
4.1       Capital Budgeting 

Theory: Another term for ‘investing’, capital budgeting involves weighing up which assets to purchase 

with the funds that a company raises from its debt and equity issuing. Because companies have limited 

funds, they must work out where best to invest their resources.  

Capital budgeting decisions are the most important investment decisions management can make. Major 

capital budgeting decisions which managers confront include: 

- Whether or not to proceed with a project; and/or 

Amongst the proposed projects, determining which will best serve the company’s interests Budgeting 

Theory: Another term for ‘investing’, capital budgeting involves weighing up which assets to purchase 

with the funds that a company raises from its debt and equity issuing. Because companies have limited 

funds, they must work out where best to invest their resources.  

Capital budgeting decisions are the most important investment decisions management can make. Major 

capital budgeting decisions which managers confront include: 

- Whether or not to proceed with a project; and/or 

- Amongst the proposed projects, determining which will best serve the company’s interests.  

When making these decisions, management must be entirely certain of the project’s success. Capital 

Budgeting usually involves a substantial outlay of cash, and once entered into, is not easily reversed.  

In essence, capital budgeting is about outlaying cash now with the expectation of net positive cash inflows 

later on.  

The goal of capital budgeting decisions is to select capital projects that will  

MAXIMISE SHAREHOLDERS’ WEALTH.  

4.1.1       The Capital Budgeting Process 

Theory: Before deciding on a project, management needs to gather internal information from a variety of 

sources, including the sales force, production team and accountants. Management typically requires 

information on:  

- Cash Flows – how much the project is estimated to earn.  

- Discount Rate/Required Rate of Return – the time value of money and the riskiness of the cash 

flows needs to be determined to work out how much the company will require from the project.  

Once this information has been collected and collated, it is then reviewed by financial management, who 

evaluates the feasibility of the project.  

There are typically three types of projects:  

TOPIC 4: Project Evaluation 



 Independent Projects – independent projects are those whose cash flows are unrelated. If two 

projects are independent, accepting or rejecting one project has no bearing on the decision of the 

other.  

 Mutually Exclusive Projects – when two projects are mutually exclusive, accepting one 

automatically precludes the selection of the other.  

 Contingent Projects – contingent projects are those where the acceptance of one is dependent 

on another project. There are two types of contingency situation: 

o Mandatory Projects – a project dependent upon another that must be pursued once the 

initial project is completed.  

o Optional Projects – a project dependent upon another that management is able to choose 

to accept or reject once the initial project is completed.  

4.2       Project Evaluation Techniques 

Theory: A key question for management is whether to accept or reject a proposed project. Acceptance or 

rejection must be based upon quantifiable criteria. Various techniques are employed to evaluate and 

compare investment projects, including the following: 

Discounted Cash Flow Methods 

 Net Present Value (NPV) 

 Internal Rate of Return (IRR) 

 Benefit-Cost Ratio (Profitability Index)  

Non-Discounting methods generally aren’t as popular as Discounted Cash Flow methods because they 

don’t take into account the Time Value of Money or the Riskiness of the project.  

4.2.1       DISCOUNTED CASH FLOW METHODS 

Theory: Discounted Cash Flow methods typically involve discounting a series of future cash flows to 

their present values.  

4.2.1.1       Net Present Value (NPV) 

Theory: Finding the NPV involves calculating the difference between the Present Value of a set of future 

cash flows, discounted to a required rate of return,
1
 and the initial investment outlay. To calculate the 

NPV, the following information is required: 

 Amount of each cash flow 

 Timing (date) of each cash flow 

 Required rate of return per period 

                                                      
1
 Required Rate of Return – the minimum rate of return required by the company when investing in a project. Also 

known as the Discount Rate, the Required Rate of Return is derived from the business’s Cost of Capital.  

Cost of Capital – is the mix of debt and equity in the business. When capital is raised, it is raised with costs (eg. 

Debt payments on bonds).  

Expected Rate of Return – as compared to the required rate of return (see above), the expected rate of return is the 

value companies think they will earn from the project. The expected rate of return should be greater than the 

required for a company to pursue an investment.  

Non-Discounting Methods 

 Accounting Rate of Return (ARR)  

 Payback Period 



The NPV formula is shown below:  

Formula 24 

Net Present Value  

𝑵𝑷𝑽 =   
𝐍𝐂𝐅𝐭

 𝟏 + 𝐤 𝐭

𝐧

𝐭=𝟏

−  𝐍𝐂𝐅𝟎 

In essence, NPV is the Present Value of future cash flows, deducting the initial cash outlay of the 

project.  

A 5-step process is typically employed to calculate the NPV:  

1. Determine the cost of the project: Identify and add up all expenses related to the cost of the 

project. While most of the project’s costs occur at the start of the project, some projects may 

have costs occurring beyond the first year. The cash flow is year 0 (t=0) is typically negative, 

indicating a cost.  

2. Estimate the project’s future cash flows over its forecasted life: Both cash inflows and 

outflows are likely in each year of the project. These include:  

a. Cash inflows – receipts from sale of goods/services/assets (tangible and intangible) 

b. Cash outflows – expenditure on materials, labour, manufacturing; administrative and 

selling costs; inventory and taxes 

The net cash flow (inflows – outflows) must be estimated for each year of the project, including 

the salvage/scrap value of the project in its final year. These cash flows will be discounted back 

to PV.  

3. Determine the riskiness of the project and estimate the appropriate cost of capital: Cost of 

Capital is the amount that has to be paid for in order to invest. In that sense, it is the ‘baseline’ 

which has to be met and covered when choosing to invest in a project.  

A project’s cost of capital is used as the discount rate in determining the present value of future 

expected cash flows.  

4. Calculate the project’s NPV: The difference between the a) Present Value of expected future 

cash flows and b) the cost of the project must be determined.  

5. Make a decision: The decision rule is (if there are no project constraints i.e. projects are 

independent, not mutually exclusive or contingent): 

a. Accept a project if it produces a positive NPV (NPV > 0) 

b. Reject a project if it produces a negative NPV (NPV < 0) 

c. If mutually exclusive:  

i. Choose project with the highest NPV. 

ii. Choose neither if both projects provide negative NPVs (NPV < 0)  

The NPV method is consistent with the company’s objective of  

MAXIMISING SHAREHOLDER’S WEALTH 



A project with a positive NPV will leave the company ‘better off’ than it was before the project, which as 

a result, will increase the value of a company’s shares = maximising shareholder wealth. 

Example: An investment promises to pay $670,000 one year from today and a further $1,240,000 four 

years from today. What is the investment worth today if the required rate of return is 15% p.a.? 

𝑵𝑷𝑽 =
670,000

1.15
+

1,240,000

1.154
= $𝟏,𝟐𝟗𝟏,𝟓𝟖𝟑 

Suppose that the company has to outlay $1.2m to get the right to receive the cash flows: 

The NPV of the Project is therefore: $1,291,583 - $1,200,000 = +$91, 583. Therefore, because the NPV > 

0, the project should be accepted; that is, if the company swapped $1.2m of current wealth for the 

promised cash inflows, the company’s wealth increases by $91, 583. Increased company wealth means 

maximised shareholder wealth, meaning NPV facilitates a company’s objective. 

4.2.1.1.1       Advantages of the NPV Method 

Theory: The NPV method has many advantages for companies, including:  

 

 

 

4.2.1.2       Internal Rate of Return (IRR) 

Theory: The Internal Rate of Return (IRR) is the rate of return that equates the present value of projected 

cash flows with the initial outlay; that is, provides the discount rate which makes the project break even.  

