F9 Financial Management

Chapter 4 Capital Budgeting and Basic Investment Appraisal Techniques

Test your understanding 1

	Year
	Cash flow

($000)
	Cumulative cash flow

($000)

	0
	(1,900)
	(1,900)

	1
	300
	(1,600)

	2
	500
	(1,100)

	3
	600
	(500)

	4
	800
	300

	5
	500
	800


Payback is between the end of Year 3 and the end of Year 4 – that is during Year 4. Assuming a constant rate of cash flow throughout the year, payback would be after 3.625 years or 3 years 8 months.

Test your understanding 2
	
	Item X
	Item Y

	
	$
	$

	Total profit over the life of equipment
	
	

	Before deprecation
	160,000
	280,000

	After depreciation
	80,000
	130,000

	Average annual profit after depreciation
	16,000
	26,000

	(Capital cost + disposal value) / 2
	40,000
	75,000

	ROCE
	40%
	34.7%


Both projects would earn a return in excess of 30%, but since item X would earn a bigger ROCE, it would be preferred to item Y, even though the profits from Y should be higher by an average of $10,000 a year.

Test your understanding 3
1.
Try 15%, NPV = 98,257.58
2.
Try 20%, NPV = - 25,462.96

IRR = 15% + 
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Test your understanding 4

IRR = Annual inflow / initial investment = $1,600 / $20,000 = 8%

Answers to Multiple Choice Questions

I.
Capital investment

	1.
	A
	Project screening should be undertaken after stage 1 to sift out unsuitable ideas before further time and money is spent investigating further. Raising finance is impractical before knowing what the funding requirement is. Implementation can only occur once a suitable project has been selected.


II.
Payback period and NPV

	2.
	A
	Option A is correct. The NPV method takes account of the time value of money and risk, uses cash flows rather than profit flows, takes account of all cash flows associated with the project and expresses the wealth created in absolute terms rather than relative terms. It is the method that is most suitable as no other method has all of these attributes.

	3.
	B
	Lowering the cost of capital will increase the present value of cash inflows, which will in turn increase the NPV and reduce the discounted payback period. The IRR will be unaffected by any change as the cost of capital is only used as a ‘hurdle rate’ and is not used in calculating the IRR.

	4.
	A
	The net present value method is consistent with maximisation of shareholder wealth.

	5.
	A
	Year

Cumulated discounted cash flows

1

$23,148

2

$53,155

3

$73,001

4

$87,702

Disc. Payback = 2 years + [(70,000 – 53,155)/(73,001 – 53,155) x 12 months = 2 years and 10 months approx.
The other options all take the $10,000 paid in year five into account in various formats, although cash flows after the payback are ignored and therefore the $10,000 payment should be ignored.

	6.
	B
	

	7.
	D
	The payback method ignores both the timing of the cash flows within the payback period (A) and the cash flows after the end of the payback

period (C). The payback method uses cash flows rather than accounting profits (B).


III.
Accounting rate of return

	8.
	C
	Statements 1 and 3 are correct. Statement 2 is incorrect because ARR considers the cash flows through the full time period.

	9.
	A
	ARR = average annual profits (after depreciation)/average investment.

Annual depreciation = cost-residual value/10 = $100,000 per annum.

Profits after depreciation = $250,000 – $100,000 = $150,000 per annum

Average investment = $1,250,000 + 250,000/2 = $750,000

Therefore, ARR = $150,000/$750,000 = 20%.
Distracters

B Using average value of investment as $1,250,000 – 250,000 = $1,000,000

150,000/1,000,000 = 15%

C Erroneously ignoring depreciation = $250,000/$750,000 = 33%.

D Making both of those mistakes $250,000/$1,000,000 = 25%.

	10.
	A
	The first two statements are correct. Statements 3 and 4 are incorrect. The discount rate reflects the cost of capital which represents the minimum required returns from investors. The payback method takes account of all relevant cash flows when calculating the payback period.

	11.
	A
	PP:

Depreciation must be added back to the annual profit figure to derive the annual cash flows.

