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Preface 

This book on cost of capital use and estimation is intended foremost as a prac
titioner's guide. In addition, many instructors will find it useful as a supplement 
to other material in advanced courses in capital budgeting and strategic invest
ment. Its aim is to provide both a rigorous understanding of the theoretical 
issues underlying the concept of the cost of capital and an appreciation of the 
practical problems surrounding its use as a decision tool. 

Discounted cash flow techniques for investment project evaluation are very 
widely employed in industry and their use is growing. These techniques require 
either the calculation of the net present value (NPV) of a project's cash flows, 
or calculation of an internal rate of return (IRR) for comparison with a specified 
hurdle rate. Numerous studies have been published documenting this growth 
and Bierman (1986) in a recent overview observed that "the most important 
conclusion we can draw from the surveys is that business practice relative to 
capital budgeting decisions has improved tremendously in the past thirty 
years." Klammer and Walker (1984) also documented the increasing use of 
"sophisticated capital budgeting selection techniques taught in business 
schools" between 1970 and 1980 in the United States and Scott and Petty 
(1984) concluded their survey of large U.S. firms by stating that "the move
ment towards the use of more sophisticated project evaluation procedures by 
major organizations is unequivocal." 
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Table P.l 
Cost of Capital Applications 

Decisions Percentage of Respondents 
Applying Cost of Capital 

New Projects 92.7 
Abandonment of Existing Projects 44.6 
Leasing Decisions 64.4 
Bond Refunding Decisions 34.5 
Estimating the Firm's Value 44.1 

Source: Gitman and Mercurio (1982), Exhibit 10, p. 28. 

Central to the calculation of the estimated net present value of a project is 
the discount rate used to reduce future cash flow estimates to their present 
value. In a 1980 survey of firms in the Fortune 1000 listing, Gitman and Mer
curio (1982) found that 93% of the responding companies used a measure of 
the "cost of capital" for evaluating new projects. This is consistent with other 
studies by Schall et al. (1978) and Moore and Reichert (1983), which both 
found 86% of the firms responding to their survey were using discounted cash 
flow methods for project evaluation. Gitman and Mercurio also found that firm
in their sample were using cost of capital for many other purposes, as indicated 
by Table P.l. 

Although there appears to be widespread agreement among corporate execu
tives that the cost of capital is an important datum for decision making, there 
is much less agreement with respect to how it should be measured. In a review 
of previous studies, Scott and Petty (1984), for example, cited a wide range of 
general approaches, as indicated in Table P.2. Only one of these, the weighted 
average cost of capital (WACC), is conceptually consistent with the goal of 
maximizing the value of existing shareholders' equity. 

In an update of these surveys, Bierman (1993) found that 99% of firms in 
his sample of large industrial firms used IRR or NPV as either the primary or 
secondary method of evaluating investments. He also found 93% of the firms 
were using WACC, and 72% used a rate which reflected the risk or nature of 
the project. 

WACC, although conceptually correct, is difficult to estimate since it re
quires an approximation of the equity investors' required return or "cost of 
equity capital." Gitman and Mercurio (1982) found a very wide variety of 
methods being used to attempt to solve this measurement problem, as indicated 
in Table P.3. 

The objective of this book is to help financial practitioners and managers to 
make better investment and valuation decisions. It is narrowly focused since it 
assumes that managers are already using discounted cash flow methods for 
evaluation and are aware of the underlying rationale for the approach, that is, 



Table P.2 
Determination of the Discount Rate 

Method PencentUssingg

Cost of specific source 
of funds 

Weighted average cost 
of capital 

Historical rate of 
return (i.e., past 
experience) 

Management 
determined target rate 
of return 

Source: Scott and Petty (1984), Table 4, p. 117 

Table P.3 
Cost of Equity Calculation Procedures 

Procedure 

Historical dividend yield plus 
estimate of growth 

Return required by investors 

Current dividend yield plus 
estimate of growth 

Dividend yield estimate only 

Cost of debt plus a risk premium 
for equity 

Earnings/price ratio 

Market return adjusted for risk 

Source: Gitman and Mercurio (1982), Exhibit 

Using Reference 

26 
17 

61 
46 
30 

20 
13 
10 

10 

Schall et al. (1978) 
Petty et al. (1975) 

