Various techniques of capital budgeting.
Capital budgeting that aimed at measuring management performance through systematically evaluation of companies’ plans, objectives, policies, procedures, organization, system and control etc; is blooming in the present era. Since the capital budgeting never, goes into the question whether the policies and programs laid down by the management are properly carried out or not. PMS geared towards strategy and the capital investment proposals.
· Capital Budgeting is a project selection exercise performed by the business enterprise. 

· Capital budgeting uses the concept of present value to select the projects. 

· Capital budgeting uses tools such as pay back period, net present value, internal rate of return, profitability index to select projects.
The methods take into account the following considerations from the project owners’ and project lenders’ points of view:

1. Whether the project is earning a return that is higher then its cost of capital?

2. Whether the project’s earnings recover the capital investment in the desired period called “pay back period”?

3. Whether the objective of the project in creating assets is achieved through “wealth maximisation” – by adding further wealth?

Broad classification of the methods of financial evaluation of projects –

Conventional methods – these methods do not consider the timing of the future cash flows. Let us see the following example to understand this.

Example no. 1

We invest in a project Rs. 300 lacs. The projected cash flows at the end of three years is as under:

Year 1 = Rs. 150 lacs

Year 2 = Rs. 100 lacs

Year 3 = Rs. 75 lacs

Total = Rs. 325 lacs. In the conventional method the fact that cash flows occur at different periods is ignored. This is perhaps due to the fact that the importance of time value of money was not appreciated in the past.

Conventional methods are:

Payback period
This is defined as the period in which the original capital investment is recovered. In case there is more than one project with the same amount of investment to choose from, based on payback period method, the project having less payback period will be chosen. 

Example no. 2

Let us repeat the figures as per Example no. 1. 

Cash flow at T0 = (Rs. 300 lacs)

Cash flow at T1 = Rs. 150 lacs

Cash flow at T2 = Rs. 100 lacs

Cash flow at T3 = Rs. 75 lacs

At the end of two years, the capital recovery is Rs. 250 lacs. Remaining amount to the recovered = Rs. 50 lacs. We will have to find out in how many months, this stands recovered in the third year. This is based on the assumption that the cash flows occur uniformly in the project.

(50/75) x 12 months = 8 months

Thus payback period for this project is = 2 years + 8 months = 2.67 years

Without this calculation, on the first reading of the figures of cash flows it can be seen that the pay back period lies between the second and the third year of the project.

Merits:

· Easy to calculate

· Gives an idea of capital recovery

Demerits:

1. Does not consider the time value of money or timing of the cash flows. For example if Rs. 100 lacs were to be the cash flows at year 1 and year 3, both are considered to be equal. We know after going through the chapter on “Time value of money” that due to inflation these two are not equal to each other.

2. Reliability as an evaluation method is very limited as the cash flows after the pay back period are ignored.

Modern methods or “Discounted Cash flow Techniques” are:

1. Net Present Value

2. Internal Rate of Return

3. Profitability Index

Net Present value method

Example no. 3

Consider the following 3 alternative projects.  Assumptions are also given below:

· The initial investment for all the projects is Rs.500 lacs;

· The period of working is 5 years from the year Zero, i.e., the time of investment;

· Although the scale of operations for all the projects is the same, the projects have different future earnings or returns; and

· The rate of discount is 15% p.a., which is the rate of return expected from the project by the promoters. The future earning (at the end of the1st year) is discounted by (1.15), (1.15)2 for the second year, (1.15)3 for the third year and so on. The present value equivalent of the future earning or return is also known as the discounted value.
(Rupees in Lacs)

          

         Project 1

   
Project 2
 
        
Project 3

	Year No.
	Future Earnings 
	Disc. Value
	Future Earnings
	Disc. Value
	Future Earnings
	Disc. Value

	1

2

3

4

5

Total
	100

120

200

250

250


	86.96

90.73

131.5

142.95

124.3

576.44


	150

150

150

200

200


	130.44

113.42

98.63

114.36

99.44

556.29
	175

150

180

225

250


	152.18

113.42

118.35

128.66

124.3

636.91




Note:  As Project 3 has the highest present value it would be selected.  Net present value is equal to present value (-) original investment value, i.e., Rs.500 lacs.  Accordingly, the net present values for the three projects would be:

Project 1        76.44 lacs



Project 2        56.29 lacs

Project 3      136.91 lacs

On the basis of net present value, project 3 would get selected.
Merits:

1. Takes into consideration the project cash flows for the entire economic life of the project.

2. Applies time value of money – timing of the cash flows is the basis of evaluation.

3. Net present value truly represents the addition to the wealth of the shareholders.

4. Reliable as a method of evaluation of alternative projects.

Demerits:

1. It is not an easy exercise to estimate the discounting rate that is linked to “hurdle rate”

2. In real life situations, alternative investment projects with the same amount of capital investment are non-existent practically

Internal Rate of Return method (IRR)

Internal Rate of Return for an investment proposal is the discount rate that equates the present value of the expected net cash flows (CFs) with the initial cash outflow. If the initial cash outflow or cost occurs at time “zero”, it is represented by that rate, IRR such that 

Initial cash outflow (ICO) = 
CF1
          CF2
         CF3
       CF4


CFn




           -------------
+    -------------- +        --------------- +      -------------- + ……….  + ---------------



          
           (1+IRR)1
        (1+ IRR)2
    (1+IRR)3
   (1+IRR)4                             (1+IRR)n
 
This means that the Net present value in the case of IRR = “zero” or Present value of project cash flows = original investment at the beginning of the project.

