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Capital Budgeting Decisions
Examples of decisions addressed:

· What products should the firm sell?

· In what markets should the firm compete?

· What new products should the firm introduce?

Roles of managers:
· Identify and invest in products and business acquisitions that will maximize the current market value of equity.

· Learn to identify which products will succeed and which will fail.

The capital markets will send the firm signals about how well it is doing.

Net Present Value (NPV)
The net present value is the difference between the market value of an investment and its cost. 




NPV is a measure of the amount of market value created by undertaking an investment project.  

The interest rate, r, will reflect the risk of the cash flows.

Finding the market value of the investment
· Use discounted cash flow valuation (calculate present values).

· Compute the present values of future cash flows

Net Present Value Rule (NPV): An investment should be accepted if the net present value is positive and rejected if the net present value is negative.

Positive NPV projects create shareholder value.

Using NPV
The marketing department of your firm is considering whether to invest in a new product.  The costs associated with introducing this new product and the expected cash flows over the next four years are listed below.  (Assume these cash flows are 100% likely).  The appropriate discount rate for these cash flows is 20% per year.  Should the firm invest in this new product? 

Costs:  






($ million)
Promotion and advertising 



100.00

Production & related costs



400.00

Other 







100.00

Total Cost






600.00
Year
Cash Flow
Present Value Factor
PV(Cash Flow)

0
(600.00)
1.00
(600.00)

1
$200.00



  2
$220.00



3
$225.00



4
$210.00



NPV = 




NPV Example

Assume you have the following information on Project X:


Initial outlay -$1,100

Required return = 10%


Annual cash revenues and expenses are as follows:


     Year
          Revenues          Expenses



       1   
            $1,000
          $500


       2   
              2,000
         1,000

Draw a time line and compute the NPV of project X.

The Payback Rule
Payback period: The length of time until the accumulated cash flows from the investment equal or exceed the original cost. We will assume that cash flows are generated continuously during a period.

The Payback Rule: An investment is accepted if its calculated payback period is less than or equal to some pre-specified number of years.

Example:  Consider the previous investment project analyzed with the NPV rule.  The initial cost is $600 million.  It has been decided that the project should be accepted if the payback period is 3 years or less. Using the payback rule, should this project be undertaken?

Year
Cash Flow
Accumulated Cash Flow

1
$200.00
$200.00

2
220.00


3
225.00


4
210.00


Example:  Calculating the payback period: The projected cash flows from a proposed investment are listed below.  The initial cost is $500.  What is the payback period for this investment? 

Year
Cash Flow
Accumulated Cash Flow

1
$100.00
$100.00

2
200.00


3
500.00


Analyzing the Payback Rule
Consider the following table.  The payback period cutoff is two years.  Both projects cost $250.00

Year
Long
Short

1
$100.00
$200.00

2
100.00
100.00

3
100.00
0.00

4
100.00
0.00

Which would you pick using the payback rule?  Why?

What is the NPV of the long project? The short project?  Which project would you pick using NPV rule? Assume the appropriate discount rate is 20%.

Advantages and Disadvantages of the Payback Rule
Advantages
· Easy to Understand

· Biased toward liquidity

· Allows for quick evaluation of managers

· Adjusts for uncertainty of later cash flows (by ignoring them altogether)

Disadvantages
· Ignores the time value of money

· Ignores cash flow beyond the payback period

· Biased against long-term projects

The Discounted Payback Rule
Discounted Payback period: The length of time until the accumulated discounted cash flows from the investment equal or exceed the original cost.  We will assume that cash flows are generated continuously during a period.

The Discounted Payback Rule: An investment is accepted if its calculated discounted payback period is less than or equal to some pre-specified number of years.

Example:  Consider the previous investment project analyzed with the NPV rule.  The initial cost is $600 million.  The discounted payback period is 3 years.  The appropriate discount rate for these cash flows is 20%.  Using the discounted payback rule, should the firm invest in the new product?

Year
Cash Flow
Present Value Factor
Discounted Accumulated Cash Flow 

1
$200.00



  2
$220.00



3
$225.00



4
$210.00



Analyzing the Discounted Payback Rule:
· Involves discounting  as in the NPV rule

· It does not consider the risk differences between investments.  Yet, we can discount with a higher interest rate for a riskier project.

· How do you come up with the right discounted payback period cut-off?  Arbitrary number.

Advantages
· If a project ever pays back on a discounted basis, then it must have a positive NPV.

