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Estimating
Incremental Cash
Flows

“Never underestimate the value of cold cash.”
—Gregory Nunn

Saving Money?

Company X is a large multinational corporation with many facilities throughout
the United States and the rest of the world. Employees at a variety of U.S.
sites frequently are required to travel to the home office in Headquarters
City. On a typical day there may be a dozen or more employees traveling
to Headquarters City from any given satellite city site.

Company X has many corporate jets at airports throughout the United
States near the larger satellite cities. Senior executives routinely fly on these
corporate jets when traveling to Headquarters City. Middle-level managers
fly on commercial aircraft, usually located at a much greater distance from
the workplace. The reason for this is that the department of the traveling
employee is “billed” $800 if the corporate jet is used. This $800 expense
goes into the financial report of that department, which goes to corporate
headquarters. Managers can frequently find commercial airfares under
$300 for employees traveling to Headquarters City.

Because each department would rather be charged $300 a trip instead of
$800 when reporting its financial performance, only a few of the most senior
executives fly the corporate jets. This means that each corporate jet typically
has a dozen empty seats for its daily flights to Headquarters City.

It is clearly in the interest of each department manager to keep his or her
expenses down. Is it in the inferests of the stockholders to have mostly empty
planes fly each day to Headquarters City2 The cost of adding an additional
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passenger, or 12 additional passengers, to a corporate jet is almost zero. A
very small amount of additional fuel would be consumed. The stockholders

would save $300 for each additional person who took an otherwise-empty
seat on a corporate jet instead of flying on a commercial airline.

Consider the interests of the department managers and those of the
stockholders of Company X as you read Chapter 11. 1. Explain the difference

between incremental cash
flows and sunk costs.

Chapter Overview 2. Identify types of

incremental cash flows in a
capital budgeting project.

After reading this chapter,
you should be able to:

In Chapter 10, we applied capital budgeting decision methods, taking the cash flow
estimates as a given. In this chapter, we see how financial managers determine 3. Explain why cash flows

which cash flows are incremental and, therefore, relevant to a capital budgeting associated with project
decision. We defineincremental cash flowsand distinguish incremental cash flows financings are not included
from sunk costs. We also examine how financial managers estimate incremental in capital budgefing

analysis.

initial investment cash flows and incremental operating cash flowsin the capital
budgeting decision. Finally, we explore how the financing cash flows of a capital
budgeting project are factored into the capital budgeting decision.

| ncremental Cash Flows

The capital budgeting process focuses on cash flows, not accounting profits.
Recall from our discussion in Chapter 1, it is cash flow that changes the val ue of
afirm. Cash outflows reduce the value of the firm, whereas cash inflows increase
the value of the firm.
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In capital budgeting, incremental cash flows are the positive and negative cash
flows directly associated with aproject. They occur if afirm accepts a project, but they
do not occur if the project is rejected.

For instance, suppose that the chief financial officer of Photon Manufacturing,
Mr. Sulu, is analyzing the cash flows associated with a proposed project. He finds that
the CEO hired a consultant to assess the proposed project’s environmental effects. The
consultant will be paid $50,000 for the work. Although the $50,000 fee isrelated to the
project, it isnot an incremental cash flow because the money must be paid whether the
project is accepted or rejected. Therefore, the fee should not be included as a relevant
cash flow of the expansion project decision. Cash flows that have already occurred, or
will occur whether a project is accepted or rejected, are sunk costs.

Financial managers carefully screen out irrelevant cash flows, such as sunk costs,
from the capital budgeting decision process. If they includeirrelevant cash flowsin their
capital budgeting decision, then their calculations of a project’s payback period, net
present value (NPV), or internal rate of return (IRR) will be distorted and inaccurate.
The calculations may be so distorted that they lead to an incorrect decision about a
capital budgeting project.

Types of Incremental Cash Flows

To accurately assess the value of a capital budgeting project, financial managers must
identify and estimate many types of incremental cash flows. The three main types of
incremental cash flows are initial investment cash flows, operating cash flows, and
shutdown cash flows. We examine these three types of incremental cash flows in the
sections that follow.

Initial Investment Cash Flows

Generally, financial managers begin their incremental cash flow estimates by assessing
the costs of the initial investment. The negative cash flow associated with the initial
investment occurs only if the project is accepted. Initial investment cash flowsinclude
the purchase price of the asset or materials to produce the asset, the installation and
delivery costs, and the additional investment in net working capital.

PurchasePrice, Installation, and Delivery Financial managersusually obtain quotes
on the purchase price and installation and delivery costs from suppliers. These figures,
then, can usually be estimated with a high degree of accuracy.

Changesin Net Working Capital Aside from the setup costs and purchase price of
a proposed capital budgeting project, a company may have to invest in changes in net
working capital. As explained in Chapter 4, net working capital is defined as current
assets (working capital) minuscurrent liabilities. If aproposed capital budgeting project
will require apositive changein net working capital (the most likely scenario), the cash
outlay needed to finance this must be included in the cash flow estimates.

Recall that working capital consists of cash, accounts receivable, and inventory,
along with other current assets if any. Companies invest in these assets in much the
sameway they invest in plant and equipment. Accepting anew project often triggersan
increased need for cash, accountsreceivable, and inventory investments. Working capital
investmentstie up cash the same way as investment in a new piece of equipment.
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Table 11-1 Change in McGuffin Company Net Working Capital If New
Project Is Accepted

Current Asset Changes Current Liability Changes
$5,000 Increase in Cash $8,000 Increase in Accounts Payable
$7,000 Increase in Receivables $2,000 Increase in Accruals

$15,000 Increase in Inventory

Total Current Asset Changes: $27,000 Total Current Liability Changes: $10,000
Increase in Needed Net Working Capital (NWC): $27,000 - $10,000 = $17,000
Incremental Cash Flow Due to the Increase in NWC = -$17,000

A company’s current liabilities—such as accounts payable, accrued wages, and
accrued taxes—may also be affected if a firm accepts a capital budgeting project. For
example, if a plant is expanded, the company may place larger orders with suppliers
to accommodate the increased production. Theincreasein ordersislikely to lead to an
increase in accounts payable.

Increasesin current liabilities create cashinflows. Itisunlikely that current ligbilities
will increase sufficiently to financeall the needed current asset buildup. Thisisthereason
that an investment in net working capital isamost always required.

Table 11-1 shows an example of theincremental changesin net working capital that
might occur with a proposed capital budgeting project for the McGuffin Company.

AsTable 11-1 indicates, the McGuffin Company project has an estimated increase
of $27,000 in needed current assets and a $10,000 increase in new current liabilities,
resulting in a $17,000 change in needed net working capital. That is, the firm will
have to spend $17,000 to increase its net working capital by this amount—a negative
cash flow.

Once financial managers estimate the initial investment incremental cash flows,
they analyze the operating cash flows of a capital budgeting project. We turn to those
cash flows next.

Operating Cash Flows

Operating cash flows arethose cash flowsthat the project generates after it isin operation.
For example, cash flows that follow a change in sales or expenses are operating cash
flows. Those operating cash flowsincrementa to the project under consideration arethe
ones relevant to our capital budgeting analysis. Incremental operating cash flows also
includetax changes, including those due to changesin depreciation expense, opportunity
costs, and externalities.

