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Understanding the cost dynamics of office printers and copiers is essential for businesses aiming to
optimize their operational expenses. When selecting between two different machines, especially
models with varying upfront costs, per-copy charges, and maintenance fees, it becomes crucial to
determine at what point their total monthly costs converge. This article explores the factors influencing
the monthly costs of two machines, provides a step-by-step method to calculate the breakeven

volume, and discusses the implications for businesses making informed purchasing decisions.

Factors Influencing the Cost of Office Machines

Before diving into the calculations, it’s important to understand the key elements that contribute to the

monthly cost of a printing or copying machine:

Initial Purchase Price (Capital Cost)

- The upfront cost of acquiring the machine.
- Higher initial investments often come with benefits such as better features, faster speeds, or higher

capacity.



Cost Per Copy (Variable Cost)

- The cost associated with each printed or copied page.

- Includes toner, ink, paper, and other consumables.

Maintenance and Service Fees

- Regular servicing, repairs, and parts replacement costs.

- Often bundled into monthly or yearly service contracts.

Paper and Consumables

- Cost of paper and other consumables that vary with volume.

Energy Consumption

- Electricity costs, especially significant for high-volume or high-speed machines.

Modeling the Monthly Cost: A Step-by-Step Approach

To determine the volume at which two machines have the same monthly cost, we need to develop a

cost model that captures all relevant expenses.

Step 1: Define the Variables

Let’s denote:

- AD: Initial purchase price of Machine 1



- AD: Initial purchase price of Machine 2

- CI]: Cost per copy of Machine 1

- CI]: Cost per copy of Machine 2

- MD: Monthly maintenance cost for Machine 1
- MD: Monthly maintenance cost for Machine 2

- V: Monthly volume of copies (unknown; the breakeven point)

Step 2: Establish the Cost Equations

The total monthly cost for each machine can be modeled as:
- Total Cost for Machine 1:

\[
T_1(V) = \frac{A_1}{\text{Expected lifespan in months}} + C_1 \times V + M_1
\]

- Total Cost for Machine 2:

\[
T _2(V) = \frac{A_2}{\text{Expected lifespan in months}} + C_2 \times V + M_2
\]

For simplicity, assuming the initial costs are amortized evenly over the expected lifespan (say, in

months), the formulas become:

\[
T _1(V) = \text{Amortized Initial Cost} 1 + C_1 \times V + M_1
\
\[
T_2(V) = \text{Amortized Initial Cost} 2 + C_2 \times V + M_2



\

If the initial costs are paid upfront and not amortized, they can be included as one-time costs, but for

the purpose of monthly cost analysis, amortization provides a more accurate picture.

Step 3: Find the Breakeven Volume

The breakeven point occurs when:

\
T_1(V) = T_2(V)
\

Substituting the equations:

\[

\text{Amortized Initial Cost} 1 + C_1 \times V + M_1 = \text{Amortized Initial Cost} 2 + C_2 \times V +
M_2

\

Rearranged to solve for V:
\[
V = \frac{ (text{Amortized Initial Cost}_2 - \text{Amortized Initial Cost} 1) + (M_2-M_1) {C_1-C_2}

\

This formula provides the volume at which both machines have identical monthly costs.



Practical Example: Calculating the Breakeven Point

Let’s consider a practical scenario to illustrate the calculation.

- Machine 1:

- Purchase Price: $5,000

- Expected Lifespan: 60 months
- Cost per Copy: $0.05

- Monthly Maintenance: $50

- Machine 2:

- Purchase Price: $8,000

- Expected Lifespan: 60 months
- Cost per Copy: $0.03

- Monthly Maintenance: $80

Step 1: Calculate Amortized Initial Costs

- Machine 1:

\[
\frac{\$5,000}{60} \approx \$83.33 \text{ per month}
\]

- Machine 2:
\[

\frac{\$8,000}{60} \approx \$133.33 \text{ per month}
\]



Step 2: Set Up the Cost Equations

- Machine 1:

\[
T_1(V) = 83.33 + 0.05V + 50 = (83.33 + 50) + 0.05V = 133.33 + 0.05V
\

- Machine 2:

\[
T_2(V) = 133.33 + 0.03V + 80 = 213.33 + 0.03V
\

Step 3: Find the Breakeven Volume

Set \( T_1(V) = T_2(V) \):

\
133.33 + 0.05V = 213.33 + 0.03V
\

Solve for \( V' \):

\

0.05V - 0.03V = 213.33 - 133.33
\

\

0.02V = 80

\

\



V = \frac{80}{0.02} = 4,000
\]

Result: The two machines will have the same monthly cost at approximately 4,000 copies per month.

