CHAPTER 21

CAPITAL BUDGETING AND COST ANALYSIS
21-1
No. Capital budgeting focuses on an individual investment project throughout its life, recognizing the time value of money. The life of a project is often longer than a year.  Accrual accounting focuses on a particular accounting period, often a year, with an emphasis on income determination.

21-2
The five stages in capital budgeting are the following:

1.
An identification stage to determine which types of capital investments are available to accomplish organization objectives and strategies.

2.
An information-acquisition stage to gather data from all parts of the value chain in order to evaluate alternative capital investments.

3.
A forecasting stage to project the future cash flows attributable to the various capital projects.
4.
An evaluation stage where capital budgeting methods are used to choose the best alternative for the firm.

5.
A financing, implementation and control stage to fund projects, get them under way and monitor their performance.

21-3
In essence, the discounted cash-flow method calculates the expected cash inflows and outflows of a project as if they occurred at a single point in time so that they can be aggregated (added, subtracted, etc.) in an appropriate way.  This enables comparison with cash flows from other projects that might occur over different time periods.

21-4
No. Only quantitative outcomes are formally analyzed in capital budgeting decisions.  Many effects of capital budgeting decisions, however, are difficult to quantify in financial terms.  These nonfinancial or qualitative factors (for example, the number of accidents in a manufacturing plant or employee morale) are important to consider in making capital budgeting decisions.

21-5
Sensitivity analysis can be incorporated into DCF analysis by examining how the DCF of each project changes with changes in the inputs used. These could include changes in revenue assumptions, cost assumptions, tax rate assumptions, and discount rates.

21-6
The payback method measures the time it will take to recoup, in the form of expected future net cash inflows, the net initial investment in a project. The payback method is simple and easy to understand. It is a handy method when screening many proposals and particularly when predicted cash flows in later years are highly uncertain. The main weaknesses of the payback method are its neglect of the time value of money and of the cash flows after the payback period. The first drawback, but not the second, can be addressed by using the discounted payback method.
21-7
The accrual accounting rate-of-return (AARR) method divides an accrual accounting measure of average annual income of a project by an accrual accounting measure of investment.  The strengths of the accrual accounting rate of return method are that it is simple, easy to understand, and considers profitability. Its weaknesses are that it ignores the time value of money and does not consider the cash flows for a project.

21-8
No. The discounted cash-flow techniques implicitly consider depreciation in rate of return computations; the compound interest tables automatically allow for recovery of investment. The net initial investment of an asset is usually regarded as a lump-sum outflow at time zero. Where taxes are included in the DCF analysis, depreciation costs are included in the computation of the taxable income number that is used to compute the tax payment cash flow.

21-9
A point of agreement is that an exclusive attachment to the mechanisms of any single method examining only quantitative data is likely to result in overlooking important aspects of a decision.


Two points of disagreement are (1) DCF can incorporate those strategic considerations that can be expressed in financial terms, and (2) “Practical considerations of strategy” not expressed in financial terms can be incorporated into decisions after DCF analysis.

21-10
All overhead costs are not relevant in NPV analysis. Overhead costs are relevant only if the capital investment results in a change in total overhead cash flows. Overhead costs are not relevant if total overhead cash flows remain the same but the overhead allocated to the particular capital investment changes.

21-11
The Division Y manager should consider why the Division X project was accepted and the Division Y project rejected by the president.  Possible explanations are:

a. The president considers qualitative factors not incorporated into the IRR computation and this leads to the acceptance of the X project and rejection of the Y project.

b. The president believes that Division Y has a history of overstating cash inflows and understating cash outflows.

c. The president has a preference for the manager of Division X over the manager of Division Y—this is a corporate politics issue.

Factor a. means qualitative factors should be emphasized more in proposals.  Factor b. means Division Y needs to document whether its past projections have been relatively accurate.  Factor c. means the manager of Division Y has to play the corporate politics game better.

21-12
The categories of cash flow that should be considered in an equipment-replacement decision are:


1a. Initial machine investment,


  b. Initial working-capital investment,


  c. After-tax cash flow from current disposal of old machine,

    
2a. Annual after-tax cash flow from operations (excluding the depreciation effect),


  b. Income tax cash savings from annual depreciation deductions,

    
3a. After-tax cash flow from terminal disposal of machines, and


  b. After-tax cash flow from terminal recovery of working-capital investment.

21-13
Income taxes can affect the cash inflows or outflows in a motor vehicle replacement decision as follows:

a. Tax is payable on gain or loss on disposal of the existing motor vehicle,

b. Tax is payable on any change in the operating costs of the new vehicle vis-à-vis the existing vehicle, and

c. Tax is payable on gain or loss on the sale of the new vehicle at the project termination date.

d. Additional depreciation deductions for the new vehicle result in tax cash savings.

21-14
A cellular telephone company manager responsible for retaining customers needs to consider the expected future revenues and the expected future costs of “different investments” to retain customers. One such investment could be a special price discount. An alternative investment is offering loyalty club benefits to long-time customers.

21-15
These two rates of return differ in their elements:

	Real-rate of return
	Nominal rate of return

	1.  Risk-free element
	1.  Risk-free element

	2.  Business-risk element
	2.  Business-risk element

	
	3.  Inflation element


The inflation element is the premium above the real rate of return that is demanded for the anticipated decline in the general purchasing power of the monetary unit.

21-16
Exercises in compound interest, no income taxes.
The answers to these exercises are printed after the last problem, at the end of the chapter. 

(Please alert students that in some printed versions of the book there is a typographical error in the solution to part 5. The interest rate is 8%, not 6%.)
21-17
(20–25 min.)   
Capital budget methods, no income taxes.

1a.
The table for the present value of annuities (Appendix A, Table 4) shows: 


8 periods at 8% = 5.747


Net present value
= $67,000 (5.747) – $250,000




= $385,049 – $250,000 = $135,049

1b.
Payback period
= $250,000 ÷ $67,000 = 3.73 years
1c.    Discounted Payback Period

	Period
	Cash Savings
	Discount Factor (8%)
	Discounted Cash Savings
	Cumulative Discounted Cash Savings
	Unrecovered Investment 

	0
	
	
	
	
	-$250,000

	1
	$67,000
	.926
	$62,042
	$62,042
	-$187,958

	2
	$67,000
	.857
	$57,419
	$119,461
	-$130,539

	3
	$67,000
	.794
	$53,198
	$172,659
	-$77,341

	4
	$67,000
	.735
	$49,245
	$221,904
	-$28,096

	5
	$67,000
	.681
	$45,627
	$267,531
	


$28,096/$45,627 = .6158

Discounted Payback period = 4.62 years

1d.
Internal rate of return:

$250,000 =
Present value of annuity of $67,000 at R% for 8 years, or what factor (F) in the table of present values of an annuity (Appendix A, Table 4) will satisfy the following equation.

$250,000
= $67,000F

F
= 250000/67000= 3.73

On the 8-year line in the table for the present value of annuities (Appendix A, Table 4), find the column closest to 3.73; it is between a rate of return of 20% and 22%.

Interpolation is necessary:


Present Value Factors

20%
3.837
3.837


IRR rate
–
3.730


22%
3.619

––  


Difference
0.218
0.107
Internal rate of return
= 20% + (.107/.218) * (2%)

= 20% + .4908 (2%) = 20.98%

1d.
Accrual accounting rate of return based on net initial investment:


Net initial investment
= $250,000


Estimated useful life
= 8 years


Annual straight-line depreciation 
= $250,000 ÷ 8 = $31,250
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=  ($67,000 – $31,250) / $250,000  =  $35,750 / $250,000  = 14.3%

Note how the accrual accounting rate of return can produce results that differ markedly from the internal rate of return.

2. 
Other than the NPV, rate of return and the payback period on the new computer system, factors that Riverbend should consider are:

· Issues related to the financing the project, and the availability of capital to pay for the system.
· The effect of the system on employee morale, particularly those displaced by the system. Salesperson expertise and real-time help from experienced employees is key to the success of a hardware store.

· The benefits of the new system for customers (faster checkout, fewer errors).
· The upheaval of installing a new computer system. Its useful life is estimated to be 8 years. This means that Riverbend could face this upheaval again in 8 years. Also, ensure that the costs of training and other “hidden” start-up costs are included in the estimated $250,000 cost of the new computer system.
21-18   (25 min.)  Capital budgeting methods, no income taxes.

The table for the present value of annuities (Appendix A, Table 4) shows:  
10 periods at 14% = 5.216

1a.
Net present value
= $28,000 (5.216) – $110,000




= $146,048 – $110,000  = $36,048

  b.
Payback period
= 
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  c.
For a $110,000 initial outflow, the project generates $28,000 in cash flows at the end of each of years one through ten.  

Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 21.96%.
  d.
Accrual accounting rate of return based on net initial investment:


Net initial investment 
= $110,000


Estimated useful life
= 10 years


Annual straight-line depreciation
= $110,000 ÷ 10 = $11,000


Accrual accounting rate of return
=  
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   e.
Accrual accounting rate of return based on average investment:

Average investment 
= ($110,000 + $0) / 2


= $55,000

Accrual accounting rate of return
= 
[image: image6.wmf]$28,000$11,000

 

$55,000

-

= 30.91%.

2. Factors City Hospital should consider include:

a. Quantitative financial aspects.

b. Qualitative factors, such as the benefits to its customers of a better eye-testing machine and the employee-morale advantages of having up-to-date equipment.

c. Financing factors, such as the availability of cash to purchase the new equipment.
21-19
(35 min.)
Capital budgeting, income taxes.
1a.  
Net after-tax initial investment = $110,000

Annual after-tax cash flow from operations (excluding the depreciation effect):

	Annual cash flow from operation with new machine
	      $28,000

	Deduct income tax payments (30% of $28,000)
	    8,400

	Annual after-tax cash flow from operations
	$19,600

	
	

	Income tax cash savings from annual depreciation deductions
	

	   30% ( $11,000
	$3,300


These three amounts can be combined to determine the NPV:

	Net initial investment; 

    $110,000 ( 1.00
	$(110,000)

	10-year annuity of annual after-tax cash flows from operations;
    $19,600 ( 5.216
	102,234

	10-year annuity of income tax cash savings from annual depreciation deductions;
    $3,300 ( 5.216
	      17,213

	Net present value
	$      9,447


b.  
Payback period
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= 4.80 years

c.  
For a $110,000 initial outflow, the project now generates $22,900 in after-tax cash flows at the end of each of years one through ten.  


Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 16.17%.

d.  
Accrual accounting rate of return based on net initial investment:

AARR
= 
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= 10.82%

e.  
Accrual accounting rate of return based on average investment:

AARR
= 
[image: image11.wmf]$22,900$11,000
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= 21.64%

2a.  
Increase in NPV.   

To get a sense for the magnitude, note that from Table 2, the present value factor for 10 periods at 14% is 0.270.  Therefore, the $10,000 terminal disposal price at the end of 10 years would have an after-tax NPV of:


$10,000 ( (1 ( 0.30) ( 0.270 = $1,890

b.  
No change in the payback period of 4.80 years.  The cash inflow occurs at the end of year 10.

c.  
Increase in internal rate of return. The $10,000 terminal disposal price would raise the IRR because of the additional inflow.  (The new IRR is 16.54%.)
d.  
The AARR on net initial investment would increase because accrual accounting income in year 10 would increase by the $7,000 ($10,000 gain from disposal, less 30% ( $10,000) after-tax gain on disposal of equipment. This increase in year 10 income would result in higher average annual accounting income in the numerator of the AARR formula.

e.  
The AARR on average investment would also increase, for the same reasons given in the previous answer. Note that the denominator is unaffected because the investment is still depreciated down to zero terminal disposal value, and so the average investment remains $55,000.
21-20
(25 min.)    Capital budgeting with uneven cash flows, no income taxes.

1. Present value of savings in cash operating costs:




 $10,000 × 0.862


$   8,620





8,000 × 0.743

5,944





6,000 × 0.641

3,846





5,000 × 0.552


2,760

Present value of savings in cash operating costs
   21,170


Net initial investment

 (23,000)

Net present value


$ (1,830)

2.
Payback period:






Cumulative

Initial Investment Yet to Be


Year
Cash Savings
Cash Savings
Recovered at End of Year



0


–

–

$23,000


1

$10,000
$10,000

  13,000


2

    8,000
  18,000

    5,000


3

    6,000
  24,000

       –


Payback period

=
2 years + 
[image: image13.wmf]$6,000
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 =
2.83 years

3.  Discounted Payback Period

	Period
	Cash Savings
	Disc Factor (16%)
	Discounted Cash Savings
	Cumulative Discounted. Cash Savings
	Unrecovered Investment

	0
	
	
	
	
	-$23,000

	1
	$10,000
	.862
	$8,620
	$8,620
	-$14,380

	2
	$8,000
	.743
	$5,944
	$14,564
	-$8,436

	3
	$6,000
	.641
	$3,846
	$18,410
	-$4,590

	4
	$5,000
	.552
	$2,760
	$21,170
	-$1,830


At a 16% rate of return, this project does not save enough to make it worthwhile using the discounted payback method.

4.
From requirement 1, the net present value is negative with a 16% required rate of return. Therefore, the internal rate of return must be less than 16%.

	Year

 (1)
	   Cash

  Savings

      (2)
	P.V. Factor

   at 14%

     (3)
	    P.V.

  at 14%

   (4) =

(2) × (3)
	P.V. Factor

    at 12%

      (5)
	    P.V.

 at 12%

  (6) =

(2) × (5)
	P.V. Factor

   at 10%

      (7)
	     P.V.

  at 10%

   (8) =

 (2) × (7)

	  1
	$10,000
	  0.877
	$  8,770
	   0.893
	$  8,930
	   0.909
	  $  9,090

	  2
	    8,000
	  0.769
	    6,152
	   0.797
	    6,376
	    0.826
	      6,608

	  3
	    6,000
	  0.675
	    4,050
	   0.712
	    4,272
	    0.751
	      4,506

	  4
	    5,000
	  0.592
	    2,960
	   0.636
	    3,180
	    0.683
	      3,415

	
	
	
	$21,932
	
	$22,758
	
	  $23,619



Net present value at 14% = $21,932 – $23,000 = $(1,068)


Net present value at 12% = $22,758 – $23,000 = $(242)


Net present value at 10% = $23,619 – $23,000 = $619

Internal rate of return

=
10% +  
[image: image14.wmf]242

 

 

619

619

+


(2%)





=
10% + (0.719) (2%) = 11.44%

5.
Accrual accounting rate of return based on net initial investment:


Average annual savings in cash operating costs
=  
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Annual straight-line depreciation
=  
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Accrual accounting rate of return
=  
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21-21
(30 min.)
Comparison of projects, no income taxes.
1.


Total
Present Value



Year

Present
     Discount










  Value
Factors at 10%
0
1
2
3

Plan I

$   (100,000)

1.000
  
$   (100,000)



  (3,778,950)
0.826



$(4,575,000)

$(3,878,950)

Plan II

$(1,550,000)

1.000

$(1,550,000)

  (1,408,950)

0.909



$(1,550,000)

  (1,280,300)
0.826



$(1,550,000)


$(4,239,250)
Plan III

$   (200,000)

1.000
   
$   (200,000)

  (1,340,775)

0.909




$(1,475,000)

  (1,218,350)

0.826






$(1,475,000)

  (1,107,725)
0.751




$(1,475,000)

$(3,866,850)

2.   
Plan III has the lowest net present value cost, and is therefore preferable on financial criteria.

3.   
Factors to consider, in addition to NPV, are:

a. 
Financial factors including:

· Competing demands for cash.

· Availability of financing for project.

b.
Nonfinancial factors including:

· Risk of building contractor not remaining solvent. Plan II exposes New Bio most if the contractor becomes bankrupt before completion because it requires more of the cash to be paid earlier.

· Ability to have leverage over the contractor if quality problems arise or delays in construction occur. Plans I and III give New Bio more negotiation strength by being able to withhold sizable payment amounts if, say, quality problems arise in Year 1.

· Investment alternatives available. If New Bio has capital constraints, the new building project will have to compete with other projects for the limited capital available.

21-22
(30 min.)
Payback and NPV methods, no income taxes.
1a.
Payback measures the time it will take to recoup, in the form of expected future cash flows, the net initial investment in a project. Payback emphasizes the early recovery of cash as a key aspect of project ranking. Some managers argue that this emphasis on early recovery of cash is appropriate if there is a high level of uncertainty about future cash flows. Projects with shorter paybacks give the organization more flexibility because funds for other projects become available sooner.

Strengths

· Easy to understand
· One way to capture uncertainty about expected cash flows in later years of a project (although sensitivity analysis is a more systematic way)
Weaknesses

· Fails to incorporate the time value of money, unless discounted payback is used
· Does not consider a project’s cash flows after the payback period
1b.

Project A
Outflow, $3,000,000

Inflow, $1,000,000 (Year 1) + $1,000,000 (Year 2) + $1,000,000 (Year 3) + $1,000,000 (Year 4) 

Payback = 3 years

Project B

Outflow, $1,500,000

Inflow, $400,000 (Year 1) + $900,000 (Year 2) + $800,000 (Year 3)
Payback = 2 years + 
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Project C

Outflow, $4,000,000

Inflow, $2,000,000 (Year 1) + $2,000,000 (Year 2) + $200,000 (Year 3) + $100,000 (Year 4)
Payback = 2 years

	
	Payback Period  

	1. Project C
	2 years

	2. Project B
	2.25 years

	3. Project A
	3 years


If payback period is the deciding factor, Andrews will choose Project C (payback period = 2 years; investment = $4,000,000) and Project B (payback period = 2.25 years; investment = $1,500,000), for a total capital investment of $5,500,000. Assuming that each of the projects is an all-or-nothing investment, Andrews will have $500,000 left over in the capital budget, not enough to make the $3,000,000 investment in Project A.

2.  
Solution Exhibit 21-22 shows the following ranking:

	
	NPV

	1. Project B
	$ 207,800

	2. Project A
	$ 169,000

	3. Project C
	$(311,500)


3. 
Using NPV rankings, Projects B and A, which require a total investment of $3,000,000 + $1,500,000 = $4,500,000, which is less than the $6,000,000 capital budget, should be funded. This does not match the rankings based on payback period because Projects B and A have substantial cash flows after the payback period, cash flows that the payback period ignores.

Nonfinancial qualitative factors should also be considered. For example, are there differential worker safety issues across the projects? Are there differences in the extent of learning that can benefit other projects? Are there differences in the customer relationships established with different projects that can benefit Andrews Construction in future projects?

SOLUTION EXHIBIT 21-22

	
	Total Present Value
	Present Value Discount Factors at 10%
	Sketch of Relevant Cash Flows

	
	
	
	0
	1
	2
	3
	4

	PROJECT A
	
	
	
	
	
	
	

	Net initial invest.
	$(3,000,000)
	1.000
	$(3,000,000)
	
	
	
	

	
	
	
	
	
	
	
	

	Annual cash inflow
	909,000
	0.909
	
	$1,000,000
	
	
	

	
	826,000
	0.826
	
	
	$1,000,000
	
	

	
	751,000
	0.751
	
	
	
	 $1,000,000
	

	
	       683,000
	0.683
	
	
	
	
	 $1,000,000

	Net present value 
	$     169,000
	
	
	
	
	
	

	PROJECT B
	
	
	
	
	
	
	

	Net initial invest.
	$(1,500,000)
	1.000
	$(1,500,000)
	
	
	
	

	
	
	
	
	
	
	
	

	Annual cash inflow 
	363,600
	0.909
	
	$  400,000
	
	
	

	
	743,400
	0.826
	
	
	$  900,000
	
	

	
	       600,800
	0.751
	
	
	
	 $  800,000
	

	Net present value
	$     207,800
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	PROJECT C
	
	
	
	
	
	
	

	Net initial invest.
	$(4,000,000)
	1.000
	$(4,000,000)
	
	
	
	

	
	
	
	
	
	
	
	

	Annual cash inflow 
	1,818,000
	0.909
	
	$2,000,000
	
	
	

	
	1,652,000
	0.826
	
	
	$2,000,000
	
	

	
	150,200
	0.751
	
	
	
	 $  200,000
	

	
	         68,300
	0.683
	
	
	
	
	 $  100,000

	Net present value
	$    (311,500)
	
	
	
	
	
	

	
	
	
	
	
	
	
	


21-23
(22–30 min.)
DCF, accrual accounting rate of return, working capital, evaluation of performance, no income taxes.

