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to Evaluate Corporate 
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Applications in Capital Budgeting
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[image: image2.emf]Net Present Value and its 

Application



While other approaches (particularly 

IRR) can be of use, I recommend NPV. 



The three steps to apply NPV:



Estimate the incremental cash flows (today).



Select the appropriate discount rate to reflect 

current capital market conditions and risk.



Compute the present value of the cash 

flows.



For now, we will assume that firms are all 

equity financed.  To be continued…
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(1)

Cash flows are the concern.

(2)

Consider only incremental cash flows.

(3)

Don’t forget induced changes in NWC.

(4)

Don’t ignore opportunity costs.

(5)

Never, never, never neglect taxes.

(6)

Don’t include financing costs in cash 

flows.

(7)

Treat inflation consistently.

(8)

Recognize project interactions.
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

We are not accountants.
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Incremental Cash Flows



The incremental cash flow in a given period is the 

company’s total free cash flow with the proposed 

project minus the company’s total cash flow 

without the project.  Some issues that arise:



Sunk costs.  These are costs, perhaps related to 

the project, that have already been incurred. 



Opportunity costs.  What else could be done?



Capital expenditures versus depreciation expense.



Side effects.  Does the new project affect other 

cash flows of the firm?



Taxes.



Increased investment in working capital.
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Costs

Sunk Costs vs. Opportunity 

Costs



Last year, you purchased a plot of land 

for $2.5 million.



Currently, its market value is $2.0 

million.



You are considering placing a new retail 

outlet on this land.  How should the land 

cost be evaluated for purposes of 

projecting the cash flows that will 

become part of the NPV analysis?  
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

A further difficulty in determining cash flows 

from a project comes from effects the 

proposed project may have on other parts of 

the firm.  The most important side effect is 

called erosion.  This is cash flow transferred 

from existing operations to the project.





Chrysler

Chrysler

’

’

s introduction of the minivan.

s introduction of the minivan.





What if a competitor would introduce the new 

What if a competitor would introduce the new 

product if your company does not?

product if your company does not?
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Taxes



Typically,



Revenues are taxable when accrued. 



Expenses are deductible when accrued.



Capital expenditures are not deductible, but

• depreciation can be deducted as it is accrued,

• tax depreciation can differ from that reported on 

financial statements.



Sale of an asset for a price other than its tax basis 

(original price less accumulated tax depreciation) 

leads to a capital gain/loss with tax implications.
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Income Taxes and After-Tax 

Operating Cash Flow (OCF)



OCF = R - E - taxes + accrual adjustments

• where R = taxable revenues, E = taxable expenses 

excluding depreciation.



taxes = (R - E - D)×t - C,

• where D is tax depreciation, t is the tax rate, and  C is the 

amount of any tax credits. Alternatively:



OCF = (R - E)(1-t) + t×Depr + C + accrual adjustments.



Depreciation gives a tax shield, t×Depr,



Tax credits provide a tax shield in their full amount, C.
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Income Tax Example



R=1,000,000, E=650,000, D=200,000, t=.34, C=0



taxes = (1,000,000 - 650,000 - 200,000)x.34                  

= $51,000



OCF = 1,000,000 - 650,000 - 51,000 = $299,000.

Or, OCF = (1,000,000 - 650,000)x(1-.34) +   

.34*200,000 =  $299,000

Or, OCF = (1,000,000 – 650,000 – 200,000)(1- .34) 

+ 200,000 = $299,000
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Working Capital



Increases in Net Working Capital should 

typically be viewed as requiring a net cash 

outflow.



increases in inventory and/or the cash 

balance require actual uses of cash.



increases in receivables mean that accrued 

revenues exceed actual cash collections.

• If you are basing your measure of cash 

flow on accrued revenues you need a 

correcting adjustment. 

• If you are basing your measure of cash 

flow on cash revenues no adjustment is 

required. 
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The Story For BK Industries



BK Industries has been producing publishing 

equipment for some time now and the CEO 

believes that he has stumbled upon a 

valuable product innovation that embeds new 

features in text editing systems. BK’s cost 

advantages and vast skill in marketing mean 

it would be difficult for competitors to 

undertake such a project.

•

So, last year BK spent $6.0 million on R&D and a 

test marketing of the TES (text editing system).  

Now BK must evaluate the project.
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Costs and benefits 

are summarized as follows:



The TESs will be produced in a vacant 

building owned by BK near LA.  The current 

market value is $15.0 million.  The adjusted 

basis (purchase price less accumulated 

depreciation) of the building and land is also 

$15.0 million.



The equipment required to produce the TES 

costs $10.0 million and after five years of 

production has an estimated sale value of $3.0 

million.
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• Production is expected to be 500 units in 2006, 800 

units in 2007, 1200 units in 2008, 1000 units in 

2009, and 600 units in 2010.

• Price of TESs will be $20,000 per unit in 2006 and 

will grow only at 2% (compared to 5% general 

inflation).

• Costs which start at $10,000 per unit in 2006 are 

expected to increase at 10% a year.
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BK needs working capital to run the project, i.e. 

inventories of raw materials, extra cash, and 

(possibly) accounts receivable and payable will be 

generated. BK believes that the various sources of 

working capital will require a total investment of $1.0 

million in the year prior to the first year of production, 

i.e. now, ten percent of yearly sales for 2006 to 2009, 

and zero in 2010 as the project is terminated and 

working capital is recovered.



The levels of working capital are therefore forecast to 

be $1.0 million today, and {$1.0 million, $1.632 

million, $2.497 million, $2.122 million,  $0} in 2006 

through 2010, respectively.

BK Industries – Working Capital
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(1)   Year  (2)   Units  (3)   Price/Unit  (4)   Sales  (5)   Cost/Unit  (6)   Prod . Costs   200 6  500  $20,000  $10,000,000  $10,000  $5,000,000   200 7  800  $20,400  $16,320,000  $11,000  $8,800,000   200 8  1200  $20,810  $24,972,000  $12,100  $14,520,000   200 9  1000  $21,220  $21,220,000  $1 3,310  $13,310,000   20 1 0  600  $21,650  $12,990,000  $14,640  $8,784,000      
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[image: image17.emf]Depreciation for BK 

Industries

Recovery Period Class Year 3 years 5 years 7 years 1 $3,334,000 $2,000,000 $1,428,000 2 $4,444,000 $3,200,000 $2,449,000 3 $1,481,000 $1,920,000 $1,749,000 4 $741,000 $1,152,000 $1,250,000 5 $1,152,000 $892,000 6 $576,000 $892,000 7 $892,000 8 $448,000 Total $10,000,000

$10,000,000$10,000,000

Assume a 5 year recovery period is appropriate.

