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Preface

I suspect that most business books are sparked by moments of pure
frustration. My own experience was the clash of four worlds.

First, my modern graduate school training in valuation and the
pricing of risk was breathtaking in its vision and elegance. The
powerful ideas I studied changed public policy and financial mar-
kets. But, as I later discovered, these concepts have not been deeply
applied in corporations.

A second world was strategy consulting. Working with large cor-
porations on important and risky decisions, I used a toolkit that
was rich but confusing to clients. Sure, the method could provide
good answers to hard questions—Build the chemical plant? Switch
technologies on our key product? Set a price for that piece of intel-
lectual property?—but the tools became black boxes after the con-
sultants left. Risky projects were the key to growth, but their value
remained unclear to those who owned the opportunity.

Third, in my work with startup companies I've noticed a pro-
found disconnect between the startups and more established firms.
Experienced entrepreneurs and venture capitalists use a language
about risky growth that helps everyone to quickly identify the key
drivers of value and to quickly dismiss business ideas that don't
have enough value. This language, shared frameworks, and ten-
dency to act would have helped my corporate clients.

vii
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This has been a fragmented and frustrating experience, but also
a struggle at the conceptual level. The fourth and last force in my
colliding worlds has been watching managers struggle to under-
stand and quantify the value of growth opportunities. Managers
really don’t like the hard work required by our current valuation
tools; they are very genuine in their intent, yet very frustrated. The
managers I've met gave shape to the vision of this book: a method
to create easy-to-use and credible valuation tools that can be used
to compare growth opportunities across the sweep of value.

This book is about a new approach to valuation, one designed to
meet three objectives:

e Benchmark and compare the value of growth opportunities.
With a clear picture of the economic landscape, we can
better assemble the scarce resources required for strong
corporate growth.

o Align the value of private growth opportunities with public-
market valuations. This opens the door to innovative ways
to finance, insure, and monetize growth projects.

e Replace complex calculations with simple and transparent
methods. People and financial resources gravitate toward
growth opportunities with a credible and well-understood
value proposition.

Who Should Read This Book

This book is written for managers who don’t want to be valuation
experts; strategists who want to weigh alternatives with a set of
simple calculations; CFOs and business unit heads who want to
compare the varied initiatives clamoring for their approval; and
M.B.A. students who are trying to grasp and use high-powered ideas.
Real people require credible, transparent, and easy-to-use valuation
methods that work across the sweep of growth opportunities.

Readers of this book share a bias toward action; they have jobs
that help to nourish and grow new products, new markets, and
new companies. While the industries and job functions are quite
varied, the needs are the same. The more detailed look at who
should read this book includes:
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e Managers at the crossroads. This includes CEOs, CFOs, busi-
ness unit heads, and those who head growth initiatives and
other new ventures. Managers at the crossroads must make
the tough choices—“Do I put money into this project or that
one?”—and need a way to compare the value and risk of
growth from business as usual with the value and risk of new
initiatives.

e The staff who support managers at the crossroads. Your boss
read this book, and he dropped it in your lap. (Of course you
should read it, too!) There is a language and a method here
that brings the value and risk of growth to life. You can use
this book to shape alternatives and to quickly summarize
opportunities. Use the Web site, www.valuesweep.com, to
make this process easier.

e Equity analysts. Many analysts write schizophrenic reports.
They use a simple quantitative model to obtain a target stock
price. Meanwhile, significant and interesting growth oppor-
tunities are described in the text surrounding the number—
but they are never directly translated into value. This book is
aimed at giving analysts a way to quantify growth opportu-
nities in a quick and sensible way.

* Managers who speak to equity analysts and investors. Your com-
pany has some innovative early-stage projects and is per-
forming well in its current business. The innovative projects
might not hit, yet the pipeline deserves some value credit.
How can Wall Street’s expectations be set? Meanwhile, the
analysts will react harshly if the current business fails to meet
its projections. Are they overreacting? The framework of this
book helps to communicate your answer to these questions.

e Finance staff. Companies want to do the right thing, to select
the strategic investments that increase shareholder value and
to reject all others. The problem is that their valuation
frameworks have not kept up with the complexity of new
business opportunities. The quantitative analysis drags on
and on, and out of frustration, critical decisions are made for
strategic reasons without regard to value. Often, because
growth projects are so exciting, a frothy optimism prevails.
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As a remedy, this book offers a hard cold logic about how
growth strategies translate into value. Armed with context,
transparency, and intuition, finance staff can help to speed
up and make credible the tough decisions about growth
opportunities.

e Investors. At the peak of the Internet boom, nearly 20 percent
of the firms traded in U.S. stock markets were not profitable.
A wider range of investors must now do what angel investors
and venture capitalists have been doing for some time—
quantify the value of preprofit growth opportunities. The
framework in this book allows reverse-engineering of stock
prices, and the examples show periods in which the market
over- and undervalued firms rich in growth opportunities.

e Those ready to contribute financial resources to growth opportuni-
ties. Value is opaque in many private markets. Consequently,
there are widely divergent expectations about value that fre-
quently slow negotiations or, even worse, kill transactions.
The methods of this book create a common point of refer-
ence for those who own growth assets and those who can
bring innovative financing to them.

e Auditors. This book provides a framework to align private
assets with valuations in the public markets, the mark-to-
market of growth assets. Intangible assets constitute the
majority of corporate value, and growth opportunities are a
large portion of intangible asset value. There’s much debate
but no clear and well-accepted method for the valuation of
intangible assets. My hope is that this book is a solid step
forward.

Real Options: Beyond Pioneers

Three years ago, I wrote a book on real options, Real Options: Man-
aging Strategic Investment in an Uncertain World, with Nalin Kulati-
laka of Boston University. We saw real options as a powerful way of
thinking and a useful valuation framework for managers. Real Op-
tions was written to serve as a bridge between academic literature
and managerial concerns. (For more information on real options,
see www.valuesweep.com.)
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Our book, along with others written on real options, hit a nerve.
The concept of real options straddles strategy and finance, and a
common reaction from managers was, “I just knew there was value
in this project. Now I see that it has embedded real options.”

Unfortunately, new ideas are often too complex to be widely
applied, and this was the case when real options met the business
world. In some companies, real options advocates have asked man-
agers to spend time working through the partial differential equa-
tion that underlies the foundation of option pricing. In other
companies, detailed, handcrafted, and highly opaque real options
models have been used to justify investment decisions. Eyes glaze
over for everyone but the author of the report. Real options has suf-
fered from what I call the “second date problem”: It's great as the
subject for a workshop or first project, but real options fails to take
off inside the company. There’s no second date!

After the publication of Real Options, 1 benefited from working
side by side with the practitioners of decision analysis at SDG
(formerly the Strategic Consulting Division at Navigant Consult-
ing). For years, this group of consultants has helped companies
make high-quality strategic investment decisions in the face of risk
from product markets, technology, and managerial inertia. The folks
at SDG helped me learn what is really new about real options and
what had already been learned by another field, decision analysis.

From these experiences I drew two strong conclusions about real
options. First, in many applications, real options is not the right
tool. I'll raise this issue throughout this book and show how to
combine real options with other perspectives. Second, decision
analysis (and decision analysis coupled with real options) is quite
an expansive approach; it can handle a lot of detail. Often, how-
ever, the detail overwhelms the rationale. A consistent theme in
this book is that to be used, real options must be understood. This
requires simple calculations and a strong story line. In sum, I see
Value Sweep is a natural follow-on to Real Options.

Expectations Investing

This book speaks to many of the same issues as Expectations Invest-
ing, written by my book-writing colleagues Michael Mauboussin
and Al Rappaport. Expectations Investing sets up a clear valuation
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framework (used in Chapter 3 of this book) and shows how to find
the expectations embedded in stock prices. Value Sweep focuses on
growth opportunities and uses market expectations to better value
private assets. It has been my great pleasure to collaborate with
Michael and Al on initial drafts of Chapter 4, which overlaps with
Chapter 8 in their book.
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One Map ol Value

The modern corporation faces a wide range of growth opportunities, from
business as usual to e-commerce to corporate venture capital. Large com-
panies make 2,000 to 10,000 capital investment decisions each year, yet
fail to credibly value growth projects. This chapter argues for a transpar-
ent approach to valuation that works for all types of growth opportunities
and that aligns internal corporate valuations with financial market pric-
ing of growth. A new approach to valuing growth leads to meaningful
comparisons: Let’s put the sweep of corporate growth opportunities on one
map of value.

Three Companies, Three Questions

In the spring of 2000 a large part of the market value of Procter &
Gamble (P&G) evaporated. Selling diapers, soaps, and other con-
sumer household products, P&G is typical of an established firm.
But in early June P&G announced that for the third consecutive
quarter it would not meet Wall Street’s expectations for sales and
profits. P&G also announced that it was changing CEOs and chang-
ing strategies. It would no longer promise a flood of new products
but would focus instead on growing sales and profits from current
products. P&G’s market value fell 35 percent.

How can the value of growth from new products
and innovations be compared to the value of
executing the current business?
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The year 2000 was rough for Internet consulting firms. One
firm, Viant, saw its market value fall from twenty times annual rev-
enues in spring 2000 to less than one times revenues a year later.
During the year other Internet consulting firms experienced simi-
lar drops in value as Wall Street changed its expectations about
Internet-fueled growth. KPMG and Accenture went public in 2001
at valuations just under one times revenues—the firms would have
been hugely more valuable one year earlier.

Was there any rationale behind the valuations
based on Internet growth expectations? Is there a way to
identify and track the changing value of growth?

MIPS Technologies creates and sells its intellectual property.
MIPS doesn’t make anything we can actually touch; its micro-
processor designs are embedded in the products of other firms.
MIPS’s designs are in electronic games, handheld devices, and net-
working equipment. There is no “price” of a microprocessor design;
the company instead shapes and crafts the terms and conditions of
its intellectual property licenses. Revenues in 2000 were $89 mil-
lion, and the company’s market value throughout the year was
never less than $1 billion.

What’s the value of intellectual property? What is
the value of business models built around selling of ideas?

The issues in these three vignettes are typical of the varied
growth challenges facing the modern corporation. Also typical is
the conceptual fog around their value. And while the examples
seem to come from distinct high-tech and low-tech industries, the
issues cut across the separate worlds. At P&G, licensing officers
wrestle with the value of P&G’s intellectual property; at MIPS,
managers worry about how financial markets will value their R&D
pipeline; and at KPMG, top managers study the shifts in technol-
ogy and how it will drive value in the next wave. Growth comes in
many forms, and we need a way to compare the value of varied
opportunities; we need a single map of value across the sweep.
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Valuation Models Are a Language and a Lens

Here's a simple exercise that demonstrates the importance of growth
opportunities in corporate value. Pick a public company and get its
current earnings. Assume the earnings stay at that level forever. Cal-
culate the value of the no-growth company using your favorite valu-
ation model. Compare how much you are willing to pay for a share
in the no-growth firm with the current stock price. Typically the cal-
culated no-growth value of the firm is one-fourth or one-fifth its
market value as a growth company.! The vast majority of the market
value represents the value of future growth opportunities.

Can you tell a story about the growth opportunities
that supports the value of growth? Can you include
reasonable numbers to back it up?

Although simple, this short exercise is often difficult. Growth
opportunities are uncertain. They need to be managed in a dy-
namic environment. Growth depends on assets in place, the caliber
of the management team, and a number of other factors that can’t
be seen from outside the company. No valuation method can lift
this cloud. But suppose there were no cloud; instead there was com-
plete information. Would you then be able to tell the story about
the path to growth? Probably not. Growth opportunities are a huge
part of value, but we lack a lens to see their structure, a language to
describe their features, and tools to quantity their value.

Problems with the Current Valuation Tools

Valuation tools structure information and establish the require-
ments of a good valuation result. Our current tools fail in both
aspects. They ignore key features of growth opportunities, and they
don't provide a framework and process for credible answers. Here
are some of the key problems:

e The most important uncertainties of growth are ignored. In one
company I worked with, the finance staff was increasingly
excluded from the strategic decision-making process. Their
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analyses, impeccable when applied to mature businesses and
stable markets, were irrelevant when it came to new markets,
new products, and incomplete technology.

e There are too many dense, opaque, and specialized models. Ask
an e-commerce consultant how to value an investment in
supply chain infrastructure. Then ask a specialist on intangi-
ble assets. Then ask a corporate finance professor. No doubt,
all answers will appear rigorous. The reports will be dense,
but the answers will be different and hard to compare.

* There is no connection between growth projects and shareholder
value. The complex and technology-driven project in front
of the team feels like it is on another planet, with no poten-
tial impact on stock price. Even worse, each project feels
like it's on its own planet, disconnected from other growth
initiatives.

e There is no alignment between the value of growth opportunities
and pricing in the stock market. Think of growth opportunities
as children and teenagers, on their way to adulthood. If the
stock price of the mature sustainable business changes,
shouldn’t that ripple through to the firms and projects that
are still growing up?

* There is no benchmarking. Deal by deal, we'd like to compare
the value of the transaction at hand to those done before.
For example, think of the value of licensing transactions in
chemicals when the industry is at the top of its cycle, com-
pared to the value of the same transaction when the industry
is coming down. The comparison should meaningfully
account for change in stock market valuations, progress by
the company, and so on. In the long run, the valuation tools
and data should be calibrated and updated in an open man-
ner, one that makes sense to all parties.

The Wrong Lens Hurts Growth

No lens and bad tools are more than just a modeling problem.
Without credible valuations, there is simply less growth: The abil-
ity to attract the resources—financial and otherwise—to execute a
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growth opportunity rests on all parties understanding the story of
how value will be created. For example, several companies studied
later in the book, such as MGM and Anadarko Petroleum, have
attracted new financing after making bold moves that clearly
demonstrated the value of their growth opportunities. In other
cases, financial instruments have been developed that rest on a
clear understanding of growth opportunities. For example, rock
star David Bowie has issued a bond whose payments are made from
future song royalties. (See Chapter 11.) This process of securitiza-
tion increases the funding of growth opportunities, ultimately
spurring growth itself.