1.   Present value of annuity of savings in cash operating costs

    ($31,250 per year for 8 years at 14%):  $31,250 ( 4.639
$144,969

Present value of $37,500 terminal disposal price of machine at


   end of year 8:  $37,500 ( 0.351
13,163

Present value of $10,000 recovery of working capital at


   end of year 8:  $10,000 ( 0.351
      3,510

Gross present value
161,642

Deduct net initial investment:


    Centrifuge machine, initial investment
$137,500


    Additional working capital investment
      10,000
  147,500

Net present value

  $  14,142
2. The sequence of cash flows from the project is:

For a $147,500 initial outflow, the project now generates $31,250 in cash flows at the end of each of years one through seven and $78,750 (= $31,250 + $37,500) at the end of year 8.  


Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 16.51%.

3.
Accrual accounting rate of return based on net initial investment:

Net initial investment 
= $137,500 + $10,000 


= $147,500

Annual depreciation 


      ($137,500 – $37,500) ÷ 8 years
=   $12,500

Accrual accounting rate of return
= 
[image: image20.wmf]$31,250$12,500

 

$147,500

-

=  12.71%.
4.
Accrual accounting rate of return based on average investment:

Net terminal cash flow 

= $37,500 terminal disposal price 



+ $10,000 working capital  recovery 



= $47,500

Average investment 
= ($147,500 + $47,500) / 2

= $97,500
Accrual accounting rate of return
= 
[image: image21.wmf]$31,250$12,500

 

$97,500

-

=  19.23%.

5.
If your decision is based on the DCF model, the purchase would be made because the net present value is positive, and the 16.51% internal rate of return exceeds the 14% required rate of return. However, you may believe that your performance may actually be measured using accrual accounting. This approach would show a 12.71% return on the initial investment, which is below the required rate. Your reluctance to make a “buy” decision would be quite natural unless you are assured of reasonable consistency between the decision model and the performance evaluation method.
21-24   (40 min.)   New equipment purchase, income taxes. 
1.
The after-tax cash inflow per year is $29,600 ($21,600 + $8,000), as shown below:

Annual cash flow from operations

$  36,000


Deduct income tax payments (0.40 × $36,000)
    14,400

Annual after-tax cash flow from operations
$  21,600


Annual depreciation on machine


    [($88,000 – $8,000) ÷ 4]


$  20,000


Income tax cash savings from annual depreciation deductions 

    (0.40 × $20,000)

    

$8,000

a.   Solution Exhibit 21-24 shows the NPV computation. NPV = $7,013
b.
Payback = $88,000 ÷ ($21,600 + $8,000) = 2.97 years
c.   For a $88,000 initial outflow, the project now generates $29,600 in after-tax cash flows at 

the end of each of years one through four and an additional $8,000 at the end of year 4. 

  Using either a calculator or Excel, the internal rate of return for this stream of cash flows    

  is found to be 15.59%.

2.
Accrual accounting rate of return based on net initial investment:

Net initial investment 
= $88,000

Annual after-tax operating income     = $29,600 - $20,000 depreciation

   
= $9,600

Accrual accounting rate of return
= 
[image: image22.wmf]$9,600

 

$88,000

=  10.91%..
SOLUTION EXHIBIT 21-24




Present




Value

Total
Discount


Present
Factor



Value
at 12%
    Sketch of Relevant After-Tax Cash Flows






0

1
2
3
4

1a. Initial machine

investment 
    $(88,000)
 1.000
$(88,000)



1b. Initial working

capital investment
 0
  1.000

$0

2a. Annual after-tax
cash flow from

operations (excl. depr.)

Year 1   

    19,289
  0.893


$21,600

Year 2

    17,215
  0.797


$21,600

Year 3

    15,379
  0.712



$21,600
Year 4
  13,738
  0.636
$21,600


2b. Income tax

cash savings

from annual

depreciation

deductions

Year 1

      7,144
  0.893


$8,000

Year 2

      6,376
  0.797


  
$8,000

Year 3

      5,696
  0.712




$8,000

Year 4

      5,088
  0.636





$8,000

3. After-tax

cash flow from:

a. Terminal

disposal of

machine

    
5,088
  0.636





$8,000

b. Recovery of

working capital
                0
0.636





$0

Net present

value if new

machine is 

purchased

    $   7,013


 21-25
(40 min.)
New equipment purchase, income taxes.
1.  
The after-tax cash inflow per year is $21,500 ($16,250 + $5,250), as shown below:

	Annual cash flow from operations
	$25,000

	Deduct income tax payments (0.35 ( $25,000)
	  8,750

	Annual after-tax cash flow from operations
	$16,250

	
	

	Annual depreciation on motor  ($75,000 ( 5 years)
	$15,000

	Income tax cash savings from annual depreciation deductions 

   (0.35 ( $15,000)
	$  5,250


a. 
Solution Exhibit 21-25 shows the NPV computation.  NPV= $6,486
An alternative approach:


Present value of 5-year annuity of $21,500 at 10%

  
   $21,500 ( 3.791
$  81,507

Present value of cash outlays, $75,000 ( 1.000
    75,000


Net present value*

$  6,507
* Minor dfference from solution exhibit 21-25 due to rounding.
b. 
Payback
= $75,000 ÷ $21,500

= 3.49 years

c.  Discounted Payback Period

	Period
	Cash Savings
	Disc Factor (10%)
	Discounted Cash Savings
	Cumulative Disc Cash Savings
	Unrecovered Investment

	0
	
	
	
	
	-$75,000.00

	1
	$21,500
	.909
	$19,543.50
	$19,543.50
	-$55,456.50

	2
	$21,500
	.826
	$17,759.00
	$37,302.50
	-$37,697.50

	3
	$21,500
	.751
	$16,146.50
	$53,449.00
	-$21,551.00

	4
	$21,500
	.683
	$14,684.50
	$68,133.50
	-$6,866.50

	5
	$21,500
	.621
	$13,351.50
	$81,485.00
	

	
	
	
	
	
	


$6,866.50/$13,351.50 = .51

Discounted Payback Period = 4.51 years

d.  For a $75,000 initial outflow, the project now generates $21,500 in after-tax cash flows at the end of each of years one through five. 

Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 13.34%.

2.  
Both the net present value and internal rate of return methods use the discounted cash flow approach in which all expected future cash inflows and outflows of a project are measured as if they occurred at a single point in time. The net present value approach computes the surplus generated by the project in today’s dollars while the internal rate of return attempts to measure its effective return on investment earned by the project. 
The payback method, by contrast, considers nominal cash flows (without discounting) and measures the time at which the project’s expected future cash inflows recoup the net initial investment in a project. The payback method thus ignores the profitability of the project’s entire stream of future cash flows.  The discounted payback method shares this last defect, but looks at the time taken to recoup the initial investment based on the discounted present value of cash inflows.  The two payback methods are becoming increasingly important in the global economy. When the local environment in an international location is unstable and therefore highly risky for a potential investment, a company would likely pay close attention to the payback period for making its investment decision. In general, the more unstable the environment, the shorter the payback period desired.

SOLUTION EXHIBIT 21-25

	
	Total Present Value
	    Present Value

       Discount

       Factors

        At 10%
	                                  Sketch of Relevant After-Tax Cash Flows

	
	
	
	
	0
	1
	2
	3
	4
	5

	1a. Initial 
motor 
investment
	$(75,000)
	1.000
	
	$(75,000)
	
	
	
	
	

	1b. Initial working capital investment
	0
	1.000
	
	$0
	
	
	
	
	

	2a. Annual after-

tax cash flow from 

operations (excl. depr.)
	
	
	
	
	
	
	
	

	Year 1
	14,771
	0.909
	
	
	  $16,250
	
	
	
	

	Year 2
	13,423
	0.826
	
	
	
	 $16,250
	
	
	

	Year 3
	12,204
	0.751
	
	
	
	
	 $16,250
	
	

	Year 4
	11,099
	0.683
	
	
	
	
	
	$16,250
	

	Year 5
	10,091
	0.621
	
	
	
	
	
	
	$16,250

	2b Income tax cash savings from annual deprec. Deductions
	
	
	
	
	
	
	

	Year 1
	4,772
	0.909
	
	
	   $5(250
	
	
	
	

	Year 2
	4,337
	0.826
	
	
	
	  $5(250
	
	
	

	Year 3
	3,943
	0.751
	
	
	
	
	  $5(250
	
	

	Year 4
	3,586
	0.683
	
	
	
	
	
	  $5(250
	

	Year 5
	3,260
	0.621
	
	
	
	
	
	
	$5(250

	3. After-tax cash flow from:
	
	
	
	
	
	
	

	a. Terminal disposal of 
motor
	0
	0.621
	
	
	
	
	
	
	  $0     

	b. Recovery of working capital
	            0
	0.621
	
	
	
	
	
	
	  $0  

	Net present value if new motor is purchased
	$ 6,486
	
	
	
	
	
	
	
	


 21-26
(60 min.)
Selling a plant, income taxes.
1. Option 1

Current disposal price


   $450,000

Deduct current book value

                0
Gain on disposal


     450,000

Deduct 35% tax payments

     157,500
Net present value


   $292,500

Option 2



Crossroad receives three sources of cash inflows:

a.   Rent. Four annual payments of $110,000. The after-tax cash inflow is:



$110,000 × (1 – 0.35) = $71,500 per year

b.
Discount on material purchases, payable at year-end for each of the four years: $20,000



The after-tax cash inflow is:  $20,000 × (1 – 0.35) = $13,000
c.
Sale of plant at year-end 2012. The after-tax cash inflow is: 



$75,000 × (1 – 0.35) = $48,750





Present Value




   Total
Discount




    Present
  Factors at


       Value
  10%

Sketch of Relevant After-Tax Cash Flows







0
1
   2
 3
  4


1.  Rent




     `
 $ 64,994
0.909


    $71,500

  59,059
0.826



  $71,500



  53,697
0.751




   $71.500

  48,835
0.683





  $71,500


2.  Discount on

 Purchases             $11,817
0.909


$13,000
   10,738
0.826



$13,000

 9,763
0.751




   $13,000

 8,879

0.683





$13,000
3.  Sale of plant       $ 33,296
0.683





  $48,750

Net present value    $301,078

Option 3


Contribution margin per jacket:


Selling price


$55.00


Variable costs


   43.00

Contribution margin


$ 12.00


  2012
 2013
 2014
2015
Contribution margin

$12.00 × 9,000; 13,000;

