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Chapter 10

MAKING CAPITAL INVESTMENT DECISIONS

SLIDES

CASES

The following cases from Cases in Finance by DeMello can be used to illustrate the concepts in this chapter.

Estimating Cash Flows, New Project Analysis

Replacement Project Analysis, Analyzing Projects with Unequal Lives
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Key Concepts and Skills
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Chapter Outline

1.1. Project Cash Flows: A First Look


A. Relevant Cash Flows


Relevant cash flows – cash flows that occur (or don’t occur) because a project is undertaken. Cash flows that will occur regardless of whether or not we accept a project aren’t relevant.


Incremental cash flows – any and all changes in the firm’s future cash flows that are a direct consequence of taking the project

Slide 10.3
Relevant Cash Flows

Lecture Tip, page 312: It should be strongly emphasized that a project’s cash flows imply changes in future firm cash flows and, therefore, in the firm’s future financial statements as a result of accepting a project. Below are a few examples of possible projects that would cause the student to consider the nature of an incremental item.

1) The development of a plant on land currently owned by the company versus the same development on land that must be purchased. This example leads to a discussion of opportunity cost.

2) Consider the tax shelter provided by depreciation: What is the relevant depreciation effect if we replace an old machine with a three-year remaining life and $5,000 per year depreciation? Suppose the new machine will cost $45,000 and will be depreciated over a 5-year life with straight-line depreciation. The depreciation expense on the new machine would be $9,000 per year. Assume a tax rate of 40%. Therefore, the incremental depreciation expense for the first three years is $4,000, leading to a depreciation tax shield of $4,000(.4) = $1,600. The incremental depreciation tax shield for years 4 and 5 would be $9,000(.4) = $3,600.
Slide 10.4 Asking the Right Question

B. The Stand-Alone Principle


Viewing projects as “mini-firms” with their own assets, revenues and costs allow us to evaluate the investments separately from the other activities of the firm.


Lecture Tip, page 312: You might find it useful to clearly delineate the link between the stand-alone principle and the concept of value-additivity. By viewing projects as “mini-firms”, we imply that the firm as a whole constitutes a portfolio of mini-firms. As a result, the value of the firm equals the combined value of its components. This is the essence of value-additivity, and it is assumed to hold generally whether we are discussing the cash flows in a simple time-value problem, the value of a project or the value of the firm. Note also that an understanding of this concept paves the way for the analysis of mergers and acquisitions. For a merger to “create value” the value-additivity principle must be violated.

 (Violations take the form of production efficiencies, economies of scale, etc.) Perhaps a key value of this approach is that it places the burden of proof on those proposing the merger, just as the capital budgeting process places the burden of proof on those proposing investment in the project.


1.2. Incremental Cash Flows

Slide 10.5
Common Types of Cash Flows

A. Sunk Costs


Sunk cost – a cash flow already paid or accrued. These costs should not be included in the incremental flows of a project. From an emotional standpoint, it does not matter what investment has already been made. We need to make our decision based on future cash flows, even if it means abandoning a project that has already had a substantial investment.


Example: A firm has a policy of paying the tuition bills for any of its newly hired managers who attend an accredited MBA program on their own time. Two managers already taking MBA classes are assigned to develop a new product. Should their tuition costs be included in the project’s cash flows?


Lecture Tip, page 313: Personal examples of sunk costs are often helpful for the student’s understanding of this issue. Ask the students to consider a hypothetical situation in which a college student had purchased a computer for $1,500 while in high school. A better computer is now available that also costs $1,500.  The relevant factors to the decision are what benefits would be provided by the better computer to justify the purchase price. The cost of the original computer is irrelevant.


B. Opportunity Costs


Opportunity costs – any cash flow lost or foregone by taking one course of action rather than another. Applies to any asset or resource that has value if sold rather than used.


C. Side Effects


With multi-line firms, projects often affect one another – sometimes helping, sometimes hurting. The point is to be aware of such effects in calculating incremental cash flows.