A clear example of how the lack of credible valuation tools hurts
growth comes from the venture capital industry. After several boom
years, venture capitalists simply stopped funding new companies
in 2001. One venture group blamed its halt on not knowing the
value of the candidate startups. But more often, venture capitalists
reacted to the decline in the stock market and offered low valua-
tions to entrepreneurs. The entrepreneurs, more emotionally tied
to their endeavors, felt the deal was unfair when compared with
recent financings.

A transparent valuation tool, such as the one described in Chap-
ter 8, would allow a rational discussion of the link between stock
market value and venture capital valuations. Without the discus-
sion prompted by that or other similar frameworks, deals are not
done. No deals, no growth.

In short, we lack a shared language for describing the structure
of the largest components of current value: expectations about
future growth opportunities. We lack a lens to see how features of
growth opportunities lead to measurable value. We lack a way to
identify the common features of growth across the many different
types of opportunities. Without a credible framework, we fail to
make wise choices about growth projects.

The Value Sweep Vision

This book sets out a practical, rigorous, and transparent valuation
method for growth opportunities. The goal is to illuminate—
through language, images, and quantitative tools—the structure of
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value across the sweep of growth opportunities that arise in our
modern economy. The results must be practical: The world does
not need another idiosyncratic black-box tool. The results must be
rigorous: Holes in logic will cause monetary losses. The results must
be transparent: The valuation method must tell a story of growth
that can be understood by many different kinds of users.

Figure 1-1 illustrates the value sweep vision. The vertical bars
represent the growth opportunities before the modern corporation.
The variation in width and color indicates their diversity. The
height of the boxes indicates value; the diverse opportunities can
be compared. (The heights shown in Figure 1-1 are illustrative.) Fig-
ure 1-1 is a simple picture, but the results cannot be achieved with-
out a change in how growth opportunities are valued.

To place growth opportunities on the same page, or onto one
map, the two dimensions must be carefully organized. On the hori-
zontal dimension, the valuation tools must match the type of
growth opportunity. As Chapters 2 through 5 will show, certain fea-
tures of growth can be valued with one valuation tool but not
another. On the vertical dimension, the valuation results must be
transparent and aligned with valuations in the financial markets.
This alignment is known as updating an asset’s value to market
value, or “mark-to-market.”

Focus the Process of Valuation

How can this vision be made to work? Most of us would be appro-
priately skeptical of a new approach to valuation that came out of
nowhere. But there is no need to reinvent the wheel. We can assem-
ble and extract from the rich resources already available. Here are
the steps in a valuation process focused on growth opportunities:

e Target the value of growth. Extract from existing valuation
tools only what is needed to solve this narrow problem. The
toolkit includes discounted cash flow (DCF), real options,
and decision analysis—and a combination of the three. All
have strong pedigrees.

e Take a look through the lens. Valuation tools provide a frame-
work to describe value. They organize data into a structure
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Figure 1-1 The Value Sweep Vision

Value 4 —

TRANSPARENT AND
MARK-TO-MARKET
VALUATION
RESULTS

Current R&D  Licensing Venture New e-Commerce
Product Capital  Products
Expansion

Growth Opportunity

VALUATION TOOLS MATCHED
TO TYPE OF GROWTH OPPORTUNITY

and highlight the drivers of value. They clarify what is
required to achieve project success. Chapters 2 through S lay
out three ways to see growth opportunities.

e Replace an infinite number of variations in models with a limited
number of templates. Most valuations of growth opportunities
are dense and idiosyncratic because the analyst attempts to
extend a valuation tool. Replace these black boxes with an
array of precalculated valuation templates and preassembled
data sets. Replace opaque modeling efforts with a moment of
transparent choice: Match the growth opportunity to a valu-
ation template and data set. The tables in the Appendix and
on the Web site (www.valuesweep.com) are the tools of the
new approach.

e Identify benchmarks, logic checks, and comparables. Most often
the purpose of valuing a growth opportunity is to take
action—invest, sell, buy, or finance. To be credible, the valua-
tion results must have points of comparison with other
assets, other transactions, other companies. These data and
logic checks should be built in to the process, anticipating
the need to communicate value to others.
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o Update the data sets. Assemble the data sets needed to sup-
port the mark-to-market orientation. Update as needed. Sam-
ple tables are in the Appendix, and there are updates on the
Web site.

* Codify the process. When the process is clear, the results are
more credible. A high-level flowchart of the valuation
process is given in the next section.

The process just described is fairly typical of the way know-how is
codified into a product in software or service industries. Think of
this book as a similar first step in solidifying and articulating valua-
tion know-how for growth opportunities.

The goal is to integrate the language, image, and process of valu-
ation into everyday business life. Simple spreadsheets—think back-
of-the-envelope—are the right level of software for most valua-
tions. (Avoid complex spreadsheet macros and plug-ins; they are
not transparent to senior management.) A manager should be able
to calculate his or her own answers. There will be room for pros,
but the role of the nonspecialist should be a lot bigger.

A Look Ahead: Valuing Webvan

To provide a flavor of how a revised valuation process would work
in practice, let’s walk through an example. In July 2001 Webvan
ceased operations. The quick rise and fall of the Internet grocer
illustrates many features typical of growth opportunities, as well as
the valuation logic behind Internet-fueled growth opportunities.
The valuation method used in this example is the subject of later
chapters, and a spreadsheet summarizing the calculations is avail-
able from www.valuesweep.com.

In the spring of 2001, Webvan was a growth opportunity, a
company not yet able to self-fund its business growth. Typical of
many e-commerce prospects, it had its feet in both the Internet and
physical worlds. Webvan's sales were running at an annualized rate
of $300 million, and it promised Wall Street profitability by the
second half of 2002. The company also said that an additional
$25 million of capital was needed to achieve this milestone. What
was the value of Webvan at that time?
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Begin the analysis by throwing out the standard valuation tools
such as price-earnings ratios, price-earnings-to-growth ratios, and
DCEF (also known as net present value [NPV]). In all of these meth-
ods, value is driven by near-term positive cash flow. But Webvan
expected near-term losses! Instead of assuming the issue away, use
valuation tools that directly account for value creation while incur-
ring losses.

The first step is to calculate the value of Webvan at maturity
when further growth can be sustained by internal funds. What will
the business model look like, and what is its value? The mature
Webvan might have been somewhere between a grocery store and a
delivery business. In spring 2001 the stock market was valuing
companies in those markets at one to two times annual sales. Web-
van told the financial markets that it would be profitable in three
U.S. metropolitan areas by the end of 2001, with annual sales of
$300 million. As a rough cut, the value of Webvan in three prof-
itable cities could be put at $600 million (2 x sales).

But there was a significant risk that the firm might not cross the
profitability threshold, as it had yet to make a profit in any market.
The value of Webvan was less than $600 million, but how much
less? One answer is found in the data provided in Chapter 8, which
presents a specialized valuation template for valuing venture-
funded startups. The template strikes a balance: It is built on the
common principles of valuation for growth prospects discussed
throughout this book and yet is tailored for the types of firms
funded by venture capitalists.

The template shows that the historical venture capital valuation
for a firm at the same stage of development (shipping product but
not cash flow positive) is about 20 percent of the value of the busi-
ness once profitable. Webvan’s value would then be $120 million
(20% x $600 million). Notice how the valuation result is aligned:
Webvan'’s value is expressed as a percent of the current stock market
valuation of the mature business. As the market value of the mature
business changes, so will the value of the growth opportunity.

What about Webvan'’s other markets? These are follow-on op-
portunities that the company may pursue once it has proved
its viability in the initial three markets. Assume, in back-of-the-
envelope mode, that Webvan might double sales by opening up
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two additional markets. Using the method given in Chapter 7, the
value of this follow-on opportunity is shown to be only 15 percent
of the current value of the company, or an additional $18 million
(15% x $120 million). This result is typical; follow-on opportuni-
ties capture our imagination but are seldom large in value.

The total value of Webvan is then about $138 million. This is
the value of a company that is currently losing money, but which
has a near-term growth opportunity and a follow-on opportunity.
The valuation is based on the current stock market value of similar
mature businesses.

The Four-Step Process

Figure 1-2 summarizes a four-step process to valuing growth oppor-
tunities such as Webvan.

Step 1: Define and calculate the success payoff. The success pay-
off is the answer to the question, “What is the scale and value
of our sustainable business?” Webvan's success payoff was three
profitable markets. The value of the success payoff is deter-
mined by the size of business at maturity, type of business, and
the value of that type of business in the stock market.

Step 2: Select the valuation template. Valuation templates are
built on rigorous valuation principles and industry-specific
data. They are tailored by type of growth opportunity, and their
transparency allows all parties to understand the structure of
growth value. A venture capital valuation template was used for
Webvan, and a number of others are developed in this book.

Step 3: Calculate. Valuation templates make this task easy: Just
find the right number on a table and multiply. When the
inputs are highly visible and the process is extremely simple,
the results can be more clearly communicated. In fact, the cal-
culations are so quick that management attention naturally
wanders back to steps 1 and 2. And that’s great, because most
valuation errors arise not in the calculation stage but in how
the problem is framed. Use the extra time to check that logic.

Step 4: Write. For a further check on the frame, complete
two sentences: “The path to sustainable growth is . ..” and
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Figure 1-2 The Four-Step Valuation Process

Define and calculate the success payoff

Select the valuation template

Calculate the value of the growth opportunity
Write the story

“A pessimist would say . . . ” For Webvan, the path to sustain-
able growth is to bring the first three markets to profitability
and then to grow the other markets, probably using some sort
of outside financing. A pessimist would question whether the
profits can be made in any markets. Pessimists would also point
out that additional financing is unlikely until the first markets
prove out. As of the spring of 2001, more than $800 million
had been invested in Webvan. Pessimists would question the
purpose of an additional $25 million! The two descriptive sen-
tences bring together the upside and the risks to the invest-
ment, fostering consistency between the business plan and the
valuation. Seeing both descriptions on the same page helps
users of the valuation results better understand the risks of and
the requirements for project success.

Here’s how one experienced manager does the narrative. Geoff
Moore, author of Crossing the Chasm and other books, is now affili-
ated with a venture capital firm. Moore has a Ph.D. in English, so it
is not surprising that he screens startup business plans by their plot
development. He treats a business plan like a novel: How might the
plot unfold to a successful outcome? Which side character (busi-
ness partners or technology) must move first? How does the central
character (the company) move to center stage? Moore argues that a
complete plot line is part of a good business plan.

An Overview of the Book

This book has an ambitious objective for valuing growth opportu-
nities, yet the calculations for valuing Webvan require only simple
multiplication. No doubt some readers are saying to themselves,
“Why does this take a whole book? I could make up these numbers
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myself!” Here’s a reply: The point of the valuation templates is to
make the act of valuation exceedingly simple. This is key to align-
ing decisions and value, and to opening the door to monetizing
growth assets. But while the process is simple, the prepared tem-
plates are rigorous. Information and models are codified, and the
burden of complex calculations is taken off managers.

The objective of this book is to change how growth opportuni-
ties are valued. The first part of the objective is to create an align-
ment, a mark-to-market mentality, between private assets laden
with growth opportunities and financial market valuations. At the
conceptual level, this is like motherhood and apple pie—there’s
just no debating it. At the operational level, there’s likely to be dis-
agreement about implementation. The second part of the objective
is a transparent layout of the valuation models—one designed for
continued improvements. What'’s described in this book is the start
of a process of refinements and updates based on experience and
benchmarking.

The central topics in this book are rethinking the valuation
process, codifying rigorous and defensible valuation models, and
marking private assets to market values. Chapter 2 sets the stage
with the introduction of new images and a vocabulary of growth
opportunities. Two types of risk are defined. Private risks are those
uncertainties unique to a growth opportunity, and market-priced
risks are the uncertainties that also influence the price of traded
securities. The type of risk determines the valuation tool.

Chapters 3 through 5 comprise the first main section of the
book and introduce an expanded valuation toolkit. Chapter 3 pro-
vides a brief overview of the DCF valuation model. It may seem sur-
prising to include this old-world valuation tool in a book about
growth, because it so obviously fails to capture so many growth
risks. But DCF is the right way to capture the value of the growth
trajectory of a mature company.

Chapter 4 shows how to use the real options approach for valu-
ation—a method that applies financial option pricing models to
real or nonfinancial assets. The chapter includes the valuation of
real options at Amazon.com. Chapter S introduces decision analy-
sis, also known as decision trees. Only decision analysis can value
private risk in some growth opportunities. An example from phar-
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maceutical drug development illustrates how to quantify the value
of investments to acquire information that better defines the pros-
pect of success.

The book’s second section develops several valuation templates.
Chapter 6 shows how to value growth opportunities that contain
both market-priced and private risk. Oil exploration is a clear exam-
ple. It has market-priced risk from the uncertainty about oil prices,
and it has private risk from the uncertainty about geological forma-
tions. Chapter 7 focuses on the valuation of staged growth oppor-
tunities, including the valuation of sequences of real options. What
is novel in this chapter is the use of option value lookup tables for
option sequences, which makes the calculations very simple. Chap-
ter 8 constructs benchmark results from the valuation of compa-
nies funded with venture capital. These results provide insights for
other settings, including corporate growth opportunities and stock
price analysis. Finally, Chapter 9 tackles a topic of great current sen-
timent: Why bother to align private valuations with stock market
valuations if the stock market is so irrational? It's a challenge to
write a book about the value of growth during a landmark decline
in the stock market, and this chapter tackles these important issues.