Brigham (1975) 
Schall et al. (1978) 
Petty etal . (1975) 

Schall et al. (1978) 
Petty et al. (1975) 
Brigham (1975) 

Petty etal . (1975) 

Percentage of Respondents 

3.4 

35.6 

26.0 

1.7 

13.0 

15.8 

2216 

, p. 24. 
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maximization of the value of existing shareholders' equity. The specific ques
tions it addresses are therefore largely limited to the following: 

1. What do we mean by "the cost of capital" and how can we define it conceptually in 
a manner consistent with the goal of equity value maximization? In short, before 
venturing out with our yardsticks, what is it precisely that we are attempting to 
measure? 

2. More specifically, in the context of the valuation of future expected cash flows, how 
do we define the cost of capital in a manner internally consistent with the definition 
of the cash flows, taking into account such factors as inflation expectations, transac
tions costs, taxes, interest payments, and so forth? 

3. Having pinpointed what it is we are trying to measure, how can we do it in practice? 
What theoretical models are available for relating observable data to the cost of 
capital? What simplifying assumptions do they rest on? How good are they by the 
measure of how well they predict real-world phenomena? 

4. All cost of capital estimation techniques inherently depend on the use of observable 
proxies for unobservable investor expectations. What are the crucial issues in select
ing reasonable proxies? What techniques are useful in selecting and measuring appro
priate proxies in different situations? 

5. All cost of capital estimates are necessarily imprecise. How can we assess the degree 
of imprecision? To what extent does imprecision matter in specific instances? 

6. What is the relationship between the cost of capital for a project and the characteris
tics of the project? In particular, how do such factors as the uncertainty of project 
payoffs and their correlation with the firm's other activities, or with general eco
nomic cycles, impinge on the cost of capital? Asset acquisitions also affect the firm's 
debt capacity and its taxable income; how are these characteristics reflected in cost 
of capital estimates? 

7. Finally, what relationships exist among cost of capital, net present value, riskiness, 
and the broader sweep of corporate strategy including the creation of options to 
respond to future changes in conditions? 

In attempting to provide answers to these questions, the following chapters 
are written on the assumption that readers are practicing financial managers, 
government regulators, or students, who are already familiar with the basic 
financial concepts typically covered in an introductory MBA corporate finance 
course or its equivalent. Therefore, although basic ideas, such as the definition 
of risk and the difference between systematic and non-systematic risks, are 
reviewed at an elementary level for the benefit of readers who have been "out 
of school" for some time, the treatment assumes that the concepts are not being 
encountered for the first time. 

The structure of the book also deliberately separates theory from practice, 
while at the same time providing easy linkages between them. For example, 
Chapter 2 describes the theory underlying the development of the capital asset 
pricing model (CAPM), Chapter 3 reviews the empirical tests of the model that 
justify the validity of its use as a management tool, and Chapter 5 discusses 
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the practical problems involved in its implementation. Sufficient repetition of 
the material is provided in each of the three chapters so that readers who are 
willing to "take the model on faith" can read Chapter 5 on its own, providing 
that they have a broad knowledge of the topic from other sources. Others who 
wish to develop a deeper appreciation of the strengths and weaknesses of the 
model can, and should, read the relevant material in all three chapters in con
junction with each other. 

Each chapter also attempts to separate "the forest from the trees" by concen
trating on a broad understanding of the issues and the most useful estimation 
techniques in the body of the text and relegating more technical material and 
peripheral issues to a section entitled "Notes." This material is organized by 
the chapter section headings but, to avoid annoying distractions in the main 
text, it is not specifically footnoted. Finally each individual chapter includes an 
extensive list of references for those readers who wish to explore the issues and 
techniques discussed in greater depth. 

Financial economics is a dynamic and rapidly developing field of inquiry and 
many of the discoveries and insights that have evolved during recent years are 
directly related to the questions posed in this book. They also are helping both 
academics and practitioners to find better and more useful answers. The prog
ress being made is reflected in the composition of the references that follow 
each chapter. Many of these are to classic papers written during the 1970s and 
early 1980s when the most prominent paradigms of financial theory were being 
formulated and tested. However, it is noteworthy that about half of them are to 
papers written since 1985 and more than 20% of the references are to articles 
published in 1990 or later. Thus, the book should be of particular value to 
those who already have a broad working knowledge of the subject but who 
have not been systematically exposed to recent developments in the academic 
literature. 

