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PROJECT RISK ANALYSIS

Learning Objectives
| Afte studying this chapter,readers should be able to

[+ describe the three types of Fsk relevant (o capital budgeting
decisions,

| discuss the techniques used in projectrisk assessment,

|+ conduct a project risk assessment,

| discuss several types of real options and their impact on a project’s
value, and

| explain how risk is incorporated into the capital budgeting process.

Introduction

Chapter 11 covers the basics of capital budgeting, including cash flow estima-
tion, breakeven analysis, and profitability measures. This chapter extends the
discussion of capital budgeting to  include risk analysis, which is composed
of three elements: (1) defining the type of risk relevant to the project, (2)
measuring the project’s risk, and (3) incorporating that risk assessment into.
the capital budgeting decision process. Although risk analysis is a key element
in all financial decisions, the importance of capital investment decisions fo @
healthcare organization’s success makes isk analysis vital

The higher the risk associated with an investment, the higher its
required rate of retum. This principle is just as valid for healthcare businesses
that make capital expenditure decisions as it is for individuals who make
personal investment decisions. Thus, the ultimate goal in project risk analysis
is to ensure that the cost of capital used as the discount rate in a project’s
profiability analysis properly reflects the riskiness of that project. The corpo-
rate cost of capital, which is covered in detail in Chapter 9, reflects the cost
of capital to the organization on the basis of its agaregate risk—hat is, the
riskiness of the business's average project.

In project risk analysis, a project’s risk is assessed relative to the firn's
average project: Does the project have average risk, below-average risk, or
above-average risk? The corporate cost of capital is then adjusted to reflect
any differential risk, resulting in a project cost of capital. In general, higherisk
Projects are assigned a project cost of capital that is higher than the corporate.
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cost of capital, average risk projects are evaluated at the corporate cost of
capital, and low-risk projects are assigned a discount rate that is less than the
corporate cost of capital. (Note that when capital budgeting is conducted at
the divisional level, the adjustment process is handled in a similar manner but
the starting value is the divisional cost of capital.)

Types of Project Risk

‘Three types of project risk can be defined and, at leastin theory, measured:

1. Stand-alone risk, which views the risk of a project as if it were held in
isolation and hence ignores portfolio effects within the firm and among
equity investors

2. Corporate risk, which views the isk of a project within the context of
the business's portolio of projects

3. Markotrisk, which views a project’srisk from the perspective of the
business’s owners, who are assumed to hold a well-diversified portfolio
of stocks!

The type of risk that is most relevant to a particular capital budgeting
decision depends on the business’s ownership and the number of projects the
business operates.

Stand-Alone Risk
Stand-alone risk s present in 2 project whenever there is a chance of 2 retum
that is less than the expected retum. A project s risky whenever its cash flows
are not known with certainty because uncertain cash flows mean uncertain
profitability. Furthermore, the greater the probability of 3 retum far below
the expected retum, the greater the risk. Stand-alone risk can be measured
by the standard deviation of the project’s profitability (return on investment
[ROI]), 25 measured typically by net present value (NPV) or internal ate of
retum (IRR). Because standard deviation measures the dispersion of a disti-
bution about its expected value, the larger the standard deviation, the greater
the probability that the project’s proftabilty (NPV or IRR) will be far below
that expected. An alternative measure of stand-alone risk is the project’s cogf-
ficient of variation, which is the standard deviation divided by the project 5
expected NPV. Conceptually, stand-alone risk is relevant in only one situa-
tion: when a not-for-profit firm is evaluating its first project. In this situaion,
the project will be operated in isolation, so no portolio diversification is pres-
ent; that is, the business does not have a collection of differen projects, nor
docs it have stockholders who hold diversified portflios of stocks:
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Corporate Risk
I, realty, businesses usually offer many different products or services and
thus can be thought of as having a large number (perhaps even hundreds)
of individual projects. For example, MinuieMan Healthcare, a New England
HMO (health maintenance organization), offers healthare services 1o a large
number of diverse employee groups in numerous service areas, and cach
different group can be considered 3 sparate project. In this situation, the
stand-alone risk of 2 project (service line) under consideration by MinuieMan
s not relevant because the project will not be held in isolation. The relevant
risk of 2 new project to MinuteMan s its contibution to the HMO's overall
risk—the impact of the project on the variabiliy of the overall profiability of
the business. This type of risk, which is relevant when the project is part of a
not-for-profit business’s portflio of projecs, i called corporate risk.

