Northstar Living: The Inventory Bet

A teaching case in long-lead-time inventory planning


This case is fictional and intended for instructional discussion. Names, events, organizations, and operating data are invented, although the industry context is informed by public sources.


In late July 2026, Maya Chen, chief operating officer of Northstar Living, faced a decision that appeared simple on a spreadsheet and increasingly dangerous in practice. The company had to commit to holiday-season purchases of its fastest-growing products before it knew how strong consumer demand would be, whether ocean shipments would arrive on time, or how aggressively competitors would discount similar products.
Northstar sold compact home appliances through its own website, major online marketplaces, and 420 specialty retailers. Its products—air purifiers, countertop ice makers, smart fans, and compact induction cooktops—were designed in the United States but sourced mainly from contract manufacturers in China, Vietnam, and Poland. Typical replenishment lead times were 7 to 11 weeks from purchase order to available inventory, and a disruption at a port or factory could add several more weeks.
The stakes were growing. U.S. retail sales at furniture, home-furnishings, electronics, and appliance stores reached about $19.5 billion in May 2026, while inventories in the category were roughly $30.7 billion. The corresponding seasonally adjusted inventory-to-sales ratio was 1.58. Across the wider U.S. economy, manufacturers and trade businesses held about $2.74 trillion of inventory in May 2026. These figures suggested both a large market and the continuing risk of tying up substantial capital in goods that might not sell as expected.
The holiday commitment
Northstar expected November and December to generate 31 percent of annual revenue. Retail partners wanted firm allocations by September 1, but suppliers required purchase commitments in early August to preserve production slots. The finance team had authorized up to $42 million in new inventory purchases, including freight and duties. Management’s current proposal required $39.6 million, leaving little room for emergency air freight, unexpected tariffs, or a sudden opportunity to buy from an alternate supplier.
The company had ended the previous holiday season with two very different outcomes. It ran out of its premium air purifier during a period of heavy wildfire smoke, losing estimated sales and disappointing several large retailers. At the same time, it carried 46,000 excess smart fans into January and ultimately discounted them by 35 percent. The purifier shortage helped competitors win shelf space; the fan surplus consumed warehouse capacity and reduced operating margin.
	Product
	Planned order
	Landed unit cost
	Regular price
	Expected holiday demand
	Current inventory

	PureAir Pro purifier
	92,000
	$142
	$299
	105,000
	18,000

	FrostBox ice maker
	74,000
	$118
	$249
	82,000
	13,500

	BreezeIQ smart fan
	65,000
	$61
	$139
	52,000
	21,000

	HeatPoint induction unit
	48,000
	$87
	$189
	55,000
	9,000



The demand forecast was not a single number. Sales believed the purifier could exceed 125,000 units if smoke conditions worsened or a planned influencer campaign succeeded. Finance considered 90,000 units plausible if consumer spending weakened. Retailers could cancel up to 20 percent of advance orders four weeks before shipment. Online demand arrived with no advance warning, and customers rarely waited when an item was unavailable.
Information that did not agree
The company’s forecasting system combined historical sales, retailer orders, web traffic, prices, promotions, weather indicators, and judgment from product managers. Forecast accuracy had improved at the category level, but errors remained high by product and week. Managers disagreed about whether the forecast was wrong because the model was weak, because marketing plans changed after the forecast was produced, or because inventory shortages distorted the sales history used to train it.
	Indicator
	PureAir
	FrostBox
	BreezeIQ
	HeatPoint

	Forecast error, prior 12 months
	24%
	31%
	38%
	27%

	Supplier quoted lead time
	8 weeks
	9 weeks
	7 weeks
	10 weeks

	Observed range last year
	7–14 weeks
	8–13 weeks
	6–11 weeks
	9–16 weeks

	Gross margin at list price
	52%
	49%
	56%
	50%

	Expected return rate
	5.1%
	7.8%
	4.2%
	6.4%



Inventory records also contained noise. Quarterly physical counts had found discrepancies ranging from 1.3 to 3.8 percent by warehouse. Some units were damaged, returned without being properly classified, or reserved for retailer promotions that were later canceled. The operations group wanted to install additional scanning and shipment-visibility technology, but the $1.2 million project would not materially affect the August purchase decision.
Supply choices
Northstar’s primary suppliers offered the lowest unit costs but required large orders in full-container quantities. An alternate manufacturer in Mexico could produce two products with a four-week lead time, but its costs were 16 to 22 percent higher and initial quality yields were uncertain. A Polish supplier offered a premium purifier with strong quality performance, but currency movements and European transport disruptions could alter the landed cost.
Transportation choices added another layer. Ocean service was cheapest, but port congestion, storms, equipment failures, labor actions, and customs inspections could delay arrival. Rail from the West Coast to Northstar’s central distribution center was less expensive than truckload service but slower and less predictable. Air freight could rescue a shortage, although it added $34 to $57 per unit and was not available in sufficient capacity for an entire seasonal order.
	Option
	Incremental cost
	Typical timing
	Main concern