   15,000; 5,000
$108,000
$156,000
$180,000
$60,000

Fixed overhead (cash) costs
    10,000
      10,000
      10,000
    10,000
Annual cash flow from operations
  98,000
  146,000  
170,000
  50,000

Income tax payments (35%)
  34,300
    51,100
    59,500
  17,500
After-tax cash flow from 

   operations (excl. depcn.)
$63,700
$  94,900

$  110,500
$32,500
Depreciation:  $80,000 ÷ 4 = $20,000 per year 

Income tax cash savings from depreciation deduction:  $20,000 × 0.35 = $7,000 per year

Sale of plant at end of 2015:  
$135,000 × (1 – 0.35) = $87,750

Solution Exhibit 21-26 presents the NPV calculations: NPV = $243,590

SOLUTION EXHIBIT 21-26

	
	Total

Present Value
	Present Value Discount Factors at 10%
	Sketch of Relevant After-Tax Cash Flows

	
	
	
	2011
	2012
	2013
	2014
	2015

	1a. Initial plant equipment 

      upgrade investment
	$(80,000)
	      1.000
	$80,000
	
	
	

	1b. Initial working capital

      investment 
	0
	1.000
	$0
	
	
	
	

	2a. Annual after-tax cash 

      flow from operations 

      (excluding depreciation 

      effects)

	      Year 1
	57,903
	0.909
	
	$63,700
	
	
	

	      Year 2
	78,387
	0.826
	
	
	$94,900
	
	

	      Year 3
	82,986
	0.751
	
	
	
	$110,500
	

	      Year 4
	22,198
	0.683
	
	
	
	
	$32,500

	2b. Income tax cash savings

      from annual depreciation

     deductions

	     Year 1
	6,363
	0.909
	
	$7,000
	
	
	

	     Year 2
	5,782
	0.826
	
	
	$7,000
	
	

	     Year 3
	5,257
	0.751
	
	
	
	$7,000
	

	     Year 4
	4,781
	0.683
	
	
	
	
	$7,000

	3.  After-tax cash flow

From
	
	
	
	
	
	
	

	  a. Terminal disposal 

      of plant
	59,933
	0.683
	
	
	
	                         $87,750

	  b. Recovery of working 

      capital
	             0
	0.683
	
	
	
	
	$0

	Net present value
	$243,590
	
	
	
	
	
	



Option 2 has the highest NPV:








    NPV



Option 1

$292,500



Option 2

$301,078



Option 3

$243,590
2. 
Nonfinancial factors that Crossroad should consider include the following:
· Option 1 gives Crossroad immediate liquidity which it can use for other projects.

· Option 2 has the advantage of Crossroad having a closer relationship with the supplier. However, it limits Crossroad’s flexibility if Austin Corporation’s quality is not comparable to competitors.

· Option 3 has Crossroad entering a new line of business. If this line of business is successful, it could be expanded to cover souvenir jackets for other major events. The risks of selling the predicted number of jackets should also be considered.
21-27   (60 min.) 
Equipment replacement, no income taxes.
1. Cash flows for modernizing alternative:



Net Cash 
Initial
Sale of Equip.


Year
Units Sold
Contributions
Investments
at Termination


(1)
(2)
(3) = (2) × $18,000a
(4)
(5)



Jan. 1, 2012
––
––
$(33,600,000)
––


Dec. 31, 
2012
552
              $ 9,936(000

Dec. 31, 2013

612
               11,016(000

Dec. 31, 2014

672
               12,096(000

Dec. 31, 2015

732
               13,176(000

Dec. 31, 2016

792
               14,256(000


Dec. 31, 2017

852
               15,336(000

Dec. 31, 2018

912
               16,416(000

$6(000(000

a $80(000 – $62(000 = $18(000 cash contribution per prototype.

Cash flows for replacement alternative:




Net Cash 
Initial
Sale of Equip.


Year
Units Sold
Contributions
Investments


(1)
(2)
(3) = (2) × $24,000b
(4)
(5)



Jan. 1, 2012
––
––
$(58,800,000)
$3(600(000


Dec. 31, 
2012
552
             $13,248(000

Dec. 31, 2013

612
               14,688(000

Dec. 31, 2014

672
               16,128(000

Dec. 31, 2015

732
               17,568(000

Dec. 31, 2016

792
               19,008(000


Dec. 31, 2017

852
               20,448(000

Dec. 31, 2018

912
               21,888(000

$14(400(000

b $80(000 – $56(000 = $24(000 cash contribution per prototype.

2. Payback period calculations for modernizing alternative:




Cumulative
Net Initial Investment


Year
Cash Inflow
Cash Inflow
Unrecovered at End of Year
(1)
(2)
(3)
(4)



            Jan.   1,  2012

––
––
$33,600,000


Dec. 31, 2012       $  9,936(000
          $  9,936(000
23,664(000

Dec. 31, 2013

         11,016(000
            20,952(000
12,648(000

Dec. 31, 2014

         12,096(000
            33,048(000
552(000

Dec. 31, 2015

         13,176(000



Payback 
= 3 + ($552,000 ÷ $13,176,000)

= 3.04 years


Payback period calculations for replace alternative:




Cumulative
Net Initial Investment



Year
Cash Inflow
Cash Inflow
Unrecovered at End of Year

(1)
(2)
(3)
(4)




Jan. 1, 2012
––
––
$55,200,000


Dec. 31, 
2013
       $13,248(000
          $13,248(000
41,952(000


Dec. 31, 2014

         14,688(000
            27,936(000
27,264(000

Dec. 31, 2015

         16,128(000
            44,064(000
11,136(000

Dec. 31, 2016

         17,568(000


Payback
= 3 + ($11,136,000 ÷ $17,568,000)




= 3.63 years

3. Modernizing alternative:



Present Value







Discount Factors
Net Cash
Present


Year
At 12%
Flow
Value         


 Jan.   1, 2012

1.000
$(33,600(000)
$(33,600,000)


Dec. 31, 2012

0.893
9,936(000

8,872(848
Dec. 31, 2013

0.797
11,016(000
8,779,752
Dec. 31, 2014

0.712
12,096(000

8,612,352
Dec. 31, 2015

0.636
13,176(000

8,379,936
Dec. 31, 2016

0.567
14,256(000

8,083,152
Dec. 31, 2017

0.507
15,336(000

7,775,352
Dec. 31, 2018

0.452
22,416(000

   10,132,032
Total





          $27,035,424

Replace Alternative:



Present Value







Discount Factors
Net Cash
Present


Year
At 12%
Flow
Value         


 Jan.   1, 2012

1.000
$(55,200(000)
$(55,200,000)


Dec. 31, 2012

0.893
13,248(000
11,830,464
Dec. 31, 2013

0.797
14,688(000
11,706,336
Dec. 31, 2014

0.712
16,128(000
11,483,136
Dec. 31, 2015

0.636
17,568(000
11,173,248
Dec. 31, 2016

0.567
19,008(000
10,777,536
Dec. 31, 2017

0.507
20,448(000
10,367,136
Dec. 31, 2018

0.452
36,288,000
   16,402,176
Total




$28,540,032
4.
Using the payback period, the modernize alternative is preferred to the replace alternative. On the other hand, the replace alternative has a higher NPV than the modernize alternative and so should be preferred. However, the NPV amounts are based on best estimates. Pro Chips should examine the sensitivity of the NPV amounts to variations in the estimates.


Nonfinancial qualitative factors should be considered. These could include the quality of the prototypes produced by the modernize and replace alternatives. These alternatives may differ in capacity and their ability to meet surges in demand beyond the estimated amounts. The alternatives may also differ in how workers increase their shop floor-capabilities. Such differences could provide labor force externalities that can be the source of future benefits to Pro Chips.

21-28
(40 min.) 
Equipment replacement, income taxes (continuation of 21-27).

1. & 2.
Income tax rate = 30%


Modernize Alternative


Annual depreciation:


$33,600(000 ( 7 years = $4(800(000 a year.


Income tax cash savings from annual depreciation deductions:


$4(800(000 ( 0.30 = $1(440(000 a year.


Terminal disposal of equipment = $6(000(000.


After-tax cash flow from terminal disposal of equipment:



$6(000(000 ( 0.70 = $4,200(000.

The NPV components are:

a. 
Initial investment:
NPV
     
Jan. 1, 2012
$(33,600(000) ( 1.000
$(33,600(000)

b. 
Annual after-tax cash flow from operations


(excluding depreciation):



Dec. 31, 2012
9,936(000 ( 0.70 ( 0.893
6,210,994


2013
11,016(000 ( 0.70 ( 0.797
6,145,826


2014
12,096,000 ( 0.70 ( 0.712
6,028,646


2015
13,176(000 ( 0.70 ( 0.636
5,865,955


2016
14,256(000 ( 0.70 ( 0.567
5,658,206


2017
15,336(000 ( 0.70 ( 0.507
5,442,746


2018
16,416(000 ( 0.70 ( 0.452
5,194,022
c.

Income tax cash savings from annual depreciation


 deductions ($1,440,000 each year for 7 years):


 $1,440,000 ( 4.564
6,572,160
d.  
After-tax cash flow from terminal sale of equipment:


 $4,200,000 ( 0.452
     1,898,400

Net present value of modernize alternative

$ 15,416,955
Replace alternative

Initial machine replacement = $58,800,000

Sale on Jan. 1, 2012, of equipment = $3,600,000

After-tax cash flow from sale of old equipment: $3,600,000 ( 0.70 = $2,520,000

Net initial investment: 
$58,800,000 ( $2,520,000 = $56,280,000

Annual depreciation: 
$58,800,000 ( 7 years = $8,400,000 a year

Income-tax cash savings from annual depreciation deductions: $8,400,000 ( 0.30 = $2,520,000

After-tax cash flow from terminal disposal of equipment: $14,400,000 ( 0.70 = $10,080,000

The NPV components of the replace alternative are:
	a.  Net initial investment

Jan. 1, 2012            $(56,280,000) ( 1.000



	$(56,280,000)

	b.  Annual after-tax cash flow from operations (excluding depreciation)
	

	Dec. 31,
	2012
	$13,248,000 ( 0.70 ( 0.893
	8,281,325

	
	2013
	  14,688,000 ( 0.70 ( 0.797
	8,194,435

	
	2014
	  16,128,000 ( 0.70 ( 0.712
	8,038,195

	
	2015
	  17,568,000 ( 0.70 ( 0.636
	7,821,274

	
	2016
	  19,008,000 ( 0.70 ( 0.567
	7,544,275

	
	2017
	  20,448,000 ( 0.70 ( 0.507
	7,256,995

	
	2018
	  21,888,000 ( 0.70 ( 0.452
	6,925,363

	
	
	
	

	c.  Income tax cash savings from annual depreciation deductions 
    ($2,520,000 each year for 7 years) $2,520,000 ( 4.564
	11,501,280

	
	

	d.  After-tax cash flow from terminal sale of equipment, $10,080,000 ( 0.452
	    4,556,160

	
	

	Net present value of replace alternative
	$13,839,302


On the basis of NPV, Pro Chips should modernize rather than replace the equipment. Note that absent taxes, the replace alternative had a higher NPV than the modernize alternative. In making decisions, companies should always consider after-tax amounts.
3.  
Pro Chips would prefer to:

a. have lower tax rates,

b. have revenue exempt from taxation,

c. recognize taxable revenues in later years rather than earlier years,

d. recognize taxable cost deductions greater than actual outlay costs, and

e. recognize cost deductions in earlier years rather than later years (including accelerated amounts in earlier years).

