CORPORATE FINANCE:

AN INTRODUCTORY COURSE


DISCUSSION NOTES


MODULE #6


CAPITAL BUDGETING
Capital expenditures, outlays for fixed assets, are often large and commit the firm for long time periods.  If mistakes are made, they can have devastating consequences for shareholder wealth.  Obviously, for capital intensive firms, those firms with a high percent of fixed assets to total assets, these decisions are most critical.  For firms not relying on fixed assets to the same degree, e.g., consulting firms or advertising firms, the capital budgeting decisions have less impact on shareholder wealth.

Contrast capital expenditures to operating expenditures.  Operating expenditures involve outlays for labor and materials used to generate current-period revenues.  These expenditures are not considered long-term.

Again, we shall assume that the relevant opportunity cost, the market required rate of return, r, is known.  This return reflects the risk of the project under evaluation.  Therefore, our immediate problem is to forecast a project's future cash flows.  The further the cash flow occurs from t = 0, today, the more difficult it is to predict.  However, in the discounting process using the risk-adjusted required return, r, these future cash flows are increasingly "penalized" in terms of their present values in the discounting process.  Outlays at t = 0 are usually known with considerable precision.

THE GOLDEN RULES OF CAPITAL BUDGETING:
We emphasize eight "golden rules" that are fundamental to correct capital budgeting analyses. We will discuss these rules in detail as the lecture proceeds.  As an overview, however, the rules are:

Rule #1--Cash flows are our concern; identify project cash flows.

Rule #2--Do not forget net working capital requirements for a project, both outflows and                 inflows!

Rule #3--Only include a project's incremental cash flows!  In other words, beware of 
                "phantom" (allocated) cash flows!  "Sunk" costs are not relevant!

Rule #4--Do not forget a project's opportunity costs!

Rule #5--Never neglect taxes!

Rule #6--Do not include financing costs!

Rule #7--Treat inflation consistently!

Rule #8--Recognize project interactions!

Let’s now turn to an elaboration of these eight rules.

1)  Rule #1--Cash flows are our concern; identify project cash flows!

You are probably getting tired of hearing "cash flows, cash flows, cash flows!"  (Remember, “Happiness is a positive cash flow!”)  However, cash flows are our focus in finance.  Why?  Cash is the “life blood” of the firm, not accounting profits.  It takes cash to pay dividends, pay the bills, and keep the firm solvent.  Accounting procedures do, however, often affect the size and timing of cash flows.  For example, how we depreciate an asset will affect the size and timing of tax payments.  Tax payments are a cash outflow.  Accordingly, one must be well versed in accounting procedures.

We may net cash flows within the same time period.  For instance if we have inflows of $500 at 

t = 5, and we have outflows of $200 at t = 5, we can just net these out and work with a net $300 inflow at t = 5.

We generally assume that cash flows occur at discrete time intervals, e.g., t = 0, t = 1, t = 2, etc.  While we could assume cash inflows and outflows occur continuously throughout a time period, the lack of precision in our cash flow estimates typically does not justify such precise mathematics.  Therefore, in this class we will concentrate on annual cash flows for capital budgeting analyses.

In finance we treat an outlay or inflow when it occurs, not when accounting rules recognize the expense or revenue.  For instance, in accounting capital expenditures are capitalized on the balance sheet and written off via depreciation over the life of the asset.

Example
Say a fixed asset costs $500 at t = 0 and is expensed $100 per year over five years via depreciation.  In finance, we treat the $500 as an outlay at t = 0.  This outlay is a real cash flow.  Over time the depreciation expense is not a cash flow, but these write-offs do affect our actual tax expense.  We will discuss the impact of depreciation on real cash flows next.

Depreciation:
Again, depreciation is not a cash flow, but depreciation expense affects cash flows because of its influence on taxes.  Tax payments are cash!  Note that other non-cash charges, e.g., amortization, losses on disposal of assets, etc., have the same characteristics as depreciation.

Example
Consider firms A and B.  While both firms have the same earnings before depreciation and tax, they differ in the amount of depreciation expense they write-off.