How to get IRR by calculation?

IRR is obtained by “trial and error” method. Suppose we are given a set of cash flows, both outflow at the beginning and inflows over a period of time in future. We start with some rate as the discounting rate and start determining the NPV till we get NPV= zero. In case the rate lies between two rates, we fix the range and mention that the IRR lies in this range. Let us illustrate this with an example.

Example no. 4

Let us take project 2 in our Example no. 3. The present value is the closest to our original investment of Rs. 500 lacs. The discounting rate is 15%. p.a. our target present value is Rs. 500 lacs. How do we get to this figure? By increasing the rate of discount or reducing the rate of discount? As the present value is inversely related to the rate of discount, we have to increase the rate. Let us try it out for 20%. 

	Year no.
	Future value of cash flow
	Present value @ 20%

	1
	100
	82.0

	2
	120
	80.76

	3
	200
	110.8

	4
	250
	114

	5
	250
	94.25

	Total
	
	481.81


This means that the discounting rate of 20% is high and has to be reduced so as to reach the target present value of Rs. 500 lacs. Le us try it out at 19% and redo the exercise.

	Year no.
	Future value of cash flow
	Present value @ 19%

	1
	100
	82.80

	2
	120
	82.32

	3
	200
	114

	4
	250
	118.75

	5
	250
	99.00

	Total
	
	496.87


This means that we have to reduce the rate of discount to 18%. The IRR lies between 18% and 19%. This is called the “trial and error” method. However if we want to find out the exact IRR, we will have to adopt the following steps further:

1. Find out the Present value by @ 18% discount rate

2. Employ the “method of interpolation”

Applying this method consider following illustration
	Year no.
	Future value of cash flow
	Present value @ 18%

	1
	100
	83.60

	2
	120
	84.0

	3
	200
	117.40

	4
	250
	123.50

	5
	250
	104.0

	Total
	
	512.50


Compare the present values @ 19% and 18% discount rates. It clearly shows that the IRR is closer to 19% than to 18%. Let us now adopt the method of interpolation and determine the exact IRR. 

At 18% discounting, PV = Rs. 512.50 lacs

At 19% discounting, PV = Rs. 496.87 lacs and 

Our target PV = Rs. 500 lacs

By employing the method of interpolation we find that the IRR =

18% +     512.5 – 500____ = 18.80%      


512.5 – 496.87

This indicates what we have mentioned in the previous paragraph – we have mentioned that IRR is closer to 19% rather than 18%. How do we take the values in this method?

1. In the denominator, the values at the extremes of the given range are taken and difference is the denominator

2. One may start from the lower rate in which case in the numerator, the values taken are the target value and the value corresponding to the lower rate

3. On the other hand, if we want to go from the higher rate, the equation will be =

19% (-)  500 – 496.87____ = 18.80%      


      512.5 – 496.87

Thus whether we go up from the lower rate or come down from the higher rate, there is no difference in the end result. The above example tells us clearly how to adopt the trial and error method to fix the range of interest rates within which our IRR lies and then proceed to adopt “interpolation method” to determine the exact IRR.

When we employ IRR method of financial evaluation of more than one project, that project with the higher IRR is chosen.

Merits:

1. It tells us the rate at which the project should get a return taking into consideration the risks associated with the project

2. It takes into consideration the time value of money and hence reliable as a tool for evaluation of projects

3. It is very useful to a lender who is always interested in NPV = zero at a given rate and in a given period. 

Demerits:

1. It takes a long time to calculate

2. Based on this comparison cannot be made between projects of unequal size. A smaller project could get selected because of higher IRR as against a project in which wealth maximisation is very good (NPV being very high) only because its IRR is less than the previous one.

3. Multiple IRRs (more than one IRR) will be the outcome in case there is a negative sign in the project cash flows in the future. This means that should it happen that in one-year project cash inflow is negative (cash outflows being more than cash inflows) it will give rise to more than one IRR. 

Profitability Index (PI)

The profitability index or benefit-cost ratio of a project is the ratio of present value of future net cash flows to the initial cash outflow. It can be expressed as

Present value as per NPV and IRR methods  

Initial investment in the project

Example no. 5

In our above example the present value of future cash flows at 15% was Rs. 556.29 lacs in the case of project no. 2 as against original investment of Rs. 500 lacs. Hence PI = 556.29/500 = 1.113

This is more often employed in social projects like infrastructure projects undertaken by the governments or public sector and less employed in commercial projects.

The merits and demerits are the same as for the NPV method as above.
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