Chapter 12

Lecture Notes

Chapter theme: The term capital budgeting is used to describe how managers plan significant cash outlays on projects that have long-term implications such as the purchase of new equipment and the introduction of new products. This chapter describes several tools that can be used by managers to help make these types of investment decisions.   

I. Capital budgeting – planning investments  
A. Typical capital budgeting decisions  

i. Capital budgeting analysis can be used for any decision that involves an outlay now in order to obtain some future return. Typical capital budgeting decisions include:

1. Cost reduction decisions. Should new equipment be purchased to reduce costs?

2. Expansion decisions. Should a new plant or warehouse be purchased to increase capacity and sales?

3. Equipment selection decisions. Which of several available machines should be purchased?

4. Lease or buy decisions. Should new equipment be leased or purchased?

5. Equipment replacement decisions. Should old equipment be replaced now or later?
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“The Yukon Goes Online” (see page 504)

B. Types of capital budgeting decisions

i. There are two main types of capital budgeting decisions:

1. Screening decisions relate to whether a proposed project passes a preset hurdle.

a. For example, a company may have a policy of accepting projects only if they promise a return of 20% on the investment.  

2. Preference decisions relate to selecting among several competing courses of action.

a. For example, a company may be considering several different machines to replace an existing machine on the assembly line. 

ii. In this chapter, we initially discuss ways of making screening decisions. Preference decisions are discussed toward the end of the chapter.

C. The time value of money

i. The time value of money concept recognizes that a dollar today is worth more than a dollar a year from now. Therefore, projects that promise earlier returns are preferable to those that promise later returns.  

ii. The capital budgeting techniques that best recognize the time value of money are those that involve discounted cash flows (the concepts of discounting cash flows and using present value tables are explained in greater detail in Appendix 12A).
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“Choosing a Cat” (see page 506) 

II. The net present value method

Learning Objective 1: Evaluate the acceptability of an investment project using the net present value method.

A.  Key concepts/assumptions

i. The net present value method compares the present value of a project’s cash inflows with the present value of its cash outflows. The 

difference between these two streams of cash flows is called the net present value.

ii. The net present value is interpreted as follows:

1. If the net present value is positive, then the project is acceptable.

2. If the net present value is zero, then the project is acceptable.

3. If the net present value is negative, then the project is not acceptable.


iii. Net present value analysis (as well as the internal rate of return, which will be discussed shortly) emphasizes cash flows and not accounting net income. The reason is that accounting net income is based on accruals that ignore the timing of cash flows into and out of an organization.


1. Examples of typical cash outflows that are included in net present value calculations are as shown. Notice the term working capital which is defined as current assets less current liabilities.

Helpful Hint: The role of working capital in capital budgeting often confuses students. Emphasize that the initial investment in working capital at the beginning of the project for items such as inventories is recaptured at the end of the project when working capital is no longer required. Thus, working capital is recognized as a cash outflow at the beginning of the project and a cash inflow at the end of the project. 

2. Examples of typical cash inflows that are included in net present value calculations are as shown.
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iv. Two simplifying assumptions are usually made in net present value analysis:

1. The first assumption is that all cash flows other than the initial investment occur at the end of periods.

2. The second assumption is that all cash flows generated by an investment project are immediately reinvested at a rate of return equal to the discount rate.
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“A Return on Investment of 100%” (see page 509)

v. A company’s cost of capital, which is defined as the average rate of return a company must pay to its long-term creditors and shareholders for the use of their funds, is usually regarded as the minimum required rate of return. When the cost of capital is used as the discount rate, it serves as a screening device in net present value analysis.


B. The net present value method: an example

i. Assume the information as shown with respect to Lester Company.

1. Also assume that at the end of five years the working capital will be released and may be used elsewhere.

2. Lester Company’s discount rate is 10%.

3. Should the contract be accepted? 


ii. The annual net cash inflow from operations ($80,000) is computed as shown.


iii. Since the investments in equipment ($160,000) and working capital ($100,000) occur immediately, the discounting factor used is 1.000.

iv. The present value factor for an annuity of $1 for five years at 10% is 3.791. Therefore, the present value of the annual net cash inflows is $303,280. 


v. The present value factor of $1 for three years at 10% is 0.751. Therefore, the present value of the cost of relining the equipment in three years is $22,530.

vi. The present value factor of $1 for five years at 10% is 0.621. Therefore, the present value of the salvage value of the equipment is $3,105.

vii. The net present value of the investment opportunity is $85,955. Since the net present value is positive, it suggests making the investment.


