Chapter 16 DCF with Inflation and Taxation

Answer 1

(1 + i) = (1 + r)(1 + h) = 1.08 × 1.05 = 1.134

i = 13.4%.
Examination Style Questions
Answer 2
(a)(i)

	Year
	0
	1
	2

	
	$
	$
	$

	Cost of machinery
	(1,200,000)
	
	

	Revenue
	
	1,000,000
	1,000,000

	Operating costs
	
	(250,000)
	(250,000)

	Overhead
	
	(90,000)
	(90,000)

	Depreciation
	
	(600,000)
	(600,000)

	Profit before tax
	
	60,000
	60,000

	Less: Tax (17%)
	
	(10,200)
	(10,200)

	Profit after tax
	
	49,800
	49,800

	Add: Depreciation
	
	600,000
	600,000

	Net cash flow
	(1,200,000)
	649,800
	649,800


(a)(ii)

Net working capital refers to net change in current assets and current liabilities. Sales normally require support of not only fixed assets but also current assets which in turn may be financed by both short term and long term sources of funds. Hence, net increase in working capital at the beginning of the project should be regarded as additional initial cash outlay whilst the recapturing of the net increase in working capital at the end of the project should be regarded as additional cash inflow.
	Year
	0
	1
	2

	
	$
	$
	$

	Cost of machinery
	(1,200,000)
	
	

	Working capital
	(100,000)
	
	100,000

	Operating cash flow
	
	649,800
	649,800

	Net cash flow
	(1,300,000)
	649,800
	749,800


(a)(iii)
The salvage value would have two impacts. First, it would affect in each year the depreciation and therefore EBIT, tax and net profit. Second, it would affect the cash flow as additional cash inflow at the end of the project.
(2 marks)
	Year
	0
	1
	2

	
	$
	$
	$

	Revenue
	
	1,000,000
	1,000,000

	Operating costs
	
	(250,000)
	(250,000)

	Overhead
	
	(90,000)
	(90,000)

	Depreciation
	
	(500,000)
	(500,000)

	Profit before tax
	
	160,000
	160,000

	Less: Tax (17%)
	
	(27,200)
	(27,200)

	Profit after tax
	
	132,800
	132,800

	Add: Depreciation
	
	500,000
	500,000

	Machinery
	(1,200,000)
	-
	200,000

	Net cash flow
	(1,200,000)
	632,800
	832,800


(a)(iv)
The research and development money already spend last year is a sunk cost which should not have any impact on the cash flow analysis here. Hence all the cash flows remain the same.

	Year
	0
	1
	2

	
	$
	$
	$

	Net cash flow
	(1,200,000)
	649,800
	649,800



(2 marks)

(b)(i)
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IRR = 5.5%
(2 marks)
(b)(ii)

Since the company’s required return is not given, accept the project if the company’s required return is less than or equal to 5.5% and reject the project if the company’s required return is greater than 5.5%.
(2 marks)

One common disadvantage of using IRR is that it is a relative measure (i.e. a percentage) and does not reflect the change in the value of the firm as compared with NPV. Other disadvantages are also acceptable.
(2 marks)
Answer 3
(a)

	Year
	Cash flows
	DF @ 3%
	PV

	0
	-800,000
	1.000
	-800,000

	1
	400,000
	0.9709
	388,360

	2
	400,000
	0.9426
	377,040

	3
	400,000
	0.9151
	366,040

	
	
	NPV =
	331,440



(3 marks)
(b)
Nominal discount rate = (1 + 3%)(1 + 4%) – 1 = 7.12%

	Year
	Cash flows
	DF @ 7.12%
	PV

	0
	-800,000
	1.000
	-800,000

	1
	400,000 x (1 + 4%) = 416,000
	0.9335
	388,350

	2
	400,000 x (1 + 4%)2 = 432,640
	0.8715
	377,038

	3
	400,000 x (1 + 4%)3 = 449,945.6
	0.8136
	366,057

	
	
	NPV =
	331,445



(4 marks)
(c)

