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LEARNING OBJECTIVES



	 

After going through this unit, you will be able to:
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discuss the Meaning of Capital Budgeting
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explain the Types of Investment Decision
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outline Investment Criteria
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explain about Capital Rationing
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INTRODUCTION



	In this unit we are going to discuss the meaning of capital budgeting and its importance. We will also come to know about the types of investments decisions, investment criteria and capital rationing.
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MEANING OF CAPITAL BUDGETING
Efficient allocation of capital is one of the most important functions of financial management in modern times. The function involves the firm’s decision to commit its funds in long-term assets and other profitable activities. Capital Budgeting may be defined as “the firm’s decision to invest its current funds efficiently in the long-term assets in anticipation of an expected flow of benefits over a series of years.” It is the process of identifying, analyzing and selecting investment projects whose returns are expected to extend beyond one year. For example, a cement firm may want to start a new plant because of high demand; again a textile engineering graduate would like to start his own textile processing house. All these involve investment in fixed assets which will generate return in terms of cash flows to them. All these will essentially involve capital budgeting decisions.

Importance of Capital Budgeting
The capital budgeting decisions are important because of the following inter-related reasons:
1. Long-term effects: These involve decisions in long-term assets which involve high cost. As such the impacts of these investments have to be checked carefully by using modern techniques or investment criteria. 
2. Irreversibility: Long- term assets investment decisions are not easily reversible once implementation has taken place. If these have to be reversed then huge financial loss may occur to the firm.
3. More Risky: Investment in long-term assets increases profit but it may lead to fluctuations in its earnings, the firm will become more risky. Hence, investment decisions decide the future of the business concern.
Capital budgeting decisions are difficult to take because (i) the decisions have to base on expected future years cash inflows and (ii) the uncertainty of future. Identification and measuring of costs and benefits of investment in fixed asstes involve tedious calculations and lengthy process. This becomes more difficult when the period for calculation is very long; say more than 15 years or 20 years.
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TYPES OF INVESTMENT DECISIONS


	There are many ways to classify investments. One classification is as follows:
· Expansion of existing business
· Establishments of new business 
· Replacement and modernisation 

1. Expansion and Diversification: A firm may add capacity to its existing product lines to expand existing operations. For example, the HPC Fertilizer Ltd. may increase its plant capacity to manufacture more urea. It is an example of related diversification. A firm may expand its activities in a new business. Expansion of a new business requires investment in new products and a new kind of production activity within the firm. If a packaging manufacturing company invests in a new plant and machinery to produce ball bearings, which the firm has not manufactured before, this represents expansion of new business or unrelated diversification. Sometimes a firm acquires existing firms to expand its business. In either case, the firm makes investment in the expectation of additional revenue. 

2. Establishment of new business: A firm may establish entirely new business which may or may not be related to the existing business. For example a soap manufacturing company may start producing detergent or may even produce food items.

3. Replacement and Modernization: The main objective of modernization and replacement is to improve operating efficiency and reduce costs. Costs savings will reflect in the increased profits, but the firm’s revenue may remain unchanged. Assets become outdated and obsolete with technological changes. The firm must decide to replace those assets with new assets that operate more economically. If a cement company changes from dry process to wet process, it is an example of modernization and replacement. Replacement decisions help to introduce more efficient and economical assets and therefore, are also called cost reduction investments. 

4. Another useful way to classify investments is as follows: 
· Mutually exclusive investments
· Independent investments
· Contingent investments

1. Mutually Exclusive Investments: Mutually exclusive investments serve the same purpose and compete with each other. If one investment is undertaken, others will have to be excluded. A firm may, for example, either use a more labour-intensive, semi-automatic machine, or employ a more capital-intensive, highly automatic machine for production. Choosing the semi-automatic machine precludes the acceptance of the highly automatic machine.

2. Independent Investments: Independent investments serve different purposes and do not complete with each other. For example, a heavy engineering firm may be considering expansion of its plant capacity to manufacture additional equipments for oil drilling firms and addition of new production facilities to manufacture excavators for construction businesses. Depending on their profitability and availability of funds, the firm can undertake both investments.