Quick Check – net present value calculations
III. Expanding the net present value method

A. We will now expand the net present value method to include two alternatives and the concept of relevant costs. The net present value method can be used to compare competing investment projects in two ways – the total cost approach and the incremental cost approach. 

B. The total cost approach – an example

i. Assume that White Co. has two alternatives – remodel an old car wash or remove the old car wash and replace it with a new one.  

1. The company uses a discount rate of 10%.

2. The net annual cash inflows are $60,000 for the new car wash and $45,000 for the old car wash. 

ii. In addition, assume that the information as shown relates to the installation of a new washer.

iii. The net present value of installing a new washer is $83,202.

iv. If White chooses to remodel the existing washer, the remodeling costs would be $175,000 and the cost to replace the brushes at the end of six years would be $80,000.


v. The net present value of remodeling the old washer is $56,405.

vi. While both projects yield a positive net present value, the net present value of the new washer alternative is $26,797 higher than the remodeling alternative. 
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C. The incremental cost approach – continuing with the example 

i. Under the incremental cost approach, only those cash flows that differ between the remodeling and replacing alternatives are considered.

ii. The differential cash flows between the alternatives are as shown. Notice, the net present value of $26,797 is identical to the answer derived from the total cost approach.

Helpful Hint: Any decision always has at least two alternatives. Often one of these alternatives is the status quo. In problems evaluating a single project, the incremental-cost approach is usually used. The incremental costs and benefits of the project relative to the status quo are the focus of the analysis.

Quick Check – total cost and incremental cost approaches

D. Least cost decisions

i. In decisions where revenues are not directly involved, managers should choose the alternative that has the least total cost from a present value perspective.


ii. Home Furniture Company – an example (we will analyze this decision using the total-cost approach).
1. Assume the following:

a. Home Furniture Company is trying to decide whether to overhaul an old delivery truck or purchase a new one.

b. The company uses a discount rate of 10%.

2. The information pertaining to the old and new trucks is as shown.

3. The net present value of buying a new truck is ($32,883). The net present value of overhauling the old truck is ($42,255).

a. Notice both numbers are negative because there is no revenue involved – this is a least cost decision.

4. The net present value in favor of purchasing the new truck is $9,372.


Quick Check – least cost decisions
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“Trading In That Old Car” (see page 515)
Learning Objective 2: Rank investment projects in order of preference.

IV. Preference decisions – the ranking of investment projects

A. Background


i. Recall that when considering investment opportunities, managers must make two types of decisions – screening decisions and preference decisions.

1. Screening decisions, which come first, pertain to whether or not a proposed investment is acceptable. 

2. Preference decisions, which come after screening decisions, attempt to rank acceptable alternatives from the most to least appealing.

a. Preference decisions need to be made because the number of acceptable investment alternatives usually exceeds the amount of available funds.

B. Net present value method

i. The net present value of one project cannot be directly compared to the net present 
value of another project unless the investments are equal.


ii. In the case of unequal investments, a profitability index can be computed as shown. Notice,

1. The profitability indexes for investments A and B are 1.01 and 1.20, respectively.

2. The higher the profitability index, the more desirable the project. Therefore, investment B is more desirable than investment A.

3. Since in this type of situation, the constrained resource is the limited funds available for investment, the profitability index is similar to the contribution margin per unit of the constrained resource as discussed in Chapter 11. 

C. Internal rate of return method


i. When using the internal rate of return method to rank competing investment projects, the preference rule is: the higher the internal rate of return, the more desirable the project.

V. Other approaches to capital budgeting decisions

A. This section focuses on two other methods of making capital budgeting decisions – the payback method and the simple rate of return. The payback method will be discussed first followed by the simple rate of return method.

Learning Objective 3: Determine the payback period for an investment. 

B. The payback method

i. Key concepts 

1. The payback method focuses on the payback period, which is the length of time that it takes for a project to recoup its initial cost out of the cash receipts that it generates.

2. When the net annual cash inflow is the same every year, the formula for computing the payback period is as shown.

ii. The Daily Grind – an example


1. Assume the management of the Daily Grind wants to install an espresso bar in its restaurant.

a. The cost of the espresso bar is $140,000 and it has a 10-year life.

b. The bar will generate annual net cash inflows of $35,000.

c. Management requires a payback period of five years or less.

d. What is the payback period on the espresso bar?

