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Abstract 

The convergence of digital technologies, geopolitical shifts, and sustainability 

imperatives is reshaping global supply chains, logistics, and trade at an unprecedented pace. 

This study explores key innovations transforming the domain, including AI-enabled demand 

forecasting, blockchain for trade transparency, IoT-driven real-time visibility, autonomous 

logistics, and green supply chain practices. Predictive analytics and machine learning are 

mitigating the bullwhip effect and enabling proactive risk management, while digital twins and 

control towers enhance end-to-end supply chain resilience. In global trade, innovations such 

as smart contracts, paperless customs via single window systems, and cross-border e-

commerce platforms are reducing friction and transaction costs. However, challenges persist 

in technology adoption among SMEs, cybersecurity risks, regulatory fragmentation, and the 

need for skilled talent. Using a systematic review of literature from 2020-2026 and case 

examples from industry leaders, this paper identifies emerging trends and proposes a 

framework for innovation adoption. The findings suggest that firms integrating predictive 

SCM, sustainable logistics, and agile trade compliance gain significant competitive advantage 

in volatility. The study contributes to theory by linking digital innovation with supply chain 

resilience and offers managerial insights for navigating the next generation of global trade.  

 

Keywords: Supply Chain Innovation, Logistics 4.0, AI Forecasting, Blockchain Trade, Digital 

Twin, Global Trade, Supply Chain Resilience 

 

Introduction 

Global supply chains, logistics networks, and trade ecosystems form the backbone of 

the modern economy, enabling the movement of goods, services, and capital across borders. 

Yet the last decade has exposed their fragility. Events ranging from the COVID-19 pandemic 
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and Suez Canal blockage to geopolitical conflicts and climate disruptions have highlighted how 

quickly traditional, linear supply chains can unravel. In response, the sector is undergoing a 

structural transformation driven by digital innovation, sustainability mandates, and the need 

for resilience. The convergence of Industry 4.0 technologies is redefining supply chain 

management. Artificial Intelligence and machine learning now power predictive forecasting 

that anticipates demand shifts and disruptions before they occur. Blockchain and smart 

contracts are introducing transparency and trust into cross-border trade, reducing 

documentation delays and fraud. Internet of Things sensors provide real-time visibility from 

factory floor to last-mile delivery, while autonomous vehicles, drones, and warehouse robotics 

are reshaping logistics operations. Simultaneously, global trade is being digitized through 

paperless customs, single window systems, and e-commerce platforms that enable SMEs to 

access international markets. Sustainability has become equally central. With supply chains 

accounting for over 80% of a typical company’s carbon footprint, innovations in green 

logistics, circular supply chains, and carbon tracking are no longer optional. Regulatory 

pressure from CBAM, ESG reporting, and consumer demand for ethical sourcing further 

accelerate this shift. However, adoption remains uneven. While multinational firms leverage 

digital twins and AI control towers, many SMEs in emerging economies face barriers of cost, 

skills, and infrastructure. Cybersecurity threats, data silos, and fragmented trade regulations 

add further complexity. This study examines how these innovations are reshaping supply chain, 

logistics, and global trade. It explores key technologies, real-world applications, 

implementation challenges, and the strategic implications for firms navigating an era of 

volatility. Understanding these innovations is critical for building resilient, agile, and 

sustainable supply networks that can thrive in the next phase of globalization. 

 

Review of Related Literature 

1. Supply Chain Management: An International Journal (2005) 10 (4): 252–263. 

       The literature is examined from three perspectives. First, supply chain integration 

covers issues relating to integration of core processes across organizational boundaries through 

improved communication, partnerships, alliances and cooperation. Second, strategy and 

planning examine supply chain management as a strategic matter for trading partners, along 

with factors relating to the amount of planning required. Third, implementation issues concern 

factors critical for successful implementation, as well as issues specific to inter and intra‐

organizational aspects of supply chain initiatives are contained in this sub‐group. 
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2. Rajendra Kumar Shukla et al. / International Journal of Engineering Science and 

Technology (IJEST) 

       Supply Chain Management is a network of facilities that produce raw materials, 

transform them into intermediate goods and then final products, and deliver the products to 

customers through a distribution system. The management of the supply chain and the roles of 

various actors involved differ from industry to industry and company to company. As a result, 

Supply Chain Management (SCM) has become a vital issue for manufacturers, professionals 

and researchers. It is felt that to manage the supply chain effectively entire structure of supply 

chain must be understood properly. This paper attempts to provide the reader a complete picture 

of supply chain management through a systematic literature review. It presents main activities 

of supply chain and the step-by-step approach for understanding a complete picture of supply 

chain. 

 

3. Kuensman, W., & Visesprapa, P. . (2026). Strategies for Green Logistics 

Development in China. Asia Social Issues, 19(2), e280260.  

