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Engineering economics plays a critical role in guiding decision-making processes within manufacturing
firms, especially when it involves selecting the most cost-effective and profitable options. In this
context, an electric switch manufacturing company faces a typical but complex dilemma: choosing
among three potential investment projects or production methods. This decision requires a thorough
analysis of initial costs, operational expenses, expected revenues, and other economic factors to
determine which alternative offers the highest return on investment over its lifespan. The importance of
such analysis lies in optimizing resource allocation, maximizing profits, and ensuring long-term

sustainability in a competitive market environment.

Understanding the Context of the Decision

The Company’s Objective

The primary goal of the electric switch manufacturing company is to enhance profitability and maintain

competitive advantage. To achieve this, management must evaluate the economic feasibility of three



different options, each with distinct characteristics, costs, and potential benefits. The decision involves
not only financial considerations but also operational impacts, technological implications, and strategic

alignment with the company's long-term goals.

The Nature of the Alternatives

While the specific alternatives may vary, they generally fall into one of these categories:

¢ Investing in new manufacturing machinery to improve efficiency.
¢ Expanding production capacity by building a new plant.

¢ Upgrading existing equipment to incorporate advanced technology.

Each option involves different initial investments, operational costs, and potential revenue increases,

making their comparison a quintessential engineering economic problem.

Key Factors in Engineering Economic Analysis

Initial Investment

This includes all upfront costs necessary to bring each alternative into operation, such as purchase
price, installation, and commissioning expenses. Accurate estimation of these costs is essential

because they significantly influence project feasibility.



Operating and Maintenance Costs

These are recurring expenses related to the day-to-day functioning of the equipment or facility,
including labor, materials, energy consumption, and maintenance. Lower operational costs can

substantially improve the project's profitability over time.

Revenue and Savings

Potential increases in sales, improved product quality, or operational efficiencies resulting from each
alternative can lead to higher revenue or cost savings, which must be carefully estimated and

compared.

Economic Life and Salvage Value

The expected useful lifespan of each investment, along with residual or salvage value at the end of its

life, impacts the overall economic analysis by affecting depreciation and return calculations.

Time Value of Money

Money has a time value; hence, cash flows occurring at different times must be discounted to present
value using an appropriate rate of return or discount rate. This ensures that future benefits and costs

are accurately compared.

Analytical Methods for Decision-Making



Net Present Value (NPV)

The NPV method involves calculating the present value of cash inflows and outflows associated with
each alternative. The project with the highest NPV is generally preferred, as it indicates the greatest

net benefit over time.

1. Estimate all cash flows for each project over its useful life.

2. Select an appropriate discount rate, considering the company's cost of capital or required rate of

return.

3. Calculate the present value of each cash flow.

4. Sum the discounted cash flows to find the NPV.

Benefit-Cost Ratio (BCR)

This ratio compares the present value of benefits to the present value of costs. A BCR greater than 1

indicates a financially viable project.

¢ Calculate the present value of benefits.

¢ Calculate the present value of costs.

¢ Divide benefits by costs to obtain the BCR.



Internal Rate of Return (IRR)

IRR is the discount rate at which the net present value of cash flows becomes zero. Projects with IRRs

exceeding the company's minimum acceptable rate are considered acceptable.

1. Set NPV equal to zero and solve for the discount rate.

2. Compare the IRR to the company's required rate of return.

Application of Engineering Economics to the Alternatives

Alternative 1: Investing in New Machinery

This option involves purchasing advanced machinery that promises higher efficiency and lower

operational costs. The analysis should include:

Initial purchase price and installation costs.

Expected reduction in operating costs.

Increased production capacity or quality improvements.

Estimated lifespan of the machinery.

Salvage value at the end of its useful life.

Calculating the NPV and IRR will help determine if the investment yields sufficient returns compared to



other options.

Alternative 2: Building a New Plant

This expansion option entails significant capital expenditure but potentially offers increased production

capacity and market share. Considerations include:

¢ Construction and infrastructure costs.

¢ Additional labor and operational expenses.

¢ Expected revenue from increased sales volume.

¢ Long-term strategic benefits and risks.

Economic analysis must account for the long-term benefits versus the substantial initial investment.

Alternative 3: Upgrading Existing Equipment

This approach aims to modernize current machinery with new technology to enhance efficiency without

the expense of a new plant or machinery purchase. Key points include:

Cost of upgrades and retrofitting.

Expected improvements in productivity and quality.

Downtime costs during upgrades.

Remaining useful life after upgrades.



Comparative analysis of cash flows will reveal whether this is a cost-effective improvement relative to

the other options.

Decision-Making and Recommendations

Comparative Analysis

By applying the NPV, BCR, and IRR methods, management can rank the alternatives based on their
economic viability. The project with the highest NPV, favorable IRR, and BCR exceeding unity

generally becomes the preferred choice.

Sensitivity Analysis

Given uncertainties in costs, revenues, and discount rates, conducting sensitivity analysis is crucial.
This involves varying key assumptions to examine how sensitive the results are to changes, thereby

assessing risk and robustness of the decision.

