SYSTEMSJUSTIFICATION

Introduction

Sysems development is expendve, and its objective is to produce sysems which improve the
profitability of the organisation. To improve the profitability, there must be benefitswhichoutweighthe
costs.

The andys or designer does not normdly carry out financid caculations for onwhichthe organisation
can make decisions. Thisisatask undertakenby Management accounting. However, the andlyst and
designer should be able to present the costs and benefit information of their project so that the

accountants can use it.

In order to achieve this afew smple aspects of cost/benefit andyss is required to be understood by
the andyst/designer.

Costs and Benefits
It is generdly accepted that costs and benefits fdl into one of two categories, once-only or recurring.

Once-only costs are those costs that will only be incurred during the development and implementation
of the project, these may include:

N The andyd time during the fact-finding, andys's and design stages of the system.

N The cods of programming and testing the program suites, this may aso include some portion
of the userstime as they are often cdled upon to asss in the testing.

N Thecredtion of thefiles that are to be usad by the system or the converson of the datain the
system to computer readable files. This again may involve the user or outside help.

N Thetraining of the usersto usethe new systemis often considered a once-only cost. This may
include the purchase of be-spoke training to fit the system.

N Other once-only costs may include specidist services used during the development of the
system such as O & M, building dterations or even redundancy payments.

Recurring cogts will normaly start when the systemsisimplemented, these will include:
N Manpower, for example more staff may be required, or adifferent type of staff.

N Materids, anumber of consumables of different typewill be required. Thismay includediscs,
tapes, continuous Sationery

N Hardware maintenance, this may take in account leasing or rental costs, it canasoincudesuch
expenses as eectricity or even CPU time.

N Software mantenance, it is often the case that the cost of maintenance of the software of a



system is greater than the development cost. Hopefully, with structured methods being
practised, this will reduce considerably.

N Data Preparation and Data Control costs will also be incurred as a running cost of the new
sysem. The amount of thiswill depend on the nature of the system.

Bendfits from the new system will again be classed as once-only or recurring. It may not dways be
possible to identify whether a benefit is once-only or recurring. For example, the reduction in stock
holding may reduce an overdraft or loan, this may be consdered as once-only; dternatively, the saving
of the interest payable could be considered as recurring.

Benefits may dso fdl into the category of non-quantifiable benefits. These are the benefitstowhich a
monetary vaue cannot be fixed. Improved customer service will certainly be of benefit to an
organisation but cannot be quantified by a cash vadue. This can be assessed by asking what is this
particularly benefit worth to the company.

A cost/benefit report should follow the same reporting structure as any other report. 1t should start with
asummary of the costs and benefits, perhgps only showing the totals. This should be followed by the
body of the report, detalling how the figures were arrived a.  The cost/benefit report should list
individudly, in detall, once-only costs, recurring costs, once-only benefits, recurring benefits and the
non-quantifiable benefits.

Representing the findings

Cost and benefit information can be shown in anumber of ways. One method isto smply show dl
vaues in such a way asto ignore the time factor on money. Alternatively Net Present Vaue (NPV)
and Discounted Cash Flow (DCF) techniques can be used.

Discounted Cash Flow - Definition

The discounted cash flow (DCF) technique is used to establish and compare the return on investment
in projects by discounting future cashflowsto establishthar present vaue. It focuses on cash inflows
and outflows rather than on net income as computed inthe accrua accounting sense. The DCF return
isthe true annud rate of return on the capita outstanding in the investment.

Basis of the Technique

The DCF technique recognises that £1,000 receivable in one year's time is worth less than £1,000
receivable now. If, for example, the rate of interest is 15%, the £1,000 receivable in one year'stime
isworth £870 now. The £870 could be invested at 15%, which would represent atotal of £1,000 in
oneyear'stime. On these terms, the company would not want to pay more than £870 today for the
invesment.

This process of expressing future inflows in present vaues is known as discounting and is, in effect,
compound interest inreverse. A DCF caculation matches cash out againg cash in over thelife of the
investment and relates the cash flow back to the initid outlay. The return from a project is calculated
before any depreciation charges are deducted.



Taxaion isan important factor in investment gppraisd and must be deducted in the year inwhichiit is
paid, not the year in which it is incurred. This will incorporate dl taxation alowances on the capita
equipment, asthisisatax saving which increases the actud cash inflow of the project.