· Biased toward liquidity

· Easy to understand

Disadvantages
· May reject positive NPV projects

· Arbitrary discounted payback period

· Biased against  long-term projects

The Internal Rate of Return (IRR) Rule
Internal rate of return: The discount rate that makes the present value of future cash flows equal to the initial cost of the investment.  Equivalently, the discount rate that gives a project a zero NPV.

IRR Rule: An investment is accepted if its IRR is greater than the required rate of return.  An investment should be rejected otherwise.

Calculating IRR: Like the YTM, trial and error, financial calculators and financial spreadsheets are used to calculate the IRR.

IRR Illustrated

Initial outlay = -$200

Year


Cash flow

1


  50

2


100

3


150

Find the IRR such that NPV = 0

 
0 
= 
-200  +     50       +       100        +      150  

 
                  

 (1+IRR)1        (1+IRR)2           (1+IRR)3


200 
=             50        +      100         +        150  

 
           
 (1+IRR)1       (1+IRR)2
      (1+IRR)3

Comparison of IRR and NPV
IRR and NPV rules lead to identical decisions when the following conditions are satisfied.

· Conventional Cash Flows: The first cash flow (the initial investment) is negative and all the remaining cash flows are positive

· Project is independent: A project is independent if the decision to accept or reject the project does not affect the decision to accept or reject any other project.
When one or both of these conditions are not met, problems with using the IRR rule can result.


Problems with the IRR Rule
· Unconventional Cash Flows: Cash flows come first and investment cost is paid later.  In this case, the cash flows are like those of a loan and the IRR is like a borrowing rate.  Thus, in this case a lower IRR is better than a higher IRR

.

· Multiple rates of return problem: The possibility that more than one discount rate makes the NPV of an investment project zero.

Example:  A strip-mining project requires an initial investment of $60.  The cash flow in the first year is $155.  In the second year, the mine is depleted, but the firm has to spend $100 to restore the land. 

Discount Rate

NPV
 0.0%



-$5.00

10.00



  -1.74



20.00



  -0.28

25.00

 
  
   0.00

30.00


  
   0.06

33.33


  
   0.00

40.00


 
 -0.31

Example 2: 

Assume you are considering a project for which the cash flows are as follows:

 
Year

Cash flows

 
   0

     -$252

 
   1

      1431

 
   2

     -3035

 
   3

      2850

4
-1000

What is the IRR?


At 25%
NPV =


At 33.33%
NPV =


At 42.86%
NPV =


At 66.67%
NPV =

Problems with the IRR Rule (continued)
Mutually Exclusive Projects
Mutually exclusive projects: If taking one project means another project is not taken, the projects are mutually exclusive.  The one with the highest IRR may not be the one with the highest NPV.
Crossover Rate: The discount rate that makes the NPV of the two projects the same. 

Finding the Crossover Rate

· Use the NPV profiles

· Take the difference in the projects' cash flows each period and calculate the IRR.

Example:  If project A has a cost of $500 and cash flows of $325 for two periods, while project B has a cost of $400 and cash flows of $325 and $200 respectively, the incremental cash flows are:

Period
Project A
Project B
Incremental

0
-500
-400
-100

1
325
325
0

2
325
200
125

IRR
19.43
22.17
11.8

The crossover rate is 11.8%.  At this rate, NPVA = NPVB = $50.71

Advantages and Disadvantages of the IRR Rule
Advantages
· Closely related to NPV rule, often leading to the same decisions

· Easy to understand and communicate

Disadvantages
· May result in multiple answers with non-conventional cash flows.

· May lead to incorrect decisions with mutually exclusive investment projects.

· Not always easy to calculate.
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Relevant Cash Flows
Relevant Cash Flows: the incremental cash flows associated with the decision to invest in a project.

Incremental Cash Flows: Any changes in the firm's future cash flows that are a direct consequence of taking the project.

Example:  Honda Corporation

The Stand-Alone Principle: The evaluation of a project based on the project's incremental cash flows.  View each project as a "minifirm" with its own assets, revenues and costs.

Aspects of Incremental Cash Flows

(Which costs should be included in incremental cash flows?)
· Sunk Costs: A cash flow already paid or already promised to be paid.