The book’s third section dives into the detail of four different
growth opportunities. Chapter 10 takes a new look at the value of
film production and at the film studio business model. A key lesson
from the movie business applies to growth opportunities in many
other industries: While it is difficult to predict which movies will be
profitable, the drivers of studio profits are clear and must be proac-
tively managed. Chapter 11 lays out the challenges for valuing in-
tellectual property and looks at the performance of two firms that
compete solely on their ability to create fresh and valuable intellec-
tual property, MIPS Technologies and ARM Holdings. Every method
has its limits of applicability, and Chapter 12 argues that for a num-
ber of reasons, information technology (IT) investments won’t have
crisp and tidy valuation results. Instead of investing time and effort
into detailed valuation models, IT managers can more reliably cre-
ate value by developing strong processes for IT project selection and
project management. Chapter 13 takes a close look at how several
Fortune 500 companies wrestled with achieving full corporate value
for their growth projects. Examples of the balance of initiatives,
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financing, and dedicated resources are taken from P&G, Anadarko
Petroleum Corporation, and Cargill Dow.

The fourth section of the book, the epilogue, is a direct state-
ment from author to reader. My own experience has shown that
growth opportunity value is just a number on paper until the man-
agement team delivers. Chapter 14 is about the people who lead
growth initiatives. Most often value in a growth opportunity is cre-
ated because of the charisma, drive, and smarts of one or two people
in the organization, so how do we pick them and what do we want
them to do? Chapter 15 concludes the book with a short list of take-
away thoughts for using the tools and perspectives presented here.

Using the Web Site

There is a natural tension between detail and accessibility in a book
about valuation aimed at a broad audience. To grab the attention of
busy managers, the book’s story line must be clear and uncluttered.
At the same time, sufficient detail is needed to start the process.
Fortunately, in the age of the Internet, the book is not the author’s
last word. The associated Web site, www.valuesweep.com, contains
more detail on the concepts and examples presented in the book.
Here’s what you'll find on the Web:

e More examples. The calculations in this book are frameworks
that make the point; additional examples and more detail are
posted on the Web site.

* A longer glossary. The glossary in this book is a sample; the
Web site has the full version.

 Pointers to other researchers. 1've tried to acknowledge other
researchers and prior work in this book, but references have
been kept to a minimum. The Web site has a more complete
listing.

e Updated data. A mark-to-market analysis requires updated
data. You'll find templates for easy updates on the Web site.

With these resources in place, the book has been written to
introduce the key concepts as clearly as possible. How should you
get started? Read this book in stages. Check the resources on the
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Web site. Work through additional examples. Use both resources,
with the book as a starting point.

The Cool Idea: There’s Just One Map

There’s usually one idea that makes the author get up in the early
morning to write a book. For me, this has been the notion that the
value of private assets can be transparently linked to market values.
This connection opens the door to growth itself: A strong link
aligns strategy and value; a transparent link spurs outside financing
to growth opportunities; a rational yet easy-to-use framework
speeds the negotiations for private assets. Most important, trans-
parent alignment with market values makes comparisons across
growth opportunities clear. Suppose each growth opportunity
shown in Figure 1-1 is a glass house. Mark-to-market is about how
tall each house is in the city of value. The valuation method allows
us to see inside, to the architectural structure of the house. Now the
value and structure of growth can be compared across the sweep of
corporate opportunity.

Takeaways

¢ The current toolkit fails to credibly value growth. Either the
tools don’t match the features of the growth opportunity,
leading to a misvaluation, or the results are too complex to
be easily understood by managers.

¢ The goal of this book is to develop a method to value growth
opportunities based on valuation templates that are easy to
use, yet rigorous and credible.

e Growth opportunities can be compared if both dimensions
of Figure 1-1 are addressed: The valuation results must be
transparent and mark-to-market, and the valuation tools
must be credible, easy to use, and matched to the growth
opportunity.
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The Look and Feel of
Growth Opportunities

Often we don’t have a clear image of the growth opportunity and thus
can’t even begin to value it. This chapter identifies the features of a
growth opportunity that most affect value and introduces a new verbal
and visual language to describe them. The description of growth opportu-
nities focuses on three diagnostic questions: (1) Is the growth opportunity
sustainable or does it need funding from external sources? (2) How does
the interaction of uncertainty and investment affect growth value? (3)
Which investment strategy most effectively reduces risk?

Growth opportunities are always risky, and consequently, they stir
our emotions. Conversations about growth opportunities often
stall. Suppose I'm your boss. As I talk about my growth vision, you
get nervous, waiting for me to ask you to make a risky career move,
to support a risky project, or to attempt a stretch goal. Your reac-
tions will shape the outcome. Growth opportunities are a volatile
combination of risk and people. There’s no avoiding the emotions
of risk. An objective look at growth opportunities can help to de-
fuse tension.

Here’s another example: My karate instructor says you can’t an-
ticipate how a fight will unfold, that the best defense is a repertoire
of moves that can be unleashed as needed during the clash. Some
corporate strategists hold a similar view for business planning in

17
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an uncertain world, arguing that preparations to maintain flexibility
are key. In contrast, a CEO I have worked with employs an operat-
ing style for entrepreneurs that could be called “focused march to
risk reduction and increased value.” He’s somewhat flexible, but he
also sets clear objectives two stages ahead to reduce wasted time
and money. Which strategy is best? Without a shared understand-
ing of growth opportunities, it’s hard to begin the debate.

This chapter introduces the language and images of growth
opportunities so that we may begin the valuation exercise with
a shared view. The Glossary at the back of the book lists all the
new terms.

Three Components of Growth Value

The Market Value Balance Sheet

Figure 2-1 is a stylized accounting statement, known as a market
value balance sheet. The value on the right side is the sum of the
market value of debt and the market value of equity. The value of
the left side is the sum of the assets-in-place and the present value
of growth opportunities (PVGO). The phrase present value indicates
that the number is in terms of what someone would be willing to
pay today to acquire these assets.

The market value balance sheet makes the dynamics of growth
opportunities clear. Assets-in-place and debt change slowly, while
changes in PVGO quickly ripple to changes in equity and vice
versa. Typically, PVGO is estimated as the difference between the
firm’s market value and an accounting estimate of assets-in-place.
PVGO can be huge: A recent study found that on average PVGO is
more than 75 percent of firm value.!

A New Look at Total Assets

To take a closer look at the structure of growth opportunities,
divide the total assets (the left side) of the market value balance
sheet into three components. Each of the three components is a
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Figure 2-1 The Market Value Balance Sheet

Assets Liabilities
Value of Assets-in-Place Debt
Present Value of Growth Equity
Opportunities (PVGO)
Value of Firm Value of Firm

different type of growth opportunity and is matched to a separate
valuation tool.

1. Near-term self-financed growth. The value of this component
is easy to see. Revenues and profits are predicted with confi-
dence; there is a working operational plan to deliver
growth. The plan shows the size and timing of investments
required, and the dates and dollars required are set in stone.
(If you feel more comfortable writing the dates and dollars
in pencil, see the third component of growth value.)
There’s some uncertainty about the future, but no one
expects an outcome that would require a change to the
plan. Near-term is usually three to five years—the time hori-
zon in which everyone is comfortable setting the fixed
plan. Self-financed means that the planned investments can
be funded from the cash flow produced by the business.

2. Long-term self-financed growth. Seldom is there a clear story
about this component of growth value. It is the years of
business-as-usual, self-funded growth after the near-term
horizon. This component is also known as the terminal
value. By definition, not enough is known to make a confi-
dent forecast of revenues, profits, or investments; it is sim-
ply assumed that the long-term is a stable growth trend.
Typically, the lack of information creates a feeling of cau-
tion, and the expected annual growth rate is lowered to 3
percent. (3 percent is a rough estimate of the long-term U.S.
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economic growth rate.) Shareholders are not expected to
received a superior return, such as from competitive advan-
tage or fast-growing industry.

The economic trends supporting the terminal value
tend to be fairly persistent, but occasionally news will sug-
gest a shift in the competitive landscape. For example,
American Greetings had a sharp drop in the sales of greet-
ing cards in 1999 and 2000.2 Company executives and
industry experts blamed the drop on the substitution of
free e-mail greeting cards for the firm’s paper product.
When executives announced that earnings would be well
below forecasts, the company lost nearly half of its market
value in one day. The terminal value evaporated when it
seemed that no assumptions could be made about business
as usual.

3. Cash-needy growth. Most growth opportunities require years
of investment before obtaining a return. R&D labs and
startup companies are good examples. Traditional valuation
tools, based on near-term cash flow and straight-line
extrapolations, break down when applied to cash-needy
growth opportunities, leaving their value unclear. When
this happens, it becomes difficult to allocate funds to these
projects within the corporation—and difficult to obtain
funding for them from the outside.

An analogy can be made between the structure of cash-needy
growth opportunities and financial options. For decades financial
economists have used the term growth options to describe these
business opportunities with future upside potential. (In this book,
the terms growth options and growth opportunities are used inter-
changeably.)

Chapter 4 describes this analogy in more detail, but the distinc-
tion between options and alternatives illuminates a key issue for
cash-needy growth. Alternatives are immediate choices (Should we
lease building A or building B?), whereas options are choices to be
made at a later date (We obtained the right but not the obligation
to renew the lease in three years.). In everyday conversation, the
word option is often used in place of the word alternative, but in the
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vocabulary of this book, options are firmly linked to future contin-
gent decisions.

Summing the Components

Can the three growth components be summed to estimate the mar-
ket value of the firm? Could this method be used to choose stocks?
Unfortunately, the bottoms-up method doesn’t work very well.
Largely, this is due to trouble with estimates of the value of the
third component, cash-needy growth opportunities. Ironically,
words are needed to quantify cash-needy growth; there must be a
story that articulates the value. Often, the story is not clear from an
external vantage point.

For example, in theory the value of a company could be calcu-
lated as the sum of the value of products in the market and prod-
ucts under development. Typically, however, the sum is only 65
percent to 75 percent of the firm’s market value. My own thinking
is that the product-based estimates omit the value of the R&D labs
and entrenched sales and marketing capabilities.

To summarize, three different methods have shown that the
current tools don’t fully capture the value seen by the financial
markets. (The three methods are: the no-growth or analyst forecast
model from Chapter 1; the sum of the three components of the
market value balance sheet; and the sum of the products in market
and in development.) The need for new tools and perspectives on
valuation is one implication of this result. Another implication is a
question for top management: How can your company show more
of its growth option value to Wall Street?

The Tangle of Decisions and Uncertainty
in Cash-Needy Growth Opportunities

Cash-needy growth opportunities take time to complete and
require up-front investments for an uncertain payoff. Figure 2-2
shows the structure of a typical cash-needy growth opportunity: a
series of investments followed by the payoff. The investments
might develop and shape technology, or they might be simply
payments to keep the project alive. For example, an annual tax
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Figure 2-2 The Structure of a Cash-Needy Growth Opportunity
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might be paid to maintain rights to a natural gas reserve. When
gas prices rise, the reserve will be opened for production. The tax
payment keeps the project alive; it maintains the option for later
production.

A Clear Picture of the Payoff

The payoff is calculated as the sum of the value of near-term and
long-term sustainable growth. A clear picture of the payoff meets
two requirements. First, the payoff is defined in terms of value.
Often inexperienced analysts forget to take the present value of the
cash flow stream. Second, the final payoff—the one at the end of all
the investments—should be self-funding. There is simply no way to
value growth opportunities that never arrive at profitability. A valu-
able business need not be profitable today, but must be so at some
point in the future.

Consider two Internet portals, Women.com and iVillage, which
have since merged. Both companies searched for several years
across paid content, advertising, and online retailing to find a sus-
tainable business model. Sometimes these searches are necessary to
find the winning formula, but while searching there is no clear pay-
off to investment. I don’t know how these companies were credibly
valued.
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Luck and Failure

Two extreme outcomes—fantastic luck and clear failure—are intrin-
sic to cash-needy growth opportunities. For example, some Internet
companies were started and funded by venture capitalists at the
height of the boom, in late 1999 and early 2000. By the end of 2000
it was clear that the future stock market value of these companies
would be low, and many startups folded—in some cases returning
funds to investors—because no one could find a path to value cre-
ation. Two years earlier, these same companies might have gone
public. Luck is a component of growth opportunity success.

At the same time the possibility of failure is always present. As
one experienced venture capitalist puts it, “Most of the companies
organized in Silicon Valley will become product lines of larger com-
panies, features of product lines of larger companies, or they will
fail.”® Growth projects inside larger corporations should have simi-
lar failure rates. At first glance, it would seem that the possibility of
failure only hurts value, but an opportunity to kill a failing project
avoids further losses. Projects with an opportunity to abandon in
the future are more valuable than projects that require completion.

Flexibility

In an uncertain environment, flexibility is valuable. For growth
opportunities, this flexibility appears in the form of an if-then deci-
sion: “If we don’t sell 500 units, then we’ll shut down the test mar-
ket project.” This is known as a contingent decision and is the
source of flexibility in growth opportunities.

The value of flexibility depends on the project-specific sequence
of decisions and uncertainty, as well as the amount of uncertainty,
the investment cost, and the payoff. Suppose you own a growth
option. In two years you must pay $1,000 to obtain either $1,050
or $950. You can peek at the outcome before you pay. Even with a
good outcome, your potential gain from continuing is only $50,
so today’s value of this future flexibility is low. But what if the pay-
off is either $2,000 or $0? With the greater potential gain and
greater potential loss, there’s more value in the contingent deci-
sion. The increased value of future flexibility increases the value of
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the project. A common real-world example of this result is a will-
ingness to pay more for standardized technology because it creates
the future opportunity to switch suppliers.

Flexibility is most valuable if it occurs after new information is
obtained. Because the timing of contingent decisions is discre-
tionary in most growth opportunities, projects can be designed to
maximize the value of flexibility. This is an important feature of the
“forced march” strategy described at the beginning of this chapter.
Each investment is focused on reducing an identified risk, and future
investment decisions are made after the information is revealed.
Chapter 5 provides an example of how an information technology
project rollout can be designed to reduce key risks early on.

