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PART I ς Introduction to 

Finance and Problems with 

Finance Theory and Practice 
  



Chapter 1: Introduction ς Flawed Financial 
Analysis Techniques 

I have had stops and starts at writing this book for many years.  When I began the book, 
I admired famous people in finance like Merton Miller, Harry Markowitz, Bob Hamada, William 
Sharpe, Fisher Black, Myron Scholes, and Eugene Fama. Lƴ ǘƘŜ ƭŀǘŜ мфтлΩǎ ŀƴŘ мфулΩǎ I was 
impressed by the seeming elegance of the capital asset pricing model (άCAPMέ) that I learned 
at the University of Chicago. At the same time, I was anxious to understand all the sophisticated 
techniques used in practice by investment bankers when I was a credit analyst at a bank. I 
wanted to know what fancy methods they used for things like creating a selection of 
comparable companies in merger and acquisition (άM&Aέ) transactions and how project 
finance professionals used sophisticated techniques to derive target values for the debt service 
coverage ratio and the equity internal rate of return (άIRRέ). My original idea in writing this 
book was to provide a few practical ideas about implementing finance theory that I have 
learned through working on many finance issues around the world and that I wanted to use as 
support for my financial modelling classes.  

As I continued to work with different 
financial tools my opinions changed. After re-
reading numerous articles and books about 
finance written by academics; providing expert 
testimony on cost of capital in many courtrooms; 
working as a banker on large financing 
transactions; building thousands of corporate and 
project finance models; living through financial 
crises; understanding the nuances of project 
finance; consulting on financing and M&A 
transactions; observing bull markets and low 
credit spreads; and, most of all meeting teaching 
courses where I meet smart people all around the 
world who are often frustrated with finance, I 
have come to conclude that very much (not all) of 
the finance theory taught in MBA courses and 
written in Finance Books is either useless or fundamentally incorrect.  

Picture from Eugene Fama interview with Richard Roll. In the 
interview (which I discuss later) Fama brags about his 
sophisticated statistical analysis but notably skates around 
and does not answer a question about whether cost of capital 
can be measured. 



For people who apply traditional finance in their daily work that includes things like 
computing value from discounted cash flow at the weighted average cost of capital όάWACCέύ; 
applying the CAPM in measuring cost of capital; applying simple or seemingly complicated 

terminal value formulas; using country risk 
premiums to adjust value in developing countries; 
un-levering and re-levering beta for computing 
impairment write-offs; using enterprise value to 
earnings όάEV/EBITDAέύ multiples in developing 
terminal value; assuming prospective EBTIDA 
changes without adjusting terminal capital 
expenditures; believing the formula for computing 
value from growth, return on invested capital 
όάROICέύ and WACC is accurate; downloading betas 
that include mean reversion from Bloomberg; 
evaluating the minimum acceptable equity internal 
ǊŀǘŜ ƻŦ ǊŜǘǳǊƴ όάIRRέύ from something like the 
adjusted ƴŜǘ ǇǊŜǎŜƴǘ ǾŀƭǳŜ όάNPVέύ method; 
computing ROIC from financial statements to 
gauge performance without adjusting 
depreciation; presuming the cost of equity is 
always more than the cost of debt; not recognizing 

the difference between mean reverting and non-mean reverting risks; plopping the equity 
ƳŀǊƪŜǘ Ǌƛǎƪ ǇǊŜƳƛǳƳ ŦǊƻƳ 5ŀƳƻŘŀǊŀƴΩǎ website, my suggestion that all of these techniques are 
wrong may seem to be radical. My hope is that these aggressive assertions which run counter 
to finance academics, teachers in prominent MBA programs, practical tools used by investment 
bankers and consultants and decision tools ǳǎŜŘ ōȅ /ChΩǎ will prompt you to think differently. 

Given my assertions, you may think that this book has no practical application as you 
will most probably have to use the classic tools in finance in practice no matter what I say. I beg 
you to not stop reading now as I do provide practical alternative analytical techniques rather 
than just complaining about current approaches when working through the flaws associated 
with finance theory and its application. These alternatives include a different way to compute 
IRR by measuring the earned risk premium (not the modified IRR or MIRR); a different way to 
construct financial statements that does not bias measured returns (using economic 
depreciation); different ways to evaluate risk through debt capacity and debt structure in 
project finance as an alternative to measuring risk with classic cost of capital; different ways to 
think about beta without mean reversion adjustments; alternative approaches for 
conceptualizing and computing terminal value and changes in risk over the life cycle of an 
investment; different ways to compute the cost of capital through evaluating the price to book 
ratio relative to the earned return. You may not be able to apply these alternative ways to think 
about finance, but if you can understand some and think differently, my hope is that you will be 
provoked into opening your mind about some of the issues. 

Picture of Merton Miller from Trillion Dollar Bet film. I think 
aƛƭƭŜǊΩǎ ŦǳƴŘŀƳŜƴǘŀƭ ƛŘŜŀ ƻŦ ǎŜǇŀǊŀǘƛƴƎ ǾŀƭǳŜ ƻǇŜǊŀǘƛƻƴǎ 
from financing was remarkable. The idea of using project 
finance to measure risk seems to be counter to his ideas 
but I think he would agree with the idea.  



Two Initial Propositions Behind Finance and Use of Financial Models 
in Demonstrating Problems in Finance Theory 

The list of things that are wrong with finance includes a lot of criticism of the way risk is 
measured through trying to estimate the cost of capital. You could even think that this long 
book ultimately comes down to arguing that a lower cost of capital should be used in assessing 
investments and not much else. And to be sure, I do address many problems with attempting to 
measure the value of risk including bias in evaluating the cost of capital. I suggest that 
distortions that come from ideas developed by academics, consultants, bankers and the like 
affect essential investment decisions like infrastructure investments that should be made for a 
viable transaction to clean energy. This suggestion comes from a penchant for many institutions 
like universities, investment banks, consultants and others to favour the investor class who 
need justification in earning high returns, often derived from having monopolistic industry 
structures. But in addition to cost of capital issues, I address many subjects other than the 
minimum required return on investment (the definition of cost of capital) in subsequent 
chapters. These alternative ways to think about finance come from going back to the most 
fundamental propositions of finance which should be the at the start of any finance text but are 
not. 

Proposition One: Finance Boils Down to Two Things ς Making a Forecast and Incorporating 
Risk of the Forecast 

The initial basic proposition of finance is that any valuation used in an investment 
decision comes down to only two things which boils down to performing a cost and benefit 
analysis. These two things are (1) forecasting the future and (2) placing some kind of risk 
analysis on the forecast. Investments involve incurring some kind of cost, not necessarily 
spending money,  which can range from taking time to go running in the morning to making 
advertising expenditures, to spending money for building a toll road, to hiring a new employee 
with expertise in artificial intelligence. To assess these investments, you must make a forecast 
of the future benefits such as cash flow or health benefits from exercising or the pleasure I get 
from investing my time in writing this book (I am not expecting any revenues). I suggest later on 
that the study of finance boils down to cost and benefit analysis on making investments with 
uncertain returns. This cost and benefit analysis which you can call valuation is make 
complicated by the fact that the future is uncertain ς you do not really know about the benefits 
you will receive in the future from making an investment. This means some kind of risk 
measurement must be applied to this forecast in arriving at the valuation. 

The two parts of this value proposition ς first, forecasting and, second, applying risk to 
forecasts may seem like no big deal. But they are two of the most difficult problems in 
economics. The two parts of cost and benefit analysis are the basis for valuation using 
discounted cash flow; assessment of the ability to pay back a loan; the evaluation of making an 
acquisition of a company. Forecasting is addressed throughout the book by evaluating 
reasonable rate of return expectations given competitive pressures. For example, if somebody 



projects earning a high rate of return on an investment with low risk that does not have some 
kind of unique and long-lasting competitive advantage or monopoly power, the forecast should 
be challenged.1 Part of this return assessment is questioning the fundamental calculations of 
the ǊŜǘǳǊƴ ƻƴ ƛƴǾŜǎǘŜŘ ŎŀǇƛǘŀƭ όάROICέύΣ ǊŜǘǳǊƴ ƻƴ Ŝǉǳƛǘȅ όάwh9έύ and the internal rate of return 
όάIRRέύ. Throughout this book I emphasize that application of putting some kind of risk 
measurement on a cash flow forecast does not imply that the only way to measure risk is 
through applying premiums to the cost of capital. Other implicit or explicit risk measures 
addressed include use of multiples like P/E ratios in valuation, debt capacity in project finance, 
use of probability in assessing start-up investments, or assessing risk with time series 
characteristics of cash flows with direct assessment of the possibility of obsolescence, fashion 
changes and other factors.  

Proposition Two: Value Comes from Earning a Return Above the Cost of Capital 

A second and related fundamental proposition in finance that should be the starting 
point of thinking about valuation is the idea that value is created through earning a rate of 
return above the cost of capital and making investments where an excess return is being 
earned. This proposition connects finance to the strategy of a firm where the emphasis is on 
the evaluating the rate of return statistic and thinking about the reasonableness of earning high 
returns over a long period. If a company has some kind of lasting competitive advantage 
allowing it to earn a strong return (maybe from some kind of monopoly power), it should grow 
that business. When the benefits are greater than the costs from an investment, keep making 
the investment. If the company is earning less than its cost of capital in another segment of the 
business, it should stop investing and even exit that part of the business. This second 
proposition involving rate of return, growth and cost of capital is pretty obvious. If you do 
something good, you want to grow the activity and vice versa. The problem addressed in this 
book is that measurement of these three variables over time ς rate of return, expected growth 
and cost of capital. Measurement of return and cost of capital are underneath chapters that 
cover project finance, financial statement analysis, valuation multiples, performance 
measurement and terminal value.  

Who am I to Question All of These Underlying Ideas and Applications 
of Finance 

It may seem arrogant for a person without a finance PHD (me), who has spent much of 
his life programming financial models to suggest that there are so many things wrong with 
finance theory and practice. I admit I do have psychological hangups about academia as much 
of my family has doctorate degrees in hard sciences and are associated with prominent 
academic institutions. But I have no doubt that my experience in learning details from 
professionals all over the world and seeing how investments are made in practice has given me 

 
1 The same can be applied to earning a high return from a government contract ς eventually the 
government will probably figure things out and put pressure or get out of the contract. 



a much better background to comment on finance theory and practice than by teaching 
aspiring private equity professionals in New York or Chicago. By getting my hands dirty working 
with real valuation issues and data through writing financial models you one can see the 
problems with trying to apply accepted finance theory to valuation methods, interpretation of 
accounting equations (for return on investment), approaches used to estimate the required 
return on different investments, metrics used in finance equations and even risk philosophy.  

When I began teaching classes in financial analysis to practitioners around the world 
more than three decades ago, I was insecure, and I thought the most important thing I could 
impart to participants in my classes was the mechanics of financial modelling. This is something 
quite concrete and I thought I could at least leave students with some practical excel tricks. I 
even wrote a long and very boring book about modelling.2 Later, I gained a little more 
confidence and began to emphasize the use of modelling in evaluating contracts and 
investment case studies with project financing structuring. In this book I move further away 
from the modelling mechanics and deal with fundamental issues of theory, practice and 
philosophical questions at the heart of finance. I demonstrate that the way finance theory and 
practice have developed is biased at a basic level and it distorts essential decision making and 
public policy related to key environmental and developmental issues facing the world. In 
financing essential investments that depend on achieving a low cost of capital, we can do much 
ōŜǘǘŜǊ ǘƘŀƴ ƳŜŀǎǳǊƛƴƎ Ǌƛǎƪǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǊŜǉǳƛǊŜŘ ǊŜǘǳǊƴǎ ǘƘŀƴ ŎƭƛŎƪƛƴƎ ƻƴ 5ŀƳƻŘŀǊŀƴΩǎ 
website; than reading irrelevant articles by Dean Pietro Veronesi; than by studying statistical 
methods of stock prices developed by Eugene Fama; or than by applying formulas written in the 
McKinsey book which suggests that companies earning monopoly profits is good for the 
economy.   

While this book is about financial theory, using financial models to prove that many 
fundamental concepts are wrong is an essential element of the book. I argue that a problem 
with people who teach and develop financial theory is that they do not construct enough 
nuanced real-world financial models as contrasted to statistical models with irrelevant t-
statistics (I understand why, as it can certainly be painful and boring). In this book, instead of 
focusing on excel tricks and modelling mechanics, I use financial models to demonstrate the 
problems with the way finance is taught and practiced. For example, I demonstrate that 
analysis of the price to book ratio together with earned returns on equity tells you a lot more 
about the cost of capital than statistical analysis using the CAPM. All that said, I hope not to 
detract from the ideas of the book with discussion of modelling mechanics. Instead, I have put 
documentation of the mechanics for the various models in accompanying webpages. There is a 
video explaining the financial modelling mechanics for each chapter.3  

 

 
2 Corporate and Project Finance Modelling, Wiley. 
3 The descriptions of financial modelling techniques can be found at www.edbodmer.com. In discussing the various 
issues, I will point to places on the website where you can prove the concepts for yourself. 

http://www.edbodmer.com/


Organisation of the Remainder of This Book 

I have separated this book into six different parts. I have arranged the separate parts so 
that some sections can be into standalone books on project finance, corporate finance and cost 
of capital. Part I includes this chapter and the next few chapters. These chapters address 
problems with the way finance is taught in top MBA programs; how finance academics do not 
address essential valuation issues; which constitute Part I begin by presenting some of my 
opinions on what is wrong with finance.  

Part II moves to issues associated with the fundamental statistic in finance, the rate of 
return, which measures expected or actual benefits in the numerator and the investment cost 
in the denominator. As the rate of return is fundamentally a measure of growth, Part II begins  
with some philosophical notions of growth, return and cost of capital supported by 
mathematical analysis. Alternative approaches to measure return (using earned risk premium 
rather than IRR) and assess financial performance (using economic depreciation) are 
introduced. Questions of compounding risk and assessing minimum required return are 
addressed differently than typical  What does it mean to society if investors earn higher growth 
rates than the overall rate of growth in the economy; does earning a return above the cost of 
capital imply that a society is productive and performing better than societies where firms earn 
the cost of capital. What are fundamental issues related to waiting for consumption imply with 
respect to the real cost of capital. 

Part III works through comprehensive financial analysis to value different energy 
investments to demonstrate problems with finance including  the four sins in corporate finance 
ς imagining terminal value can be computed; overestimating cost of capital, wrongly 
interpreting multiples (P/E, EV/EBITDA, Price to Book) and  distorting measures of return to 
evaluate performance. The discussion uses the case of investing in clean energy to demonstrate 
the ideas. By providing an overview of analysis methods starting with interpretation of the IRR 
and moving to project finance versus corporate finance, this part of the book demonstrates 
how different analysis techniques fit together. The remaining parts of the book describe in 
more detailed analysis of the way return is measured, how project finance concepts can 
address problems in evaluating terminal value and cost of capital, and how economic 
depreciation, better cost of capital management and terminal value assessment can be used in 
assessing valuation multiples. 

Part IV addresses project financing of single investment. Project finance rather than 
corporate finance should be the foundation of cash flow assessment, risk analysis and cost of 
capital analysis that is driven by the financing structure. The section explains why traditional 
definitions and teaching of project finance generally miss the essence of project finance can 
provide methods to value long-term investments and raise funds for the investments in a 
rigorous and structured manner.  

Part V switches from project finance to corporate finance. Once the cash flow, risk and 
value of one project is established, the value of a portfolio of current and future assets can be 



assessed which make up a corporation. Once the value of a corporation is understood to be a 
portfolio of assets that can be assessed using risk and return evaluation of separate projects, 
alternative methods of evaluating cash flow projections, terminal value and multiples can be 
developed.  

Part VI addresses technical issues with associated with measuring cost of capital. The 
many problems with applying the CAPM are described ranging from coming up with the risk-
free rate and the market risk premium to the remarkable convention of using an arbitrary using 
a simplistic mean reversion factor for beta. The notion of adding country risk premiums from 
government bond assessment is also discussed. Alternatives to the CAPM are presented using 
the fundamental notion that when an investment is earning its cost of capital, the market value 
of that investment is equivalent to the amount of money invested. 

The idea is that I try to explain ideas in a non-technical way and then later work through 
technical details including modelling issues. To organise the book using this approach I have 
divided the chapters into five parts. Part II provides an overview of the valuation and risk 
analysis issues so that you can gain a comprehensive picture of problems and possible 
resolutions (I suspect many will stop reading after Part I). Part II describes more detailed issues 
with measuring IRR, NPV, rate of return and performance measurement.  Part III moves to 
project finance which present unique ways to derive the cost of capital.  Maybe should be 
separate books. 

If DCF mechanics are wrong; typical techniques for measuring IRR to assess and 
investment are wrong; use of comparative multiples is wrong; standard techniques for 
measuring the cost of capital are wrong; the WACC formula is wrong; measuring the return on 
invested capital from financial statement analysis is wrong; terminal valuation techniques are 
wrong; the assumption that stock prices follow a random walk is wrong and the general 
proposition that debt has a lower cost than equity is wrong, this would certainly be enough 
material for a book. When I initially wrote this chapter, I began compiling a list of specific 
propositions in finance that are very irritating to me. So that you can see this book is not about 
general blah blah blah discussions but addresses specific problems, I have included a list of 
particular items that academics, consultants, investment bankers and others get wrong about 
finance (my son calls me der wütender alter throttle). But so that you can get to more 
important things than my complaints, I have relegated my list to an appendix. 

 

  



Chapter 1 Appendix 

Selected Irritating Illustrations of Bad 
Finance Theory and Practice 

1. Loudmouth stock analysts on television who imply that P/E and EV/EBITDA ratios have 
some kind of inherent meaning without ever having made the effort to study all of the 
nuanced factors such as the age of assets, changes in short-term returns, impairment 
and other write-offs, movements in the cost of capital and other factors that can cause 
seemingly very similar companies to have very different valuation metrics. 
 

2. The manner by which the financial professionals assume that growth in stock indices 
implicitly represent underlying earnings power of corporations when computing the 
Ŝǉǳƛǘȅ ƳŀǊƪŜǘ Ǌƛǎƪ ǇǊŜƳƛǳƳ όάEMRPέύ without considering the effect on stock indices 
from capital gains that come about because of changes in the cost of capital (the stock 
market goes up when real interest rates decline, and this has nothing to do with 
corporations earning a higher return). 
 

3. Valuation analysts and teachers who believe the McKinsey value driver formula: Value = 
Income x (1-Return/Growth)/(Cost of Capital ς Growth) can be applied in practice 
without understanding that the formula falls apart as soon as changing returns, 
changing growth rates and more careful definitions of return are assumed (if returns are 
ŎƻƴǎǘŀƴǘΣ Ǿŀƭǳŀǘƛƻƴ ƛǎ ǊŜŀƭƭȅ Ŝŀǎȅ ŀƴŘ ȅƻǳ ŘƻƴΩǘ ƴŜŜŘ ǘƘŜ ŦƻǊƳǳƭŀύΦ 
 

4. The way people in finance look at a website (Damodaran) and plop out either a country 
risk premium and/or the overall equity market risk premium without understanding the 
implicit assumptions inherent in the formulas and without working through details of 
the calculation.  
 

5. Suggestions made by McKinsey and others that it is appropriate to compute the 
Modified IRR (άMIRRέ) which does nothing more than give you back the discount rate 
that you input or to present the multiple of invested capital which is just another way of 
computing an old fashion payback period. 
 

6. Doctrines of finance experts that cash flow to the firm ς cash flow from both debt and 
equity investors should always be used in financial analysis without recognizing that 
financers who structure debt implicitly provide the best information about the risk of 
investments (meaning that equity IRR rather than project IRR and ROIC should be the 
basis of valuation for many assets). 



 
7. Harvard case studies and analysts who apply or recommend terminal value calculations 

that miss essential points about required capital investments to replace equipment and 
maintain returns, and do not evaluate gradual changes in returns, gradual changes in 
growth and trends in the cost of capital in the long-term. 
 

8. Investment bankers in M&A presentations performing the senseless exercise of un-
gearing and re-gearing betas without considering the risk of debt or assuming the debt 
beta can be computed in a reasonable manner. 
 

9. The proposition in CFA materials that that the cost of equity is always higher than the 
cost of debt without considering the basic idea that debt has downside and no upside 
other than earning the credit spread while equity has an unlimited upside.  
 

10. Finance academics who acknowledge that the CAPM does not work and who suggest 
the Arbitrage Pricing Model as an alternative without recognizing the arbitrage pricing 
model makes most sense in the context of an investment that can be hedged with 
forward prices so as to eliminate risk premiums from the valuation analysis. 
 

11. All sorts of financial analysts who compute the WACC through multiplying the interest 
rate by one minus the tax rate and not recognizing that the value of the tax shield is 
analogous to a government grant which suggests that the amount of the debt rather 
than the interest rate should be adjusted. 
 

12. Standard and PoorΩǎ ŀƴŘ aƻƻŘȅΩǎ ŎǊŀȊȅ ǘƻ ŜǾŀƭǳŀǘŜ Ǌƛǎƪ ǿƛǘƘƻǳǘ ǎǘŀǊǘƛƴƎ ǿƛǘƘ ǘƘŜ 
fundamental notion that some risks related to weather, commodity prices or economic 
cycles are mean reverting and other risks related to fashion, obsolescence and political 
events are permanent. 
 

13. Finance professors who show off by creating a Monte Carlo simulation without making 
attempts to measure mean reversion and without properly testing for the presence of 
mean reversion. 
 

14. Finance textbooks (e.g., Damodaran, McKinsey and other) that apply the same valuation 
model for an investment in the start-up or development stage as in the mature stage 
and that do not recognize that valuation models must explicitly consider probability of 
failure in the early stage of an investment. 
 

15. Finance programs (e.g., the Amsterdam Institute of Finance) that assert a finance expert 
can find innovative ways to interpret financial statements without understanding that it 
is virtually impossible to construct useful information for the central statistic required of 
valuation analysis which is the economic rate of return on invested capital and the 
economic return on equity capital.  
 



16. Finance academics who discuss the CAPM but have never worked through real world 
problems with different betas being computed if daily, weekly or monthly prices are 
used; if different historic EMRP if different databases are used; and if different risk-free 
rates are used with different implicit inflation forecasts. 
 

17. Valuation analysts who cannot take a step back and realise that the long run value of a 
corporation above the historic investment comes from two pots, the first being a 
forecast of the ability to earn economic profit from existing investments and the second 
is the philosophic question of the ability of management to continue to make 
investments that earn monopoly profit. 
 

18. Value line and MarketWatch who publish beta statistics that are artificially pushed 
towards 1.0 in an arbitrary manner using a paper published in 1975 even though it is 
easy to demonstrate that for mature companies no such movement towards 1.0 exists. 
 

19. Financial economists who do not understand the politics behind cost of capital and 
returns and who assert that societies with companies that are earning high returns (i.e., 
monopoly profits) and generating high growth (with negative environmental impacts) 
are good for society. 
 

20. Bankers and consultants who waste time on putting together comparative samples of 
valuation ratios such as EV/EBITDA, P/E and market to book without carefully studying 
the age, prospective return, capital expenditure levels and other factors for individual 
companies that explain why the ratios are different. 
 

  



Chapter 2: Problem Source: Academics, 
MBA Programs, Consultants and 

Practitioners 
After introducing problems with finance in Chapter 1, we now move to thinking about 

what has given rise to the problems in finance theory and practice. There is a lot of vitriol on 
social networks these days that includes personal attacks and a lot of name-calling and I try to 
avoid this when addressing who is responsible for getting so many key things wrong in finance. 
But as I am commenting on so many theories and 
practices that I am convinced are so seriously 
flawed, I may ruffle a few feathers, especially of 
business schools, academia and consulting firms. 
But rather than making empty complaints about 
people and institutions, I hope to demonstrate 
specific problems with research, teaching and 
practicing finance that are addressed in more 
technical detail in later chapters. 

When watching videos or listening to 
podcasts you may come across Warren BuffetΩǎ 
complaints about MBAs and business schools which 
are pretty general and do not hit at specific issues 
such as the techniques to gauge risk and return. 
Similarly, you may listen to discussions about problems with Boeing deriving from too many 
a.!Ωǎ whose ideas originate from Jack Welch (known as Neutron Jack for the way he 
demanded people to be fired).4 I use the example of GE and Jack Welch to demonstrate how I 
hope to be commenting on specific thinking about financial issues are addressed rather than 
simple complaints. 

When I was studying business a long time ago, Jack WelchΩǎ ƛŘŜŀǎ ǿŜǊŜ ǿƻǊǎƘƛǇŜŘ, and 
GE was the most valuable company in the world. Lƴ ǘƘŜ Ǉŀǎǘ ŘŜŎŀŘŜǎ D9Ωǎ ǾŀƭǳŜ Ƙŀǎ ǇƭǳƳƳŜǘŜŘ 
dramatically, and ²ŜƭŎƘΩǎ ƛŘŜŀǎ ŀǊŜ less used as a model in MBA programs. In thinking about 
what went wrong, I remember a case study where we had a long discussion about strategy and 
ultimately the case boiled down to a manager at GE who increased price so that he could 
achieve the return on invested capital όάwhL/έύ target that was used to measure short-term 
performance. The emphasis on current year ROIC limited investments that had a long 
development lead time (perhaps with zero income for many years). You can contrast the GE 

 
4 The ideas of Welch have been suggested as the underlying problem for Boeing when making decisions about 
ƛƴǾŜǎǘƛƴƎ ƴŜǿ ǇƭŀƴŜǎ ǘƘŀǘ ƘŀǾŜ ŀ ǾŜǊȅ ƭƻƴƎ ŘŜǾŜƭƻǇƳŜƴǘ ǇŜǊƛƻŘΦ WŀŎƪ ²ŜƭŎƘΩǎ ƛŘŜŀǎ ǘƘŀǘ ŀǊƎǳŀōƭȅ ŎŀǳǎŜŘ ǘƘŜ 
demise of General Electric also led to the fall in the reputation of Boeing. 

Picture of Jack Welch president of GE who was 
worshiped in MBA courses and who used ROIC to 
evaluate employees (and fire people who obtained low 
ROICs). We demonstrate problems of the ROIC statistic 
and problems in not evaluating cash flow over the 
lifetime of projects. 



model with the investment made by NVDIA (discussed in the next chapter) where the company 
developed its chip and software along with buying multiple companies in 2006 in order to be a 
leader in AI that did not payoff for many years. The focus on ROIC also dissuaded investment 
strategies that had relatively low long-term returns but also had mitigated risks. Use of return 
on invested capital rather than equity returns also neglected key information coming from 
funding sources (i.e. lenders) that contain a lot of information about risk.  

Finance is Where Medicine was Before Louis Pasture and where 
Electricity was before Michael Faraday 

I am convinced that professors of finance in prominent universities, investment bankers, 
consultants and others blindly follow approaches to measuring return and risk that are 
mysterious and can best be best described as magic potion. This magic 
potion includes using the CAPM to measure cost of capital, compounding 
risk premia, applying simplistic terminal value formulas, developing 
financial statement analysis that does not produce  useful return 
information, implementing meaningless country risk premiums, making 
vague statements about growth stocks and value stocks, using P/E and 
EV/EBITDA valuation multiples that compare seemingly similar companies 
with but have different trends in returns, valuing start-up ventures and/or 
development expenditures with some kind of target return rather than 
probability and making a host of other calculations that have not been demonstrated to 
improve investment analysis. These ideas in finance are not the only subject that is founded on 
mysterious forces and magicians.  

I have come to believe that the subject of finance is something like the understanding of 
electricity early in the 19th century before the discoveries of 
Michael Faraday or maybe finance is like the understanding of 
medicine before Louis Pasture. Faraday invented electromagnetic 
devices, the electric dynamo and wrote principles underlying 
electromagnetic induction, diamagnetism, and electrolysis. He 
used the principles to construct the electric dynamo (the ancestor 
of modern power generators) and the electric motor. It was 
largely due to his efforts that electricity became practical for use 
in technology rather than some kind mysterious force that was 
interesting but could not be used. In the case of medicine, before 
the work of Louis Pasture, many foundations of medicine were 
not understood well, and a lot of treatment was analogous to 
magic potion. Pasture, who was not a physician, dramatically 
changed the world by removing many aspects of medicine that 
were previously treated with what today could be considered 
magic potions. the mystery through his work to understand the 

Michael Faraday who took the 
mystery out of electricity to make a 
useful electric motor. 



causes and preventions of diseases, sterilisation, germ theory and vaccines provided much 
more solid foundations for much of medicine. 

In the remainder of this book I demonstrate with 
careful financial modelling and data analysis that much of 
finance theory is tantamount to different kind of magic 
potion. I suggest that finance concepts taught in business 
schools without rigorous analytical thinking about cost of 
capital, appropriate return measurement, careful cash flow 
forecasts, evaluation of affordable prices have led to social 
problems, aggravated difficulties faced by companies 
attempting to construct new investments in developing 
countries and affected the overall quality of life (for 
example, with focus on traffic and strip malls rather than railways). The financial principles 
taught in MBA programs and supported by academics arguably aggravate  environmental 
problems because of inflated cost of capital assigned to capital intensive renewable energy and 
other investments necessary for any chance of either combating or adapting to climate change. 
I do not assert my ideas in this book can fix any problem and I do not claim that my suggestions 
can change anything. I certainly do not suggest my ideas are revolutionary. My goal is to point 
out fundamental problems in finance and give you some alternative ideas to think about. 

Initial Source of Finance Problems ς How Finance is Taught in Business 
School  

I am now brave enough to assert my beliefs that the very foundations of finance are 
often flawed όL ŘƻƴΩǘ ǿƻǊƪ ŦƻǊ ŀ ōƛƎ ōŀƴƪ ŀƴȅƳƻǊŜ ŀƴŘ L ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ ōŜƛƴƎ ŎŀǊŜŦǳƭ 
about what I say). One of the starting points that gives rise to problems with finance is ideas 
that have been taught to private equity professionals, investment bankers, commercial 
bankers, consultants, financial analysts and others as a part of financial education, in particular 
MBA programs. I am certainly one of those people who have been taught the financial ideas ς I 
came out with knowledge of some fancy ideas; but no philosophy; no discussion of the social 
implications of investment decisions; no use of nuanced financial models to question the IRR 
statistic, valuation multiples, return as a performance measure or formulas to quantify terminal 
value. As you go into the real world after your financial studies, you may not use the CAPM as 
much as it was discussed in business school and you will not apply fancy statistical analysis that 
proves markets are efficient. But you may well apply other ideas from the MBA program that 
are supposedly sacrosanct and were never really questioned: you will evaluate LwwΩǎ in ranking 
investments; you will create DCF models using WACC; you may well use EV/EBITDA multiples in 
valuation; you will sometimes adjust the cost of capital with un-geared and re-geared beta; you 
will gauge the performance of a company or a division of a company with ROIC or ROE.  

I am virtually sure that understanding some very basic ideas that finance is about the 
cost and benefit analysis of alternative investment decisions (through making a forecast and 



assessing risk of that forecast relative to the investment) are not the starting point of finance 
education. I have a tough time imagining people graduating from business school 
acknowledging social and political issues associated with high cost of capital estimates. Nor do I 
think that finance alumnae would admit that what they are doing in valuation is estimating how 
long monopoly profits can last from earning higher returns than cost of capital and how long 
can those monopoly profits last from management skills. You will probably not think of any 
corporation as a portfolio of projects that will eventually cease to exist that have different risk 
profiles over time. Some of your MBA courses may address accounting and interpretation of 
financial statements, but they will not deal with the fact that return on investment which is the 
basis for valuation and performance measurement is distorted. I cannot imagine serious 
questioning the implications and analysis of mean reversion of beta, estimation of country risk 
premiums, questions of whether the equity market risk premium can be greater than the 
growth rate in the economy, derivation of risk from debt sizing, biases in the IRR and other 
related issues. These subjects will be addressed in later chapters by doing the hard work of 
gathering data and constructing structured financial models to prove the distortion created by 
popular financial techniques. 

When reading the previous paragraph, you may think I have some kind of political 
agenda in this book. It is true that some issues such as the fact that if companies earn returns 
higher than cost of capital there will be greater dispersion in income, do have political 
implications. But my real goal is more modest. I want you to think differently about issues such 
as what the IRR really measures; how accounting for depreciation distorts return on investment 
(negating financial statement analysis); use of project finance as a way to value investments 
rather than as a different kind of debt; interpretation of multiples and understanding the key 
difference between interpretation of P/E and the price to book ratio; alternative ways to 
estimate cost of capital; evaluation of country risk premiums using the implied probability of 
default; considering terminal value formulas from philosophical ideas about how long the 
ability to earn monopoly profits can last; distortion in beta calculations by computing the 
statistics yourself; bias in un-leveraging and re-leveraging betas when lenders are implicitly 
measuring risk; and understanding the importance of mean reversion in risk assessment. Of 
course, there are brilliant people in finance and the way that finance is taught is not all the 
same with these problems. My objective in this and the many remaining chapters of this text is 
to give you an alternative way to think about finance and demonstrate that you should 
question both academic and practical financial analysis. 

Business School Case Studies that Worship Aggressive Expectations of 
Return on Capital 

In teaching courses to professionals around the world over the past three and a half 
decades, I have gone to a website and paid for case studies used in MBA programs. Studying 
real cases can certainly be an effective way to think about issues in making effective 
investments. Sometimes you can find teaching notes on the web that explain what students are 
supposed to learn from the courses. In complaining about how finance is taught and applied, 



reviewing a few selected case studies published by HBS and other MBA programs illustrates 
specific problems with finance education. The case studies often seem to be written by 
graduates who are proud of the companies where they have landed a job. I imagine students 
discussing the cases in large auditoriums and attempting to make seemingly insightful and 
complimentary comments about financial strategy of the company in question, after all their 
objective is to find a job at one of these companies. But many of the cases that were touted to 
be effective ran into failure that I once even considered writing this entire book around them (I 
chose not to). It has been interesting to discuss some of the cases with people who were 
actually involved in the cases to get a very different perspective from the glowing perspective 
suggested in the cases. In discussing these cases I note the very high desired return. I do not 
mean to suggest that the idea of earning a return above the cost of capital is bad. But I do 
question the notion that a very high return can be earned on over a long period of time without 
doing something very special. A few examples of cases that I have purchased and reviewed 
include: 

¶ ! ŎŀǎŜ ǎǘǳŘȅ ŎŀƭƭŜŘ άAES in Africaέ about a barge with an electricity plant in Lagos 
Nigeria. The case was introduced by discussing social responsibility ŀƴŘ ǘƘŀǘ άthe 
company has acted on its belief that AES has a responsibility to be involved in projects 
that provide social benefits, such as lower cots to customers, a high degree of safety and 
reliability  increased employment and a cleaner environmentΦέ When travelling to Lagos 
I was given the contract for the AES investment, gives a very different story. The high 
price in the contract implied a payback period of 2-3.5 years (depending on the 
assumption about the true cost of the plant) for a plant that had a lifetime of about 20 
years.5 Other provisions of the contract dramatically favoured AES and people familiar 
with the case the contract as an 
example of what not to do. 

¶ An HBS ŎŀǎŜ ǎǘǳŘȅ ƴŀƳŜŘ άPetrozuataέ 
that was followed up by and article 
άtŜǘǊƻȊǳŀǘŀΣ A Case Study of the 
Effective Use of Project FinanceΦέ The 
teaching note for the case suggested 
that students evaluate the lender 
project finance terms and discover how 
wonderful the financial structure was. 
But in the case write-up and the 
teaching note, there was no discussion 
of whether the investment resulted in a reasonable balancing of interests between the 
country and private investor, ConocoPhillips. After using the case I met people from 
Venezuela who were familiar with the actual project. They described the financing and 
contract structure as analogous to Christopher Columbus trading with indigenous 
people who gave up their gold for virtually nothing. Using numbers from the case 
ǇǊƻǾƛŘŜŘΣ ǘƘƛǎ ά/ŀǎŜ {ǘǳŘȅ ƻŦ Effective Use of Project CƛƴŀƴŎŜέ ǇǊƻŘǳŎŜŘ ŀ return for 

 
5 AES In Nigeria, Lawal Dosunmu, John McMillan, 2002 | Case No. IB29 



ConocoPhillips of 25%  over thirty years with conservative oil price assumptions that did 
not exceed 19 USD per barrel in nominal terms.6 Worse, the case applied a 7% equity 
market risk premium and other arbitrary factors in developing an equity cost of capital 
of 20%. In the end, the case was not an effective use of project finance as the 
government nationalised the project. The nuanced question of whether you can earn 
high returns from taking resources out of the country was not addressed. 