Firm A

Firm B
Earnings Before

  Depreciation and Tax
  $100


  $100

- Depreciation

 
      20


        0
Earnings Before-Tax

  $  80


  $100

Taxes (0.40)


      32


      40
Earnings After-Tax

  $  48


  $  60

Add back Depreciation
  $  20


  $    0
Cash Flow


  $  68


  $   60

Therefore, even though Firm A shows lower profits after-tax than B ($48 versus $60), Firm A's cash flow is higher by $8 ($68 - $60).  Why did this extra $8 occur?  Firm A had $8 less in tax expense than firm B.  Therefore, Firm A had $8 more in cash flow.  We added (back) depreciation to Earnings After-Tax since it is not a cash outflow.

In general, depreciation expense results in tax savings of

(Amount of Depreciation Expense)(Tax Rate) = Tax Savings.

In this example, ($20)(0.40) = $8.

Depreciation expense, or any non-cash charge for that matter (e.g., amortization), while not a cash flow, reduces a real cash outflow--taxes.  Avoiding a cash outflow is just as valuable to a firm as having a cash inflow!

Rule #2--Do not forget net working capital requirements for a project, both outflows and                inflows!
Adjusting for net working capital changes takes into consideration the differences between accounting recognition of revenues and expenses on the income statement and when the cash flows actually occur.

For instance, credit sales generate accounts receivable.  While the accountants recognize the credit sale as revenue, the cash flow does not occur until the customer pays for the item purchased.  Accordingly, if the only current asset or current liability that changes is an increase in accounts receivable, we would subtract this increase from net income to adjust the net income back to a cash flow basis.

Alternatively, credit purchases generate accounts payable.  If the item purchased is part of cost of goods sold in a given period, it flows through the income statement as an expense even though it may not have been paid for during that accounting period.  Accordingly, if the only current asset or current liability that changes is an increase in accounts payable, we would add this increase back to net income to adjust net income back to a cash flow basis.

In aggregate, we collect the changes in the current asset accounts in a period and subtract the changes in the current liabilities during the period to get the change in net working capital.  If net working capital increases, we have a cash outflow of this amount during the period.  If net working capital decreases, we have a cash inflow of this amount during the period.

In summary, to adjust for the differences between the accounting recognition of revenues and expenses and the actual cash flow occurrences of these accounts, we adjust accounting profits for the change in net working capital.

Example:
Assume that before a project is undertaken the firm has the following current accounts on its balance sheet:

Current Assets




Current Liabilities
Cash


$100


Accounts Payable

$  50

Accounts Receivable
$150


Taxes Payable

$  50

Inventory


$200


Wages Payable

$  40
  Current Assets

$450


  Current Liabilities

$140

The net working capital is (current assets - current liabilities) = $450 - $140 = $310.

Now, assume that a capital budgeting project requires increases in current assets, but also generates additional current liabilities.  For instance, the project requires increased levels of cash, accounts receivable, and inventory.  However, this same project results in more purchases, which increase accounts payable, in addition to taxes and wages payable increases.  

Assume that the balance sheet after the project is taken is projected to look as follows:

Current Assets




Current Liabilities
Cash


$150


Accounts Payable

$150

Accounts Receivable
$300


Taxes Payable

$100

Inventory


$400


Wages Payable

$100
  Current Assets

$850


  Current Liabilities

$350

The net working capital is (current assets - current liabilities) = $850 - $350 = $500.

The net working capital increase due to the adoption of this capital budgeting project has increased by $500 - $310 = $190.  This commitment of funds to the project is just as real as the commitment to fixed assets of the project.  We would include the changes in the net working capital requirements, along with the changes in fixed asset requirements, in the cash flows for the project.  Again, the inclusion of the net working capital changes adjusts the income statement to reflect actual cash flows.  The amount of net working capital required to support a project often changes as the revenues generated by the project increase and decrease.  Therefore, from year-to-year changes in the net working capital are included in the project's other cash flows.

At the end of the life of a project, the project no longer requires the net working capital support and we return the remaining net working capital as an inflow for the project.  Think about illustrating these concepts using a cash flow time line.

