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This lecture

› In this lecture, we will cover issues in applying

the NPV technique:

- Understand how to deal with different cash flows:

 Sunk costs and overhead costs

 Opportunity costs

 Side effects

 Working capital

 Taxation impacts

 Financing costs

 Inflation impacts

›Readings: BMA Chapter 6



What is capital budgeting?

› Capital budgeting is the process used to analyse alternate

projects and decide which one(s) to accept or reject.

› The goal is to determine the effect of the accept/reject

decision on the firm’s cash flows.

› Evaluate the NPV of these cash flows to assess the

consequences of the decision on firm value.



NPV decision rule

› Net present value (NPV): the difference between an

investment’s market value and its initial investment.

› Decision Rule:

Accept project if NPV > 0

Reject project if NPV < 0

Indifferent to project if NPV = 0

› Choose the project(s) with the highest NPV, which is

equivalent to receiving its NPV in cash today.
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Calculating NPVs

›How to treat the cash flows:

1. Use cash flows, not accounting income

2. Ignore sunk costs and overhead costs

3. Include opportunity costs

4. Include side effects

5. Include working capital

6. Include taxation impacts

7. Exclude financing costs

8. Take care with inflation
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1. Use cash flows, not accounting 
income

› NPV depends on the project’s free cash flows – the

incremental effect of a project on a firm’s available cash.

› Do not use accounting income which is based on arbitrary

revenue and expense recognition rules used by accountants.

For instance, capital expenditure is arbitrarily expensed

(depreciated) over the life of the project in the calculation of

accounting income.

› NPV calculation requires recognition of the cash flow when it

actually occurs.



1. Use cash flows, not accounting 
income

Example

Company buys a machine for $3m. It is expected to

last for three years. The machine will be depreciated

equally over the project’s life. The EBDIT is $1.8m in

first year, $2.2m in second year and $2.8m in the

third year. The company tax rate is 30% p.a. What is

the accounting income and what are the net cash

flows?

______________________________________



1. Use cash flows, not accounting 
income

Accounting Books

Year 0 1 2 3

EBDIT $1.8m $2.2m $2.8m

Depreciation -$1m -$1m -$1m

Taxable Income $0.8m $1.2m $1.8m

Tax -$0.24m -$0.36m -$0.54m

Net Income $0.56m $0.84m $1.26m

Net Cash Flows

Operating Cash Flows $1.8m $2.2m $2.8m

Investment -$3m

Tax -$0.24m -$0.36m -$0.54m

Net Cash Flow -$3m $1.56m $1.84m $2.26m

* assuming EBDIT=Operating Cash flows



2. Ignore sunk costs and overhead 
costs

› Sunk costs are any costs that will be incurred regardless of

whether you accept or reject the project. They could be cash

flows that have occurred in the past.

› They are irrelevant to your decision making. Even if they

have been incurred as a direct result of evaluating the project

because they have been (or will be) incurred regardless of

whether or not the project goes ahead.

› Overhead costs are costs which are incurred by the firm but

cannot be attributed to a specific project.



2. Ignore sunk costs and overhead 
costs

Example

A $10,000 payment made to a marketing company

for assessing the market of a project which costs

$125,000 and yields net cash flows of $75,000 for

the next two years. The appropriate discount rate is

10% p.a. Should the project be taken on?

______________________________________



3. Include opportunity costs

› Opportunity costs occur when a resource is used in a

project that could otherwise be put to some productive use.

› The dollar value of the alternative use must be included as a

cash outflow in calculating the NPV because the opportunity

cost is ‘consumed’ in undertaking the project.



3. Include opportunity costs

Example

A company owns machinery which can be leased at

$3m per year. It could also use the machine that

originally costs $30m and which yields $20m for two

years. The opportunity cost of capital is 10% p.a.

Should the company undertake this project?

______________________________________



4. Include side effects

› A side effect is a positive or negative cash flow that relates

to other aspects of a company’s business as a result of

implementing the project.

› Positive and negative incidental effects or externalities exist.

› It is important to consider all possible by-products or side

effects associated with taking on a project and to factor them

into the NPV calculation as positive or negative cash flows.



4. Include side effects

Example

Car company sells 20,000 sedans a year which each net

$20,000. It is now considering a new 4WD project that

would last for 2 years. The company expects to sell

10,000 4WDs which each net $30,000. The 4WD project

is expected to cost $500 million to set up. It is expected

that 20% of 4WD customers will shift from buying a

sedan to buying the new 4WD. The firm’s discount rate

is 10% p.a. Should they introduce the new 4WD or not?