This article proposes a strategic framework to advance green logistics in China and 

mitigate the environmental pressures associated with the sector’s rapid, growth-driven 

expansion. It synthesizes policy directions and practical measures that promote renewable 

energy adoption, improve energy efficiency, cut carbon emissions, and embed resource-

efficient, environmentally responsible practices across logistics operations. The strategy 

extends to building eco-friendly infrastructure on land, sea, air, and rail, coordinated through 

modern technological systems, and leverages the Belt and Road Initiative to accelerate green 

logistics domestically and internationally. Evidence from Shanghai, Shenzhen, Beijing, and 

Hangzhou illustrates early successes. The framework is organized around six pillars—

Government, Responsibility, Environment, Energy, Network, and Standards (GREENS): 

strong public policy and targeted infrastructure investment; shared accountability for 

sustainable action across sectors; systematic consideration of environmental impacts; 

substitution of fossil fuels with clean and renewable energy; collaborative public–private 

partnerships; and clear certifications with measurable indicators aligned to global norms. 

Together, these approaches reduce carbon emissions while improving the efficiency and 

competitiveness of China’s logistics system 

 



© 2026 The Author(s) | Open Access| International Journal of Business and Economics Research (IJBER) e-ISSN: 2455-3921  

  

Special Issue | Vol. 12, Issue 14 | 2026 | UDDEEPANA 2026 – One-Day International Conference on Contemporary 

Innovations and Futuristic Trends in Management Studies | Transcend Degree College, Bengaluru, Karnataka, India 
80 

  

 

4. Maria Bjorklund Journal: International Journal of Physical Distribution & Logistics 

Management 

Across both periods, a wide range of initiatives aimed at greening transport were observed. 

Notable advancements were identified in performance management GLPs (PM-GLPs), including 

strengthened collaborations, improved follow-up procedures, enhanced reporting, and the centralization 

of routines and environmental objectives. Seven propositions are presented to guide future research and 

practice on GLPs. 

5. Warehouse Automation System Market Size, Trends, 2026-2033 Forecast & Key 

Drivers" by Insight Harbor Report (May 2026) 

This article discusses the growth of the warehouse automation system market, driven 

by technological advancements in robotics and AI. 

 

6. Amazon opens up logistics network to other businesses in challenge to UPS, FedEx"  

(May 4, 2026) 

Amazon's new service, Amazon Supply Chain Services, allows businesses to store and 

ship goods through its vast network. 

 

7. The Autonomous Supply Chain Era Has Arrived" by Mark E. S. Bernard, v CISO 

AI Governance Architect (May 11, 2026) 

This article explores the emergence of autonomous supply chains powered by AI and 

machine learning. 

 

8. Amazon Built a Massive Supply Chain for Itself. Now It’s for Hire." (May 4, 2026) 

Amazon's supply chain services are now available to other businesses, competing with 

logistics giants like DHL and Kuehne + Nagel. 

 

9. Global Logistics Trends Reshaping Modern Supply Chains" (February 18, 2026)  

This article highlights key trends in logistics, including automation, sustainability, and 

digital twins. 

 

10. Top 10 Supply Chain and Logistics Technology Trends for 2026" (December 22, 

2025) 

This article outlines the top trends in supply chain and logistics technology for 2026 

https://www.emerald.com/ijpdlm
https://www.emerald.com/ijpdlm
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Scope of the Study 

1. Digital Transformation: Exploring the impact of digital technologies on supply chain 

efficiency and responsiveness. 

2. Last-Mile Delivery: Analyzing strategies for optimizing last-mile delivery, including 

dark stores and hyperlocal models. 

3. Sustainability: Investigating sustainable practices in supply chain and logistics, such as 

green logistics and waste reduction. 

4. Technology Adoption: Examining the role of AI, IoT, and data analytics in optimizing 

supply chain operations. 

5. Partnerships and Collaborations: Studying the impact of partnerships on supply chain 

capabilities and performance. 

 

Potential Areas for Further Research 

1. Supply Chain Resilience: Investigating strategies for building resilient supply chains in 

the face of disruptions. 

2. Sustainability Metrics: Developing metrics to measure the sustainability performance 

of supply chains. 

3. Digital Twin Technology: Exploring the application of digital twin technology in 

supply chain management. 

4. Last-Mile Delivery Innovations: Investigating innovative solutions for last-mile 

delivery, such as drones and autonomous vehicles. 

 

Research Gap 

“Exploring the impact of digitalization on supply chain resilience in India's e-commerce 

sector" 

Specifically, more research is needed on how Indian e-commerce companies can 

leverage digital technologies (e.g., AI, blockchain, IoT) to build resilient supply chains, 

mitigate disruptions, and improve last-mile delivery in a rapidly growing market. 