Rule #3--Only include a project's incremental cash flows!  Alternatively, beware of "phantom" (allocated) cash flows!  "Sunk" costs are not relevant!

Our goal in analyzing a capital budgeting project is to identify the cash flows that are incrementally associated with the project.  Accordingly, if overhead that would exist with or without the project is allocated to the project, it will not be an incremental cash flow because of the project.  Accordingly, it should not be included in the analysis.  Similarly, "sunk" costs should be ignored for decision-making.  Some examples should clarify these concepts.

Example
Say a firm has $80 million of existing annual overhead, e.g., top management salaries, corporate headquarters expenses, etc.  This overhead is a fixed cost that will not increase or decrease with a 20 percent expansion or contraction of current sales, which are $750 million.  

The firm is considering a new manufacturing facility that would expand sales by $10 million in annual sales.  If this plant is added, it would be allocated $1 million annually in existing corporate overhead.  If the overhead is included as a cash flow outlay to the proposed expansion, the NPV turns out to be -$8 million.  If the overhead is not included in the project cash flows, the NPV is +$4 million.

Should the company include the overhead in deciding on the expansion?  No!  The overhead would be incurred with or without the project.  It is not incremental to this decision.  It is what I call a "phantom" cash flow if the allocation is made.  By phantom, I mean company-wide the overhead cash flows do not change as a result of the project’s acceptance or rejection.
Example
Do not include historical events in the evaluation of a project.  Assume that your firm has already spent $500,000 at t = -1 doing marketing research to decide whether to introduce a new produce.  It is now t = 0.  The $500,000 in market research is now “water under the bridge.”  This expenditure cannot be recovered if the project is rejected!  It is a "sunk" cost!  Therefore, the marketing research expenditure should not be included in the NPV analysis done at t = 0 to determine whether your firm should go ahead with the new product.  (Of course, the produce should have had sufficient potential at t = -1 to justify the market research in the first place!)

Example
You originally evaluated a project as follows:

CF0 = -$10,000; CF1 = $5,000; CF2 = $10,000.  Draw the cash flow time line.

A 10% discount rate is appropriate.  Therefore, the project had a NPV = $2,810.  You accepted the project.

A year has now passed.  The project has not worked out as expected.  No cash flow materialized at the end of the first year of the project, now relabeled as t = 0.  In fact, to get any cash flow in one year (t = 2 at the time the project was adopted), you must make an additional investment of $5,000.  If you do so, you expect to receive $7,000 in one year.  If you make no additional outlay today, you will receive nothing in one year.

Do you spend the $5,000 today?

Before we answer this question, let's return to the time we originally made the project decision, or one year ago, and assume that we knew what we know today.

CF0 = -$10,000; CF1 = -$5,000; CF2 = $7,000.  Draw the cash flow time line.  At our 10% required rate, this project has a NPV = -$8,760.  Of course, we would not have taken the project if we'd know the "true" outcome.  It is a loser!

But we did not have a crystal ball a year ago.  What do we do today?  Do we throw "good money" at a "bad project?"

Using an incremental analysis, we ignore the $10,000 we originally spent on the project.  That sum is a "sunk" cost.  Instead, we focus on the cash flows that are truly incremental to the decision at hand today, the new t = 0.

CF0 = -$5,000; CF1 = $7,000

At 10% the NPV of this incremental decision is $1,364.  As much as we wished we'd never seen this project, we should make the incremental expenditure today.

Sometimes it is psychologically very difficult to continue with a project that, in retrospect, turns out to be a loser.  However, in this example we can recoup some of the shareholder losses in wealth if we continue with the project.  The NPV of the incremental cash flows at this new decision point is positive.

Rule #4--Do not forget a project's opportunity costs!
If a project requires the use of existing assets that have alternative uses or could be sold, charge these assets at their opportunity cost to the project being evaluated.  The opportunity cost is the value of the next best use of the assets.  A prime example is land already owned.  Since this land could undoubtedly be leased or sold it is not a "free" good for the project under consideration.

