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Introduction to the EOQ Model

The Economic Order Quantity (EOQ) model is a fundamental tool in inventory
management used to determine the optimal order size that minimizes total
inventory costs. These costs typically include ordering costs (fixed costs
incurred every time an order is placed) and holding costs (costs associated
with storing unsold inventory). The EOQ model assumes constant demand, lead
times, and costs, providing a simplified yet valuable framework for managing
inventory effectively.

Understanding how the optimal order size reacts to changes in demand is
crucial for inventory planning. Particularly, when demand doubles, managers
need to anticipate whether the order quantity will simply double or increase
by a different proportion. This understanding helps in maintaining optimal
inventory levels, preventing stockouts, and minimizing costs.

The EOQ Formula and Its Components

The classic EOQ formula is expressed as:

\ [

EOQ = \sgrt{\frac{2DS}{H}}

\1]

Where:

- \( D \) = Annual demand

- \( S \) = Ordering cost per order

- \( H\) = Holding cost per unit per year

This formula provides the optimal order quantity that balances ordering and
holding costs, minimizing total inventory costs.

Impact of Demand Changes on EOQ



To analyze how doubling demand affects EOQ, consider the relationship:

\ [
EOQ \propto \sqrt{D}
\]

Since EOQ is proportional to the square root of demand, any change in demand
leads to a proportional change in EOQ according to the square root function.

Scenario Analysis: When Demand Doubles

Suppose the initial demand is \( D \). When demand doubles, it becomes \ ( 2D
\). Let's examine how the EOQ changes:

\ [

EOQ_{new} = \sgrt{\frac{2 \times 2D \times S}{H}} = \sgrt{2} \times
\sgrt{\frac{2D \times S}{H}} = \sgrt{2} \times EOQ_{original}

\1

This clearly indicates:

\ [
EOQ_{new} = \sgrt{2} \times EOQ_{original}
\]

which means the new EOQ is approximately 1.414 times the original EOQ.

Interpreting the Change: Doubling or
Increasing?

Based on the mathematical derivation:

— The EOQ does not simply double when demand doubles.
- Instead, it increases by a factor of \(\sqgrt{2}\), roughly 1.414.

This means the optimal order size increases, but not proportionally to
demand. The increase is sublinear because of the square root relationship.

Implications for Inventory Management

Understanding this relationship has several practical implications:



1. Cost Optimization

— Since EOQ grows at a rate less than demand, larger orders are economically
justified as demand increases, but not proportionally.

- Managers should adjust order quantities accordingly to avoid overstocking
or understocking.

2. Inventory Holding Costs

— As order sizes increase, average inventory levels rise, leading to higher
holding costs.
— The square root relationship helps balance these costs effectively.

3. Supply Chain Planning

— When demand spikes, knowing that EOQ increases by the square root factor
allows for better planning in procurement and storage.

Summary of Change in Optimal Order Size

| Demand Change | EOQ Change | Explanation |

| Demand Doubles | Increases by \(\sgrt{2} \approx 1.414\) times | EOQ
increases but less than double due to the square root relationship. |

Conclusion: Doubling or Increasing?

In the context of the EOQ model, when demand doubles, the optimal order size
does not simply double; it increases by a factor of the square root of two
(~1.414). Therefore, the correct understanding is:

— Option A: It Doubles — No, it does not double.
— Option B: It Increases — Yes, it increases, but by \(\sgrt{2}\), not a full
double.

Final verdict: The optimal order size increases when demand doubles, but at a
diminishing rate governed by the square root function. This nuanced
understanding underscores the importance of mathematical modeling in
effective inventory management and cost control strategies.

Frequently Asked Questions



In the EOQ model, how does the optimal order size
change when demand doubles?

It increases.

If demand doubles in the EOQ model, what happens to
the optimal order quantity?

It increases.

Does doubling demand in the EOQ model lead to a
doubling or an increase in the optimal order size?

It increases.

In the EOQ framework, when demand doubles, is the
optimal order quantity doubled or increased?

It increases.

When demand in the EOQ model doubles, what is the
effect on the optimal order size?

It increases.

In the context of EOQ, how sensitive is the optimal
order size to changes in demand?

It increases when demand doubles.

Does the EOQ model suggest that the optimal order
size doubles or just increases when demand doubles?

It increases.

In the EOQ model, what is the relationship between
demand and optimal order size when demand doubles?

The optimal order size increases.

Additional Resources
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Understanding how demand fluctuations influence inventory management is vital
for efficient supply chain operations. The Economic Order Quantity (EOQ)
model serves as a foundational tool for determining the ideal order size that
minimizes total inventory costs—balancing ordering expenses and holding
costs. A common question among supply chain professionals and operations



managers is: What happens to the optimal order size if the demand for a
product doubles? Does it simply double, or does it increase by a different
proportion? This article delves into the mechanics behind the EOQ model,
explores how demand impacts the optimal order quantity, and clarifies the
relationship with clear, technical insights.

Understanding the EOQ Model: A Primer

Before analyzing the impact of demand changes, it is crucial to understand
the basics of the EOQ model.

What is EOQ?

The Economic Order Quantity is a formula that determines the most cost-
effective quantity of stock to order, considering:

- Demand rate (D): units required per period.

