F9 Financial Management

Chapter 5 DCF with Inflation and Taxation

Answer – Test your understanding 1

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

i = 13.4%.
Multiple Choice Questions

I.
Inflation

	1.
	D
	Both statements are incorrect. A business must either exclude inflation from the estimated future cash flows and then apply a discount rate based on the real cost of capital or include inflation in the estimated future cash flows and then apply a discount based on the money cost of capital.

	2.
	A
	

	3.
	B
	By Fisher’s Equation:

(1 + 6.3%) = (1 + r)(1 + 3%)

r = 3.2%

	4.
	A
	The discount rate must be expressed in real terms i.e. 10%
Option B adds the general rate of inflation to the required rate of return (10 + 3) = 13%
Option C uses a market interest rate based on 3% inflation.

Market interest rate = [(1 + r)(1 + h)] – 1

[(1·1 x 1·03) – 1] = 0·133 = 13·3%
Option D uses a market interest rate based on 5% inflation

Market interest rate = [(1 + r)(1 + h)] – 1

[(1·1 x 1·05) – 1] = 0·155 = 15·5%

	5.
	B
	Investors are interested in after-tax returns, hence the first statement is correct. The rate of return will be expressed in money terms if the cash flows are stated in money terms. Hence, the second statement is false.

	6.
	C
	The payback period will decrease and the IRR increase, because the outflow at time 0 is unaffected by inflation.

	7.
	D
	[image: image1.emf]Year 0 1 2

$ $ $

Outlay (18,000)       

Labour 10,000        11,000       

Salvage 5,000         

Net cash flow (18,000)        10,000        16,000       

Discount at 20% 1.000           0.833          0.694         

PV (18,000)        8,330          11,104       

NPV =  1,434          


Money cost of capital = 1.09 × 1.1 – 1 = 19.9%, say 20%

	8.
	C
	The NPV impact of the initial outflow is unaffected.

The revenue flows will be subject to inflation, but then should be discounted at a money rate. The net effect is no change in the PV.

The sales proceeds represent a flow of money, not affected by inflation, but this will now be discounted at a money rate, lowering the NPV of the project.

	9.
	D
	As there are different rates of inflation the 'money approach' must be used, i.e. the cash flows must be inflated at their specific rates and discounted at the money cost of capital.

(1 + Money rate) = (1 + Real rate) × (1 + Inflation rate) = 1.1 × 1.05 = 1.155


II.
Taxation

	10.
	A
	[image: image2.emf]Year WDV DA Tax benefits Discount at PV

$ $ $ 15% $

2014 2,000,000      x 25% = 500,000      x 30% = 150,000       0.870        130,500     

2015 1,500,000      - 350,000 = 1,150,000   x 30% = 345,000       0.756        260,820     

391,320     



	11.
	B
	[image: image3.emf]Year WDV DA Tax benefits Discount at PV

$ $ $ 10% $

2012 90,000           x 25% = 22,500        x 30% = 6,750           0.909        6,136         

2013 67,500           x 25% = 16,875        x 30% = 5,063           0.826 4,182         

2014 50,625           x 25% = 12,656        x 30% = 3,797           0.751 2,851         

2015 37,969           - 25,000 = 12,969        x 30% = 3,891           0.683 2,657         

15,826       



	12.
	B
	$

PV of perpetuity of cash inflows ($20,000 / 10%)

200,000

PV of perpetuity of tax paid [($20,000 × 30%) / 10% × 0.909]

(54,540)

After tax PV

145,460



	13.
	B
	[image: image4.emf]0 1 2

$000 $000 $000

Revenue 3,150.00   3,307.50  

Tax (945.00)     (992.25)    

Investment (3,500.00)  

Net cash flow (3,500.00)   2,205.00   2,315.25  

Discount at 15.5% 1.000         0.866        0.750       

PV (3,500.00)   1,909.53   1,736.44  

NPV = 145.97      



	14.
	A
	[image: image5.emf]Year WDV TAD Tax rate Tax benefit

0 40,000      x 25% = 10,000   x 30% = 3,000       

1 30,000      x 25% = 7,500     x 30% = 2,250       

2 22,500      x 25% = 5,625     x 30% = 1,688       



	15.
	A
	Tax allowable depreciation in year 1 = $100,000 × 25% = $25,000

Tax saved in year 2 = $25,000 × 50% × 30% = $3,750 (other half saved in year 1)

