Solutions

1- 
a) Discount factor: 15%
	Time
	Cash flow £000
	Discount factor 15%
	Present value of cash flows £000

	0
	(900)
	1
	(900)

	1
	300
	0.870 
	261

	2
	330
	0.756 
	249.48

	3
	363
	0.658 
	238.85

	4 (W1)
	409.3
	0.572 
	234.12

	
	Net present value
	83.45



	W1: Time 4 cash inflow: £399,300 cash inflow from operations plus £10,000 disposal 	of assets.
	Recommendation:
	Using a discount factor of 15%, this project returns a positive net present value. It is 	recommended therefore that management proceed with the project.
b) Discount factor: 20%
	Time
	Cash flow £000
	Discount factor 20%
	Present value of cash flows £000

	0
	(900)
	1
	(900)

	1
	300
	0.833
	249.90

	2
	330
	0.694
	229.02

	3
	363
	0.579
	210.18

	4 (W1)
	409.3
	0.482
	197.28

	
	Net present value
	(13.62)



	Recommendation:
	Using a discount factor of 20%, this project returns a negative net present value. It is 	therefore not recommended for management to proceed with the project.
c) Internal rate of return:
IRR (%) = a +        NPVa        (b-a)  % 
		           NPVa - NPVb	

a=0.15; NPVa =£83,450; b= 0.2; NPVb = (£13,620)
IRR = 0.15 + 83,450 / (83,450+13,620=97,070) x (0.2-0.15) =0.193 (x100%) = 19.3%
d) Barstucks expects a 15% rate of return on less risky projects. As this is considered to be a risky project, a higher rate of return would be required. If this rate of return is less than or equal to 19.3% then management should not proceed.

2- a) NPVA = -5,266 +2,500/(1+16%) +2,500/(1+16%)2 + 2,500/(1+16%)3 = 349
  NPVB = -2,100 + 200/(1+16%) +2,900/(1+16%)2 + 0/(1+16%)3 = 228

According to the NPV rule, when NPV>0, the project should be taken. In this case, both projects generate positive NPV, so both of them should be accepted. However, since both projects are mutually exclusive, and Project A generates a higher NPV than Project B, which indicates Project A will generate more value than Project B, therefore, Project A should be taken.

b) Given cost of capital R =16%, and IRR of Project A and B are 20% and 22.4%. According to the IRR rule, when IRR>R, the project should be taken. In this case, IRR for both projects are greater than R, so both of them should be accepted. However, since both projects are mutually exclusive, and Project B has a higher IRR than Project A, which indicates Project B will generate more value than Project A, therefore, Project B should be taken. 

c) Based on NPV rule, Project A should be accepted, while based on IRR rule, Project B should be accepted. When decisions are contradictory between NPV rule and IRR rule, we normally follow NPV rule as there is no obvious drawbacks of NPV approach. In this case, Project A should be accepted.

d) Multiple solutions: there are more than one IRR when cash flows are not conventional, such as the sign (+/-) changes every period of time.

   Ranking issues: IRR measures percentage return rather than absolute amount, so there could be ranking issues in conditions of mutual exclusivity. 

   Confusion over investing-type decision versus financing-type decision: for investing-type cash flows, the initial cash flow is an outlay, while for financing-type cash flows, the initial cash flow is an inflow and following by cash outflows. The financing-type decision may result in misinterpretation of IRR results, e.g reject a positive NPV project based on the IRR rule.


3- a) Payback method also can be refereed as simple payback method, and it does not take into account the time value of money. Since no threshold figure is set, according to payback rule, the project has shorter payback period is preferred.


Project A: 
30,000 + 22,500 + 21,000 = 73,500 > initial cost (60,000) 3 years

Project B: 
7,500 + 22,500 + 27,500 + 30,000 = 87,500 > initial cost (60,000) 4 years 

Therefore, project A is preferred since it has a shorter payback period.


Payback Period

Payback Period (PP) refers to the amount of time it takes to recover the cost of investment made (Kagan, 2022). The formula to calculate PP is as below (Accounting for Management.Org, 2021):

If cashflow is unchanged over the years, then:

Payback Period (PP)=Cost of Investment + Average Annual Cash Flow

If cashflow has changed over the years, then (Mukhopadhyay, 2022):

Payback period (PP)= [Years before full recovery+ (Unrecovered cost at the start of the year / Cash flow during the year)]
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	Time Period
	Amount
	Cumulative amt.
	Time Period
	Amount
	Cumulative amt.

	0
	-60000
	-60000
	0
	-60000
	-60000

	1
	30000
	-30000
	1
	7500
	-52500

	2
	22500
	-7500
	2
	22500
	-30000

	3
	21000
	13500
	3
	27500
	-2500

	
	
	
	4
	30000
	27500

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	PP= [2+(7500/21000) ]
	
	
	PP= [3+(2500/30000) ]
	

	
	 
	
	
	 
	

	
	PP=[2+ 0.357]
	
	
	PP=[3+ 0.083]
	

	
	PP= 2.35
	
	
	PP= 3.083
	



