
Revision 2 – Investment Appraisal

Answer 1
(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 x 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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(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]
ACCA Marking Scheme
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Answer 2

(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 x 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 x (3 – 1·65)) – 10,000 = $17,000 per year

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

[2 marks]
[image: image5.emf]
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 x 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 x 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 x 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 x 0·3) + (20,000 x 0·6) + (22,500 x 0·1) = 19,500 units
[1 mark]
Expected NPV = (((19,500 x 1·35) – 10,000) x 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 x 1·35) – 10,000) x 3·605) – 50,000 = ($882)

The NPV of the best case is:

(((22,500 x 1·35) – 10,000) x 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]
ACCA Marking Scheme
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Answer 3

(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
	3,251
	14,269
	20,289
	


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

	Year
	Tax written down value b/d
	Writing down allowance (WDA) 25%
	Tax effect at 30% - tax reduction

	
	$
	$
	$

	2008
	360,000
	90,000
	27,000

	2009
	270,000
	67,500
	20,250

	2010
	202,500
	50,625
	15,188

	2011
	151,875
	37,969
	11,391

	2012
	113,906
	
	


The tax effect is one year in arrears, so the reduction relating to 2008 affects cash flows in 2009, and so on.

W2 Balance allowance/charge and its tax effect

	
	$

	Tax written down value at start of year of sale
	113,906

	Sale proceeds
	20,000

	Balancing allowance
	93,906

	
	

	Effect on tax: reduction in tax at 30%
	28,172


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) x 3.17 = (475,500) [1 mark]
PV of tax relief = [(150,000 x 0.3 x 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 x (2.487 + 1) = (488,180) [1 mark]
PV of tax relief = [(140,000 x 0.3) x (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 x 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 x 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]
ACCA Marking Scheme
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Answer 4
(a)

2 year cycle: (cash flows are inflated according to their individual inflation rates)
[image: image8.emf]
Equivalent annual cost = 12,705/(annuity factor at 15% for two years) = 12,705/1·626 = 7,813

3 year cycle: (cash flows are inflated according to their individual inflation rates)
[image: image9.emf]
Equivalent annual cost = 18,496/(annuity factor at 15% for three years) = 18,496/2·283 = 8,101
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 5
(a)(i)

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

	
	$
	$
	$
	$

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

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

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

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

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

	Year 5
	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
	(477,791 / 400,000)
	1.19
	1

	Project 3
	(507,584 / 450,000)
	1.13
	2



[2 marks]
The optimum investment schedule involves investment in projects 3 and 2:
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[2 marks]
(a)(ii)

[image: image11.emf]
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]
ACCA Marking Scheme
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Answer 6
(a)

Calculation of weighted average cost of capital

Cost of equity = 4·5 + (1·2 x 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 x (1 – 0·25) = 5·25%
[1 mark]
Market value of equity = 5m x 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 x 19·05/21·05) + (5·25 x 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 x 0·25 = $125,000 per year

Working capital investment

[image: image13.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]
ACCA Marking Scheme
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Answer 7
(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]

	Before-tax 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: image15.emf]
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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: image17.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:
[image: image18.emf]
Substituting, the asset beta = βa = 1·5 x 90/(90 + (0·7 x 30)) = 1·216
Using percentages: asset beta = βa = 1·5 x 75/(75 + (0·7 x 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:
βe = βa (Ve + Vd(1 – T))/Ve
Substituting, the equity beta = βe = 1·216 x (180 + (0·7 x 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 x 6) = 12·6%
[1 mark]

[Explaining stages of calculation – 3 marks]
ACCA Marking Scheme
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Answer 8
(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: image20.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 = 
[image: image21.wmf]%

16

%)

12

%

20

(

387

,

92

154

,

91

154

,

91

%

12

=

-

´

+

+

 
[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]

ACCA Marking Scheme
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Answer 9

(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 x 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) x 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]
ACCA Marking Scheme
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