A DCEF cdculation works out the present vaue of an investment over aperiod of yearsat anassumed
rate of interest. The present vaue is compared with initid cost and the actud rate of return is the
discount rate required to equaise the present value with the origind cost. This rate of return is
compared with target rates of return to seeif the investment isviable. Alternative investments can be
evauated by comparing their respective rates of return.

The DCF Technique
The DCF technique comprises three e ements.

1 Cdculation of present vaue
2 Cdculation and use of net present value
3 Cdculaion and use of theinternd rate of return.

Cdculation of present vaue -

Thefirgt step in DCFisto cdculatethe present vaue. Thisis the current discounted vaue of the cash
flow expected in a future year. A present value can be calculated by using the basic discounting
equeation:
__CF
PV = a+n"

Where: PV gandsfor present value
CF gtands for cash flow in the year concerned
r stands for the annua interest rate expressed as a decimd, not a percentage
n stands for the year number concerned.

Alternaively, present val ue table can be used which are set out as shown here.

Sample of present value table

Discount rate

Y ear 8% 9% 10%

1 109259 09174 |0.9091

2 108573 ]0.8417 |0.8264

3 107938 |0.7722 |0.7513

Using thistable, the present vaue of £50,000 received in year 2 and discounted at 10% is 50,000 X
0.8264 = 41,320.



Net present vaue -

Thenet present vaue (NPV) technique assumes some minmumdesired rate of return (discount factor),
addsthe present valuesfor eachyear of the project of dl the cash inflows, and deductsfromthisfigure
the sum of dl the present vaues of the cash outflows for each year of the project. In other words,
having selected atarget minimum rate of return, the NPV's for each year (the present vaue of inflows
minus the present vadue of outflows) are added to produce a total NPV for the whole project. An
example of this calculation is shown in the table below:

Sample of NPV table

Year Inflow Ouitflow Net Cash Discount Net
Flow Factor Present
Vdue

£k £k £k 10% £k
1 10 70 -60 0.9091 | -54.55
2 30 80 -50 0.8264 | -41.32
3 90 60 30 0.7513 22.54
4 10 50 50 0.683 34.15
5 110 40 70 0.6209 43.46
Total net present vaue 4.28

If, having worked out the NPV, the result is positive, the project is desirable, and vice versa. When
choosing among severd investments the one with the largest NPV isthe most desirable.

Theinternd rate of return (IRR) -

The internd rate of return is the discount rate that makes the NPV of a project equal to zero.
Expressed another way, the interna rate of return can be defined as the discount rate that makes the
present vaue of a project's expected cash inflows equd to the present value of the expected cash
outflows, including the investment in the project. The higher the IRR the more etractive the project.

The IRR can be found by trid and error. For example, in the NPV table above a discount factor of
10% gave a positive NPV of 4.28. If the discount factor were 14%, the NPV would be minus 4.89.
A discount factor of 12% givesaminus 0.5, so the IRR isjust under 12% (11.98%).

TheIRR iscomputed onthe basis of the investment tied up inthe project from period to period instead
of soldy the initid investment. The IRR in the above example isjust under 12% of the capital invested
during eachyear. If money wereborrowed at the same effective interest rate, the cash inflow produced
by the project would exactly repay the hypothetical loan plus the interest over five years.

The IRR is used to ensure that the project will at least achieve the target rate of return set by the
company, whichwill be related to the cost of capitd. If there is more than one project to evaluate then
clearly, the higher the IRR, the more advantageous the project.



Benefits

The discounted cash flow technique, including the use of NPVs and the IRR, is the only cepitd
appraisal method which indicatesthe vaue of a project after accounting for the opportunity cost of
money. Becauseit explicitly and automaticaly weghs the time vaue of money, it isthe best method
to use for long-range decisons where the overriding god is maximum long-term net cash inflows. It
hasto be remembered, however, that the DCF isbased ontwo fundamentd assumptions. firg, that the
predicted cash flows will occur in the amounts and at the times specified; second, that the origina
amount of the investment canbe looked uponas being either borrowed or loaned at some specid rate
of return.

Doubtsabout the uncertainty of forecasts|ead many companiesto rely more uponthe traditionpayback
or accounting return techniques. But these d so have assumptions about future inflows built into them.
While these methods have their uses, only DCF properly measurersthe return oncashflowsover time,
To minimise the problem of uncertainty, risk analys's techniques can be used.



