MgtOp 340—Operations Management

                  Professor Munson
Topic 13
Supply Chain Management
“Integrated supply chain management is becoming recognized as a core competitive strategy.”

Robert B. Handfield and Ernest L. Nichols, Jr., 1999

The Boeing 777-300 has about 150,000 engineered, unique parts.  Including rivets, bolts and other fasteners, the airplane has > 3 million parts.
     Source: Boeing University Interchange, Seattle, 1998


Conceptual Issues in Supply Chain


Management

Frankly, the cost of making a product is almost irrelevant.  You have far more opportunity to get cost out of the supply chain than you do out of manufacturing.  There’s so much duplication and inefficiency.  (Henkoff, 1994).

It isn’t company competing against company anymore.  It’s supply chain against supply chain.  (Bill Grimes)
Book’s Definition:  Supply chain management is the process of coordinating with suppliers, distributors, and customers to maximize competitive advantage. It is the coordination of all supply chain activities, starting with raw materials and ending with a satisfied customer.


Example of Supply Chain Coordination

Centralized Warehousing

1.
Franchisor and franchisees

2.
Manufacturer and competing customers

Risk Pooling Benefits:
Safety Stocks & Service Levels

Consider either a continuous or periodic review system

Safety Stock = zσ

Assume N clients with same, independent, σ = σi
Decentralized Warehousing





Centralized Warehousing

Savings

Suppose instead that the centralized warehouser decides to keep the same amount of total safety stock.
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Numerical Example

2 clients

σ = 1000 units

service level = 90%

z.90 = 1.28

Decentralized Warehousing

Centralized Warehousing
Current Supply Chain Management Issues
· Supplier Partnerships
· VMI

vendor-managed inventory

( information sharing

· Postponement

Benetton
safety stock and σL

· EDI

electronic data interchange
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( information sharing

( lower setup costs

· RFID

radio frequency identification

( continuous monitoring of all items everywhere

· Drop Shipping




shipping directly from supplier to end customer

· Blockchain
The Bullwhip Effect
Demand variability increases as you move “up” the supply chain (away from final consumers)
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The bullwhip effect causes members of the supply chain to overreact to changes in demand at the retail level. Minor demand changes at the consumer level may result in large ones at the supplier level. 

Causes












Remedies

1.
demand forecast updating

2.
order batching

3.
price fluctuations

4.
shortage gaming
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Bullwhip Effect Example: Cash for Clunkers
During “The Great Recession,” the U.S. Cash for Clunkers program produced an unintended bullwhip effect in the automobile industry. In an effort to stimulate the economy and improve fuel efficiency, the U.S. offered attractive rebates for trading old cars in exchange for new, more fuel-efficient vehicles. The $3 billion, 8-week program proved to be very popular with consumers. Fearing a shortage and assuming that they would not receive 100% of their orders, some dealers inflated orders for new cars to try to receive a larger pool of allocated vehicles. In one month, Cash for Clunkers increased demand by 50% for automakers, many of whom had already cut capacity significantly. Almost overnight, manufacturers and parts suppliers had to transform from a shift reduction mode to an overtime mode.
A Bullwhip Effect Measure

A straightforward way to measure the extent of the bullwhip effect at any link in the supply chain is to calculate the bullwhip measure:
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Variance of Orders

Bullwhip = 

Variance of Demand

s

s

=


If >1: Variance amplification (i.e., the bullwhip effect is present) 

( the size of a company’s orders fluctuate more than the size of its incoming demand
If = 1: No amplification

If < 1: smoothing or dampening

Supply Chain Risks and Tactics

	Risk
	Risk Management Tactics

	Supplier failure to deliver
	Use of multiple suppliers; Effective contracting with penalties; Subcontractors on retainer

	Supplier quality failures
	Reduced supply base; Careful selection and monitoring; Supplier certification and/or training

	Logistics delays or damage
	Multiple/redundant transportation modes; Multiple warehouses; Secure packaging; Effective contracting with penalties

	Distribution
	Careful selection and monitoring; Training of distribution network members; Effective contracting with penalties

	Information loss or distortion
	Redundant databases; Widespread dispersal of information to the appropriate parties; Secure IT systems; Training of supply chain partners on the proper interpretations and uses of information

	Political
	Political risk insurance; Continuing research of regulation and licensing issues; Cross-country diversification

	Economic
	Operational or financial hedging to combat exchange rate risk or economic collapse in a particular country; Long-term, forward, timing-flexible or quantity-flexible purchasing contracts to address price fluctuations of supplies; Free trade zones to avoid tariffs

	Environmental
	Insurance; Alternate sourcing; Cross-country diversification

	Theft, Vandalism, and Terrorism
	Insurance; Patent protection; Security measures including RFID and GPS; Cross-country diversification


Cross sourcing uses one supplier for a component and a second supplier for another component, where each acts as a backup for the other
Purchasing Strategies

1.
Many Suppliers

· Many sources per item

· Often an adversarial relationship

· Short-term

· Little openness

· Infrequent, large deliveries

· Competitive bidding

2.
Few Suppliers

· One or few sources per item

· Partnerships

· Long-term

· On-site audits and visits

· Frequent, small lots (JIT)

· “Lowest price” does not always win

3.
Keiretsu Network

· Japanese word for “affiliated chain”

· System of mutual alliances and cross-ownership

· Company stock is held by allied firms

· Lowers the need for short-term profits

· Links manufacturers, suppliers, distributors, and lenders

Speed Versus Reliability Trade-offs in Supplier Selection*

	
	Speed

	
	Slow
	Fast

	Reliability
	Low
	Slow, Unreliable Supplier

(Fat Cat)

Slow to Respond

OK for Unknown Demand

Least Expensive
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	Fast, Unreliable Supplier

(Skinny Cat)

Can Respond Quickly

OK for Unknown Demand
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	High
	Slow, Reliable Supplier

(Fat Dog)

Slow to Respond

Good for Known Demand
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	Fast, Reliable Supplier

(Skinny Dog)

Can Respond Quickly

Good for Known Demand

Most Expensive
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*Hu, Jianli, and Charles L. Munson, “Speed versus reliability trade-offs in supplier selection,” International Journal of Procurement Management, Vol. 1, Nos. 1/2, 2007.
Standardization
· Using more similar items

· Reducing number of sizes, colors, shapes etc.

· Means less purchasing, receiving etc.

· Objective: Make a greater variety of end products from a smaller variety of parts & materials

· Risk Pooling (lowers safety stock)
· Quantity Discounts


Distribution Systems

· Trucking

· Railroads

· Airfreight

· Waterways

· Pipelines


Symptoms of Poorly Performing Supply Chains*
· Excess Inventory

· Expedited Transportation

· Out-of-Stocks/Substitutions

· Inefficient Plant Scheduling

· Re-delivery of Items

· Unfulfilled Consumer Demand

· Excess Handling

· Excess Transportation

· LTL (Less than Truckload) Transportation

· Inefficient Pricing/Buying

*Adapted from Aksoy, Yasemin; Beth Feichtinger; and Joe McKinney, “Supply Chain Management in Retail,” Second International Retailing Conference, Istanbul, Oct. 23-24, 1998.

Gridlock Occurs When the Benefits of the Supply Chain Initiatives Are Asymmetric
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Gain-Sharing Mechanisms Break the Grid Lock
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Trading Partner A


Incurs Incremental Costs to Perform a “Service” and/ or Large Start-Up Cost





Trading Partner B


Accrues Savings Resulting from the Others’ Efforts
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“In theory”… the Supply Chain benefits from lower Supply Chain costs across the board
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Gain-Sharing
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