Erosion – new project revenues gained at the expense of existing products/services.


Lecture Tip, page 314: Additional examples of side-effects associated with decisions can be useful. Here are some possibilities.
a) Whenever Kellogg’s brings out a new oat cereal, it will probably reduce sales in existing product sales.
b) McDonald’s introduction of the Arch Deluxe had a substantial, and to a large extent unanticipated, impact on the sale of Big Macs. The internal analysts had assumed that a larger proportion of sales of the Arch Deluxe would come from new customers than actually occurred.
c) Whenever a University adds a new program, it needs to consider how many new students will come to the University because of the new program and how many existing students will change majors.
Ethics Note, page 314: An episode of the old “L.A. Law” television series presented an interesting example of the ethical aspects of capital budgeting. According to the script, an automobile manufacturer knowingly built cars that had a tendency to explode when involved in accidents of a certain type. Rather than redesigning the cars (at substantial additional cost), the manufacturer calculated the expected costs of future lawsuits and determined that it would be cheaper to sell an unsafe car and defend itself against lawsuits than to redesign the car.
     Many would say that the above example is an inappropriate (to say the least) and unrealistic application of cost-benefit analysis. And yet, history suggests that it is not so unrealistic. Manufactures make similar decisions daily. The recall of 6.5 million Firestone tires on some Ford cars in the fall of 2000 is an excellent example.
      The companies involved knew that there were problems with the treads separating from the tire long before the recall. As problems and criticisms mounted, Ford voluntarily recalled an 

additional 13 million tires in May of 2001. Firestone was forced to recall an additional 3.5 million tires in October of 2001 after refusing to do so in July. The cost of the various recalls is astronomical and has substantially lowered the profits for both Ford and Bridgestone/Firestone. In fact, Ford cut its dividend in October, 2001 (a sure sign that things aren’t going to get better soon).
     And this is just the beginning. Firestone settled state lawsuits in the amount of $41.5 million in November of 2001 and class-action status was given to approximately 3.5 million “economic loss” lawsuits filed against both Ford and Firestone. These lawsuits do not count the numerous lawsuits filed by the families of the individuals that were either killed or injured in accidents. As of July 2001, the death toll stood at 203 and the number of injured was over 700.  And the cost doesn’t stop with the direct costs of the recalls and lawsuits; business has dropped dramatically for both companies because of a lack of trust from the public.
     It’s easy to say that the cost is irrelevant given the potential loss of human life. However, we know that estimation error exists in all parts of the decision making process. What happens when a company underestimates the potential danger? (This is not meant to imply that Firestone and Ford made the correct decision initially. Too much information is still unavailable and it will be years before it all comes out.) The point is that sometimes the “side effects” of many decisions are complex but very important.

D. Net Working Capital


New projects often require incremental investments in cash, inventories and receivables that need to be included in cash flows if they are not offset by changes in payables. Later, as projects end, this investment is often recovered.


E. Financing Costs


We generally don’t include the cash flows associated with interest payments or principal on debt, dividends or other financing costs in computing cash flows. Financing costs are part of the division of cash flows from a project to providers of capital and are reflected in the discount rate used to discount the project cash flows.


F. Other Issues


Use cash flow, not accounting numbers.


Use after-tax cash flows, not pretax (the tax bill is a cash outlay even though it is based on accounting numbers).


Lecture Tip, page 315: Students sometimes become disheartened at what they perceive as complexities in the various capital budgeting calculations. You may find it useful to remind them that, in reality, setting up timelines and performing calculations are typically the least burdensome portion of the task. Rather, the difficulties arise principally in two areas: (1) generating good investment projects and (2) developing reliable cash flow estimates for these projects.
     It should be pointed out that investing in fixed assets differs from investing in financial assets in at least one important sense. It is easy to find the investment opportunity set for financial assets and then perform an analysis to decide among the opportunities. Preparation of a capital budget, on the other hand, requires that people investigate and develop new project proposals, estimate the cash flows associated with these projects, and only then perform the analyses.
     Developing reliable cash flow estimates ranges from being a relatively minor task (say a simple replacement project) to one that is subject to a great deal of uncertainty. This requires all the analytical tools available and experience. That is why it is important to encourage students to find a mentor and watch and learn on the job. They should not expect to know everything when they walk in the door.

