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Introduction: Understanding the Investment in
Machinery

A Machine Having A First Cost Of $20,000 Is Expected To Save $1500 In The First Year Of
Operation, And the decision to invest in new equipment is a critical one for any business. Whether
you're managing a manufacturing plant, a warehouse, or a service operation, understanding the
financial implications of acquiring a new machine is essential for making informed decisions. This
article explores the various aspects of evaluating such investments, focusing on the costs, savings,
and overall financial viability of purchasing a machine with a $20,000 initial cost and anticipated
annual savings.

The Importance of Capital Investment Analysis

Investing in machinery involves more than just the purchase price. It includes assessing the
potential benefits, costs, and risks associated with the investment. Capital investment analysis helps
businesses determine whether a new machine will provide a good return on investment (ROI) and
align with their strategic goals.

Key Components of Investment Evaluation

- Initial Cost: The purchase price of the machine, in this case, $20,000.
- Operating Savings: The reduction in operational expenses, such as labor, energy, or maintenance
costs, resulting from the new equipment.
- Additional Costs: Expenses related to installation, training, maintenance, and possible downtime.
- Lifespan of the Machine: The expected useful life, which impacts depreciation and overall ROI.
- Salvage Value: The estimated resale or scrap value at the end of the machine’s useful life.

Analyzing the Cost and Savings

Initial Investment Cost

The upfront cost of $20,000 is the primary expense. This capital outlay needs to be justified by



subsequent savings or increased revenue generated by the machine.

Operational Savings in the First Year

The expected savings of $1,500 during the first year provide an initial indication of the machine’s
efficiency. These savings can come from various sources, such as:

- Reduced labor costs
- Lower energy consumption
- Decreased maintenance expenses
- Increased production speed or quality

Projected Savings Over the Machine’s Lifespan

While the first-year savings are a good starting point, it's important to project future savings over
the machine’s entire useful life. This helps in calculating metrics like payback period, return on
investment, and net present value.

Financial Metrics for Investment Decision-Making

To assess the viability of purchasing the machine, businesses utilize several financial metrics, which
include:

Payback Period

The payback period measures how long it takes for the savings to recover the initial cost.

- Calculation:
Payback Period = Initial Cost / Annual Savings
= $20,000 / $1,500 ≈ 13.33 years

This indicates it would take over 13 years to recover the initial investment, which may be long
depending on the machine’s expected lifespan.

Return on Investment (ROI)

ROI reflects the percentage return relative to the initial investment.

- Calculation:
ROI = (Total Savings over useful life - Initial Cost) / Initial Cost × 100%



Assuming a lifespan of 10 years and consistent savings:

- Total Savings = $1,500 × 10 = $15,000
- ROI = ($15,000 - $20,000) / $20,000 × 100% = -25%

This negative ROI suggests that, based solely on savings, the investment may not be profitable
unless additional benefits are considered.

Net Present Value (NPV)

NPV accounts for the time value of money by discounting future savings.

- Formula:
NPV = Σ (Savings in year t) / (1 + discount rate)^t – Initial Cost

A positive NPV indicates a worthwhile investment. Calculating NPV requires assumptions about the
discount rate and the machine’s lifespan.

Additional Considerations in Investment Planning

Intangible Benefits

Beyond direct savings, machines may provide intangible benefits such as:

- Improved product quality
- Enhanced safety conditions
- Increased capacity and scalability
- Competitive advantage

These factors, although harder to quantify, can significantly influence the decision.

Maintenance and Operating Costs

Ongoing costs are crucial in evaluating total cost of ownership. Regular maintenance, repairs, and
potential downtime can diminish savings.

Depreciation and Tax Implications

Depreciating the machine over its useful life can provide tax advantages, impacting overall
profitability.



Strategies to Improve Investment Viability

If initial analysis suggests limited profitability, consider strategies such as:

- Negotiating a better purchase price or financing terms
- Increasing operational efficiency to boost savings
- Extending the lifespan of the machine through proper maintenance
- Combining the machine with other process improvements

Case Study: Evaluating the Investment

Suppose a manufacturing company considers purchasing a new machine costing $20,000, with
expected yearly savings of $1,500. The company estimates the machine will last 10 years, with a
discount rate of 8%. Here's how to analyze it:

- Payback period: Approximately 13.33 years—longer than the machine’s lifespan, indicating the
investment is not recovered solely through savings.
- NPV calculation:
Using a financial calculator or spreadsheet, the present value of 10 years of $1,500 savings
discounted at 8% is approximately $11,000.
Subtracting the initial $20,000 cost results in an NPV of about -$9,000, indicating the investment
may not be financially justified based on savings alone.