2. The payback period is 4.0 years. Therefore, management would choose to invest in the bar.


Quick Check – the payback method
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iii. Evaluation of the payback method

1. Criticisms

a. A shorter payback period does not always mean that one investment is more desirable than another. 

· The payback method ignores cash flows after the payback period, thus it has no inherent mechanism for highlighting differences in useful life between investments.

b. The payback method does not consider the time value of money.

Helpful Hint: Ask students to choose between two options that each require an initial investment of $4,000. Option A returns $1,000 at the end of each four years; option B returns $4,000 at the end of the fourth year. Under the payback method, options A and B are equally preferable. Note, however, that option A is better, since the cash flows come earlier. Now add that in year 5, option A will produce an additional cash inflow of $5,000 but that option B will never generate another dollar after the fourth year. Repeat the question of preference of option A or B using only the payback method. The payback method ignores the time value of money and does not measure profitability; it just measures the time required to recapture the original investment.

2. Strengths

a. It can serve as a screening tool to help identify which investment proposals are in the “ballpark.”
b. It can aid companies that are “cash poor” in identifying investments that will recoup cash investments quickly.

c. It can help companies that compete in industries where products become obsolete rapidly to identify products that will recoup their initial investment quickly. 

“In Business Insights” 



“Conservation is not Self-Denial” (see page 519)

iv. Payback and uneven cash flows


1. When the cash flows associated with an investment project change from year to year, the payback formula introduced earlier cannot be used. Instead, the unrecovered investment must be tracked year by year.

2. For example, if a project requires an initial investment of $4,000 and provides uneven net cash inflows in years 1-5 as shown. The investment would be fully recovered in year 4.

Learning Objective 4: Compute the simple rate of return for an investment.

C. The simple rate of return method

i. Key concepts

1. The simple rate of return method (also known as the accounting rate of return or the unadjusted rate of return) does not focus on cash flows, rather it focuses on accounting net operating income.

2. The equation for computing the simple rate of return is as shown.

ii. The Daily Grind – an example

1. Assume the management of the Daily Grind wants to install an espresso bar in its restaurant.

a. The cost of the espresso bar is $140,000 and it has a 10-year life.

b. The espresso bar will generate incremental revenues of $100,000 and 

incremental expenses of $65,000 including depreciation.

c. What is the simple rate of return on this project?

2. The simple rate of return is 25%. 
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iii. Criticism of the simple rate of return

1. It does not consider the time value of money.

2. The simple rate of return fluctuates from year to year when used to evaluate projects that do not have constant annual incremental revenues and expenses. 

a. The same project may appear desirable in some years and undesirable in others.

“In Business Insights”

 “Watching the Really Long Term” (see page 523)

VI. Postaudit of investment projects

A. A postaudit is a follow-up after the project has been completed to see whether or not expected results were actually realized.


i. The data used in a postaudit analysis should be actual observed data rather than estimated data.

“In Business Insights”

 “Counting the Environmental Costs” (see page 524)
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VII. Appendix 12A: the concept of present value (Slide #65 is the title slide for the appendix)
Learning Objective 5: Understand present value concepts and the use of present value tables. 

A. The mathematics of interest

i. A dollar received today is worth more than a dollar received a year from now because you can put it in the bank today and have more than a dollar a year from now.

ii. An example

1. Assume a bank pays 8% interest on a $100 deposit made today. 

2. How much will the $100 be worth in one year?

3. The equation needed to answer this question is as shown, where:

a. F1 = the balance at the end of one period.

b. P = the amount invested now.

c. r  = the rate of interest per period. 

4. Solving this equation, the answer is $108.

5. The $100 outlay is called the present value of the $108 amount to be received in one 

year. It is also known as the discounted value of the future $108 receipt. 

6. The $108 can also be derived by using the future value of $1 table shown in Appendix 12B-1.

a. An excerpt from the appropriate table is as shown.

b. Notice, the appropriate factor from this table is 1.08 and the future value is $108.

iii. Compound interest – the example continued

1. What if the $108 was left in the bank for a second year? How much would the original $100 be worth at the end of the second year?

2. The equation needed to answer this question is as shown, where:

a. F = the ending balance. 

b. P = the amount invested now.
c. r = the rate of interest per period.

d. n = the number of periods.

3. Solving this equation, the answer is $116.64.

a. The interest that is paid in the second year on the interest earned in the first year is known as compound interest.

