Chapter 17 Asset Investment Decisions and Capital Rationing

Answer 1

(a)

Evaluation of purchase versus leasing compares the net cost of each financing alternative using the after-tax cost of borrowing.
Borrowing to buy evaluation

	Year
	0
	1
	2
	3
	4
	Marks

	
	£000
	£000
	£000
	£000
	£000
	

	Purchase and sale
	(320)
	
	
	50
	
	[2]

	CA tax benefits
	
	
	24
	18
	39
	[3]

	Maintenance costs
	
	(25)
	(25)
	(25)
	
	[1]

	Main. Costs benefits
	
	
	8
	8
	8
	[1]

	Net cash flow
	(320)
	(25)
	7
	51
	47
	

	Discount factor (7%)
	1.000
	0.935
	0.873
	0.816
	0.763
	

	Present value
	(320)
	(23)
	6
	42
	36
	


PV of borrowing to buy = –£259,000 [1 mark]
Workings: Capital allowance tax benefits
[image: image1.wmf]
Balancing allowance = (320,000 – 50,000) – (80,000 + 60,000) = £130,000
Leasing evaluation

	Year
	0
	1
	2
	3
	4
	Marks

	
	£000
	£000
	£000
	£000
	£000
	

	Lease rentals
	(120)
	(120)
	(120)
	
	
	[1]

	Lease rentals tax benefits
	
	
	36
	36
	36
	[1]

	Net cash flows
	(120)
	(120)
	(84)
	36
	36
	

	Discount factors (7%)
	1.000
	0.935
	0.873
	0.816
	0.763
	

	Present values
	(120)
	(112)
	(73)
	29
	27
	


PV of leasing  = –£249,000 [1 mark]
On financial grounds, leasing is to be preferred as it is cheaper by £10,000. Note that the first lease rental is taken as being paid at year 0 as it is paid in the first month of the first year of operation. [1 mark]
An alternative form of evaluation combines the cash flows of the above two evaluations. Because this evaluation is more complex, it is more likely to lead to computational errors.
[image: image2.wmf]
The PV of –£12,000 indicates that leasing would be £12,000 cheaper than borrowing. The difference between this and the previous evaluation is due to rounding.
(b)
Finance lease:

1.
A finance lease exists when the substance of the lease is that the lessee enjoys substantially all of the risks and rewards of ownership, even though legal title to the leased asset does not pass from lessor to lessee.
2.
A finance lease is therefore characterised by one lessee for most, if not all, of its useful economic life, with the lessee meeting maintenance and similar regular costs.
3.
A finance lease cannot be cancelled, once entered into, without incurring severe financial penalties. A finance lease therefore acts as a kind of medium- to long-term source of debt finance which, in substance, allows the lessee to purchase the desired asset.
4.
This ownership dimension is recognised in the statement of financial position, where a finance-leased asset must be capitalised (as a non-current asset), together with the amount of the obligations to make lease payments in future periods (as a liability).

[4 – 5 marks]
Operating lease:

5.
In contrast, an operating lease is a rental agreement where several lessees are expected to use the leased asset and so the lease period is much shorter than the asset’s useful economic life.
6.
Maintenance and similar costs are borne by the lessor, with this cost being reflected in the lease rentals charged.
7.
An operating lease can usually be cancelled without penalty at short notice. This allows the lessee to ensure that only up-to-date assets are leased for use in business operations, avoiding the obsolescence problem associated with the rapid pace of technological change in assets such as personal computers and photocopiers.
8.
Because the substance of an operating lease is that of a short-term rental agreement, operating leases do not require to be capitalised in the statement of financial position, allowing companies to take advantage of this form of ‘off-balance sheet financing’.

[4 – 5 marks]
Answer 2

(a)

To determine whether the new lease offer is attractive, we must evaluate it in terms of the total costs relative to the existing lease. One effective way to do this is by using the discounted cash flow method by comparing the present value of the total lease payments under the two deals.
PV of lease payments under the existing lease:

= $100,000 × PVIFA1%,60
= $100,000 × 44.9550

= $4,495,500

PV of lease payments under the proposed new lease contract:

= 
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= $4,742,330

Therefore, the new lease should not be accepted as it is more costly.

