, and workforce readiness.

Moreover, there is a lack of comprehensive studies focusing specifically on the Indian market,
examining how digitalization is actually impacting supply chain performance metrics like cost
efficiency, delivery speed, inventory accuracy, and customer satisfaction. Thus, this study aims
to fill that gap by evaluating the real-world impact of digitalization on supply chain

performance in Indian organizations.

25) 1.3 Objectives of the study

The primary objectives of this research are:

¢ [To identify the level of digitalization in supply chain processes across Indian industries.

D o To assess the impact of digital tools and technologies on key performance indicators of

supply chains (e.g., efficiency, cost, flexibility, transparency).

22 o To explore the challenges and barriers to digital adoption in the Indian supply chain

ecosystem.

e To analyse perceptions and readiness of supply chain professionals and students

regarding digital transformation.

e To provide recommendations for better adoption and integration of digital technologies

in Indian supply chains.

12
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56) 1.4 Scope of Study

This study focuses on:

o Indian organizations across sectors such as manufacturing, logistics, e-commerce,

FMCQG, and retail.

o Both students (with academic/internship exposure) and working professionals involved

in supply chain roles.

o Key digital technologies including ERP, 10T, blockchain, automation, AI/ML, and

cloud-based systems.

e Measuring impact across supply chain performance areas such as cost, speed,

flexibility, customer service, and inventory management.

e Geographical scope is limited to India, but findings may have relevance for other

emerging economies with similar supply chain dynamics.

13
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60 CHAPTER-2

LITERATURE REVIEW

Digitalization in Supply Chain Management

Digitalization in SCM encompasses the adoption of technologies such as the Internet of Things
(IoT), Artificial Intelligence (Al), blockchain, and advanced analytics to optimize supply chain
processes. These technologies facilitate real-time data sharing, predictive analytics, and

enhanced decision-making capabilities. For instance, the implementation of Enterprise

00 00

Resource Planning (ERP) systems has been shown to streamline operations, reduce lead
times, and improve customer satisfaction by enabling centralized data management and

efficient communication across the supply chain (Source: ResearchGate, 2022).

In India, government initiatives like "Digital India" and the widespread penetration of mobile
and internet services have created a fertile ground for digital adoption across industries,
including supply chains. Digital technologies enable Indian firms to overcome traditional

barriers such as poor infrastructure, lack of standardization, and fragmented logistics networks.

a. Operational Efficiency and Agility

Digital tools have been instrumental in enhancing operational efficiency and supply chain

24 agility. Studies indicate that digitalization leads to improved demand forecasting, inventory
8 management, and responsiveness to market changes. The adoption of Industry 4.0 technologies

in the agricultural food supply chain has been associated with increased efficiency and
4 responsiveness (Source: iieta.org, 2023). Similarly, the integration of digital technologies
4 has been linked to enhanced supply chain visibility, enabling firms to anticipate

disruptions and adapt accordingly (Source: SAGE Journals, 2024).

Real-time data provided by IoT and cloud platforms allows managers to monitor inventory,
supplier performance, and logistics operations, thereby reducing lead times and minimizing
waste. This is particularly beneficial for Indian businesses facing fluctuating demand and

seasonal variations.

14
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b. Resilience and Risk Management

The COVID-19 pandemic underscored the importance of supply chain resilience. Research
highlights that digitalization contributes to resilience by enabling better risk assessment, real-
time monitoring, and adaptive capabilities. A study examining the impact of supply chain
digitalization on resilience and performance found that digital tools enhance absorptive,
response, and recovery capabilities, thereby improving overall supply chain performance

(Source: ScienceDirect, 2023).

In India, where supply chains are vulnerable to natural disasters, political disruptions, and
infrastructure bottlenecks, digitalization allows companies to build contingency plans, track

disruptions in real-time, and react swiftly to unforeseen events.
c. Integration and Collaboration

Effective supply chain integration and collaboration are critical for performance enhancement.
Digitalization facilitates seamless information flow and coordination among supply chain
partners. The implementation of digital procurement systems, for instance, has been

shown to improve collaboration and operational performance (Source: Emerald, 2023).

Digital platforms enable real-time sharing of forecasts, inventory levels, and order statuses
across the supply chain network. Blockchain technology, though still emerging, promises
secure and tamper-proof transaction records that can enhance trust and collaboration among

stakeholders.
d. Cost Reduction and Customer Satisfaction

Digitalization leads to cost efficiencies by reducing manual processes, optimizing logistics
routes, and minimizing inventory holding costs. Al-driven chatbots and CRM systems enhance
customer engagement and satisfaction by providing timely updates and support. Studies show
that companies investing in digital supply chain technologies report improved delivery

performance and higher customer loyalty.

15

Z"—.I turnltln Page 30 of 75 - Integrity Submission Submission ID trn:oid:::27535:96639721




L

L)

L]

L]

7J turnitin

('U turnitin

Page 31 of 75 - Integrity Submission Submission ID trn:oid:::27535:96639721

Theoretical Frameworks

Several theoretical models underpin the study of digitalization in SCM:

Resource-Based View (RBV): Suggests that digital capabilities are strategic

resources that can provide competitive advantage (Source: Emerald, 2023).

Dynamic Capability Theory: Emphasizes the role of digitalization in enabling firms
to adapt to changing environments by enhancing their dynamic capabilities

(Source: ScienceDirect, 2023).

Systems Theory: Highlights the interconnectedness of supply chain components
and the role of digitalization in facilitating system-wide integration and

performance (Source: Wiley, 2023).

These frameworks provide a robust foundation for understanding how digital transformation

impacts supply chain outcomes.

® Research Gaps

Despite the growing body of literature, several gaps remain:

Contextual Studies in India: Limited research focuses specifically on the Indian context,

considering its unique market dynamics and infrastructural challenges.

Empirical Evidence: There is a need for more empirical studies examining the direct

and indirect effects of digitalization on supply chain performance metrics.

SME Focus: Small and medium-sized enterprises (SMEs) often face distinct
challenges in digital adoption, yet they are underrepresented in current research

(Source: SEMS Journal, 2023).

Integration of Emerging Technologies: The impact of emerging technologies like
blockchain and Al on supply chain performance requires further exploration,

particularly in Indian sectors such as agriculture, retail, and pharmaceuticals.
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Historical Supply Chain
Challenge

Digital Solution Introduced

Impact of Digitalization

Lack of real-time visibility

[oT, GPS tracking, RFID

Real-time tracking of goods in
transit; enhanced visibility
across supply chain nodes.

® | Inefficient demand

forecasting

Artificial Intelligence (Al),
Machine Learning (ML)

More accurate demand
prediction based on historical
data and real-time inputs;
reduced stockouts and
overstocking.

Poor inventory management

ERP systems, Automated
Inventory Management

Real-time stock level updates;
better reorder planning and
reduced inventory carrying
costs.

Disjointed communication
among supply chain partners

Cloud computing, Supplier
Relationship Management
(SRM) platforms

Seamless data sharing across
partners; improved
collaboration and coordination.

Manual and error-prone
logistics

Transportation Management
Systems (TMS), Automation,
Route Optimization

Efficient logistics planning;
reduced delivery delays and
lower transportation costs.