Taxes Thechangeintaxesthat will occur if aproject isaccepted ispart of theincremental
cash flow analysis. Tax effects are considered because atax increaseis equivalent to a
negative cash flow, and atax decrease is equivalent to a positive cash flow. In a capital
budgeting decision, then, financial managers must examine whether and how much
tax the firm will pay on additional income that the proposed project generates during
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Table 11-2 Net Operating Cash Flows for New Project

1. New Project Sales (cash inflow) $100,000
2. New Project Cash Operating Expenses (cash outflow) - 50,000
3. New Project Depreciation Expense (noncash expense) - 10,000
4. Net New Project Taxable Income 40,000
5. Taxes on New Project Income (40%) (cash outflow) - 16,000
6. Net New Project After-Tax Income 24,000
7. Plus Depreciation Expense (added back) + 10,000
8. Net Incremental Cash Flow $ 34,000

a given period. They must also see whether and how much taxes will decrease if the
project increases the firm’s periodic operating expenses (such as payments for labor
and materials), thereby creating additional tax deductions.

Depreciation and Taxes Financial managers estimate changesin depreciation expense
as part of theincremental cash flow analysis because increases in depreciation expense
may increase a firm’s cash flow. How? Depreciation expense is deductible for tax
purposes. The greater the depreciation expense deduction, the less tax afirm must pay,
and the less cash it must give to the IRS. Financial managers estimate the amount of
depreciation expense a capital budgeting project will have, therefore, to see how much
the firm’s taxable income and taxes owed will decrease.

Incremental depreciation expenseisthe changein depreciation expensethat results
from accepting aproposed capital budgeting project. Incremental depreciation expense
affects the change in taxes attributable to a capital budgeting project.

To illustrate how incremental depreciation expense changes taxes due, recall how
we converted after-tax net profits into operating cash inflows in Chapter 4. We added
all noncash charges (including depreciation) that were deducted as expenses on the
firm’s income statement to net profits after taxes. Once the tax effects of a project’s
depreciation expense are cal culated, we add thisincremental depreci ation expense back
to the project’s net profits after taxes.

Thefollowing example, illustrated in Table 11-2, demonstrates how to estimate the
incremental depreciation expense of a capital budgeting project. Suppose your firmis
considering a project that is expected to earn $100,000 in cash salesin year 1. Suppose
that, in addition to the salesincrease, the project is expected to increase cash operating
expenses by $50,000 and new depreci ation expense will be $10,000. Assumeyour firm’s
marginal tax rate is 40 percent. First, compute the net operating cash flows from the
project for thisyear, as shown in Table 11-2.

Compare line 3 and line 7 in Table 11-2. Note that once we used the new project
incremental depreciation expense of $10,000 to make the tax change calculations, we
added the $10,000 depreciation expense back to the new project’s after-tax net income
to calculate the incremental operating cash flow for this year from the new project.
The incremental depreciation expense affected cash flow only because of its effect
on taxes.
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Opportunity Costs Sometimes accepting a capital budgeting project precludes other
opportunities for the firm. For instance, if an industrial mixer already owned by atoy
company is used to make a new product called Slime #4, then that mixer will not be
available to make the Slime #2 currently produced in that mixer. The forgone benefits
of the alternative not chosen are opportunity costs.

Opportunity costs are incremental cash flows that financial managers consider ina
capital budgeting decision. In our example, the opportunity cost comesfrom thelost use
of theindustrial mixer for other products our firm makes. If our cash flows decrease by
$30,000 due to the decrease in sales of Slime #2 that we can no longer make, then this
$30,000 is the opportunity cost of choosing to produce the new product, Slime #4.

Externalities In estimating incremental operating cash flows, financial managers
consider the effect a capital budgeting project might have on cash flows related to
other parts of the business. Externalities are the positive or negative effects on existing
projects if anew capital budgeting project is accepted.

For instance, suppose that atennisball manufacturer decidesto start making tennis
racquets but does not want to hire any additional managers. The current managers may
become overworked because the expansion project requires manager time and oversight.
Thisis a negative externality. Existing projects suffer due to manager inattention, but
it isdifficult to measure the size of those incremental costs.

On the other hand, the new racquet project may give the company more visibility
than it had before and increase sales of its existing tennis ball business, thereby leading
to an increase in cash flows. Because these cash flows from the increased tennis ball
sales are incremental to the tennis racquet project under consideration, they should be
considered in the capital budgeting analysis. Thisis a positive externality. Here again,
however, the costs associated with the positive externalities are likely to be difficult
to measure.

If the impact of externalities can be measured, they should be incorporated in the
capital budgeting analysis. If the cost of externalities cannot be measured precisely—as
islikely the case—most firms use a subjective analysis of externalities before making
aproject’sfinal accept or reject decision. For example, if the NPV of a project isonly
dightly greater than zero, company officials may reject the project if they believe
significant unmeasured negative externalities are present.

Shutdown Cash Flows

Financial managers estimate the shutdown cash flows that are expected to occur at the
end of the useful life of aproposed capital budgeting project. Shutdown cash flows may
include those from the project’s salvage value, taxes tied to the sale of the used asset,
and the reduction of net working capital.

If aproject is expected to have a positive salvage value at the end of its useful life,
there will be apositive incremental cash flow at that time. However, this salvage value
incremental cash flow must be adjusted for tax effects.

Four possible tax scenarios may occur when the used asset is sold, depending on
the asset’s sale price. First, the asset may be sold for more than its purchase price. In
this instance, the difference between the purchase and the sale price is taxed at the
capital gainstax rate. (The capital gain isthe portion of the sale price that exceeds the
purchase price.) In addition, the purchase price minus depreciation book valueistaxed
at the ordinary income rate.
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Table 11-3 Tox Effects of the Sale of an Asset at the End of Its Useful Life

Type of Sale
The asset is sold for more than its purchase
price.

The asset is sold for less than its purchase
price but for more than its depreciation
book value.

The asset is sold for its depreciation book

Tax Effect

This difference is taxed at the capital
gains rafe. In addition, the purchase price
minus the depreciation book value is
ordinary income and is taxed at

the ordinary rate.

The sales price minus the depreciation
book value is ordinary income and is
taxed at the ordinary income tax rate.

There is no tax effect.

value.

The asset is sold for less than its
depreciation book value.

The depreciation book value minus the
sales price is an ordinary loss and reduces
the firm's tax liability by that amount times
the ordinary income tax rate.

Second, the asset may be sold for less than the purchase price but for more than its
depreciation book value. The amount that the sal es price exceeds the depreciation book
valueisordinary income, so it istaxed at the ordinary income tax rate.

Third, the asset may be sold for its depreciation book value. In that case the asset
sale has no tax effects.

Fourth, the asset may be sold for lessthan its depreciation book value. The amount by
which the depreciation book val ue exceedsthe sales priceisan ordinary loss. Thefirm’s
tax liability is reduced by the amount of the loss times the ordinary income tax rate.

The situation is summarized in Table 11-3.