Tax Rate

: BK Inds. marginal tax rate is 34%.
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Investments

($ Millions)

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Investments:

2005 2006 2007 2008 2009 2010

(1)Purchase and Salvage of TES-

Making PPE (Property, Plant, and 

Equipment)

0 0 0 0

(2) Accumulated Depreciation

0 2 5.2 7.12 8.272 9.424

(3) Adjusted Basis of Machine After 

Depreciation

10 8 4.8 2.88 1.728 0.576

(4) Capital Gain on Sale of PPE

0 0 0 0 0

(5) Cash Flow: Tax on PPE Capital 

Gain

0 0 0 0 0

(6) Opportunity Cost (warehouse)

0 0 0 0

(7) Net Working Capital (year end)

1 1 1.632 2.497 2.122 0

(8) Cash Flow:  Minus Change in NWC

-1 0 -0.632

(9) Aggregated Cash Flows of 

Investment  [(1)+(5)+(6)+(8)]

0 -0.632 0.375
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Operating Cash Flows

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Cash Flow From Operations:

2005 2006 2007 2008 2009 2010

(10) Cash Flow: Sales Revenue

0 10 16.32 24.97 21.22 12.99

(11) Cash Flow: Operating Costs

0 -5 -8.8 -14.5 -13.31 -8.785

(12) Depreciation

0 -2 -3.2 -1.92 -1.152 -1.152

(13) Cash Flow: Taxes (Operations)

-1.02 -1.47

(14) Cash Flow From Operations 

[(10)+(11)+(13)]

3.98 6.051
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Incremental Cash Flows



NPV (@ r=10%) =

-26.00 + 3.98/(1.10) + 5.42/(1.10)

2

+ 6.69/(1.10)

3

+ 

5.99/(1.10)

4

+ 22.46/(1.10)

5

= $5.159 Million

($ Millions)  Year 0   200 5  Year 1   200 6  Year 2   200 7  Year 3   200 8  Year 4   200 9  Year 5   20 1 0   (A) Cash Flow  From Investment  - 26.0  0.0  - 0.632  - 0.865  0.375  19.298   (B) Cash Flow  From Operations  0.0  3.98  6.051  7.550  5.615  3.167   Project Cash  Flow [(A) + (B)]  - 26.00  3.98  5.42  6.69  5.99  22.46      
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[image: image21.emf]Getting NPV To Live Up To 

Its Full Potential



A major thrust of this presentation has been 

that proper use of NPV analysis is a superior 

capital budgeting technique.  



It treats sunk costs, the timing of cash flows, 

and any side effects or opportunity costs 

properly.  



It uses all the incremental cash flows, only 

the incremental cash flows, and discounts 

them properly to account for the time value 

of money and (we will see) the price of risk.
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[image: image22.emf]Getting NPV To Live Up To 

Its Full Potential



There is a “false sense of security,” as those in 

industry often say, when the NPV is positive. 

Why? With a positive NPV, the  temptation is to 

just say “yes.”



Nevertheless, the projected cash flow often goes 

unmet in practice, and the firm ends up with a 

money loser.  



How can we get NPV to live up to its potential???
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[image: image23.emf]Sensitivity analysis.  

Scenario analysis

.



NPV analysis requires many assumptions and 

projections, all leading to one number -- the NPV.  

What if some of the projections are off?



Sensitivity analysis forces us to consider how 

NPV is affected by our forecasts of key variables.



Examines variables one at a time.



Scenario analysis accounts for the fact that 

certain variables are interrelated.



In a recession, the selling price and the units sold 

may be lower than expected, perhaps at the same 

time costs are high.
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[image: image24.emf]Sensitivity Analysis – Example



BK INDUSTRIES T.E.S. PROJECT



What if the discount rate is not 10%?

NPV:

@r=5% $11,009,758       YES

@r=10% $5,159,011         YES

@r=15% $547,393           YES

@r=20% -$3,134,958        NO
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[image: image25.emf]Sensitivity of NPV with Discount Rate
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[image: image26.emf]Sensitivity Analysis – Example

•

BK INDUSTRIES T.E.S. PROJECT

• What if costs grow faster than 10% per year?

Cost Inflation NPV: Decision:

@cost inflation=10%      $5,159,011   YES

@cost inflation=15%      $2,714,931   YES

@cost inflation=20%      $65,753  Marginal

@cost inflation=21%      $-489,749      NO
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[image: image27.emf]Sensitivity of NPV with Cost Inflation

-1
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Cost Inflation

NPV ($Mill)

Breakeven level for cost inflation
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[image: image28.emf]Scenario Analysis – Example

•

BK INDUSTRIES T.E.S. PROJECT

• What if both cost inflation and the discount rate 

vary together in a predictable manner?

Economic Conditions: NPV:

@r=10%, cost inflation=10%:    $5,159,011

@r=13%, cost inflation=13%:    $963,694

@r=13%, cost inflation=16%:    -$402,332

• Note that both are below the breakeven level of each 

variable considered individually yet the NPV is negative.
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[image: image29.emf]NPV and Microeconomics 



One ‘line of defense’ against bad decision making is to 

think about NPV in terms of the underlying economics.



NPV is the present value of the project’s future ‘economic 

profits’.  





Economic profits are those in excess of the 

Economic profits are those in excess of the 

‘

‘

normal

normal

’

’

return on 

return on 

invested capital (i.e. the opportunity cost of capital).

invested capital (i.e. the opportunity cost of capital).





In 

In 

‘

‘

long

long

-

-

run competitive equilibrium

run competitive equilibrium

’

’

all projects and firms earn 

all projects and firms earn 

zero economic profits.

zero economic profits.



In what way does the proposed project differ from the 

theoretical ‘long run competitive equilibrium’? 



If no plausible answers emerge, any positive NPV is likely 

to be illusory.
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

Bias is the systematic deviation of the 

estimate of expected value from the actual 

quantity it estimates.



Biases are systematic (i.e. not due to 

chance).



Awareness of bias does not automatically 

eliminate it.



There are two main types of bias

» Cognitive

» Motivational
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

Availability - The easier information is to recall/obtain, 

the greater “weight” people tend to put on it.



Adjustment and anchoring – There is a tendency for 

people to anchor on an initial estimate and fail to 

adjust given subsequent estimates.



Representativeness - If an outcome "seems to be" 

representative of the possibilities (i.e. consistent with 

prior beliefs) people tend to give it greater weight.



Implicit conditioning - Unstated assumptions not 

communicated with an estimate make it likely that low 

probability events will be given to much weight.
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

Fear

» What does my boss want to hear? 

» Will I be perceived as indecisive if I talk about uncertainty?



Asymmetric Reward

» How will I be rewarded for going over versus under budget?



Dishonesty

» What does the project require to look good?



Greed

» Will my career benefit?



These biases are controllable, but depend on the 

culture of the organization and structure of incentives.
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[image: image33.emf]Use a More Complete Approach



Recognize that numbers alone don't make for good 

business. NPV analysis imposes a vital discipline on 

sound operational and strategic decisions but is not a 

substitute for good judgment.



Always use sensitivity/scenario analysis to check 

NPV estimates (e.g. what if price of a key input rises).



Use breakeven analysis (how bad can things  get) or 

simulation (model the uncertainty more completely) to 

develop confidence intervals for your estimates.