IRR does not use a required rate of return, as it will inevitably be higher; companies attempt to receive 

cash surpluses from their projects – not break even – in order to maximise shareholders’ wealth.  

The IRR formula is shown below:  

𝑵𝑪𝑭0 =   
𝑁𝐶𝐹𝑡

 1 + 𝑟 𝑡

𝑛

𝑡=1

 

Decision Rule for IRR: 

- A project with an IRR greater than the required rate of return (r>k) should be undertaken: 

o Logic: If a project affords a company with an IRR greater than the required rate of return, 

it definitely ensures the company will profit from the project and maximise shareholder 

wealth.  

Example: An investment of $1,000 today yields a return of $300 in year 1, $400 in year 2 and $500 in 

year 3. Calculate the IRR of this investment.  

I. Consistency with maximising shareholder wealth.  

II. Consistency with requiring a proposed investment achieves at least the rate of return required by 

investors.  

III. Focuses on the incremental cash flow of an investment (the cash flows specific to the project and 

which only occur as a result of the project).  

IV. Applies to both real projects (investments in real, tangible assets) and financial projects 

(investments in securities).  

V. It can be, and is, used in practice. 



$𝟏,𝟎𝟎𝟎 =
$300

1 + r
+

$400

 1 + r 2
+

$500

 1 + r 3
 

Using the trial-and-error method:  

- If r = 10%: NPV =
300

1.1
+

400

 1.1 2 +
500

 1.1 3 = −$𝟐𝟏.𝟎𝟒 

- If r = 8%: NPV =
300

1.08
+

400

 1.08 2 +
500

 1.08 3 =  +$𝟏𝟕.𝟔𝟑 

Therefore, IRR would be somewhere between 8% and 10%. 

Conversely, if interpolation is used:  

𝒓 =  𝐫𝟏 +  𝐫𝟐 − 𝐫𝟏  
𝐓𝟏

𝐓𝟏 − 𝐓𝟐
  

Where:  

- r = IRR 

- r(n) = Required rate of return used in each trial 

- T(n) = The NPV obtained from each trial 

- r(1) = The first rate guessed 

- r(2) – r(1) = The difference between the rates 

𝐫 = 0.1 +  0.08 − 0.1  −
21.0368

−21.0368+ −17.6294 
 = 𝟎.𝟎𝟖𝟗 𝟖.𝟗% . 

If the required rate of return is 13%, should the project proceed?  

Decision Rule: If the IRR is greater than the required rate of return, proceed with the project. As 8.9% < 

13%, project should be rejected.  

4.2.1.2.1       Criticisms of IRR Method
2
 

 

 

 

 

 

 

 

                                                      
2
 Note: When calculating IRR, first cash flow has to be negative, and all subsequent ones positive; otherwise, IRR 

will be undefined.  

Note: Start with the higher IRR because it gives a lower NPV, closer to 

NPV = 0. First put in high IRR, which gives –NPV, and then lower IRR, 

which gives +NPV; by deduction, rate is somewhere in the middle.  

 IRR may not always lead to the same decision as the NPV rule when projects are 

mutually exclusive – eg. NPV may be positive (which means project should be accepted), but 

the IRR may be negative (which means the project should be rejected!). Therefore, IRR is not 

as reliable as NPV in terms of decision-making.  

 Reinvestment rate is assumed to be the IRR, which may be unrealistic – the reinvestment 

rate changes year to year. However, IRR assumes that reinvestment is made in the same 

project, time and again, which is unrealistic.  

 Multiple IRRs – a project may have more than one IRR, which complicates decision-

making.  

 Indeterminate IRR – a project may have no IRR! 



4.2.1.2.2       IRR: Mutually Exclusive Projects 

Theory: 

Decision Rule: 

1. If two projects are mutually exclusive, and one has a higher NPV, but the other has a higher 

IRR, the project with the higher NPV must be chosen, as only NPV maximises shareholder 

wealth.  

2. Discount rate affects the project chosen – the discount rate arises from the capital structure of 

the company. The capital structure provides the Cost of Capital, which is used in determining the 

discount rate. Therefore, when the capital structure is change, the discount rate is change – 

which ultimately affects the project chosen.  

4.2.1.2.3       Modified Internal Rate of Return (MIRR) 

Theory: One of the big weaknesses of IRR is that it assumes all cash flows from the project are 

reinvested at IRR, which is a largely unrealistic assumption.
3
 This optimistic assumption in the IRR 

method leads to some projects being accepted when they shouldn’t be.  

An alternative has therefore been suggested for IRR: MIRR, or the Modified Internal Rate of Return. 

Like NPV, MIRR assumes that cash flows are reinvested at the company’s cost of capital (this makes 

more sense, because a company’s cost of capital needs to be covered when investing in a project – 

otherwise the project is not worthwhile).  

Hence, in MIRR: 

- Present Values are compounded (brought to Future Value) and summed up to get the project’s 

terminal value.  

- Terminal Value is then brought back to present value to determine initial cost.  

Therefore, MIRR is essentially the interest rate which makes: 

COST = TERMINAL VALUE.  

  

                                                      
3
 It contrast, NPV assumes that cash flows are invested at the company’s cost of capital, which in nature is far more 

realistic 



4.2.1.2.4       Benefit-Cost Ratio 

Theory: Whilst the NPV has its advantages, it does not consider the outlay in relation to the benefit of 

the project. For this, the Benefit-Cost Ratio is used.  

The Benefit-Cost Ratio is defined as:  

Formula 25 

𝑩𝑪𝑹 =
𝐏𝐕 𝐨𝐟 𝐂𝐚𝐬𝐡𝐟𝐥𝐨𝐰𝐬

𝐈𝐧𝐢𝐭𝐢𝐚𝐥 𝐂𝐚𝐬𝐡 𝐎𝐮𝐭𝐥𝐚𝐲
 

Example: A project has promised future cash flows of $120,000, with an initial cash outlay of $100,000 

to ascertain the rights for the project’s cash flows. What is the BCR? 

𝟏𝟐𝟎,𝟎𝟎𝟎

𝟏𝟎𝟎,𝟎𝟎𝟎
 = 1.2 

Decision Rule: Accept the project if BCR > 1: 

- A BCR > 1 will inevitably have a positive NPV.  

- A BCR < 1 will inevitably have a negative NPV. 

Therefore, BCR and NPV are very commonly used together. However, without NPV considered, the most 

valuable piece of information – the gross dollar amount – would not be ascertained.  

Advantage of BCR 

1. For mutually exclusive projects, the BCR may provide a different ranking of projects than 

that provided by the NPV method – this becomes particularly important when it comes to 

capital budgeting i.e. capital constraints. When constraints are present, projects have to be picked 

which give the highest return.  



4.2.2       NON-DISCOUNTING CASH FLOW METHODS 

4.2.2.1       Accounting Rate of Return (ARR) 

Theory: The ARR is the earnings from a project, after deducting depreciation and income tax, expressed 

as a percentage of the investment outlay.  

