
Revision 2 – Investment Appraisal

Answer 10
(a)

Errors in the original investment appraisal

Inflation was incorrectly applied to selling prices and variable costs in calculating contribution, since only one year’s inflation was allowed for in each year of operation.

[1 mark]
The fixed costs were correctly inflated, but included $200,000 per year before inflation that was not a relevant cost. Only relevant costs should be included in investment appraisal.

[1 mark]
Straight-line accounting depreciation had been used in the calculation, but this depreciation method is not acceptable to the tax authorities. The approved method using 25% reducing balance capital allowances should be used.

[1 mark]
Interest payments have been included in the investment appraisal, but these are allowed for by the discount rate used in calculating the net present value.

[1 mark]
The interest rate on the debt finance has been used as the discount rate, when the nominal weighted average cost of capital should have been used to discount the calculated nominal after-tax cash flows.
[1 mark]
(b)

Nominal weighted average cost of capital = 1·07 × 1·047 = 1·12, i.e. 12% per year

[1 mark]
NPV calculation

	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Contribution
	1,330
	2,264
	3,010
	1,600
	
	[3]

	Fixed costs
	(318)
	(337)
	(357)
	(379)
	
	[1]

	Taxable cash flow
	1,012
	1,927
	2,653
	1,221
	
	

	Taxation
	
	(304)
	(578)
	(796)
	(366)
	

	CA tax benefits
	
	150
	112
	84
	178
	[3]

	After-tax cash flows
	1,012
	1,773
	2,187
	509
	(188)
	

	Scrap value
	
	
	
	250
	
	[1]

	After-tax cash flows
	1,012
	1,773
	2,187
	759
	(188)
	

	Discount at 12%
	0.893
	0.797
	0.712
	0.635
	0.567
	[1]

	Present values
	904
	1,413
	1,557
	482
	(107)
	


	
	$
	Marks

	PV of future cash flows
	4,249
	

	Less: initial investment
	(2,000)
	

	NPV
	2,249
	[1]


The net present value is positive and so the investment is financially acceptable.

[1 – 2 marks]
Alternative NPV calculation using taxable profit calculation
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Capital allowance (CA) tax benefits

[image: image3.emf]Year WDV Depreciation Tax Tax benefit

$ Allowance rate $

1 2,000,000         × 25% = 500,000          × 30% = 150,000     

2 1,500,000         × 25% = 375,000          × 30% = 112,500     

3 1,125,000         × 25% = 281,250          × 30% = 84,375        

4 843,750            - 250,000 = 593,750 × 30% = 178,125     

(Balancing allowance)


(c)(i)

Asset replacement decisions

1.
The problem here is that the net present value investment appraisal method may offer incorrect advice about when an asset should be replaced. The lowest present value of costs may not indicate the optimum replacement period.
2.
The most straightforward solution to this problem is to use the equivalent annual cost method. The equivalent annual cost of a replacement period is found by dividing the present value of costs by the annuity factor or cumulative present value factor for the replacement period under consideration. The optimum replacement period is then the one that has the lowest equivalent annual cost.

[2 – 3 marks]
(Other solutions that could be discussed are the lowest common multiple method and the limited time horizon method.)

(c)(ii)

Multiple internal rates of return

1.
An investment project may have multiple internal rates of return if it has unconventional cash flows, that is, cash flows that change sign over the life of the project. A mining operation, for example, may have initial investment (cash outflow) followed by many years of successful operation (cash inflow) before decommissioning and environmental repair (cash outflow). This technical difficulty makes it difficult to use the internal rate of return (IRR) investment appraisal method to offer investment advice.
2.
One solution is to use the net present value (NPV) investment appraisal method instead of IRR, since the non-conventional cash flows are easily accommodated by NPV. This is one area where NPV is considered to be superior to IRR.

[2 – 3 marks]
(c)(iii)
Projects with significantly different business risk to current operations

1.
Where a proposed investment project has business risk that is significantly different from current operations, it is no longer appropriate to use the weighted average cost of capital (WACC) as the discount rate in calculating the net present value of the project.
2.
WACC can only be used as a discount rate where business risk and financial risk are not significantly affected by undertaking an investment project.
3.
Where business risk changes significantly, the capital asset pricing model should be used to calculate a project-specific discount rate which takes account of the systematic risk of a proposed investment project.

[3 – 4 marks]
Answer 11
(a)

The investment appraisal process is concerned with assessing the value of future cash flows compared to the cost of investment.
1.
Since future cash flows cannot be predicted with certainty, managers must consider how much confidence can be placed in the results of the investment appraisal process. They must therefore be concerned with the risk and uncertainty of a project. Uncertainty refers to the situation where probabilities cannot be assigned to future cash flows. Uncertainty cannot therefore be quantified and increases with project life: it is usually true to say that the more distant is a cash flow, the more uncertain is its value.


[1 mark]
2.
Risk refers to the situation where probabilities can be assigned to future cash flows, for example as a result of managerial experience and judgement or scenario analysis. Where such probabilities can be assigned, it is possible to quantify the risk associated with project variables and hence of the project as a whole.
[2 marks]
3.
If risk and uncertainty were not considered in the investment appraisal process, managers might make the mistake of placing too much confidence in the results of investment appraisal, or they may fail to monitor investment projects in order to ensure that expected results are in fact being achieved.
4.
Assessment of project risk can also indicate projects that might be rejected as being too risky compared with existing business operations, or projects that might be worthy of reconsideration if ways of reducing project risk could be found in order to make project outcomes more acceptable.

[2 marks]
(b)

Contribution per unit = 3·00 – 1·65 = $1·35 per unit

Total annual contribution = 20,000 × 1·35 = $27,000 per year

Annual cash flow after fixed costs = 27,000 – 10,000 = $17,000 per year

Payback period = 50,000/17,000 = 2·9 years
[2 marks]
(assuming that cash flows occur evenly throughout the year)
Discussion of payback period:

1.
The payback period calculated is greater than the maximum payback period used by Umunat plc of two years and on this basis should be rejected. Use of payback period as an investment appraisal method cannot be recommended, however, because payback period does not consider all the cash flows arising from an investment project, as it ignores cash flows outside of the payback period. Furthermore, payback period ignores the time value of money.
2.
The fact that the payback period is 2·9 years should not therefore be a reason for rejecting the project. The project should be assessed using a discounted cash flow method such as net present value or internal rate of return, since the project as a whole may generate an acceptable return on investment.

[2 marks]
(c)

Calculation of project net present value

Annual cash flow = ((20,000 × (3 – 1·65)) – 10,000 = $17,000 per year

Net present value = (17,000 × 3·605) – 50,000 = 61,285 – 50,000 = $11,285

[2 marks]
	Alternatively:
	PV (£)

	Sales revenue (20,000 × 3.00 × 3.605)
	216,300

	Variable costs (20,000 × 1.65 × 3.605)
	(118,965)

	Contribution
	97,335

	Initial investment
	(50,000)

	Fixed costs (10,000 × 3.605)
	(36,050)

	NPV
	11,285


Sensitivity of NPV to sales volume

Sales volume giving zero NPV = ((50,000/3·605) + 10,000)/1·35 = 17,681 units

This is a decrease of 2,319 units or 11·6%

Alternatively, sales volume decrease = 100 × 11,285/97,335= 11·6%

[2 marks]
Sensitivity of NPV to sales price

Sales price for zero NPV = (((50,000/3·605) + 10,000)/20,000) + 1·65 = £2·843

This is a decrease of 15·7p or 5·2%

Alternatively, sales price decrease = 100 × 11,285/216,300 = 5·2%

[2 marks]
Sensitivity of NPV to variable cost

Variable cost must increase by 15·7p or 9·5% to £1·81 to make the NPV zero.

Alternatively, variable cost increase = 100 × 11,285/118,965 = 9·5%

[1 marks]
Discussion of sensitivity analysis:
1.
Sensitivity analysis evaluates the effect on project net present value of changes in project variables. The objective is to determine the key or critical project variables, which are those where the smallest change produces the biggest change in project NPV.
2.
It is limited in that only one project variable at a time may be changed, whereas in reality several project variables may change simultaneously. For example, an increase in inflation could result in increases in sales price, variable costs and fixed costs.
3.
Sensitivity analysis is not a way of evaluating project risk, since although it may identify the key or critical variables, it cannot assess the likelihood of a change in these variables. In other words, sensitivity analysis does not assign probabilities to project variables.
4.
Where sensitivity analysis is useful is in drawing the attention of management to project variables that need careful monitoring if a particular investment project is to meet expectations.
5.
Sensitivity analysis can also highlight the need to check the assumptions underlying the key or critical variables.

