Capital Investment Appraisal Techniques

The four main techniques used in capital investment decisions are payback period, accounting rate of return, net present value and internal rate of return.

Figure 2	Four main types of Investment Appraisal Techniques

	Feature
	Payback
	Accounting rate of return
	Net Present Value
	Internal rate of return

	Nature








Ease of use


Takes time value of money into account

Main assumptions



Focus
	Measures time period in which cumulative cash inflows overtake cumulative cash outflow

Very easy


No




Value and volume of cash flows


Cash flows

	Assess profitability of initial investment





Easy


No




Reliability of annual profits



Profits
	Discounts future cash flows to present





May be difficult

Yes




Value and volume of cash flows, cost of capital

Cash flows
	Determines the rate of return at which a project breaks even



Quite difficult


Yes




Value and volume of cash flows, cost of capital

Cash flows




It is important to realise that the payback period and the accounting rate of return take into only the actual cash inflows and outflows.  However, net present value and internal rate return take into account time value of money.

Payback period

The payback period simply measures the cumulative cash inflows against the cumulative cash outflows.  The point at which they coincide is the payback point.

Advantages

1. Easy to use and understand
2. Conservative
Disadvantages

1. Fails to take into account cash flows after payback

The Midpool racing team wishes to invest in new premises.  There are three alternative approaches, each involving £20,000 initial outlay.

				Projects

		      A		      B		     C
Year		      £		      £		     £
0		(20,000)	(20,000)	(20,000)
1		   4,000	   8,000	   8,000
2		   4,000	   6,000	   8,000
3		   8,000	   6,000	   6,000
4		   6,000	   3,000	   6,000
5		   6,000	   2,000	   3,000

In calculating payback period it is usual to work to the nearest month.  In Project A above, a £20,000 investment brings in £4,000 in year 1; £4,000 in year 2 and £8,000 in year 3.  In year 4 £6,000 is the anticipated payback, but the company is only £4,000 down.  So the project will payback somewhere between year 3 and year 4.  We now need to calculate the month of payback which is always rounded up to the nearest whole month.

Calculating month of payback can be done by using the following formula.

	Month of payback = 	Income required	
				    Contribution per month

In the example above the income needed in the fourth year is £4,000.  The total contribution for year 4 is £6,000.  So monthly contribution 6,000 / 12 = £500.

Using the formula above we get:

	Month of payback =     4,000  = 8 months
				     500      

Activity

Now repeat the exercise for projects B and C.

Payback is a relatively straightforward investment technique.  It is simple to understand and apply and promotes a policy of caution in the investment decision.  The business always chooses the investment the most quickly.  However, although useful, payback has certain crucial limitation.




Accounting Rate of return

This method, unlike the other three methods, focuses on the profitability of the project, rather than its cash flow.  Accounting rate of return is a capital investment appraisal method, which assess the viability of a project using annual profit and initial capital investment.

Accounting rate of return = 	Average annual profit
					Initial capital investment

Advantages

1. Takes the whole life of a project
2. Easy to compare returns

Disadvantages

1. Does not consider the time value of the money invested
2. Ignores timing of the cash flows 

				Projects

		      A		      B		     C
Year		      £		      £		     £
0		(20,000)	(20,000)	(20,000)
1		   4,000	   8,000	   8,000
2		   4,000	   6,000	   8,000
3		   8,000	   6,000	   6,000
4		   6,000	   3,000	   6,000
5		   6,000	   2,000	   3,000
Total		 28,000

Average profit = 28,000
		         5

Average profit = £5,600

Accounting rate of return = 5,600	    = 28%
			          20,000

Now calculate value for projects B & C and which of the three projects would you choose.

Returns on investment are treated very seriously by businesses.  Vodafone has a projected rate of return of at least 15% on its capital investment.





Net Present Value

The net present value and internal rate of return can be distinguished from payback and accounting rate of return because they take into account the time value of money.  Essentially, time is money.

Discounting

You are approached by your best friend, who asks you to land her £1,000.  She promises to give you back £1,200 in two years.  Your money is in a building society and earns 6%.  Putting friendship aside, do you lend her the money?

