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Understanding the relationship between output levels and cost measures is fundamental in
microeconomics, particularly when analyzing how firms make production decisions. One interesting
phenomenon observed is that as output decreases, the gap between average total cost (ATC) and
average variable cost (AVC) widens. This divergence occurs due to the underlying behavior of fixed
and variable costs, the structure of cost curves, and the effects of diminishing returns. In this article,
we will explore the reasons behind this divergence comprehensively, examining the roles of fixed
costs, variable costs, and the shape of cost curves at different levels of production.

---

Fundamental Concepts of Cost in Production

Definition of Cost Components
In production theory, costs are generally divided into two main categories:

- Fixed Costs (FC): Costs that do not vary with the level of output in the short run. Examples include
rent, machinery, and salaries of permanent staff.
- Variable Costs (VC): Costs that change directly with the level of output. Examples include raw
materials, hourly wages, and utility costs tied directly to production.

Based on these, we can define:

- Total Cost (TC): The sum of fixed and variable costs at any level of output (TC = FC + VC).
- Average Total Cost (ATC): Total cost per unit of output (ATC = TC / Q).
- Average Variable Cost (AVC): Variable cost per unit of output (AVC = VC / Q).

Understanding how these measures behave as output varies is key to grasping the divergence
phenomenon.

---

Behavior of Cost Curves at Different Output Levels



Shape of Cost Curves
Cost curves are typically shaped as follows:

- Fixed Cost (FC): Remains constant regardless of output.
- Variable Cost (VC): Usually increases with output, often at an increasing rate due to diminishing
returns.
- Total Cost (TC): Combines fixed and variable costs; increases with output.
- Average Costs (ATC and AVC): Typically U-shaped due to economies and diseconomies of scale.

The shape of these curves influences how and why the gap between ATC and AVC changes, especially
at low output levels.

---

Cost Behavior at Low Output Levels
At very low levels of output:

- Fixed costs dominate total costs because the variable costs are minimal or zero when production is
near zero.
- Average fixed cost (AFC)—which is fixed cost divided by a small output—becomes very high.
- As output decreases, AFC increases sharply because dividing the fixed cost by a smaller number
results in a larger value.

This behavior significantly impacts ATC and AVC:

- ATC = AFC + AVC
- When output is very low, AFC is very high, making ATC much higher than AVC.
- Since AVC depends solely on variable costs, which are minimal at very low output, AVC remains
relatively low compared to ATC.

---

Why Does the Gap Widen as Output Decreases?

The Role of Fixed Costs in Increasing the Gap
Fixed costs are the primary reason for the divergence of ATC and AVC at low outputs:

- Fixed costs do not change with output in the short run.
- When output decreases, the fixed cost is spread over fewer units, causing AFC to rise sharply.
- Because ATC includes AFC, it increases significantly as output diminishes, while AVC remains
relatively stable since variable costs are relatively unaffected at very low output levels.

Summary Point:



- As output approaches zero, fixed costs dominate, inflating ATC while AVC remains comparatively
low, causing the gap to expand.

The Effect of Diminishing Returns on Variable Costs
In the short run, as firms reduce production:

- They often face diminishing marginal returns, which means each additional unit of input produces
less additional output.
- This leads to increasing variable costs per unit as output decreases beyond a certain point.

However, at very low output levels, variable costs are minimal, keeping AVC low. But the fixed costs'
impact on ATC remains dominant, enlarging the difference between ATC and AVC.

Mathematical Illustration of the Gap
Consider:

- Fixed cost (FC) = $1,000
- Variable cost (VC) varies with output
- At very low output, say Q = 10 units:
- VC ≈ $50 (assuming minimal variable costs)
- TC = FC + VC = $1,000 + $50 = $1,050
- ATC = $1,050 / 10 = $105
- AVC = $50 / 10 = $5
- AFC = $1,000 / 10 = $100

Notice the large gap: ATC ($105) versus AVC ($5), driven mainly by AFC.

When output increases to Q = 100 units:

- VC might be $500
- TC = $1,000 + $500 = $1,500
- ATC = $15
- AVC = $5
- AFC = $10

The gap narrows as output increases because AFC decreases with larger output, emphasizing how
fixed costs influence the divergence at low output levels.

---

Implications for Business Decision-Making



Understanding Cost Behavior for Production Planning
Knowing that ATC and AVC diverge significantly at low output levels helps firms:

- Recognize the importance of producing at a level where fixed costs are spread out sufficiently to
lower average costs.
- Avoid operating at very low outputs where fixed costs cause high average total costs, reducing
profitability.
- Implement strategies to increase output to a level where the fixed costs are amortized over more
units, decreasing ATC closer to AVC.

