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Introduction
Supply Chain – a sequence of organizations that are involved in producing and delivering a product. How suppliers, manufacturers, distributors and customers are linked together. 
Supply Chain Management – Collaboration and coordination of all components of the supply chain so that market demand is met as efficiently (reduce costs) and effectively (timeliness and quality) as possible. 

The Need for Supply Chain Management
1. The need to improve operations
· TQM and JIT and other cost saving practices have already reduced costs in most organizations.  There are still many cost savings to be realized in procurement, distribution, and logistics; the supply chain. 
2. Increasing level of outsourcing
· Reducing costs and increasing quality by focusing on core activities and subcontracting others
· Outsourcing – Buying goods or services instead of producing them in-house
· Suppliers may have lower cost, more expertise
· Risk in reduction in control and expertise
· Some companies produce in-house and outsource as a hedge or because they lack capacity
3. Increasing e-commerce
· Increases in internet purchases require more and faster package delivery/logistics services
4. The need to manage inventories across the supply chain
· Coordination needed to reduce shortages and excesses of inventories in the chain
· Bullwhip Effect – Demand variability is progressively larger moving backward through a supply chain
· Retail sales are usually stable but demand at the wholesale level is more variable

Supply Chain Activities
1. Strategic (Design) Activities
· Strategic decisions have long term impacts on supply chains
· First, goals and competitive characteristics such as quality, cost, speed, fill rate, etc. need to be determined by supply chain members
· Products are then designed/redesigned with these goals
· Then supply chains are designed/redesigned to fit the competitive characteristics
· This involves determining location, number, capacity, process types of facilities
· The extent of vertical integration is also a strategic decision. 
· Customer-supplier partnerships are becoming more popular
2. Tactical (Planning)/Operational Activities
· Production planning and control, forecasting, purchasing, transportation of material, inventory control/warehousing, scheduling of production and distribution/deliveries, movement of product, and customer service
· “Should a product be manufactured at this plan, today or later, or shipped from another location?”
· Value of inventory increases as materials move down the supply chain to the consumer
· The nature of inventory becomes more specific as inventory moves down the supply chain
· Risk Pooling – holding safety stocks in one central location rather than in multiple locations
· Delayed differentiation/postponement – waiting until late in the process to add differentiating features to standard components and product
· For example, in the paint industry, manufacturers only send white paint to the retail stores who mix it with a small amount of colour paint

Logistics
Logistics – the movement and warehousing of materials/products and information, both within the production facility and outside. 
Logistic costs can be separated into three categories: internal logistic costs, cost of outsourcing to logistics service providers, and inventory carrying or holding cost (cost of money tied up in inventory + storage cost + shrinkage cost + obsolescence cost)	
Logistics cost usually cost between 3% to 8% of sales
Pharmaceutical and chemical companies tend to have the highest costs and retail, auto, and petroleum industries tend to have lower logistics cost

Movement of Goods within a Facility
Example of flow of goods in a factory
1. From incoming vehicles to receiving 
2. From receiving to storage
3. From storage to point of use
4. From work centre to the next or temporary storage
5. From last operation to final storage
6. From final storage to packaging/shipping
7. From shipping to outgoing vehicles

Traffic Management – Overseeing the delivery of incoming and outgoing goods
Modes of Transportation – the equipment used for delivery, including ships, trains, trucks and airplanes 
In order of most to least reliable is air cargo, trucking, railway, ocean freight. 

Selecting a Transportation Mode
Need to make a choice between rapid, expensive delivery or slower and less expensive delivery
In-transit Holding cost = H(d)/365
H = annual holding cost items being transported
d = duration of transport (in days)
Total delivery cost = transportation (freight) cost + in-transit holding cost
Total delivery cost = transportation (freight) cost + H (d)/ 365

Warehousing
Storage of goods, consolidating shipments, deconsolidating shipments, and cross docking
Cross-docking – loading goods arriving at a warehouse from a supplier directly onto outbound trucks, thereby avoiding warehouse storage

Fast Delivery Methods
Just-In-Time (JIT) – materials are received in small lots and frequently, hours before use
Quick Response (QR) – just-in-time replenishment system used in retailing where orders are based on actual sales, not periodic orders by retailers
Benefits include reduced dependency on forecasts and the ability to achieve a closer match between supply and demand
Efficient consumer response (ECR) – an expanded version of quick response, used in the grocery industry, which includes further collaboration on replenishment, forecasting, and planning of store assortments, promotions and product introductions
Vendor-managed inventory (VMI) – an agreement in which the supplier has access to the customer’s inventory and is responsible for maintaining the inventory 

Distribution Requirements Planning – DRP is a distribution planning system that starts with the forecast demand at the end of the distribution network and works backward through the network to obtain time-phased replenishment schedules for moving goods from the factory through each level of the distribution network. Push system.