4. The $116.64 can also be derived by using the future value of an annuity of $1 table in Appendix 12B-2. 

a. An excerpt from the appropriate table is as shown.

b. Notice, the appropriate factor from this table is 1.166 and the future value is $116.64.

B. Computation of present value

i. An investment can be viewed in two ways – its future value or its present value. In the example just completed, the present value was known and the future value was the unknown that we computed. Let’s look at the opposite situation – the future value is known and the present value is the unknown that we must compute.

ii. Present value – an example

1. Assume a bond will pay $100 in two years. If an investor can earn 12% on their investments, what is the present value of the bond? 

2. The equation needed to answer this question is as shown, where:

a. F = the ending balance. 

b. P = the amount invested now.
c. r = the rate of interest per period.

d. n = the number of periods.

3. Solving this equation, P = $79.72.

a. This process is called discounting. We have discounted the $100 to its present value of $79.72. The interest rate used to find the present value is called the discount rate. 

4. We can verify, as shown on the slide, that if we put $79.72 in the bank today at 12% interest, it would grow to $100 at the end of two years.

5. We can also use the present value of $1 table from Appendix 12B-3 to verify the accuracy of the $79.72 figure.

a. An excerpt of the appropriate table is as shown.

b. The appropriate present value factor is 0.797 and the present value is $79.72 (rounded).

 

Quick Check – present value calculations

C. Present value of a series of cash flows

i. Although some investments involve a single sum to be received (or paid) at a single point in the future, other investments involve a series of identical cash flows known as an annuity.

ii. Lacey Inc. – an example


1. Assume Lacey Inc. purchased a tract of land on which a $60,000 payment will be due each of the next five years.

2. What is the present value of this stream of cash payments when the discount rate is 12%?

3. Appendix 12B-4 contains a present value of an annuity of $1 table. An excerpt from this table is as shown.

4. The appropriate present value factor is 3.605. The present value is $216,300.


Quick Check – present value of an annuity calculations

AGENDA: CAPITAL BUDGETING DECISIONS

A.
Present value concepts.
1.
Interest calculations.
2.
Present value tables.

B.
Net present value method.

C.
Cost of capital as a screening tool.

D.
Further aspects of the net present value method.

1.
Total-cost approach.
2.
Incremental-cost approach.

3.
Least-cost decisions.

E.
Preference rankings.

F.
Payback period method.

G.
Simple rate of return method.

PRESENT VALUE CONCEPTS


A dollar today is worth more than a dollar a year from now since a dollar received today can be invested, yielding more than a dollar a year from now.

MATHEMATICS OF INTEREST


If P dollars are invested today at the annual interest rate r, then in n years you would have Fn dollars computed as follows:

Fn = P(1 + r)n
EXAMPLE: If $100 is invested today at 8% interest, how much will the investment be worth in two years?

F2 = $100(1 + 0.08)2
F2 = $116.64

The $100 investment earns $16.64 in interest over the two years as follows:

	Original deposit

	$100.00

	Interest—first year ($100 × 0.08)

	     8.00

	Total amount

	108.00

	Interest—second year ($108 × 0.08)

	     8.64

	Total amount

	$116.64


PRESENT AND FUTURE VALUES


The value of an investment can be viewed in two ways. It can be viewed either in terms of its value in the future or in terms of its value in the present, as shown below.
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PRESENT VALUE


The present value of any sum to be received in the future can be computed by turning the interest formula around and solving for P:
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EXAMPLE: A bond will pay off $100 in two years. What is the present value of the $100 if an investor can earn a return of 12% on investments?
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P = $100 (0.797)

P = $79.70


The following points should be noted:

•
The process of finding the present value of a future cash flow is called discounting. We have discounted the $100 to be received in two years to its present value of $79.70.

•
The 12% interest rate that we used to find this present value is called the discount rate.

•
The present value factor 0.797 can be found:

•
Using the formula (perhaps with a calculator).

•
Using a Present Value Table.

PRESENT VALUE TABLES

Excerpt from Table 12B-3:
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	Periods
	. . .
	11%
	12%
	13%
	. . .

	1
	
	0.901
	0.893
	0.885
	

	2
	
	0.812
	0.797
	0.783
	

	3
	
	0.731
	0.712
	0.693
	

	4
	
	0.659
	0.636
	0.613
	

	5
	
	0.593
	0.567
	0.543
	


Note:

•
The numbers in the table represent the present value, at the specified discount rate, of $1 received at the end of the specified period.

