Chapter 6 Project Appraisal and Risk

Answer – Test your understanding 1

Annual sales of $600,000
	Year
	Narrative
	CF ($000)
	DF (9%)
	PV ($000)

	0
	Buy asset
	(100)
	1
	(100)

	4
	Sell asset
	20
	0.708
	14.16

	1-4
	Annual inflow (W)
	25
	3.240
	81.00

	
	
	
	
	(4.84)


(W) Annual inflow = (600,000 x 40%) – 215,000 = $25,000 p.a.

Annual sales of $700,000

	Year
	Narrative
	CF ($000)
	DF (9%)
	PV ($000)

	0
	Buy asset
	(100)
	1
	(100)

	4
	Sell asset
	20
	0.708
	14.16

	1-4
	Annual inflow (W)
	65
	3.240
	210.6

	
	
	
	
	124.76


(W) Annual inflow = (700,000 x 40%) – 215,000 = $65,000 p.a.

Annual sales of $800,000

	Year
	Narrative
	CF ($000)
	DF (9%)
	PV ($000)

	0
	Buy asset
	(100)
	1
	(100)

	4
	Sell asset
	20
	0.708
	14.16

	1-4
	Annual inflow (W)
	105
	3.240
	340.2

	
	
	
	
	254.36


(W) Annual inflow = (800,000 x 40%) – 215,000 = $105,000 p.a.

Expected NPV = 0.4 x (4.84) + 0.4 x 124.76 + 0.2 x 254.36 = 98.84
Comments

Based on ENPV the project should be accepted. However, there is still a 40% chance of making a slight loss rather than a gain.

Answer 1
(a)

The annual operating cash flows will be as follows:
	
	$000
	$000
	

	Sales (300 x $24)
	
	7,200
	

	Less: Variable costs (300 x $18)
	5,400
	
	

	Fixed costs ($2,200 – $800)
	1,400
	(6,800)
	

	Net annual operating cash flows
	
	400
	


The NPV of the project will be:

	
	
	$000
	Marks

	Net operating cash flows (400 x 3.24)
	
	1,296
	[2]

	Residual value of equipment (500 x 0.71)
	
	355
	[1]

	
	
	1,651
	

	Less: Initial outlay
	
	(1,500)
	[1]

	NPV
	
	151
	[1]


(b)(i)

If the discount rate was 13%, the NPV of the project would be as follows:

	
	
	$000
	Marks

	Net operating cash flows (400 x 2.97)
	
	1,188
	

	Residual value of equipment (500 x 0.61)
	
	305
	

	
	
	1,493
	

	Less: Initial outlay
	
	(1,500)
	

	NPV
	
	(7)
	


At 13% the NPV is close to zero, hence, this is the discount rate (to the nearest %); at which the product ceases to be worthwhile. This represents an increase of approximately 44% on the cost of capital of the company. (Note: The figure of 13% is also the IRR of the project.)
[3 marks]
(b)(ii)

The change required to the initial outlay, which is already expressed in present value terms, to make the product no longer viable will be an increase of $151,000; that is, an amount equal to the NPV of the project. This represents an increase of approximately 10% on the initial outlay.
[2 marks]
(b)(iii)

The change in the net annual operating cash flows needed to make the product no longer viable can be calculated as follows:
Let C = the net annual operating cash flows

(C x annuity factor for a four-year period) – NPV = 0

C x 3.24 = $151,000

C = $151,000 / 3.24

C = $46,605

This represents a decrease to the estimated net annual operating cash flows of approximately 11.7%.
[3 marks]
(b)(iv)

The change in the residual value that will make the product no longer viable can be calculated as follows:
Let R = the required residual value:

(R x discount factor at end of four years) – NPV of project = 0

R x 0.71 = $151,000
R = $151,000 / 0.71

R = $212,676

This represents a fall of approximately 43% in the estimated residual value figure provided.
[3 marks]
(c)
1.
The calculations in (a) above show that the NPV of the investment project is positive and the decision rule is that the project should be accepted as it would result in an increase in shareholder wealth.
[1 mark]
2.
The analysis undertaken in (b) above indicates that both the discount rate and residual value figures are insensitive to any minor change. However, the initial outlay and the annual operating cash flow figures are more sensitive to change. The latter should be of particular concern to management as estimates of future operating cash flows are likely to be less certain than estimates relating to the immediate purchase of equipment. Relevant forecasts and underlying assumptions should therefore be checked carefully. This does not mean, however, that the project should not go ahead. Subject to additional information concerning the range of possible outcomes or the likelihood of changes occurring to the key factors, the project should go ahead.
[2 marks]
3.
The cost of acquiring the patent was not taken into consideration as it represents a past cost. If, however, the investment appraisal had been undertaken before these costs were incurred, the estimated NPV of the project would have been a large negative amount.
[1 mark]
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Answer 2
(a)(i)

Period 1 closing balance

	Opening balance
	Cash flow
	Closing balance
	Probability
	Expected value

	$000
	$000
	$000
	
	$000

	(500)
	8,000
	7,500
	0.1
	750

	(500)
	4,000
	3,500
	0.6
	2,100

	(500)
	(2,000)
	(2,500)
	0.3
	(750)