Features of Cash-Needy Growth Opportunities

The following list summarizes the features in cash-needy growth
opportunities that have been introduced in this section:

e Value of the final payoff. This is the value of sustainable
growth, after all those cash-needy years.

e Contingent decisions or flexibility. In an uncertain world,
there’s value in waiting to decide.

e The role of luck. Even the best management team is exposed
to the extreme outcomes of uncertainty.

* The value of flexibility depends on the magnitude of uncertainty.
A wider range of potential outcomes creates an opportunity
for a very large gain or a very large loss, making future flexi-
bility more valuable.

e The timing of decision points is discretionary. Wait until infor-
mation is revealed, then decide. Growth opportunities seem
hazy because they are hazy; there’s a lot of “wait and see.”

Two Types of Learning, Two Forms of Uncertainty

To further characterize growth opportunities, let’s look at the de-
cision to kill a project. (Isn't it ironic that one of the keys to man-
aging growth opportunities is knowing when and how to close
them down?)
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Passive and Active Learning

Consider an older model of a personal digital assistant (PDA), such
as those produced by Palm or Handspring. Unless the product sells
a minimum number of units each quarter, it will be discontinued.
The marketing manager has tried all sorts of promotions to extend
product life and is now just waiting for the end. He sits back and
watches sales volume, engaged in passive learning about the market.
The abandonment decision will be triggered by low sales volume.

Now consider the introduction of a new PDA model. The mar-
keting manager engages in a series of pricing, packaging, and adver-
tising tests. Some tests fail. But unless money is spent, nothing is
learned. The test budget and subsequent evaluation are called active
learning: Investment dollars must be spent to resolve uncertainty.
The abandonment decision could be triggered by learning that
potential sales will be smaller than previously thought.

The terms active learning and passive learning were first used by
MIT professor Robert Pindyck. A classic example is oil exploration:
There’s passive learning about oil prices and active learning about
geology. While petroleum engineers can sit back and watch oil
prices move, there’s no way for them to learn more about the geo-
logical structure of a prospect unless they spend money. In the oil
industry abandonment decisions depend on both types of learning.
For example, low oil prices and/or poor geology can Kkill a project.

Images of Learning

Figure 2-3 matches the two types of learning to the two types of
uncertainty. Part (a) shows active learning. The current estimate of
the payoft value is surrounded by a rather wide range of uncer-
tainty about the estimate.

For example, the estimate of the value of an oil reserve is uncer-
tain because of the lack of data about the geological formation. The
magnitude of uncertainty is reduced by an active learning invest-
ment. After each round of investment, a new estimate is made of
the payoff value. But not all news is good. After active learning, the
result might be a lower estimate of the payoff, more confidently
given.
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Figure 2-3 Two Types of Uncertainty about the Final Payoff
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Figure 2-3(b) shows passive learning. The two lines fanning
out from the current estimate of the payoff value indicate that
the longer the time horizon, the wider the range of possible payoff
values. For example, the value of an oil reserve depends on oil
prices and the reserve has a wider range of potential values ten
years from now than one year from now. While the outcome is
uncertain, the action plan for passive learning is simple: Just sit
back and watch.

Is there really passive learning in growth opportunities? The
answer is yes and no. When growth opportunities are technology-
based, most of the time is spent thinking about the technical details,
and the focus is on active learning. But often the value of a startup
company, for example, depends on the value of mature public com-
panies in the same industry. In this case the value of the startup
growth opportunity depends on both active and passive learning.

In other cases, the payoff value is independent of stock market
valuations. Think of a new sunscreen product from a large health-
care products company. The payoff, after all scientific uncertainty
has been resolved, depends on market acceptance. There will be
test markets to learn about packaging, pricing, shelf display, and so
on. All of these risks are private and project-specific. The financial
markets see none of the specific uncertainties surrounding any sin-
gle growth project, only the aggregate uncertainty about the com-
pany’s entire portfolio of sunscreen products. The project-specific
risk of the sunscreen product is not contained in the market-priced
risk of the company.

In other industries, passive learning has a different form from
that shown in Figure 2-3. Take the case of prescription drug develop-
ment. In the final stages, the regulators issue a ruling about the
wording of the product label. With a few more words on the label,
the drug can be prescribed for a lot more people. The company
experiences passive learning as it watches the regulators. The form
of uncertainty is a one-time shift in the size of the potential market,
not the smoothly growing range of uncertainty shown in Figure 2-3.

Market-Priced Risk: More Choices

Chapter 1 briefly introduced the concepts of market-priced risk and
private risk. Active and passive learning can be connected with
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these concepts. The summary most often given by consultants and
finance staff is:

e Active learning and some forms of passive learning are
driven by private risk.

* Passive learning opportunities that depend on stock price
movements are driven by market-priced risk.

A problem with this summary, however, is that it’s a project-specific
method to thinking about the structure of growth opportunities:
“First let’s create a long list of risks, then model each. We'll add
market-priced risk at the end.” The project-specific approach often
goes astray, as the analyst overemphasizes private risk. An alterna-
tive is to start by searching for how market-priced risks influence
payoff value.

Consider, for example, the wave of preprofit companies that
went public after 1995. The result is that today a fair number of
public companies are essentially startups: They are still cash-needy
growth opportunities. And as we saw in Chapter 1, startups have a
mixture of private and market-priced risk. But wait a minute—
aren’t these companies now public? That means that formerly pri-
vate risks are now captured in their stock price. In public company
startups, the entire bundle of private risk is now a single market-
priced risk.

And knowledge of market-priced risk leads to more choices. For
example, Enron was a pioneer in offering debt financing for oil and
gas exploration.* As part of its loan package, an exploration com-
pany customer was required to put a contract in place that removed
some of the oil and gas price risk. The deal was attractive because it
made financing available when previously none could be had.
Enron understood how to transfer the market-priced risk of oil and
gas price fluctuations to others.

There are two approaches—market-oriented and project-
specific—to identify risk in a valuation application. This book uses
a market-oriented approach. First, look for ways to increase the vis-
ibility of how private risk affects the value of growth opportunities.
Second, use the increased transparency to move private risk into
market-priced risk through new securities, debt collateralized by
growth opportunities, and insurance.
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Takeaways

e Growth opportunities are often hazy images, and this pre-
vents action. A new vocabulary and set of images that iden-
tify, define, and communicate the structural features of a
growth opportunity can help to break the impasse.

e There are two types of learning. Passive learning has the fla-
vor of “sit back and watch.” Active learning requires invest-
ment to acquire information, such as doing a consumer sur-
vey to fine-tune a new product.

¢ Over time, more and more private risk is priced by financial
instruments and insurance, opening the door to more
transactions and choices about the financing of growth
opportunities.
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T HIS SECTION introduces three tools useful for valuing growth
opportunities. The approach here, with its emphasis on verbal
reasoning, may be new to many managers. But when valuing and
comparing diverse growth opportunities, there is a danger of los-
ing the underlying business intuition. To build insight and to

strengthen the quantitative results, this section:

e Introduces a vocabulary to articulate features of growth
o Highlights the logic of each valuation tool

e Displays calculations in easy-to-use valuation templates

Each of the tools introduced in this section—discounted cash
flow, real options, and decision analysis—is the correct tool for valu-
ing a certain type of growth opportunity. As the reference guide Fig-
ure I-1 shows, DCF best values opportunities without contingent
decisions while real options and decision analysis best value oppor-

tunities with a larger amount of uncertainty and flexibility.

Figure I-1 Valuation Tools Matched to the Type
of Growth Opportunity

‘ Growth Opportunity ‘

v

Contingent Decisions?

Type of Risk
DCF
(Chapter 3) J
Market-Priced Private Market-Priced and Private
Real Decision Tailored
Options Analysis Valuation Templates
(Chapter 4) (Chapter 5) (Chapters 6-8)
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Discounted Cash Flow

Valuing Sustainable Growth

Think about restaurants, retail, and consulting. All are well-established
industries with mature companies. New companies enter, but they use the
same business models as the incumbents. This chapter is about valuing
an established business using discounted cash flow (DCF). The purpose is
to take a close look at the assumptions, and the misapplications, of this
often used valuation tool. The IPO of KPMG provides an example of the
challenges of using DCF in practice.

Why DCF?

This is a book about the world of growth opportunities—big ideas,
big visions, big upside potential. So why is the first tool in the
expanded, growth-focused toolkit discounted cash flow? For two
reasons: DCF is the right tool for valuing certain types of growth,
and DCF is needed to complement decision analysis and real op-
tions in other growth opportunities.

The DCF valuation method is based on three steps:

e Create a forecast of near-term cash flows
e (Calculate a value of the business over the long term

e Convert the cash flows and the long-term value into their
equivalent current value

35
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The final result is also known as the net present value (NPV), and
this is often used as the name of the method itself.

One goal of this chapter is to establish a high-level perspective
of DCF. A few years ago I worked with a CEO who asked one of the
business units to value itself in preparation for a spin-oft. The CEO
was trying to shake any false illusions held by the spin-off’s man-
agement. In a stern voice he told them: “Show me a plan that
makes sense. I can smell the numbers; I know when they’re solid
and when they’re built on air.” Let’s acquire a similar impatience
with quantitative flimsiness in a DCF calculation.

DCF Is a Strategy Road Map

The centerpiece of a DCF analysis is the projection of future cash
inflows and outflows. What’s often not recognized is that these
form a strategy road map.

The investment plan is the result of an optimization; it is the
best rollout (timing and amount) of investment, given the sales
forecast. Sales and profit margins are uncertain, but the logic of the
DCF model is that the investment expenditure plan is optimal
within the range of expected outcomes. DCF does not include con-
tingent decisions; its embedded strategy is “straight ahead.”

This feature of DCF was tested in the spring of 2001, when a
number of high-tech firms announced unexpectedly low revenues
and lower earnings. But their most disconcerting news was “lack of
visibility.” The high-tech firms could not predict revenues and
earnings for the following one or two quarters because of a confus-
ing swirl of economic conditions. If these firms had more bad news,
they would be obligated to announce it. What they were announc-
ing was “we don’t know.”

How is the lack of visibility included in a DCF analysis? If
the firms are committed to their previously announced invest-
ment plans, and their expectation is that these plans are still opti-
mal given their current forecast, then DCF is the right valuation
tool. But if “lack of visibility” implies a potential change in invest-
ment plans, now or in the future, then the DCF result will be
wrong.!
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DCF Calculations

Most readers are no doubt familiar with the mechanics of a DCF val-
uation, so this section is a quick review of the inputs and calcula-
tions shown in Table 3-1.2 The top box lists all of the input data
needed to complete a DCF valuation. The lower box, labeled “DCF
Valuation Template,” shows the calculations. The lower box is
frozen, in that none of the formulas can be changed, but we can see
what the formulas are. This is the template approach to valuation.3
Resist the temptation to modify a template. Avoid the argument
“my project is special.” Templates provide opportunities to compare
valuation logic and results across projects and to external bench-
marks. These are lost when there is a mountain of opaque changes.

The Input Data

Let’s briefly walk through the inputs needed to calculate free cash
flow. Free cash flow is the cash available after all investments have
been made to support the current business and the expected
growth.

e Sales in the previous year. This anchors the sales forecast on the
top row of the valuation template. The sales forecast is calcu-
lated as the previous year’s sales times the sales growth rate.

o Sales growth rate. Often taken from historical performance at
the industry or firm level, expected sales growth can also be
inferred from stock price data.

e Operating profit margin. Another entry typically based on his-
torical performance at the industry or firm level, this can also
be expressed as a percentage of sales.

e Cash tax rate. The tax expense reported by a firm on its
income statement is usually greater than the actual tax pay-
ment because of tax accounting procedures. The cash tax rate
on operating profit is a better estimate.*

e Fixed capital growth rate. The key word in the name is fixed,;
fixed capital investment is irreversible (or reversible only
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Table 3-1 A Sample DCF Valuation

($ millions unless noted. Totals may not add due to rounding.)

Inputs
Sales in previous year $100 Fixed capital growth rate 10%
Sales growth rate 8% Working capital growth rate 8%
Operating profit margin 22% Cost of capital 10%
Cash tax rate 35% Market value/Sales 1.5
DCF Valuation Template 2002 2003 2004 2005
CALCULATE FREE CASH FLOW

Sales $108 $117 $126 $136

Operating profit $24 $26 $28 $30

less Cash taxes on operating profit $8 $9 $10 $10
Net operating profit after tax (NOPAT) $15 $17 $18 $19

less Fixed capital investment $1 $1 $1 $1

less Working capital investment $1 $1 $1 $1
Free cash flow $14 $15 $16 $18
CALCULATE PRESENT VALUE OF FREE CASH FLOW

Present value of free cash flow $13 $12 $12 $12

Cumulative present value of free cash flow $13 $25 $38 $50
CALCULATE THE TERMINAL VALUE

Terminal value $204

Present value of terminal value $127
CALCULATE NET PRESENT VALUE

Net present value $176

Present value of terminal value/Net present value 72%
WRITE THE STORY

The path to sustainable growth is: “The plan is for business as usual.”

A pessimist would say:

Can this business be sustained?”

“The terminal value is the majority of the NPV.
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with large cost). One method for obtaining this input is to
simply specify a growth rate, based on historical experience
or analyst projections. Another method is to estimate the
capital expenditures per dollar of sales increase from the
firm’s historical experience. For example, the first entry for
fixed capital investment on Table 3-1 is calculated as: 10% x
($108 - $100).

o Working capital growth rate. As sales grow, so does the need
for working capital. Again, there are two methods for obtain-
ing this input. One is a simple projection of the growth rate;
the other is a calculation of the change in working capital
required per change in sales.

With the data in hand, free cash flow is calculated as operating
profits less investments in fixed and working capital. Operating
profits are often labeled net operating profits after tax, or NOPAT.
The two additional inputs shown in Table 3-1, the cost of capital
and the market-value-to-sales ratio, are discussed in the next sec-
tion of this chapter.