We should be indifferent in this particular case as the NPVs in (i) and (ii) are the same. We may prefer to use nominal cash flows and nominal discount rate in other complicated cases where different price adjustments may apply to different cash flow items like revenues and costs but all cash flow items are discounted at the same nominal discount rate.
(3 marks)
Answer 4
(a)

Calculation of NPV

	Year
	1
	2
	3
	4
	Marks

	
	£000
	£000
	£000
	£000
	

	Sales revenue
	2,800
	4,050
	5,100
	3,825
	[1]

	Variable costs
	(2,184)
	(2,727)
	(3,040)
	(2,370)
	[2]

	Contribution
	616
	1,323
	2,060
	1,455
	

	Fixed costs
	(515)
	(530)
	(546)
	(563)
	[2]

	Taxable cash flow
	101
	7893
	1,514
	892
	

	Taxation
	(30)
	(238)
	(454)
	(268)
	[1]

	
	71
	555
	1,060
	624
	

	Capital allowance tax benefits
	60
	45
	34
	25
	[2]

	After-tax cash flow
	131
	600
	1,094
	649
	

	11% discount factors
	0.901
	0.812
	0.731
	0.659
	[1]

	Present values
	118
	487
	800
	428
	[1]


	
	£000
	Marks

	Sum of PV of future benefits
	1,833
	

	Less: initial investment
	(1,000)
	[1]

	NPV
	833
	[1]


Notes:
Working capital comment:

1.
Because the investment continues in operation after the four-year period, working capital is not recovered in the above calculation.
2.
It is possible to make an assumption concerning incremental investment in working capital to accommodate inflation, but no specific inflation rate for working capital is provided. An assumption of 3–4% inflation in working capital would be reasonable given the expected inflation in variable and fixed costs.

[1 – 2 marks for working capital comment]
NPV calculation comment:

1.
The NPV calculation uses the company’s four-year evaluation period, but the terminal value of the investment at the end of this period could sensibly be considered. The remaining capital allowance tax benefit of £76,000 (800 x 30% – 60 – 45 – 34 – 25) could be taken at the end of year 5 (other assumptions are possible) giving a present value of 76 x 0·593 = £45,100.
2.
The after-tax cash flow (before capital allowance tax benefits) of £624,000 in year 4 could be assumed to continue for another four years (other assumptions are possible) giving a present value of 624 x 3·102 x 0·659 = £1,276,000. These considerations would increase the net present value of the investment by 158% to £2,154,100.

[2 marks]
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(b)
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(c)

1.
The proposed investment has a positive net present value of £833,000 over four years of operation compared with an initial investment of £1 million and so is financially acceptable.
[1 mark]
2.
The company has payback and discounted payback targets, but these are not a guide to project acceptability because of the shortcomings of payback as an investment appraisal method. The proposed investment fails to meet the payback target of two years, but meets the discounted payback target of three years. While discounted payback counters the criticism that payback ignores the time value of money, it still ignores cash flows outside of the discounted payback period and so cannot be recommended to evaluate other than conventional investments.
[1 mark]
The net present value calculation could be improved in several ways.
1.
One obvious improvement would be the consideration of project cash flows beyond the four-year evaluation period used by Hendil plc. The company expects the new product range to sell for several years after the end of the evaluation period and if these sales are at a profit, the net present value would be higher than calculated.
[1 mark]
2.
Another improvement would be more detailed information about the new product range, for which only average selling price and average variable cost data are provided. The basis for these averages is not stated and it is not known whether the products in the new range are substitutes or alternatives, or whether a constant product mix is being assumed. The basis for the changing annual sales volumes should also be explained.
[2 marks]
3.
The assumption of constant annual inflation for variable and fixed costs is questionable. The information provided implies that inflation may have been taken into account in forecasting selling prices, but the selling price growth rates are sequentially 12·5%, 13·3% and zero, and so some factor other than inflation has also been used in the selling price forecast. 
[1 mark] The net present value evaluation could be improved if the basis for the forecast was known and could be verified as reasonable.
Answer 5
(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]
Answer 6
(a) Calculation of NPV

