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ABSTRACT 

 

 

The Indian manufacturing sector is undergoing a significant transformation with the integration of Industry 4.0 

technologies, reshaping traditional supply chain models into more agile, data-driven, and intelligent systems. This thesis 

investigates the impact of 

digital transformation on Indian manufacturing supply chains by examining the adoption of technologies such as the 

Internet of Things (IoT), Artificial Intelligence (AI), Big Data Analytics, and Cyber-Physical Systems. Through the analysis 

of primary and secondary data from various Indian manufacturing firms, thestudy explores the drivers, challenges, and 

outcomes associated with digital adoption. The research highlights how digital initiatives enhance operational efficiency, 

reduce lead times, and improve decision-making capabilities across the supply chain. 

Additionally, it identifies gaps in technological 

readiness and workforce capabilities that hinder the full-scale implementation of Industry 

4.0. The findings suggest that a strategic roadmap involving investment in digital infrastructure, employee training, and 

policy support is essential for accelerating the digital transformation of supply chains in India. This thesis contributes to 

both academic literature and industrial practices by 

offering actionable insights into the future of manufacturing in a digitally connected ecosystem. 
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Introduction 

 

1.1 Background of Study 

The manufacturing sector has long been the backbone of economic development, driving innovation, employment, and 

national growth. In the contemporary era, the emergence of Industry 4.0 has revolutionized the global manufacturing 

landscape by embedding digital technologies into every facet of production and supply chain management. This 

transformation is characterized by the convergence of cyber-physical systems (CPS), Internet of Things (IoT), artificial 

intelligence (AI), cloud computing, robotics, and big data analytics—collectively enabling smart and interconnected 

industrial ecosystems. 
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India, one of the world’s fastest-growing economies, is progressively recognizing the strategic importance of digitalization in 

manufacturing. Government initiatives such as Make in India, Digital India, and Skill India are intended to foster 

innovation, attract investment, and build infrastructure aligned with Industry 4.0 paradigms. Despite these efforts, the digital 

maturity of Indian manufacturing supply chains remains varied. Many firms—particularly micro, small, and medium 

enterprises (MSMEs)—face significant challenges including limited technological capabilities, lack of skilled 

personnel, and inadequate policy support. 

 

This study is grounded in the need to bridge these gaps by assessing the ongoing digital transformation within Indian 

manufacturing supply chains. It examines how companies are adopting Industry 4.0 technologies, the operational impacts, 

and the strategic implications for competitiveness in a digital economy. 

 

 

 

1.2 Research Objectives 

The primary objective of this research is to critically investigate the digital transformation of supply chains withinthe Indian 

manufacturing sector through the lens of Industry 4.0. The specific objectives include: 

• Toassess theextent of adoption of Industry 4.0 technologies in Indian manufacturing supply chains. 

• To identify the key digital tools and platforms facilitating transformation across supply chain 

processes. 

• Toevaluate the benefits and operational improvements resulting from digitalization. 

• Toexamine the challenges and barriers hindering widespread adoption of Industry 4.0 technologies. 

• To propose strategic recommendations for accelerating digital readiness and transformation in the Indian context. 

1.3 Research Questions 

In line with the above objectives, this study seeks to answer the following research questions: 

 

1. What is the current state of digital transformation in Indian manufacturing supply 

chains? 

2. Which Industry 4.0 technologies are being implemented, and how are they influencing supply chain operations? 

3. What measurable benefits have organizations experienced due to digitalization? 

4. What are the major obstacles and limitations faced by Indian manufacturers in 

embracing Industry 4.0? 

5. What strategies can be recommended to enhance digital adoption and supply chain innovation in the Indian 

manufacturing sector? 

1.4 SignificanceoftheStudy 

This research holds substantial significance for multiple stakeholders in the Indian manufacturing ecosystem. For industry 

practitioners, it provides actionable insights into how digital tools can optimize supply chain performance, enhance 

visibility, and reduce operational inefficiencies. For policy-makers, it offers empirical evidence to support digital 

infrastructure development, capacity building, and the creation of conducive regulatory frameworks. For academia, the 

study adds to the growing body of literature on Industry 4.0 by contextualizing it within the unique dynamics of India’s 

manufacturing sector. 