Limited traceability and trust

Blockchain technology

Transparent, tamper-proof
record of transactions;
enhanced trust between
stakeholders.

Slow decision-making and
reactive responses

Predictive analytics, Digital
Twins

Proactive decision-making
through simulation and
forecasting; faster response to
disruptions.

High operational costs

Al-powered optimization,
Automation tools

Reduced labor dependency;
minimized waste and
optimized resource utilization.

Lack of standardization and
compliance

Digital documentation, E-
invoicing, GST integration

Simplified compliance
processes; reduced human error
and audit-ready systems.

Inaccessibility for
remote/small-scale
participants

Mobile apps, Cloud-based
platforms

Inclusion of SMEs and rural
suppliers into formal, tech-
enabled supply chains.
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CHAPTER-3

RESEARCH METHODOLOGY

3.1 Research Design

The research design is the plan for executing the research in a structured, methodical, and
logical way. It defines the setting in which one collects, analyses, or interprets data to formulate
meaningful conclusions. Given the nature of the topic, which involves examining relationships
between variables and obtaining opinion data from a large and heterogeneous base of

respondents, a descriptive and quantitative research design has been chosen.
Type: Descriptive and Quantitative

This study employs the descriptive research design that is suitable for studying phenomena,
notions, or trends in a systematic way. Descriptive research attempts to portray with accuracy
the characteristics of a particular individual, situation, or group. In this particular situation, it
aims to describe the current level of digitalization in Indian supply chains, cross-industrial
adoption, and the perceived impact on performance indicators such as efficiency, cost,

flexibility, visibility, and customer satisfaction.

The research is, on the other hand, quantitative because numerical data is being used, collected
through a well-structured questionnaire. Responses measured by both Likert scales and
multiple-choice questions would then be statistically analysed to test hypotheses and draw
relationships between the adoption of digital technologies and supply chain performance
metrics. Quantitative analysis allows for objectivity, comparability, and generalizability across

a wider sample.
Approach: Survey-Based Primary Data Collection

The whole investigation follows a survey-centric approach suitable for the collection of data
from a large and diverse sample of respondents, including supply chain professionals,

managers, and MBAs/PG students having exposure to digital tools and operations.
The research instrument employed was a structured questionnaire on Google Form. It contains:

e Demographic questions (age, gender, industry, experience)
e Technology adoption (ERP, IoT, Al blockchain, etc.)

e Perceived impacts statements, rated on a 5-point Likert scale

18
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¢ Questions regarding benefits, challenges, and future outlook

The questionnaire was distributed digitally through e-mail, LinkedIn, WhatsApp, and academic
networks to achieve wider coverage and offer convenience in response collection. This method
allows for efficient data collection from geographically dispersed respondents while offering

uniformity in the questioning format.
Purpose of the Research Design

The chosen research design aims to evaluate the relationship between digitalization and supply

chain performance in the Indian context. Specifically, it seeks to:

e Understand how widely digital tools are being adopted in Indian supply chains

e Measure the extent to which these tools affect key performance areas (cost, time,
visibility, customer satisfaction, flexibility, decision-making)

e Identify major drivers and barriers to digital adoption

e Support hypothesis testing using statistical tools like the Chi-square test and t-test

By using a descriptive and quantitative framework, the research ensures that the findings are
not only statistically sound but also practically relevant for business leaders, policymakers, and

academicians studying supply chain innovation in India.

3.2 Data Collection

e Primary Data: Online questionnaire shared with professionals and students.

e Secondary Data: Journals, reports (FICCI, NASSCOM), case studies, industry

publications.

3.3 Sampling Method

Sampling Technique: Convenience Sampling

For this study, the type of non-probability sampling chosen has been convenience sampling.
This sampling technique requires selecting respondents that are easily to access and are willing
to administer their cooperation in the study and who may be relevant to the research topic.
While operating in academic research, time- and resource-related constraints were always
present, which made this approach the most practical and efficient way of collecting responses

from a diverse set of individuals involved in or at least familiar with supply chain operations.
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Convenience sampling enabled the researcher to get hold of working professionals, MBA/PG
students, and supply chain practitioners via online means of communication such as LinkedIn,
WhatsApp groups, institutional mailing lists, and personal-and-professional contacts.
Moreover, they could maintain a reasonably well-balanced mix of respondents from various

industry sectors like manufacturing, logistics, e-commerce, FMCG, and retail.
Target Population
The target population for this research includes:

e Supply chain professionals with experience in procurement, logistics, warehousing,

distribution, operations, or planning.

7] e MBA/PG students who have undergone internships or academic projects in the area of

supply chain management or digital transformation.

e Individuals working in digitalization or IT functions within supply chain-driven

organizations.

These groups were selected because they possess practical or academic exposure to both
traditional and digital supply chain environments and can offer valuable insights on the

transition and its impact.
Sample Size

A total of 77 responses were targeted and collected for this research. This sample size is
considered sufficient for descriptive and inferential analysis, including hypothesis testing using

statistical methods like Chi-square tests and t-tests.
The sample is heterogeneous, covering different:

e Age groups

o Experience levels

e Industries
47) « Roles in the supply chain ecosystem

This diversity enhances the reliability of the findings by capturing multiple perspectives on

how digitalization is influencing supply chain performance in India.
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Sampling Justification
Convenience sampling is justified due to:

e The exploratory and descriptive nature of the study
e Limited access to a full sampling frame of Indian supply chain professionals

e The ability to gather meaningful insights in a time-bound academic setting

Although this method has limitations in terms of generalizability, the responses are adequate

to draw indicative conclusions and test the formulated hypotheses.

3.4 Research Instrument

e Structured Google Form questionnaire

e Questions include demographic details, Likert-scale ratings, and multiple-choice

questions.

3.5 Variables

e Independent Variables: Use of digital tools (ERP, IoT, Al, etc.), digital maturity, training
frequency

e Dependent Variables: Supply chain performance indicators (cost, speed, flexibility,

visibility, customer satisfaction)

3.6 Tools used for preparation and Analysis

The following tools were employed for data collection and preparation:
e Google Forms — For creating and collecting responses

e Microsoft Excel — For organizing raw data, performing basic analysis, and creating

visuals

o IBM SPSS — For conducting inferential statistics like Chi-square tests and t-tests
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3.7 Limitations

Though relevant and practical, a number of limitations of this study on “Impact of
19] Digitalization on Supply Chain Performance in Indian Context™ restrict the generality and

extent of the research findings. The limitations acknowledged are presented below:
a. Perception-Based Data (Subjectivity)

The research mainly utilizes self-reported survey-style data from a Likert scale. While this
method remains an effective way of relating respondents' opinions and perceptions, the slight
degree of subjectivity remains intrinsic to it. Every participant's perception and experience of

digitalization and its influence on supply chain performance are different based on:

. Professional background and exposure
. Level of involvement with any digital transformation projects
. Personal biases or expectations

Hence, the information collected was on the perceived impact of digitalization instead of an
empirically measured impact. For example, one of the respondents may claim to have achieved
high efficiency improvement owing to digitalization, yet operational data (such as lead time
reduction or cost saving) was not cross-verified. Thus, any conclusion derived from such data

should be viewed with perception in mind.
b. Limited Sample Size

The study was conducted with a sample size of about 100-150 respondents, which is deemed
sufficient for an academic research exercise but which may not account for the entire landscape
of supply chain professionals and businesses in India. Time, access, and resource constraints
led the researcher to employ a convenience sampling technique, with the majority of responses

coming from known contacts, students, alumni, and LinkedIn connections.
While this method enabled swift and efficient data collection, it does impart a sampling bias:

e Respondents may be somewhat more digitally aware and educated than the general
workforce.

