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Transition Notes
The material on the multiyear focus of capital budgeting has been rewritten to emphasize its life-cycle budgeting and costing characteristics. The stages of capital budgeting have been streamlined and rewritten, incorporating the prior six-stage process into five stages. These stages are detailed throughout the chapter. The presentation of the net present value method has been rewritten, as has the comparison between net present value and internal rate-of-return. There is a great deal of new and revised problem material at the end of the chapter.
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I.
LEARNING OBJECTIVES

1. Understand the five stages of capital budgeting for a project.
2. Use and evaluate the two main discounted cash flow (DCF) methods: the net present value (NPV) method and the internal rate-of-return (IRR) method.
3. Use and evaluate the payback and discounted payback method.
4. Use and evaluate the accrual accounting rate-of-return (AARR) method.
5. Identify relevant cash inflows and outflows for capital budgeting decisions.
6. Understand issues involved in implementing capital budgeting decisions and evaluating managerial performance.
7. Identify strategic considerations in capital budgeting decisions.
II. CHAPTER SYNOPSIS

This chapter introduces accounting for long-run investment decisions, those involving capital assets used by companies for multiyear periods to generate revenues. The chapter looks specifically at capital budgeting on a project-by-project basis. Management accountants play a key role in the planning and analysis of proposed and implemented capital expenditures, both by identifying those projects with the highest estimated return and by comparing actual and estimated returns.

The five stages of capital budgeting for a project are: identify; obtain information; make predictions; choose an alternative; implement the decision, evaluate performance, and learn. Four methods for evaluating proposed capital projects are presented. Discounted cash flow (DCF) methods include the net present value (NPV) method and the internal rate-of-return (IRR) method. In addition, the payback and discounted payback methods, and the accrual accounting rate-of-return (AARR) method are covered. Determination of relevant cash inflows and cash outflows associated with capital projects is also reviewed. Income tax considerations in capital budgeting analysis are incorporated into the chapter.

III. POINTS OF EMPHASIS

1. Emphasize the five stages of capital budgeting. Students tend to get too caught up in the method used for selection of the project and do not grasp the importance of “implement the decision, evaluate performance, and learn” stages.

2. Students should have a basic comprehension of the four methods. It is important for them to be able to distinguish the characteristics that set each apart and why each method is used.

3. The discounted cash flow methods (NPV, IRR) and discounted payback are preferred as they take into account the time value of money, but payback has its adherents due to its simplicity. AARR does not consider cash flows, but looks at the accrual accounting numbers.

4. It is also important that students realize what is involved in determining relevant cash flows. The initial investment is more than the purchase price. Tax considerations must be taken into account in the operating flows as well as the terminal flows. 
IV. CHAPTER OUTLINE
	LEARNING 

OBJECTIVE
	1

	Understand the five stages of capital budgeting for a project

… identify projects, obtain information, make predictions, make decisions, and implement the decision, evaluate performance, and learn



	


1.1
Capital budgeting is the process of making long-run planning decisions for investments in projects. Analogous to the five-stage decision sequence covered throughout this text, there are five stages to the capital budgeting process. Managers must choose from a group of projects, each of which may span several periods. This results in two dimensions of cost analysis:

· Horizontal—across the project dimension

· Vertical—as the accounting period dimension

TEACHING POINT. When making an investment is mentioned, students tend to think of investments from a narrow perspective, as in investing in stocks. A simple example will help broaden their perspective. Ask the students why they might invest in a particular stock. You will get responses centered around, “to make a gain or profit.” Then ask, “Why would a company purchase a widget-making machine?” Some will say “To make widgets,” but eventually you should get a response that it is done to make a profit—the same reason for investing in stocks. Thus, an investment can be anything in which the company anticipates making a profit.
· Stage one of the capital budgeting process is to identify projects. At this stage the company seeks to identify potential capital investments that agree with the organization’s strategy.