Reverse Logistics – backward flow of goods returned to the supply chain from their final destination. Defective, unsold or returns. 
Gate Keeping – Screening returned goods at the point of entry into the system to prevent incorrect acceptance of goods. 
Avoidance – Preventing returns by dealing with their causes. 

Global Supply Chains
Distances lead to longer supply chains
Deal with language, cultures, currencies, and additional modes of transportation
Centralized production – economies of scale

Supply Chain Technologies 
Electronic data interchange (EDI) – the direct transmission of inter-organizational transactions and information, computer-to-computer, including purchase orders, sales data, advance shipping notices, invoices and engineering data.
Reduction in clerical labour
Reduction of paperwork
Increased accuracy
Increased speed
Radio Frequency Identification (RFID) – uses radio waves to identify objects such as goods in a supply chain
Active tags have a battery and emit radio waves by themselves (~50 meter range)
Passive tags work by responding to electromagnetic waves emitted by an RFID reader


E-commerce – the use of computers and internet to conduct buying and selling
Global presence, improve competitiveness and quality of service
Analyze interest in various products based on hits and requests for info
Eliminate middle-men
Disintermediation – reducing one or more steps in a supply chain by cutting out one or more intermediaries 
Two essential features of e-commerce: website and order fulfillment

Creating an effective supply chain
Forming close relationships, trust, willingness to cooperate, agreement on common goals, alignment of incentives
Effective communication and coordination of activities
Supply chain visibility and information sharing
Supply chain visibility – a member can connect to any part of its supply chain to access data in real time
Event management – the ability to detect and respond to unplanned events
Performance metrics
1. Quality
2. Cost (unit cost, inventory turnover, logistics cost)
· Inventory turnover – the rate at which material goes through the supply chain
3. Variety/flexibility (production and product changes)
4. Delivery (lead time, on-time delivery)
5. Customer service (fill rate, response time)
· Fill rate – percentage of demand filled from stock on hand

Steps in Creating an Effective Supply Chain
1. Develop strategic objectives and tactics
2. Integrate and coordinate activities in the internal portion of the chain
3. Coordinate activities with suppliers and with customers (addressing supply and demand issues)
4. Coordinate planning and execution across the supply chain
5. Consider the possibility of forming strategic partnerships
· Strategic partnering – two or more organizations agree to collaborate so that each may realize a strategic benefit eg. Holding inventory in exchange for long long term commitment to supplier

Collaborative Planning, Forecasting, and Replenishment
CPFR – a process for communicating and agreeing on forecasts between the manufacturer and the customer (distributor)
Planning – decide which product category to collaborate on, objectives, resources, information sharing, forecast horizon, promotions, minimum order size, lea time, and review period
Forecasting – buyer collects POS data, forecasts sales and shares with supplier
Supplier compares forecasts with capacity, resolves differences 
Buyer/supplier jointly create order forecasts
Replenishment – Buyer generates orders for next week, supplier issues acknowledgement, executes delivery

Purchasing 
Major part of supply chain management
Costs, quality and timing to be considered
Duties of a buyer include identifying sources of supply, negotiating contracts, maintaining database of suppliers, obtaining goods and services that meet operations requirements, managing suppliers, establishing partnerships, etc. 

Purchasing’s Interfaces
Operations department is the main source of request for purchasing materials
Maintenance department also needs spare parts and machines
Legal department helps with writing up contracts
Accounting handles payments to suppliers
Design engineering prepares material/part specifications which must be communicated to suppliers
Receiving staff check incoming shipments
Marketing/sales staff sometimes need some products for resale
Suppliers work closely to learn what is needed

Purchasing Cycle – a series of steps that begins with a request for purchase and ends with paying the supplier 
1. Purchasing receives the requisition
a. Includes description of item desired
b. Quantity and quality
c. Desired delivery dates
2. Purchasing selects a supplier
3. Purchasing places the order with supplier
4. Monitoring orders
5. Receiving orders 
6. Paying the supplier 

Value analysis – examination of the function of a product in an effort to reduce its cost
Determining Prices 
Three ways: published price lists, competitive bidding, and negotiation

Centralized Purchasing – purchasing is handled by the purchasing department
Decentralized purchasing – individual departments or separate locations handle their own purchasing requirements 
Spend analysis – collecting, cleansing, classifying, and analyzing expenditure data with the purpose of reducing procurement costs, improving efficiency, and monitoring compliance with purchasing policies
Supplier Management and Partnership
Choosing Suppliers
Quality, flexibility, location, price, reputation, lead time, other customers, service after sale all need to be considered
Supplier analysis  - evaluating a supplier in terms of factors such as price, quality, delivery, and service
Supplier certification is a detailed examination of policies, capabilities, and performance of a supplier
Supplier Partnership
1. Reduce the cost of making a purchase
2. Reduce transportation cost
3. Reduce production cost
4. Improve product quality
5. Improve product design
6. Reduce time to market
7. Reduce inventory costs