e This method may overrepresent certain sectors such as IT-enabled services or e-
commerce, whereas other sectors like agriculture and traditional retail might be

underrepresented.
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Consequently, the findings are to be taken as indicative rather than universally generalizable;

one should exercise caution when extending the results to larger populations or industries.
c. Cross-Sectional Analysis-Lack of Longitudinal Perspective

The approach used was that of a cross-sectional study, with data collected at one point in time.
It looks at the current snapshot of prevailing trends, practices, and perceptions, but it cannot

capture the dynamics of change, such as:

. Development of Digital Maturity within Organizations
. Improvement in Performance Indicators as Digital Systems Mature
. Slow Absorption of Technologies like Blockchain or Al

Since digitalization happens gradually, by uploading data at intervals of months or years-one
would satisfactorily measure the continued effects on the supply chain metrics-and longitudinal
studies could be a better alternative for it. This limitation restrains the study from following

any long-term virtues, adverse effects, or equity value of digital transformation projects.

23

Z"—.I turnltln Page 38 of 75 - Integrity Submission Submission ID trn:oid:::27535:96639721




32

ZI'—_I turnitin Page 39 of 75 - Integrity Submission

CHAPTER-4

Submission ID trn:oid:::27535:96639721

DATA ANALYSIS AND INTERPRETATION

Hvpothesis -1

Crosstabs

Null Hypothesis: Digital tools do not improve inventory visibility.

Case Processing Summary

Valid

N Percent

Alternate Hypothesis: Digital tools significantly improve inventory visibility.

Question 1(Independent Variable): Types of digital tools used (ERP, [oT, WMS, etc.)

Question 2(Dependent Variable): Inventory visibility has improved due to digital tools

Total

N Percent

What kind of digital
toolsftechnologies are
currently being used?
(Select all that apply) *
Please rate the following
statements on a scale of |
tos

(1= Strongly Disagree, 5 =
Strongly Agree) [Inventory
visibility has improved due
to digital tools |

76 100.0%

76 100.0%
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What kind of digital toolsitechnologies are currently being used? (Select all that
apply) * Please rate the following statements on a scale of 1to 5
(1 = Strongly Disagree, 5 = Strongly Agree) [Inventory visibility has improved due to

Count

digital tools.] Crosstabulation

Flease rate the following statements on a scale of 1
]

(1 = Strongly Dizagres, 5§ = Sirongly Agree] ..

Sirongly
Diasgree Dizagree Neutral

What kind of digital
toolsftechnologies are
currently being used?
{Select all that apply)

Total

Arificial Intelligence / 0 1 2
Machine Leaming

ERP Systems {SAF, 0 2 i
Oracle, etc.)

ERP Systems {SAF, 1 0 0
Oracle, etc.), RFID/
Barcode Scanning

ERP Systems [SAF, 0 il 2
Oracle, ete.), RFID/

Barcode Scanning,

Warehouse Management

Systemn (WIS

ERP Systems, RFID | 0 il 1
Barcode Scanning,

Warehouse Management

System (WMS),

Transpartation

Management Systam

(TMS)

ERP Sy=tems (SAF, i} i} 4
Oracle, etc.), Warehouse

Management Systam

(WMS)

IoT Devices il 2 2

Warehouse Management 1 1 i
System (WMS)

RFID { Barcode Scanning, 2 i 0
Artificial Intelligence /
Machine Leaming

RFID / Barcode Scanning, 0 1 i
Warehouse Management

System (WMS),

Transpartation

Management Systam

(TMS)
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What kind of digital tools/technologies are currently being used? (Select all that
apply) * Please rate the following statements on a scale of 1to 5
(1 = Strongly Disagree, 5 = Strongly Agree) [Inventory visibility has improved due to

Count

digital tools.] Crosstabulation

Please rate the following
statements onascale of 110 §
(1 = Strongly Disagres, 5= ...

Agres Strongly Agree  Total

What kind of digital
toolsftechnologies are
currently baing used?
{Select all that apply)

Total

Arificial Inteligence / 4 2 |
Machine Leaming

ERP Systems (SAF, 4 5 12
Oracle, atc.)

ERF Systems (SAF, 3 1 §
Oracle, etc.), RFID
Barcode Scanning

ERP Systems (SAF, 3 0 &
Oracle, etc.), RFID

Barcode Scanning,

Warehouse Management

Systern (WMS)

ERF Systems, RFID 3 4 B
Barcode Scanning,

Warehouse Management

Systen (WMS),

Transporiation

Managemeant System

(TMS)

ERF Systems [SAF, 1 4 g
Oracle, ete.), Warehouse

anagement System

(WNS)

loT Devices 0 5 g

Warehouse Management 3 2 g
System (WMS)
RFID { Barcode Scanning, 3 2 7

Arificial Inteligence /
Machine Leaming

RFID { Barcode Scanning, 1 2 Fl
Warehouse Management

Systern (WMS),

Transporiation

Managemeant System

(TMS)

25 2 7
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Chi-Square Tests

Asymptotic
Significance (2-
df sided)
Pearson Chi-Square 36 254
Likelihzod Ratio 36 S0
Linear-ty-Linear 1 B3
Association

M of Valid Cases

a. 50 cells (100.0%) have expected count less than 5. The minimum expected count is 21.

Submission ID trn:oid:::27535:96639721

Symmetric Measures
Asymplotic
Standard Error™ Approximate
Walue Approximate ™ Significance
Interval by Inferval  Pearson's R -.057 Az20 - 488 v
Ordinal by Ordinal ~ Spearman Correlation -.007 118 -[058 954°
M of Valid Cases 76

a. Mot assuming the null ypothesis.

Ib. Using the asymptotic standard ermor assuming the null hypothesis.

. Based on normal approcimation.

Analysis

Variables Tested:

Independent Variable: Use of digital tools (ERP, RFID, WMS)

Dependent Variable: Inventory visibility has improved due to digital tools

Chi-Square Result:

Chi-Square Value: 41.179

p-value: 0.254

Interpretation: The p-value is greater than 0.05, indicating that there is no statistically

significant association between the type of digital tools used and the perception of improved

inventory visibility. This may be due to varying effectiveness of tools across industries or

different implementation levels.

Conclusion: Null hypothesis is retained.
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Hvypothesis-2

Null Hypothesis: Digitalization does not reduce order fulfilment times.

Submission ID trn:oid:::27535:96639721

Alternate Hypothesis: Digitalization significantly reduces order fulfilment times.

Question 1(Independent Variable): Digital maturity level in organization

Question 2(Dependent Variable): It has reduced order fulfilment times

Case Processing Summary

Cases
Walid Mizging Total
M Percent M Percant M Percent
How would you rate the 76 100, 0% i} 0.0% 76 100 0%
level of digital maturity in
your organization's supply

chain? * Please rate the
following statements on a
scaleof 1t0 5

{1 = Sirongly Disagres, § =
Sirongly Agree) [t has
reduced order fulfillment
fimes.]