Many people have helped in the preparation of this book either through their 
research or through their critical and constructive reading of parts of the manu
script. I am particularly indebted to Jan Bartholdy, Glenn Boyle, Abraham 
Brodt, Kate Brown, Don Donovan, Deborah Gregory, Abolhassan Jalilvand, 
Jinho Jeong, Doranna Lapenna, John Powell, and Alan Stent. They take no 
responsibility for remaining errors or for debatable assertions. I am also grate
ful to Concordia University for granting me sabbatical leave to write the book 
and to the University of Otago, New Zealand, for providing me with a well-
supported and stimulating environment in which to work. Finally, I owe im
measurable thanks to my wife, Margaret Trew, for her encouragement and for 
her patient and indefatigable work typing multiple drafts of the manuscript. 

REFERENCES 

Bierman, H., Implementation of Capital Budgeting Techniques: Survey and Synthesis, 
Tampa, FL, Financial Management Association, 1986. 



XX11 Preface 

Bierman, H., "Capital Budgeting in 1992: A Survey," Financial Management, 22(3), 
1993, 24. 

Gitman, L. J., and V. A. Mercurio, "Cost of Capital Techniques used by Major U.S. 
Firms: Survey and Analysis of Fortune's 1000," Financial Management, 11(4), 
1982, 21-29. 

Klammer, T. P., and M. C. Walker, "The Continuing Increase in the Use of Sophisti
cated Capital Budgeting Techniques," California Management Review, 27(1), 
1984, 135-148. 

Moore, J. A., and A. K. Reichert, "An Analysis of the Financial Management Tech
niques Currently Employed by Large U.S. Corporations," Journal of Business 
Finance and Accounting, 10(4), 1983,623-644. 

Petty, J. W., and D. F. Scott, "Capital Budgeting Practices in Large U.S. Firms: A 
Retrospective Analysis and Update," in Derkinderen, I. and R. L. Crum, eds., 
Readings in Strategy for Corporate Investment, Boston, MA, Pitman, 1981, 9-
30. 

Schall, L. D., G. L. Sunden, and W. R. Geijsbeek, "Survey and Analysis of Capital 
Budgeting Methods," Journal of Finance, 33(1), 1978, 281-287. 

Scott, D. F., Jr., and J. W. Petty, "Capital Budgeting Practices in Large American 
Firms: A Retrospective Analysis and Synthesis," The Financial Review, 19(1), 
1984, 111-123. 



The Cost of 
Capital 



This page intentionally left blank 



. -1 

The Concept and Uses of the 
Cost of Capital 

This chapter introduces the concept of the opportunity cost of capital and re
views its use for corporate and public policy decisions. It also briefly discusses 
some of the difficulties involved in the estimation of its magnitude for an indi
vidual asset or firm. 

I. THE CONCEPT OF THE COST OF CAPITAL 

Most productive enterprises require a mixture of inputs to make them viable. 
Some of these inputs, such as labor, have clearly identifiable out-of-pocket 
annual costs associated with them in the form of wages, salaries, benefits, or 
directly assignable overheads. Others, however, take the form of capital inputs 
or investments. Essentially investments represent decisions to defer present 
consumption until a later date, and their "cost" is largely an opportunity cost 
rather than an out-of-pocket cash cost. 

We define the opportunity cost of a particular investment, A, as the expected 
return on the best comparable alternative, B, which is foregone as a result of 
the decision to commit capital to A. Although costs are normally thought of as 
dollars paid out, dollars not received have exactly the same effect on the ability 
to purchase goods. 

