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Introduction
If The Inventory Carrying Cost Is 0 And If You Make A Loss Of $20 Per Unit, The
Optimal Quantity To Be presents an intriguing scenario in inventory management and
economic order quantity (EOQ) analysis. Inventory management is a critical component of
supply chain operations, directly impacting profitability, customer satisfaction, and
operational efficiency. Traditional models like the EOQ formula help businesses determine
the ideal order quantity that minimizes total inventory costs, which typically include
ordering costs, holding costs, and stockout costs.

However, situations can arise where certain costs are negligible or zero, significantly
altering the decision-making landscape. In this case, we examine a scenario where the
inventory carrying cost—also known as holding cost—is zero, and the business incurs a loss
of $20 for each unit sold. Understanding how these conditions influence the optimal order
quantity is essential for managers and supply chain professionals aiming to optimize their
inventory strategies under atypical cost structures.

This article delves into the implications of zero carrying costs and per-unit losses on
inventory decisions, explores the theoretical foundations, and provides practical insights
into how businesses can determine their optimal order quantities under these unique
circumstances.

Understanding Inventory Carrying Cost and Its
Role in EOQ

What Is Inventory Carrying Cost?
Inventory carrying cost encompasses all expenses associated with holding unsold goods in
stock. These costs include:
- Storage costs (warehouse rent, utilities, security)
- Capital costs (interest or opportunity cost of invested capital)
- Insurance and taxes
- Obsolescence, deterioration, and spoilage
- Handling and administrative expenses

Typically, carrying costs are expressed as a percentage of the unit cost or as a fixed cost
per unit per period. They influence how much inventory a business is willing to hold; higher
holding costs often lead to smaller order quantities, while lower costs can encourage larger
inventories.



The Traditional EOQ Model
The Economic Order Quantity model aims to identify the order quantity that minimizes total
inventory costs, which include:
- Ordering costs (costs incurred each time an order is placed)
- Holding costs (costs of storing unsold inventory)

The classic EOQ formula is:
\[ EOQ = \sqrt{\frac{2DS}{H}} \]
where:
- D = demand rate (units per period)
- S = ordering cost per order
- H = holding cost per unit per period

This model assumes positive holding costs and a proportional relationship between order
size and total costs.

Implications of Zero Inventory Carrying Cost

What Happens When Holding Costs Are Zero?
When the inventory carrying cost (H) is zero, the traditional EOQ formula simplifies
significantly. Since the denominator becomes zero, the EOQ tends toward infinity, implying
that there is no financial penalty for holding large quantities of inventory.

Practical Interpretation:
- No penalty for excess inventory: The business can order in any quantity without incurring
additional costs for storage.
- Potential for maximum order sizes: Theoretically, the optimal order quantity becomes
infinitely large, which is impractical but indicates that inventory level is not constrained by
holding costs.

Limitations and Real-World Considerations:
- Even if monetary holding costs are zero, physical constraints (storage capacity,
perishability, obsolescence) still limit inventory levels.
- The model assumes demand remains steady and predictable, which may not be true in
practice.

Impact on Ordering Policy
With zero holding costs:
- The main cost driver shifts to ordering costs and stockout costs.
- If ordering costs are non-zero, businesses might prefer to order larger quantities less
frequently to minimize order frequency.
- If ordering costs are also negligible, the business could theoretically order in unlimited
quantities, leading to an "order all at once" strategy.



Analyzing the Scenario: Loss of $20 Per Unit

Understanding the Per-Unit Loss
In this scenario, each unit sold results in a $20 loss. This could reflect:
- Selling at a price below cost (loss leader strategy)
- A situation where the product’s marginal profit is negative
- An intentional loss to gain market share or for other strategic reasons

Implications:
- The business is not making a profit per unit; instead, it is incurring a loss.
- The goal shifts from minimizing costs to managing overall losses and strategic
considerations.

Balancing Inventory Quantity and Losses
The key question becomes: How much inventory should the business stock to minimize
total losses? Since each unit incurs a loss, increasing inventory levels amplifies overall
losses, but minimizing inventory could lead to stockouts and lost sales.