Qualitative Factors

Beyond pure economic metrics, other considerations may influence the decision, such as:

¢ Technological compatibility.
¢ Environmental impact.
e Company strategic goals.

¢ Market demand and competition.



Integrating quantitative analysis with qualitative factors leads to a comprehensive decision-making

process.

Conclusion

The electric switch manufacturing company's dilemma exemplifies the core principles of engineering
economics, where careful analysis of costs, benefits, and risks guides investment decisions. By
systematically applying methods such as NPV, IRR, and BCR, and considering both quantitative and
qualitative factors, management can select the most advantageous alternative. Such rigorous
evaluation ensures optimal use of resources, enhances profitability, and sustains competitive
advantage in a dynamic market environment. Ultimately, engineering economic analysis transforms
complex investment choices into informed, strategic decisions that support the company's long-term

Success.

Frequently Asked Questions

What factors should the Electric Switch Manufacturing Company
consider when evaluating the three different manufacturing options?

The company should consider initial investment costs, operating and maintenance expenses, expected
production volumes, lifespan of equipment, energy consumption, and potential return on investment to

make an informed decision.

How can net present value (NPV) be used to compare the three
manufacturing options?

NPV helps evaluate the profitability of each option by discounting future cash flows to their present

value, allowing the company to compare which alternative offers the highest net benefit over time.



What role does the payback period play in the decision-making
process for choosing among the three options?

The payback period indicates how long it takes to recover the initial investment; shorter payback

periods are generally preferred, especially when liquidity or risk considerations are important.

How should the company account for the time value of money when
comparing these manufacturing options?

The company should use discount rates to calculate the present value of future costs and revenues,

ensuring that cash flows are appropriately weighted over time for accurate comparison.

What impact does the lifespan of equipment have on the economic
evaluation of the three options?

Longer equipment lifespan can spread out initial costs over more years and improve cost-
effectiveness, while shorter lifespans may increase replacement costs and reduce overall economic
viability.

How can sensitivity analysis assist the company in making the

decision between the three options?

Sensitivity analysis helps identify how changes in key assumptions—such as costs, discount rates, or
production volumes—affect the outcome, enabling the company to assess risks and robustness of each

alternative.

What is the significance of considering both fixed and variable costs in
the economic comparison?

Understanding fixed and variable costs allows the company to evaluate how each option performs at

different production levels, ensuring the decision accounts for scalability and operational flexibility.



How could environmental and energy efficiency factors influence the
economic decision in this scenario?

Options with higher energy efficiency and lower environmental impact may lead to savings in energy

costs and potential incentives, influencing the overall economic attractiveness despite initial costs.

What is the importance of considering residual or salvage value at the
end of equipment life when evaluating the options?

Residual or salvage value can offset some initial or ongoing costs, improving the net economic
advantage of an option, especially for assets with significant remaining value at the end of their

operational life.

Additional Resources

Engineering Economics Problem: An Electric Switch Manufacturing Company Is Trying To Decide

Between Three Options

In the competitive landscape of manufacturing, especially within the electrical components sector,
companies constantly face critical investment decisions. One such scenario involves an electric switch
manufacturing company deliberating over three potential options to expand or upgrade its product line.
This situation exemplifies a common engineering economic problem: selecting the most financially
viable option based on a comprehensive analysis of costs, benefits, and risks. In this article, we will
explore this decision-making process in depth, offering a structured approach to evaluate each

alternative thoroughly.



Understanding the Context: The Need for Investment and

Decision-Making

Before delving into the specifics of each alternative, it’s essential to understand the context that drives
such decisions. An electric switch manufacturing company may consider expanding production
capacity, upgrading existing machinery, or adopting new manufacturing technologies. The rationale

behind these options typically includes:

- Increasing market demand

- Reducing production costs

- Improving product quality

- Staying ahead in technological innovation

- Achieving regulatory compliance
However, these objectives must be balanced against financial constraints, projected returns, and

associated risks. The core challenge is to determine which option offers the best economic benefit

over its lifecycle.

Identifying the Alternatives

Suppose the company has narrowed down its options to three distinct alternatives:

1. Option A: Purchase a new automated machinery system
2. Option B: Renovate and upgrade existing equipment

3. Option C: Outsource production to a third-party manufacturer



Each alternative comes with its unique investment requirements, operational implications, and potential
returns. The company must analyze these options through the lens of engineering economics to make

an informed decision.

Defining the Evaluation Criteria

To compare these alternatives effectively, several key criteria must be considered:

- Initial Investment Cost: Capital required upfront

- Operating Costs: Recurring expenses during operation

- Maintenance Costs: Expenses related to upkeep

- Lifespan: Expected operational life

- Efficiency Gains: Improvements in productivity or quality

- Payback Period: Time to recover initial investment

- Net Present Value (NPV): Present worth of net benefits

- Internal Rate of Return (IRR): Discount rate at which NPV equals zero

- Sensitivity to Market Changes: Risks involved

A comprehensive analysis involves quantifying these factors and applying engineering economic

principles to determine the most advantageous alternative.