Be aware of real options like the option to expand 

and the option to abandon.
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[image: image34.emf]Strategic Thinking & Capital Budgeting 

An Introduction to Real Options



Is it useful to consider the 

option

to defer 

making an investment?



Project A will generate risk free cash flows of 

$10,000 per year forever.  The risk free rate is 

10% per year.  Project A will take an immediate 

investment of $110,000 to launch.

NPV = 10,000/(.10) - 110,000 = 100,000 - 110,000                      

= -$10,000



Someone offers you $1 for the rights to this 

project.  Do you take it?



Hint: Do gold mines that are not currently 

operated have a zero market value?
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The Deferral Option



No! Suppose that one year from now interest rates 

will be either 8% or 12% with equal probability.   

However, the cash flows associated with this project 

are not sensitive to interest rates --- they will be as 

indicated above. Next year:



NPV=10,000/.08-110,000=125,000-110,000 = $15,000

or



NPV=10,000/.12-110,000=83,333-110,000 = -$26,666



Don’t give up the rights to the project yet!  You can wait 

until next year, and then commence the project  if  it 

proves profitable at the time.  There is a 50% chance 

the project will be worth $15,000 next year!  As a 

consequence, ownership of the project has a positive 

value today due to the deferral option (option to delay).  
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• To initiate a particular project will require an 

immediate investment of $80,000.  

• If undertaken, the project will either pay 

$10,000 per year in perpetuity or $5,000 per 

year in perpetuity, with equal probability.

• The outcome will be resolved immediately, 

but only if the investment is first made.

• We’ll assume that the project has an 

appropriate discount rate of 10%.
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The Option to Abandon

•

NPV = -80,000 + [.5(10,000)/.10 + .5(5,000)/.10]

= -80,000 + [.5(100,000) + .5(50,000)]

= -80,000 + [75,000] =  - $5,000

•

Suppose that the assets purchased to initiate this 

project have a liquidation value of $70,000 (i.e. 

you can sell them for use elsewhere after they 

are purchased).  Then, the payoff to making the 

80,000 initial investment is the maximum of the 

value from operating the project or $70,000.  

So…
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[image: image38.emf]The Option to Abandon

The Option to Abandon

•

NPV  = -80,000 + 

[.5(Max(100,000 or 70,000)) 

+ .5(Max(50,000 or 70,000))].

= -80,000 + [.5(100,000) + .5(70,000)]         

= -80,000 + [85,000] = $5,000

•

The option to abandon is worth $10,000 ($20,000 

if exercised, with a .5 probability of exercise), 

which swings the NPV from -$5000 to $5000.

•

Real options such as the options to defer or 

abandon can make up a considerable portion of a 

project’s value.
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[image: image39.emf]More Applications Of Capital 

Budgeting



Mutually Exclusive Projects With 

Unequal Lives



If a project can be replicated then we 

need to adjust for this possibility.



Two methods:



(1) Replacement chain



(2) Equivalent Annual Annuity (EAA)
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[image: image40.emf]Two Mutually Exclusive Projects



Ignoring the difference in lives, project L 

should be accepted.  What if we can 

replicate project S?

$33,500 4

$33,500 $60,000 2

$33,500 3

$6,190 $4,132 NPV(@10%)

$33,500 $60,000 1

($100,000) ($100,000) 0

Project L Project S Year
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[image: image41.emf]• Replacement Chain Approach For Project S:

0 1 2 3 4

-100

60 60

60 60 -100

0 1 2 3 4

4.132

4.132

10%

+3.415

7.547

Because 7.5 > 6.2 project S 

should be accepted if it can 

be repeated.
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[image: image42.emf]Equivalent Annual Annuity 

Approach



The EAA is the value of the level annuity 

payment that would be equivalent in present 

value terms to the project’s original NPV.



For Project S: EAA

S

= 4,132/1.7355 = $2,381



For Project L: EAA

L

= 6,190/3.1699 = $1,953

N

r

A

NPV Original

EAA


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[image: image43.emf]Equivalent Annual Annuity 

Approach



The EAA method says accept project S.  

Why?



Be careful if you are working with costs rather than revenues.

0 1 2 3 4

NPV

0

= $6,190 $1,953 $1953 $1,953 $1,953

0 1 2 3 4

NPV

0

= $4,132 $2,381 $2,381 $2,381 $2,381

NPV

2

= $4,132 (repeat)
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[image: image44.emf]Most Common Use of EAA



Ralph’s Donuts is considering when to replace 

their donut cooker.  Their existing machine, an 

outdated model, has 3 more years of productive 

life but will require increasing levels of annual 

maintenance to sustain its productivity.

$0 $4,000 In 3 years

$2,000 $3,000 In 2 years

$4,000 $500 Next year

$5,000 $0 This year

Salvage Value Maintenance Time
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[image: image45.emf]The Decision to Replace



The new generation of machine costs $10,000 

and will last for 10 years at which time it will be 

sold for an expected $1,000.  Each year the 

new machine requires $1,000 in maintenance.



Assume that the appropriate discount rate is 

10% and let’s ignore taxes (purely for simplicity) 

for this example.



Should, or more appropriately, when should 

Ralph replace the old machine?
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[image: image46.emf]The Decision to Replace



The equivalent annual cost of the new 

machine is first calculated.



First the present value of the total cost.



Now the EAC of the new machine.



For the life of the new machine it is as if 

(equivalent value) the machine costs the firm 

$2,564.70 at the end of each of the next 10 

years.

60 . 759 , 15 $

) 10 . 1 (

000 , 1 $

000 , 1 $ 000 , 10 $

10

10

10 . 0

    

A PV

New

70 . 564 , 2 $

1446 . 6

06 . 759 , 15 $

10

10 . 0

  

A

PV

EAC

New
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[image: image47.emf]The Decision to Replace



The cost of the new machine is then 

compared to the cost of keeping the old.



The present value of the cost to keeping 

the old machine for another year is:



The value of this in one year is:



As compared to the cost ($2,564) of a 

new machine, $2,000 is small.  Keep the 

existing machine for (at least) one year.

18 . 818 , 1 $

10 . 1

000 , 4 $

10 . 1

500 $

000 , 5 $

1 ,

   

Old

PV

000 , 2 $ 10 . 1 18 . 818 , 1 $

1 , 1 ,

   

Old Old

EAC FV
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[image: image48.emf]The Decision to Replace



The EAC of keeping the existing 

machine for two years is:



The present value of the cost of keeping 

the machine for two years is:



The EAC of this present value is 

calculated as:



Therefore you want to replace the 

machine after one year.

281 , 6 $

) 10 . 1 (

000 , 2 $

) 10 . 1 (

000 , 3 $

10 . 1

500 $

000 , 5 $

2 2

2 ,

    

Old

PV

13 . 619 , 3 $

7355 . 1

281 , 6 $

2

10 . 0

2 ,

2 ,

  

A

PV

EAC

Old

Old
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[image: image49.emf]Dealing With Inflation



Interest Rates and Inflation:



The general formula (complements of Irving 

Fisher) is:

(1 + r

Nom

) = (1 + r

Real

) 



(1 +r

Inf

)



Rearranging:



Example:



Nominal Interest Rate=10%



Inflation Rate=6%



r

Real

= (1.10/1.06) - 1 = 0.038=3.8%

1

r 1

r 1

r

inf

nom

real








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[image: image50.emf]Cash Flow and Inflation



Cash flows are called nominal if they are 

expressed in terms of the actual dollars to be 

received or paid out.  A cash flow is called 

real if expressed in terms of current period (or 

a common date’s) purchasing power.