For example, assume that a firm decides to invest $100,000 in a productive 
asset, which promises, with certainty, to yield a payoff in constant dollars of 
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$120,000 at the end of one year. Investors usually require an inducement to 
defer consumption and the specific rate of return that they require for a riskless 
one-year investment is established by supply and demand conditions in capital 
markets. Let us say that it is possible to obtain a guaranteed annual return of 
10% by investing in traded market securities such as one-year discount govern
ment bonds. Then the opportunity cost of investing in the project is 10%. If 
there are no transactions costs or taxes, this is also the project's cost of capital. 
It is important to note that the cost of capital, when thought of simply as an 
opportunity cost, is determined by the characteristics of the asset, even though 
"capital" appears on a firm's balance sheet as a liability, in the form of debt, or 
as shareholders' equity. It is the return that the firm could obtain by investing in 
the best available alternatives that have comparable characteristics to the ma
chine, factory, or security that is being purchased. Thus, in the example, the 
opportunity cost of capital is 10%, even if the capital invested is a free gift. 
No matter what the source of capital is, the cost of investing it in the chosen 
asset is the $10,000 return that the firm does not receive because it did not 
use the money to buy government securities having similar riskless investment 
characteristics. 

In an important sense, the phrase "cost of capital" is misleading because it 
focuses attention on the right-hand side of the balance sheet and on the pre
sumed financing mix. A better term, albeit longer, which captures the opportu
nity nature of the cost would be "the cost of a decision to invest in a given 
asset." This perspective yields a ready answer to the question, "What is the 
cost of source X of capital dollars (where X is short-term funds, long-term debt, 
depreciation, deferred taxes, etc.)?" It is the wrong question. The cost of capi
tal is a concept related to uses of capital, not its sources. If the capital is 
invested in asset j , its cost, for any source X, is the opportunity cost of this de
cision. 

It should be noted that, although the characteristics of an asset, such as the 
uncertainty of its returns or its investment life, serve to identify comparable 
alternatives to use as a benchmark, its own return has no bearing on the oppor
tunity cost. In fact, it is the difference between the asset's expected return and 
the anticipated returns available from the next best alternatives that makes the 
asset attractive, or not attractive, as a potential investment. Thus, in the exam
ple, it is the difference between the productive asset's 20% guaranteed return 
and the cost of capital of 10% that adds value to shareholders' equity and 
makes it a good investment. 

II. THE DETERMINANTS OF THE COST OF CAPITAL 

ILA. Real Risk-Free Rates 

In a simple world with no taxes or inflation and no uncertainty with respect 
to future investment payoffs, we can define a real, risk-free interest rate 
(RRFR), which reflects the price that investors charge to exchange current con-
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sumption for future consumption. It is determined in part by investors' subjec
tive preferences and in part by the nature and availability of investment oppor
tunities in the economy. Although it is difficult to infer its level at any point in 
time, or even its average value over longer periods, its order of magnitude 
appears to be around 0-5% per year in most developed economies. 

II.B. Nominal Risk-Free Rates 

In the presence of inflation, it is necessary for investors to price securities in 
a way that protects them from anticipated changes in the purchasing power of 
nominal dollars. Assume, for example, that the RRFR is 4%, that is, investors 
require an anticipated increase of 4% in purchasing power to induce them to 
defer current consumption for a year. If investors anticipate, with certainty, 
that the purchasing power of a dollar will decrease by 10% during the year, 
they will require (1.04) x (1.10), or 1.144, nominal dollars at the end of the 
year to meet their needs. The resulting required rate of return is referred to as 
the nominal risk-free rate (NRFR), that is, 

NRFR = (I + RRFR) (14-/0-1 (11) 
~RRFR + / ' (1.1a) 

where T is the inflation rate, or loss of dollar purchasing power, which is 
expected by investors over the life of their investment. 

The so-called "Fisher effect," represented by Equation (1.1), has been exten
sively tested empirically and found to be a reasonably good predictor of ob
served nominal rates, particularly when other factors, such as taxes and money 
supply effects, which affect both real rates and the coefficient of Ie are taken 
into account. 

The nominal rate, NRFR, is the risk-free rate that can be observed and esti
mated in capital markets. The closest approximation to it is the annualized 
yield to maturity on discount government bills or bonds, although these are not 
wholly risk free in the presence of fluctuating interest rates and uncertain infla
tion. Note that NRFR is the returned required by investors to induce them to 
invest for a year, given their time preferences and inflation anticipations. If the 
market prices at which one-year government bills are offered are too high, so 
that they yield less than NRFR, they will not be purchased. Their prices will 
fall until the expected return from purchase is equal to the required return. 
Thus, when markets are in equilibrium, that is, the requirements of all investors 
are satisfied, expected returns equal required returns. Moreover, both are equal 
to the opportunity cost of capital as defined previously since, in equilibrium, 
the return foregone by investing in a government bill is the expected returns on 
alternative bills. Henceforth, the terms "investors' expected return," "investors' 
required return," and "opportunity cost of capital" are used synonymously, with 
the term chosen being determined by context. In addition, unless noted other
wise, returns are assumed to be nominal. 
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II.C. Investment Horizon and Term Structure 

The return required by investors to induce them to defer consumption may 
vary with the length of time that they are contemplating deferral, that is, their 
investment horizon. Such variations can be observed by investigating the term 
structure of nominal interest rates on risk-free discount government securities, 
which differ from each other only in their respective terms to maturity. 