21-29
 (20 min.)
DCF, sensitivity analysis, no income taxes.
1.
Revenues, $100 × 900,000


        $90,000,000


Variable cash costs, $50 × 900,000
          45,000,000

Cash contribution margin


          45,000,000


Fixed cash costs





  9,000,000

Cash inflow from operations

        $36,000,000

Net present value:

Cash inflow from operations: $36,000,000 × 4.868      $175,248,000

Cash outflow for initial investment
        (120,000,000)


Net present value


  
        $  55,248,000
2a.
20% reduction in selling prices:


Revenues, $80 × 900,000


         $72,000,000


Variable cash costs, $50 × 900,000
           45,000,000

Cash contribution margin


           27,000,000

Fixed cash costs





   9,000,000

Cash inflow from operation

   
          $18,000,000

Net present value:


Cash inflow from operations: $18,000,000 × 4.868         $87,624,000

Cash outflow for initial investment
          (120,000,000)


Net present value



          $(32,376,000)
b.
20% increase in the variable cost per unit:
            Revenues, $100 × 900,000


          $90,000,000


Variable cash costs, $60 × 900,000
            54,000,000

Cash contribution margin


            36,000,000


Fixed cash costs





    9,000,000

Cash inflow from operations

           $27,000,000

Net present value:


Cash inflow from operations: $27,000,000 × 4.868       $131,436,000


Cash outflow for initial investment
         (120,000,000)


Net present value


  
          $ 11,436,000
 3.
Sensitivity analysis enables management to see those assumptions for which input variations have sizable impact on NPV. Extra resources could be devoted to getting more informed estimates of those inputs with the greatest impact on NPV.


Sensitivity analysis also enables management to have contingency plans in place if assumptions are not met. For example, if a 20% reduction in selling price is viewed as occurring with a reasonable probability, management may wish to line up bank loan facilities.


21-30   (45 min.)   NPV, IRR and sensitivity analysis.  
1.  Net Present Value of project:
	
	Period

	
	0
	  1 – 10

	Cash inflows
	
	$28,000 

	Cash outflows
	$(62,000)
	 (18,000)

	Net cash flows
	$(62,000)
	$  10,000 


	Annual net cash inflows
	
	
	$  10,000 

	Present value factor for annuity, 10 periods, 8%
	×    6.71 

	Present value of net cash inflows
	
	
	$67,100 

	Initial investment
	
	
	
	 (62,000)

	Net present value
	
	
	
	$  5,100


For a $62,000 initial outflow, the project now generates $10,000 in cash flows at the end of   each of years one through ten. 

Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 9.79%.

2.  If revenues are 10% higher, the new Net Present Value will be:

	
	Period

	
	0
	1 – 10

	Cash inflows
	
	 $30,800 

	Cash outflows
	$(62,000)
	(18,000)

	Net cash inflows
	$(62,000)
	 $12,800 


	Annual net cash inflows
	
	
	 $12,800 

	Present value factor for annuity, 10 periods, 8%
	×    6.71 

	Present value of net cash inflows
	
	$85,888

	Initial investment
	
	
	
	 (62,000)

	Net present value
	
	
	
	$23,888 


For a $62,000 initial outflow, the project now generates $12,800 in cash flows at the end of   each of years one through ten. 

Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 15.94%.
If revenues are 10% lower, the new net present value will be:
	
	Period

	
	0
	1 – 10

	Cash inflows
	
	$25,200 

	Cash outflows
	$(62,000)
	 (18,000)

	Net cash inflows
	$(62,000)
	$ 7,200


	Annual net cash inflows
	
	
	$   7,200 

	Present value factor for annuity, 10 periods, 6%
	x  6.71 

	Present value of net cash inflows
	
	$ 48,312 

	Initial investment
	
	
	
	  (62,000)

	Net present value
	
	
	
	$  (13,688)


For a $62,000 initial outflow, the project now generates $7,200 in cash flows at the end of each of years one through ten. 

Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 2.82%.
3.  If both revenues and costs are higher, the new Net Present Value will be:

	
	Period

	
	0
	1 – 10

	Cash inflows
	
	$30,800 

	Cash outflows
	$(62,000)
	 (19,260)

	Net cash inflows
	$(62,000)
	$11,540 


	Annual net cash inflows
	
	
	$  11,540 

	Present value factor for annuity, 10 periods, 6%
	×    6.71 

	Present value of net cash inflows
	
	$77,433 

	Initial investment
	
	
	
	(62,000)

	Net present value
	
	
	$15,433 


For a $62,000 initial outflow, the project now generates $11,540 in cash flows at the end of   each of years one through ten. 

Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 13.25%.
If both revenues and costs are lower, the new Net Present Value will be:

	
	Period

	
	0
	1 – 10

	Cash inflows
	
	$25,200

	Cash outflows
	$(62,000)
	 (16,200)

	Net cash inflows
	$(62,000)
	$  9,000 


	Annual net cash inflows
	
	
	$  9,000 

	Present value factor for annuity, 10 periods, 8%
	×    6.71 

	Present value of net cash inflows
	
	$60,390 

	Initial investment
	
	
	
	 (62,000)

	Net present value
	
	$ (1,610) 


For a $62,000 initial outflow, the project now generates $9,000 in cash flows at the end of   each of years one through ten. 

Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 7.42%.
4.  To find the NPV with a different rate of return, use the same cash flows but with a different discount rate, this time for ten periods at 10%. 

	Annual net cash inflows
	
	
	$  10,000

	Present value factor for annuity, 10 periods, 10%
	×    6.145

	Present value of net cash inflows
	
	$61,450

	Initial investment
	
	
	
	 (62,000)

	Net present value
	
	
	$  (550)


5.  The sensitivity analysis shows that the return on the project is sensitive to changes in the projected revenues and costs.  With the cost of capital (8%) as the discount rate, the NPV is positive and the IRR exceeds the required rate of return in most cases.  The exceptions occur when the sales revenues are 10% lower than in the benchmark case, regardless of whether costs decline proportionately.  Further, if Crumbly seeks to earn returns that exceed its cost of capital by 2%, then even the baseline scenario is unprofitable and should be rejected.  Overall, the project appears to be a good one for Crumbly Cookie, provided that it is satisfied with earning its cost of capital, and if the likelihood of the scenario where revenues decline substantially is not too great.
21-31   (30 min.) Payback, even and uneven cash flows.

	
	Payback problem:
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	

	1.
	Annual revenue
	
	$140,000 
	
	
	

	
	Annual costs
	
	
	
	
	

	
	   Fixed
	$96,000 
	
	
	
	

	
	   Variable
	  14,000
	  110,000
	
	
	

	
	Net annual cash inflow
	$  30,000 
	
	
	

	
	
	
	
	
	
	

	
	
[image: image23.wmf]Payback period = Investment  net cash in
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¸


Discounted Payback Period with even cash flows:
PerioYear
Cash Revenues

Fixed Costs

Variable Costs

Net Cash Inflows

Disc Factor (12%)

Discounted Cash Savings

Cumulative Disc. Cash Savings

Unrecovered Investment
0

$159,000

1

$140,000

$96,000

$14,000

$30,000

.893

$26,790

$  26,790

$132,210

2

$140,000

$96,000

$14,000

$30,000

.797

$23,910

$  50,700

$108,300

3

$140,000

$96,000

$14,000

$30,000

.712

$21,360

$  72,060

$  86,940

4

$140,000

$96,000

$14,000

$30,000

.636

$19,080

$  91,140

$  67,860

5

$140,000

$96,000

$14,000

$30,000

.567

$17,010

$108,150

$  50,850

6

$140,000

$96,000

$14,000

$30,000

.507

$15,210

$123,360

$  35,640

7

$140,000

$96,000
$14,000

$30,000

.452

$13,560

$136,920

$  22,080

8

$140,000

$96,000

$14,000

$30,000

.404

$12,120

$149,040

$    9,960

9

$140,000

$96,000

$14,000

$30,000

.361

$10,830

$159,870

$9,960/$10,830 = .92

Discounted Payback Period = 8.92 years


	
	
	
	
	
	
	


	2.
	
	
	
	
	

	Year
	Revenue
(1)
	Cash Fixed Costs
(2)
	Cash

Variable Costs
(3)
	Net Cash Inflows
(4) = (1) − (2) − (3)
	Cumulative

Amounts

	1
	       $  90,000
	   $ 96,000
	        $  9,000 
	
	        $(15,000)
	$(15,000)

	2
	115,000
	96,000
	11,500 
	
	    7,500
	(7,500)

	3
	130,000
	96,000
	13,000 
	
	  21,000
	13,500 

	4
	155,000
	96,000
	15,500 
	
	  43,500
	57,000 

	5
	170,000
	96,000
	17,000 
	
	  57,000
	114,000 

	6
	180,000
	96,000
	18,000 
	
	  66,000
	180,000 

	7
	140,000
	96,000
	14,000 
	
	  30,000
	210,000 

	8
	125,000
	96,000
	12,500 
	
	  16,500
	226,500 

	9
	         110,000
	96,000
	          11,000 
	
	                  3,000
	229,500 

	
	
	
	
	
	
	

	
	The cumulative amount exceeds the initial $159,000 investment for the first time at the end of year 6.  So, payback happens in year 6.  
Using linear interpolation, a more precise measure is that payback happens at: 

    5 years + 
[image: image24.wmf]$159,000 - $114,000 

5.68 years.

