CHAPTER 3
Practical project appraisal
LEARNING OUTCOMES
By the end of this chapter the reader will be able to:
· identify and apply relevant and incremental cash flows in net present value calculations;
· recognise and deal with sunk costs, incidental costs and allocated overheads;
· describe and explain the advantages and disadvantages of the traditional investment appraisal techniques of payback and accounting rate of return;
· describe the capital-allocation planning process in a corporation;
· explain the rules to follow when investment appraisal is done in an environment of capital rationing, taxation and inflation.
Key points and concepts
· Raw data have to be checked for accuracy, reliability, timeliness, expense of collection, etc.
· Profit is a poor substitute for cash flow. For example, working capital adjustments may be needed to modify the profit figures for NPV analysis, depreciation is not a cash flow and should be excluded.
· Analyse on the basis of incremental cash flows. That is the difference between the cash flows arising if the project is implemented and the cash flows if the project is not implemented. Take into account opportunity costs associated with, say, using an asset which has an alternative employment; incidental effects, that is, cash flow effects throughout the organisation, should be considered along with the obvious direct effects; sunk costs – costs that will not change regardless of the decision to proceed – are clearly irrelevant; allocated overheads are a non-incremental cost and are irrelevant; interest should not be double counted by both including interest as a cash flow and including it as an element in the discount rate.
· Payback and ARR are widely used methods of project appraisal, but discounted cash flow methods are the most popular. However, most large firms use more than one appraisal method.
· Payback is the length of time for cumulated future cash inflows to equal an initial outflow. Projects are accepted if this time is below an agreed cut-off point. It has a few drawbacks: no allowance for the time value of money; cash flows after the cut-off are ignored; arbitrary selection of cut-off date. Discounted payback takes account of the time value of money.
· 
Payback’s attractions: it complements more sophisticated methods; simple and easy to use; good for communication with non-specialists; makes allowance for increased risk of more distant cash flows; projects returning cash sooner are ranked higher; thought to be useful when capital is in short supply.
· Accounting rate of return is the ratio of accounting profit to investment, expressed as a percentage. It has a few drawbacks: it can be calculated in a wide variety of ways; profit is a poor substitute for cash flow; no allowance for the time value of money; arbitrary cut-off rate; some perverse decisions can be made.
· Accounting rate of return attractions: familiarity, ease of understanding and communication; managers’ performances are often judged using ARR and therefore they wish to select projects on the same basis.
· Internal rate of return is used more than NPV: psychological preference for a percentage; can be calculated without cost of capital; thought (wrongly) to give a better ranking.
· Mathematical technique is only one element needed for successful project appraisal. Other factors to be taken into account are: strategy, social context, expense, entrepreneurial spirit and intangible benefits.
· The investment process is more than appraisal. It has many stages: generation of ideas, development and classification, screening, appraisal, report and authorisation, implementation and post-completion auditing.
· Soft capital rationing – internal management-imposed limits on investment expenditure despite the availability of positive NPV projects.
· Hard capital rationing – externally imposed limits on investment expenditure in the presence of positive NPV projects.
· For divisible one-period capital rationing problems, focus on the returns per £ of outlay:


· For indivisible one-period capital rationing problems, examine all the feasible alternative combinations.
· The two rules for allowing for taxation in project appraisal: (i) include incremental tax effects of a project as a cash outflow; (ii) get the timing right.
· Taxable profits are not the same as accounting profits. For example, depreciation is not allowed for in the taxable profit calculation, but writing-down allowances are permitted.
· Specific inflation means price changes of an individual good or service over a period of time.
· General inflation – the reduced purchasing power of money.
· General inflation affects the rate of return required on projects: real rate of return – the return required in the absence of inflation; money rate of return – includes a return to compensate for inflation.
· Fisher’s equation
(1 + money rate of return) = (1 + real rate of return)  (1 + anticipated rate of inflation) 
(1 + m) = (1 + h)  (1 + i)
· Inflation affects future cash flows: money cash flows – all future cash flows are expressed in the prices expected to rule when the cash flow occurs; real cash flows – future cash flows are expressed in constant purchasing power.
· Adjusting for inflation in project appraisal:
Approach 1 – Estimate the cash flows in money terms and use a money discount rate.
Approach 2 – Estimate the cash flows in real terms and use a real discount rate.
ANSWERS TO SELECTED QUESTIONS
2	Mercia plc
a	Proposal 1
Consultant’s fee – sunk cost
Central overhead – irrelevant
Depreciation – irrelevant

