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Applied engineering economics using Excel Merwan Mehta is a critical field
that combines economic principles with engineering practices to assist
decision-makers in evaluating the financial viability of projects. Merwan
Mehta has been a significant contributor to the field, particularly in
integrating Excel as a tool for applied engineering economics. This article
explores the fundamental concepts of applied engineering economics, the role
of Excel in analysis, and practical examples of how to implement these
techniques in real-world scenarios.

Understanding Applied Engineering Economics

Applied engineering economics is the study of how economic principles can be
applied to engineering projects to make sound financial decisions. It
involves assessing the costs and benefits of engineering projects,
determining the feasibility of investments, and optimizing resource
allocation. Key components of applied engineering economics include:

Cost estimation

Financial analysis

Investment appraisal

Risk assessment

This discipline plays a crucial role in helping engineers and project
managers make informed decisions that align with organizational goals and
ensure the efficient use of resources.

The Role of Excel in Engineering Economics

Excel is a powerful tool widely used in applied engineering economics due to
its versatility and functionality. It allows engineers and analysts to
perform complex calculations, create financial models, and visualize data
effectively. Some key benefits of using Excel include:

User-friendly interface: Excel's familiar layout makes it accessible to



users with varying levels of expertise.

Robust data analysis tools: Features like pivot tables, data
visualization, and built-in functions streamline analysis tasks.

Flexibility: Excel can be customized to accommodate specific project
needs.

Integration: Excel can easily import and export data from various
sources, enhancing collaboration.

In the context of engineering economics, Excel is particularly valuable for
financial modeling, sensitivity analysis, and project evaluation.

Key Concepts in Engineering Economics

To effectively apply engineering economics using Excel, it is essential to
understand several key concepts:

1. Time Value of Money (TVM)

The time value of money is a fundamental principle that asserts that money
available today is worth more than the same amount in the future due to its
potential earning capacity. This concept is critical when evaluating
investment opportunities. Key calculations include:

- Present Value (PV)
- Future Value (FV)
- Net Present Value (NPV)
- Internal Rate of Return (IRR)

2. Cost Estimation

Cost estimation involves predicting the total costs associated with a
project, including direct and indirect costs. Accurate cost estimates are
crucial for budgeting and financial planning. Techniques for cost estimation
include:

- Analogous estimating
- Parametric estimating
- Bottom-up estimating



3. Financial Analysis

Financial analysis assesses the viability of a project by examining its
expected cash flows, costs, and revenues. Common financial analysis
techniques include:

- Break-even analysis
- Profitability index
- Payback period

4. Risk Assessment

Risk assessment involves identifying, evaluating, and mitigating risks that
could impact project outcomes. In engineering economics, risks can be
financial, technical, or operational. Techniques for risk assessment include:

- Sensitivity analysis
- Scenario analysis
- Monte Carlo simulation

Implementing Engineering Economics in Excel

To effectively implement applied engineering economics using Excel, follow a
structured approach that encompasses the key concepts discussed:

Step 1: Define the Project Scope

Clearly outline the objectives, deliverables, and timeline of the project.
This step is crucial for establishing a foundation for analysis.

Step 2: Gather Data

Collect relevant data, including cost estimates, revenue projections, and
market conditions. Ensure that the data is accurate and up-to-date, as it
will serve as the basis for your analysis.

Step 3: Perform Cost Analysis

Use Excel to create a detailed cost breakdown. This can include:



- Direct costs (materials, labor)
- Indirect costs (overhead, administrative expenses)

Step 4: Apply Time Value of Money Calculations

Utilize Excel's financial functions to calculate PV, FV, NPV, and IRR. For
example:

- To calculate NPV in Excel, use the formula: `=NPV(discount_rate,
cash_flows)`.
- To calculate IRR, use the formula: `=IRR(cash_flows)`.