Implications for Business Decision-Making

Understanding at what volume the costs break even helps businesses make informed choices based

on their printing needs.

Low-Volume Environments

- For monthly volumes below the breakeven point, the machine with the lower initial cost and lower

per-copy costs may be more economical.

High-Volume Environments

- For volumes above the breakeven point, investing in a higher upfront cost machine with lower per-

copy costs can lead to cost savings over time.

Additional Considerations

- Volume fluctuations: If your monthly volume varies significantly, consider the average expected
volume.

- Growth projections: Anticipate future increases in printing volume.

- Total cost of ownership: Beyond monthly costs, consider factors like resale value, warranty, and

energy efficiency.



Tips for Accurate Cost Analysis

To ensure precise calculations, keep in mind the following:

¢ Use realistic estimates for lifespan and maintenance costs based on vendor data.
¢ Account for variations in paper and consumables costs.
» Consider hidden costs such as downtime or consumable shortages.

¢ Review contractual terms for maintenance and service coverage.

Conclusion

Determining the volume at which two office machines have the same monthly cost involves
understanding their initial costs, ongoing expenses, and usage patterns. By modeling these factors
mathematically, businesses can identify the breakeven point and choose the most cost-effective
solution aligned with their printing volume. Whether managing a small office or a large enterprise,

applying these principles ensures optimal resource allocation and cost savings.



Remember: Regularly revisit your cost analysis as equipment ages, prices change, or printing needs

evolve to maintain optimal operational efficiency.

Frequently Asked Questions

How do | determine the volume at which two machines have the same
monthly cost?

To find the volume where both machines cost the same monthly amount, set their total costs equal to

each other and solve for the number of copies, considering fixed and variable costs for each machine.

What factors influence the volume at which two printing machines
have equal costs?

Factors include the fixed costs (like maintenance and rental), variable costs per copy, and the

efficiency or speed of each machine, all of which affect the total cost at different volumes.

If one machine has a higher fixed cost but lower per-copy cost, how
do | find the break-even volume?

Set the total cost equations of both machines equal to each other and solve for the volume, which

gives the break-even point where their costs are the same.

Why is it important to know the volume at which two machines cost
the same?

Knowing this volume helps in making cost-effective decisions about which machine to use or invest in,

optimizing operational expenses based on expected print volume.



Can the same method be used to compare costs of different types of
machines, like printers and copiers?

Yes, by modeling their fixed and variable costs, you can set their total costs equal and solve for the

volume at which their costs match, regardless of the machine type.

Additional Resources

At What Volume (the Number Of Copies) Would The Two Machines Have The Same Monthly Cost?

What Would The

In the competitive landscape of office equipment, choosing the right copier or multifunction printer
hinges on numerous factors—initial purchase price, maintenance costs, toner expenses, and most
critically, the volume of copies produced monthly. For organizations evaluating two different machine
models, a common question arises: at what volume (the number of copies) would the two machines
have the same monthly cost? This analysis not only guides purchase decisions but also impacts long-

term budgeting and operational efficiency.

In this comprehensive review, we explore the methodology behind calculating the break-even point
where two machines incur identical monthly costs, analyze essential cost components, and discuss the

practical implications for organizations of varying sizes and needs.

Understanding the Cost Components of Office Machines

Before delving into the calculations, it’s crucial to understand the key cost factors involved in operating
office copying equipment. These components collectively determine the total monthly expenditure

associated with each machine.



1. Purchase Price and Depreciation

While the initial purchase cost influences the overall investment, it’s typically amortized over the
machine’s lifespan—monthly depreciation adds to ongoing costs but is often less relevant in short-term

operational analysis.

2. Maintenance and Service Fees

Many office machines operate under service contracts that include routine maintenance, repairs, and
parts replacement. These fees are generally fixed per month, regardless of usage, but sometimes vary

based on volume.

3. Toner and Consumables

Toner costs significantly influence the per-copy cost. The amount of toner consumed per page

depends on the machine’s efficiency and the type of documents printed.

4., Paper and Other Supplies

Though often a minor component, paper costs accumulate with volume, especially in high-volume

environments.

5. Energy Consumption

Operational energy costs are usually marginal compared to consumables but may be considered in

comprehensive analyses.



Modeling the Costs: Fixed vs. Variable Components

To analyze at what volume two machines have the same monthly cost, it’s essential to distinguish
between fixed costs (costs that do not vary with volume) and variable costs (costs that increase with

each copy).

- Fixed Costs (FC): Includes monthly service fees, depreciation, and other contractual expenses.

- Variable Costs (VC): Mainly toner and paper, which scale with the number of copies.