	
	
	
	
	2,100


The expected value of the period 1 closing balance is $2,100,000. [2 marks]
(a)(ii)

[image: image2.emf]

[5 marks]
(a)(iii)

The probability of a negative cash balance at the end of period 2 = 0·02 + 0·12 + 0·06 = 20% [1 mark]
(a)(iv)

The probability of exceeding the overdraft limit in period 2 is 0·12 + 0·06 = 18%

[2 marks]
Discussion

The expected value analysis has shown that, on an average basis, ZSE Co will have a positive cash balance at the end of period 1 of $2·1 million and a positive cash balance at the end of period 2 of $3·9 million. However, the cash balances that are expected to occur are the specific balances that have been averaged, rather than the average values themselves.
There could be serious consequences for ZSE Co if it exceeds its overdraft limit. For example, the overdraft facility could be withdrawn. There is a 30% chance that the overdraft limit will be exceeded in period 1 and a lower probability, 18%, that the overdraft limit will be exceeded in period 2. To guard against exceeding its overdraft limit in period 1, ZSE Co must find additional finance of $0·5 million ($2·5m – $2·0m). However, to guard against exceeding its overdraft limit in period 2, the company could need up to $9·5 million ($11·5m – $2·0m). Renegotiating the overdraft limit in period 1 would therefore be only a short-term solution.
One strategy is to find now additional finance of $0·5 million and then to re-evaluate the cash flow forecasts at the end of period 1. If the most likely outcome occurs in period 1, the need for additional finance in period 2 to guard against exceeding the overdraft limit is much lower.
The expected value analysis has been useful in illustrating the cash flow risks faced by ZSE Co. Although the cash flow forecasting model has been built with the aid of a firm of financial consultants, the assumptions used in the model must be reviewed before decisions are made based on the forecast cash flows and their associated probabilities.
Expected values are more useful for repeat decisions rather than one-off activities, as they are based on averages. They illustrate what the average outcome would be if an activity was repeated a large number of times. In fact, each period and its cash flows will occur only once and the expected values of the closing balances are not closing balances that are forecast to arise in practice. In period 1, for example, the expected value closing balance of $2·1 million is not forecast to occur, while a closing balance of $3·5 million is likely to occur.

[3 marks]
(b)

The factors to be considered in formulating a policy to manage the trade receivables of ZSE Co will relate to the key areas of credit assessment or analysis, credit control and collection procedures. A key factor is the turbulence in the company’s business environment and the way it affects the company’s customers.
Credit analysis

The main objective of credit analysis is to ensure that credit is granted to customers who will settle their account at regular intervals in accordance with the agreed terms of sale. The risk of bad debts must be minimised as much as possible.
Key factors to consider here are the source and quality of the information used by ZSE Co to assess customer creditworthiness. The information sources could include bank references, trade references, public information such as published accounts, credit reference agencies and personal experience. The quality of the information needs to be confirmed as part of the credit analysis process. Some organisations have developed credit scoring systems to assist in the assessment of creditworthiness.
Credit control

Once credit has been granted, it is essential to ensure that agreed terms and conditions are adhered to while the credit is outstanding. This can be achieved by careful monitoring of customer accounts and the periodic preparation of aged debtor analyses. A key factor here is the quality of the staff involved with credit control and the systems and procedures they use to maintain regular contact with customers, for example invoices, statements, reminders, letters and telephone contacts.
ZSE Co has been experiencing difficulties in collecting amounts due because its customers have been experiencing difficult trading conditions. Close contact with customers is essential here in order to determine where revised terms can be negotiated when payment is proving hard, and perhaps to provide advance warning of serious customer liquidity or going concern problems.
Collection procedures

The objective here is to ensure timely and secure transfer of funds when they are due, whether by physical means or by electronic means. A key factor here is the need to ensure that the terms of trade are clearly understood by the customer from the point at which credit is granted. Offering credit represents a cost to the seller and ensuring that payment occurs as agreed prevents this cost from exceeding budgeted expectations.
Procedures for chasing late payers should be clearly formulated and trained personnel must be made responsible for ensuring that these procedures are followed. Legal action should only be considered as a last resort, since it often represents the termination of the business relationship with a customer.
(c)
Profitability and liquidity are usually cited as the twin objectives of working capital management. The profitability objective reflects the primary financial management objective of maximising shareholder wealth, while liquidity is needed in order to ensure that financial claims on an organisation can be settled as they become liable for payment.
The two objectives are in conflict because liquid assets such as bank accounts earn very little return or no return, so liquid assets decrease profitability. Liquid assets in fact incur an opportunity cost equivalent either to the cost of short-term finance or to the profit lost by not investing in profitable projects.
Whether profitability is a more important objective than liquidity depends in part on the particular circumstances of an organisation. Liquidity may be the more important objective when short-term finance is hard to find, while profitability may become a more important objective when cash management has become too conservative. In short, both objectives are important and neither can be neglected.
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