Annual depreciation – ($110,400 – $9,600)/4 years = $25,200

Adding $25,200 to each year's profit figure produces the following cash flows.
Cash flow

Cumulative cash flow

$

$

Initial investment

(110,400)

(110,400)

Year 1

64,800

(45,600)

Year 2

44,800

(800)

Year 3

47,600

46,800

Payback period = 2 years + (800/(47,600) × 1 year) = 2.02 years

If you selected a payback period of 3.89 years you based your calculations on the accounting profits after the deduction of depreciation. The calculation of the payback period should be based on cash flows.
ROCE:

Average profit = $(39,600 + 19,600 + 22,400 + 32,400)/4 = $28,500

Average investment = $(110,400 + 9,600)/2 = $60,000

ROCE = $(28,500/60,000) × 100% = 47.5%
If you selected a ROCE of 25.8% you calculated the ROCE using the opening investment rather than the average investment.


IV.
IRR

	12.
	A
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	13.
	A
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	14.
	B
	

	15.
	D
	A higher cost of capital figure will have no effect on the IRR calculations as it is only used as a ‘hurdle rate’. It is, however, used in calculating the DPP and a higher figure will lead to a longer payback period.

	16.
	D
	

	17.
	B
	

	18.
	C
	PI = PV of cash inflows / Initial outlay

Initial outlay = $50m / 2 = $25m

PV of net cash inflows = Annual net cash inflows / r (i.e. perpetuirty)

$50m – $25m = $10m / r

r = IRR = $10m / $25m = 40%

	19.
	D
	The IRR will be unaffected by the change in the cost of capital as it is used as a benchmark rather than part of the IRR calculation. The discounted payback method will be affected. A lower cost of capital will result in a decrease in the payback period as discounted cash flows will be higher.

	20.
	A
	IRR = 146,400 / 732,000 = 20%

	21.
	C
	Statement 1 is not an advantage. The decision rule depends on the shape of the IRR curve. There could be several IRRs and whether the IRR needs to be higher or lower than the cost of capital depends on the project cash flows.

Statement 2 is an advantage. IRR is a discounting technique hence takes into account the time value of money.

Statement 3 is a disadvantage. The ‘reinvestment assumption’ is a flaw in IRR. There is no reason to suppose that funds generated early on in a project will be reinvested at the IRR after that point. The funds may well be distributed elsewhere.

Statement 4 is an advantage: unlike payback period, the IRR considers all of the future incremental cash flows associated with a decision in its calculation.

	22.
	C
	Year
Cash flow

DF @ 15%

PV

DF @ 20%

PV

($m)

($m)

($m)

0

(6.5)

1.000

(6.500)

1.000

(6.500)

1

2.4

0.870

2.088

0.833

1.999

2

3.1

0.756

2.344

0.694

2.151

3

2.1

0.658

1.382

0.579

1.216

4

1.8

0.572

1.030

0.482

0.868

0.344

(0.266)
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V.
Relevant cash flows

	23.
	B
	Even if the accountant’s salary was not sunk (eg if they were PLANNING to work on the project next month) the cost should still not feature in the project appraisal as the accountant is paid anyway ie his salary is not incremental.

	24.
	C
	$000

$000

Net profit

180

Stocks

(30)

Debtors

(40)

(70)

Less: creditors

35

(35)

145

A deducts depreciation and the increase in working capital

B adds the increase in working capital

D deducts depreciation and adds the increase in working capital.

	25.
	C
	C refers to an opportunity cost that should be taken into account. The other costs should be ignored. A is a committed cost, B refers to costs that do not vary with the decision, D refers to a non-cash charge.

	26.
	A
	The current rental cost is $5,000. The net new rental cost should the project proceed would be ($17,000 + $5,000 – $3,000) = $19,000, so an increment of $19,000 – $5,000 = $14,000.

	27.
	B
	Any cost incurred in the past (A), or any committed costs which will be incurred regardless of whether or not an investment is undertaken (C), are not relevant cash flows. They have occurred, or will occur, whatever investment decision is taken. Any costs which do not represent an actual cash flow (D) should also be ignored.

	28.
	C
	$

Loss of opportunity to gain revenue

5,000

Pay for dismantle

1,500

6,500



	29.
	C
	A decision is about the future, therefore relevant costs are future costs (1). If a cost is unavoidable then any decision taken about the future will not affect the cost, therefore unavoidable costs are not relevant costs (2). Incremental costs are extra costs which will be incurred in the future therefore relevant costs are incremental costs (3). Cash costs are associated with relevant costs as relevant costs are cash flows (4).

	30.
	B
	The $1,000 is sunk. If the chemical is used in a new project it would save SW Co $400 that it would otherwise have to spend to dispose of the chemical. This equates to an effective net cash inflow (or, more precisely, the avoidance of an outflow) of $400. Thus the project appraisal should show an inflow of $400 in relation to using this chemical.