The opportunity cost, e.g., the replacement cost or the market value, of the existing asset should be charged to the proposed project at the time the asset is committed to the project.  Draw a time line that describes building an office building on land currently owned.

Note, however, if these assets have no alternative use or market value, i.e., their opportunity cost is truly zero, then they should not be charged to the project.  An example is surplus square footage in an existing plant that has no current alternative use nor can it be leased out.

Rule #5--Never neglect taxes!
All cash flows must be net of taxes for an appropriate NPV analysis.  Corporations pay estimated taxes quarterly.  Therefore, on average, the firm is about one and one-half months away from a reconciliation with the IRS.

Taxes on Gains or Losses on Disposal (Section 1231 Gains)

Example
An asset originally cost $100,000 and was being depreciated straight line over 10 years.  Five years have passed since the asset was purchased.  Accordingly, the asset has a net book value (NBV) of $50,000.  The firm decides to sell this asset.  The firm has a tax rate of 35%.  Three scenarios exist.

Scenario #1:  The asset sells for $50,000.  Since the sales price equals the NBV, no gains or losses occur on the disposal of the asset.  Accordingly, no taxes are involved.  The selling price of $50,000 is received "free and clear."

Scenario #2:  The asset sells for $60,000.  Since the selling price is $10,000 over the NBV, the firm owes taxes on the "gain" on disposal.  Taxes on the $10,000 gain amount to $3,500.  Accordingly, net of taxes the firm receives $60,000 - $3,500 = $56,500.

Scenario #3:  The asset sells for $20,000.  Since the selling price is $30,000 less than the NBV, the firm has a "loss" on disposal.  This loss is tax deductible, a non-cash charge just like depreciation expense.  Accordingly, the loss will lower taxable income by $30,000 resulting in a tax savings of ($30,000)(0.35) = $10,500.  Accordingly, the net cash flow to the firm from this transaction is $20,000 (selling price of the asset) + $10,500 (tax savings) = $30,500.

Rule #6--Do not include financing costs!
Including financing costs in the evaluation of a project is one of the most common mistakes made in evaluating a capital budgeting project.  Correctly conducted, the capital budgeting analysis ignores financing transactions that raise funds for the project, as well as ignores any interest expense on debt, dividends paid on equity, sinking fund payments, or any other financially related cash flows.  Until later in the course you cannot fully appreciate the reasons for ignoring financing costs.  However, for now please realize that these financing costs are included in the discount rate, r, and including them in the cash flows would be double counting them.  Once again, financing costs are included in a properly determined discount rate!
Rule #7--Treat inflation consistently!
Two ways exist for handling a project's cash flows and required discount rate.

1) Use nominal cash flows and a nominal discount rate.  By "nominal" cash flows I mean the cash flows are the amounts that will actually occur.  These cash flows will include all of the effects of inflation.  For example, if labor expenses are expected to grow at 5% per year, then the pro forma statements constructed to estimate the future cash flows will include this increase in labor costs.  The nominal cash flows are then discounted at the nominal interest rate.  Nominal interest rates are the observable rates in the market place, e.g., the current yields on one-year T-Bills, or the yields on 10-year corporate bonds.
2) Use real cash flows and a real discount rate.  By "real" cash flows I mean to state future cash flows in terms of their purchasing power at t = 0, or by "backing" out the impact of inflation on the level of the cash flows.  These real cash flows are then discounted at the real interest rate.  Real interest rates are rates over and above the inflation rate.  Real interest rates are not directly observable in the market place; real rates must be calculated.  Real rates are the rates that investors' "real" wealth, or purchasing power, increases over time.  It is the amount earned over-and-above inflation.

To get a "handle" on real interest rates, we rely on the insights of a famous economist, Irving Fisher (the same Fisher as in “Fisher Separation!”).  Fisher developed an equation that relates nominal interest rates, expected inflation, and real interest rates.  This equation is as follows:

(1 + nominal rate) = (1 + real rate)(1 + expected inflation).

Example
Let's say the observable (nominal) rate on a 10-year corporate security is 9.0% per year.  Further, assume that expected inflation is 5% per year.  Using the above equation, we can calculate the real rate.