Trade-offs include:
- Overstocking increases total losses (due to $20 loss per unit)
- Understocking may lead to missed sales opportunities and reputation damage

Strategic considerations:
- Is there a minimum required inventory level to meet customer demand?
- Are there fixed costs or penalties associated with stockouts?
- Can the business leverage bulk purchasing or other strategies to reduce per-unit losses?

Deriving the Optimal Quantity Under These
Conditions

Scenario 1: No Holding and Ordering Costs
Given:
- Inventory carrying cost (H) = 0
- Per-unit loss = $20
- Demand rate = D (units per period)

Since holding costs are zero, and the business incurs a loss per unit, the total loss (TL) for
ordering Q units is:
\[ TL = 20 \times \text{Number of units sold} \]

Assuming all demand is fulfilled:
- If demand per period is D units, total loss per period:
\[ TL = 20 \times D \]



Key insight: The total loss depends directly on demand, not on order quantity, if inventory is
sufficient to meet demand.

However, if the business can control how much inventory to stock, then:
- Overstocking leads to additional losses (due to excess units)
- Understocking leads to lost sales and possibly more losses

Optimal policy:
- To minimize losses, the business should aim to match stock levels with demand as closely
as possible.
- Since no carrying costs exist, the primary concern is avoiding excess inventory that
causes larger total losses.

Conclusion:
- The optimal order quantity is to order exactly D units per period, matching expected
demand.
- Ordering more than D units leads to additional losses without benefit.
- Ordering less than D units results in stockouts and potential lost sales or customer
dissatisfaction.

Scenario 2: Considering Fixed Costs or Other
Constraints
If the business faces fixed ordering costs, the classical EOQ model could be adapted. But
with zero holding costs and losses, the model simplifies to:
- Order only what is needed to satisfy demand.
- Avoid excess inventory that results in additional losses.

Practical Recommendations

Align Inventory with Demand
- The optimal quantity to order is exactly the expected demand per period to minimize
losses.
- Use demand forecasting tools to accurately estimate D and avoid overstocking or
understocking.

Monitor and Manage Losses
- Since each unit incurs a $20 loss, consider strategies to reduce per-unit loss, such as:
- Finding ways to increase the selling price
- Reducing costs associated with the product
- Discontinuing unprofitable items



Leverage Zero Holding Cost Advantage
- Since there's no penalty for holding inventory, consider bulk purchasing if it reduces per-
unit costs or secures supply.
- Use just-in-time inventory to minimize risks of excess stock, especially if demand is
variable.

Consider Strategic Alternatives
- If losses are substantial, explore alternatives such as:
- Product liquidation
- Price adjustments
- Product discontinuation

Conclusion
The scenario where inventory carrying costs are zero and each unit results in a $20 loss
presents a unique challenge in inventory management. The classical EOQ model becomes
less relevant because the cost structure shifts dramatically. In such cases, the optimal
order quantity aligns closely with demand, minimizing excess inventory and associated
losses.

Key Takeaways:
- When holding costs are zero, the primary concern is balancing order quantity with
demand to prevent unnecessary losses.
- The optimal quantity to order is approximately equal to expected demand per period.
- Strategic efforts should focus on reducing per-unit losses, improving demand forecasts,
and aligning inventory policies accordingly.

By understanding these principles, businesses can make informed decisions tailored to their
specific cost structures, ensuring they minimize losses and optimize inventory levels even
under unconventional cost scenarios.

Frequently Asked Questions

What happens to the optimal order quantity if the
inventory carrying cost is zero?
When the inventory carrying cost is zero, the optimal order quantity tends to be the
economic order quantity (EOQ) calculation that minimizes ordering costs since holding
costs are not a concern.

How does a loss of $20 per unit affect the optimal



inventory quantity?
A loss per unit increases the total cost considerations, potentially leading to a lower optimal
order quantity to minimize losses, especially if holding costs are zero.

In a scenario with zero carrying cost and a $20 loss per
unit, what is the primary factor determining optimal
order quantity?
The primary factor becomes balancing ordering costs against the fixed loss per unit, often
resulting in ordering smaller quantities more frequently.

Does a zero inventory carrying cost mean companies
should order the maximum possible quantity?
Not necessarily; without carrying costs, the decision depends on other factors like loss per
unit and ordering costs, but large orders may still increase total losses if they lead to higher
ordering costs.