(b)

It will be indifferent if the present values of the lease payments are the same. Let Y represents the monthly lease payment for the 36 months under the new lease contract. Then:

$4,495,500 = 
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$Y = $189,590

Therefore, it will be indifferent if the new lease contract stipulates that the monthly lease payment is zero for the first 24 months and $189,590 for the remaining 36 months.

Answer 3
(a)

Payback period = 37 ÷ 2.2 = 16.8 years

(b)

NPV of purchase

= HK$2.2 × 19.6004 – 37 + 37 / 1.0330
= HK$21.36 billion

(c)

In the above calculation, it was assumed that the annual rental payable is fixed, which in fact may not be the case as rental would change in line with the performance in the property market.
In addition, the discount rate was arguable. People would argue on why certain rate was used as different discount rate would give different result.

Finally, the terminal value of the accommodation may be changed instead of having a fixed figure. It is unbelievable that property price remained constant after 30 years as stated in the question.

(d)
Some retail companies prefer to buy their shops rather than lease, even when the NPV of the purchase is negative, in order to maintain the stability and continuity of the operation. If the landlord suddenly increases the rent substantially, the business can no longer survive.
(e)

The company concerned may buy the shares of the property developer to share in its profit through the dividend distributed and capital gain (as well as loss).

It may reduce the impact of fluctuating rental expense by exercising influence in the industry. For example, if it is a leader in the market, it may get a better deal than others in the shopping mall by leasing more space or leasing a series of shops in different shopping malls owned by the same developer.

Answer 4
(a)
	Year
	
	HK$
	DF @ 10%
	PV (HK$)

	0
	Cost
	(3,000,000)
	1.0000
	(3,000,000)

	0
	Salvage of old machine
	400,000
	1.0000
	400,000

	1 – 10
	Annual cash flows
	600,000
	6.1446
	3,686,760

	6
	Replace brushes
	(500,000)
	0.5645
	(282,250)

	10
	Salvage of new machine
	700,000
	0.3855
	269,850

	
	
	
	NPV =
	1,074,360


(b)
	Year
	
	HK$
	DF @ 10%
	PV (HK$)

	0
	Remodel cost
	(1,750,000)
	1.0000
	(1,750,000)

	1 – 10
	Annual cash flows
	450,000
	6.1446
	2,765,070

	6
	Replace brushes
	(800,000)
	0.5645
	(451,600)

	
	
	
	NPV =
	563,470


(c)

From the results in part (a) and (b), remodeling the old machine has a NPV of HK$563,470, which is lower than the purchase scenario with a NPV of HK$1,074,384. The purchase option is preferred as it has a higher NPV.

(d)

Qualitative considerations include the reliability of the remodeling scheme and the performance of the new washing machine.

Ease of operation of the new machine is also crucial as the use of new machine may require retraining of existing staff.
(e)

The risks of getting an incorrect conclusion include incorrect cash flow assumptions in the calculation and the use of an inappropriate discount rate.

Answer 5
(a)
Deluxe model
[image: image5.emf]0 1 2 3 4

$ $ $ $ $

Costs 20,000        

Maintenance expenses 2,000       2,000       2,000       2,000      

Net cash flows 20,000         2,000       2,000       2,000       2,000      

Discount at 15% 1.0000         0.8696     0.7561     0.6575     0.5718    

PV 20,000         1,739       1,512       1,315       1,144      

NPV = 25,710        

EAC = 9,005          


Economy model

[image: image6.emf]0 1 2 3

$ $ $ $

Costs 15,000        

Maintenance expenses 1,500       1,500       1,500      

Net cash flows 15,000         1,500       1,500       1,500      

Discount at 15% 1.0000         0.8696     0.7561     0.6575    

PV 15,000         1,304       1,134       986         

NPV = 18,425        

EAC = 8,070          


Therefore, the Economy model is a better choice based on the EAC method.

(b)

The equivalent annual cost method makes a few assumptions including:

· Revenues per year from each sewing machine are the same.