[3 marks]
(d)
Expected value of sales volume:

(17,500 × 0·3) + (20,000 × 0·6) + (22,500 × 0·1) = 19,500 units
[1 mark]
Expected NPV = (((19,500 × 1·35) – 10,000) × 3·605) – 50,000 = $8,852
[1 mark]
Discussion of ENPV:

1.
Since the expected net present value is positive, the project appears to be acceptable. From earlier analysis we know that the NPV is positive at 20,000 per year, and the NPV will therefore also be positive at 22,500 units per year.
The NPV of the worst case is:
(((17,500 × 1·35) – 10,000) × 3·605) – 50,000 = ($882)

The NPV of the best case is:

(((22,500 × 1·35) – 10,000) × 3·605) – 50,000 = $23,452
2.
There is thus a 30% chance that the project will produce a negative NPV, a fact not revealed by considering the expected net present value alone.
3.
The expected net present value is not a value that is likely to occur in practice: it is perhaps more useful to know that there is a 30% chance that the project will produce a negative NPV (or a 70% chance of a positive NPV), since this may represent an unacceptable level of risk as far as the managers of Umunat plc are concerned.
4.
It can therefore be argued that assigning probabilities to expected economic states or sales volumes has produced useful information that can help the managers of Umunat to make better investment decisions.
5.
The difficulty with this approach is that probability estimates of project variables or future economic states are likely to carry a high degree of uncertainty and subjectivity.

[4 marks]
Answer 12

(a)
Expected number of barrels extracted

	Estimate
	
	Expected no. of barrels

(millions)

	1
	30m × 100% × 0.1
	3

	2
	30m × 40% × 0.5
	6

	3
	30m × 25% × 0.4
	3

	
	
	12


Expected net oil revenue

	Year
	
	$m

	2
	4m × $(85 – 5)
	320

	3
	4m × $(75 – 5)
	280

	4
	4m × $(100 – 5)
	380

	
	
	980



[4 marks]
Residual value of equipment:

$125m – (12m × $8) = $29m [2 marks]
Expected NPV

	Year
	0
	1
	2
	3
	4
	Marks

	
	$m
	$m
	$m
	$m
	$m
	

	Net oil receipts
	
	
	320.0
	280.0
	380.0
	

	License payment
	(40.0)
	
	
	
	
	[1]

	Equipment
	(125.0)
	
	
	
	29.0
	[1]

	Operating costs
	
	(120.0)
	(160.0)
	(160.0)
	(160.0)
	[1]

	Net cash flows
	(165.0)
	(120.0)
	160.0
	120.0
	249.0
	

	Discount rate
	1.000
	0.877
	0.769
	0.675
	0.592
	

	Present value
	(165.0)
	(105.2)
	123.0
	81.0
	147.4
	


ENPV = $81.2m [1 mark]
(b)

NPV of worst possible outcome

Predicted net oil revenue
	Year
	
	$m

	2
	[(0.25 × 30m)/3] × $(85 – 5)
	200.0

	3
	[(0.25 × 30m)/3] × $(75 – 5)
	175.0

	4
	[(0.25 × 30m)/3] × $(100 – 5)
	237.5

	
	
	612.5



[2 marks]
Residual value of equipment:

$125m – (7.5m × $8) = $65m [1 mark]
	Year
	0
	1
	2
	3
	4
	

	
	$m
	$m
	$m
	$m
	$m
	

	Net oil receipts
	
	
	200.0
	175.0
	237.5
	

	License payment
	(40.0)
	
	
	
	
	

	Equipment
	(125.0)
	
	
	
	65.0
	

	Operating costs
	
	(120.0)
	(160.0)
	(160.0)
	(160.0)
	

	Net cash flows
	(165.0)
	(120.0)
	40.0
	15.0
	142.5
	

	Discount rate
	1.000
	0.877
	0.769
	0.675
	0.592
	

	Present value
	(165.0)
	(105.2)
	30.8
	10.1
	84.4
	


NPV = (144.9m) [2 marks]
(c)

The calculations in (a) above show that the ENPV of the investment project is positive and so acceptance of the project is expected to enhance shareholder wealth. However, the calculations in (b) reveal that if the worst possible outcome occurs, the company will make a significant loss. Moreover the probability of making a loss is quite high. The final decision to go ahead should reflect the shareholders’ attitude towards risk.

[2 marks]
(d)

A problem of the ENPV approach, however, is that it does not reveal the ‘downside’ risk associated with the project. We saw in (c) above that the ENPV of the project was positive but the downside risk was high. It is therefore useful to provide managers with information concerning downside risk where this method is being employed.
[1 mark]
The expected value represents a weighted average where the probabilities are used as weights. In practice, the expected value may not reflect any of the possible outcomes of the project, as is the case in this question. It can be argued that, where a company has a portfolio of projects, this is not a serious problem. Where, however, the company makes a large, one-off, project, the ENPV approach may not be suitable.
[2 marks]
Answer 13
(a)
Purchase outright

	
	2008
	2009
	2010
	2011
	2012
	2013
	Marks

	
	$
	$
	$
	$
	$
	$
	

	Outlay/residual value
	(360,000)
	
	
	
	20,000
	
	

	Maintenance
	
	(15,000)
	(15,000)
	(15,000)
	(15,000)
	
	[1]

	Resulting reduction in tax
	
	
	4,500
	4,500
	4,500
	4,500
	[1]

	Tax effect of WDAs (W1)
	
	27,000
	20,250
	15,188
	11,391
	
	[2]

	Tax effect of balancing allowance (W2)
	
	
	
	
	
	28,172
	[1]

	Cash flow
	(360,000)
	12,000
	9,750
	4,688
	20,891
	32,672
	

	Discount factor at 10%
	1.000
	0.909
	0.826
	0.751
	0.683
	0.621
	

	Present value
	(360,000)
	10,908
	8,054
	3,521
	14,269
	20,289
	


NPV of cost = ($302,959) [1 mark]
W1 Writing down allowance

[image: image4.emf]Year WDV Depreciation Tax Tax benefit

$ Allowance rate $

2008 360,000            × 25% = 90,000            × 30% = 27,000        

2009 270,000            × 25% = 67,500            × 30% = 20,250        

2010 202,500            × 25% = 50,625            × 30% = 15,188        

2011 151,875            × 25% = 37,969            × 30% = 11,391        

2012 113,906            - 20,000 = 93,906 × 30% = 28,172        

(Balancing allowance)


The cash flow effect is one year in arrears.

Finance lease

Annuity factor (AF) at 10% for 4 years is 3.17

Thus PV outflows = (135,000 + 15,000) × 3.17 = (475,500) [1 mark]
PV of tax relief = [(150,000 × 0.3 × 3.17)/1.1] = $129,682 [1 mark]
Net present cost = ($345,818) [1 mark]
Operating lease

Annuity factor at 10% for 3 years is 2.487

Thus PV of outflows = 140,000 × (2.487 + 1) = (488,180) [1 mark]
PV of tax relief = [(140,000 × 0.3) × (2.487 + 1)] / 1.1 = $133,140 [1 mark]
Net present cost = ($355,040) [1 mark]
On the basis of NPV, purchasing outright appears to be the lease cost method.

(b)

Each $1 of outlay before 31 December 2009 would mean a loss in NPV on the alternative project of $0.20. There is thus an opportunity cost of using funds in 2008. [1 mark]
Purchasing

	
	$

	Net present value of cost
	(302,959)

	Opportunity cost (0.2 × 360,000)
	(72,000)

	Net PV of cost
	(374,959)



[1 mark]
Finance lease

Net present cost = ($345,818)

There is no cash flow before 31 December 2009 in this case, and thus no opportunity cost.


[1 mark]
Operating lease

	
	$

	Net present value of cost
	(355,040)

	Opportunity cost (0.2 × 140,000)
	(28,000)

	Net PV of cost
	(383,040)



[1 mark]
Thus the finance lease is now the lowest cost option. (1 mark)
All the above assume that the alternative project cannot be delayed.

(c)

Report

To:
The Directors of AGD Co

From:
A business advisor

Date:
xx/xx/xx

Subject:
Acquiring the turbine machine

Introduction

In financial terms, and with capital rationing, outright purchase is the preferred method of financing as it has the lowest NPV of cost. With capital rationing, a finance lease arrangement becomes the least-cost method. There are, however, a number of other factors to be considered before a final decision is taken.

(1)
If capital rationing persists into further periods, the value of cash used in leasing becomes more significant and so purchasing would become relatively less attractive.

(2)
Even without capital rationing, leasing has a short-term cash flow advantage over purchasing, which may be significant for liquidity.

(3)
The use of a 10% cost of capital may be inappropriate as these are financing issues and are unlikely to be subject to the average business risk. Also they may alter the capital structure and thus the financial risk of the business and thus the cost of capital itself. This may alter the optimal decision in the face of capital rationing.