The big question:  Do we discount real or 

nominal cash flows?



The answer:  Either, as long as you are 

consistent.



Discount real cash flows using real rates.



Discount nominal cash flows using nominal rates.
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[image: image51.emf]• Example: Ralph forecasts the following nominal 

cash flows for an investment project.

• The nominal interest rate is 14% and expected 

inflation is 5%

• Using nominal quantities

• NPV = -1000 + 600/1.14 + 650/1.14

2

= 26.47

-1000

600

650

0 1

2
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[image: image52.emf]• Using real quantities, the real cash flows are:

• The real interest rate is:

r

real

= 1.14/1.05 - 1 = 0.0857 = 8.57%

• NPV = -$1000 + $571.43/1.0857 + $589.57/1.0857

2

= $26.47

• Which method should be used?

– The easiest one to apply!

-1000 571.43 =

600/1.05

589.57 =

650/1.05

2

0 1

2
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[image: image53.emf]Example: Inflation and Capital 

Budgeting

Example: Inflation and Capital 

Budgeting



Ralph’s firm is considering investing $300,000 

in a widget producing machine with a useful life 

of five years.  The machine would be 

depreciated on a straight-line basis and would 

have zero salvage.  The machine can produce 

10,000 widgets per year throughout its life.



Currently, widgets command a market price of 

$15, while the raw materials used to create a 

widget cost $4.  Widget and raw material prices 

are both expected to increase with inflation, 

which is projected to be 4% per year.  Ralph 

has determined that a real discount rate of 5% 

per year is appropriate. The tax rate is 34%.
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[image: image54.emf]Ralph’s Widget Machine: 

Nominal Cash Flows

Ralph’s Widget Machine: 

Nominal Cash Flows

Inflation Rate: 0.04

Discount Rate 0.092

Year 0 1 2 3 4 5

Investment 300000

Widget Price 15.00 15.60 16.22 16.87 17.55 18.25

Revenue 156000 162240 168730 175479 182498

Input Price 4.00 4.16 4.33 4.50 4.68 4.87

Expenses 41600 43264 44995 46794 48666

Depreciation 60000 60000 60000 60000 60000

Taxes 18496 20052 21670 23353 25103

Net Cash Flow -300000 95904 98924 102065 105332 108729

Present Value -300000 87824 82958 78381 74074 70022

NPV $93,259
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[image: image55.emf]Ralph’s Widget Machine: 

Real Cash Flows

Ralph’s Widget Machine: 

Real Cash Flows

Inflation Rate: 0.04

Discount Rate 0.05

Year 0 1 2 3 4 5

Investment 300000

Widget Price 15.00 15.00 15.00 15.00 15.00 15.00

Revenue 150000 150000 150000 150000 150000

Input Price 4.00 4.00 4.00 4.00 4.00 4.00

Expenses 40000 40000 40000 40000 40000

Depreciation 57692 55473 53340 51288 49316

Taxes 17785 18539 19264 19962 20633

Net Cash Flow -300000 92215 91461 90736 90038 89367

Present Value -300000 87824 82958 78381 74074 70022

NPV $93,259


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

	Slide 56
	
[image: image56.emf]Is the NPV sensitive to projected 

inflation?

Is the NPV sensitive to projected 

inflation?

Does depreciation depend on inflation?  If not then with real 

Does depreciation depend on inflation?  If not then with real 

cash flows shouldn

cash flows shouldn

’

’

t we see this?

t we see this?

Inflation Rate: 0.04

Discount Rate 0.05

Year 0 1 2 3 4 5

Investment 300000

Widget Price 15.00 15.00 15.00 15.00 15.00 15.00

Revenue 150000 150000 150000 150000 150000

Input Price 4.00 4.00 4.00 4.00 4.00 4.00

Expenses 40000 40000 40000 40000 40000

Depreciation 60000 60000 60000 60000 60000

Taxes 17000 17000 17000 17000 17000

Net Cash Flow -300000 93000 93000 93000 93000 93000

Present Value -300000 88571 84354 80337 76511 72868

NPV $102,641


	___________________________________
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___________________________________
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BK Industries











			(1)



Year


			(2)



Units


			(3)



Price/Unit


			(4)



Sales


			(5)



Cost/Unit


			(6)



Prod. Costs





			2006


			500


			$20,000


			$10,000,000


			$10,000


			$5,000,000





			2007


			800


			$20,400


			$16,320,000


			$11,000


			$8,800,000





			2008


			1200


			$20,810


			$24,972,000


			$12,100


			$14,520,000





			2009


			1000


			$21,220


			$21,220,000


			$13,310


			$13,310,000





			2010


			600


			$21,650


			$12,990,000


			$14,640


			$8,784,000










(1)   Year  (2)   Units  (3)   Price/Unit  (4)   Sales  (5)   Cost/Unit  (6)   Prod . Costs   200 6  500  $20,000  $10,000,000  $10,000  $5,000,000   200 7  800  $20,400  $16,320,000  $11,000  $8,800,000   200 8  1200  $20,810  $24,972,000  $12,100  $14,520,000   200 9  1000  $21,220  $21,220,000  $1 3,310  $13,310,000   20 1 0  600  $21,650  $12,990,000  $14,640  $8,784,000      
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Motivational Bias

		Fear

		What does my boss want to hear? 

		Will I be perceived as indecisive if I talk about uncertainty?

		Asymmetric Reward 

		How will I be rewarded for going over versus under budget?

		Dishonesty

		What does the project require to look good?

		Greed

		Will my career benefit?

		These biases are controllable, but depend on the culture of the organization and structure of incentives.










_1224580233.ppt


Two Mutually Exclusive Projects

		Ignoring the difference in lives, project L should be accepted.  What if we can replicate project S?



		Year		Project S		Project L

		0		($100,000)		($100,000)

		1		$60,000		$33,500

		2		$60,000		$33,500

		3		$33,500

		4		$33,500

		NPV(@10%)		$4,132		$6,190
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Most Common Use of EAA

		Ralph’s Donuts is considering when to replace their donut cooker.  Their existing machine, an outdated model, has 3 more years of productive life but will require increasing levels of annual maintenance to sustain its productivity.



		Time		Maintenance		Salvage Value

		This year		$0		$5,000

		Next year		$500		$4,000

		In 2 years		$3,000		$2,000

		In 3 years		$4,000		$0
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The Decision to Replace

		The EAC of keeping the existing machine for two years is:

		The present value of the cost of keeping the machine for two years is:



		The EAC of this present value is calculated as:



		Therefore you want to replace the machine after one year.
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		Using real quantities, the real cash flows are:













		The real interest rate is:



rreal = 1.14/1.05 - 1 = 0.0857 = 8.57%

		NPV = -$1000 + $571.43/1.0857 + $589.57/1.08572



		  = $26.47

		Which method should be used?