How can understanding the loss per unit help optimize
inventory decisions?
Knowing the loss per unit allows businesses to determine the most cost-effective order
quantity by balancing ordering frequency against potential losses.

What is the impact of zero carrying costs on the classic
EOQ model in this context?
With zero carrying costs, the EOQ model simplifies, often suggesting ordering smaller
quantities more frequently to minimize losses, rather than holding large inventories.

If the loss per unit is fixed at $20 and carrying costs are
zero, how does this influence reorder points?
Reorder points may be set to minimize total expected losses, potentially leading to more
frequent reordering to avoid accumulating units that result in losses.

Can the optimal quantity be negative when inventory
carrying costs are zero, and losses exist?
No, the optimal quantity cannot be negative; it should be zero or a positive quantity that
minimizes total costs, considering losses and ordering costs.

What strategies can businesses adopt to minimize



losses when each unit incurs a $20 loss and carrying
costs are zero?
Businesses can adopt just-in-time inventory systems, order smaller quantities more
frequently, or reduce ordering costs to prevent large losses from unsold or excess units.

Additional Resources
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In the complex world of inventory management, businesses constantly grapple with a
fundamental question: How much stock should they keep on hand to maximize profitability
while minimizing risks? Traditionally, companies use models like the Economic Order
Quantity (EOQ) to strike a balance between ordering costs, holding costs, and demand.
However, what happens when the usual costs associated with holding inventory—such as
storage, insurance, and depreciation—are nonexistent? More intriguingly, how should a
business approach inventory decisions when each unit sold results in a loss rather than
profit?

This article explores these unusual but insightful scenarios, focusing on a case where the
inventory carrying cost is zero and each unit sold incurs a $20 loss. We will analyze the
implications for the optimal order quantity, draw practical lessons, and shed light on
strategic decision-making under such conditions.

---

Understanding the Basics: Inventory Costs and Losses

To appreciate the nuances of this scenario, it’s essential first to understand the typical
components of inventory management:

- Ordering Cost: The fixed cost associated with placing a purchase order, regardless of
order size.
- Carrying (Holding) Cost: Expenses related to storing unsold inventory—includes
warehousing, insurance, depreciation, and obsolescence.
- Stockout Cost: Costs incurred when inventory runs out before replenishment, leading to
lost sales or customer dissatisfaction.
- Unit Cost and Selling Price: The purchase cost per unit and the revenue generated per unit
sold.

Traditionally, the goal is to find an order quantity that minimizes total costs, which involves
balancing ordering and holding costs. The classic EOQ formula assumes positive holding
costs and profit margins. But what happens when some of these assumptions change
dramatically?

---

The Scenario: Zero Carrying Cost and a $20 Loss Per Unit



Let’s define the parameters explicitly:

- Inventory Carrying Cost (H): 0 (no cost to hold inventory)
- Loss Per Unit (L): $20 (each unit sold results in a $20 loss)
- Unit Sale Price (P): This is ambiguous in a loss scenario; perhaps the sale price is less than
the cost, or the sale is at a price that does not cover costs.
- Order Cost (S): Assume a fixed ordering cost per order (e.g., $100 per order), unless
specified otherwise.
- Demand Rate (D): The expected number of units sold over a period.

In this context, the traditional profit-driven models shift into a different realm. The key
question becomes: How many units should a business order/purchase, given that each sale
results in a loss? Should the business even sell at all?

---

Why the Loss Per Unit Matters

In typical inventory management, profit per unit (selling price minus cost) guides decisions.
Here, however, each unit sold causes a loss, raising questions:

- Is the business subsidizing sales? Perhaps the sale is part of a strategic move, such as
clearing inventory or gaining market share.
- Could the business be operating under contractual or regulatory constraints? Maybe the
sales are mandated, regardless of profitability.
- Is the loss recoverable elsewhere? For example, if the sale generates customer goodwill or
future revenue, the loss might be an investment.

For simplicity, assume the business intends to minimize total losses or maximize net value,
considering the peculiar loss per unit.

---

The Impact of Zero Inventory Carrying Cost

Having zero inventory carrying cost dramatically alters the traditional EOQ model:

- No penalty for holding stock: The company can stockpile products without incurring
storage costs.
- Implication: The primary consideration becomes the ordering cost and demand; holding
large inventories doesn't increase expenses.
- Strategic advantage: The business can choose to hold as much inventory as it wishes
without financial penalty, potentially reducing ordering frequency.