Financing Cash Flows

Suppose acompany planned to borrow or sell new common stock to raise part or all of
the funds needed for aproposed capital budgeting project. The company would receive
acash inflow on receipt of the loan or the sale of new common stock. Conversely, the
company must make the interest and principal payments on the loan, or may make
dividend payments to stockholders. Financing cash flows are the cash outflows that
occur as creditors are paid interest and principal, and stockholders are paid dividends.

If a capital budgeting project is rejected, financing cash flows will not occur, so
they are relevant cash flows in the capital budgeting decision. However, aswe saw in
Chapter 10, financing costs are factored into the discount rate (required rate of return)
in the NPV calculation. Those costs are aso included in the hurdle rate of the IRR
decision rule. Therefore, to avoid double counting, we do not include financing costs
in our operating incremental cash flow estimates when we make capital budgeting
decisions. If we did include financing costs as part of the incremental operating cash
flows, then the NPV or IRR analysis would be distorted. That distortion could lead in
turn to a poor capital budgeting decision.
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Estimate Initial
Investment Cash
Flows

Estimate Operating
Cash Flows during
the Project’s Life

Estimate Cash Flows Screen Out Carry Cash Flows to the Capital
at the End of the [—> Financing Budgeting Evaluation Process
Project's Life Cash Flows
Screen Out
Nonincremental
Cash Flows

Figure 11-1 summarizes the cash flow estimation process and its role in capital
budgeting.

Incremental Cash Flows of an Expansion Project

To practice capital budgeting cash flow estimation, let’s examine a proposed expansion
project. An expansion project is one in which the company adds a project and does not
replace an existing one. |magine acompany called Photon Manufacturing, which makes
torpedoes. It is considering a project to install $3 million worth of new machine tools
in its main plant. The new tools are expected to last for five years. Photon operations
management and marketing experts estimate that during those five years the tools will
result in asalesincrease of $800,000 per year.

The Photon Manufacturing CEO has asked Mr. Sulu, the company CFO, to identify
all incremental cash flows associated with the project, and to cal culate the project’sNPV
and IRR. Based on the incremental cash flow analysis and Sulu’s recommendation, the
company will make an accept or reject decision about the project.

Sulu’s first step is to identify the relevant (incremental) cash flows associated
with the project. He begins with the initial investment in the project, then looks at the
operating cash flows, and finally the shutdown cash flows.

Initial Investment Cash Flows The cash flows that will occur as soon as the project
isimplemented (at t0) make up the project’s initial investment. The initial investment
includes the cash outflows for the purchase price, instalation, delivery, and increase
in net working capital.

Sulu knowsthat itstool supplier gave Photon abid of $3 million to cover the cost of
the new tools, including setup and delivery. Photon inventory and accounting specialists
estimate that if the tools are purchased, inventory will need to increase by $40,000,
accounts receivable by $90,000, and cash by $10,000. Thisis a $140,000 increase in
current assets (working capital).
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Table 11-4 Photon Manufacturing Expansion Project Initial Investment
Incremental Cash Flows at t,

Cost of Tools and Setup $3,000,000
+ Investment in Additional NWC 110,000
=Total Initial Cash Outlay $3,110,000

Also, Photon experts estimate that if the tools are purchased, accounts payable will
increaseby $20,000 aslarger ordersare placed with suppliers, and accrual s (wagesand taxes)
will increase by $10,000—a$30,000increasein current liabilities. Subtracting theincreases
in current liabilities from the increases in current assets ($140,000 — $30,000) resultsin a
$110,000 increase in net working capital associated with the expansion project.

Sulu concludes after extensive research that he hasfound all theinitial investment
incremental cash flows. Those cash flows are summarized in Table 11-4.

Operating Cash Flows Now Sulu examines the operating cash flows, those cash
flows expected to occur from operations during the five-year period after the project
is implemented (at t, through t). The Photon expansion project operating cash flows
reflect changes in sales, operating expenses, and depreciation tax effects. We assume
these cash flows occur at the end of each year.

Sululearnsfrom the vice president of salesthat cash sales are expected to increase by
$800,000 per year becausethe new tool swill increase manufacturing capacity. If purchased,
thetoolswill be used to perform maintenance on other equipment at Photon, so operating
expenses (other than depreciation) are expected to decrease by $100,000 per year.

Depreciation isanoncash expense, but remember that Sulu must use depreciation to
computethe changeinincome tax that Photon must pay. After taxes are computed, Sulu
then will add back the change in depreciation in the operating cash flow analysis.

To calculate depreciation expense, Sulu looks at MACRS depreciation rules and
finds that the new manufacturing tools are in the three-year asset class. According to the
MACRS ules, 33.3 percent of the new tools’ $3 million cost will be charged to depreciation
expensein thetools’ first year of service, 44.5 percent in the second year, 14.8 percent in
the third year, and 7.4 percent in the fourth year.t Now Sulu summarizes the incremental
operating cash flows for the Photon capital budgeting project in Table 11-5.

Sulu is not quite through yet. He must include in his analysis additional shutdown
cash flows that occur at t, the end of the project’slife.

Shutdown Cash Flows Photon company experts estimate that the actual economiclife
of the tools will be five years, after which time the tools should have a salvage value of
$800,000. Under MACRS depreciation rules, assets are depreciated to zero at the end of
their classlife, so at t, the book value of the new toolsiszero. Therefore, if thetoolsare
sold at the end of year 5 for their salvage value of $800,000, Photon Manufacturing will
realize ataxable gain on the sale of the tools of $800,000 ($800,000 — $0 = $800,000).
Theincometax onthe gain at Photon’s marginal tax rate of 40 percent will be $800,000
x .40 = $320,000.

Depreciation expenses for the tools are spread over four years instead of three because the MACRS depreciation rules apply a
half-year convention—all assets are assumed to be purchased and sold halfway through the first and last years, respectively. If
an asset with athree-year lifeis assumed to be purchased halfway through year 1, then the three years will be complete halfway
through year 4.
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Table 11-5 Photon Manufacturing Expansion Project Incremental Operating Cash Flows, Years 1-5
t, t, t, t, t
+ Change in Sales + 800,000 800,000 800,000 800,000 800,000
+ Reduction in Nondepreciation + 100,000 100,000 100,000 100,000 100,000
Operating Expenses

- Change in Depreciation Exp. - 999,000 1,335,000 444,000 222,000 0
= Change in Operating Income = (99,000) (435,000) 456,000 678,000 900,000
— Tax on New Income (See Note) - (39,600) (174,000) 182,400 271,200 360,000
= Change in Earnings After Taxes = (59,400) (261,000) 273,600 406,800 540,000
+ Add Back Change in Dep. Expense + 999,000 1,335,000 444,000 222,000 0
= Net Incremental Operating = 939,600 1,074,000 717,600 628,800 540,000

Cash Flow

Note: Taxes at t, and t, are negative amounts, which means earnings affer taxes on the lines above for those years is increased by the amount of the taxes saved. Operating losses in year 1
of $99,000 and in year 2 of $435,000 cause a decrease in the taxes Photon owes during years 1 and 2 of $39,600 and $174,000, respectively due to the value of the offset of these

amounts against taxable income elsewhere in the company.