(4)
The actual cash inflows generated by the turbine are constant for all options, except that under an operating lease the lessor may refuse to lease the turbine at the end of any annual contract thus making it unavailable from this particular source. On top of capital rationing, we need to consider the continuing availability of finance under the operating lease.

(5)
Conversely, however, with the operating lease AGD Co can cancel if business conditions change (e.g. technologically improved asset may become available). This is not the case with the other financing options. On the other hand, if the market is buoyant then the lessor may raise lease rentals, whereas the cost is fixed under the other options and hence capital rationing might be more severe.

(6)
On the issue of maintenance costs of $15,000 per annum, this is included in the operating lease if the machine becomes unreliable, but there is greater risk beyond any warranty period under the other two options.

(7)
It is worth investigating if some interim measure can be put in place which would assist in lengthening the turbine’s life such as sub-contracting work outside or overhauling the machine.



[2 marks for each explained point]
Answer 14
(a)
2 year cycle: (cash flows are inflated according to their individual inflation rates)
	
	0
	1
	2

	Original cost
	24,500
	
	

	Maintenance
	
	550
	968

	Resale values
	
	
	(17,199)

	Total
	24,500
	550
	(16,231)

	Discount @ 15%
	1.000
	0.870
	0.756

	Present values
	24,500
	479
	(12,271)


NPV = 12,708
Equivalent annual cost = 12,708/(annuity factor at 15% for two years) = 12,708/1·626 = 7,815
3 year cycle: (cash flows are inflated according to their individual inflation rates)
	
	0
	1
	2
	3

	Original cost
	24,500
	
	
	

	Maintenance
	
	550
	968
	1,996

	Resale values
	
	
	
	(12,968)

	Total
	24,500
	550
	968
	(10,972)

	Discount @ 15%
	1.000
	0.870
	0.756
	0.658

	Present values
	24,500
	479
	732
	(7,220)


NPV = 18,491
Equivalent annual cost = 18,491/(annuity factor at 15% for three years) = 18,491/2·283 = 8,099
A two year replacement cycle is preferable.
(b)
NPV is a commonly used technique employed in investment appraisal but is subject to a number of restrictive assumptions and limitations which call into question its general relevance. Nonetheless, if the assumptions and limitations are understood then its application is less likely to be undertaken in error.
Some of the difficulties with NPV are listed below:
· NPV assumes that firms pursue an objective of maximising the wealth of their shareholders. This is questionable given the wider range of stakeholders who might have conflicting interests to those of the shareholders.

· NPV is largely redundant if organisations are not wealth maximising. For example, public sector organisations may wish to invest in capital assets but will use nonprofit objectives as part of their assessment.
· NPV is potentially a difficult method to apply in the context of having to estimate what is the correct discount rate to use. This is particularly so when questions arise as to the incorporation of risk premia in the discount rate since an evaluation of the risk of the business, or of the project in particular, will have to be made and which may be difficult to discern. Alternative approaches to risk analysis, such as sensitivity and decision trees are subject to fairly severe limitations.

· NPV assumes that cash surpluses can be reinvested at the discount rate. This is subject to other projects being available which produce at least a zero NPV at the chosen discount rate.

· NPV can most easily cope with cash flows arising at period ends and is not a technique that is used easily when complicated, mid-period cash flows are present.

· NPV is not universally employed, especially in a small business environment. The available evidence suggests that businesses assess projects in a variety of ways (payback, IRR, accounting rate of return). The fact that such methods are used which are theoretically inferior to NPV calls into question the practical benefits of NPV and therefore hints at certain practical limitations.

· The conclusion from NPV analysis is the present value of the surplus cash generated from a project. If reported profits are important to businesses then it is possible that there may be a conflict between undertaking a positive NPV project and potentially adverse consequences on reported profits. This will particularly be the case for projects with long horizons, large initial investment and very delayed cash inflows. In such circumstances, businesses may prefer to use accounting measures of investment appraisal.

· Managerial incentive schemes may not be consistent with NPV, particularly when long time horizons are involved. Thus managers may be rewarded on the basis of accounting profits in the short term and may be encouraged to act in accordance with these objectives and thus ignore positive NPV projects. This may be a problem of the incentive schemes and not of NPV; nonetheless, a potential conflict exists and represents a difficulty for NPV.

· NPV treats all time periods equally with the exception of discounting far cash flows more than near cash flows. In other words, NPV only accounts for the time value of money. To many businesses, distant horizons are less important than near horizons, if only because that is the environment in which they work. Other factors besides applying higher discount rates may work to reduce the impact of distant years. For example, in the long term, nearly all aspects of the business may change and hence a too-narrow focus on discounting means that NPV is of limited value and more so the further the time horizon considered.

· NPV is of limited use in the face of non-quantifiable benefits or costs. NPV does not take account of non-financial information which may even be relevant to shareholders who want their wealth maximised. For example, issues of strategic benefit may arise against which it is difficult to immediately quantify the benefits but for which there are immediate costs. NPV would treat such a situation as an additional cost since it could not incorporate the indiscernible benefit.
Answer 15
(a)(i)

Analysis of projects assuming they are divisible.
	
	DF @ 12%
	Project 1
	PV at 12%
	Project 3
	PV at 12%

	
	
	$
	$
	$
	$

	Initial investment
	1.000
	(300,000)
	(300,000)
	(400,000)
	(400,000)

	Year 1
	0.893
	85,000
	75,905
	124,320
	111,018

	Year 2
	0.797
	90,000
	71,730
	128,795
	102,650

	Year 3
	0.712
	95,000
	67,640
	133,432
	95,004

	Year 4
	0.636
	100,000
	63,600
	138,236
	87,918

	Year 5
	0.567
	95,000
	53,865
	143,212
	81,201

	
	
	
	32,740
	
	77,791

	
	
	
	[1 mark]
	
	[2 marks]


Project 2 NPV at 12% = (140,800 x 3.605) – 450,000 = $57,584
[1 mark]

Profitability index

	
	
	
	Ranking

	Project 1
	(332,740 / 300,000)
	1.11
	3

	Project 2
	(507,584 / 450,000)
	1.13
	2

	Project 3
	(477,791 / 400,000)
	1.19
	1



[2 marks]
The optimum investment schedule involves investment in projects 3 and 2:
	Project
	PI
	Ranking
	Investment
	NPV
	

	3
	1.19
	1
	400
	77,791
	

	2
	1.13
	2
	400
	51,186
	(57,584 × 400/450)

	
	
	
	800
	128,977
	



[2 marks]
(a)(ii)

	Projects
	Investment
	NPV
	

	1 + 2
	750,000
	90,324
	(32,740 + 57,584)

	1 + 3
	700,000
	110,531
	(32,740 + 77,791)


The optimum combination is now projects 1 and 3.
[2 marks]
(b)
1.
The NPV decision rule requires that a company invest in all projects that have a positive net present value. This assumes that sufficient funds are available for all incremental projects, which is only true in a perfect capital market.
[2 marks]
2.
When insufficient funds are available, that is when capital is rationed, projects cannot be selected by ranking by absolute NPV. Choosing a project with a large NPV may mean not choosing smaller projects that, in combination, give a higher NPV. Instead, if projects are divisible, they can be ranked using the profitability index in order make the optimum selection. If projects are not divisible, different combinations of available projects must be evaluated to select the combination with the highest NPV.

[1 mark]
(c)

The NPV decision rule, to accept all projects with a positive net present value, requires the existence of a perfect capital market where access to funds for capital investment is not restricted. In practice, companies are likely to find that funds available for capital investment are restricted or rationed.
Hard capital rationing:
1.
Hard capital rationing is the term applied when the restrictions on raising funds are due to causes external to the company.
2.
For example, potential providers of debt finance may refuse to provide further funding because they regard a company as too risky. This may be in terms of financial risk, for example if the company’s gearing is too high or its interest cover is too low, or in terms of business risk if they see the company’s business prospects as poor or its operating cash flows as too variable.
3.
In practice, large established companies seeking long-term finance for capital investment are usually able to find it, but small and medium-sized enterprises will find raising such funds more difficult.

[3 marks]
Soft capital rationing
1.
Soft capital rationing refers to restrictions on the availability of funds that arise within a company and are imposed by managers. There are several reasons why managers might restrict available funds for capital investment.
2.
Managers may prefer slower organic growth to a sudden increase in size arising from accepting several large investment projects. This reason might apply in a family-owned business that wishes to avoid hiring new managers.
3.
Managers may wish to avoid raising further equity finance if this will dilute the control of existing shareholders.
4.
Managers may wish to avoid issuing new debt if their expectations of future economic conditions are such as to suggest that an increased commitment to fixed interest payments would be unwise.
5.
One of the main reasons suggested for soft capital rationing is that managers wish to create an internal market for investment funds. It is suggested that requiring investment projects to compete for funds means that weaker or marginal projects, with only a small chance of success, are avoided. This allows a company to focus on more robust investment projects where the chance of success is higher. This cause of soft capital rationing can be seen as a way of reducing the risk and uncertainty associated with investment projects, as it leads to accepting projects with greater margins of safety.