	Time (years)
	
	
	
	
	

	£000s
	0
	1
	2
	
	3 → 

	Earthmoving
	−150
	
	
	
	

	Construction
	−1,400
	
	−200
	
	

	Ticket sales
	
	
	+600
	
	+600

	Operational costs
	
	
	−100
	
	−100

	Council
	
	
	−100
	
	

	Senior management
	
	
	–50
	
	−50

	Opportunity cost
	−100
	
	
	
	

	Cash flows
	−1,650
	
	+150
	
	+450

	Discounted
	
	
	
	
	

	Cash flows
	−1,650
	0
	     150
	+
	450/0.1

	
	
	
	(1.1)2
	
	(1.1)2


NPV = + £2.193m
Proposal 2
Central overhead (£70,000) – irrelevant
Consultants’ fees (£50,000) – sunk cost

	Time (years)
	
	
	
	
	
	

	£000s
	0
	1
	
	2
	
	3

	Design & build
	−9,000
	
	
	
	
	

	Revenue
	
	
	
	5,000
	
	5,000

	Operating costs
	
	
	
	−4,000
	
	−4,000

	Equipment
	
	
	
	−400
	
	−400

	Executive
	
	−100
	
	−100
	
	−100

	Opportunity cost
	−100
	
	
	
	
	

	Sale of club
	
	
	
	
	
	+11,000

	Cash flow
	−9,100
	−100
	
	+500
	
	+11,500

	Discounted cash flow
	−9,100
	−100
	+
	    500
	+
	  11,500

	
	
	1.1
	
	(1.1)2
	
	(1.1)3


NPV = –£137,566
Recommendation: accept proposal 1
IRR
Proposal 1: 20.2%
Proposal 2: 9.4%
3	Mines International plc
a	Survey – sunk cost

	Time (years)
	
	
	
	
	
	
	

	£m
	0
	1
	2
	3
	4
	5
	5.125

	Profit (loss)
	0
	−2.1
	3.9
	4.7
	4.7
	2.9
	

	Add depreciation
	0
	0
	2.0
	2.0
	2.0
	2.0
	

	Capital equipment
	−4.75
	−4.75
	
	
	
	1.5
	

	Survey
	
	0.30
	
	
	
	
	

	Debtor adjustment:
	
	
	
	
	
	
	

	Opening debtors
	
	0
	0
	2.0
	2.25
	2.25
	1.75

	Closing debtors
	
	0
	2.0
	2.25
	2.25
	1.75
	0



	
	
	
	  −2.0
	    −0.25
	0
	+0.50
	+1.75



	Creditor adjustment
	
	
	
	
	
	
	

	Opening creditors
	
	  0
	  0.15
	  0.10
	0.125
	  0.125
	  0.10

	Closing creditors
	
	  0.15
	  0.10
	  0.125
	0.125
	  0.10
	  0

	
	
	+0.15
	−0.05
	+0.025
	0
	−0.025
	−0.10

	Overheads
	
	  0.2
	  0.2
	  0.2
	0.2
	  0.2
	

	Hire cost
	
	
	
	−0.1
	
	
	

	Cash reserves
	−1.0
	
	
	
	
	+1.0
	

	Government refund
	
	
	
	
	
	
	+0.2

	Cash flow
	−5.75
	−6.20
	  4.05
	  6.575
	  6.9
	  8.075
	  1.85

	Discounted cash flow
	−5.75
	−6.20
	+4.05
	+6.575
	+6.9
	+8.075
	+1.85

	
	
	  1.12
	 (1.12)2
	 (1.12)3
	(1.12)4
	(1.12)5
	(1.12)5.125


= −5.75 −5.536 + 3.229 + 4.680 + 4.385 + 4.582 + 1.035 = £6.625m
The maximum that MI should bid in the auction is £6.625m. This additional cash outflow at Time 0 would result in a return of 12% being obtained. (Some students may time the final debtor and creditor payments at time 5.25 as time 6.)
b	IRR = 29.4 per cent.
c	Points to be covered:
Time value of money.
Opportunity cost of money for a given risk class.
Sunk cost.
Treatment of depreciation.
Allocated overhead treatment.
Cash injections.
Hire cost – opportunity cost.
Comparison of NPV with other project appraisal methods:
· Advantages over IRR:
measures in absolute amounts of money;
ranking problem;
multiple solution problem.
· Advantages over payback:
time value of money allowed for;
all cash flows considered;
cash flows within payback period considered properly.
· 
Advantages over ARR:
firm theoretical base, time value of money;
defined decision criteria.
4	Oakland plc
(1)	a	Payback
£000s
	Year
	Cumulative inflows