•
The present value is the amount that would have to be put into the bank today at the specified interest rate in order to have accumulated $1 at the end of the specified period.

•
The present value factors decrease as the number of periods increases.

•
The present value factors decrease as interest rate increases.

PRESENT VALUE TABLES (cont’d)


Some investments involve a series of identical cash flows at the end of each year. Such a stream of equal cash flows is called an annuity.

EXAMPLE: Lacey Company has purchased a tract of land on which a $1,000 payment will be due each year for the next five years. What is the present value of this stream of cash payments when the discount rate is 12%?

	
	Cash
	12% Factor
	Present

	Year
	Payment
	(Table 12B-3)
	 Value 

	1
	$1,000
	0.893
	$  893

	2
	 1,000
	0.797
	797

	3
	 1,000
	0.712
	712

	4
	 1,000
	0.636
	636

	5
	 1,000
	0.567
	    567

	
	
	3.605
	$3,605



We could have arrived at the same answer by multiplying the sum of the present value factors by the annual cash payment:

3.605 × $1,000 = $3,605


We can avoid having to add together the present value factors by using the Present Value Table for an Annuity. The $1,000 equal cash payments constitute an annuity. The annuity table assumes that the first payment occurs at the end of the first period and then continues for n periods.

PRESENT VALUE TABLES (cont’d)

Excerpt from Table 12B-4

Present Value of an Annuity of $1 in Arrears

	Periods
	. . .
	11%
	12%
	13%
	. . .

	1
	
	0.901
	0.893
	0.885
	

	2
	
	1.713
	1.690
	1.668
	

	3
	
	2.444
	2.402
	2.361
	

	4
	
	3.102
	3.037
	2.974
	

	5
	
	3.696
	3.605
	3.517
	


Table 12B-4 is constructed by adding down the column in Table 12B-3:

	
	12%

	Periods
	Table 12B-3
	
	Table 12B-4

	1
	0.893
	
	0.893

	2
	 + 0.797
	
	1.690

	3
	 + 0.712
	
	2.402

	4
	 + 0.636
	
	3.037

	5
	 + 0.567
	
	3.605


CAPITAL BUDGETING


Capital budgeting is concerned with planning significant outlays that have long-run implications, such as acquiring new equipment.

CAPITAL BUDGETING METHODS 


Capital budgeting methods can be divided into two groups:

1.
Discounted cash flow:

a.
Net present value method.

b.
Internal rate of return method.

2.
Other methods:

a.
Payback method.

b.
Simple rate of return method.


As the name implies, the discounted cash flow methods involve discounting cash flows, not accounting net operating income.


Typical cash flows:


•
Cash outflows:


•
Initial investment.


•
Increased working capital.


•
Repairs and maintenance.


•
Incremental operating costs.


•
Cash inflows:


•
Incremental revenues. 


•
Reduction in costs.


•
Salvage value.


•
Release of working capital.

NET PRESENT VALUE METHOD


Under the net present value method, the present value of all cash inflows is compared to the present value of all cash outflows for a project.

EXAMPLE: Harper Company has been offered a five-year contract to provide component parts for a large manufacturer. The following data relate to the contract:

•
Costs and revenues due to the contract would be:

	Cost of special equipment

	$160,000

	Working capital required

	$100,000

	Relining of the equipment in three years

	$30,000

	Salvage value of the equipment in five years

	$5,000

	Annual revenues and costs:
	

	Sales revenue from parts

	$750,000

	Cost of parts sold

	$400,000

	Out-of-pocket costs (for salaries, shipping, and so forth)

	$270,000


•
At the end of five years the working capital would be released for use elsewhere in the company.

•
Harper Company uses a discount rate of 10%.

Given the above data, should the contract be accepted?

NET PRESENT VALUE METHOD (cont’d)

	Sales revenue

	$750,000

	Less cost of parts sold

	400,000

	Less other out-of-pocket costs

	 270,000

	Annual net cash inflows

	$ 80,000


	
	
	Cash
	10%
	Present

	
	Year(s)
	 Flow
	Factor
	 Value 

	Investment in equipment

	Now
	$(160,000)
	1.000
	$(160,000)

	Working capital needed

	Now
	$(100,000)
	1.000
	(100,000)

	Annual net cash inflows

	1-5
	$80,000 
	3.791
	303,280 

	Relining of equipment

	3
	$(30,000)
	0.751
	( 22,530)

	Working capital released

	5
	$100,000 
	0.621
	62,100 

	Salvage value of equipment

	5
	$5,000 
	0.621
	     3,105 

	Net present value

	
	
	
	$  85,955 


COST OF CAPITAL AS A SCREENING TOOL

•
Businesses often use their cost of capital as the discount rate in capital budgeting decisions. The cost of capital is the overall cost to the company of obtaining investment funds, including the cost of both debt and equity sources.