		The easiest one to apply!



-1000

571.43 =

600/1.05

589.57 =

650/1.052

0

1

2
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Ralph’s Widget Machine: Nominal Cash Flows





Sheet: Sheet1


Sheet: Sheet2


Sheet: Sheet3


Sheet: Sheet4


Sheet: Sheet5


Sheet: Sheet6


Sheet: Sheet7


Sheet: Sheet8


Sheet: Sheet9


Sheet: Sheet10


Ralph's Widget Machine:  Nominal Cash Flows


Inflation Rate:


0.04


Discount Rate


0.09200000000000008


Year


Investment


300000.0


Widget Price


15.0


15.600000000000001


16.224000000000004


16.872960000000006


17.547878400000005


18.249793536000006


Revenue


156000.0


162240.00000000003


168729.60000000006


175478.78400000004


182497.93536000006


Input Price


4.0


4.16


4.3264000000000005


4.499456


4.679434240000001


4.866611609600001


Expenses


41600.0


43264.00000000001


44994.560000000005


46794.34240000001


48666.11609600001


Depreciation


Taxes


18496.0


20051.84000000001


21669.913600000025


23352.710144000015


25102.818549760017


Net Cash Flow


-300000.0


95904.0


98924.16000000002


102065.12640000004


105331.73145600002


108729.00071424003


Present Value


-300000.0


87824.17582417582


82957.7748259067


78380.75863676638


74074.48994771224


70021.62814515372


NPV


93258.82737971486




Inflation Rate: 0.04


Discount Rate 0.092


Year 0 1 2 3 4 5


Investment 300000


Widget Price 15.00 15.60 16.22 16.87 17.55 18.25


Revenue 156000 162240 168730 175479 182498


Input Price 4.00 4.16 4.33 4.50 4.68 4.87


Expenses 41600 43264 44995 46794 48666


Depreciation 60000 60000 60000 60000 60000


Taxes 18496 20052 21670 23353 25103


Net Cash Flow -300000 95904 98924 102065 105332 108729


Present Value -300000 87824 82958 78381 74074 70022


NPV $93,259
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Ralph’s Widget Machine: Real Cash Flows











Sheet: Sheet1


Sheet: Sheet2


Sheet: Sheet3


Sheet: Sheet4


Sheet: Sheet5


Sheet: Sheet6


Sheet: Sheet7


Sheet: Sheet8


Sheet: Sheet9


Sheet: Sheet10


Ralph's Widget Machine:  Nominal Cash Flows


Inflation Rate:


0.04


Discount Rate


0.09200000000000008


Year


Investment


300000.0


Widget Price


15.0


15.600000000000001


16.224000000000004


16.872960000000006


17.547878400000005


18.249793536000006


Revenue


156000.0


162240.00000000003


168729.60000000006


175478.78400000004


182497.93536000006


Input Price


4.0


4.16


4.3264000000000005


4.499456


4.679434240000001


4.866611609600001


Expenses


41600.0


43264.00000000001


44994.560000000005


46794.34240000001


48666.11609600001


Depreciation


Taxes


18496.0


20051.84000000001


21669.913600000025


23352.710144000015


25102.818549760017


Net Cash Flow


-300000.0


95904.0


98924.16000000002


102065.12640000004


105331.73145600002


108729.00071424003


Present Value


-300000.0


87824.17582417582


82957.7748259067


78380.75863676638


74074.48994771224


70021.62814515372


NPV


93258.82737971486


Ralph's Widget Machine: Real Cash Flows


Inflation Rate:


0.04


Discount Rate


0.05


Year


Investment


300000.0


Widget Price


Revenue


150000.0


150000.0


150000.0


150000.0


150000.0


Input Price


Expenses


40000.0


40000.0


40000.0


40000.0


40000.0


Depreciation


57692.30769230769


55473.37278106508


53339.78152025489


51288.25146178354


49315.626405561095


Taxes


17784.615384615387


18539.053254437873


19264.47428311334


19961.9945029936


20632.68702210923


Net Cash Flow


-300000.0


92215.38461538461


91460.94674556213


90735.52571688665


90038.00549700641


89367.31297789078


Present Value


-300000.0


87824.17582417582


82957.7748259067


78380.75863676635


74074.48994771225


70021.62814515372


NPV


93258.82737971484




Inflation Rate:


0.04


Discount Rate


0.05


Year


0


1


2


3


4


5


Investment


300000


Widget Price


15.00


15.00


15.00


15.00


15.00


15.00


Revenue


150000


150000


150000


150000


150000


Input Price


4.00


4.00


4.00


4.00


4.00


4.00


Expenses


40000


40000


40000


40000


40000


Depreciation


57692


55473


53340


51288


49316


Taxes


17785


18539


19264


19962


20633


Net Cash Flow


-300000


92215


91461


90736


90038


89367


Present Value


-300000


87824


82958


78381


74074


70022


NPV


$93,259
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Is the NPV sensitive to projected inflation?

Does depreciation depend on inflation?  If not then with real 

cash flows shouldn’t we see this?













Inflation Rate: 0.04


Discount Rate 0.05


Year 0 1 2 3 4 5


Investment 300000


Widget Price 15.00 15.00 15.00 15.00 15.00 15.00


Revenue 150000 150000 150000 150000 150000


Input Price 4.00 4.00 4.00 4.00 4.00 4.00


Expenses 40000 40000 40000 40000 40000


Depreciation 60000 60000 60000 60000 60000


Taxes 17000 17000 17000 17000 17000


Net Cash Flow -300000 93000 93000 93000 93000 93000


Present Value -300000 88571 84354 80337 76511 72868


NPV $102,641
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Example: Inflation and Capital Budgeting

		Ralph’s firm is considering investing $300,000 in a widget producing machine with a useful life of five years.  The machine would be depreciated on a straight-line basis and would have zero salvage.  The machine can produce 10,000 widgets per year throughout its life.

		  Currently, widgets command a market price of $15, while the raw materials used to create a widget cost $4.  Widget and raw material prices are both expected to increase with inflation, which is projected to be 4% per year.  Ralph has determined that a real discount rate of 5% per year is appropriate. The tax rate is 34%.
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Cash Flow and Inflation

		Cash flows are called nominal if they are expressed in terms of the actual dollars to be received or paid out.  A cash flow is called real if expressed in terms of current period (or a common date’s) purchasing power.

		The big question:  Do we discount real or nominal cash flows? 

		The answer:  Either, as long as you are consistent.

		Discount real cash flows using real rates.

		Discount nominal cash flows using nominal rates.
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		Example: Ralph forecasts the following nominal cash flows for an investment project.











