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Understanding a corporation’s net operating income (NOI) is fundamental for assessing its financial
health and operational efficiency. When analyzing a company's profitability, especially under different
costing methods, it is crucial to comprehend how variable costing impacts net operating income,
particularly when production volumes fluctuate. In this context, considering a scenario where a
company produces 5,000 units and sells 4,500 units provides valuable insights into how variable
costing influences NOI. This article delves into the concept of net operating income under variable
costing, explores relevant calculations, and discusses practical implications for managerial decision-
making.

Understanding Variable Costing and Its Significance

What Is Variable Costing?
Variable costing, also known as direct costing or marginal costing, is a method where only variable
manufacturing costs are assigned to products. Fixed manufacturing costs are treated as period
expenses and are deducted entirely in the period incurred. This approach contrasts with absorption
costing, which allocates both fixed and variable manufacturing costs to units produced.

Key Features of Variable Costing:
- Only variable production costs (materials, labor, variable overhead) are included in product costs.
- Fixed manufacturing overhead is expensed in the period incurred.
- Provides clearer insight into the contribution margin per unit.
- Useful for internal decision-making such as pricing, production levels, and analyzing profitability.

Advantages of Variable Costing:
- Simplifies cost-volume-profit (CVP) analysis.
- Highlights the impact of variable costs on profitability.
- Facilitates break-even analysis and contribution margin analysis.

Limitations:
- Not compliant with generally accepted accounting principles (GAAP) for external financial
statements.
- Fixed manufacturing costs are not assigned to inventory, potentially understating inventory
valuation.



Scenario Overview: Production and Sales Volumes

Suppose a manufacturing company produces 5,000 units during a period but sells only 4,500 units.
The unsold units remain in inventory. This scenario is common in manufacturing environments where
production exceeds sales, leading to inventory accumulation.

Key Data Points:
- Production Volume: 5,000 units
- Sales Volume: 4,500 units
- Unsold Inventory: 500 units

Understanding how this production and sales mix affects net operating income under variable costing
requires analyzing the contribution margin, fixed costs, and inventory valuation.

Calculating Net Operating Income Under Variable
Costing

Step 1: Determine Unit Variable Costs
Calculate the variable cost per unit based on total variable manufacturing costs incurred during
production.

Components:
- Raw materials
- Direct labor
- Variable manufacturing overhead

Example:
Suppose:
- Total variable manufacturing costs = $225,000
- Production units = 5,000

Variable cost per unit = $225,000 / 5,000 = $45

Step 2: Calculate Total Contribution Margin
Contribution margin per unit is the selling price per unit minus variable cost per unit.

Example:
- Selling price per unit = $70
- Variable cost per unit = $45

Contribution margin per unit = $70 - $45 = $25

Total contribution margin for units sold:



- 4,500 units sold

Total contribution margin = 4,500 $25 = $112,500

Step 3: Deduct Fixed Manufacturing Overhead
Fixed manufacturing overhead is treated as a period expense under variable costing. Assume total
fixed manufacturing overhead is $45,000.

Note: Fixed costs are deducted in full regardless of the number of units produced or sold.

Step 4: Account for Selling & Administrative Expenses
Similarly, assume fixed selling and administrative expenses total $30,000.

Step 5: Compute Net Operating Income
Net operating income under variable costing:
```
Net Operating Income = Total Contribution Margin - Fixed Manufacturing Overhead - Fixed Selling &
Administrative Expenses
```

Applying the numbers:
```
Net Operating Income = $112,500 - $45,000 - $30,000 = $37,500
```

Thus, the net operating income under variable costing is $37,500.

Impact of Inventory Levels on Net Operating Income

The production volume exceeding sales creates unsold inventory, which affects the calculation of net
operating income under absorption costing but not under variable costing.

Key Points:
- Under variable costing, fixed manufacturing overhead is expensed entirely in the period, regardless
of inventory levels.
- Under absorption costing, some fixed manufacturing overhead is allocated to inventory, which can
defer expenses until inventory is sold, affecting reported net income.
- In this scenario, since production exceeds sales, the net income under absorption costing would
generally be higher because some fixed manufacturing costs are included in inventory value.

Example:
If fixed manufacturing overhead is allocated to inventory, then:
- The cost assigned to the ending inventory (500 units) = (500 units / 5,000 units) $45,000 = $4,500



- The remaining fixed manufacturing overhead expense is $45,000 - $4,500 = $40,500

This shift can cause differences in net income figures reported under the two methods.

Managerial Implications of Variable Costing

Variable costing provides managers with valuable insights into operational efficiency and profitability
at different production levels.

Benefits include:
- Better understanding of contribution margins
- Clearer view of how fixed costs impact profitability
- Facilitates decision-making such as:
- Whether to increase or decrease production
- Pricing strategies
- Product line evaluations
- Cost control initiatives

Limitations for External Reporting:
- Not suitable for external financial statements
- Does not comply with GAAP
- Often supplemented with absorption costing for statutory reporting

Conclusion: Analyzing Net Operating Income in
Variable Costing Context

In summary, a corporation's net operating income under variable costing hinges on the contribution
margin generated by sales, minus fixed costs that are expensed in the period. When production
exceeds sales, as in the scenario producing 5,000 units while selling 4,500 units, variable costing
ensures that fixed manufacturing overhead is fully recognized in the current period, regardless of
inventory levels. This approach provides a transparent view of operational profitability, enabling
managers to make informed decisions.