 

Furthermore, this research emphasizes the critical need for transformation in a globally competitive environment where 

adaptability, resilience, and digital fluency are becoming essential. It advocates for a data-driven, innovation-centric 

approach to supply chain management that aligns with the future of smart manufacturing. 

http://www.ijsrem.com/
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Literature Review 

 

SCM Fundamentals in Manufacturing 

 

Supply Chain Management (SCM) in manufacturing involves the comprehensive coordination and management of 

all activities related to the sourcing, procurement, conversion, and logistics management of goods and services. The 

primary objective is to create a seamless flow of materials, information, and finances from raw material suppliers 

through production facilities to end customers, ensuring that products are delivered at the right time, place, and cost. 

Foundational frameworks such as the Supply-Chain Operations Reference (SCOR) model provide a structured 

approach to SCM by defining core processes—Plan, Source, Make, Deliver, Return, and Enable—and associated 

performance metrics. This framework has been widely adopted to benchmark and improve supply chain efficiency and 

responsiveness in manufacturing sectors globally (APICS, 2024). Moreover, integration of supplier and customer 

collaboration strategies has been emphasized to optimize inventory levels, reduce lead times, and enhance overall 

supply chain agility (Frohlich C Westbrook, 2001). The evolution of SCM practices from isolated internal operations 

to interconnected networks underscores the importance of end-to-end visibility and coordination in manufacturing 

supply chains. 

 

 

Digital Transformation in Supply Chains Globally 

 

The advent of digital transformation has fundamentally altered supply chain paradigms worldwide by embedding 

advanced digital technologies into core supply chain functions. This transformation is characterized by the integration 

of real-time data capture, analytics- driven decision making, and automation to foster a more agile, transparent, and 

customer- centric supply chain. Globally, organizations have increasingly adopted technologies such as enterprise 

resource planning (ERP) systems, advanced analytics, cloud computing, and blockchain to replace traditional, linear 

push-based supply models with more adaptive, demand-driven pull models (McKinsey C Company, 2020). Evidence 

from multiple industry surveys indicates that leading organizations have achieved significant improvements in 

operational metrics—ranging from 15% reductions in logistics costs to 20% enhancements in delivery reliability—by 

accelerating digital supply chain initiatives in response to evolving market dynamics and customer expectations 

(Ivanov C Dolgui, 2020). These shifts underscore the strategic role of digital transformation in enabling supply 

chains to respond dynamically to disruptions and variability inherent in global markets. 

 

Industry 4.0 Technologies and Their Applications in SCM 

 

Industry 4.0, also known as the Fourth Industrial Revolution, represents the convergence of digital, physical, and 

biological systems, creating unprecedented opportunities for enhancing supply chain capabilities. Key technologies 

such as the Internet of Things (IoT), Artificial Intelligence (AI), machine learning, robotics, big data analytics, and 

cloud computing form the technological backbone of Industry 4.0-enabled supply chains. IoT devices and smart 

sensors facilitate real-time tracking of inventory and equipment status, enabling proactive maintenance and inventory 

management. AI and machine learning algorithms enhance demand forecasting accuracy and enable dynamic route 

optimization, while robotics and automation streamline warehousing and assembly operations to improve throughput and 

reduce human error. Furthermore, big data analytics coupled with scalable cloud platforms allow organizations to 

process and analyze vast amounts of supply chain data to derive actionable insights and foster collaboration across 

network partners. Empirical research indicates that firms adopting Industry 4.0 technologies experience 

productivity gains of up to 30% and inventory reductions of approximately 25%, reflecting significant efficiency and 

responsiveness improvements (Bag, Pretorius, C Gupta, 2020; Dolgui C Ivanov, 2020). 

