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INTRODUCTION TO THE TIMELESS
PRINCIPLES OF ENGINEERING
ECONOMY BY DEGARMO

In  the  ever-evolving  landscape  of
engineering  and  business  decision-
making, few texts have stood the test of
time  as  remarkably  as  Engineering
E c o n o m y  B y  D e g a r m o .  T h i s
foundational work, originally authored by
E.  Paul  DeGarmo  and  later  refined  by
subsequent  editions  with  collaborators
such as William G. Sullivan and James A.
Bontadelli, has served as a cornerstone
for  engineers,  managers,  and students
seeking to apply economic principles to
technical  projects.  The  discipline  of
engineering economy sits at the unique
intersection of quantitative analysis and
practical judgment, helping professionals
determine  whether  a  proposed
engineering  solution  makes  financial
sense  over  its  lifecycle.
Understanding  the  core  tenets  of
Engineering Economy By Degarmo is
not merely an academic exercise; it is a
vital skill for anyone involved in capital
budgeting,  project  evaluation,  cost
estimation,  or  resource  allocation.  The
book systematically equips readers with
tools  to  compare  alternatives  on  a
consistent  monetary  basis,  accounting
for  the  time  value  of  money,  risk,
depreciation,  taxes,  and  inflation.  In  an
era where organizations face increasing
pressure  to  justify  every  expenditure
with  data-driven  reasoning,  the

methodologies presented in this seminal
text  have  never  been  more  relevant.
This article explores the key concepts,
practical  applications,  and  enduring
legacy  of  this  essential  reference,
providing a comprehensive overview for
both  newcomers  and  seasoned
practit ioners.

WHAT IS ENGINEERING ECONOMY
AND WHY DOES IT MATTER?

Engineering  economy,  as  defined  and
expanded  upon  in  Engineering
Economy By Degarmo, is a specialized
branch of economics that focuses on the
systematic  evaluation  of  the  economic
merits  of  proposed  engineering
solutions. Unlike pure economics, which
often operates at  a macroeconomic or
theoretical level, engineering economy is
fundamentally  applied.  It  provides  a
structured  framework  for  answering
questions  such  as:  Which  machine
should  a  factory  purchase?  Should  a
company invest in a new production line
or upgrade an existing one? How long
will  it  take  for  an  energy-efficiency
retrofit  to  pay  for  itself?
The  discipline  is  built  on  the  premise
that engineering decisions are not made
in  a  vacuum.  Every  technical  choice
carries  financial  consequences,  and  the
goal of engineering economy is to make
those  consequences  explicit  and
comparable .  The  Engineering
Economy By Degarmo  text excels at
breaking  down  complex  financial
analysis  into  digestible,  step-by-step
procedures.  It  emphasizes  that  the
primary  objective  of  most  engineering
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projects is not simply technical feasibility
but the creation of value over time. By
applying the principles from this  book,
engineers  can  communicate  more
effectively  with  financial  stakeholders,
justify their recommendations with solid
evidence, and avoid costly mistakes that
arise from ignoring economic realities.

THE LEGACY OF E. PAUL
DEGARMO AND HIS CO-AUTHORS

E.  Paul  DeGarmo  was  a  distinguished
professor of industrial engineering at the
University  of  California,  Berkeley,  and
later at the University of Texas at Austin.
His  pioneering  work  in  engineering
economy  helped  formalize  the  field  and
elevate  it  from a  collection  of  ad-hoc
practices  to  a  rigorous  academic
discipline.  The  first  edition  of
Engineering  Economy  By  Degarmo
appeared in the 1940s, and subsequent
editions have been continuously updated
to  reflect  changes  in  tax  laws,  interest
rates,  and  global  economic  conditions.
Wil l iam  G.  Sull ivan  and  James  A.
Bontadelli,  among others,  have carried
forward  the  legacy,  ensuring  that  the
text remains current while preserving its
fundamental  principles.  The  book's
longevity speaks to its clarity, practical
orientation,  and  comprehensive
coverage. Generations of engineers have
relied  on  the  structured  approach  it
offers, and the terminology and methods
introduced  in  its  pages  have  become
industry  standards.  The  influence  of
Engineering  Economy  By  Degarmo
extends  far  beyond  the  classroom;  it
appears in corporate training programs,
professional  engineering  examinations,
and  the  daily  workflow  of  project
managers  around  the  world.

CORE PRINCIPLES AND
FOUNDATIONAL CONCEPTS

The strength of Engineering Economy
By  Degarmo  lies  in  its  systematic
presentation  of  a  handful  of  powerful
concepts  that  underpin  all  economic
analysis.  These  principles  form  the
bedrock  of  the  field  and  are  applicable
across  industr ies  ranging  f rom
manufacturing  and  construction  to
software  development  and  energy
systems.