· Stage two of the capital budgeting process is to obtain information. At this stage the company seeks to gather information from all parts of the value chain to evaluate alternative projects.

· Stage three involves making predictions, forecasting all potential cash flows attributable to the projects identified in stage 1.

· Stage four is to choose an alternative. Determine which investment yields the greatest benefit and the least cost to the organization.

· Stage five is to implement the decision, evaluate performance, and learn. Obtain funding and make the investments selected in stage 3. Track actual cash flows from the project and compare them against estimated numbers and revise plans if necessary.

(Exhibit 21-1 graphically displays the project and time dimensions of capital budgeting.)
	LEARNING 

OBJECTIVE
	2

	Use and evaluate the two main discounted cash flow (DCF) methods: the net present value (NPV) method and the internal rate-of-return (IRR) method

… to explicitly consider all project cash flows and the time value of money



	


2.1
Discounted cash flow (DCF) methods measure all expected future cash inflows and outflows of a project and discount them back to the present period. This is done by considering the time value of money. Observe that the time value of money is the opportunity cost from not having the money today.
TEACHING POINT. Explore the concept that money has a time value. Ask the students if they would rather have $100 today or in a year. Obviously, most will select today. Then raise the amount promised in a year until someone will take the deferred amount. Explore reasons to take the money today—present need, uncertainty about getting the money, invest it, and earn more, and so on.
2.2
The two DCF methods, net present value (NPV) and the internal rate-of-return (IRR) use the required rate of return (RRR) which is the minimum acceptable annual return on the investment. RRR is also referred to as the discount rate, hurdle rate, cost of capital, or opportunity cost of capital.
2.3
The net present value method calculates expected monetary gain or loss from a project by discounting all expected future cash inflows and outflows back to the present point in time using the required rate of return. Projects with a zero or positive NPV will be acceptable as they meet the RRR. An NPV calculation involves a three step process:
Step 1:
Draw a sketch of relevant inflows and outflows. Be certain to include only cash inflows and outflows. Avoid accrual-accounting concepts such as depreciation.
Step 2:
Discount the cash flows using the correct compound interest table from the Appendix and sum them.

Step 3:
Make the project decision on the basis of calculated NPV.

(Exhibit 21-2 illustrates use of the net present value (NPV) method to analyze a project.)
TEACHING POINT. Walk through at least one net present value problem with the class. This will enhance their understanding of the material. Get the students involved in the problem material. Normally, this is something they have difficulty with, hands-on learning will help them comprehend the material better.

Point out the limitations of the tables—not every interest rate or period is on them. You may wish to demonstrate NPV using a business calculator or an Excel spreadsheet.

2.4 
The internal rate-of-return (IRR) method calculates the discount rate at which an investment’s present value of all expected cash inflows equals the present value of its expected cash outflows (NPV = 0).

2.5
IRR is most easily determined with the use of a business calculator or computer software such as Excel. Lacking these, a trial-and-error approach must be utilized. The steps to follow are:

Step 1:
Select a discount rate and calculate the project’s NPV.

Step 2:
If the calculated NPV is less than zero use a lower rate, if greater than zero, use a higher rate. Continue this process until the NPV approaches zero.

If cash inflows are constant, the IRR can be determined by dividing the cost by the annual cash flows. This gives a factor. Using the number of periods use the Present Value of an Annuity table to find the number on the table closest to the calculated factor. The rate for that column will represent an approximation of the IRR.
2.6
A project is accepted only if the IRR equals or exceeds the required rate of return (RRR).

TEACHING POINT. As with the NPV method, demonstrate the calculation of IRR. To save time, illustrate IRR in a project with uniform cash flows and one using Excel, thus avoiding the trial-and-error approach.

(Exhibit 21-3 illustrates use of the internal rate-of-return (IRR) method to analyze a project.) 

2.7
The NPV method is generally regarded as the appropriate method for project selection decisions as choosing projects that meet NPV criteria leads to shareholder value maximization. Four advantages of the NPV method are cited:

· NPV expresses computations in dollars, so NPV’s of individual projects can be summed to calculate an NPV of a combination of projects.