1.3. Pro Forma Financial Statements and Project Cash Flows

Slide 10.6
Pro Forma Statements and Cash Flow

A. Getting Started: Pro Forma Financial Statements


Treat the project as a mini-firm:


1. Start with pro forma income statements (don’t include interest) and balance sheets. Note that the balance sheets are often foregone, and only the income statements are used. This is because the NWC requirements are often considered as a percent of sales and the major fixed asset requirements are the initial cost and salvage.

2. Determine the sales projections, variable costs, fixed costs and capital requirements.


Lecture Tip, page 315: Some students may still question why we are ignoring interest since it is clearly a cash outflow. It should be strongly emphasized that we do not ignore interest expense (or any other financing expense, for that matter); rather, we are only evaluating asset related cash flows. It should be stressed that interest expense is a financing cost, not an operating cost. It is chiefly a reflection of capital structure, it is usually not an important factor when determining the value of a project. Another way to see this is to think of the project as a mini-firm with its own balance sheet. In capital budgeting, we are trying to determine the value of the left-hand (asset) side of the balance sheet. How a project is financed only affects the composition of the right-hand side of the mini-firm’s balance sheet. The impact of debt is considered in deriving the required return. Also, firms usually finance several projects at one time due to economies of scale. Consequently, it would be difficult to assign financing costs to specific projects.

B. Project Cash Flows


From the pro forma statements compute:


Operating cash flow = EBIT + depreciation – taxes = NI + depreciation (in the absence of interest expense)


Cash flow from assets = operating cash flow – net capital spending – changes in NWC

Based on the form of the equation, you subtract increases in NWC and add decreases in NWC.
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Table 10.2 Projected Capital Requirements

Lecture Tip, page 318: Capital spending at the time of project inception (i.e., the “initial outlay”) includes the following items:

+ purchase price of the new asset
- selling price of the asset replaced (if applicable)
+ costs of site preparation, setup and startup
+/- increase (decrease) in tax liability due to sale of old asset at other than book value
= net capital spending

We would also point out that, should it be reinstated, the applicable investment tax credit (ITC) would appear as a reduction in the initial outlay.
Slide 10.9
Table 10.5 Projected Total Cash Flows

Slide 10.10
Making The Decision Click on the Excel icon to go to a spreadsheet that illustrates the cash flow and NPV computations

C. Projected Total Cash Flow and Value


Tabulate total cash flows and determine NPV, IRR and any other measure desired.


1.4. More on Project Cash Flow


A. A Closer Look at Net Working Capital


Accounts receivable and inventory increase to support higher sales levels. Accounts payable also tends to increase to support the higher inventory levels, however, the cash flows associated with these increases do no appear on the income statement. If they aren’t on the income statement, they won’t be part of operating cash flow.  So, similar to fixed assets, we have to consider changes in NWC separately.
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Lecture Tip, page 320: The NWC discussion is very important and should not be overlooked by students. It may be helpful to reemphasize the point of NWC and operating cash flow through accounting entries.

Example:
Consider the accounting entries for two separate sales at the end of the year; one is a cash sale for $10,000 and the other is a credit sale for $5,000. The cash flow from these two sales is an inflow of $10,000 received from the cash sale, but the operating cash flow will increase by (15,000 – cost of goods sold)*(1 – T).

The same is true when inventory is purchased. If the inventory is purchased for cash, there is an immediate cash outflow, but it won’t show up on the income statement until it is sold. Even if the inventory is purchased on credit, there is a good chance that the supplier will have to be paid before the items are actually sold.