______________________________________



5. Include working capital 

› Working capital are funds set aside to ensure that the

company has sufficient cash flows to maintain operations

whilst undertaking the project.

› Must be included in cash flow calculations as it has an

opportunity cost.

› Most projects will require an investment in net working capital

at the onset that should be recognised as a cash outflow in

cash flow forecasts. When the project comes to an end, one

can usually recover all or some of this investment, which

results in a cash inflow.

sLiabilitieCurrentAssetsCurrentNWC   



Example

Company undertakes a new 3 year project, which

requires a machine costing $9 mil. The machine is

depreciated constantly over the project’s expected

life. Machine EBDIT is $4m in 1st year, $5m in 2nd

year and $6m in the 3rd year. It will require $1m in

working capital. This will be fully recovered at the

end of the project. The appropriate company tax rate

is 30% p.a. and required rate of return is 10% p.a.

______________________________________

5. Include working capital



Year 0 1 2 3

Investment -$9m

EBDIT $4m $5m $6m

Depreciation -$3m -$3m -$3m

Taxable Income $1m $2m $3m

Tax -$0.3m -$0.6m -$0.9m

Working Capital -$1m +$1m

Net Cash Flow 

(after tax)

-$10m $3.7m $4.4m $6.1m

5. Include working capital 

𝑁𝑃𝑉 =
3.7

1 + 0.1 1
+

4.4

1.12
+

6.1

1.13
+ −10 = $1.583 𝑚𝑖𝑙𝑙𝑖𝑜𝑛



6. Include taxation impacts

› Taxation represents a cash outflow and needs to be

included in calculations.

› Cash flows should be estimated on an after-tax basis. After-

tax cash flows must be discounted using an after-tax required

rate of return.

› Tax can influence projects in three ways:

a) Corporate income tax

b) Depreciation  tax deduction = tax shield

c) Liquidation or salvage value



6a. Include taxation impacts

Example

Company wants to buy a machine for $9 million. The

EBDIT is expected to be $5m p.a. for three years.

The ATO depreciation rate for such a machine is

33.33% p.a. The corporate tax rate is 30% p.a. The

opportunity cost of capital (after tax) is 12% p.a.

______________________________________



Year 0 1 2 3

Investment -$9m

EBDIT $5m $5m $5m

Depreciation -$3m -$3m -$3m

Taxable Income $2m $2m $2m

Tax -$0.6m -$0.6m -$0.6m

Net Cash Flow 

(after tax)

-$9m $4.4m $4.4m $4.4m

6a. Include taxation impacts

𝑁𝑃𝑉 =
4.4

1 + 0.12 1
+

4.4

1.122
+

4.4

1.123
+ −9

= 4.4
1 − 1 + 0.12 −3

0.12
+ −9 = $1.5861 𝑚𝑖𝑙𝑙𝑖𝑜𝑛



6b. Include taxation impacts

› Depreciation is deducted when calculating the taxable

income but is not an actual cash flow.

› The only effect of depreciation is to reduce the tax payable.

Therefore, it acts as a “tax shield”.

› The choice of depreciation method will influence the NPV.



6b. Include taxation impacts

Example

A company is evaluating a new project that requires the

purchase of a new machine for $10m. The project lasts

4 years. The EBDIT is $4m p.a. with a tax rate is 30%

p.a. and a required return is 10% p.a. This company has

choice of 3 depreciation methods:

- Method A – 25% each year for 4 years

- Method B – 40%, 30%, 20% and then 10% for 4 years

- Method C – 10%, 20%, 30% and then 40% for 4 years

Which method results in the highest NPV?