[4 marks]
(d)
When undertaking the appraisal of an investment project, it is essential that only relevant cash flows are included in the analysis. If non-relevant cash flows are included, the result of the appraisal will be misleading and incorrect decisions will be made. A relevant cash flow is a differential (incremental) cash flow, one that changes as a direct result of an investment decision.
[2 marks]
Examples of relevant cash flows

If current fixed production overheads are expected to increase, for example, the additional fixed production overheads are a relevant cost and should be included in the investment appraisal. Existing fixed production overheads should not be included.
A new cash flow arising as the result of an investment decision is a relevant cash flow. For example, the purchase of raw materials for a new production process and the net cash flows arising from the production process are both relevant cash flows.
The incremental tax effects arising from an investment decision are also relevant cash flows, providing that a company is in a tax-paying position. Direct labour costs, for example, are an allowable deduction in calculating taxable profit and so give rise to tax benefits: tax liabilities arising on incremental taxable profits are also a relevant cash flow.
One area where caution is required is interest payments on new debt used to finance an investment project. They are a differential cash flow and hence relevant, but the effect of the cost of the debt is incorporated into the discount rate used to determine the net present value. Interest payments should not therefore be included as a cash flow in an investment appraisal.
Market research undertaken to determine whether a new product will sell is often undertaken prior to the investment decision on whether to proceed with production of the new product. This is an example of a sunk cost. These are costs already incurred as a result of past decisions, and so are not relevant cash flows.

[3 marks]
Answer 16
(a)

Calculation of weighted average cost of capital

Cost of equity = 4·5 + (1·2 × 5) = 10·5%
[2 marks]
The company’s bonds are trading at par and therefore the before-tax cost of debt is the same as the interest rate on the bonds, which is 7%.

After-tax cost of debt = 7 × (1 – 0·25) = 5·25%
[1 mark]
Market value of equity = 5m × 3·81 = $19·05 million
[1 mark]
Market value of debt is equal to its par value of $2 million
[1 mark]
Sum of market values of equity and debt = 19·05 + 2 = $21·05 million

WACC = (10·5 × 19·05/21·05) + (5·25 × 2/21·05) = 10·0%
[1 mark]
(b)

Cash flow forecast
	
	0
	1
	2
	3
	4
	5
	6
	Marks

	
	$000
	$000
	$000
	$000
	$000
	$000
	$000
	

	Cash inflows
	
	700.4
	721.4
	743.1
	765.3
	788.3
	
	[1]

	Tax on cash inflows
	
	
	(175.1)
	(180.4)
	(185.8)
	(191.4)
	(197.1)
	[1]

	
	
	700.4
	546.3
	562.7
	579.6
	596.9
	(197.1)
	

	CA tax benefits
	
	
	125.0
	125.0
	125.0
	125.0
	125.0
	[1]

	After-tax cash flows
	
	700.4
	671.3
	687.7
	704.6
	721.9
	(72.1)
	

	Initial investment
	(2,500)
	
	
	
	
	
	
	

	Working capital
	(240)
	(7.2)
	(7.4)
	(7.6)
	(7.9)
	270.1
	
	[3]

	Net cash flows
	(2,740)
	693.2
	663.9
	680.1
	696.7
	992.0
	(72.1)
	

	Discount factors
	1.000
	0.909
	0.826
	0.751
	0.683
	0.621
	0.564
	

	Present values
	(2,740)
	630.1
	548.4
	510.8
	475.9
	616.0
	(40.7)
	


NPV = $500 [1 mark]

The investment is financially acceptable, since the net present value is positive. The investment might become financially unacceptable, however, if the assumptions underlying the forecast financial data were reconsidered. For example, the sales forecast appears to assume constant annual demand, which is unlikely in reality.
[1 mark]
Workings

Capital allowance tax benefits

Annual capital allowance (straight-line basis) = $2·5m/5 = $500,000

Annual tax benefit = $500,000 × 0·25 = $125,000 per year

Working capital investment

[image: image5.emf]
(c)

Explanation of use of CAPM

1.
The capital asset pricing model (CAPM) can be used to calculate a project-specific discount rate in circumstances where the business risk of an investment project is different from the business risk of the existing operations of the investing company. In these circumstances, it is not appropriate to use the weighted average cost of capital as the discount rate in investment appraisal.

2.
The first step in using the CAPM to calculate a project-specific discount rate is to find a proxy company (or companies) that undertake operations whose business risk is similar to that of the proposed investment.
3.
The equity beta of the proxy company will represent both the business risk and the financial risk of the proxy company. The effect of the financial risk of the proxy company must be removed to give a proxy beta representing the business risk alone of the proposed investment. This beta is called an asset beta and the calculation that removes the effect of the financial risk of the proxy company is called ‘ungearing’.

4.
The asset beta representing the business risk of a proposed investment must be adjusted to reflect the financial risk of the investing company, a process called ‘regearing’.
5.
This process produces an equity beta that can be placed in the CAPM in order to calculate a required rate of return (a cost of equity). This can be used as the project-specific discount rate for the proposed investment if it is financed entirely by equity.
6.
If debt finance forms part of the financing for the proposed investment, a project-specific weighted average cost of capital can be calculated.


[5 – 6 marks]
Discussion of limiations

The limitations of using the CAPM in investment appraisal are both practical and theoretical in nature. 
1.
From a practical point of view, there are difficulties associated with finding the information needed. This applies not only to the equity risk premium and the risk-free rate of return, but also to locating appropriate proxy companies with business operations similar to the proposed investment project.
2.
Most companies have a range of business operations they undertake and so their equity betas do not reflect only the desired level and type of business risk.

From a theoretical point of view, the assumptions underlying the CAPM can be criticised as unrealistic in the real world. For example,
3.
the CAPM assumes a perfect capital market, when in reality capital markets are only semi-strong form efficient at best.
4.
The CAPM assumes that all investors have diversified portfolios, so that rewards are only required for accepting systematic risk, when in fact this may not be true. There is no practical replacement for the CAPM at the present time, however.


[6 – 7 marks]
Answer 17
(a)

NPV evaluation

	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Sales revenue
	1,575
	1,654
	1,736
	1,823
	
	[1]

	Selling costs
	(32)
	(33)
	(35)
	(37)
	
	[1]

	Variable costs
	(624)
	(649)
	(675)
	(702)
	
	[1]

	Taxable cash flows
	919
	972
	1,026
	1,084
	
	

	Taxation at 30%
	
	(276)
	(292)
	(308)
	(325)
	[1]

	Tax benefits
	
	263
	197
	148
	443
	[3]

	After-tax cash flows
	919
	959
	931
	924
	118
	

	Working capital
	(11)
	(12)
	(12)
	(13)
	
	[2]

	Net cash flows
	908
	947
	919
	911
	118
	

	Discount at 10%
	0.909
	0.826
	0.751
	0.683
	0.621
	[1]

	Present values
	825
	782
	690
	622
	73
	


	
	$
	Marks

	PV of future cash flows
	2,992
	

	Working capital
	(250)
	

	Less: initial investment
	(3,500)
	

	NPV
	(758)
	[1]


The NPV is negative, with a value of minus $758,000, and Project A is therefore not financially acceptable.
[1 mark]
[image: image6.emf]
[image: image7.emf]
Alternative NPV evaluation

An alternative approach to evaluating the NPV of Project A is to subtract and add back the capital allowances, which are not cash flows.
[image: image8.emf]
The evaluation will then proceed as earlier.
(b)
Evaluation using either payback or return on capital employed

1.
Both payback period and return on capital employed (ROCE) are inferior to discounted cash flow (DCF) methods such as net present value (NPV) and internal rate of return (IRR).
2.
Payback ignores the time value of money and cash flows outside of the payback period. ROCE uses profit instead of cash flow.
3.
Both payback and ROCE have difficulty in justifying the target value used to determine acceptability. Why, for example, use a maximum payback period of two years? DCF methods use the weighted average cost of capital of an investing company as the basis of evaluation, or a project-specific cost of capital, and both can be justified on academic grounds.
The company should also clarify why either method can be used, since they assess different aspects of an investment project.

[2 – 3 marks]
Evaluation over a four-year planning period

1.
Using a planning period or a specified investment appraisal time horizon is a way of reducing the uncertainty associated with investment appraisal, since this increases with project life.
2.
However, it is important to determine the expected life of an investment project if at all possible, since evaluation over the whole life of a project may help a company avoid sub-optimal investment decisions. In the case of CJ Co, for example, a further year of operation may lead to Project A generating a positive NPV.