The Value of Near-Term Growth

The second step is to calculate the present value of the stream of
free cash flow, using the cost of capital as the discount rate. The
cost of capital is the rate of return required by investors as compen-
sation for the risk of investing in the company or project. The
example shown in Table 3-1 has no debt financing, so in this case
the cost of capital is the return to equity. Historically, equity returns
have been 8 percent higher than the risk-free rate of return for U.S.
government securities. The book Expectations Investing, by Michael
Mauboussin and Al Rappaport, provides data by industry on the
weighted-average cost of capital, which includes the after-tax
return to debt. A 10 percent cost of capital is assumed in Table 3-1.
The cumulative present value of free cash flow shown in the
middle of Table 3-1 increases from left to right. The entry in the
final column is the cumulative present value for the near-term
forecast period. This convention—the opposite of most corporate
finance texts—is helpful when comparing the value of growth
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expectations in the DCF with the stock price, and when setting a
target stock price, as done by equity analysts.

The Value of Long-Term Growth

The next step is to calculate the terminal value, or long-term growth
component. There are two common ways to do so: the growing
annuity method and the market-based multiple method. Under the
growing annuity method, a long-term growth rate is set. It is ap-
plied to the last period’s free cash flow. Typically, the long-term
growth rate does not include returns to investors above the cost of
capital, under the important assumption that the firm does not
grow value in the long term.

This book uses the market-multiple approach for the terminal
value to better align DCF valuations with current financial market
pricing. In theory, the growing annuity method and the market-
based multiple method give the same answer, but in practice they
produce different results. The market-based multiple approach re-
quires an additional input, the market-value-to-sales ratio, which is
an industry average calculated from firm-level ratio data. (The mar-
ket value includes the value of long-term debt.) Tables A-7 and A-8
in the Appendix provide data on the ratio by industry. The market-
value-to-sales ratio is multiplied by the final year’s sales to obtain
an estimate of the terminal value.

The Logic behind the Market-Value-to-Sales Ratio

Using the market-value-to-sales ratio makes sense if the firms
selected for inclusion in the industry average have achieved sus-
tainable growth. For example, the biotech industry is crowded
with public companies, but only a handful are self-funding.’> Con-
sequently, a biotech market-value-to-sales ratio must be carefully
constructed.

Similarly, the market-value-to-sales ratio was widely used to
value publicly traded Internet companies, and the apparent over-
valuation of the dot-coms has tainted the ratio’s image. But use of a
market-based multiple aligns the DCF valuation result with current
financial market pricing. While growth opportunities may be years
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away from maturity, the best estimate of the future payoff is today’s
market value of the same mature business model. For many Inter-
net companies, no one knew how profits would be made, and thus
the use of the market-multiple approach wasn’t logically supported.

The last rows of Table 3-1 show the valuation results. The NPV
is the sum of the near-term and long-term sustainable-growth
components.

The Logic behind the Terminal Value

Look at the last number in Table 3-1, the percent of the NPV that
comes from the terminal value. The 72 percent result is not unusu-
ally high. When DCF is used for mature businesses, the terminal
value typically contributes 50 percent to 80 percent of the total
value. Consequently, most of the value of a sustainable-growth
business comes from the long-term component—the component
we are least able to characterize.

Hence, there is a need to rigorously review the logic behind the
terminal value. In practice, if the terminal value is more than 90
percent of total value, consider extending the forecast horizon.
After all, if you don’t know enough about the business or project to
detail at least 10 percent of its value, should you be spending the
investment dollars?

One rationale for sizing the terminal value is given in Living on
the Fault Line by Geoffrey Moore, who was mentioned in Chapter 1.
Moore’s explanation is based on a product life cycle. Some years
after its introduction, the rate of free cash flow growth from a new
product slows and then declines. During the slowdown, there is a
point at which the rate of cash flow growth slips below the return
required by investors (the cost of capital). At this point, the present
value added by an incremental year of sales is less than the year
before. The rate of cash flow growth continues to fall, and eventu-
ally an additional year of product life adds no value.

In Expectations Investing, Mauboussin and Rappaport argue that
in the long run, a company that earns more than its cost of capital
will attract competition, ultimately driving down company returns.
A correctly estimated terminal value, they argue, does not suggest
that the company won’t grow, only that it doesn’t create superior
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shareholder returns. Empirical support for this contention is found
in the book From Good to Great, in which the author conducted a
detailed review of more than 1,400 companies and found only
eleven that delivered a decade of superior shareholder returns.®

There’s another argument for the lack of superior returns in the
terminal value. If the stock market fully capitalizes available infor-
mation, including the possibility for superior returns, one would
expect to earn only the required return going forward. Thus the
market-value-to-sales ratio method for calculating terminal value
also suggests that the company grows in value, but without supe-
rior returns.

The Submarine Problem

DCEF is a workhorse valuation tool, one that is used in many com-
panies. Unfortunately, DCF fails to reliably value fast-growing busi-
ness opportunities. There are two reasons: the submarine problem
and omission of contingent decisions. Table 3-2 illustrates the sub-
marine problem.

Look at the table’s pattern of free cash flow. The first two years
are negative. There’s no way to calculate a positive terminal value
from this poor near-term performance. Then like a submarine
emerging out of the sea, free cash flow goes positive in the final
year. The positive cash flow is needed to calculate the terminal
value, and the terminal value is more than 100 percent of the NPV
result. The entire valuation results rests on a single number, the
existence of positive cash flow in the final year.

Is this year really indicative of long-term, sustainable growth?
No, the cash flow results are precarious. A small change in assump-
tions dramatically changes the final year’s cash flow, estimate of
terminal value, and thus NPV. For example, underlying a smooth
sales growth trajectory might be assumptions about the rate of mar-
ket penetration for a new product. Perhaps these are based on the
optimism of the project analyst. But new product sales growth is
always a tricky business, and it may be difficult to achieve the
breakthrough implicit in the sales forecast. Managers will be tacti-
cally responding and reacting to new sales information, possibly
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Table 3-2 An lllustration of the Submarine Problem
($ millions unless noted. Totals may not add due to rounding.)

Inputs
Sales in previous year 525 Fixed capital investment $1.2
Sales growth rate 25% Working capital growth rate 8%
Operating profit margin 6% Cost of capital 10%
Cash tax rate 35% Market value/Sales 1.5
DCF Valuation Template 2002 2003 2004 2005
CALCULATE FREE CASH FLOW

Sales $31.3 $39.1 $48.8 $61.0

Operating profit $1.9 $2.3 $2.9 $3.7

less Cash taxes on operating profit $0.7 $0.8 $1.0 $1.3
Net operating profit after tax (NOPAT) $1.2 $1.5 $1.9 $2.4

less Fixed capital investment $1.2 $1.2 $1.2 $1.2

less Working capital investment $0.5 $0.6 $0.8 $1.0
Free cash flow -$0.4 -$0.3 $0.0 $0.3
CALCULATE PRESENT VALUE OF FREE CASH FLOW

Present value of free cash flow -$0.4 -$0.2 $0.0 $0.2

Cumulative present value of free cash flow -$0.4 -$0.6 -%0.6 -$0.4
CALCULATE THE TERMINAL VALUE

Terminal value $91.6

Present value of terminal value $56.8
CALCULATE NET PRESENT VALUE

Net present value $56.4

Present value of terminal value/Net present value 101%

WRITE THE STORY
The path to sustainable growth is:

A pessimist would say:

“The project shows how it will make money in
2005. Thereafter we can expect good profits.”

“The entire project value rests on a small positive
cash flow in 2005. This is simply not credible.”
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modifying the new product investment plans. Doesn’t this sound
like a cash-needy growth opportunity?

DCEF is the right valuation model for “business as usual.” But,
because of the submarine problem, it is the wrong valuation model
for business opportunities based on risky fast growth. The results
are quantitatively unstable. The valuation model ignores the flexi-
bility that managers have in responding to unfolding events. The
next two chapters present tools that directly address these issues.

The submarine problem also presents a serious credibility issue
for the finance staff in large companies. Once or twice a year there
will be an important meeting to allocate funds for new growth ini-
tiatives. The finance staff arrives with its best DCF analyses. Com-
pany executives may look at the results and sense that one push on
assumptions will entirely change the results. Strategic arguments,
based on concepts divorced from value creation, suddenly are
stronger than any number. The choice between a logical argument
and a flimsy number is clear. So, a message to the finance staff:
Expand your toolkit, expand your credibility.

The Value of a Consulting Firm

In one of the largest IPOs of the year, KPMG, the consulting firm,
went public in February 2001. What is a reasonable valuation of the
company at the time of the IPO? How does this valuation compare
with the value of other publicly traded consulting firms?

Consulting firms have a simple business model, so their valua-
tion is quite straightforward, and the logic behind each component
is unusually transparent. The industry economics also test and
stretch the assumptions behind a DCF valuation in a way that is
typical of many real-world applications.

Consulting firms sell the time of their employees. Growth comes
from adding employees or, if employees are not fully used, selling
more of their time. A nice feature of the consulting business is that
capacity can be added in small increments, one employee at a time.
Similarly, firms can scale back in small increments. While it is
painful and costly to lose an experienced consultant, scaling down
doesn’t come in large lumps. The scale of a consulting firm can track
market demand. In addition, the firm has virtually no fixed capital.
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KPMG's revenues in 2000 were $2.7 billion, with an operating
margin of 14.5 percent. The firm’s revenues had grown by 27 per-
cent in 2000 after being flat for several years. Because of the ex-
tremely weak market for consulting services in 2001, the firm
expected a decrease in revenues. Table 3-3 shows a DCF valuation of
KPMG at the time of its IPO. A month after its IPO, KPMG traded at
about one times revenues; the DCF valuation model result was about
25 percent higher than the market value of the firm at that time.

Only a year earlier, the valuation story for consulting firms
looked very different. A number of technology consulting firms in-
cluding Viant, Sapient, Scient Corporation, iXL, Razorfish, and
Appnet grabbed the headlines in 2000 as their market-value-to-
sales ratios hit highs near 14. By mid-2001, however, their market-
value-to-sales ratios had fallen to near one. How can the previous
high multiples be explained? Would KPMG's stock price be ex-
pected to significantly rise from its level at the [PO?

To answer these questions, let’s look at the business landscape in
early 2000. All of the technology consulting firms were essentially
sold out, turning away business because their employees were fully
booked. The constraint on growth appeared to be how quickly each
firm could attract and train employees. Viant, for example, had
more than ten full-time recruiters. Other firms attempted to grow
through acquisition. A consulting firm grows value by acquisition if
the amount paid for the acquired firm is less than its value. This out-
come is the result of either excellent negotiation (But these are all
smart people, so it may be hard to gain advantage) or by operating
synergy (But it’s just adding bodies! How much synergy is possible?).

The terminal value of KPMG can be calculated assuming a
market-value-to-sales ratio of 1.2 or by assuming a 7.5 percent
annual growth rate on free cash flow forever.” At first glance, this
may not seem unreasonable, but forever is a long time. The large
terminal value raises the hard question about consulting firms:
What makes a consulting firm’s growth sustainable? What prevents
early retirement by consultants? How much business can be passed
on from one consultant to another? It is telling that in private mar-
ket transactions, consulting firms are usually acquired for values
of 1.5 to 3 times sales, with contracts that keep the acquired con-
sultants on board and fully active for some number of years. A
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Table 3-3 A DCF Valuation of KPMG at Its IPO, March 2001

($ millions unless noted. Totals may not add due to rounding.)

Inputs
Sales in previous year (adjusted) $2,000  Fixed capital growth rate 0%
Sales growth rate 18%  Working capital growth rate 0%
Operating profit margin 14% Cost of capital 15%
Cash tax rate 35%  Market value/Sales 1.2
DCF Valuation Template 2001 2002 2003
CALCULATE FREE CASH FLOW

Sales $2,360 $2,785  $3,286

Operating profit $330 $390 $460

less Cash taxes on operating profit $116 $136 $161
Net operating profit after tax (NOPAT) $215 $253 $299

less Fixed capital investment - - -

less Working capital investment - - -
Free cash flow $215 $253 $299
CALCULATE PRESENT VALUE OF FREE CASH FLOW

Present value of free cash flow $187 $192 $197

Cumulative present value of free cash flow $187 $378 $575
CALCULATE TERMINAL VALUE

Terminal value $3,943

Present value of terminal value $2,255
CALCULATE NET PRESENT VALUE

Net present value $2,830

Present value of terminal value/Net present value 80%
WRITE THE STORY

The path to sustainable growth is: “Consulting firms have few fixed costs and can

easily adjust head count. The terminal value
captures the beauty of our business model.”

A pessimist would say:

“There is no transferable and enduring value to

a consultant’s business relationships; all the
business disappears after the consultant leaves.
The terminal value lacks a logical foundation.”
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high-growth terminal value does not fit the relationship-based,
human capital model of consulting.

Some might argue that the high terminal value includes some
valuable real options. But as will be more clear after the next two
chapters, options have a feature that consulting firms lack: the
potential of a big bang for the buck. What drives option value is the
chance that a future investment will pay off at 100 to 1. This hap-
pens with technology companies—think of Cisco’s explosive growth
from its routers. But there is no place to make this kind of bet in a
consulting firm; consulting firms lack the economics to support an
option premium.

In sum, a DCF valuation model fits the consulting business
rather well. Consulting lacks the place to achieve a huge return
from a small investment. (That’s one reason why so many consult-
ing firms have established venture capital and investment vehi-
cles.) Finally, the assets within a consulting firm that might support
a strong terminal value are fairly tenuous, so expect only a modest
market-value-to-sales multiple in this industry.