•
The cost of capital can be used to screen investment projects. Any project with a negative net present value is rejected unless there is some other overriding factor.

NET PRESENT VALUE: TOTAL-COST APPROACH


White Company is trying to decide whether to remodel an old car wash or remove it entirely and install a new one in its place. The company uses a discount rate of 10%. Relevant data follow:

	
	New Car Wash
	Old Car Wash

	Annual revenues

	$90,000
	$70,000

	Annual cash operating costs

	 30,000
	 25,000

	Net annual cash inflows

	$60,000
	$45,000


	
	
	Cash
	10%
	Present

	
	Year(s)
	Flows
	Factor
	Value

	Install new car wash:
	
	
	
	

	Initial investment

	Now
	$(300,000)
	1.000
	$(300,000)

	Salvage of old equipment

	Now
	$40,000 
	1.000
	40,000 

	Replacement of brushes

	6
	$(50,000)
	0.564
	( 28,200)

	Net annual cash inflows

	1-10
	$60,000 
	6.145
	368,700 

	Salvage of new equipment

	10
	$7,000 
	0.386
	      2,702 

	Net present value

	
	
	
	$   83,202 

	
	
	
	
	

	Remodel old car wash:
	
	
	
	

	Initial investment

	Now
	$(175,000)
	1.000
	$(175,000)

	Replacement of brushes

	6
	$(80,000)
	0.564
	( 45,120)

	Net annual cash inflows

	1-10
	$45,000 
	6.145
	276,525 

	Salvage of old equipment

	10
	$0 
	0.386
	             0 

	Net present value

	
	
	
	$   56,405 

	
	
	
	
	

	Net present value in favor of the new car wash

	
	
	
	$   26,797 


NET PRESENT VALUE: INCREMENTAL-COST APPROACH


When only two alternatives are being considered, the incremental-cost approach is often simpler than the total-cost approach.


The data on White Company’s car washes are shown below in incremental format. The table considers only those cash flows that would change if the new car wash were installed (i.e., only the relevant cash flows). 

	
	
	Cash
	10%
	Present

	
	Year(s)
	Flows
	Factor
	Value

	Increased investment required for the new car wash

	Now
	$(125,000)
	1.000
	$(125,000)

	Salvage of old equipment

	Now
	$40,000 
	1.000
	40,000 

	Reduced cost of brush replacements

	6
	$30,000 
	0.564
	16,920 

	Increased net annual cash inflows

	1-10
	$15,000 
	6.145
	92,175 

	Salvage of new equipment

	10
	$7,000 
	0.386
	      2,702 

	Net present value in favor of the new car wash

	
	
	
	$  26,797 


LEAST COST DECISIONS: TOTAL-COST APPROACH


In decisions that do not affect revenues, the alternative that has the least total cost from a present value perspective should be selected.

EXAMPLE: Home Furniture Company is trying to decide whether to overhaul an old delivery truck or purchase a new one. The company uses a discount rate of 10%. Using the total cost approach, the analysis would be conducted as follows:

	
	
	Cash
	10%
	Present

	
	Year(s)
	Flows
	Factor
	Value

	Buy the new truck:
	
	
	
	

	Purchase cost

	Now
	$(21,000)
	1.000
	$(21,000)

	Salvage value of old truck

	Now
	$9,000 
	1.000
	9,000 

	Annual cash operating costs

	1-5
	$(6,000)
	3.791
	(22,746)

	Salvage value of new truck

	5
	$3,000 
	0.621
	     1,863 

	Present value

	
	
	
	$(32,883)

	
	
	
	
	

	Keep the old truck:
	
	
	
	

	Overhaul cost

	Now
	$(4,500)
	1.000
	$(  4,500)

	Annual cash operating costs

	1-5
	$(10,000)
	3.791
	(37,910)

	Salvage value of old truck

	5
	$250 
	0.621
	       155 

	Present value

	
	
	
	$(42,255)

	
	
	
	
	

	Net present value in favor of purchasing the new truck

	
	
	
	$   9,372 


LEAST COST DECISIONS: INCREMENTAL-COST APPROACH


Least cost decisions can also be made using the incremental-cost approach.