[1 – 2 marks]
Scrap value is ignored

1.
Scrap value, salvage value or terminal value must be included in the evaluation of a project since it is a cash inflow.
2.
Ignoring scrap value will reduce the NPV and may lead to rejection of an otherwise acceptable investment project.

[1 – 2 marks]
Working capital recovery is ignored

1.
If an investment project ends, then working capital can be recovered and it must be included in the evaluation of an investment project, since it is a cash inflow.
2.
In the case of CJ Co, the directors’ decision to ignore working capital recovery means ignoring a fourth year cash inflow of $298,130.

[1 – 2 marks]
A balancing allowance is claimed at the end of the fourth year of operation

1.
Introducing a balancing allowance which can only be claimed when allowed by the taxation authorities will distort the taxation aspects of the investment appraisal.
2.
If it is anticipated that a project will continue beyond the fourth year, including a balancing allowance in the evaluation will overstate cash inflows and hence the NPV, potentially leading to incorrect investment decisions being made.

[1 – 2 marks]
(c)
The first step is to ungear the equity beta of GZ Co. This removes the effect of the financial risk of the company on the value of its equity beta. It is usual to assume that the beta of debt is zero and hence the ungearing formula is as follows:
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Substituting, the asset beta = βa = 1·5 × 90/(90 + (0·7 × 30)) = 1·216
Using percentages: asset beta = βa = 1·5 × 75/(75 + (0·7 × 25)) = 1·216

The asset beta of GZ Co reflects only the business risk of the new business area.

[1 mark]
The next stage is to regear the asset beta into an equity beta that reflects the financial risk of the investing company. Rearranging the ungearing formula used earlier gives:
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Substituting, the equity beta = βe = 1·216 × (180 + (0·7 × 45))/180 = 1·429
[1 mark]
This regeared equity beta can be inserted in the capital asset pricing model equation to give a project-specific cost of equity:

ke = E(ri) = Rf + βe(E(rm) – Rf)

Substituting, the cost of equity = ke = 4% + (1·429 × 6%) = 12·6%
[1 mark]

[Explaining stages of calculation – 3 marks]
Answer 18
(a) Calculation of NPV
	Year
	0
	1
	2
	3
	4
	Marks

	
	$
	$
	$
	$
	$
	

	Sales revenue
	
	728,000
	1,146,390
	1,687,500
	842,400
	[2]

	Variable costs
	
	(441,000)
	(701,190)
	(1,041,750)
	(524,880)
	[2]

	Contribution
	
	287,000
	445,200
	645,750
	317,520
	

	Capital allowances
	
	(250,000)
	(250,000)
	(250,000)
	(250,000)
	[1]

	Taxable profit
	
	37,000
	195,200
	395,750
	67,520
	

	Taxation
	
	(11,100)
	(58,560)
	(118,725)
	(20,256)
	[1]

	After-tax profit
	
	25,900
	136,640
	277,025
	47,264
	

	Capital allowances
	
	250,000
	250,000
	250,000
	250,000
	[1]

	After-tax cash flow
	
	275,900
	386,640
	527,025
	297,264
	

	Initial investment
	(1,000,000)
	
	
	
	
	

	Working capital
	(50,960)
	(29,287)
	(37,878)
	59,157
	58,968
	[3]

	Net cash flows
	(1,050,960)
	246,613
	348,762
	586,182
	356,232
	

	Discount at 12%
	1.000
	0.893
	0.797
	0.712
	0.636
	[1]

	Present values
	(1,050,960)
	220,225
	277,963
	417,362
	226,564
	


NPV = $91,154 [1 mark]
[image: image11.emf]
(b)

Calculation of IRR
	Year
	0
	1
	2
	3
	4
	Marks

	
	$
	$
	$
	$
	$
	

	Net cash flows
	(1,050,960)
	246,613
	348,762
	586,182
	356,232
	

	Discount @ 20%
	1.000
	0.833
	0.694
	0.579
	0.482
	

	Present values
	(1,050,960)
	205,429
	242,041
	339,399
	171,704
	


NPV = ($92,387)
[1 mark]

IRR = 
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[2 marks]
(c)

Acceptability of the proposed investment in Product P
NPV comment:

The NPV is positive and so the proposed investment can be recommended on financial grounds.
[1 mark]
IRR comment:

1.
The IRR is greater than the discount rate used by SC Co for investment appraisal purposes and so the proposed investment is financially acceptable.
[1 mark]
2.
The cash flows of the proposed investment are conventional and so there is only one internal rate of return. Furthermore, only one proposed investment is being considered and so there is no conflict between the advice offered by the IRR and NPV investment appraisal methods.
[1 mark]
Limitations of the investment evaluations

Both the NPV and IRR evaluations are heavily dependent on the production and sales volumes that have been forecast and so SC Co should investigate the key assumptions underlying these forecast volumes. It is difficult to forecast the length and features of a product’s life cycle so there is likely to be a degree of uncertainty associated with the forecast sales volumes. Scenario analysis may be of assistance here in providing information on other possible outcomes to the proposed investment.
The inflation rates for selling price per unit and variable cost per unit have been assumed to be constant in future periods. In reality, interaction between a range of economic and other forces influencing selling price per unit and variable cost per unit will lead to unanticipated changes in both of these project variables. The assumption of constant inflation rates limits the accuracy of the investment evaluations and could be an important consideration if the investment were only marginally acceptable.
Since no increase in fixed costs is expected because SC Co has spare capacity in both space and labour terms, fixed costs are not relevant to the evaluation and have been omitted. No information has been offered on whether the spare capacity exists in future periods as well as in the current period. Since production of Product P is expected to more than double over three years, future capacity needs should be assessed before a decision is made to proceed, in order to determine whether any future incremental fixed costs may arise.

[3 – 4 marks]
(d)

Discussion of shareholder wealth maximization:

1.
The primary financial management objective of private sector companies is often stated to be the maximisation of the wealth of its shareholders.
2.
While other corporate objectives are also important, for example due to the existence of other corporate stakeholders than shareholders, financial management theory emphasises the importance of the objective of shareholder wealth maximisation.

[1 – 2 marks]

Link to share price maximization:
1.
Shareholder wealth increases through receiving dividends and through share prices increasing over time. Changes in share prices can therefore be used to assess whether a financial management decision is of benefit to shareholders.
2.
In fact, the objective of maximising the wealth of shareholders is usually substituted by the objective of maximising the share price of a company.

[1 – 2 marks]

Discussion of NPV investment appraisal method:
1.
The net present value (NPV) investment appraisal method advises that an investment should be accepted if it has a positive NPV. If a company accepts an investment with a positive NPV, the market value of the company, theoretically at least, increases by the amount of the NPV. A company with a market value of $10 million investing in a project with an NPV of $1 million will have a market value of $11 million once the investment is made.
2.
Shareholder wealth is therefore increased if positive NPV projects are accepted and, again theoretically, shareholder wealth will be maximised if a company invests in all projects with a positive NPV. This is sometimes referred to as the optimum investment schedule for a company.
3.
The NPV investment appraisal method also contributes towards the objective of maximising the wealth of shareholders by using the cost of capital of a company as a discount rate when calculating the present values of future cash flows. A positive NPV represents an investment return that is greater than that required by a company’s providers of finance, offering the possibility of increased dividends being paid to shareholders from future cash flows.

[2 – 3 marks]

Answer 19
(a) Calculation of NPV of ‘Fingo’ investment project

	Year
	1
	2
	3
	4
	Marks

	
	£000
	£000
	£000
	£000
	

	Sales revenue
	3,750
	1,680
	1,380
	1,320
	[1]

	Direct materials
	(810)
	(378)
	(324)
	(324)
	[1]

	Variable production
	(900)
	(420)
	(360)
	(360)
	[1]

	Advertising
	(650)
	(100)
	
	
	[1]

	Fixed costs
	(600)
	(600)
	(600)
	(600)
	[2]

	Taxable cash flow
	790
	182
	96
	36
	

	Taxation
	(237)
	(55)
	(29)
	(11)
	[1]

	
	553
	127
	67
	25
	

	CA tax benefits
	60
	60
	60
	60
	[1]

	Net cash flow
	613
	187
	127
	85
	

	Discount at 10%
	0.909
	0.826
	0.751
	0.683
	[1]

	Present values
	557.2
	154.5
	95.4
	58.1
	


	
	£000
	Marks

	Sum of PV of future benefits
	865.2
	

	Less: initial investment
	(800)
	

	NPV
	65.2
	[1]


Workings

Fixed costs in year 1 = 150,000 × 4 = £600,000 and since these represent a one-off increase in fixed production overheads, these are the fixed costs in subsequent years as well.
Annual capital allowance (CA) tax benefits = (800,000/4) × 0·3 = £60,000 per year
Comment