· Opportunity Costs: Any cash flow lost by taking one course of action rather than another.
· Side Effects: Projects often hurt or help one another

Erosion:   Revenues gained by a new project at the expense of the firm's other products or services.
· Net Working Capital: In all capital budgeting projects we will assume that net working capital is recovered at the end of the project.
· Financing Costs: Interest, principal on debt and dividends
Capital Budgeting: Pro Forma and DCF Valuation
Pro forma financial statements: Financial statements forecasting future years' operations

· Use pro forma income and balance sheet statements (exclude interest expense) for capital budgeting.

· Determine sales projections, variable costs, fixed costs and estimated capital requirements.

· Use pro forma statements to compute project cash flows

Project Cash Flows = 
+ Project operating cash flow

( Project capital spending 

( Project additions to net working capital


Depreciation
· Economic and future market values are ignored.

· Straight line: A fixed percentage of the asset base.

· Since depreciation has cash flow consequences only because it affects the tax bill, the way depreciation is computed for tax purposes is the relevant method for capital investment decisions.
· Modified Accelerated Cost Recovery System (MACRS): 1986 Tax Reform Act allows firms to "front-load" depreciation charges.

Modified ACRS Property Classes


Class

Examples

3-year
Equipment used in research

5-year
Autos, computers

7-year
Most industrial equipment

Modified ACRS Depreciation Allowances




Year
3-year
5-year
7-year

1
33.33%
20.00%
14.26%

2
44.44
32.00
24.49

3
14.82
19.20
17.49

4
7.41
11.52
12.49

5

11.52
8.93

6

5.76
8.93

7


8.93

8


4.45

· Book versus Market Value: If an asset's value when sold (i.e., salvage value) exceeds (is lower than) its book value, the difference is treated as a gain (loss) for tax purposes.

Straight Line versus ACRS Depreciation
The Union Company purchased a new computer system for its office with an installed cost of $30,000.  The computer is treated as a 5-year property under MACRS and is expected to have a salvage value of zero after six-years.  What are the yearly depreciation allowances using ACRS depreciation? using straight-line depreciation?

MACRS Depreciation:
Year
MACRS Percentage
MACRS Depreciation


Straight-line Depreciation



1
20.00%



2
32.00%



3
19.20%



4
11.52%



5
11.52%



6
5.76%



Why might a firm prefer accelerated depreciation, such as MACRS tables, to straight-line depreciation?

Additions to Net Working Capital
· Given NWC at the beginning of the project (date 0), we will calculate future NWC in either of two ways.

1.
NWC will grow at a rate of X percent per period.

2.
NWC will equal Y percent of sales/revenues each period.

Recovering NWC at the end of the Project
Year
NWC
Additions to NWC

0
$500,000


1
$600,000


2
$800,000


Year
NWC
Additions to NWC

0
$500,000


1
$700,000


2
$600,000


Two Ways to Do Capital Budgeting Problems
1.
Item by item discounting

· Separately forecast revenues, costs and depreciation and discount each item.

· Can use different discount rates

2.
Whole project discounting
· Determine project cash flows from financial statements

a.
Operating Cash Flow

b.
Net Capital Spending

i.
We will only buy equipment at date 0.

ii.
We will only sell equipment at the end of the project.  If, at the end of the project, we sell the equipment and the market value is greater than the book value, we record the after-tax cash flow from the sale.

c.
Additions to NWC

i.
We will always recover NWC at the end of the project.

Capital Budgeting Problem
Fairways Driving Range
· Two friends are considering opening an indoor driving range for golfers.  Because of the popularity of golf in Dallas, they estimate that they could rent 20,000 buckets at $3 a bucket in the first year, and that rentals will grow by 750 buckets a year thereafter. 

· The price will remain at $3 per bucket.

· Equipment is 5-year ACRS and is expected to have a salvage value of 10% of cost after 6 years.  

· Expenditures for balls and buckets are $3,000 initially.  The cost of replacing balls and buckets will grow at 5% per year.

· Net working capital needs are $3,000 to start.  Thereafter, NWC grows at 5% per year.

· The relevant tax rate is 15 percent.  

· The required rate of return is 15 percent.  

Evaluate the project for 6 years.  Should your friends proceed with the project?