· All the costs are in real (instead of nominal) terms, and so is the discount rate.

· Machines can and will be replaced in the future, and the time horizon is a multiple of 12 years.

· There is no salvage value for either machine.

Answer 6
(a)(i)
EAC analysis makes use of the present value concept to convert a total cash flow (cost) to periodic payments. It is used to evaluate projects which involve different periods and purchase decision of new assets. For example, two assets A and B have different useful life. The total cost for the longer one is usually higher than the shorter one. To allow for fair comparison, we convert the total cashflows to annual basis.
(4 marks)
(a)(ii)

This is an equivalent cost problem.

NPV of new machine = $25,000 + $8,000 x 4.2124 = $56,699.20

EAC = $58,699.2 / 4.2124 = $13,935


(6 marks)
(a)(iii)

The new machine needs $13,935 to operate and the old machine needs $12,000 only. Thus it should not be replaced now.
(2 marks)
(b)

Under pricing IPO refer to the situation when new shares are sold at a price which is below its true value. Underpricing happens due to many reasons. One main reason is to give profit to investors so as to make the stock a popular one. If average investors “know” that it is underpriced, most would subscribe to the IPOs. It also avoids legal disputes created by investors on why firms sell shares which cause losses to them.
(4 marks)
(c)
Consumer price index is used to indicate inflation in many countries. The economy in China is becoming strong. This can be evidenced by strong economic growth that leads to demand-pull inflation. In addition, China imports many natural resources such as oil and iron from other countries, this may lead to import inflation.
(4 marks)
Answer 7

(a)

EAC is used when an analysis is conducted on assets with different useful lives. When assets have the same useful lives, EAC is not used and we can just simply compare their NPV. However, to deal with the different time scales, the NPV of each replacement asset option should be converted into an annuity or an EAC.

(b)(i)

Annuity factor = 
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(b)(ii)

	Year
	0
	1
	2
	3
	4
	5
	Total

	
	HK$
	HK$
	HK$
	HK$
	HK$
	HK$
	HK$

	New machine
	25,000
	8,000
	8,000
	8,000
	8,000
	8,000
	

	Discount at 6%
	1.000
	0.9434
	0.8900
	0.8396
	0.7921
	0.7473
	

	PV
	25,000
	7,547
	7,120
	6,717
	6,337
	5,978
	58,699

	
	
	
	
	
	Annuity factor
	4.2124

	
	
	
	
	
	
	EAC
	13,935


(b)(iii)
Since the EAC of the new machine is HK$13,935 which is higher than the current annual operating cost of HK$12,000, the old machine is not replaced.
(c)

It is assumed that the same cost of capital is applied for both the old and new machines. If a different cost of capital is used, it will lead to a different result.

Also, it is assumed that the operating cost is accurate. If it is not an accurate estimate, it will again lead to a different conclusion.

(Any other relevant assumptions are acceptable.)

(d)

In addition to a discounting method like the EAC, there are several non-discounting methods. One of which is the payback period. This determines how many years are needed to pay back the original investment.
Another non-discounting method is average accounting returns. This calculates the return from an investment based on projected financial statements.

Answer 8
The ratio of NPV at 10% to outlay in year 0 (the year of capital rationing) is as follows.

	Project
	Outlay in Year 0 ($)
	PV

($)
	NPV

($)
	Ratio
	Ranking

	A
	50,000
	55,700
	5,700
	1.114
	3rd

	B
	28,000
	31,290
	3,290
	1.118
	2nd

	C
	30,000
	34,380
	4,380
	1.146
	1st


The optimal investment policy is as follows.

	Ranking
	Project
	Year 0 outlay ($)
	NPV ($)

	1st
	C
	30,000
	4,380

	2nd
	B
	28,000
	3,290

	3rd
	A (balance)
	2,000 (4% of 5,700)
	228

	
	
	
	7,898


Answer 9
(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]
Answer 10
(a)

Explanation of ARR:

Accounting rate of return (ARR) is a measure of the return on an investment where the annual profit before interest and tax is expressed as a percentage of the capital sum invested. There are a number of alternative formulae which can be used to calculate ARR, which differ in the way in which they define capital cost. The more alternative measures available are:

· Average annual profit to initial capital invested, and

· Average annual profit to average capital invested.