3. Contingent Investments: Contingent investments are dependent projects; the choice of one investment necessities undertaking one or more other investments. For example, if a firm decides to build a factory in a remote, backward area, it may have to invest in houses, roads, hospitals, schools etc. for employees to attract the work force. Thus, building of factory also requires investment in facilities for employees. The total expenditure will be treated as one single investment.
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INVESTMENT CRITERIA


	

Capital budgeting decisions form the framework for a firm’s future development. Selection of a profitable investment decision will help to maximize value of the firm through the maximization of profits. A wide range of criteria has been suggested to select the investment decisions. The investment evaluation criterion used, should at least possess the following characteristics:
· It should provide a means of distinguishing between acceptable and unacceptable projects.

· It should provide a ranking of projects in order of their desirability.
· It should also solve the problem of choosing among alternative projects.
· It should be a criterion which is applicable to any conceivable investment project.
· It should recognize the fact that bigger benefits are preferable to smaller ones and early benefits are preferable to latter benefits.

The investment criteria are broadly divided into two categories:
(I) Non-discounted Cash Flow Criteria:
(i) Payback period, 
(ii) Accounting rate of return.
(II) Discounted Cash Flow (DCF) criteria 
(i) Net present value,
(ii) Internal rate of return, 
(iii) Profitability index or Benefit-cost ratio.

It should be realized that different firms may use different methods. Which method is appropriate for a particular purpose of the firm will depend upon the circumstances. A large firm may use more than one technique for making capital budgeting decisions, while a small firm may contend with using only one technique which involves minimum funds and time. However, to avoid confusion, same method or methods should be used uniformly for every project throughout the firm. Though these selection criteria will help management in making decisions objectively, the (management) must still exercise their common sense and judgment in making the decisions.

1. NON-DISCOUNTED CASH FLOW CRITERIA:
i. Payback Period: The payback (or payout) period is one of the most popular and widely recognized criteria or technique of evaluating investment decisions. Pay back period may be defined as that period which require to recover the original cash outflow made in the investment. In other words it is the minimum number of years required to recover the original investment. It is defined as the number of years required to recover the original cash outlay invested in a project. The cash flow after taxes are used to compute pay back period.

If the project generates constant annual cash inflows, the payback period can be computed dividing cash outlay by the annual cash inflow. That is

                                        
Payback period =​ Cash outlay (investment) / Annual cash inflow

If the cash flows after taxes are unequal or not uniform over the periods in which these are expected to occur then the payback period can be found out by adding up the cash inflows until the total is equal to the initial cash outlay.            
                                                             
Acceptance Rule:
The payback period can be used as an accept-or-reject criterion as well as a method of ranking different investment decisions. If the payback period calculated for an investment budget is less than the maximum payback period set up by the management, it would be accepted, if not, it would be rejected. As a ranking method, it gives highest ranking to the capital budgets which has shortest payback period and lowest ranking to those with highest payback period. Thus, if the firm has to choose among two mutually exclusive projects, capital budgets with shorter payback period will be selected.
Advantages of Payback Period:
· It is simple, both in concept and application.

· It emphasizes earlier cash inflows; it may be sensible criterion when the firm is pressed with problems of liquidity.

· The risk of investment decision may be solved by having a shorter standard payback period as it may ensure guarantee against loss.

Disadvantages of Payback Period:
· Payback is not an appropriate method of measuring the profitability of an investment decision as it does not consider all cash inflows yielded over the life of the investment.

· It fails to consider the time value of money. Cash inflows, in the payback calculation, are simply added without suitable discounting. This violates the basic principle of financial analysis which stipulates that cash flows occurring at different points of time can be added or subtracted only after suitable compounding or discounting.

· There is no rational basis for setting a maximum payback period .It may lead to subjective decision as a firm may face difficulty in determining the maximum acceptable payback period. 