 

Statement of Problem 

Supply Chain, Logistics and Global Trade Innovations-A Study 

 

Research Questions 

1.  How have smart technologies (AI, IoT, blockchain) evolved in global supply chains 

over 2018-2024? 
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2. What is the relationship between digital maturity and supply chain performance in large 

Indian firms?      

3. How do industry reports quantify the impact of smart logistics on cost, speed, and 

sustainability? 

 

Research Design and Methodology 

1. Research Philosophy: Interpretivism 

    Justification: Smart Revolution adoption is socially constructed (manager experiences,   

    barriers, and meaning-making around AI/blockchain). 

2. Research Approach: Qualitative, Inductive 

    Justification: Limited theory on how emerging market firms navigate smart SCM (build     

    patterns from data). 

3. Research Strategy: Multiple Case Study 

    Why: Enables cross-case comparison of AI, IoT, blockchain adoption maturity. 

4. Population, Sample, Sampling technique:  

    Units: Mix of MNC, Indian large firm, Sectors: e-commerce, pharma, manufacturing. 

    Roles: SCM Head, Logistics Manager, IT Head, Export Manager. 

    Simple random sampling  

    Criteria: Two or more firms using smart technologies for more than 1 year.   

5. Data collection: Secondary data (journal, articles,) 

    Warehouse Management System 

6. Variables of Research 

     Main Variable: smart revolution technologies 

     Moderating Variable:  supply chain performance and global trade efficiency 

7. Hypotheses of Research 

  There is no significant difference between the smart revolution technologies and supply 

chain performance. 

  There is no significant difference between the smart revolution technologies and global 

trade efficiency.  

8. Descriptive – secondary data and Inferential analysis – inductive inference  

9. Statistical techniques: predictive and causal methods-correlation  

10. Tools of the research- OER – open education resources 
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Objectives 

Main Objective 

 To assess the impact of smart revolution technologies on supply chain performance and 

global trade innovations using secondary data from 2018-2026. 

 

Specific Objectives 

To analyze trends in adoption of AI, IoT, and blockchain in global supply chains using 

the analysis of MNC, Indian large firm, Sectors: e-commerce, pharma, manufacturing.  

 

To examine the relationship between digital maturity and key performance indicators: 

forecast accuracy, OTIF delivery, cost reduction, and carbon emissions.  

 

To evaluate the effect of trade digitization initiatives – paperless customs, smart 

contracts – on cross-border trade time and cost using Logistics Performance Index data.  

 

To compare smart innovation adoption and outcomes across sectors and between 

developed vs emerging economies.  

 

To identify patterns and correlations that can inform policy and managerial decision-

making for smart SCM implementation. 

 

Operational Definitions 

Supply Chain Innovations 

New strategies, technologies, or processes that improve supply chain efficiency, agility, 

or sustainability. Ex: blockchain tracking, predictive analytics, automation. 

 

Logistics 4.0 

Integration of digital technologies (IoT, AI, automation) into logistics and supply chain 

management for smarter, more efficient operations. Ex: smart warehouses, predictive 

maintenance. 

 

AI Forecasting 

Using artificial intelligence to predict demand, optimize inventory, and improve supply 

chain planning based on data patterns. Ex: machine learning algorithms predicting sales trends. 
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Blockchain Trade 

Using blockchain technology to enhance transparency, security, and efficiency in trade 

transactions and supply chains. Ex: tracking shipments, secure payments via smart contracts. 

 

Digital Twin 

A virtual replica of a physical supply chain or process, used for simulation, analysis, 

and optimization. Ex: modeling a warehouse layout before implementing changes. 

 

Global Trade 

Exchange of goods/services across international borders, involving imports, exports, 

logistics, regulations, and cross-border payments. 

 

Supply Chain Resilience 

Ability of a supply chain to withstand, adapt to, and recover from disruptions (like 

COVID, natural disasters). Ex: diversifying suppliers, building inventory buffers. 

 

Data Analysis and Interpretation 

Smart Revolution: 

The “Smart Revolution” refers to the shift from linear, manual, reactive supply chains 

to intelligent, connected, and self-optimizing ecosystems. It’s driven by Industry 4.0 and digital 

globalization.  

 

What makes it “Smart”? 

Traditional Supply Chain Management Smart Supply Chain Management 

Reactive: Fix problems after they happen Predictive/Prescriptive: AI forecasts 

disruption and suggests action 

Siloed: ERP, WMS, TMS don’t talk to each 

other 

Connected: IoT and cloud create single 

source of truth 

Manual: Spreadsheets, phone calls, 

paperwork 

Autonomous: Robots, drones, self-executing 

smart contracts 

Static: Annual planning cycles Adaptive: Real-time sensing + dynamic re-

routing 
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Core Technologies Driving the Smart Revolution 

1. AI & Machine Learning: Demand sensing using 100+ variables, dynamic pricing, 

supplier risk scoring. Ex: Unilever cuts forecast error 30% using ML. 