¶ A case on First Solar Corporation, written by a professor at Stanford Business School 
that was so complementary of management of the company that it included CVs of the 
principals. The case made an argument for using thin solar film panels rather than the 
silicon panels that turned out to be completely wrong as silicon panels made in China 
have dominated the market. To limit the dramatic CƛǊǎǘ {ƻƭŀǊΩǎ ǎǘƻŎƪ the company began 
to put together solar panels as a construction contractor, and it moved production to 
Malaysia. The company did stay in business in part through high U.S. tariffs on solar 
panels which can maybe called a success. Rather than touting management, the best 
lesson in the case is illustration of financial markets giving credit to a company is earning 
a high return without any sustainable competitive advantage and pushing the stock 
price to levels that made no sense.7 

¶ A case named Norfolk Southern and Canadian Pacific about a merger where part of the 
assignment was to make a discounted cash flow valuation and part was to evaluate 
synergies from cost savings. The case touted the management of the acquiring company 
as being able to increase efficiency in an aggressive manner driven by a hedge-fund 
billionaire and activist investor named ²ƛƭƭƛŀƳ ά.ƛƭƭέ !ŎƪƳŀƴ. The case does not 
question whether the merger motivation was to increase prices. In valuing the target, 
Norfolk and Southern, the case did not consider details of how capital expenditures in 
the long-term vary with expected growth; how stable working capital can be assessed; 
what are reasonable projections of the rate of return. The merger failed.8 

¶ A case study named Burton Sensors about a hypothetical company with supposed 
financial difficulties. The case included comparative company data that include statistics 
such as operating margin and profit margin but nothing about the return on investment 
or return on equity that ultimately drive value. The case also stated that άThe equity-risk 
premium was 5.8%έ as if the key statistic is a published number that can be verified.  
The case also included a badly written financial model that did not recognize the 
increase in equity capital from not paying dividends and did not address the IRR on a 
new investment.9 

Although the above case studies highlight issues in finance theory and practice, my 
favourite example is the first of three cases on the Dabhol plant in India, which involved major 

 
6 άA Case Study ƻŦ ǘƘŜ 9ŦŦŜŎǘƛǾŜ ¦ǎŜ ƻŦ tǊƻƧŜŎǘ CƛƴŀƴŎŜέ, Benjamin Esty, Bank of America Journal of Applied 
Finance, Fall 1999. 
7 άFirst Solar, Inc. In 2010έ, Stanford Graduate School of Business, Morgan Jerome Hallmon, Robert Siegel and 
Professor Robert A. Burgelman. 
8 άNorfolk and SouthernέΣ Harvard Business School, William E. Fruhan and Wei Wang, case 9-216-057 
September 15 , 2017. 
9 άBurton Sensors, Inc.έΣ IŀǊǾŀǊŘ .ǳǎƛƴŜǎǎ {ŎƘƻƻƭΣ ²ƛƭƭƛŀƳ 9Φ CǊǳƘŀƴ ŀƴŘ ²Ŝƛ ²ŀƴƎΣ /ŀǎŜ 9-918-539 June 27, 2018. 



energy and construction firms. The companies that invested in the project were Bechtel, 
General Electric and Enron, which at the time were three of the most prominent companies in 
the U.S. The second paragraph in the case, the quote from Rebecca Mark copied below tells you 
more about business education than a lot of the technical discussion in this book.10 Rebecca 
(you can look up where she received her MBA on LinkedIn) proudly asserts that Enron will 
άǎǇǊŜŀŘ ǘƘŜ ǇǊƛǾŀǘƛȊŀǘƛƻƴ ƎƻǎǇŜƭέΣ ƘŀǾŜ άƳƛǎǎƛƻƴŀǊȅ ȊŜŀƭέ ŀƴŘ ōǊƛƴƎ άƳŀǊƪŜǘ ƳŜƴǘŀƭƛǘȅέ ƛƴ 
ŎƻǳƴǘǊƛŜǎ ǘƘŀǘ άŘŜǎǇŜǊŀǘŜƭȅ ƴŜŜŘ ǘƘƛǎ ƪƛƴŘ ƻŦ ǘƘƛƴƪƛƴƎΦέ  

As they inched along the traffic jam of Bombay taxi cabs on Marine Drive, Rebecca Mark and Joe 
Sutton reflected upon the intense negotiation efforts of the past year and what had been 
accomplished. Their company, Enron Development Corporation, EDC, the development arm of 
the Enron Corporation, had been attempting entry into the potentially huge Indian market. EDC 
was headed by Rebecca Mark, its youthful, energetic president and CEO. She summed up her 
philosophy and mission: 

We are a very eclectic bunch with some ex-military people and some ex-entrepreneurs. We are 
brought together with a certain amount of missionary zeal which I think you have to have in this 
business. It demands so much of you all the time that you really have to believe in what you are 
doing. I think for us that missionary zeal has three parts ς first, that these projects are good for 
the country. They get the economy moving by bringing in power and they bring in investment. 
Second, these plants are environmentally safe and without equal when you consider other 
options of coal or nuclear power. Third, we are bringing a market mentality and spreading the 
privatization gospel in countries that desperately need this kind of thinking. We are in the 
ōǳǎƛƴŜǎǎ ƻŦ ŘƻƛƴƎ ŘŜŀƭǎΦ ¢Ƙƛǎ ŘŜŀƭ ƳŜƴǘŀƭƛǘȅ ƛǎ ŎŜƴǘǊŀƭ ǘƻ ǿƘŀǘ ǿŜ ŘƻΦ LǘΩǎ ƴŜǾŜǊ ŀ ǉǳŜǎǘƛƻƴ ƻŦ 
finding deals but of finding the kind of deals we like to do. We like to be pioneers. 

This quote is not just a laughing matter. It raises issues about the attitude of company 
executives and if students can read the quote without ŎƻƳƳŜƴǘƛƴƎ ƻƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ 
arrogance, something is wrong.  

The good news about the Dabhol case study is that you can easily compute two key statistics 
from information in the case. An exhibit to 
the case provides the price of power and the 
operation and maintenance expense that 
was used in the price contract negotiated 
with the State-owned company that was to 
buy the power. With the revenues defined by 
the price and the operation and maintenance 
expense along with the capital expenditure 
for the project provided in the case (in the 
first paragraph), you can compute the pre-
tax IRR on the project and the price of 
power. Assuming a three-year construction 

 
10 Enron Development Corporation: The Dabhol Power Project in Maharashtra, India (A). Harvard Business School 
9-596-099. Rev. July 6, 1998 
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period, this rate of return is about 17%. This rate of return does not include the amount margin 
earned by Enron, General Electric and Bechtel on the various contracts, which dramatically 
increase the return. I suspect that Harvard students discussing the case were not instructed to 
compute the rate of return and then assess whether it produced reasonable prices to 
consumers in India. They probably did not discuss the price of power contract relative to exiting 
power and what would happen to electricity that is stolen, and the financial condition of the 
company buying power if the price increased dramatically. I have met some former Enron 
employees who were familiar with the case over the years and their stories about how the 
contract was secured were a lot spicier than being a missionary for the privatization gospel. 
Despite a highly structured contract structure, the project ceased operations because of 
unaffordability. It was ultimately rescued when the former president of Bechtel, Dick Cheney, 
became Vice President of the U.S.  

Academics Admit that the Issue of Cost of Capital Has Not Been 
Resolved 

There are a lot of very smart finance professors, and a natural question is why the 
fundamental problems in finance are not routinely addressed in the literature. I do not read 
much finance literature written by academics which means that my comments here may 
neglect some good and relevant work on some of the subjects of this book. But when I do read 
some of the papers, I get the impression that professors try to prove ideas (that are generally 
not very relevant to anything) using elegant statistical analysis (when a couple of simple graphs 
of particular cases may be more useful). I agree with Nicholas Taleb who, in critiquing academic 
papers, wroteΥ άώǘϐƘŜ ŘƛǎŎǳǎǎƛƻƴǎ ŀǊŜ ƧŀǊƎƻƴ-laden and heavily mathematical to give the illusion 
ƻŦ ǎŎƛŜƴŎŜΦέ11 Without an extensive review of the literature, it is fair to say that there is not 
much in analysis addressing fundamental issues of forecasting of cash flow, considering 
alternative measurements of risk, quantifying terminal value, assessing calculations of rate of 
return. 

Reviewing a whole lot of academic research that do not address the fundamental 
problems with finance is outside the central idea of this book. But maybe a couple of examples 
can help to illustrate the problem. After Dean Pietro Veronesi from the University of Chicago 
decided against including a project finance or energy course in his curriculum, I reviewed a 
couple of papers for which he won awards. One paper studied whether άǊƛŎƘŜǊ ƘƻǳǎŜƘƻƭŘǎΩ 
wealth display a higher CAPM betaέ presumably suggesting that richer people are less risk 
averse (not that beta is computed differently).12 The paper contains page after page of formulas 
like those shown below to derive a not very surprising (or interesting) conclusion. This kind of 
writing is typical in finance research. What you cannot finding is writing is discussion of things 
like the philosophy of estimating terminal value; use of debt financing criteria to estimate the 
cost of capital; overcoming distortions in measuring rate of return; measuring value of a 

 
11 Fooled by Randomness, page 175. 
12 άIŜǘŜǊƻƎŜƴŜƻǳǎ IƻǳǎŜƘƻƭŘǎ ǳƴŘŜǊ ¦ƴŎŜǊǘŀƛƴǘȅέΣ tƛŜǘǊƻ ±ŜǊƻƴŜǎƛΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ /ƘƛŎŀƎƻΣ b.9wΣ ŀƴŘ /9twΣ 
October 2019 



corporation as a portfolio of investments at different stages of their life from venture capital 
type investments to stable bond-like cash flow; evaluating how mean reversion and volatility 
affect cost of capital for a project. These and other subjects would require creating little 
financial models and making simulations do demonstrate why the ideas are flawed ς you can 
create the theoretical correct value assuming the forecast and the risk analysis is correct. Then 
you can evaluate multiples, terminal value formulas, accounting statements and other real 
world parameters that are painful to compute for academics. 

In preparing for giving testimony on the cost of capital, I watched some interviews given 
by Eugene Fama. I came across a 
video that better describes problems 
with finance theory and academics 
better than a review of many papers. 
In this video, a famous finance 
professor name Richard Roll 
interviewed the noble prize winner 
Eugene Fama as one in a series of 
ǾƛŘŜƻǎ ƴŀƳŜŘ ά¢ƘŜ aŀǎǘŜǊǎ ƻŦ 
CƛƴŀƴŎŜΦέ L ƛƴƛǘƛŀƭƭȅ ǿŀǘŎƘŜŘ ǘƘƛǎ 
video to gather information for my 
testimony in a case involving 
estimates of the cost of capital when 
testifying on the Capital Asset Pricing 
Model. I watched the video a few 
times. The first time I watched the 
video I thought the Fama seemed 
relatively pleasant, and the 
recounting of his work seemed 
impressive. After watching it again 
more carefully I was less impressed. 
The most shocking question and the 
most telling question from Richard 
Roll was: ά5ƻ ȅƻǳ ŀƎǊŜŜ ǘƘŀǘ ǘƘŜ Ŏƻǎǘ 
ƻŦ ŎŀǇƛǘŀƭ Ƙŀǎ ƴƻǘ ōŜŜƴ ŘŜǘŜǊƳƛƴŜŘέΦ Fama does not provide a response.13 Every investment 
decision and valuation analysis depends on risk which is typically measured with cost of capital. 
Without being able to measure the cost of capital there is very little in finance. 

More Problems in Financial Analysis from McKinsey and Other 
Consultants 

 
13 You can watch his video at https://www.youtube.com/watch?v=tRSaz5TIyno. 



Besides the teaching of business education and articles written by academics, another 
source of the problems with the current state of finance comes from consultants and the idea 
of that value can be quantified with a formula. Unlike the academic papers, the consultants 
seem to provide practical guides for use in financial analysis. In later chapters, I will often refer 
to a book written by McKinsey consultants named ά±ŀƭǳŀǘƛƻƴ aŜŀǎǳǊƛƴƎ ŀƴŘ aŀƴŀƎƛƴƎ ǘƘŜ 
Value Companies.έ I heard people call this book the bible of finance and the book explains ideas 
used by Jack Welch introduced earlier. Problems with the McKinsey formulas and more 
importantly, the more general ideas on how to measure the costs and benefits of an 
investment are discussed in the many subsequent chapters. At its core, the McKinsey book 
touts the benefits of monopoly profits and suggests an economy works well when companies 
can earn high rates of return (by charging high prices). Authors of this book use the return on 
invested capital (ROIC) as a primary metric to evaluate an investment, but they do not question 
all of the nuances and biases in the ROIC formula.  

The fact that the objective of a firm should try to earn returns above the cost of capital 
and then grow is summarized by a formula that I label the value driver formula. This formula is 
easy to prove (but is not proven in the McKinsey book) is: 

Value = (1-growth/ROIC)/(WACC-growth) 

This formula is touted to have the three value drivers of value and can be used to guide 
corporate strategy, management performance evaluation, terminal valuation, value multiples 
and other issues. Understanding why this formula does not work in different situations 
(through working through financial models with different assumptions) we can see a lot of what 
is wrong with financial analysis.  

The danger of applying ideas that value can be boiled down to mathematical formulas 
like those suggested by McKinsey rather than considering a corporation as a portfolio of current 
and prospective project investments leads to many problems in financial analysis (this is why I 
argue that project finance should be the foundation of valuation). An example what McKinsey 
tries to do is when addressing the question of terminal value. Authors of the McKinsey book 
suggest that the formula shown below this paragraph should be used. Terminal value (labelled 
as continuing value) is supposed to be computed using the equation with all sorts of different 
returns and growth rates along with presuming that monopoly profits from current activities 
can be extended forever (the initial term, Economic Profit/WACC). My suggestion is that the 
problem of 
what will be 
the value of a 
company when 
all products are 
obsolete; all 
existing 
investments 
are finished 



producing income; all management is retired is something that cannot be boiled down to an 
equation.14 Instead of trying to put valuation into a formula, I want you to step back and 
understand why things like terminal value cannot be resolved without thinking hard about what 
ǿƻǳƭŘ ƳŀƪŜ ŀ ŎƻƳǇŀƴȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŜŀǊƴ ŜŎƻƴƻƳƛŎ ǇǊƻŦƛǘǎ ƻǾŜǊ ŀ ǾŜǊȅ ƭƻƴƎ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜΦ 

  

Result: Resorting to Confusing Language to Confuse Things (Liquidity 
Springing Reserve Accounts) 

Many years ago, when I worked for a bank, we would require a project company (called 
a special purpose vehicle or SPV) to put some money into something called a debt service 
reserve account so that in case something unpredictable happens such as a sudden breakdown 
of equipment, the SPV can make cash payments without having get a loan or raise equity 
capital. Nowadays companies can use something like a credit card, called a letter of credit, to 
have assurances that unpredictable payments can be made. I recently met someone in a 
workshop who asked me about something called a liquidity springing reserve. It seemed to be 
something very sophisticated and at one time I would be intimidated by things like this. When 
finding details of the liquidated springing reserve, it turns out is the same as a debt service 
reserve account that is created with a letter of credit. This fancy term ς liquidity springing 
reserve -- demonstrates what much of finance seems to be about these days, which is trying to 
impress people with complicated terms. When explaining finance to engineers and others who 
what to understand how finance works, I tell them that the trick to being a finance expert is to: 
(1) talk really fast; (2) use big words and, (3) if you sense that people are still understanding 
you, make up new words. 

After thinking about the lack of rigour in finance including statistics (IRR, P/E etc.) that 
mean little and are badly interpreted; financial education with case studies that prompt you to 
believe you can earn high returns with fancy financial structures; academic articles that ŘƻƴΩǘ 
answer real questions and are not understandable; and consultant formulas that cannot be 
used, the idea of attempting to confuse is natural. I have no doubt that you will find many 
examples of creating confusion when you are beginning to work in finance. My friend Conrad (a 
lawyer) gave me the following explanation description of finance expertise: 

A medical doctor, an engineer, and a finance professor are at a cocktail party.   

V The medical doctor pompously asserts that the medical profession is the oldest profession.  
He cites a passage from the Bible, in Genesis where God creates man and woman.  
ά{ǳǊŜƭȅΣέ ƘŜ ǎŀȅǎΣ άǘƘƛǎ ǿŀǎ ǘƘŜ ŦƛǊǎǘ ƳŜŘƛŎŀƭ ŀŎǘΦέ   

V ¢ƘŜ ŜƴƎƛƴŜŜǊ ƧǳƳǇǎ ƛƴ ŀƴŘ ǎŀȅǎΣ άL ǊŜƳŜƳōŜǊ ŀ ǇŀǎǎŀƎŜ ǇǊƛƻǊ ǘƻ ǘƘŀǘΣ ǿƘƛŎƘ ǎŀȅǎΣ ƻǳǘ ƻŦ ǘƘŜ 
chaos and confusion, God created the earth.  Surely, this was the first act of engineering 
ŀƴŘ ǇǊŜŘŀǘŜǎ ǘƘŜ ŦƛǊǎǘ ƳŜŘƛŎŀƭ ŀŎǘΦέ   

 
14 McKinsey Book Version 6, page 278. 



V ά!ƘŀΗέ ǎŀȅǎ ǘƘŜ ŦƛƴŀƴŎŜ ǇǊƻŦŜǎǎƻǊΣ άǿƘƻ ŎǊŜŀǘŜŘ ǘƘŜ ŎƻƴŦǳǎƛƻƴΚΗέ 

 



Chapter 3 - Philosophical Issues: Cost of 
Delaying Gratification, Assessing and 

Compounding Risk 
 

Why is the Study of Finance and Valuation Important in the World and 
What is the Definition of an Investment 

After introducing general problems with finance, this chapter moves to underlying 
issues involving measuring return on investment and the associated risks. The idea is to prompt 
you to think about questions of how to evaluate investment decisions, the time value of money 
and required returns for taking risk.  Using fundamental definitions of finance, investments and 
return along with a very simple economy you can think about what ultimately drives risk-free 
interest rates, methods for making forecasts and measurement of the risk premium for an 
investment. By structuring a crazy example of an island without money, stock markets, reserve 
banks, balance of payments or statistical analysis my hope is that you will ponder questions like 
whether a real risk free rate much above zero makes sense; whether compensation for taking 
risk should increase a lot over time and the magnitude of a risk premium that should be added 
because benefits from an investment are uncertain. In the next chapter we move to evaluating 
these questions with data from the stock market and economic statistics.  

If you have taken a course in corporate finance, investments, banking, financial 
management, options or something else, it is likely that you will not begin with the question of 
what is at the heart of any question in finance or what defines the subject of finance. If you ask 
a high paid investment banker what the 
definition of finance is, you will probably 
hear some fast-talking technical jargon 
like that discussed at the end of the last 
chapter. When I ask the question to 
young students, and I get vague answers 
that finance is about making a lot of 
money. I watched a video by a Yale 
professor named John Geanakoplos15 
give his first lecture in finance to 
undergraduate students. He spent the 
session essentially bragging about how 
his hedge funds earned a lot of money and did not discuss any foundational issues of 

 
15 Part of American Finance Association. Video is at https://youtu.be/vTs2IQ8OefQ 



forecasting and cash flow. Before delving into details of the many different subjects in this 
book, taking a step backwards and thinking about what is really at the heart of finance will be 
helpful in thinking more deeply about why finance techniques make sense.  

To answer the question about what finance is, I began by wondering how other people 
define it and how the subject of finance compares to other subjects. I did a little search on the 
internet to see what others suggest being the definition of finance. I also compared the 
definition of finance to the definition of some other more traditional subjects. Definitions of 
physics, chemistry, and economics you find pretty clear definitions (even for economics): 

Physics: άthe branch of science concerned with the nature and properties of matter and energy. 
The subject matter of physics includes mechanics, heat, light and other radiation, sound, 
electricity, magnetism, and the structure of atoms.έ 

Chemistry: άthe branch of science that studies the composition, structure, properties, and 
behaviour of matter. It explores how substances (elements and compounds) are formed, 
interact, and undergo transformations during chemical reactions, including the energy changes 
involved.έ 

Economics: άEconomics is the social science that studies how individuals, businesses, 
governments, and societies allocate scarce resources. It focuses on the production, distribution, 
and consumption of goods and services, analysing how choices are made under conditions of 
scarcity. The field is divided into microeconomics (individual/firm behaviour) and 
macroeconomics (economy-wide trends).έ 

Moving to the definition of finance, the first definition of finance that comes up from a 
google search suggests that finance is both and art and a science: 

Finance: άFinance is the art and science of managing money, encompassing the processes of 
raising, investing, borrowing, budgeting, and forecasting funds for individuals, businesses, and 
governments. It involves allocating financial resources to achieve specific goals while managing 
risk and studying financial assets, liabilities, and, importantly, the time value of money.έ16 

The suggestion that finance is either an art or science should make you either laugh, cry 
or vomit. But if you think about all of the activities mentioned in the art and science definition 
of finance above ς raising money, investing, borrowing, budgeting -- they involve making some 
kind of cost and benefit analysis. The cost and benefit analysis in turn requires some kind of 
forecasting while also accounting for risk that the forecasts can be wrong and the time value of 
money. When cost of capital is computed from CAPM; when a project financed investment is 
assessed with IRR and ǘƘŜ ŘŜōǘ ǎŜǊǾƛŎŜ ŎƻǾŜǊŀƎŜ Ǌŀǘƛƻ όάDSCRέύΤ when a stock price is assessed 
with a P/E ratio; when the value of debt is assessed with a credit spread and just about any 

 
16 This is an AI summary of finance that comes from the Corporate Finance Institute. 
https://corporatefinanceinstitute.com/resources/wealth-management/what-is-finance-definition 



other issue related to money, finance boils down to assessing the value of an investment 
relative to its cost. The problem with any of the cost and benefit analysis is that the benefit is 
uncertain and must be evaluated with some kind of risk assessment. For purposes of thinking 
about the subjects in this book, finance involves evaluating risk, making forecasts and assessing 
the results of investment decision forecasting. The subjects in finance boil down to assessing 
the cost and benefits of making an investment and assessing the performance of the 
investment, where an investment involves some kind of initial cost with uncertain future 
benefits. If the benefits exceed the cost, value is created. If the benefits are less than the costs, 
value is destroyed. 

An alternative definition of finance that I use can be boiled down to measurement of 
the rate of return as a metric to measure the cost and benefit of making an investment. Rate of 
return can be measured in different ways depending on whether you are making an 
investment, assessing the performance of an existing investment, considering effects of an 
investment on society or comparing different investments. At this point do not worry about the 
return is measured with ǊŜǘǳǊƴ ƻƴ ƛƴǾŜǎǘŜŘ ŎŀǇƛǘŀƭ όάwhL/έύΣ ǊŜǘǳǊƴ ƻƴ Ŝǉǳƛǘȅ όάwh9έύΣ ƛƴǘŜǊƴŀƭ 
ǊŀǘŜ ƻŦ ǊŜǘǳǊƴ όάLwwέύΣ ǇǊƛŎŜ ǘƻ ōƻƻƪ Ǌŀǘƛƻ όάtκ.έύ or an NPV cost and benefit ratio. Each of the 
return measures include some kind of periodic or accumulated income or cash inflow relative to 
the outflow for an investment. In the case of IRR, the measure of the rate of return includes an 
estimate of future cash flow over a future period compared to cash flow made for investing in 
the project. For valuing an investment and assessing the performance of an investment, the 
return is gauged against some kind of benchmark return. 

 



What is an Investment, Christopher Columbus, NVIDIA and Going to 
the Dentist 

I doubt that many finance classes start with the question of assessing Christopher 
/ƻƭǳƳōǳǎΩ ŜŦŦƻǊǘ ǘƻ ǎŜŎǳǊŜ ŦƛƴŀƴŎƛƴƎ the investment in his first attempted trip to Asia as one of 
the most important investment decisions in history. But thinking about the risks associated with 
/ƻƭǳƳōǳǎΩ investment risks - the forecast of the distance to Asia being wrong, shipwrecks, 
mutiny of staff, never finding anything, not being able to return if he did find something. These 
risks were accepted by a financing structure that has analogies to modern project finance. 
Columbus had incentives to seek gold and spices to pay back the private investors (his 
percentage of profit was 10% 
analogous to bonuses paid to 
managers in private equity.) 
Financing of the investment 
was a public/private 
partnership with private 
entities (from a consortium of 
Genoese and Florentine 
bankers in Seville) and public 
parties (Queen Isabela and King Ferdinand of Spain).17  As in modern transactions there were 
incentives provided to sailors ς the Spanish Crown promised a lifetime pension to the first 
person to spot land (which Columbus unfairly attributed to himself). 

The financing structure was developed after a road show that failed with other 
investors. Columbus had earlier approached King John II of Portugal, but the investment 
proposal was rejected in part because a committee (you can call this an investment committee) 
ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ /ƻƭǳƳōǳǎΩǎ ŎŀƭŎǳƭŀǘƛƻƴǎ of the diameter of the earth were incorrect leading to a 
forecast of the voyage length that was absurdly optimistic. The estimated distance from 
Portugal to Asia was the primary forecast model associated with the investment ƛƴ /ƻƭǳƳōǳǎΩ 
voyage. Using the well-known idea at the time that the earth was round, Columbus projected a 
distance of about 5,000 km to get from Palos in southwest Spain to India via the Atlantic Ocean. 
His forecast was way off as the true distance to India from Palos is actually about 20,000 km 
which would have rendered the voyage impossible without a land mass between. From the 
perspective of Columbus and his private investors, the risks of the forecast being wrong and the 
cost of the investment probably far outweighed potential benefits. 

Ultimately, the return on investment to Columbus and the private investors was tiny 
compared to the external costs and benefits of the voyage. For Queen Isabela and King 
Ferdinand, the risk and return profile was different than for Columbus and the private 
investors. From the perspective of the king and the queen, the possibility of finding a new route 
to Asia, that would allow trading to secure spices and other goods, outweighed the probability 

 
17 !ƴŘǊŜǿ aŀŎƘ /ƻƴǘǊƛōǳǘƻǊΣ ά/ƘǊƛǎǘƻǇƘŜǊ /ƻƭǳƳōǳǎΥ CƛǾŜ ǘƘƛƴƎǎ ȅƻǳ ǘƘƻǳƎƘǘ ȅƻǳ ƪƴŜǿ ŀōƻǳǘ ǘƘŜ ŜȄǇƭƻǊŜǊΦέ hŎǘΦ 
10, 2011, 2:10 p.m. ET. Christian Science Monitor. 



of finding nothing even if there was a big probability of failure. This makes you think about the 
effects on society of an investment and how investment policy with societal impacts can be 
much more than the effects on the investors themselves. The total investment in the voyage is 
estimated to by roughly $1 million to $3 million in current USD which is miniscule compared to 
the real impacts of the voyage.18  

In project finance (the subject of Part IV), analysts try to measure the effects on the 
overall society of an investment as well as the rate of return to private investors. The return to 
private investors is ƳŜŀǎǳǊŜŘ ǿƛǘƘ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŀǘŜ ƻŦ ǊŜǘǳǊƴ όάLwwέύ ǿƘƛŎƘ vaguely measures 
the growth rate in cash flow (this is discussed in detail in later chapters). An alternative IRR 
measured from cash flow to investors can be computed that incorporates the societal costs and 
benefits as well as the private cash flow. This is cost and benefit statistic is called the economic 
IRR. ̧ ƻǳ ŎƻǳƭŘ ǘƘƛƴƪ ŀōƻǳǘ ŎƻƳǇǳǘƛƴƎ ǘƘŜ ŜŎƻƴƻƳƛŎ Lww ƻŦ /ƻƭǳƳōǳǎΩ ǾƻȅŀƎŜ, but I think it 
would be almost impossible to get your head around the societal costs and benefits and even 
make a vague estimate. Benefits could include starting the "Age of Discovery," providing 
massive wealth and new commodities for Europe; introducing crops like the potato and maize 
to the old world; allowing Spain to become a global superpower. On the other hand, the 
societal costs were devastating ς  genocide of indigenous peoples killing many millions; 
initiation of the transatlantic slave trade; the brutality and extreme violence of the 
conquistadors; the ecological impact of invasive species and livestock that permanently altered 
the American ecosystem.  

Maybe we should think about an investment that is a bit more modern than the Santa 
María, the Pinta, and the Niña (the Santa María did not make it back). Before moving to 
discussion of fundamental forecast methods and 
evaluation of the costs and benefits of investment 
decisions, I consider another investment -- the 
series of development investments made by 
NVIDIA in powerful computer chips and software 
that eventual allowed the development of artificial 
intelligence.19 The reason I choose the NVIDA story 
as a second investment case, is the way the 
company continued pushing ahead with an idea to massively increase computation speed that 
took a more than a decade to produce large benefits.  

NVIDIA was formed from the three people shown in the adjacent picture in 1993 (before 
iPhones (2007); WIFI was used extensively (2000); the cloud (2006); and YouTube(2005)). 
Jensen Huang who was born in Taiwan left his job at Sun Microsystems with his two partners to 
develop a company that would make computer chips. The company began to focus on chips 
that increased the speed of calculations for early computer gaming.  While NVIDIA famously  

 
18 .ŀȅŀǊŘ WƻƘƴǎƻƴΣ άWho Could Possibly Be in Favor of Columbus Day?έΣ ICT is IndiJ Public Media, October 12, 2015 
19 Nvidia's Explosive Rise from Zero to Trillions (Documentary), 
https://www.youtube.com/watch?v=1QC9X_QW52k&t=1192s 



almost failed after manufacturing a flawed chip ς the company had 30 days of remaining cash -- 
it became successful in chips for the computer gaming sphere and became public in 1999. In 
2006 NVDIA began to develop something called Compute Unified Device Architecture 
όά/¦5!έύ.20 This combination of hardware and software improved the calculation speed of 
computer chips by 50 times and arguably eventually enabled the development of AI.21 If we 
measure when b±L5L!Ωǎ ƛƴǾŜǎǘƳŜƴǘ ƛƴ /¦5! began really paying off as when GPT began at the 
end of 2022, the investment took sixteen years to develop. 5ǳǊƛƴƎ ǘƘŜ ǘƛƳŜ b±L5L!Ωǎ 
investments to increase calculation processing speed began development in 2006, the company 
did not perform very well from a financial perspective. The accounting rate of return was not 
very good ς the ROICΩǎ were either negative or around 10% during the eight years from 2009 to 
2016  (see the accompanying charts that are part of a program that is free to use and that I 
developed for this book)22. It is difficult to imagine many large corporations worried about 
earnings guidance and presenting return statistics to investors accepting this kind of very long 
gestation for an investment. It is more likely that companies would want to focus on their core 
business and ask managers to focus products that could increase current EPS and ROIC per the 
ideas of Jack Welch.  

 

Once ǘƘŜ ǾŀƭǳŜ ƻŦ b±L5L!Ωǎ ŎƘƛǇǎ ǿŀǎ Ŧƛƴŀƭƭȅ ǊŜŎƻƎƴƛȊŜŘΣ ǘƘŜ returns and value took off 
as shown in a second excerpt below (again from the program that retrieves financial data.) The 
two excerpts  demonstrate that short-term ROE or ROIC do not predict the ultimate value of 
investments and it may be better to develop ideas with a long payout. The excerpt below shows 
that the ultimate compound annual return you would have earned if you invested at the date of 

 
20 !ŎŎƻǊŘƛƴƎ ǘƻ DƻƻƎƭŜ DŜƳƛƴƛΥ άNVIDIA's CUDA is a parallel computing platform and programming model allows 
the use Graphic Processing Units όάDt¦Ωǎέύ to be used for general-purpose computing. This software ecosystem 
enables  harnessing GPU power to build AI models. 
21 According to GeminiΣ άAI systems, particularly large language models like ChatGPT, require enormous computing 
power. NVIDIA GPUs are designed for parallel processing, making them uniquely suited to handle these complex 
computations far faster than traditional CPUs. 
22 You can find information on how to scrape data using Python and VBA to make these kind of charts for any 
public company at www.edbodmer.com. 



the IPO in 1999, re-invested any dividends you received back in NVIDA stock and then sold the 
stock in 2026 would have been 26%Σ ǿƘƛŎƘ ŘƻŜǎƴΩǘ ǎŜŜƳ ǎǇŜŎǘŀŎǳƭŀǊ. I hope the case makes 
you think about evaluating risks and returns back in 2006 when the development of the process 
to increase calculation speed began. 

 

 

 

Perhaps the most interesting ŀƴŀƭƻƎȅ ōŜǘǿŜŜƴ /ƻƭǳƳōǳǎΩ ǾƻȅŀƎŜ ŀƴŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ 
of CUDA by NVIDIA is the subject of external costs and benefits related to the investment. 
Personally, I have no idea whether AI is an overly hyped marketing phenomena or whether it 
will dramatically help the well-being of humans. Some assert that tech ƛƴŘǳǎǘǊȅ ƭŜŀŘŜǊǎ ŀǊŜƴΩǘ 
asking enough about the ultimate effects of AI. Suggestions have been made that (1) AI itself 
poses risk to the future of humanity if it gets out of control, and (2) the AI can be dangerous 
when manipulated by people with bad intent.23 It is very far outside the scope of this book to 
suggest some kind of AI regulation; but considering external effects of investment that are not 
directly measured by financial IRR can be an important issue in assessing the cost and benefits 
of an investment.  

You can think about the costs and benefits of many other investment decisions which 
ŀǊŜ ƴƻǘ ŀǎ ŘǊŀƳŀǘƛŎ ŀǎ /ƻƭǳƳōǳǎΩ ŦƛǊǎǘ ǾƻȅŀƎŜ ƻǊ bL±L5!Ωǎ ƛƴǾŜǎǘƳŜƴǘ ƛƴ /¦5!. These could 
include going to the dentist, taking a jog in the morning, buying a stock, gambling or taking time 
to read this book. Other investment decisions include the incursions by Hitler and Napoleon 
into Russia, the Manhattan project or the decision by U.S. cities to remove street cars at the 
behest of GM and Ford. Each of these decisions involves a cost (whether measured directly in 
monetary terms or in time or in territory) and each decision has an uncertain benefit in the 

 
23 άΨDƻŘŦŀǘƘŜǊ ƻŦ !LΩ ǎŀȅǎ ǘŜŎƘ ŎƻƳǇŀƴƛŜǎ ŀǊŜƴΩǘ ŎƻƴŎŜǊƴŜŘ ǿƛǘƘ ǘƘŜ !L ŜƴŘƎŀƳŜΦ ¢ƘŜȅΩǊŜ ŦƻŎǳǎŜŘ ƻƴ ǎƘƻǊǘ-term 
profits insteadέΣ Sasha Rogelberg, Fortune Magazine, March 21, 2026. 



future. For any of these decisions you can compute a private or societal rate of return that is 
measured by the benefits relative to the cost.  

The fundamental definition of any investment decision which is at the heart of finance 
involves deciding whether to spend something now when you do not know exactly what you 
will receive in the future. You can think of a company as making a continual series of small and 
large investment decisions ranging from purchasing inventory to building a factory. Each 
investment decision whether for advertising, investing in new employees or making a major 
acquisition is supported by some sort of implicit or explicit forecast of the future and affects the 
value of the company. Turning to investment decisions made in your personal life, I once 
thought that the stress, costs and difficulties of having a child was a horrible investment. That 
changed when I had grandchildren and I realized that sometimes you have to wait a long time 
for an investment to pay off. Later-on in this chapter and more in subsequent chapters I 
demonstrate how long-term investments are penalised using many of the conventional 
financial analysis techniques.  In the meantime, we can turn to more specific issues in 
measuring returns and different ways to think about incorporating risks of investments in the 
analysis.   