Several theories have been developed to explain and predict the shape of 
observed term structures. The most useful of these for understanding and 
applying the concept of cost of capital is the "pure expectations hypothesis." 
Consistent with the discussion so far, this hypothesis assumes that there is no 
uncertainty associated with future investment payoffs or opportunities. It states 
simply that the yield to maturity on an n-year discount bond is determined by 
the yields on one-year discount securities that are expected by investors during 
the rc-year period, that is, 

o + ^ o y ^ a + i W + iJi). • . a + i)v-i) d.2) 

where nY0 and {Y0are the yields currently observed at r = 0 on rc-year and one-
year debt, and {yY . . . xyn are the yields on one-year securities that are ex
pected by investors in future years 1 to n. 

As an example, assume that the current yield on one-year treasury bills is 
11% and that investors expect future one-year rates to be 10% beginning a year 
from now and 9% beginning in two years. If an investor were to invest in these 
short-term bills, rolling them over at the end of each year, and if the future 
rates were certain, then he would have (1.11)(1.10)(1.09), or $1.33089, at the 
end of the third year. An alternative investment strategy is to buy a three-year 
discount bond at time zero. Given the assumption of certainty, these two strate
gies must be exactly equivalent in an efficient market so that the term (1 + 3y0)3 

must equal 1.33089, and the yield on the three-year bond, 3T0, must be 10.0%. 
A similar calculation determines 2Y0 as [(1.11)(1.10)]1/2-1, or 10.5%. The 
current rate ,y0 of 11% is directly observable, resulting in a falling yield curve 
over the three years from 11% to 10%. 

It is sometimes useful to employ observed yield curve data the other way 
around to estimate implied forward rates of interest. In the preceding example, 
if it is observed that 2Y0 is 10.5% and 3Y0 is 10%, then the inferred investor 
expectation with respect to one-year rates two years from now is (1.100)3/ 
(1.105)2-1=9.0%. 

II.D. Risk Premiums 

Based on the discussion so far, if all future real payoffs and opportunities 
are certain, then the opportunity cost of capital on an n-year investment, 
NRFR(n), is 
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NRFR(rt) = RRFR(l) + /'(l) + MP(rc) (1.3) 

where RRFR(l) and Ie(i) are current one-year real rates and inflation expecta
tions and MP(rc) is a maturity premium for an rt-year investment, which reflects 
anticipated real rates and inflation rates in future years. 

If the assumption of perfect certainty is relaxed, then it is necessary to add 
a risk premium term, RP(«), to Equation (1.3) and to express the investors' 
required (and expected) return on the risky investment, E[R], as 

E[R] = NRFR(w) + RP(n                                                                          (1.4)

This risk premium reflects investors' subjective reaction to a variety of invest
ment uncertainties over the investment horizon, n, and will be positive if in
vestors are risk-averse. 

For such investors,'the impact of uncertainty on required returns can be seen 
by asking the question, Would I rather have $1000 guaranteed a year from 
now, or a lottery ticket that has a 50% chance of paying me $4000 and a 50% 
chance of a negative pay-off of $2000 (i.e., I will have to pay $2000 in this 
event)? The expected pay-off of the lottery ticket, or average outcome over a 
large number of purchases, is (0.5 x $4000) 4-(0.5 x -$2000), or $1000, the 
same as the guaranteed amount. However, most people faced with this choice 
would pay $909.09 (i.e., $1000/1.10) for the guaranteed future amount if risk-
free interest rates were 10%, but something less than this for the lottery ticket 
with its uncertain payoff. If they were only willing to pay, say, $869.57, for 
the lottery ticket, this would imply that their required return was 15% rather 
than 10%. The five-percentage-point difference in required returns is their re
quired risk premium. 