Understanding the nuances between variable and absorption costing, especially how inventory levels
influence net income figures, is vital for accurate financial analysis and strategic planning. For
companies aiming for internal decision-making clarity, variable costing offers a straightforward
method to assess how changes in sales volume and costs impact profitability.

Final thoughts:
- Always consider both variable and absorption costing for comprehensive financial analysis.
- Recognize that inventory fluctuations can significantly impact reported net income.
- Use contribution margin analysis to optimize production and sales strategies.

By mastering the principles of variable costing and understanding its impact on net operating income,
managers and stakeholders can better steer the company toward sustained profitability and
operational excellence.



Frequently Asked Questions

What is the difference between production units and sales
units in a corporation?
Production units refer to the total number of units manufactured during a period, while sales units are
the units actually sold to customers. Production can exceed sales, leading to inventory buildup, or be
less than sales, resulting in inventory depletion.

How does the production level of 5,000 units vs. 4,500 units
impact the corporation's net operating income under variable
costing?
Under variable costing, net operating income is affected by the number of units sold rather than
produced. Therefore, if the sales remain constant, changes in production levels may not directly
impact net operating income unless inventory levels change, influencing variable costs and
contribution margin.

What is the significance of calculating net operating income
under variable costing for a corporation producing 5,000 units
and selling 4,500 units?
Calculating net operating income under variable costing helps managers understand the profitability
based solely on variable costs and contribution margin, ignoring fixed costs. This is especially useful
when production exceeds sales, as it highlights the impact of sales volume on profitability.

How do changes in production quantity from 4,500 to 5,000
units affect inventory levels and net operating income under
variable costing?
Increasing production from 4,500 to 5,000 units raises inventory levels by 500 units, which may
increase fixed manufacturing overhead allocated to inventory but does not affect net operating
income directly under variable costing unless fixed costs are allocated differently or inventory impacts
are considered.

Why is understanding net operating income under variable
costing important for decision-making in a scenario with
production of 5,000 units and sales of 4,500 units?
It provides insight into the contribution margin generated from sales volumes, helps assess the
impact of production and inventory levels on profitability, and aids in making decisions related to
production planning, pricing, and cost control strategies.



Additional Resources
Understanding the Corporation’s Net Operating Income Under Variable Costing for Production of 5,000
and 4,500 Units

When analyzing a company's financial performance, particularly its profitability, one of the key
metrics is Net Operating Income (NOI). The method used to determine NOI can significantly influence
how management perceives and strategizes around profitability. Two primary costing
methods—Absorption Costing and Variable Costing—offer different perspectives, with Variable Costing
providing particular insights into the contribution margins and operational leverage of production
levels.

In this detailed review, we will explore how production quantities—specifically 5,000 units versus
4,500 units—affect a corporation’s net operating income under Variable Costing. We will examine the
principles of variable costing, how fixed manufacturing overheads are treated, and the implications of
production-volume changes on NOI.

---

What Is Variable Costing?

Variable Costing, also known as direct costing or marginal costing, is a managerial accounting method
that considers only variable production costs when calculating the cost of goods sold and operating
income. Fixed manufacturing overheads are treated as period expenses and are not allocated to
individual units of production.

Key features of variable costing include:

- Treatment of Costs:
- Variable Manufacturing Costs: Direct materials, direct labor, and variable manufacturing overhead.
- Fixed Manufacturing Overhead: Expensed entirely in the period incurred, not allocated to units.
- Variable Selling & Administrative Expenses: Treated as period costs.
- Fixed Selling & Administrative Expenses: Also treated as period costs.

- Contribution Margin Approach:
- Focuses on the contribution margin (sales minus all variable costs).
- Useful for internal decision-making, such as analyzing profitability at different production levels.

- Impact on Financial Statements:
- Under variable costing, the cost of inventory includes only variable production costs.
- Fixed manufacturing overheads are expensed in full in the period they are incurred, impacting net
income directly.

Why is variable costing important?
It emphasizes contribution margins, making it invaluable for short-term decision-making such as
pricing, product line analysis, and production planning.

---



Impact of Production Levels on Net Operating Income
Under Variable Costing

The production volume directly influences net operating income under variable costing, especially
when there are changes in inventory levels. Here’s what happens:

Production vs. Sales

- When production exceeds sales:
- Inventory increases.
- Fixed manufacturing overheads are spread over a larger number of units, but since these are
expensed in full, the impact on net income depends on how many units are sold versus produced.
- The unconsumed fixed overheads remain in inventory, which affects the gross profit and net income.

- When production is less than sales:
- Inventory decreases.
- Previously produced units (fixed overheads included in inventory) are sold, realizing some fixed
costs that were capitalized earlier.
- This can lead to a "inventory reduction profit" or "loss", depending on the scenario.