		The nominal interest rate is 14% and expected inflation is 5%





		Using nominal quantities

		NPV = -1000 + 600/1.14 + 650/1.142 = 26.47



-1000

600

650

0

1

2
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Dealing With Inflation

		Interest Rates and Inflation:

		The general formula (complements of Irving Fisher) is:



(1 + rNom) = (1 + rReal)  (1 +rInf)

		Rearranging:







		Example:

		Nominal Interest Rate=10%

		Inflation Rate=6%

		rReal = (1.10/1.06) - 1 = 0.038=3.8%
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The Decision to Replace

		The equivalent annual cost of the new machine is first calculated.

		First the present value of the total cost.





		Now the EAC of the new machine.





		For the life of the new machine it is as if (equivalent value) the machine costs the firm $2,564.70 at the end of each of the next 10 years.
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The Decision to Replace

		The cost of the new machine is then compared to the cost of keeping the old.

		The present value of the cost to keeping the old machine for another year is:



		The value of this in one year is:



		As compared to the cost ($2,564) of a new machine, $2,000 is small.  Keep the existing machine for (at least) one year.
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The Decision to Replace

		The new generation of machine costs $10,000 and will last for 10 years at which time it will be sold for an expected $1,000.  Each year the new machine requires $1,000 in maintenance.

		Assume that the appropriate discount rate is 10% and let’s ignore taxes (purely for simplicity) for this example.

		Should, or more appropriately, when should Ralph replace the old machine?
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Equivalent Annual Annuity Approach

		The EAA is the value of the level annuity payment that would be equivalent in present value terms to the project’s original NPV.









		For Project S: EAAS = 4,132/1.7355 = $2,381

		For Project L: EAAL = 6,190/3.1699 = $1,953
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Equivalent Annual Annuity Approach

		The EAA method says accept project S.  Why?



















		Be careful if you are working with costs rather than revenues.



NPV0 = $6,190

$1,953

$1953

$1,953

$1,953

NPV0 = $4,132

$2,381

$2,381

$2,381

$2,381

NPV2 = $4,132 (repeat)
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		Replacement Chain Approach For Project S:
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Because 7.5 > 6.2 project S 

should be accepted if it can 

be repeated.
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The Option to Abandon

To initiate a particular project will require an immediate investment of $80,000.  

If undertaken, the project will either pay $10,000 per year in perpetuity or $5,000 per year in perpetuity, with equal probability.

The outcome will be resolved immediately, but only if the investment is first made.

We’ll assume that the project has an appropriate discount rate of 10%.
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The Option to Abandon

NPV  = -80,000 + 

			[.5(Max(100,000 or 70,000)) 

				+ .5(Max(50,000 or 70,000))].



	          = -80,000 + [.5(100,000) + .5(70,000)]         	   = -80,000 + [85,000] = $5,000

The option to abandon is worth $10,000 ($20,000 if exercised, with a .5 probability of exercise), which swings the NPV from -$5000 to $5000.

Real options such as the options to defer or abandon can make up a considerable portion of a project’s value.
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More Applications Of Capital Budgeting

		Mutually Exclusive Projects With Unequal Lives

		If a project can be replicated then we need to adjust for this possibility.

		Two methods:

		(1) Replacement chain

		(2) Equivalent Annual Annuity (EAA)
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The Option to Abandon

NPV = -80,000 + [.5(10,000)/.10 + .5(5,000)/.10]

	         = -80,000 + [.5(100,000) + .5(50,000)]

	         = -80,000 + [75,000] =  - $5,000



Suppose that the assets purchased to initiate this project have a liquidation value of $70,000 (i.e. you can sell them for use elsewhere after they are purchased).  Then, the payoff to making the 80,000 initial investment is the maximum of the value from operating the project or $70,000.  So…
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Strategic Thinking & Capital Budgeting 

An Introduction to Real Options

		Is it useful to consider the option to defer making an investment?

		Project A will generate risk free cash flows of $10,000 per year forever.  The risk free rate is 10% per year.  Project A will take an immediate investment of $110,000 to launch.



NPV = 10,000/(.10) - 110,000 = 100,000 - 110,000                      	   = -$10,000

		Someone offers you $1 for the rights to this project.  Do you take it?

		Hint: Do gold mines that are not currently operated have a zero market value?
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The Deferral Option

		No! Suppose that one year from now interest rates will be either 8% or 12% with equal probability.   However, the cash flows associated with this project are not sensitive to interest rates --- they will be as indicated above. Next year:

		NPV=10,000/.08-110,000=125,000-110,000 = $15,000



 	or

		NPV=10,000/.12-110,000=83,333-110,000 = -$26,666   

		Don’t give up the rights to the project yet!  You can wait until next year, and then commence the project  if  it proves profitable at the time.  There is a 50% chance the project will be worth $15,000 next year!  As a consequence, ownership of the project has a positive value today due to the deferral option (option to delay).  
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Use a More Complete Approach

		Recognize that numbers alone don't make for good business. NPV analysis imposes a vital discipline on sound operational and strategic decisions but is not a substitute for good judgment.

		Always use sensitivity/scenario analysis to check NPV estimates (e.g. what if price of a key input rises).

		Use breakeven analysis (how bad can things  get) or simulation (model the uncertainty more completely) to develop confidence intervals for your estimates.

		Be aware of real options like the option to expand and the option to abandon.
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Sensitivity Analysis – Example

		BK INDUSTRIES T.E.S. PROJECT

		What if the discount rate is not 10%?



NPV:

@r=5%	$11,009,758       YES



@r=10%	$5,159,011         YES



@r=15%	$547,393           YES



@r=20%	-$3,134,958        NO
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Scenario Analysis – Example

		BK INDUSTRIES T.E.S. PROJECT

		What if both cost inflation and the discount rate vary together in a predictable manner?



	

	Economic Conditions:	               NPV:

	@r=10%, cost inflation=10%:    $5,159,011

	@r=13%, cost inflation=13%:    $963,694

	@r=13%, cost inflation=16%:    -$402,332



		Note that both are below the breakeven level of each variable considered individually yet the NPV is negative.
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Bias in Capital Budgeting

		Bias is the systematic deviation of the estimate of expected value from the actual quantity it estimates.

		Biases are systematic (i.e. not due to chance).

		Awareness of bias does not automatically eliminate it.

		There are two main types of bias

		Cognitive

		Motivational
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Cognitive Bias

		Availability - The easier information is to recall/obtain, the greater “weight” people tend to put on it.

		Adjustment and anchoring – There is a tendency for people to anchor on an initial estimate and fail to adjust given subsequent estimates.

		Representativeness - If an outcome "seems to be" representative of the possibilities (i.e. consistent with prior beliefs) people tend to give it greater weight.

		Implicit conditioning - Unstated assumptions not communicated with an estimate make it likely that low probability events will be given to much weight.
















_1224580190.ppt


NPV and Microeconomics 

		One ‘line of defense’ against bad decision making is to think about NPV in terms of the underlying economics.

		NPV is the present value of the project’s future ‘economic profits’.  

		Economic profits are those in excess of the ‘normal’ return on invested capital (i.e. the opportunity cost of capital).

		In ‘long-run competitive equilibrium’ all projects and firms earn zero economic profits.

