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In the realm of microeconomics, understanding how costs evolve as firms
expand production is crucial. For a two-firm industry, use a graph to show
that the total cost of production must necessarily increase. This concept 1is
fundamental because it illustrates the relationship between output levels and
costs, emphasizing that as firms produce more, their total costs tend to rise
due to factors like increased input requirements and diminishing returns.
Visual tools like graphs are instrumental in conveying these ideas clearly
and effectively, especially when comparing the cost structures of competing
firms in an industry.

Understanding Total Cost in a Two—-firm Industry

What Is Total Cost?

Total cost (TC) refers to the sum of all expenses incurred in producing a
certain level of output. It includes:

- Fixed costs (FC): Costs that do not vary with output, such as rent,
machinery, or salaries of permanent staff.

— Variable costs (VC): Costs that change with the level of production, such
as raw materials and wages of hourly workers.

Mathematically, TC = FC + VC.

Why Focus on a Two—-firm Industry?

Studying a duopoly or two-firm industry provides a simplified yet insightful
lens to understand competitive dynamics and cost behaviors. It allows us to:
— Analyze how firms respond to each other's output decisions.

— Examine the impact of strategic interactions on costs and profits.

— Use graphical representations to illustrate the fundamental economic
principles.

Graphical Representation of Total Cost in a
Two—firm Industry



Constructing the Cost Curves

To demonstrate that total costs necessarily increase with output, we use the
following graphical components:

- Axes:
— Horizontal axis (X—-axis): Quantity of output produced by the firm.
— Vertical axis (Y—-axis): Total cost in monetary terms.

— Cost Curves:

- Total Cost (TC) Curve: Usually upward-sloping, reflecting increasing costs
with higher output.

- Average Cost (AC) Curve: Total cost divided by quantity, often U-shaped.

- Marginal Cost (MC) Curve: Additional cost incurred by producing one more
unit, typically rises after a certain point.

Illustrating the Increase in Total Cost

When plotting the total cost for each firm, the graph generally shows:

— An initial flat or gently sloping segment if fixed costs dominate.

- An upward-sloping segment as variable costs increase.

- The total cost curve must rise as output increases because:

- Fixed costs are constant but the variable costs increase with output.

— The total cost at any point is the sum of fixed and variable costs, which
increases with additional units produced.

Key Observation:
The total cost curve is strictly non-decreasing and generally strictly
increasing, except in cases where output remains unchanged.

Why Must Total Cost Increase in a Two-firm
Industry?

Fundamental Economic Principles

Several core principles underpin why total costs necessarily increase with
output:

— Diminishing Marginal Returns:

As firms produce more, they often encounter diminishing productivity of
inputs, causing costs per additional unit to rise.

— Increasing Input Requirements:

Achieving higher output levels typically requires additional raw materials,
labor, or capital, which contributes to higher total costs.

— Fixed and Variable Cost Structure:

Fixed costs are constant, but variable costs increase with output, ensuring
total costs rise as production expands.

Graphical Explanation of Increasing Total Cost

In the graph:

— The total cost curve starts at the level of fixed costs when output is
zero.

— As output increases, the total cost curve slopes upward.

— The slope of the total cost curve at any point reflects the marginal cost;
since marginal costs tend to increase after a certain point, the total cost



curve becomes steeper.

Implication:
The steepening of the total cost curve with increased output confirms that
total costs must necessarily increase as firms produce more.

Comparing Two Firms Using Cost Curves

Scenario Analysis

Suppose two firms, Firm A and Firm B, operate in the same industry with
similar fixed costs but different variable costs due to differences in
technology or input prices.

Graphical Representation:

- Both firms will have upward-sloping total cost curves.

- Firm A, with lower variable costs, will have a flatter total cost curve.
— Firm B, with higher variable costs, will have a steeper total cost curve.

Key Point:

Regardless of differences in cost structures, both total cost curves will
necessarily increase with output, confirming the universal principle that as
output expands, total costs rise.

Implications for Competition and Market Dynamics

- Firms aiming to increase output must anticipate higher total costs.

— Cost differences influence strategic decisions such as pricing, output
levels, and investment.

— Graphs help visualize how each firm's cost structure impacts their
competitive behavior.

Practical Applications of the Graph in Industry
Analysis

Pricing Strategies

Understanding how total costs increase with output assists firms in setting
prices that cover costs and ensure profitability.

Production Planning

Firms can use the graph to determine optimal output levels where marginal
costs align with marginal revenue.

Industry Analysis and Policy Making

Regulators and policymakers can analyze industry cost structures to:



— Assess competitiveness.
— Identify potential barriers to entry.
— Design policies that promote efficiency.

Common Misconceptions About Total Cost and
Production

Misconception 1: Total Cost Can Decrease with
Increased Output

This is generally false because:

- Fixed costs are constant.

