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Abstract: 

Supply chain management is setup function associated with the organizational activity which was done for the proper flow of goods and services from supplier to the end consumer through various entities of supply chain management. It involves various function which operates in the organization. It starts with the procurement of raw material from the supplier and sent to the factory for manufacturing after raw material convert into finished goods then store goods into warehouse for distribution to the wholesalers and wholesalers provide goods to the retailer and then consumer but the product from the retailer to use or consume the product. And the movement of goods from one place to another had done by the transportation (logistic). 
Supply chain involves several entities in the fulfillment of SCM activities.it includes entities like supplier, manufacturer, transportation, distribution center, wholesaler, retailer etc. It involves the continuous flow of material, information and financial. SCM includes several strategies to produce product efficiently with low cost of operations. Some strategies are made to stock, made to order, assemble to order and engineer to order. These strategies enhance the better performance of business activities towards fulfill the needs of consumer. Over the years SCM has expand the overall performance with the help of new technology and trends in the SCM industry. These trends lead to better performance, reduce the waste, reduce lead time for movement of goods from the supplier to consumer who wants to consume the product. 

In the recent trends SCM industry includes 3PL, 4PL, green logistics, lean supply chain, Cross docking, artificial intelligence, augmented reality, cloud computing, barcoding, RFID and onboard computer.
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Introduction:

Supply Chain Management: Supply chain management is setup function associated with the organizational activity which was done for the proper flow of goods and services from supplier to the end consumer through various entities of supply chain management. Supply chain management is a system of managing the flow of materials and information through the manufacturing process, including raw materials, work in process and finished goods.
It involves the active and conscious management of supply chain activities to maximize customer value and achieve a sustainable competitive advantage through effective & efficient processes, systems and relationships.
Ex -supplier, production, logistics and other 

Supplier – Raw material > Manufacturers > Transportation

End user (Consumer) < Retailer < Wholesaler (Warehouse)

Phases of development of SCM:

· Before the 1950s: Before the 1950s, logistics was used by the only military purpose for the transportation of groceries, arms and also vehicles. In this age logistics concept was not much expanded. During this age logistics scope was limited to use only for the Defense sector.
· After the 1950s: in the age of 1950 development of logistics was done in the production and manufacturing sector because the inventory became the important part of the marketing, accounting and production. Supply chain management became the most important part of business development. It is the area where operational activities are done in proper manner.
· 1950-1970: In this period introduction of logistics was done in the proper manner. It is the period when first phase transformation of logistics made in efficiently manner. Physical distribution and logistics have been considered as a separate organizational function. Logistics cost were high in this period because the study and practice of distribution and logistics function introduced in 1960s and 1970s. 

· 1970-1980: The concept of supply chain management (SCM) has initiated during this period and become one of the most popular concepts within management in general. A number of journals in manufacturing, distribution, marketing, customer management, transportation, integration etc. published articles on SCM related topics.

· 1980-1990: In the year 1985, the concept of supply chain management reached a significant milestone. The importance of SCM was better recognized during this period, and it became an integral part of the manufacturing industry. With the increase in global competition, companies worldwide began to identify the crucial role of SCM in maintaining customer relations.
· 1990-2010: In 1995 SCM comes into the service industry. In 1996 SCM was proposed as a tool for strategic planning in tertiary education. In 2004 SCM has been explored in several service industries including automobile, grocery, computers, book publishing etc. in 2007 the concept of educational supply chain management was initiated and conducted many surveys were conducted on the same concept and validated all over the world in 2010.

· The present: A new name emerges supply chain management (SCM). This name is taking the logistics area by storm since so many in various business fields seem to embrace it can see activities of their areas imbedded in it. The origin of the name seems a mystery and exactly what supply management is, compared with physical distribution and logistics, is being debated.

Supply Chain Entities: 
	Supplier 
	Provides of raw materials.

	factory
	Makes of products. 

	Factory distribution center
	Stores products when not required.

	distributor
	Collects products from manufactures & distribute to retailers.

	Retailer 
	Sells manufactured products to consumers. 

	Consumers 
	Uses manufactured products.