Reducing balance of asset at beginning of year 2 = $100,000 – $25,000 = $75,000

∴tax allowable depreciation in year 2 = $75,000 × 25% = $18,750

Tax saved in year 2 = $18,750 × 50% × 30% = $2,813 (other half saved in year 3)
[image: image6.emf]Annual cash inflow 20,000       

Tax on inflow at 30% * (6,000)        

Tax saved (year 1) 3,750         

Tax saved (year 2) 2,813         

20,563       

Discount at 8% 0.857         

PV 17,622       


*$3,000 of this relates to year 1 annual cash inflow, $3,000 to year 2 annual cash inflow.


III.
Incorporating working capital

	16.
	C
	[image: image7.emf]0 1 2 3

Cash inflows 100,000      125,000      105,000     

Working capital 10,000     12,500        10,500       

Incremental working capital (10,000)   (2,500)        2,000          10,500       

Discount at 10% 1.000       0.909          0.826          0.751         

Present value (10,000)   (2,273)        1,652          7,886         

PV of working capital (2,735)    



	17.
	A
	The working capital required will inflate year on year, then the inflated amount will be ‘returned’ at the end of the project:

[image: image8.emf]0 1 2

Working capital required 100,000    110,000      -            

Incremental working capital (100,000)   (10,000)      110,000     

Discount at 12% 1.000        0.893          0.797         

Present value (100,000)   (8,930)        87,670       

PV of working capital (21,260)    



	18.
	D
	[image: image9.emf]0 1 2 3

$ $ $ $

Selling price (inflating at 6%) 3.50            3.71            3.9326       

Sales value (based on 55,000 units) 192,500      204,050      216,293     

Working capital required (12%) 23,100        24,486        25,955       

Working capital investment (23,100)      (1,386)        (1,469)        25,955       




Answers to Examination Style Questions
Answer 1

(a)
[image: image10.emf]0 1 2 3 4 5 Marks

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

Sales revenue 2,475        2,714        4,413        4,775        [2]

Variable costs (1,097)       (1,323)       (2,084)       (2,370)       [1]

Contribution 1,378        1,391        2,329        2,405       

Fixed costs (155)          (159)          (164)          (169)          [1]

Cash flow before tax 1,223        1,232        2,165        2,236       

Tax liability (269)          (271)          (476)          (492)          [2]

TAD tax benefits 99             74             56             167           [2]

Cost of machine (1,800)      

Net cash flow (1,800)       1,223        1,062        1,968        1,816        (325)         

Discount at 12% 1.000        0.893        0.797        0.712        0.636        0.567       

Present values (1,800)       1,092        846           1,401        1,155        (184)         

NPV = 2,510        [1]

Excluding interest payments [1]


The revised draft evaluation of the investment proposal indicates that a positive net present value is expected to be produced. The investment project is therefore financially acceptable and accepting it will increase the wealth of the shareholders of Uftin Co.
[1]
[image: image11.emf]
[image: image12.emf]Year WDV Tax rate Tax benefits

$000 $000 $000

1 1,800        x 25% = 450            x 22% = 99               

2 1,350        x 25% = 338            x 22% = 74               

3 1,013        x 25% = 253            x 22% = 56               

4 759           - 0 = 759            x 22% = 167             

Balance

Allowance


(b)

The following revisions to the original draft evaluation could be discussed.
Inflation

Only one year’s inflation had been applied to sales revenue, variable costs and fixed costs in years 2, 3 and 4. The effect of inflation on cash flows is a cumulative one and in this case specific inflation was applied to each kind of cash flow.
Interest payments

These should not have been included in the draft evaluation because the financing effect is included in the discount rate. In a large company such as Uftin Co, the loan used as part of the financing of the investment is very small in comparison to existing finance and will not affect the weighted average cost of capital.
Tax allowable depreciation