· The NPV of a project can always be computed and expressed as a unique number. In some cases, a project may yield multiple IRR’s.

· NPV can be used when the RRR varies over the life of a project.

· There are instances where the IRR will indicate erroneous decisions. The IRR method assumes that project cash flows can be reinvested at the project’s IRR. With a high IRR, this may not be a valid assumption. On the other hand, NPV assumes the project’s cash flows can be reinvested at the company’s required rate of return. This is a much more valid assumption.

2.8
To this point, we have assumed that the expected cash flows are certain. In reality, there is frequently a substantial amount of uncertainty associated with the prediction of future cash flows. To examine how a result will change if the predicted results are not obtained, managers can use sensitivity analysis (Chapter 3).

(Exhibit 21-4 demonstrates the sensitivity of the NPV method to changes in assumptions.)
Refer to Quiz Questions 1, 2, 3, and 7                                Exercise 21-21, and 21-23 parts 1 and 2
	LEARNING 

OBJECTIVE
	3

	Use and evaluate the payback and discounted payback methods

… to calculate the time it takes to recoup the investment



	


3.1
Another method for evaluating potential capital projects is the payback method. The payback method measures the time it takes to recoup the initial investment in a project.
3.2
If cash flows are uniform, payback is determined by dividing the initial investment by the annual expected cash flows.

TEACHING POINT. Perceptive students may realize that this is the same calculation that is utilized in estimating IRR for a project with uniform cash flows.

3.3
If cash flows are not uniform, the calculation takes a cumulative form, subtracting the annual cash flow from the initial investment until the entire investment is recovered. For the year in which the payback is met, determine the fraction of the year by dividing the amount needed in that year by the amount expected to be realized in that year.

TEACHING POINT. Illustrate computation of the payback period in projects having uniform and nonuniform cash flows.

3.4
The payback method is easy to understand. It is seen as most useful as a preliminary screening tool when multiple projects are under consideration, when interest rates are high, or when the expected cash flows in later years are highly uncertain.
3.5 The discounted payback method calculates the amount of time for the discounted expected future cash flows to recoup the initial investment in a project. Although discounted payback considers the time value of money, like the payback method, it ignores cash flows that occur after the payback period.

Refer to Quiz Questions 4, 5, and 8                                   Exercise 21-17 part b, Problem 21-33
	LEARNING 

OBJECTIVE
	4

	Use and evaluate the accrual accounting rate-of-return (AARR) method

… after-tax operating income divided by investment



	


4.1
The accrual accounting rate-of-return (AARR) differs from the previous three methods in that it considers accrual accounting income rather than cash flows. It is calculated as follows:

AARR = (Increase in expected average after-tax operating income)/Net initial investment.
4.2
The increase in expected average after-tax operating income is average increase in revenues (or decrease in expenses minus the additional depreciation expense deduction resulting from the new investment).

4.3
Many companies calculate AARR using average investment rather than initial investment, recognizing that the book value of the investment declines over time.

4.4
In using AARR, because companies calculate it differently, you should always understand how it is calculated in each individual situation.

Refer to Quiz Question 6                                       Exercises 21-17 part e, 21-23, parts 3 and 4
	LEARNING 

OBJECTIVE
	5

	Identify relevant cash inflows and outflows for capital budgeting decisions

… the differences in expected future cash flows resulting from the investment


	

	


5.1
In examining the four methods for evaluating long-term projects, the future cash flows were assumed to be certain. Unfortunately, this does not reflect reality in most situations.

5.2
One of the biggest challenges in capital budgeting, particularly DCF analysis, is determining which cash flows are relevant in making an investment selection. Additionally, determining the amount of these cash flows can be challenging.