(1.09) = (1 + real rate)(1.05);  (1 + real rate) = 1.03810; real rate = 3.81%.  In other words, an investor in this security will earn an amount per year that will increase his/her purchasing power by 3.81%.

A "quick and dirty" approximation of the real rate is the nominal rate mimus the inflation rate, or 0.09 - 0.05 = 0.04, or 4.00%.  As you can see, the "quick and dirty" approximation is not very accurate!

Let's now work an example capital budgeting problem each way:  1) using nominal cash flows and the nominal interest rate, and 2) using real cash flows and the real interest rate.

Example
A project has the following nominal cash flows, i.e., these cash flows are at the levels that are expected to materialize at each time period and include the effects of any inflation.  The observable, or nominal, interest rate is 9.2%.  Expected inflation is 5.0%.

CF0 = -$4,000; CF1 = $1,700; CF2 = $3,750.

Nominal by Nominal:

NPV = -$4,000 + $1,700/(1.092)1 + $3,750/(1.092)2 = $702

To calculate the real cash flows, we must deflate the expected nominal cash flows and remove the inflationary impact.  In other words, we must find the value of these future cash flows in terms of their t = 0 purchasing power.  We must also calculate the "real" interest rate.

Using Fisher's equation:

(1.092) = (1 + real rate)(1.05); real rate = 4.00%

Real by Real:

NPV = -$4,000 + ($1,700/(1.05)1)/(1.04)1 + ($3,750/(1.05)2)/(1.04)2
The cash flows in the numerator are "deflated" by the inflation rate to represent t = 0 purchasing power.  The real rate is used to discount these real cash flows.

NPV = $702.

Note the NPV's are identical; the two methods are equally correct.

Remember, however: You must discount nominal cash flows by the nominal rate or real cash flows by the real rate in order to get the correct answer.
Which method should you use?  The authors of your text suggest that you use the method that is easiest.  I do not disagree with that suggestion.  However, I prefer using the nominal/nominal method.  In my opinion, this is more common in the "real world" and is usually “easiest.”
An important point in using the nominal/nominal method is that you state the future dollars at the levels that will occur at that future time.  Revenues, labor costs, materials costs, etc., all may have different rates of inflation.  Depreciation expense on assets purchased in the past is based on their historical costs, and will not be influenced by inflation.

Serious mistakes will be made in your NPV calculations if you discount nominal cash flows by a real rate, or if real cash flows are discounted by a nominal rate.  
Rule #8-Recognize project interactions!
Project Interaction #1--Mutually Exclusive Projects
Consider mutually exclusive projects that have the same economic lives.  In this case, choose the alternative with the highest NPV or, if the project is compulsory, choose the project with the lowest negative NPV, i.e., a cost minimization project.

Now consider mutually exclusive projects that have different economic lives.

Example
Projects A and B are mutually exclusive.  Project A has a one-year life and Project B has a three-year life.  The discount rate is 10%.  The cash flows are as follows:

Project

t = 0

t = 1

t = 2

t = 3

NPV
   A

-10,000
12,000
 
  - 

   -    

$909

   B

-10,000
 5,000
 
5,000
 
5,000

$2,434  

Case #1--Regardless of which project you choose, you plan to "get out of the business" when the chosen project's life is over.  Your time in the business corresponds to the project life.  In this case, take Project B.  This scenario seems unlikely, however.  It does not seem likely that you would cease business based upon the economic lives of the assets involved.  However, this case is a possibility.

Case #2--Regardless of which project you choose, you plan to stay in business for a predetermined amount of time.  For instance, suppose you plan to stay in business for three years, regardless of which project you take.

The cash flows of Project B remain as stated above.  However, if we go with Project A we must replace it two times after the original purchase.  The cash flows are:

Project

t = 0

t = 1

t = 2

t = 3

NPV
   A

-10,000
 -10,000
-10,000



   

        

+12,000
 +12,000
+12,000
Net CF

-10,000
    2,000
   2,000
   12,000
$2,487

In this case, you would choose Project A, NPVA = 2,487 > NPVB = $2,434.