However, if intangible benefits or strategic advantages are considered, the investment could still be
worthwhile.

Conclusion: Making Informed Investment Decisions

Investing in machinery with a $20,000 initial cost and expected annual savings of $1,500 requires
careful analysis. While the straightforward financial metrics suggest a long payback period and
negative ROI based solely on savings, businesses must also consider:

- The machine’s contribution to strategic goals
- Potential increases in capacity or quality
- Tax benefits from depreciation
- Future cost reductions or efficiency gains

Ultimately, a comprehensive evaluation combining quantitative analysis with qualitative factors will
guide optimal investment decisions.

Final Thoughts: Maximizing Investment Value

To ensure the best return on investment, companies should:



- Conduct detailed cost-benefit analyses
- Explore financing options to reduce initial costs
- Implement maintenance programs to extend lifespan
- Monitor actual savings against projections
- Continuously seek operational improvements

By taking a holistic approach, businesses can make sound decisions that align technological
upgrades with their overall growth and profitability strategies.

Frequently Asked Questions

What is the significance of the first cost of $20,000 for the
machine?
The first cost represents the initial purchase price or investment required to acquire the machine,
which is essential for calculating return on investment and payback period.

How does the expected saving of $1,500 in the first year
impact the machine's financial viability?
The $1,500 saving indicates the immediate financial benefit in the first year, helping to evaluate the
machine's payback period and overall cost-effectiveness.

What other factors should be considered beyond the first
year's savings when assessing this machine?
Factors include ongoing maintenance costs, lifespan, potential savings in subsequent years, salvage
value, and the discount rate for present value calculations.

How can the payback period be calculated for this machine?
The payback period is calculated by dividing the initial cost ($20,000) by the annual savings
($1,500), resulting in approximately 13.33 years.

What is the role of discounting in evaluating the machine's
investment over multiple years?
Discounting accounts for the time value of money, allowing for a more accurate assessment of the
present worth of future savings and costs over the machine's lifespan.

Based on the given data, is the machine a good investment?
While the initial savings are positive, the long payback period and additional costs should be
analyzed to determine if the investment is financially sound; further data on lifespan and total
savings are needed for a definitive conclusion.



Additional Resources
A Machine Having A First Cost Of $20,000 Is Expected To Save $1500 In The First Year Of
Operation: An In-Depth Investigation

In the realm of industrial investment and technological advancement, machinery acquisition
decisions are critical. Companies continually evaluate whether the benefits of new equipment justify
their costs, both initial and ongoing. A common scenario involves assessing whether a machine with
a substantial upfront expense—say, a first cost of $20,000—can deliver meaningful savings or
productivity gains, such as an expected $1,500 reduction in operating costs during its first year. This
article aims to conduct a comprehensive investigation into such investment propositions, analyzing
their financial viability, strategic implications, and operational considerations.

---

Understanding the Cost-Benefit Framework

Before delving into specifics, it is essential to establish a solid understanding of how cost-benefit
analysis (CBA) applies to machinery investments. At its core, the decision hinges on whether the
benefits—primarily in cost savings or increased revenue—outweigh the initial and ongoing costs.

Key components include:

- Initial Investment (First Cost): The purchase price plus installation, transportation, and setup costs.
- Expected Savings or Benefits: Cost reductions, increased efficiency, higher throughput, or quality
improvements.
- Operational Expenses: Maintenance, consumables, labor, and energy costs associated with the
machine.
- Payback Period: The time required for the savings to cover the initial investment.
- Return on Investment (ROI): The percentage gain relative to the investment.

In our case, the initial cost is $20,000, and the projected first-year savings are $1,500.
Understanding whether this is a compelling investment requires analyzing payback period, ROI, and
long-term value.

---

Financial Analysis of the Investment

Calculating the Payback Period

The payback period is the simplest metric to assess the time it takes to recover the initial
expenditure through savings.

Calculation:



Payback Period = First Cost / Annual Savings

= $20,000 / $1,500 ≈ 13.33 years

This indicates that, based solely on the first-year savings, it would take approximately 13 years to
recover the initial investment, assuming savings remain constant and no additional costs or benefits
are considered.

Implication:
A payback period exceeding a decade is generally considered unattractive, especially for machinery
expected to have a shorter operational lifespan or rapid technological obsolescence.

---

Assessing Return on Investment (ROI)

ROI provides a percentage measure of profitability.