$66,000

=



	
	


 Discounted Payback Period with uneven cash flows:
	Year
	Cash Revenues
	Fixed Costs
	Variable Costs
	Net Cash Inflows
	Disc Factor (12%)
	Discounted Cash Savings
	Cumulative Disc. Cash Savings
	Unrecovered Investment

	0
	
	
	
	
	
	
	
	$159,000

	1
	$  90,000
	$96,000
	$  9,000
	$(15,000)
	.893
	($13,395)
	 ($13,395)
	$172,395

	2
	$115,000
	$96,000
	$11,500
	$    7,500
	.797
	  $  5,978
	 ($  7,417)
	$166,417

	3
	$130,000
	$96,000
	$13,000
	$  21,000
	.712
	  $14,952
	  $   7,535
	$151,465

	4
	$155,000
	$96,000
	$15,500
	$  43,500
	.636
	  $27,666
	  $ 35,201
	$123,799

	5
	$170,000
	$96,000
	$17,000
	$  57,000
	.567
	  $32,319
	  $ 67,520
	$  91,480

	6
	$180,000
	$96,000
	$18,000
	$  66,000
	.507
	  $33,462
	  $100,982
	$  58,018

	7
	$140,000
	$96,000
	$14,000
	$  30,000
	.452
	  $13,560 
	  $114,542
	$  44,458

	8
	$125,000
	$96,000
	$12,500
	$  16,500
	.404
	  $  6,666
	  $121,208
	$  37,792

	9
	$110,000
	$96,000
	$11,000
	$    3,000
	.361
	  $  1,083
	  $122,291
	$  36,709


At a 12% rate of return, this project does not generate sufficient cash flows to ever recoup the investment under the discounted payback method.
21-32
(40 min.)
Replacement of a machine, income taxes, sensitivity.
1a. Original cost of old machine:
$150,000


Depreciation taken during the first 3 years


{[($150,000 – $20,000) ÷ 8] ( 3}
    48,750

Book value

101,250


Current disposal price:
    68,000

Loss on disposal
$  33,250


Tax rate
×      0.36

Tax savings in cash from loss on current disposal of old machine    
$  11,970
1b. Difference in recurring after-tax variable cash-operating savings, with 36% tax rate:


    
($0.25 – $0.19) ( (475,000) ( (1– 0.36) = $18,240 (in favor of new machine)
Difference in after-tax fixed cost savings, with 36% tax rate:


    
($25,000 – $24,000) ( (1 – 0.36) = $640 (in favor of new machine)
1c. 

	
	Old Machine
	New Machine


            Initial machine investment
$150,000
$190,000

Terminal disposal price at end of useful life
    20,000
    25,000
 Depreciable base
$130,000
$165,000

Annual depreciation using

    straight-line (8-year life)
$ 16,250

Annual depreciation using straight-line (5-year life):


$  33,000

Annual income tax cash savings from difference in depreciation deduction:
($33,000 - $16,250) ( 0.36 = $6,030 (in favor of new machine)

1d. 

	
	Old Machine
	New Machine



Original cost
$150,000
$190,000



Total depreciation
  130,000
  165,000



Book value of machines on Dec. 31, 2015
20,000
  25,000



Terminal disposal price of machines on Dec. 31, 2015
    12,000
    22,000


Loss on disposal of machines
  8,000
         3,000


Add tax savings on loss (36% of $8,000; 36% of $3,000)
      2,880
      1,080


After-tax cash flow from terminal disposal of


   machines ($12,000 + $2,880; $22,000 + $1,080)
$  14,880
$  23,080


Difference in after-tax cash flow from terminal disposal of machines:  
$23,080 – $14,880 = $8,200 (in favor of new machine)
2.
The Smacker Company should retain the old equipment because the net present value of the incremental cash flows from the new machine is negative. The computations, using the results of requirement 1, are presented below. In this format the present value factors appear at the bottom. All cash flows, year by year, are then converted into present values.

	
	
	After-Tax Cash Flows

	
	2010a
	2011
	2012
	2013
	2014
	2015

	Initial machine investment
	$(190,000)
	
	
	
	
	

	Current disposal price of old machine  
	      68,000
	
	
	
	
	

	Tax savings from loss on disposal of

   old machine
	      11,970
	
	
	
	
	

	Recurring after-tax cash-operating savings
	
	
	
	
	
	

	   Variable
	
	$18,240
	$18,240
	$18,240
	$18,240
	$18,240

	   Fixed
	
	640
	640
	640
	640
	640

	Income tax cash savings from difference in

   depreciation deductions
	
	6,030
	6,030
	6,030
	6,030
	6,030

	Additional after-tax cash flow from

   terminal disposal of new machine

   over old machine
	    _________
	_______
	_______
	_______
	_______
	_  8,200

	Net after-tax cash flows
	$(110,030)
	  $24,910
	$24,910
	$24,910
	$24,910
	$33,110

	Present value discount factors (at 14%)
	 _      1.000
	      0.877
	      0.769   
	      0.675   
	      0.592
	     0.519

	Present value
	$(110,030)
	  $21,846
	 $19,156
	 $16,814
	 $14,747
	 $17,184

	Net present value
	$  (20,283)
	
	
	
	
	


a More precisely, January 1, 2011
3.
Let $X be the additional recurring after-tax cash operating savings required each year to make NPV = $0.

The present value of an annuity of $1 per year for 5 years discounted at 14% = 3.433 (Appendix A, Table 4)

To make NPV = 0, Smacker needs to generate cash savings with NPV of $20,283.

That is
$X (3.433)
=
$20,283

X
=
  20,283 ÷ 3.433 =  $5,908.24
Smacker must generate additional annual after-tax cash operating savings of $5,908.24.
21-33   (30–35 min.)   NPV and AARR, goal-congruence issues.  
1.    
	Annual cash flow from operations
	$125,000

	Income tax payments (35%)
	    43,750

	After-tax cash flow from operations (excl. deprn.)
	$  81,250


Depreciation: $420,000 ÷ 7 = $60,000 per year

Income-tax cash savings from depreciation deduction: $60,000 × 0.35 = $21,000 per year
	
	Year
	

	
	0
	1
	2
	3
	4
	5
	6
	7

	Initial investment 
	$(420,000)
	
	
	
	
	
	
	

	Initial working capital investment 
	(2,500)
	
	
	
	
	
	
	

	After-tax cash flow from operations    (exl. deprcn.)
	
	$81,250
	$81,250
	$81,250
	$81,250
	$81,250
	$81,250
	$81,250

	Income-tax cash savings from annual depreciation deductions
	
	21,000
	21,000
	21,000
	21,000
	21,000
	21,000
	21,000

	After-tax cash flow from recovery of working capital
	_________
	_______
	_______
	_______
	_______
	_______
	_______    
	    2,500

	Total after-tax cash flows
	$(422,500)
	$102,250
	$102,250
	$102,250
	$102,250
	$102,250
	$102,250
	$104,750

	Times discount factor at 14%
	×     1.000
	×  0.877
	   ×  0.769
	×  0.675
	×  0.592
	×  0.519
	×  0.456
	×  0.400

	Present value
	$(422,500)
	$89,673
	$78,630
	$69,019
	$60,532
	$53,068
	$46,626
	$41,900

	
	
	
	
	
	
	
	
	

	Net present value                            =
	$(422,500) + $89,673+$78,630 + $69,019 +$60,532 + $53,068 + $46,626 + $41,900     
	

	=
	$16,948
	
	
	
	
	
	
	


2.  Accrual accounting rate of return (AARR):  The accrual accounting rate of return takes the annual accrual net income after tax and divides by the initial investment to get a return.


Incremental net operating income excluding depreciation

$125,000


Less: Depreciation expense ($420,000 ÷ 7)



    60,000

Income before tax



  


    65,000

Income tax expense (at 35%)





    22,750

Net income per period



 


$  42,250
AARR = $42,250 ÷ $422,500 = 10%.
3.  Jack will not accept the project if he is being evaluated on the basis of accrual accounting rate of return, because the project does not meet the 14% threshold above which Jack earns a bonus. Jack should accept the project if he wants to act in the firm’s best interest because the NPV is positive, implying that, based on the cash flows generated, the project exceeds the firm’s required 14% rate of return.  Thus, Jack will turn down an acceptable long-run project to avoid a poor evaluation based on the measure used to evaluate his performance.  To remedy this, the firm could evaluate Jack instead on a project-by-project basis, by looking at how well he achieves the cash flows forecasted when he chose to accept the project.  
21-34   (35 min.)   Recognizing cash flows for capital investment projects.
1.
Partitioning relevant cash flows into categories:


(1)
Net initial investment cash flows:

- The $98,000 cost of the new Flab-Buster 3000
- The disposal value of the old machine, $5,000, is a cash inflow 
- The book value of the old machine $4,000 ($50,000 − $46,000), relative to the disposal value of $5,000, yields a taxable gain of $1,000 ($5,000 − $4,000) that leads to a cash outflow for taxes of $1,000 ( Tax Rate 

(2)
Cash flow savings from operations:
- The 30% savings in utilities cost per year of $4,320 (30% × $1,200 per month × 12 months) results in cash inflow from operations after tax of $4,320 ( (1 − Tax Rate)
 - The savings of half the maintenance costs per year of $5,000 (50% × $10,000) results in a cash inflow from operations after tax of $5,000 (1 − Tax Rate)

- Annual depreciation of ($98,000 − $10,000) ÷ 10 years = $8,800 on Flab-Buster 

  3000, relative to the ($4,000 − $0) ÷ 10 years = $400 depreciation on current Fit-O-


 Matic leads to additional tax savings of $8,400 × Tax Rate

(3)
Cash flows from terminal disposal of investment:
- The $10,000 salvage value of Flab-Buster 3000 minus the $0 salvage value of the old Fit-O-Matic is a terminal cash flow at the end of Year 10.  There are no tax effects because both machines are planned to be disposed of at book value.