The net present value of £65,200 is positive and the investment can therefore be recommended on financial grounds. However, it should be noted that the positive net present value depends heavily on sales in the first year. In fact, sensitivity analysis shows that a decrease of 5% in first year sales will result in a zero net present value. (Note: candidates are not expected to conduct a sensitivity analysis)
[1 mark]
(b)

Calculation of IRR of Fingo investment project

	Year
	1
	2
	3
	4
	Marks

	
	£000
	£000
	£000
	£000
	

	Net cash flows
	613
	187
	127
	85
	

	Discount at 20%
	0.833
	0.694
	0.579
	0.482
	

	Present values
	510.6
	129.8
	73.8
	41.0
	

	
	
	
	
	
	

	
	
	£000
	
	
	

	PV of future benefits
	
	754.9
	
	
	

	Initial investment
	
	(800.0)
	
	
	

	NPV
	
	(45.1)
	
	
	[1]


IRR = 
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[3 marks]

Since the internal rate of return is greater than the discount rate used to appraise new investments, the proposed investment is financially acceptable. 
[1 mark]
(c)

There are many reasons that could be discussed in support of the view that net present value (NPV) is superior to other investment appraisal methods.
NPV considers cash flows

This is the reason why NPV is preferred to return on capital employed (ROCE), since ROCE compares average annual accounting profit with initial or average capital invested. Financial management always prefers cash flows to accounting profit, since profit is seen as being open to manipulation. Furthermore, only cash flows are capable of adding to the wealth of shareholders in the form of increased dividends. Both internal rate of return (IRR) and Payback also consider cash flows.
NPV considers the whole of an investment project

In this respect NPV is superior to Payback, which measures the time it takes for an investment project to repay the initial capital invested. Payback therefore considers cash flows within the payback period and ignores cash flows outside of the payback period. If Payback is used as an investment appraisal method, projects yielding high returns outside of the payback period will be wrongly rejected. In practice, however, it is unlikely that Payback will be used alone as an investment appraisal method.
NPV considers the time value of money

NPV and IRR are both discounted cash flow (DCF) models which consider the time value of money, whereas ROCE and Payback do not. Although Discounted Payback can be used to appraise investment projects, this method still suffers from the criticism that it ignores cash flows outside of the payback period. Considering the time value of money is essential, since otherwise cash flows occurring at different times cannot be distinguished from each other in terms of value from the perspective of the present time.
NPV is an absolute measure of return

NPV is seen as being superior to investment appraisal methods that offer a relative measure of return, such as IRR and ROCE, and which therefore fail to reflect the amount of the initial investment or the absolute increase in corporate value. Defenders of IRR and ROCE respond that these methods offer a measure of return that is understandable by managers and which can be intuitively compared with economic variables such as interest rates and inflation rates.
NPV links directly to the objective of maximising shareholders’ wealth

The NPV of an investment project represents the change in total market value that will occur if the investment project is accepted. The increase in wealth of each shareholder can therefore be measured by the increase in the value of their shareholding as a percentage of the overall issued share capital of the company. Other investment appraisal methods do not have this direct link with the primary financial management objective of the company.
NPV always offers the correct investment advice

With respect to mutually exclusive projects, NPV always indicates which project should be selected in order to achieve the maximum increase on corporate value. This is not true of IRR, which offers incorrect advice at discount rates which are less than the internal rate of return of the incremental cash flows. This problem can be overcome by using the incremental yield approach.
NPV can accommodate changes in the discount rate

While NPV can easily accommodate changes in the discount rate, IRR simply ignores them, since the calculated internal rate of return is independent of the cost of capital in all time periods.
NPV has a sensible re-investment assumption

NPV assumes that intermediate cash flows are re-invested at the company’s cost of capital, which is a reasonable assumption as the company’s cost of capital represents the average opportunity cost of the company’s providers of finance, i.e. it represents a rate of return which exists in the real world. By contrast, IRR assumes that intermediate cash flows are reinvested at the internal rate of return, which is not an investment rate available in practice.

NPV can accommodate non-conventional cash flows

Non-conventional cash flows exist when negative cash flows arise during the life of the project. For each change in sign there is potentially one additional internal rate of return. With non-conventional cash flows, therefore, IRR can suffer from the technical problem of giving multiple internal rates of return.


[Up to 2 marks for each detailed point made]
Answer 20
(a)

Net present value evaluation of new confectionery investment

	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Sales 
	3,605
	8,488
	11,474
	16,884
	
	[2]

	Variable cost
	(2,019)
	(5,093)
	(6,884)
	(10,299)
	
	[2]

	Fixed costs
	(1,030)
	(1,910)
	(3,060)
	(4,277)
	
	[1]

	Taxable cash flow
	556
	1,485
	1,530
	2,308
	
	

	Taxation
	
	(167)
	(446)
	(459)
	(692)
	[1.5]

	CA tax benefits
	
	150
	113
	84
	253
	[2.5]

	Working capital
	(23)
	(23)
	(24)
	820
	
	[2]

	After-tax cash flows
	533
	1,445
	1,173
	2,753
	(439)
	

	Discount at 12%
	0.893
	0.797
	0.712
	0.636
	0.567
	[1]

	Present values
	476
	1,152
	835
	1,751
	(249)
	

	
	
	
	
	
	
	

	
	$000
	
	
	
	
	

	Sum of PV
	3,965
	
	
	
	
	

	Working capital
	(750)
	
	
	
	
	[1]

	Initial investment
	(2,000)
	
	
	
	
	

	NPV
	1,215
	
	
	
	
	[1]


Comment:

The proposed investment in the new product is financially acceptable, as the NPV is positive. [1 mark]
Examiner’s note:

Including capital allowance tax benefits by subtracting capital allowances, calculating tax liability and then adding back the capital allowances is also acceptable.
[image: image14.emf]
(b)
The proposal to use a four-year time horizon

· The finance director believes that cash flows are too uncertain after four years to be included in the net present value calculation, even though sales will continue beyond four years.
· While it is true that uncertainty increases with project life, cutting off the analysis after four years will underestimate the value of the investment to the extent that cash flows after the cut-off point are ignored.
· Furthermore, since the new confectionery line is expected to be popular, cash flows after year four could be substantial, increasing the extent of the undervaluation.
· Artificially terminating the evaluation after four years has accelerated the recovery of working capital and has also led to a large balancing allowance. These increased cash flows, which arise in years four and five respectively, will overestimate the value of the investment.

[1 – 2 marks]
The value of cash flows after the fourth year of operation

The approach here should be to calculate the present value of the expected future cash flows beyond year four. If the before-tax cash flows are assumed to be constant and if the one-year delay in tax liabilities is ignored, the year four present value of future cash flows beyond year four can be estimated using a perpetuity approach. If inflation in year five is ignored, the year four present value of cash flows from year five onwards will be:
2,308,000 × (1 – 0·3)/0·12 = $13,463,000

The year zero present value of these cash flows = 13,463,000 × 0·636 = $8,562,468

If one year’s inflation is included:

2,308,000 × 1·03 × (1 – 0·3))/0·12 = $13,867,000

The year zero present value of these cash flows = 13,867,000 × 0·636 = $8,819,000

[Calculation: 1 – 2 marks]
Although these calculations ignore the capital allowance tax benefits (which will decrease each year) and the incremental investment in working capital (which will increase slightly each year), the present value of cash flows after year four is still substantial.

[Discussion: 1 – 2 marks]
(c)

Examiner note: only THREE ways of incorporating risk into investment appraisal were required to be discussed.
Risk and uncertainty

Risk in investment appraisal refers to the attachment of probabilities to the possible outcomes from an investment project and therefore represents a quantified assessment of the variability of expected returns. Uncertainty cannot be quantified by attaching probabilities and although the terms are often used interchangeably, the difference is important in investment appraisal.
Sensitivity analysis

This assesses the sensitivity of project NPV to changes in project variables. It calculates the relative change in a project variable required to make the NPV zero, or the relative change in NPV for a fixed change in a project variable. Only one variable is considered at a time. When the sensitivities for each variable have been calculated, the key or critical variables can be identified. These show where assumptions may need to be checked and where managers could focus their attention in order to increase the likelihood that the project will deliver its calculated benefits. However, since sensitivity analysis does not incorporate probabilities, it cannot be described as a way of incorporating risk into investment appraisal, although it is often described as such.
Probability analysis

This approach involves assigning probabilities to each outcome of an investment project, or assigning probabilities to different values of project variables. The range of net present values that can result from an investment project is then calculated, together with the joint probability of each outcome. The net present values and their joint probabilities can be used to calculate the mean or average NPV (the expected NPV or ENPV) which would arise if the investment project could be repeated a large number of times. Other useful information that could be provided by the probability analysis includes the worst outcome and its probability, the probability of a negative NPV, the best outcome and its probability, and the most likely outcome. Managers could then make a decision on the investment that took account more explicitly of its risk profile.
Risk-adjusted discount rate

It appears to be intuitively correct to add a risk premium to the ‘normal’ discount rate to assess a project with greater than normal risk. The theoretical approach here would be to use the capital asset pricing model (CAPM) to determine a project-specific discount rate that reflected the systematic risk of an investment project. This can be achieved by selecting proxy companies whose business activities are the same as the proposed investment project: removing the effect of their financial risk by ungearing their equity betas to give an average asset beta; regearing the asset beta to give an equity beta reflecting the financial risk of the investing company; and using the CAPM to calculate a project-specific cost of equity for the investment project.
Adjusted payback

Payback can be adjusted for risk, if uncertainty is considered to be the same as risk, by shortening the payback period. The logic here is that as uncertainty (risk) increases with the life of the investment project, shortening the payback period for a project that is relatively risky will require it to pay back sooner, putting the focus on cash flows that are more certain (less risky) because they are nearer in time.
Payback can also be adjusted for risk by discounting future cash flows with a risk-adjusted discount rate, i.e. by using the discounted payback method. The normal payback period target can be applied to the discounted cash flows, which will have decreased in value due to discounting, so that the overall effect is similar to reducing the payback period with undiscounted cash flows.