The net amount of cash that Photon will receive from the sale of the tools is the
salvage value minus the tax paid:

$800,000 Salvage Value
- 320,000 Taxes Paid
$480,000 Net Proceeds

The net proceeds from the tool sale at the end of year 5, then, are $480,000.

Finally, if the new tools are sold at t,, Sulu concludes (based on sales department
information) that Photon’s saleswill return to the level they were before the new tools
wereinstalled. Consequently, therewill be no further need for the additional investment
in net working capital that was made at t,. When the $110,000 investment in net working
capital is recaptured,? that amount is recovered in the form of a positive cash flow.

The additional incremental cash flows from the sale of the tools and the change in
net working capital are summarized in Table 11-6.

Cash Flow Summary and Valuation Tables 11-4, 11-5, and 11-6 contain al the
incremental cash flows associated with Photon Manufacturing’s proposed expansion
project. Sulu’s next step isto summarize the total incremental net cash flows occurring
at each point in time in one table. Table 11-7 shows the results.

Table 11-7 contains the bottom-line net incremental cash flows associated with
Photon’s proposed expansion project. The initial cash flow at t; is —$3,110,000. The
operating cash flows from t, to t, total $4,490,000. The sum of al the incremental
positive and negative cash flows for the project is $1,380,000.

Now Sulu is ready to compute the NPV, IRR, and MIRR of the expansion project
based on the procedures described in Chapter 10.

2Current assets, in the amount by which they exceed current liabilities, are sold and not replaced because they are no longer
needed.
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Table 11-6 Photon Manufacturing Expansion Project Shutdown Cash

Flows at t,

Salvage Value 800,000
- Taxes on Salvage Value - 320,000
= Net Cash Inflow from Sale of Tools = 480,000
+ Cash from Reduction in NWC + 110,000
= Total Additional Cash Flows at t, = 590,000

Assuming that Photon’s discount rateis 10 percent, Sulu computesthe NPV of the
project using Equation 10-1 as follows:
Initial Investment at t.: $3,110,000

Net Incremental Cash Flows:
t t

1

t t t

2 3 4 5

$939,600 $1,074,000 $717,600 $628,800 $1,130,000

E$939,600"  E$1,074,000" E$717 600" E$628 800~  E$1,130,000

NPV= + +
 FTCTo) R -TCRPNCTo e - VR Yo R - CRCTo el TR To L

- $3,110,000

_ $939, 600 + $1,074,000 + $717,600+ 515628,800+ $1,130,000 $3,110,000
11 121 1.331 1.4641 1.61051

$854,182 + $887,603 +$539,144 + $429,479 +$701,641 - $3,110,000

= $302,049
Assuming adiscount rate of 10 percent, the NPV of the project is $302,049.
Next, Sulu uses Equation 10-2 and the trial-and-error method described in Chapter
10 to find the IRR of the project:
E ) E ) E ) E ) E )
NPV =0= g e Ch CF, CF, CF5 ~ - Initial Investment
B(1 + K) E(1+k E‘(1+k E‘(1+k E‘(l

_ Eg$039,600" | E$1,074,000°  E$717,600°  E$628,800° . E$1,130,000

= + + + + - $3,110,000
BL+K'~ EB@+k?P~ EBa+k’" Ba+k'T E@+k)°

trial rate = 13.78%:
E $939,600 = E$1,074,000° E $717,600 ~ E $628,800 = E$1,130,000 °

11
S b asme T Ba e asey B+ e T Bz B s gm0

£$939, 6007 £$1,074,0002 £$717,6007 £$628, 8007 £$1,130,0007
= ~ o+ ~ o+ ~ o+ ~ o+ ~ - $3,110,000
1.1378 1.294589 1.472983 1.67596 1.90691

0 = $825,804.18 + $829,607.03 + $487,174.61 + $375,187.89 + $592,582.47 - $3,110,000

0 = $356.17, which is close enough for our purposes. Therefore IRR = .1378, or 13.78%.
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Table 11-7 Photon Manufacturing Expansion Project Summary of Incremental Cash Flows

t

For Purchase and Setup (3,000,000)
For Additional NWC (110,000)
From Operating Cash Flows 939,600 1,074,000 717,600 628,800 540,000
From Salvage Value Less Taxes 480,000
From Reducing NWC 110,000
Net Incremental Cash Flows (3,110,000) 939,600 1,074,000 717,600 628,800 1,130,000

Finally, Sulu uses the method described in Chapter 10 to find the MIRR of the

project:
FV of Cash Flow at t, If Reinvested

@ 10% Cost of Capital

Time Cash Flow (per Equation 8-1a)

t, $ 939,600 x (1 +.10)4 = $1,375,668

t $1,074,000 x (1+.10)F = $1,429,494

t, $ 717,600 x(1+.102=$ 868,296

t $ 628,800 x(1+.10)'=$ 691,680

t $1,130,000 x (1 +.10)° = $1,130,000

Terminal Value: $5,495,138
Initial Investment: $3,110,000
MIRR per Equation 8-6:
1
E$5,495,138" 5

k = ~ -1
,110,000

=~
1

121, therefore MIRR = .121, or 12.1%

Becausethe project’sNPV of $302,049ispositive, the|RR of 13.78 percent exceeds
the required rate of return of 10 percent, and the MIRR of 12.1 percent exceeds the
required rate of return, Sulu will recommend that Photon proceed with the expansion
project.

In this discussion we examined how a firm determines the incremental costs of an
expansion project, and the project’sNPV, IRR, and MIRR. We turn next to replacement
projects and their incremental costs.

Asset Replacement Decisions

Often a company considers replacing existing equipment with new equipment. A
replacement decisionisacapital budgeting decision to purchase anew asset and replace
and retirean old asset, or to keep the old asset. Financial managersidentify the differences
between the company’s cash flows with the ol d asset versus the company’s cash flowsif
the new asset is purchased and the old asset retired. Asillustrated in Figure 11-2, these
differences are the incremental cash flows of the proposed new project.
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Figure 11-2
Comparing Cash Flows:
Replacing an Asset vs.
Keeping It

Figure 11-2 illustrates how
firms compare the difference
between the cash flows of
replacing an old assef with
a new one or keeping the
old assef.
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Cash flows that will occur if old
asset is maintained

AL
A

=&
U

The relevant cash flows in the
replacement decision:

The difference in cash flows
between the two alternatives

Cash flows that will occur if old asset is retired and replaced with new asset

Real Options

Externalities and opportunity costs are not the only elements of the capital budgeting
decision that are difficult to reduceto anincremental cash flow estimate. Many projects
have options embedded in them that add to the value of the project and, therefore, of
the firm. For example, a project may provide management with the option to revise a
capital budgeting project at alater date. This characteristic is called area option. It is
areal option because it isrelated to areal asset such as a piece of equipment or a new
plant. You may already be familiar with financial options (calls and puts) that give
the holder the opportunity to buy or sell financial assets such as stocks or bonds at a
later date. Real options are similar except that their value isrelated to the value of real
assets rather than to the value of financial assets. Note that the word option indicates
that the future alternative does not have to be taken. It will be taken only if it is seen
as adding value.