	Primary Asian supplier
	Baseline
	7–11 weeks
	Long commitment and disruption exposure

	Mexican backup supplier
	+16% to +22%
	4–6 weeks
	Quality yield and limited capacity

	Air freight reserve
	+$34 to +$57/unit
	4–8 days
	Cost and limited capacity

	Extra domestic buffer stock
	$5.8M working capital
	Immediate availability
	Obsolescence and warehouse space

	Shipment visibility platform
	$1.2M setup + fees
	6-month implementation
	Benefits arrive after holiday decision



Purchasing proposed splitting orders across suppliers. The head of quality warned that adding suppliers would create inspection work, inconsistent components, and a higher probability of returns. Finance argued that diversification had value only if the alternate source was truly available during a disruption. The commercial team worried that higher costs would force price increases just as competitors were preparing holiday promotions.
Managing demand—or damaging the brand
The chief marketing officer proposed using prices and promotion schedules to help balance product availability. If purifier inventory looked tight, Northstar could reduce advertising, raise the online price, or reserve units for retailers with the strongest long-term relationships. If fans accumulated, it could offer coupons, bundles, or paid social-media campaigns. Yet each action had consequences. Higher prices might protect inventory but reduce market share; discounts might clear stock while teaching customers to wait for promotions.
Retail contracts complicated allocation. Two national chains expected at least 95 percent on-time, in-full delivery and could assess penalties for shortages. Northstar’s website produced higher margins and immediate information about demand, but diverting stock to direct sales could damage retailer relationships. Smaller dealers argued that they were routinely deprived of popular products because large accounts received priority.
	Potential action
	Estimated near-term effect
	Concern raised by management

	Increase purifier price by $20
	Demand down 7%–15%
	Competitors may gain customers

	Offer 20% fan promotion
	Demand up 18%–35%
	Margin loss; future reference price

	Reduce purifier advertising
	Demand down 5%–12%
	Loss of brand momentum

	Reserve inventory for large retailers
	Fewer contract penalties
	Lower direct-channel margin

	Delay part of supplier order
	Less surplus risk
	Production slot may be lost



Cash, capacity, and organizational incentives
Northstar financed inventory with a revolving credit line priced at a floating interest rate. Carrying inventory involved more than interest: warehousing, handling, insurance, damage, theft, returns, and the risk that a new model would make old units less attractive. The company’s main distribution center was projected to reach 96 percent of usable capacity in November under the proposed plan. Overflow space was available, but at nearly twice the normal handling cost.
Internal performance measures did not point in the same direction. Sales managers were rewarded for revenue growth and service levels. Purchasing was evaluated partly on unit cost. Operations was expected to avoid stockouts while controlling inventory. Finance emphasized cash conversion and operating margin. Marketing was measured on traffic, conversion, and campaign returns. Each group could defend a different holiday plan using its own scorecard.
	Measure
	2024
	2025
	2026 target

	Revenue
	$286M
	$337M
	$392M

	Year-end inventory
	$58M
	$76M
	≤ $82M

	Inventory turns
	4.7
	4.2
	4.8

	On-time, in-full service
	91.4%
	89.7%
	95.0%

	Gross margin
	47.8%
	45.9%
	47.0%

	Emergency freight
	$2.1M
	$5.6M
	≤ $3.0M



The board had also asked management to consider rare but consequential events. A prolonged supplier shutdown, cyberattack on a logistics provider, port closure, sudden tariff change, major product recall, or sharp change in foreign exchange rates could overwhelm normal planning assumptions. Some executives wanted explicit contingency inventory. Others argued that preparing for every disruption would make Northstar permanently uncompetitive.
The August meeting
Chen scheduled a four-hour meeting for August 3. The group had to recommend purchase quantities, supplier allocations, transportation plans, and a reserve for expedited shipments. It also had to decide whether prices and promotions should be committed at the same time or adjusted later as information arrived.
The chief financial officer favored a lower opening commitment with authority to reorder from Mexico. The head of sales wanted enough inventory to support the most optimistic retailer forecast. Operations proposed larger purifier and induction orders, a smaller fan order, and a protected air-freight budget. Marketing opposed reducing the fan order because an unannounced media partnership could materially increase demand. Procurement warned that waiting two weeks might eliminate several factory slots entirely.
Chen was unconvinced that the company could identify one “correct” order. Demand, lead times, product quality, costs, competitor actions, customer cancellations, and even the inventory records would evolve after the commitment. Yet the absence of certainty did not eliminate the need to act. By Monday evening, suppliers expected purchase orders.
Exhibit 1: Management’s holiday scenarios
	Scenario
	Demand versus forecast
	Average lead-time change
	Competitive pricing
	Approx. operating result