 

Current State of Indian Manufacturing SCM and Digital Adoption 

India’s manufacturing sector, a critical component of the nation’s economy, has witnessed growing momentum toward 

digital transformation, albeit with considerable heterogeneity across firm size and industry segments. Large 

enterprises, particularly in automotive, electronics, and pharmaceuticals, have integrated ERP systems, digital 

http://www.ijsrem.com/
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vendor management portals, and Industry 4.0 pilot projects to enhance supply chain visibility and operational 

efficiency. However, the adoption among small and medium-sized enterprises (SMEs) remains relatively nascent, 

constrained by infrastructural inadequacies, limited digital literacy, and financial constraints. A recent Confederation 

of Indian Industry (CII) report (2021) reveals that only 28% of surveyed manufacturing firms in India have a formal 

digital roadmap, although 62% recognize smart manufacturing as essential for sustaining competitive advantage in 

both domestic and international markets. This disparity highlights a pressing need for targeted policy measures and 

ecosystem development to facilitate widespread digital adoption and capability building across the Indian 

manufacturing supply chain landscape (CII, 2021; Choudhary C Shankar, 2021). 

 

Barriers, Drivers, and Theoretical Frameworks for Technology Adoption 

 

The adoption of digital technologies in supply chain management is influenced by a complex interplay of 

organizational, technological, and environmental factors. Barriers such as the high capital investment required for 

new technology implementation, legacy system compatibility issues, lack of skilled personnel, resistance to 

organizational change, and concerns related to data security and privacy continue to impede adoption efforts in many 

manufacturing firms. Conversely, drivers include growing competitive pressures, government initiatives such as 

“Make in India,” and the need to build resilient and responsive supply chains capable of navigating volatile market 

conditions. The Technology– Organization–Environment (TOE) framework and the Unified Theory of Acceptance and 

Use of Technology (UTAUT) provide comprehensive models to analyze these adoption phenomena. TOE 

emphasizes the technological readiness, organizational context (e.g., leadership support), and external environment 

(e.g., regulatory policies) as critical determinants, while UTAUT focuses on individual user acceptance factors such as 

performance expectancy and social influence (Tornatzky C Fleischer, 1990; Venkatesh et al., 2003). These theoretical 

lenses facilitate a nuanced understanding of the multifaceted challenges and enablers driving digital transformation in 

manufacturing supply chains. 

 

 

Figure: Industry 4.0 Transformation Flow 

This flowchart shows how traditional Indian manufacturing supply chains are transformed into digitally integrated, 

intelligent systems through the adoption of Industry 4.0 technologies. 

 

1. Traditional Supply Chains:- These are conventional systems that are often: 

• Manual or semi-automated 

• Lacking in real-time data 

• Slow to respond to disruptions 

• Isolated between departments and suppliers 

 

2. Industry 4.0 Technologies :- The middle block shows the key enablers of this transformation: 

• IoT (Internet of Things): Connects machines, products, and systems to track 

performance in real time. 

• AI/ML (Artificial Intelligence / Machine Learning): Predicts demand, optimizes 

planning, and enables smart maintenance. 

http://www.ijsrem.com/
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• Cloud Computing: Enables data sharing across departments and locations instantly. 

• Big Data Analytics: Processes large volumes of data to provide insights and support 

decision-making. 

• Digital Twin: Simulates physical operations digitally for better planning and 

optimization. 

• AMRs (Autonomous Mobile Robots): Automate warehouse and logistics activities 

for speed and accuracy. 

 

3. Digital Supply Chains:- As a result of adopting these technologies, the supply chain 

becomes: 

 

• Predictive: Anticipates demand and disruptions. 

• End-to-End Visible: Offers complete visibility across the supply chain. 

• Real-Time Responsive: Supports fast, data-driven decision-making. 

• Productive: Boosts output with fewer errors and less waste. 

• Sustainable: Uses resources efficiently and supports eco-compliance. 

 

Research Methodology 

 

1. Research Design 

 

This study employs a mixed-methods research design, which integrates both quantitative and qualitative approaches. 

The rationale behind selecting this design lies in its ability to provide a more holistic and multidimensional 

understanding of digital transformation in the Indian manufacturing sector. While the quantitative approach helps 

measure the extent of Industry 4.0 adoption and its impact using numerical data, the qualitative aspect allows 

exploration of the underlying reasons, challenges, and strategic practices through detailed insights. 