To work this out, we need to compare like with like.  We could either work forwards (i.e., multiplying £1,000 by the 6% earned over two years (1.062) = £1,123.60).  £1,000 today is worth £1,123.60 in two years’ time.  Or more conventionally, we work back from the future using the time value of money, in this case 6%.

Thus £1,200 in one year’s time = £1,200 x (100/106, i.e. 0.9434) = £1.132.08 today

While £1,200 in two year’s time = £1,200 x (100/112.36, i.e. 106 x 106)
				        = £1,200 x 0.8900
				        = £1,068 today

Therefore, a £1,200 in two year’s time is the equivalent of £1,068 today you should accept your friend’s offer as this is £68 more than you currently have.

Net present value is a capital investment appraisal technique which discounts future expected cash flows to today’s monetary values using an appropriate cost of capital.

Advantages

1. Looks at all the cash flows
2. Takes into account the value of money

Disadvantages

1. Estimation of cost of capital maybe difficult
2. Assumes all cash flows occur at end of year
3. Can be complex

Conventionally, the cost of capital is taken as the rate at which the business can borrow money.  Cost of capital is a key element of capital is a key element of capital investment appraisal.  Essentially, a business is seeking to earn a higher return from new projects than its cost of capital.


Calculating Net Present Value

1. Calculate initial cash flows
2. Choose discount rate, normally based on the company’s cost of capital.
3. Discount original cash flows using discount rate
4. Match discounted cash flows against initial investment to arrive at net present value
5. Positive net present values are good investments.  Negative ones are poor investments
6. Choose the highest net present value

		Project cash flows
						Discount	Discounted
	       A		B	     C		    rate		cash flow
Year	       £		£	     £		    10%	Project A

0	(20,000)  (20,000)	(20,000)	     1		(20,000)
1	  4,000        8,000	   8,000	0.9091	   3,636
2	  4,000        6,000	   8,000	0.8264	   3,306
3	  8,000        6,000	   6,000	0.7513	   6,010
4	  6,000        3,000	   6,000	0.6830	   4,098
5	  6,000        2,000	   3,000	0.6209	   3,725

Total Discounted cash flows				 20,775
Net Present Value (NPV)					      775

Now calculate the Net Present Values for projects B & C and which of the three projects would choose.

Internal Rate of Return

The internal rate of return is a more sophisticated discounting technique than net present value.  It can be defined as the rate of discount required to give a net present value of zero.  Another way of looking at this is the maximum rate of interest that a company can afford to pay without suffering a loss on the project.  Projects are accepted if the company’s cost of capital is less than the IRR.

Advantages

1. Uses time value of money
2. Determines the break-even rate of return
3. Looks at all cash flows

Disadvantages

1. Difficult to understand
2. No need to select a specific discount rate
3. Complex

Relationship between the Net Present Value and Internal Rate of Return is.  

A project has the following net present values (NPVs).

£2,000 NPV at 10% discount
(£1,000) NPV at 15% discount rate.

What is the internal rate of return?

We can find the internal rate of return either (i) diagrammatically or (ii) mathematically.

(i) Diagramatically

£2,000				       A
								Internal rate of
								Return (13.3%)

Positive


						    B       E
NPV   0
				5%		10%		15%
Negative		Discount rate

£1,000				       C				D


A = Discount rate 10% £2,000 NPV
B = Discount rate 15% (£1,000) NPV
E = Internal rate of return (13.3%)

(ii) Mathematically

We need to find point E.  To do this, we can find the distance from B to E using the principles of similar triangles from mathematics:

BE  =  AB
CD     AC

BE  = 2,000
 5       3,000

BE  = 10,000 = 3.3%
 5        3,000

IRR = 10% + 3.3% = 13.3%

This can be re-written as follows:

IRR = Lowest discount rate + difference in discount rates x Lowest discount rate NPV
								Difference in NPVs

IRR = 10% + (5% x 2,000 / 3,000)