	1
	50

	2
	170

	3
	520

	4
	600

	5
	1,400


Payback in year 5 and therefore not accepted under the board’s decision criteria.

	b
	Year
	
	
	Cumulative

	
	1
	50 × 0.9091
	45.455
	45.455

	
	2
	120 × 0.8264
	99.168
	144.623

	
	3
	350 × 0.7513
	262.96
	407.583

	
	4
	80 × 0.6830
	54.64
	462.223

	
	5
	800 × 0.6209
	496.72
	958.943


Discounted payback: 5 years.
c	Accounting rate of return (one possibility):
	£000s
	
	
	
	
	

	Year
	1
	2
	3
	4
	5

	Profit before depreciation
	50
	120
	350
	80
	800

	Depreciation
	180
	180
	180
	180
	180

	Profit/loss
	−130
	−60
	170
	−100
	620





	
	1
	2
	3
	4
	5

	Assets at start of each year: 
	900
	720
	540
	360
	180

	Profit 
	 −130
	  −60
	  170
	  −100
	  620

	Assets 
	900
	720
	540
	360
	180

	 
	−14.4%
	−8.3%
	+31.5%
	−27.8%
	344.4%


Average = 65%
d	Internal rate of return: 11.8%
The project is acceptable under the IRR method as the IRR of 11.8 per cent is greater than the required rate of 10 per cent.
e	NPV: + £58,966
NPV is positive; therefore this project is acceptable under the NPV method.
(2)
	Merits
	Demerits

	Payback
	Payback

	1	Simple to use.
	1	No allowance for the time value of money.

	2	Easy to understand.
	2	Receipts beyond the payback period are ignored.

	3	Easier for communications with 
non-specialists.
	3	Arbitrary cut-off.

	4	May be used to filter out obviously poor projects quickly.
	

	5	In an uncertain world a quick return leaves less exposure to unquantifiable risks.
	

	6	If funds are limited, the sooner the money is returned, the sooner other profitable investments can be undertaken (for an imperfect world scenario).
	

	Discounted payback
	Discounted payback

	1	Time value of money within payback allowed for.
	1	Receipts beyond the payback are ignored.

	2	Relatively simple to use and understand.
	2	Arbitrary cut-off.

	3, 4 and 5 are the same as 4, 5 and 6 for payback.
	

	Accounting rate of return
	Accounting rate of return

	1	Easy to understand.
2	Easy to calculate – accounting information is usually available.
	1	Not based on cash flow – profit and asset figures are often derived from subjective and arbitrary decisions.

	
	2	No allowance for time value of money.

	3	Management performance is often evaluated by an ARR method, e.g. ROCE. Thus, ARR may be preferred by the management team for project appraisal.
	3	Many variants of ARR – no consistency.
4	Arbitrary cut-off point for accept/reject decisions.
5	As a percentage measure it does not measure in absolute terms.

	Internal rate of return
	Internal rate of return

	1	Cash flow based.
	1	Multiple/no solution.

	2	Time value of money considered.
	2	Ranking problem.

	3	Consistency of method, rather than many alternative methods, as with ARR.
	3	Measures in percentage terms rather than absolute amounts of money.

	4	Easier to communicate to the non-specialist than NPV.
	

	5	All cash flows considered.
	

	Net present value
	Net present value

	1	Cash flow based.
	1	Less commonly understood than the other methods.

	2	Time value of money considered.
	2	More effort is needed to carry out the calculations.

	3	Consistency of method, rather than many alternative methods, as with ARR.
	3	Relies on inputs being correct, e.g. an appropriate discount rate is available.