Cost Estimation and Data Collection

The first step involves gathering detailed cost data for each alternative:



Option A: New Automated Machinery

- Initial Cost: $500,000

- Expected Lifespan: 10 years

- Annual Operating Cost: $50,000

- Maintenance Cost: $10,000/year

- Efficiency Improvement: 20% reduction in labor costs

- Salvage Value at End of Life: $50,000

Option B: Renovation of Existing Equipment

- Renovation Cost: $200,000

- Expected Lifespan Post-Renovation: 7 years

- Annual Operating Cost: $70,000

- Maintenance Cost: $15,000/year

- Efficiency Improvement: 10% reduction in operating costs

- Salvage Value: $20,000

Option C: Outsourcing Production

- Initial Setup Costs: Minimal, primarily administrative

- Cost per Unit: $15

- Projected Production Volume: 50,000 units/year

- Expected Increase in Outsourcing Costs: 5% annually

- Additional Benefits: Flexibility, reduced capital expenditure

These figures serve as the foundation for the economic analysis.



Applying Engineering Economic Techniques

To make an objective comparison, several key techniques are employed:
1. Payback Period Analysis

This measures the time needed for the investment to recover its initial cost through savings or

additional revenues.
2. Net Present Value (NPV) Calculation

NPV considers the time value of money, discounting future cash flows to present terms. It’s calculated

as:
\[
NPV = \sum_{t=1}n} \frac{Net\,Cash\,Flow_t}{(1 + i)} - Initial\,Investment
\]

Where:

- n = lifespan of the project

- i = discount rate (e.g., 10%)
3. Internal Rate of Return (IRR)

IRR is the discount rate at which the NPV equals zero. An alternative to NPV, IRR indicates the

profitability of an investment.
4. Benefit-Cost Ratio (BCR)

This ratio compares the benefits of a project to its costs, with a ratio above 1 indicating viability.



Calculating the Economic Metrics

Let’s briefly illustrate these calculations for each option:
Assumptions:

- Discount rate (i) = 10%

- Analysis period = lifespan of each project

Option A: New Automated Machinery

Annual Savings:

- Labor cost reduction: Estimated at $80,000/year (assuming current labor costs are $400,000/year)
NPV Calculation (Simplified):

- Initial Investment: $500,000

- Annual net cash inflows: Savings minus operating and maintenance costs, e.g., $80,000 - $50,000 -
$10,000 = $20,000

- Salvage value discounted at end of 10 years.

Using standard NPV formulas, the company would determine whether the present value of these

inflows exceeds the initial investment.



Option B: Renovation

- Similar calculations, adjusting for costs, lifespan, and efficiency gains.

Option C: Outsourcing

- Cost per unit multiplied by volume gives annual costs; savings compared to in-house production are

then discounted over the period.

Interpreting the Results and Making the Decision

After performing the calculations, the company compares the NPVs, IRRs, payback periods, and

benefit-cost ratios for each alternative. The decision hinges on:

- Financial viability: Highest NPV and IRR
- Risk considerations: Market volatility, technological obsolescence
- Strategic fit: Alignment with long-term goals

- Operational impact: Flexibility and control

For example:



- If Option A yields the highest NPV and IRR, it might be the most financially attractive, provided the
company can handle the upfront capital.

- If Option B offers a quicker payback with moderate returns, it may be preferred for short-term
benefits.

- If Option C reduces capital expenditure and offers flexibility, but with higher variable costs, the

decision must balance financial metrics with strategic considerations.

Sensitivity and Risk Analysis

Given uncertainties, such as fluctuating material costs, market demand, or technological
advancements, sensitivity analysis helps evaluate how variations in key assumptions affect outcomes.

For each alternative, the company can simulate different scenarios:
- Increase/decrease in operating costs
- Changes in sales volume

- Fluctuations in discount rate

This process helps identify the most robust option under varying conditions.

Conclusion: The Optimal Choice

Choosing among these alternatives is not solely about the initial cost or straightforward financial
metrics. It requires a holistic assessment considering economic, strategic, and operational factors.

Engineering economics provides the tools to quantify benefits and costs systematically, enabling the



company to make an informed decision rooted in data and rigorous analysis.

In this case, the ideal choice balances profitability with risk mitigation, aligns with long-term strategic
goals, and ensures sustainable growth. Whether investing in new machinery, renovating existing
equipment, or outsourcing production, thorough economic evaluation ensures the company remains

competitive and financially sound in the dynamic electrical manufacturing landscape.

Final Thoughts

Engineering economic analysis remains an indispensable component of decision-making in
manufacturing industries. As technology evolves and market conditions fluctuate, companies must
continuously apply structured financial evaluation techniques to optimize investments. This case of
selecting the best option among three alternatives exemplifies how disciplined analysis can steer

strategic choices, mitigate risks, and enhance overall profitability.

By embracing these principles, electrical switch manufacturers—and indeed all manufacturing
concerns—are better equipped to navigate complex investment decisions and secure their competitive

advantage in a challenging marketplace.
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