Risk premiums may be required by investors in a given security or asset for 
a wide variety of reasons, including, 

1. Business risks arising from the operating characteristics of an investment 
in real assets. These risks are independent of the means by which the asset is 
financed and include such elements as revenue uncertainty, operating leverage 
due to the existence of fixed costs, labor cost uncertainty, regulatory or political 
uncertainty, or the possibilities of technological obsolescence. 

2. Financial risks arising from the means by which operating assets are fi
nanced. When investments are partially funded by borrowing, for example, 
there exists the possibility of costly bankruptcy or restructuring in the event of 
default. Even in the absence of such a terminal event, the variability of returns 
to equity holders is magnified by the existence of fixed charges on debt or 
preferred financing. In addition, when a firm is close to default, conditions of 
financial distress may lead to suboptimal operating and investment decisions, 
which adversely affect its cash flows. 

3. Inflation uncertainty. Even if investors are able to protect themselves 
against the expected rate of inflation over their investment horizon by adjusting 
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nominal rates, they may not be able to protect themselves from unanticipated 
deviations from inflation expectations, which will affect their net real returns. 

4. Interest rate uncertainty. If a discount government bond is held to matu
rity, the return in nominal terms is guaranteed. However, if the bond must be 
sold prior to maturity, the price realized will vary inversely with the level of 
interest rates at the time of sale. Similarly, if there are intermediate coupon 
payments on the outstanding principal, the rate at which such payments can be 
reinvested, and therefore terminal wealth at a given horizon date, will vary 
with uncertain future interest rates. 

5. Liquidity risk. In a liquid market, assets can be sold almost instantane
ously at close to the prevailing, and known, market price. However, when 
markets are not liquid, there is uncertainty with respect to both the amount that 
will be received on sale and the timing of its receipt. 

It is useful to think of the risk premium, RP(«), as being the product of two 
factors, perceived risk and the market price of risk: 

RP(rt) = (perceived risk) x (market price of risk) (1.5) 

The first factor is a measure of the risk that is perceived by investors as being 
relevant to their assessment of required investment returns. The second factor 
reflects their consensus or average subjective reaction to this risk perception. 
For example, the market price of risk might be expressed as f\\Q return percent
age points per unit of standard deviation of returns if the latter were considered 
to be the relevant risk measure. This breakdown of the risk premium into its 
two components is further discussed in Chapter 2. 

ILE. Taxes and Transactions Costs 

The discussion so far has assumed away taxes and transactions costs and has 
defined the opportunity cost of capital for an asset simply as the return foregone 
in the next best alternative investment having a similar degree of risk, maturity, 
and so forth. Acquisition of an asset, however, may have important tax conse
quences. In the case of depreciation tax shields or investment tax credits, these 
consequences are generally taken into account by amending the asset's esti
mated cash flows. It is possible to take the same approach with the tax deduc
ibility of interest on debt, but it is more common to reflect the latter through 
appropriate adjustments to the cost of capital. For example, the opportunity 
cost of capital for a risk-free asset is NRFR, but the net cost to the firm is only 
NRFR (1 -Tt) if it is financed with debt and interest payments are tax deducttax deductt-
ible at the corporate tax rate Tc. 

Similar considerations apply to asset-related subsidies and to the transactions 
costs that are required to acquire the capital for asset purchases. Again, these 
may be reflected in the estimates of the asset's cash flows or they may be 
incorporated through adjustments to the cost of capital figure. 
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III. USES OF THE COST OF CAPITAL 

III.A. Investment Decisions 

The most common use of cost of capital estimates is for making decisions as 
to whether or not to invest in productive assets such as plant and machinery, 
corporate acquisitions, research and development, working capital, and the 
like. The usual normative assumption is that the objective of such investments 
is to maximize the value of the existing shareholders' equity investment. In 
the absence of conflicts between debt and equity investors in the firm, this is 
conceptually accomplished by accepting all projects that are expected to have 
positive net present value (NPV), defined as: 

E\CX] E\C„] 
NPV= - C 0 + + • • •+ (1.6)

0 (14-*) (\+K)n 

where C0 is the initial investment outlay, E[C}] . . . E[Cn] are expected values 
of future risky cash flows over years 1 to n resulting from the asset acquisition, 
and K is the appropriate cost of capital for the asset. It is assumed in this 
simple formulation that K and C are consistently defined and that K is constant 
for all n. 

