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Outline

Ô Examine investment appraisal and the related techniques;

Ô Discuss the practical application of investment appraisal techniques to the 

public sector;

Ô Run through the spreadsheet you will need to use in your working groups 

next week.
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Appraisal and evaluation cycle 

ROAMEF ðGreen Book HM Treasury, UK



What is an investment?

It is an outflow/s of cash that is/are expected to lead to future inflow/s of cash. 

time

t0 t1 t2 t3

(100) 40 40 40
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What is investment appraisal?

Ô An evaluation at t0 (now) of the attractiveness of an investment proposal/s.

Ô The outflow/s and inflow/s of cash occur at different times .

Ô Decision making involves the future ;

Ô What has happened in the past cannot be altered;

Ô The future is unpredictable ð

RISK

is an essential part of financial decision making
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Why do we need investment 

appraisal?

Ô Investment appraisal is useful to determine which projects should be 

invested in and which should be avoided or postponed .

Ô In the private sector, the objective of investment appraisal is the 

maximisation of shareholders wealth

Ô Utilities tend to be capital -intensive, i.e. the requirement for significant plant 

investment increases the need to raise capital to finance it.

Ô It can be used in order to obtain (or increase) financing as it can show 

investors what the expected returns are on an investment project.
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Investment appraisal techniques

Investment 
appraisal

Discounting 
techniques

NPV

Net Present 
Value

IRR

Internal Rate of 
Return

Non -discounting 
techniques

Payback

ARR

Accounting 
Rate of Return
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Risk and return

ÔRisk and return are related: investors require a minimum 

return to invest, but they require a higher rate of return 

(a risk premium ) to compensate them for taking 

increased risks.
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Non ðdiscounting technique 

PAYBACK

Ô This technique determines how many years it takes for the cash inflow/s 

from an investment to pay back the initial outflow/s

Ô If the inflows are constant then:

Payback period in years (PBP) = 
initialinvestment

annualcashinflows
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Non ðdiscounting technique 

PAYBACK

time

t0 t1 t2 t3

(100) 40 40 40
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Ô Payback = 
100
40

= 2.5 years
Payback 

period



Non ðdiscounting technique 

PAYBACK

Ô Investor determines a target period , i.e. the period by which the investor 

would like his cash back.

Ô If payback period is less than target period then investor will accept the 

project

Ô If payback period is more than target period then investor will reject the 

project
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Non ðdiscounting technique 

PAYBACK advantages and disadvantages

Ô Advantages:

Easy to calculate and understand

Focuses on earlier cash flows which are more certain in a projectõs lifetime

Ô Disadvantages:

Ignores change in wealth

Ignores cash flows after payback period

Requires a target payback period to be set

Ignores the time value of money
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Non ðdiscounting technique 

ARR (ACCOUNTING RATE OF RETURN)

Ô It expresses the profits of a project as a percentage of the capital 

investment.

Ô It is calculated as: 

ÔARR =

Ô If the ARR is greater than the target rate, the investor will accept the 

project

Ô If the ARR is less than the target rate, the investor will refuse the project

averageannualaccountingprofit
initialinvestment

x 100%
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Non ðdiscounting technique 

ARR advantages and disadvantages

Ô Advantages:

Easy to calculate and understand

Used by financial analysts to appraise performance

Ô Disadvantages:

It is based on profits rather than cash flows.  (Profits are more subjective, can 

change depending on the accounting policy and include a number of 

irrelevant items, such as sunk costs, depreciation, fixed overheads, etc.)

Ignores the time value of money
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Discounting technique 

NPV (Net Present Value)

Ô It expresses the current value of the cashflows relating to an investment 

Ô It is calculated as the sum of the present value of current and future cash 
outflows and inflows related to an investment.

ÔNPV=В

Ô where:

CF= cash flow (inflow or outflow)

t= time period

k= cost of capital
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Discounting technique 

NPV (Net Present Value)

ÔNPV=В

Ô If NPV is positive, then investment project should be accepted

Ô If NPV is negative, then investment project should be refused

Ô The higher the NPV, the better the investment project is.
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Understanding NPV

If I lend û100 today (t0) and interest is10% per annum (p.a.), I expect to 

receive û110 at t1;  û121 at t2  or û133 at t3

time

t0 t1 t2 t3

(100)
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Net present value -cash flow 

calculation

time

t0 t1 t2 t3

(100) 40 40 40

ρ

ρ πȟρ

ρ

ρ πȟρ

ρ

ρ πȟρ
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Net present value -cash flow 

calculation

Ô NPV=В

Ô NPV= + + + 

Ô NPV= 
Ȣ

+ 
Ȣ

+
Ȣ

+ 
Ȣ

= -100 +36.36 +33.04+30.04= -0.56

Ô NPV is negative, investment should be rejected
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Net present value ðclass exercise

Ô A water utility is considering an investment project for a new water 

treatment plant.  