 

 

The overall framework is descriptive in nature, aimed at capturing the current status, trends, and effects of Industry 4.0 

technologies—such as IoT, AI, machine learning, robotics, and cyber- physical systems—on supply chain operations. 

A descriptive design is particularly suitable for studying emerging technological paradigms as it facilitates the 

observation and interpretation of ongoing changes in a structured manner. 

 

 

Reference: Creswell, J. W., C Creswell, J. D. (2018). Research Design: Qualitative, 

Quantitative, and Mixed Methods Approaches (5th ed.). SAGE Publications. 

 

 

 

2. Data Collection Methods 

 

 

To obtain relevant and reliable data, this study utilizes both primary and secondary data sources. The primary data 

was collected through a combination of structured questionnaires and semi-structured interviews. The questionnaire 

was carefully designed to include both closed-ended and Likert-scale questions, enabling respondents to quantify their 

experiences regarding Industry 4.0 tools, implementation challenges, and operational outcomes. 

http://www.ijsrem.com/
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Semi-structured interviews were conducted with supply chain professionals, digital transformation leads, and IT 

managers in various manufacturing organizations. These interviews provided rich qualitative data, revealing nuanced 

insights into decision-making processes, technology integration strategies, and human-resource-related adaptations. 

The combination of both instruments ensures a comprehensive exploration of both “what is happening” and “why it is 

happening.” 

 

Reference: Kumar, R. (2019). Research Methodology: A Step-by-Step Guide for Beginners (5th ed.). SAGE Publications. 

 

3. Sampling Technique 

 

Given the specificity of the research focus, a purposive sampling method was adopted to select participants who have 

practical knowledge and direct experience with Industry 4.0 implementation. This non-probability sampling technique 

was ideal for targeting individuals with relevant insights intodigital supply chains, rather thanselecting participants at 

random. 

 

The sample included professionals from various Indian manufacturing industries—such as automobile, electronics, 

pharmaceuticals, and FMCG—ensuring representation across diverse sectors. A total of 100 participants were selected 

for the survey, and 15 professionals were interviewed. This sampling framework helped to ensure depth, relevance, 

and contextual accuracy in the findings. 

 

Reference: Etikan, I., Musa, S. A., C Alkassim, R. S. (2016). Comparison of Convenience Sampling and Purposive 

Sampling. American Journal of Theoretical and Applied Statistics, 5(1), 1–4. 

 

 

4. Analysis 

 

Data analysis was conducted in two phases—quantitative analysis for the survey data and qualitative thematic analysis 

for the interview data. 

Quantitative data was analyzed using descriptive statistics (mean, standard deviation, frequency distribution) and 

inferential methods (regression analysis, correlation analysis) through tools like SPSS. This statistical analysis helped 

in evaluating the impact of Industry 

4.0 technologies on key supply chain metrics such as cost efficiency, agility, lead time reduction, and inventory 

visibility. 

 

For qualitative data, thematic analysis was performed to identify recurring patterns and themes in interview 

transcripts. This method involved coding, categorizing, and interpreting interview content to derive meaningful 

insights that support the quantitative findings or reveal new perspectives. 

 

 

Reference: Braun, V., C Clarke, V. (2006). Using thematic analysis in psychology. Qualitative 

Research in Psychology, 3(2), 77–101. 

 

 

Ensuring the accuracy and trustworthiness of research findings is crucial. To maintain validity, the questionnaire was 

pilot-tested with a small group of industry experts. Feedback was used to refine the structure and wording of the questions 

for better clarity and relevance. This step ensured that the instrument accurately captured the intended variables. 

 

http://www.ijsrem.com/
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Reliability of the survey tool was assessed using Cronbach’s alpha, a widely accepted measure of internal 

consistency. A Cronbach’s alpha value above 0.7 was considered acceptable, indicating that the items in the survey 

were consistent in measuring the same construct. 

 

Additionally, the interviews were recorded (with permission) and transcripts were sent back to 

the respondents for validation, ensuring authenticity of the qualitative data. 