An alternative approach is to estimate the asset's internal rate of return (IRR) 
defined as the discount rate that makes the NPV of the cash flow stream equal 
to zero, that is, 

£[C,] E[Cn] 

and to accept all assets that are expected to have an IRR greater than K. In 
most commonly encountered cases, the NPV and IRR approaches will lead to 
the same asset acceptance/rejection decisions. 

Investments that have positive NPVs (or IRR greater than K) create value 
for the firm because, by definition, the present value of expected benefits ex
ceeds the amount required to obtain them. Similarly, value can be created by 
divestment of assets that have negative NPVs. 

The evaluation of potential asset investments using the NPV criterion is often 
only a small part of the overall investment selection process. This typically 
begins with considerations of broad corporate strategy, which result in short 
lists of potentially valuable and viable projects. In many instances, potential 
benefits are difficult to quantify, or involve the creation of options for future 
actions that have a value that does not fit comfortably within the NPV analyti
cal framework. The second step, quantitative NPV evaluation, requires careful 
definition of the overall incremental effects of the investment decision on the 

(1+IRR)) (1+IRR)N
+.... .++0-----CO+ (1.7)
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firm and estimation of the expected net cash flows, E[Ct], under a variety of 
internally consistent and explicit assumptions. The estimation of an appropriate 
level or range for K is only one part of this second step, but it may be a crucial 
one. Sensitivity analysis should always be done in this evaluation phase to 
identify crucial variables and to assess the uncertainty of NPV estimates. Here 
K will often turn out to be a sensitive variable, particularly when E[Ct] follows 
a rising trend or if there is a relatively large estimated terminal value. Finally, 
the very process of trying to estimate an appropriate K raises important ques
tions relating to the risk characteristics of the asset, and their resolution over 
time, which help the process of analysis and communication within the firm. 

III.B. Economic Regulation 

"Fair and reasonable" prices for goods and services are often defined as having 
some defensible relationship to the costs of production. A major component of 
such costs, particularly for capital-intensive industries such as public utilities, is 
the cost of the capital employed to provide service to the public. Similarly, the 
monopoly power of firms is often assessed by reference to the estimated eco
nomic profits they make, defined as the difference between their accounting 
profits, variously measured, and their estimated cost of capital. 

Much of the practical application of cost of capital concepts has been devel
oped in the laboratory of public utility regulation where fair and reasonable 
revenue requirements are typically defined as the product of a rate base and a 
fair rate of return. The fair rate of return is usually identified as being synony
mous with, or at least very closely related to, an estimate of the utility's cost 
of capital, calculated as a debt-ratio weighted average of its embedded, or his
torical, costs of debt and preferred capital and its current estimated cost of 
common equity capital. Attempts by expert witnesses to estimate these compo
nents before regulatory commissions have resulted in a very large number of 
individual firm and industry-generic studies of cost of capital issues and applied 
estimation methods. Issues arising from the use of the cost of capital concept 
within the specific framework of public utility regulation are discussed in Chap
ter 12. 

III.C. Performance Measurement 

Cost of capital concepts have also been widely used to measure the manage
ment performance of firms and their divisions and the economic performance 
of individual investment decisions or portfolios of decisions. A firm or a divi
sion may have positive accounting profits, net of interest on debt, but it is not 
profitable in an economic sense unless these profits, related to the firm's equity 
investment, exceed the cost of equity capital. Therefore, performance in this 
sense cannot be properly assessed without an estimate of the cost of capital that 
takes into account appropriate risks for the measured entity. 
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Similarly, various models of capital cost determination are widely used for 
the performance assessment of investment portfolio managers, such as those 
responsible for mutual funds or pension funds. 

IV. PROBLEMS IN ESTIMATION OF THE COST 
OF CAPITAL 

IV.A. Theoretical Problems 

A very wide variety of methods are used by practitioners to estimate required 
rates of return for investments. As discussed in Chapter 6, some methods, such 
as historical accounting rates of return realized by the firm, or by other firms 
considered to be reasonably similar, are conceptually incorrect as measures of 
the opportunity cost of capital. For projects that are clear "winners," their use 
in place of more conceptually correct estimates may not change the decision. 
In other cases, however, the use of such measures may be inconsistent with the 
objective of shareholder wealth maximization and investments made using such 
criteria may result in erosion of the firm's value. 