Fairways Driving Range
Equipment Requirements
Item
Cost ($)

Ball Dispensing Machine
2,000.00

Tractor and Accessories
8,000.00

Ball Pickup Machine
8,000.00

Total
18,000.00

Operating Costs per Year
Item
Cost ($)

Land Lease
12,000.00

Water
1,500.00

Electricity
3,000.00

Seed & Fertilizer
2,000.00

Labor (Salaried)
30,000.00

Gasoline
1,500.00

Maintenance
1,000.00

Insurance
1,000.00

Miscellaneous
1,000.00

Total
53,000.00

Fairways Driving Range
Step 1: Forecast Revenues:
Forecasted 20,000 buckets at $3 a bucket in the first year, and rentals will grow at 750 buckets a year thereafter.  The price will remain at $3 per bucket.

Year
Buckets
Revenues

1
$20,000
$60,000

2



3



4



5



6



Step 2: Forecast costs of balls and buckets: 

Forecasted that expenditures for balls and buckets are $3,000 initially.  The cost of replacing balls and buckets will grow at 5% per year.

Year
Balls & Buckets

1
3,000.00

2


3


4


5


6


Fairways Driving Range
Step 3: Depreciation:
Depreciation of $18,000 of 5-year equipment using ACRS

Year
ACRS%
Depreciation
Book Value

1
20.00



2
32.00



3
19.20



4
11.52



5
11.52



6
5.76



Total




Salvage value of equipment equals 10% of cost = $1,800.00.  The firm will have to pay taxes on this income when the equipment is sold.

Step 4: Pro forma income statement

Year 1
Year2
Year3
Year 4
Year 5
Year 6

Revenues







Variable Costs







Fixed Costs







Depreciation







EBIT







Taxes







Net Income







Fairways Driving Rang
Step 5: Forecast Increases in Net Working Capital
Net working capital needs are $3,000 to start.  Thereafter, NWC grows by 5% per year.

Year
Net Working Capital
Increase in NWC

0
3,000.00


1



2



3



4



5



6



Step 6:  Forecast Operating Cash Flows
Year
EBIT
+ Depreciation
- Taxes
= Operating Cash Flow

0
$0.00
$0.00
$0.00
$0.00

1





2





3





4





5





6





Fairways Driving Range

Step 7: Forecast Total Cash Flows
Year
Operating Cash Flow
-Additions to Working Capital
- Capital Spending
= Total Cash Flow

0
$0.00
$3,000.00
$18,000.00
($21,000.00)

1





2





3





4





5





6





Step 8: What is the NPV of this project? 
Year
Present Value Factor
Total Cash Flows
PV(Cash Flows)

0
1.00
($21,000.00)
($21,000.00)

1




2




3




4




5




6




Evaluating Equipment with Different Economic Lives
· A firm is choosing between two pieces of equipment under the following circumstances

1.
The pieces of equipment have different economic lives

2.
Whatever piece the firm buys, it needs it indefinitely. As a result, the piece of equipment will be replaced when it wears out.

Example:  A firm is considering which of two stamping machines to buy.  Machine A costs $100 to buy and $10 per year to operate.  It wears out and must be replaced every two years.  Machine B costs $140 to buy and $8 per year to operate.  It lasts for 3 years and then must be replaced.  Ignoring taxes, which machine should the firm buy if the appropriate discount rate is 10%?

What is the present value of the cost of Machine A?

What is the present value of the cost of Machine B?

Evaluating Equipment with Different Economic Lives

Example (continued)
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Like the comparison between an 8% interest rate compounded semi-annually and an 8.25% interest rate compounded annually, to compare the costs of the above machines we want to calculate an equivalent annual cost.  The equivalent annual cost (EAC) is the present value of a project's costs calculated on an annual basis.
What is the EAC for Machine A? Machine B?

Which machine should the firm buy?

Evaluating Cost Cutting Proposals
· Consider the decision to upgrade existing facilities to make them more cost effective. The financial manager has to determine whether these cost savings are large enough to justify the necessary capital expenditure.

· Consider a project to automate some part of an existing production process.  

a.
The necessary equipment costs $80,000 to buy and install.

b.
The project will save $22,000 per year (pretax) by reducing labor and material costs.

c.
Equipment is 5-year ACRS and is expected to have a salvage value of $20,000 after 6 years.

d.
The tax rate is 34 percent and the discount rate is 10 percent.

· Note: There are no working capital consequences.

· Should the firm undertake the project?

Evaluating Cost Cutting Proposals
· Use the table below to calculate the project's cash flows for each year.

Item
Year 0
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6

EBIT








Depreciation








Taxes








Operating Cash Flow








Net Capital Spending








Total Cash Flow








· Should the firm undertake the project if the discount rate is 10 percent per year?  Why or why not?
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