A constant tax allowable depreciation allowance, equal to 25% of the initial investment, had been used in each year. However, the method which should have been used was 25% per year on a reducing balance basis, resulting in smaller allowances in years 2 and 3, and a balancing allowance in year 4. In addition, although tax allowable depreciation had been deducted in order to produce taxable profit, tax allowable depreciation had not been added back in order to produce after-tax cash flow.
Year 5 tax liability

This had been omitted in the draft evaluation, perhaps because a four-year period was being used as the basis for the evaluation. However, this year 5 cash flow needed to be included as it is a relevant cash flow, arising as a result of the decision to invest.
Examiner’s Note: Explanation of only TWO revisions was required.

[1 – 3 marks for the explanation of 1st and 2nd revision, maximum 4 marks]
Answer 2
(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
	793
	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)

[image: image14.wmf]
[image: image15.wmf]
(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 3
(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: image16.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 4
(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 5
(a) Calculation of NPV

Nominal discount rate using Fisher effect: 1.057 × 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: image19.emf]
[image: image20.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 6
(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: image21.emf]
Capital allowance (CA) tax benefits
[image: image22.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 7
(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: image24.emf]
[image: image25.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 × 249,919/1,000,000 = 25%

[2 marks]
(b)(iv)

Calculation of discounted payback
[image: image27.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]
Answer 8
(a)

	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Sales income
	6,084
	6,327
	6,580
	6,844
	
	[2]

	Variable cost
	(2,374)
	(2,504)
	(2,642)
	(2,787)
	
	[1]

	Contribution
	3,710
	3,823
	3,938
	4,057
	
	

	Fixed costs
	(263)
	(276)
	(289)
	(304)
	
	[1]

	
	3,447
	3,547
	3,649
	3,753
	
	

	Taxation
	
	(689)
	(709)
	(730)
	(751)
	[2]

	CA tax benefits
	
	250
	188
	141
	372
	[3]

	After-tax cash flow
	3,447
	3,108
	3,128
	3,164
	(379)
	

	Working capital
	(24)
	(25)
	(26)
	(27)
	
	[1]

	Scrap value
	
	
	
	250
	
	[1]

	Net cash flow
	3,423
	3,083
	3,102
	3,387
	(379)
	

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

	Present values
	3,057
	2,457
	2,209
	2,154
	(215)
	

	
	
	
	
	
	
	

	
	$000
	
	
	
	
	

	PV of future cash flows
	9,662
	
	
	
	
	

	Initial investment
	(5,000)
	
	
	
	
	

	Working capital
	(500)
	
	
	
	
	

	NPV
	4,162
	
	
	
	
	[1]


As the net present value of $4·161 million is positive, the expansion can be recommended as financially acceptable.
[1]
Workings
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Alternative NPV calculation where capital allowances are subtracted and added back
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(b)

· A nominal (money terms) approach to investment appraisal discounts nominal cash flows with a nominal cost of capital.
· Nominal cash flows are found by inflating forecast values from current price estimates, for example, using specific inflation.
· Applying specific inflation means that different project cash flows are inflated by different inflation rates in order to generate nominal project cash flows.

[2 – 3 marks]
· A real terms approach to investment appraisal discounts real cash flows with a real cost of capital.
· Real cash flows are found by deflating nominal cash flows by the general rate of inflation. The real cost of capital is found by deflating the nominal cost of capital by the general rate of inflation, using the Fisher equation:
(1 + real discount rate) x (1 + inflation rate) = (1 + nominal discount rate)


[2 – 3 marks]
· The net present value for an investment project does not depend on whether a nominal terms approach or a real terms approach is adopted, since nominal cash flows and the nominal discount rate are both discounted by the general rate of inflation to give real cash flows and the real discount rate, respectively. Both approaches give the same net present value.
	Tutorial note for illustrative purposes:

The real after-tax cost of capital of HDW Co can be found as follows:

1·12/1·047 = 1·07, i.e. the real after-tax cost of capital is 7%.

The following illustration deflates nominal net cash flows (NCF) by the general rate of inflation (4·7%) to give real NCF, which are then discounted by the real cost of capital (7%).
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Allowing for rounding, the illustration shows that the present values of the real cash flows are the same as the present values of the nominal cash flows, and that the real terms approach NPV of $4·154 million is the same as the nominal terms approach NPV of $4·161 million. The two approaches produce identical NPVs and offer the same investment advice.


(c)
· A listed company such as HDW Co is likely to have a range of financial objectives. Maximisation of shareholder wealth is often suggested to be the primary financial objective, and this can be substituted by the objective of maximising the company’s share price.
· Other financial objectives that might be used by HDW Co could relate to earnings per share (for example, a target EPS value for a given period), operating profit (for example, a target level of profit before tax or PBIT), revenue (for example, a desired increase in revenue or sales) and so on. These examples of financial objectives can all be quantified, so that progress towards meeting them can be measured over time.

[1 mark]
· The investment in the new machine will enable HDW Co to meet increased demand for its products and the company expects to be able to sell all of the increased production at a profit. This will lead to increased revenue and operating profit (profit before interest and tax), so financial objectives relating to these accounting figures will be supported.
· Whether a financial objective relating to increasing earnings per share (EPS) will be supported will depend on how the investment is financed. For example, raising equity finance by issuing new shares will dilute (decrease) EPS, while raising debt finance will increase interest payments, which will also dilute EPS.
· The investment in the new machine has a positive net present value (NPV), so the market value of the company is expected to increase by the amount of the NPV.

· This increases the wealth of shareholders irrespective of how the investment is financed, since financing costs were accounted for by the discount rate (whether nominal or real). The investment in the new machine will therefore support the objective of shareholder wealth maximisation.

(5 marks)
Answer 9

(a)

Calculating  the  net  present  value  of  the  investment  project  using  a  nominal  terms  approach  requires  the  discounting  of nominal (money terms) cash flows using a nominal discount rate, which is given as 12%.
	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Sales revenue
	1,308.75
	2,817.26
	7,907.87
	5,443.58
	
	[1]

	Costs
	(523.50)
	(1,096.21)
	(2,869.33)
	(2,102.93)
	
	[1]

	Net revenue
	785.25
	1,721.05
	5,038.54
	3,340.65
	
	

	Tax payable
	
	(235.58)
	(516.32)
	(1,511.56)
	(1,002.20)
	[2]

	CA tax benefits
	
	150.00
	112.50
	84.38
	253.13
	[3]

	After-tax cash flow
	785.25
	1,635.47
	4,634.72
	1,913.47
	(749.07)
	

	Working capital
	(150.86)
	(509.06)
	246.43
	544.36
	
	[2]

	Project cash flow
	634.39
	1,126.41
	4,881.15
	2,457.83
	(749.07)
	

	Discount at 12%
	0.898
	0.797
	0.712
	0.636
	0.567
	

	Present values
	566.51
	897.75
	3,475.38
	1,563.18
	(424.72)
	

	
	
	
	
	
	
	

	
	$000
	
	
	
	
	

	PV of future cash flows
	6,078.10
	
	
	
	
	

	Initial investment
	(2,000.00)
	
	
	
	
	

	Working capital
	(130.88)
	
	
	
	
	

	NPV
	3,947.22
	
	
	
	
	[1]


The net present value is $3,947,220 and so the investment project is financially acceptable.
[1]
Market research omitted as sunk cost.
[1]
Workings:
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(b)
Calculating the net present value of the investment project using a real terms approach requires discounting real terms cash flows with a real discount rate.

Real terms cash flows are found by deflating nominal cash flows by the general rate of inflation. Since only the general rate of inflation is available, the real terms operating cash flows are those given in the question.
The nominal discount rate is 12% and the general rate of inflation is 4·7%. The real discount rate is therefore 7% (1·12/1·047).
[2]
	Year
	1
	2
	3
	4
	5
	Marks

	
	$000
	$000
	$000
	$000
	$000
	

	Sales revenue
	1,250
	2,570
	6,890
	4,530
	
	

	Costs
	(500)
	(1,000)
	(2,500)
	(1,750)
	
	

	Net revenue
	750.00
	1,570.00
	4,390.00
	2,780.00
	
	[1]