Robinson Crusoe and Finance ς Measuring Costs and Benefits of an 
Investment Decision in a Simple Economy 

To think about finance issues and in particular the acceptable returns to compensate for 
risks, I have made some ridiculous simplifications. In the paragraphs below I contemplate 

financial analysis of an investment 
decision in a very simple economy with 
no money, no financial markets and no 
corporations. The idea is to think about 
how you would evaluate risk and the 
time value when assessing future 
benefits of an investment; to think 
about whether risk premiums should be 
compounded over time; and to think 
about the level of risk premium given a 
probability distribution of outcomes. 

These fundamental questions underlie major questions in finance including measuring the cost 
of capital and evaluating risks of investment decisions. 



Pretend that you are stranded on an island like Robinson Crusoe. But unlike Robinson, 
assume that you are with your family on an island near Malaysia. Your family likes to spend 
time together and to relax while looking at the nice scenery on the island (i.e., you want leisure 
time). But every day you have to look for food and to find wood to make a fire. To get more 
leisure time in the future and spend more time relaxing with your family, you can make various 
different investments. These investments can be measured in forgone leisure time in the near 
future in order to get more leisure time in the 
future. Maybe you could construct a bath 
from a barrel you found on the beach or a 
make a little farm that can make strawberries 
and other fruits and vegetables.  

I have wasted too much time imagining  
the potential details of how investments could 
work and even thought about how you could 
make a contraption to hold warm water so 
ȅƻǳ ǿƻǳƭŘƴΩǘ ƘŀǾŜ ǘƻ ŎƻƭƭŜŎǘ ǎƻ ƳǳŎƘ ǿƻƻŘ 
(using solar power as an alternative of fossil 
fuel). Instead of thinking about specific investments, the I have created hypothetical 
investments where you spend current leisure time in the near term which can potentially save  
time later on. The benefits and costs of the investment are measured in the amount of time is 
saved and the entire economy of the island is measured in time (there is no inflation). The 
island is a bit like the country of Bhutan that I had the honour of visiting to teach a course, 
where the king measures happiness instead of classic GDP (I understand that there was an 
election to decide if people wanted a democracy that lost by 99%). On our island, there is no 
division into producers and consumers, the inventive is simply to make more leisure time for 
the family. I urge you to not start thinking about whether the economic structure of the island 
is socialistic or capitalistic; the idea is to focus on measuring costs and benefits of an investment 
decision.  

The Time Value of Deferred Benefits and Risk-Free Rate 

The first issue related to an investment in our little example is what is the value of 
delaying gratification which is the starting point of measuring the cost of capital and the real 
risk-free rate. In modern economies, when we compare future money with current money, we 
have to adjust the future money by how much purchasing power we will lose because the 
future money buys less stuff. This is inflation, and to compare the future money with current 
money we need to take inflation out of the calculation. For our island economy, inflation 
adjustments are not necessary as everything is measured in working time and leisure time. 
Assume that you make an investment of 175 hours in the next few weeks (5 hours per day 
times 7 days per week times 5 weeks), and you expect to save the same amount of time in the 
future . Further, assume that there is no risk at all associated with making this investment, 
meaning you are completely sure about the future savings, and you are sure the investment will 
take exactly 175 hours. The question of whether you need more expected future leisure time 



savings than the time it takes to make the investment is the same is the question of whether 
the real risk-free rate is more than, less than or equal to zero.  

I have wasted time considering this investment with a simple model shown in the 
adjacent table.24 If the investment pays off in one year and the risk-free rate is zero, then the 
future savings are the same as the amount of your investment. The risk-free rate of zero implies 
that there is no cost to you of delaying gratification from having more leisure hours in the 
future and less today. L ŘƻƴΩǘ ƪƴƻǿ ƛŦ 
delaying gratification has a cost as 
most economists would assume, and 
it is not difficult for me to imagine 
that there is no difference between 
having the leisure hours today or in 
one year. I did see the effects of 
delayed gratification when having a 
discussion with my grandson and his mother. When telling my grandson that if he can wait until 
tomorrow to get ice cream, he can have two ice creams instead of one, he strongly protested 
suggesting a preference for current consumption (he may also have been gauging whether the 
promise of ice cream tomorrow really was risk free). I hope I am not insulting anybody by 
suggesting the having a big preference for current consumption is essentially a childish idea and 
it is reasonable for adults to have little preference. This implies a real risk-free preference of 
something close to zero. If you explain to your family that you will have about the same 
increased leisure time in the future than the lost leisure time in the near term once you make 
your investment, and your family agrees, you could argue that the risk-free rate with no 
inflation is close to zero.  

The closest way to evaluate the risk-free rate in markets without inflation is using 
Treasury Inflation-Protected Securities (άTIPSέ). For these U.S. government bonds, the principal 
adjusts based on the Consumer Price 
Index (άCPIέ). When inflation rises, 
the principal increases; if deflation 
occurs, the principal decreases. The 
yield on TIPSs is shown on the 
adjacent chart. TIPS yield is the 
"real" yield meaning for example, if a 
5-year TIPS has a 1.2% yield and 
inflation averages 3% over that 
period, the nominal return is roughly 4.2% annually. If the yield is zero, then investors are 
willing to accept a return equal to the inflation rate and, consistent with the proposition that 
future delayed consumption is equal to current consumption. (The yield shown in the graph 

 
24 This model is documented at https://edbodmer.com/step-by-step-process-to-complete-exams/ 



depends on actions of the federal reserve bank and interest rates on other bonds that do not 
adjust with the inflation rate). 

General Philosophical Ideas About a Risk Premium in the Simple 
Economy 

Perhaps the risk-free rate is very low, reflecting non-childish thinking about deferring 
gratification, but what if the investment has a probability of failure and is not risk free. To 
address this question, assume that our investment has a 50% chance of failure. Given this 
probability of failure, the amount of hours if you can successfully develop the investment 
should be at least double the amount of hours in the risk-free scenario if the investment is to 
make sense. With the 50% probability of success, you can compute the expected value of the 
saved leisure hours. Without a risk-free rate, the saved leisure hours in the success case must 
be double the 175 hours spent, or 350 hours. With a positive risk-free rate and preference for 
current hours, savings in a successful scenario should increase.  The increased hours to meet 
the risk-free hurdle with a 1% IRR and with the NPV being equal to zero when a 1% discount 
used is shown in the adjacent table. 

The difficult question about our investment is how to measure the effect of anxiety on 
our investment decision that has a 50% chance of failure, and which means that your family 
may require more saved hours than those implied by a 50-50 weighting for incurring this 

anxiety.25 Finance implies that a risk 
premium to the received benefits (more 
required future leisure time) should be 
added to compensate for the 
uncertainty. This means the benefits 
must be more than twice as much as the 
expenditure for your family to be willing 
to accept being nervous about spending 
the time to construct your investment. I 
suggest that the idea of trying to put a 
number on risk is mysterious and cannot 
be boiled down to a formula. But when 
studying questions like this in finance, 
you are taught that you can put an 
objective number on the risk premium. 
You may learn about the standard 
deviation of returns as measuring risk, a 
capital markets line that represents an 

efficient frontier, and the notion that you can develop  different portfolios or risky and risk-free 

 
25 When people gamble, they gain pleasure from taking risk that has a negative expected return.  



investments. This all leads to quantification of the risk premium as the increased growth rate 
you need to earn on investments. 

The idea of the risk premium is that stock markets have more variability than investing 
in a short-term government bond, and investors require compensation for being nervous about 
the possibility of losing money. It is difficult to make analogy between measuring the risk 
premium in the actual economy using these concepts and the way risk premium could be 
measured on our little island. Maybe there could be some kind of risk placed on each 
percentage of failure in an investment (more anxiety with a higher percentage of failure), and a 
general premium could be placed on risky investments with a benchmark of 50% chance of 
failure. This would be something like measuring an overall risk premium for stocks compared to 
risk-free bondsΣ ǘƘŜ Ŝǉǳƛǘȅ ƳŀǊƪŜǘ Ǌƛǎƪ ǇǊŜƳƛǳƳ όάEMRPέύ ŀƴŘ ǘƘŜn applying a beta statistic 
that measures risks of individual risks relative to the market.   

Maybe the risk premium for a project with a 50% chance of failure is 7% which is the 
overall equity premium used in the Petrozuata case introduced in Chapter 2 (this is completely 
arbitrary, but so is the 7% and other premia plopped out of somewhere by the writers of the 
HBS case to ultimately arrive at a risk premium of about 14%). To see how a risk premium 
works, begin with the risk-free case where a cost of delayed gratification is assumed. Because 
of the assumed risk-free rate driven by delayed gratification of 1%, the future savings to justify 
the investment must be 1% higher than the 175 hours spent or 176.75 hours of leisure time for 
a one-year investmentΦ ¢Ƙƛǎ ƛǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǘŀōƭŜ ǘƛǘƭŜŘ ά9ȄǇŜŎǘŜŘ ±ŀƭǳŜ ς No Risk 
tǊŜƳƛǳƳΦέ Because of the cost of the anxiety, the amount of hours generated from our 
investment must be higher than the 176.5 hours in the risk-free case. Now you need to have 
the amount of expected saved hours be 8% (7% plus 1%) above the invested hours, which is 
189 hours (you can divide 189 by 175 and assure the growth rate in hours is 8% - this growth 
rate is the same as the IRR). The ƴŜǘ ǇǊŜǎŜƴǘ ǾŀƭǳŜ όάNPVέύ of the hours at discount rate of 8% -- 
189/(1.08) -- is equal to the investment demonstrating that the IRR and the NPV measure 
essentially the same thing. You can say that the definition of the IRR is the discount rate that 
makes the NPV equal zero which is a very dangerous thing to think about as explained in 
Chapter 7).  

We Compound Everything in Finance ς Does That Mean Risk Premium 
Should be Compounded 

If we assume that a 7% risk premium we just discussed is somehow applied as in the last 
example, the next question is whether this risk premium should be increased for investors if the 
investment has a longer-term horizon than one year. As I cannot recall this issue of 
compounding risk premium being raised in discussion of finance, I was initially afraid to even 
raise this question as the idea of compounding risk premia is ingrained in finance. Later in the 
book I will raise a number of questions related to changing risk and whether an increasing risk 
premium makes sense. I label WACC as what absolute complete crap in part because of the way 
it assumes that risks of investment projects do not change over time. I also protest the idea of 



not gauging whether cash flows follow a process where volatility increases over time (which 
could justify compounding risk premiums), or alternative whether the cash flows exhibit mean 
reversion. 

In financial analysis, when the risk-free rate and risk premium are computed, both of the 
items are implicitly or explicitly assumed to compound. If the  risk premium is 7% and the risk-
free rate is 1% to make 8%, as in our one-year case, then in the case with a longer time frame, 
the 8% compounds over time, the 7% compounds and the 1% compounds. This happens 
whether the investment is evaluated with IRR or NPV and is illustrated for a 5-year case in the 
shown in the adjacent table. The effect of the compounding returns is dramatic and conforms 
to the quote that is probably not from Einstien that where he supposedly called compound 
interest άǘƘŜ Ƴƻǎǘ ǇƻǿŜǊŦǳƭ ŦƻǊŎŜ ƛƴ ǘƘŜ ǳƴƛǾŜǊǎŜέΦ26 

In our simple example, the total amount of hours saved to achieve the 8% return in the 
one-year case was 378 hours. If the saved hours are measured over five-years as illustrated on 
the adjacent table, the required saved hours to justify the risk premium on our investment 
increases to 438 hours, an 
increase of 16%. If you 
increase the investment 
period to 20 years, the 
amount of saved hours must 
be 849 hours.  Think about 
this, the probability of 
success has not changed and 
there is no change in the 
assumption about the 
technical efficacy of the 
investment. But just because 
the investment has a longer 
life, you need have a much 
more efficient investment.  

Later in the book, when critiquing finance theory, I will argue that many problems come 
from the implicit assumption that the risk required by investors compounds over time at a high 
growth rate. Perhaps the primary example is in applying the CAPM, the equity market risk 
premium is assumed to compound over time. By implication, this suggests that risks also 
increase at a compound rate over time rather than being defined at the time the investment is 
made. Similarly, when evaluating credit spreads on loans (and especially loans to developing 
countries), the margin compounds over the term that the loan is being repaid.  

 
26 According to Barbara Wolff, former archivist at the Albert Einstein ArchivesΣ άTo the best of my knowledge - and 
I have searched for a reliable source of that and similar statements a number of times over more than 20 years - 
!ƭōŜǊǘ 9ƛƴǎǘŜƛƴ ƴŜƛǘƘŜǊ ǎŀƛŘ ǘƘŀǘ άŎƻƳǇƻǳƴŘŜŘ ƛƴǘŜǊŜǎǘ ƛǎ ƳƻǊŜ ŎƻƳǇƭƛŎŀǘŜŘ ǘƘŀƴ ǊŜƭŀǘƛǾƛǘȅ ǘƘŜƻǊȅέΣ ƴƻǊ ŘƛŘ ƘŜ Ŏŀƭƭ 
it the most powerful force in the universeέΦ 



The question I hope you ponder is whether this risk premium is really necessary to 
compensate for risk and if the hoped-for risk premium is not present, the investment will not 
be made. If the compounded risk premium is not rally necessary, as in our island example 
where we just want more leisure time and we are not worried about delayed gratification, then 
a long-lived investment is inappropriately penalized. The force that Einstien supposedly 
discussed but probability did not, may not seem like a big deal. But later I discuss very long-
lived projects such as hydro power plants in Africa.   

To demonstrate evaluation of risk premium, consider in a situation in which cash flows 
fully mean revert. Assume that you need a 
premium for taking the risk of rolling a dice, 
compared to receiving a fixed payment. 
Maybe you can receive 3.5 today, the 
average of the rolls (1+2+3+4+5+6)/6 or you 
can receive the value of the roll of the dice (1 
or 2 or 3 or 4 or 5 or 6). When you receive 
the specific value of the roll of the dice 
instead of always receiving the average, you may need a risk premium because of your anxiety. 
[ŜǘΩǎ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘŜ Ǌƛǎƪ ǇǊŜƳƛǳƳ ǊŜǉǳƛǊŜŘ ƛǎ мл҈ ǘƻ ŀŎŎŜǇǘ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅΦ bƻǿ ȅƻǳǊ 
expected value in the case where you take the risk is 3.5 x 1.1 = 3.85.   

Now change the example and assume that you can receive the same proceeds for the 
risky case and the risk-free case in 5 years. Assume the risk-free rate is 3.5%. Consider first the 
risk-free alternative. As the risk-free rate measures the value of purchasing power you have in 
five years, instead of receiving the fixed amount of 3.5 you would be just as happy to accept 
(1.035)^5 x 3.5 or 4.16 in five years. This can be considered receiving the amount in a different 
currency. You could convert the risky alternative to the different currency and measure the 
risky alternative as (1.035)^5 x 3.85 or 4.57. But if you applied the risk premium to the 
investment, and you included the loss in the time value of money, you would require (1.135)^5 
x 3.5 = 6.59. As the risk has not increased over time, there is no reason to require much higher 
amount. You can now ponder whether the probability of a country defaulting is more like the 
rolling of a die or a time series where the volatility increases over time. If the probability of 
default of a country is stable (even if it is high), do you really need to earn a much higher risk 
premium on long-term debt relative to short-term debt.  

 

  



Chapter 4: Financial Markets and Economic 
Activity: Implications for Finance  

 

After introducing concepts rate of return, the time value of money, risk measurement 
and the IRR in Chapter 3, we turn to review of some actual data as background for considering 
many finance issues covered in the rest of the text. The idea of this chapter is that the data 
review will prompt you to think further about fundamental investment questions related to 
reasonable expected returns, measurement of IRR, growth in future cash flow, risk premiums 
for equity versus government bonds, and the minimum required return that is acceptable given 
the risk of cash flow. This data review involves gathering and interpreting data for economic 
variables as well as stock and bond markets. The data in this chapter is evaluated on a macro 
level for the US. The next chapter addresses other counties and individual companies.  

When I review case studies used in universities, return and cost of capital numbers 
which have big effects on valuation like the equity market risk premium όά9awtέύ ƛǎ plopped 
out of somewhere, often without any explanation. The EMRP is the number for measuring the 
relationship between the expected growth in overall equity markets and the risk-free rate is the 
basis for the cost of capital. At some point I remember reading that this number, the difference 
between the expected market return and the risk-free rate, is the most studied number in 
finance and maybe all of economics. The analysis in this chapter that begins with the 
relationship between returns on stocks versus corporate profit and overall economic growth, 
then moves to returns from different countries, then presents returns from different kind of 
stocks ranging from boring utility companies to high tech companies, and finally to assessing 
returns on stocks relative to something approaching a risk-free rate. A number of adjustments 
and ambiguities in the data including adjustments for inflation rates and other factors are 
addressed in each. There are paradoxes with the data relative to economic and financial theory 
which ultimately affects crucial investments. 

The ability to find data and do analysis by yourself has changed dramatically over the 
years. Decades ago, we had to rely on the work of others and a database developed by Ibbitson 
and Sinfield27 to study the history of financial markets and evaluate reasonable suppositions 
about what kind of returns are expected by investors (a number that you cannot directly find). 
You can now get immense amounts of data yourself, transpose the data into real terms 
adjusted for inflation and analyse stock prices for companies listed on just about any exchange 
around the world. In addition to studying the history of financial markets over the last century 
to, the chapter explains how to extract and interpret the data so that you can perform analysis 
yourself.   

 
27 The data through 1987 is presented in the book 1989 Roger G. Ibbotson and Rex A. Sinquefield 
Dow Jones-Irwin is a trademark of Dow Jones & Company, Inc. Data from this book combined with information 
from yahoo.finance allows you to develop long series for return variables. 



Before proceeding, I think a little caveat is necessary. Reviewing historic data on 
markets and economies can lead to economic polity arguments related to distribution of 
income, performance of national economic policy, the fairness of capitalism, the decline in 
empires, the  efficiency of markets and other big issues. You are welcome to draw conclusions 
from the data, but the objective here is purely related to my themes in this book, namely the 
study of investment value from measurement of risk and expected cash flow.  

 

Stock Returns and Economic Growth 

To give context to the data in this chapter and evaluate historic returns, cost of capital 
and growth, the following quote in a book about the equity market risk premium provides a 
starting point.  

The key insight, which draws on earlier work by a number of authors, was that 

aggregate corporate profits cannot grow indefinitely much fasterτor much slowerτ

than GDP. (And as Herbert Stein was fond of reminding us, any economic trend that 

cannot continue forever will not.)  If profits grow faster than GDP, they eventually take 

over the economy, leaving nothing for labour, government, natural resource owners, 

or other claimants. If profits grow more slowly than GDP, they eventually disappear, 

and businesses will have no profit motive to continue operating.  Thus, in the very long 

run, the ratio of profits to GDP is roughly constant.28 

 
This quote implies that you could make a powerful case that the sensible and logical 

expected growth in earnings should be around 2-3% which has been the economic growth over 
many decades, and many economists have suggested this to be the basis of future expected 
returns. But it is very common to use numbers that are much higher such as the data published 
by a professor named Aswath Damodaran who in 2023 suggested the number is almost 6%. 
Achieving the real growth rate of about 6% presented by Mr. Damodaran would be surprising. It 
would either mean that (1) real growth in GDP could be far above 2% which is not consistent 
with history or expectations of any economist; and/or (2) corporate profits which already 
reflect high rates of return can continue to grow faster than the overall economy; and/or (3) 
multiples of earnings (the P/E ratio) will continue to expand.  

 

 
28 Rethinking the Equity Risk Premium, page ___. 



The statement can be taken a little further by presuming that the value of a company is 
directly related to its profits. This ultimately means that the value of stocks (not only corporate 
profits) in aggregate should grow at the overall rate of the economy. [ŜǘΩǎ ǎŀȅ ǘƘŜ ǊŜŀƭ D5t 
growth (growth without inflation) is 2%. Then you could look at the above quote and surmise 

that corporate profits should also grow at 2%. If 
corporate profits grow at 2% (where corporate 
profits reflect charges for depreciation on capital 
expenditures), then the stock value should also 
grow by 2%. This little example would suggest 
that on an overall stock market it would not be 
reasonable to expect more of a real return than 
the 2% we started with.  

The idea of assuming that value can 
continue to increase at rates that exceed 
economic growth is demonstrated by a little 
example that I constructed when challenging a 

high-paid expert who insisted that the real growth of stock value (the equity risk premium) in 
real terms is 8.7%. I made a simple simulation of the U.S. economy where I began by finding 
total value of equity in the economy (about 40 trillion in 2022).29 As the rate of return is 
another definition of the growth rate, I made the assumption that the value of the shares grow 
at a rate of 8.7%. The change in value is the income earned from shares can be compared with 
the overall GDP, which is another measure of income (the value of GDP is about 20 trillion). 
When the value of shares is re-invested and the re-invested money earns a return of 8.7%, the 
value grows as in the grey area of the chart. When you subtract the amount of income earned 
from applying the investor growth rate to the current value of stocks from the overall GDP you 
get the amount that is left over for everybody else.  This produces the absurd result where 
there is nothing left for anybody else in 2045. This demonstrates that evaluating concepts like 
the EMRP does not require some kind of highly mathematical prowess but rather a little bit of 
simple logical thinking. 

The idea that value of stocks grow at the overall growth rate in the economy (and 
therefore have the same rate of return) is inconsistent with the basic idea risk and return in 
finance. The data analysis in this section demonstrates that equity returns have more volatility 
than overall economic activity and therefore theoretically require a higher return. If this added 
risk requires an added return, the returns on stocks (which is the increase in the value of stocks 
owned by shareholders) must be higher than the growth in the overall economy. This produces 
an increase in income for people who own stocks over time. Furthermore, the increase in 
income to the group of people who own shares comes at the expense of other people in the 
economy as measures such GDP aggregates total income. I suggest that this is a fundamental 
paradox that should be acknowledged as such. I cannot answer this paradox, but we can look at 

 
29 The total value is reported on the website https://siblisresearch.com/data/us-stock-market-value/ 



some data. In general terms, the data compares the value increase from some kind of index 
such as the S&P500 with economic data such as the level of U.S. GDP. 

 

Data Analysis of Inflation and Long-term Stock Returns 

Over the years I have looked at many studies on returns on stocks versus returns on 
bonds and I have been reluctant to do anything like analysis of the data myself. But in the past 
couple of years,  data on stocks and economic activity has become much easier to obtain than it 
used to be.30 Yahoo.finance reports daily values for the S&P 500 since 1927. The Federal 
wŜǎŜǊǾŜ 9ŎƻƴƻƳƛŎ 5ŀǘŀōŀǎŜ όάCw95έύ allows you to access many data series for the full length 
the series has been available (for example data on the GDP ƛǎ ŀǾŀƛƭŀōƭŜ ǎƛƴŎŜ ǘƘŜ мфплΩǎ). The 
data I present on the relationship between economic growth and stock returns presents a few 
data analysis issues. For each of the data issues I present different ways to look at the 
fundamental question of growth in stocks versus growth in income. The general framework of 
comparing the grow in income in the economy to the growth in the value of investments poses 
a number of finance and data issues.  

The first point involves the simple question of inflation and evaluating the data in real 
versus nominal terms. After the first couple of graphs below, all of the data is converted into 
real, inflated adjusted, terms. The graph already comes with some key lessons. First, the growth 
rate or the rate of return on bonds, inflation or any other series is measured by the IRR. For  
long-term bonds as measured by the IRR (if you invested 1 at the start of the period). Second, 
the longer-term bonds have higher risk that you will lose money because of changes in the 
inflation rate, so the longer bonds demand a higher return. Second, if investment in a stock can 
adjust to inflation by changing prices, it may have less risk than long-term bonds. Another 
implication of this graph is that the real risk-free rate over a long-term period as measured by 
the yield on three-month Treasury bills versus the CPI is about 1%. Note that the starting point 
for the 6-month Treasury bill is December 1958 and the graph is adjusted to start at that date. 

 

 
30 You can go to my website and use a python program together with excel and VBA. This is documented at 
https://edbodmer.com/comprehensive-stock-price-analysis/ 



 

 

Key questions about inflation premium for accepting nominal returns and being subject 
to changes in the rate of inflation. Three or six month bills have a small inflation premium 
relative to the CPI ς 1.042/1.0367 = .76%. This can be considered the real risk free rate or the 
preference for current consumption (that I labelled as childish in Chapter 3). For the 10-year 
debt, the risk premium for inflation is 2.1%. This may seem surprising as when include a credit 
spread of 1.2% to 1.5%, the return earned on bonds can be more than the overall economic 
growth rate of about 2% and the argued prospective return on equity capital. 

 

The second issue addressed is measuring the rate of return or the IRR on stocks. For the 
US, the S&P 500 comprises about 80% of the total equity value of companies with publicly 
traded shares. The IRR from investing in the S&P 500 could be measured by assuming that you 
invest one dollar in the index and then compute the compound growth after a certain period. 
For example, you could invest your dollar in 1927 and then sell your index in 2026. The IRR 
would then be the compound annual growth you receive on your investment. But if you do this 
you are ignoring dividends you would receive from the shares. If you review studies of the 
return to stocks relative to the return on bonds, the basis of the change in equity value is the 
S&P 500 index should be adjusted for dividends you receive. The assumption is that any 
dividend received is re-invested in the same group of stocks as are in the S&P 500 and then, 
when you finally sell your shares the index that includes your re-investment. It turns out that 
the issue of re-investment when measuring the IRR is a difficult issue in measuring returns 
when you receive dividends.  



When evaluating returns earned on stocks, data that can be retrieved for the S&P 500 
from yahoo.finance since 1927 but the data does not include the dividends.31 Without 
adjustment, the S&P 500 does not mean very much. After 1988 data exists on the S&P 500 plus 
dividends (called the S&P total return), 
but not before. Data from a study by 
Ibbitson and Sinquefield can be used to 
make the adjustment for dividends (you 
can compare the daily S&P 500 with the 
implied daily return from the Ibbitson 
data).  

S&P 500 data show that the dividend yield 
(dividends relative to total market value) 
has changed significantly over time. In the 
1950s, dividends were a larger share of 
investor returns as companies paid out 
more cash. By contrast, many companies 
in the 2020sτespecially in technologyτretain earnings to fund new products, acquisitions, and 
data centres. As a result, reinvesting dividends matters more in earlier periods than it does 
today, as the adjacent chart illustrates. The chart below compares stock returns with and 
without dividend reinvestment from 1927 to 2026. In nominal terms, investing at the end of 
1927, reinvesting dividends, and selling in 2026 produces an IRR of 7.99% (often called the 
geometric return). Some sources report an average annual return instead, but that figure is 
harder to interpret. 

 

 

 
31 You have do a little trick and use the option to download the index on a daily basis (not a weekly or monthly 
basis). 



The fact that these sorts of returns starting in 1927 are suggested to have any relevance 
to valuation is surprising. The seeming theory that is not explicitly mentioned is that if you use 
long enough data where investors can choose between investing in stocks and bonds and that if 
returns on stocks is too low relative to their risk, then investors will sell stocks and with the 
lower price the future return will be higher. Alternatively, when stocks have too high a value 
relative to risk-free bonds (again adjusted for risk), then the price will be bid up, and the return 

will be higher. I ask myself now how I could have ever 
accepted this idea as will become apparent when 
different periods are reviewed including the post-war 
expansion, the oil crisis, inflation periods, the dot com 
bubble, the 2008 housing crisis, COVID and much 
more. To suggest that there is some kind of 
movement back to an equilibrium risk as many studies 

imply cannot be taken seriously. An example of how the returns can be distorted is to imagine 
that you made your first investment of one dollar after the stock market crash of 1929 and then 
re-invested dividends and so forth. In the case from 1927, the 7.55% return over the long 
period of almost 100 years grows to 1,913. In the case from 1931 shown on in the adjacent 
table, you would earn 9.28% and your money would have grown to 4,321. This exercise not 
only demonstrates the effect of different starting points, but also the effect of small changes in 
the IRR over long periods.  

 

Data Analysis of Inflation and Long-term Stock Returns 

As stated above, the measurement of returns is heavily dependent on the time period 
chosen and the data that is available. This can make analysis from measuring returns arbitrary 
as conclusions with respect to the level of returns required or reasonable desired returns are 
not very useful for future investments (alternatives are suggested in subsequent chapters).  

To make the presentation manageable, the last 100 years are separated into four 20-
year periods. I start with 1927 until 1950; and then increment the periods. For the period 
starting in 1927, data on inflation and median income are not available. Subsequent periods are 
adjusted for inflation and include median income in the U.S. that demonstrates the income 
received by many people who do not own shares. The first graph below shows how dramatic 
the 1929 crash was and how the in twenty years you would not recover from investments made 
at the end of 1927.  

 



 

 

The second period displayed is for 1950 to 1970, representing the post-World War II 
period with high levels of dividends and returns. This is similar to the period in France named 
άƭŜǎ ǘǊŜƴǘŜ ƎƭƻǊƛƻǳǎŜέ when appliances like washing machines were electrified, when 
employment was stable, when the economy was growing at a steady pace and when space 
exploration resulted in a man walking on the moon in 1969. The series on the graph name 
median family income grew at a real rate (that is after inflation) more than 2.5%32, meaning 
that over twenty years int increased by 2.31 times. The rate of return on stocks, after inflation, 
was a surprising 9.17%, which implies that if you put one dollar in the market in 1950, that 
dollar would have grown to 5.49 dollars. My problem with using studies of returns since 1927 
as a basis for measuring the cost of capital or evaluating desired returns on investment, is that 
despite what some may hope for, this period will most probably not be replicated.  

 

 

 

When moving to the next two decades ς from 1970 to 1990, things were not as pleasant 
for investors. The biggest event in these two decades were two dramatic oil shocks in 1973 and 
1979 (see Chapter 21 for more discussion) and inflation combined with limited growth. In the 

 
32 Because the series began in 1954, the 2.5% rate shown on the table is lower than the actual rate which was 
above 3%. 



US there was also worry about competition from Japan and other countries. Without 
considering re-investment income, stocks declined while the return on stocks in real terms was 
only slightly above the return on ten-year bonds. Real median income for families remained 
virtually flat. If you would use these numbers to evaluate an investment and somehow 
suggested that the realized historic return reflects the cost of capital, you would reach a 
completely different conclusion than if you reviewed the prior twenty years. But instead of cost 
of capital decreasing which is the result for comparing earned returns with bond returns, it 
would be reasonable to suggest that risk had increased. The volatility statistic shown in the 
tables shows that volatility as measured from the standard deviation of returns on an 
annualised basis increased relative to the prior period. 

 

 

 

Continuing with our little history discussion, we can move to the two decades starting in 
1990 and ending in 2010. This period started off well and if we would use an end data of 1999, 
the results would have seemed very good for investors as the internet was taking off and going 
to revolutionize the world. But the dot.com bubble burst in 2000-2001, New York was attacked 
on September 11th, and the housing crisis combined with pressure on energy prices created the 
great recession in 2008-2009. In the meantime, for the first of our periods, the median family 
income declined slightly. Using returns from these two decades as the end points, the return to 
investors of 4.1% was not much above treasury bond return of almost 3%. Without considering 
re-investment income, stocks grew at a rate of less than 2%. I emphasize the point that the 
starting and ending point in this kind of analysis matters a lot and you would get different 
results from analysis of different periods.  

 



 

 

We now come to the final period reviewed, from 2010 to 2026 (remember that you can 
update this analysis by yourself). For this period that began with recovery from the 2008 
recession, the real returns have been remarkably high, almost 10%. This has been driven from 
returns earned by a few of the high technology companies and from the development of shale 
gas and oil. If you inherited one dollar in 2010 and re-invested dividends, that dollar would have 
grown in real terms to 4.63 in 2026. This was far above the rates earned on bonds and the gap 
between the real median family income and the returns on stocks was wider than any of the 
other periods. Rather than suggesting that this high return can be used to impute a high cost of 
capital, negative return on 3-month treasury bills suggests that part of the increase in returns 
was due to a decline in the real cost of capital. The remarkable real return of 10% does imply 
that if you are evaluating an investment in an asset with relatively low risk, believing that you 
should have a target return of anywhere near that level is a very aggressive target. 

 

 

 
The fact that returns of anywhere near the return show above are not logical 

expectations of returns or the cost of capital is demonstrated in another quotation from an 
ŀǊǘƛŎƭŜ ƛƴ ǘƘŜ ōƻƻƪ ά9ǉǳƛǘȅ wƛǎƪ tǊŜƳƛǳƳέ. 
 



This view [of having the ability to earn high returns on stocks]is now embedded into 
the psyche of an entire generation of professional and casual investors, who ignore 
ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƳǳŎƘ ƻŦ ǘƘŀǘ ƻǳǘǎƛȊŜŘ ǊŜǘǳǊƴ Χ ώƛǎϐ ŀ ŎƻƴǎŜǉǳŜƴŎŜ ƻŦ ǎƻŀǊƛƴƎ Ǿŀƭǳŀǘƛƻƴ 
multiples and tumbling yields. Because most investors anchor their decisions on 
personal experience, we have a population that largely assumes that this long-term 5 
percent excess return of stocks over bonds is their birthright. This view constitutes the 
άŎǳƭǘ ƻŦ ŜǉǳƛǘƛŜǎΦέ 

 

Putting the data together from the different twenty-year periods confirms the problem 
with trying to read too much into evaluation of historic returns. If the returns from the different 
periods are averaged, the real return, which is similar to the return relative to short-term 
government securities is 5.4%. Much of this 
return comes from re-investing dividends. 
When looking at the different periods, 
suggesting that the future returns should 
reflect the last 100-year history is not a 
reasonable thing to suggest in an 
investment committee meeting or as the 
basis for deriving the cost of capital. The 
data does show that if you can achieve 
something close to a return above the 
inflation rate and anywhere near 10% is an 
extremely good return. 

 

Data Analysis of Stock Prices, Corporate Profits and Economic Growth 

After the little history of returns to equity investors relative to inflation and interest 
rates, the relationship between stock prices, corporate profits and economic growth that was 
introduced earlier in the chapter is ready to be re-visited. But before accepting the supposition 
that the relationship between profits and economic activity should be direct, the idea of re-
investing dividends must be re-visited. If a corporation pays out higher amounts of dividends, 
there will be less money for investment, and the growth rate will be lower. This has two 
implications. First, during periods when the dividend payout was higher, the growth rate in 
profits should be less. Second, if a company pays no dividends, all else equal, its stock price and 
its profits will be higher. This means that when comparing equity returns and stock prices to 
corporate profits, the dividend re-investment should not be included in the comparison. For the 
overall US economy, the S&P stock index without dividends is the relevant comparator for 
aggregate profits. As with the last section, the data is all converted to real terms through 
dividing the series by the CPI. 



To display the stock prices versus corporate profits and GDP33, two data series are 
presented. The first is for the long period from 1945 to 2026. The first graph demonstrates that 
the relationship between corporate profits and the GDP in real terms has indeed been relatively 
stable. Further, over the long-run the stock prices have generally tracked corporate profits but 
with a few notable deviations (the blue line compared to the yellow line). Lƴ ǘƘŜ рлΩǎ ŀƴŘ слΩǎ 
the stock index grew faster than corporate profits meaning the ratio of the stock prices to 
corporate profits or the P/E ratio increased. During this period, the growth in profits was less 
than the GDP growth ǳƴǘƛƭ ǘƘŜ ƭŀǘŜ мффлΩǎ ŀƴŘ ǘƘŜ Řƻǘ ŎƻƳ ōǳōōƭŜ ǿƘŜǊŜ ǘƘŜǊŜ ǿŀǎ ŀ ŘǊŀƳŀǘƛŎ 
increase in stock prices relative to profits. After the dot com crash, corporate profits increased 
faster than the GDP until the 2008 crash. In the past fifteen years there has been another 
pronounced increase in stock prices and the P/E ratios.  

 

 

 

As with the previous section, alternative starting points can give you a different pictures 
and suggest different interpretations of the data. When changing the start date to 1990, the 
growth rate of real corporate profits (3.41%) has been more than the economy (perhaps in part 
due to lower dividend payouts and due to income tax rate reductions).  In both graphs the 
median family income has consistently lagged all of the other series. The corporate profits 
shown on the yellow line on the graph below have been fairly static since recovering from the 
2008-2009 recession other than a step-up from the income tax rate reduction. 

 

 
33 The standard critiques of GDP should be highlighted -- We all know, and I completely agree that GDP is not a 
very good statistic ς divorce lawyers, medical bureaucrats, and abusive prison guards are part of GDP, but they do 
nothing positive for people. 