Objectives of Supply Chain:

· Designing supply chain,
· Integrating business processes,
· Balancing total cost,
· Controlling supply chain flow.
Functional Areas of Supply Chain Management:

· Demand planning.
· Customer relationship collaboration.
· Order fulfilment/delivery, product/service launch, manufacturing/operations planning and control.
· Supplier relationship collaboration.
· Reverse logistics.
Supply Chain Flows: SCM involves coordinating and integrating of all activities which begins from procurement of materials to final delivery of goods to the customer.it efficiently plans, implements, and controls the delivery and storage of goods and services and manages the flows which facilitate all these processes.
Supply chain management is not just the flow of physical material but also the flow of information to various stakeholders such as the suppliers, procurement, finance and accounts departments of the organizations concerned; and the end user departments involved in using the material being supplied.
Downstream: Material, Information & Financial
Upstream: Material, Information & Financial

Product Flow:
· Product flow refers to the movement of goods from a supplier to a customer, as well as any customer returns or service needs. 
· It takes place within numerous wholesaling and retailing distribution channels and includes such important decision areas as customer service, inventory control, materials handling, protective packaging, order procession, transportation, warehouse site selection, and warehousing.
Information Flow: Supply chain management is not just the flow of physical material but also the flow of information to various stakeholders such as the suppliers; procurement, finance and accounts departments of the organization concerned; and the end-user departments involved in using the material being supplied.

Demand Flow: Demand flow represents the flow of demand from the consumer to the manufacturer. The demand flow process begins when the consumer informs the retailer regarding his intention to buy a product or to have a service. Retailer passes this demand to the wholesaler, and wholesaler to the manufacturer. 

Finance Flow: Finance flow is nothing but the funds flow from the consumers to the manufacturer and from the manufacturer to the supplier. the financial supply chain represents the actual lifeblood of an organization, as it provides the cash flow needed to ensure the doors are kept open, the lights are kept on, the employees are being paid and products are being made and shipped.

Types of Supply Chain:

1) Made to Stock:

· Made-to-stock is the strategy of an organization to produce products based on anticipated demand. 
· Here the companies keep the stock to serve the forecasted future demands of the customers. 
· When accurate forecasting of demand is possible, the make to stock strategy can be very cost effective. 
· The downfall of this strategy is possible over production due to unrealistic forecasting of demand.
2) Made to Order:

· Under made-to-order system goods are produced specifically when someone requests the item, so that the item can be customized as desired by the person who requested it. 
· Most fast-food purchases, such as burgers or sandwiches, are made to order; the food has been cooked, and items are warm, but the final product is not assembled until the customer has actually ordered it. 
· Customer’s specifications unique
· Other characteristics common to MTO
3) Assemble to Order: Assemble-to-order (ATO) is a method of manufacturing which allows you, or your customer, to select a base product and configure all the variable parameters associated with that product. Based on the configurable items on each quote or order, ATO systems typically generate the manufacturing routing and/or bill of materials based on features and options such as color, size, etc.
4) Engineer to order:

· Engineer to Order (ETO) is a manufacturing process defined by demand driven practices in which the component is designed, engineered, and built to specifications only after the order has been received.
· Engineer to Order manufacturers produce customer-specific products that require unique engineering or design work, or significant customization activities.
The Drivers of Supply Chain:

	Logistical Drivers
	Cross-Functional Drivers

	inventory
	information

	transportation
	sourcing

	facilities
	pricing


Impact of Globalization on Supply Chain Networks:

· Opportunities to simultaneously increase revenues.
· Accompanied by significant additional risk.
· Difference between success and failure often ability to incorporate suitable risk mitigation into supply.
· Uncertainty of demand and price drives the value of building flexible production capacity.
The Offshoring Decision: Total Cost:

· Comparative advantage in global supply.
· Quantify the benefits of offshore production along with the reasons.
· Two reasons offshoring fails:
· Focusing exclusively on unit cost rather than total cost.
· Ignoring critical risk factors
· A global supply chain with offshoring enlarges the of information, product, and cash flows.
· The convolution and cost of managing the supply chain can be significantly higher than anticipated.
· Quantify factors and track them over time.
· Huge challenges with offshoring rise risk and its potential impact on cost.
· Key elements of total cost:
· Supplier price,
· Terms,
· Delivery costs,
· Inventory and warehousing,
· Cost of quality,
· Customer duties, value added-taxes, local tax incentives,
· Cost of risk, procurement staff, broker fees,
· Infrastructure, and tooling and mold costs,
· Exchange rate trends and their impact on cost.
Network Planning:


Supply chain network planning is the process of planning and designing the supply chain network which predicts future requirements to balance supply and demand. Simply put, this is the process in which the firm structures and manages the supply chain. This process ensures the firm to have a balance between inventory, transportation and network costs.
Why Network Planning?
· Find the well-thought-out between inventory, transportation and manufacturing costs.
· Match supply and demand under uncertainty by positioning and managing inventory effectively.
· Utilize resources effectively by sourcing products from the most appropriate manufacturing facility.
Network Planning:

1. Network Design:

· Number, location and size of manufacturing plants and warehouses.
· Assignment of retail outlets to warehouses.
· Major sourcing decisions.
· Typical planning horizon is a few years.
2. Inventory positioning:

· Identifying stocking points.
· Selecting facilities that will produce to stock and thus keep inventory.
· Facilities that will produce to order and hence keep no inventory.
· Related to the inventory management strategies.
3. Resource allocation:

· Determine whether production and packaging of different products is done at the right facility.
· What should be the plants’ sourcing strategies? 
· How much capacity each plant should have to meet seasonal demand?
Recent Trends in Supply Chain Management:
3PL: 3PL is known as the third party logistic. It includes many activities like warehousing, transportation, distribution etc. Businesses that provide one or many of the following logistics services:

· Transportation Management.

· Public/Contract Warehousing.

· Distribution Management.

· Freight Consolidation.

Advantages of 3PL for Companies:
· Economies of scale and increased flexibility.

· Improve service performance levels.

· Release capital from sale of assets.

· Release running costs.

· Concentrate on core business activities.

4PL:

· Manage and direct the activities of multiple 3PLs, serving as an integrator.

· Refinement on the idea of 3PLs.

· 4PLs are not asset based like 3PLs.

· Assembles and manages the resources, capabilities, and technology of its own organization and other organizations to design, build and run comprehensive supply chain solutions.

· supply chain integrator, a firm that “gathers and control the resources, capabilities, and technology of it possess organization with those of complementary service providers to deliver a comprehensive supply chain solution.”

· 4PLs manage and direct the activities of multiple 3PLs, serving as an integrator. Ex – trans ways express

Cross Docking:
· A supply chain strategy.
· Inbound Materials are- Directed to outbound doors and are directly loaded into outbound trucks or “Staged” for a very brief time period before loading.
· Inbound product flow is synchronized with outbound product flow to essentially eliminate storage of inventory.
· Can accomplish significant reductions in total costs and in lead times in a supply chain.
· “Cross docking facilities (CF)” act as Transfer points.
· Cross-docking can turn warehouses into transfer nodes rather than storage into transfer nodes, rather than storage nodes.
When is Cross Docking Applicable:

· Products with predictable, high demand and high cubic volume flow.
· Perishable products. Ex: Supermarket chain ASDA partnered with Kimberly-Clark, the paper industry giant which supplies high-cube, low-value products such high cube, low value products such as toilet tissue and paper towels
Lean Supply Chain Management:

L – lean
E – Eliminate waste
A – Active involvement
N – Non-stop action

· Understanding lean supply chain definition starts with what, effective supply chain management hopes to accomplish.

· In general, what is lean supply chain starts with operating on the same principles of efficiency but emphasizes overall quality. This means a reduction of defective goods to zero, lowering waste, and increasing efficiency as a result.

· The idea behind lean supply chain management is to emphasize a lower number of returns by customers so that every product that is sold is kept. By reducing quality control issues and having to handle customers with their returns, lean supply chain management reduces overall expenses.

Objective of Lean Supply Chain Management:
· Make customer consumption visible to all members of the supply chain.

· Reduce lead time.

· Create level flow.

· Use pulls systems..

· Increase velocity and reduce variation.

· Collaborate and use process discipline.

· Focus on total cost of fulfillment.

· Eliminate waste.

Green Logistics:
· As concern for the environmental issue companies look into the problem of:

· Climatic condition change.

· Air pollution

· Noise pollution

· Vibration

· Accidents

· A more efficiently balance between economic, environmental and social objectives needs to be achieved.

Drivers for Green Logistics:
· Ascend Energy Costs.

· Worldwide Alarms Among Corporate over Green House Gases Emissions (GHG).