Theflexibility that is provided by areal option to revise aproject at alater date has
value. This option may be to expand a project, to abandon it, to create another project
that is an offshoot of the current project, or something else. For example, a restaurant
with room to expand ismore valuabl e than onethat is confined to its original fixed space,
other thingsbeing equal. A project that can be shut down beforeits scheduled useful life
if it turns out to be afailure is more valuable, other things being equal, than asimilar
failed project that must continue operating while it is losing money. An investment
in aresearch laboratory that might develop a wonderful new drug that is completely
unknown to us now is more valuable, other things being equal, than an investment in
another project that has no potential future spin-offs.
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The Super Marg Mexican Restaurant Analysis
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Traditional NPV and IRR analysis often overlooks the value that may come from Figure 11-3 A Real
real options because this value cannot be reduced to a simple incremental cash flow  Options Decision Tree
estimate. Faced with this difficulty, managers usually omit from capital budgeting
analysis real options that are part of a project. This causes the NPV and IRR figures to
be understated. Asaresult, the value real options add to the firm and theincreasein the
project rates of return they provide are not recognized.

The NPV process can be modified to reflect the value that real options add to the
firm. This involves computing the traditional NPV and then adding today’s value of
any real optionsthat may be present. The following paragraphsillustrate the mechanics
of the process.

Real options can beincorporated into the capital budgeting process by using decision
trees. Decision trees show the different paths a project could take, including the various
options that may be available. Each place at which the decision tree branchesis called
anode. There are two kinds of nodes, decision nodes and outcome nodes.

e A decision node is one that shows the alternatives available for management at that
point in time.

® Anoutcomenodeisonethat showsthe variousthingsthat can happen once adecision
path is chosen.

Let’sgo through an NPV analysisusing adecision tree and real optionstoillustrate
how the process works. Suppose that Jason and Jennifer are business partners who
think their hometown of Fort Fun would support anew Mexican restaurant, which they
have decided to call Super Marg. Figure 11-3 shows the decision tree for Super Marg
Mexican Restaurant. In Figure 11-3, A, C, and D are decision nodes, whereas B and E
are outcome nodes.

Jason and Jennifer’sfirst expenditure is the $250,000 investment required to build
the restaurant. This initial cash outflow is shown at the left side of Figure 11-3. This
is decision node A. Once the new restaurant is built, customers will determine how
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successful it is. According to Jason and Jennifer’s estimates, the probability is .3 that
it will be a smash hit, .6 that it will be moderately successful, and .1 that it will be a
bomb. Outcome node B shows these three possibilities. Note that all the probabilities
associated with anode must sumto 1.0. If the restaurant is a smash hit, operating cash
flows of $75,000 in year 1 are expected. If it is a smash hit, Jason and Jennifer will
expand the business after one year of operation, making an additional investment of
$50,000 at t,. Decision node C indicates where the management decision to expand the
business would be made. Paths 1, 2, and 3 show the possible outcomes if the business
is expanded. Path 4 indicates the path that would not be taken if the expansion option
is pursued. Jason and Jennifer can do better than thisif the restaurant is a smash hit.

After expansion, the probability is .25 that subsequent operating cash flows will
be $110,000, .50 that they will be $100,000, and .25 that they will be $90,000. Each of
these cash flow streams would continue for seven years, until t,. Outcome node E in
Figure 11-3 shows these three possihilities.

If the restaurant is moderately successful, operating cash flows of $40,000 per year
for nine years are expected. Path 5 shows this cash flow stream. If the restaurant is a
bomb, an operating cash flow of —$20,000 at t, is expected. This outcome would cause
Jason and Jennifer to abandon the business after one year. Decision nhode D showsthis
abandonment option. Notethat the probability is1.0 that Jason and Jennifer will abandon
the project if cash flowsin t, are —$20,000. Path 6 shows the negative cash flows from
t,tot, that are avoided if the project is abandoned. Path 7 shows the $0 cash flows that
are preferred to the —$20,000 cash flows that would have occurred.

Once al the decisions, outcomes, and probabilities are plotted on the decision
tree, the net present value and joint probability of each path can be computed. Notein
Figure 11-3 that there are seven possibl e paths the operation can take. The probabilities
associated with each possible path are multiplied together to give a joint probability
for that path. The sum of the joint probabilitiesis 1.0. When the net present value for
each path ismultiplied by itsjoint probability and these results added, the expected net
present value for the entire deal is obtained.

Table 11-8 shows the NPV calculations for the Super Marg Restaurant project,
assuming that Jason and Jennifer’s required rate of return is 10 percent. The NPV of
each of the seven pathsis calculated using Equation 10-1a. Inthefar right-hand column
of Table 11-8, the NPV s of each path are multiplied by the joint probability of that path
occurring to give a composite score for each path called the product. The sum of the
products, $15,161, is the expected NPV of the project. Because the expected NPV is
greater than zero, the project would be accepted. Notethat Path 5 hasahigher probability
than any of the other six paths and it has a negative NPV. The overall expected NPV is
positive, however, due to the very good outcomes from Paths 1-3.

What’s Next

In this chapter, we learned how financial managers estimate incremental cash flows as
part of the capital budgeting process. We described the difference between sunk costs
and incremental cash flows. We also discussed various types of incremental cash flows.
In Chapter 12 we examine business valuation.




321

Estimating Incremental Cash Flows

Chapter 11

€ o~ S
28852 Bz 8
=88>3c . 50825
259658 05£L£07 873
23059850553 ¢°
O PECSES T, 59900 0 .
= - 5O >20 5y 5c ¢
O 00 4y LS 3ENT*=o0
Z55£5>52>0352%
S o o c.£90= =
Y 3829583855555
D ~c% 20 o 3 c0ogc
THouPRbPWroCro
%01 = () uinsel jo ajou paiinbay
L9L'GL$ = AdN dx3 0’1 = wng
(818'9z $) (z81'8929) o) 0$ 0$ 0$ 0% 0$ 0$ 0$ 0% (0oo'0z$)  (000°0ST$) £ yied
0$ (081'59¢$) 0 000’0z $) (000'0Z $) (000'0Z $) (000'0Z ¢$) (00O'0Z §) (000'0z §) (000‘0Z §) (000‘0T$)  (000°0Z$)  (000'0SZ$) 9 yipd
(e8z'L1$) (6g9'61 $) 09°0 0000V $ 0000y $ 0000y $ ©OOO'O¥ $§ 0000y $§ 0000V $§ 00O'OY $§  0000V$ 000'07$ (000'052$) S yiod
0$ £26'181$ 0$ 000'SZ § 000'SZ $ 000'SZ$ 000'SZ¢$  000'SZ ¢$ 000°SZ¢$ 000GZ¢$  000G/$ 000°6/$ (000'052$) ¥ yspd
€Zy'ol$  ez6'sel$  S/00 00006 $ 00006 $§ 00006 § 00006 $§ 00006 $§ 00006 $§ 00006 $ (000'0S$) 000'5/$ (000'052$) € yind
1889z $  80T'6/L$ SL'0 000'00L$  000'00L$ 000'00L$ 000°00L$  000°00L$  000°00L$ 00000l  (000'0S$) 000'6/$ (000'05Z$) T yind
8SY'oL$  evv'ele$  SZ00 000'0LL$ 000'0LL$ ©0000LL$ 000°0LLS  000°0OLL$  000°0LL$  000°0LL$  (000'0S$) 000'6/$ (000'05Z$) L yiod
pnpoid AdN 93ua1in2dQ L % 4 ‘) % Yy % 4 Y4 K
3 sISAIp| suondQ P
Anjiqpqoad smol4 ysoo 1sA|puy AdN suoudo |pay
jutor

juninpysay updixayy Bioyy sedng ayy 1oy sishipuy AN suondQ [pey  8-1 L d|qPL



Learn more about
Marjon Walrod
and tell us more
about you. Visit
pwc.com/bringit.