There are three types of ARR:  

 ARR based on initial investment: 

𝐀𝐯𝐞𝐫𝐚𝐠𝐞 𝐄𝐚𝐫𝐧𝐢𝐧𝐠𝐬

𝐈𝐧𝐢𝐭𝐢𝐚𝐥 𝐈𝐧𝐯𝐞𝐬𝐭𝐦𝐞𝐧𝐭
 

 ARR based on average book value: 

𝐀𝐯𝐞𝐫𝐚𝐠𝐞 𝐄𝐚𝐫𝐧𝐢𝐧𝐠𝐬

𝐀𝐯𝐞𝐫𝐚𝐠𝐞 𝐁𝐨𝐨𝐤 𝐕𝐚𝐥𝐮𝐞
 

 ARR based on initial and final capital value:  

𝐈𝐧𝐢𝐭𝐢𝐚𝐥+𝐅𝐢𝐧𝐚𝐥 𝐂𝐚𝐩𝐢𝐭𝐚𝐥

𝟐
               

𝐀𝐯𝐞𝐫𝐚𝐠𝐞 𝐄𝐚𝐫𝐧𝐢𝐧𝐠𝐬

𝐀𝐯𝐞𝐫𝐚𝐠𝐞 𝐂𝐚𝐩𝐢𝐭𝐚𝐥
 

Example: Consider the following table: 

Item Year 1 Year 2 Year 3 Average 

Earnings $10,000 $13,500 $18,000 $13,833 

     

Book Value     

Jan 1
st
 $50,000 $40,000 $30,000  

Dec 31
st
  $40,000 $30,000 $20,000  

Average $45,000 $35,000 $25,000 $35,000 

 

1. 
𝟏𝟑,𝟖𝟑𝟑

𝟓𝟎,𝟎𝟎𝟎
=  𝟐𝟕.𝟕       2. 

𝟏𝟑,𝟖𝟑𝟑

𝟑𝟓,𝟎𝟎𝟎
= 𝟑𝟗.𝟓𝟐%;         3. 

𝟓𝟎,𝟎𝟎𝟎+𝟐𝟎,𝟎𝟎𝟎

𝟐
= 35,000  

𝟏𝟑,𝟖𝟑𝟑

𝟑𝟓,𝟎𝟎𝟎
= 𝟑𝟗.𝟓𝟐%  

Note: Each method yields a different rate of return.  

Decision Rule:  

- If ARR > Required Rate of Return = Project Accepted.  

- If ARR < Required Rate of Return = Project Rejected.  

 

 

 

 

Strengths of ARR 

1. Useful screening measure to ensure that 

new investment will not adversely affect net 

incomes.  

2. Easy to calculate and understand.  

Limitations of ARR 

1. Arbitrary – the choice of depreciation and 

inventory valuation will significantly affect 

earning estimates.  

2. Time Value of Money not taken into account.  



4.2.2.2       Payback Period 

Theory: The ‘Payback Period’ is the time it takes for the initial cash outlay on a project to be 

recovered from a project’s net cash flows. In essence, the sooner a project’s costs are recovered, the 

better.  

In order to calculate the payback period, a project’s cost and estimated future cash flows are required. 

The formula is as follows:  

Formula 26 

𝑷𝒂𝒚𝒃𝒂𝒄𝒌 𝑷𝒆𝒓𝒊𝒐𝒅 = 𝐘𝐞𝐚𝐫𝐬 𝐭𝐨 𝐫𝐞𝐜𝐨𝐯𝐞𝐫 𝐜𝐨𝐬𝐭 +
𝐑𝐞𝐦𝐚𝐢𝐧𝐢𝐧𝐠 𝐜𝐨𝐬𝐭 𝐭𝐨 𝐫𝐞𝐜𝐨𝐯𝐞𝐫

𝐂𝐚𝐬𝐡 𝐟𝐥𝐨𝐰 𝐝𝐮𝐫𝐢𝐧𝐠 𝐭𝐡𝐞 𝐲𝐞𝐚𝐫
 

Example: Consider the following table: 

Year Project A Project B Project C 

0 -$10,000 -$10,000 -$10,000 

1 +$3,000 +$5,000 +$3,000 

2 +$3,000 +$4,000 +$3,000 

3 +$4,000 +$2,000 +$4,000 

4 +$4,000 +$2,000 +$20,000 

Payback 3 years 2.5 years 3 years 

 

Decision Rule: Projects are accepted if payback is less than some given period.   

Strengths of Payback Period 

 Provides an indication of a project’s risks and liquidity – the faster capital is recovered in a 

project, the sooner the project can be sold. Hence, the shorter the payback, the more liquid the 

project is.  

 Easy to calculate and understand.  

Limitations 

 Ignores the Time Value of Money. 

 Ignores Cash Flows occurring after the payback period – Project B in the above example 

would be the most ideal project from a payback period perspective, eventhough Project C 

provides the greatest cash flow (extra $20,000 after payback period is complete).  

 Is not a measure of profitability of shareholder wealth – ignores the fundamental requirement 

of financial projects.  

 Has an arbitrary cut-off point.  

4.2.2.2.1       Discounted Payback Period 

Theory: One of the weaknesses of the ordinary payback period is that it does not take into account the 

Time Value of Money. Therefore, the discounted payback period calculation has been developed for 

future cash flows to be discounted by the company’s cost of capital, thereby providing accurate earnings. 

Advantage 

Tells management how long it takes 

for a project to reach positive NPV. 

Limitation 

Still ignores all cash flows after arbitrary 

cut-off period.  



4.3       Cash Flow Estimation 

Theory: Cash flow estimation is the calculation of cash flows. It involves discerning relevant financial 

information (to include) from irrelevant financial information (to exclude) when calculating.  

The focus of cash flow estimation is on incremental cash flows, or cash flows which only occur if the 

project is undertaken. When projects are evaluated, two different scenarios are compared: 

- One with the investment; and 

- One without the investment. 

 Incremental cash flows estimate the changes that will occur as a result of investing in the project. 

Therefore, the acceptance or rejection of a project is made relative to the changes that will occur as a 

result of investing.  

There are 5 general rules for incremental cash flow calculation: 

I. Include cash flows and only cash flows in calculations – therefore, non-cash items, such as 

depreciation, should not be included in project analysis.  

Theory: Cash flows focus on cash, not profit. Only cash can be spent, reinvested and paid out as 

dividends. Profit includes such items as: 

 Non-cash items – for example depreciation and credit sales; and 

 Some cash items are not operating cash flows – for example, interest payments 

Therefore, in actuality, whilst a firm may be very profitable, they can nevertheless be in a tight cash 

flow position (especially when funds are tied up in slow-moving inventory and credit sales).  

II. Include the impact of the project on the cash flows from other product lines – consider if the 

product associated with the project is expected to either a) cannibalise, or b) boost, sales of 

another product. 

a. Example: Sales of printers may impact on the sale of ink cartridges. This needs to be 

taken into account when investing in printers.  

III. Include all opportunity costs – opportunity costs represent the cost of giving up another 

opportunity. Eventhough these costs may be seen as discreet, they represent cash which could 

have been earned elsewhere if the project wasn’t pursued.  

IV. Forget sunk costs – whilst sunk costs are cash flows, they are cash flows that have already 

happened. Therefore, they can no longer be considered incremental cash flows i.e. cash flows 

which have occurred, irrespective of whether the project is pursued or not, and are no longer 

relevant as a result.  

V. Include only after-tax cash flows in cash flow calculations.  

  



4.3.1       Cash Flows to INCLUDE: 

A. Initial and Subsequent Outlays 

Initial and subsequent cash outlays can include:  

- Purchase price of assets 

- Delivery and installation of assets 

- Deposits on assets 

In regard to initial and subsequent outlays of cash, the decision rule is: Include at appropriate dates.  