Data relating to Home Furniture Company’s delivery truck decision are presented below focusing only on incremental costs. Only those cash flows that would change if the new truck were purchased are included in the analysis.

	
	
	Cash
	10%
	Present

	
	Year(s)
	Flows
	Factor
	Value

	Incremental cost to purchase the new truck

	Now
	$(16,500)
	1.000
	$(16,500)

	Salvage value of old truck

	Now
	$9,000 
	1.000
	9,000 

	Savings in annual cash operating costs

	1-5
	$4,000 
	3.791
	15,164 

	Difference in salvage value in 5 years

	5
	$2,750 
	0.621
	    1,708 

	Net present value in favor of purchasing the new truck

	
	
	
	$  9,372 


RANKING INVESTMENT PROJECTS


Preference decisions come after all of the unacceptable projects have been screened out. Preference decisions are concerned with deciding which of the acceptable projects is best.


The net present value of one investment project should not be compared directly to the net present value of another investment project unless the projects are of equal size.

EXAMPLE: Dexter Company is considering two investment projects, as shown below:

	
	Project A
	Project B

	Investment required

	$(600,000)
	$(300,000)

	Present value of cash inflows

	   690,000 
	   380,000 

	Net present value

	$   90,000 
	$   80,000 


Although Project A has a higher net present value than Project B, the projects are not strictly comparable since they are not equal in size.

RANKING INVESTMENT PROJECTS (cont’d)


The project profitability index permits comparisons of different sized projects.
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Project B will generate $0.27 of profit (in terms of net present value) for each dollar of investment, whereas Project A will generate only $0.15 of profit for each dollar of investment. Thus, if investment funds are limited, Project B is more desirable than Project A.


When using the net present value method to rank competing investment projects, the preference rule is: The higher the profitability index, the more desirable the project.

OTHER CAPITAL BUDGETING METHODS


Two other popular methods of making capital budgeting decisions do not involve discounting cash flows. They are the payback method and the simple rate of return method.

THE PAYBACK METHOD

•
The payback period is the length of time that it takes for an investment to fully recoup its initial cost out of the cash receipts that it generates.

•
The basic premise of the payback method is that the quicker the cost of an investment can be recovered, the better the investment is.

•
The payback method is most appropriate when considering projects whose useful lives are short and unpredictable.

•
The payback period is expressed in years. When the same cash flow occurs every year, the following formula can be used:
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THE PAYBACK METHOD (cont’d)

EXAMPLE: Myers Company wants to install an espresso bar in place of several coffee vending machines in one of its stores. The company estimates that incremental annual revenues and expenses associated with the espresso bar would be:

	Sales

	
	$100,000

	Less variable expenses

	
	   30,000

	Contribution margin

	
	70,000

	Less fixed expenses:
	
	

	Insurance

	$  9,000
	

	Salaries

	26,000
	

	Depreciation

	  15,000
	   50,000

	Net operating income

	
	$ 20,000



Equipment for the espresso bar would cost $150,000 and have a 10-year life. The old vending machines could be sold now for a $10,000 salvage value. The company requires a payback of 5 years or less on all investments.

	Net operating income (above)

	$20,000

	Add: Noncash deduction for depreciation

	 15,000

	Net annual cash inflow

	$35,000

	
	

	Investment in the espresso bar

	$150,000

	Deduct: Salvage value of old machines

	   10,000

	Investment required

	$140,000
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SIMPLE RATE OF RETURN METHOD


Unlike other capital budgeting methods, the simple rate of return focuses on accounting net income instead of on cash flows. The formula is:


[image: image10.wmf]Annual incremental net operating income

Simple rate

 = 

of return

Initial investment


Note that incremental revenue and incremental expenses are not necessarily the same as incremental cash inflows and outflows. For example, depreciation should be included as part of incremental expenses, but not as part of incremental cash outflows.

EXAMPLE: Refer to the data for Myers Company on the preceding page. What is the simple rate of return on the espresso bar?

	Annual incremental net operating income

	$20,000

	Initial investment

	$140,000



[image: image11.wmf]$20,000
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The simple rate of return method ignores the time value of money.
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