 

  
 To understand the deviations of stock price growth from corporate profit growth in the 
graph we can return to the fundamental idea that value is driven by the return earned relative 
to the cost of capital and the expected profitable growth in cash flow (recall that if the growth 
rate is high but returns are equal or lower than the cost of capital, then value will be static or 
lower). This idea of cost of capital and growth means that the high valuation relative to profit  
before the dot.com crash and during the period of high valuation in 2025 to 2026 could 
theoretically be explained by expectations of high profitable future growth or alternatively by 
declines in the cost of capital (expectations of high growth are not necessarily rational). 
Declines in the cost of capital can just mean that stock prices are bid up and investors are 
satisfied with lower returns. The notion that higher returns imply lower cost of capital directly 
conflicts with the idea of using past returns to measure derive the cost of capital.  
 

Some could argue that the large 
deviations between stock prices and  In 
the past, the value of a corporation is 
directly related to the cash flow and 
earnings of the company. That is the way 
we learned things. Now anybody 
reasonable must ask how close the value 
is to the value of pure cash flows. In the 
old days could do accounting. Only way 
now is to use simple examples. Use the 
example of Saudi. 

 

Implications of Data Analysis 

The ultimate question addressed in this chapter is what can we say about the required 
return for an investment in a typical stock and the investment in a typical bond. When you read 
many articles on the equity market risk premium, inflation premium on long-term bonds, the 
rate of inflation versus the rate on short-term debt, you get a lot of different answers. For 



example, in terms of the overall cost of capital for equity securities or the equity market risk 
premium, it ranges from something around the overall real growth rate in the economy up to 
300 or more basis points above the rate of growth in the economy. From our historic survey we 
can certainly not answer the central question of what should be the equity market risk 
premium, but there are a number of implications that allow some boundaries on the question. 
One of the central debates throughout the book is this question.  

 
1. The first implication from this analysis is that it is ridiculous to use long-term historic 

returns from the last century to derive expected future returns when events in the 
world that affected returns have changed so dramatically. When reviewing the articles 
on the equity market risk premium, you will often see studies that go back to periods 
before the stock market crash of 1929 and suggest that over a very long-term period 
there is some kind of equilibrium equity market risk premium where the prices of stocks 
are pushed down if the implied premium is too high and the market prices are pushed 
up when the implied premium in prices is too low. This pushing up and down is 
suggested to produce a long-term stable premium. Just writing this down after the 
review of the actual data confirms that the idea is silly. 
 

2. The second implication is that for many periods and over the past century, the rate of 
return earned on stocks has been greater than overall economic growth. This conflicts 
with the idea that if returns to owners of stock are greater than the overall economic 
growth, they will one day take over the entire economy. Much of the premium to 
investors in stocks comes from the inclusion of dividends as a component of return. 
When the re-investment of dividends is included in the analysis, the rate of return has 
been well above the growth rate in the economy. Similarly, the level of corporate profits 
that could have been earned had the dividends been re-invested (and there were 
available profitable investments), would have been higher than the growth rate in 
corporate profits had the dividends not been paid.  

 
3. Third, along with the premium earned on stocks, the situation for people earning a 

median income has gone down. This confirms that proposition that investors have 
become richer and the rest of the people in society have borne the brunt of their 
enhancement in wealth. This is not some kind of socialist idea, but it comes straight 
from the data analysis and accounting for GDP. 
 

4. Fourth, over a long-term period (about seventy years), the return on long-term bonds 
has been higher than the interest earned on short-term debt and the interest rate on 
short-term debt has been a little higher than the rate of inflation. The difference 
between rates earned on long-term bonds and short-term debt implies that the risk of 
the inflation rate changes is important and above 1%. The difference between the 
return on short-term bonds and the rate of inflation suggests that there is a small 
positive real rate of interest and people are impatient with their consumption. 
 



5. Fifth, equity securities have less inflation rate risk than bonds which have a fixed 
nominal rate of interest as they can and do adjust their prices. This implies that if bond 
returns are put on an equal footing to equity returns with respect to inflation, a 2% real 
return on equity securities would be something like a 1% real return on long-term debt. 
 

6. Sixth, the effects of the inflation premium for long-term debt and short-term debt 
answers the dilemma, that if bonds have a real return of about 1-2%, how can the real 
cost of capital for equity securities derived from the growth rate in GDP be similar to 
bond rates. One of the first things you learn in finance is that equity is riskier than debt 
which implies that the returns on stocks should be a lot higher. The answer to this 
dilemma is that bonds have much more inflation risk than equity securities and one 
could even make an argument that the inflation risk on long-term bonds can be more 
than holding a very big portfolio of common stocks where you take the risk of under-
forecasting or over-forecasting the overall GDP.  
 

7. Seventh, the returns can provide some boundaries for investment analysis. Assumptions 
that a real return of above 5% can be earned over a long-term period are inconsistent 
with historic returns. Reasonable returns for investments with similar risks to a large 
basket of companies could be between 2% and 5%.  
 

8. Eighth, with available data from finance.yahoo and from FRED, you can make your own 
analysis rather than relying on academic studies that are use crazy assumptions that 
expected returns can be derived from the last century of returns.  
 

  



Chapter 5: Stock Markets and Economic 
Productivity and Monopoly Profits 

Perhaps the most basic idea of capitalism is that earning high returns enhances 
innovation and productivity. For this to happen, the return should be greater than the cost of 
capital. In this chapter we move past the philosophic points involving the minimum required 
return for investments or the cost of capital and the risk premium and address earned returns. 
The third point involves reasonable expectations of earned 
returns in relation to the minimum required returns. The 
book which I treat as the bete noir for finance and is 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ŎǳǊǊŜƴǘ ŦƛƴŀƴŎŜ ǇǊŀŎǘƛŎŜ ƛǎ ά±ŀƭǳŀǘƛƻƴΥ 
MŜŀǎǳǊƛƴƎ ŀƴŘ aŀƴŀƎƛƴƎ ǘƘŜ ±ŀƭǳŜ ƻŦ /ƻƳǇŀƴƛŜǎέ ŜǾŜƴ 
though a ōŜǘǘŜǊ ǘƛǘƭŜ Ƴŀȅ ōŜ άLƴ tǊŀƛǎŜ ƻŦ aƻƴƻǇƻƭȅ tǊƻŦƛǘǎ 
ŀƴŘ DǊƻǿǘƘΦέ  ¢Ƙƛǎ ōƻƻƪ ŜƳǇƘŀǎƛȊŜǎ ǘƘŀǘ ŎƻƳǇŀƴƛŜǎ ǎƘƻǳƭŘ 
look for investments that earn high returns, Notably the 
implications of high returns are made without discussing the 
point that these returns are earned by having some kind of 
monopoly power and increasing prices. Authors state that an 
economy that earns high returns is somehow better than an economy where firms earn lower 
returns. For example: 

άLƴ ŀŘŘƛǘƛƻƴ ǘƻ ƘƛƎƘŜǊ ǊŜǘǳǊƴǎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ tκ9 ŀƴŘ ƳŀǊƪŜǘ-to-book ratios have 
been significantly higher for the U.S. market when compared with Europe and key 
!ǎƛŀƴ ƳŀǊƪŜǘǎ Χ tŜǊŦƻǊƳŀƴŎŜ ŘƛŦŦŜǊŜƴŎŜǎ Ŏŀƴ ŜȄǇƭŀƛƴ ƳǳŎƘ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ 
valuation, particularly in the case of return on capital. U.S. companies, for example, 
ŎƻƴǎƛǎǘŜƴǘƭȅ ŜŀǊƴŜŘ ƘƛƎƘŜǊ ǊŜǘǳǊƴǎ ƻƴ ŎŀǇƛǘŀƭ ǘƘŀƴ ŎƻƳǇŀƴƛŜǎ ƛƴ 9ǳǊƻǇŜ ŀƴŘ !ǎƛŀΧ ²Ŝ 
ǎŜŜ ǘƘƛǎ ŀǎ ŦǳǊǘƘŜǊ ǇǊƻƻŦ ǘƘŀǘ ŜŎƻƴƻƳƛŎ ŦǳƴŘŀƳŜƴǘŀƭǎ ŘǊƛǾŜ ǎǘƻŎƪ ƳŀǊƪŜǘǎΦέ 34 

 
For me, this statement is both sickening and dangerous. One could just about translate it to 

suggest that monopoly profits define the wellbeing of a country and that American companies are 
better than others because they are able to earn high returns. Given that activities such as installing 
energy efficient systems or competitive bidding for wind projects typically do not generate really high 

returns, some may suggest that investments to combat climate 
change are bad for investors or the economy (I discuss this in 
ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ {ƘŜƭƭ hƛƭΩǎ ǿƛǘƘŘǊŀǿŀƭ ŦǊƻƳ ǊŜƴŜǿŀōƭŜ ǇǊƻƧŜŎǘǎ ƛƴ 
the paragraphs below). A more subtle but important critique of 
this statement is that it violates the first rule of capital 
budgeting which dictates that positive net present value 
investments increase the value of a company. This means that 
investments with lower returns than current earned returns, 

 
34 McKinsey, Fourth Edition,  



but which still have returns above the cost of capital are good investments and increase the value of a 
company. 

 
 
The question of whether stock market reflect productivity, Could go on and on and spend half 
of the book on this. From US standpoint is a nationalistic and arguably arrogant statement. 1. 

 
Part 2: Returns in Different Countries 
 
The question of whether stock market reflect productivity is a big one. We could go on and on 
and spend half of the book on this. From US standpoint is a nationalistic and arguably arrogant 
statement. 1. Equation of P/E and M/B ratio is the most important. It means that returns are 
above the cost of capital and this is what McKinsey really seems to praise. Return on capital 
measurement. What does economic fundamentals mean. Has nothing to do with quality of life. 
Investors can invest anywhere. Companies have factories, employees and sales teams all over 
the world. The more interesting question is below. When you compare the stock prices, do you 
ǘƘƛƴƪ ǘƘŀǘ /ƘƛƴŀΩǎ ŜŎƻƴƻƳȅ Ƙŀǎ ǇŜǊŦƻǊƳŜŘ ǿƻǊǎŜ ǘƘŀƴ ¦{Σ DŜǊƳŀƴȅΣ CǊŀƴŎŜ ŀƴŘ ¦YΦ 5ƻ ȅƻǳ 
think that the poor performance of France reflects the quality of life for people who do not own 
one of those YSLM bags. Do you think that your life in France is worse or better because of 
employees in China who make the  bags. The only conclusion from the McKinsey quote is 
related to  the market to book ratio that demonstrates earning returns above the cost of 
capital. 
 
 

 
 

 

Companies and the Economy in General Do Not Need Really High 
Returns from Monopoly Profits to Thrive 



Economy as a single company. Half the population are investors. Half are employees 
who do not earn shares. GDP accounting: Price of products in the economy. The economy starts 
small and then grows at 2% while the company earns a return of 15%. The sales grow with the 
economy and the investors keep earning a return of 15%. What happens to value. 

The high return desired by US companies compare to companies in Europe and Asisa is 
illustrated in the table below which I have extracted from Bloomberg. When you look at the 
bottom three rows of 
the table you can 
compare the equity 
returns on solar and 
wind projects for 2019 
and 2021 in Germany, 
the UK, and the US. In 
the low case for wind 
projects the equity 
return was 4% in 
Germany and 8.8% in 
the US. If the cost and 
performance of wind projects were the same in the US as in Germany, this suggests that the 
price would be a lot lower for the same project in Germany than in the U.S. Alternatively, if the 
price is given, then there would be a lot more projects developed in Germany than in the U.S.  
But this does not mean the value of stocks in Germany would be below the value of stocks in 
the U.S.   

Many investments in renewable energy and adaptation to climate change do not involve 
businesses that can easily gain monopoly power and earn the same high returns as investments 
that realize monopoly power and are touted by McKinsey. For example, you cannot easily 
differentiate solar panels or energy efficient windows like you can prompt people in Wisconsin 

to buy big pick-up trucks. Similarly, 
you probably cannot realize the same 
return on an agriculture project that 
involves putting up-front capital for 
nurseries is resilient to climate change 
as you can by selling cruises to old 
people where they travel around half 
the world and have dinners on really 
big ship with people from their own 
country. The desire to earn returns on 
invested capital of 7% to 25%, all of 

which are likely to be above a cost of capital that includes an after-tax debt cost of around 2-3% 
are illustrated in the accompanying box which is extracted from the McKinsey book.  



But not making investments because they do not earn a very high return or because you 
do not earn as high a return as the return on existing investments runs counter to the most basic 
rules in finance. These rules are either that you can increase value by making investments where 
the IRR is above the minimum required return or stated differently you can increase value when 
the NPV is positive. Focusing on historic returns also violates the basic sunk cost principle in 
economics where you should concentrate on new investments without thinking about how lucky 
you were to make projects with really high returns in the past.  

While every investor wants high returns and if you are making a single investment, it is 
better to have a high return than a low return, foregoing good investments because the return is 
not as high as other investments will reduce value (I am in no way saying that the return can be 
below the cost of capital). Further, if different lines of business have different risks and different 
costs of capital, trying to maintain monopoly profits by not investing in businesses with lower 
return implies that investors are stupid and cannot figure out that a company can have multiple 
lines of business with different risks. This is a different way of saying that financial markets are 
not efficient. Stated more bluntly, just because an investment in renewable energy cannot earn 
returns like Nike, Apple, Starbucks or Disney (companies that have been successful in making 
consumers become addicted to their products) does not mean that these investments do not add 
value. 

As with many issues throughout this book, I demonstrate a financial idea with a simple 
financial model. In the model I compute the value of a company assuming that it earns a return 
of 15% and grows at a rate of 5% (for example, a company that earns a lot of monopoly profits 
by making its customers addicted to its products). I then assume that the company makes 
investments in less profitable climate change investments that earn a return of 6% and have a 
cost of capital of 4%. I assume that the added climate change investments grow at a rate of 7%.  
The table illustrates that even though the new investments have a lower return, they add value 
to the company.  This s nothing more than proving the basic net present value rule. 

 

Even if an economy current has a lot of monopoly power where firms earn high returns 
and these high returns are expected to continue, if investors are to benefit from the high 
returns, these high returns must grow at a faster rate than the overall growth in the economy. 
A basic idea that the earned return on historic investments is not the same as the expected 
return on future investments.  

 



Up to now we have discussed the debt structure of project finance which is the majority 
of the cost of capital. While the equity cost of capital which is a much smaller component of the 
capital structure. To see what IRR really means in project finance (certainly not the discount 
rate that makes the net present 
value equal to zero), start by 
considering the movements in 
the price of a stock. If you invest 
in a stock, you may receive 
dividends and when you sell the 
stock you will receive a capital 
gain. If there were no dividends, 
the growth rate in your money is 
measured as the compound 
annual growth rate from the date 
that you invested your money until the date the stock was sold. This is exactly the same as the 
IRR. If there are dividends, you can assume that you take the dividends and re-invest them in 

the stock at the then current stock price. 
You can then adjust the stock price and re-
compute the IRR. This is what 
Finance.yahoo.com does when it presents 
the adjusted stock price, and this price 
allows you to compute the IRR. To 
illustrate consider the case of Amazon and 
WŜŦŦ .ŜȊƻǎΦ !ƳŀȊƻƴΩǎ Lww ŦǊƻƳ ǘƘŜ мффлΩǎ 
has been above 30%. This may not seem 
that much, but it is enough to make Mr. 
Bezos the second richest man in the world. 
This IRR has allowed him to pay his ex-wife 
38 billion USD in a divorce settlement. The 
example demonstrates I hope that 
ŜȄǇŜŎǘŀǘƛƻƴǎ ƻŦ ƘƛƎƘ Ŝǉǳƛǘȅ LwwΩǎ ŀǊŜ ƴƻǘ 

realistic. 

{ǘƻŎƪ ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ ¦{ ƘŀǾŜ ƎǊƻǿƴ ŦŀǎǘŜǊ ǘƘŀƴ ǘƘŜ ƻǾŜǊŀƭƭ ŜŎƻƴƻƳȅ ǎƛƴŎŜ ǘƘŜ мффлΩǎ 
and also faster than markets in the UK and France. Does this mean that companies are more 
efficient in the US or that companies have been able more money through raising prices. If you 
are making investments, do the stock price increases mean that should be your target return or 
to the contrary that the cost of capital has decreased. 

 



The final possibility suggesting that expected returns can increase faster than either 
corporate profits or the overall GDP growth would be that price to earnings multiples increase. 

In the past P/E multiples have risen 
because of declines in the real cost of 
capital (again you can see this in the 
graph above). Any analysis of the cost of 
capital should contain the adjacent 
graph showing declining returns in the 
back of your head. Despite some bumps, 
nominal interest rates on long-term 
government bonds have had a continued 
and dramatic reduction for many 
decades.  
 

 

  



PART II ς Rate of Return ς IRR 

versus NPV, Fixing IRR and 

ROIC  

 

  



 

Chapter 6: Corporate Finance Equations 
from Growth, Return and Cost of Capital 

In defining what finance is all about ς assessing an investment decision and then 
measuring benefits versus costs of the decision through computing a rate of return. The next 
chapters in this section of the book address various issues associated with defining different 
measures of the rate of return. This first two chapters of the section  (chapters 14 and 15) 
introduce return and growth as the fundamentals of any business strategy and a framework to 
assess risk. Issues related the rate of return include the phrase that if it sounds too good to be 
true (earning a high return in a competitive industry) it probably is; and if you have a business 
that is not earning a reasonable return, you should get out of the business instead of imagining 
that you can solve the problem by growing the business. The subsequent chapters of this 
section deal with IRR, ROE, NPV, Earned Risk Premium and other measures of return. Subjects 
include defining IRR (not as the discount that makes the NPV equal to zero) and a discussion of 
why the IRR statistic has taken over the world. Nuanced problems with the IRR are then 
addressed through explicitly computing the amount of money an investment earns relative to 
the risk-free rate as an alternative measure of the costs and benefits of an investment. The final 
two chapters of this section discuss evaluating performance of investments with rate of return 
using accounting data. 

Rate of Return and Management Strategy 

Finance and economic analysis can be reduced to a couple of simple and fairly obvious 
ideas that are often not explicitly covered in basic courses in corporate finance; but which 
should be the starting point in finance. The most basic idea of valuation is that you try to find 
something good ς an effective strategy that can generate a high profit -- and then grow that 
good thing you have found by making new investments in the activity. In the context of finance, 
you should find business activities that earn a return above the minimum acceptable growth 
rate adjusted for risk (i.e., the cost of capital) and then make investments (whether the 
investment is for capital expenditures, advertising, education of employees, development of 
new information technology systems, inventories etc.) to grow these parts of your business. 
Alternatively, if your return is low, you should get out of the business and stop making 
investments ς this can be a lot more difficult to do than growing a business. Any rate of return 
or interest rate can be thought of as a growth rate as it measures the incremental increase in 
your investment -- income divided by prior level of the investment.  

A second and related fundamental idea of finance must be that any valuation of a bond, 
a stock, a strategy, a factory, an education, gambling or even a decision like getting married 



comes from two things. The first is making a forecast of happiness -- future cash flow (that 
depends on both returns and growth in investment). The second is anxiety -- assigning risk to 
that cash flow. All subjects in finance deal directly or indirectly with these two things: (1) 
prediction of future cash flow, and (2) risk associated with that forecast. It may seem pretty 
simple that all you have to do is make a prediction and then assign risk to your projection of the 
future; but making prognostications of the future and coming up with a way to measure risk of 
future uncertainty are the foundation of many if not most issues in economics.  

A basic philosophical problem with the basic notion of finance is how and whether we 
can really measure risk. If you use the cost of capital to measure risk (the minimum required 
growth in your money given the level of risk), then the cost of the capital can be thought of as 
your minimum desired rate of growth in cash flow. Your basic objective is to find investments 
where the projected (uncertain) rate of growth is above the minimum rate of growth required 
to accept the risk of the project. This may seem very basic, but understanding fundamentals of 
what is return, what is an investment, what is the cost of capital are at the bottom of finance 
and should be the starting point of a finance text.  

 

Classic Competitive Strategy Matrix 

Many years ago, I was asked to lead a valuation course and to discuss issues in the context of 
the valuation matrix replicated below. I generally ŘƻƴΩǘ like this kind of management consulting 
presentations, but I thought this graph with four boxes could be a good way to think about 
competitive strategy. The vertical axis is growth, and the horizontal axis is the return on 
investment relative to the cost of capital, so the matrix incorporates future cash flow (return 
and growth) and the risk of the cash flow which are the drivers of value. The simple idea is that 
if you can grow and earn a good return relative to the risk you take, you will become rich and 
successful and land in the powerhouse company box. To get to the powerhouse square, you are 
supposed to have a sustainable competitive advantage by managing all sorts of aspects of the 
company well from product development to quality control to cost management developing 
the skills of the staff. While the boxes may be a good framework for thinking about valuation, I 
hope you find comments inside the boxes a little repulsive. For example, the diagram 
inappropriately implies that the bottom left square ς capital killers -- is the worst place to be 
and includes meaningless statements like ŀ ŎŀǎƘ Ŏƻǿ Ƙŀǎ ŀ άƭƻǿ ǊŀǘƛƴƎ ǿƛǘƘ ȅƛŜƭŘ ǎǳǇǇƻǊǘΦέ  



 

The matrix may be a reasonable starting point for valuation analysis or understanding 
financial analysis. While I continue to use the matrix as a framework for discussion, I will argue 
that this graph is not only simplistic, but the idea of always wanting to get to the powerhouse 
square is wrong. You can think of valuation as directly or indirectly assessing changes in return, 
growth and risk and whether potential change in these three things have already incorporated 
correctly in the value of a 
company. For example, 
valuation involves assessing 
whether return will decline 
with more competition in the 
industry or whether the cost 
of capital will decline as a 
proof of concept has been 
achieved. Thinking about 
whether returns can be 
maintained; if growth rate 
will stabilize or how the risk 
profile of a company or 
project will change contrasts 
with the obsession that valuation analysts have with short-term earnings per share that does 
not explicitly consider the investment you need to achieve growth. 

The three inputs for the above graph ς ROIC, growth and cost of capital -- can be directly 
translated to value if we make the heroic assumption that: (1) return on invested capital (ROIC) 
can be properly defined (it cannot); (2) we can reasonably measure risk with the cost of capital 
(you cannot); (3) we can define what represents growth (you need investment); and (4) the 
return, cost of capital and growth do not change over time (this is the whole point). 
Assumptions that you can measure these things are obviously crazy and coming up with ways 
to deal with the problems in measuring the drivers underlies the central theme of this book. 
Serious issues relating to evaluating the return on invested capital are related to defining 
investment, measuring depreciation of investment, writing off investment, taxing returns on 
the investment, making adjustments for the age of investments, and whether you should use 
equity or overall returns on all of the debt and equity investment.  

Problems with measuring cost of capital are even bigger as anybody who has spent time 
critically working through details of the CAPM knows. Estimates of the equity market risk 
premium (EMRP), the beta, the country risk premium and even the risk-free rate are not only 
vague, but they are generally upwardly biased. Alternative cost of capital estimates computed 
from derived cash flow depend on a reasonable terminal value which falls apart because of 
simplistic formulas using distorted multiples or crazy constant growth models that do not even 
account for variation in capital investment driven by changes in growth. The third item in the 
graph ς growth projection must depend in one way or another on the investment that is made. 



Incorporating estimates of growth in long-term valuation explicitly through terminal growth 
rates or through implied growth in multiples generally is arbitrary and ignores the most obvious 
fact of economics that you must make some kind of direct or indirect investment (and 
periodically replace that investment) in order to grow.  

Profit from Making People Addicted to Your Products and Danger of People Copying You 

If the graph represents a static point in time, value is highest in the power-house square 
when you have continuing monopoly power and lowest not in the bottom left box but rather in 
the left upper box where growth is high, and return is below the cost of capital. When the 
valuation matrix is discussed in the context of valuation, the fundamental objective of a 
business can be thought of as trying to get to the power-house box; the ability to remain in one 
of the good squares; and consider the danger of getting into the worst throwing money 
away/surplus capacity square with low returns and high growth. A big problem is that when a 
company gets into the power-house square, other companies want to do a similar thing and a 
lot of capital expenditures are made with optimistic expectations. Then supply in the industry 
increases when a lot of companies make investments to enter the business. With increased 
supply, returns decline and you quickly arrive in the worst square because of overcapacity. The 
real disaster occurs when the investments are long-term and the growth rate in the industry 
slows down. 

In thinking about this diagram, I remember the comments of an engineer when we were 
discussing the potential to earn high returns from manufacturing solar panels. Somehow the 
discussion moved to the rate of return Apple makes on iPhones. The young engineer made the 
point that you cannot compare returns earned on iPhones with returns on solar projects 
because people have an addiction to their iPhone that has been carefully developed and 
managed by Apple. We can read up a lot about sustainable competitive advŀƴǘŀƎŜ ŀƴŘ tƻǊǘŜǊΩǎ 
five forces, but I found this basic point about making monopoly profits by getting people 
addicted to a product a better way to explain value and strategy then most of the stuff you are 
fed in business schools.  

You want some monopoly power through brand loyalty (the notion of getting people addicted 
to your products like Coke, Apple, Disney, McDonalds, Starbucks, Tesla); innovation that is 
difficult to copy; size and economies of scale that create barriers to entry; and a variety of other 
things that result in what economists call economic rent (that is bad for overall society). Then, 
once you have a sustainable competitive advantage, you want to grow your economic rent by 
making people desperate for the latest version or by making old versions of your products 
obsolete so you can grow. We can all think about these philosophical ideas in working through 
ǘƘŜ Ǿŀƭǳŀǘƛƻƴ ƻōƧŜŎǘƛǾŜ ƻŦ ŀŎƘƛŜǾƛƴƎ ƘƛƎƘ LwwΩǎ όŎƻƳǇƻǳƴŘ ƎǊƻǿǘƘ ǊŀǘŜǎύΣ ōǳǘ ŦƻǊ ǘƘŜ ƳƻƳŜƴǘ L 
can only focus on the financial mechanisms rather than the social implications. 

Evaluation of Business Cases should Begin with Considering the Earned Return   



I have followed MBA finance courses thirty years after I was in a similar program. These days 
there are more case studies and excel files are provided that go along with the cases. I was 
review a course in private equity, a course in mergers and acquisitions and a course in financial 
equations like duration as well as courses that focused on diversity in the workplace. I found 
two things remarkable when reviewing the case studies and discussion. The first was the lack of 
discussion about fundamental questions surrounding return on investment and limited 
discussion of whether the prospects for a company make sense in terms of competitive 
strategy. The second thing that I found irritating was the presumtion that you can easily and 
objectively compute cost of capital from the CAPM (equity market risk premium and beta) 
without seriously questioning the model and without understanding that small differences in 
assumptions that drive the CAPM can have a large impact on value and investment decisions. I 
have been called an angry old man for questioning some of the basic ideas. 

Proof of the Value Formula that Includes Return, Cost of Capital and 
Growth Under Completely Stable Conditions 

 
In the McKinsey book a formula appears from nowhere (1-g/ROIC)/(WACC-g) and seems 

to be some kind of magic equation that can be used in valuation. Instead of just presenting the 
formula I think deriving the formula should be a starting point in the study of finance (I did not 
see this formula much less its derivation in Harvard Case Studies or MBA programs). Before 
working through the problems with measuring each of the variables ς these problems strike at 
the very heart of valuation and finance ς we can see how the fundamental return and growth 
parameters translate into value. When you see the value driver formula: Value = Earnings x (1-
ROI/Growth)/(Cost of Capital ς Growth) that considers the three fundamental drivers of value - 
return on investment, growth, and cost of capital, I think anybody who dreams of using this 
formula should be able to prove it. You should also be able to do a little algebra to adjust it for 
evaluating price to book, enterprise value to invested capital, price to earnings. Finally, you 
really should understand why the formula is not very useful without adjustments for changing 
returns and changing growth. To begin deriving the formula, understand that if you save money 
instead of spending money, your money will grow by the rate of return you earn on your 
investments: 
 

Wealth Growth = Savings Percent x Return on Savings 
 

Wealth Growth = Savings Percent x Return on Investment 
 

The second formula above uses the return on investment which is the income received 
divided by the investment made (I use the return on equity which can be replaced return on 
invested capital if you assume that the company is all equity financed with total investment 
equal to equity). If the income is re-invested in the company, the company then grows by the 
return on investment. The investment grows by the return (you can see that return and growth 
are essentially the same thing which is arguably one of the biggest issues with capitalism in the 
world today). As the growth continues from the earning the return, the growth can be 



expressed as return on investment multiplied by the investment. On the other hand, if you do 
not retain any income and instead pay it all out, then the investment will not grow. This means 
that the growth rate can be expressed as the return on equity (abbreviated as ROE) multiplied 
by the amount of income retained which is one minus the dividend pay-out ratio (abbreviated 
as 1-DPO). These two formulas as shown below: 

 
Value = D1/(k-g) 

 
Growth (g) = ROE x (1-DPO) 

 
While these two formulas are the basis for valuation, they are useless in terms of terms 

ǳǎŜŘ ƛƴ Ǿŀƭǳŀǘƛƻƴ ǘƘŜǎŜ Řŀȅǎ όǳƴƭƛƪŜ ǘƘŜ мфрлΩǎ ǿŜǊŜ ƴƛŎŜ ŀƴd boring dividend growth for 
companies like General Electric, Consolidated Edison and General Foods were the basis for 
valuation).  First, dividends are driven by growth and not the other way around (you do not 
want companies like Amazon to pay dividends if the company can grow) and the focus is on 
earnings rather than dividends. You can then re-arrange the growth formula and use the fact 
that dividend per share is the earnings per share multiplied by the dividend pay-out ratio to 
derive the dividends (D = EPS x DPO).  This leads to the classic value driver formula where value 
is driven by return (ROE), growth (g) and the cost of capital (k). 
 

DPO = 1 ς g/ROE 
 

Value = (E1 x DPO)/(k-g) 
 

Value = E1 x (1-g/ROE)/(k-g) 
 
 Earnings can be expressed as return multiplied by the book value of investment -- E1= 
ROE * B, and then a number of variants of the formula can be used to illustrate valuation ratios 
if you assume that return can be computed, and you assume that cost of capital can be 
computed. We will return to ǘƘŜǎŜ Ŝǉǳŀǘƛƻƴǎ ƭŀǘŜǊΣ ōǳǘ ƭŜǘΩǎ ƭƻƻƪ ŀǘ ŀ ŎƻǳǇƭŜ ƻŦ ǘƘŜƳΦ  ¢ƘŜ ŦƛǊǎǘΣ 
[P/B = (ROE-g)/(k-g)] illustrates that price to book is driven by the ability to earn a return above 
the cost of capital.  If ROE is equal to k, the P/B is one.  What a nice trick this would be to find 
companies with P/B equal to 1.0 and then find the ROE.  This is then the cost of capital. This 
formula can be extended to derive the following: 
 

 
1. The P/E ratio: [P/EPS1= (1-g/ROE)/(k-g)]. This comes from defining Value as P and 

dividing the equation by EPS.  
 

2. The cost of capital: [k=E1 /P x (1-g/ROE) ς g]. This comes from re-arranging the equation 
and demonstrates how cost of capital can be derived from expected cash flow. 
 

3. The enterprise value: [EV = NOPAT1 x (1-g/ROIC)/(WACC-g)]. This is the same formula as 
above, but earnings is replaced by earnings before financing (still after tax), return is 



replaced by return on invested capital, and the cost of equity is replaced by the overall 
cost of capital for both debt and equity that finance the total investment. 
 

4. EV as a Function of Invested capital: [EV= Invested Capital 0 * ROIC1 x (1-
g/ROIC)/(WACC-g)]. This formula is the same as above except that income (NOPAT) is 
replaced by = Invested Capital 0 * ROIC1. 

 
5. The price to book: [P/B = (ROE-g)/(k-g)]. This comes from the equation that income = 

ROE x Book Value of Investment. When the ROE = k, the top and the bottom of the 
equation are the same and the price to book is 1.0.  This implies that if you find 
companies that have a price to book of 1.0 with a consistent return, this return is about 
the same as the cost of capital. 

 
6. The WACC: [WACC = EV/Invested Capital * (1-g/ROIC) ς g]. This is like the formula for k 

above but allows you to derive the WACC. 
 

Why the Formulas do Not Work in the Real World 
 

It took me many years to work through and think about the simple formulas, but instead 
of being useful in valuation, they highlight the distortions from computing returns from 
accounting data. Take the notion that cash flow comes from net income versus payout and then 
value comes from the present value of the resulting dividends. For a growth company, return 
will not directly generate dividends because capital expenditures are greater than depreciation 
and there is less money for dividends. Similarly, the rate of return statistic is distorted by 
straight line depreciation, write-offs and other adjustments.  
  



Chapter 7: What does the IRR Measure 
Anyway and NPV versus IRR 

 

 This chapter introduces a few concepts related to valuation that are different than the 

general idea that NPV should be used as the basis for measuring the value of investments ς the 

method typically taught at the beginning of the first finance course. While the NPV is central to 

financial theory, the IRR rather than the NPV has taken over the world and become the 

pervasive method for assessing investments. The issue of using IRR versus NPV is addressed not 

from a mathematical perspective (this is not at all interesting), but from the standpoint of 

conceptual problems in coming up with a reasonable discount rate that is required in the NPV 

formula. The discussion covers what is the real meaning and a good definition of the IRR. Other 

issues addressed include why the equity IRR has become so pervasive in investment decisions; 

well-known problems with the IRR; problems with alternatives to the IRR; interpretation of high 

ƻǊ ƭƻǿ LwwΩǎ. 

Is the IRR Bull Shit? 

One example, I remember is when publicising one of its courses, something called the 
Amsterdam Institute sent out a mass promotional email proudly quoting Professor Phalippou of 
hȄŦƻǊŘ ¦ƴƛǾŜǊǎƛǘȅ ǿƘƻ ƘŀŘ ŀǇǇŀǊŜƴǘƭȅ ŘƛǎŎƻǾŜǊŜŘ ǘƘŀǘ άLww ƛǎ .{Φέ Iƻǿ ŎƻǳƭŘ ȅƻǳ ƴƻǘ ǎƛƎƴ ǳǇ 
for an expensive finance course with such a prominent Oxford professor who has made such a 
discovery? 

 



 

 

When making this statement as if he has made some kind of big discovery about 
finance, maybe Professor Phalippou was advocating to use NPV rather than IRR. which implicitly 
suggests that you should not evaluate risk with alternative scenarios and instead encapsulate 
all risks into the cost of capital measure. This comes from an arrogant idea made by academics 
that cost of capital can be measured in a precise way by using the CAPM. Perhaps he was 
thinking about the mathematical problem of multiple IRRs, where in the rare case where there 
are positive, negative and positive numbers, the IRR cannot be computed. This is a commonly 
discussed in finance texts; but is a rare occurrence for most investments. Alternatively, he could 
have been thinking about  the well-known problem that the IRR implicitly assumes the money 
earned as dividends is assumed be invested in new investments that have exactly the same 
return as the investment in question (which also applies to NPV). I doubt he was thinking about 
the issue of measuring returns when risk changes or the question of why IRRs seem to 
underweight the value of long-term investments because of compounding the risk premium. 

Nowadays, when you make a proposal to an investment committee, when presenting 
projects to the World Bank; when discussing the evaluation of an investment made by private 
equity, when assessing an M&A transaction and for a plurality of other investments, there is 
one number the investors focus on and that is the equity IRR. If you work in a project for a 
public institution, an investment will often be evaluated by something called an economic IRR 
which computed in a similar manner as the equity IRR but is supposed to account for 
externalities such as greenhouse gases, creating a better life of society and/or increasing 
employment. Over the course of my career, I have seen IRR take over the world. So, when a 
professor tells you this IRR number is bull shit, you may want to question him instead of the 
rest of the world. In this and the next few chapters the IRR is discussed and to be sure there are 



problems with the statistic. But we should first understand why the IRR has become such a 
persuasive number and what the IRR really measures. After understanding the IRR, we can 
address nuances with use of the IRR to measure the efficacy of an investment. Rather than 
spouting on about the problem with IRR the remainder of this chapter evaluates different 
alternatives. The alternatives either depend on the cost of capital (e.g. MIRR), which renders 
the methods subjective for management as most people in finance admit that cost of capital 
estimates is rubbish, or they ignore the timing of cash flows (e.g. the payback period).   