Example: A machine cost $25,000 to buy and a further $2,000 to install. There is 3 month waiting list for 

buyers (‘t=3’). The installation cost is payable on installation. A deposit of $5,000 is required on the 

placement (‘t=0’) of an order and the balance is due within 2 months of delivery/installation (‘t=5’). If the 

required rate of return is 1% per month, what is the present value of the initial outlays? 

𝐏𝐕 =  −5,000 −
2,000

 1.01 3 −
20,000

 1.01 5 =  −$𝟐𝟓,𝟗𝟕𝟎.𝟒𝟗  

B. Cash Flows – Operating 

Typical operating cash flows include:  

- Wages 

- Purchased materials 

- Cash Sales 

- Cash from Credit Sales 

- Taxes paid 

These cash flows must be included in any project cash flow analysis.  

NOTE: In theory, the exact dates of cash flows should be used. However, many cash flows are nearly 

continuous (cash sales) or very frequent (weekly wages). Therefore, unless told otherwise, the decision 

rule is: 

Assume end-of-period cash flows.  

C. Opportunity Costs 

Opportunity costs are cash inflows that are forgone when an investment is chosen. They are therefore 

considered cash outflows and must be included  

Example: Selling a warehouse in disuse to convert into town housing – the cost of selling the warehouse 

means that the continued use of the warehouse would be an opportunity cost. 

D. Salvage Value 

  Salvage Value represents the amount received at the end of a project. It may be in the form of: 

- Scrap Value: Eg. Sale of Equipment; or 

- May be negative: Eg. From an environmental cleanup 

Salvage costs may have tax implications and should therefore be included in cash flow calculation. 

 



4.3.2       Cash Flows to EXCLUDE 

A. Allocated Costs 

Allocated Costs are costs already allocated by the firm to be paid irrespective of whether or not a project 

proceeds. Therefore, they cannot be considered incremental, and are excluded from project analysis. 

Examples of Allocated Costs include: 

 Rent 

 Overhead costs 

 Rates (water, electricity) 

 Corporate image advertising
4
 

 

B. Financing Charges 

Financing charges, such as interest, should be excluded from the calculation of cash flows because the 

required rate of return already takes interest into account. Therefore, interest must be excluded from cash 

flow calculation to avoid double-counting.  

C. Sunk Costs 

Sunk costs are costs which have already been borne by the firm. They represent a cost to the firm 

irrespective of whether the project proceeds, and therefore cannot be considered incremental. Therefore, 

they should be excluded from project analysis.  

Example: The cost of research and development of a previous product. 

  

                                                      
4
 Note: Sometimes corporate image advertising may be extended for new projects. In such cases, added advertising 

as part of a project is considered incremental and should be added – even if it is usually an allocated cost and 

therefore excluded.  



4.3.3       Impact of Company Tax – Depreciation 

Theory: When firms purchase equipment, the equipment will lose value (depreciate) over time. Although 

depreciation is not a cash outflow, companies may claim depreciation on an asset as a tax deduction in 

determining company income. Therefore, they may end up paying less tax, leading to a  

Saving on Cash Outflows (Cash Inflow) 

There are 2 methods that may be used to account for the tax effect of depreciation: 

 

 

 

 

 

 

 

 

 

              

   

*Depreciation is not a cash flow, so it needs to be 

added in after being deducted = cancelled out. 

 

**Cash that is free to be invested elsewhere i.e. not 

tied up in any alternate cash flow.  

 

4.3.3.1       Depreciation Calculation 

Theory: The taxpayer (company) typically must decide on the economic life (‘n’) of an asset, and set the 

depreciation rate (‘d’). Two types of depreciation methods are commonly used: 

 Straight Line Method: 𝐝 =
𝟏

𝐧
 

 Reducing Balance Method: 𝐝 =
𝟏.𝟓

𝐧
 

Depreciation produces tax savings (also known as the depreciation tax shield).  

 

Method 1: Deduct Depreciation, account for tax, and 

add depreciation back in 

Notation Calculation 

+Revenue +Revenue 

-Op Ex. -Cash Operating Expenses 

=EBITDA Earnings Before Interest, Tax, 

Depreciation and Amortisation 

-D&A -Depreciation and Amortisation 

=EBIT Earnings Before Interest & Tax 

x(1-tc) x(1 - Company Tax Rate) 

=NOPAT Net Operating Profit After Tax 

+D&A* +Depreciation and Amortisation 

=CF Opns Cash Flow From Operations 

-Cap Exp -Capital Expenditures 

-Add WC -Additions to Working Capital 

=FCF** =Free Cash Flow 

 

 

Method 2: Add depreciation tax shield to the 

after-tax cash flow 

Notation Calculation 

+Revenue +Revenue 

-Op Ex -Cash Operating Expenses 

=EBITDA Earnings Before Interest, Tax, 

Depreciation and 

Amortisation 

x(1-tc) x(1 – Company Tax Rate) 

=NCFAT Net Cash Flow After Tax 

+(D x tc)* +Depreciation tax shield 

=CF Opns Cash Flow from Operations 

-Cap Exp -Capital Expenditures 

-Add WC -Additions to Working Capital 

=FCF =Free Cash Flow 

 

*Tax Shield = Depreciation x 

Company tax rate (30%) 

 



Example: An asset is acquired for $100,000 and has an expected economic life of 4 years.  

 Straight Line: 
𝟏

𝟒
= 𝟐𝟓% 𝐩.𝐚. 

 Reducing Balance: 
𝟏.𝟓

𝟒
= 𝟑𝟕.𝟓% 𝐩.𝐚 

Year Written Down Value 

(start of year) 

Reducing Balance 

Method 

Straight Line Method 

1 RB = 62,500;  

SL = 75,000 
0.375 x 100,000 =
−$𝟑𝟕,𝟓𝟎𝟎  $62, 500 

0.25 x 100,00 =
−$𝟐𝟓,𝟎𝟎𝟎  $75,000 

2 RB = 39,062; 

SL = 50,000 
0.375 x 62,500 =
−$𝟐𝟑,𝟒𝟑𝟖  $39,062 

0.25 x 100,000 =
−$𝟐𝟓,𝟎𝟎𝟎  $50,000 

3 RB = 24,414; 

SL = 25,000 
0.375 x 39,062 =
−$𝟏𝟒,𝟔𝟒𝟖  $24,414 

0.25 x 100,000 =
−$𝟐𝟓,𝟎𝟎𝟎  $25,000 

4 RB = 15,259; 

SL = 0 
0.375 x 24,414 =
−$𝟗,𝟏𝟓𝟓  $15,259 

0.25 x 100,000 =
−$𝟐𝟓,𝟎𝟎𝟎  $0 

 

As shown, reducing balance method is named such because the majority of depreciation happens earlier 

on in the asset’s life, reducing towards the end of its useful life. Therefore, depreciation reduces each 

year.  

4.3.4       Impact of Company Tax – Disposal/Salvage Value 

Theory: When a company disposes of an asset at the end of its useful life, one of two outcomes occurs: 

- The company makes a gain on the asset (sells it for more than its written down value); or 

- The company makes a loss on the asset (sells it for less than its written down value) 

Whichever occurs, tax implications arise:  

 Gain: Tax Liability – results in further cash outflow because of the greater tax incurred.  

 Loss: Tax Saving – results in a cash inflow because of the tax saving, reducing overall cash flow.  

Company Tax is typically calculated at a rate of 30%. 

 

  



4.3.5       Bringing It All Together 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example: Bellco Ltd identified a new market for its products. To increase the output level, the company is considering the 

purchase of some new machinery at a cost of $400,000. The machinery is imported from the United States and delivery and 

installation costs are $20,000.  