Production of 5,000 Units vs. 4,500 Units

Let’s consider a hypothetical scenario:

- The company produces 5,000 units.
- The company produces 4,500 units.
- Both scenarios assume constant sales levels to observe the impact solely due to production
changes.

Assumptions for illustration:

| Item | Value |
|---------|---------|
| Selling Price per Unit | $50 |
| Variable Cost per Unit | $30 |
| Fixed Manufacturing Overhead | $60,000 |
| Fixed Selling & Administrative | $20,000 |
| Units Produced | 5,000 / 4,500 |

---

Calculating Net Operating Income Under Variable
Costing

Step 1: Determine Variable Cost of Goods Sold (COGS)



- Per-unit variable cost: $30
- Total variable COGS:

- For 5,000 units: 5,000 × $30 = $150,000
- For 4,500 units: 4,500 × $30 = $135,000

Step 2: Calculate Contribution Margin

- Sales Revenue:

- 5,000 units: 5,000 × $50 = $250,000
- 4,500 units: 4,500 × $50 = $225,000

- Variable Expenses:

- As calculated above.

- Contribution Margin:

- 5,000 units: $250,000 - $150,000 = $100,000
- 4,500 units: $225,000 - $135,000 = $90,000

Step 3: Account for Fixed Costs

- Fixed manufacturing overheads are not allocated per unit but are expensed fully:

- Fixed manufacturing overhead: $60,000
- Fixed selling & administrative: $20,000

- Total fixed costs: $80,000

Step 4: Calculate Net Operating Income

- Net Operating Income (NOI):

\[
\text{Contribution Margin} - \text{Fixed Costs}
\]

- For 5,000 units:

\[
\$100,000 - \$80,000 = \$20,000
\]

- For 4,500 units:

\[
\$90,000 - \$80,000 = \$10,000
\]



This simplified example illustrates how production volume impacts NOI under variable costing—more
units produced generally increase contribution margin and net income, assuming sales remain
constant.

---

Inventory Impact on Net Operating Income

One of the critical distinctions in variable costing is how inventory changes affect net income:

- When production exceeds sales:
- Inventory increases.
- Fixed manufacturing overhead costs included in the inventory are deferred to future periods.
- The current period’s fixed costs are effectively spread over more units, leading to a higher net
operating income.

- When production is less than sales:
- Inventory decreases.
- Fixed manufacturing overhead costs associated with the units sold are released from inventory,
leading to a reduction in net income.

Implication:

The change in net operating income between the two production levels can be attributed to the fixed
manufacturing overheads deferred or released due to inventory change:

\[
\text{Change in NOI} = \frac{\text{Fixed Manufacturing Overheads}}{\text{Units Produced}} \times
\text{Change in Inventory Units}
\]

In our example:

- Difference in production: 500 units (5,000 - 4,500)
- Fixed manufacturing overhead per unit:

\[
\frac{\$60,000}{5,000} = \$12 \text{ per unit}
\]

- Impact on NOI:

\[
\$12 \times 500 = \$6,000
\]

This means producing 5,000 units instead of 4,500 units results in a $6,000 increase in net operating
income purely due to inventory effects, assuming sales are constant.



---

Deep Dive into Fixed Manufacturing Overhead
Treatment

Understanding how fixed manufacturing overheads influence NOI under variable costing is crucial:

- In variable costing:
- Fixed manufacturing overheads are not allocated to units.
- Instead, they are expensed in total in the period incurred.
- This means that inventory levels do not affect the fixed overhead expense directly in the income
statement.

- Implication for production changes:
- Since fixed overheads are expensed immediately, increasing production does not defer fixed costs;
it only affects inventory valuation on the balance sheet.
- However, the per-unit fixed overhead is relevant in analyzing contribution margin and the effect of
inventory changes.

Note: This treatment contrasts with absorption costing, where fixed manufacturing overheads are
allocated to units, affecting inventory valuation and net income based on inventory levels.

---

Strategic and Managerial Considerations

The impact of production volume on net operating income under variable costing has several
strategic implications:

1. Production Level Decisions

- Producing more than sales can boost short-term net income due to inventory build-up, but it might
lead to excess inventory, increased holding costs, and obsolescence risks.
- Producing less than sales reduces inventory and may result in lower net income but can be more
aligned with demand and reduce costs associated with excess stock.

2. Analyzing Profitability

- Variable costing provides a clearer picture of contribution margins and profit contribution from each
unit sold.
- It helps management identify how production volume influences profitability, especially when
considering operational leverage.

3. Cost Control and Efficiency

- Since fixed manufacturing overheads are expensed immediately, managers focus on controlling



variable costs and sales strategies for profitability.

4. Decision-Making Tool

- Variable costing is especially useful in short-term decision-making, such as determining the impact
of increasing or decreasing production levels, assessing product line profitability, and analyzing
special orders.

---

Conclusion and Final Thoughts

In summary, the corporation’s net operating income under variable costing is heavily influenced by
production levels and inventory changes. Producing more units than are sold temporarily defers some
fixed manufacturing overheads in inventory, leading to higher net income in the short term.
Conversely, producing
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