Step 5: Conduct Financial Analysis

Perform various financial analyses to evaluate the project's feasibility:

1. Break-even Analysis: Determine the point at which total revenue equals
total costs. Use the formula:
\[
\text{Break-even point} = \frac{\text{Fixed Costs}}{\text{Selling Price} -
\text{Variable Cost per Unit}}
\]

2. Payback Period: Calculate the time it takes to recover the initial
investment. Use Excel to create a cash flow table and identify when
cumulative cash flow becomes positive.

Step 6: Assess Risks

Utilize sensitivity analysis to evaluate how changes in key variables affect
project outcomes. Excel’s data tables can help illustrate the impact of
varying assumptions. For example, create a two-variable data table to analyze
how changes in cost and revenue affect NPV.

Step 7: Present Findings

Lastly, compile your analysis into a clear and concise report. Use Excel’s
charting tools to create visual representations of your findings, making it
easier for stakeholders to understand the financial implications of the
project.



Real-World Applications of Applied Engineering
Economics

There are numerous real-world applications of applied engineering economics
using Excel. Below are a few notable examples:

1. Infrastructure Projects

In infrastructure development, applied engineering economics is used to
evaluate the costs and benefits of projects such as bridges, roads, and
public transportation systems. Excel can model cash flows, assess funding
options, and perform risk analysis to ensure projects are financially viable.

2. Manufacturing Investments

Manufacturing companies often use applied engineering economics to decide
whether to invest in new equipment or technology. By analyzing the expected
return on investment (ROI) using Excel, companies can determine which options
align best with their financial goals.

3. Renewable Energy Projects

As interest in sustainable energy grows, applied engineering economics plays
a vital role in assessing the feasibility of renewable energy projects. Excel
can be used to model cash flows, perform NPV calculations, and evaluate the
impact of government incentives on project viability.

Conclusion

Applied engineering economics using Excel, as advocated by experts like
Merwan Mehta, is an essential practice for engineers and decision-makers. By
understanding key concepts such as the time value of money, cost estimation,
financial analysis, and risk assessment, professionals can make informed
decisions that enhance project success. Excel serves as an invaluable tool in
this process, enabling users to conduct thorough analyses, visualize data,
and present findings effectively. As the complexities of engineering projects
continue to grow, the integration of applied engineering economics into
decision-making processes will be paramount for achieving optimal outcomes.



Frequently Asked Questions

What is the primary focus of 'Applied Engineering
Economics' by Merwan Mehta?
The primary focus of 'Applied Engineering Economics' is to provide engineers
and decision-makers with tools and methodologies for making informed
financial decisions in engineering projects, emphasizing the application of
economic principles using Excel.

How can Excel be utilized in engineering economic
analysis according to Merwan Mehta?
Excel can be utilized for various economic analyses such as cost estimation,
cash flow analysis, break-even analysis, and sensitivity analysis, allowing
engineers to model scenarios and visualize financial data effectively.

What are some key economic concepts discussed in the
book?
Key economic concepts discussed include time value of money, net present
value (NPV), internal rate of return (IRR), payback period, and life-cycle
costing.

How does 'Applied Engineering Economics' address
risk management?
The book addresses risk management by introducing concepts such as risk
assessment techniques and decision trees, which help engineers evaluate
potential uncertainties in their financial analyses.

What types of case studies are included in the book?
The book includes case studies from various engineering fields such as civil,
mechanical, and electrical engineering, illustrating real-world applications
of economic principles using Excel.

Does the book include Excel templates for
engineering economic analysis?
Yes, the book provides Excel templates and examples that readers can use to
perform their own analyses, facilitating hands-on learning and application of
the concepts.



What audience is 'Applied Engineering Economics'
intended for?
The book is intended for engineering professionals, students, and decision-
makers who want to enhance their understanding of economic principles and
their application in engineering contexts.

How can the principles learned from this book be
applied to project management?
The principles can be applied to project management by using economic
analyses to assess project feasibility, allocate resources efficiently, and
make strategic decisions that maximize value.

What makes Merwan Mehta's approach to engineering
economics unique?
Merwan Mehta's approach is unique because it integrates practical Excel
applications with theoretical concepts, making complex economic analyses
accessible and actionable for engineers.
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