5.3
Relevant cash flows are the differences in expected future cash flows as a result of making the investment.

TEACHING POINT. Students often fail to realize the extent of the cash flows involved in a capital budgeting decision. Relating it to something they have experienced, such as the purchase of a vehicle, can help in understanding this concept. In addition to the purchase price of the vehicle, items such as insurance, gasoline, maintenance, and annual license fees must be taken into consideration. And there is the trade-in value when they decide to purchase a new vehicle. The purchase of a new vehicle can be compared to the costs associated with a used one as an extension of this concept.

5.4
Because most organizations are subject to income taxes, the relevant after-tax cash flows must be determined.

(Exhibit 21-5 shows the effect on Cash Flow from Operations, Net of Income Taxes, in year 1 for Top-Spin’s Investment in the New Carbon Fiber Machine.)
5.5
It is important to understand how income taxes affect cash flows in each year.

· Additional revenues or reduced expenses both increase taxable income and therefore the additional revenues or savings will be reduced by an increase in taxes.

· The depreciation effect must also be considered. Depreciation, of course, is a noncash item. However its treatment as an expense reduces taxable income, and also the amount of income tax. The tax savings from depreciation must be considered in the analysis of cash flows.

· Disposal of equipment at a gain or loss will create additional taxes or tax savings, respectively.

5.6
There are three categories of cash flows that must be considered:

· Net initial investment (see 5.7 below)
· After-tax cash flow from operations

· After-tax cash flows from terminal disposal of an asset and recovery of working capital.

(Exhibit 21-6 illustrates the relevant cash inflows and outflows for Top-Spin’s Carbon Fiber Machine.)
5.7
The net-initial investment includes three components: (We use the Top-Spin example to discuss these components.)
· Initial machine investment. Included in this category is the invoice price of the machinery plus transportation, handling, and other costs associated with the purchase and installation of the machine.

· Initial working-capital investment. This includes additional investments in working capital such as accounts receivable and inventories reduced by the additional accounts payable.

· After-tax cash flow from current disposal of the old machine. Gain or loss on disposal would have an income tax effect that must be included.

5.8
Cash flow from operations includes the difference between each year’s cash flow from operations under the alternatives. This includes:

· Annual after-tax cash flow from operations (excluding the depreciation effect). The added cash flows may be additional revenues or reduced expenses. In either case, they must be reduced by the applicable tax rate.

· Income tax savings from annual depreciation deductions. As depreciation is a noncash expense the depreciation deduction will decrease the tax liability and increase cash flows by the amount of tax savings.

5.9
The third category is cash flow from the terminal disposal of the investment. This includes:

· After-tax cash flow from terminal disposal of machines. The tax effect of any gain or loss on disposal must be considered in addition to the expected salvage value of the equipment.

· After-tax cash flow from terminal recovery of working-capital investment. When the project is completed, the additional cash flow required at the start of the project will be released.
Refer to Quiz Questions 9, 10      Exercises 21-24 and 21-25; Problem 21-29 and Problem 21-30
	LEARNING 

OBJECTIVE
	6

	Understand issues involved in implementing capital budgeting decisions and evaluating managerial performance

… the importance of post-investment audits and the correct choice of performance measures



	


6.1
Once an alternative has been selected, the fifth stage in capital budgeting is to implement the decision. In addition to setting the process in motion, this means managing the project—both management control of the investment activity and management control of the project as a whole.

6.2
This leads to the latter part of stage 5 in capital budgeting—evaluate performance and learn. Conducting a post-investment audit provides management with feedback about the performance of a project, so actual results can be compared to the costs and benefits expected when the project was selected. This can help the company determine why a project failed to meet expectations and assist them in improving their capital budgeting process in the future.

TEACHING POINT. The post-investment audit can also serve to keep proponents of the project “honest.” Often someone will become the “champion” for the project, working hard to assure its selection and implementation. Knowing that the actual results will be compared with the predicted expectation will help keep the predictions realistic.