The Time Value
of Money
Perhaps  the  single  most  important
concept in engineering economy is the
time value of money. The book makes it
clear that a dollar today is worth more
than a  dollar  tomorrow because of  its
potential to earn interest. This seemingly
simple idea has profound implications for
comparing  cash  flows  that  occur  at
different  points  in  time.  The  text
introduces readers to the powerful tools
of  present  worth,  future  worth,  and
annual  worth  analysis,  along  with  the
use  of  factors  such  as  the  single-
payment compound amount factor and
the uniform series present worth factor.
Mastering  these  calculations  allows
engineers  to  convert  any  stream  of
future  costs  and  benefits  into  a  single,
comparable  figure.

Equivalent Worth
Methods
Building  on  the  time  value  of  money,
Engineering  Economy  By  Degarmo
presents  several  equivalent  worth
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methods  for  comparing  alternatives.
These  include  present  worth  analysis,
annual worth analysis, and future worth
analysis. Each method has its preferred
application  contexts.  For  example,
annual worth is particularly useful when
comparing projects with unequal useful
lives, as it normalizes the comparison to
a  common  t ime  frame.  The  book
provides  clear  guidelines  on  selecting
the most appropriate method for a given
decis ion  scenario,  emphasiz ing
consistency  and  transparency  in  the
evaluation  process.

Rate of Return
Analysis
Another cornerstone of the book is the
treatment of rate of return. The internal
rate  of  return  (IRR)  is  a  widely  used
metric  in  capital  budgeting,  and
Engineering  Economy  By  Degarmo
dedicates  substantial  attention  to  its
calculation,  interpretation,  and
limitations.  The  text  explains  how  to
compute the IRR for a single project and
how to apply incremental analysis when
choosing  between  mutually  exclusive
alternatives.  It  also  cautions  readers
about potential pitfalls, such as multiple
rates of return for unconventional cash
flow  patterns,  and  introduces  the
modified  internal  rate  of  return  as  a
more robust alternative in certain cases.

Depreciation and
Tax Effects
Real-world  engineering  economic
analysis  cannot  ignore  the  impact  of
depreciation  and  taxes.  The  book
provides  a  thorough  overview  of

depreciation methods, including straight-
line,  sum-of-years-digits,  and  modified
accelerated  cost  recovery  system
(MACRS) as applied in the United States.
It demonstrates how depreciation affects
taxable income and, consequently, after-
tax  cash  flows.  The  integration  of  tax
considerations into economic evaluation
is a hallmark of Engineering Economy
By Degarmo, giving readers the tools to
perform  analyses  that  reflect  actual
financial  outcomes.

APPLICATIONS ACROSS
ENGINEERING DISCIPLINES

The  versat i l i ty  of  Engineering
Economy By Degarmo is evident in its
wide  range  of  appl icat ions.  The
principles  taught  in  the  book  are  not
confined to any single engineering field;
they  are  universal  tools  for  decision-
making.

Manufacturing
and Production
In  a  manufacturing  context,  engineers
regular ly  face  dec is ions  about
equipment  replacement,  process
automation,  and  facility  expansion.
Using  the  techniques  from  the  book,
they can perform a replacement analysis
to determine whether it is economically
justified  to  replace  an  aging  machine
with a newer model. The text provides a
structured  approach  to  sunk  costs,
trade-in allowances, and the comparison
of defender and challenger alternatives.
This systematic methodology helps avoid
emotional  attachment  to  existing
equipment  and  ensures  that  decisions
are  based  purely  on  future  economic
impact.
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Infrastructure
and Public
Projects
For  civil  and  environmental  engineers
working  on  infrastructure  projects,
benefit-cost  analysis  is  a  critical  tool.
Engineering  Economy  By  Degarmo
extends its framework to include public
sector economics, where objectives are
often  broader  than  profit  maximization.
The  book  discusses  how  to  quantify
benefits that are not easily converted to
monetary terms and how to incorporate
social  discount  rates.  Examples  range
from  highway  construction  and  water
treatment  plants  to  flood  control
systems and public transit projects. The
principles ensure that taxpayer funds are
allocated  to  projects  that  offer  the
greatest  net  benefit  to  society.

Energy and
Sustainability
Initiatives
In  the  growing  field  of  sustainable
engineering,  economic  analysis  is
essential for evaluating energy efficiency
m e a s u r e s ,  r e n e w a b l e  e n e r g y
installations, and green building designs.
Engineering  Economy  By  Degarmo
equips  engineers  with  life-cycle  cost
analysis  techniques  that  consider  not
only  initial  capital  costs  but  also
operating costs, maintenance expenses,
and  end-of-life  disposal  costs.  This
holistic view is crucial for demonstrating
the  long-term  financial  viability  of

investments  that  may  have  higher
upfront  costs  but  produce  significant
savings  over  time.