The method selected will affect the resulting ARR figure, and for this reason it is important to recognize that the measure might be subject to manipulation by managers seeking approval for their investment proposals. The value for average annual profit is calculated after allowances for depreciation, as shown in the example below:

Illustration of ARR:

	Suppose ARR is defined as:
	Average profit (after depreciation)
	× 100%

	
	Initial capital invested
	


A project costing $5 million, and yielding average profits of $1,250,000 per year after depreciation charges of $500,000 per year, would give an ARR of:

1,250,000/5,000,000 × 100% = 25%

If the depreciation charged were to be increased to $750,000 per year, for example as a result of technological changes reducing the expected life of an asset, the ARR becomes:

1,000,000/5,000,000 × 100% = 20%

Limitations of ARR:

1.
It uses accounting profits after depreciation rather than cash flows in order to measure return.

2.
It takes no account of the time value of money.

3.
Its value is dependent on accounting policies and this can make comparison of ARR figure across different investment very difficult.

4.
It does not give a clear decision rule. The ARR on any particular investment needs to be compared with the current returns being earned within a business, and so unlike NPV, for example, it is impossible to say “all investments with an ARR of X or below will always be rejected.”
Explanation of payback method:

The payback approach simply measures the time required for cumulative cash flows from an investment to sum to the original capital invested.

Illustration of payback method:

Example:

Original investment $100,000

Cash flow profile: Years 1 – 3 $25,000 p.a.

Years 4 – 5 $50,000 p.a.

Year 6 - $5,000

	Year
	Cash flow
	Cumulative cash flow

	0
	($100,000)
	($100,000)

	1
	25,000
	($75,000)

	2
	25,000
	($50,000)

	3
	25,000
	($25,000)

	4
	50,000
	25,000


The payback period = 3 years and 6 months.

Limitations of payback method:

1.
It ignores the overall profitability of a project by ignoring cash flows after payback period.

2.
It ignores the time value of money.

3.
It has no objective measure of what is the desirable return, as measured by length of the payback period.

(b)(i)

NPV method:

1.
Discounted cash flow analysis is a technique whereby the value of future cash flows is discounted back to a present value (PV).

2.
NPV uses discounting to calculate the present value of all cash flows associated with a project. The PV of cash inflows is then compared with the PV of cash outflows to obtain a net present value (NPV).

3.
The general rule is that a company will discount the forecast cash flows at a rate equal its cost of capital.

4.
Hence, if the cash flows are discounted at the cost of capital and the project yields a positive NPV, this implies that the return exceeds the cost of capital.

5.
When using NPV for investment appraisal then a simple rule is applied: invest if NPV is positive, and do not invest if it is negative.

IRR method:

1.
IRR is defined as the discount rate at which the NPV equals zero. In other words, the IRR represents the effective, breakeven discount rate for the investment.

2.
For example, an IRR of 15% means that if the cost of capital exceeds 15% then the investment would generate a negative NPV. If the company is currently having to pay 12% on its investment funds, then it knows that it can afford to see its cost of capital rise by 3%.

3.
As long as the IRR exceeds the cost of capital, then the company should invest and so, as a general rule, the higher the IRR the better.

Conflict between two methods:

1.
NPV and IRR measures may sometimes contradict one another when used in relation to mutually exclusive investments.

2.
An example of the ambiguity which can occur when choosing between mutually exclusive decisions is when one of the investments has a higher NPV than the other, but at the same time it has a lower IRR.

3.
When IRR and NPV give conflicting results, the preferred alternative is the project with the highest NPV.

Conclusion:

Although both NPV and IRR use discounted cash flows as a method of arriving at an investment decision, the results that they generate need to be interpreted with care, and they do not always yield the same investment decisions. NPV is the preferred criterion for selecting between two or more mutually exclusive investments, where the two approaches give differing recommendations.