Exercise: 1
ACC Ltd. is considering two projects. Each project requires an investment of Rs 10, 00,000. The company’s cost of capital is 10 percent. The net cash flows after tax (CFAT) from investments in two projects are as follows:

Year        

1 

2                                                 

3 

4 

5

Project 1(Rs)        

5,00,000       

4,00,000 

2,00,000 

3,50,000  

3,50,000

Project 2 (Rs)       

1,00,000 

2,50,000       

4,00,000        

5,00,000          

5,00,000 

The company has fixed 3 years pay back period as the cut-off period. State which project should be accepted for implementation.

Solution:

 Year

Project 1

Project 2

CFAT

Cumulative CFAT

CFAT

Cumulative CFAT

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii.         `Accounting Rate of Return Method 
The accounting rate of return (ARR) is based upon accounting information rather than cash flows. There are a number of alternative methods for calculating the ARR. The most common method is as follows:
ARR= Average annual profits after taxes / Average Investment 

The average profits after taxes are determined by adding up the after-tax profits expected for each year over the expected life of investment and dividing the result by the number of years. The average investment would be equal to the original investment plus salvage value (if any) divided by two. However, the averaging process assumes that the firm uses straight line method of depreciation. For example, if a machine has salvage value, then only the depreciable cost (cost – salvage value) of the machine should be divided by two in order to ascertain the average investment.  Thus,
Average Investment = Salvage value + (Initial cost – Salvage value) /2 

Acceptance Rule: 
As an accept-or-reject criterion, this method will accept all those investment outlays whose ARR is higher than the minimum rate established by management and reject those which have ARR less than the minimum rate. Alternatively, the ranking method can be used to select or reject investment proposals.
Advantages:
The following are the advantages of the accounting rate of return methods.

1. It is very simple to understand and use.

2. It can be readily calculated using the accounting data.

3. It uses the entire stream of incomes in calculating the accounting rate.

Disadvantages:
The accounting rate of return method suffers from the following weaknesses:

1. It uses accounting profits and not cash flows.

2. It ignores the time value of money. Profits occurring in different periods are     valued equally.

3. It does not consider the lengths of expected life of the investment. For example, it assumes that 25 percent accounting rate for ten years is better than 20 per cent for twenty years.

4. It is incompatible with the firm’s objective of maximizing the market value of shares. Share values do not depend upon accounting rates.

Exercise: 2 

Determine the average rate of return from the following data of two machines A and B

Particulars
Machine A
Machine B
Cost

Rs 56,000

Rs 56,000

Earnings after depreciation and tax (Rs)

Year 1

               3,300

          11,000

         2

               5,400

            9,300

         3                                       

               7,500

            7,000

         4                         

               9,300

            5,300

         5   

              11,000

            3,000

Total
               36,500
           35,600
Expected life (years)

                5

             5

Estimated salvage value

                3,000

             3,000
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2.         DISCOUNTED CASH FLOW METHODS: 
In order to overcome the limitations of Pay-back Period and Accounting Rate of Return, the discounted cash flow methods are recognized. The distinguish feature of these methods is that they take into consideration the time value of money. These methods also consider all benefits and costs that occur during the expected life of the investment. The commonly used discounted cash flow methods are (i) Net Present Value (ii) Profitability Index or Benefit Cost Ratio and (iii) Internal Rate of Return.

i.          Net Present Value Method:
The net present value (NPV) method is the classic economic method of evaluating the investment proposals. It is one of the discounted cash flow (DCF) techniques explicitly recognizing the time value of money. The net present value may be described as the summation of the present values of cash proceeds (CFAT) in each year minus the summation of present values of the cash outflows in each year.

The steps involved in the NPV method are: First an appropriate rate of interest should be selected to discount cash flows. Generally, the appropriate rate of interest is the firm’s cost of capital which is equal to the minimum rate of return expected by the investors to be earned by the firm on its investment proposal. Second, the present value of cash inflows/benefits and the present value of investment outlay/cash outflows should be computed using cost of capital as the discounting rate. If all cash outflows are made in the initial year, then their present value will be equal to the amount of cash actually spent. Third, the net present value should be found out by subtracting the present value of cash outflows from the present value of cash inflows. 