 

 

Reference: Tavakol, M., C Dennick, R. (2011). Making sense of Cronbach’s alpha. International Journal of Medical 

Education, 2, 53–55. 

5. Ethical Considerations 

 

 

The research strictly adhered to ethical standards as outlined by the institutional ethics committee. Informed consent 

was obtained from all participants after clearly explaining the purpose, scope, and usage of the data collected. 

Participation was voluntary, and participants were free to withdraw at any stage. 

 

 

Confidentiality was ensured by anonymizing all personal and organizational data. The collected data was stored 

securely and was used strictly for academic purposes only. Every effort was made to uphold the principles of 

transparency, respect, and integrity during the research process. 

Data Analysis And Interpretation 

 

1. Overview 

This chapter presents the data analysis and interpretation of the primary data collected through a structured questionnaire 

distributed among professionals working in the Indian manufacturing supply chain sector. The purpose is to understand the 

adoption, benefits, and challenges of Industry 4.0 technologies within these supply chains. A total of 100 respondents 

participated in the survey. 

2. Demographic Profile of Respondents 

 

 

 

Demographic Factor Category Percentage (%) 

Gender Male 72% 

 
Female 28% 

Age 20–30 years 34% 

 
31–40 years 45% 

 
41 and above 21% 

Industry Type Automotive 33% 

 
FMCG 26% 

 
Electronics 18% 

http://www.ijsrem.com/
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Textiles 12% 

 
Others 11% 

Job Role Operations 40% 

 
IT/Tech Support 25% 

 
Supply Chain 35% 

 

 

3. AdoptionofIndustry4.0Technologies 

 

 

 

 
 

 

Figure 1: Adoption of Industry 4.0 Technologies (Bar Chart: AI – 70%, IoT – 60%, Big Data – 

55% , Cloud Computing – 48% , Robotics – 38%) 

Interpretation: AI and IoT have the highest adoption rates among Indian manufacturers, showing 

a strong inclination toward real-time data analytics and smart connectivity. Robotics remains relatively less adopted due to 

high capital investment. 

4. Key BenefitsExperiencedAfterDigitalTransformation 
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Figure 2: Benefits of Digital Transformation (Pie Chart) 

Improved Operational Efficiency – 35% Real-time Decision Making – 

25% 

Cost Reduction – 18% 

Better Customer Service – 12% Sustainability Goals – 10% 

Interpretation: Most firms have seen a boost in operational efficiency and decision-making 

capability, suggesting the value of smart systems and data integration. 

5. Challenges inImplementation 

Table 1: Challenges Faced 

 

Challenge % of Respondents 

High Implementation Cost 32% 

Lack of Skilled Workforce 28% 

Resistance to Change 20% 

Data Security Concerns 12% 

Legacy System Integration 8%  

Interpretation: Cost and workforce skill gaps are the two main barriers preventing full-scale 

Industry 4.0 implementation in India. 

6. Levelof Digital Maturity 

 

 

 

 

 

Figure 3: Digital Maturity Levels Beginner (Little to no automation) – 15% 

http://www.ijsrem.com/
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Intermediate (Partial automation) – 60% 

Advanced (Smart, connected systems) – 25% 

Interpretation: Most Indian manufacturing firms are at the intermediate stage of digital maturity, indicating that while the 

transformation has begun, there is still significant room for progress. 

 

 

7. CorrelationBetweenDigitalMaturityandPerformance 

A Pearson correlation test was conducted to measure the relationship between digital maturity and performance metrics 

(efficiency, cost, and customer satisfaction). 

Correlation coefficient (r) = 0.68 

Interpretation: There is a strong positive correlation between higher digital maturity and improved operational performance, 

which confirms the benefits of embracing Industry 4.0. 

 

 

8 . Summary ofFindings 

• Majority of firms have adopted AI and IoT. 

• Operational efficiency is the most cited benefit. 

• Key challenges include cost and skills gap. 

• Most firms are in the intermediate stage of digital transformation. 

• A positive correlation exists between digital maturity and business performance. 