[2 – 3 marks per method]
Answer 21
(a)

	
	1
	2
	3
	4
	5
	6
	Marks

	
	$000
	$000
	$000
	$000
	$000
	$000
	

	Sales revenue
	1,600
	1,600
	1,600
	1,600
	1,600
	
	[0.5]

	Variable costs
	(1,100)
	(1,100)
	(1,100)
	(1,100)
	(1,100)
	
	[0.5]

	Contribution
	500
	500
	500
	500
	500
	
	

	Fixed costs
	(160)
	(160)
	(160)
	(160)
	(160)
	
	[0.5]

	Taxable cash flow
	340
	340
	340
	340
	340
	
	

	Tax liabilities
	
	(102)
	(102)
	(102)
	(102)
	(102)
	[1]

	After-tax cash flow
	340
	238
	238
	238
	238
	(102)
	

	Working capital
	
	
	
	
	90
	
	[0.5]

	Scrap value
	
	
	
	
	40
	
	[0.5]

	Net cash flow
	340
	238
	238
	238
	368
	(102)
	

	Discount factors
	0.901
	0.812
	0.731
	0.629
	0.593
	0.535
	[0.5]

	Present values
	306
	193
	174
	157
	218
	(55)
	

	
	
	
	
	
	
	
	

	
	$000
	
	
	
	
	
	

	PV of cash inflows
	993
	
	
	
	
	
	

	Working capital investment
	(90)
	
	
	
	
	
	[0.5]

	Cost of machine
	(800)
	
	
	
	
	
	[0.5]

	NPV
	103
	
	
	
	
	
	[1]


Since the investment has a positive NPV, it is financially acceptable. [1 mark]

(b)

NPV at 11% was found to be $103,000.

NPV at 17%:

	
	1
	2
	3
	4
	5
	6

	
	$000
	$000
	$000
	$000
	$000
	$000

	Net cash flow
	340
	238
	238
	268
	368
	(102)

	Discount factors
	0.855
	0.731
	0.624
	0.534
	0.456
	0.390

	PV
	291
	174
	149
	127
	168
	(40)

	
	
	
	
	
	
	

	
	$000
	
	
	
	
	

	PV of cash inflows
	869
	
	
	
	
	

	WC investment
	(90)
	
	
	
	
	

	Cost of machine
	(800)
	
	
	
	
	

	NPV
	(21)
	[1]
	
	
	
	


IRR = 
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Since the internal rate of return of the investment (16%) is greater than the cost of capital of Warden Co, the investment is financially acceptable. [1 mark]
(Examiner’s note: although the value of the calculated IRR will depend on the two discount rates used in linear interpolation, other discount rate choices should produce values close to 16%.)

(c)
Sensitivity analysis indicates which project variable is the key or critical variable, i.e. the variable where the smallest relative change makes the net present value (NPV) zero. Sensitivity analysis can show where management should focus attention in order to make an investment project successful, or where underlying assumptions should be checked for robustness.
The sensitivity of an investment project to a change in a given project variable can be calculated as the ratio of the NPV to the present value (PV) of the project variable. This gives directly the relative change in the variable needed to make the NPV of the project zero.

[1 mark]
Selling price sensitivity

The PV of sales revenue = 100,000 × 16 × 3.696 = $5,913,600

The tax liability associated with sales revenue needs be considered, as the NPV is on an after-tax basis.

Tax liability arising from sales revenue = 100,000 × 16 × 0.3 = $480,000 per year

The PV of the tax liability without lagging = 480,000 × 3.696 = $1,774,080

(Alternatively, PV of tax liability without lagging = 5,913,600 × 0.3 = $1,774,080)

Lagging by one year, PV of tax liability = 1,774,080 × 0.901 = $1,598,446

After-tax PV of sales revenue = 5,913,600 – 1,598,446 = $4,315,154
[2 marks]
Sensitivity = 100 × 103,000/4,315,154 = 2.4%
[2 marks]
Discount rate sensitivity

Increase in discount rate needed to make NPV zero = 16 – 11 = 5%

Relative change in discount rate needed to make NPV zero = 100 × 5/11 = 45%

[1 mark]
Of the two variables, the key or critical variable is selling price, since the investment is more sensitive to a change in this variable (2.4%) than it is to a change in discount rate (45%).
[1 mark]
(d)
Nature of the capital rationing problem

· In real-world capital investment decisions, companies are limited in the funds that are available for investment. However, the basis for investment decisions should still be to maximise the wealth of shareholders.
· The NPV decision rule calls for a company to invest in all projects with a positive net present value, but this is theoretically possible only in a perfect capital market, i.e. a capital market where there is no limit on the finance available. Since investment funds are limited in the real world, it is not possible in the real world for a company to invest in all projects with a positive NPV.

[1 – 2 marks]
Causes of the capital rationing problem

The reasons why investment funds are limited in the real world are either external to the company (hard capital rationing) or internal to the company (soft capital rationing).
Hard capital rationing:
· Several reasons have been suggested for hard capital rationing, such as that investors may feel that a company is too risky to invest in, with its credit rating being seen as too low for the amount of investment it needs.
· Perhaps capital markets may be depressed, so that there is a general unwillingness by investors to provide funds for capital investment.
· Capital may be in short supply due to ‘crowding-out’ as a result of high government borrowing, for example in order to finance a Keynsian injection of funds into the circular flow of income so as to encourage or assist recovery from an economic recession.
Soft capital rationing:

· Soft capital rationing may be due to reluctance by a company to raise finance. For example:

· the amount of funds needed may be small in relation to the costs of raising the finance: or
· the company may wish to avoid dilution of control or earnings per share by issuing new equity; or
· the company may wish to avoid a commitment to paying fixed interest because it believes future economic conditions may put its profitability under pressure; or

· Alternatively, the company may limit the funds available for capital investment in order to encourage competition between potential investment projects, so that only robust investment projects are accepted. This is the ‘internal capital market’ reason for soft capital rationing.

[3 – 4 marks]
Overcoming the capital rationing problem

When projects are divisible:

· If a company cannot invest in all projects with a positive NPV, it must ensure that it generates the maximum return per dollar invested.
· With single-period capital rationing, where investment funds are limited in the first year only, divisible investment projects can be ranked in order of desirability using the profitability index.
· This can be defined either as the NPV divided by the initial investment, or as the present value of future cash flows divided by the initial investment.
· The optimal investment decision for a company is then to invest in the projects in turn, moving from highest profitability index downwards, until all the funds have been exhausted. This may require partial investment in the last desirable project selected, which is possible with divisible investment projects.
When projects are not divisible:

· Where investment projects are not divisible, the total NPV of various combinations of projects must be compared, within the limit of the investment funds available, in order to select the combination of projects with the highest NPV.
· This will be the optimum investment decision. Surplus funds may be left over, but since the highest-NPV combination has been selected, the amount of surplus funds is irrelevant to the selection of the optimal investment schedule. Investing these surplus funds in a bank or in the money market would have an NPV of zero.

