
Engineering Economics Simplified

Introduction

Engineering economics is a branch of economics that 

deals with the application of economic principles to the 

decision-making  process  in  engineering.  It  is  a 

specialized field that combines engineering, economics, 

and  business  management  to  evaluate  the  economic 

viability  of  engineering  projects.  Engineering 

economics  helps  engineers  and  decision-makers 

allocate  resources  efficiently,  optimize  project 

outcomes,  and  make  informed  choices  among 

alternative courses of action.

The  field  of  engineering  economics  is  vast  and 

encompasses  a  wide  range  of  topics,  including  time 

value  of  money,  cost  estimation,  capital  budgeting, 

depreciation  and  depletion,  replacement  analysis, 

make-or-buy  decisions,  economic  analysis  of  public 
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projects, inflation and escalation, risk and uncertainty 

analysis, and special topics such as economic analysis 

of  environmental,  energy,  healthcare,  transportation, 

and telecommunication projects.

Engineering  economics  plays  a  crucial  role  in  the 

success of engineering projects. By carefully evaluating 

the  economic  aspects  of  a  project,  engineers  and 

decision-makers  can  identify  and  mitigate  potential 

risks, optimize resource allocation, and maximize the 

project's  overall  value.  Engineering  economics  also 

helps  in  comparing  different  project  alternatives, 

selecting the most feasible option, and determining the 

project's economic viability.

This  book  provides  a  comprehensive  introduction  to 

engineering  economics.  It  covers  the  fundamental 

concepts and principles of engineering economics and 

explores a wide range of topics relevant to the field. 

The  book  is  written  in  a  clear  and  concise  manner, 

making  it  accessible  to  students,  engineers,  and 
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practitioners  alike.  It  is  an  invaluable  resource  for 

anyone  interested  in  understanding  and  applying 

engineering  economics  principles  to  real-world 

decision-making.

Throughout  the  book,  numerous  examples  and  case 

studies  are  presented  to  illustrate  the  application  of 

engineering  economics  principles  in  practice.  These 

examples  and  case  studies  help  readers  understand 

how engineering economics is used to solve real-world 

problems and make informed decisions.

Engineering economics is a dynamic and evolving field. 

New developments  and advancements  are constantly 

emerging,  reflecting  the  changing  economic  and 

technological  landscape.  This  book  provides  a  solid 

foundation  in  engineering  economics  principles, 

enabling readers to stay abreast of these developments 

and  apply  them  effectively  in  their  professional 

practice.
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Book Description

This  comprehensive  guide  to  engineering  economics 

provides  a  thorough understanding  of  the  principles 

and applications of this specialized field. Written in a 

clear and engaging manner, this book is an invaluable 

resource  for  students,  engineers,  and  practitioners 

alike.

Covering  a  wide  range  of  topics,  from  fundamental 

concepts  to  advanced  applications,  this  book  delves 

into  the  intricacies  of  engineering  economics  and its 

role in decision-making. It explores the time value of 

money, cost estimation, capital budgeting, depreciation 

and  depletion,  replacement  analysis,  make-or-buy 

decisions,  economic  analysis  of  public  projects, 

inflation and escalation, risk and uncertainty analysis, 

and  special  topics  such  as  economic  analysis  of 

environmental, energy, healthcare, transportation, and 

telecommunication projects.
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With numerous examples and case studies,  this book 

brings engineering economics to life and demonstrates 

how  these  principles  are  applied  in  real-world 

scenarios.  These case studies highlight the challenges 

and  opportunities  faced  by  engineers  and  decision-

makers and provide valuable insights into the practical 

application of engineering economics principles.

This book is an essential resource for anyone seeking to 

understand  and  apply  engineering  economics 

principles to their professional practice. It  provides a 

strong foundation for further study and exploration in 

this dynamic and evolving field.

Key Features:

 Comprehensive  coverage  of  engineering 

economics principles and applications

 Clear  and concise  explanations  with  numerous 

examples and case studies

 Focus  on  practical  applications  and  decision-

making
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 Up-to-date coverage of recent developments and 

advancements

 Ideal for students, engineers, and practitioners in 

various industries

This  book  is  an  invaluable  resource  for  anyone 

interested  in  gaining  a  deeper  understanding  of 

engineering economics and its role in making informed 

decisions in engineering projects.