6.3
The entire capital budgeting process should be governed by the company’s strategic plan. Whatever decisions are made with regard to capital budgeting should advance the strategic goals of the company.

	LEARNING 

OBJECTIVE
	7

	Identify strategic considerations in capital budgeting decisions

… critical investments whose benefits are uncertain or difficult to estimate

	


7.1
Strategic capital investment decisions require consideration of a broad range of factors that may be difficult to estimate.

7.2
These distant payoffs of research and development are more uncertain than investments in equipment. Companies may employ real options, increasing or decreasing resources committed to R&D as the project unfolds.

73.
Capital budgeting techniques can be used to make decisions about investments in customers. NPVs of customers can be compared and resources allocated to show higher estimated customer value through higher NPV.

APPENDIX: CAPTIAL BUDGETING AND INFLATION
A.1
It is important for capital budgeting techniques to also include the impact of inflation on cash flows. Declines in purchasing power of the monetary unit will inflate future cash flows.
A.2
When analyzing inflation it is important to distinguish the real rate of return from the nominal rate of return. The real rate of return is the rate of return demanded to cover investment risk if there is no inflation. The nominal rate of return is the rate of return demanded to cover investment risk and the decline in general purchasing power of the monetary unit as a result of expected inflation.
A.3
When incorporating inflation into the NPV it is important to maintain internal consistency. These include the nominal approach and the real approach. The nominal approach predicts cash flows and outflows in the nominal monetary units and uses the nominal rate as the required rate of return. The real approach predicts cash flows in real monetary units and uses the real rate as the required rate of return.
(Exhibit 21-8 illustrates the NPV method using the nominal approach)
V.
Other Resources 

To download these and other resources, visit the Instructor’s Resource Center www.pearsonhighered.com.

The following exhibits were mentioned in this chapter of the Instructor’s Manual, and have been included in the PowerPoint Lecture presentation created specifically for this chapter. You may use the PowerPoint Lecture presentations “as is”, or modify them to suit your individual needs.

Exhibit 21-1 graphically displays the project and time dimensions of capital budgeting.

Exhibit 21-2 illustrates use of the net present value (NPV) method to analyze a project.

Exhibit 21-3 illustrates use of the internal rate-of-return (IRR) method to analyze a project.

Exhibit 21-4 demonstrates the sensitivity of the NPV method to changes in assumptions.

Exhibit 21-5 shows the effect on Cash Flow from Operations, Net of Income Taxes, in year 1 for Top-Spin’s Investment in the New Carbon Fiber Machines.

Exhibit 21-6 illustrates the relevant cash inflows and outflows for Top-Spin’s Carbon Fiber Machine.

CHAPTER 21 QUIZ

1. [CPA Adapted] If the algebraic sum of the present values of all cash flows related to a proposed capital expenditure discounted at the company’s required rate of return is positive, it indicates that the

a. resultant amount is the maximum that should be paid for the asset.

b. discount rate used is not the proper required rate of return for this company.

c. investment is the best alternative.

d. return on the investment exceeds the company’s required rate of return.

The following data apply to questions 2 through 6.
The Hilltop Corporation is considering (as of 1/1/08) the replacement of an old machine that is currently being used. The old machine is fully depreciated but can be used by the corporation through 2011. If Hilltop decides to replace the old machine, Baker Company has offered to purchase it for $50,000 on the replacement date. The disposal value of the old machine would be zero at the end of 2011. Hilltop uses the straight-line method of depreciation for all classes of machinery.

If the replacement occurs, a new machine would be acquired from Busby Industries on January 2, 2008. The purchase price of $500,000 for the new machine would be paid in cash at the time of replacement. Due to the increased efficiency of the new machine, estimated annual cash savings of $150,000 would be generated through 2011, the end of its expected useful life. The new machine is expected to have a zero disposal price at the end of 2011.

All operating cash receipts, operating cash expenditures, and applicable tax payments and credits are assumed to occur at the end of the year. Hilltop employs the calendar year for reporting purposes.