Nominal discount rate using Fisher effect: 1.057 x 1.05 = 1.1098 i.e. 11% [1 mark]
	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Sales (W1)
	433
	509
	656
	338
	
	[2]

	Variable cost (W2)
	284
	338
	439
	228
	
	[1]

	Contribution
	149
	171
	217
	110
	
	

	Fixed production OH
	27
	28
	30
	32
	
	[1]

	Net cash flow
	122
	143
	187
	78
	
	

	Tax
	
	(37)
	(43)
	(56)
	(23)
	[2]

	CA tax benefits (W3)
	
	19
	14
	11
	30
	[3]

	After-tax cash flow
	122
	125
	158
	33
	7
	

	Disposal
	
	
	
	5
	
	

	After-tax cash flow
	122
	125
	158
	38
	7
	

	DF @ 11%
	0.901
	0.812
	0.731
	0.659
	0.593
	[1]

	Present values
	110
	102
	115
	25
	4
	


	
	$
	Marks

	PV of future benefits
	356,000
	

	Less: initial investment
	(250,000)
	

	NPV
	106,000
	[1]


Since NPV is positive, the purchase of the machine is acceptable on financial grounds. [1 mark]
[image: image6.emf]
[image: image7.emf]
(b)

Calculation of before-tax return on capital employed

Total net before-tax cash flow = 122 + 143 + 187 + 78 = $530,000

Total depreciation = 250,000 – 5,000 = $245,000

Average annual accounting profit = (530 – 245)/ 4 = $71,250 [2 marks]
Average investment = (250,000 + 5,000)/ 2 = $127,500 [2 marks]
Return on capital employed = 100 x 71,250/ 127,500 = 56% [1 mark]
Given the target return on capital employed of Trecor Co is 20% and the ROCE of the investment is 56%, the purchase of the machine is recommended.
(c)

Strengths:

1.
One of the strengths of internal rate of return (IRR) as a method of appraising capital investments is that it is a discounted cash flow (DCF) method and so takes account of the time value of money.
2.
It also considers cash flows over the whole of the project life and is sensitive to both the amount and the timing of cash flows.
3.
It is preferred by some as it offers a relative measure of the value of a proposed investment, ie the method calculates a percentage that can be compared with the company’s cost of capital, and with economic variables such as inflation rates and interest rates.

[2 – 3 marks]
Weaknesses:

1.
Since it is a relative measurement of investment worth, it does not measure the absolute increase in company value (and therefore shareholder wealth), which can be found using the net present value (NPV) method.
2.
A further problem arises when evaluating non-conventional projects (where cash flows change from positive to negative during the life of the project). IRR may offer as many IRR values as there are changes in the value of cash flows, giving rise to evaluation difficulties.
3.
There is a potential conflict between IRR and NPV in the evaluation of mutually exclusive projects, where the two methods can offer conflicting advice as which of two projects is preferable. Where there is conflict, NPV always offers the correct investment advice: IRR does not, although the advice offered can be amended by considering the IRR of the incremental project. There are therefore a number of reasons why IRR can be seen as an inferior investment appraisal method compared to its DCF alternative, NPV.

[5 – 6 marks]
Answer 7
(a)

Net present value evaluation of investment

After-tax weighted average cost of capital = (11 x 0.8) + (8.6 x (1 – 0.3) x 0.2) = 10%
[2 marks]
	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Contribution
	440
	550
	660
	660
	
	[2]

	Fixed costs
	(240)
	(260)
	(280)
	(300)
	
	[1]

	Taxable cash flow
	200
	290
	380
	360
	
	

	Taxation
	-
	(60)
	(87)
	(114)
	(108)
	[1]

	CA tax benefits
	-
	60
	45
	34
	92
	[3]

	Scrap value
	-
	-
	-
	30
	-
	[1]