	Soft market
	−15%
	No change
	Heavy discounting
	$9M below plan

	Base case
	Forecast
	+1 week
	Normal promotions
	Near plan

	Strong season
	+18%
	+2 weeks
	Stable prices
	$13M above plan if supplied

	Disruption
	−3% overall
	+5 weeks on Asian supply
	Mixed
	$17M below plan without mitigation



Framing questions
1. Identify the different metrics that can be used to evaluate every aspect of the performance of the system?  Organize these into a pyramid to indicate the relative importance, following the style given here.
2. What are the types of decisions? Use the list of decision types here as a guide, illustrated by the applications here.  
3. Use the interactive framing matrix here to fill out the performance metrics along the top (from most to least important) followed by the list of decisions (in any order).  Use your judgment to assess whether the impact of each decision on each metric is H (high impact), M (medium), L (low) or N (none).  Finally, use the resulting matrix to rank the decisions in terms of their impact on the most important metrics.
4. What are the different sources of uncertainty?  Use the 12 categories of uncertainty here as a guide.
5. Repeat the exercise in (3), but this time using uncertainties instead of decisions.
a. Which sources of uncertainty would be captured using average performance over time?
b. Which sources of uncertainty represent forms of risk that are not properly captured using averages?
6. Choose the single decision that seems to have the highest impact on the most important metric.  
a. What approach do you think you would use to make this decision?
b. What data appears to be necessary to make this decision, including the calculation of any performance metrics where the decision would have a high or medium impact.
7. Using the same decision you identified in (6), identify the people, departments, groups or organizations that you would need to work with to implement the decision?
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Discussion questions
1. What is the central problem facing Northstar Living in early August?
2. Which facts in the case deserve the greatest attention before the purchase orders are released?
3. How should Northstar balance the cost of excess inventory against the consequences of serious stockouts?
4. Should the company diversify suppliers despite higher costs and uncertain quality?
5. How should transportation modes and emergency freight capacity be incorporated into the plan?
6. When should Northstar use pricing, promotions, and advertising to influence demand?
7. How should scarce inventory be allocated among large retailers, smaller dealers, and the direct channel?
8. Which investigations or information investments would be most valuable for future planning?
9. How should the company prepare for low-frequency disruptions without carrying excessive inventory?
10. What should Chen recommend at the August 3 meeting, and what conditions should trigger later revisions?
Data note
Northstar Living, its executives, suppliers, products, and operating data are fictional. Market context is based on public U.S. data. The U.S. Census Bureau reported total manufacturers’ and trade inventories of approximately $2.736 trillion and an inventory-to-sales ratio of 1.28 in May 2026. Census retail data reported approximately $30.736 billion of inventories, $19.508 billion of monthly sales, and a 1.58 inventory-to-sales ratio for furniture, home-furnishings, electronics, and appliance stores in May 2026. The business setting and planning tensions draw on the inventory-planning discussion in Warren B. Powell, Bridging Decision Problems, Volume I, Chapter 2.
Sources: U.S. Census Bureau, Manufacturing and Trade Inventories and Sales, May 2026; U.S. Census Bureau Monthly Retail Trade data, May 2026; Warren B. Powell, “Inventory Planning,” Bridging Decision Problems, Volume I, Chapter 2. Accessed July 30, 2026.
ChatGPT notes
Prompt: 
Write a 3-5 page case study based on the material in the section on inventory planning at https://warrenpowell.org/bridging-vol1/chapter-2/#inventoryplanning. Create a context based on the metrics, decisions and uncertainties in the section, but without explicitly calling attention to them. motivate your business problem with data.
Summary
The case translates the inventory-planning material into a fictional compact-appliance company preparing for the holiday season. It incorporates:
· Long international replenishment lead times 
· Uncertain product demand and forecast errors 
· Stockout consequences and excess-inventory markdowns 
· Supplier selection and diversification 
· Ocean, rail, truck, and emergency air-freight choices 
· Pricing, advertising, promotions, and channel allocation 
· Inventory-record discrepancies and shipment visibility 
· Working-capital and warehouse-capacity constraints 
· Rare disruptions, including port closures, tariff changes, cyberattacks, and supplier shutdowns 
· Quantitative exhibits and unresolved discussion questions 
The case is motivated with May 2026 Census data showing approximately $2.74 trillion in total U.S. business inventories and a 1.58 inventory-to-sales ratio for furniture, home-furnishings, electronics, and appliance retailers.
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