	Tax payable
	
	(225.00)
	(471.00)
	(1,317.00)
	(834.00)
	

	CA tax benefits
	
	150.00
	112.50
	84.38
	253.13
	

	After-tax cash flow
	750.00
	1,495.00
	4,031.50
	1,547.38
	(580.87)
	[1]

	Working capital
	(132.00)
	(432.00)
	236.00
	453.00
	
	[1]

	Project cash flow
	618.00
	1,063.00
	4,267.50
	2,000.38
	(580.87)
	

	Discount at 7%
	0.935
	0.873
	0.816
	0.763
	0.713
	

	Present values
	577.83
	928.00
	3,482.28
	1,526.29
	(414.16)
	

	
	
	
	
	
	
	


	
	$000
	
	
	
	
	

	PV of future cash flows
	6,100.24
	
	
	
	
	

	Initial investment
	(2,000.00)
	
	
	
	
	

	Working capital
	(125.00)
	
	
	
	
	

	NPV
	3,975.24
	
	
	
	
	[1]


· The net present value is $3,975,240 and so the investment project is financially acceptable.
· The difference between the nominal terms NPV ($3,947,220) and the real terms NPV is due primarily to two factors.
· First, the tax benefits from capital allowances are not affected by inflation and so will have different present values due to the change in discount rate.
· Second, the working capital cash flows are timed differently to the sales income on which they depend, and so their inflation effects are timed differently to the related inflation effects in the discount rate.

[1 – 2 marks]
Working:

	Year
	1
	2
	3
	4
	

	
	$000
	$000
	$000
	$000
	

	Sales revenue
	1,250
	2,570
	6,890
	4,530
	

	Working capital
	125
	257
	689
	453
	

	Incremental
	(125)
	(132)
	(432)
	236
	


	Tutorial note:

An alternative approach is to deflate the nominal project cash flows from part (a) by 4.7% per year to give real terms project cash flows, before discounting by the real discount rate of 7%.
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(c)

The directors of Darn Co can be encouraged to achieve the objective of maximising shareholder wealth through managerial reward schemes and through regulatory requirements.
Managerial reward schemes

· As agents of the company’s shareholders, the directors of Darn Co may not always act in ways which increase the wealth of shareholders, a phenomenon called the agency problem.
· They can be encouraged to increase or maximise shareholder wealth by managerial reward schemes such as performance-related pay and share option schemes. Through these methods, the goals of shareholders and directors may increase in congruence.
· Performance-related pay links part of the remuneration of directors to some aspect of corporate performance, such as levels of profit or earnings per share.
· One problem here is that it is difficult to choose an aspect of corporate performance which is not influenced by the actions of the directors, leading to the possibility of managers influencing corporate affairs for their own benefit rather than the benefit of shareholders, for example, focusing on short-term performance while neglecting the longer term.
· Share option schemes bring the goals of shareholders and directors closer together to the extent that directors become shareholders themselves.
· Share options allow directors to purchase shares at a specified price on a specified future date, encouraging them to make decisions which exert an upward pressure on share prices.
· Unfortunately, a general increase in share prices can lead to directors being rewarded for poor performance, while a general decrease in share prices can lead to managers not being rewarded for good performance.
· However, share option schemes can lead to a culture of performance improvement and so can bring continuing benefit to stakeholders.

[3 – 5 marks]
Regulatory requirements

· Regulatory requirements can be imposed through corporate governance codes of best practice and stock market listing regulations.
· Corporate governance codes of best practice, such as the UK Corporate Governance Code, seek to reduce corporate risk and increase corporate accountability.
· Responsibility is placed on directors to identify, assess and manage risk within an organisation.
· An independent perspective is brought to directors’ decisions by appointing non-executive directors to create a balanced board of directors, and by appointing non-executive directors to remuneration committees and audit committees.
· Stock exchange listing regulations can place obligations on directors to manage companies in ways which support the achievement of objectives such as the maximisation of shareholder wealth.
· For example, listing regulations may require companies to publish regular financial reports, to provide detailed information on directorial rewards and to publish detailed reports on corporate governance and corporate social responsibility.

[3 – 4 marks]
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