Ô The cost of the new treatment plant will be û1500 at t0.  The future inflows of 

cash expected from the project are û650 at t1, t2 and t3.  

Ô If the cost of capital for the company is 5%, calculate the NPV of the 

project and decide whether the company should go ahead and invest.
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Net present value ðclass exercise 

solution

time

t0 t1 t2 t3

(1500) 650 650 650

ρ

ρ πȟπυ

ρ

ρ πȟπυ

ρ

ρ πȟπυ

Shababi ðTurin 2016



Net present value ðclass exercise 

solution

Ô NPV=В

Ô NPV= + + + 

Ô NPV= 
Ȣ

+ 
Ȣ

+
Ȣ

+ 
Ȣ

= -1500 + 618.80 + 589.55 + 561.60 

= 269.95
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Essential points for NPV calculation

Ô NPV=В Cash flows

Cost of capital
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Cash flows

Predicted cash flows MUST be:

Ô Inflows or outflows of cash, NOT profit
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Cash flows

Predicted cash flows MUST be:

ÔNET =  the difference between outflows and inflows in 

any time period t
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Cash flows

ÔDifferential , i.e. the difference between the new cash 

flows as a result of the investment and the existing cash 

flows
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Cost of capital ðdiscounting rate

How much will it 
cost to finance the 

investment 
project?

Cost of Capital

Cost of Equity

Ὧ

Dividend 
Valuation Model

CAPM

Capital Asset 
Pricing Model

Cost of Debt

Ὧ Redeemable

WACC 

Weighted average 
cost of capital
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Cost of capital ðCost of Equity 

Dividend valuation model

Ô The cost of capital or of each source of long -term finance is the return 

which the investors expect on their investment.

Ô In the case of cost of equity it is the future dividend yield expected and 

capital growth.

Ô Ideally each future dividend should be measured for each period, however 

this is difficult and unrealistic so it is assumed that the dividends either 

remain constant or grow at a fixed annual rate.

Ô If constant:   Ὧ= where:

Ô If growing at constant rate:  Ὧ= Ὣ

where:

ὖ market value of equity

Ὀ dividend just paid

Ὣ constant rate growth
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Cost of capital ðCost of Equity 

Dividend valuation model

Ô Allows the cost of equity to be calculated using empirical values (available 

for listed companies)

Ô BUT does not provide explanation for why different shares have different 

costs of equity
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Cost of capital ðCost of Equity 

Capital asset pricing model

Ô CAPM:   Ὧ= ὶ ‍ ὶ ὶ

Ô ὶ ὶis the market premium.  If the market premium is average ȁ= 1. If the 
investment project has more systematic risk than market average, ȁis > 1. If 
the investment project has less systematic risk than market average, ȁis < 1 

where:
ὶ risk ðfree rate of interest

ὶ return on the market portfolio

‍ index of systematic risk for the investment
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Cost of capital ðCost of Equity

Practical solution

Ô ὶ use Government short -term Treasury bills as these should be a risk -free 

asset with certain future return.

Ô ὶ ὶ use the long -term average premium on stock market which is 

around 5% p.a. as stock market is very volatile and unpredictable.

Ô ȁ= use the betas of quoted companies in a similar line of business.  For 

public utilities betas are normally <1 as they are frequently price and return 

regulated.  Demand for them is also consistent.
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Cost of capital ðCost of Equity

CAPM ðgraphical representation
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Cost of capital ðCost of Equity

class exercise

Ô ὶ A UK water utility company based wishes to calculate its cost of equity.  

The Government short -term Treasury bills (gilts) have a rate of 3%, the return 

on the market portfolio is 7% and the index of systematic risk is 0.9, calculate 

the cost of equity for the company? 



Cost of capital ðCost of Equity

class exercise solution

Ô A UK water utility company based wishes to calculate its cost of equity.  The 

Government short -term Treasury bills (gilts) have a rate of 3%, the return on 

the market portfolio is 7% and the index of systematic risk is 0.9, calculate 

the cost of equity for the company? 

Ô ὶ 3%

Ô ὶ 7%

Ô ȁ = 0.9

Ô Ὧ ὶ ȁὶ ὶ 0.03 + 0.9 (0.07-0.03)= 0.066 = 6.6%
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Cost of capital ðCost of Debt

Ô Ὧ=

Ὅ= annual interest payment

Ὀ = amount (market price) of the loan

T = corporation tax rate 
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Cost of capital ðCost of Debt

Practical solution

Ô The cost of debt can normally be found in the notes to the accounts of the 

company.   

Ô The corporation tax rate that should be used is that of the country where 

the utility company is registered to pay tax.
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Weighted average cost of capital ð

sources of finance
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