Operations Session 15 – Reading Summary

The Bullwhip Effect in Supply Chains – Lee, Padmanabhan & Whang
Behind the Growth in Materials Requirement Planning – Miller & Sprague
The Bullwhip Effect in Supply Chains:

Overview
· The Bullwhip Effect (aka whiplash, whipshaw effect): Variability at the end of the supply chain (customer orders) becomes amplified as it moves up the supply chain. 

· In other words, small changes in customer orders result in moderate spikes in retailer orders, creating large spikes in wholesaler orders, which finally results in even larger spikes in manufacturer orders to suppliers. (See graphs on p. 94)

· This leads to huge inefficiencies, as each part of supply chain stocks inventory to prepare for variability

· $30 billion in inefficiencies in grocery supply chain

· 100 days (perhaps even 1 yr) of excess supply in pharmaceutical industry

Causes of Bullwhip Effect

Sterman had argued (through illustration in ‘beer game’) that irrational decisions lead to bullwhip effect.  This paper argues that RATIONAL actions still result in bullwhip effect. 

· Demand Forecast Updating

· Companies use exponential smoothing, which bases orders on the latest demand estimates received from downstream.

· Long lead times (which cause large safety stocks) mean that fluctuations in demand will translate to larger fluctuations in order size. 

Longer lead times = larger bullwhip effect

· Order batching

· Companies order infrequently (biweekly, monthly) for good reasons

· Reduces number of orders

· Reduces cost per order (able to get Full Truck Load prices – FTL) 

· Periodic ordering amplifies variability, which increases bullwhip effect

· If orders spread evenly in a week, bullwhip would be minimal; in practice, orders randomly spread out.

· Even worse, customer orders often overlap, increasing spikes.

· Finally, companies often place orders at beginning of the month, causing their orders to overlap.

· Price Fluctuation

· Forward-buy arrangement (offering discounts for buying a large amount in advance) makes the problem worse

· Retailers’ purchases do not reflect needs, and mask underlying demand.

· Costs to fill large orders are huge – factory overtime, large inventory, damage from handling large volumes.  Called “the dumbest marketing ploy ever.”

· Rationing and Shortage Gaming

· When demand is large, manufacturers sometimes ration: offer each customer 50% of what they order, for example.

· Rationing provides incentive for those ordering to “game” the system

· Place extra orders, larger orders, to guarantee supply

· Buy from first to deliver, then cancel other orders

· Results: huge excess inventory costs for manufacturers

Preventing the Bullwhip Effect

All proposed solutions are attempts to increase coordination (information sharing, channel alignment, operational efficiency – table on p. 99 sorts by these categories).

· Avoid Multiple Demand Forecast Updates

· Allow upstream suppliers to see demand from customers (not filtered by retailer).

· Electronic Data Interchange (EDI) used for 60% of consumer product orders in 1995.

· Have upstream site control the supply from upstream to downstream

· Downstream partner is passive partner

· Vendor managed inventory (VDI) & continuous replenishment program (CRP) are examples.  ‘Echelon inventory’ (total in supply chain) minimized.

· Bypass downstream sites to get demand information

· Apple’s consumer direct program, Dell direct, allow manuf. to see demand

· Reduce lead times, by using Just In Time (JIT) inventory replacement.

· Break Order Batches (encourage smaller, more frequent orders)

· Reduce the cost of placing an order: EDI, and CAO (computer assisted ordering) do this; GE reduced order cost from $50 to $5.

· Reduce the cost of each order (FTL, full truck load constraints)

· Encourage distributors to carry wider variety of products (but less of any one).

· Use 3rd party logistics companies, who combine many orders

· Stabilize Prices, through Uniform wholesale pricing policy
· Everyday low price (EDLP) eliminates forward buying.

· CAO (computer assisted ordering) gives more info downstream, reducing urge to stockpile inventory

· Activity Based Costing (ABC) lets companies see costs of forward buying.

· Eliminate Gaming in Shortage Situations

· During shortage, allocate sales based on past sales records, not fixed percentage.

· Share capacity and inventory information downstream to alleviate fear of shortage.

· Work with customers to secure advance orders, for better production planning.

· Eliminate generous return policies, and enforce stricter cancellation policies.

Session 15:  Behind the Growth in Materials Requirements Planning

Article written in 1975.  MRP systems became more common then, as computing costs declined and tough economy necessitated more efficient operations.
What is MRP?
· Four elements (see exhibit, p. 84)

· Master production schedule – drives the system (when to produce, given demand).

· Bill of materials file – information on parts, what products require them.

· Inventory status file – actual inventory level of each part.

· Material requirement planning package – contains the logic.

· Essentially, it tells you when to order, and when to manufacture, based on demand.  Goals are to minimize inventory levels and maintain your delivery schedule.

· MRP is like PERT, but PERT focused on one product or process; MRP allows coordination across multiple interrelated parts and products.

· Can be used for both planning and control, in short-term and long-term.

The advantages of MRP

· Keeping priorities straight

· Expedite: Work on most urgent jobs

· De-expedite: If delivery date delayed, do not order parts to start work now.

· Keeping inventories low 

· Lower lead times = lower in-process inventories

· Can plan engineering design changes to coincide with deplete of old parts.

· Early warning – can avoid making delivery promises that cannot be kept.

· Long –range planning – plan capacity, labor, major purchases over several years.

Will MRP work for you?   (How do different types of processes benefit from MRP?)

· A: Basic assembly operation (few products, with long production runs)

· WIP inventories less important

· Focus is on intermediate range planning, distribution system inv. & purchase orders.

· MRP should focus on interface w. distribution, long-term planning for purchasing.

· B: General machine shop (job shop)

· Inventory and scheduling are critical – need good reporting, scheduling tool.

· MRP can determine realistic delivery dates.

· MRP can control purchases, to expedite and de-expedite as necessary

· C: Fabrication and assembly operation (combines A & B)

· MRP has greatest impact here

· Historically, companies have separated these 2 distinct processes with larg buffer inventories, based on reorder point methods.  Result: Large inventories.

· MRP solves this problem – master schedule links fabrication to assembly, and assembly to distribution.  Keeps these distinct processes separate, but coordinated. 

Is MRP worth it?  (Costs & benefits do not necessarily depend on the size of the company)

· Factors influencing Benefits:

· Having worse existing systems increases benefits of MRP

· MRP can allow for growth that existing systems perhaps could not handle.

· Factors influencing Costs:

· Effective implementation requires good people.

· Having good existing controls makes it easier

· Involving diverse groups early helps setup and reduces need for training later.