2. IoT and Real-Time Visibility: Sensors on pallets, containers, trucks stream location, 

temp, shock data. Maersk’s Remote Container Management tracks 380k reefers 

globally. 

3. Digital Twins: Virtual replica of entire supply chain. Test “what-if” scenarios like port 

closure or demand spike without real risk. DHL uses twins for warehouse design. 

4. Blockchain and Smart Contracts: Trustless trade. IBM-Maersk TradeLens cut 

shipping paperwork from not more than 10 days. Automates LC, customs, payments. 

5. Autonomous Logistics: Self-driving trucks (TuSimple), warehouse robots (Amazon 

Kiva), delivery drones (Zipline). Cuts labor cost and 24/7 operation. 

6. Control Towers 2.0: AI-powered command centers that ingest data from ERP, 

weather, news, social media → alert and prescribe action. Used by P&G, Schneider 

Electric. 

 

Impact on Global Trade 

1. Frictionless Borders: AI customs and blockchain COOs reduce clearance time. 

Singapore’s Networked Trade Platform cuts trade doc processing 90%. 

2. Democratization: Cross-border e-commerce and digital freight platforms let Indian 

MSMEs export without traditional freight forwarders. 

3. Sustainability Smart: AI route optimization cuts empty miles. IoT tracks Green lanes 

for low-carbon shipments. 

 

The Smartness Gap 

1. Behavioral: Why do supply chain managers override AI forecasts? Trust, 

explainability, change management. 

2. Institutional: How do weak digital infra and fragmented regulations in emerging 

markets slow the s mart revolution? 

3. Ethical: Algorithmic bias in supplier selection, job displacement of planners, data 

ownership in blockchain consortia. 

4. Measurement: How do we measure “smartness” of a supply chain? KPIs beyond cost: 

resilience score, decision latency, carbon/shipment. 
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Thus, “The smart revolution represents a paradigm shift from efficiency-driven supply 

chains to intelligence-driven value networks, where AI, IoT, and blockchain create self-

learning systems capable of sensing, analyzing, and adapting to global volatility in real time.” 

 

Multiple Case Study 

Pharmacy Company 

Ranbaxy 

Ranbaxy, a prominent pharmaceutical company, has faced challenges with regulatory 

compliance and quality control in its supply chain and logistics operations. In 2013, the US 

FDA issued a warning letter to one of Ranbaxy's plants, citing concerns over manufacturing 

practices and product quality. This led to a comprehensive assessment of the company's global 

manufacturing operations to ensure compliance with US requirements. 

 

Ranbaxy has worked to address these issues, obtaining approvals from regulators in 

several European countries, Japan, and Australia for its Indian plants. However, the company 

has also faced scrutiny from the Indian government, with the DCGI ordered to review the 

quality of drugs sold by Ranbaxy in the domestic market.  

 

Effective supply chain management is crucial for pharmaceutical companies like 

Ranbaxy, ensuring timely delivery of life-saving medications while maintaining quality and 

regulatory compliance.  

 

Key aspects of pharmaceutical supply chain management include: 

Inventory Management 

Accurate forecasting and inventory tracking to prevent stockouts and overstocking. 

 

Cold Chain Management 

Maintaining temperature-controlled conditions for sensitive products. 

 

Regulatory Compliance 

Adhering to national and international regulations, such as GMP and GLP standards. 

 

Transparency and Traceability 

Implementing technologies like RFID and blockchain to track products throughout the 

supply chain. 
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Cipla 

Cipla's supply chain and logistics operations are designed to ensure timely delivery of 

high-quality medicines globally. 

 

Supply Chain 

Procurement 

Cipla procures raw materials from suppliers and manufactures drugs at its 34 plants in 

India. 

 

Manufacturing 

The company produces over 75 active pharmaceutical ingredients (APIs) for various 

therapeutic applications. 

 

Inventory Management 

Cipla uses inventory control systems to store finished goods in warehouses. 

 

Distribution 

Products are transported to retailers, medical stores, laboratories, and customers 

through distribution centers. 

 

Logistics 

Transportation 

Cipla uses a combination of in-house and third-party logistics providers for 

transportation. 

 

Cold Chain Management 

The company maintains temperature-controlled conditions for sensitive products. 

Regulatory Compliance: Cipla ensures compliance with national and international regulations, 

such as GMP and GLP standards. 

 

Key Initiatives 

Digital Transformation 

Cipla has implemented digital tools for informed decision-making and supply chain 

optimization. 
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Vendor Development 

The company has an alternative vendor development strategy to mitigate supply chain 

disruptions. 