 

άWhat is this .ǳǎƛƴŜǎǎ ƻŦ ǘƘƛǎ Lww !ƴȅǿŀȅέΣ ŀƴŘ ǘƘŜ wŜ-Investment 
Rate Headache 

Over the years I have gained much more knowledge from general discussions with 
people who have endured the torture of attending my classes than by reading finance books 
and articles. Many times, the questions the students ask are very instructive. One example is 
when a lawyer from Malaysia asked me: άǿƘŀǘ ƛǎ ŀƭƭ ƻŦ ǘƘƛǎ ōǳǎƛƴŜǎǎ ŀōƻǳǘ Lww ŀƴȅǿŀȅΣέ 
seeming to wonder why the CEOs of companies are so focused on this mysterious number. I 
now regularly ask a variant of this question to participants in my courses. The typical answer I 
receive is something like the IRR is the rate of return. This is like saying a pilot announcing that 
the airplane is arriving late because of the delay in the flight landing at the airport ς there is no 
information in the answer as the rate of return is part of the very name of the IRR. But my 
answer to the question at the time was even worse. From some university class many decades 
ago, I learned that the IRR is the discount rate number that makes the NPV equal to zero and 
that was my response to the lawyer, and which disgusted her. Do you mean that CEOs of big 
companies are asking about what is the discount rate that makes the NPV equal to zero when 
investing in a new data centre. Not only does the answer that the not mean anything; it puts 
focus back on the cost of capital as the discount rate should be related to the cost of capital.  

My answer and vague statements about the IRR being a return do not address the 
underlying idea of what IRR really measures and why CEOs of companies care so much about 
the number. The best answer is that IRR is the growth rate in your money from making an 
investment. When you see that everything in measuring the benefit of an investment comes 
Řƻǿƴ ǘƻ ŎƻƳǇƻǳƴŘ ƎǊƻǿǘƘ ǊŀǘŜǎΣ ǊŜǘǳǊƴǎ ŀƴŘ LwwΩǎ ŀƴŘ ǘƘŀǘ ŎŀǇƛǘŀƭƛǎƳ ƛǎ ŘǊƛǾŜƴ ōȅ ƎǊƻǿǘƘΣ ȅƻǳ 
have a big foundation in valuation and many other issues (I am not saying that this is good for 
humanity). But this growth rate has some complications. 

The nice thing about the stock price graphs presented earlier that use the Yahoo 
adjusted close is that evaluate results of an investment in a stock can be evaluated with the IRR 
after the fact and this growth rate is the same as the IRR.35 The yahoo finance adjusted close 

 
35 You can work with the stock price and beta file at https://edbodmer.com/comprehensive-stock-price-analysis/ 
where the IRR is computed with the XIRR function and the compound annual growth rate is shown to produce the 
same value. 

https://edbodmer.com/comprehensive-stock-price-analysis/


assumes that dividends received are re-invested in the same stock, meaning the growth rate in 
ǘƘŜ ŀŘƧǳǎǘŜŘ ŎƭƻǎƛƴƎ ǇǊƛŎŜ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŎƻƳǇǳǘŜ ǘƘŜ Lww ŀƴŘ ǿŜ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ 
the re-investment rate. In a leveraged buyout transaction, the equity investment is made at the 
transaction followed by a period where zero or little dividends are received. Then, once the 
debt is repaid, the equity can be received in a lump sum when the company is re-sold. This 
means that we do not have to worry about re-investment and the IRR is the same as the growth 
rate with no ambiguity.36  

In the last chapter I presented the growth rates in stocks (which is the same as the IRR) 
for various stocks which were computed from the amount of the investment, re-investing 
ŘƛǾƛŘŜƴŘǎ ƛƴ ǘƘŜ ǎǘƻŎƪ ŀƴŘ ǘƘŜƴ ǎŜƭƭƛƴƎ ǘƘŜ ǎǘƻŎƪΦ ²ƻǳƭŘƴΩǘ ƛǘ ōŜ ƎƻƻŘ ǘƻ ƳŀƪŜ ǘƘŜ ǎŀƳŜ ƪƛƴŘ ƻŦ 
evaluation for any other investment that pays off in the future where the growth rate in our 
money is ŜǎǘŀōƭƛǎƘŜŘΦ /ƻǳƭŘƴΩǘ ǿŜ Ƨǳǎǘ ǊŜǇƭŀŎŜ ǘƘŜ ƘƛǎǘƻǊƛŎ ŎŀǎƘ Ŧƭƻǿ ǘƘŀǘ ƛǎ ŎƻƳǇǳǘŜŘ ōȅ 
yahoo.finance with future projected cash flow from our investment in anything else ranging 
from spending money on advertising to buying a company. The answer is not quite. In 
evaluating any investment from buying a stock to acquiring a company to investing in a 
hydrogen project to investing in advertising, to paying for your own education to buying a 
lottery ticket, we are evaluating the investment relative to uncertain future cash flow, and the 
success of the investments depends on some kind of explicit or implicit cash flow projections. 
These projections include some intermediate cash flow before the end of the project. Unlike 
the stock price, this cash flow cannot automatically be re-invested in the same investment and 
some assumption that must be made with respect to what happens to this cash flow. 

Understanding that IRR is the Growth Rate in Cash 

The notion that the IRR represents a growth rate is very simple to demonstrate that if 
there is one inflow and one outflow, the IRR is the same as the growth rate. This is 
demonstrated in the adjacent figure where a compound growth rate is computed over five 
years. The growth rate is applied to the initial investment, and this is assumed to be the amount 
of the investment 
realized. The figure 
demonstrates that 
you can convert the 
inflow and outflow 
into a very simple 
financial model 
where the IRR is the 
same as the growth 
rate. 

The This fact that cash flow between when we first take money out of our pocket and 
then have many periods when we receive or pay money creates what I call the re-investment 

 
36 You can work through exercises in the IRR file at https://edbodmer.com/project-finance-theory-and-contracts/. 



headache. The problem with the IRR 
statistic is that the intermediate 
cash flow assumes that we can 
invest the money at the same rate 
as the IRR itself. You can prove that 
the IRR is the growth rate with 
reinvestment at the IRR itself by 
setting up a simple little example 
with an up-front investment, some 
cash flow received and an assumed 
lifetime for the investment. When 
cash is received, you set up an 
investment account with an opening 
and closing balance and then allow 
the cash in the investment account 
to grow by investing in other 
projects that receive the same IRR. At the end of the life of the project, you can tabulate the 
accumulated cash. When you divide the ending money by the beginning money and raise it to 
the power of one divided by the life of the project, you get the compound growth rate which is 
exactly the same as the IRR.37  This just proves something that most will now, namely that the 
IRR is the growth rate with a big footnote. The asterisk is that to achieve growth, the money 
must be invested at the IRR itself. The example in the adjacent insert demonstrates this idea. 
The top part shows the IRR computed for an investment that lasts for three years (using the IRR 
function in excel).  The second part of the table proves that if you receive the cash flow and 
then re-invest the dividends in other investments that yield the same IRR, then the compound 
annual return over the three years after the investment produces the same return as the IRR. 
The IRR is 9.7% and the growth rate in cash flow is also 9.7%. 

 The simple example of computing IRR as the growth rate of cash flow corresponds to 
the definition of profit maximization in economics. First, rather than accounting profit 
maximization, EPS growth, obtaining high return on invested capital, or achieving the highest 
ǇƻǎǎƛōƭŜ bt±Σ ƭŜǘΩǎ ǎǘŀǊǘ ōȅ ǿƘŀǘ ǇŜƻǇƭŜ ǿƘƻ ŀǊŜ ƭǳŎƪȅ ŜƴƻǳƎƘ ǘƻ ƘŀǾŜ ǎƻƳŜ ƳƻƴŜȅ ǘƻ ƛƴǾŜǎǘ 
want most. If you have managed to save a bit of money, you can measure how well you are 
doing you can measure your performance by the growth rate in your cash flow. The growth rate 
is a compound growth and can be computed on an annual basis (the CAGR). When you see on 
television that the economy has grown at a rate of 2.1% or that stocks (including dividends) 
have grown at 8%, this is CAGR. 

Assessing Investments Using NPV or IRR 

 
37 You can write IRR = (Ending/Starting)^(1/life)-1, where Ending in the formula is the 
accumulated cash with re-investment at the IRR itself (no circular references here). 



Over the years I have had to listen many times to the tiresome argument as to the use 
of IRR versus ƴŜǘ ǇǊŜǎŜƴǘ ǾŀƭǳŜ όάNPVέύ. I always thought that this dispute was meaningless as 
everybody should know that the IRR and NPV are equivalent decision rules because the IRR is 
defined as the discount rate in the NPV formula that makes the aggregate NPV equal to zero. 

Defence of NPV with low cost of capital investments. Review and problem of applying 
same or similar cost of capital to different investments. Can increase value by investing in low 
cost of capital investments and growing. A good example is investing in renewable energy 
projects with a set of contracts and that is mature. 

But in one of my classes I met a person who represented the polar opposite of Dr 
Phalippou. His name is Dennis, and he had worked hard as an analyst making various models 
for different CFhΩǎ who would give him difficult modelling requests. Denis is obsessed with 
presenting things in a creative and practical manner and does not pay much attention to the 
theory of finance. !ǎ ǘƘŜ /ChΩǎ he worked for did not pay much attention to measures of the 
cost of capital, Dennis asked about finding decision metrics that do not depend on making an 
estimate of the cost of capital. After thinking about what Dennis asked, a bulb went off in my 
head and I realised that the IRR versus NPV debate is in fact much more subtle than I thought. 
The debate really involves the nuanced question of whether you should start with a discount 
rate and make investment decisions using the cost of capital as a base or whether you should 
search for metrics that do not directly depend on something ς the cost of capital -- that is 
fundamentally not measurable.  

For example, I ask people to define the IRR and I either receive the answer that the IRR 
is the rate of return (like saying the plane is late because it is delayed) or the meaningless 
technical jargon that the IRR is the discount rate that makes the NPV eqǳŀƭ ȊŜǊƻ όǎƻΣ ǘƘŜ /ChΩǎ 
ŀƴŘ /9hΩǎ ƻŦ ŀƭƭ ǘƘŜǎŜ ŎƻǊǇƻǊŀǘƛƻƴǎ ŀǊŜ ǘǊȅƛƴƎ ǘƻ ŦƛƴŘ ǘƘŜ ƘƛƎƘŜǎǘ ŘƛǎŎƻǳƴǘ ǊŀǘŜ ǘƘŀǘ ƳŀƪŜǎ ǘƘŜ 
NPV equal to zero). This sort of discussion is included in Part II. Later, in Part III, I work through 
mathematical equations and proof that the IRR is the compound growth rate in cash flow 
earned by making  and investment. This investment has a big caveat. That caveat is that the 
growth rate assumes re-investment of dividends occurs at the same rate as the IRR itself. In 
Part III I also present an alternative for computing the risk premium earned by an investment 
relative to the risk-free rate.  

 

 

Capital Investment and Assessing the Value of Justin Bieber Songs 

Before discussing the nuances of project finance analysis and the problems with 
corporate finance as well as how to integrate project finance ideas into corporate valuation, I 
begin with a basic capital investment analysis. You can think of this as the decision of a 



corporation to invest in a new factory or a new hotel. Alternatively, you can ponder the value of 
getting married or the value of investing in an MBA degree. Later chapters will move to project 
finance valuation and then discuss how projects can be combined to simulate the value of a 
corporation.  

To illustrate issues associated with basic investment rules, I try to construct as simple 
and as general investment as I can imagine. My example comes from something I heard about 
on television. I am sometimes forced to listen to the local television shows in the U.S. (that 
typically promote celebrities and Disney and then have advertisements about drug companies).  
A local news station reported a story about Justin Bieber selling rights to his songs for US 200 
million to the private equity company Blackstone. I assume that upon listening this story, 
ŀƴȅōƻŘȅ ǊŜŀŘƛƴƎ ǘƘƛǎ ōƻƻƪ ǿƻǳƭŘ ǘƘƛƴƪ ŀōƻǳǘ Ƙƻǿ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǾŀƭǳŜ ƻŦ Wǳǎǘƛƴ .ƛŜōŜǊΩǎ ǎƻƴƎǎ 
using IRR, NPV or some better method (I admit that I could not name one of his songs, but I 
have found that many young people in my classes have no idea who the Beatles are.)  

When you think about the value of cash flow from these songs, they may increase in 
popularity or maybe they will be forgotten. Maybe the songs of Justin Bieber will be like the 
works of Beethoven and be played for hundreds of years. To simulate the value of Justin Bieber 
music I have taken five minutes and constructed a financial model that hopefully illustrates the 
essence of NPV and IRR. I have 
assumed different economic 
lives and different cash flows 
defined by growth rates as it is 
reasonable to assume that we 
are not very sure about the 
life and the level of the future 
popularity of the music. When 
I began writing this chapter, I 
constructed a more complex 
model, but I have found that 
this simple model is more 
effective. Figure xxx illustrates 
results of the different lives 
and cash flow growth using a 
data table.38 

In studying finance at 
university, you would be 
taught to measure the value 
ƻŦ Wǳǎǘƛƴ .ƛŜōŜǊΩǎ ǎƻƴƎǎ ōȅ 
estimating the future cash 
flow and then using a discount 

 
38 You  can find the spreadsheet associated with this example at www.edbodmer.com 



rate to bring the value back to today ς the present. If the value of the future songs is larger than 
the $200 million paid, the investment is good, and it should be made. There are many problems 
with the NPV as a decision rule including something called the capital budget constraint and 
dealing with different asset lives. But the worst problem with NPV is that a small change in the 
cost of capital that people think of as some kind of variable that can be easily established is 
there. If the NPV is very high with a 5% cost of capital, it may turn to negative at 6%. Another 
smaller investment may have positive NPV at both 5% and 6%, but if you believe the NPV rules 
and you have made a fancy cost of capital analysis suggesting 5% is the cost of capital, you will 
select the investment that can turn negative with a slight increase in the discount rate.  

To illustrate problems with the NPV rule I present a little table that contains different 
ǎŎŜƴŀǊƛƻǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ƭƛŦŜ ƻŦ Wǳǎǘƛƴ .ƛŜōŜǊΩǎ ǎƻƴƎǎΦ  L ƘŀǾŜ ƳŀŘŜ ŘƛŦŦŜǊŜƴǘ 
assumptions about the growth in the value of the songs and different predictions of the 
remaining life over which people will continue to pay for the music (of course, you could be 
much more 
sophisticated). The 
simulations are 
summarized in Figure 
xxx. The Figure 
demonstrates that if 
the future cash flow is 
discounted at a 
relatively high 
discount rate, the NPV 
is low and negative in 
most cases (the 10% 
case). On the other 
hand, if the discount 
rate is low (the 5% case), then almost every scenario except the case where the songs are 
forgotten after 10 years has positive value relative to the $200 million invested. The point is 
that Figure xxx demonstrates how the net present value depends on the cost of capital rate 
applied. In Figure xxx, the IRR is equal to the discount rate when the net present value is zero. 
For example, in the left-hand side of the table, the NPV is zero when the remaining life is 100 
years, and the growth rate is zero. This implies that the IRR is equal to 10% using the life and 
growth assumption. 

There are also practical problems with the NPV in terms of ranking investments. Say you 
have a really big project that results in a quite large positive NPV because the IRR is a smidgeon 
above the cost of capital. Maybe you could use the NPV of 241 with the 3% growth case using 
15 years and 5% cost of capital in the right-hand side of Figure xxx. But this same scenario 
results in a negative NPV when using the 10% cost of capital. In theory, making the Justin Bieber 
investment is better than a bunch of small ǇǊƻƧŜŎǘǎ ǿƛǘƘ ƳǳŎƘ ƘƛƎƘŜǊ LwwΩǎ ƛŦ ȅƻǳ ŀǇǇƭȅ ǘƘŜ р҈ 
cost of capital. But if you get the cost of capital wrong and increase it a bit, the whole thing 
reverses, and the big project with positive NPV becomes negative. Further, if the big project has 



a longer life than the small projects, the NPV for the small projects should include replacement 
projects and the NPV does not account for the potential replacement of project. 

In preparing for my teaching assignments, I have read the McKinsey Book a few times. 
The first time I read the book I thought it was a powerful explanation of how to apply financial 
ideas. The second time I read it I was much less impressed. The third time I read it I thought it 
was dangerous in its emphasis on using WACC in evaluating the return on investment and over 
emphasizing discounting cash flow. One of the things I liked in the first version I read was the 
statement that analysts tend to overestimate the cost of capital and then compensate for this 
high cost of capital with over optimistic assumptions. When I looked for this in later versions 
the statement disappeared.  

Problem with the NPV Method: Any Suggestion that the Cost of 
Capital Can be Accurately Measured is Nonsense 

The cost of capital consumes three chapters at the end of the book. I have purposely put 

the cost of capital at the end of the book and not the beginning because it is not reasonable to 

claim you can compute a The cost of capital is defined as the minimum expected rate of return 

investor will accept for a given level of risk. This is a mysterious number where you searching 

for the lowest acceptable number. The minimum return cannot be found on the internet (like 

you can find credit spreads and interest rates) and it does certainly does not come from a 

survey of Chief Financial officers tell you (they will give you ridiculously upward biased numbers 

because they naturally want to earn high returns). The best way I can think about the definition 

of the cost of capital number is to imagine a bidding scenario.  

Say you have multiple bidders sitting in a meeting room in Dubai who want to win a contract to 

construct a solar project. In order to win the bid, you must offer the lowest price. Further 

assume the equipment is mandated in the bid and the estimates of the cost are very similar for 

different bidders. I mean to construct this example so the only real way to win the bid is to push 

the rate of return to as low as you possibly can and still earn a return that's acceptable given 

the level of risk. When you are sitting at the table you may have to make a cell phone call to the 

CFO to push him down as far as he can go. You need to make the CFO complain, swear and 

sweat. That minimum level is exactly what the cost of capital is supposed to be.  

 

 

With all of the business schools, professors, and Nobel prizes it is remarkable that the 
NPV/IRR debate continues, and finance has not come up with a good way to measure the value 
of an investment. I ended the last chapter with the mathematical fact that small differences in 
the earned or desired return (compound growth) can make a big difference in the value of a 
corporation as the time-period for the evaluation of a corporation is indefinite. This is the same 



way of saying that small differences in IRR are not trivial. As we proceed with discussion of 
valuation, I will generally use the IRR as the most reasonable way to measure return (for 
example, as compared the ROIC). My problem with the IRR is not the problem that is often 
taught -- the mathematical issue that you sometimes it cannot be computed if the cash flow 
sign changes. Problems with the IRR really come from the reinvestment headache described 
below when you must make some kind of assumption with respect to what happens to money 
that you receive ς dividends -- before the end of the project. In writing this book I do discuss a 
resolution to this issue with a method I name the risk premium method that computes the 
earned risk premium above the risk-free rate. But in the real world the IRR is used, and it is 
doubtful that anybody will pay attention to other measures.  

  



Chapter 8: Problems with, and Alternatives 
to the IRR ς Hydro Projects in Africa 

 

No Magic Pill. Instead, Some Suggestions to Improve Your Critical 
Thinking About Finance 

The Oxford professor who complained about IRR may have had various reasons for his critique. 
I doubt his problem was a nuanced argument that both the IRR and the NPV techniques 
implicitly compound risk premia in evaluating investments and while that may apply to some 
investments, it certainly does not apply to all. IRR gives no value to cash flow far in the future or 
that the IRR does not directly measure the effect on returns from changing risk.  The real issue 
is coming up with a good alternative and understanding why IRR is computed. 

The MIRR is the modified IRR where you put in a re-investment rate that could be the 
WACC. You can set up an account where the opening balance receives a rate different than the 
IRR itself. You could assume that the re-investment rate is an estimate of the WACC. If there are 
no intermediate cash flows (like equity cash flow in a private equity transaction for example), 
the re-investment rate does not matter. But in more typical situations, the project produces 
continual cash flow and re-investment income can easily be more than the nominal cash flow 
itself.  The big problem with the MIRR which means it should not be discussed further is shown 
in the table xxxx. In this 
table, the cost of capital 
changes and there is no 
change in their IRR because 
the IRR does not depend 
on the cost of capital. The 
NPV declines as the cost of 
capital increases. I defy you 
to interpret this IRR for 
projects with different 
sized projects and with projects that have different lives. Now look at the MIRR row.  The MIRR 
is just matching the cost of capital, so this statistic is essentially a copy of the cost of capital. 
Worse yet, the MIRR goes up when the cost of capital and supposedly the risk goes up. 

 

 



Alternatives to IRR Other than the NPV in Measuring Growth and 
Value 

I have struggled with the re-investment rate problem for a long time, and I have largely 
given up on finding a better alternative than using the IRR itself as the re-investment rate (with 
the exception of the IRR premium below)Φ ²ƛƴǎǘƻƴ /ƘǳǊŎƘƛƭƭΩǎ ŦŀƳƻǳǎ ǉǳƻǘŜ ǘƘŀǘ άŘŜƳƻŎǊŀŎȅ ƛǎ 
ǘƘŜ ǿƻǊǎǘ ŦƻǊƳ ƻŦ ƎƻǾŜǊƴƳŜƴǘ ōŜǎƛŘŜǎ ŀƭƭ ǘƘŜ ǊŜǎǘέ ƛǎ ƻǾŜǊǳǎŜŘ όL ǘƘƛƴƪ Ƙƛǎ ǉǳƻǘŜ άǘƘŜ ōŜǎǘ 
argument against democracy is a five-ƳƛƴǳǘŜ ŎƻƴǾŜǊǎŀǘƛƻƴ ǿƛǘƘ ŀƴ ŀǾŜǊŀƎŜ ǾƻǘŜǊέ ƛǎ ƳǳŎƘ 
better). In terms of IRR compared 
to alternatives that may be used, 
the typical alternatives to IRR 
include MIRR, MOIC, payback, and 
NPV.  

I computed the XMIRR. Somebody 
said in fancy language that this is 
demonstrably better and I got half 
way through a McKinsey article. 
Nothing here. 

 

The classic decision rule for any investment is to first come up with a discount rate that 
reflects the risk of a project and then compute the net present value. In general, arguments 
about NPV versus IRR silly because the IRR is just another way of expressing the NPV (the IRR is 
the discount rate that makes the NPV equal zero). But the NPV (that accounts for the up-front 
investment and prospective cash flow) gives you a number that is not useful from a 
psychological perspective. The number is above zero when the IRR is more than the cost of 
capital, blah blah blah. The practical contrast between the NPV and the IRR is a bit more 
interesting and involves two things. First, for the NPV calculation you need a measure of the 
cost of capital which as I keep repeating is at best a vague number. The idea of presenting the 
dramatic change in value that results from small changes in cost of capital demonstrates why 
people do not want to rely on the number. Second, the number given by the NPV is not a 
practical way to rank investments. Note that I include APV ς adjusted present value in this 
discussion. The APV just uses a different way to compute the cost of capital and does not really 
add anything. 

The thing that is attractive about the IRR is that we do not have to make any assumptions about 
the most controversial part of valuation, which is the cost of capital. So, when the big boss 
looks across a whole bunch of different investments; or a private equity firm receives proposals 
from developers desperate to get money; or you are deciding which stock to buy after you have 
a very good model with careful evaluation of the terminal value; or you are deciding whether to 
invest in another child (probably a negative IRR, especially after you add in the cost of carbon 
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emissions), you can compute the IRR and quickly compare the LwwΩǎ across investments. You 
Ŏŀƴ Ǌŀƴƪ LwwΩǎ ŀƴŘ ŦƛƴŘ ǘƘŜ ōŜǎǘ ǘƘƛƴƎ ǘƻ Řƻ όƛŦ ȅƻǳ ƘŀǾŜ ǎƳŀƭƭ ǇǊƻƧŜŎǘǎΣ ȅƻǳ Ŏŀƴ invest in a lot of 
them). If we could only get around the nasty reinvestment issue. I discuss IRR problems with 
changing risk, different lives, positive ς negative ς positive cash flow and high IRR long-term 
investments in Chapter 3. 

I have reviewed Harvard case studies and the kind of analysis that is discussed in expensive 
MBA programs. The framework for these cases is to start with the cost of capital using the 
CAPM with some kind of given arbitrary equity market risk premium. When Dr Phalippou 
exclaims that IRR is BS, he is most probably advocating this kind of academic treatment of value 
that depends on the cost of capital assumption. Like the typical case studies, he probably 
assumes a cost of capital using a high equity market risk premium. But given the craziness and 
vagaries of computing cost of capital, any method that depends on cost of capital is rightfully 
rejected as a preferred method by people who make investment decisions in the real world.   

 

Multiple of Invested Capital and Payback Period have the Assume no 
Re-investment Rate  

For many transactions it is becoming common to show the multiple of invested capital 
and if you have not seen this it may seem sophisticated. In fact, it is very simplistic and 
completely ignores any income at all from re-investment. The payback period also just 
accumulates cash flow and counts how many periods (years) it takes to recover the initial 
investment. The payback period can be a little intuitive if somebody tells you that you get your 
money back in six years and then all the rest is upside. But the payback period ignores the cost 
of money, and it does not quantify the upside. The MOIC, like the payback period, ignores any 
cost of money and it does not directly account for the time-period it takes to get back the 
investment. The MOIC can be computed for a given time-period, and it is then very similar to 
the payback.  

The real problem with the MOIC is similar to the IRR problem in that it does not account 
properly for the timing of cash flows ς the dividends received ς over the investment period. If 
dividends are received almost immediately (like tax equity investments in the U.S.), this is 
ignored in the calculation. The MOIC is the multiple of invested capital which is simply the total 
cash inflow divided by the cash outflow for the investment. I also compute an alternative 
multiple of invested capital that includes re-investment earnings. The payback is the number of 
periods it takes to payback your investment. The premium above the risk-free rate measures 
the total cash flow inflow compared over and above the inflow you would get if you invested at 
the risk-free rate.  

In working on financial models over the years, I have tried to come up with methods 

that address the problems associated with the IRR, particularly the reinvestment headache. 



Before writing this book I had just about given up. But when thinking about the CAPM and debt 

where cost of capital is expressed as the premium relative to a risk-free rate, I have developed 

an alternative were returns can directly be compared to the equity risk premium and/or credit 

spreads. I am not suggesting that the risk premium method will be adopted, but you can use 

the approach as an alternative and demonstrate distortions in the IRR.  

 

Earned Premium versus Risk Free Rate  

Mechanics of Risk Premium Method ς Three Steps and Simple Example 

Easy to compute the premium versus the risk-free rate. If the IRR is the risk free rate there is no 
premium. 

Can Spread out the premium over 
the life in different ways. One way 
is to use the PMT formula and 
spread out the premium at the risk-
free rate. 

After compute the levelised 
premium, can divide by the initial 
capital expenditures. 

Start with one period case where 
the answer is clear. Here the cash 
outflow is 1,000 and the cash inflow is 1,100 meaning the return is 10% (1,100/1,000)-1. The 
risk-free rate is assumed to be 3% and so the earned premium is 7%. You could just subtract the 
IRR from the risk-free rate to get the 7% premium. Alternatively, you can compute the PV of 
1,100 at the 3% risk free rate giving you 1068. Then the 6.8% can be computed with the PMT 
function for one period giving you the same 7%.  Finally, you can prove that 7% really is the risk 
premium by creating a level payment for a one-year risk free security. This would give you 
1,030 as shown on the bottom of Table xxxx.   

To further explain this process, I have created a two-year and a three-year case.  In these cases 
you cannot simply subtract the risk free rate from the earned IRR to compute the earned risk 
premium. The underlying problem is the discounting of the risk-free rate. 

Use an example with one outflow and a set of cash flows 



In the second case the IRR is 6.6% with two years of cash flow. If you subtract the risk-free rate 
of 3% from the IRR, you get a risk premium of 3.6%. But this calculation neglects the 
mathematics that premium is computed over two periods. When computing the present value 
at the risk-free rate, the value you would pay for a risk-free stream is 5.24% more than the 
investment. 
Dividing this 
premium by 2 
gives you a 
period-by-period 
premium of 
2.62%. This 
2.62% is not 
precise because 
it does not 
recognize the 
value of the risk-free investment over time. You can use a levelizing formula to compute this 
which accounts for the accumulation. 

 

 Simulation of Why this Makes a Difference 

First, the model. Use the solver to find the cash flow that gives the same IRR. In this case the 
cash flow is set in cases with different patterns and different lives to give a value of 7%.  The 
case demonstrates that the same IRR gives different risk premium figures. Again, there is no 
judgmental discount rate.  Remember, the IRR is the same, but because of the re-investment 
assumption, the economic evaluation of different cash flow patterns are distorted. 

The cash flow patterns are shown in the graph below. 

 

 

 



In the table below, the premiums for the longer-life are increased even though the IRR has not 
changed.  

 

The problems highlighted 
from the methods above are that 
we do not want to use the cost of 
capital and we would really like 
to get around the problem of the 
re-investment rate. Further there 
is a problem with the IRR when 
evaluating long-lived assets (and 
high returns). This problem is 
illustrated in table xxx below. In 
table xxx you can see that with 
longer lives, doubling the life of 
an asset results in a very small 
increase in IRR even though the cash flow has more than doubled. In table xxx, the IRR for a 
project with a life of 45 is 10.45% while the IRR for a 90-year project has an IRR of 10.69%.  This 

is mathematically 
correct but not at 
all intuitive. The 
change in the cash 
flow received on 
the project is 
shown by the 
multiple of invested 
capital which is ___ 
for the 45-year life 
and increases to 
___ for the 90-year 
project. One way to 
address this is to 

compute the premium earned relative to making an equivalent investment in a risk-free asset. I 
believe this is not a new idea. Compute the cash flow you would receive from using your 
investment and assuming you get cash flow from the risk-free rate. This should be something 
like the rate of inflation. Discussion of tax equity. Get the equity out immediately versus a 
leverage buyout where have to wait. 
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Chapter 9: Financial Statement Analysis 

and Difficulty in Finding the Earned Return 
 

Stamp Out Chartered Accountancy 

Rate of return is a measure of the benefits of an investment relative to the cost of the 
investment. It drives both the assessment of an investment and measurement of whether an 
investment is performing better or worse than expected. Now, I began my career in an 
accounting department, and I feel a little bad in asserting that accounting gets its most 
fundamental objective wrong. My critique in this chapter is divided into the following four 
parts:  

1. Why an unbiased and accurate 
measurement of return is important. 

2. What are reasonable expectations of 
return in the long run. 

3. Why classic financial statements of a 
corporation result in biased 
measurements of return. 

4. What can be done about measurement 
problems resulting inaccurate 
performance evaluation. 

A key idea in Chapter 2 and Chapter 3 was to demonstrate that calculation of return is 

behind a lot of valuation. The theme of evaluating rate of return will continue in our discussion 

of performance evaluation in Chapter 5, in discussion of multiples in Chapter 6, in developing 

terminal value in Chapter 7 and throughout the rest of the book. This chapter is about the 

mechanical computation of returns from financial statements and whether it is possible to 

derive a useful estimate of return can be established. In order to make a valuation we go back 

to the strategy graph of value drivers (the return versus cost of capital and growth) and the 

points about competitive strategy that can result in value creation.  

 

Why Unbiased Return Statistics are Essential from Financial 
Statement Analysis 



Imagine the following situation. You know the rate of return for current investment 
projects in a corporation. You have studied the market prospects for the company, the 
competitive landscape and the cost structure in the industry and you are convinced that the 
current level of return on investments (the IRR) will decline by a modest amount over the next 
five years and the potential for finding new investments (the growth rate) will also decline. You 
have your own idea about the minimum IRR that you will accept for taking risks for the 
company and that your forecast will be wrong (this is the definition of the cost of capital). In 
this imagined case with IRR information of on individual projects, you could make a reasonable 
valuation of the company. Maybe you could use the value driver equation introduced in 
Chapter 2 with changing returns and growth. Better yet, you could develop a simple financial 
model that includes separate investment projects with changes in the return. This is the way 
valuation is supposed to work.  

The problem with accounting data is that you cannot do either of these things with 
financial data. Maybe you can make an earnings projection from company provided guidance or 
from the earnings forecasts made by investment analysts. But when it comes to the long-term 
prospects for earning a return above the cost of capital you get stuck. You do not have 
information on individual projects, and you only have return on investment measured from 
operating income and the balance of net plant, both of which are affected by depreciation 
expense. If you do not start with a correct measure of the rate of return and the future return is 
distorted because of accounting information, you cannot make a good assessment of the 
returns that can be generated from new projects. All of your work that evaluates details of 
company strategy and industry economics will or will not generate high or low returns cannot 
be effectively used in valuation. For example, say the rate of return computed from financial 
statements is overstated because the assets are old or there has been an impairment write-off 
and/or the prospective return is understated because straight line depreciation. You cannot 
then apply your analysis of the competitive position of the company and its management skills 
in maintaining economic rent.  

I argue that the fundamental goal of financial statement data is computing the return on 

investment and accounting data badly fails in this respect.  

Once we have the return on capital, we can make some kind of prognosis about what will 

happen in the future to that return. In the end, the most basic objective of financial statement 

analysis is to get Some of the reasons that the one think you want from the accounts is the rate 

of return on capital include: 

1. You could then apply the value driver formula (1-g/ROIC)/(Required Return-growth) to 
derive how much you would pay for an asset. If we want to do this, we need an accurate 
picture of the past return so that we can assess the future prospects. Without knowing 
the return, this little exercise will not get you anywhere (Chapter 2). 

2. The understanding of P/E and EV/EBITDA multiples depends in part on the changes in 
the rate of return. For example, if the return is expected to increase, the earnings 
multiple should be much higher. Further, even if a company grows a lot, if the return is 



low the multiple should also be low. To evaluate changes in the rate of return you would 
require reasonable data on both the historic return and the prospective return (Chapter 
6). 

3. Terminal value calculation and philosophy (Chapter 7) depends on an assessment of 
whether you believe that current levels of return can be continued and/or when and 
whether you believe the return will decline. To make judgments about the terminal 
value you again should have an assessment of current returns relative to the long-run 
potential. 

4. In evaluating individual projects and corporations, I suggest that the first test should be 
whether the projected return is reasonable given competitive landscape. If the 
projected return is high, you should ask tough questions about competitors entering the 
market. This assessment of whether the return is reasonable in part comes from 
evaluation of historic returns (Chapter 5). 

5. A simple way to think about acquisition analysis is to look for companies in your industry 
that are earning a low return on investment which implies that you as an acquiror can 
improve the return. If you do not have reliable data on the historic return, this 
assessment cannot be made. 

6. It is one thing to balance the balance sheet in a model. Assessing the reasonableness of 
a corporate financial model is another matter. I suggest that the way to start making an 
assessment of a forecast is to compare the projected return on investment with the 
projected return on investment (not the return on equity). If the return is distorted, this 
first test cannot be made.   

From these points I hope you agree with me that if financial statement analysis cannot be used 
to evaluate the rate of return, then it is not very useful.  

 

Three Graphs that Demonstrate Problems in Measuring the Rate of 
Return 

 

One more demonstration of the notion that evaluating the rate of return on invested 
capital is data presented by McKinsey. Figure xxx taken from the 6th edition of their book is 
supposed to illustrate how returns decline over time but high returns remain high and low 
returns remain low. (For some reason they do not include goodwill in the analysis even though 
it represents part of the cash that is invested to purchase a company. I discuss this later). The 
graph is also meant to illustrate that returns do not completely converge to one another, but 
instead companies that have been earning high returns continue to earn high returns. This is all 
very nice and may be true. But if the returns are distorted because of aging assets, 



impairments, goodwill, asset allocations, and many other things, this graph cannot be based on 
meaningful data.  Furthermore, if you somehow still believe that WACC means anything after 
completing this book, the returns in Figure xxx certainly cannot be compared to any kind of 

WACC number because of the distortions 
in computing the return.39  Psychology. 
Think made a big discovery and cannot 
admit that the numbers are worthless 
because of accounting rules. If was true 
than could get fancy with terminal value. 
Understand if wrote 800 page books and 
consulting is centred on the idea. Needs to 
be proprietary because would be such a 
mess. 

