Chapter 15 Capital Budgeting and Basic Investment Appraisal Techniques

Answer 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.

Answer 2

1.
Try 15%, NPV = 98,257.58
2.
Try 20%, NPV = - 25,462.96

IRR = 15% + 
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= 18.97%
Answer 3
IRR = Annual inflow / initial investment = $1,600 / $20,000 = 8%

Answer 4

	
	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.
Examination Style Questions
Answer 5
(a)

Project A’s payback period is 6.67 years, and Project B’s payback period is 6 years. Given the cutoff of 6.5 years, only Project B would be accepted.
(3 marks)
(b)

The major problems include:

1.
Cash-flows after the cutoff period are ignored.

2.
Time value of money is ignored (no proper discounting of future cash-flows).

3.
The cutoff period is arbitrarily chosen.

4.
Projects accepted using the payback period rule may have negative NPVs.



(4 marks)

(c)

Project A’s NPV and IRR are determined as follows:

NPV = (500) + 75 x PV of annuity factor of 15 years at r = 10%

= (500) + 75 x 7.606

= $70.45 million
By using the “trial and error” method or a financial calculator, the IRR for Project A is 12.4035%


(4 marks)

Project B’s NPV and IRR

NPV = (150) + 25 x PV of annuity factor of 15 years at r = 10%

= (150) + 25 x 7.606

= $40.15 million
By using the “trial and error” method or a financial calculator, the IRR for Project A is 14.4721%

If the two projects are independent, both projects should be accepted since their NPVs are positive or their respective IRRs are greater than the discount rate. However, if they are mutually exclusive, Project A should be accepted because its NPV is higher.

(2 marks)
(d)
In evaluating mutually exclusive projects, the NPV method is better because its implicit assumption is that future cash-flows are reinvested at the discount rate, which is the cost of capital. The IRR method assumes a reinvestment rate of IRR, which is not necessarily the same as the cost of capital.
(3 marks)
Answer 6
(a)

Project A’s payback period is 1 + (10/70) = 1.143 years, and Project B’s payback period is 3 + 30/200 = 3.15 years. Project B would be more likely to be rejected if the payback period rule were used.
(4 marks)

(b)

Project A’s NPV and IRR are determined as follows:

NPV = -100 + 90/1.15 + 70/1.152 = $31.19 million
(2 marks)

The IRR is the discount rate that will solve the following equation:\
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By using the trial and error method or a financial calculator, the IRR for Project A is 40%.
(2 marks)

Project B’s NPV and IRR:

NPV = -100 + 70/1.153 + 200/1.154 = $60.3767 million
(2 marks)

The IRR is the discount rate that will solve the following equation:
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By using the trial and error method or a financial calculator, the IRR for Project A is 30.6609%.
(2 marks)

Although Project A has a higher IRR, its NPV is lower than that of Project B. In evaluating mutually exclusive projects, the NPV method is preferred to the IRR method. Therefore, Project B should be accepted.
(2 marks)

(c)
Using the same, constant discount rate for the two projects above may not be appropriate. First of all, the two projects may have different risks. This is perhaps likely since the new drug would take much longer to develop and its success is conditional on many more factors.

Secondly, the company’s overall risk and thus its discount rate may change from time to time. Using a constant discount rate may therefore be inappropriate, especially for relatively long-lived projects.

Thirdly, the company’s capital structure may also change over time, resulting in different cost of capital. Therefore, it is prudent to perform sensitivity analysis by examining the impact of varying discount rates on a project’s NPV.


(3 marks)

(d)

Under the assumption of perfect capital market, investors are able to accurately incorporate value-relevant information in the stock price, regardless of the accounting treatment. After all, investors are supposed to care about future cash flows and risk associated with them. However, in reality, EPS is a significant determinant of stock price. Investors and analysts seem to pay attention to a firm’s EPS, whether short-term or long-term. Waterloo may have to undertake Project A over B due to this consideration.
(3 marks)

Answer 7
Let X be the discount rate that will make the NPV of the two projects equal. The following equation must hold:
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Defining Y = (1 + X) and rearranging the above equation leads to the following:

– 100Y2 – 200Y + 400 = 0

Using the quadratic root formula, the solutions are as follows:
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Therefore, Y = – 3.236068 or Y = 1.236068

Implying a discount rate of -423.6068% or 23.6068%. Ignoring the negative discount rate, the discount rate will make the NPV of the two projects equal is therefore 23.6068%.


(6 marks)

(b)

A lower discount rate will benefit project Alpha more than project Beta, since the cash inflow for the former occurs in the more distant future. For example, when the discount rate is zero, the NPV of project Alpha will be $150, higher than that of project Beta ($50). Therefore, project Alpha is preferred to Beta if the discount rate lies between 0% and 23.6068%.
(4 marks)

Answer 8
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Answer 9
(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 10
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