Mathematically, the total monthly cost (TMC) for each machine can be expressed as:

TMC = FC + (VC per copy x Number of copies)

The goal is to find the number of copies (V) where:

TMC_Machine1 = TMC_Machine2

which simplifies to:

FC1 + (VC1 x V) = FC2 + (VC2 x V)

Rearranged to solve for V:

V = (FC2 - FC1) / (VC1 - VC2)



This formula yields the break-even volume—the number of copies where both machines cost the same

per month.

Case Study: Comparing Two Hypothetical Machines

Let’s consider two illustrative models, Machine A and Machine B, with the following parameters:

| Parameter | Machine A | Machine B |
e e

| Fixed Monthly Cost (FC) | $200 | $100 |
| Cost per Copy (VC) | $0.05 | $0.02 |

Analysis:

Applying the formula:

V = (FC_B-FC_A)/(VC_A - VC_B)
V = ($100 - $200) / ($0.05 - $0.02)
V = (-$100) / ($0.03)

V = -3,333.33

A negative volume indicates that Machine B is cheaper at all volumes—meaning, for any number of
copies, Machine B's total cost is lower than Machine A's. Therefore, in this scenario, Machine B is the

more economical choice regardless of volume.



Alternative scenario:

Suppose parameters are:

| Parameter | Machine A | Machine B |
-t

| Fixed Monthly Cost (FC) | $150 | $100 |
| Cost per Copy (VC) | $0.04 | $0.02 |
Calculating:

V = ($100 - $150) / ($0.04 - $0.02)

V = (-$50) / ($0.02)

V =-2,500

Again, negative, indicating Machine B is always more economical.

Key insight: If the fixed costs and per-copy costs are such that the cheaper machine also has a lower

fixed cost, the break-even may not be meaningful—one machine is outright better at all volumes.

Practical Application: When Do Costs Equal? Real-World

Scenarios

In many circumstances, organizations often compare a high-end multifunction device with a lower-cost,

high-volume printer, or between leasing and purchasing options. To accurately determine the volume



at which costs align, consider the following factors:

- Initial Purchase Price and Financing Terms: These influence depreciation and monthly costs.

- Service and Maintenance Contracts: Fixed or variable, depending on usage.

- Different Toner Cartridge Yields: Some machines have higher-yield cartridges, reducing per-copy

costs.

- Brand and Model Efficiency: Technological differences impact toner consumption and energy use.

Steps to Calculate the Break-Even Volume in Practice

1. Gather Data for Both Machines:

- Monthly fixed costs (service, lease, depreciation)

- Cost per copy (toner, paper)

- Toner yield estimates

- Any additional costs (energy, parts)

2. Formulate the Cost Equations:

Using the earlier formula, write the total monthly costs as functions of volume.

3. Solve for Volume:

Plug in the values to find V where costs are equal.



4. Interpret the Result:

- If V is positive, that’s the approximate volume where costs match.

- If V is negative, one machine is always more economical.

Implications for Organizations Based on Volume

Understanding the cost crossover point has significant implications:

- Low-Volume Users: For organizations with fewer copies, leasing or purchasing a machine with higher
fixed costs but lower per-copy costs might not be justified. They may prefer simpler, less expensive
solutions.

- High-Volume Users: For large organizations producing thousands of copies monthly, selecting
machines with higher fixed costs but lower per-copy costs becomes cost-effective beyond the break-

even volume.

- Hybrid Strategies: Some organizations configure a combination of devices—using high-volume,

efficient machines for bulk copying and smaller, less costly devices for occasional use.

Limitations and Considerations

While the mathematical model provides clarity, real-world decision-making must account for:



- Variable Cost Fluctuations: Toner prices may vary over time, affecting the per-copy cost.

- Usage Patterns: Not all copies are equal; high-quality or color copies typically consume more toner.

- Operational Downtime: Maintenance issues could temporarily alter costs.

- Technological Obsolescence: Newer models might offer efficiency gains, shifting the cost balance

over time.

- Environmental and Sustainability Factors: Energy efficiency and consumable recycling may influence

overall costs and organizational policies.

Conclusion

At what volume (the number of copies) would the two machines have the same monthly cost? The
answer hinges on detailed cost data for each machine and the organization's projected usage. By

modeling fixed and variable costs and applying the formula:

V = (FC2 - FC1) / (VC1 - VC2)

organizations can determine the precise copy volume at which their choice of machine becomes
economically neutral. This analytical approach empowers organizations to make data-driven decisions,

optimize operational costs, and plan for future growth.

Ultimately, understanding the cost crossover point ensures organizations select the most cost-effective

equipment tailored to their volume demands—balancing initial investment, ongoing expenses, and



operational efficiency for sustainable productivity.
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