 Relevance: Machine, Delivery and Installation are all relevant because they are incremental cash flows i.e. cash flows 

which will only occur if the project is chosen.  

The current estimated before-tax net operating cash revenues for the coming 3 years are: $260,000 in the first year, $240,000 

in the second year, and $200,000 in the third year.  

 Relevance: Current estimated revenue i.e. revenues to occur without the adoption of the project cannot be considered 

incremental, and therefore are irrelevant to the project.  

The purchase of the new machinery is expected to increase the expected before-tax net operating cash revenue for the next 3 

years by 80% of the current estimated value.  

 Relevance: Increase in revenue would be as a result of the project and therefore considered incremental. Relevant to the 

project. 

Bellco will need to financing from the bank to fund this investment. The interest payment on the loan is $85,000 per annum.  

 Relevance: Interest payments are already considered in the calculation of cost of capital, so to avoid double counting, are 

excluded from the project analysis. Irrelevant.  

 

 The machinery will be sold at the end of the third year and its market value (‘disposal value’) at that time is estimated 

to be $55,000. 

o Relevance: Salvage Value is included in the cost of the project. Relevant.  

 The company tax rate is 30%, and reducing balance depreciation at 50% per year is allowed.  

o Relevance: Tax rate and depreciation on the project and asset would not occur without the acceptance of the 

project. Are therefore incremental to the project. Relevant.  

 The operating cash flows should be considered to occur at year-end.  

 The required rate of return is 15% per year on the project.  

o Relevance: The required rate of return is unique to the project. Relevant.  

 

I. Prepare a cash flow analysis for the useful economic life of the machinery to the company, and; 

II. Use the cash flow to estimate the machinery’s NPV.  

 Year 0 Year 1 Year 2 Year 3 

Net Operating Cash 

Revenue 

-  208,000 192,000 160,000 

EBITDA  208,000 192,000 160,000 

Depreciation  (210,000) (105,000) (52,500) 

EBIT  (2,000) 87,000 107,500 

-Company Tax  600 (26,100) (32,250) 

NOPAT  (1,400) 60,900 75,250 

+Depreciation  210,000 105,000 52,500 

CF – Operations  208,600 165,900 127, 750 

-Capital Expenditure (420,000)   54,250 

Free Cash Flow (420,000) +208,600 +165,900 +182,000 

 

 

𝑵𝑷𝑽 =  −𝟒𝟐𝟎,𝟎𝟎𝟎 +
𝟐𝟎𝟖,𝟔𝟎𝟎

𝟏.𝟏𝟓
+
𝟏𝟔𝟓,𝟗𝟎𝟎

 𝟏.𝟏𝟓 𝟐
+
𝟏𝟖𝟐,𝟎𝟎𝟎

 𝟏.𝟏𝟓 𝟑

= $6, 503.49 

Selling Price: $55,000 > Salvage Value: $52,500 by $2,500. 

Therefore,  tax liability arises at a rate of 30%: (0.3 x 2,500 = 750); 

55,000 – 750 = $54,250 

Therefore, as NPV > 0, and fulfils the company goal of maximising 

shareholder wealth, the project should be adopted.  



4.4       Mutually Exclusive Projects with Different Lives 

Theory: A firm may be considering undertaking 2 or more projects at the same time, but may be limited 

from doing so because of the following factors: 

A. Limited levels of debt finance 

B. Limited face or factory capacity 

C. Limited skilled personnel.  

These all give rise the notion of: 

Projects being mutually exclusive  

Usually, when projects are mutually exclusive, the project with the higher NPV of cash flows is chosen. 

However, a difficulty arises when projects have different lives and cannot be measured equally. In such 

instances, one of a variety of methods may be employed.  

  



4.4.1       Making Projects Lives the same 

Theory: It is effectively possible to make the lives of two projects with different lives the same by:  

- Assuming repeated investments; 

- Over some identical time period; 

And then comparing their NPVs.  

Example: Consider the Cash Outflows of the two machines below: 

Year Machine A Machine B 

0 -$100,000 -$150,000 
1 -$170,000 -$200,000 
2 -$180,000 -$220,000 
3 -$200,000 -  
4 -$220,000 -  
 

The usual decision rule with mutually exclusive project is to choose the one with either the: 

- Higher NPV; or 

- Lower Cost 

However, this comparison isn’t completely fair when projects have different lives – projects with longer 

lives will inevitably have higher costs (as Machine A does over Machine B). 

Therefore, 

Replicate the lower projects values in subsequent years; and 

Make their lives equal.  

NPV (assume Required Rate of Return = 13%) - before making lives equal 

 Project A: −100,000 −
 170,000 

1.13
−

180,000

 1.13 2 −
200,000

 1.13 3 −
220,000

 1.13 4 =  −$664,949 

 Project B: − 150,00 −
200,000

1.13
−

220,000

 1.13 2 =  −$499,283 

On first glance, it appears Machine B should be chosen as it has the lower costs. However, this 

comparison is flawed: 

NPV (assume Required Rate of Return = 13%) – after making lives equal (replicating B’s outflows in 

years 3,4) 

 Project A: -$664, 949 

 Project B: −150,000 −
200,000

1.13
−

220,000+150,00=370,000

 1.13 2 −
200,000

 1.13 3 −
220,000

 1.13 4  = -$890,296 

Therefore, after making the two projects lives equal, it appears that it is correct to choose Machine A. 



4.4.2       Constant Chain of Replacement 

Theory: To compare projects with different lives, replicate mutually exclusive projects over time. 

Constant Chain of Replacement refers to continuing replacement chains until both chains are of equal 

length.
5
  

2 methods are typically adopted:  

 Lowest common multiple method  

 Perpetuity method 

4.4.2.1       Lowest Common Multiple Method 

Theory: With this method, the lowest common multiple of the projects lives must be deduce, and the 

projects replicated
6
 accordingly. For example:  

 Machine A: 5 year life 

 Machine B: 3 year life 

 LCM = 15 years 

Therefore, machine A has to be replicated 3 times (5x3=15) and machine B replicated 5 times (3x5=15).  

4.4.2.2       Perpetuity Method 

Theory: With this method, both projects are replicated forever. The chains are then equally lengthy as 

both are infinite. Therefore, the NPV of an infinite chain is given by:  

Formula 27 

NPV (Infinite Chain) 

𝑵𝑷𝑽 = 𝐍𝐏𝐕 𝐱 
 𝟏 + 𝐤 𝐭

 𝟏 + 𝐤 𝐭 − 𝟏
 

Where:  

- NPV = Net Present Value 

- k = Required Rate of Return 

- t = Number of years 

  

                                                      
5
 Drawback: In the long-term, other factors may change which influence the cash flows of the project – eg. 

Technology. Therefore, whilst it is convenient to equalise and compare project lives, companies have to be aware of 

the limitations.  
6
 Replicate as per method of making projects lives the same (4.4.1). 



Example: Consider the PV of the infinite chain of costs of Machine A and Machine B (4.4.1): 

Machine A: 

 Costs = -$664,949 

 t = 4 years 

 k = 0.13 (13%) 

Therefore; 

𝐏𝐕 𝐀 =  −664,949 x
 1.13 4

 1.13 4 − 1
=  −$𝟏,𝟕𝟏𝟗,𝟔𝟑𝟏 

Machine B:  

 Costs = -$499,283 

 t = 2 years 

 k = 0.13 (13%) 

Therefore;  

𝐏𝐕 𝐁 =  −499,283 x
 1.13 2

 1.13 2 − 1
=  −$𝟐,𝟑𝟎𝟐,𝟒𝟎𝟎 

Hence, under the Infinite Chain of Replacement Method, the cost of Machine B > cost of Machine A, so 

the decision rule is to choose Project A.  