(b)(ii)

[image: image8.emf]Replace every one year

Year 0 1

Cost of new laptop 2,400             

Maintenance cost -                  

Trade-in value (1,200)             

Net cash flow 2,400              (1,200)             

DF @14% 1.000 0.877

Present value 2,400              (1,052)             

NPV = 1,348        AEA = 1,537              

Replace every two years

Year 0 1 2

Cost of new laptop 2,400             

Maintenance cost 75                    -               

Trade-in value -                   (800)              

Net cash flow 2,400              75                    (800)              

DF @14% 1.000 0.877 0.769            

Present value 2,400              66                    (615)              

NPV = 1,851        AEA = 1,124              

Replace every three years

Year 0 1 2 3

Cost of new laptop 2,400             

Maintenance cost 75                    150                -                 

Trade-in value (300)              

Net cash flow 2,400              75                    150                (300)              

DF @14% 1.000 0.877 0.769             0.675            

Present value 2,400              66                    115                (203)              

NPV = 2,379        AEA = 1,025              


Conclusion:

The optimal cycle for replacement is every three years, because this has the lowest equivalent annual cost.

Other factors need to be taken into account (non-financial aspects):

1.
Computer technology and the associated software are changing very rapidly and this could mean that failure to replace annually would leave the salesmen unable to utilize the most up-to-date systems for recording, monitoring and implementing their sales. This could have an impact on the company’s competitive position.

2.
The company needs to consider also the compatibility of the software used by the laptops with that used by the in-house computers and mainframe. If system upgrades are made within the main business that render the two computers incompatible, then rapid replacement of the laptops to regain compatibility is essential.
Answer 11
(a)
Calculation of equivalent annual cost

	Year
	1
	2
	3
	Marks

	
	£
	£
	£
	

	Servicing costs
	10,000
	14,000
	19,600
	[1]

	Cleaning costs
	5,000
	6,250
	7,813
	[1]

	Total costs
	15,000
	20,250
	27,413
	

	Discount factors
	0.909
	0.826
	0.751
	

	Present value of costs
	13,635
	16,727
	20,587
	[1]

	
	
	
	
	

	Replacement cycle (years)
	1
	2
	3
	

	Cost of new vehicles
	150,000
	150,000
	150,000
	

	PV of Year 1 costs
	13,635
	13,635
	13,635
	

	PV of Year 2 costs
	
	16,727
	16,727
	

	PV of Year 3 costs
	
	
	20,587
	

	Sum of PV of costs
	163,635
	180,362
	200,949
	

	Less: PV of trade-in value
	102,263
	74,340
	46,562
	[2]

	Net PV of cost of cycle
	61,372
	106,022
	154,387
	[3]

	Annuity factor
	0.909
	1.736
	2.487
	[1]

	Equivalent annual cost
	67,516
	61,073
	62,078
	[2]


Replacement after two years is recommended, since this replacement cycle has the lowest equivalent annual cost. [1 mark]
Examiner’s Note

The above evaluation could have been carried out on a per car basis rather than on a fleet basis with the same conclusion being made.
Workings

Servicing costs

Year 1: 1,000 x 10 = £10,000

Year 2: 10,000 x 1·4 = £14,000

Year 3: 14,000 x 1·4 = £19,600

Cleaning costs

Year 1: 500 x 10 = £5,000

Year 2: 5,000 x 1·25 = £6,250

Year 3: 6,250 x 1·25 = £7,813

PV of trade-in values

Year 1: 11,250 x 10 x 0·909 = £102,263

Year 2: 9,000 x 10 x 0·826 = £74,340

Year 3: 6,200 x 10 x 0·751 = £46,562
(b)
Meaning and types of capital rationing

1.
In order to invest in all projects with a positive net present value a company must be able to raise funds as and when it needs them: this is only possible in a perfect capital market.
2.
In practice capital markets are not perfect and the capital available for investment is likely to be limited or rationed. The causes of capital rationing may be external (hard capital rationing) or internal (soft capital rationing). Soft capital rationing is more common than hard capital rationing.
External (hard) capital rationing