Unfortunately, all of the models available for cost of capital estimation that 
are consistent with wealth maximization are necessarily based on sets of as
sumptions that simplify the real world to make analysis tractable. In most 
cases, at least some of these assumptions are clearly unrealistic. This, however, 
does not necessarily make them poor models. The important question is 
whether or not the simplifications matter, that is, whether or not the predictions 
made by a given model are consistent with what we observe in the real world. 
Moreover, even when it is difficult in practice to use these models to make 
reliable quantitative estimates of the cost of capital, they are useful for gaining 
qualitative insights into the factors that affect its level, and therefore affect the 
magnitude of NPV. 

A good example of such a model is the standard version of the capital asset 
pricing model (CAPM), discussed in detail in Chapters 2, 3, and 5. This model 
states that the opportunity cost of capital, or expected return, for a one-period 
investment in risky asset j , E\Rj], is 

ElR^Rf+WRJ-RfWj (1-8) 

where Rf is the nominal risk-free rate, NRFR(«), as previously defined, and 
E[Rm] is the expected market return on the value-weighted market portfolio of 
all risky assets. The quantity /3; in this expression is a measure of the degree 
to which Rj changes as a result of changes inRRmM. 

In practice, @r referred to as the asset's "beta," is usually estimated by 
relating historical realized market returns on asset j , RJt, to historical returns on 
the market portfolio, Rmn to measure the sensitivity of one to the other. A beta 
of one means that a 10% change in the market portfolio value in a period will 
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result in a similar 10% change in the value of asset j ; a beta of 2 would indicate 
that the same market portfolio change would cause a 20% change in asset y's 
value. Equation (1.8), if true, can be used to estimate E[Rj] if reasonably accu
rate estimates of Rfi E[Rm], and fij can be obtained from available data. But 
even if good data cannot be obtained, the predictions of Equation (1.8), if they 
are consistent with real-world phenomena, can improve decision making by 
eliciting useful qualitative answers to the right questions. The main predictions 
of the model are 

i. The relevant perceived measure of risk that determines the risk premium for asset 
j is Pr 

ii. The market price of this perceived risk, or risk premium per unit of risk, is posi
tive if investors are risk-averse, and equal to (E[Rm]-Rf). 

The first of these predictions is as important for what it omits as for what it 
includes. It says that the total variability of an asset's return per se is not 
relevant for determining its value; it also asserts that covariability of the asset's 
returns with the firm's other activities does not matter. Instead, the prediction 
of the CAPM is that only that part of the variability of the asset's returns that 
is caused by economy-wide factors, as reflected in the variability of Rmn is 
important. Even if it is difficult to estimate flp this is a valuable insight because 
it points to the right questions to ask about the risk characteristics of an asset. 

Good examples of the difference between total risk, as measured by return 
variability, and covariability risk, as measured by pp are investments in re
search and development or in new technology. The payoffs from such invest
ments may be regarded as extremely hard to predict, and the probabilities of 
failure as being high. They are very risky in this usual sense. But nearly all of 
the risk is specific to the project and to the uncertainties of its specific techno
logical characteristics. Very little of the risk is due to the possible impact of 
general economic or market conditions. The prediction of Equation (1.8) is that 
most of the perceived riskiness of such projects may have very little, if any, 
impact on the return required by investors. Therefore, the right question to ask 
if the CAPM model is a good one is not How uncertain are the payoffs? or 
What is the probability of failure?; the right question is How sensitive are the 
possible payoffs to general economic conditions? The answers may be signifi
cantly different. 

The second prediction of Equation (1.8) is that the risk premium required by 
investors to invest in a portfolio with a beta of one is positive and equal to 
(E[Rm]-Rfi. Even if this quantity cannot be measured with precision, if it is
substantial in magnitude, then perceived risk matters and it is worthwhile trying 
to make risk differentiations between assets. 

Is Equation (1.8) a useful description of the real world in which financial 
and investment decisions are made? That is an empirical question that, as de
scribed in Chapter 3, has been investigated vigorously. The answer is not quite, 