— Ordering cost (S): fixed cost incurred per order.

— Holding cost per unit per period (H): cost to store one unit for a period.

The EOQ formula is given by:
\[ EOQ = \sqgrt{\frac{2DS}{H}} \]

This calculation assumes constant demand, instant replenishment, and other
ideal conditions.

Why is EOQ Important?

Calculating EOQ helps organizations:

- Minimize total inventory costs.

— Balance ordering frequency against inventory holding.
— Improve cash flow and reduce stockouts.

The Relationship Between Demand and EOQ

At the heart of the EOQ formula lies the demand rate \(D\). Notice that the
formula involves the square root of \(D\), which implies the relationship
between demand and EOQ is not linear but rather proportional to the square
root of demand.

Mathematically Expressing the Relationship

Given the EOQ formula:

\[ EOQ = \sqgrt{\frac{2DS}{H}} \]

If demand \ (D\) changes to a new value \(D'\), the new EOQ, denoted as
\ (EOQ'\), becomes:

\[ EOQ' = \sqgrt{\frac{2D'S}{H}} \]



To analyze the change, consider the ratio:
\[ \frac{EOQ'}{EOQ} = \frac{\sgrt{\frac{2D'S}{H}}}{\sgrt{\frac{2DS}{H}}} =
\sgrt{\frac{D'}{D}} \]

This reveals that the new EOQ is proportional to the square root of the
change in demand.

Impact of Doubling Demand on Optimal Order Size

With a clear mathematical relationship, we can now address the core question:
What happens when demand doubles?

Scenario: Demand Doubles

Suppose the initial demand per period is \(D\), and the demand doubles to
\ (2D\). The new EOQ, \(EOQ_{new}\), becomes:

\[ EOQ_{new} = \sqgrt{\frac{2 \times 2D \times S}{H}} = \sgrt{2} \times
\sgrt{\frac{2D S}{H}} = \sgrt{2} \times EOQ \]

Therefore:
\[ EOQ_{new} = \sqrt{2} \times EOQ \]

This mathematical derivation leads to a fundamental conclusion:

> When demand doubles, the optimal order size increases by a factor of
\ (\sgrt{2}\), approximately 1.414.

Interpreting the Results: Not a Direct Doubling

The initial intuition might suggest that if demand doubles, the order size
should also double. However, the EOQ model reveals a subtler relationship.

Key Takeaway:

— Demand doubling results in a 41.4% increase in EOQ, not a 100% increase.

This is because the EOQ depends on the square root of demand, not directly on
demand itself. The square root function grows more slowly than a linear
function, which is crucial for inventory planning.

Implications for Inventory Management

- Cost Savings: Doubling demand does not lead to proportional increases in
order size, preventing overstocking.

— Flexibility: Managers can adjust order sizes efficiently without
overreacting to demand changes.

- Forecasting Accuracy: Recognizing the sublinear relationship helps refine



inventory policies during demand surges.

Practical Examples and Applications

To contextualize this relationship, consider practical scenarios.

Example 1: Basic Calculation

— Initial demand, \(D = 1,000\) units/month.

— Given \ (S = \$100\), \(H = \$10\) per unit per month.

- Initial EOQ:

\[ EOQ = \sqgrt{\frac{2 \times 1000 \times 100}{10}} = \sqgrt{20000} \approx
141.42 \text{ units} \]

Now, demand doubles to 2,000 units/month:
\[ EOQ_{new} = \sgrt{\frac{2 \times 2000 \times 100}{10}} = \sgrt{40000}
\approx 200 \text{ units} \]

Compare:
N[ \frac{200}{141.42} \approx 1.414 \]

Thus, the order size increases by approximately 41.4%.

Example 2: Multiple Demand Changes

— If demand triples (D = 3,000), then:
\[ EOQ_{tripled} = \sqrt{3} \times EOQ \approx 1.732 \times EOQ \]
— The order size increases by 73.2%, not threefold.

This demonstrates the non-linear nature of the EOQ relationship with demand.

Limitations and Assumptions of the EOQ Model

While the EOQ model provides valuable insights, it relies on several
assumptions:

— Constant demand: Demand remains steady over the period.

— Instantaneous replenishment: Orders arrive immediately without delay.
- Fixed costs: S and H are constant and do not fluctuate.

- No stockouts: Inventory is replenished before depletion.

— Single product focus: The model applies to one product at a time.

In real-world scenarios, demand may fluctuate unpredictably, lead times may
vary, and costs may change. Nonetheless, the model offers a foundational
understanding of how demand influences order quantities.



Conclusion: Strategic Takeaways

In summary, when demand doubles, the optimal order size in the EOQ model does
not simply double. Instead, it increases by the square root of two—about
41.4%. This nuanced relationship underscores the importance of understanding
the mathematical foundations of inventory models to make informed decisions.

For supply chain managers and operations professionals:

- Recognize that proportional increases in demand yield sub-proportional
increases in order size.

— Use the sguare root relationship to adjust inventory policies during demand
surges or declines.

— Incorporate this insight into demand forecasting, procurement planning, and
cost optimization strategies.

By appreciating the mathematical nature of EOQ, organizations can better
align their inventory practices with fluctuating demand patterns, ultimately
leading to more resilient and cost-effective supply chains.
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