4.4.2.3       Equivalent Annual Value Method 

Theory: Another way of looking at the Perpetuity Method is to equate: 

- The amount that will be received each period for ‘n’ number of years; with 

- The NPV of the project.  

This will give the cost of running the machine per year, and is known as the Equivalent Annual Value 

(EAV).  

Formula 28 

𝑬𝑨𝑽 =
𝐍𝐏𝐕

𝟏
𝐤
 𝟏 −

𝟏
 𝟏 + 𝐤 𝐭

 
 

Where:  

- NPV = Net Present Value 

- t = Number of periods 

- k = Required Rate of Return 

 



Example: Consider the NPVs of Machine A and B (4.4.1): 

Machine A: 

 Cost = -$664,949 

 t = 4 years 

 k = 0.13 (13%) 

𝐄𝐀𝐕 = −
664,949

1

0.13
 1−

1

 1.13 4 
 =-$223,552  

Machine B:  

 Cost = -$499,283 

 t = 2 years 

 k =0.13 (13%)  

𝐄𝐀𝐕 =  −
499,283

1

0.13
 1−

1

 1.13 2
 
 = -$299,312 

The EAV affirms what is previously known:  

- Machine A’s costs < Machine B’s costs – choose Project A.  

  



4.5       Optimal Replacement Decisions 

Theory: Management is sometimes confronted with the decision to: 

A. Retire or abandon equipment; or 

B. Replace it.  

Decision Rule: Abandon project when the NPV of the cash flows becomes negative (abandoning only). 

Example: Consider the following table 

End of Year Net Cash Flow Residual Value (if retired) 

0 -  $5,000 (initial cost) 

1 $4,000 $3,000 

2 $3,400 $2,000 

3 $2,400 $800 

 

Assume Required Rate of Return = 9% p.a. 

Scenario 

If replaced at the end of year: 

 1: 𝐍𝐏𝐕 =
7,0007

1.09
− 5,000 = $𝟏,𝟒𝟐𝟐 

 2: 𝐍𝐏𝐕 =  −5,000 +
4,000

1.09
+

5,400

 1.09 2 = $𝟑,𝟐𝟏𝟓 

 3: 𝐍𝐏𝐕 =  −5,000 +
4,000

1.09
+

3,400

 1.09 2 +
3,200

 1.09 3 = $𝟒,𝟎𝟎𝟐 

However, the comparison is unfair as projects have different lives. Therefore, the Perpetual Chain of 

Replacement Method should be used.  

𝑵𝑷𝑽 = 𝐍𝐏𝐕 𝐱 
 𝟏 + 𝐤 𝐭

 𝟏 + 𝐤 𝐭 − 𝟏
 

Decision Rule: Replace machine when highest return becomes available.  

Therefore:  

 NPV (1  infinity): 1,422 x
1.09

1.09−1
= $𝟏𝟕,𝟐𝟐𝟐 

 NPV (2  infinity): 3,215 x
 1.09 2

 1.09 2−1
= $𝟐𝟎,𝟑𝟎𝟕 

 NPV (3  infinity): 4,002 x
 1.09 3

1.093−1 
= 𝟏𝟕,𝟓𝟔𝟕 

Optimal Decision: Replace at the end of Year 2.  

 

                                                      
7
 The $4,000 cash flow + $3,000 if retired.  



5.1       Costs and Project Risk 

Theory: There are typically two types of costs in company settings: 

 Variable Costs: Costs that vary directly with the number of units sold (eg. materials used). 

 Fixed Costs: Costs that do not vary with the number of units sold (eg. rent).  

Project forecasters need to be able to weigh up expected revenues from project’s a company takes with 

the uncertainty, or riskiness, of costs.  

5.1.1       Cost Structure and sensitivity of EBITDA
8
 to revenue changes 

Theory: A project with a higher proportion of fixed costs will have cash flows/profits that are more 

sensitive to changes in revenue than projects with a lower proportion of fixed costs.  

EBITDA is typically a good measure of how sensitive a project’s fixed costs are changes in revenue.  

𝐄𝐁𝐈𝐓𝐃𝐀 = 𝐑𝐞𝐯𝐞𝐧𝐮𝐞 − 𝐕𝐚𝐫𝐢𝐚𝐛𝐥𝐞 𝐂𝐨𝐬𝐭𝐬 − 𝐅𝐢𝐱𝐞𝐝 𝐂𝐨𝐬𝐭𝐬 

Comparing the sensitivity of EBITDA to changes in revenue between two projects helps to better 

understand the risks and returns of the alternatives.  

Consider the following table: 

 

5.1.2       Cost Structure and Sensitivity of EBIT
9
 to revenue changes 

Theory: EBIT does not include depreciation and amortisation, and is therefore more sensitive to changes 

in revenue than EBITDA. 

Rule: The greater the proportion of fixed costs, the more difficult to adjust costs when revenue changes. 

                                                      
8
 EBITDA: Earnings Before Interest, Tax, Depreciation and Amortisation – more related to accounting earnings.  

9
 EBIT: Earnings Before Interest and Tax – more related to cash flow earnings.  

TOPIC 5: PROJECT EVALUATION WITH RISK 

As shown (left): 

Whether automated or manual 

production is chosen, the same 

quantity of units is forecasted to be 

sold.  

However, fixed costs are higher in 

automated than in manual 

production. This gives rise to the 

greater change (drop) in EBITDA in 

automated than in manual. 

Rule: With higher fixed costs, 

EBITDA is impacted more, and is 

more sensitive to changes in revenue.  

 



5.1.3       Operating Leverage 

Theory: Operating Leverage is a measure of the sensitivity of EBITDA/EBIT to changes in revenue. 2 

measure of operating leverage are typically employed: 

 The degree of pre-tax cash flow operating leverage; and 

 The degree of accounting operating leverage.  

5.1.3.1       Pre-tax cash flow operating leverage 

Theory: This is a measure of how sensitive pre-tax cash flows are to changes in revenue. 

Formula 29 

Operating Leverage (Pre-Tax Cash Flow): 

𝐂𝐚𝐬𝐡 𝐅𝐥𝐨𝐰 𝐃𝐎𝐋 = 1 +
FC

EBITDA
 

However, there is an inherent difficulty with assessing how sensitive cash flows are to changes in the 

level of revenue:  

- The sensitivity of operating cash flows is not the same for all levels of revenue.  

Therefore, Accounting Operating Leverage is typically used. 

5.1.3.2       Accounting Operating Leverage 

Theory: Accounting Operating Leverage measures how sensitive accounting operating profits i.e. EBIT 

is to changes in revenue.  

Formula 30 

Operating Leverage (Accounting): 

𝐀𝐜𝐜𝐨𝐮𝐧𝐭𝐢𝐧𝐠 𝐃𝐎𝐋 = 1 +
FC + D&A

EBIT
 

NOTE: Just as debt is leverage from a financial point of view, fixed costs are leverage from an 

operating point of view.  

  



5.2       Break-Even Analysis 

Theory: Break-Even Analysis tells the company how many units must be sold in order for a project to 

‘break-even’ (i.e. make no profit or loss), both from a: 

 Cash flow basis; and 

 Accounting profit basis.  