Because of the matching principle associated with revenues and expenses, the operating cash flow does not always account for when current assets are actually “purchased.” Consequently, an adjustment must be made for changes in net working capital.
B. Depreciation


Depreciation is a non-cash deduction. However, depreciation affects taxes, which are a cash flow. The relevant depreciation expense is the depreciation that will be claimed for tax purposes. Consequently, we need to understand how the IRS requires depreciation to be computed.


MACRS depreciation – most assets are required to be depreciated using MACRS. Each asset is assigned to a specific property class and depreciation is figured based on the percentages provided Table 10.7. Note that assets are depreciated to zero and MACRS follows a mid-year convention. The mid-year convention causes 

depreciation expense to be taken in one more year than specified by the property class, i.e., 3-year MACRS has four years of depreciation.
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Depreciation
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Computing Depreciation

Lecture Tip, page 323: Ask the students why a company might prefer accelerated depreciation for tax purposes over the simpler straight-line depreciation. As an example, consider the purchase of a five-year, $50,000 machine by a company with a 34% marginal tax rate. Assume a zero salvage value at the end of year 5 and an appropriate discount rate of 10%.
Straight-line depreciation has a tax deductible expense of $50,000 / 5 = $10,000 every year. This provides a tax shield of $10,000(.34) = $3,400 each year. The present value of this tax shield is $12,888.68
MACRS depreciation has the following tax shields:
  Year 1:
50,000(.2)(.34) = $3,400
  Year 2:
50,000(.32)(.34) = $5,440
  Year 3:
50,000(.192)(.34) = $3,264
  Year 4:
50,000(.1152)(.34) = $1,958.40
  Year 5:
50,000(.1152)(.34) + (0 - .34(0 – 2,880)) = $2,937.60 (Because the salvage is expected to be 0 in year 5, you need to compute the tax benefit received when the asset is disposed of at the end of year 5 to be consistent with the assumptions used in the straight-line calculation.)
The present value of the tax shield is $13,200.70.

As you can see from the differences in the present values, the company is better off receiving the tax shield sooner.
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After-tax Salvage
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Example: Depreciation and After-tax Salvage
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Example: Straight-line
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Example: Three-year MACRS

Slide 10.18
Example: Seven-year MACRS

Book value versus market value – net fixed assets do not necessarily bear any resemblance to the market value of the assets. The arbitrary methods used to compute depreciation rarely match changes in economic value.


C. An Example: The Majestic Mulch and Compost Company (MMCC)
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Slide 10.20
Replacement Problem – Computing Cash Flows
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Replacement Problem – Pro Forma Income Statements
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Replacement Problem – Incremental Net Capital Spending
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Replacement Problem – Cash Flow From Assets

Slide 10.24
Replacement Problem – Analyzing the Cash Flows

Lecture Tip, page 328: Although the impact of alternative depreciation methods was discussed in a previous lecture tip, this example provides a perfect format for reemphasizing the importance of using the depreciation schedule required by the IRS. The choice of depreciation calculations does impact the value of the investment.

To illustrate this point, rework the Majestic Mulch example (or have the students do it as homework) using straight-line depreciation.

The depreciation expense each year will be ($800,000 – $160,000) / 8 = $80,000. The after-tax salvage in year 8 will be $160,000 (=$160,000 - .34($160,000 – $160,000)).

Year
NI

OCF

CFFA
0




-$820,000
1
  $49,500
$129,500
  95,500
2
128,700
208,700
172,700
3
168,300
248,300
230,300
4
145,200
225,200
225,950
5
128,700
208,700
216,950
6
 95,700
175,700
192,200
7
62,700

142,700
159,200
8
29,700

109,700
335,700

At a cost of capital of 15%, the NPV is 34,789, the IRR is 16.13% and the payback period is between 4 and 5 years. Using straight-line depreciation reduces the value of the project by $30,699. It just goes to show that a company wants to take tax shields as early as the government will let them.