THE IMPORTANCE OF RISK AND
UNCERTAINTY

No  economic  analysis  is  complete
without addressing risk and uncertainty.
The  book  dedicates  significant  attention
to  sensitivity  analysis,  break-even
analys is ,  and  probabi l ist ic  r isk
assessment. These tools allow engineers
to test how changes in key assumptions
such  as  interest  rates,  project  life,  or
operating costs  affect  the final  decision.
Engineering  Economy  By  Degarmo
encourages  readers  to  move  beyond
single-point estimates and to develop a
range of possible outcomes. This realistic
approach  helps  decision-makers
understand  the  robustness  of  their
conclusions  and  prepares  them  for  a
variety of future scenarios.

WHY ENGINEERING ECONOMY BY
DEGARMO REMAINS ESSENTIAL
TODAY

In  an  age  of  big  data,  artificial
intelligence,  and  rapid  technological
change,  one  might  wonder  whether  a
textbook  with  roots  in  the  mid-20th
century is still relevant. The answer is a
resounding  yes.  While  the  tools  for
computat ion  have  evolved,  the
fundamental  principles  of  economic
evaluation  remain  unchanged.  The
ability  to  think  critically  about  the
financial  implications  of  engineering
d e c i s i o n s  i s  a  t i m e l e s s  s k i l l .
Engineering  Economy  By  Degarmo
provides the conceptual framework that
enables  engineers  to  leverage modern
software  tools  effectively,  rather  than
simply relying on them as black boxes.
Furthermore,  the  book's  emphasis  on
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clear  communication  and  structured
reasoning  is  invaluable  in  today's
collaborative  work  environments.
Engineers  who  can  articulate  the
economic justification for their proposals
in  terms  that  executives,  clients,  and
stakeholders  understand  are  far  more
likely  to  secure  approval  and  funding.
The language of engineering economy,
as  codified  in  Engineering  Economy
By  Degarmo,  serves  as  a  common
ground  between  technical  and  financial
professionals.
The  text  also  adapts  to  contemporary
chal lenges.  Later  edit ions  have
i n c o r p o r a t e d  d i s c u s s i o n s  o n
sustainability,  global  economic  factors,
and the impact of digital transformation
on  project  evaluation.  This  continuous
evolution ensures that the book remains
a  living  document,  relevant  to  the
problems  engineers  face  today.

PRACTICAL TIPS FOR STUDYING
AND APPLYING THE MATERIAL

F o r  t h o s e  n e w  t o  t h e  s u b j e c t ,
Engineering  Economy  By  Degarmo
can initially  seem dense with formulas
and  terminology.  However,  a  strategic
approach  to  learning  can  make  the
material accessible and rewarding.

Focus on understanding the
time value of money deeply.
This concept is the foundation
upon which everything else is
built. Spend extra time on the
factor tables and the logic behind
present and future worth
calculations.
Work through the examples
manually. While spreadsheet
software is useful, working through
problems by hand builds intuition
and helps you catch errors in logic.

The book is rich with illustrative
examples that clarify each new
concept.
Practice with real-world
scenarios. Look for opportunities
in your own work or studies to
apply the methods from the book.
Even simple analyses, such as
comparing the cost of leasing
versus buying equipment,
reinforce the principles.
Use the end-of-chapter
problems. The problem sets in
Engineering Economy By
Degarmo are carefully designed
to progress from straightforward
applications to more complex,
multi-step analyses. Working
through them systematically builds
competence and confidence.
Emphasize the decision-
making framework. The book is
not just about math; it is about
making better decisions. Focus on
the steps of defining alternatives,
identifying relevant costs,
selecting a criterion, and
interpreting results.

CONCLUSION

Engineering Economy By Degarmo is
far  more  than  a  textbook;  i t  is  a
comprehensive  guide  to  rational
decision-making in the technical  world.
Its enduring popularity and widespread
adoption  are  testaments  to  its  clarity,
depth, and practical utility. By mastering
the  principles  laid  out  in  its  pages,
engineers  gain  the  ability  to  evaluate
projects  with  rigor,  communicate  their
findings  with  authority,  and  contribute
meaningfully  to  the  financial  health  of
their  organizations. Whether you are a
student  encountering  the  material  for
the first time or a seasoned professional
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seeking  a  reliable  reference,  the
systematic  approach  offered  by  this
classic work provides the tools needed to
navigate  the  complex  economic

landscape of  modern  engineering.  The
discipline  it  teaches  is  not  just  about
numbers; it is about making choices that
create lasting value.