5.2.1       Cash Flow Break-Even 

Theory: Cash Flow Break-Even is important because it describes whether the company’s pre-tax 

operating cash flow will be enough to keep the project going without additional investment.  

The pre-tax operating cash flow (EBITDA) break-even point is as follows: 

Formula 31 

Break-Even (EBITDA): 

𝐄𝐁𝐈𝐓𝐃𝐀 𝐁𝐫𝐞𝐚𝐤 − 𝐄𝐯𝐞𝐧 =
FC

(Price − Unit Variable Costs)10
 

Where:  

- FC = Fixed Costs 

5.2.1.1       Cross-over level of unit sales 

Theory: The cross-over level of unit sales describes the level above which one project has higher 

operating cash flows than another project alternative.  

The cross-over level of unit sales (‘CO’) is as follows. 

Formula 32 

Cross-Over Level of Unit Sales: 

𝐂𝐎𝐄𝐁𝐈𝐓𝐃𝐀 =
FCAlternative  1 −  FCAlternative  2

Unit ContributionAlternative  1 −  Unit ContributionAlterna tive  2
 

Where:  

- FC = Fixed Costs 

- Unit Contribution = Price – Unit Variable Costs 

  

                                                      
10

 Price – Unit Variable Costs: Also known as the contribution margin because it represents the difference 

between selling and cost price. That is, whatever extra is made in sales over costs will be used to cover fixed, 

thereby contributing to covering fixed costs.  



5.2.2       EBIT (Accounting) Break-Even 

Theory: The accounting profit (EBIT) break-even point is calculated as:  

Formula 33 

Break-Even (Accounting): 

𝐄𝐁𝐈𝐓 𝐁𝐫𝐞𝐚𝐤 − 𝐄𝐯𝐞𝐧 =
FC + D&A

Price − Unit Variable Cost
 

Where: 

- FC = Fixed Costs 

- D&A = Appreciation and Amortisation 

Example: Suncomm P/L has a proposal to manufacture solar powered mobile phones. It is estimated that 

fixed costs is $500,000 p.a. Each mobile phone will cost $150 to manufacture and distribute and can be 

sold for $225. The estimated depreciation and amortisation p.a. is $50,000.  

How many mobile phones must be sold p.a. for the project to break-even? 

 EBITDA Break-Even: 
500,000

225−150
= 𝟔,𝟔𝟔𝟕 𝐮𝐧𝐢𝐭𝐬 

 EBIT Break-Even: 
500,000+50,000

225−150
=  𝟕,𝟑𝟑𝟑 𝐮𝐧𝐢𝐭𝐬11 
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 More units need to be sold to attain an accounting profit because fixed costs are higher i.e. include D&A.  



5.3       Projected Cash Flows 

Theory: All projects are under the risk of obtaining a higher or lower rate of return than expected. 

Consequently, managers must take into account all of the key variables which determine success or 

failure of a project.  

Cash flow projections can be incorrect for a number of reasons, including the following:  

 Higher/lower sales than expected; 

 Higher/lower costs than expected; 

 Unexpected production problems; and 

 Unexpected economic factors (eg. GFC). 

Therefore, when analysing a project, the best-case, worst-case and expected scenarios need to be 

measured. This is known as sensitivity analysis. 

5.3.1       Sensitivity Analysis 

Theory: Sensitivity Analysis involves assessing the effect of an error in the projected value of variable 

when calculating NPV.  

For example, assessing how much of an effect an increase/decrease of sales by 15% will have a project’s 

NPV.  

Sensitivity Analysis is important because it helps managers assess whether or not a project is too risky.  

If the NPV of a project is highly sensitive to a particular variable, the manager may initiate a 

greater analysis of this variable.  

Example: A manufacturer is considering purchasing a new printing machine for $300,000. Management 

considers that three variables are essential to the profitability of this potential investment.  

- Sales (‘Sales’) 

- Operating Costs (‘Costs’) 

- Effective Operating Life of Machine (‘Life’) 

A business analyst estimates that the required rate of return of this project is 16%. He also estimates the 

expected value of these 3 variables along with an optimistic and pessimistic estimate of the value of the 

variables (as follows): 

Variable Pessimistic Expected Optimistic 

Sales $350,000 $450,000 $550,000 
Costs $400,000 $350,000 $300,000 
Life 5 years 7 years 10 years 

  

Expected Net Cash Flows = 450,000 – 350,000 = 100,000 



In sensitivity analysis, a range of combinations are possible. For example, the project may realise 

pessimistic sales whilst realising expected costs & machine life. Sensitivity Analysis therefore involves 

calculating the NPV of the project under both:  

- Optimistic; and 

- Pessimistic scenarios.  

That is, for each variable, calculate the NPV of the project: 

- Assume the optimistic and pessimistic value of the variable, whilst 

- HOLDING ALL OTHER VARIABLES AT EXPECTED VALUE (‘CONSTANT’).  

 

 

 

 

 

 

 

Variable NPV – Optimistic NPV – Pessimistic  Range of NPV 

Sales $507,713.09 -$300,000 $807,713.09 

Costs $305,784.82 -$98,071.73 $403,856.55 

Life $183,322.75 $27,429.37 $155,893.38 

 

 

 

 

 

 

 

Results:  

- NPV of the project is highly sensitive to sales;  

- Far less sensitive to machine life.  

- If pessimistic estimates of sales and costs are realise, project should not be undertaken (NPV<0). 

 

Scenario 1: Optimistic Sales 

- Sales: 550,000; 

- Costs: 350,000 (exp.) 

- Life: 7 years (exp.) 

𝐍𝐏𝐕 =  −300,000 +
200,000

0.16
 1 −

1

 1.16 7  = 

$507,713.09 

 

𝐍𝐏𝐕 =  −300,000 +
0

0.16
 1 −

1

1.167
 

= −$𝟑𝟎𝟎,𝟎𝟎𝟎 

Scenario 2: Pessimistic Sales 

- Sales: 350,000 

- Costs: 350,000 (exp.) 

- Life: 7 years (exp.) 

𝐍𝐏𝐕 =  −300,000 +
150,000

0.16
 1 −

1

 1.16 7
 

= $𝟑𝟎𝟓,𝟕𝟖𝟒.𝟖𝟐 

Scenario 3: Optimistic Costs 

- Sales: 450,000 (exp.) 

- Costs: 300,000 

- Life: 7 years (exp.) 

𝐍𝐏𝐕 =  −300,000 +
50,000

0.16
 1 −

1

1.167 

= −$𝟗𝟖,𝟎𝟕𝟏.𝟕𝟑 

Scenario 4: Pessimistic Costs 

- Sales: 450,000 (exp.) 

- Costs: 400,000  

- Life: 7 years (exp.) 

𝐍𝐏𝐕 =  −300,000 +
100,000

0.16
 1 −

1

1.1610 

= $𝟏𝟖𝟑,𝟑𝟐𝟐.𝟕𝟓 

Scenario 5: Optimistic Life 

- Sales: 450,000 (exp.) 

- Costs: 350,000 (exp.) 

- Life: 10 years 

𝐍𝐏𝐕 =  −300,000 +
100,000

0.16
 1 −

1

1.1610 

= $𝟐𝟕,𝟒𝟐𝟗.𝟑𝟕 

Scenario 6: Pessimistic Life 

- Sales: 450,000 (exp.) 

- Costs: 400,000 (exp.) 

- Life: 5 years 



5.3.2       Simulation
12

 

Theory: Similar to sensitivity analysis, simulation involves calculating the NPV of a project under a 

range of different scenarios. However, unlike sensitivity analysis, a probability distribution is assumed 

for each variable.  