How would you rate the level of digital maturity in your organization’s supply chain? *
Please rate the following statements on a scale of 1 to 5
(1= Strongly Disagree, § = Strongly Agree) [It has reduced order fulfillment times.]

Crosstabulation
Count
Please rate the following statements ona scale of 110 5
(1 = Strongly Disagree, § = Strongly Agre=) [t has reduced order ...
Strongly
Ciasgres Disagres Neutral Agree
How would you rate the Very High 1] 0 2 2
leved of digital maturity in
yOur organization's supply L o 2 2 1
chain? Moderate 2 5 g 11
High 2 3 4 9
\ery High 1 i} 1 3
Total 5 i} g 26
28
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How would you rate the level of digital maturity in your organization’s supply chain? *
Please rate the following statements on a scale of 1 to 5
(1 = Strongly Disagree, 5 = Strongly Agree) [It has reduced order fulfillment times.]

Crosstabulation
Couwmt
Flease rate the
followsirnsg ___
Strongly Agree Total
Howr wwould wou rate the “Wary High 2 &
Izl of |:||gl_1al _rna.:ll_lrrl:!,r in L o 5
your organization's swupply
chain? Bloderate 5 32
Highs o 27
Wary High 1 =3
Total 17 TG

Chi-Square Tests

Ssymptotic
Significance (2-

alue dif sided)
Peaarson Chi-Square 12 502™ 16 == E
Likelihood Ratio 14. 717 16 545
Limear-by-Linear 118 1 T34
Association
M of Walid Cases TE

a. 19 cells (FE.0%) hawve expecied count less than 5. The mimimuom egpectesd count is 33,

Symmetric Measures

Asymptotic
Standard Error™ Approximate
Walue Approcoimebe ™ Significance
Inte=rval by Interval Peamson™s R 038 S 338 T3S
Ordinal by Ordinal Speaman Correlation 127 114 1.0 27T

M of WValid Cases TS

a. Mot asswuming the null hypothasis.
b. Using the asympiotic standard @mor asswuming the null hypotfeesis.
. Based on normmal appeocdrmeatiorm -

Analysis
Variables Tested:

e Digital maturity (Low to Very High)

o Digitalization has reduced order fulfilment times
Chi-Square Result:

e Chi-Square Value: 12.692
e p-value: 0.695

Interpretation: A high p-value indicates no significant relationship between perceived digital
maturity and reduced order fulfilment times. This could imply that other factors such as
logistics infrastructure, supplier reliability, or human efficiency also influence delivery speed.

Conclusion: Null hypothesis is retained.
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Hypothesis-3
Null Hypothesis: Real-time data does not cnhance decision-making in supply chains.
Alternate Hypothesis: Real-time data significantly enhances decision-making!
Question 1(Independent Variable): _ools (-AI, etc.)
Question 2(Dependent Variable): _better _

Crosstabs

Case Processing Summary

Cases
Valid Miszing
N Percent N Percent

Submission ID trn:oid:::27535:96639721

Total
M Parcent

What kind of digital
tnolsftechnologies are
cumently being used?
(Select all that apply) *
Please rate the following
statements on a scale of 1
iof

(1=Sirongly Disagree, 5=

Strongly Agree) [Real-ime
data helps in befter
Aariginn.makinn |

z"j turnitin Page 45 of 75 - Integrity Submission
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What kind of digital tools/technologies are currently being used? (Select all that
apply) * Please rate the following statements on a scale of 1 to &5
(1 = Strongly Disagree, 5 = Strongly Agree) [Real-time data helps in better decision-
making.] Crosstabulation

Cousrnt
Flease rate the following statements on a scale of 1
b S
{1 = Strongly Disagrea., 5 = Strongly Agreae) [Real-

Strongly

Diasgreea Disagreea Meutral

Vihat kind of digital Aurtificial Intelligaemnce 1 1 =2
toolsftechnologies ans Machirns= Leasmming
curmenthy bsing wsed? ERF Systams (SAF, o 1 a

(Salact all that apply)d

Dwracle, etc )

ERP Systems (SAF, 1 (4] 1
Cracle., ebtc ), RFID #
Barcode Scanmnirmeg

ERP Systems (SAF, (4] (4] 1
Cracle., etc.), RFID §

Barcode Sccamnimeg.

Wharehwouse Management

Systeam (WBAS)

ERP Systems, RFID F (4] (4] o
Barcode Scanning.

Viarehyouse Manageameant

Systam (WWRS),

Tramnsp-ortation

Management System

(ThAS)

ERP Systems (SAF, (4] (4] =2
Oracle., etc ), Warshouse

Management Systaem

W RS

1oT Dewvices 4] 1 1
Wareh2ouse Management [ ] 1

Systam (WWRS)

RFID / Barcode Scanmnireg. [ ] 1 2

Aurtificial Intelligaemnce

Machirns= Leasmming

RFID / Barcode Scanning, (4] 1 L]
Viarehyouse Manageameant

Sy=stem (WBRAS).

Transp-ortation

Management Systaem

{ThRIS)

Total =z = 17

What kind of digital tools/technologies are currently being used? (Select all that
apply) * Please rate the following statements on a scale of 1 to &
(1 = Strongly Disagree, 5 = Strongly Agree) [Real-time data helps in better decision-
making.] Crosstabulation
Cousmt
Pleass rate the following
statements on a scale of 1 to 5
(1 = Strongly Disagree, 5= __
Agress

Strongly Agresa Total

7 turnitin

Wihat kind of digital
toolsftechnologies are
curmmantly b=ing wsed?
(Select all that apply)

Total

Lutificial Intelligemce /
Machine Leaming

ERF Systems (SAF,
Dracle, etc)

ERF Systaems (SAP,
Oracle, etc.), RFID S
Barcode Scannimng

ERF Systems (SAF,
Oracke, stcl), RFID S
Barcode Scannirng,
Warehvwouse Management
System (WRS)

ERPF Systems, RFID »
Barcode Scannirng,
Warehvwouse Management
System (WWRS) .
Tramsporiation
Management System
(TRAS)

ERF Systems (SAF,
Oracle. etc ), Warehouse
Management System
WIS

IoT Dewvices

Warehvwouse Management
System (WRS)

RFID § Barcode Scanning,
Autificial Intelligemnce /
Machine Leaming

RFID § Barcode Scanning,
Warshwouse Managemeant
System (WBS) .,
Tramsporiation
Management System
(ThAS)
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Chi-Square Tests

Azymptotic
Significance (2-
Value df sided)

Pearson Chi-Square 39,264 36 A28
Likelihood Ratio 39808 36 e
Linear-ty-Linear 065 1 7o
Association
M of Valid Cases 7B

a. 50 cells (100.0%) have expected count less than 5. Tha minimum expected count is .1 1.

Symmetric Measures

Asympiotic
Standard Error™ Approximate
Walue Approximate ™ Significance
Interval by Inferval Peamson's R 024 27 252 Aa01°
Ordinal by Ordinal  Speaman Comelation 008 A28 0459 861

M of Valid Cases TG

&. Mot asswuming the null hypothesis.
b. Wsing the asymptotic standand ermor assuming the null hypothesis.
. Based on normal approcametion.