3.
When a company cannot raise external finance even though it wishes to do so, this may be because providers of debt finance see the company as being too risky.
4.
In terms of financial risk, the company’s gearing may be seen as too high, or its interest cover may be seen as too low. From a business risk point of view, lenders may be uncertain whether a company’s future profits will be sufficient to meet increased future interest payments because its trading prospects are poor, or because they are seen as too variable.
Internal (soft) capital rationing

5.
When managers impose restrictions on the funds they are prepared to make available for capital investment, soft capital rationing is said to occur.
6.
One reason for soft capital rationing is that managers may not want to raise new external finance. For example, they may not wish to raise new debt finance because they believe it would be unwise to commit the company to meeting future interest payments given the current economic outlook. They may not wish to issue new equity because the finance needed is insufficient to justify the transaction costs of a new issue, or because they wish to avoid dilution of control.
7.
Another reason for soft capital rationing is that managers may prefer slower organic growth, where they can remain in control of the growth process, to the sudden growth arising from taking on one or more large investment projects.
8.
A key reason for soft capital rationing is the desire by managers to make capital investments compete for funds, i.e. to create an internal market for investment funds. This competition for funds is likely to weed out weaker or marginal projects, thereby channelling funds to more robust investment projects with better chances of success and larger margins of safety, and reducing the risk and uncertainty associated with capital investment.

[Causes of capital rationing – 4 marks]
(c)

The net present value decision rule is to invest in all projects that have a positive net present value. By following this decision rule, managers will maximise the value of a company and therefore maximise the wealth of ordinary shareholders, which is a primary objective of financial management. Even when capital is rationed, it is still essential to be able to offer advice on which capital investment projects should be selected in order to secure the maximum return for the investing company, i.e. the maximum overall net present value.
Single-period and multi-period capital rationing

1.
Capital may be rationed in more than one period, i.e. not only in the current period at the start of an investment project (single-period rationing), but in future periods as well (multi-period capital rationing).
2.
Selecting the best projects for investment in order to maximise overall net present value when faced with multi-period capital rationing calls for the use of linear programming. Here, the available capital investments are expressed as an objective function, subject to a series of constraints. Only simple linear programming problems can be solved by hand, for example using the simplex method. More complex linear programming problems require the use of computers.

[3 – 4 marks]
Project divisibility

3.
The approach to solving single-period capital rationing problems depends on whether projects are divisible or not. A divisible project is one where a partial investment can be made in order to gain a pro rata net present value. For example, investing in a forest is a divisible project, since the amount of land purchased can be varied according to the funds available for investment (providing the seller agrees to a partial sale, of course). A non-divisible project is one where it is not possible to invest less than the full amount of capital. When building an oil refinery, for example, it is not possible to build only one part of the overall facility.
4.
Where projects are divisible, the objective of maximising the net present value arising from invested funds can be achieved by ranking projects according to their profitability index and investing sequentially in order of decreasing profitability index, beginning with the highest, assuming that each project can be invested in only once, i.e. is non-repeatable. The profitability index can be defined as net present value divided by initial investment. Ranking projects by profitability index is an example of limiting factor analysis. Because projects are divisible, there will be no investment funds left over: when investment funds are insufficient to for the next ranked project, part of the project can be taken on because it is divisible.
5.
When projects are non-divisible, the objective of maximising the net present value arising from invested funds can be achieved by calculating the net present value arising from different combinations of projects. With this approach, there will usually be some surplus funds remaining from the funds initially available.

[3 – 4 marks]
The investment of surplus funds

6.
When investigating combinations of non-divisible projects in order to find the combination giving rise to the highest net present value, any return from investing surplus funds is ignored.
7.
The net present value analysis has been based on the company’s average cost of capital and it is unlikely that surplus funds can be invested in order to earn a return as high as this. Investment of surplus funds in, for example, the money markets would therefore be an investment project that would be rejected as having a negative net present value, or an internal rate of return less than the company’s average cost of capital if using IRR to assess investments projects.
8.
However, it is good working capital management to ensure that liquid funds are invested to earn the highest available return, subject to any risk constraints, in order to increase overall profitability.

