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REVISED DEMAND FORECASTS
Every company in a supply chain forecasts product demand for the purposes of production sched-
uling, capacity planning, inventory control, or material requirements planning. Because forecasts are 
based on the order histories of their immediate downstream supply chain partners, any increase or 
decrease in one of their orders sends a signal about future product demand. Consequently, the imme-
diate upstream supply chain members update their demand forecasts and orders accordingly. This 
ripple effect continues upstream throughout the supply chain. Moreover, because demand forecasts 
are rarely 100% accurate, each firm in the supply chain is basing its order and production decisions 
on inaccurate or distorted information. That is, the forecasting errors throughout the chain start to 
compound, making the problem worse.

The bullwhip effect becomes even more pronounced if downstream supply chain members have 
to hold several weeks of safety stock because the lead times to get it are long. Suppose the drugmaker 
Pfizer, Inc. (New York, NY), needs to purchase a special chemical but that its supplier requires 90 days 
to synthesize and refine it. Because of the long lead time, Pfizer will have to stockpile larger quantities 
of the chemical so that it does not run out before it receives a new shipment.

ORDER ACCUMULATION
Instead of placing frequent orders with their upstream supply chain partners, companies in a supply 
chain often use batch ordering to accumulate or build up demand for products and materials before 
placing their order. By batch ordering periodically—weekly, biweekly, or monthly—a firm can avoid 
the increased costs associated with placing frequent orders and goods shipped in partially filled trucks. 
Order sizes will vary considerably when periodic ordering such as this is used. For example, they may 
be high in one month and low the next month, amplifying the variability of demand in the supply 
chain and contributing to the bullwhip effect.

PRICE FLUCTUATIONS
Marketing promotions, such as price discounts, coupons, rebates, and quantity discounts, offered 
by suppliers cause price fluctuations that also contribute to the bullwhip effect. Many downstream 
customers will buy products and materials in large quantities when they are discounted. Then, when 
prices return to normal levels, these customers will stop buying the products because they will have 
excess inventory on hand. This variation in buying patterns can also lead to a bullwhip effect

RATIONING AND SHORTAGE GAMING
When the demand for a product exceeds its supply, its manufacturer will often ration the sale of it to 
the firm’s immediate customers in the supply chain relative to the size of the order. That is, suppliers 
ration the amount of a product they will ship to their customers based on the relative order sizes 
placed historically by their customers. Bigger customers get first priority. More of the product will be 
shipped to them sooner than to smaller customers. Anticipating the rationing, customers, in turn, will 
order more of the product to get around the shortage. Eventually, when the demand for the product 
tapers off, the downstream customers in the supply chain will stop placing orders or cancel their 
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