· Climate Change.

· Regulation such as Environmental Protection Agency (EPA), Restriction of Hazardous Substances (RoHS) & so on.

· Improved Community Awareness of Environmental Issues.

Trends in Green Supply Chain:
Start at the Beginning:
1. Product Design
· Use more environmentally friendly materials.

· Design more efficient product.

· Plan in recycling of product at end of life.

· Consider environmental impact of product.

2. Choice of Suppliers
· Review supplier environmental data.

· Consider supplier source of raw materials/components.

· Partner with suppliers to improve environmental performance.

· Consider energy‐efficient practices (“green” manufacturing facilities, hybrid delivery vehicles, etc.).

Greening the Process:

1. Manufacturing

· Use more efficient processes.
· Institute pollution/emission controls.
· Plan waste management.
· Implement quality control.
2. Packaging/Shipping

· Use environmentally friendly/recyclable packaging.
· Plan for reuse of packaging materials.
· Ship in hybrid/efficient vehicles.
3. End product

· Deliver efficiently to end user:
· Use recyclable/reusable packaging.
· Deliver in hybrid/efficient delivery vehicles.
· Consolidate shipments.
· Plan for recycling/reuse of product/components at end of life.
· Educate customer on recycle/reuse policy.
4. Cost savings

· Efficient design saves waste.
· Environmentally friendly sourcing saves disposal costs.
· Pollution/emissions control saves cleanup costs.
· Reality Compliance with environmental reg.
Artificial Intelligence:

· Artificial intelligence is the simulation of human intelligence processes by machines, especially computer systems. 
· Specific applications of AI include expert systems, natural language processing, speech recognition and machine vision.
Pros of AI:

· Reduction in Human Error;
· Takes risks instead of Humans;
· Available 24x7;
· Helping in Repetitive Jobs;
· Digital Assistance;
· Super Faster Decisions;
· Daily Applications;
· New Inventions;
Cons of AI

· High Costs of Creation;
· Making Humans Lazy;
· Unemployment;
· No Emotions;
· Lacking Out of Box Thinking;
Augmented Reality:

· Augmented reality (AR) is an amplify category of the real physical world that is reached using digital visual components, the sound delivered via technology. 
· It is a growing mode among companies involved in mobile computing and business accomplishment.
Applications of AR in SCM:

· 3D Object pursues.
· Smart Glasses hold up.
· Geolocation.
· Cloud-storage.
· Warehouse activity.
· Transport optimization.
· Assembly and repair
· Customer assistance
Benefits of AR:

· Augmented Reality lay hold of the Store to the Customer.
· AR Enables Unique Opportunities for Immersive Reality.
· AR Provides Children with New Levels of Interactive Experiences.
· AR Provides Safety Technology for Automobiles.
· AR Allows Workforce Training Without Risk.
· Creates unique customer experiences.
· Heightens user engagement.
· Competitive differentiation.
Cloud computing:

· Cloud computing is the on-demand availability of computer system resources, especially data storage and computing power, without direct active management by the user. 
· Large clouds often have functions distributed over multiple locations, each location being a data center.
Benefits of cloud computing:

· Cost Savings.
· Security.
· Flexibility.
· Mobility.
· Insight.
· Increased Collaboration.
· Quality Control.
· Disaster Recovery.
· Loss Prevention.
· Automatic Software Updates.
· Competitive Edge.
· Sustainability.
Digital Twin:

· A digital twin is an effective model of physical strength such as a product, process or system.
· Digital double takes and uses data from an actual physical asset to better acknowledge and increase its presentation.
· Ex - engineers can pick out the safety of an aircraft engine by evaluating different conditions and stresses on parts, and doctors can steer a digital realization of a biological structure before operating on it.
· Digital twins be conditional on IT technologies. 
· Operate by sensors, artificial intelligence, data and analytics, IoT acts as the base for digital twins, as it influences specific data about physical assets to help companies make better decisions.
· A digital twin is, therefore, expected to enlarge IoT deployments given its ability to add value for end-customers.
Benefits of Digital Twin:

· Improve quality & yield.
· Increase efficiency of Engineers.
· Reduce cycle time & boost productivity.
· Diagnose & fix failures.
· Optimize robot operation Management.
· Reduce operational costs
Block Chain: Block chain is an open, distributed ledger that can record transactions between two parties efficiently and in a verifiable and permanent way.
How does it work?