______________________________________



6b. Include taxation impacts

Year 0 1 2 3 4

Investment -$10m

EBDIT $4m $4m $4m $4m

Depreciation -$2.5m -$2.5m -$2.5m -$2.5m

Taxable Income $1.5m $1.5m $1.5m $1.5m

Tax -$0.45m -$0.45m -$0.45m -$0.45m

Net Cash Flow 

(after tax)

-$10m $3.55m $3.55m $3.55m $3.55m

𝑁𝑃𝑉𝐴 =
3.55

1 + 0.1 1
+
3.55

1.12
+
3.55

1.13
+
3.55

1.14
+ −10

= 3.55
1 − 1 + 0.1 −4

0.1
+ −10 = $1.253 𝑚𝑖𝑙𝑙𝑖𝑜𝑛



6b. Include taxation impacts

Year 0 1 2 3 4

Investment -$10m

EBDIT $4m $4m $4m $4m

Depreciation -$4m -$3m -$2m -$1m

Taxable Income $0m $1m $2m $3m

Tax -$0m -$0.3m -$0.6m -$0.9m

Net Cash Flow 

(after tax)

-$10m $4m $3.7m $3.4m $3.1m

𝑁𝑃𝑉𝐵 =
4

1 + 0.1 1
+

3.7

1.12
+

3.4

1.13
+

3.1

1.14
+ −10

= $1.366 𝑚𝑖𝑙𝑙𝑖𝑜𝑛



6b. Include taxation impacts

Year 0 1 2 3 4

Investment -$10m

EBDIT $4m $4m $4m $4m

Depreciation -$1m -$2m -$3m -$4m

Taxable Income $3m $2m $1m $0m

Tax -$0.9m -$0.6m -$0.3m -$0m

Net Cash Flow 

(after tax)

-$10m $3.1m $3.4m $3.7m $4m

𝑁𝑃𝑉𝐶 =
3.1

1 + 0.1 1
+

3.4

1.12
+

3.7

1.13
+

4

1.14
+ −10

= $1.140 𝑚𝑖𝑙𝑙𝑖𝑜𝑛



› Assets that are no longer needed can be sold.

› Need to adjust project’s free cash flows to account for after-

tax cash flow that would result from liquidation of asset.

› If an asset is sold for a price higher than its current book value, then the difference is

treated as a taxable capital gain. This is a reflection of the fact the asset was over

depreciated in the first place.

› If an asset is sold for a price lower than its current book value, then the difference is

treated as a capital loss. This creates a deduction for taxable income that can be used

elsewhere in the company.

6c. Include taxation impacts

𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑔𝑎𝑖𝑛 = 𝑆𝑎𝑙𝑒 𝑝𝑟𝑖𝑐𝑒 − 𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒
𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒 = 𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒 𝑝𝑟𝑖𝑐𝑒 − 𝐴𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑒𝑑 𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛

𝑇𝑎𝑥 𝑜𝑛 𝑎𝑠𝑠𝑒𝑡 𝑠𝑎𝑙𝑒 = − 𝑆𝑎𝑙𝑒 𝑝𝑟𝑖𝑐𝑒 − 𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒 × 𝑇𝑎𝑥 𝑟𝑎𝑡𝑒



6c. Include taxation impacts

Example

A company is buys a machine for $100,000. The

machine is depreciated at a rate of 30% p.a. to a

value of zero. If the machine is sold in year 3 for

$30,000 what will be the tax on salvage?

______________________________________



7. Exclude financing costs

› All cash flows associated with financing a project are ignored.

› The company must assess if the project is value increasing

before determining how to finance it.

› The financing cost is already considered in the discount rate.
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8. Take care with inflation

› Inflation can reduce the purchasing power of future cash

flows.

› Be consistent in how inflation is treated. Use nominal

interest rates to discount nominal cash flows. Use real

interest rates to discount real cash flows.

› Fisher’s effect:

where:

rn = the nominal rate of return

rr = the real rate of return

ρ = inflation rate

)1)(1()1(  rn rr



8. Take care with inflation

Example

A company can invest in a project that costs $1,000.

Nominal cash flow of $1,400 generate in two years’

time. The nominal interest rate is 10% p.a. and the

expected inflation rate is 6% p.a. Should this project

be accepted or rejected?

______________________________________



Real options

› A real option is an opportunity that allows the company to

alter the project’s value with future decisions.

- Timing option

- Sizing option

- Flexibility option

- Fundamental option

› Use decision trees to value the options at the different

decision points or option pricing models.

› Real options should add value to a capital project; otherwise,

they would not be exercised.



Conclusion

› Treatment of cash flows in NPV:

1. Use cash flows, not accounting income.

2. Ignore sunk costs and overhead costs.

3. Include opportunity costs.

4. Include side effects.

5. Include working capital.

6. Include taxation impacts (corporate income tax, depreciation, capital gains

and losses).

7. Exclude financing costs.

8. Take care with inflation.

›Putting it altogether: Extended Examples 1 and 2.

›Next lecture: Risk and Return (in Week 8!)
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