Discount tables for several different interest (discount) rates that are to be used in any discounting calculations are given below. Assume for questions 2 through 6 that Hilltop is not subject to income taxes.

Present Value of $1.00 Received at the End of Period 
Period
 6%
 8%
10%
12%
14% 

  1
0.94
0.93
0.91
0.89
0.88 

  2
0.89
0.86
0.83
0.80
0.77 

  3
0.84
0.79
0.75
0.71
0.68 

  4
0.79
0.74
0.68
0.64
0.59 

  5
0.75
0.68
0.62
0.57
0.52 

Present Value of an Annuity of $1.00 Received at the End of Each Period
Period
 6%
8%
10%
12%
14%


  1
0.94
0.93
0.91
0.89
0.88

  2
1.83
1.78
1.73
1.69
1.65

  3
2.67
2.58
2.49
2.40
2.32

  4
3.47
3.31
3.17
3.04
2.91

  5
4.21
3.99
3.79
3.61
3.43
2. [CMA Adapted] If Hilltop requires investments to earn an 8 percent return, the net present value for replacing the old machine with the new machine is

a.
$100,000.
b.
$50,000.
c.
($63,000).
d.
$46,500.

3. [CMA Adapted] The internal rate-of-return, to the nearest percent, to replace the old machine is

a.
12 percent.
b.
10 percent.
c.
8 percent.
d.
6 percent.
4. [CMA Adapted] The payback period to replace the old machine with the new machine is

a.
3.3 years.
b.
3.0 years.
c.
4.0 years.
d.
2.5 years.
5. The discounted payback at a required rate of return of 8 percent is

a. 4 years.
b. 3 years.
c. 3.57 years.
d. 1.5 years.
6. The accrual accounting rate of return on the initial investment to the nearest percent is

a.
0 percent.
b.
11.0 percent.
c.
5.6 percent.
d.
30 percent.
7. [CPA Adapted] The assumption that cash flows are reinvested at the rate earned by the investment belongs to which of the following capital budgeting methods?


Internal rate
Net present 

of return      
value


a.
No

     No

b.
No

     Yes

c.
Yes

     Yes

d.
Yes

     No

8. [CPA Adapted] The payback capital budgeting technique considers:

Time value
Income over entire 

of money           life of project
a.
Yes

     Yes

b.
Yes

     No

c.
No

     Yes

d.
No

     No

9. Refer to data for questions 2 through 6. If Hilltop is subject to an income tax rate of 30 percent, what amount of annual cash savings would be used in a discounted cash flow method or in the payback method?

a.
$275,000

b.
$150,000
c.
$142,500

d.
$105,000

10. Refer to data for questions 2 through 6. If Hilltop is subject to an income tax rate of 30 percent and a required rate of return of 8 percent, the net present value for replacing the old machine with the new machine is

a.
$46,500.

b.
$21,675.

c
$71,675.

d.
($334,425).
CHAPTER 21 QUIZ SOLUTIONS
1.
d

2.
c

3.
a

4.
b

5.
c

6.
a

7.
d

8.
d

9.
c

10.
b

Quiz Question Calculations

2.
PVA4 periods/8% ($150,000)  3.31 =


$496,500

Cost



$500,000

Less sale of old machine
   (50,000)
  450,000

Net present value



$  46,500

3.
450,000/150,000 =
3.0
4 periods factor @ 12% = 3.04

IRR is approximately 12%

4.
$450,000/$150,000 = 3.0 years

5.
($150,000 – $125,000)/$460,000 = 5.6%

9.
150,000 ( 0.7 = $105,000 after-tax cash flow from savings

125,000 ( 0.3 =  $37,500 tax savings from depreciation

$105,000 + $37,500 = $142,500

10.
PVA4 periods/8% ($142,500)  3.31 =


$471,675

Cost



$500,000

Less sale of old machine
   (50,000)
  450,000

Net present value



$  21,675
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