Pricing and Profitability Considerations
The divergence affects how firms set prices:

- When output is low, high ATC may require higher prices to cover costs.
- Understanding that fixed costs cause a large divergence at low output helps in pricing strategies to
ensure coverage of fixed costs and attain profitability.

Conclusion: Summarizing the Key Reasons for the
Divergence

The main factors explaining why average total cost and average variable cost get farther apart as
output decreases are:

- Dominance of Fixed Costs at Low Output: Fixed costs are incurred regardless of output level and are
spread over fewer units when output is low, causing AFC—and consequently ATC—to spike.
- Persistent Fixed Costs Inflating ATC: Since fixed costs do not change with output, their impact on
average costs becomes more pronounced at lower production levels.
- Relative Stability of Variable Costs: Variable costs, which are directly tied to production, are minimal
at low outputs, keeping AVC relatively low.
- Mathematical Relationship: The formula ATC = AFC + AVC illustrates how, at low output, a large AFC
component causes ATC to diverge sharply from AVC.

By understanding these factors, firms can make informed decisions about optimal production levels,
cost management, and pricing strategies to enhance efficiency and profitability. The divergence
between ATC and AVC at low output levels underscores the importance of fixed costs in short-run
production analysis and highlights the need for sufficient output to achieve cost efficiency.

Frequently Asked Questions

Why does the gap between Average Total Cost (ATC) and



Average Variable Cost (AVC) widen as output decreases?
Because at lower levels of output, fixed costs are spread over fewer units, causing ATC to increase
more rapidly than AVC, which only includes variable costs, making the gap between them larger.

How does decreasing output influence the relationship
between ATC and AVC?
Decreasing output causes ATC to rise faster than AVC due to the fixed costs remaining constant while
variable costs fluctuate, thus increasing the difference between the two.

What role do fixed costs play in the divergence of ATC and
AVC at low output levels?
Fixed costs remain unchanged regardless of output, so when output decreases, these fixed costs are
spread over fewer units, raising ATC and widening the gap with AVC.

Can the gap between ATC and AVC become negative as output
decreases?
No, the gap between ATC and AVC cannot become negative because ATC always includes fixed costs,
which keep it equal to or above AVC; the gap widens but remains positive.

Why is understanding the behavior of ATC and AVC important
for businesses with declining output?
Understanding this behavior helps businesses recognize how fixed costs impact overall cost structure
at low output levels, aiding in decision-making about production levels and cost management.

At what point does the difference between ATC and AVC
become most significant?
The difference becomes most significant at very low levels of output when fixed costs are spread over
a small number of units, causing ATC to be much higher than AVC.

Additional Resources
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Understanding the relationship between costs and output is fundamental to grasping how businesses
operate and make decisions. When production levels decline, a curious phenomenon often occurs: the
gap between Average Total Cost (ATC) and Average Variable Cost (AVC) widens. This divergence is
rooted in the underlying principles of cost behavior, particularly how fixed and variable costs respond
to changes in output. This article explores why, as output diminishes, the gap between ATC and AVC
expands, shedding light on the mechanics behind this economic dynamic.
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Fundamental Concepts: Fixed Costs, Variable Costs,
and Total Costs

Before delving into why the gap widens as output decreases, it is essential to understand the
foundational concepts of costs in production.

Fixed Costs (FC)
- Definition: Costs that do not vary with the level of output in the short run. Examples include rent,
machinery, and salaries of permanent staff.
- Characteristics: Fixed costs are constant regardless of whether a firm produces a high or low
quantity, as long as it operates within its relevant range.

Variable Costs (VC)
- Definition: Costs that change directly with the level of output. Examples include raw materials,
hourly wages, and utility costs tied to production.
- Characteristics: Variable costs increase as output increases and decrease when output declines.

Total Costs (TC)
- Definition: The sum of fixed and variable costs at any level
of output:
TC = FC + VC

Average Costs
- Average Total Cost (ATC):
ATC = TC / Q
Represents the cost per unit of output.
- Average Variable Cost (AVC):
AVC = VC / Q
Represents the variable cost per unit of output.

---



The Relationship Between ATC and AVC at Different
Output Levels

Understanding how ATC and AVC relate across production
levels is crucial.

- At high output levels:
The difference between ATC and AVC tends to be smaller
because fixed costs are spread over more units, reducing the
per-unit fixed cost.

- At low output levels:
The fixed costs are spread over fewer units, making the fixed
cost component in ATC more significant, thus increasing the
gap between ATC and AVC.