	After-tax cash flows
	200
	290
	338
	310
	(16)
	

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

	Present values
	182
	240
	254
	212
	(10)
	


	
	$000
	Marks

	PV of future benefits
	878
	

	Less: initial investment
	(800)
	

	NPV
	78
	[1]


The net present value is positive and so the investment is financially acceptable. However, demand becomes greater than production capacity in the fourth year of operation and so further investment in new machinery may be needed after three years. The new machine will itself need replacing after four years if production capacity is to be maintained at an increased level. It may be necessary to include these expansion and replacement considerations for a more complete appraisal of the proposed investment.
A more complete appraisal of the investment could address issues such as the assumption of constant selling price and variable cost per kilogram and the absence of any consideration of inflation, the linear increase in fixed costs of production over time and the linear increase in demand over time. If these issues are not addressed, the appraisal of investing in the new machine is likely to possess a significant degree of uncertainty.

[1 – 2 marks]
Workings

Annual contribution
[image: image8.emf]
Capital allowance (CA) tax benefits
[image: image9.emf]
(b)

Internal rate of return evaluation of investment
	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	After-tax cash flows
	200
	290
	338
	310
	(16)
	

	Discount at 20%
	0.833
	0.694
	0.579
	0.482
	0.402
	

	Present values
	167
	201
	196
	149
	(6)
	


	
	$000
	Marks

	PV of future benefits
	707
	

	Less: initial investment
	(800)
	

	NPV
	(93)
	[1]


IRR = 
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 [2 marks]
The investment is financially acceptable since the internal rate of return is greater than the cost of capital used for investment appraisal purposes. However, the appraisal suffers from the limitations discussed in connection with net present value appraisal in part (a).
[1 – 2 marks]
(c)

Risk and uncertainty

1.
Risk refers to the situation where probabilities can be assigned to a range of expected outcomes arising from an investment project and the likelihood of each outcome occurring can therefore be quantified.
2.
Uncertainty refers to the situation where probabilities cannot be assigned to expected outcomes.
3.
Investment project risk therefore increases with increasing variability of returns, while uncertainty increases with increasing project life. The two terms are often used interchangeably in financial management, but the distinction between them is a useful one.

[2 – 3 marks]
Sensitivity analysis
1.
Sensitivity analysis assesses how the net present value of an investment project is affected by changes in project variables.
2.
Considering each project variable in turn, the change in the variable required to make the net present value zero is determined, or alternatively the change in net present value arising from a fixed change in the given project variable. In this way the key or critical project variables are determined.
3.
However, sensitivity analysis does not assess the probability of changes in project variables and so is often dismissed as a way of incorporating risk into the investment appraisal process.

[2 – 3 marks]
Probability analysis

1.
Probability analysis refers to the assessment of the separate probabilities of a number of specified outcomes of an investment project. For example, a range of expected market conditions could be formulated and the probability of each market condition arising in each of several future years could be assessed.
2.
The net present values arising from combinations of future economic conditions could then be assessed and linked to the joint probabilities of those combinations. The expected net present value (ENPV) could be calculated, together with the probability of the worst-case scenario and the probability of a negative net present value. In this way, the downside risk of the investment could be determined and incorporated into the investment decision.

[2 – 3 marks]
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: 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 9
(a)

The key stages in the capital investment decision-making process are identifying investment opportunities, screening investment proposals, analysing and evaluating investment proposals, approving investment proposals, and implementing, monitoring and reviewing investments.
Identifying investment opportunities

Investment opportunities or proposals could arise from analysis of strategic choices, analysis of the business environment, research and development, or legal requirements. The key requirement is that investment proposals should support the achievement of organisational objectives.
Screening investment proposals

In the real world, capital markets are imperfect, so it is usual for companies to be restricted in the amount of finance available for capital investment. Companies therefore need to choose between competing investment proposals and select those with the best strategic fit and the most appropriate use of economic resources.
Analysing and evaluating investment proposals

Candidate investment proposals need to be analysed in depth and evaluated to determine which offer the most attractive opportunities to achieve organisational objectives, for example to increase shareholder wealth. This is the stage where investment appraisal plays a key role, indicating for example which investment proposals have the highest net present value.