Your life. You can
bring it with you.

*connectedthinking PRICEWATERHOUSE(COPERS

© 2006 PricewaterhouseCoopers LLP. All rights reserved. “PricewaterhouseCoopers” refers to PricewaterhouseCoopers LLP (a Delaware limited liability partnership) or, as the context
requires, the PricewaterhouseCoopers global network or other member firms of the network, each of which is a separate and independent legal entity. “connectedthinking is a trademark

of PricewaterhouseCoopers LLP (US). We are proud to be an Affirmative Action and Equal Opportunity Employer.


http://www.freeloadpress.com/bannerads/click.asp?AdID=18

322

Self-Test
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Summary

1. Explain the difference between incremental cash flows and sunk costs.

Incremental cash flows are the cash flows that will occur if a capital budgeting project
is accepted. They will not occur if the investment is rejected. Sunk costs are costs that
will occur whether a project is accepted or rejected. Financial managers must screen
out sunk costs from the capital budgeting analysis to prevent distortion in cash flow
estimates. Any distortion in these estimateswill, in turn, lead to inaccurate NPV or IRR
values and could result in poor capital budgeting decisions.

2. ldentify types of incremental cash flows in a capital budgeting project.

Financial managers must examine three main types of cash flows to estimate the
incremental cash flows of a proposed capital budgeting project. First, they must assess
the cost of the initial investment: the purchase price, the installation and delivery
costs, and any change in net working capital. Then the financial manager must analyze
incremental operating cash flows. These may include tax changes due to changes in
sales and depreciation expense, opportunity costs, and externalities. Finally, afinancial
manager must examine the project shutdown cash flows, such as those cash flows from
the project’s salvage value, the reduction of net working capital, and the tax-related
cash flows from the sale of the used asset.

3. Explain why cash flows associated with project financing are not included in
incremental cash flow estimates.

Incremental operating cash flows aretreated separately from incremental financing cash
flows. Thelatter are captured in the discount rate used in the NPV calculation and in the
hurdle rate used when applying the IRR decision rule. Financial managersdo not include
financing costs asincremental operating cash flowsto avoid distorting the NPV or IRR
calculationsin the capital budgeting process. Double counting would result if financing
costs were reflected in both the operating cash flows and the discount rate.

ST-1.  Fat Tire Corporation had $20,000 in ST-3.  Powder Hound Ski Company is considering the
depreciation expense last year. Assume its purchase of anew helicopter for $1.5 million.
federal marginal tax rateis 36 percent, whereas The company paid an aviation consultant
its state marginal tax rate is 4 percent. How $20,000 to advise them on the need for a
much are the firm’s taxes reduced (and cash new helicopter. The decision about buying
flow increased) by the depreciation deduction the helicopter hasn’t been made yet. If itis
on federal and state income tax returns? purchased, what isthe total initial cash outlay

that will be used in the NPV calculation?

ST-2.  Skinny Ski Corporation had net income of $2
million and depreciation expense of $400,000.
What was the firm’s operating cash flow for

the year?
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ST-4. Rich Folks Ski Areais considering the

replacement of one of its older ski lifts.

By replacing the lift, Rich Folks expects
sales revenues to increase by $500,000 per
year. Maintenance expenses are expected to
increase by $75,000 per year if the new lift
is purchased. Depreciation expense would
be $100,000 per year. (The company uses
the straight-line method.) The old lift has
been fully depreciated. The firm’s marginal
tax rate is 38 percent. What would the firm’s
incremental annual operating cash flows be if
the new lift is purchased?

Review Questions

ST-5.  Snorkel Ski Company is considering the

replacement of its aeria tram. Sales are
expected to increase by $900,000 per year, and
depreciation expense is also expected to rise
by $300,000 per year. The marginal tax rateis
32 percent. The purchase will be financed with
a$900,000 bond issue carrying a 10 percent
annua interest rate. What are the annual
incremental operating cash flowsiif this project
is accepted?

1

Why do we focus on cash flows instead of profits
when evaluating proposed capital budgeting
projects?

What isasunk cost? Isit relevant when evaluating
aproposed capital budgeting project? Explain.

How do we estimate expected incremental cash
flows for a proposed capital budgeting project?

What role does depreciation play in estimating
incremental cash flows?

Build Your Communication Skills

5. How and why does working capital affect the

incremental cash flow estimation for a proposed
large capital budgeting project? Explain.

How do opportunity costs affect the capital
budgeting decision-making process?

How are financing costs generally incorporated
into the capital budgeting analysis process?

CS-1. Pick acompany and obtain a copy of its

recent income statement, balance sheet, and
statement of cash flows. Compare its profit and
cash flow for the period covered by the income
statement. Use the statement of cash flowsto
describe where the firm’s cash came from and
where it went during that period. Examine the
bal ance sheet to assess the cash position of
thefirm at that point in time. Submit awritten
report that analyzes the firm’s cash position.

CS-2.  Stock market analysts often compare afirm’s

reported quarterly earnings and its expected
guarterly earnings. Quarterly earnings that
come in below expectations often mean a
drop in the stock price, whereas better than
expected earnings usually mean a stock price
increase. Isthis consistent with the view

that cash flows and not accounting profits
are the source of firm value? Divide into
small groups and discuss these issues with
the group members for 15 minutes. Select a
spokesperson to present the group’s key points
to the class.
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Expansion Project, @&
Initial Investment
Cash Flows

Salvage Value @&
Cash Flows

Operating @
Cash Flows

Expansion Project, @
Operating
Cash Flows

Expansion Project, @&
Terminal Cash
Flows

11-1.

11-2.

11-3.

11-4.

11-5.

Tru-Green Landscaping is shopping for a new lawn mower. The purchase
price of the model the company has selected is $6,000. However, Tru-Green
plans to add some specia attachments that will cost $5,000, and painting
the company’s name on the side of the mower will cost $300. Building a
garage and maintenance facility for the mower and severa other items of
new equipment will cost $12,000. What is the total cash outflow at t, for the
mower?

An asset falling under the MACRS five-year class was purchased three years
ago for $200,000 (its original depreciation basis). Calculate the cash flows if
the asset is sold now at

a. $60,000
b. $80,000
Assume the applicable tax rate is 40 percent.