[3 – 4 marks]
Answer 12
(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: image9.emf]
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(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 13
(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: image11.emf]
Capital allowance (CA) tax benefits
[image: image12.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 14
(a)

After-tax cost of borrowing = 8.6 x (1 – 30%) = 6% per year

Evaluation of leasing

	Year
	Cash flow
	Amount ($)
	6% DF
	PV
	Marks

	0-3
	Lease rental
	(380,000)
	1 + 2.673 = 3.673
	(1,395,740)
	[2]

	2-5
	Tax savings
	114,000
	4.212 – 0.943 = 3.269
	372,666
	[1]

	
	
	
	
	(1,023,074)
	


Present value of cost of leasing = $1,023,074 [1 mark]
Evaluation of borrowing to buy

	Year
	0
	1
	2
	3
	4
	5
	Marks

	
	$
	$
	$
	$
	$
	$
	

	Investment & scrap
	(1,000,000)
	
	
	
	100,000
	
	[1]

	Licence fee
	
	(104,000)
	(108,160)
	(112,486)
	(116,986)
	
	[1]

	Tax benefits
	
	
	106,200
	88,698
	75,934
	131,659
	[3]

	Net cash flow
	(1,000,000)
	(104,000)
	(1,960)
	(23,788)
	58,948
	131,659
	

	DF @ 6%
	1.000
	0.943
	0.890
	0.840
	0.792
	0.747
	

	Present value
	(1,000,000)
	(98,072)
	(1,744)
	(19,982)
	46,687
	98,349
	


Present value of cost of borrowing to buy = $974,762 [1 mark]
[image: image14.emf]
ASOP should buy the new technology, since the present value of cost of borrowing to buy is lower than the present value of cost of leasing. [1 mark]

(b)

Nominal terms net present value analysis

	Year
	1
	2
	3
	4
	5
	Marks

	
	$
	$
	$
	$
	$
	

	Cost savings
	365,400
	479,250
	637,450
	564,000
	
	[2]

	Tax liabilities
	
	(109,620)
	(143,775)
	(191,235)
	(169,200)
	[1]

	Net cash flow
	365,400
	369,630
	493,675
	372,765
	(169,200)
	

	Discount at 11%
	0.901
	0.812
	0.731
	0.659
	0.593
	

	Present value
	329,225
	300,140
	360,876
	245,652
	(100,336)
	[1]

	
	
	
	
	
	
	

	Present value of benefits
	
	1,135,557
	
	
	
	

	Present cost of financing
	
	(974,762)
	
	
	
	

	Net present value
	
	160,795
	
	
	
	[1]


The investment in new technology is acceptable on financial grounds, as it has a positive net present value of $160,795. [1 mark]
[image: image15.emf]
(c)

The equivalent annual cost or benefit method can be used to calculate the equal annual amount of cost or benefit which, when discounted at the appropriate cost of capital, produces the same present value of cost or net present value as a set of varying annual costs or benefits.

[1 mark]
For example, the net present value (NPV) of investing in the new technology of $160,795 in part (b) was calculated using a weighted average cost of capital (WACC) of 11% over an expected life of four years. The annuity factor for 11% and four years is 3·102. The equivalent annual benefit (EAB) is therefore 160,795/3·102 = $51,835·9 per year. This can be checked by multiplying the EAB by the annuity factor, i.e. 51,835·9 x 3·102 = $160,795.

[1 mark]
If an alternative investment in similar technology over five years had a lower EAB, the four-year investment would be preferred as it has the higher EAB.
[1 mark]
(d)

When capital is rationed, the optimal investment schedule is the one that maximises the return per dollar invested. The capital rationing problem is therefore concerned with limiting factor analysis, but the approach adopted is slightly different depending on whether the investment projects being evaluated are divisible or indivisible.