Analysis
Variables Tested:

o Use of IoT, Al real-time tools

o Real-time data helps in better decision-making
Chi-Square Result:

e Chi-Square Value: 39.264
e p-value: 0.326

Interpretation: The result shows no statistically significant relationship. While real-time tools
are assumed to improve decision-making, not all respondents may use them effectively, or other
systems (ERP, human judgment) may play a more prominent role.

Conclusion: Null hypothesis is retained.
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Hyvpothesis -4

Null Hypothesis: Digitalization does not reduce operational costs.
Alternate Hypothesis: Digitalization significantly reduces operational costs.
Question 1(Independent Variable): Key driver — “Cost Reduction” selected or not

Question 2(Dependent Variable): Digitalization has helped in reducing cost

Case Processing Summary

Cases
‘alid Missing Total
M Percent M Percent M Percemnt
Which of the following IS 76 100.0% i] 0.0% 76 100.0%

key drivers for digital
adopfion in the supply
chain?{Sealeci all that apply)
* Please rate the following

statements on a scale of 1
o5

{1 = Sirongly Disagree, 5=
Strongly Agree)
[Digitalization has helped in
reducing cosis.]

Which of the following IS key drivers for digital adoption in the supply chain?{Select
all that apply) * Please rate the following statements on ascale of 1to 5
(1 = Strongly Disagree, 5 = Strongly Agree) [Digitalization has helped in reducing
costs.] Crosstabulation

Count
Please rate the following sfatemenis on a scale of 1
to 5
{1 = Sirongly Disagres, § = Sirongly Agres) ...
Strongly
Diasgree Disagree Neutral
VWhich of the following IS Competitive pressure 3 4 1
key drivers for digital )
adoption in the supply Cnn:i::lcl:-lal.:egulmurg o ! 1
chain?{Select all that apply)
Cost reduction 0 2 10
Customer expectation i} 3 4
Operational efficiency i
Total 4 12 i7
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Which of the following IS key drivers for digital adoption in the supply chain?(Select
all that apply) * Please rate the following statements on a scale of 1 to 5
(1= Strongly Disagree, 5 = Strongly Agree) [Digitalization has helped in reducing

costs.] Crosstabulation
Count
Please rate the following
statements on a scale of 110 5
(1= Strongly Disagree, 5= ...
Agree Strongly Agree  Total
Which of the following IS~ Competitive pressure 1 1 10
key drivers for digital

adapton n he supply Compliance/regulatory 1 0 3

chain?(Select all that apply) fequirements

Cost reduction 15 18 45

Customer expectation 1 1 g

Operational efficiency 2 3 9
Total 20 23 76

Chi-Square Tests
Asymptolic
Significance (2-
Value df sided)

Pearson Chi-Square 36.034% 16 003
Likelihood Ratio 34429 16 005
Linear-by-Linear 2.920 1 087
Association
N of Valid Cases 76

8. 21 cells (84.0%) have expected count less than 5. The minimum expected count is .16.
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Symmetric Measures
Asymptotic
Value Approximate T Significance
Interval by Interval  Pearson's R 197 14 1.731 088°
Ordinal by Ordinal ~ Spearman Correlation 114 13 988 a7
N af Valid Cases 16

4. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

¢. Based on normal approximation.

Analysis
Variables Tested:

e Whether "cost reduction" was selected as a key driver

e Perceived impact on cost reduction
Chi-Square Result:

e Chi-Square Value: 36.034
4 e p-value: 0.003

Interpretation: The p-value is below 0.05, indicating a strong association. Respondents who
selected cost reduction as a reason for digitalization were also more likely to perceive that
digitalization helped reduce costs.

15) Conclusion: Null hypothesis is rejected; alternate hypothesis accepted.
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Hypothesis-5

Null Hypothesis: Digitalization does not improve coordination among departments.
Alternate Hypothesis: Digitalization significantly improves inter-departmental coordination.
Question 1(Independent Variable): Digital maturity level

Question 2(Dependent Variable): There is better coordination between departments

Case Processing Summary

Cases
Walid Missing Total
M Percent M FPercent M Percent
How would you rate the 76 100.0% 0 0.0% 75 100.0%

level of digital maturity in
your arganization's supply
chain? * Please rate the
following statements on a
scale of 110 5

(1 = Strongly Disagree, 5 =
Strongly Agree) [There is
better coordination between
departments (procurement,
production, distribution).]

How would you rate the level of digital maturity in your organization's supply chain? *
Please rate the following statements on a scale of 1 to &
(1 = Strongly Disagree, 5 = Strongly Agree) [There is better coordination between
departments (procurement, production, distribution).] Crosstabulation

Count
Flease rate the following statements on a scale of 1 to 5
{1 = Strongly Disagree, 5 = Strongly Agree) [There is better
coordination between departments (procurement, production, ...
Strongly
Diasgres Disagres MNeutral Agree
How would you rate the Wery High 0 0 0
level of digital maturity in
your organization's supply Low 0 0 L
chain? Moderate 2 3 11 T
High 1] 2 7 a
Wery High 1] 1 1 1
Total 2 B 27 17
36
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How would you rate the level of digital maturity in your organization’s supply chain? *
Please rate the following statements on a scale of 1 to 5
{1 = Strongly Disagree, 5 = Strongly Agree) [There is better coordination between
departments (procurement, production, distribution).] Crosstabulation

Cousmt

Flease rate the
followireg
statements on a ...

Strongly Agree Todal
Howr wwould you rate the “Wary High 2 &
lewed of |:||gl_1al _rna:lurrl:!,r in L o 5
your organization's swupply
chain? Moderate ] 32
High 10 27
Wary High 3 =
Total 24 TG

Chi-Square Tests

Asymptotic

Significance (2-
Walue oif sided)
Pearson Chi-Square 14.722% 16 545
Likedlihood Ratio 1852 16 320
Limear-by-Linear 1. 898 1 ST
Association
M of Walid Cases TE

a. 19 cells (76.0%) have expecied count less than 5. The minimum exgpected count is 13

Symmetric Measures

Asymptotic
Standard Error®

Approimate

walues Approsdmate T Significancsa
Interval by Interval FPearson's R 183 S0 1.423 15
Ordinal by Ordinal Speaman Correlation 20z REE 1.778 oras
M of Walid Cases 76

a. Mot asswuming the null hypothesis.

b. isang the asympiotic standand emor assumimng the null hypotihesis.

. Based on normal approsdmeation.

Analysis

Variables Tested:

e Digital maturity level

e Perception of better coordination
Chi-Square Result:

e Chi-Square Value: 14.722
e p-value: 0.545

Interpretation: The relationship is not statistically significant. It suggests that increased digital

maturity alone does not guarantee smoother coordination, possibly due to organizational silos

or resistance

Conclusion: Null hypothesis is retained.
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Hypothesis-6

Null Hypothesis: Digitalization has no effect on customer satisfaction.
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Alternate Hypothesis: Digitalization significantly improves customer satisfaction.