Takeaways

* DCF is based on a strategy road map and is exactly the right
valuation tool when planned investments are not expected
to change, even if there is a bit of uncertainty.

e Terminal values often lack a strong logic, yet they contribute
most of the NPV value. By definition, this is the part of the
valuation story that is most unclear. A reasonable approach is
to grow cash flows in the terminal value at just the rate
needed to provide shareholders a competitive rate of return.

e Often DCF is misused when valuing growth opportunities
because either the valuation results heavily depend on a sin-
gle number—the final year’s cash flow—or the analysis omits
the contingent decisions common to risky, fast-growing busi-
ness opportunities. The next two chapters introduce more
credible valuation methods.



This Page Intentionally Left Blank



Real Options

Valuing Expansion Opportunities

Real options has attracted much interest in recent years, particularly from
corporations interested in using the real options approach to identify and
articulate growth opportunities. This chapter shows how the tool can be
used to quantify the value of upside potential. The calculations are made
easy by the use of option value lookup tables. The chapter also identifies
when and where the real options tool fails to correctly value growth. An
example based on Amazon.com demonstrates how to logically bound the
size of an expansion option.

Recent interest in the real options approach to valuation has been

sparked by the desire to logically value public Internet companies.

The search for an explanation of their high value became a search

for a new valuation perspective. Arriving on the scene at the same

time were a slew of books and articles introducing the real options

approach to managers.! The match was only somewhat fruitful.
Two problems surfaced:

* Real options could not explain the difference between an Internet
company’s market value and its DCF value. The Amazon.com
example later in this chapter demonstrates the issues.

This chapter has benefited from collaboration with Michael Mauboussin and Al
Rappaport. It contains some of the same material as Chapter 8 of their book,
Expectations Investing (Boston: Harvard Business School Press, 2001).

49
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* Most growth opportunities contain private risk, but real options
captures only market-priced risk. In practice, real options ana-
lysts have tried to thoughtfully extend real options to
include private risk. But this has been done in an ad hoc
mannet, making it difficult for others to understand the
extensions and use the results.

So why a chapter on real options? First, some cash-needy growth
opportunities, such as expansion options, do fit the model’s assump-
tions. (See Figure I-1 preceding Chapter 3 for a reference regarding
the key assumptions.) This chapter shows when and how the real
options approach will work to value these assets. Second, many
growth opportunities have a mixture of market-priced and private
risk. Real options is used to address the market-priced risk in the tai-
lored valuation templates presented in Chapters 6 to 8.

The Origins of Real Options

Real options grew out of the method to value financial option con-
tracts. In 1973, when the breakthrough option pricing research was
published, the options markets were thinly traded, in part because
the traders lacked a clear valuation model.

What was so difficult? The option had an uncertain payoff that
depended in some way on the stock price. But how? The answer
won Robert Merton and Myron Scholes the 1997 Nobel Prize in
Economics (Fisher Black, who also originated the theory, died in
1995). The exact mathematical relationship of how the value of an
option contract depends on the price of the stock was captured in
one formula, the Black-Scholes equation. The solution required
only five inputs, four of which can be directly observed.

The transparency of logic and the simplicity of the inputs led to
an explosion in the volume of traded option contracts and to the
practice of financial engineering—use of the same logic to design
innovative securities. Since it was developed, the Black-Scholes equa-
tion has proven to be a robust pricing model, and it is used widely.?

From the start, many recognized that corporate growth opportu-
nities had the flavor of financial options. MIT professor Stewart
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Myers first used the phrase real options in a 1984 paper to highlight
corporate growth opportunities.? Early applications were in the oil
industry, as there was a clear market-priced risk: oil prices. Since
then, the real options literature has grown enormously, including
applications to pollution trading allowances, technology R&D
strategy, and personal finance. The Black-Scholes value of an em-
ployee stock option is now presented in many corporate filings.*

This book focuses on a subset of real options applications, growth
opportunities, and relies on easy-to-use option pricing tools. This
chapter narrows the focus further, to that of expansion options
driven by market-priced risk.

The Analogy

The analogy to a financial option is the starting point for real
options. This section focuses on two essential aspects of the anal-
ogy: the contingent decision and the option inputs.

The Contingent Decision

Figure 4-1 shows the typical profile of an expansion option. One
type of real option, an expansion option is defined as an opportu-
nity to expand an established line of business. The value of the
expansion option (V) is shown on the left and is the output of the
real options analysis. Two inputs are shown on the right: the poten-
tial investment (X) and the payoff (S). Once the investment is
made, the payoff S is gained immediately, just as one would imme-
diately acquire the stock by exercising a financial option. At time 7,
management decides to invest or not. If § is greater than X in T
years, then the expansion investment will be made. If S is less than
X in T years, then the option simply expires unused.

In Figure 4-1 § is less than X, yet V is positive. How can the
option be valuable? The answer is uncertainty. Think of an option
to buy a highly volatile biotech stock. § is the stock price, and X is
the prespecified purchase price at time T. Today S is far less than X,
but in T years, S could be significantly greater than X. The value of
the option, V, captures this upside potential. Because there is some
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Figure 4-1 A Typical Expansion Option

\
Today T TIME

chance of a good outcome, V has value today. The arguments also
apply to expansion options.

The magnitude of fluctuations in § each year is measured by o,
the volatility of the payoff value. (For a stock option o is the volatil-
ity of the stock price.) A large value of ¢ indicates wider potential
fluctuations of S. V can be thought of as the sum of the value of
hundreds of possible outcomes for $: the gain from exercise at each
outcome, S minus X, times the probability of that outcome.> When
S minus X is less than zero, the outcome adds nothing to V as the
option is left unexercised.

With both financial options and real options, the exercise deci-
sion is based on passive learning. Simply hold the financial option
contract and check the stock price at time T. Similarly, create the
expansion opportunity and check the value of its payoff at time T.
Most problems with real options analyses arise from not recogniz-
ing that the analogy encompasses only passive learning; analysts
often describe the investment decision trigger in terms of active
learning. Note also that the expansion investment can be made any
time before T, but mathematically it is straightforward to show that
the value of waiting is greater than the value of early investment.
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The Option Inputs

There are five inputs into the Black-Scholes equation.® The anal-
ogy between the financial option inputs and the expansion option
counterparts is as follows:

e Value of the payoff (S). The payoff in a financial option is the
stock price. In an expansion option, the payoft is the value
of the increased scale of the current business. The payoff
value can be calculated by using valuation data on mature
companies in the same industry (the market-value-to-sales
ratio times projected sales) or by using a DCF analysis of the
present value of free cash flows from an expansion. In a
financial option, the payoff value is measured by the current
stock price, so by analogy, the real option payoff is in current
period dollars.

e Cost to exercise the option (X). In a financial option, this is the
purchase price of the stock specified in the contract. In an
expansion option, this is the one-time investment in fixed
and working capital required for expansion. X is in terms of
dollars at time T.

* The magnitude of uncertainty about the value of the payoff (o).
Volatility, or 6, measures the range of potential outcomes of
S. For a traded option contract to buy a stock, the volatility
of § is measured as the standard deviation of the stock’s
returns. Most often it is estimated from historical stock price
data or by reverse-engineering the market price of a traded
option contract to obtain the level of volatility consistent
with the observed option price.”

For an expansion option, the payoff is uncertain because
of fluctuations in the market value of the established busi-
ness. The volatility input for the expansion option is thus
the volatility of the market value of the firm. For a firm with
no debt, market value volatility is simply stock price volatil-
ity. For a firm with debt, the market value volatility is a blend
of volatility from debt and equity. Debt is less volatile than
equity, so market value volatility is lower than stock price
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volatility. Figure A-1 and Table A-6 in the Appendix show
how to obtain market value volatility from stock price
volatility. The tables also provide market value volatility data
by industry.

e The life of the option (T). In a financial option, the time to
expiration is stated in the option contract. In an expansion
option, this input is the length of time that a company can
defer the investment decision without losing the expansion
opportunity.

* The risk-free rate of return (r). In a financial option, this input
is a short-term U.S. Treasury bond rate.® A similar rate should
be used in the expansion option valuation. One of the
important features of the financial option pricing solution by
Black, Merton, and Scholes is that no cost of capital calcula-
tion is required. Unfortunately, a real options valuation often
requires two discount rates. While the real option valuation
itself uses only the risk-free rate, frequently one input, S,
must be calculated using DCF and the weighted-average cost
of capital.

Valuing Expansion Options

This section shows how to value an expansion option using two
calculation methods: direct application of the Black-Scholes equa-
tion and use of precalculated option value lookup tables.

Consider a company that might expand its distribution system
in two years if volume continues to grow; the company has an
expansion option. The company might spend $40 million to build
a new distribution center (X = $40), and the current estimate of the
payoff to expansion is $30 million (§ = $30). The investment is to
be made in two years (T = 2). The industry average market value
volatility of a mature firm in the same line of business is 50 percent
per year (6 = 50%). The short-term risk-free rate of return is 5 per-
cent per year (r= 5%). Using the Black-Scholes formula, the value of
the expansion option is calculated to be $6.4 million. (The formula
can be found in many finance textbooks and is also posted at
www.valuesweep.com.)



Real Options 55

Table 4-1 Option Value Lookup Table

(Option values are reported as a percent of the payoff, S)

(a) Two-Year Option Life (T=2)

S/X
0.75 1.00 1.25
Volatility (o) 50% 21% 31% 40%
(% per year) 75% 35% 43% 50%
100% 48% 54% 60%

(b) Three-Year Option Life (T=3)

s/X
0.75 1.00 1.25
Volatility (o) 50% 29% 39% 46%
(% per year) 75% 45% 52% 58%
100% 59% 64% 68%

Corporate experience shows that direct use of the Black-Scholes
equation can be problematic. First, the required math (partial dif-
ferential equations) is more complex than the math required in
everyday business life. Second, the equation alone provides no con-
text or intuition about what drives option values. Precalculated
lookup tables that report option values for a range of inputs, such
as the one shown in Table 4-1, address these problems.

The Option Value Lookup Table

An option value lookup table precalculates the option value results.
Table 4-1 is typical. The five option inputs have been reduced to
two dimensions and the Black-Scholes formula has been used to
obtain the results.” Part (a) of Table 4-1 shows the value of a two-
year growth option, and part (b) shows the value of a three-year
growth option. Larger option value lookup tables can be found in
the Appendix.

Let’s work with part (a) for a moment, which assumes T equals 2
and r equals 5 percent. The rows of the table vary by o. For the dis-
tribution center expansion option, o is 50 percent. The columns of
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the table vary by the ratio §/X. §/X is a measure of “the bang for the
buck,” the current value of the payoff divided by the future invest-
ment cost.l® When S$/X is below one, the investment would not be
undertaken if an immediate decision had to be made. But if the
decision can be delayed, the value of S/X increases because there’s
still time for S to evolve. For the distribution center option, §/X
equals 0.75 ($30 / $40).

Table 4-1 reports the option value as a percentage of the payoff
value. For example, if § is $100 and the option value factor is 95
percent, then the option value is $95. The cells of the table were
populated by repeated use of the Black-Scholes formula. For the dis-
tribution center example, part (a) shows the expansion option
value is 21 percent of S, or $6.4 million.

Drivers of Option Value

Option value lookup tables can be very helpful as they quickly pro-
vide intuition about the drivers of option value. A quick scan of
Table 4-1 shows:

e Option values are less than the payoff value. An option is not a
sure thing. There is usually some chance that the option will
not be used, and thus its value is less than the payoff. As the
S/X ratio increases to very high levels, the option value
approaches 100 percent of the payoff value. Often strategists
who are experiencing “options fever” fail to recognize this
fact and argue strenuously for making a negative NPV invest-
ment because of its “strategic option value.” Lookup tables
quickly show the cap on option value.

* Higher ¢ increases option value. Looking down the rows,
higher volatility causes higher option value. Volatility is an
intrinsic feature of the business model, so moving down the
rows is akin to moving across industries. Low values for ¢ are
from regulated utilities and pharmaceutical companies (25
percent to 35 percent per year), while the high values are
from Internet and biotech companies (80 percent to 125 per-
cent per year).
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o Increasing T increases option value. Suppose the distribution
center expansion option had a three-year length. Moving
from part (a) of Table 4-1 (T = 2 years) to part (b) (T = 3 years)
shows that the option value increases from 21 to 29 percent of
S. The option values in part (b) are greater because some very
large payoffs are possible at the end of three years that could
not be realized at the end of two years. (Figure 2-3[b] shows
the same feature; notice how the potential range of outcomes
for § increases with the length of time it has to evolve.)

e Options have value even when it is unlikely they will be exercised.
For example, under the column §/X = 0.75 in Table 4-1,
option values range from 2 percent to 59 percent of §. Particu-
larly in low volatility industries, there is little chance that §
might rise, but because it might happen, the option has value.

e A bigger “bang for the buck” increases option value. S/X repre-
sents the return to immediately exercising the option. In the
financial markets, an option with $/X less than 1 is known as
an “out-of-the-money” option. When §/X is greater than 1,
the option is known as an “in-the-money” option. Finally,
an “at-the-money” option has an /X ratio equal to 1. Mov-
ing from left to right across Table 4-1, the value increases
from out-of-the-money to in-the-money options.

Expansion Options at Amazon.com

Amazon.com has been the bellwether Internet stock for the past
five years, as news about Amazon’s revenues and working capital
have moved stock prices across the Internet sector. This section val-
ues Amazon’s expansion option in two ways. First, the size of the
possible expansion option is inferred from the market value of the
company. Second, the size of the option is inferred from Amazon'’s
available cash, the maximum size of the expansion investment.
Both approaches produce the same result: Amazon’s market value
in February 2000 and February 2001 was greater than can be
explained by adding the value of an expansion option to the firm’s
DCF value.
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In a thought-provoking article in the Wall Street Journal in Feb-
ruary 2000, Al Rappaport divided the value of Amazon into two
components: a DCF value calculated using analysts’ forecasts of
revenue growth and profit margin, and an inferred real option
component, calculated as the difference between the market value
of Amazon and its DCF value.!! Rappaport argues that the DCF
result captures the performance of Amazon’s established busi-
nesses, such as books, CDs, and videos. The real option component
captures value over and above the DCF result in three directions:
higher sales growth and profits in the current business beyond that
included in the DCF; new product offerings; and exploitation of
Amazon'’s online leadership position in unanticipated ways.