— Variable costs increase with output.

- The total cost curve is non-decreasing.

Misconception 2: Larger Firms Always Have Lower Costs

While economies of scale can reduce per—-unit costs, total costs in absolute
terms typically increase with production volume.

Summary and Conclusion

In conclusion, the graphical analysis of a two-firm industry vividly
demonstrates that the total cost of production must necessarily increase as
output expands. This fundamental economic principle stems from the structure
of costs—fixed and variable—and the behavior of production inputs. By using
graphs to illustrate these concepts, students and professionals can better
understand industry dynamics, strategic decision-making, and the importance
of cost management.

Whether analyzing competition, planning production, or formulating policies,
recognizing that total costs rise with increased output is essential for
making informed economic decisions. Graphs serve as powerful visual tools
that encapsulate these relationships, reinforcing core economic principles
and aiding in industry analysis.

Note: For visualization, industry analysts often use diagrams with labeled
curves for total, marginal, and average costs to illustrate these concepts
clearly.

Frequently Asked Questions

Why does the total cost of production necessarily
increase in a two—-firm industry as output expands?

In a two-firm industry, as both firms increase their output, the total costs
rise due to the additional resources, raw materials, and labor needed, which



collectively lead to higher total costs, reflected visually by an upward-
sloping total cost curve.

How can a graph illustrate that total cost increases
with increased production in a two-firm industry?

A graph can plot total cost on the y-axis and output quantity on the x-axis;
the resulting curve typically slopes upward, indicating that as output
expands, total costs necessarily increase due to the accumulation of variable
and fixed costs.

What role do fixed and variable costs play in the
total cost curve for a two—-firm industry?

Fixed costs remain constant regardless of output, while variable costs
increase with production; together, they cause the total cost curve to slope
upward, demonstrating that total costs must necessarily increase as output
grows.

Can total cost decrease at any point as output
increases in a two—-firm industry?

No, in the short run, total cost generally does not decrease with increased
output because additional production typically involves higher variable
costs; a graph would show a non-decreasing total cost curve.

How does the concept of economies of scale affect the
total cost graph in a two—-firm industry?

While economies of scale can lead to a slower rate of increase in total
costs, the total cost still generally increases with output; on the graph,
this appears as a curve that rises but at a decreasing rate, though it does
not decrease overall.

Why is the total cost of production considered a
necessary increasing function in a two—-firm industry?

Because producing more output requires additional resources and inputs, which
incur costs, the total cost function must inherently increase as output
increases, a fact visually represented by an upward-sloping graph.

How does the graph of total cost support the economic
principle of increasing marginal costs in a two—-firm
industry?

The upward slope of the total cost curve reflects increasing marginal costs,

meaning each additional unit of output costs more to produce, ensuring total
cost must necessarily increase as output expands.



Additional Resources

For a two—-firm industry, use a graph to show that the total cost of
production must necessarily increase. This principle is fundamental in
microeconomic theory, especially when analyzing competitive markets with a
limited number of firms. Understanding how costs behave as firms produce more
output provides insights into market dynamics, firm behavior, and overall
industry profitability. In this article, we will explore the theoretical
underpinnings of this concept, illustrate it with relevant graphs, and
discuss its implications in real-world scenarios.

Introduction to Cost Structures in a Two-Firm
Industry

A two-firm industry, often referred to as a duopoly, presents unique
characteristics that influence how firms decide on their production levels.
Unlike perfect competition, where numerous firms compete and individual firms
are price takers, a duopoly involves strategic interactions between the two
dominant firms. One critical aspect of their decision-making revolves around
cost structures, especially total costs that escalate with increased output.

Total Cost (TC) encompasses all expenses incurred in the production process,
including fixed costs (costs that do not vary with output) and variable costs
(costs that change with output). Analyzing how total costs evolve as firms
increase production is crucial because it affects profit maximization
strategies, market prices, and industry stability.

Graphical Representation of Total Cost in a
Two—-Firm Industry

Constructing the Cost Graph

To visualize the relationship between output and total cost, consider the
following:

- The x—-axis represents the quantity of output produced (Q).
— The y-axis reflects the total cost (TC).

Each firm in the industry has its own total cost curve, typically upward
sloping due to increasing marginal costs. When plotting the total costs for
both firms, the graph demonstrates how costs escalate as each firm attempts
to increase production.

Basic features of the graph include:

- Fixed costs are represented as the intercept when output is zero.
- The variable costs cause the total cost curves to slope upward.



- As output increases, total costs necessarily increase for each firm.