A project’s corporate risk, which is measured by s corporate beta,
depends on the context (ic., the firm's other projects), so a project may
have high corporate risk to one business but low corporate risk to another,
particularly when the two businesses operate i widely different industics.

Market Risk
Market risk is generally viewed as the relevant risk for projects being evaluated
by investor-owned businesses. The goal of sharcholder (owner) wealth maxi-
‘mization implies that a project’s retums as well as its risk should be defined
and measured from the owners’ perspective. The riskiness of an. individual
project to a well-diversified owner is not the risk the project would have if it
were owned and operated in isolation (ic., stand-alone risk), nor is it the con-
tribution of the project to the riskiness of the business (ic., corporate risk).
Most business owners hold a large diversified portfolio of stocks of many
firms, which can be thought of as a large diversified portfolio of individual
projects. Thus, the risk of any single project to a for-profit business’s owners
ists contribution to the riskiness of their well-diversified stock portfolios.

A project’s absolute market risk, as measured by its market beta, is
independent of the context; that is, a project’s market beta does not depend
on the characteristcs of the business, assuming the project’s cash flows are
the same to all firms. However, the market risk of a project, relative to the
market risk of the firm’s other projects, depends on the aggregate market risk
ofthe firm.

1. What are the three types of project risk?
2. How is each type of project risk measured, both in absolute and
relative terms?

SELFTEST
QuesTions
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Relationships Among Stand-Alone, Corporate, and
Market Risks

Afer discussing the three types of project risk and the situations in which
each is relevant, it is tempting to say that stand-alone risk is almost never
important because not-for-profit businesses should focus on a. project’s. cor-
porate risk and investor-owned businesses should focus on a project’s markel
risk. Unfortunately, the situation is not that simple. First, it is almost impos-
sible in practice to quantify a project’s corporate or market risk because it i
extremely _difficult—some pracitioners would say impossible—to _estimate
the prospective retum distributions for given cconomic states for either
the project, the firm as a whole, or the market. If these retum distributions
cannot be estimated, the appropriate beta cannot be estimated and hence a
project’s corporate or market risk cannol be quantified

Fortunately, as will be demonstrated in the next section, it is possible
fo get a rough idea of the relative stand-alone risk of a project. Thus, manag-
ers can make statements such as “Project A has above-average risk, Project B
has below-average isk, and Project C has average risk,” all in the stand-alone
sense. Afier a project’s stand-alone risk has been assessed. the primary factor
in converting stand-alone risk fo corporate or market risk is corelation. If
a project’s retums are expected to be highly positively comrelated with. the
firm's retums, high stand-alone risk translates to high corporate risk. Simi-
laly, if the firm’s retums are expected to be highly comelated with the stock
market’s retumms, high corporate risk translates to high market risk. The same
relationships hold when the project is judged to have average or low stand-
alone risk.

Most projects will be in a firm’s primary line of business and hence
will be in the same line of business as the fim’s average project. Because all
projects in the same line of business are generally affected by the same eco-
nomic factors, such projects” returns are usually highly comelated. When this
situation exists, a project’s stand-alone risk is a good proxy for its corporate-
risk. Furthermore, most projects’ retums are also positively correlated with
the retums on ofher assels in the cconomy; that is, most assets have high
retums when the cconomy is strong and low retums when the cconomy is
weak. When this situation holds, a project’s stand-alone risk is a good proxy
for its market risk

Thus, for most projects, the stand-alone risk assessment also provides
200d insights info a project’s corporate and market risk. The only exception
is a situation in which a project’s retums are expecied to be independent
of, or negatively corelated fo, the business as a whole. In these situations,
considerable judgment is required because the stand-alone risk assessment
will over-tate the project’s corporate risk. Similarly, if a project's returns