6



Chapter 1: Introduction to Engineering 

Economics

Topic 1: Definition and Scope of Engineering 

Economics

Engineering  economics  is  a  specialized  branch  of 

economics  that  applies  economic  principles  to  the 

decision-making  process  in  engineering.  It  is  a 

multidisciplinary  field  that  integrates  engineering, 

economics, and business management to evaluate the 

economic viability of engineering projects. Engineering 

economics  provides  a  framework  for  engineers  and 

decision-makers  to  allocate  resources  efficiently, 

optimize project outcomes, and make informed choices 

among alternative courses of action.

The  scope  of  engineering  economics  is  broad  and 

encompasses a wide range of topics, including:
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 Time  value  of  money:  This  concept  recognizes 

that  money  has  different  values  at  different 

points in time due to the effects of inflation and 

interest. Engineering economists use time value 

of money principles to compare cash flows that 

occur  at  different  times  and  make  investment 

decisions accordingly.

 Cost  estimation:  Engineering  economists  use 

various  techniques  to  estimate  the  costs 

associated with engineering projects. These costs 

may  include  capital  costs,  operating  costs, 

maintenance costs,  and salvage value. Accurate 

cost  estimation  is  crucial  for  evaluating  the 

economic feasibility of a project.

 Capital budgeting: Capital budgeting involves the 

process  of  evaluating  and  selecting  long-term 

investment projects. Engineering economists use 

capital  budgeting  techniques  to  determine  the 
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economic  viability  of  a  project  and  allocate 

capital resources efficiently.

 Depreciation  and  depletion:  Depreciation  and 

depletion  are  accounting  methods  used  to 

allocate the cost of capital assets over their useful 

lives.  Engineering  economists  use  depreciation 

and depletion methods  to  calculate  the  annual 

expense associated with using these assets.

 Replacement  analysis:  Replacement  analysis 

involves the process of evaluating and selecting 

the optimal time to replace an existing asset with 

a  new  one.  Engineering  economists  use 

replacement  analysis  techniques  to  determine 

the most economical replacement option.

 Make-or-buy  decisions:  Make-or-buy  decisions 

involve  the  choice  between  manufacturing  a 

component or product in-house or purchasing it 

from  an  external  supplier.  Engineering 

economists use make-or-buy analysis to evaluate 
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the economic implications of these two options 

and make the most cost-effective decision.

 Economic  analysis  of  public  projects: 

Engineering economics principles are also used 

to  evaluate  the  economic  viability  of  public 

projects,  such  as  infrastructure  projects, 

environmental  projects,  and  social  welfare 

programs.  Engineering  economists  use  cost-

benefit analysis and other economic evaluation 

techniques  to  assess  the  economic  impacts  of 

these projects.
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 Chapter  1:  Introduction  to 

Engineering Economics

 Topic  2:  Economic  Decision-Making 

Process

Engineering  economics  is  a  specialized  field  that 

combines  engineering,  economics,  and  business 

management  to  evaluate  the  economic  viability  of 

engineering  projects.  At  the  heart  of  engineering 

economics lies the economic decision-making process, 

a  systematic  approach  to  identifying,  analyzing,  and 

selecting the best  course of  action among alternative 

options. This process involves several key steps:

1. Problem Definition and Objective Setting:

The first step in the economic decision-making process 

is to clearly define the problem or opportunity being 

addressed. This involves identifying the specific goals, 

objectives, and constraints of the project or investment. 
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Clearly defined objectives provide a benchmark against 

which different alternatives can be evaluated.

2. Generating and Screening Alternatives:

Once the problem or opportunity is defined, the next 

step is to generate and screen potential alternatives or 

solutions.  This  brainstorming  process  involves 

identifying  all  feasible  options,  considering  both 

traditional  and  innovative  approaches.  Screening 

criteria are then applied to eliminate alternatives that 

are clearly inferior or impractical.