(4)      Data not relevant to the capital budgeting decision:
- The $10 charge for customers, since it would not change whether or not Ludmilla got the new machine
- The $50,000 original cost of the Fit-O-Matic machine
2.
Net present value of the investment:

	Net initial investment
	

	Initial investment in Flab-Buster 3000
	$(98,000)

	Current disposal value of Fit-O-Matic
	5,000

	Tax on gain on sale of Fit-O-Matic, 40% × $1,000
	       (400)

	Net initial investment
	$(93,400)


	Annual after-tax cash flow from operations (excl. deprn. effects)
	

	After-tax savings in utilities costs, $4,320 × (1−0.40)
	$    2,592

	After-tax savings in maintenance costs, $5,000 × (1−0.40)
	      3,000

	Annual after-tax cash flow from operations
	$    5,592

	Income-tax cash savings from annual additional depreciation   deductions ($8,800 − $400) × 40%
	$    3,360


	After-tax cash flow from terminal disposal of machines
	$  10,000


These four amounts can be combined to determine the NPV at an 8% discount rate.
	Present value of net initial investment, $(93,400) × 1.000
	   $(93,400)

	Present value of 10-year annuity of annual after-tax cash flow from operations (excl. deprcn. effects), $5,592 × 6.710
	37,522

	Present value of 10-year annuity of income-tax cash savings from annual depreciation deductions, $3,360 × 6.710
	     22,546

	Present value of after-tax cash flow from terminal disposal of machines, $10,000 × 0.463
	       4,630

	Net present value
	$(28,702)


At the required rate of return of 8%, the net present value of the investment in the Flab-Buster 3000 is substantially negative.  Ludmilla should therefore not make the investment.
21-35   (40-45 min.)   Recognizing cash flows for capital investment projects, NPV.  
1.  
	Net initial investment
	
	

	Initial equipment investment
	
	$(2,575,000)

	Initial working-capital investment
	
	       (25,000)

	Net initial investment
	
	$(2,600,000)


	Cash flow from operations
	
	

	Annual after-tax cash flow from operations (excl. deprn. effects)
	
	

	   Cash revenues
	$3,372,500
	

	   Material cash costs
	(1,300,000)
	

	   Direct labor cash costs (0.25 x 3,550,000)
	(887,500)
	

	   Increase in cash overhead costs
	    (390,000)
	

	   Annual cash flow from operations with new equipment
	(795,000)
	

	   Deduct income-tax payments (0.35 × $795,000)
	    (278,250)
	

	   Annual after-tax cash flow from operations
	
	$516,750

	
	
	

	Income-tax cash savings from annual depreciation deductions  (0.35×$315,000)1
	
	  110,250

	Total cash flow from operations (after-tax)
	
	$627,000


	Cash flow from terminal disposal of investment
	
	

	Cash flow from terminal disposal of machine (net of tax of $0)
	
	$370,000

	Cash flow from terminal recovery of working capital
	
	    25,000

	After-tax cash flow from terminal disposal of investment
	
	$395,000


1 Depreciation deductions = ($2,575,000 - $370,000) / 7 = $315,000
Cash flows not relevant to the capital budgeting problem


-The revenues and investment in the furniture parts division are not relevant to the project
-The costs of the furniture parts division are not relevant except as the basis for estimation of labor costs for the project


-The CFO salary is irrelevant since it is not affected by the project

2.  
These three amounts can be combined to determine the NPV at a 14% discount rate:

	Present value of net initial investment, $(2,600,000) × 1.000
	$(2,600,000)

	Present value of 7-year annuity of annual after-tax cash flow from operations ($627,000 × 4.288)
	2,688,576

	Present value of after-tax cash flow from terminal disposal of investment 
   ($395,000 × 0.400)
	       158,000

	Net present value
	         $246,576


Since the net present value is positive, this is clearly a good investment for a firm that requires a 14% rate of return. Unbreakable should expand into bicycle parts.
21-36   (25 min.)   NPV, inflation and taxes.
1.Without inflation or taxes this is a simple net present value problem using an 8% discount rate
	Present value of initial investment, $(749,700) × 1.000
	  $(749,700)

	Present value of 7-year annuity of annual cash savings:
     $160,000 × 5.206
	    832,960

	Net present value 
	$  83,260  

	
	


2.  With inflation, we adjust each year’s cash flow for the inflation rate to get nominal cash flows and then discount each cash flow separately using the nominal discount rate.  
Nominal rate = (1 + real rate) × (1 + inflation rate)  − 1

Nominal rate = (1.08) × (1.055) − 1 = 1.1394 – 1 = .1394 or 14% (approx.)
	
	Cash Flow
	Cumulative
	Cash Inflows
	Present Value
	

	Period
	(Real Dollars)
	Inflation Rate
	(Nominal Dollars)
	Factor, 14%
	Present Value

	
	(1)
	(2)
	(3) = (1) × (2)
	(4)
	(5) = (3) × (4) 

	1
	       $160,000
	1.055 
	         $168,800
	0.877
	$148,038

	2
	160,000
	 1.1131 
	178,080
	0.769
	136,944 

	3
	160,000
	1.174 
	187,840
	0.675
	126,792 

	4
	160,000
	1.239 
	198,240
	0.592
	117,358 

	5
	160,000
	1.307 
	209,120
	0.519
	108,533 

	6
	160,000
	1.379 
	220,640
	0.456
	    100,612 

	7
	160,000
	1.455 
	232,800
	0.400
	    _93,120 

	Total present value of annual net cash inflows in nominal dollars
	
	831,397 

	Present value of initial investment, $(749,700) × 1.000
	
	 (749,700)

	Net present value
	
	$  81,697


11.113 = (1.055)2
3.  Both the unadjusted and adjusted NPV are positive.  Based on financial considerations alone, Cost-Less should buy the new cash registers.  However, the effect of taxes should also be considered, as well as any pertinent non-financial issues, such as potential improvements in customer response time from moving to the new cash registers.
	
	4.  Initial equipment investment
	
	$(749,700)

	
	
	
	

	
	Annual cash flow from operations (excl. deprn. effects)
	$160,000
	

	
	Deduct income tax payments (0.30 × $160,000)
	    48,000
	

	
	Annual after-tax cash flow from operations (excl. deprn. effects)
	
	$ 112,000

	
	
	
	

	
	Income tax cash savings from annual depreciation deductions
   (0.30 × $107,100)1
	
	$   32,130


1 Depreciation deductions = ($749,700 – $0) / 7 = $107,100
The terminal disposal price of the equipment is equal to the book value at disposal = $0, so these three amounts can be combined to determine the NPV at a 8% discount rate.
	Present value of net initial investment, $(749,700) × 1.000
	$(749,700)

	Present value of 7-year annuity annual after-tax cash flow from operations,

    $112,000 × 5.206
	     583,072

	Present value of 7-year annuity of income tax cash savings from 

    annual depreciation deductions, $32,130 × 5.206
	       167,269

	Net present value 
	     $      641


5. As in the previous section, with inflation, we adjust each year’s cash flow for the inflation rate to get nominal cash flows and then discount each cash flow separately using the nominal discount rate.
Nominal rate = (1 + real rate) × (1 + inflation rate) −1

Nominal rate = (1.08)(1.055) −1  = 1.1394 – 1 = .1394 or 14% (approx.)
	
	Cash Flow
	Cumulative
	Cash Inflows
	After Tax Cash
	Present Value
	

	Period
	(Real Dollars)
	Inflation Rate
	(Nominal Dollars)
	Flows
	Factor, 14%
	Present Value

	
	(1)
	(2)
	(3) = (1) × (2)
	(4) = 0.7 × (3)
	(5)
	(6) = (4) × (5)

	1
	     $160,000
	1.055 
	       $168,800
	    $118,160
	0.877
	       $103,626 

	2
	160,000
	1.113 
	178,080
	124,656
	0.769
	           95,860 

	3
	160,000
	1.174 
	187,840
	131,488
	0.675
	           88,754 

	4
	160,000
	1.239 
	198,240
	138,768
	0.592
	           82,151

	5
	160,000
	1.307 
	209,120
	146,384
	0.519
	           75,973

	6
	160,000
	1.379 
	220,640
	154,448
	0.456
	           70,428

	7
	160,000
	1.455 
	232,800
	162,960
	0.400
	           65,184

	Total present value of annual net cash inflows (excl. depreciation. effects)
	
	 $581,976 

	Present value of 7-year annuity of income-tax cash savings from
	
	

	   annual depreciation deductions, $32,100 × 5.206
	
	
	       167,269

	Present value of initial investment $(749,700) × 1.000
	
	
	   (749,700)

	Net present value
	
	
	
	
	     $      (455)


6.  Without inflation, we obtain a positive NPV; however, with inflation NPV is negative, and Best-Cost Foods would be better off not purchasing the new registers.  Negative NPV is obtained with an inflation estimate of 5.5%.  If a careful review of this forecasted inflation rate results in a lower rate of inflation, Best-Cost should recalculate the NPV to determine whether the purchase of the registers is in its best interest.
21-37  (45 min.)   Net present value, Internal Rate of Return, Sensitivity Analysis.  
1.  Given the annual operating cash outflows of $165,000 and the payment of 10% of revenues (10% × $280,000 = $28,000), the net cash inflows for each period are as follows:

	
	Period

	
	  0
	  1 - 10

	Cash inflows
	
	$280,000 

	Cash outflows
	$(500,000)
	 (193,000)

	Net cash inflows
	$(500,000)
	$  87,000 


The NPV of the investment is:

	Annual net cash inflows
	$  87,000 

	Present value factor for annuity, 10 periods, 10%
	×    6.145 

	Present value of net cash inflows
	$534,615 

	Initial investment
	
	(500,000)

	Net present value
	
	$  34,615 


For a $500,000 initial outflow, the project now generates $87,000 in cash flows at the end of each of years one through ten. 


Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 11.59%.
2.  For revenues of $260,000, the cash flows and NPV computation are given below.
	
	Period

	
	  0
	  1 – 10

	Cash inflows
	
	$260,000 

	Cash outflows
	$(500,000)
	 (191,000)

	Net cash inflows
	$(500,000)
	$  69,000 


	Annual net cash inflows
	$  69,000 

	Present value factor for annuity, 10 periods, 10%
	×    6.145 

	Present value of net cash inflows
	$424,005 

	Initial investment
	 (500,000)

	Net present value
	$ (75,995)


 For a $500,000 initial outflow, the project now generates $69,000 in cash flows at the end of each of years one through ten. 


Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 6.33%.
For revenues of $240,000:
	
	Period

	
	  0
	  1 – 10

	Cash inflows
	
	$240,000 

	Cash outflows
	$(500,000)
	 (189,000)

	Net cash inflows
	$(500,000)
	$  51,000 


	Annual net cash inflows
	$    51,000 

	Present value factor for annuity, 10 periods, 10%
	      ×     6.145 

	Present value of net cash inflows
	$  313,395 

	Initial investment
	  (500,000)

	Net present value
	$(186,605)


For a $500,000 initial outflow, the project now generates $51,000 in cash flows at the end of each of years one through ten. 


Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 0.36%.
3.  For revenues of $260,000, with proportional lower expenses:

The annual cash outflows now equal payment of 10% of revenues (10% × $260,000 = $26,000), plus operating expenses of 165,000 × ($260,000/$280,000) = $153,214.
	
	Period

	
	   0
	   1 – 10

	Cash inflows
	
	$260,000 

	Cash outflows
	$(500,000)
	 (179,214)

	Net cash inflows
	$(500,000)
	$  80,786 


	Annual net cash inflows
	$  80,786 

	Present value factor for annuity, 10 periods, 10%
	×    6.145 

	Present value of net cash inflows
	$496,430 

	Initial investment
	(500,000)

	Net present value
	$ (3,570) 


For a $500,000 initial outflow, the project now generates $80,786 in cash flows at the end of each of years one through ten. 


Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 9.83%.
For revenues of $240,000, with proportional lower expenses:
The annual cash outflows now equal payment of 10% of revenues (10% × $240,000 = $24,000), plus operating expenses of 165,000 × ($240,000/$280,000) = $141,429.

	
	Period

	
	0
	  1 – 10

	Cash inflows
	
	$240,000 

	Cash outflows
	$(500,000)
	 (165,429)

	Net cash inflows
	$(500,000)
	$  74,571 


	Annual net cash inflows
	$  74,571 

	Present value factor for annuity, 10 periods, 10%
	×    6.145 

	Present value of net cash inflows
	$458,239 

	Initial investment
	 (500,000)

	Net present value
	$ (41,761)


For a $500,000 initial outflow, the project now generates $74,571 in cash flows at the end of each of years one through ten. 


Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 8.02%.
4.  For revenues of $260,000, with proportional lower expenses and fees of 8%:
The annual cash outflows now equal payment of 8% of revenues (8% × $260,000 = $20,800), plus operating expenses of 165,000 × ($260,000/$280,000) = $153,214.

	
	Period

	
	   0
	   1 – 10

	Cash inflows
	
	$260,000 

	Cash outflows
	$(500,000)
	 (174,014)

	Net cash inflows
	$(500,000)
	$  85,986 


	Annual net cash inflows
	$  85,986 

	Present value factor for annuity, 10 periods, 10%
	×    6.145 

	Present value of net cash inflows
	$528,384 

	Initial investment
	(500,000)

	Net present value
	$  28,384 


For a $500,000 initial outflow, the project now generates $85,986 in cash flows at the end of each of years one through ten. 


Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 11.30%.
For revenues of $240,000, with proportional lower expenses and fees of 8%:

The annual cash outflows now equal payment of 8% of revenues (8% × $240,000 = $19,200), plus operating expenses of 165,000 × ($240,000/$280,000) = $141,429.

	
	Period

	
	0
	  1 – 10

	Cash inflows
	
	$240,000 

	Cash outflows
	$(500,000)
	 (160,629)

	Net cash inflows
	$(500,000)
	$  79,371 


	Annual net cash inflows
	$  79,371 

	Present value factor for annuity, 10 periods, 10%
	×    6.145 

	Present value of net cash inflows
	$487,735 

	Initial investment
	 (500,000)

	Net present value
	$ (12,265)


For a $500,000 initial outflow, the project now generates $79,371 in cash flows at the end of each of years one through ten. 


Using either a calculator or Excel, the internal rate of return for this stream of cash flows is found to be 9.42%.
5.  Sally learns from this sensitivity analysis that the profitability of her investment depends critically on a variety of factors, including the expected annual revenue, the nature of cost behavior, and the franchise fee that she has to pay.  If there is a high probability that revenues will equal $280,000, then Sally should buy a Burgers-N-Fries franchise.  If revenues are more likely to be $260,000, then she should buy the franchise only if she is certain that costs will decline proportional to revenues and Sally is able to negotiate an 8% franchise fee.  Finally, if revenues are expected to drop to $240,000, then Sally should not buy a franchise in any circumstance.
Collaborative Learning Problem

21-38    (45 min.)    NPV, Relevant costs, Income taxes
1.
	Alternatives
	   As Is
	Outsource
	

	
	
	
	

	Annual cash outflows:
	
	
	

	Cost of out-sourcing
	$(            0)
	$( 700,000)
	

	Non-ICI direct material
	$(120,000)
	$(             0)
	

	Direct labor
	$(220,000)
	$(             0)
	

	Salary for other manager
	$(  85,000)
	$(             0)
	See Note A

	Department overhead
	$(  65,000)
	$(             0)
	

	Warehouse rent
	$(  27,000)
	$(             0)
	See Note B

	Total annual cash flows
	$(517,000)
	$( 700,000)
	

	
	
	
	

	Total after-tax annual cash outflows
	
	
	

	             (60% of above totals)   
	$(310,200)
	$(420,000)
	

	
	
	
	

	Annual cash inflows:
	
	
	

	Tax shield from depreciation of machinery
	$    24,000
	$             0
	

	             [$60,000 x 0.40; $0]
	
	
	

	
	
	
	

	One-time cash inflows at t = 0:
	
	
	

	Sale of ICI ($0; $3,800 x 40)
	$             0
	$ 152,000
	

	Tax savings on sale of ICI
	$             0
	$      3,200
	See Note C

	Sale of machinery
	$             0
	$ 280,000
	

	Tax savings on sale of machinery
	$             0
	$    12,000
	See Note D

	
	
	
	

	Total one-time cash inflows at t = 0
	$             0
	$ 447,200
	

	
	
	
	

	One-time cash inflows at end of  year 5:
	
	
	

	Terminal disposal of machine
	$   10,000
	$             0
	

	
	
	
	

	Cash flows associated with ICI:
	
	
	See Note E

	t = 1: Tax shield from use of ICI
	$    32,000
	$             0
	

	t = 2: Tax shield from use of ICI
	$    32,000
	$             0
	

	t = 3: Purchase and use of ICI
	$(  54,000)
	$             0
	

	t = 4: Purchase and use of ICI
	$(  54,000)
	$             0
	

	t = 5: Purchase and use of ICI
	$(  54,000)
	$             0
	

	
	
	
	

	
	
	
	


Notes:
A. The manager of the packaging department is retained in both cases, so his salary of $85,000 is irrelevant for the analysis.  However, if Patrick Scott decides to keep the packaging department as is, the Phish Corporation has to recruit another manager externally for the other position that it is seeking to fill.  Since that position is “similar,” the salary is likely approximately the same as the that of the current packaging department manager.
B. The allocated rent of $15,000 and the allocated general administrative overhead of $70,000 are not relevant since the firm as a whole incurs those costs regardless of the decision on outsourcing..  If the outsourcing alternative is chosen though, the rent currently being paid for the secondary warehouse ($27,000) is no longer required.  This manager of the packaging department is retained in both cases, so his salary of $85,000 is irrelevant for the analysis.  However, if Patrick Scott decides to keep the packaging department as is, the Phish Corporation has to recruit another manager externally for the other position that it is seeking to fill.  Since that position is “similar,” the salary is likely approximately the same as the that of the current packaging department manager.

C. Original cost of 100 tons of ICI (100 ( $4,000)
$400,000


Amount of ICI consumed in previous three years 


{20 tons per year ( 3 years  ( $4,000}
   240,000

Book value of remaining inventory (40 tons)
160,000


Current disposal price: (40 tons ( $3,800)
   152,000

Loss on disposal
$  8,000


Tax rate
×      0.40


Tax savings from loss on disposal of ICI    
$    3,200
D. Original cost of old machine:
$430,000


Depreciation taken during the first 2 years


{[($430,000 – $10,000) ÷ 7] ( 2}
   120,000

Book value

310,000


Current disposal price:
   280,000

Loss on disposal
$  30,000


Tax rate
×      0.40


Tax savings from loss on current disposal of old machine    
$  12,000
E. For the first two years, Phish uses up the remaining inventory of ICI.  This results in an expense of  $80,000 each year, thereby providing a tax savings of $80,000 ( 0.40 = $32,000.  There is no cash outflow since the ICI was purchased earlier and that outflow is a sunk cost.


From year 3 onwards, Phish has to purchase 20 tons of ICI each year at $4,500 per ton.  This represents a cash outflow of 20,000 ( $4,500 = $90,000.  The ICI is then consumed and expensed, thereby providing a tax savings of $90,000 ( 0.40 = $36,000.  Therefore, the net cash outflow in each of years 3, 4, and 5 is $90,000 - $36,000 = $54,000.
2.
Suppose that the annual cash flows occur at the end of the year.  Then, using the cash flows derived in requirement 1, and applying the present value and annuity factors from Tables 2 and 4 of Appendix A, the net present value of the two alternatives can be calculated as follows:


As Is Option:
     ($24,000 – $310,200) ( 3.791  +  ($10,000 ( 0.621)
  +  ($32,000 ( 0.909)  +  ($32,000 ( 0.826) 

  -   ($54,000 ( 0.751)  -  ($54,000 ( 0.683)  -  ($54,000 ( 0.621)
  =  $(1,134,224)


Outsourcing:
     $447,200  -  ($420,000 ( 3.791)

  =  $(1,145,020)

The “As Is” alternative has a higher net present value and so is the preferred choice based purely on quantitative considerations.  

3.
Other issues that are relevant to the choice between the alternatives faced by Phish are:

a) The effect on employee morale from closing a department

b) The ability to ensure quality control when packaging is outsourced

c) The potential loss of internal expertise and technology in packaging
d) Transfer of legal liability for any defects in packaging to the new supplier firm

e) Ability of the vendor to accommodate sudden shifts in demand

f) Future costs (after the five-year period) of potentially reopening the internal department if the decision to outsource is taken now

Given the uncertainties related to the outsourcing option, the firm is likely better off, even on qualitative grounds, keeping the internal packaging department going. 
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