 

Sustainability 

Cipla focuses on reducing costs, promoting local manufacturing, and ensuring access 

to affordable medicines. 

 

Big Basket 

Big Basket's supply chain and logistics operations are a key part of its success. The 

company uses a hybrid model, combining central warehouses and local distribution centers to 

process orders. When the order is placed, it is routed to the nearest facility where products are 

picked, packed, and dispatched. 

 

Key Components of Big Basket's Supply Chain 

Centralized and Local Warehouses: Big Basket operates a network of large warehouses (up to 

1 lakh sq. ft) and over 350 dark stores (small warehouses) for last-mile fulfillment. 

 

Cold Chain System: Maintains temperature-controlled conditions for perishable goods like 

fruits, vegetables, and dairy products. 

 

Vendor and Inventory Management: Sources products from national and regional brands, 

farmers, and private label partners. 

 

Technology-Driven Operations: Uses AI, machine learning, and data analytics for demand 

forecasting, inventory management, and route optimization. 

 

Logistics and Delivery 

In-house and Third-Party Delivery: Combines own delivery personnel and third-party logistics 

partners for timely deliveries. 

 

Route Optimization: AI-driven algorithms optimize delivery routes, reducing delivery times 

and costs. 
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Delivery Slots: Offers various delivery slots, including express delivery options. 

 

Big Basket's supply chain and logistics operations have enabled it to achieve high fill rates 

(>98%), low wastage (<2%), and high customer satisfaction (NPS 75 more).  

 

Multinational companies (MNCs) 

Amazon: Amazon's supply chain and logistics operations are a key part of its success. The 

company has invested heavily in building its own logistics network, reducing reliance on 

external providers. Advanced route optimization systems and real-time tracking capabilities 

have improved delivery times and operational agility. 

 

Toyota: Toyota's Just-In-Time (JIT) production system relies on a highly integrated supply 

chain. The company has addressed supplier-related challenges by diversifying its supplier 

network, enforcing stringent quality control measures, and refining lead time management 

processes. 

 

Walmart: Walmart has adopted real-time inventory tracking systems and dynamic demand 

planning tools to address inventory management challenges. Sophisticated forecasting 

algorithms and up-to-the-minute sales data enable precise decisions on inventory allocation. 

 

UPS: UPS has transformed its operations using AI-based demand forecasting, autonomous 

sorting hubs, predictive maintenance for fleet management, and carbon-optimized routing for 

last-mile delivery. 

 

Unilever: Unilever's supply chain is engineered for dynamic responsiveness, leveraging 

market intelligence and demand signals to orchestrate timely actions across its end-to-end value 

chain. 

 

E-Business/E-Commerce 

Zomato 

Procurement 

Zomato partners with restaurants to source food items. 
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Inventory Management: The company uses real-time inventory data to track available food 

items and prevent stockouts. 

 

Logistics: Zomato's delivery partners pick up orders from restaurants and deliver them to 

customers. 

 

Technology: Zomato uses AI-powered algorithms to optimize delivery routes and improve 

customer experience. 

 

Swiggy 

Procurement: Swiggy also partners with restaurants to source food items. 

 

Inventory Management: The company uses data analytics to optimize inventory levels and 

prevent wastage. 

 

Logistics: Swiggy's delivery partners use AI-driven route optimization to ensure timely 

deliveries. 

 

Technology: Swiggy's AI-powered platform predicts demand, optimizes inventory, and 

streamlines delivery operations. 

 

Blinkit 

Dark Store Network: Blinkit operates a network of dark stores (warehouses) for efficient order 

fulfillment. 

 

Inventory Management: The company uses AI-driven inventory management to optimize stock 

levels. 

 

Logistics: Blinkit's delivery partners use real-time tracking to ensure timely deliveries. 

 

Technology 

Blinkit's robust tech stack manages end-to-end last-mile operations. 

These companies leverage technology, data analytics, and strategic partnerships to 

optimize their supply chains and improve customer satisfaction. 
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Meesho 

Meesho relies heavily on third-party logistics providers, but is shifting towards in-house 

logistics with its arm, Valmo. This move aims to improve efficiency and reduce costs. Meesho's 

logistics costs have eased, contributing to a narrower loss in Q4. 

 

Flipkart 

Flipkart has a robust supply chain and logistics network, with its own logistics arm, 

Ekart. The company uses a hub-and-spoke model, with 7 mother hubs and multiple warehouses 

across India. Flipkart also partners with over 15 courier companies and Indian Post to ensure 

timely deliveries. Its inventory management system uses FIFO (First In, First Out) and RFID 

technology to optimize stock levels. 

 

Key Components 

Warehousing: Flipkart has 7 major warehouses across India, while Meesho relies on third-party 

warehouses. 

 

Logistics: Flipkart uses Ekart and third-party logistics providers, while Meesho is shifting 

towards Valmo. 

 

Inventory Management: Flipkart uses FIFO and RFID technology, while Meesho's approach 

isn't publicly disclosed. 

 

Top Indian Pharmacy Companies 

Sun Pharmaceutical Industries Ltd - Largest pharma company in India. Acquired Ranbaxy in 

2014 

Cipla Ltd - Major generics, respiratory, HIV/AIDS drugs. 85 subsidiaries, exports to 80+ 

countries 

Dr. Reddy’s Laboratories - Generics, APIs, biosimilars 

Lupin Ltd - Strong in cardiovascular, diabetology, respiratory 

Aurobindo Pharma - One of largest API manufacturers globally 

Zydus Lifesciences (Cadila Healthcare) - Vaccines, generics, biosimilars 

Glenmark Pharmaceuticals - Focus on dermatology, respiratory, oncology 

Torrent Pharmaceuticals - Cardiovascular, CNS, gastro segments 
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Alkem Laboratories - Anti-infectives, gastro, pain management 

Biocon Ltd - Biopharmaceuticals, biosimilars, insulin 

Divis Laboratories - APIs and intermediates 

Mankind Pharma - OTC, prescription drugs, consumer healthcare 

The Himalaya Drug Company - Ayurvedic & herbal healthcare. Products in 90+ countries 

Ranbaxy Laboratories - Now part of Sun Pharma. Earlier had 4,000+ SKUs, presence in 104+ 

countries 

Hindustan Unilever Ltd – Health/Wellness - FMCG with OTC like Ayush, Pepsodent, Vaseline 

 

Top Global Pharma Companies 

Pfizer - USA. Vaccines, oncology, immunology 

Johnson & Johnson - USA. Pharma, med devices, consumer health 

Roche - Switzerland. Oncology, diagnostics 

Novartis - Switzerland. Generics via Sandoz, innovative meds 

Merck & Co. (MSD) - USA. Vaccines, oncology, diabetes 

AbbVie - USA. Immunology, oncology. Maker of Humira 

Sanofi - France. Vaccines, diabetes, rare diseases 

AstraZeneca - UK/Sweden. Oncology, cardiovascular, respiratory 

GSK (GlaxoSmithKline) - UK. Vaccines, HIV, respiratory 

Eli Lilly and Co - USA. Diabetes, oncology, Alzheimer’s 

Bristol Myers Squibb - USA. Oncology, hematology, immunology 

Takeda - Japan. Rare diseases, gastro, oncology 

Bayer - Germany. Pharma, consumer health, crop science 

Novo Nordisk - Denmark. Diabetes, obesity - Ozempic/Wegovy 

Amgen - USA. Biologics, oncology, inflammation 

 

Global Car Manufacturers 

Toyota: Known for models like Corolla and Camry, with 10.4 million units sold in 2024 

Volkswagen Group: Owns brands like Audi, Porsche, and Skoda, with 9.2 million units sold 

Hyundai Motor Group: Includes Hyundai, Kia, and Genesis, with 7.6 million units sold 

General Motors: Produces Chevrolet, GMC, and Cadillac, with 6.2 million units sold 

Stellantis: Owns Jeep, Fiat, and Peugeot, with 6 million units sold 

Ford Motor Company: Sells Ford and Lincoln, with 4.2 million units sold 
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Honda Motor Co.: Known for Honda and Acura, with 3.9 million units sold 

Nissan Motor Corp.: Produces Nissan and Infiniti, with 3.4 million units sold 

Tesla Inc.: Focuses on electric vehicles, with 2.1 million units sold 

BMW Group: Owns BMW, Mini, and Rolls-Royce, with 2 million units sold  

 

Indian Car Manufacturers 

Tata Motors: Asia's largest automobile manufacturer, producing cars, trucks, and vans 

Maruti Suzuki: India's largest car manufacturer, with popular models like Alto and Swift 

Mahindra & Mahindra: Known for SUVs and commercial vehicles 

Ashok Leyland: Leading manufacturer of commercial vehicles 

Bajaj Auto: Popular for two-wheelers and three-wheelers 

Name of the Company 

Supply chain performance 

(shipment records on an 

average) (in 00’s) 

Global trade 

innovations 

(Countries on 

an average) 

Pharmacy company   

Ranbaxy Laboratories 150.00 104 

Cipla 261.43 42 

The Himalaya drug company 123.95 90 

Hindustan Unilever Ltd.  761.66 60 

Sun Pharmaceutical Industries Ltd 240.00 100 

Lupin Ltd 872.43 80 

Aurobindo Pharma 223.10 150 

Car manufacturing company (in 000’s)  

Hyundai motor India 163.000 150 

Maruti Suzuki 332.585 100 

Toyota 5801.384 193 

Volkswagen group 153.137 153 

BMW Group 210.000 140 

TATA Motors 45.558 80 

Mahindra and Mahindra 35.000 107 

Ashok Leyland 25.000 29 

Bajaj Auto  215.447 72 
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List of MNC, pharmacy, manufacturing units for finished goods supply 

  

 Pharmacy Company: X: Supply Chain performance, Y: Global trade efficiency 

 Car manufacturing company: X: Supply Chain performance, Y: Global trade efficiency 

 Karl Pearson’s co-efficient of correlation of pharmacy company is 0.67 (moderate to strong)    

 and car manufacturing company 0.58 (moderate). 

 This reveals that there is a positive correlation between the smart revolution to supply chain    

 performance and global trade efficiency. 

 

A pharmacy inventory tracking database is a digital system used to manage and track pharmacy 

inventory.  

Key Features: 

Product Tracking: Track products, including receipt, storage, and dispatch. 

Inventory Management: Monitor inventory levels, expiry dates, and storage conditions. 

Barcode Scanning: Use barcode scanning for efficient product identification and tracking. 

Data Analytics: Generate reports on inventory levels, product movement, and expiry dates. 

Alerts: Automated alerts for low stock, expiry dates, and storage condition deviations. 

Database Design: 

Product Table: Product ID, name, description, storage conditions 

Inventory Table: Product ID, quantity, location, expiry date 

Transaction Table: Product ID, transaction type (receipt, dispatch, etc.), date, quantity 

Supplier Table: Supplier ID, name, contact details 

Location Table: Storage location, temperature range, humidity level 

Benefits: 

Improved Accuracy: Reduced errors and improved inventory accuracy. 

Enhanced Compliance: Ensured compliance with regulatory requirements. 

Increased Efficiency: Streamlined inventory management and tracking. 

Better Decision-Making: Data-driven insights for informed decision-making. 

 

A car companies' inventory tracking database is a digital system used to manage and track 

vehicle inventory.  

Key Features: 
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Vehicle Tracking: Track vehicles, including receipt, storage, and dispatch. 

Inventory Management: Monitor inventory levels, vehicle location, and status. 

VIN Tracking: Use Vehicle Identification Numbers (VIN) for efficient vehicle identification 

and tracking. 

Data Analytics: Generate reports on inventory levels, vehicle movement, and sales trends. 

Alerts: Automated alerts for vehicle availability, location changes, and maintenance schedules. 

Database Design: 

Vehicle Table: VIN, make, model, year, color, trim level 

Inventory Table: VIN, location, status (available, sold, in-transit), cost 

Transaction Table: VIN, transaction type (receipt, sale, etc.), date, amount 

Location Table: Location ID, address, capacity 

Dealer Table: Dealer ID, name, contact details 

Benefits: 

Improved Accuracy: Reduced errors and improved inventory accuracy. 

Enhanced Visibility: Real-time visibility into vehicle inventory and location. 

Increased Efficiency: Streamlined inventory management and tracking. 

Better Decision-Making: Data-driven insights for informed decision-making. 

 

Research Results: 

Key Findings: 

1. On E-Business/E Commerce: 

Digital Transformation: Companies are leveraging digital technologies, such as AI, IoT, and 

cloud platforms, to create intelligent and responsive supply chain networks. 

 

Last-Mile Delivery: E-commerce companies are investing in last-mile delivery solutions, 

including dark stores and hyperlocal models, to improve delivery times and customer 

satisfaction. 

 

Sustainability: Companies are adopting sustainable supply chain practices, such as green 

logistics and waste reduction, to minimize their environmental impact. 

 

Technology Adoption: Advanced technologies like AI, machine learning, and data analytics 

are being used to optimize inventory management, predict demand, and streamline logistics 

operations. 
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Partnerships and Collaborations: Companies are forming partnerships with local businesses, 

logistics providers, and technology firms to enhance their supply chain capabilities. 

 

Notable Trends 

Hyperlocal Delivery 

Hyperlocal delivery models are gaining popularity, enabling ultra-fast fulfillment through 

nearby stores and micro-warehouses. 

 

Dark Stores 

Dark stores, or micro-fulfillment centers, are becoming increasingly popular for hyperlocal 

delivery and quick commerce. 

 

Autonomous Delivery: Companies like Amazon are experimenting with autonomous delivery 

methods, such as drones and self-driving vehicles. 

 

2. On Pharmacy Companies 

Pharmacy companies are facing significant challenges in their supply chains, including 

disruptions, rising costs, and regulatory pressures: 

 

Supply Chain Disruptions: 78% of pharma executives reported supply disruptions in 2022, with 

45% of drug shortages linked to API supply issues. 

 

Global Market: The global pharmaceutical supply chain market size was valued in 2022 and is 

projected to grow at 8.2% CAGR from 2023-2030. 