Mr. Van Orten is evaluating the purchase of new trenching equipment

for Scorpio Enterprises. For now, heis only figuring the incremental
operating cash flow from the proposed project for thefirst year. Mr. Van
Orten estimates that the firm’s sales of earth-moving services will increase
by $10,000 in year 1. Using the new equipment will add an additional
$3,000 to their operating expenses. Interest expense will increase by $100
because the machine will be partly financed by aloan from the bank. The
additional depreciation expense for the new machine will be $2,000. Scorpio
Enterprises’ marginal tax rateis 35 percent.

a. Calculate the change in operating income (EBIT) for year 1.

b. Calculate the cash outflow for taxes associated with this new income.
c. What isthe net new after-tax income (change in earnings after taxes)?
d

. Calculate the net incremental operating cash flow from this project for
year 1.

e. Arethere any expenses listed that you did not use when estimating the net
incremental cash flow? Explain.

Ever-Fresh Landscaping bought alarge-sized golf course mower for $20,000.
With this new machine, the company was able to increase its business,
raising its annual revenue from $250,000 to $350,000 each year. Operating
costs went up as well, however, from $70,000 to $100,000 annually. The
mower fallsin the MACRS five-year class for depreciation expense, and the
company’s combined federal and state income tax rate is 35 percent.

What is the net incremental operating cash flow in year 1 for the new lawn
mower investment?

Never Brown Landscaping has alawn mower that it bought three years ago
for $10,000. The mower has an actual operating life of six years, at the end
of which the mower can be sold for $2,000. For depreciation purposes, the
mower isin the MACRS five-year class. Never Brown’s combined federal
and state income tax rate is 35 percent. What are the terminal cash flows
associated with the mower investment?



11-6.

11-7.

11-8.

11-9.
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Mr. Phelps, afinancial analyst at Rhodes Manufacturing Corporation, is
trying to analyze the feasibility of purchasing a new piece of equipment that
falls under the MACRS five-year class. Theinitia investment, including
the cost of equipment and its start-up, would be $375,000. Over the next six
years, the following earnings before depreciation and taxes (EBDT) will be
generated from using this equipment:

End of Year EBDT ($)

1 120,000
90,000
70,000
70,000
70,000
70,000

(o NG, T NGV N V]

Rhodes’s discount rate is 13 percent and the company isin the 40 percent tax
bracket. There is no salvage value at the end of year 6. Should Mr. Phelps
recommend acceptance of the project?

Assume the same cash flows, initial investment, MACRS class, discount
rate, and income tax rate as given in problem 11-6. Now assume that the
resale value of the equipment at the end of six yearswill be $50,000.
Calculate the NPV and recommend whether the project should be accepted.

George Kaplan is considering adding a new crop-dusting plane to his fleet
at North Corn Corner, Inc. The new plane will cost $85,000. He anticipates
spending an additional $20,000 immediately after the purchase to modify it
for crop-dusting. Kaplan plans to use the plane for five years and then sell
it. He estimates that the salvage value will be $20,000. With the addition of
the new plane, Kaplan estimates revenue in the first year will increase by
10 percent over last year. Revenue last year was $125,000. Other first-year
expenses are also expected to increase. Operating expenses will increase
by $20,000, and depreciation expense will increase by $10,500. Kaplan’s
marginal tax rate is 40 percent.

a. For capital budgeting purposes, what is the net cost of the plane? Or,
stated another way, what istheinitial net cash flow?

b. Calculate the net incremental operating cash flow for year 1.

c. Inwhich year would the salvage value affect the net cash flow
calculations?

Ghost Squadron Historical Aircraft, Inc. (GSHALI) is considering adding a
rare World War |1 B-24 bomber to its collection of vintage aircraft. The plane
was forced down in Burmain 1942, and it has remained there ever since.
Flying a crew to Burma and collecting the wreckage will cost $100,000.
Transporting al the parts to the company’s restoration facility in Texas will
cost another $35,000. Restoring the plane to flyable condition will cost an
additional $600,000 at t,.
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GSHAI’s operating costs will increase by $40,000 a year at the end of years
1 through 7 (on top of the restoration costs). At the end of years 3 through 7,
revenues from exhibiting the plane at airshows will be $70,000. At the end of
year 7, the planewill beretired. At that time the plane will be sold to amuseum
for $500,000.

The plane falls into the MACRS depreciation class for seven-year assets.
GSHAI’s combined federal and state income tax rate is 35 percent, and the
company’s weighted average cost of capital is 12 percent. Calculate the NPV
and IRR of the proposed investment in the plane.

The management of the local cotton mill is evaluating the replacement

of low-wage workers by automated machines. If this project is adopted,
production and sales are expected to increase significantly: Norma Rag, the
mill’s financial analyst, expects cash will have to increase by $8,000 and
the accounts receivable will increase by $10,000 in response to the increase
in sales volume. Because of the higher level of production, inventory will
have to increase by $12,000, with an associated $6,000 increase in accounts
payable. Accrued taxes and wages, even with the decrease in the number of
laborers, are estimated to increase by $2,500.

a. Calculate the change in net working capital if the automation project is
adopted.

b. Isthischangein NWC acash inflow or outflow?

c. Given thelimited information about the duration of the project, in what
year should this change affect the net incremental cash flow cal culations?

Sunstone, Inc., has entrusted financial analyst Flower Belle Lee with the
evaluation of a project that involves buying a new asset at a cost of $90,000.
The asset falls under the MACRS three-year class and will generate the
following revenue stream:

End of Year 1 2 3 4
Revenues ($) 50,000 30,000 20,000 20,000

The asset hasaresal e value of $10,000 at the end of the fourth year. Sunstone’s
discount rateis 11 percent. The company has an income tax rate of 30 percent.
Should Flower recommend purchase of the asset?

Moonstone, Inc., a competitor of Sunstone, Inc., in problem 11-11, is
considering purchasing similar equipment with the same revenue, initial
investment, MACRS class, and resale value. Moonstone’s discount rate is
10 percent and itsincome tax rate is 40 percent. However, Moonstone is
considering the new asset to replace an existing asset with a book value
of $20,000 and aresale value of $10,000. What would be the NPV of the
replacement project?

You have just joined Moonstone, Inc. asits new financial analyst. You have
learned that accepting the project described in problem 11-12 will require an
increase of $10,000 in current assets and will increase current liabilities by
$5,000. The investment in net working capital will be recovered at the end of
year 4. What would be the new NPV of the project?
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11-14. You have been hired by Drs. Venkman, Stantz, and Spenler to help them “® Challenge
with NPV analysis for areplacement project. These three New York City Problem
parapsychologists need to replace their existing supernatural beings detector
with the new, upgraded model. They have calculated all the necessary E R L
figures but are unsure about how to account for the sale of their old machine. BPREROSHERT

The origina depreciation basis of the old machine is $20,000, and the
accumul ated depreciation is $12,000 at the date of the sale. They can sell the
old machine for $18,000 cash. Assume the tax rate for their company is 30
percent.

a. What is the book value of the old machine?

b. What isthe taxable gain (loss) on the sale of the old equipment?
c. Calculate the tax on the gain (10ss).
d

. What is the net cash flow from the sale of the old equipment? Isthisa
cash inflow or an outflow?
e. Assume the new equipment costs $40,000 and they do not expect a
change in net working capital. Calculate the incremental cash flow for t,.

f. Assume they could only sell the old equipment for $6,000 cash.
Recal culate parts b through e.