5.3.3       Scenario Analysis 

Theory: Scenario analysis in similar to simulation in that a range of different possibilities are considered, 

but will only be performed in order to work out how the results from a financial analysis will change 

under alternative scenarios, such as different economic conditions.  

By comparing the range of NPVs provided by the different scenarios, it is possible to understand how 

much uncertainty is associated with each NPV.  

5.3.4       Decision Tree Analysis 

Theory: Managers are sometimes faced with the need to evaluate alternatives involving a sequence of 

decisions over time.  

Decision Tree Analysis (DTA) involves taking into account: 

a) The probability of various events occurring; and  

b) The effect of these decisions on the NPV of the project.  

In this way, DTA is dynamic in nature, allowing for changes in variables at different points in time.  

Example: The management of ELEC P/L are considering investing in a 1 year research project that will 

attempt to develop an electronic mop. The research program will initially cost $500,000 and, if successful, 

will yield a cash flow of $150,000 into perpetuity.  

Management also believes that there is a 33% chance of successfully developing an electronic mop.  

Assuming a discount rate of 12% per annum, should ELEC P/L proceed with the project?  

 

 

 

 

 

 

Example 2: Management of a silicon chip manufacturing firm are faced with the decision of: 

                                                      
12

 Simulation can only be conducted on Excel. 

Decision 1 

Proceed: (Outlay = -500,000) 

Don’t proceed: (Outlay = $0)  

STOP 

Failure 

Success 

$0 – 67% 

150,000

0.12
= $𝟏,𝟐𝟓𝟎,𝟎𝟎𝟎 -  33% 

𝐍𝐏𝐕 =  −500,000 +
412,500

1.12
=  −$𝟏𝟑𝟏,𝟔𝟗𝟔.𝟒𝟑 

Expected Payoff (end of project – t=1): 

$1,250,000 0.33 + $0 0.67 = $𝟒𝟏𝟐,𝟓𝟎𝟎  

As NPV < 0, DON’T PROCEED with project.  



Investing in two alternative chip producing machines (A or B) – DECISION 1.  

Both machines have an operational life of 8 years.  

- Machine A costs $4 million and;  

- Machine B costs $3 million.  

Permutations: 

1. If Machine B is chosen, management may after 3 years choose to upgrade it, so that it has the 

same capacity as A, for a cost of $3million – DECISION 2. 

a. However, this will only occur if demand is high.  

 

2. Management believes that the probability of high demand for chips in the first 3 years will be 

0.7 (and the probability of low demand for chips in the first 3 years will be 0.3).  

 

3. If demand is high in the first 3 years, management believes that the probability that demand will 

remain high in the following 5 years will be 0.8 (and the probability that demand will be low in 

the following 5 years will be 0.2).  

 

4. If demand is low in the first 3 years, management believes that the probability that demand will 

remain low in the following 5 years will be 0.6 (and the probability that demand will be high in 

the following 5 years will be 0.4).  

Analysis 

 P(H3) = 0.7 --> P(L3) = 0.3 

 P(H5 I H3) = 0.8 --> P(L5 I H3) = 0.2 

 P(L5 I L3) = 0.6 --> P(H5 I L3) = 0.4 

 

 

 

 

 

 

 

 

Decision Tree Analysis then involves calculating the NPV of each decision working backwards through 

the tree. 

Management has also estimated the following annual 

cash flows from the decision:  

Machine Demand Cash Flow 

A High $1 million 

A Low $0.5 million 

B High $0.6 million 

B Low $0.2 million 

Upgrade B High $1 million 

Upgrade B Low $0.5 million 

 

 



In the example above, assume a discount rate of 10% p.a. 

DECISION 2 – Upgrade or No Upgrade (B) 

Upgrade B 

𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝐏𝐚𝐲𝐨𝐟𝐟: 1,000,000 0.8 +  500,000 0.2 = $𝟗𝟎𝟎,𝟎𝟎𝟎 𝐩.𝐚. 

𝐍𝐏𝐕 =  −3,000,000 +
900,000

0.1
 1 −

1

 1.1 5
 13 = $𝟒𝟏𝟏,𝟕𝟎𝟎  

Don’t Upgrade B 

𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝐏𝐚𝐲𝐨𝐟𝐟: 600,000 0.8 +  200,000 0.2 = $𝟓𝟐𝟎,𝟎𝟎𝟎 𝐩.𝐚. 

𝐍𝐏𝐕 =
14520,000

0.1
 1 −

1

 1.1 5
 = $𝟏,𝟗𝟕𝟏,𝟎𝟎𝟎 

Recall:  

- Upgrade can only happen if demand is high in first 3 years.  

As: 

-  NPV of Machine B when not upgrading > the NPV if Machine B upgrading.  

Do not upgrade if demand is high in first 3 years. 

DECISION 1: Choosing Machine A or Machine B  

Machine A 
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 Using Perpetuity Formula.  
14

 No need to include initial outlay – project is not being upgraded, so included in other NPV valuation. Avoids 

double counting.  

𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝐏𝐚𝐲𝐨𝐟𝐟 = $1,000,000 0.8 +  500,000 0.2 

= $𝟗𝟎𝟎,𝟎𝟎𝟎 𝐩.𝐚. 

𝐍𝐏𝐕 =
900,000

0.1
 1 −

1

 1.1 5
 = $𝟑,𝟒𝟏𝟐,𝟎𝟎𝟎 

Scenario 1: Machine A (assume high demand in first 3 years) 

 

𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝐏𝐚𝐲𝐨𝐟𝐟 = 1,000,000 0.4 + 500,000 0.6 = $𝟕𝟎𝟎,𝟎𝟎𝟎 

𝐍𝐏𝐕  𝐭 = 𝟑 =
700,000

0.1
 1 −

1

 1.1 5
 = $𝟐,𝟔𝟓𝟒,𝟎𝟎𝟎 

𝐍𝐏𝐕  𝐭 = 𝟎 =  −4,000,000

+ 0.7 
3,412,000

 1.1 3
+

1,000,000

0.1
 1 −

1

 1.1 3
   

+  0.3 
2,654,000

 1.1 3
+

500,000

1.1
 1 −

1

1.13
   

Scenario 2: Machine A (assume low demand in first 3 years) 

= $506,500 

NPV of Machine A = $506,500 



Machine B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐍𝐏𝐕  𝐭 = 𝟑 = $1,971,000   

Scenario 3: Machine B (assume high demand in first 3 years) 

(DECISION 2 – To upgrade or not to upgrade) 

 

𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝐏𝐚𝐲𝐨𝐟𝐟: 600,000 0.4 + 200,000 0.6 = $𝟑𝟔𝟎,𝟎𝟎𝟎 

𝐍𝐏𝐕  𝐭 = 𝟑 =
360,000

1.1
 1 −

1

1.15
 = $𝟏,𝟑𝟔𝟓,𝟎𝟎𝟎 

 𝐍𝐏𝐕  𝐭 = 𝟎 =  −3,000,000 + 0.7 
1,971,000

 1.1 3
+

600,000

1.1
 1 −

1

 1.1 3
  

+ 0.3 
1,365,000

 1.1 3
+

200,000

1.1
 1 −

1

 1.1 3
   

Scenario 4: Machine B (assume low demand in first 3 years) 

= -$462, 000 

NPV of Machine B = -$462,000 

 

Decision Rule: 

As NPV (Machine A) > NPV (Machine B)  

Buy Machine A 