In a typical scenario, holding costs discourage overstocking. But here, with zero holding
costs, the only barriers are demand constraints and the loss per unit.

---

Modeling the Optimal Quantity: A Theoretical Approach



Let’s formalize the problem:

- Objective: Minimize total expected loss, considering order costs and per-unit losses.
- Total Cost Function (TC):
TC(Q) = (S D)/Q + (L Q), where
- Q is the order quantity,
- S is the fixed ordering cost,
- D is demand rate,
- L is the loss per unit.

This formula resembles the classic EOQ model but is adapted for a scenario with no holding
costs and a loss per unit instead of profit.

Derivation:

1. Order Cost Component:
- The total ordering cost over the period is (S D)/Q, representing the total number of orders
times the cost per order.

2. Loss Cost Component:
- The total loss incurred is proportional to the quantity ordered, i.e., L Q.

3. Total Loss Minimization:
- To find optimal Q, differentiate TC(Q) with respect to Q and set to zero:

d(TC)/dQ = - (S D)/Q² + L = 0

Solving for Q:

Q = sqrt((S D)/L)

Interpretation:

- The optimal order quantity Q increases with higher demand (D) and ordering cost (S), and
decreases with higher loss per unit (L).
- Since L is positive (loss of $20), the formula suggests a finite optimal Q.

---

Practical Implications and Strategic Considerations

1. Ordering Quantity:

Using the formula Q = sqrt((S D)/L), businesses can determine an optimal order size. For
example, if:

- S = $100
- D = 1,000 units/year
- L = $20

Then,



Q = sqrt((100 1000)/20) = sqrt(100,000/20) = sqrt(5,000) ≈ 70.71 units

This suggests ordering approximately 71 units per cycle minimizes total expected loss,
balancing ordering costs and losses per unit.

2. Decision to Sell or Not:

- If each sale results in a loss, should the business continue selling?
- Possible strategies include:
- Absorbing the Loss as a Cost of Customer Acquisition: If future sales or market share gains
justify current losses.
- Seeking to minimize losses by reducing demand or sales volume: Possibly stopping sales if
losses outweigh benefits.
- Exploring alternative uses for inventory: Disposal, bundling, or converting inventory to
minimize loss.

3. Inventory Levels and Storage:

- Since carrying costs are zero, stockpiling inventory is inexpensive.
- The business could maintain larger stock levels, reducing ordering frequency, but must
accept the ongoing loss per unit.

4. Impact on Supply Chain and Pricing Strategies:

- If losses are unavoidable, adjusting the sale price or cost structure may be a better
approach.
- Alternatively, negotiating with suppliers for lower costs or seeking subsidies could improve
profitability.

---

Broader Context: When Losses Are Inevitable

This scenario, while hypothetical, mirrors real-world situations where:

- Products are obsolete or perishable: Leading to losses per unit.
- Regulatory or contractual sales mandates: Forcing sales at unfavorable prices.
- Market entry strategies: Selling at a loss to establish presence or gather data.

In such cases, understanding the optimal order quantity informs inventory decisions and
strategic planning, ensuring that losses are minimized and resources are allocated
efficiently.

---

Final Thoughts: Strategic Takeaways

- Inventory Management Under Loss Conditions: The classic EOQ model adapts to scenarios
with losses instead of profits, guiding optimal order quantities.
- Zero Carrying Cost Advantage: Eliminating holding costs simplifies decision-making but
doesn't eliminate the need for strategic planning.



- Balancing Costs and Losses: Businesses must weigh ordering costs against per-unit losses
to determine the ideal stock levels.
- Beyond Quantitative Models: Real-world decisions also involve qualitative factors—market
positioning, customer relationships, and long-term strategic goals.

In conclusion, when faced with zero inventory carrying costs and a $20 loss per unit, the
optimal quantity to order is dictated by a nuanced balance of fixed ordering costs, demand,
and per-unit losses. By carefully applying these principles, businesses can navigate
challenging scenarios, minimize losses, and make informed inventory decisions that align
with their strategic objectives.
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