 

 

Requirement for Economic Return in Assessing Forecasts 

As an example, consider the forecast made for Air Arabia made by an analysis used to 
construct a valuation of the stock. The one number that would matter to me would be the 10% 
ROIC in 2016. This number is a lot higher than the historic numbers and bigger than the 
estimates made for the earlier years (this higher return comes along with a high rate of revenue 
growth). The 2016 ROIC drives the terminal value which is the biggest number in valuation. In 
this example, the first question must be what is the story behind the increased return and how  
can this return be sustained. Not surprisingly, the projected stock price was triple the actual 
price. The points I am trying to emphasize in this chapter is first the usefulness of looking at the 
ROIC to test the financial projection and second the problem that this key number is distorted 
by accounting mechanics. 

 
39 McKinsey Book 6th Edition. Page  



The reason I suggest using ROIC rather than ROE is that a financial model can easily change the 

capital structure. For example, if the model builds-up surplus cash or borrows short-term debt 

with cash flow after capital expenditures, the return on equity will be affected. If a lot of cash 

goes on the balance sheet and the earnings on the cash is just about zero, then the return on 

equity will decline because the equity balance increases with the cash and the cash earnings 

push down the earnings. 

The ROIC is supposed to 

be more pure where you 

can assess   

Is it going up because of 

higher prices. Because of 

Operating Leverage. But 

real problem is if it is 

going up because of lower 

capital expenditures. 

Address more important 

problem of how many 

capital expenditures in 

the terminal cash flow later. 

 
 

Thinking of ROIC and Project IRR Forecasts for Valuation in Statistical 
Terms 

In evaluating the value of a corporation and in particular the terminal value, I argue that 
you should make a forecast of the ROIC and the growth. If you knew the future trends in return 
on invested capital and the growth, you could use this data to back into the cost of capital if you 
know the stock price. If you make a forecast with the ROIC rather than the alternatives that use 
multiples or terminal growth, you implicitly making a capital investment forecast that is 
consistent with both the growth rate and the return.  

In discussing valuation from discounted cash flow, I have heard people being worried 
that the terminal value is a large part of the overall value. I hope you see that this is silly as the 
terminal value is supposed to be a big part of the value of a corporation because any corporate 
valuation or any multiple implicitly assumes that a company will last indefinitely. Arguably the 
biggest question in valuation is what will happen to the return on invested capital over the 
long-term. To make this assessment, an obvious place to start is what has been the return on 
capital in the past. For a company such as Carlsberg beer, or Flower Foods the company is 
probably already in a stable equilibrium state, and it may be reasonable to assume that the 



return on capital is consistent with historic levels. For this, you clearly need an unbiased 
estimate of the historic return on capital.  It is also better if you have a long-term estimate. 

In this chapter I discuss the rate of return as a statistic where history can be used as a potential 

guide and a starting point. The main point is that the rate of return can be very ambiguous to 

calculate, and it can become a biased or useless measure. If we had good historic data on the 

rate of return that tell you how much a company has earned in the past and you have some 

judgement about what kinds of things will happen in terms of competitive position to access 

prospects for future returns, you could then have a pretty good idea about the valuation of a 

company. But when you see the way that this all-important statistic is computed in practice, 

these ideas fall apart. I suggest that spending time looking at investor analyst reports on the 

rate of return can be a waste of time.  

 

9ŀǊƴƛƴƎǎ CƻǊŜŎŀǎǘǎ 5ƻƴΩǘ ¢Ŝƭƭ You Much 

You can ponder a case where you have no idea how to project the future rate of return. You 

could then do what most people would do, and make a forecast of earnings or earnings per 

share using some kind of historic growth estimation that includes the earnings guidance made 

by the company. You may make a careful forecast of two of the three operating factors ς the 

revenues and the expenses. But you would have no idea how to forecast the last part of the big 

three ς the capital expenditures and other investments. Without any idea of how to make 

capital expenditure forecasts ς the required capital expenditure to generate the rate of return, 

you forecast is most probably meaningless in terms of the ability to think about its value. 

 

 

Rate of Return and HBS Cases 

Case study of Burton Sensors. Simple case and not a real company. Assumes that continue to 
grow without making capital expenditures. Do not include return on invested capital in the 
case. If computed return on capital it increases. Need to get back to a normal return in the 
competitive business.  Will address this case in terminal value. 

 



 

 

Part of the problem is evaluating how to evaluate cash amounts that are on the balance sheet. 

Invested capital should include cash but not surplus cash. It is generally inefficient to hold cash 

on a balance sheet ς one could say that the cash is sleeping. So, unless there are large balances 

of cash, it is pretty reasonable to assume that the cash is necessary for ups and downs in 

revenue collections and required payouts.  

When making valuations, students of finance will quickly learn about net debt. Maybe they 

could be told that cash is like negative debt and that any cash that is not used to manage short-

term liquidity needs could be used to pay down debt.  The students learn that a lot of cash 

and/or short-term investments on the balance sheet make the cash flow less volatile (because 

ƻŦ ǘƘŜ ŜŀǊƴƛƴƎǎ ƻƴ ǘƘŜ ŎŀǎƘ ŀƴŘ ƛƴǾŜǎǘƳŜƴǘǎύΦ {ƻΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǿƘŜƴ ōŜǘŀǎ ŀǊŜ άǳƴƭŜǾŜǊŜŘέΣ ǘƘŜ 

surplus cash is supposed to be treated as negative debt.  Further, when you compute return on 

invested capital, the numerator should only include cash flow from operating activities ς this 

means no income on surplus cash. Similarly, the denominator should only include invested 

capital related to operating activities.  This means that if invested capital is computed from 

equity invested plus debt invested, then any cash or other investments that are not related to 

operating activities should be subtracted from the other invested capital. 

Let's deal with the problem of what to do about how much cash you need how much liquidity 

do you really need to keep running your business and how much cash is Surplus cash and how 

much cash is necessary to run the business. Something I have observed and something I have 

done myself is trying to find a rule somebody else does then having some kind of reference. 

One example of this is rules on what is surplus cash and what is cash needed for running a 

business. One example is an arbitrary rule that 2% of revenue is necessary to run the business. 

Another rule I have heard about is a little fancier where you compute the standard deviation of 

the ratio of cash to revenues and then put if the ratio is more than one standard deviation away 

from the average, the average plus the standard deviation is used for the operating cash.  It 



sounds pretty sophisticated, but it is the rule is meaningless. In the case of Amazon and GE, I 

assume all of the cash is needed for liquidity.  

 

Separating the Balance Sheet and Finding Core Operating Activities - Mechanics of Computing 

ROIC  

You make a little column that says invested Capital Computing from Finance alternatively you 

go right next door and make a second little column next to the balance sheet and say Capital 

computed from direct Investments that are made to finance the core operations. An example of 

this calculation in the case of Amazon is shown in Figure xxx below. The Core Business of the 

asset and when you do that don't include Surplus cash but you do include things like inventories 

and accounts receivable very importantly the net plant assets the long-term assets of the 

company things that are related to financing the other business from alterations sprayable and 

you have to struggle with some deferred taxes and other liabilities and those sorts of items 

footnote you can see how this works by going to their website and seeing the mechanic okay so 

the graph below shows the turn on invested Capital overtime for our two companies Amazon 

and the we show this in two different cases where you use difference different assumptions 

Surplus cash and other items that's our first ambiguity. 

I could complain about the difficulty in segregating ambiguous accounts in the critique of 

financial statement analysis. 

Figure xxx with segregation of income statement and balance sheet 

 

Financial Statement Analysis and How Much Does Apple Make when 
You Buy and iPhone. 

CƻǊ ŀ ŦŜǿ ǊŜŀǎƻƴǎ ǿƘƛŎƘ L ŘƻƴΩǘ ǿŀƴǘ ǘƻ ǿǊƛǘŜΣ L ƘŀǾŜ ƴƻǘ ōŜŜƴ ŀōƭŜ ƎŜǘ ƳȅǎŜƭŦ ǘƻ ōǳȅ ŀƴŘ 

iPhone. One of the reasons is that I want to know how much Apple would be earning when I 

would buy the iPhone. To see how much shareholders get when buying an iPhone you could go 

ǘƘŜ !ǇǇƭŜΩǎ ŦƛƴŀƴŎƛŀƭ ǎǘŀǘŜƳŜƴǘǎ ŀƴŘ ŎƻƳǇǳǘŜ ǘƘŜ ǊŜǘǳǊƴ ƻƴ ƛƴǾŜǎǘƳŜƴǘΦ  

I use net debt and the case of Apple to illustrate why one can suggest using return on invested 

capital as a statistic to evaluate future prospects of a company rather than return on equity or 

some other measure that measures cash flow after debt. 

In the graphs of return on invested capital for GE and for Amazon, understanding that the 

effects of straight line depreciation in the in the calculation return on invested completely 

distorts the data. because very problematic issue companies assets that are aging will have a 

higher return on invested Capital because they also  they need to subsequently increase the 



return on invested capital  the return on your  does not Paramount write-offs but jump in the 

invested Capital as we saw in the graph for General Electric now hey.  

We have to make some judgments another understand we are  trying to look at the core assets 

of the business a few years ago have billions in cash on its balance sheet I don't know exactly 

why it was there. But I understand it was about re-patriation. Apple held its cash and they 

would have labeled this cash.  

 

Accounting Problem 1: Return on Invested Capital and Asset Life 

One reason for the problems with measuring the return on invested capital is the age of assets. 

If you think about a single asset with cash flow that is received constant over the life, the return 

on investment increases over time simply because the asset depreciates and the net capital 

associated with the asset declines to zero. This means that if assets are older for one company 

than another company, the return on investment will be higher. I was not going to bother with 

this, but you may have to demonstrate this to consultants. Three scenarios. No replacement 

and replacement fast. 

 

Accounting Problem 2: Research is Different from Development and Just What Exactly is An 
Investment 

I watch YouTube videos sometimes (never about finance) and I am way too cheap to pay for the 
thing that allows you to skip the advertising. LŦ ȅƻǳ ŘƻƴΩǘ ǘǳǊƴ ƻŦŦ ǘƘŜ ŀŘŘǎΣ ȅƻǳ ǿƛƭƭ ǉǳƛŎƪƭȅ 
come across something like the possibility to make hundreds of thousands without working and 
without making an investment. As the size of investment and capital expenditures seems to be 
minimized relative to earnings, I struggle in thinking about whether you can generate returns 
without making some kind of investment. When you think about economics and try to find how 
you can receive money without doing anything at all. You could wait for money to come from 
the sky. You could wait for somebody to die and receive inheritance. Maybe you can trick 
somebody rich to marrying you. But other than a few things like that, to get something in the 
future, you have to make an investment. The fundamental question in finance is what kind of 
return you can earn on your money and how can you find people to invest in your project if you 
ŘƻƴΩǘ ƘŀǾŜ ȅƻǳǊ ƻǿƴ ƳƻƴŜȅ 
  
 
Think differently about investments and do not use an accounting definition that is something 
like something where the asset lasts longer than a year. This is nothing. The definition of an 
investment should be something ς money, time or pain ς that you make and that yields future 
benefits that are generally uncertain. This can be advertising, inventory, software development, 
acquiring permits, employee training and many other things. Think of an irritating interview 



with an actor in a Disney movie talking about the deepness of the themes and the skills of the 
team making the film. This is an investment.  
 
Cannot remember the definition of investment.  
 
 
We are looking for ROIC or IRR. But what is an investment. Again, the definition of investment 
by accountants, that an investment is where the benefits are longer than one year is worthless. 
There is a big danger of falling into the trap of believing the definitions.  capital expenditures, 
inventories, advertising, research and development, software development. 
 
 
 

Accounting Problem 3: Mental Gymnastics and Goodwill versus Gains on Sale of Assets in 
ROIC 

Years ago, when we were discussing the return on investment in a class, I remember a student 

in Prague asking about the specific formula for return on invested capital versus return on 

capital employed. The notion that McKinsey would exclude Goodwill in the calculation of return 

on invested capital (I have no idea, whether intangible assets are also excluded) demonstrates 

how you cannot apply standard formulas when computing the return on capital. I have already 

addressed issues associated with separating the balance sheet and income statement when 

computing the return and demonstrating that there is a lot of ambiguity. I believe that 

pondering this kind of question is a worthwhile exercise. Goodwill and internal growth versus 

growth by acquisition. 

 

 

Accounting Problem 4: Effects of Kitchen Sink Quarters on the Prospective Return on Invested 

Capital ς ǘƘŜ /ŀǎŜ ƻŦ aŀŎȅΩǎ 

Academic papers in finance generally collect a lot of data, write down some kind of fancy 

formula with an integration sign, and then have an empirical proof of a proposition with some 

t-statistics. Sometimes rather than evaluating financial issues with this kind of approach, it can 

be more effective to examine case studies for selected companies. At the onset of COVID and 

lockdown, I was asked to make a Zoom presentation on the effects of COVID on financial 

analysis and modelling in a webinar. I decided to ƭƻƻƪ ŀǘ aŀŎȅΩǎ όǘƘŜ ŦŀƴŎȅ ǊŜǘŀƛƭ ǎǘƻǊŜǎ ƛƴ bŜǿ 

York and around the U.S.) as an example of a firm that should have been having problems from 

on-line competition before COVID and that were aggravated with COVID (I also looked at 



United Air Lines).  Figure xxx shows stock price trends and Figure yyy is a presentation made by 

aŀŎȅΩǎ ƻŦ ǘƘŜƛǊ ǊŜǘǳǊƴ ƻƴ ƛƴǾŜǎǘŜŘ ŎŀǇƛǘŀƭΦ40 

  

 
40 To make this graph, go to the database menu of edbodmer.com and select the stock price database. You will 
then be guided to a page that explains how to make this graph. 



Chapter 10: Resolution of ROIC Problem 
with Economic Depreciation and Reversing 

Write-offs 
 

Return on invested Capital for Dow 30 Companies 

Return on investment is the focus of this section of the book because it addresses the 

fundamental issue of making an investment ς the denominator of the statistic ς and the 

benefits from making the investment ς the numerator of the return calculation.  

Summary of Problems in Measuring ROIC 

One day, if companies would report returns, debt capacity and risks for individual projects in a 
structured manner (whether project financed or not), financial statement analysis and valuation 
could be significantly improved as analysts could really see where the value of a corporation is 
coming from (and where it is being squandered). For now, it is helpful to see how projects that 
are comprise a portfolio to form a corporation are valued. Unfortunately, the way in which 
ROIC is measured from accounting data has a number of serious problems. Some of the key 
points in this chapter include: 

1. Evaluation of a Corporate Forecast and Returns --return on invested capital (before 
tax) is driven by the three fundamentals: capital expenditures, revenues and 
operating expenses and working capital investments. Capital expenditures over the 
long term can be the difficult thing.  

2. When using standard financial 
statement analysis, return is 
understated for periods early 
in the life of a project and 
overstated in late in the life of 
a project. In evaluating issues 
like the terminal value and 
multiples, the true ROIC which 
is the project IRR should be 
found. 

3. Why impairment write-offs 
distort the possibility of 
making valuation analysis 
from ROIC and growth.  



4. How goodwill and asset write-ups distort return measurement 
5. How the value driver formula (Value = Income x (1-growth/Return)/(COC-growth) 

can be used in the context of a portfolio of investments 

 

McKinsey in Malaysia 

For many years I have been able to teach classes in Malaysia for a company with a whole lot of 
engineers. Each year I listened to complaints from hard working people about and how 
investments that seemed to be obvious could not be made because of the ROIC was less than 
the WACC. One example was an engineer who came up with a creative and relatively simple 
idea improving the efficiency of power plant. He was told that the investment could not be 
made because the ROIC was less than a WACC. The WACC in turn was dictated by consultants 
at McKinsey (who apparently had read the McKinsey book that I am so obsessed about). Risks 
of different projects were shoved into the WACC instead of evaluating specific risks for different 
projects.  

Valuation from individual investments rather than accumulation.   

 

Project Finance, Project IRR and ROIC  

My idea in this chapter I try and move to some solutions to problems with financial analysis and 
valuation rather than just moaning about the problems. I suggest that some creative new ways 
to think about all kinds of financial issues can be 
found in studying the ideas underlying project 
finance. I have been able to work on both project 
and corporate finance modelling classes over the 
years and the contrast between the two is stark. I 
suggest that the two branches of finance should 
be integrated and that teaching of valuation and 
financial statement analysis should start with 
project finance instead of the traditional subjects 
of free cash flow, CAPM, multiples and terminal 
value. So, in this chapter I move to project 
finance where the measurement of returns, 
modelling, risk analysis and valuation is highly structured. In project finance you do not waste 
time trying to dissect financial statements, there is no terminal value calculation, WACC should 
not be calculated, and valuation does not use anything like EV/EBITDA multiples. In project 
finance, everything starts with measurement of different returns and bankers give you answers 
about risks that can be accepted.  



This is the first of three chapters where I try to apply project finance ideas to other areas of 
finance. I introduce basic project finance concepts and address valuation using the idea that any 
corporation is a constellation of separate projects before discussing issues with multiples and 
terminal value calculation. By evaluating the rate of return and the valuation of individual 
projects, the ROIC can be evaluated in theory, and one see biases in corporate financial 
statement analysis. In this chapter I begin with fundamental return analysis while in the next 
Chapter I move to more nuanced valuation issues associated with individual projects related to 
changes in risks over time and derivation of return requirements from risk assessment made by 
lenders. 

Nuances of Project Finance in Valuation 

A general theme of this is book is that you should look further than current methods applied in 
finance. Some of these ideas include the issue of how to interpret and adjust multiples; how to 
resolve problems with terminal value; how to come up with alternatives to the CAPM; how to 
evaluate the true return on invested capital; and how  There are a lot of lessons from project 
finance including how to deal with development and start-up type risks; how to derive the 
required return (i.e., the cost of capital) for individual projects; how to consider upsides and 
capital gains from projects as they progress from high-risk to low-risk projects; how to evaluate 
financial ratios such as EV/EBITDA and Debt/EBITDA and for individual projects; and how to 
evaluate the value of projects as a function of their age. All of these issues have implications for 
the valuation of a corporation even if using the project finance concepts are not directly 
incorporated into individual terminal value, cost of capital and other valuation formulas.  

Why obsessed with project finance. Why discuss. Need risk and cash flow. Need to be more 
nuanced about risk than CAPM. Want the equity value of a corporation. Could compute the  
value of corporation. Would not need terminal value, this is the really big deal. Can use to prove 
value. Again, will build this up in a portfolio. Build up value and build up cash flow. 

Returns are the centrepiece of value and come from contracts. No terminal value. Debt 
structuring defines risk and can come up with reasonable estimate. Cover some issues in 
project finance as a way to think about corporate valuation. Do not discuss general stuff like 
technical details of contracts, but only present valuation issues to think about. Much less magic 
potion. Normally teach project finance with diagrams and structuring. That is fine. Discuss here 
some of the nuances in valuation. 

Project Finance addresses risk, return and valuation for individual projects and it is generally 
treated as a completely distinct subject from corporate finance. Corporate finance covers things 
like DCF valuation, multiples, CAPM and corporate credit analysis. Project finance deals with 
debt capacity and debt structure, valuation using IRR, and cash flow from individual projects 
over their life. This chapter discusses how the two branches of finance should not be divorced 
from each other and why project finance ideas like risk reduction in assets over distinct periods 
of their lifetime and using financing structure to evaluate overall risk of an asset can be the 
foundation for many valuation issues for corporations, start-up businesses, personal finance 



affairs, stock valuation and other subjects. The chapter homes in on IRR problems that arise 
from changing risk; I demonstrate how economic depreciation is an essential idea in 
understanding valuation and reconciles ROIC and ROE with Project IRR and equity IRR; 
illustrates how the age and lifetime of assets causes biases in comparative P/E and EV/EBITDA 
multiples; and discusses how development premiums can be a way of evaluating start-up 
businesses, research projects and other innovations needed for corporations to survive in the 
long-term.  It is also instructive to see what the MBA programs do not have. There were no 
courses in project finance much less do they recognize the nuances in project finance where 
financing is driven by the economics and the risks of individual projects. 

We will also introduce the idea that financing can be a better way to find out about implicit risk 
and why the ideas of a true hero in finance ς Merton Miller ς do not apply in project finance. 
How solar plants work. To introduce mechanical issues with ROIC use a second branch of 
finance project finance. In project finance project IRR. No terminal value. Most financing comes 
from debt and lenders credit analysis provides a guide for the investment. Can see the cash 
flow on a transparent basis. Risk directly evaluated and little or nothing directly about 
diversifying risk. Most important the investment is made from evaluating financing. After 
project finance corporate finance becomes extremely frustrating. 

 

Project IRR and Return on Invested Capital 

Issues and with depreciation for that analysis we are going to move to project Finance. In 

project Finance we don't measure return on invested capital. Instead, we measure project IRR and 

equity IRR. In the next paragraph I'll demonstrate welcome to the true irr of a project if we straighten 

line straightened out if we correct the depreciation and if we use economic depreciation then find 

depreciation. I have been thinking about this since the 1990's. I have looked at betas for companies with 

merchant risk like Exelon compared to betas for companies with no merchant risk like ConEd.  Generally 

I cannot find anything. I then tried some kind of Monte Carlo simulation to illustrate risks.  Again this did 

not get me anywhere. 

So finally, I ask investors what kind of equity IRR they need. I put in much less favourable financing in for 

the merchant case (cash sweep, shorter tenure, less debt) and then back into the project IRR you would 

need to achieve the same equity IRR.  You could also add a point or two to the equity IRR.  Of course one 

could critique this, but for me it illustrates how project finance structuring is a good way to find a real 

quantification of the risk of a project. 

Merton Miller, FCFF, DCF, Free Cash Flow, ROIC and ROE 

When I discussed the famous finance professors at the start of the book, I perhaps should have 
been more nuanced. Each of the finance Gods did make important contributions. For example, I 
ŀƳ ƴƻǘ ŀǎǎŜǊǘƛƴƎ ǘƘŜ aŀǊƪƻǿƛǘȊΩǎ ƛŘŜŀǎ ǘƘŀǘ ǘƘŜ ǾŀǊƛŀōƛƭƛǘȅ ƻŦ ŎŀǎƘ flow can be reduced from 
diversification. More importantly, the ideas of Merton Miller (that debt is not relevant) have led 
to use of unlevered cash flow to compute value, adjusting beta for leverage, using ROIC rather 



than ROE to assess the competitive status and prospects of a company. The latter point is 
essential for beginning the discussion of how we can evaluate the future value of a company 
ŀƴŘ ŀǎǎŜǎǎ ǘƘŜ ǊŜŀǎƻƴŀōƭŜƴŜǎǎ ƻŦ ŀ ŦƻǊŜŎŀǎǘΦ LŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŎŀǇƛǘŀƭ ǎǘǊǳcture has changed in 
the past or is expected to change in the future because of new debt issues or retirements, if the 
capital structure implicitly changes in the forecast because of an assumption that the company 
retains large balances or if any other change such as stock buybacks, the return on equity is 
affected. These changes in the return are not related to the fundamental things the company 
ǊŜŀƭƭȅ ŘƻŜǎ όŀ ǾŜǊȅ ōŀŘ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ aƛƭƭŜǊΩǎ ƛŘŜŀǎύΦ ¢Ƙƛǎ ƛǎ ǿƘȅ ƛƴ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘƛǎ 
chapter I focus on the ROIC and the project IRR rather than the return on equity and the equity 
IRR.  

 

Searching for the Holy Grail ς The True ROIC and IRR 

If the ROIC was the same as the IRR and you could have really good data on the individual 
projects. But the ROIC that you can measure for a corporation is not the IRR that you measure 
for an individual project. The ROIC can be derived from financial statements but not the IRR on 
individual projects. For example, GE is in many businesses ranging from electricity generation 
asset construction to financial services to making airplane engines. We really want to see the 
future IRR prospects for each of these businesses to gauge what the value of the company but 
because of accounting we cannot get anywhere near this data.  Could then use the value driver 
formula and see if market expectations are right. Could then evaluate performance. Could then 
evaluate whether new investments can really earn.  No discussion of terminal value. No 
discussion of P/E or EV/EBITDA ratios. No discussion of near-term EPS. So much comes down to 
the ROIC or ROE. 

 

Project IRR from Capital Expenditures, Revenues, Operating Expenses and Working Capital  

Standard financial model to forecast earnings. You can think of ROIC as you would think about 
other statistical data. Cap Exp is the big deal.  

ROIC = (Revenues ς Op Exp)/Investment. If you project capital expenditure and if it is not 
consistent with ROIC. Use crazy cap exp to sales which is meaningless. Investment is so 
important. Capital expenditures to sales may have problems. In sum, the process is a big mess. 

In project finance returns are explicitly the criteria (maybe the only criteria). If you could add up 
portfolio of projects could derive value. Also the risks are carefully defined. One day will 
provide some kind of asset portfolio. 

Why did it take me so long.  Get very confused by forecasting process. General process of 
variable expense and fixed expense. Gross margin. Revenue growth. But what to do about 



capital expenditures. Capital expenditures are the problem. EPC, O&M and PPA. Capital 
Expenditure to sales. Capital Expenditures to Depreciation, Growth Rate in Capital 
Expenditures. Importance of capital expenditures. 

 

ROIC and Project IRR 

The simplest way to think about return on investment is to pretend you are operating in Abu 
Dhabi with no taxes and you have an investment that is all financed by equity.  Assume that you 
are investing 1,000 today and expect to get 1,100 back in a year (there is an equal upside and 
downside probability). Then the IRR on your investment ς whether advertising, inventory, 
gambling or capital expenditures is 10%.  You could also compute the return on invested capital 
as the amount you get in a year ς 1,100, less the allocate cost of your investment ς 1,000.  This 
gives you income of 100.  And the income 100 divided by the initial investment also gives you 
10%.  

If you have to wait two years to get back your investment and you get back 550 per year, then 
things get more complicated and the return on investment falls apart as a statistic. If you go to 
excel and compute the IRR, your return is 
now down to 6.60% (you need excel for 
this).  If you allocate the investment of 1,000 
over two years giving an allocated cost 
(depreciation or amortisation) of 500, then 
the income is 500 per year. But the invested 
capital on you balance sheet starts at 1,000 
and then goes down to 500 in the second 
year.  This gives a return on capital that is 
lower than the IRR of 6.6% in the first year ς
5% -- and is higher than the IRR in the 
second year. Further, the average of the ROIC is not the same as the IRR. The example is 
illustrated in table xxx. 

Straight Line Depreciation Distorts Return on Investment for a Single Asset 

The return on investment, whether the return on equity or return on invested capital compares 
investment to the money that comes to investors. The money that comes to investors begins 
with EBITDA which measures real cash. If this was where the return on investment stops, there 
would be no big accounting issues. But the money that comes in is after depreciation expense, 
impairment expense, interest expense and taxes. The problem is that depreciation is distorted 
and leaves ROI to be a mess. If a company has old assets, the ROI will be very high relative to 
the true earnings because of the manner in which depreciation is computed. But DA is a 
problem, so EBIT is a problem, and it is the basis for computing ROIC and even ROE. 
Depreciation is the change in value. Can only make it allocate the total value if the IRR is used to 



make value. NPV at IRR is the value of a project. At the first year, the NPV at the IRR gives you 
the total value.  This value declines to zero over the life of the project.  

Not only straight-line depreciation, but the also the economic life of a project. If you could find 
this true return you could then measure the long-term portfolio of projects. To demonstrate 
problems in the calculation of ROIC, move to project finance. If you have ever worked on 
project finance, you may be thinking that ROIC is virtually never computed as a part of 
transactions and how formulas related to the IRR can translate directly into the ROIC if 
depreciation is accounted for properly. We will see how IRR and ROIC are growth rates and 
value comes from cash flow growing at a faster rate than the cost of capital.  

Economic Depreciation and IRR/ROIC Reconciliation 

Start with the time series of value over the life of an asset. Figure xxx shows the trend in value 
for three cycles of an asset. The calculation is simple, the EBITDA is flat and the EBITDA less 
taxes drive at the value. If assets are lumpy like this, then the present value goes down and up 
when the assets are replaced. Can 
see a lot from this. EV/EBITDA and 
price to earnings completely change 
over the life of an asset. Value is not 
constant. Return on investment is 
not constant. Value goes down as 
plant ages simply because there is 
less cash flow. Value does not go 
down on a straight-line basis because 
the discount rate is not zero. The pattern of value decline is driven by the Why need the true 
ROIC on investments. There is a true IRR. This is the project IRR in project finance. Value for a 
single asset does not change on straight line basis. 

Graph does not show what happens if you have productive assets that are fully depreciated. 
Keep coming back to the conclusion that financial statement analysis is utterly worthless. 
 
Deferred Taxes in Computing Return on Investment 

More illustration of how to think about computing the return on investment and segregating 

operations from financing. To illustrate the idea of thinking about items on the balance sheet 

rather than using some kind of prescribed formula,  I discuss deferred taxes in this chapter. If 

you think about deferred taxes maybe you easy and say oh I don't want to get into this 

understandable account. But deferred taxes can be related it's the valuation of derivatives the 

fair valuation of derivatives that you can see on a balance sheet. In this case the Deferred taxes 

would clearly not be related core operations. on the other hand some of the Deferred taxes 

could very well be related to the and this is accumulated defer taxes some of the accumulated 

defer taxes could be related to could be related to the difference between  and the tax 

depreciation kind of that classic items could be very I'm in the end it with no let's go back to the 



Deferred taxes can a deferred taxes what you would do is if your Computing invested capital 

and your  

 

ILLUSTRATION OF STABALISATION WITH GROWTH 

Computing how much capital is used to generate net operating profit which is the core 

operating profit which does not include I'm from things like cash Investments that we talked 

about or doesn't pay any interest expense it's got the non-financing the pure earnings of the 

corporation agree with that does not include derivative gains from the change in the market 

value of derivatives or the if these are on the balance sheet. In this case the of the company so 

you can do this and mechanically you can work through the balance sheet and could compute 

invested capital in two different ways that's it is to identify financing of a corporation that's 

related to the Core Business of the assets. So let's go return to the Apple example in the Apple 

example we had all of that Surplus cash the balance remember you don't have to be an 

accountant to know that the balance sheet balances you can even be an engineer and I 

understand that the word balance sheet means to balance the balance sheet.  

And if we have a whole lot of cash on the asset side of the balance sheet that's being financed 

play or explicitly by debt and equity make that cash into a lot of things with that cash we could 

go on a holiday we can pay for bonuses we could pay dividends we could use it to buy back 

stock with debt plus cash must be is not related to the Core Business and so you take the debt 

and the equity and subtract that Surplus cash that's one way to do this and in order to do this 

mechanically you work through the one next to the Surplus cash.  

 

 
  



Chapter 11: Modelling a Corporation and a 
Portfolio of Assets to Resolve Accounting 

Issues 
 

 
 

Theoretical Value of a Corporation 
 
Imagine everybody in finance knows some distortions and that value comes from earning a 
return. Imagine everybody thinks of a corporation as a portfolio of assets. Imagine that 
everybody knows that IRR will resolve to ROE over the long-run.  
 
 
Effect of Growth Rate and Plant Age on Rate of Return 

 
You can use the idea of economic depreciation to illustrate the bias in rate of return from 
companies with different growth rates. I have made a simple simulation where there is 
investment build-up with different growth rates.  In the first case, the return is 10% and the 
growth rate is 4%. The true rate of return is computed with economic depreciation and the this 
rate of return over time is compared to the rate of return computed from straight line 
depreciation. There is a second graph where 
the depreciation rate does not reflect the true 
economic life. The average age is shown along 
with the accumulated depreciation to the 
value of the investment. 
 
 
Alternative graphs is shown for different 
growth rates and different asset lives. 
 

Work through economic depreciation with 
different scenarios.  Use an oil example with declining balance (you can use the VDB function in 
excel). Criticize a lot and must include accountants. Had to teach a class in financial statement 
analysis.  It thought it should be about how to arrive at the ROIC so that we can assess 
performance and potential to earn future ROIC. Straight line depreciation, deferred taxes, R&D 
expense all make computing the ROIC impossible from accounting. The class failed by the way. I 
also tried to contrast project and corporate finance.   

Performance Measurement with Return Computed Using Economic Depreciation 



Figure xxx illustrates how you can use economic depreciation for evaluation the performance 
and more importantly the prospective return after a change in the performance. The top shows 
the return without any adjustment. In this case with economic depreciation is the same as the 
IRR.  To compute this you compute the value of the plant at the IRR. Then you compute the 
change in this value. Because you use the IRR and not another rate, the value is the same as the 
capital expenditure. This is the basic idea that the NPV using the IRR is equal to zero or, without 
the initial capital expenditure, it is the capital expenditure.  

The second part of figure xxx shows what happens when you use the same depreciation. Note 
there is no impairment.  In this case the ROI goes down for three years. Now, you may want to 
evaluate the potential future return. You want to do this because you may want to assess new 
investments. You may not have a model and want to evaluate the future prospects of the 
project. The 6.88% IRR does not mean 
anything to you anymore. This was for the 
initial investment. The actual has come 
down and you have some history. At the 
end of the day did your IRR would be 
6.86%. But you do not know what will 
happen in the future. Is the 4.61% a better 
way to evaluate future prospects. If the 
reduction in cash flow continues you will 
earn something like 4.5%. It is true that 
you could compute the reduction. 

 

 

 

Weighted Average Rate of Return (ROIC) versus IRR  



An example of trying to find a solution. How to account for the IRR when long-term investment 
and really high IRR.  Seems that the life does not matter. Need to give higher weight to the out 
year cash flow. The MIRR does not work, the NPV will use a higher discount rate. Could do this 
with straight line depreciation.  If use the IRR itself will get the same number. But if use a 
different discount rate will get a lower number. Finally, the WAROIC is the return on invested 
capital year by year computed as the weighted average with the cost of capital. All of these 
alternative measures either depend on incorporating the cost of capital which people rightly try 
to avoid (the NPV, the MIRR or weighted average ROIC) or they do not consider any idea about 
future cash flows being worth less than current cash flow (MOIC, and Payback).   

I kind of like the premium versus the risk-free rate. You can get some sort of risk-free rate from 
publicly available date (it is not at all risk free really, but at least it is objective). Make a series of 
cases and evaluate the probability of not earning the risk-free rate. How much do you get paid 
for risk. Adjust for evaluation period ς two short term investments versus one long-term 
investment. Problem is the interpretation.  

Now consider the WAROIC. (I do present a weighted average return on invested capital 
approach using economic depreciation which is better than the IRR.) I also try to reconcile the 
theory of finance with macroeconomics when discussing the philosophy of cost of capital; 
country risk premium; credit spreads terminal growth and other issues. A big problem with 
finance these days is the belief that statistical models (such as the CAPM which are unprovable) 
can somehow measure the preference human beings have for taking risk.  

 

Use of project finance to prove concepts. For example, ROE and market to book ratio. 

Analysis of portfolio. How could nobody investigate this. Know the value if given the discount 

rate. No terminal value. Can compute the value from the discount rate. Then if earning the 

discount rate, can compare the earnings to the discount rate. Demonstrate that this only works 

if the depreciation is adjusted to economic depreciation. Then put in a impairment write-off. No 

longer works. If stable company and if no impairment then it works. Do without financing. 

 



PART III ς Analysis of Finance 

Biases Using Case Studies   
  



 

Chapter 11: Capital Intensity, Cost of 
Capital and Production Cost 

 

This chapter and subsequent chapters in this part of the book apply various analyses of 

investments to demonstrate how conventional ideas in finance distort decisions in a real-world 

context. I call the analysis of these real-world problems case studies, even though they are not 

written in the style of conventional case studies used in business schools. The case studies 

apply some of the ideas introduced in earlier chapters such 

as questioning the idea of compounding risk premia; 

evaluating whether returns should be approximately the 

same as the overall economic growth rate; policy 

implications of earning returns substantially above the cost 

of capital; applying returns using IRR without adjusting for 

compounding of risk; and measuring performance from 

accounting based returns. The cases also introduce subjects 

that will be discussed later in the book. These include 

contrasting project finance with corporate finance; 

evaluating problems with measuring terminal value; 

applying cost of capital to investments using alternative measures of the cost of capital; 

understanding implications of P/E and EV/EBITDA ratios; and methods of forecasting cash flow. 

The general idea of the cases introduced in this section is to various ideas to evaluate how 

combining different ideas affects valuation and returns. 