		In what way does the proposed project differ from the theoretical ‘long run competitive equilibrium’? 

		If no plausible answers emerge, any positive NPV is likely to be illusory.  
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Sensitivity Analysis – Example

		BK INDUSTRIES T.E.S. PROJECT

		What if costs grow faster than 10% per year?





		Cost Inflation		NPV:		Decision:



		@cost inflation=10%      $5,159,011   YES



		@cost inflation=15%      $2,714,931   YES



		@cost inflation=20%      $65,753 	Marginal



		@cost inflation=21%      $-489,749      NO	
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Breakeven level for cost inflation
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Breakeven level for the discount rate
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BK Industries

Incremental Cash Flows

		NPV (@ r=10%) =



-26.00 + 3.98/(1.10) + 5.42/(1.10)2 + 6.69/(1.10)3 + 

5.99/(1.10)4 + 22.46/(1.10)5 = $5.159 Million











			($ Millions)


			Year 0



2005


			Year 1



2006


			Year 2



2007


			Year 3



2008


			Year 4



2009


			Year 5



2010





			(A) Cash Flow From Investment


			-26.0


			0.0


			-0.632


			-0.865


			0.375


			19.298





			(B) Cash Flow From Operations


			0.0


			3.98


			6.051


			7.550


			5.615


			3.167





			Project Cash Flow [(A) + (B)]


			-26.00


			3.98


			5.42


			6.69


			5.99


			22.46










($ Millions)  Year 0   200 5  Year 1   200 6  Year 2   200 7  Year 3   200 8  Year 4   200 9  Year 5   20 1 0   (A) Cash Flow  From Investment  - 26.0  0.0  - 0.632  - 0.865  0.375  19.298   (B) Cash Flow  From Operations  0.0  3.98  6.051  7.550  5.615  3.167   Project Cash  Flow [(A) + (B)]  - 26.00  3.98  5.42  6.69  5.99  22.46      
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Getting NPV To Live Up To Its Full Potential

		There is a “false sense of security,” as those in industry often say, when the NPV is positive. Why? With a positive NPV, the  temptation is to just say “yes.”  

		Nevertheless, the projected cash flow often goes unmet in practice, and the firm ends up with a money loser.  

		How can we get NPV to live up to its potential???
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Sensitivity analysis.  Scenario analysis.

		NPV analysis requires many assumptions and projections, all leading to one number -- the NPV.  What if some of the projections are off?

		Sensitivity analysis forces us to consider how NPV is affected by our forecasts of key variables.

		Examines variables one at a time.

		Scenario analysis accounts for the fact that certain variables are interrelated.

		In a recession, the selling price and the units sold may be lower than expected, perhaps at the same time costs are high.
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Getting NPV To Live Up To Its Full Potential

		A major thrust of this presentation has been that proper use of NPV analysis is a superior capital budgeting technique.  

		It treats sunk costs, the timing of cash flows, and any side effects or opportunity costs properly.  

		It uses all the incremental cash flows, only the incremental cash flows, and discounts them properly to account for the time value of money and (we will see) the price of risk.
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BK Industries Worksheet:

Investments





Sheet1


			($ Millions)			Year 0			Year 1			Year 2			Year 3			Year 4			Year 5


			Investments:			2005			2006			2007			2008			2009			2010


			(1)Purchase and Salvage of TES-Making PPE (Property, Plant, and Equipment)						0			0			0			0


			(2) Accumulated Depreciation			0			2			5.2			7.12			8.272			9.424


			(3) Adjusted Basis of Machine After Depreciation			10			8			4.8			2.88			1.728			0.576


			(4) Capital Gain on Sale of PPE			0			0			0			0			0


			(5) Cash Flow: Tax on PPE Capital Gain			0			0			0			0			0


			(6) Opportunity Cost (warehouse)						0			0			0			0


			(7) Net Working Capital (year end)			1			1			1.632			2.497			2.122			0


			(8) Cash Flow:  Minus Change in NWC			-1			0			-0.632


			(9) Aggregated Cash Flows of Investment  [(1)+(5)+(6)+(8)]						0			-0.632						0.375


			Cash Flow From Operations:


			(10) Cash Flow: Cash Sales Revenue			0			10			16.32			24.972			21.224			12.989


			(11) Cash Flow: Cash Operating Costs			0			-5			-8.8			-14.52			-13.31			-8.785


			(12) Depreciation			0			-2			-3.2			-1.92			-1.152			-1.152


			(13) Cash Flow: Taxes (Operations)						-1.02			-1.469


			(14) Cash Flow From Operations [(10)+(11)+(13)]						3.98			6.051
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($ Millions)


Year 0 Year 1 Year 2 Year 3 Year 4 Year 5


Investments:


2005 2006 2007 2008 2009 2010


(1)Purchase and Salvage of TES-


Making PPE (Property, Plant, and 


Equipment)


0 0 0 0


(2) Accumulated Depreciation


0 2 5.2 7.12 8.272 9.424


(3) Adjusted Basis of Machine After 


Depreciation


10 8 4.8 2.88 1.728 0.576


(4) Capital Gain on Sale of PPE


0 0 0 0 0


(5) Cash Flow: Tax on PPE Capital 


Gain


0 0 0 0 0


(6) Opportunity Cost (warehouse)


0 0 0 0


(7) Net Working Capital (year end)


1 1 1.632 2.497 2.122 0


(8) Cash Flow:  Minus Change in NWC


-1 0 -0.632


(9) Aggregated Cash Flows of 


Investment  [(1)+(5)+(6)+(8)]


0 -0.632 0.375
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BK Industries Worksheet

Operating Cash Flows





Sheet1


			($ Millions)			Year 0			Year 1			Year 2			Year 3			Year 4			Year 5


			Investments:			1996			1997			1998			1999			2000			2001


			(1)Purchase and Salvage of TES-Making PPE (Property, Plant, and Equipment)						0			0			0			0


			(2) Accumulated Depreciation			0			2			5.2			7.12			8.272			9.424


			(3) Adjusted Basis of Machine After Depreciation			10			8			4.8			2.88			1.728			0.576


			(4) Capital Gain on Sale of PPE			0			0			0			0			0


			(5) Cash Flow: Tax on PPE Capital Gain			0			0			0			0			0


			(6) Opportunity Cost (warehouse)						0			0			0			0


			(7) Net Working Capital (year end)			1			1			1.632			2.497			2.122			0


			(8) Cash Flow:  Minus Change in NWC			-1			0			-0.632


			(9) Aggregated Cash Flows of Investment  [(1)+(5)+(6)+(8)]						0			-0.632						0.375


						Year 0			Year 1			Year 2			Year 3			Year 4			Year 5


			Cash Flow From Operations:			2005			2006			2007			2008			2009			2010


			(10) Cash Flow: Sales Revenue			0			10			16.32			24.972			21.224			12.989


			(11) Cash Flow: Operating Costs			0			-5			-8.8			-14.52			-13.31			-8.785


			(12) Depreciation			0			-2			-3.2			-1.92			-1.152			-1.152


			(13) Cash Flow: Taxes (Operations)						-1.02			-1.469


			(14) Cash Flow From Operations [(10)+(11)+(13)]						3.98			6.051
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Year 0 Year 1Year 2Year 3 Year 4 Year 5


Cash Flow From Operations:


2005 2006 2007 2008 2009 2010


(10) Cash Flow: Sales Revenue


0 10 16.32 24.97 21.22 12.99


(11) Cash Flow: Operating Costs


0 -5 -8.8 -14.5 -13.31 -8.785


(12) Depreciation


0 -2 -3.2 -1.92 -1.152 -1.152


(13) Cash Flow: Taxes (Operations)


-1.02 -1.47


(14) Cash Flow From Operations 


[(10)+(11)+(13)]


3.98 6.051
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Depreciation for BK Industries

Assume a 5 year recovery period is appropriate.