[1 – 2 marks]
With divisible projects, the assumption is made that a proportion rather than the whole investment can be undertaken, with the net present value (NPV) being proportional to the amount of capital invested. If 70% of a project is undertaken, for example, the resulting NPV is assumed to be 70% of the NPV of investing in the whole project.
[1 mark]
For each divisible project, a profitability index can be calculated, defined either as the net present value of the project divided by its initial investment, or as the present value of the future cash flows of the project divided by its initial investment. The profitability index represents the return per dollar invested and can be used to rank the investment projects. The limited investment funds can then be invested in the projects in the order of their profitability indexes, with the final investment selection being a proportionate one if there is insufficient finance for the whole project. This represents the optimum investment schedule when capital is rationed and projects are divisible.
[1 – 2 marks]
With indivisible projects, ranking by profitability index will not necessarily indicate the optimum investment schedule, since it will not be possible to invest in part of a project. In this situation, the NPV of possible combinations of projects must be calculated. The most likely combinations are often indicated by the profitability index ranking. The combination of projects with the highest aggregate NPV will then be the optimum investment schedule.
[1 – 2 marks]
Answer 15
(a)
The profitability index (PI) will be calculated as the ratio of the PV of net cash inflows to the year 0 capital outlay.

	
	Year
	Cash flow
	DF (12%)
	PV
	PI

	
	
	$
	
	$
	

	Project A
	1 – 5
	70,000
	3.605
	252,350
	

	
	0
	(246,000)
	1.000
	(246,000)
	

	
	
	
	NPV =
	6,350
	1.026


	Project B
	1
	75,000
	0.893
	66,975
	

	
	2
	87,000
	0.797
	69,339
	

	
	3
	64,000
	0.712
	45,568
	

	
	
	
	
	181,882
	

	
	0
	(180,000)
	1.000
	(180,000)
	

	
	
	
	NPV =
	1,882
	1.010


	Project C
	1
	48,000
	0.893
	42,864
	

	
	2
	48,000
	0.797
	38,256
	

	
	3
	63,000
	0.712
	44,856
	

	
	4
	73,000
	0.636
	46,428
	

	
	
	
	
	172,404
	

	
	0
	(175,000)
	1.000
	(175,000)
	

	
	
	
	NPV =
	(2,596)
	0.985


	Project D
	1 – 4
	62,000
	3.037
	188,294
	

	
	0
	(180,000)
	1.000
	(180,000)
	

	
	
	
	NPV =
	8,294
	1.046


	Ranking
	NPV
	PI

	1st
	D
	D

	2nd
	A
	F

	3rd
	E
	E

	4th
	F
	A

	5th
	B
	B

	6th
	C
	C


The ranking differ because the project’s capital outlays differ. NPV shows the absolute benefit from a project, while profitability index scales that benefit according to the project’s size.

(b)

Project C comes sixth and last in the ranking according to both NPV and PI. It has a negative NPV and should not be undertaken.

Banden cannot afford to undertake more than three projects, given the maximum available capital of $620,000. It should not undertake project C, and it cannot undertake A and E simultaneously. The various feasible options are as follows.

	Project
	In total
	NPV in total

	D, F, E
	510,000
	18,777

	D, F, A
	576,000
	19,637

	D, F, B
	510,000
	15,169

	D, E, B
	540,000
	15,666

	D, A, B
	606,000
	16,526

	F, A, B
	576,000
	13,225

	F, E, B
	510,000
	12,365


Banden should not invest any funds in the money markets, because the return would only be 9% pa and the cost of capital for Banden is higher, at 12% pa.

It is assumed that the company does not have to use more funds than it needs to, and so there will not be any surplus funds which have to be invested somewhere.

Recommendation. The company should use $576,000 and invest in projects D, F and A.

(c)

When there is capital rationing, there is not enough capital to invest in all projects which have a positive NPV, when their NPVs are calculated by discounting the estimated cash flows at the company’s cost of capital. The financial director is correct in theory to say that the company’s cost of capital is inappropriate. The marginal cost of capital, which will be higher than the company’s cost of capital, would be more appropriate for calculating project NPVs and deciding which projects would yield the best returns, given the shortage of capital.

However, the marginal cost of capital cannot be calculated easily, and a practical way of making decisions in a capital rationing situation is to calculate the NPV of each project using the company’s normal cost of capital, and then to rank the projects in order of desirability, as in parts (a) and (b) of this solution.
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