11-15. Mitch and Lydia Brenner own a small factory located in Bodega Bay, “® Cash Flows and
California. They manufacture rubber snakes used to scare birds away from Capital Budgeting
houses, gardens, and playgrounds. The recent and unexplained increase in
the bird population in northern California has significantly increased the EXGEL
demand for the Brenners’ products. To take advantage of this marketing EEREENS R

opportunity, they plan to add a new molding machine that will double the
output of their existing facility. The cost of the new machine is $20,000. The
machine setup fee is $2,000. With this purchase, current assets must increase
by $5,000 and current liabilities will increase by $3,000. The economic life
of the new machineisfour years, and it falls under the MACRS three-year
depreciation schedule. The machine is expected to be obsol ete at the end of
the fourth year and have no salvage value.

The Brenners anticipate recouping 100 percent of the additional investment
in net working capital at the end of year 4. Sales are expected to increase by
$20,000 each year in years 1 and 2. By year 3, the Brenners expect salesto be
mostly from repeat customers purchasing replacementsinstead of salesto new
customers. Therefore, the increase in sales for years 3 and 4 is estimated to
only be $10,000 in each year. The increase in operating expenses is estimated
to be 20 percent of the annual change in sales. Assume the marginal tax rateis
40 percent.

a. Cdculate theinitial net incremental cash flow.

b. Calculate the net incremental operating cash flows for years 1 through
4. Round al calculations to the nearest whole dollar. Use Table 5-2 to
calculate the depreciation expense.

c. Assume the Brenners’ discount rate is 14 percent. Calculate the net
present value of this project. Would you recommend the Brenners add this
new machine to their factory?
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11-17.

Capital Budgeting and Business Valuation

The RHPS Corporation specializes in the custom design, cutting, and
polishing of stone raw materials to make ornate building facings. These stone
facings are commonly used in the restoration of older mansions and estates.
Janet Weiss and Brad Majors, managers of the firm, are evaluating the
addition of anew stone-cutting machine to their plant. The machine’s cost to
RHPS is $150,000. Installation and calibration costs will be $7,500. They do
not anticipate an increase in sales, but the reduction in the operating expenses
is estimated to be $50,000 annually. The machine falls under the MACRS
three-year depreciation schedule. The machine is expected to be obsolete
after five years. At the end of five years, Weiss and Mgjors expect the cash
received (less applicable capital gains taxes) from the sale of the obsolete
machine to offset the shutdown and dismantling costs. The RHPS cost of
capital is 10 percent, and the marginal tax rateis 35 percent.

a. Calculate the net present value for the addition of this new machine.
Round all calculations to the nearest whole dollar.

b. Would you recommend that Weiss and Majors go forward with this project?

The Chemical Company of Baytown purchased new processing equipment
for $40,000 on December 31, 2004. The equipment had an expected life

of four years and was classified in the MACRS three-year class. Due to
changes in environmental regulations, the operating cost of this equipment
has increased. The company is considering replacing this equipment with a
more-efficient process line at the end of 2006. The salvage value of the old
equipment is estimated to be $4,000. The marginal tax rateis 40 percent.

a. Calculate the cash flow from the sale of this equipment. Assume the sale
occurred at the end of 2006. Use Table 4-1 to calcul ate the depreciation.

b. The new process line has ahigher capacity than the old one and is expected
to boost sales. As aresult, the cash requirement will increase by $1,000, ac-
counts receivable by $5,000, and inventory by $10,000. It will also increase
accounts payable by $6,000 and accrued expenses by $3,000. Calculate the
incremental cash flow due to the change in the net working capital.

c. The new equipment will cost $180,000, including installation and start-up
costs. Calculate the net cash outflow at the end of 2006 if the new process
lineisinstalled and is ready to operate by the end of the year.

d. Beginning in January 2007, this new equipment is expected to generate
additional sales of $60,000 each year for the next four years. It will have
an economic life of four years and will fall under the MACRS three-year
classification. Being more efficient, the new equipment will reduce yearly
operating expenses by $6,000. Calculate the net incremental operating
cash flows for 2007 through 2010. Assume the marginal tax rate will
remain at 40 percent. Round calculations to the nearest whole dollar.

e. Attheend of its economic life, the new process line is expected to be sold
for $20,000. The cost of capital for the company is 6 percent. Calculate
the net present value and the internal rate of return (only if you have a
financial calculator) for this project. Round calculations to the nearest
whole dollar. Recommend whether the replacement project should be
adopted or rejected. (Hint: Preparation of a summary of incremental cash
flows similar to Table 11-5 may be helpful.)

f. Draw an NPV profile for the project.
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11-18. Joe and Tim are business partners who are considering opening abrewpub in

Breckinridge, Colorado. Itisto be called J& T’s Double Diamond Brewhouse.
Joe and Tim’sfirst expenditure is the $300,000 investment required to build
the brewpub. Onceit is built, customers will determine how successful it is.
According to Joe and Tim’s estimates, the probabilities are .25 that it will be
asmash hit, .50 that it will be moderately successful, and .25 that it will be
abomb.

If the brewpub is a smash hit, operating cash flows of $200,000 at the end of
years 1 and 2 are expected. In that case, Joe and Tim will expand the business
at theend of year 2 at a cost of $100,000. After expansion, the probabilities are
.50 that subsequent operating cash flows at the end of year 3 will be $400,000,
.30 that they will be $200,000, and .20 that they will be $90,000. Each of these
cash flow streams would continue in years 4 and 5.

If the brewpub is moderately successful, operating cash flows of $100,000 per
year at the end of years 1 through 5 are expected.

If the brewpub is abomb, operating cash flows of —$40,000 per year at the end
of years 1 through 5 are expected. This outcome would cause Joe and Tim to
abandon the business at the end of year 1. The probability is 1.0 that Joe and
Tim will abandon the project if cash flows at the end of year 1 are —$40,000.

a. Plot the decisions, outcomes, and probabilities associated with the new
project on adecision tree similar to Figure 11-3.

b. Calculate the NPV and joint probability of each path in the decision tree.
Assume that Joe and Tim’s required rate of returnis 14 percent.

c. Caculate the expected NPV of the entire deal. Again, assume that Joe and
Tim’srequired rate of returnis 10 percent.

Answersto Salf-Test

ST-1.

ST-2.

$20,000 x (.36 + .04) = $20,000 x .40 = $8,000 tax savings
$2,000,000 + $400,000 = $2,400,000 operating cash flow

$1,500,000 total initial cash outlay (The $20,000 for the consultant is a sunk
cost.)

($500,000 — $75,000 — $100,000) x (1 —.38)

= $325,000 x .62 = $201,500 incremental net income
$201,500 + $100,000 depreciation expense

= $301,500 incremental cash flow

($900,000 — $300,000) x (1 —.32)

= $600,000 x .68 = $408,000 incremental net income
$408,000 + $300,000 depreciation expense
= $708,000 incremental operating cash flow

(The finance costs are not part of operating cash flows. They will be reflected in the
required rate of return.)
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