· Distributed and synchronized.
· Peer-to-Peer Transmission.
· Transparency.
· Traceability.
· Irreversibility of Records.
· Computational Logic / Automation.
· “Trustless”
Three Types of Models:

1. Public: Decentralization opens to any public participant. Block chain platform in permission less mode.

2. Consortium: Decentralization close among trusted members of a consortium. Block chain platform in a permissioned mode.
3. Private: Decentralization internally in an enterprise that is made of decentralized entities.
Information Technology in Logistics:

Logistics Information System:

· Logistics Information System is an element of logistics information technology. 
· A productive LIS facilitates the proper information movement between inventory, warehousing and transportation to acknowledge the high level of customer facility. 
· The ability to refine the logistics value and service levels is pretentious by the LIS of the firm and its partners.
Warehouse Management System:

· WMS, means a category of software designed to manage the operations of a warehouse. 
· The primary purpose of the WMS is not to take orders but to take them into account and to optimize the preparation. 
· The scope of WMS is limited and does not cover the entire supply chain but limited to Warehouse.
Transportation Management System:

· Software solution for planning and execution of external flows, and thus the transport of goods (transport optimization), while considering the multimodal transport, reloading and international trade.
· Main features:
· Short-term plan and decide: Analysis / aid to decision.
· Monitoring & follow the transport.
· Measuring.
GPS (Global Positioning System):

· A person equipped with this receiver can locate and move on land, sea, air or space around the Earth. 
· The GPS system has experienced great success in the civilian and created a huge commercial development in many areas shipping, road, and location of trucks.
· Advantages:
· Locate a vehicle at any time.
· Anticipate delays in deliveries.
· Reduce theft.
· Find the best road.
Onboard Computer:

· Device aboard vehicles, allows communicating with the company, to receive new orders.
· The computer is combined with the GPS.
· Advantages:
· Enables communication with the dispatcher.
· Makes possible the transmission of data in real time.
· No requirement of talking to officials in the company for information.
Electronic Data Interchange (EDI):

· Electronic Data Interchange has beneficially increased the communication between firms which is important for logistics.
· This technology needed firms to have common data formatting and transmission standards.
· Such technologies have been used by companies to coordinate their value chain activities including logistics.
· Early applications of EDI have been on transmitting vehicle location information by railways to their customers.
· Other types of logistics information carried by EDI are purchase orders/releases and changes, advanced shipping notices, bills of lading, and invoices.
Barcoding:

· Barcoding is one of the most important useful IT enablers to date and has made an important impact in the practice.
· The different types of bar codes are at hand, known as emblems, for different grounds.
· In practice, most firms prefer to use industry levels rather than proprietary standards for most of the bar codes on their products.
Real Time Communication:

· The logistics IT capability of just-in-time communications is important for maintaining the movement of information.
· To make real-time tracking of products, the logistic information systems of business partners should have real-time communications proficiency.
· The business partners require an integrated messaging architecture that swaps business data while customizing business movement.
· Dynamic Changes in routing plan.
· Route changes in the running vehicles.
· Constant tracking of the vehicle status.
· Customized business flows.
Radio Frequency Identification (RFID):

· RFID is a preprogrammed Data Capture technology that uses radio-frequency waves to read a transportable item to identify, categorize & track.
· RFID is fast, well-founded and does not require a physical line of sight or contact between the reader/scanner and the RFID-tagged item.
Advantages of RFID over Barcoding:

· Capability to capture data at distances, from 3cm to 100 meters.
· Store additional data than a barcode.
· Require no direct line of vision between tag and reader.
· Can collect Data from various sources at the same time
· Ability to read from moving objects.
Conclusion:

Supply Chain Management (SCM) is a critical discipline that has evolved significantly in recent years, driven by technological advancements, changing consumer demands, and global disruptions. The trends in SCM are reshaping the way businesses operate, leading to increased efficiency, improved customer experiences, and enhanced sustainability. 
Supply Chain Managements a dynamic and critical aspect of modern business operations, encompassing a wide range of activities from planning to execution and continuous improvement. Recent trends in SCM are reshaping the way businesses approach their supply chain strategies and operations, as they seek to meet the ever-changing demands of customers, markets, and global challenges.
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