If you planned to stay in business five years, or any other finite period of time, you would follow the same procedure including the replacement of the mutually exclusive projects when their economic lives expired.  You would take the alternative with the higher NPV over the finite time you plan to stay in business.

Case #3--Regardless of which project you choose, you plan to stay in business indefinitely or, for all practical purposes until infinity.

In this case you have two alternatives:  

1) "Roll the projects' cash flows forward" until you have the lowest common denominator of their lives.  In the above example, the lowest common denominator of a one-year and a three-year project is three years.  Include all of the relevant cash flows for both projects during this "common-length life" period and take the project with the highest NPV.  We have already completed this alternative in the example above and, on this basis, we would select Project A.

In the case of Projects A and B above, evaluating their cash flows over the lowest common denominator of their lives, three years, is no big deal.  However, suppose that A had an economic life of 7 years and B had an economic life of 11 years.  In this case, the lowest common denominator of their lives is 77 years!  Most of us would prefer to avoid all of the "grunt work" associated with these calculations.  Fortunately, a simpler procedure is available.

2) Calculate the Equivalent Annual Annuity (EAA) of both projects and select the best.  This method involves calculating the NPV for one life-cycle of each mutually exclusive project.  This NPV for one life-cycle is then converted to an annuity over the economic life of the alternative and having the same NPV as the alternative for one life-cycle.  The annuities of the alternatives can be compared and the best alternative can then be selected.

If the mutually exclusive projects are profit enhancing projects, you would select the option with the highest positive annuity, or Equivalent Annual Benefit, EAB.

If the projects are cost minimization projects, you would select the option with the lowest negative annuity, or lowest annual cost, or Equivalent Annual Cost, EAC.

To best illustrate this approach to selecting mutually exclusive projects, let's take a different example.

Example
Say the revenues generated by two mutually exclusive machines are equal.  We plan to stay in this business forever.  The costs of the two machines differ, their annual operating costs differ, and the machines have different economic lives.  For the purposes of this illustration, we will ignore taxes.  Since taxes are not a factor, depreciation is irrelevant.  (Do you understand why?)

Under these conditions, we will make our selection based on cost minimization.  We want to minimize the NPV of the cash outflows.  Accordingly, we want to choose the alternative with the lowest Equivalent Annual Cost, or EAC.

Project X has a three-year economic life.  This machine costs $10,000.  The annual operating costs for this machine run $6,000.

Project Y is a mutually exclusive alternative to X.  Y has a five-year economic life.  This machine costs $20,000 and requires annual maintenance of $2,000.

Draw the cash flow time line for these two options.  Note that we plan to be in business until infinity.  Note that the lowest common denominator of years for the two alternatives is 15 years.

We could discount the relevant cash flows over 15 years for both alternatives and calculate their respective NPV's.  The machine with the lowest NPV of 15 year cash outflows for the first 15 years also will be the best choice for the second 15 years, and so forth. 

Alternatively, we could calculate the NPV of both options for one-cycle of their economic lives.  Assume the discount rate is 15%.

                                3

NPVX = -$10,000 - Σ -$6,000/(1.15)t = -$24,000

                               t=1   

The EAC for Project X is the three-year annuity with this NPV, or

                                 3

NPVX = -$24,000 = Σ EACX/(1.15)t;  EACX = -$10,511.

                                t=1  

This EACX is the annual amount of outlay at the end of each year for three years that has the same NPV as the actual cash flows that occur for Project X over its three-year life.

                                5

NPVY = -$20,000 - Σ -$2,000/(1.15)t = -$27,000

                              t=1   

The EAC for Project Y is the five-year annuity with this NPV, or

                                 5

NPVY = -$27,000 = Σ EACY/(1.15)t;  EACY = -$8,055.

                                t=1  

This EACY is the annual amount of outlay at the end of each year for five years that has the same NPV as the actual cash flows that occur for Project Y.

We can compare the costs of X and Y on the common time denominator of one year's EAC.  These EAC's, if incurred annually to infinity, would give us the NPV of their respective projects over an infinite horizon.