Calculation:

ROI = (Annual Savings / First Cost) × 100

= ($1,500 / $20,000) × 100 = 7.5%

A 7.5% ROI in the first year might seem modest, but its attractiveness depends on the company's
cost of capital, alternative investment options, and strategic priorities.

Considerations:

- If the company’s hurdle rate (minimum acceptable ROI) is higher than 7.5%, the investment may
not be justified.
- If the machine has additional benefits—such as increased capacity, improved quality, or reduced
labor costs—these should be included to refine the analysis.

---

Beyond Simple Financial Metrics: Strategic and
Operational Factors

While payback period and ROI are valuable, they do not capture qualitative factors influencing
decision-making.

Operational Efficiency and Productivity Gains



- Increased Throughput: Does the machine enable higher production volumes?
- Quality Improvements: Can it reduce defects or rework costs?
- Labor Savings: Does it reduce labor hours or shift labor to higher-value tasks?
- Downtime Reduction: Is it more reliable, less prone to breakdowns?

Example Scenario:
Suppose the machine reduces downtime by 10 hours annually, translating into additional output
valued at $3,000. This benefit exceeds the initial savings, making the investment more attractive.

Technological Obsolescence and Future Upgrades

- Will the machine remain relevant and effective over its expected lifespan?
- Are there foreseeable technological advances that could render it obsolete?
- Does the vendor offer upgrade paths or modular components?

Maintenance and Operating Costs

- What are the projected maintenance costs?
- Are consumables or energy costs significant?
- Is the machine energy-efficient compared to existing equipment?

Example:
If annual maintenance costs are estimated at $500, net savings decrease to $1,000, affecting
payback and ROI calculations.

Environmental and Regulatory Considerations

- Does the machine comply with current environmental standards?
- Could future regulations impose additional costs or necessitate upgrades?

---

Case Studies and Industry Benchmarks

Examining real-world examples helps contextualize the investment's viability.

Case Study 1: Manufacturing Plant Upgrade
A facility purchased a new CNC machine costing $20,000, expecting $1,500 annual savings in labor
and material waste reduction. The payback period was over 13 years. However, the machine also
increased capacity, enabling the company to take on more contracts, leading to revenue growth that
justified the investment.

Case Study 2: Small Business Equipment Purchase



A bakery invested $20,000 in a high-efficiency oven expecting $1,500 annual savings in energy
costs. After factoring in maintenance and energy prices, the payback was over 14 years. The bakery
decided to proceed due to strategic reasons—such as capacity expansion and product quality
enhancement—that weren’t fully captured in savings estimates.

Industry Benchmarks:

- Typical payback periods for machinery investments range from 2 to 5 years.
- ROI expectations vary but often target 15–25% annually for high-capital investments.
- A first-year savings of $1,500 on a $20,000 investment is generally considered conservative,
prompting further analysis.

---

Risk Analysis and Sensitivity Considerations

Investors and managers must understand uncertainties.

Key Risks:

- Overestimation of savings
- Fluctuations in energy or material costs
- Unanticipated maintenance or repair costs
- Changes in market demand or regulatory environment

Sensitivity Analysis:

- How does the payback period change if savings are only $1,200 or $1,800?
- What if the machine’s lifespan is only 8 years?
- How do variations in operational costs impact ROI?

Performing such analyses helps in making informed, risk-adjusted decisions.

---

Conclusion: Is the Investment Justified?

Based on straightforward financial metrics, a machine costing $20,000 that saves $1,500 in its first
year exhibits a long payback period (around 13 years) and a modest ROI (7.5%). Without additional
benefits—such as increased capacity, improved quality, or reduced downtime—the investment
appears marginal from a purely financial standpoint.

However, considering strategic advantages, operational improvements, and potential for future
growth may justify the expenditure. For companies with longer planning horizons, or where
qualitative benefits are significant, this investment could be worthwhile.



Recommendations:

- Conduct a comprehensive cost-benefit analysis incorporating all operational, strategic, and
qualitative factors.
- Explore options for financing or leasing to mitigate initial cash flow impact.
- Investigate potential for process improvements or additional benefits that could shorten the
payback period.
- Consider technological lifespan and upgrade paths to ensure long-term value.

In summary, while the initial numbers seem underwhelming when viewed in isolation, a holistic
assessment—balancing both quantitative and qualitative factors—is essential for making an informed
investment decision regarding machinery with a first cost of $20,000 and an expected first-year
savings of $1,500.
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