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Preface

Investment decisions are critical part of a company’s success, and capital budgeting
is a central topic of financial management. However, in contrast to other strategic
decisions in business, decisions on capital projects are decentralized, from corporate
to divisions, divisions to operations, from operations to departments. Engineers at
various levels within the organization who make a capital proposal are contributing
to the strategic success of the organization. This book will assist engineers to con-
tribute strategically to the organization, so that they can contribute to the success of
their company and can make a success of their careers.

The purpose of this book is to provide engineers and managers with a working
knowledge of the financial evaluation and the funding of capital projects. Four main
topics concerning capital investment are covered, namely, the context of these deci-
sions, the assessment of their refurns, the assessment of their risks, and their funding
and financing. Engineers have developed the field of engineering economics, and
financial managers have developed the discipline of capital budgeting, each with
its own approach and slightly different terminology. This book borrows from both
these disciplines in order to provide engineers with the best possible knowledge
about capital projects.

An important aspect of the approach adopted here is to provide context to the
techniques, methods and concepts of the economic assessment of engineering deci-
sions. An engineer who knows her subject is able to communicate her ideas to peo-
ple of different professions and with different training. An essential part of effective
communication is to understand the other person’s paradigm, to know their basic
assumptions. As a result, it is important to understand the basics of decision mak-
ing, of financial management, and accounting. It is also important to understand the
terminology used by different professions. Part I of the book examines these topics,
which forms the introduction to the economic assessment of an engineering project.

A project is assessed on its economic merits, its profitability. Part IT of the book
covers the techniques and methods of capital budgeting and engineering economics.
In-depth case studies demonstrate the application of these techniques to practical
situations.
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The assessment of the economic merits of a project usually refers to the returns
expected from the project. The cornerstones of finance are risk and return, and it
is essential to address the risk of the project in a discussion of its merits. The risk
is the chance of the expected returns not materializing. The types of risk, such as
stand-alone risk and portfolio risk, for a capital project are examined in Part III of
this book.

It is also important to understand the financing of a project, the sources of finance,
and the structure of financial arrangements such as project finance and public-private
partnerships. Part IV of the book examines both the internal and external sources of
funding and the structuring of the financial and legal relationships that enable the
project to be built.

Intended Readers

This book is designed for use both as an undergraduate textbook for engineers and
as a reference for practising engineers. The material assumes little prior knowledge
of engineering, accounting or financial management. It is intended for use as a text
in undergraduate courses on either engineering economics or financial management.
It may also be used in an engineering design course where the financial implications
of design are under discussion.

This book has been designed to accommodate all branches of engineering. Ex-
amples and case studies have been drawn from as wide a range of the engineering
disciplines as possible. For example, there are case studies on, amongst others, hy-
droelectric power, pumping stations, toll roads, mining, processing technologies,
and petroleum production. In addition, these examples cover different geographies,
such as the US, the UK, Australia and Brazil, so that this book is relevant to the
experience of engineers across the World. Another important example of this is that
the difference in the accounting terminology used in the US and the UK for the
preparation of financial statements is examined, and a translation table is provided
as an Appendix.

Educational Package

The organization of the themes and the major topics of the book is shown in the
diagram. A number of different courses can be derived from this book. An Introduc-
tory course in Engineering Economics might include a topic from the Part I as an
introduction, and then focus on Part II, in which the evaluation of capital projects is
discussed in detail. A more advanced course in Engineering Economics could select
Chaps. 1 and 4 from Part I, move through Part II and end with Part IV. A course
with the title of this book, Finance for Engineers, might cover the material in Part I,
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Part I, Chapter 11 from Part III, and then end with Part IV. An advanced course in
Financial Management for Engineers might cover all the topics.

Since this book is intended as a textbook and a reference, each chapter includes
numerous worked examples and case studies. Each chapter also includes review
questions and tutorial exercises. The review questions are designed to emphasize

ORGANIZATION OF THEMES AND MAJOR TOPICS

Pal't I Overview Financial Management
. Evaluation of Capital Projects Organizational decision making
Foundatlons Financing of Capital Projects Proposals for capital projects
Ch1 Ch2
Business process Project Cash Flows
Accounting Principles Engineering Design and the
Financial Statements i ion of Capital
Ch4
Part " Time Value of Money Evaluation Criteria for Capital Projects
. Interest Rates Di d Cash Flow Te i
Evaluatlon Annuities Accounting Techniques
Chs Ché
Mutually Exclusive Projects Inflation
Equipment Replacement Taxation
Capital Rationing Discount Rate
Ch7 Chsg
Decision analysis
Sensitivity analysis Extended Case Studies
Scenario analysis

Pa I't I " Risk and return Cost of Capital
. Modern portfolio theory Cost of equity
Rlsk Assessment Capital Asset Pricing Model Cost of debt
Ch 11 Ch12

Monte Carlo simulation
Risk-adjusted discount rate
Certainty equivalent

Decision-Tree Analysis
Detailed Case Study
Ch 14

Ch 13
Real options analysis
Financial options
Detailed case studies
Ch 15
Part IV Financial Markets " :
N Project Finance
F' H Sources of Finance Public-Private Partnerships
|nanc|ng Types of Loans
Ch 16 Ch 17
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the concepts that are covered in the chapter, while the exercises allow the reader to
practise the application of the techniques discussed in the chapter. Worked solutions
to almost all of the exercises are included in an Appendix.

Spreadsheet solutions of all the questions and the case studies presented in the
book can be obtained from the website (www.springer.com/978-1-84800-032-2).
These solutions provide learners and facilitators with hands-on material to ensure
a more thorough understanding of the material. PowerPoint slides for the swift de-
velopment of course material are also available on the website.

A detailed glossary of the important terms used is also provided as an Appendix.
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