Amazon’s DCF Value

Because the expansion option component is the value of growth
beyond the DCEF, a closer look at the DCEF is required to articulate or
frame the expansion option. In February 2000, industry analysts
and Amazon expected the firm'’s revenues to grow by 40 percent per
year for the next five years and operating profits to rise to 5 percent
of sales within three years.!? By February 2001, the consensus sales
growth rate had fallen to 15 percent per year, but given Amazon’s
focus on profitability, operating profits were expected within one
year. Rappaport extended forecasts as of 2000 out to ten years, and
the same is done in this chapter for forecasts as of 2001. The long
near-term period most likely leads to an overestimate of DCF value,
but this only strengthens the conclusions below.

The DCF analysis calls for investments of $200 million to $300
million each year for the next ten years. The funds for this invest-
ment come from the fact that Amazon is paid by customers before
it pays its suppliers, and so it generates new working capital re-
serves as sales grow. Consequently, the DCF reflects self-funded
growth.

The market value of Amazon and the DCF results are shown in
Table 4-2(a).!? The DCF value of Amazon’s current business was 60
percent of the market value of the firm, and the remaining 40 per-
cent of market value could possibly be attributed to Amazon’s
expansion option.
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Table 4-2 The Expansion Option at Amazon.com
($ millions unless noted)

(a) Infer the Expansion from Amazon’s Market Value

February 2000  February 2001

CALCULATE MARKET VALUE OF FIRM

Market value of common stock $21,942 $5,343

Value of outstanding employee

stock options $6,185 $518

Book value of debt $1,462 $643
Total market value $29,589 $6,504

CALCULATE THE TWO COMPONENTS OF VALUE

DCEF value of current business $18,351 $3,910
DCF value/Market value 62% 60%
Implied value of expansion option $11,238 $2,594
DCF value/Market value 38% 40%

CALCULATE THE IMPLIED OPTION INPUTS
Input values: /X = 0.75; T = 2;
6 = 100%; r = 5% (by assumption)
Option value as a percent of payoff value

(from lookup table) 48% 48%
Implied payoff value (S) $23,413 $5,405
Implied expansion investment (X) $31,217 $7,206

WRITE THE STORY

The path to sustainable  “In the past Amazon has demonstrated its ability to identify

growth is: and execute on its expansion options. While from the outside
we don't see the particulars, we're betting that the team can
create the value shown here.”

A pessimist would say:  “The size of the option payoff and the size of the required in-
vestment to achieve the payoff are far larger than Amazon or
any firm in the retail industry has ever done. This is all a dream.”

(continued)
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Table 4-2 (continued)

(b) Infer the Value of the Expansion Option from Amazon'’s Available Cash

(February 2001)

ASSEMBLE THE DATA

S/X (by assumption) 050 0.75 1.00 1.25 1.50 2.00
X (available cash) $400 $400 $400 $400 $400 $400
Implied payoff value ()
(from $/X ratio) $200 $300 $400 $500 $600 $800
Remaining option input values:
6 =100%; T=2;r=5%
(by assumption)
CALCULATE OPTION VALUE
Option value as a percent of payoff
value (from lookup table) 38% 48% 54% 60% 64% 70%
Expansion option value $76 $143 $218 $298 $382 $558
Expansion option value/Market value 1% 2% 3% 5% 6% 9%
Expansion option value/DCF value 2% 4% 6% 8% 10% 14%
WRITE THE STORY
The path to sustainable “Amazon has captive resources and opportunities that go
growth is: beyond a simple option analysis. This company gets to see

all the best deals. I’'m willing to pay for that market leader
position—even if it can’t be quantified by a DCF or option

valuation.”

A pessimist would say:

“When the expansion option is sized to the available

resources, it is simply too small to support Amazon’s high

market value. This company is overvalued.”

The Implied Expansion Option

If so much of Amazon’s value came from an expansion option,
what would the option look like? Table 4-2(a) shows the calcula-
tions for option inputs implied by the size of the expansion option
value. The results for the input values are obtained by reverse-
engineering an options calculation. To start, the known inputs are
collected: the option value (for example, $11.2 billion in February
2000); T (two years); and r (5 percent). An assumption is that the
expansion option is slightly out-of-the-money (or else it would
have been started already). An initial input of 0.75 is used.
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The final input required is the volatility of the payoff value. The
volatility used is that of Amazon itself, 100 percent per year. This is
appropriate if the expansion option simply increases Amazon'’s
scale. (As the current market value and market value volatility in-
clude an expansion option, the precise assumption is that Amazon
expands the scale of its current and future business.)

Using the option value lookup tables, the option value is found
to be 48 percent of the payoff value. S can now be calculated. In
February 2000, S was $23.4 billion ($11.2 / 0.48) and X was $31.2
billion. In 2001, the implied values of S and X were $5.4 billion and
$7.2 billion, respectively.

What is the business opportunity that Amazon could capture
that would warrant these payoffs? Where would the firm get the
money? Even at Amazon's lofty market value, it seems impossible
to fund a $15 billion or a $7 billion investment. How would it be
executed? The numbers alone don’t support the existence and exe-
cution of an expansion option.

Direct Calculation of the Expansion Option Value

Another way to study Amazon’s expansion option is by direct cal-
culation. In 1999, Amazon had cash balances of $700 million, and
a reasonable assumption is that some portion of these funds could
be used for an expansion investment. Let’s begin with the arbitrary
assumption that $400 million is used.

Now go back to the $/X ratio. Because Amazon may not have
had unique sustainable opportunities in the fast-moving Internet
world, extremely high values for this ratio are questionable. A rea-
sonable assumption is that $/X ranges from 0.50 to 2.00. With X
equal to $400 million, the range of the ratio implies that the cur-
rent value of the of $ ranges from $200 million to $800 million.

With all inputs in hand, the option value is calculated using the
lookup tables in the Appendix. Table 4-2(b) shows that the expan-
sion option value had a rather wide range, $76 million to $558 mil-
lion in February 2001. But even the highest valued expansion
option accounted for less than 10 percent of Amazon’s market
value. The calculations are easily repeated for an expansion invest-
ment of $600 million and reach the same conclusions.
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The Size of the Real Options Component

By February 2001, Amazon’s market value had dropped to 20 per-
cent of what it was a year earlier. The DCF value had fallen by nearly
the same amount. The implied expansion option value remained
about 40 percent of the market value. In 2000 and 2001, the implied
values of § and X remain far out of line with the historical experi-
ence of Amazon and with the book- and CD-selling industries.

What's going on? The two snapshots of Amazon’s value show
that as the financial community learned more about the challenges
of growing the current business, they valued it less. They also
reduced the value of the expansion option component, but they
didn't erase it.

Yet this analysis of Amazon suggests a problem: DCF value plus
expansion option cannot explain Amazon’s market value, even
after a huge stock price fall. This is often the case as financial ana-
lysts tend to be overconfident of their ability to explain market val-
ues with valuation tools. As the financial markets better learn how
to value companies whose main asset is growth options, the gap
between model results and market value will close.

Framing the Expansion Option

The Amazon.com example demonstrates the option calculations in
action, but it doesn’t fully illuminate some of the issues surrounding
the framing and interpretation of expansion options. Framing is the
act of setting up the application, of drawing out the analogy between
the expansion option and the financial option. This final section
walks through a series of quick examples to illustrate the issues.

e The value of the payoff at Yahoo!. During the turmoil of 2000
and 2001, Yahoo! significantly revised expectations. Its
advertising-based business model was not working in the
downturn of 2001, and a new business model was not yet in
sight. Yahoo!’s stock price fell more quickly and more deeply
than did Amazon’s, because without a clear business model,
Yahoo! lost both its DCF value and the payoff to any expan-
sion options.
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* The blended volatility at Omni Media. Omni Media (Martha
Stewart’s company) wants to be a mature, nationwide con-
tent company. The firm creates content for Internet, print,
and television. What determines the volatility of the payoff to
an expansion option for Omni Media? A mix of Internet, con-
tent, and traditional publishing business models. The appro-
priate volatility captures the mix of risks from the online and
offline worlds. Using volatility estimates from traditional pub-
lishing may omit the Internet components. Conversely, using
volatility estimates from Internet-only companies neglects
that a mature business will have relatively low volatility. Judg-
ment, and a sensitivity analysis, will be required.

e The option trigger in cable companies. In April 1999 Laura Mar-
tin, cable and media equity analyst at Credit Suisse First
Boston, issued a report using real options to value the assets
of cable companies.!* At the time, cable companies across
the United States were upgrading the connection to cus-
tomers’ homes to a 750 MHz capacity. Only 650 MHz had
identified uses, and the remainder was “dark fiber.” Using a
DCF model, Martin valued the projected free cash flow of the
cable companies she covered. After adjusting for debt, the
DCEF estimate of stock price equaled the trading price.

In a pioneering analysis, she went on to value the dark
fiber as an expansion option: When the right deal came
along, the cable companies would open up another channel.
The expansion option simply increased the business-as-usual
possibilities. The driver of the exercise decision is the arrival
of an attractive deal for the channel, which is largely unre-
lated to the value of the payoff. The real options analogy is
only an approximation.

But when Martin’s report was released, cable company
stock prices increased 10 percent to 15 percent, and market
values of cable companies exceeded DCF values for the
remainder of 1999. As this example shows, while the analogy
was not airtight, the equity report made the expansion
option visible, and its value was capitalized into cable com-
pany value thereafter.
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* The value decay in online pet stores. In 1999 venture capitalists

funded six very similar companies with hundreds of millions
of dollars, each racing for market share in the online pet
store market.!> The pet companies felt the pressure—it
seemed that with each passing month, potential market
share slipped away to competitors. Viewed from an options
angle, the payoff value was decaying.

It is straightforward to quantify the effect of value decay
on the expansion option. A sixth variable, the rate of value
decay, is added to the input list. (See www.valuesweep.com.)
With the adjustment, the future outcome of S remains uncer-
tain, but the new variable introduces a downward drift to the
fluctuations, gently lowering the range of future outcomes.

Value decay is very costly to option value. The implica-
tion was that investors grossly overestimated the value in
online pet stores at the time of their funding. The implica-
tion for the management teams was that there was a reason
to rush for market share. With value decay, waiting leads to a
lower and lower payoff.

As these four examples illustrate, there is a bit of a craft to fram-

ing a growth option. The next chapter extends the framing discus-
sion to private risk, which is the most frequent aspect of the growth
opportunity not captured in a real option analysis.

Takeaways

e Option value lookup tables have several advantages over

direct calculations for managers: They are easy to use, they
help build intuition about the drivers of option value, and
they contribute to transparent valuations.

The value of a growth option is less than its payoft. The
implication is that for an ongoing business, the expansion
option value is typically less than the DCF value. This result
creates an immediate logic check for real options results.

The exercise decision in a real option is triggered by market-
priced risk. Most growth opportunities, however, have pri-
vate risk as well. Other tools are required to handle the effect
of private risk on growth option value.
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Designing Growth Opportunities

Decision analysis is a wide-ranging and long-established tool that is very
useful in the design and valuation of growth projects. This chapter pro-
vides several examples of decision analysis in action and shows how it
can be used to value the information gained from active learning. Deci-
sion analysis is the best tool for demonstrating the value consequences of
private risk, and it completes the expanded toolkit.

Academics have long studied decision making under uncertainty.
In the late 1960s, this work emerged as a separate field: decision
analysis. While most of us are familiar with decision trees, the field
of decision analysis is more systematic and rigorous than the sim-
ple (but very useful) decision trees suggest. How can decision analy-
sis be used to value growth opportunities? This chapter takes a very
focused approach to this question.

Decision analysis is a much-needed addition to the expanded
toolkit. DCF captures mature business opportunities when it is
expected that upcoming investment decisions will move forward as
per plan. There’s uncertainty, but managers don’t anticipate chang-
ing the strategic plan in response to any of the outcomes. Real
options captures the cases in which the magnitude of uncertainty is
expected to change strategic plans. But in real options, the market-
priced risk alone changes investment decisions.

65
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Typically, however, the most important contingent decisions in
a growth opportunity are triggered by private risk. Decision analy-
sis addresses this feature.

As its name suggests, the purpose of decision analysis is to help
managers reach a conclusion. It has been used in a wide range of
significant projects—assessing nuclear power plant risk, deciding
whether to seed hurricanes, selecting the optimal configuration for
probes to Mars. Decision analysis has also become an industry.
There are a number of consulting firms and software providers, as
well as several startups, that target tailored databases and decision-
analysis tools to specific industries or business problems.!

Growth strategy and valuation are intertwined: The value of a
growth opportunity is defined as what it is worth if executed under
the highest-valued strategy. Change the strategy, change the proj-
ect value. To fold decision analysis into valuation, the strategic
alternative is frozen, and a snapshot of value is taken.

This chapter presents three progressively more complex exam-
ples of decision analysis. The first, a common outsourcing deci-
sion, illustrates how the calculations are done. The second, an
information technology (IT) investment, shows how decision
analysis can be used to redesign projects, leading to a higher val-
ued growth opportunity. The third shows how decision analysis
values active learning. These examples illustrate the power of deci-
sion analysis to address private risk. The chapter’s final section
starts the process of narrowing the rich decision-analysis toolkit to
just what is needed for valuation, a topic that is continued in
Chapter 6.