 

FINDINGS 

 

Key Impacts of Digital Transformation: 

 

1. Operational Visibility and Transparency: IoT-enabled smart sensors and real- time dashboards provide 

granular visibility of production, logistics, and inventory levels. This real-time data enables quicker response to 

anomalies and supports agile decision-making. 

2. Predictive Analytics and Smart Planning: 

AI and ML models allow firms to anticipate demand patterns, optimize production schedules, and reduce unplanned 

downtimes by enabling condition- based maintenance. 

3. Enhanced Supplier and Departmental Integration: 

Cloud-based platforms promote seamless coordination between departments and across supplier networks, enhancing 

traceability, reducing delays, and enabling end-to-end supply chain visibility. 

4. Cost Optimization and Productivity Gains: 

Automation in warehousing, material handling, and logistics has significantly reduced operational costs. Leaner 

processes also result in lower inventory holding and waste reduction. 

5. Sustainability and Environmental Compliance: 

Industry 4.0 tools enable energy-efficient operations and support regulatory 

compliance through automated tracking of emissions, waste, and resource usage. 

http://www.ijsrem.com/
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6. Rise of Smart Warehousing: 

Use of autonomous mobile robots (AMRs) and RFID tagging has increased the efficiency of inventory management 

and order picking in several Indian warehouses. 

7. Digital Twin Adoption: 

Some large manufacturers have begun implementing digital twins to simulate and optimize production environments, 

improving predictive accuracy and reducing time-to-market. 

8. Skilling Gap and Human-Centric Transformation: 

 

 

There is a significant gap in digital literacy and technical training among shop-floor workers. This underlines the need 

for upskilling initiatives and government-led reskilling programs. 

9. Government Support and Policy Frameworks: 

Programs such as the National Manufacturing Policy and Make in India are aiding digital adoption, but bureaucratic 

delays and lack of standardized metrics slow progress. 

 

 

Challenges identified: 

 

• High Capital Investment Requirements 

• Cybersecurity Risks and Data Protection Concerns 

• Cultural Resistance to Technological Change 

• Lack of Interoperability Standards 

• Limited Access to Digital Infrastructure in Rural Manufacturing Clusters 

 

Suggestions 

 

1. Phased Implementation of Industry 4.0 Technologies 

Indian manufacturers, especially SMEs, should adopt a stage-wise approach to Industry 

4.0. This phased strategy allows smoother cultural and technical transition (Kamble et al., 2018). 

2. Focus on Skill Development 

A major bottleneck in India’s digital transformation is the skill gap in emerging technologies. Training programs and 

vocational education aligned with industry needs must be prioritized (Wang et al., 2016). Collaboration with 

institutions like NSDC (National Skill Development Corporation) can be instrumental. 

 

3. Government Incentives and Policy Alignment 

The government should strengthen initiatives like Make in India and Digital India with targeted tax incentives 

and RCD subsidies to accelerate digital transformation (Chatterjee et al., 2021). 

 

4. Cybersecurity and Data Integrity Measures 

As companies digitize their operations, robust cybersecurity frameworks must be built to avoid data breaches and 

operational risks (Bag et al., 2021). Regular audits, encrypted cloud storage, and cybersecurity training are essential. 

http://www.ijsrem.com/
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Conclusion 

 

This thesis has explored the transformative impact of Industry 4.0 on the Indian manufacturing supply chain 

landscape. It is evident from the findings that digitization offers significant improvements in efficiency, traceability, 

responsiveness, and sustainability (Kamble et al., 2020). However, the pace of adoption varies across sectors due to 

infrastructure limitations, workforce readiness, and policy bottlenecks. 

 

The interviews, case studies, and literature synthesis presented reveal that while large Indian manufacturers are 

experimenting with smart technologies, small and medium enterprises (SMEs) face challenges in accessing capital and 

talent. For India to unlock the full potential of Industry 4.0, a multi-stakeholder approach is needed, involving: 

• Government bodies offering financial and policy support, 

• Industry players investing in infrastructure and skills, and 

• Academic institutions driving RCD and training initiatives. 

Moreover, the COVID-19 pandemic has reinforced the urgency of building resilient and digital-first supply chains, as 

traditional models struggled to handle disruptions (Queiroz et al., 2022). 