This first case in this chapter addresses the issue of measuring the cost of electricity 

derived from different technologies. Financial analysis is used to evaluate whether solar energy 

plus storage, offshore wind, natural gas, coal or nuclear power produces the best results for 

society. This issue is and has been a hotly debated around the world and it can involve arguing 

about different cost structures, risks, environmental externalities and even whether the noise 

created by an off-shore wind farm causes cancer and whale deaths.41 Measurement of 

electricity costs is used to introduce subjects of project finance, financial forecasting, mean 

reversion and cost of capital. The specific case used involves critiquing a well-known tool used 

by industry practitioners published by a New York investment bank named Lazard.42 This  

publicly available study measures the relative efficacy of different electricity generating 

technologies through computing a statistic named the levelized cost of electricity όά[/h9έύ.43 

 
41 ά¢ƛƭǘƛƴƎ ŀǘ ²ƛƴŘƳƛƭƭǎΚ ¢ǊǳƳǇΩǎ ŎƭŀƛƳǎ ŀōƻǳǘ turbines fact-ŎƘŜŎƪŜŘέ, The Guardian, 28 July 2025. Helena Horton. 
42 Lazard Reference website. 
43 You can google Lazard LCOE and find the most recent version of the study. 



For many years, Lazard has published studies of the LCOE that results from different electricity 

sources including renewable energy, natural gas, battery storage and nuclear power.   

The discussion in this chapter is not intended to address many of the technical, 

environmental and geopolitical issues associated with energy policy but rather concentrates on 

methods of constructing financial analysis. The analysis demonstrates that financial issues 

related to forecasting capital expenditures, operating costs, taxes and cost of capital have large 

effects on measurement of production cost. Items that influence measurement of LCOE include 

financing with debt and equity, measuring cost of capital, accounting for inflation, evaluating 

changes in efficiency of plants as they age, considering income taxes and evaluating mean 

reversion when modelling cash flow. Calculation methods for evaluating cost may seem more 

mundane than some of the emotional questions surrounding energy policy such as the safety of 

nuclear plants or the danger of flooding from a hydroelectric plant, but distortions in financial 

analysis can result in important biases. 

Measuring the cost structure of different investments in any industry can be developed 

by beginning with an assumed price for a product and then computing the internal rate of 

ǊŜǘǳǊƴ όάLwwέύ that was discussed in earlier chapters. In this kind of analysis that begins with an 

assumed price, technologies that produce the highest IRR are considered more economic than 

technologies that result in a lower IRR. This kind of analysis can become difficult if investments 

with a different economic life are assessed and/or investments with different capacity 

utilisation are compared. An alternative to beginning with a given price is to start with the 

capital expenditure and operating costs and then deriving the required price. This works by 

applying a cost of capital (the minimum required IRR) to the investment and adding the capital 

cost recovery to the operating costs over the lifetime of the investment, the required costs can 

be divided the production. The calculation can be developed to yield the same price over the 

lifetime of the investment which is why the ǇƘǊŀǎŜ άƭŜǾŜƭƛǎŜŘέ is used. As this levelised price is 

the same over the lifetime of the investment, investments with different operating lives and 

other characteristics can be compared. For example, an investment with a five-year life can be 

compared to an investment with a thirty-year life by using levelised cost. If a typical financial 

model were used where the price is given and the return is computed, the investment with the 

five-year life would need to be replaced six times with new capital expenditures and a re-start 

of degradation at each increment.  

The remainder of this chapter is divided into six sections. The next section introduces 

the Lazard presentation of levelised cost for different technologies. After that, the specifics of 

the financial analysis method Lazard uses to compute levelised cost is documented. The third 

section introduces the notion of capital intensity to provide context for distortions that arise in 

measuring LCOE. The general theme of this section is that the Lazard financial calculations 

strongly penalise capital intensive assets relative to fuel intensive assets. After addressing the 

general subject of capital intensity, the next sections address specific issues that affect the 

LCOE calculation including (1) income taxes, (2) appropriate cost of capital, (3) treatment of 



inflation, (4) inclusion of environmental costs, and (5) appropriate evaluation of long-term fuel 

cost.  

The discussion and analysis in this chapter is not unique to electricity. Similar 

calculations are made for different forms of transport, for example electric bus versus diesel 

bus where the cost comparison is called total cost of operation όά¢/hέύ. In the oil industry the 

break-even price of oil that is required to produce an IRR from different kinds of oil fields can be 

computed. In real estate, the required monthly rental price for different kinds of lodging could 

be evaluated. For data centres, the cost of electricity using different kinds of technology 

including liquid or air cooling can be evaluated. For any of these analyses, the same biases that 

result from inappropriately measuring taxes, overestimating the cost of capital, ignoring 

environmental costs and assuming that near-term fuel prices will continue indefinitely can 

create large errors in the analysis.  

LazardΩǎ Measurement of LCOE 

LCOE calculations made by Lazard have become a well-known reference for evaluating 
the relative cost of different electricity technologies. A few years ago, for example, I remember 
seeing the Secretary of Energy in the U.S. in a television interview using a report published by 
Lazard to argue for expansion of solar power because the LCOE was lower than that of other 
technologies. The excerpt below shows one of the reports (called a football field diagram, 
because it goes backwards and forwards the way an American football team goes up and down 
the field) that is published in the Lazard analysis.44 The x-scale on the graph is the LCOE per unit 
(in this case USD/MWH) and the ranges in LCOE are driven by different capital expenditure and 
operating cost assumptions (sometimes the cost of electricity is expressed in cents which 
means multiplying by 100) and then dividing per kWh (dividing by 1,000) which means the cost 
or required price per MWH can be stated as cents per kWh where the numbers would be 
divided by 10. For example, the cost of solar power without storage (for a utility scale project) 
in the graph ranges between 38 USD/MWH  (3.8 cents per kWh) and 78 USD/MWH (7.8 cents 
per kWh). When the cost with storage is added to solar power, the cost ranges between USD 
50/MWH and USD 131/MWH. By contrast a nuclear plant has a cost ranging from USD 
141/MWH (above the high range in solar plus storage) and USD a high range of 220/MWH. 
Without considering the effect of emissions, the Natural Gas plant has a cost ranging between 
USD 48/MWH and USD 107/MWH which is lower than the solar plus storage option. If you 
follow the energy industry just a little, ƻǊ ŜǾŜƴ ƛŦ ȅƻǳ ŘƻƴΩǘ, you can imagine that people can 
become emotional about these numbers. 

There are many issues about making comparisons between the LCOE for different 
technologies that can heavily bias the results and have nothing to do with financial questions 
addressed below. One example of an issue is defining use cases. For example, it is certainly not 
appropriate to compare a solar project without storage that only operates when the sun shines 

 
44 Lazard Report on Levelized cost of electricity, published in 2020 at the website. 



to a nuclear plant that runs continuously for 24 hours (this is as if you compare the cost of a car 
that can only drive for four or five hours a day to a car that you can drive whenever you want). 
To resolve the potential distortions caused by different use cases, a hypothetical data centre is 
modelled that needs power around the clock (although the power can vary by minute). The 
electricity needs of the data centre can be met with nuclear, natural gas or solar plus battery 
storage, wind plus storage or a coal plant. The battery storage requirement for wind and solar is 
derived by oversizing the solar or wind to charge batteries and meet the around the clock 
electricity requirements from direct solar and from. Capital costs, operating costs and 
efficiencies assumed by Lazard are subject to a lot of controversy and may not be reasonable. 
But in the analysis below the Lazard costs are accepted so the focus will be on more 
fundamental analytical questions involving cost of capital, inflation, taxes and degradation.  

 

 

 

[ŀȊŀǊŘΩǎ Analytical Approach and Assumptions in Measuring LCOE 

In its report Lazard illustrates how their LCOE calculation is made through a cash flow 
forecast where the target equity return drives the required revenues to a project and the 
required price that covers all costs. An illustration of the financial analysis from the Lazard 
report is replicated below for a wind farm. The excerpt illustrates the financial model and the 
assumptions for a wind farm. The financial model shows the price that is flat (or levelized) in 
nominal terms over the 30-year life of the plant. Forecasts of operating expenses, the capital 
expenditures and the financing that drive the LCOE are shown on separate lines in the summary 
report. On the right-hand side of the excerpt, assumptions are displayed including the cost of 
debt and equity, the inflation rate, the tax rate and physical characteristics of the technology. 



The excerpt illustrates how the flat nominal price is determined by setting the equity IRR to a 
target return of 12% (presumably using the excel goal seek function).  The methodology and 
assumptions for different technologies have been replicated so that different assumptions can 
be developed.45 The levelised price of USD 36.7/MWH is compared to other technologies and 
shown on the football field diagram (the low range). Note that taxes are included in the 
financial analysis and the depreciation rate applies the Modified Accelerated Capital Recovery 
{ȅǎǘŜƳ όάa!/w{έύ ŀǇǇƭƛŜŘ ƛƴ ǘƘŜ ¦{Σ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜ ŀǇǇǊƻŀŎƘ Ŏŀƴƴƻǘ ōŜ ŀǇǇƭƛŜŘ ǘƻ ŎƻǳƴǘǊƛŜǎ 
with different tax rates and different depreciation systems.  

 

 

Understanding the Capital Intensity and Not Getting Lost in Technical 

Definitions 

A summary of the corrections to financial analysis is presented in this section which 
illustrates how standard financial techniques bias investment analysis away from capital 
intensive assets and favours fuel intensive investments. To see how investment analysis can be 
distorted from alternative forecasting methods as well as financial assumptions, begin by 
considering some fundamental aspects of any investment. First, the drivers of any investment 
consists of three things -- capital expenditures, operating expenses and revenues. The capital 
expenditure could be the cost of building a facility, amount spent for buying a company, paying 

 
45 The LCOE derived by Lazard could be computed in a simpler way using a single formula LCOE = (Capital 
Expenditures + PV of O&M)/Annuity Factor over Life, or  
LCOE = (PMT(Discount Rate, Life, Cap Exp) + Op Exp)/Annual Production). To reconcile the Lazard analysis, dates 
were adjusted. You can find the reconciliation at www.edbodmer.com under the LCOE section. 

http://www.edbodmer.com/


for an education, or putting money into a slot machine. Second, for just about any investment 
you generally require continuing operating expenditures after the initial capital expenditure is 
made. These operating costs could range from continuing education; to paying natural gas or 
coal costs for a power plant; to paying fuel costs for a regular internal combustion car or a 
hydrogen vehicle; or for paying costs for fixing substations when they are flooded. Third, for an 
investment to produce value, revenues received over the life of the investment must be high 
enough to produce net growth in cash flow to investors ς the rate of return. 

The key theme in evaluating the Lazard study is that financial issues in forecasting and 
developing assumptions have more of an effect for projects that are capital intensive such as 
nuclear plants then for projects that are fuel intensive such as natural gas plants. This is 
because cost of capital, tax and inflation parameters have a larger effect on capital intensive 
investments than on fuel intensive investments. To quantify the effects of different financial 
analysis techniques on capital intensive compared to fuel intensive investments, the definition 
of capital-intensive investments can guide the analysis. Intuitively, capital intensity of an asset 
depends on (1) the level of operating expenses relative to the amount of up-front capital 
expenditures and (2) the lifetime of the asset. The different capital investments compared in 
the Lazard Report and that are the subject of controversy have different lives and have 
different ratios of operating expense (for example, fuel and maintenance expense) to the 
capital expenditure cost of building the plants. By their nature investments made to mitigate 
climate change (such as nuclear plants and production of renewable natural gas from cow 
dung, geothermal, solar and wind) spend nothing or much less on fuel than classic thermal 
plants and therefore have a higher ratio of capital to operating cost. Other investments such as 
rail and subways, electric busses, telecom infrastructure and real estate have lower ratios of 
operating cost to capital cost. The sort of investments that do not use fossil fuel are also long-
lived investments such as hydro plants which can last 100 years. For capital intensive 
investments with a long life, the revenue required relative to capital expenditure to support the 
total investment is lower than for revenue required for shorter-term investments because the 
revenues are spread over a longer period.  

The term capital intensity is something that people 
seem to have general familiarity with, but I doubt that many 
who create of evaluate financial analysis think about a formal 
definition or the manner in which capital intensity can distort 
key analysis questions. To consider what is capital intensive 
and what is not, you can compare the two pictures in this 

paragraph. The picture of the 
little wagon is less capital 
intensive than the picture of the Grand Paris express project 
which will have four new automatic train lines. The fruit vendor 
must buy his fruit every day and pay his own salary which are 
operating costs. The life of his wagon will not be that long or a 
big part of the costs of his operation. On the other hand, the 
capital expenditure for the Grand Paris tunnel is enormous. As 



the project has automatic trains, the operating expense is projected to be low relative to the 
capital, and the capital will last a long time.  

You will probably not have to compute a statistic that measures capital intensity in the 
same way that you may compute a ratio that measures the rate of return or the risk of a 
project. But pretend that you want to show a statistic that measures capital intensity as an 
introduction to analysis of different investments. When you search for a definition of the term 
capital intensity on the internet you will be taken to Investopedia and see that capital intensity 
is defined as the level of assets divided by the level of revenues. This definition using a simple 
ratio is, as with so many things in finance, very ambiguous. This idea of questioning the 
meaning and essence of statistics like the IRR, the EV/EBITDA, the ROIC and many other 
statistics is a general theme of the book, and it applies to capital intensity. The level of assets, 
the numerator of the formula, is not defined to be before or after accumulated depreciation; it 
is not specified as being measured at current market value or invested value; it is not defined to 
be adjusted for associated financing and other cots. The revenue, in the denominator of the 
calculation, covers items that are required to provide a return on the assets. The capital 
intensity statistic will be higher if the return that drives revenues is lower; it will be lower if 
taxes are required to recover capital, thereby increasing revenues; it will be different depending 
on how the prices that underly revenues are adjusted for inflation.  

An example of capital intensity that I use in teaching is illustrated in the side-by-side 
pictures below. I ask whether a refinery or a solar panel on the top of a roof is more capital 
intensive, and I am generally given the wrong answer that the refinery is more capital intensive. 
While it seems to have more equipment, ǘƘŜ ƛŘŜŀ ƻŦ ŎŀǇƛǘŀƭ ƛƴǘŜƴǎƛǘȅ ƛǎ ǊŜƭŀǘƛǾŜΤ ǘƘŜ ǊŜŦƛƴŜǊȅΩǎ 
biggest cost is the operating expense for oil that is converted to refined products; some refinery 
equipment can have different lives that may not be very long; inventories of spare parts may be 

necessary. When building up the components of revenues for the refinery, the amount includes 
a lot of costs for buying crude oil, maintaining equipment, operating the refinery and other 
administrative costs as well as the amount to cover costs of the initial capital. 



By contrast the cost of the solar panel almost entirely consists of the up-front amount 
paid for the panels. There may be some operating cost, but particularly for roof-top solar these 
are not very high. This means that most of the solar panel costs consist of the rate of return 
necessary to recover the investment. If the solar plant has a longer life, the return is spread 
over a longer period and the effect of the return on the revenues that are needed to collect the 
costs are higher. 

When thinking about investments that are made to combat climate change, you could 
make a few generalities. First, investments made to mitigate carbon emissions, by definition, do 
not include fuel as an operating expense and instead generally involve higher amounts of up-
front capital (such as wind and solar projects). Second, investments made to adapt to or 
mitigate climate change tend to have a long life (such as building houses that are more resistant 
to heat waves and floods). The higher value of the investment and the longer life of the climate 
combating investments mean that on a relative basis, more capital is outstanding for a climate 
change investment (compared to operating cost) and that the capital outstanding for a longer 
period of time. These two facts mean that investments made to combat climate change are 
capital intensive. 

Subsequent sections of this chapter argue that the Lazard study biases measurement of 
the cost of different technologies. Furthermore, the effect of correcting the financial analysis 
for each item ς taxes, cost of capital, inflation, environmental costs and long-term 
measurement of energy prices ς has more of an effect on the capital-intensive technologies 
than the fuel intensive technologies. The table below summarises the corrections relative to the 
Lazard method for different technologies that could theoretically produce power to serve the 
needs of a data centre which is assumed to have continuous need for power. The technologies 
include natural gas and coal ς the fuel intensive technologies ς versus nuclear power, solar plus 
batteries, wind plus batteries and hydro with assumed storage capacity from a reservoir. The 
table measures the level of capital intensity through dividing the required revenues by the 
initial investment.  

For each of the scenarios, the LCOE as measured by the Lazard method is followed by a 
correction for income taxes, cost of capital, inflation, environmental costs and long-term 
forecasts of the real cost of natural gas and coal fuel. The summary shows that the corrections 
have much more of an impact on the capital-intensive investments. Note for example, that the 
difference between the hydro project is a cost reduction from USD 125.67/MWH to USD 
44.0/MWH and the difference between the nuclear project is from USD 130.59/MWH to USD 
62.26/MWH. On the other hand, the difference in the Natural Gas project is far less. Note the 
table will be revised for taxes and environmental costs and it will include wind and coal. 

 



 

 

Correcting the Analysis of Different Technologies for Taxes 

The level of profits after paying interest drives the level of income taxes incurred by a 
project. Taxes can potentially also be imposed on interest and dividends (called withholding 
taxes). Sometimes much of the tax liability can avoided by using shareholder debt where the 
interest on the debt can be tax deductible and  can be substituted for equity. As the amount of 
equity capital is relatively more for capital-intensive investments than for fuel intensive 
investments, the amount of tax will be higher on a relative basis for those investments that are 
capital-intensive. But the tax is received by the government and presumably provides benefits 
in one way or another to the general population. This begs  the question of whether the LCOE 
should measure costs with or without tax. If the idea of the  LCOE is to compare the  overall 
benefits to society, it is sensible to remove taxes from the analysis as the whole idea of the 
process is to compare the ultimate cost of different technologies to the overall population. If 
one technology would cause higher taxes to be received, these taxes could in theory be used to 
lower energy costs. 

One could argue that the LCOE is an attempt to measure the electricity price bid from an 
investor and this represents the price paid by  consumers. The price could represent bids made 
by project developers or prices that are a component of an electric bill. For example, if the LCOE 
is intended to measure the cost of roof-top solar compared to the variable portion of current 
electric bills, the effect on the customer from paying taxes could be included in the analysis. If 
taxes are included in the LCOE calculation and the calculation uses the level payment 
technique, then there are two parts to the calculation. First, the cash flow to equity can be 
multiplied by the tax rate and divided by one minus the tax rate as illustrated below: 

Total Tax Recovery = Equity Cash Flow * Tax Rate / (1-Tax Rate) 

In the above equation, if the equity cash flow is 100 and the tax rate is 25%, the taxes paid are 
100 * 25% / 75% or 33.33.  The validity of this formula for covering taxes in revenues is 
demonstrated by the fact that 33.33 * (1-tax rate) = 33 * .75 = 25. Offsetting the tax on equity is 
a depreciation deduction. The value of the depreciation deduction depends on the length of 
time over which the depreciation occurs and the shape of depreciation if it is different from a 
straight-line approach. The effect of the depreciation deduction can be evaluated by first 
computing the present value of the depreciation deductions and then, once the present value is 
computed, levelise the present value multiplied the tax rate and then levelise the benefit. This 
process is illustrated below: 



Step 1: Compute PV of Tax Depreciation at Nominal Discount Rate * Tax Rate 

In excel with straight line: PV(Nominal Rate, Tax Life, Capital Expenditure) * Tax Rate 

Step 2: Levelise the Tax Shield: PMT(Real or Nominal Rate, Plant Life, PV of Tax Depreciation) 

The effect of tax on LCOE is illustrated below, where the tax life is assumed to be the 
depreciation life and the tax rate of 40% used by Lazard is demonstrated. In the graph below a 
nuclear plant is compared to a gas plant with and without taxes. In addition, the effect of the 
tax life is illustrated. axty cash flow without tax by one minus the tax rate so that the taxes are 
recovered as well as the other costs. But when computing taxes, the calculation should also 
account for the tax depreciation shield which is just about universally in different jurisdictions 
computed on a nominal basis. This implies that the more the inflation assumption, the more 
the effect of taxes on the LCOE. 

The problem with including taxes is that for purposes of evaluating the cost of different 
technologies  is used in assessing public policy (such as a person complaining about wind and 
Whales), the effects on the overall society should be evaluated. If one project pays more taxes, 
these taxes go back to overall society. This means that the higher taxes that cause a higher 
LCOE go back to the people paying for electricity and must be removed from the analysis.  

Correcting the Lazard Financial Analysis for Cost of Capital 

Discussion of the cost of debt and equity that are appropriate to use in comparing 
different technologies like the Lazard study combines discussion in involving the real return 
earned on equity and government debt (Chapter 4), the discussion cost of capital (Chapter 21) 
and the general discussion of alternative cost of capital measurements (Part V). The Lazard 
study applies a cost of equity of debt of 8% and a cost of equity of 12% in measuring the LCOE. 
As explained in Chapter 4, the cost of debt and the cost of equity must be evaluated in the 
context of inflation where achieved real growth in equity and debt is reviewed. The Lazard 
study assumes an inflation rate of 2.25% which means the implied real cost of equity is 
(1+12%)/(1+2.25%)-1 or 9.53%. This rate is very high relative to overall equity returns in and 
real economic growth of about 2% (Chapter 4). A low required IRR or cost of equity capital is 
further supported by the fact that in project finance that is often used for electricity 
investments, contracts are structured to minimize the cost of capital (Chapter 16). A real cost of 
equity of 3.75% is assumed which is a nominal cost of 6.08%. 

The cost of debt is also arguably high in the Lazard study. Assuming that the debt has a 
fixed nominal rate and is therefore subject to inflation risk, the premium relative to inflation is 
about 2% (Chapter 4). In addition to inflation risk, a credit spread should be added to the cost 
of debt. With exception of extreme periods a BBB credit spread of about 1.25% (Chapter 23) 
results in a real interest rate of about 3.25% which is 5.67% in nominal terms. This contrasts 
with the Lazard nominal interest rate of 8%.  



In terms of project finance, the three items for any project are represented by and 
Engineering, Procurement, and Construction (EPC) contracts; an O&M contract (that may 
include an energy supply contract); and a Purchased Power Agreement (PPA) that provides 
revenues. The adjacent very simple diagram of a project finance investment illustrates how 
capital expenditures, revenues and operating expenses drive the economics of any investment.  

 A more formal way of expressing the capital intensity is to compute capital investment 
divided by the periodic revenues necessary to produce a return. Almost by definition, 
investments that are made to mitigate emissions of greenhouse gasses substitute capital for 
fossil fuel and are more capital intensive. 
With more capital relative to operating 
expense, the cost of that capital which is 
more important to the overall cost in relative 
terms, and which is outstanding for a longer 
period is more important for capital 
intensive investments than for fuel intensive 
investments. 

 

 

 

 

Correcting the Investment Analysis of Different Technologies for 

Inflation 

A remarkable aspect of computing the levelised cost of an electric technology, of the 
total operating cost of transportation, or the required lease rate on an apartment building or 
the break-even cost of oil is that the measurement is 
often made on a flat nominal basis without any 
inflation adjustment to the price. In stark terms, this 
means that Basic idea in any analysis to evaluate real 
costs with real cost of capital and nominal costs with 
nominal cost of capital. To illustrate how capital 
intensity and the cost of capital affects capital 
intensive and fuel intensive investments, you can 
look at the two graphs in the adjacent inserts. The 
first graph shows the capital investment divided by 
revenues for a refinery, a natural gas combined cycle 
generating plant, a solar project, a hydro project and 



a nuclear plant. The second insert uses the difference in capital intensity to illustrate the effects 
of different returns on overall capital (the pre-tax project IRR) for the most capital-intensive 
project (the hydro plant) and the least capital-intensive project (the refinery) and demonstrates 
that the cost of capital makes a much bigger difference for the capital-intensive project. 

Inclusion of Externalities in LCOE 

 Once you have the capacity of an electricity plant it is relatively simple to compute the 

amount of CO2 per ton that is emitted from a fossil fuel plant such as natural gas or coal. 

Computing the number is a bit more controversial for natural gas where the amount of leaked 

natural gas (methane) should be accounted for. Using the ratio of CO2 equivalent tons to the 

amount of electricity produced (MWh), the tons can be computed and then the amount of tons 

can be multiplied by a price per ton of carbon such as the price per ton traded in Europe.  The 

value is converted to a variable cost for the thermal plants and included in the economic 

analysis. This is the final line on the summary table above.  



Chapter 12: Difficulty of Achieving Growth 
with High Returns and Using Greenwashing  

 

Make Utilities Boring Again 

Discuss returns a lot. Returns from I begin with a different form of greenwashing that is 
more subtle and is an effective introduction to how finance theory should in my opinion be 

introduced. The value is demonstrated with 
the classic value graph shown in the adjacent 
diagram. MBA students learn that the 
objective of a firm is to grow fast and earn a 
high rate of return. Much of the book works 
through the reasons why this growth 
objective and return object have very many 
nuances and ultimately refute comments by 
so 

many consultants.  

The greenwashing example I use is not an oil 
company investing in more production or a car 
ŎƻƳǇŀƴȅ ǇǊƻƳƻǘƛƴƎ ǇƛŎƪǳǇ ǘǊǳŎƪǎ ŀƴŘ {¦±ΩǎΦ Lǘ 
instead involves boring regulated electric and gas 
companies greenwashing by labelling investments as 

environmentally beneficial in order to do what they 
really want which is to increase value to their 
shareholders by growing and earning returns that 
exceed their cost of capital. Investments made in 
distribution lines may have some environmental 
benefits, but to use the investments as a basis for 

asking for higher returns is an example of irritating greenwashing as well as the underlying 
motivations of corporations. I present this first example so that you can understand 
investments that are not made in a bidding context compared to investments that are labelled 
as environmental beneficial and increase returns to investors more than in necessary.  



This regulated utility example demonstrates what should be the starting point in any 
discussion of finance. Investors want to earn a high return relative to risk and if this can be 
achieved, then they should want to grow the business. For most businesses this is a very 
complex process, but for regulated utility companies charge prices the basic idea is clear. The 
strategy has three prongs. First, achieve an allowed return that is more than the cost of capital. 
Second make the company a low risk as possible by gaining assurances from regulators. Third, 

label every 
investment as ESG 
(see the attractive 
couple in the 
picture) so you can 
grow your business. 
The pictures show 
this for the case of a 
utility company in 
the State of 
Wisconsin in the 
U.S. The first picture 

of the nice couple illustrates commitment to ESG. The second shows how they are making 
investments to address climate change. The third shows what they really want which is to make 
a lot of money for their investors as the rate of return is far higher than their cost of capital as 
demonstrated by the chart.  

Illustration of Returns, Growth, Risk and Value - Simple Case to 
Demonstrate Value from Return and Growth 

Using the value driver equation above and holding constant the current earnings and 
the cost of capital, I have made a whole lot of different scenarios with random draws of future 
return and growth to illustrate ranges in value. I have summarized the different values in the 
bubble chart46 below. The graph demonstrates how value explodes as with both high return 
and high growth ς the big blue bubbles. The graph also shows how growth with negative return 
can result in negative value ς the circles without blue colour are negative values. The box at the 
bottom right shows that cash cows can still create value while the box at the bottom left shows 
that exiting a low return business can protect you against the worst-case values from positive 
growth and returns below the cost of capital. Note that this type of graph does not work with 
the P/E ratio or the EV/EBITDA ratio as both the numerator ς value -- and the denominator ς 
income driven by return -- change with different scenarios. The graph is made from the 
simplistic value equation without changes over time; the intention is to demonstrate the 
danger in not explicitly considering returns when measuring value. 

 
46 You can see how to make the bubble chart and watch an associated video at www.edbodmer.com 



The bubble chart is not all that relevant or realistic because the returns, growth and the 
cost of capital are not constant, and companies can move from box to box quickly. When 
analysts make projections of a company and discuss things like how people will never be able to 
use a phone different from an Apple iPhone after they purchase one or how Tesla cars are so 
different from any other car that people will become addicted to the brand and never buy any 
other petrol or electric car. In short, the competitive advantage that allows companies to stay in 
the top right powerhouse square (not my term) may stay there for a long time because of 
ŎǊŜŀǘƛƴƎ ŀŘŘƛŎǘƛƻƴ όǘƘƛƴƪ ƻŦ Ƙƻǿ aŎ5ƻƴŀƭŘΩǎ ǎǘŀǊǘǎ ǿƛǘƘ ŎƘƛƭŘǊŜƴ ŀƴŘ ƘŀǇǇȅ ƳŜŀƭǎύ ƻǊ ǘƘǊƻǳƎƘ 
real innovation (sorry about ƴƻǘ ǊŜŎƻǳƴǘƛƴƎ tƻǊǘŜǊΩǎ ŦƛǾŜ ŦƻǊŎŜǎ ƛƴ ŀ ƳƻǊŜ ǇƻƭƛǘŜ ǿŀȅύΦ  

 

 

Illustration of Value Created from Assumed Stable Returns and Growth Illustrating Biggest 
Value in Box 1 and Negative Value in Box 2 

 

IRR Growth and Yahoo Adjusted Stock Price from Re-investing 
Dividends 

When you look at historic stock prices, you should use adjusted prices from 
finance.yahoo.com (that includes re-investment income from dividends) to compute the return 



(growth rate) you gained from an historic investment. This demonstrates that at the end of the 
day, valuation is about growth and that IRR is the same as growth rate when evaluating stocks. 

To evaluate issues with valuation, growth and cost of capital I use the case of GE and Amazon at 
various points in this book. Not so long ago (for me because I am old), General Electric would 
have been considered a power-house company (the most valuable company in the world) as its 
CEO Jack Welch focused on earning high returns with his strong incentive programs for 
employees (every manager had to fire one of ten people every year) and his emphasis on 
growing through acquisition after which GE imposed similar policies to increase returns. There 
have been many Harvard case studies written supporting the policies of Welch. But things have 
changed a lot in the past decades. GE apparently made many acquisitions that did not work out. 
It became bloated and  is now somewhere on the bottom boxes on Figure xxx. This is illustrated 
on figure xxx which shows the growth rate and an estimate of the ROIC for GE. 

These days Amazon is a company that is much talked about with and high growth rate and an 
increase in return on invested capital (maybe it too will turn out like GE). As the return has 
increased and the growth is expected to continue, the stock price has exploded. This has 
allowed Jeff Bezos to pay his ex-wife 38 billion USD in a divorce settlement (Jack Welch only 
paid 180 million USD to his ex-wife in a much bitterer divorce). The Amazon case demonstrates 
that valuation is much about projecting return on investment ς D9Ωǎ whL/ ŘŜŎƭƛƴŜŘΣ ŀƴŘ 
!ƳŀȊƻƴΩǎ Ƙŀǎ ƛƴŎǊŜŀǎŜŘΦ CƛƎǳǊŜ ȄȄȄ ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ǎǘƻǊȅ ƻŦ D9 ŀƴŘ !ƳŀȊƻƴ Ŏŀƴ ōŜ ŜȄǇƭŀƛƴŜŘ ōȅ 
growth and ROIC for the two companies. 

First Solar and Moving from the Powerhouse Matrix to the Surplus 
Capacity Square 

In teaching my classes I have tried in the past to find case studies that are relevant to 
subjects I teach so I go onto the HBS website and sometimes spend money on what seems to be 
a relevant case. Even though the cases only cost a few dollars, they are generally a waste of 
money and I find the manner in which they praise companies very irritating.47 One example is a 
case written by Stanford professors that praised First Solar Corporation. When the company 
went public, First Solar seemed to be an ideal example of a powerhouse company. According to 
the case (written by Stanford), the company was the leader in solar manufacturing using a 
production method called thin film (that now has a small portion of the market) and it was in an 
ƛƴŘǳǎǘǊȅ ǘƘŀǘ ǿŀǎ ŎƭŜŀǊƭȅ ƎƻƛƴƎ ǘƻ ƎǊƻǿΦ ¢ƘŜ ŎŀǎŜ ōŜƎƛƴǎ ŀǎ ŦƻƭƭƻǿǎΥ άSitting in his office in 
Tempe, Arizona, Bruce Sohn reflected on his three-year tenure as president of First Solar, and 
on the remarkable achievements of the exceptional people he had worked with for the past 
seven years. First Solar had been in operation for only 10 years but had managed to cross the 1 
gigawatt threshold in terms of annual solar module production capacity and to achieve a sub 
$1.00 cost per watt of electricityτthe lowest in the industry.έ CƛƎǳǊŜ ··· ǿƘƛŎƘ ƛǎ ŀƴ ŜȄŎŜǊǇǘ 
from a Value Line analyst report shows that analysts believed growth would be above 23% 

 
47 FIRST SOLAR, INC. IN 2010, Stanford Business School, CASE: SM-190 DATE: 10/01/10 



while the company was to earn a return on capital of 17.5% (I will explain later why these 
reports are not some kind of dinosaur reports that are irrelevant in the face of Bloomberg). This 
resulted in an estimated stock price range of between 295 and 445 as shown in the top Figure 
XXX. But solar panels are not like iPhones and factories that make panels are not that difficult to 
build. Chinese companies entered in the market and within a short period the stock price 
dropped to 32 as the company was in the box where there is surplus capacity and any 
investment made is throwing money away. This example illustrates the danger of powerhouse 
companies moving to the left into the worst matrix and that has surplus capacity and then not 
being able to exit the business. 

 

 

 

Alternative Competitive Strategy and Valuation Matrix 



In thinking about valuation, careers and relationships, I suggest a different way to look at the 
competitive strategy graph to evaluate different valuation models over the life of an investment 
or the life of a corporation or your own life. The first thing I changed is the growth rate on the 
vertical axis. I argue that with the exception of inheriting money and marrying into money, you 
cannot realize grow without 
making some kind of investment. 
The competitive strategy graph 
implies that you can grow money 
without making investments like 
those adverts you get on 
YouTube explaining that you can 
make really big profits without 
taking any risk. Even if you have 
incredible skills which allow you 
to earn a large fortune (like 
Zinedine Zidane), you have to 
make some kind of investment in 
skill development to realize your 
return. Second, I have changed 
the rate of return versus WACC 
to the earned risk premium on 
your investment to emphasize difficulties in measuring return and the cost of capital. The graph 
with ROIC/WACC does not adequately emphasize that the bottom right box may have lower 
growth, but it also may come along with a lot lower risk. The ROIC/WACC scale also is deceptive 
in that it makes it seem that you can easily compute the WACC. So, on the horizontal scale I 
have put the risk premium relative to the risk-free rate. Figure xxx illustrates the revised matrix 
with the four boxes marked. 

 

DŜǊŀƭŘ ŀƴŘ ǘƘŜ vǳŜŜƴΩǎ IŀƴŘōŀƎ 

L ǊŜǇƭŀŎŜ ǘƘŜ ǘǊƛǘŜ ŘŜǎŎǊƛǇǘƛƻƴǎ ƻƴ CƛƎǳǊŜ ȄȄȄ ƭƛƪŜ άǎǘǊŜǘŎƘŜŘ ōŀƭŀƴŎŜ ǎƘŜŜǘέ ǿƘƛŎƘ ƳŜŀƴǎ 
absolutely nothing with hopefully more 
relevant actions related to valuation in 
Figure yyy. The revised matrix in Figure yyy 
suggests there are big risks of being in the 
powerhouse square (box 1); the ability to 
see when surplus capacity is coming (box 2); 
the importance of making decisions to exit 
failing businesses (box 3); and the benefits 
of a low growth and stable business (box 4) 
which I label keep calm and carry on. The 



revised business makes me think of one of the people I admire in business, my good friend and 
ǳƴŎƭŜΣ DŜǊŀƭŘΦ DŜǊŀƭŘ ōŜƎŀƴ ǿƻǊƪƛƴƎ ƛƴ ǘƘŜ ŜŀǊƭȅ мфслΩǎ ōȅ ōƻǊǊƻǿƛƴƎ ƳƻƴŜȅ ŦƻǊ ŀ ±² ŀƴŘ 
selling leather goods out of the back seat. In 1982 he purchased a bankrupt leather goods 
manufacturer that happened to have the royal warrant to sell handbags to the queen of 
England. Over the years he experienced quality problems; he ran a gifts business where he 
bought goods from Asia and sold them to teenagers; he purchased a trade magazine; he had 
normal difficulties with employees, and he developed the leather goods business. He made 
investments in developing a website; a consultant who publicized the handbags; a small 
showroom in London; inventories of leather raw materials from Italy; in researching different 
luxury good styles; and in carefully developing relationships with the royal family. During the 
ǉǳŜŜƴΩǎ ǎŜǾŜƴǘƛŜǘƘ ƧǳōƛƭŜŜ ǿƘŜƴ DŜǊŀƭŘ ƘŀŘ Ƙƛǎ флth birthday, his success became apparent. 
DŜǊŀƭŘΩǎ ƘŀƴŘōŀƎ ǿŀǎ ǇǊƻƳƛƴŜƴǘly displayed in a video with the queen and Paddington Bear 
and also in a drone light show. Gerald is not really rich, but he lives a comfortable life. 