3. Data Collection and Estimation:

The next step is to collect relevant data and estimate 

the  costs,  benefits,  and  other  economic  parameters 

associated  with  each  alternative.  This  may  involve 

conducting market research, engineering analysis, cost 

estimation, and risk assessment. Accurate and reliable 

data is crucial for making informed decisions.

4. Economic Analysis:
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Once the data is gathered, various economic analysis 

techniques  are  applied  to  evaluate  the  alternatives. 

These  techniques  may  include  time  value  of  money 

analysis, cost-benefit analysis, payback period analysis, 

and  internal  rate  of  return  analysis.  These  analyses 

help  quantify  the  economic  consequences  of  each 

alternative and facilitate comparisons.

5. Decision-Making:

The economic analysis results are then used to inform 

the  decision-making  process.  The  decision-maker 

considers the economic implications, along with other 

relevant  factors  such  as  technical  feasibility, 

environmental impact,  and social  considerations.  The 

ultimate goal is to select the alternative that best meets 

the project objectives and constraints.

6. Implementation and Monitoring:

The selected alternative is then implemented, and its 

performance  is  monitored  over  time.  Actual  costs, 
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benefits,  and other  outcomes are  compared with the 

estimated values to assess the accuracy of the economic 

analysis and to identify any necessary adjustments or 

corrective actions.

The economic decision-making process is an iterative 

and  dynamic  process.  As  new  information  becomes 

available or circumstances change, the decision-maker 

may  need  to  revisit  previous  steps  and  adjust  the 

analysis  accordingly.  The  goal  is  to  make  informed 

decisions  that  maximize  the  economic  value  of 

engineering projects and investments.
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Chapter 1: Introduction to Engineering 

Economics

Topic 3: Time Value of Money Concepts

The  concept  of  time  value  of  money  (TVM)  is  a 

fundamental  principle  in  engineering  economics.  It 

recognizes that money has different values at different 

points  in  time  due  to  its  earning  potential.  A  dollar 

today is worth more than a dollar in the future because 

the  dollar  today  can  be  invested  and  earn  interest, 

thereby increasing its value over time.

The  time  value  of  money  is  influenced  by  several 

factors, including:

 Interest Rates: Interest rates represent the cost 

of  borrowing  money  or  the  return  on  saving 

money.  Higher  interest  rates  lead  to  a  greater 

difference in the value of money over time.

 Inflation: Inflation  is  the  rate  at  which  the 

general  price  level  of  goods  and  services 
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increases over time. Higher inflation rates erode 

the purchasing power of money, making a dollar 

today worth less in the future.

 Risk: Risk  is  the  uncertainty  associated  with 

future cash flows. The higher the risk, the greater 

the uncertainty about the future value of money.

TVM concepts are essential for evaluating the economic 

viability  of  engineering  projects.  By  considering  the 

time value of  money,  engineers  and decision-makers 

can determine the present value of future cash flows, 

compare investment alternatives, and make informed 

decisions about project selection and financing.

There are several key TVM concepts that are commonly 

used in engineering economics:

 Present  Value  (PV): The  present  value  of  a 

future cash flow is the current value of that cash 

flow  discounted  back  to  the  present  time.  PV 

calculations are used to compare cash flows that 

occur at different points in time.

16



 Future Value (FV): The future value of a present 

cash  flow  is  the  value  of  that  cash  flow  at  a 

specified  future  time,  taking  into  account  the 

effects of interest and inflation. FV calculations 

are used to determine the value of an investment 

or loan at a future date.

 Discount  Factor: The  discount  factor  is  a 

multiplier used to convert future cash flows to 

their  present  value.  Discount factors  are based 

on the interest rate and the time period involved.

 Annuity: An  annuity  is  a  series  of  equal  cash 

flows  that  occur  at  regular  intervals  over  a 

specified period of time. Annuities can be used to 

model a variety of financial transactions, such as 

mortgages, loans, and retirement savings plans.

Understanding and applying TVM concepts is essential 

for  making  sound  financial  decisions  in  engineering 

projects.  By  considering  the  time  value  of  money, 
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engineers  and  decision-makers  can  optimize  project 

outcomes and maximize the value of their investments.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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