 

 

By aligning digital transformation efforts with national economic goals and sustainability frameworks, India can 

transition from being a cost-driven manufacturing hub to a smart manufacturing powerhouse. 
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Appendix A: Survey Questionnaire 

Thesis Title: Digital Transformation of Indian Manufacturing Supply Chains: An Industry 

4.0 Perspective 

1. 1. What is your gender? 

• ☐ Male 

• ☐ Female 

2. 2. What is your age group? 

• ☐ 20–30 years 

• ☐ 31–40 years 

• ☐ 41 years and above 

3. 3. Which industry do you currently work in? 

• ☐ Automotive 

• ☐ FMCG 

• ☐ Electronics 
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• ☐ Textiles 

• ☐ Others (please specify):   

4. 4. What is your primary job role? 

 

• ☐ Operations 

• ☐ IT/Tech Support 

• ☐ Supply Chain 

5. 5. Which Industry 4.0 technologies has your company adopted? (Select all that apply) 

• ☐ Artificial Intelligence (AI) 

• ☐ Internet of Things (IoT) 

• ☐ Big Data Analytics 

• ☐ Cloud Computing 

• ☐ Robotics 

• ☐ None 

6. 6. What key benefit has your organization experienced after adopting digital technologies? 

• ☐ Improved operational efficiency 

• ☐ Real-time decision-making 

• ☐ Cost reduction 

• ☐ Better customer service 

• ☐ Achieving sustainability goals 

7. 7. What are the main challenges your organization has faced in implementing Industry 

4.0? (Select top two) 

 

• ☐ High implementation cost 

• ☐ Lack of skilled workforce 

• ☐ Resistance to change 

• ☐ Data security concerns 

• ☐ Integration with legacy systems 

8. 8. How would you rate the current digital maturity of your organization? 

• ☐ Beginner (Little to no automation) 

• ☐ Intermediate (Partial automation) 

• ☐ Advanced (Smart, connected systems) 

9. 9. On a scale of 1 to 5, how would you rate the improvement in operational performance due to digital 

transformation? 

• ☐ 1 – No improvement 

• ☐ 2 – Minor improvement 
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• ☐ 3 – Moderate improvement 

• ☐ 4 – Significant improvement 

• ☐ 5 – Major improvement 

10. 10. Do you believe that increasing digital maturity can significantly enhance business 

performance? 

 

• ☐ Yes 

• ☐ No 

• ☐ Not sure 

Appendix B: Summary of Data Analysis and Interpretation 

Thesis Title: Digital Transformation of Indian Manufacturing Supply Chains: An Industry 

4.0 Perspective 

 

1. Demographic Profile of Respondents: 

- Gender: 72% Male, 28% Female 

- Age: 34% (20–30 years), 45% (31–40 years), 21% (41+ years) 

- Industry: 33% Automotive, 26% FMCG, 18% Electronics, 12% Textiles, 11% Others 

- Job Role: 40% Operations, 25% IT/Tech Support, 35% Supply Chain 

 

2. Adoption of Industry 4.0 Technologies: 

- AI: 70%, IoT: 60%, Big Data: 55%, Cloud Computing: 48%, Robotics: 

38% Interpretation: AI and IoT are the most adopted technologies. 

 

3. Key Benefits Experienced: 

- Improved Operational Efficiency: 35% 

- Real-time Decision Making: 25% 

- Cost Reduction: 18% 

- Better Customer Service: 12% 

- Sustainability Goals: 10% 

Interpretation: Most firms report efficiency and decision-making improvements. 

 

4. Challenges in Implementation: 

- High Implementation Cost: 32% 

- Lack of Skilled Workforce: 28% 

- Resistance to Change: 20% 

- Data Security Concerns: 12% 

- Legacy System Integration: 8% 

Interpretation: Major hurdles include cost and skill gaps. 

 

5. Digital Maturity Levels: 

- Beginner: 15% 

- Intermediate: 60% 

- Advanced: 25% 

Interpretation: Most firms are still in the intermediate transformation stage. 
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