Thus, the NPV method is a process of calculating the present value of cash flows (inflows and outflows) of an investment proposal, using the cost of capital as the appropriate discounting rate, and finding out the net present value of subtracting the present value of cash outflows from the present value of cash inflows. The equation for the net present value, assuming that all cas outflows are made in the initial year will be:

[image: image12]
Where A1, A2........ represent cash inflows, C is the initial investment, n is the expected life of the proposal. It should be noted that the cost of capital k, is assumed to be known; otherwise the net present value cannot be calculated.
Acceptance Rule 
The acceptance rule, using the NPV method, is to accept the investment decision if its net present value is positive or equal to zero (i.e. (NPV > 0) and to reject it if the net present value is negative (i.e. NPV < 0). If the NPV is zero, it is a matter of indifference.
Advantages: 
1. It is superior to other methods of evaluating the economic worth of investments. Because present values are measured in today’s rupees, the net present values of different investment proposals may be added to get the combined economic value of investments.

2. It recognizes all cash flows throughout the life of the project.

3. It helps to satisfy the objectives for maximizing firm’s values.

4. It recognizes time value of money.

Disadvantages:
1. It fails to give satisfactory answer when investment decisions under consideration involve different amount of investments and with different expected life periods.

2. There is problem in ascertaining the required rate of return to discount cash flows. The discount rate is the most important element used in the calculation of the present values because different discount rates will give different present values.

3. The NPV is an absolute measure; hence it cannot be used to compare different investments.


Exercise: 3
Calculate the net present value for project X which initially costs Rs. 2,0000  and generates year-end cash inflows of Rs. 900, Rs. 800, Rs. 700, Rs. 600 and Rs. 500 in one through five years. The required rate of return is assumed to be 10 per cent.

Solution: Net Present value of project X

Year                    Cash inflows                      Discounting                           PV of cash
                                                                        factor at 10%                         inflows
------------------------------------------------------------------------------------------------------- 
1.                         Rs 900                                    0.909                             Rs      818
2.                         Rs 800                                    0.826                                       661
3.                         Rs 700                                    0.751                                       526
4.                         Rs 600                                    0.683                                       410
5.                         Rs 500                                    0.620                                       310
Rs  2, 752
Less Investment Outlay                    2,0000
------------------
Net Present Value                          Rs 752

The net present value for project X can be calculated by referring to present value table, where we find the appropriate discount factors. Multiplying the discount factors and cash inflows, we shall obtain the present value of cash inflows. The difference between the present value of cash inflows and the initial cash outlay will represent the net present value.

8.3.2 Profitability Index or Benefit Cost Ratio:
It is the ratio of the present value of future cash benefits, at the required rate of return to the initial cash outflow of the investment. It is also known as Benefit Cost Ratio because the numerator measures benefits and denominator measures costs. The formula to calculate benefit-cost ratio or profitability index is as follows:-
Present value of cash inflows 
Benefit cost ratios or PI = ----------------------------------------
Present value of cash outflows

Acceptance Rule
The accept-or-reject rule, using B-C ratio or PI, is to accept the project if it’s PI is greater than one. Such a project will have positive net present value. However, in the case of mutually exclusive investments, the acceptance criterion is: the higher the index, the more profitable is the investment.

Advantages:
i. It is a conceptually sound technique of evaluating investments because it satisfies the requirements of time value of money, totality of benefits and so on.

ii. It measures net present value per rupee of outlay; hence can discriminate between large and small investments and is preferable to the net present value criterion.

Disadvantages:
i. It involves more calculations than the traditional methods (i.e. Payback and A.R.R.) and hence it is very difficult to understand.

ii. When cash outflows occur beyond the current period, the benefit- cost ratio criterion is not suitable.

Illustration 4:
The initial cash outlay of an investment is Rs 100,000 and it generates cash inflows of Rs. 50,000, