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UNIT II 

1.2 Evolution of supply chain management 

The evolution of supply chain management (SCM) has been a dynamic process 

shaped by various factors such as technological advancements, globalization, 

market dynamics, and changing consumer expectations. Here is an overview of the 

key stages in the evolution of supply chain management: 

 

 

Creation of Supply Chains (Early 20th Century): 

The concept of supply chains began to emerge in the early 20th century with the 

advent of mass production. Companies started to focus on optimizing production 

processes and managing the flow of materials from suppliers to production 

facilities and, eventually, to customers. 

 

 

Introduction of Materials Requirement Planning (MRP) (1960s-1970s): 

With the development of computing technology, MRP systems were introduced in 

the 1960s and 1970s. MRP helped companies plan and manage the procurement 

and production of materials more efficiently by using computerized systems to 

track inventory levels and production schedules. 

 

 

Expansion to Enterprise Resource Planning (ERP) (1980s-1990s): 

In the 1980s and 1990s, the concept of ERP systems evolved. ERP integrated 

various business functions, including supply chain, finance, and human resources, 

into a single system. This integration allowed for better coordination and 

communication across different departments within an organization. 
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Rise of Supply Chain Management (1990s): 

The 1990s saw a shift from a focus on individual functions like procurement and 

production to a more holistic approach known as supply chain management. The 

emphasis was on collaboration between suppliers, manufacturers, distributors, and 

retailers to optimize the entire supply chain, reduce costs, and improve efficiency. 

 

 

Globalization and Outsourcing (2000s): 

The increasing globalization of markets led to more complex and extended supply 

chains. Companies started to source materials and components from around the 

world, leading to the need for more sophisticated supply chain management 

strategies to deal with longer lead times, transportation challenges, and geopolitical 

factors. 

 

 

Adoption of Advanced Technologies (2010s): 

The 2010s witnessed a significant uptake of advanced technologies in supply chain 

management. These technologies include the Internet of Things (IoT), artificial 

intelligence (AI), machine learning, big data analytics, and blockchain. These 

innovations improved visibility, traceability, and decision-making within supply 

chains. 

 

 

Focus on Sustainability and Resilience (2020s and Beyond): 

In recent years, there has been a growing emphasis on sustainability and resilience 

in supply chain management. Companies are increasingly considering 

environmental and social impacts, as well as building more resilient supply chains 

capable of withstanding disruptions, such as natural disasters or global crises like 

the COVID-19 pandemic. 
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Supply Chain Digitization and Automation: 

The ongoing digitization of supply chain processes and increased automation play 

a crucial role in enhancing efficiency, reducing errors, and enabling real-time 

visibility. Technologies such as robotic process automation (RPA), autonomous 

vehicles, and smart warehouses contribute to the evolution of supply chain 

management.The evolution of supply chain management is an ongoing process, 

continually shaped by technological advancements, market forces, and the 

changing landscape of global business. As new challenges and opportunities arise, 

the field of supply chain management will continue to adapt and innovate to meet 

the demands of the modern business environment. 

Collaborative Planning, Forecasting, and Replenishment (CPFR): 

CPFR is a strategy that involves collaboration between suppliers and retailers in 

planning and fulfilling customer demand. This approach, which gained prominence 

in the late 1990s, emphasizes joint business planning, information sharing, and 

coordinated efforts to meet consumer needs more effectively. 

 

 

Lean and Agile Supply Chains: 

The concepts of lean and agile supply chains emerged as complementary 

strategies. Lean focuses on minimizing waste and optimizing efficiency, while 

agile emphasizes flexibility and responsiveness to changes in demand or 

disruptions. Companies often strive for a balance between lean and agile elements 

in their supply chain strategies to achieve cost-effectiveness and adaptability. 

 

 

E-commerce and Omnichannel Retailing: 

The rise of e-commerce has transformed traditional supply chain models. The shift 

towards online shopping has led to the need for more complex and flexible supply 

chains capable of handling both traditional brick-and-mortar and online channels 

seamlessly. Omnichannel strategies aim to provide a unified customer experience 

across various touchpoints, requiring integrated supply chain solutions. 
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Real-time Visibility and Advanced Analytics: 

Technologies such as IoT and RFID (Radio-Frequency Identification) enable real- 

time tracking of goods throughout the supply chain. Advanced analytics, powered 

by machine learning and big data, help organizations make informed decisions 

based on data insights. This enhanced visibility and analytics contribute to better 

risk management, inventory optimization, and overall supply chain efficiency. 

 

 

Sustainable and Ethical Supply Chains: 

There is a growing awareness and emphasis on sustainability and ethical practices 

within supply chains. Companies are adopting environmentally friendly practices, 

reducing carbon footprints, and ensuring responsible sourcing of materials. 

Sustainability considerations are not only driven by ethical concerns but also 

respond to consumer demands for eco-friendly products and corporate social 

responsibility. 

 

 

Resilience and Risk Management: 

Global events, such as natural disasters, geopolitical tensions, and the COVID-19 

pandemic, have highlighted the importance of building resilient supply chains. 

Companies are reevaluating their risk management strategies, diversifying 

suppliers, and investing in contingency plans to mitigate disruptions and maintain 

continuity in the face of unexpected challenges.Blockchain Technology: 

Blockchain is gaining traction in supply chain management for its ability to 

provide a secure and transparent ledger of transactions. It enhances traceability, 

reduces fraud, and ensures the integrity of the supply chain. Blockchain technology 

is particularly valuable in industries where transparency and accountability are 

critical, such as food and pharmaceuticals. 
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Robotics and Automation in Warehousing: 

Automation technologies, including robotics, are transforming warehouse 

operations. Automated guided vehicles (AGVs), robotic arms, and other robotic 

solutions are being deployed to streamline order fulfillment processes, reduce labor 

costs, and enhance overall warehouse efficiency. 

 

 

Customer-Centric Supply Chains: 

The focus on customer satisfaction and experience is driving companies to adopt 

customer-centric supply chain strategies. This involves tailoring supply chain 

processes to meet individual customer needs, offering faster delivery options, and 

providing visibility into the entire order fulfillment process. 

 

 

Regulatory Compliance and Trade Management: 

As global trade becomes more complex, supply chain professionals are grappling 

with evolving regulations and trade policies. Ensuring compliance with 

international trade laws, tariffs, and customs regulations is a critical aspect of 

supply chain management, especially for companies with a global footprint.The 

evolution of supply chain management is a multifaceted journey influenced by a 

combination of technological, economic, and societal factors. As businesses 

navigate an increasingly interconnected and fast-paced world, they continue to 

adapt their supply chain strategies to remain competitive, resilient, and responsive 

to changing market dynamics. 

3D Printing (Additive Manufacturing): 

The advent of 3D printing technology has the potential to disrupt traditional supply 

chain models. With 3D printing, companies can produce goods on-demand, 

reducing the need for large inventories and enabling more localized and 

customizable manufacturing. This technology can be particularly beneficial for 

industries with complex or highly customized products. 
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Artificial Intelligence (AI) in Decision-Making: 

AI is playing an increasingly crucial role in supply chain decision-making 

processes. Machine learning algorithms analyze vast amounts of data to predict 

demand, optimize inventory levels, and identify potential issues before they 

escalate. AI-driven forecasting and planning contribute to more accurate and 

proactive supply chain management. 

 

 

Digital Twins: 

The concept of digital twins involves creating a digital replica of physical assets, 

processes, or systems. In the context of supply chain management, digital twins 

enable organizations to simulate and analyze various scenarios, improving 

operational efficiency and providing insights for better decision-making. This 

technology enhances visibility and allows for more precise modeling of supply 

chain processes. 

 

 

Smart Contracts and Supply Chain Finance: 

Blockchain technology is not only used for traceability but also for smart contracts 

in supply chain finance. Smart contracts automate and secure financial transactions 

within the supply chain, reducing paperwork and the risk of fraud. This innovation 

facilitates faster and more transparent payment processes between parties in the 

supply chain. 

 

 

Predictive Maintenance for Logistics: 

IoT sensors and predictive analytics are employed to monitor the condition of 

vehicles, machinery, and equipment used in logistics. This enables predictive 

maintenance, reducing downtime and optimizing the efficiency of transportation 

and distribution networks. 
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Circular Supply Chains: 

The concept of circular supply chains involves designing supply chain processes 

that minimize waste and promote sustainability by focusing on the reuse, recycling, 

and refurbishment of products. Companies are exploring ways to create closed- 

loop systems where materials and products are continuously recycled or 

repurposed. 

 

 

Augmented Reality (AR) and Virtual Reality (VR): 

AR and VR technologies are being applied in supply chain operations for training, 

maintenance, and order picking processes. AR, for instance, can provide real-time 

information to warehouse workers through smart glasses, improving accuracy and 

efficiency in tasks such as picking and packing. 

 

 

Biometric Technology in Supply Chain Security: 

To enhance security in the supply chain, biometric technologies such as fingerprint 

recognition and facial recognition are being employed. These technologies help in 

ensuring the integrity of the supply chain by verifying the identity of individuals 

involved in various stages of the process. 

 

 

Demand-Driven Supply Chains: 

Traditional supply chains often operate on forecasts, but demand-driven supply 

chains respond to actual demand signals. By leveraging real-time data and 

analytics, companies can shift from a push-based model to a pull-based model, 

aligning production and distribution more closely with customer demand. 

 

 

Collaborative Robotics (Cobots): 

Collaborative robots, or cobots, work alongside human operators in warehouses 

and manufacturing facilities. Cobots are designed to enhance efficiency, reduce 
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physical strain on workers, and improve overall productivity in supply chain 

operations. 

 

 

Edge Computing: 

Edge computing involves processing data closer to the source (at the "edge" of the 

network) rather than relying solely on centralized cloud servers. In supply chain 

applications, edge computing can provide faster response times for real-time data 

analysis and decision-making, particularly in scenarios where low latency is 

crucial.Drones and autonomous vehicles are increasingly being used in logistics for 

tasks such as inventory management, last-mile delivery, and transportation. These 

technologies promise to reduce costs, enhance speed, and improve the overall 

efficiency of supply chain operations. 

 

 

Continuous Improvement and Lean Six Sigma: 

Continuous improvement methodologies, such as Lean Six Sigma, remain crucial 

in supply chain management. Companies are constantly seeking ways to eliminate 

waste, improve processes, and enhance overall supply chain performance through a 

systematic and data-driven approach. 

 

 

The evolution of supply chain management is a dynamic and ongoing process, 

driven by the interplay of technological innovation, market dynamics, and the 

changing expectations of consumers and stakeholders. As new technologies and 

strategies continue to emerge, businesses must stay agile and adaptable to navigate 

the complexities of the modern supply chain landscape. 


