Payback



Net Cash Flow
Cumulative NCF

Year 0

(£1000)

?


Year 1

300

?

Year 2

300

?

Year 3

300

?

Year 4

200

?

Total Return



?



When does the project Payback?

Answer



Net Cash Flow
Cumulative NCF

Year 0

(£1000)

?
(£1000)

Year 1

300

?
(700)


Year 2

300

?
(400)

Year 3

300

?
(100)

Year 4

200

?
100

Total Return



?
£100


Payback is 3 years and 6 months (100/200*12)

Why? Year 3 is still negative and Year 4 is positive.  To work out the month of Payback we divide the negative balance at end of year 3 by the NCF from Year 4.

Student Activity 1
Calculate the Payback for A and B

PROJECT A

Net Cash Flow
Cumulative NCF

Year 0

(£10000)

?


Year 1

5000

?

Year 2

5000

?

Year 3

3000

?

Year 4

1000

?

Total Return



?

4000


PROJECT B

Net Cash Flow
Cumulative NCF

Year 0

(£10000)

?


Year 1

5000

?

Year 2

4000

?

Year 3

3000

?

Year 4

3000

?

Total Return



?

5000


Which project would you recommend?

Answer
Limitations of Payback?

Accounting Rate of Return

In order to give consideration to the overall profitability of a project we calculate the ARR

Average annual return or annual profit

ARR = 


--------------------------------------------




        Initial cost of investment

Net Cash Flow
Cumulative NCF

Year 0

(£10,000)


(£10,000)

Year 1

5,000


(£5,000)

Year 2

5,000


(£0)

Year 3

3,000


£3,000

Year 4

1,000


£4,000

Total Return




£4,000

ARR = Total Return / Number of years
*100


Investment Outlay







£4,000/4
= 10%


£10,000

Student Activity 2

Calculate the PAYBACK and ARR of projects X and Y

PROJECT X

Net Cash Flow
Cumulative NCF

Year 0

(£15,000)

?


Year 1

6,000

?

Year 2

5,000

?

Year 3

4,000

?

Year 4

3,000

?

Total Return



?





Payback
=

ARR

= 

PROJECT Y

Net Cash Flow
Cumulative NCF

Year 0

(£15,000)

?


Year 1

3,000

?

Year 2

4,000

?

Year 3

5,000

?

Year 4

6,000

?

Total Return



?





Payback
=

ARR

= 

1. Which project would you recommend?

Limitations of ARR?

2. Time Value of Money
1. If I offered to pay you £100 today or £100 in two years time, which would you accept?

2. Explain your answer

Compound Interest
A= P (1+r) n
Where 
A = Accumulated sum



P = Principal invested



r = Interest rate


N = Number of years

E.g. How much would £100 invested today at an annual interest rate of 10% be worth in 3 years?

(1)
A= £100 (1+0.10) 3

(2)
A = £100 (1.1)3
(3)
A= £100 (1.331)

(4)
Accumulated sum = £133.10
Student Activity 1
What is the present value of £133.10, receivable in 3 years time with interest rates currently at 10%?
Let us rearrange the formulae

Future Value

P = 


 A

-----------------








(1 + r) n
Where 
A = Accumulated sum



P = Principal invested



r = Interest rate



N = Number of years




P = 


£133.10







(1.1)3




P = 


£133.10







1.331




P =


£100

This modified formula can now be used to calculate the present value of money receivable in the future; in today’s terms.
Q 1 – Let us calculate your own discount rate from today’ starter activity


P = 


A

-----------------








(1 + r) n

£75

= £100






   (1+r) n




(1+r) 2
= £100/£75





(1+r) 2
= 1.33




(1+r)
=√1.33

(1+r)
= 1.1547

r

= 1.1547 – 1


Discount rate = 15.47%

Q2
- Calculating the discount factor when we do not know the sums to be invested

D
DF = 

         1  





      

(1 + r) n
Where 
DF 
= Discount Factor



r 
= Discount Rate



N 
= Number of years

Now that we can calculate the Discount Factor we can begin using our knowledge of `the time value of money` to appraise investments.
Calculate the Discount Factor
(a)
Discount Rate = 10% 

Year 3

0.7513
(b)
Discount Rate = 4% 

Year 4

0.85

Task 1 - Calculate the NPV of investment options X & Y.  Assume a Discount Rate of 10%
PROJECT X

Net Cash Flow


DF

PV
Year 0

(£15,000)

*

1

(15,000)
Year 1

6,000

*

0.9091
5454
Year 2

5,000

*

0.8264
4132
Year 3

4,000

*

0.7513
3005
Year 4

3,000

*

0.6830
2049
Net Present Value






(360)
PROJECT Y






Net Cash Flow

DF

PV
Year 0

(£15,000)

*

1




Year 1

3,000

*

0.9091
2727
Year 2

4,000

*

0.8264
3305
Year 3

5,000

*

0.7513
3756
Year 4

6,000

*

0.6830
4098
Net Present Value






(1112)

Which project would you recommend?

Limitations of NPV?

Insert your own figure instead





Challenge: Using the previous two tables, state the main reason for using the NPV method of investment appraisal.


Super Challenge: Describe how the NPV overcomes some of the limitations of the Payback and ARR methods of investment appraisal.


Turbo Challenge: Explain the impact of a rapidly deteriorating economic environment on the choice of DR and usefulness of this model