Question 1(Independent Variable): Adoption of automation or delivery tools

Question 2(Dependent Variable): Customer satisfaction has improved

Crosstabs
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
What kind of digital 76 100.0% 0 0.0% 76 100.0%
toolsftechnologies are

currently being used?
(Select all that apply) *
Please rate the following
statements on a scale of 1
to 5

(1= Strongly Disagree, 5 =
Strongly Agree) [Customer
satisfaction has improved
due to faster and accurate
delivery ]
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What kind of digital tools/technologies are currently being used? (Select all that
apply) * Please rate the following statements on a scaleof 1 to 5
(1 = Strongly Disagree, 5 = Strongly Agree) [Customer satisfaction has improved due
to faster and accurate delivery.] Crosstabulation

Count

Please rate the following statements on a scale of 1
to 5
{1 = Strongly Dizagree, 5 = Strongly Agree) ...

Strongly
Diasgree Disagree Neutral

VWhat kind of digital
toolsftechnologies are
currently being used?
{Select all that apply)

Total

Artificial Intelligence / 1 0 2
Machinge Learning

ERP Systems (SAP, 0 2 2
Oracle, etc.)

ERF Systems (SAP, 1 0 1
Oracle, etc.), RFID/
Barcode Scanning

ERP Systems (SAP, 0 0 2
Cracle, etc.), RFID/

Barcode Scanning,

Warehouse Management

System (WMS)

ERP Systems, RFID / 0 0 1
Barcode Scanning,

Warehouse Management

System (WMS),

Tranzportation

Management System

(TMS)
ERP Systems (SAP, 0 1 2

Oracle, atc.), Warehouze
Management System

(WMS)
loT Devices i ] 1

Warehouse Management 1 2 3
System (WMS)
RFID / Barcode Scanning. 1] 1 1

Artificial Intelligence /
Machinge Learning

RFID / Barcode Scanning, 0 1 0
Warehouse Management

System (WMS),

Tranzportation

Management System

(TMS)
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What kind of digital tools/technologies are currently being used? (Select all that
apply) * Please rate the following statements on a scaleof1to 5
(1 = Strongly Disagree, 5 = Strongly Agree) [Customer satisfaction has improved due
to faster and accurate delivery.] Crosstabulation

Count

Please rate the following
statementsonascaleof 1105
(1 = Strongly Disagree. 5= ...

Agree

Strongly Agree Total

What kind of digital
toolsftechnologies are
currently being used?
(Select all that apply)

Total

Artificial Intelligence /

Machine Learning

ERP Systems (SAP.
Oracle, efc.)

ERP Systems (SAP,
Oracle, etc.), RFID /
Barcode Scanning

ERP Systems (SAP,
Oracle, etc.), RFID /
Barcode Scanning,
Warehouse Management
System (WMS)

ERP Systems, RFID /
Barcode Scanning,
Warehouse Management
System (WMS),
Transportation
Management System
(TMS)

ERP Systems (SAP,
Oracle, etc.), Warehouse
Management System

(WMS)
loT Devices

Warehousé Management
System (WMS)

RFID / Barcode Scanning,

Artificial Intelligence /
Machine Learning

RFID / Barcode Scanning,

Warehouse Management
System (WMS),
Transportation
Management System
(TMS)

1 9

5 12

25 76
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Chi-Square Tests

Asymptotic
Significance (2-
Value df sided)

Pearson Chi-Square 37.460° 36 402
Likelihood Ratio 40.822 36 267
Linear-by-Linear .005 1 943
Association

N of Valid Cases 76

a. 50 cells (100.0%) have expected count less than 5. The minimum expected count is .16.

Symmetric Measures

Asymptotic
Value Approximate T Significance
Interval by Interval  Pearson's R -.008 118 -.071 .944°
Ordinal by Ordinal ~ Spearman Correlation -011 14 -.098 923°

N of Valid Cases 76

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.
¢. Based on normal approximation.

Analysis

Variables Tested:

e Use of tools like automation, Al

e Perception of customer satisfaction
Chi-Square Result:

e Chi-Square Value: 37.460
e p-value: 0.402

Interpretation: This result is not statistically significant. While digital tools may contribute to
customer satisfaction, other variables like last-mile delivery, customer service, and
responsiveness may play a larger role.

Conclusion: Null hypothesis is retained.
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Null Hypothesis: Digitalization does not enhance supply chain flexibility and responsiveness.

Alternate Hypothesis: Digitalization significantly enhances flexibility and responsiveness.

Question 1(Independent Variable): Digital maturity level

Question 2(Dependent Variable): How has digitalization affected supply chain flexibility

Case Processing Summary

Cases
Walid Mis=zing Total
M Percent N Percent M Percent
How would you rate the 76 100.0% [1] 0.0% 76 100.0%

level of digital maturity in
your organization’s supply
chain? * How has
digitalization affected
supply chain flexibility and
responsiveness?

How would you rate the level of digital maturity in your organization's supply chain? *
How has digitalization affected supply chain flexibility and responsiveness?

Count

Crosstabulation

How has digitalization affected supply chain flexibility and
responsivenass?

Meqgative hModerately Highly
impact No impact improved improved
How would you rate the Very High o 2 2 2
level of digital maturity in
your organization’s supply L 0 0 5 0
chain? Moderate o 2 19 11
High 2 0 13 12
Very High o 3 1 2
Total 2 7 40 27

How would you rate the level of digital maturity in your organization's supply chain? *
How has digitalization affected supply chain flexibility and responsiveness?

7 turnitin

Crosstabulation
Count
Total
How would you rate the Very High
level of digital maturity in
your organization's supply L 5
chain? Moderate 32
High 27
Very High (5]
Total ]
42
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Asymptotic
Significance (2-
Value df sided)

Pearson Chi-Square 28.330? 12 005
Likelihood Ratio 26.582 12 .009
Linear-by-Linear .049 1 .824
Association

N of Valid Cases 76

a. 16 cells (80.0%) have expected count less than 5. The minimum expected count is .13.

Symmetric Measures

N of Valid Cases

Asymptotic
Standard Error® Approximate
Value Approximate : i Significance
Interval by Interval  Pearson's R .026 132 221 .826°
Ordinal by Ordinal  Spearman Correlation .066 128 571 570°

76

a. Not assuming the null hypothesis.

c. Based on normal approximation.

Analysis
Variables Tested:

o Digital maturity
Chi-Square Result:

e Chi-Square Value: 28.330
e p-value: 0.005

Zl'j ‘turn|t|n Page 58 of 75 - Integrity Submission

e Perception of responsiveness and agility

b. Using the asymptotic standard error assuming the null hypothesis.

Interpretation: This result is statistically significant. Companies with higher digital maturity
reported better flexibility and responsiveness. This supports the idea that technologies like
predictive analytics and real-time tracking help firms adapt quickly to changes.

15) Conclusion: Null hypothesis is rejected; alternate hypothesis accepted.
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Null Hypothesis: Digitalization does not improve risk management or disruption response.

Alternate Hypothesis: Digitalization significantly improves risk management in supply

chains.

Question 1(Independent Variable): Digital maturity level

Question 2(Dependent Variable): Has digitalization helped in better disruption/risk

management

Case Processing Summary

Cases
Valid Missing Total
M Percent M Percent M Percent
How would you rate the Fi= 100.0% 0 0.0% 76 100.0%

lewvel of digital maturity in
your organization’s supply
chain? * Has digitalization
helped in better disruption
or risk management?

How would you rate the level of digital maturity in your organization’s supply
chain? * Has digitalization helped in better disruption or risk management?