[2 – 4 marks]
Answer 22
(a)

Calculation of net present value (NPV)

As nominal after-tax cash flows are to be discounted, the nominal after-tax weighted average cost of capital of 7% must be used.
	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Sales 
	1,300
	2,466
	3,622
	2,018
	
	[2]

	Variable cost
	(513)
	(1,098)
	(1,809)
	(1,035)
	
	[1]

	Contribution
	787
	1,368
	1,813
	983
	
	

	Fixed costs
	(105)
	(115)
	(125)
	(125)
	
	[0.5]

	Taxable cash flow
	682
	1,253
	1,688
	858
	
	

	Taxation
	
	(205)
	(376)
	(506)
	(257)
	[1]

	CA tax benefits
	
	113
	84
	63
	160
	[4]

	After-tax cash flow
	682
	1,161
	1,396
	415
	(97)
	

	Scrap value
	
	
	
	100
	
	[0.5]

	Net cash flow
	682
	1,161
	1,396
	515
	(97)
	

	Discount at 7%
	0.935
	0.873
	0.816
	0.763
	0.713
	[0.5]

	Present values
	638
	1,014
	1,139
	393
	(69)
	

	
	
	$000
	
	
	
	

	Present value of cash inflows
	3,115
	
	
	
	

	Cost of machine
	
	(1,500)
	[0.5]
	
	
	

	NPV
	
	1,615
	[1]
	
	
	


Project 1 has a positive NPV of $1,615,000 and so it is financially acceptable to Ridag Co. However, the discount rate used here is the current weighted average after-tax cost of capital. As this is a recently-developed product, it may be appropriate to use a project-specific discount rate that reflects the risk of the new product launch.
[1 mark]
Workings

Sales revenue

[image: image16.emf]
Variable cost

[image: image17.emf]
Capital allowance tax benefits

[image: image18.emf]
*843,750 – 210,938 – 100,000 = $532,812
(b)
Calculation of equivalent annual cost for machine 1

Since taxation and capital allowances are to be ignored, and where relevant all information relating to project 2 has already been adjusted to include future inflation, the correct discount rate to use here is the nominal before-tax weighted average cost of capital of 12%.
	Year
	0
	1
	2
	3
	4

	
	$
	$
	$
	$
	$

	Maintenance costs
	
	(25,000)
	(29,000)
	(32,000)
	(35,000)

	Investment and scrap
	(200,000)
	
	
	
	25,000

	Net cash flow
	(200,000)
	(25,000)
	(29,000)
	(32,000)
	(10,000)

	Discount at 12%
	1.000
	0.893
	0.797
	0.712
	0.636

	Present values
	(200,000)
	(22,325)
	(23,113)
	(22,784)
	(6,360)


	Present value of cash flows
	$274,582
	

	Cumulative present value factor
	3.037
	

	Equivalent annual cost = 274,582/3.037 =
	$90,412
	[2 marks]


Calculation of equivalent annual cost for machine 2
	Year
	0
	1
	2
	3

	
	$
	$
	$
	$

	Maintenance costs
	
	(15,000)
	(20,000)
	(25,000)

	Investment and scrap
	(225,000)
	
	
	50,000

	Net cash flow
	(225,000)
	(15,000)
	(20,000)
	25,000

	Discount at 12%
	1.000
	0.893
	0.797
	0.712

	Present values
	(225,000)
	(13,395)
	(15,940)
	17,800


	Present value of cash flows
	$236,535
	

	Cumulative present value factor
	2.402
	

	Equivalent annual cost = 236,535/2.402 =
	$98,474
	[2 marks]


The machine with the lowest equivalent annual cost should be purchased and calculation shows this to be Machine 1. If the present value of future cash flows had been considered alone, Machine 2 (cost of $236,535) would have been preferred to Machine 1 (cost of $274,582). However, the lives of the two machines are different and the equivalent annual cost method allows this to be taken into consideration.
[2 marks]
(c)

Within the context of investment appraisal, risk relates to the variability of returns and so it can be quantified, for example by forecasting the probabilities related to future cash flows. From this point of view, risk can be differentiated from uncertainty, which cannot be quantified. Uncertainty can be said to increase with project life, while risk increases with the variability of returns.
[1 mark]
It is commonly said that risk can be included in the investment appraisal process by using sensitivity analysis, which determines the effect on project net present value of a change in individual project variables. The analysis highlights the project variable to which the project net present value is most sensitive in relative terms. However, since sensitivity analysis changes only one variable at a time, it ignores interrelationships between project variables.
While sensitivity analysis can indicate the key or critical variable, it does not indicate the likelihood of a change in the future value of this variable, i.e. sensitivity analysis does not indicate the probability of a change in the future value of the key or critical variable. For this reason, given the earlier comments on risk and uncertainty, it can be said that sensitivity analysis is not a method of including risk in the investment appraisal process.

[2 – 3 marks]
Probability analysis, as its name implies, attaches probabilities to the expected future cash flows of an investment project and uses these to calculate the expected net present value (ENPV). The ENPV is the average NPV that would be expected to occur if an investment project could be repeated a large number of times. The ENPV can also be seen as the mean or expected value of an NPV probability distribution. Given the earlier discussion of risk and uncertainty, it is clear that probability analysis is a way of including a consideration of risk in the investment appraisal process. It is certainly a more effective way of considering the risk of investment projects than sensitivity analysis.
A weakness of probability analysis, however, lies in the difficulty of estimating the probabilities that are to be attached to expected future cash flows. While these probabilities can be based on expert judgement and previous experience of similar investment projects, there remains an element of subjectivity which cannot be escaped.

[2 – 3 marks]
Answer 23
(a)
Calculation of net present value (NPV)
	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Sales revenue
	5,614
	7,214
	9,015
	7,034
	
	[2]

	Variable costs
	(3,031)
	(3,931)
	(5,135)
	(4,174)
	
	[2]

	Contribution
	2,583
	3,283
	3,880
	2,860
	
	

	Fixed costs
	(1,530)
	(1,561)
	(1,592)
	(1,624)
	
	[1]

	Taxable cash flow
	1,053
	1,722
	2,288
	1,236
	
	

	Tax
	
	(316)
	(517)
	(686)
	(371)
	[2]

	CA tax benefits
	
	300
	300
	300
	300
	[2]

	After-tax cash flow
	1,053
	1,706
	2,071
	850
	(71)
	

	Discount at 12% [1]
	0.893
	0.797
	0.712
	0.636
	0.567
	[1]

	Present values
	940
	1,360
	1,475
	541
	(40)
	

	
	
	
	
	
	
	

	PV of future cash flows
	4,276
	
	
	
	
	

	Initial investment
	(4,000)
	
	
	
	
	

	NPV
	276
	[1]
	
	
	
	


Comment

Since the proposed investment has a positive net present value of $276,000, it is financially acceptable. [1 mark]

[image: image19.emf]
(b)
Calculation of return on capital employed (ROCE)

	
	$
	Marks

	Total before-tax cash flow
	6,299,000
	

	Total depreciation
	(4,000,000)
	[1]

	Total accounting profit
	2,299,000
	


Average annual profit = $2,299,000/4 = $574,750
[1]
Average investment = $4,000,000/2 = $2,000,000
[1]
ROCE (ARR) = 574,750/2,000,000 = 28.7%
[1]
Discussion
The ROCE is greater than the 20% target ROCE of the investing company and so the proposed investment is financially acceptable. However, the investment decision should be made on the basis of information provided by a discounted cash flow (DCF) method, such as net present value or internal rate of return.

[1 – 2 marks]
(c)
A substantial increase in interest rates will increase the financing costs of BQK Co and its customers. These will affect the discount rate used in the investment appraisal decision-making process and the value of project variables.
Customer financing costs

Each customer finances their house purchase through a long-term personal loan from their bank. A substantial rise in interest rates will increase the borrowing costs of existing and potential customers of BQK Co, and will therefore increase the amount of cash they pay to buy one of the houses.

[2 – 3 marks]
Company financing costs

The cost of debt of BQK Co will change with interest rates in the economy. A substantial rise in interest rates will therefore lead to a substantial increase in the cost of debt of the company. This will lead to an increase in the weighted average cost of capital (WACC) of BQK Co, the actual increase depending on the relative proportion of debt compared to equity in the company’s capital structure.
The cost of equity will also increase as interest rates rise, contributing to the increase in the WACC. Since most companies have a greater proportion of equity finance as compared to debt finance, the increase in the cost of equity is likely to have a more significant effect on the WACC than the increase in the cost of debt.

[2 – 3 marks]
Effect on the capital investment appraisal process

Since the business of the company is building houses, the WACC of the company is likely to be the discount rate it uses in evaluating investment decisions such as the one under consideration. An increase in WACC will therefore lead to a decrease in the NPV of investment projects and some projects may no longer be attractive.
In order to make the investment project more attractive, the prices of the houses offered for sale might have to increase. This could make the houses more difficult to sell and lead to increased costs due to slower sales.

Houses could also be more difficult to sell as customers would be more reluctant to commit themselves to long-term personal loans when interest rates are historically high.
Construction and infrastructure costs might increase as suppliers seek to pass on their higher borrowing costs.
Overall, income per year could decrease and the time period for the investment might need to be extended to accommodate the slower sales process.

[2 – 3 marks]
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