Visual Representation:

Imagine a graph where both ATC and AVC are plotted against
output:

- The AVC curve typically has a U-shape due to diminishing
returns.
- The ATC curve is also U-shaped but lies above AVC because
it includes fixed costs spread over output.

As output decreases, the vertical distance between ATC and
AVC widens.

---



Why Does the Gap Between ATC and AVC Widen as
Output Decreases?

The widening of the gap between ATC and AVC when output
declines is rooted in how fixed costs behave relative to
variable costs.

The Role of Fixed Costs at Low Output Levels

- Fixed costs remain constant:
Fixed costs do not change with output in the short run.
Whether producing 1 unit or 100 units, fixed costs stay the
same.

- Impact on per-unit costs:
When output drops significantly, the fixed costs are divided
among fewer units, causing the fixed cost component of ATC
to rise sharply.

- Mathematically:
As Q approaches a small number, FC / Q increases
dramatically, inflating ATC.

Variable Costs and Their Behavior

- Variable costs change with output:
When output decreases, total variable costs decrease
proportionally, but the per-unit variable cost (AVC) tends to



remain relatively stable or may even increase slightly due to
inefficiencies at low production levels.

- Diminishing returns:
At very low outputs, firms may experience increased per-unit
variable costs because of inefficiencies, such as underutilized
resources or higher per-unit setup costs.

The Mathematical Illustration

Let's consider an example:

Suppose fixed costs (FC) are $100, and variable costs (VC) are
proportional to output:

| Output (Q) | VC | TC = FC + VC | ATC = TC / Q | AVC = VC / Q |
|---|---|---|---|---|
| 10 | $50 | $150 | $15 | $5 |
| 5 | $25 | $125 | $25 | $5 |
| 2 | $10 | $110 | $55 | $5 |
| 1 | $5 | $105 | $105 | $5 |

Notice how ATC increases sharply as output declines. The gap
between ATC and AVC:

- At Q=10: $15 - $5 = $10
- At Q=1: $105 - $5 = $100

This illustrates that the fixed cost per unit (the difference)
skyrockets as output drops.

---



Implications for Business and Economic Decision-
Making

Understanding this cost behavior is vital for managers and
policymakers.

Operational Decisions

- Production levels:
Firms often avoid producing at very low levels because the
per-unit fixed costs become prohibitively high, leading to
unprofitable operations.

- Scaling production:
To minimize costs, firms aim to operate at or near the
minimum point of the ATC curve, where fixed costs are
effectively spread out.

Pricing Strategies

- When fixed costs dominate at low output levels, firms might
need to set higher prices to cover per-unit costs, which can
impact competitiveness.

Market Entry and Exit Decisions

- High fixed costs at low output levels can create barriers to
entry or lead to exit if the firm cannot reach a sufficient scale
to spread fixed costs effectively.



Policy Considerations

- Governments may consider subsidies or support to help
firms cover fixed costs, especially in industries where low
output levels are common.

---

Additional Factors and Their Effects

While fixed costs primarily drive the divergence between ATC
and AVC at low outputs, other factors can influence this
relationship.

Economies of Scale and Increasing Returns

- When firms experience economies of scale, increasing
output reduces per-unit costs, narrowing the gap between
ATC and AVC.
- Conversely, diseconomies of scale at very low outputs can
exacerbate cost disparities.

Production Efficiency and Technological Changes

- Technological improvements can lower variable costs,
reducing the gap.
- Inefficient low-volume production processes can increase



variable costs, further widening the difference.

Market Conditions and Demand Fluctuations

- Demand shocks that reduce output can temporarily increase
per-unit fixed costs, impacting overall cost structure and
profitability.

---

Conclusion: The Significance of Cost Behavior in
Business Strategy

The divergence between Average Total Cost and Average
Variable Cost as output decreases is a fundamental aspect of
production economics rooted in fixed and variable cost
behaviors. Fixed costs remain unchanged in the short run
regardless of output, but their per-unit impact becomes
pronounced at low production levels, causing the ATC to rise
sharply relative to AVC. This dynamic underscores why firms
prefer to operate at more optimal output levels and why
extremely low production volumes are often economically
inefficient.

For business strategists and policymakers, recognizing this
cost behavior is essential for making informed decisions
about production, pricing, and industry support. It highlights
the importance of achieving sufficient scale to spread fixed
costs effectively, ensuring profitability and competitiveness in



dynamic markets.

In essence, the widening gap between ATC and AVC at low
output levels is not just a theoretical curiosity but a practical
consideration that shapes the operational and strategic
landscape of industries worldwide.
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