1.5. Alternative Definitions of Operating Cash Flow

Slide 10.25
Other Methods for Computing OCF

Suppose that sales = 1,000; operating costs = 600; depreciation = 200 and the tax rate = 34%

With our standard definition of OCF = EBIT – taxes + depreciation, we compute the following:

EBIT = 1,000 – 600 – 200 = 200

Taxes = 200(.34) = 68

OCF = 200 – 68 + 200 = 332

A. The Bottom-Up Approach


OCF = NI + depreciation

NI = 200 – 68 = 132

OCF = 132 + 200 = 332


It is extremely important to remember that this definition will only work when there is no interest expense. For that reason, it is often ideal for capital budgeting problems, but not for finding historical OCF.


B. The Top-Down Approach


OCF = Sales – Costs – Taxes

OCF = 1,000 – 600 – 68 = 332


C. The Tax Shield Approach


OCF = (Sales – Costs)*(1 – T) + Depreciation * T
OCF = (1,000 – 600)(1 - .34) + 200(.34)

OCF = 264 + 68 = 332


Under this approach we consider the cash flow without any noncash deductions and then add back the depreciation tax shield. If we had other noncash deductions, we would need to compute the tax shield associated with each one and add those back as well.


1.6. Some Special Cases of Discounted Cash Flow Analysis


A. Evaluating Cost-Cutting Proposals

Slide 10.26
Example: Cost Cutting The example in the slide and the IM differs from the one in the book. Click on the Excel icon to see the worked out solution.

Consider a $10,000 machine that will reduce pretax operating costs by $3,000 per year over the next five years. It will not require any changes in net working capital and is expected to have a salvage value of $1,000 in five years. Assume 5-year MACRS and a tax rate of 34%. The discount rate is 10%.


	Using the Tax Shield Approach
	
	
	
	
	
	

	OCF = (sales - costs)(1 - T) + DT
	
	
	
	
	
	

	Year
	0
	1
	2
	3
	4
	5
	

	Sales
	
	0
	0
	0
	0
	0
	

	Costs
	
	-3000
	-3000
	-3000
	-3000
	-3000
	

	(Sales - Costs)(1-T)
	
	1980
	1980
	1980
	1980
	1980
	

	
	
	
	
	
	
	
	Book Value

	Depreciation
	
	2000
	3200
	1920
	1152
	1152
	576

	Depreciation Tax Shield
	
	680
	1088
	652.8
	391.68
	391.68
	

	
	
	
	
	
	
	
	

	Operating Cash Flow
	
	2660
	3068
	2632.8
	2371.68
	2371.68
	

	Net Capital Spending
	-10,000
	
	
	
	
	855.84
	

	Cash Flow From Assets
	-10,000
	2,660
	3,068
	2,633
	2,372
	3,228
	

	
	
	
	
	
	
	
	

	The "costs" figure is negative because it is a cost savings, not an expense.
	

	
	
	
	
	
	
	
	


	Net present value
	$555.71 
	
	
	
	
	
	

	Internal Rate of Return
	12.13%
	
	
	
	
	
	


The after-tax salvage in year 5 is computed as 1000 - .34(1000 – 576) = 855.84


B. Setting the Bid Price

Slide 10.27
Example: Setting the Bid Price The example in the slide and the IM differs from the one in the book. Click on the Excel icon to see the worked out solution.

The lowest acceptable bid price is the one that makes the NPV = 0. At that price, you expect to just earn your required return.


Example:  The Army is asking for bids on multiple-use digitizing devices (MUDDs). The contract calls for four units to be delivered each year for the next three years. Labor and material costs are estimated to be $10,000 per MUDD. Production space can be leased for $12,000 per year. The project will require $50,000 in new equipment that is expected to have a salvage value of $10,000 at the end of the project. Making MUDDs will mean a $10,000 increase in net working capital. The tax rate is 34% and the required return is 15%. Assume that the equipment will be depreciated using straight-line depreciation.


