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and the ARR of the investment is:

£10,000
£90,000

=11.1%

ARR = X 100%
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Activity 10.3

A business is evaluating three competing projects whose profits are shown below. All
three involve investment in a machine that is expected to have no residual value at the
end of the five years. Note that all the projects have the same total operating profits after
depreciation over the five years.

Project A Project B Project C

Time £000 £000 £000
Immediately  Cost of machine (160) (160) (160)
1year'stime Operating profit after depreciation 20 10 160
2 years’ time  Operating profit after depreciation 40 10 10
3 years’ time Operating profit after depreciation 60 10 10
4 years’ time Operating profit after depreciation 60 10 10
5years’ time Operating profit after depreciation 20 160 10
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What defect in the ARR method would prevent it from distinguishing between these com-
peting projects? (Hint: The defect is not concerned with the ability of the decision maker
to forecast future events, though this too can be a problem. Try to remember the essential
feature of investment decisions, which we identified at the beginning of this chapter.)

In this example, each project has the same total operating profit over the five years (£200,000)
and the same average investment of £80,000 (that is, £160,000/2). This means that each
project will give rise to the same ARR of 50 per cent (that is, £40,000/£80,000).

Thus, ARR fails to distinguish between them even though they are not of equal merit. This
is because ARR does not take into account the time factor and, therefore, the cost of financ-
ing the project.
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WHY NPV IS BETTER

From what we have seen, NPV offers a better approach to appraising investment opportuni-
ties than either ARR or PP. This is because it fully takes account of each of the following:

® The timing of the cash flows. By discounting the various cash flows associated with each
project according to when they are expected to arise, NPV takes account of the time value
of money. As the discounting process incorporates the opportunity cost of capital, the
net benefit after financing costs have been met is identified (as the NPV of the project).

m The whole of the relevant cash flows. NPV includes all of the relevant cash flows. They
are treated differently according to their date of occurrence, but they are all taken into
account. Thus, they all have an influence on the decision.

m The objectives of the business. NPV is the only method of appraisal in which the output
of the analysis has a direct bearing on the wealth of the owners of the business. Positive
NPVs enhance wealth; negative ones reduce it. Since we assume that private sector
businesses seek to increase owners’ wealth, NPV is superior to the other two methods
(ARR and PP) discussed so far.
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Problems with PP

PP is an improvement on ARR as it uses cash flows (rather than accounting flows) and takes
some account of the timing of cash flows. It is not, however, a complete answer to the
problem. To understand why this is the case, consider the following cash flows arising from
three competing projects:

Project 1 Project2  Project 3

Time £000 £000 £000
Immediately  Cost of machine (200) (200) (200)
1year'stime Operating profit before depreciation 70 20 70
2 years’ time Operating profit before depreciation 60 20 100
3 years’ time Operating profit before depreciation 70 160 30
4 years’ time  Operating profit before depreciation 80 30 200
5 years’ time Operating profit before depreciation 50 20 440

5 years’ time Disposal proceeds 40 10 20
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Activity 10.6

Can you see from the above why PP is not a complete answer to the problem concerning
the timing of cash flows?

The PP for each project is three years and so all three projects would be regarded as equally
acceptable. This conclusion does not, however, take full account of the timing of cash flows.
It does not distinguish between those projects that pay back a significant amount early within
the three-year payback period and those that do not.

The PP method also ignores cash flows after the payback period. Managers concerned
with increasing owners’ wealth should prefer Project 3 because the cash inflows are
received earlier. Most of the initial cost of making the investment has been repaid by the
end of the second year. Furthermore, the cash inflows over the life of the project are greater
in total.
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Activity 10.2

Chaotic Industries is considering an investment in a fleet of ten delivery vans to take its
products to customers. The vans will cost £15,000 each, which will be payable immedi-
ately. The annual running costs are expected to total £50,000 for each van (including the
driver’s salary). The vans are expected to operate successfully for six years, at the end
of which period they will all be sold, with disposal proceeds expected to be £3,000 a van.
At present, the business outsources transport, for all of its deliveries, to a commercial
carrier. The carrier is expected to charge a total of £530,000 each year for the next six
years to undertake the deliveries.

What is the ARR of buying the vans? (Note that cost savings are as relevant a benefit
from an investment as are net cash inflows.)
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The vans will save the business £30,000 a year (that is, £530,000 — (£50,000 X 10)), before
depreciation, in total. Therefore, the inflows and outflows will be:

Time £000
Immediately Cost of vans (10 X £15,000) (150)
1 year’s time Saving before depreciation 30
2 years’ time Saving before depreciation 30
3 years’ time Saving before depreciation 30
4 years’ time Saving before depreciation 30
5 years’ time Saving before depreciation 30
6 years’ time Saving before depreciation 30
6 years’ time Disposal proceeds from the vans (10 X £3,000) 30

The total annual depreciation expense (assuming a straight-line method) will be £20,000
(that is, (£150,000 — £30,000)/6). Therefore, the average annual saving, after depreciation,
is £10,000 (that is, £30,000 — £20,000).

The average investment will be:

£150,000 + £30,000

2
= £90,000

Average investment