Count

Crosstabulation

Has digitalization helped in better disruption or risk

management?

Yes Mo MNot Sure Total

How would you rate the Wery High B 0 0 &
level ofdug!tal !*na‘tunly ir Low 1 2 2 5
your organization’s supply
chain? Moderate 24 4 4 3z

High 19 4 4 27

“Very High 4 2 ] <]
Total 54 12 10 76

Chi-Square Tests
Asymptotic
Significance (2-
Value df sided)

Pearson Chi-Square 11.2228 .189
Likelihood Ratio 12.599 126
Linear-by-Linear 014 1 ans
Association
N of Valid Cases TG

a. 12 cells (80.0%) have expected count less than 5. The minimum expected count is _86.
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Symmetric Measures
Asymptotic
Slaﬂdal’d Efml’a Appm!imam
Value Approximate I Significance
Interval by Interval ~ Pearson’s R 014 099 118 906°
Ordinal by Ordinal ~ Spearman Correlation 003 114 024 981
N of Valid Cases 16

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

¢. Based on normal approximation.

Analysis
Variables Tested:

e Digital maturity

o Digitalization helped in disruption management

Chi-Square Result:

e Chi-Square Value: 11.222
e p-value: 0.189

Interpretation: No significant relationship was found. While digital tools may offer potential,
their effectiveness during disruptions like COVID-19 or geopolitical shifts may vary by
industry.

Conclusion: Null hypothesis is retained.
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Null Hypothesis: Investing in digital training has no impact on digital maturity.

Alternate Hypothesis: Regular digital training significantly enhances digital maturity.

Question 1(Independent Variable): Frequency of digital training

Question 2(Dependent Variable): Digital maturity level

Crosstabs
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
How often does your 76 100.0% 0 0.0% 76 100.0%
organization invest in digital
training for employees? *
How would you rate the
level of digital maturity in
your organization's supply
chain?
46

7 turnitin

Page 61 of 75 - Integrity Submission

Submission ID trn:oid:::27535:96639721




zll—.l turnitin Page 62 of 75 - Integrity Submission Submission ID trn:oid:;:27535:96639721

How often does your organization invest in digital training for employees? * How
would you rate the level of digital maturity in your organization’s supply chain?

Crosstabulation
Count
How would you rate the level of digital maturity in ..
Very High Low Moderate
How often does your Mewver i 0 1
organization invest in digital
training for employvees? Ramly 3 2 B
Occasionally (once a year) 1 3 17
Regularly (every & months o [i] 8
ar maore)
Total ] 5 32

How often does your organization invest in digital training for employees? * How
would you rate the level of digital maturity in your organization’s supply chain?

Crosstabulation
Count
How would you rate the level of ...
High Yery High Total

How often does your Mever 3 0 4
organization invest in digital
training for employvees? Ramly 3 - 15

Occasionally (once a year) 8 1 30

Regularly (every 6 months 13 4 27

ar maore)
Total 27 6 76

Chi-Square Tests
Azymplotic
Significance (2-
Yalue df zided)

Pearson Chi-Square 17.733" 12 124
Likelihood Ratio 19.077 12 087
Linear-by-Linear 2.907 1 088
Azsociation
M of Valid Cases TG

a. 14 cellz {70.0%) have expected count less than 5. The minimum expected count iz _26.
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Symmetric Measures
Asymptotic
Standard Error” Approximate
Value Approximate T Significance
Interval by Interval ~ Pearson's R 197 117 1.727 088"
Ordinal by Ordinal ~ Spearman Correlation 250 116 2211 030"
N of Valid Cases 16

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

¢. Based on normal approximation.

Analysis
Variables Tested:

e Frequency of digital training

e Digital maturity rating
Chi-Square Result:

e Chi-Square Value: 17.733
e p-value: 0.124

Additional Test: Spearman's Correlation
p=0.250, p=0.030

Interpretation: While the chi-square test wasn’t significant, Spearman’s correlation indicates
a weak but statistically significant positive relationship between training frequency and
maturity. Regular training supports better digital capability.

Conclusion: Weak support for alternate hypothesis.

48

Z"j turnltln Page 63 of 75 - Integrity Submission Submission ID trn:oid:::27535:96639721




]

]

L)

]

L]

L]

7J turnitin

27)

Page 64 of 75 - Integrity Submission Submission ID trn:oid:::27535:96639721

CHAPTER-5

CONCLUSIONS

5.1 Summary of Findings

This research explored the impact of digitalization on supply chain performance in the Indian

context through primary survey data and statistical analysis. The study focused on

understanding how digital tools—such as ERP, Al, IoT, automation, and cloud-based

systems—are being adopted in Indian supply chains and how they affect key performance

('U turnitin

indicators like cost efficiency, delivery speed, customer satisfaction, inventory visibility, and

flexibility.

From the analysis of 100+ responses collected via a structured questionnaire, the following

major findings emerged:

Cost Reduction: There is a significant relationship between digitalization and
reduction in operational costs. Respondents who selected cost-saving as a driver of

digitalization confirmed its effectiveness through improved performance metrics.

Flexibility & Responsiveness: Firms with higher digital maturity levels were more
likely to report improvements in supply chain flexibility and responsiveness,

particularly in adapting to market demands or disruptions.

Digital Training & Maturity: A weak but statistically significant correlation was
found between regular investment in digital training and a higher level of digital

maturity within organizations.

Inventory Visibility, Order Fulfilment & Coordination: Surprisingly, no statistically
significant association was found between tool adoption and perceived improvements
in inventory visibility, order fulfilment time, and departmental coordination—
suggesting a possible gap between implementation and execution or differences across

industries.
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5.2 Practical Implications

o Strategic Investments: Indian companies need to shift from selective digitalization to
a strategic, organization-wide approach. Technologies must be integrated not just as

isolated solutions but across the supply chain to realize full benefits.

D e SME Inclusion: Special attention must be given to small and medium enterprises

(SMEs) that lag in digital adoption due to budgetary or infrastructure constraints.
Government incentives and public-private partnerships could drive digital penetration

at the grassroots level.

e Training & Change Management: Digital tools are only as effective as their users.
Companies should invest in continuous training, upskilling, and change management

programs to maximize ROI from digital investments.

e Custom Solutions: Due to the diversity of supply chain models in India—from
organized e-commerce players to unorganized traditional networks—one-size-fits-all

digital solutions will not work. Customized tech strategies must be developed.

5.3 Academic and Research Contributions

This study adds empirical value to the limited body of academic research focusing specifically
on Indian digital supply chains. While there is ample global literature on supply chain
digitalization, Indian studies are often limited to case-specific or conceptual analyses. By using
primary data, hypothesis testing, and statistical tools like Chi-square and Spearman correlation,

this research provides quantitative backing to claims about digitalization’s impact.

5.4 Limitations

e The data is perception-based, relying on self-assessed improvements rather than

objective operational data.

e The sample size is limited and uses convenience sampling, which restricts

generalizability.

2] o The cross-sectional nature of the study does notallow measurement of long-term digital

impacts.

These limitations point toward opportunities for more robust studies using actual company

performance data, industry segmentation, and longitudinal analysis.