	4	Relates directly to shareholder wealth enhancement.
	

	5	Measures in absolute terms not percentages.
	

	6	All cash flows considered. 
	


5.	(a) 4 years (b) 6 years (c) NPV = £582.30
11	Wishbone plc
	a
	Project X
	
	£000s

	
	Time 0
	
	−2,500

	
	Time 1
	
	

	
	Sales
	2,100 × 1.05
	2,205

	
	Materials
	−800 × 1.04
	−832

	
	Labour
	−300 × 1.10
	−330

	
	Overheads
	−100 × 1.07
	−107

	
	
	
	  936



	
	Time 2
	
	

	
	Sales
	2,100 × (1.05)2
	2,315

	
	Materials
	−800 × (1.04)2
	−865

	
	Labour
	      −300 × (1.1)2
	−363

	
	Overheads
	−100 × (1.07)2
	−114

	
	
	
	  973



	
	Time 3
	
	

	
	Sales
	2,100 × (1.05)3
	2,431

	
	Materials
	−800 × (1.04)3
	−900

	
	Labour
	−300 × (1.1)3
	−399

	
	Overheads
	−100 × (1.07)3
	 −123

	
	
	
	1,009


NPV = −2,500 + (936 × 0.8547) + (973 × 0.7305) + (1,009 × 0.6244) = −£359K

	
	Project Y
	
	£000s

	
	Time 0
	
	−2,000

	
	Time 1
	
	

	
	Sales
	1,900 × 1.05
	1,995

	
	Materials
	 −200 × 1.04
	−208

	
	Labour
	 −700 × 1.10
	−770

	
	Overheads
	   −50 × 1.07
	   −54

	
	
	
	   963



	
	Time 2
	
	

	
	Sales
	1,900 × (1.05)2
	2,095

	
	Materials
	−200 × (1.04)2
	–216

	
	Labour
	−700 × (1.10)2
	−847

	
	Overheads
	−50 × (1.07)2
	    −57

	
	
	
	   975



	
	Time 3
	
	

	
	Sales
	1,900 × (1.05)3
	2,199

	
	Materials
	−200 × (1.04)3
	−225

	
	Labour
	−700 × (1.1)3
	−932

	
	Overheads
	−50 × (1.07)3
	  −61

	
	
	
	  981


NPV = −2,000 + (963 × 0.8547) + (975 × 0.7305) + (981 × 0.6244) = +£148k
The superior project is Y as this generates more than the required return of 17 per cent.

b	
	Project X 
	 
	 
	 
	

	Year
	£000s
	Real cash flows
	
	Discounted real cash flows

	0
	
	−2,500
	
	−2,500

	1
	936 × 0.9259
	866
	866/1.0833
	800

	2
	973 × 0.8573
	834
	834/(1.0833)2
	711

	3
	1,009 × 0.7938
	801
	801/(1.0833)3
	  630

	
	
	
	
	NPV = −359



	Project Y
	
	
	
	

	Year
	£000s
	Real cash flows
	Discounted real 
cash flows

	0
	
	−2,000
	
	−2,000

	1
	963 × 0.9259
	892
	892/1.0833
	823

	2
	975 × 0.8573
	836
	836/(1.0833)2
	712

	3
	981 × 0.7938
	779
	779/(1.0833)3
	  613

	
	
	
	
	NPV =   148


12	Clipper plc
NPVs:
A	Revenue		20
Fixed cost		−5
Variable cost	−8
			  7
–10 + 7 × 2.4869 = +£7,408
B	Revenue		  30
Fixed cost		−10
Variable cost	−12
			    8
−30 + 8 × 3.7908 = +£326
C	Revenue		  18
Fixed cost		  –6
Variable cost	–7.2
			  4.8
–15 + 4.8  3.1699 = +£216

D	Revenue		   17
Fixed cost		   −8
Variable cost	−6.8
			  2.2
−12 + 2.2 × 6.1446 = +£1,518
E	Revenue		     8
Fixed cost		   −2
Variable cost	−3.2
			  2.8
−18 + 2.8 × 7.6061 = +£3,297

	Project
	Investment
	NPV
	Benefit-cost ratio
	Rank

	A
	10,000
	7,408
	0.7408
	1

	B
	30,000
	326
	0.0109
	4

	C
	15,000
	216
	0.0144
	3

	D
	12,000
	1,518
	0.1265
	N/A

	E
	18,000
	3,297
	0.1832
	2



	Project
	Investment
	NPV £

	A
	10,000
	7,408

	E
	18,000
	3,297

	
 of C
	12,000
	     172.8

	
	40,000
	10,877.8
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