Illustrating the Increasing Total Cost

In a duopoly, both firms face the fundamental economic principle that total
costs cannot decrease with increased production, assuming the law of
increasing marginal costs holds. This is because:

- To produce additional units, firms often need to employ more resources,
which become more expensive.
— Scarcity of inputs can lead to higher costs as firms expand output.

When plotting the total cost curves for each firm, these curves typically
exhibit convexity—becoming steeper as output increases—indicating rising
marginal and total costs.

Sample graph features:

- Two upward-sloping total cost curves, labeled TC, and TC,.

— Both curves start at fixed costs when Q=0.

- As Q increases, TC,; and TC, rise correspondingly, illustrating the
necessity of increased total costs with higher output.

Why Total Cost Must Necessarily Increase

Theoretical Foundations

The principle that total costs must increase as output expands is rooted in
fundamental economic laws:

— Law of Diminishing Marginal Returns: As firms increase the input to produce
more, the additional output gained from extra input diminishes. To
compensate, firms must add more resources, which typically cost more.

— Resource Scarcity: Inputs are limited; thus, acquiring additional resources
becomes more expensive as demand rises.

— Economies of Scale vs. Diseconomies of Scale: While economies of scale can
initially reduce average costs, diseconomies tend to set in at higher levels
of output, causing total costs to escalate.

Implication: Even in the presence of economies of scale, total costs
generally increase, particularly once diseconomies of scale take over.

Mathematical Explanation

Total cost (TC) can be expressed as:



Where:
- \(FC\) = Fixed costs (constant regardless of output)

\
- \(VC(Q)\) = Variable costs, which increase with output \ (Q\)

Since \(VC(Q)\) is an increasing function of \(Q\), total costs must also
rise with increased production, assuming fixed costs are constant.

Implications for Industry Dynamics and Firm
Strategies

Market Competition

In a duopoly, each firm’s decision to increase output impacts the other’s
costs and profits. As both firms produce more, their total costs necessarily
increase, which influences their pricing and output strategies.

Key implications include:

— Cost-Driven Pricing: Firms must cover rising total costs when setting
prices, influencing market prices.

— Production Limits: Increasing output beyond certain points becomes less
profitable due to escalating costs.

— Strategic Interactions: Firms may seek to limit production increases to
avoid high total costs, leading to strategic behaviors such as collusion or
price wars.

Profit Maximization and Cost Considerations

Firms aim to maximize profits, which is the difference between total revenue
and total costs:

\ [
Profit = TR - TC
\]

As total costs increase with output, firms need to find an optimal production
point where marginal cost (MC) equals marginal revenue (MR). Since total
costs increase with output, the profit-maximizing output level is constrained
by rising costs—beyond which additional production reduces profits.

Real-World Examples and Applications



Manufacturing Industries

In manufacturing sectors such as automobile production or electronics,
expanding output involves higher costs due to:

— Need for additional machinery and labor.
— Increased complexity in supply chain management.
— Potential inefficiencies at higher production levels.

These industries often exhibit convex total cost curves, illustrating that
costs rise as output increases.

Agricultural Sector

Farmers expanding crop production face rising costs associated with:

— Additional land preparation and inputs.
— Diminishing returns on fertilizers and labor.
- Environmental and resource constraints.

Again, the total cost increases with expanded production, reflecting the
necessity of higher expenditure.

Energy and Utilities

Energy firms, when increasing output, encounter rising costs due to:

— The need for more expensive inputs like fuel or raw materials.
- Infrastructure constraints.
- Regulatory compliance costs that escalate with higher production levels.

Pros and Cons of the Increasing Total Cost
Phenomenon

Pros:

— Realistic Modeling: Reflects real-world resource limitations and increasing
marginal costs.

- Market Signal: Encourages efficient production levels, preventing over-
expansion.

— Strategic Planning: Helps firms optimize output to maximize profits
considering rising costs.

Cons:

— Complexity in Decision-Making: Increased costs complicate strategic
choices.

— Potential for Market Failures: High costs may lead to reduced supply and
higher prices, impacting consumers.



- Barrier to Entry: Elevated costs at higher production levels can deter new
entrants, reducing market competitiveness.

Conclusion

The principle that the total cost of production must necessarily increase in
a two-firm industry is both theoretically sound and empirically observable.
Graphs illustrating upward-sloping total cost curves reinforce the
understanding that expanding output incurs higher expenses, driven by factors
such as resource scarcity, diminishing marginal returns, and operational
inefficiencies. Recognizing this fundamental aspect of cost behavior aids in
analyzing firm strategies, industry dynamics, and market outcomes. While
increasing total costs serve as a natural limit to unchecked expansion, they
also foster efficiency and strategic decision-making that underpin a well-
functioning market economy.

Understanding these concepts equips economists, managers, and policymakers

with the insights necessary to foster competitive yet sustainable industries,
balancing production, profitability, and consumer welfare.
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