Choosing between Strategic Alternatives

Most managers have some experience with decision trees, one of
the central tools of decision analysis. In Figure 5-1, a decision tree
is used to structure a common decision: whether to develop a new
technology in-house or acquire it from an outside party. In this
example, two years of in-house development leads to three possi-
ble outcomes, each with its own cost and payoff. In two of the
three outcomes, the firm expects to create significant value. But
there is a 20 percent chance that in-house development will fail.
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Figure 5-1 A Sample Decision Tree:
Acquire New Technology or Build In-House

Good initial results.
Spend $5 million to
complete. Payoff is

30% $30 million.
50% Fair initial results. Spend
$10 million to complete.
yes Payoff is $25 million.
Spend $10 million 20%

Poor initial results. Drop

elwdopa e project. Payoff is $0.

technology over
the next two years?

no

Purchase technology
for $20 million.
Payoff is $25 million.

| »
Year 1 Year 2 ‘ TIME

Today

The probabilities are based on a combination of managers’ experi-
ence and judgment. (Note that a common notation in decision
trees is to denote the decisions by rectangles and squared corners,
and the outcomes by circles and rays.)

The decision is made by calculating the value of each alternative
and then picking the highest-valued alternative. For the in-house
development alternative, the valuation begins by quantifying the
value of each outcome—calculating the payoff and subtracting the
costs. An expected value calculation is used to collapse the value of
the three outcomes into a single number. (The expected value is the
weighted average of the outcomes, with the probabilities used as
weights.) The result is the value of the business opportunity under
the in-house development strategy.

Table 5-1 records the data and calculations. A 10 percent cost of
capital is used as the discount rate. As this example shows, the
analysis flows from right to left in Figure 5-1, and down the rows of
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Table 5-1 A Sample Decision-Analysis Calculation:
Acquire New Technology or Build In-House
($ millions unless noted)

(a) The Value of the Acquisition Alternative

CALCULATE THE VALUE OF THE ACQUISITION ALTERNATIVE

Expected
Year Payoff Cost Probability Value
Value of payoff 0 $25 $0 100% $25.00
less Cost of acquiring the
technology 0 $20.00
Value of Acquisition Alternative 0 $5.00

WRITE THE STORY

The advocate says: “Acquiring technology reduces risk and gets our product to the
market more quickly. The extra benefits exceed the extra cost.”

(b) The Value of the In-House Alternative

CALCULATE THE VALUE OF THE IN-HOUSE ALTERNATIVE

Expected
Year Payoff Cost Probability Value

Value of payoff

Good outcome 2 $30 $5 30% $7.50

Fair outcome 2 $25 $10 50% $7.50

Bad outcome 2 $0 $0 20% $0.00
Total 2 100% $15.00
Present value 0 $12.40
less Cost of initial development 0 $10.00
Value of In-House Alternative 0 $2.40

WRITE THE STORY

The advocate says: “Building the technology in-house is cheaper. Although it takes
longer, only if we build the technology in-house do we have the
opportunity to capture the full upside potential of this project.”
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Table 5-1. In this way, the value of two or more alternatives can be
compared at each decision point. The results show that the acquisi-
tion is the more valuable alternative.

The outsourcing example also raises the two issues that have
caused decision-analysis practitioners to expand their activities be-
yond the use of decision trees. First, new users of decision analysis
confuse decisions and outcomes. Decisions are moments of choice;
outcomes are uncertain events managers can’t change. Many novice
users of decision analysis can’t take pen to paper and construct a
decision tree that correctly separates these two. Second, managerial
anxieties run high when focused on risky investment decisions.
Fear permeates the discussion when nothing can be done to
change the future, including potentially bad outcomes. Emotions
are intense when a decision must be made, particularly abandon-
ment. To address these realities, practitioners have developed codi-
fied processes for developing alternatives and building consensus.
The lesson learned in decision analysis applies to valuation as well:
It takes more than math to create a successtul result.

Designing the More Valuable Growth Project

Decision analysis can be a very helpful framework for organizing
multistage projects that are subject to uncertainty. Once the over-
view is obtained, the project can be redesigned for even higher
value. In practice, project design is often rushed, and significant
value is lost when there is not enough time for the redesign.

Figure 5-2 illustrates a project redesign. The question in the
project is how to coordinate the deployment of an information
technology investment and the market test. Both have uncertain
outcomes. The top portion of the figure shows the initial project
design. A $10 million investment in IT is required to prepare an
e-commerce infrastructure. Once the IT is successfully deployed,
a $12 million market test is planned. If the market acceptance test
is successful, the e-commerce offering will be launched. Assume
that the value of the launch, obtained from a DCF calculation, is
$72 million. The probabilities shown in the figure are based on
managers’ experience and expert judgment.
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Figure 5-2 The Gain from Project Redesign
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The top of Table 5-2(a) shows the calculations for the value of
the project under the initial design. As before, the calculations start
with the outcomes at the far right of the decision tree and move to
the left. The calculations show that the project has a positive NPV
of $0.28 million, so in theory, the project should begin. But the
NPV seems small when compared to the $72 million payoff—one
way managers gauge risk. And the NPV is small given that more
than $20 million is to be invested and is at risk for a $72 million
success payoff. Experienced managers will recognize that the NPV
result can’t really be distinguished from zero; a change in assump-
tions about the probabilities or payoffs will change the result.
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Table 5-2 The Value of Redesigning the Growth Project

($ millions unless noted)

(a) Project Value with the Initial Design

Expected
Year Payoff  Probability Value
CALCULATE THE PROJECT VALUE AT THE START OF THE MARKET TEST
Value of payoff
Launch product outcome 3 $72 50% $36.00
Quit outcome 3 $0 50% $0.00
Total 3 100% $36.00
Present value 2 $32.73
less Cost of market test 2 $12.00
Value at start of market test 2 $20.73
CALCULATE THE PROJECT VALUE BEFORE IT INVESTMENT
Value of payoff
IT success outcome 2 $20.73 60% $12.44
Quit outcome 2 $0 40% $0.00
Total 2 100% $12.44
Present value 0 $10.28
less Cost of IT 0 $10.00
Value at start of IT project 0 $0.28
WRITE THE STORY
Start the project: “The project NPV is nearly zero, and that’s after including a lot
of risk. Chances are things will work out; after all, this is our
standard new product procedure.”
Reject the project: “This project puts $22 million at risk yet delivers no value. Don’t

we have better things to do with our money?”

(continued)
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Table 5-2 (continued)

(b) Project Value after Redesign

Expected
Year  Payoff Probability Value
CALCULATE THE PROJECT VALUE BEFORE REVISED MARKET TEST
Value of payoff
Launch product outcome 3 $72 80% $57.60
Quit outcome 3 $0 20% $0.00
Total 3 100% $57.60
Present value 2 $52.36
less Cost of revised market test 2 $13.00
Value at start of revised market test 2 $39.36
CALCULATE THE PAYOFF TO SUCCESSFUL IT DEPLOYMENT
Value of the payoff
Launch product outcome 2 $72.00 50% $36.00
Revised market test outcome 2 $39.36 50% $19.68
Total 2 100% $55.68
Present value 1 $50.62
CALCULATE THE PROJECT VALUE BEFORE IT INVESTMENT
Value of the payoff
IT success outcome 1 $50.62 60% $30.37
Quit outcome 1 $0.00 40% $0.00
Total 1 100% $30.37
Present value 0 $27.61
less Cost of IT 0 $15.00
Value of project before IT investment 0 $12.61
WRITE THE STORY
Start the project: “This is a great project. There is an early focus on risk reduction
and there’s a lot of upside potential. No wonder the project has a

positive NPV.”

Reject the project: “Wait a minute! We could spend 328 million and still fail! This
project is too expensive and too risky.”
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The Redesign

So back to the drawing board. Figure 5-2 also shows a revised and
higher-valued project plan. The key insight is to run a small market
acceptance test while the IT infrastructure is being developed.
Assuming that the smaller test provides valid results, some of the
market risk can be resolved before the next decision point. If the IT
is successfully deployed and the market test is successful, the proj-
ect can move to product launch. This outcome saves time and
money over the initial project design.

The valuation of the redesign begins by calculating the payoffs
to the second market test and then moving to the left to calculate
its value. This allows the value of the launch and revised market-
ing plan alternatives to be folded back into the IT investment deci-
sion. The result, given in Table 5-2(b), is a significant increase in
value, from $0.28 million to $12.61 million. Also, under the new
plan, there is only a 46 percent chance that the project will be
scrapped, while under the original plan the probability of failure
was 70 percent.?

In this simple example, the project redesign moved some of the
active learning about the market to an earlier stage, creating an
opportunity to modify the marketing plan and increase the chance
of market success. Under the revised plan more money is spent up
front ($15 million versus $10 million), and more money could be
spent overall ($28 million versus $22 million). But still the project
value increases. With the redesign, the follow-on investment is de-
termined after some of the uncertainty is resolved.

Decision analysis is often used to increase the value of growth
projects by better coordinating spending with the potential out-
comes of active learning. The next example takes the use of deci-
sion analysis one step further, showing how it can be used to value
the information gained from active learning.

Calculating the Value of Information

Although the phrase active learning comes from real options, deci-
sion analysis has a rich methodology for valuing information-
gathering investment. To bring the language of the two frameworks
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together, an active learning investment is made only when the
expected value of the information obtained exceeds the invest-
ment cost.

The example of active learning is from Pharsight, a public com-
pany that provides decision support, specialized data, tailored soft-
ware tools, and consulting services to the pharmaceutical industry.3
The key question in the example is whether to spend the time and
money for a Phase II clinical trial or to proceed directly to a Phase
III trial. The example is based on an actual analysis done for a drug
that may reduce the risk of a fatal heart attack. The drug is to be
taken on an emergency basis. Early scientific work was promising
but not conclusive.

Phase II trials are also known as proof-of-concept trials because
they aim to demonstrate that the scientific findings from animals
also apply to humans. However, “proof” is elusive. Phase II clinical
trials only imperfectly measure the effect of the drug. Even the best-
designed trial does not fully resolve uncertainty. A Phase II trial has
two costs: dollars and time. In this example, the Phase II trial costs
$10 million and takes one year. If successful, it would be followed
by a Phase III trial, which takes four years and costs $140 million. It
is easy to justify spending money on Phase II if it will generate
information that leads to better decisions or if it will avoid wasted
spending in Phase III. The value of Phase 1II is in the possibility of
using better information to make a different decision about contin-
uing on to Phase III.

Figure 5-3 presents the decision tree for the active learning proj-
ect. The top area lays out the timing of the first alternative, under-
taking the Phase II trial. The bottom area graphs the calculations
for the other alternative, skipping the trial and moving directly on
to Phase III. The three Phase III outcomes are defined by how effec-
tive the drug is in reducing deaths from heart attacks. The higher
payoffs reflect higher efficacy.

Conducting the Phase II trial changes three data points:

e Costs rise. The total trial costs increase by $10 million.

® Phase Il payoffs fall. The trial takes one year; thus the first
year of sales is lost and the drug’s economic life is one year
shorter. This decreases Phase III payoffs.
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Figure 5-3 A Sample Decision Tree for Active Learning:
Proof-of-Concept Trial in Pharmaceutical Drug
Development
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® Phase Il probabilities change. Information from the Phase II
trial is used to make a better estimate of the probability of
each outcome for the Phase III trial.*

Table 5-3 shows the value of information calculations. Part (a)
shows the value of continuing with Phase II, and part (b) shows the
calculations for moving directly to Phase III. The probabilities in
part (a) are from Pharsight’s proprietary data set, and those in part
(b) are from the firm’s mathematical model of how the Phase II trial
might change the information set. The results in Table 5-3 show
that if Phase II is skipped, there is a 45 percent chance of losing
$140 million in Phase III. Despite this risk, skipping Phase II is the
highest-valued alternative.

The results in the example given in Table 5-3 illustrate the ten-
sion between the value of information and the cost of delay. In this
example, the value of information is the increase in the expected
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Table 5-3 The Value of Information
($ millions unless noted)

(a) Project Value with Phase Il Trial

Expected
Year  Payoff  Probability Value
CALCULATE THE PROJECT VALUE AT THE START OF PHASE Il
Value of payoff
Good outcome 5 $941 27% $254.05
Fair outcome 5 $409 33% $135.00
Bad outcome 5 - 40% $0.00
Total 5 100% $389.05
Present value 1 $265.72
less Cost of Phase Il trial 1 $140.00
Value at start of Phase Il 1 $125.72
CALCULATE PROJECT VALUE AT THE START OF PHASE 11
Payoff to Phase Il trial 0 $114.29
less Cost of Phase Il trial 0 $10.00
Value at start of Phase Il 0 $104.29
WRITE THE STORY
Start the project: “This project has a positive NPV at the start of Phase Il and a
60% chance of a positive payoff in Phase Ill.”
Reject the project: “The project also has a 40% chance of failure in Phase Ill, after

spending $150 million. Too much money is at risk.”

value of Phase III from the higher probabilities of good outcomes.
The cost of delay is the decrease in value of Phase III payoffs because
of longer development time. (To quantify the two factors, hypotheti-
cal results are constructed. For example, the cost of delay is calculated
as: [the Phase III payoff without the Phase II trial] less [the Phase III
payoff with the cost of the Phase II trial but no improvement in prob-
abilities]. Similarly, the value of information holds the Phase III pay-
offs constant, but allows only the probabilities to change.)’

Delay costs the drug development project $64 million, while the
value of information gained from phase II is $27 million. Active
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(b) Project Value without Phase Il Trial

Expected
Year Payoff Probability Value

CALCULATE PROJECT VALUE AT THE START OF PHASE Il

Value of payoff
Good outcome 4 $1,035 25% $258.75
Fair outcome 4 $450 30% $135.00
Bad outcome 4 - 45% $0.00
Total 4 100% $393.75
Present value 1 $268.94
less cost of Phase Il trial 0 $140.00
Value at start of Phase Il 0 $128.94
WRITE THE STORY
Start the project: “Skipping Phase Il saves time and money. This is a no-brainer.”

Reject the project: ~ “Without Phase Il there is a 45% chance of l