Approving investment proposals

The most suitable investment proposals are passed to the relevant level of authority for consideration and approval. Very large proposals may require approval by the board of directors, while smaller proposals may be approved at divisional level, and so on. Once approval has been given, implementation can begin.

Implementing, monitoring and reviewing investments

The time required to implement the investment proposal or project will depend on its size and complexity, and is likely to be several months. Following implementation, the investment project must be monitored to ensure that the expected results are being achieved and the performance is as expected. The whole of the investment decision-making process should also be reviewed in order to facilitate organisational learning and to improve future investment decisions.

[1 – 2 marks for each point, maximum 7 marks]
(b)(i)

Calculation of NPV
	Year
	0
	1
	2
	3
	4
	Marks

	
	$
	$
	$
	$
	$
	

	Investment
	(2,000,000)
	
	
	
	
	

	Income
	
	1,236,000
	1,485,400
	2,622,000
	1,012,950
	[2]

	Operating costs
	
	(676,000)
	(789,372)
	(1,271,227)
	(620,076)
	[2]

	Net cash flow
	(2,000,000)
	560,000
	696,028
	1,350,773
	392,874
	

	Discount at 10%
	1.000
	0.909
	0.826
	0.751
	0.683
	[1]

	Present values
	(2,000,000)
	509,040
	574,919
	1,014,430
	268,333
	


NPV = $366,722 [1 marks]
[image: image13.emf]
[image: image14.emf]
(b)(ii)
Calculation of IRR

	Year
	0
	1
	2
	3
	4
	Marks

	
	$
	$
	$
	$
	$
	

	Net cash flow
	(2,000,000)
	560,000
	696,028
	1,350,778
	392,874
	

	Discount at 20%
	1.000
	0.833
	0.694
	0.579
	0.482
	

	Present value
	(2,000,000)
	466,480
	483,043
	782,098
	189,365
	


NPV = ($79,014) [1 mark]
IRR = 
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 [2 marks]
(b)(iii)

Calculation of return on capital employed

Total cash inflow = 560,000 + 696,028 + 1,350,773 + 392,874 = $2,999,675

Total depreciation and initial investment are same, as there is no scrap value

Total accounting profit = 2,999,675 – 2,000,000 = $999,675

Average annual accounting profit = 999,675/4 = $249,919

Average investment = 2,000,000/2 = $1,000,000

Return on capital employed = 100 x 249,919/1,000,000 = 25%

[2 marks]
(b)(iv)

Calculation of discounted payback
[image: image16.emf]
Discounted payback period = 2 + (916,041/1,014,430) = 2 + 0·9 = 2·9 years

[2 marks]
(c)

The investment proposal has a positive net present value (NPV) of $366,722 and is therefore financially acceptable. The results of the other investment appraisal methods do not alter this financial acceptability, as the NPV decision rule will always offer the correct investment advice.
[1 mark]
The internal rate of return (IRR) method also recommends accepting the investment proposal, since the IRR of 18·2% is greater than the 10% return required by PV Co. If the advice offered by the IRR method differed from that offered by the NPV method, the advice offered by the NPV method would be preferred.
[1 mark]
The calculated return on capital employed of 25% is less than the target return of 30%, but as indicated earlier, the investment proposal is financially acceptable as it has a positive NPV. The reason why PV Co has a target return on capital employed of 30% should be investigated. This may be an out-of-date hurdle rate that has not been updated for changed economic circumstances.
[1 mark]
The discounted payback period of 2·9 years is a significant proportion of the forecast life of the investment proposal of four years, a time period which the information provided suggests is limited by technological change.
[1 mark]
The sensitivity of the investment proposal to changes in demand and life-cycle period should be analysed, since an earlier onset of technological obsolescence may have a significant impact on its financial acceptability.
[1 mark]
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