When I went swimming with Gerald in America a few years ago, a woman who was 
swimming in the pool gave Gerald some suggestions about growing his business and paying for 
space in department stores and dealing with the queen. Gerald is normally calm and affable, 
but upon leaving the pool he could not stop shout ing swear words about this woman. How 
presumptuous for somebody with no real knowledge of the business to give him consulting 
advice and in particular having him risk his competitive advantage associated with the queen. 
The implicit idea was that Gerald should aim for the powerhouse square with higher growth 
(Box 1) and turn his little company into something like Gucci. Instead of making large 
investments that would have been required to grow fast and probably fail (Box 1), he saw the 
surplus capacity coming for his gifts business (box 2) and he got out of the gifts business which 
left him with a warehouse of useless inventory (Box 3), and he made the moderate investments 
to change leather goods business to be more on-line focused that arguably made him end up in 
Box 4. He did not hire McKinsey; he 
certainly did not make elaborate 
financial models, and he did not 
measure his ROIC or his cost of 
capital. Instead, he made limited 
and flexible investments that were 
low risk (he could get out), and he 
was not afraid to exercise the 
option to exit investments. He 
implicitly used probability analysis 
in making his investment decisions 
and he knew what to do in moving 
from box to box in the competitive 
strategy graph. I have written this 
story to suggest that Box 1 may not 
be the best place aim for or to be 
(in project finance, the objective is 
to get a boring investment that insurance companies want); to emphasize that you should be 



more creative in thinking about valuation analysis than trying to compute the net present value 
(using probability analysis and considering the flexibility of investments), and that you can 
assume range in upside cash flows is the same as the range in downside cash flows. I could on 
and use Gerald as a lesson for managing your career, but I must stay on the subject.  

 

Small Differences in Returns Over Time Can Lead to Really Big 
Changes in Value 

When comparing GE and Amazon, the criteria used was the growth rate of the assumed 
investment.  If you would have invested in Amazon, an investment of 100 would have given you 
80,000. Maybe with this little 100 investment, you could have bought a fancy car or funded you 
ŎƘƛƭŘǊŜƴΩǎ ŜŘǳŎŀǘƛƻƴΦ ¢ƘŜ ŜȄŀƳǇƭŜ ŘŜƳƻƴǎǘǊŀǘŜǎ ǘƘŀǘ ƛŦ ȅƻǳ ǎŜŜ ŀƴ ƛƴǾŜǎǘƳŜƴǘ ǘƘŀǘ Ƙŀǎ ŀ ǊŜǘǳǊƴ 
above 20% (if you are measuring returns with high inflation, this growth rate must be above 
inflation), you should probably be skeptical. On the other hand, if you bought GE stock, you 
would be anxious and frustrated and these negative feelings would be reflected in the negative 
IRR. So, the question addressed in much of the remainder of this book is using the IRR as a 
metric to assess all kinds of investment decisions. 

In the graph you can see that different growth rates produce dramatic results. For example, the 
IRR for Amazon of 30.55% does not seem that much more than the IRR of Apple of 26.41%. But 
this difference leads to accumulation of about 400 for Apple versus more than 800 for Amazon 
ς you get twice as much when you look at the y-axis. The difference between the return of 
Siemens versus of 7.43% versus .82% for GE means that your money would have grown by 6 
times if you invested in Siemens while it would have remained about constant if you invested in 
GE.  The point is that small differences in IRR make a big difference in the money you 
accumulate ς especially over the long term (the results would be much less dramatic with 
shorter lives). Another way of saying this is that the WACC is a big assumption in valuation 
analysis if the analysis is based on computing present value. The value of a corporation assumes 
implicitly or explicitly that the company with have an indefinite life ς a very long-term 
perspective.  

 

Thinking Differently about Growth, Return and Value from the 
Perspective of a Single Firm, Lower Growth and Lower Risk Can Create 
Value 

Throughout the book I question fundamental ideas that are the foundation of risk and 
return and are the root of finance theory. I do this by illustrating financial model examples at 
the level of individual projects or companies. My approach of evaluating issues at the level of 



the firm is a different way of evaluating climate change issues relative to macro questions of 
whether a global transition can work or whether decrossiance (a French word for reduced 
growth) is necessary. I suggest that evaluating issues at a firm level can be extended to the 
entire society. For example, evaluating the costs of energy storage together with solar power, it 
is more interesting to study the question for a village in Africa than to listen to an Australian 
spout off about the number of hours of storage necessary to move power from the summer to 
the winter in Germany.  

When listing to commentaries about climate change, I hear many people commenting 
on GDP growth and the suggesting that economic growth must stop for to combat climate 
change. I do not enter into this debate, nor whether payments to divorce lawyers that can 
increase GDP growth are really beneficial. But I do address the issue of growth at the level of 
individual firms. Growth of revenues and income for the aggregate of individual firms adds up 
to most of the GDP which in real terms is about 2% for developed economies. When you 
understand that revenue growth without return does not add value and fast revenue growth 
often comes along with higher risk, you can see that neither companies nor the economy as a 
whole needs fast revenue growth to thrive. More value can potentially be created with 
investments like those related to climate change which often seem a little less exciting in terms 
of growth and have less risk. 

The matrix discussed above that shows growth, return and value can be misleading and 
includes  nuances that involve not only the way one can think about valuation, but also about 
your personal life. The fundamental 
question is whether it is always better 
to take the high growth path even 
when this path involves taking more 
ǊƛǎƪΦ a.!Ωǎ ŀƴŘ ōǳǎƛƴŜǎǎǇŜƻǇƭŜ 
certainly do strive for both high growth 
and high return without paying enough 
attention to the nuances of the cost of 
capital. This incentive to grow 
ultimately leads to consumers needing 
new 5G iPhones; taking an extra trip to 
Disney World to experience the newest 
ride; buying a more powerful 4x4 Ram 
pickup truck; installing a heated swimming pool and accumulation of many other things.  

More careful thinking about finance demonstrates that graphs of growth and return do not 
lead to the simple idea that growth produces value. First when make some simple simulations 
with a little modelling, you quickly see that it is the combination of return relative to risk and 
growth that leads to high value. If you grow in the short-term or the long term without earning 
ŀ ǊŜǘǳǊƴ ŀōƻǾŜ ǘƘŜ Ŏƻǎǘ ƻŦ ŎŀǇƛǘŀƭΣ ǘƘŜ ƎǊƻǿǘƘ ŘƻŜǎƴΩǘ ƳŜŀƴ ŀƴȅǘƘƛƴƎΦ {ŜŎƻƴŘΣ ŎƻƳǇŀƴƛŜǎ ǿƛǘƘ 
higher growth and high returns tend to have more risk associated with competitive pressure 
and surplus capacity which means that growth comes along with higher risk and may not 



produce value. When you see that it may be better to be in the keep calm and carry on box, you 
can extend the idea to the entire economy with the result that more value is generated from 
boring investments. As I have already suggested, investments that combat generally (of course 
no always) tend to be relatively boring and their valuation objective is to be in the keep calm an 
carry on box. In the next paragraphs you will see by comparing the multiples for oil companies 
versus renewable companies the preference for boring companies. 

 

Example of Cost of Capital Sensitivity 

Why use this company. Was testifying. Normally would not waste much time on the this kind of 
analyst report. 



It is common to make a data table that illustrates the effects of ranges in the cost of capital and 
the terminal growth on the value of a company. WACC and terminal growth tables where the 
value skyrockets with lower WACC and with higher terminal value.  This is not an accident. 
Small differences in IRR do produce large differences in value. These tables that show very high 
variation in results that 
depend on the cost of 
capital is a backwards way 
of saying small differences 
have a really big impact on 
value. It is understandable 
why when talking to people 
who work in financial 
analysis, they want to avoid 
the cost of capital question 
completely. Note that the 
graphs above with the IRR 
had nothing at all about the 
cost of capital. 

 

Do analysis of actual value 

of the company. 

 

  



 

Chapter 13: Shell Exit from Renewable 
Energy; Rate of Return and Introduction to 

Multiples   

 

NPV, IRR and Risk Premium -- Penalizing Capital Investments that 
Combat Climate Change by Using the IRR Metric 

After reviewing the basic objectives of a corporation, I move to discussion of the 
fundamental rule in finance, that is to invest when the net present value is positive. This rule 
has correctly been changed to compare investments with different returns across different 
scenarios using the IRR statistic. 
Despite what some academics may 
teach you in business school, the IRR is 
used rather than the NPV in real world 
analysis these days. And using the IRR 
makes a lot of sense relative to using 
NPV to assess investments because you 
do not have to start with the discount 
rate.  

But the IRR has the headache of 
assuming that money received can be 
re-invested at the IRR itself.  This re-
investment headache penalizes long-
term capital-intensive investments such as hydroelectric, nuclear and solar which involve large 
expenditures for up-front capital relative to operating expenses. I argue that a better method to 
evaluate investments that does not penalize long-term investments is to first compute the 
premium above the cash flows measured at the risk-free rate and then to allocate the premium 
over the life of the investment. If the IRR is corrected to compute earned risk premium relative 
to the risk-free rate, the penalty imposed on the type of long-term investments that are 
essential for adapting to or mitigating climate change is reduced as shown on the adjacent 
graph. 

 



5ƛǎǘƻǊǘƛƻƴǎ ƛƴ aŜŀǎǳǊƛƴƎ wŜǘǳǊƴ ŀƴŘ {ƘŜƭƭΩǎ 9Ȅƛǘ ŦǊƻƳ wŜƴŜǿŀōƭŜ 
Energy Investments. 

In Chapter 6 the book moves to practical measurement of the return. As the rate of return 
is central to the fundamental ideas in finance, the 
measurement of return is essential. To discuss the 
measured rate of return and the central problem with 
measuring return, I use the case of Shell Oil and its partial 
withdrawal from renewable energy invesǘƳŜƴǘǎ ǘƻ άŦƻŎǳǎ 
ƻƴ ǎƘŀǊŜƘƻƭŘŜǊ ǊŜǘǳǊƴΦέ {ƘŜƭƭΩǎ ǎǘǊŀǘŜƎȅ ǎŜŜƳǎ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ 
stock price increases that are lower for Shell than other 
major oil companies and the ROIC of Shell was lower as well 
as shown in the graphs.  Note that the returns shown on 
the stock price graph are adjusted for inflation. The Shell 
and Exxon case may be a bit stylized, but it can be used to 
illustrate how conventional financial statement analysis and finance practice works against 
capital intensive investments with relatively low cost of capital. 

 

 

To contrast oil production and renewable energy companies I have extracted some 
companies that have a lot of renewable investments as well as some of the oil majors.  You can 
see that the renewable companies such as NextEra, EDP and other companies have lower and 
more stable computed return on invested capital in the table below. 

{ƘŜƭƭΩǎ /9h ²ŀŜƭ {ŀǿŀƴ Ƙŀǎ 

revised the company strategy 

to focus on shareholder return. 

According to the company, the 

renewable transition must be 

paired with higher earnings. 

https://www.reuters.com/busi

ness/energy/shell-pivots-back-

oil-win-over-investors-sources-

2023-06-09/ 

 

 

https://www.reuters.com/business/energy/shell-pivots-back-oil-win-over-investors-sources-2023-06-09/
https://www.reuters.com/business/energy/shell-pivots-back-oil-win-over-investors-sources-2023-06-09/
https://www.reuters.com/business/energy/shell-pivots-back-oil-win-over-investors-sources-2023-06-09/
https://www.reuters.com/business/energy/shell-pivots-back-oil-win-over-investors-sources-2023-06-09/


 

{ƘŜƭƭΩǎ ŎƘŀƴƎŜ ƛƴ ǎǘǊŀǘŜƎȅ ŀǿŀȅ ŦǊƻƳ ǊŜƴŜǿŀōƭŜ ƛƴǾŜǎǘƳŜƴǘǎ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ƛŘŜŀǎ 
propounded by McKinsey. The simple idea stated repeatedly in the McKinsey book is that a 

company should search out 
investments that earn a return on 
capital greater than the weighted 
ŀǾŜǊŀƎŜ Ŏƻǎǘ ƻŦ ŎŀǇƛǘŀƭΦ ά!ǎ ǿŜ ǿƛƭƭ 
show, ŀ ŎƻƳǇŀƴȅΩǎ ǊŜǘǳǊƴ ƻƴ ƛƴǾŜǎǘŜŘ 
capital (ROIC) and its revenue growth 
together determine how revenues are 
converted to cash flows (and 
ŜŀǊƴƛƴƎǎύΦέ Investors of course want to 
earn a higher return all else equal and 
do not want companies to make 
investments that earn a negative 

return. The issue discussed in Chapter 4 involves how to measure the economic on an 
investment. The problem addressed is that the accounting definition of return from net 
operating income and net capital on the balance sheet does not reflect the growth in cash flow 
that is the definition of the rate of return or the IRR.  This is compounded by accounting 
adjustments for impairments and other write-offs. For any investment that is depreciated with 
straight line depreciation, the return on invested capital is lower that the economic rate of 
return as measured by the project IRR. The discount for the initial return is illustrated in the 
adjacent graph where the initial rate of return from accounting statements is divided by the 
project IRR. When a company makes large investments and these investments have a relatively 
low return, the reduction in return is aggravated. 



When returns are measured in the context of inflation, the true bias in accounting returns 
relative to project IRR is more 
extreme. Throughout the book, 
adjustments for inflation are 
emphasized. In the adjacent 
table the difference between 
accounting returns and the 
project IRR is more extreme 
when there is inflation. For 
example, if the project IRR is5% 
and the inflation rate is 2%, then the accounting return in the first period is only 1.83%.  As 
assets depreciate on the books, the difference between the accounting return and the project 
IRR reverses, meaning that the accounting return is above the IRR. In terms of Shell and Exxon, 
Exxon has made lower investments than Shell in the past couple of years, which can in part 
explain the difference in the return. The Shell and Exxon case demonstrates the many problems 
with simple statements about increasing shareholder return. The difference is much more 
dramatic for renewable energy companies, implying that the returns cannot be compared 
across companies. 

 

 

Reconciling ROIC and IRR and Returns on Oil Production Versus 
Renewable Investments 

 



Chapter 7 continues the discussion of finding the returns earned by companies and of 
returns and where I argue that for individual projects, economic depreciation that measures the 
decline in value of remaining cash flows should be used. This leaves the problem of measuring 
the return that is available on prospective projects. In 
the case of Exxon and Shell one could go back to 
history where John D. Rockefeller created the Standard 
Oil monopoly that made him the richest person in the 
world. But the essential question for valuation is what 
returns are reasonable in the future and how can one 
find these returns.  

 
The insert suggesting that oil companies can earn 

up to 20% on oil projects but only between 5% and 10% 
for renewable energy. This comment demonstrates 
several issues related to issues discussed in Chapter 7 
and subsequent chapters. First, is there evidence that oil companies can earn the high returns 
on oil investments. Second, how should the lower returns be evaluated relative to the cost of 
capital. Third, do lower returns imply that only the oil investments should be made. 

 
Before discussing the issues with evaluating earned returns, I recount some comments 

made by a student of mine who formerly worked for the investor relations department of a 
major oil company (Total Energies). She explained that the company received intense pressure 
from (English speaking) stock analysts to invest in oil investments rather than renewable 
investments. An old excerpt from Exxon illustrates the way presentations of returns are made 

to investors. The return on 
capital employed (ROIC) is 
presented next to the 
capital expenditures to 
demonstrate that the 
company is making 
investments in activities 
that produce the highest 
return. If the type of 
returns shown in the table 
for upstream oil 
production are really 
obtainable and can 
continue (31% and 22.7% 
outside the U.S.) this 
illustrates the kind of 

monopoly power that John Rockefeller must have obtained. This time the returns unfortunately 
come from developing countries that must have signed contracts that do not share profits in a 
reasonable way. If the returns are lower on renewable energy investments, this is either due to 

Returns from oil and gas typically 

range between 10% to 20%, while 

those for solar and wind projects tend 

to be between 5% to 8%, according to 

companies and analysts. 

https://www.theguardian.com/busine

ss/2023/nov/02/shells-moves-ahead-

with-35bn-shareholder-windfall-

despite-profits-fall 



lower monopoly profits or lower cost of capital or both. The lower returns in no way imply that 
the investments should not be made. 

 
Chapter 8 moves to the question of whether one can assess value using multiples 

including the price to earnings ratio, the EV/EBITDA ratio or the price to book value ratio. The 
three ratios tell you very different stories and, depending on the industry, they can be 
inappropriate to compare companies even if they are seemingly doing the same thing. The Shell 
ŀƴŘ 9ȄȄƻƴ ŎŀǎŜ ƛƭƭǳǎǘǊŀǘŜǎ ǎƻƳŜ ƻŦ ǘƘŜ ǿŀȅǎ ǘƘŜ ƳǳƭǘƛǇƭŜǎ Ŏŀƴ ōŜ ŘƛǎǘƻǊǘŜŘΦ Lƴ ŘƛǎŎǳǎǎƛƴƎ {ƘŜƭƭΩǎ 
reduction in renewable investments, Reuters presented a graph that seemed to show that a 
Euro or Dollar of Cash Flow from Exxon is worth more than a dollar of cash flow from Shell.  This 
is something like the EV/EBITDA Ratio shown below. The lower earnings is not because of 
current lower return on one segment of the business of a company such as renewables versus 
oil production. It reflects expectations of changes in returns, differences in tax rates (Shell has a 
much higher tax rate than Exxon) and the age of assets (older assets have lower EV/EBITDA 
because ƻŦ ǇŜƴŘƛƴƎ ŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜǎύ ŀƳƻƴƎ ƻǘƘŜǊ ƛǘŜƳǎΦ {ƘŜƭƭΩǎ ǾŜǊȅ ƭƻǿ 9±κ9.L¢55! ŀǘ 
the end of 2022 of 3.61 (the value can be repaid in less than four years of EBITDA) can be the 
result of expected declines in income.  More importantly, the table below shows that investors 
pay a lot more for a Euro of earnings in renewable energy companies even though the returns 
are lower.  
 

 
 

Discussion of multiples in Chapter 8 addresses differences in interpreting alternative 
ƳǳƭǘƛǇƭŜǎΦ wŜŎŀƭƭ ǘƘŜ ǎǘŀǘŜƳŜƴǘ ƳŀŘŜ ōȅ aŎYƛƴǎŜȅ ǘƘŀǘ άIn addition to higher returns in the 
United States, P/E and market-to-book ratios have been significantly higher for the U.S. Χέ ¢ƘŜ 
implication of the P/E ratio is completely different than the market-to-book (price-to-book) 
ratio. The P/E ratio reflects expectations of growth combined with earnings above the cost of 
capital.  The price-to-book ratio in theory reflects the success of a company in deploying the 
paid in capital and retained earnings put in a company by investors. Success is measured by the 
ability of a company to earn returns above the cost of capital (often one sort of monopoly 
power or another). The table below shows that renewable companies have performed well in 
terms of the price ratio, implying the cost of capital is much lower than that of the oil 
companies.  One can go too far with this ratio as it can say more about monopoly power than 
anything to do with efficiency or productivity. More importantly the ratio can be used to 
evaluate the cost of capital relative to the rate of return. 

 



 

 

Terminal Value and Value of Assets that Depend on Fossil Fuel 

Chapter 10 addresses what may be the most subjective and uncertain part of valuation 
which is the terminal value. Terminal value comes from the idea that a company is assumed to 
have an infinite life when making a valuation. Current finance practice applies simple and 
arbitrary formulas to measure the value of a company over an infinite horizon without seriously 
thinking about where the value comes from. You must assume that future generations of 
managers can earn returns above the cost of capital on replaced assets. To presume that this 
can be boiled down to a simple formula should seem crazy to people outside of finance. I 
suggest a process where growth rates and returns gradually decline to reach reasonable levels. 
But I suggest that the issue of terminal value (that cannot be avoided) should be treated as 
more of a philosophic question. 

 



When thinking about issues with terminal value I thought 
there may be little that relevance to climate change investments. 

But on reflection, comparing the value of 
oil companies with renewable companies 
demonstrates some issues discussed in 
the chapter on terminal value. To 
illustrate issues with terminal value, 
pretend you were valuing Exxon when 
John D Rockefeller after he created the monopoly. You may have 
assumed that the monopoly power could continue indefinitely. You 
may have attributed a lot of growth to cash flow which also included a 
high return on investment and arrived at a very high valuation. At that 

time how could you have predicted the break-up of standard oil and all of the events that 
surrounded oil production through wars, OPEC, tax rates and other events. Now, with the 
effects of fossil fuel on climate change, it may be reasonable to assume that 9ȄȄƻƴΩǎ ǾŀƭǳŜ ƛƴ 
the long-term value could decline. It is understandable that a company like Exxon or Shell 
would attempt to develop other forms of energy such as green or blue hydrogen to maintain its 
business over the long-term. But the multiples (in particular, the low EV/EBITDA multiples) and 
problems for Shell demonstrate that earning profits above the cost of capital for renewable 
energy has turned out to be difficult. The case demonstrates that thinking about terminal value 
is much more nuanced than applying a simple formula. 

  

Shell scrapped in recent 

months several projects, 

including offshore wind, 

hydrogen, and biofuels, 

due to projections of 

weak returns. 



Chapter 14: Cost of Capital and Hydro 
Projects in Pakistan versus Orsted Losing 

Billions from US Project 
So far, we have been skating around the issue the cost of capital but direct there has 

been no direct measurement of the cost of capital number. Chapter 13 and the remaining 
chapters in the book turn to direct measurement of the cost of capital. Chapter 13 introduces 
quantification of the cost of capital by presenting a test that can be used to determine when a 
company is earning more or less than the cost of capital using the market to book ratio. The 
test does not necessarily provide a direct estimate, but it can evaluate what the cost of capital 
is not in certain circumstances. This notion of finding particular cases that disprove estimates of 
the cost of capital can be applied to different industries as much of the cost of capital (the risk-
free rate and the EMRP are economy-wide numbers). This method that I use to introduce 
quantification of the cost of capital contrasts dramatically with investment banks who proudly 
present mean reverted betas that are un-levered and re-levered using a sample of supposedly 
comparable companies. 

To illustrate what can be done through evaluating the market-to-book ratio I begin with 
a statement that I have heard for decades ς άǿŜ ƴŜŜŘ ŀ ǊŜǘǳǊƴ ƛƴ ŘƻǳōƭŜ ŘƛƎƛǘǎΦέ ¢Ƙƛǎ ǘȅǇŜ ƻŦ 
statement that is almost comical does not seem to change with different inflation or interest 
rates or with different risk of projects means that returns of 10.0001% can be the target. The 
market-to-book analysis can be used to demonstrate that arbitrary targets of something like 
10% with a risk-free rate of something like 3.5% implies a risk premium of 6.5%. To see what 
this means to capital intensive investments return to the philosophic discussion and the fact 
that the 6.5% which is far above the real growth in the real growth of the economy compounds 
to very high investor returns.  

A couple of mathematical formulas can be used to demonstrate that when the market 
to book ratio is equal to one and the return earned on equity is stable, the return on equity is 
equal to the cost of equity. When the return on equity is stable and the market to book ratio is 
above one, this is evidence that the company is earning more than the cost of capital. The idea 
of using the market-to-book ratio to test the cost of capital comes from the fundamental idea 
that the cost of capital is part of the cost of an investment and when the returns equal costs, 
the market value of an investment is equal to the amount of money put into the investment. 
When the market to book ratio is one, there is no increase in value from earning more than the 
cost and no diminution of value from earning lower cash flow than the investment.  

Establishing a formula for the market to book ratio is not controversial if you assume 
that returns, growth and cost of capital are constant. I have presented proof of some 



fundamental valuation formulas in Chapter 13. It is very easy to show that the market to book 
ratio is equal to: 

Market to Book = (ROE-growth)/(cost of equity ς growth) 

If you imagine that the ROE and the cost of equity are the same numbers in this formula, 
then the top of the equation is the same as the bottom of the equation and the market to book 
ratio is 1.0 no matter what the growth rate is.  This is the most essential part of the equation 
because you do not have to get into debates about the growth rate. You can go further and 
demonstrate that the cost of equity depends on both the market-to-book ratio and the growth 
rate. This means that you must make an estimate of the growth rate and higher growth rates 
assumed by stock analysts imply a higher cost of capital. But if look at the formula carefully and 
split it up, you can see that if the market to book ratios is above 1.0, then the return on equity 
is above the cost of equity. 

Cost of Equity = (ROE - Growth)/MB + Growth 

To illustrate how the market to book ratio can be used to demonstrate that the cost of 
equity is far below 1.0 for investments that are stable (like project finance investments) I have 
used two examples. The first is a utility company named  Xcel Energy, which is a regulated 
electric  company in the U.S.  Xcel Energy is earning returns on equity above 10% and it has a 
market to book ratio of more than 2.0 demonstrating that the company is earning a lot more 
than its cost of capital as shown below.  The decline in the market-to-book ratio illustrates the 
increase in the nominal cost of capital in 2021 and 2022. 

 

 



A second example is from Malaysia with interest rates, inflation rates that are different 
from investments measured in Euro or USD. In addition, if you look up country risk premiums, 
you will find that Malaysia should command a risk premium ranging from 1.16% to 1.95% with a 
2023 value of 1.89%.48 The country risk premium is applied to overall cost of capital meaning 
that it would be magnified on equity returns. With all of this, the analysis of Tenaga, the large 
electricity company in Malaysia has a market to book ratio of about 1.0 and returns in the 
neighbourhood of 6%, demonstrating a cost of capital of around that number. Taking away the 
country risk premium of 1.89% would yield a cost of equity below 5%. 

 

 

 

 

I have suggested creating a regression analysis of the market-to-book ratio and the 
return on equity to evaluate the level of return at the market to book ratio of 1.0. The nice 
thing about the graphs is there is typically within an industry a strong correlation. When I have 
tried this method, the implied cost of capital is a low, again meaning that capital intensive 
projects are favoured relative to fuel intensive investments. 

 
48 This comes from looking at Damodaran published numbers since 2011. The historic numbers are not published 
on the Damodaran website and I have put them together. 



 

 

The Corruption of Country Risk Premiums: Published Estimates of 
Country Risk Premium Can Kill Important Climate Change Investments 

I have been emotional about the way finance treats developing companies for many 
years. If demanded returns are high for investments in developing countries and these returns 
are distributed to investors outside of the country, the ability for people in the countries to 
experience a reasonable standard of living is arrested. 
The situation is very much like the GDP distribution 
graph presented at the beginning of this chapter 
where providing returns higher than the overall 
growth rate in an economy leaves nothing left for 
anybody else.  

High returns that are allocated to investors 
outside of the country are justified by the country risk 
premiums that are published by a man named Aswan 
Damodaran, a professor at NYU Stern. Mr. 
Damodaran applies traditional finance like the CAPM 
and high estimates of the equity market risk premium. 
His numbers on the country risk premium are very easy to download and are high. Dr. 
Damodaran seems like a very pleasant man, but he does not seem to understand the very 
serious implications of his published statistics. Further, he does not address items that are 



contrary to his numbers including credit spreads by local banks in developing countries, implied 
probability of default in his data, implied cost of capital from price to book ratios. 

If these numbers are used in measuring the cost of capital for investments that can 
combat climate change are applied to investments in Africa, the effect on investments can be 
dramatic. For example, I understand that a solar project in Saudi Arabia using Chinese modules 
can obtain prices of less than 2 USD cents per kWh. A project with similar modules and similar 
sunlight in Chad costs 15 USD cents per kWh. The primary difference between the projects is 
how they are financed. I hope you now understand my emotional reaction. 

When working on a project for measuring the cost of capital in Pakistan for the National 
Electricity Regulatory Agency I made an effort to study what is behind the country risk 

premium. I read the articles from 
Mr. Damodaran and compiled some 
historic data. As I have mentioned 
above this kind of project where 
vested interests attack my work 
involves more critical evaluation 
than any peer review that I could 
imagine. This research from my 
project in Pakistan demonstrated 
that: (1) country risk premiums are 
not consistent or logical over time; 
(2) most of the country risk premium 

comes from evaluating the country risk rating from U.S. credit rating agencies with no 
adjustment for the tenure of the debt; (3) the country risk premiums result in implied 
probability of default that makes no sense in the context of actual defaults and (4) the credit 
spreads used by Damodaran are completely inconsistent with credit spreads charged by local 
banks.  

In compiling the quoted country risk premiums, I have read articles written by 
Damodaran and compiled historic 
data. The accompanying insert shows 
that the country risk premium has 
ranged between 5.75% and 12% 
before 2021. In 2021 Damodaran 
published two estimates, one for 
4.69% and 5.3% while the yield on the 
bonds ranged between 4.92% and 
7.28%. These risk premiums are taken 
from either credit spreads on 
sovereign debt in USD or the credit 
spread on bonds with equivalent 
credit ratings. Some increase in the 



risk premium is added for taking equity risk rather than credit risk. In 2013, the risk premium 
was 12% meaning that within seven years the earned credit spread would pay for the entire of 
a loan or equity investment (1+12%)^7=1.97.  This implies that lenders would receive the entire 
proceeds of the bond twice on top of earning the USD interest rate. As shown above, the typical 
credit spread for a BBB bond is about 1.3%. 

When evaluating credit spreads there is a basic formula to evaluate the minimum credit 
spread that will compensate for losses when there is a default.  This formula is a simple one 
that defines the credit spread or the premium on debt as a function of the probability that the 
loan defaults and, if the loan does default, what will be the final loss. 

Minimum Credit Spread = Probability of Default x Loss, Given Default 

Probability of Default = Minimum Credit Spread/ Loss, Given Default 

For a one-year loan, the implied probability of default may be reasonable. But as the credit 
spreads compound, the results become extremely high as discussed in the section on 
philosophy. The table below shows how the implied probability of default with different debt 
tenures assuming that there was no default until the particular year. For the BBB credit spread 
of 1.32%, the implied probability increases to 16%, meaning that without any default until year 
seven, the loan can default 16 times out of 100 and the lender will break-even. For the 4.69% 
credit spread, the probability of default increases to 63% and for the 12% credit spread, the 
probability of default is more than 100% to by year five. When you suggest to somebody in 
Pakistan that the probability of default can be 50%, they will tell you that you are crazy as there 
have not been any defaults in the past. 

 

When studying the cost of capital in Pakistan and reading annual reports from individual 
companies, you see something surprising. The credit spreads charged by local banks look a lot 



more like the 1.32% BBB credit spread than the very high credit spreads on sovereign bonds as 
shown below. The graph of local interest rates is in local currency. When adjusted for currency 
changes and inflation, the local interest rates are far below the rates paid by the government 
for sovereign debt. This phenomenon of local rates being below sovereign debt is apparently 
common for other developing countries and dismissed by Mr. Damodaran (maybe because the 
local banks are not located in New York). But the difference between interest rates represents a 
situation where two things that measure the same thing ς the probability of default -- cannot 
both be correct. If Mr. Damodaran is correct the banks in Pakistan would be bankrupt. A more 
logical explanation is that the Western financial institutions are earning a large profit that more 
than compensates for risk. 

 

 

Effective Interest Rate in USD = (1 + Euro Interest Rate)/(1 + Forward Exchange Change) ï 1 

 

  



Chapter 16: Discount Rates and Risk 
Measurement Used in Public Policy 

 

Application of Financial Theory to Public Policy 

The case discussed in this chapter involves the importance of measuring the discount 
rate in policy analysis. The issue of measuring the discount rate involves fundamental questions 
of investment (on behalf of people in a society), estimates of future cash flow and attaching a 
premium to recognize risks. The relationship between discount rates and economic growth is 
addressed and the manner in which resources are allocated. The notion of placing arbitrary risk 
premiums is revisited. For example, the Based on 2026 data, the US government often utilizes a 7 
percent "base case" social discount rate for regulatory analysis, as recommended by the Office 
of Management and Budget (OMB) guidelines. 

In the prior chapters the central aspects of financial analysis were introduced related to 
measuring costs and benefits using different rate of return statistics. The book now turns to 
assessing the rate of return and measures of risk into valuation. Some of the subjects include 
how the valuation of an investment can be assessed using project finance; how P/E and 
EV/EBITDA multiples can be applied in evaluating the price of a stock; how cost of capital can be 
measured when gauging the rate of return; how different measures of terminal value can be 
developed; how investments in new developments or new research can be assessed; how the 
Ǌƛǎƪǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇƻƭƛǘƛŎŀƭ ǳƴŎŜǊǘŀƛƴǘȅ Ŏŀƴ ōŜ ƎŀǳƎŜŘΤ Ƙƻǿ Χ ¢ƘŜ ƛŘŜŀ ƛǎ ǘƻ ǎŜŜ ōƛŀǎŜǎ ƛƴ 
financial techniques with an overview of how things fit together and how the biases and 
problems have affected important questions in the world. 

To introduce the different issues of investment assessment and valuation I discuss various 
different issues related to questions of energy. The idea of using some examples from the energy 
industry is to see how different valuation metrics relate to each before discussing technical 
details of different subjects. Discuss all sorts of investments and companies ς renewable energy, 
oil companies, nuclear power, public utility companies. Include issues of greenwashing, biases in 
cost of capital, contracts to encourage efficient construction and operation and other issues. 
With this diversity, can cover  



Evaluation of investments can be made from a personal perspective such as buying or 
selling a stock. Financial analysis can be made by managers of a corporation that could involve 
making capital expenditures or putting money into the development of a new venture. Cost and 
benefit analysis may also involve public policy where investments are made to potentially 
improve future lives of people. An example of 
assessing investments from different perspective 
that I use are decisions related to climate change. 
The investments can be made on a global basis 
from a public policy standpoint, from a corporate 
perspective, or from a personal standpoint. 
Decisions about investments implicitly or 
explicitly are evaluated using financial analysis 
where rate of return measures the risk adjusted 
benefits relative to the costs. To see how some 
of the ideas about financial analysis that are different from typical IRR, DCF, WACC, ROIC, CAPM, 
P/E, EV/EBITDA methods I use some different aspects of climate related investments from a 
public policy perspective and from the perspective of private agents deciding how to invest. 
Issues addressed with different ways of thinking about financial issues are questions such as 
whether it was good policy of Germany to set fixed price tariffs to encourage efficient investment 
in solar power; why did Shell Oil exit much of its investment in renewable energy; is it more 
effective to power very large data centre capacity in Abu Dhabi with nuclear power, gas power 
or a combination of solar and battery capacity; whether electricity distribution capacity to 
provide for battery powered electricity vehicles should be promoted by allowing companies to 
earn high returns on their investment; and, how can you promote development of climate change 
investments in developing countries.  

The idea of the discussion in the next couple of chapters is not to make arguments about 
climate policy ς maybe you are like people in the adjacent picture, and you would rather the 
world invested in more cruise ships. My idea is to pick a case study/issue which you can use to 
think about earned IRR versus cost of capital, measurement of the cost of capital, alternative 
ways to think about risk with project finance, assessing the venture capital stage of investments 
with probability, I Whether or not you are interested in the  climate debate but to illustrate the 
importance of bias in investment decisions. I highlight the essential points made in the chapter 
without delving into all of the technical details. Other more nuanced issues and more technical 
discussion are elaborated on in the body of the chapter. 

 [In this section I work through each chapter and discuss how ideas that question the 
current practice of finance theory affect investment decisions and policy related to climate 
change. ] You can think of this as a case study in applying the various ideas that run counter to 
much of the traditional finance that is taught in business schools and applied by investment 
banks. I work through a case involving climate change for each chapter to demonstrate key 
implications of the technical details in each chapter.  


























































































































































































































































































































