Based upon the respective EAC's, we would choose Project Y.  Note that we make this choice even though Y has a more negative one-cycle NPV than Project X.  However, since the projects have different economic lives, and we plan to replace them over-and-over again, we cannot compare one-cycle NPV's.

Project Interaction #2--Optimal Replacement Cycles
Imagine that you own a trucking company.  What is the optimal time to replace your delivery trucks?  Replace them every year?  Every other year?  In fact, you could replace the trucks on any cycle up until their maximum economic life when you absolutely have to replace them.

Imagine that you are in the lumber business and own a forest.  When should you cut down your trees?  You could cut them down when they are one-year old.  Or, cut them when they are two-years old.  If fact you could choose any harvest cycle up until the trees blow down from old age or disease.

This category of finance question is similar to mutually exclusive projects.  If you replace your trucks every four years, you cannot replace them every five years.  The replacement cycles are mutually exclusive.  However, we are making mutually exclusive decisions for a single project, not comparing across projects.

Example
Assume that you are the financial manager for Timberland, Inc.  You lease land from the Bureau of Land Management (BLM--Bureau of Logging and Mining?) and your firm grows and sells a super-fast growing hybrid variety of evergreen trees to lumber mills.  Your firm has no intention of getting out of this business, i.e., its horizon is infinite.

It costs Timberland $50,000 to plant 100 acres of land.  The BLM leases 100 acre parcels for $5,000 per year payable at the end of each year.  You are trying to determine the optimal time for your firm to harvest the trees.  You calculate the appropriate discount rate to be 12%.  You have assembled the following data (the operating cash flows listed below do not include the planting or leasing costs):

	
Harvest Cycle Alternative
	
Operating After-Tax


Cash Flows ($1,000's)

	Cut Trees Every Year
	
$50

	Cut Trees Every Two Years
	
$90

	Cut Trees Every Three Years
	
$120

	Cut Trees Every Four Years
	
$155

	Cut Trees Every Five Years
	
$185

	Cut Trees Every Six Years
	
Trees are rotten and worthless


Draw the cash flow time lines for each alternative harvest cycle.  Calculate the NPV of each option.  Calculate the EAB for each option.  Choose the optimal harvest cycle.

	
Harvest Cycle Alternative
	
NPV of One Cycle
	
EAB of Cycle

	Cut Trees Every Year
	
-$9.8214
	
-$11.0000

	Cut Trees Every Two Years
	
$13.2972
	
 $ 7.8679

	Cut Trees Every Three Years
	
$23.4045
	
 $ 9.7444

	Cut Trees Every Four Years
	
$33.3186
	
 $10.9696

	Cut Trees Every Five Years
	
$36.9501
	
 $10.2503

	Cut Trees Every Six Years
	
Trees are rotten
	
n.a.


You should persevere until you can duplicate the numbers in the above table!

If you based the harvest cycle on the NPV of the individual cycles, you would harvest the trees every five years.  This decision would be incorrect!  The EAB is maximized with a four-year harvest cycle.  Note that this decision is based upon the assumption that Timberland plans to stay in this business into the foreseeable future.

Project Interaction #3--Capital Rationing
We discussed capital rationing earlier.  Capital rationing involves project interaction because choice of certain projects impacts the choice of others.  Review the discussion notes on how to deal with capital rationing.

IV.
The Consistency of the Finance Objective Function:
One of the features that I like most about finance is the unambiguous objective function.  Financial managers should make decisions that maximize the wealth of the shareholders.  Nothing "wishy washy" about this objective!  In all of the problems that we work in finance, this objective underlies our decision.  Your job in capital budgeting is to identify all of the after-tax project cash flows, choose the appropriate discount rate, and make wealth maximizing choices.

V. Other Exercises to Accompany this Lecture Module:

· Net Working Capital and Cash Flows

· The XYZ Company 

· Capital Budgeting: Alternative Formats 

· Coleman Coupling 

· Deer Valley Ski Resort
� This lecture module is designed to complement Chapter 7 in B&D.
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