
  CF at end of investment period 

Salvage value of equipment
Working capital

  Initial investment at time 0  

Purchase of equipment
Training

Working capital

Advanced Cost Accounting – Acct 647
Prof Albrecht’s Notes 

Capital Budgeting

Drawing a timeline can help in identifying all the amounts for computations.

I’ll present two models.  The first is without taxes.

Annual CM for each year

Drawing a timeline is very important, as many of us are visual.  In a cash flow timeline, outflows
(money the company spends) is put below the line, and inflows (money the company receives back) is
put above the line.  When using a financial calculator, below the line numbers are entered with a
negative sign, and above the line numbers are entered with a positive sign.

The basic model (without taxes) describes three types of investments at the start of a project: purchase
of equipment, training, and working capital.  Working capital, or cash, is necessary because in any new
project there are bills to pay and people to pay.  For complicated new projects, the cost of training can
dwarf the cost of purchasing the new equipment.

At the end of the project, the equipment can be sold, usually for a small amount as it is worn out.  Also,
some or all of the working capital is returned.

In between, the project generates a yearly contribution margin (CM).  This CM can result from sales, or
it can result from cost savings.  Both are benefits.  In the basic model, the annual cash flow is usually
assumed the be the same amount every year.  This permits the use of an ordinary annuity in easing the
computations.

67© 2014 by W. David Albrecht



The following example will help in understanding two (Rate of Return, and Net Present Value) of the
methods for evaluation.

Ashley is considering starting a small catering business.  She would need to purchase
a delivery van and various equipment costing $100,000 to equip the business.  An
additional investment of $20,000 is needed for training and initial promotion. An
investment of $10,000 is needed for working capital.  

Ashley’s marketing studies indicate that the annual cash inflow from the business
will amount to $175,000.  Rent expense for the building used by the business will be
$50,000 per year.  In addition to the building rent, annual cash outflow for operating
costs will amount to $90,000.  Ashley wants to operate the catering business for only
six years.  

She estimates that the equipment could be sold at that time for 10% of its original
cost.  Only 90% of the working capital is recovered at the end of the project.  

There are no taxes.

Two potential methods for evaluating the investment are the Rate of Return (IRR) and the Net Present
Value (NPV).  First, the IRR.

The initial investment at time 0 is entered as a negative in the PV register.  Recall that the initial
investment includes the purchase of equipment (100,000), training (20,000), and working capital
(10,000).  At the end of the investment the proceeds from sale of equipment (10,000 = 100,000*.10)
and return of working capital (9,000 = 10,000*.90) are entered in as the future value.  This project lasts
six years (N=6) and there is an annual contribution margin of 35,000 (175,000  !50,000 !90,000)
entered into the PMT register.  Solving for I (the IRR in this case) produces the answer of a Rate of
Return of 17.833%.

PV !130,000 100,000 + 20,000 + 10,000
FV +19,000 (100,000*.10) + (10,000*.90)
N 6

IRR ? = 17.833%

Pmt 35,000 175,000 !50,000 !90,000
type end
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Now for the NPV.  If the minimum desired rate of return is 10%, then the NPV is:
  +PV of the inflows @ 10%
  !PV of investment         
    NPV 

In this case, the PV of the inflows is everything above the timeline.  The future value (FV) is 19,000,
the total of the equipment’s sale price and return of working capital.  The interest rate (I) is the
minimum required rate of return, or 10%.

PV ? = 163,159

FV +19,000 (100,000*.10) + (10,000*.90)
N 6
I 10 minimum desired rate of return
Pmt 35,000 175,000 !50,000 !90,000
type end

and the NPV is:

  +PV of the inflows @ 10% +163,159
  !PV of investment        !130,000
    NPV +33,159

Because the NPV is positive, it means that the Rate of Return (IRR) is greater than 10% (the minimum
required rate of return).
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  CF at end of investment period 

Salvage value of equipment * (1 !TR)
Working capital

  Initial investment at time 0  

Purchase of equipment
Training * (1 ! TR)

Working capital

The second model incorporates the impact of taxes.  Because the depreciation rate changes every year,
the cash flow for each year changes.  Computations are both more difficult to identify and to calculate.

Annual CM *  (1 ! TR)

Annual MACRS depreciation * TR

Usually, the annual contribution margins are assumed to change each year.  This is because of the
project’s life cycle.  It may take a year or two to ramp up to get full revenue generation.  Over time,
there is some decay in generating revenues.  Because a company needs to pay taxes on the CM, we are
interested in the cash flow after taxes.  So we take the annual CM and multiply it by 1 minus the tax
rate.

For the initial investment, the training can’t be capitalized for tax purposes (but it can be for financial
statement purposes). Therefore the amount spent on training is tax deductible at the start of the project. 
We are interested in the net cost of the training.  The deduction means that overall taxes are reduced, so
we take the amount spent on training and multiply it by 1 minus the tax rate.

The tax break from purchasing the equipment comes annually in the form of the MACRS (Modified
Accelerated Cost Recovery System) deduction for MACRS.  The deduction means less taxes have to
be paid.  How much less?  Depreciation times the tax rate.

Because MACRS depreciates 100% of the cost of the asset, proceeds from eventual sale of the
equipment must be taxed 100%.  We are interested in the amount received after paying taxes on the
gain.
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Example.

The Karrie Company is contemplating investing $10,000,000 in a project that will
generate seven years of contribution margins. $7,000,000 of the investment is
targeted for equipment (5 year asset class for MACRS) with an expected salvage vale
of $600,000 when the project is complete. $2,000,000 is targeted for training and
initial advertising, and $1,000,000 will be used as working capital (to be 100%
reclaimed at the end of the seven year project).  The marginal tax rate is 25%.

year Cont Margin MACRS

1 $1,000,000 20.00%
2 $6,000,000 32.00%
3 $3,000,000 19.20%
4 $2,500,000 11.52%
5 $2,000,000 11.52%
6 $1,500,000 5.76%
7    $1,000,000                0

totals $17,000,000 100.00%

To compute the Rate of Return (IRR).  The cash flows for each year are:
0 !9,500,000 !7,000,000 ! (2,000,000*.75) ! 1,000,000
1 1,100,000 1,000,000*.75 + (7,000,000*.20*.25)
2 5,060,000 6,000,000*.75 + (7,000,000*.32*.25)
3 2,586,000 3,000,000*.75 + (7,000,000*.192*.25)
4 2,076,600 2,500,000*.75 + (7,000,000*.1152*.25)
5 1,701,600 2,000,000*.75 + (7,000,000*.1152*.25)
6 1,225,800 1,500,000*.75 + (7,000,000*.0576*.25)
7 2,200,000 1,000,000*.75 + 0 + 600,000*.75 + 1,000,000

The Rate of Return is 16.3972%.

Now, if the minimum required rate of return is 10% and the NPV is asked for,

+PV of the inflows @ 10% +11,420,504
!PV of investment !9,500,000
NPV +1,920,504

Because the NPV is positive, it means that the Rate of Return (IRR) is greater than 10% (the minimum
required rate of return).
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