50

Z"—.I turnltln Page 65 of 75 - Integrity Submission Submission ID trn:oid:::27535:96639721




7J turnitin

5.5 Recommendations for Future Research

Page 66 of 75 - Integrity Submission

Submission ID trn:oid:::27535:96639721

Longitudinal Studies: Track digital transformation over 2-3 years to measure

sustained performance impact.

Industry-Specific Deep Dives: Examine digital adoption in specific industries like

agriculture, pharma, and retail.

Comparative Studies: Compare Indian digital supply chains with global counterparts

to identify best practices.

ROI-Focused Research: More studies are needed on how businesses can measure the

financial return on digitalization efforts.

5.6 Concluding Remarks

Digitalization has undoubtedly emerged as a game-changer in modern supply chains. In India,

where logistical challenges, infrastructural gaps, and workforce readiness still vary widely,

digital tools offer a bridge toward smarter, faster, and more resilient supply networks.

However, successful digital transformation demands more than technology—it requires

visionary leadership, skilled talent, cultural readiness, and continuous improvement. With the

right mix of investment, education, and policy support, India can build globally competitive,

digitally enabled supply chains that drive inclusive growth and innovation.
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ANNEXURE

4/29/25, 9:46 AM Survey to understand the Impact of Digitalization on Supply Chain Performance in Indian centric

Survey to understand the Impact of
Digitalization on Supply Chain
Performance in Indian centric

1. Name
2. Email
3. Age

Mark only one oval.

Under 25
25-35
36-45
46-55
Above 55

4. Gender

Mark only one oval.

Male
Female
Others

Prefer not to say

https://docs.google.com/forms/d/1hQ5JYIBwLYANyBN79QPq1tg_Pe7dmUVebS6hEdZR1Lg/edit 19
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4/29/25, 9:46 AM Survey to understand the Impact of Digitalization on Supply Chain Performance in Indian centric

5. Areyoua:*
Mark only one oval.
Working professionals
Student (MBA/PG/UG)

Business

Other:

6. Years of Experience in Supply Chain/Operations: *
Mark only one oval.
0-2 years
2-5years

6-10 years

More than 10 years

7. Industry Sector: *
Mark only one oval.
Manufacturing
Logistics
Retail
FMCG
E-commerce

Others( e.g., pharma, automotive, etc.)

Section B: Current State of Supply Chain

https://docs.google.com/forms/d/1hQ5JYIBwLYANYyBN79QPq1tg_Pe7dmUVebS6hEdZR1Lg/edit 2/9

54

Z"j turnltln Page 69 of 75 - Integrity Submission Submission ID trn:oid:::27535:96639721




ZI'—_I turnitin Page 70 of 75 - Integrity Submission

Submission ID trn:oid:::27535:96639721

4/29/25, 9:46 AM Survey to understand the Impact of Digitalization on Supply Chain Performance in Indian centric

8. What kind of digital tools/technologies are currently being used? (Select all that *

apply)

Check all that apply.

ERP Systems (SAP, Oracle, etc.)

RFID / Barcode Scanning

Warehouse Management System (WMS)

Transportation Management System (TMS)

| loT Devices

Artificial Intelligence / Machine Learning

Blockchain

Other:

9. How would you rate the level of digital maturity in your organization’s supply  *

chain?
Mark only one oval.

Very Low
Low
Moderate
High
Very High

10. How often does your organization invest in digital training for employees? *

Mark only one oval.

Regularly (every 6 months or more)

Occasionally (once a year)
Rarely

Never

https://docs.google.com/forms/d/1hQ5JYIBwLYyANyBN79QPq1tg_Pe7dmUVebS6hEdZR1Lg/edit
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4/29/25, 9:46 AM Survey to understand the Impact of Digitalization on Supply Chain Performance in Indian centric

11.  Which of the following are key drivers for digital adoption in the supply chain? *
(Select all that apply)

Check all that apply.

Cost reduction

Customer expectation

Competitive pressure

Operational efficiency
Compliance/regulatory requirements
Sustainability goals

Section C: Perceived Impact of Digitalization

https://docs.google.com/forms/d/1hQ5JYIBwLYANYyBN79QPq1tg_Pe7dmUVebS6hEdZR1Lg/edit 4/9
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4/29/25, 9:46 AM Survey to understand the Impact of Digitalization on Supply Chain Performance in Indian centric

12. Please rate the following statements on a scale of 1 to 5 *
(1 = Strongly Disagree, 5 = Strongly Agree)

Mark only one oval per row.

Digitalization
has improved
the overall
efficiency of

our supply
chain.

It has
reduced order
fulfillment
times.

Inventory
visibility has
improved due
to digital
tools.

Thereis
better
coordination
between
departments
(procurement,
production,
distribution).

Digitalization
has helped in
reducing
costs.

Realtime
data helps in
better
decision-
making.

Customer
satisfaction
has improved
due to faster
and accurate
delivery.

https://docs.google.com/forms/d/1hQ5JYIBwLYyANyBN79QPq1tg_Pe7dmUVebS6hEdZR1Lg/edit 5/9

7 turnitin
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4/29/25, 9:46 AM Survey to understand the Impact of Digitalization on Supply Chain Performance in Indian centric

13.  How has digitalization affected supply chain flexibility and responsiveness? *

Mark only one oval.

Highly improved
Moderately improved
No impact

Negative impact

14. Has digitalization helped in better disruption or risk management? *

Mark only one oval.

Yes
No

Not sure

15.  What are the main challenges faced during digital adoption in the supply &
chain? (Select top 3)
Check all that apply.

High Implementation Cost
Lack of Skilled Workforce
Data Privacy Concerns
Resistance to Change
Infrastructure Issues

Other:

https://docs.google.com/forms/d/1hQ5JYIBwLYyANyBN79QPq1tg_Pe7dmUVebS6hEdZR1Lg/edit 6/9
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4/29/25, 9:46 AM Survey to understand the Impact of Digitalization on Supply Chain Performance in Indian centric

16.  What major benefits have you observed from digitalization? (Select top 3) *

Check all that apply.

| Improved supply chain visibility
Reduced operational costs
Faster decision-making
Better demand forecasting
Enhanced customer satisfaction

| Improved supplier performance

17.  In your opinion, what is the main reason digital transformation initiatives fail in *
supply chains?
Check all that apply.

Poor planning
Lack of leadership support
Insufficient employee training
High cost

| Low adoption across functions

18. Do you believe digital transformation in supply chain will be a key *
differentiator in the next 5 years?

Mark only one oval.
Strongly Agree
Agree
Neutral
Disagree

Strongly Disagree

https://docs.google.com/forms/d/1hQ5JYIBwLYyANyBN79QPq1tg_Pe7dmUVebS6hEdZR1Lg/edit 79
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4/29/25, 9:46 AM Survey to understand the Impact of Digitalization on Supply Chain Performance in Indian centric

19.  Which digital technology do you believe will have the biggest impact on *
supply chain in the future?

Mark only one oval.

Al & Machine Learning
Blockchain

loT

Big Data & Analytics
Robotics/Automation

Other:

20. Do you believe digitalization will reduce the need for human interventions in *
supply chains?

Mark only one oval.
Yes, significantly
No, human input will remain essentials

To some extent

Not sure

21. In your opinion, how has digitalization impacted the overall performance of the
supply chain?
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