Tax Rate: BK Inds. marginal tax rate is 34%.








Recovery Period Class





Year


3 years


5 years


7 years





1


$3,334,000


$2,000,000


$1,428,000





2


$4,444,000


$3,200,000


$2,449,000





3


$1,481,000


$1,920,000


$1,749,000





4


$741,000


$1,152,000


$1,250,000





5





$1,152,000


$892,000





6





$576,000


$892,000





7








$892,000





8








$448,000





Total


$10,000,000


$10,000,000


$10,000,000







Recovery Period Class


Year


3 years


5 years


7 years


1


$3,334,000


$2,000,000


$1,428,000


2


$4,444,000


$3,200,000


$2,449,000


3


$1,481,000


$1,920,000


$1,749,000


4


$741,000


$1,152,000


$1,250,000


5


$1,152,000


$892,000


6


$576,000


$892,000


7


$892,000


8


$448,000


Total


$10,000,000


$10,000,000


$10,000,000
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Taxes

		 Typically,

		Revenues are taxable when accrued. 

		Expenses are deductible when accrued.

		Capital expenditures are not deductible, but



depreciation can be deducted as it is accrued,

tax depreciation can differ from that reported on financial statements.

		Sale of an asset for a price other than its tax basis (original price less accumulated tax depreciation) leads to a capital gain/loss with tax implications.










_1224580125.ppt


EXAMPLE:

The Story For BK Industries

		BK Industries has been producing publishing equipment for some time now and the CEO believes that he has stumbled upon a valuable product innovation that embeds new features in text editing systems. BK’s cost advantages and vast skill in marketing mean it would be difficult for competitors to undertake such a project.



So, last year BK spent $6.0 million on R&D and a test marketing of the TES (text editing system).  Now BK must evaluate the project. 
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BK Industries

		Production is expected to be 500 units in 2006, 800 units in 2007, 1200 units in 2008, 1000 units in 2009, and 600 units in 2010.

		Price of TESs will be $20,000 per unit in 2006 and will grow only at 2% (compared to 5% general inflation).

		Costs which start at $10,000 per unit in 2006 are expected to increase at 10% a year.
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		BK needs working capital to run the project, i.e. inventories of raw materials, extra cash, and (possibly) accounts receivable and payable will be generated. BK believes that the various sources of working capital will require a total investment of $1.0 million in the year prior to the first year of production, i.e. now, ten percent of yearly sales for 2006 to 2009, and zero in 2010 as the project is terminated and working capital is recovered.

		The levels of working capital are therefore forecast to be $1.0 million today, and {$1.0 million, $1.632 million, $2.497 million, $2.122 million,  $0} in 2006 through 2010, respectively.



BK Industries – Working Capital
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BK Industries

Costs and benefits are summarized as follows:

		 The TESs will be produced in a vacant building owned by BK near LA.  The current market value is $15.0 million.  The adjusted basis (purchase price less accumulated depreciation) of the building and land is also $15.0 million.

		 The equipment required to produce the TES costs $10.0 million and after five years of production has an estimated sale value of $3.0 million.
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Income Tax Example

		R=1,000,000, E=650,000, D=200,000, t=.34, C=0

		taxes = (1,000,000 - 650,000 - 200,000)x.34                  	   = $51,000



		OCF = 1,000,000 - 650,000 - 51,000 = $299,000.



	

	Or, OCF = (1,000,000 - 650,000)x(1-.34) +   				.34*200,000 =  $299,000

	

	Or, OCF = (1,000,000 – 650,000 – 200,000)(1- .34) 

			+ 200,000 = $299,000
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Working Capital

		Increases in Net Working Capital should typically be viewed as requiring a net cash outflow.

		increases in inventory and/or the cash balance require actual uses of cash.

		increases in receivables mean that accrued revenues exceed actual cash collections.



If you are basing your measure of cash flow on accrued revenues you need a correcting adjustment. 

If you are basing your measure of cash flow on cash revenues no adjustment is required. 
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Income Taxes and After-Tax Operating Cash Flow (OCF)

		OCF = R - E - taxes + accrual adjustments



where R = taxable revenues, E = taxable expenses excluding depreciation.

		taxes = (R - E - D)×t - C,



where D is tax depreciation, t is the tax rate, and  C is the amount of any tax credits.  Alternatively:

		OCF = (R - E)(1-t) + t×Depr + C + accrual adjustments.

		Depreciation gives a tax shield, t×Depr,

		Tax credits provide a tax shield in their full amount, C.
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Cash Flow

		We are not accountants.
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Sunk Costs vs. Opportunity Costs

		Last year, you purchased a plot of land for $2.5 million.

		Currently, its market value is $2.0 million.

		You are considering placing a new retail outlet on this land.  How should the land cost be evaluated for purposes of projecting the cash flows that will become part of the NPV analysis?  
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Side Effects

		A further difficulty in determining cash flows from a project comes from effects the proposed project may have on other parts of the firm.  The most important side effect is called erosion.  This is cash flow transferred from existing operations to the project.



Chrysler’s introduction of the minivan.

What if a competitor would introduce the new product if your company does not?
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Incremental Cash Flows

		The incremental cash flow in a given period is the company’s total free cash flow with the proposed project minus the company’s total cash flow without the project.  Some issues that arise:

		Sunk costs.  These are costs, perhaps related to the project, that have already been incurred. 

		Opportunity costs.  What else could be done?

		Capital expenditures versus depreciation expense.

		Side effects.  Does the new project affect other cash flows of the firm?

		Taxes.

		Increased investment in working capital.
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Net Present Value and its Application

		While other approaches (particularly IRR) can be of use, I recommend NPV. 

		The three steps to apply NPV:

		Estimate the incremental cash flows (today).

		Select the appropriate discount rate to reflect current capital market conditions and risk.

		Compute the present value of the cash flows.

		For now, we will assume that firms are all equity financed.  To be continued…
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Our Golden Rules

Cash flows are the concern.

Consider only incremental cash flows.

Don’t forget induced changes in NWC.

Don’t ignore opportunity costs.

Never, never, never neglect taxes.

Don’t include financing costs in cash flows.

Treat inflation consistently.

Recognize project interactions.
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Using the NPV Method to Evaluate Corporate Investments.

Applications in Capital Budgeting