	31.
	C
	We assume BLW would choose the cheapest source of labour.
Cost to buy in = $20 × 1,000 hours = $20,000
Cost to divert existing labour = lost contribution + labour cost ie ($10 + $15) × 1,000 hours = $25,000 

The cheapest alternative is therefore to buy in at a cost of $20,000.
To calculate how the existing BLW project would suffer as a result of diverting labour, the current labour cost is added back to the lost contribution togive the full impact of diverting labour away from its current role.

	32.
	A
	The current rental cost is $5,000. The net new rental cost, should the project proceed, would be ($17,000 + $5,000 – $3,000) = $19,000, so an increment of $19,000 – $5,000 = $14,000.


Answers to Examination Style Questions
Answer 1
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Answer 2

(a)

Relevant costs

The following principles should be applied when identifying costs that are relevant to a period.

Relevant costs are future costs

A relevant cost is a future cost arising as a direct consequence of a decision. A cost which has been incurred in the past is therefore totally irrelevant to any decision that is being made now. Such past costs are called ‘sunk costs’.

In Paradise Ltd’s project, the £1·5 million spent preparing the land for construction is a sunk cost, as is the £2 million down payment to construction firms. These costs should therefore be excluded when calculating the net present value of the project.

Relevant costs are cash flows

Only those future costs which are in the form of cash should be included. This is because relevant costing works on the assumption that profits earn cash.

Therefore, costs which do not reflect cash spending should be ignored for the purpose of decision-making. This means that the depreciation charges of £1·5 million should be ignored in the decision for Paradise Ltd.

Relevant costs are incremental costs

A relevant cost is the increase in costs which results from making a particular decision. Any costs or benefits arising as a result of a past decision should be ignored.

Opportunity costs

An opportunity cost is the value of a benefit foregone as a result of choosing a particular course of action. Such a cost will always be a relevant cost.

Other non-relevant costs

Certain other costs will be irrelevant to decision-making, such as ‘committed costs’. A committed cost is a future cash outflow that will be incurred anyway, regardless of what decision will now be taken. The £3 million restaurant costs represent such committed costs, and these will therefore be ignored for the decision-making process.

The interest costs of £2·5 million per annum are also ignored. This is not because they do not meet the above criteria, but because they are taken into account in the discounting process. If these costs were included as relevant they would be double counted.

(b)
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Since the net present value of the project is positive at £12·591 million, the company should proceed with it.

(Note: An alternative NPV calculation is shown overleaf, using an annuity factor. Where workings are shown clearly for the ‘net cash flow’ figures, full marks should be awarded for this method.)
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(c)
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(d)

Advantages include:

1.
It takes into account the time value of money, which is a good basis for decision-making.

2.
Results are expressed as a simple percentage, and are more easily understood than some other methods.

3.
It indicates how sensitive decisions are to a change in interest rates.

Disadvantages include:

1.
Projects with unconventional cash flows can have either negative or multiple IRRs. This can be confusing to the user.

2.
IRR can be confused with ARR or ROCE, since all methods give answers in percentage terms. Hence, a cash-based method can be confused with a profit-based method.

3.
It may give conflicting recommendations to NPV.

4.
Some managers are unfamiliar with the IRR method.

(e)

(i)
Initial investigation of the proposal

Firstly, a decision must be made as to whether the project is technically feasible and commercially viable. This involves assessing the risks and deciding whether the project is in line with the company’s long-term strategic objectives.

(ii)
Detailed evaluation

A detailed investigation will take place in order to examine the projected cash flows of the project. Sensitivity analysis is performed and sources of finance will be considered.

(iii)
Authorisation

For significant projects, authorisation must be sought from the company’s senior management and Board of Directors. This will only take place once such persons are satisfied that a detailed evaluation has been carried out, that the project will contribute to profitability and that the project is consistent with the company strategy.

(iv)
Implementation

At this stage, responsibility for the project is assigned to a project manager or other responsible person. The resources will be made available for implementation and specific targets will be set.

(v)
Project monitoring

Now the project has started, progress must be monitored and senior management must be kept informed of progress. Costs and benefits may have to be re-assessed if unforeseen events occur.

(vi)
Post-completion audit

At the end of the project, an audit will be carried out so that lessons can be learned to help future project planning.

Answer 3
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