	Year
	0
	1
	2
	3

	Cash Flows
	
	
	
	

	Operating Cash Flow
	
	OCF
	OCF
	OCF

	Capital Spending
	-50000
	
	
	10000

	Net Working Capital
	-10000
	
	
	10000

	Cash Flow from Assets
	-60000
	OCF
	OCF
	OCF + 20000


The depreciation expense each year will be (50,000 – 10,000)/3 = 13,333. This leads to a book value of 10,000 in year 3 and thus an after-tax salvage of 10,000.

To find the OCF, take the PV of the 20,000 in year 3 and add it to the cash flow in year 0. You then get the following cash flow stream.

Year
0

1

2

3
 
-46,850
OCF

OCF

OCF

This is just a three year annuity; compute the payment = 20,519.

Work from the bottom up to find the sales level that leads to an operating cash flow of 20,519.

OCF = NI + depreciation
20,519 = NI + 13,333
NI = 7186

NI = (Sales – costs – depreciation)(1 – T)
7186 = (Sales – 10,000*4 – 12,000 – 13,333)(1 - .34)
7186 = Sales(.66) – (65,333)(.66)
7186 = Sales(.66) – 43120
50,306 = Sales(.66)
Sales = 50,306 / .66 = 76,221

Bid price per unit = 76,221 / 4 = 19,055

This process works as long as you have straight line depreciation and constant costs per year. If you have different levels of cash flows each year because of changes in costs, etc., then set up all of the cash flows in a pro forma and compute an equivalent annual annuity as discussed in the next section. You can then adjust this number as necessary to get the price per unit.

C. Evaluating Equipment with Different Lives
Slide 10.28
Example: Equivalent Annual Cost Analysis The example in the slide and the IM differs from the one in the book. Click on the Excel icon to see the worked out solution.

The following example assumes that the equipment will be replaced indefinitely, straight-line depreciation, a 34% tax rate and a 15% required return.


The City Country Club is considering two types of batteries for use in electric golf carts. Burnout batteries cost $36 each, have a life of three years, cost $100 per year to keep charged, and have a salvage value of $5. Long-lasting batteries cost $60 each, have a life of five years, cost $88 per year to keep charged, and have a salvage value of $5.


Find the NPV for each battery. The easiest method for finding operating cash flow in this instance is the tax-shield approach.


You find the equivalent annual annuity by using the computed NPV as the present value and compute a payment for the appropriate number of years.


OCF = (sales – costs)(1 – T) + DT


Burnout:

Depreciation = (36 – 5)/3 = 10.33

OCF = (0 – 100)(1 - .34) + 10.33(.34) = -62.49


Year
OCF

Capital Spending
CFFA

0
0

-36


-36

1
-62.49




-62.49

2
-62.49




-62.49

3
-62.49

5


-57.49
NPV at 15% = -175.38
EAA = -76.81


Long-lasting:

Depreciation = (60 – 5)/5 = 11

OCF = (0 – 88)(1 - .34) + 11(.34) = -54.34


Year
OCF

Capital Spending
CFFA

0
0

-60


-60

1 – 4
-54.34




-54.34

5
-54.34

5


-49.34
NPV at 15% = -239.67

EAA = -71.50


It is cheaper to use the Long-lasting battery, so the country club should purchase it.


Lecture Tip, page 339: A complete discussion of capital budgeting under inflation is beyond the scope of this book; nonetheless, we provide a few guidelines for those who are interested.
     First, market rates (which underlie the discount rate) include an inflation premium; using a market-based discount rate implies that we should be using inflation adjusted cash flows. Second, inflation can impact different cash flows differently and adjustments should be made accordingly. Finally, while the depreciation expense is known, small firms must consider that inflation may push them into a higher tax bracket in the future.

1.7. Summary and Conclusions
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