 

Technology Adoption: Blockchain adoption in pharma supply chain is at 28% in 2023, while 

AI reduces pharma supply forecasting errors by 50%. 

 

Regulatory Compliance: DSCSA compliance via tech is at 80%, and EU FMD serialization 

covers 95% of drugs since 2019. 

 

Risks: Supply and supplier risks are the most significant issues, followed by regulatory risks 

and inventory management risks. 

 

These findings highlight the need for pharmacy companies to invest in digital 

technologies, diversify their supply chains, and improve regulatory compliance. 
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3. On Car companies 

Car companies are navigating a complex landscape with several key trends shaping 

their future.  

Electrification and Sustainability: 75% of suppliers prioritize sustainability practices, including 

recycled materials and eco-friendly manufacturing. Electric vehicle manufacturers are 

outperforming traditional automotive manufacturers in supply chain agility and 

responsiveness. 

 

Supply Chain Resilience: 70% of suppliers are enhancing supply chain strategies to mitigate 

risks from geopolitical tensions and economic volatility. Companies are diversifying supplier 

bases, maintaining safety stock, and exploring dual-sourcing strategies. 

 

Digital Transformation: Technology adoption is a strong predictor of supply chain 

performance, with AI-powered systems, automation, and IoT innovations improving 

efficiency. 

 

Market Trends: The global automotive supply chain market is expected to grow, with ASEAN's 

automotive logistics market value in 2026. 

 

Challenges: Supply chain disruptions, workforce shortages, and compliance and regulatory 

challenges are top concerns for automotive suppliers. 

 

Conclusion 

The research studies of MNCs, and E-business companies highlight the evolving 

landscape of supply chain and logistics in India.  

 

Digitalization is driving efficiency: Companies leveraging digital technologies like AI, IoT, 

and data analytics are optimizing their supply chains, improving delivery times, and enhancing 

customer satisfaction. 

 

Last-mile delivery is crucial: Investing in last-mile delivery solutions, including dark stores 

and hyperlocal models, is becoming a competitive necessity. 

 

Sustainability is gaining traction: Companies are adopting sustainable practices, such as green 

logistics and waste reduction, to minimize their environmental impact. 
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Collaboration is key: Partnerships with local businesses, logistics providers, and tech firms are 

enhancing supply chain capabilities. To stay competitive, companies should focus on: 

 

Investing in digital technologies, optimizing last-mile delivery, embracing 

sustainability, Building strategic partnership. 

 

The pharmacy sector faces significant supply chain challenges, including disruptions, 

rising costs, and regulatory pressures. However, companies are adapting by investing in digital 

technologies, diversifying supply chains, and improving regulatory compliance. Key trends 

shaping the future of pharmacy supply chains include blockchain adoption, AI-powered 

forecasting, and a focus on sustainability. To stay competitive, pharmacy companies must 

prioritize technology adoption, supplier collaboration, and agile supply chain strategies. 

 

The automotive industry is undergoing a significant transformation, driven by 

electrification, digitalization, and shifting market demands. Car companies are adapting by 

investing in sustainable technologies, enhancing supply chain resilience, and leveraging digital 

innovations. To succeed, they must prioritize agility, supplier collaboration, and customer-

centric strategies. As the industry continues to evolve, companies that embrace innovation and 

sustainability will be best positioned for long-term success. 

 

Inferential Analysis 

Hypotheses Testing: 

There is no significant difference between the smart revolution technologies and supply 

chain performance. 

There is no significant difference between the smart revolution technologies and global 

trade efficiency. 

 

Limitations of the Study 

Data Scope: The study focuses on specific pharmacy and car manufacturing companies, which 

may not be representative of the entire industry. 

 

Timeframe: The data might be limited to a specific timeframe, which may not capture long-

term trends or fluctuations. 
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Methodology: The analysis might be based on specific metrics or methodologies that could be 

subjective or limited. 

 

External Factors: The study may not account for external factors like economic changes, 

regulatory shifts, or global events impacting the industries. 

 

Scope of Future Research 

Comparative Analysis: Compare supply chain performance and global trade efficiency across 

different industries, regions, or company sizes. 

 

Impact of Emerging Technologies: Investigate the impact of emerging technologies like AI, 

blockchain, or IoT on supply chain management in pharmacy and automotive sectors. 

 

Sustainability and Circular Economy: Explore the role of sustainability and circular economy 

practices in pharmacy and automotive supply chains. 

 

Resilience and Risk Management: Study strategies for building resilience and managing risks 

in global supply chains, particularly in the context of disruptions like COVID-19. 

 

Digital Transformation: Investigate the impact of digital transformation on supply chain 

performance and global trade efficiency in pharmacy and automotive sectors. 
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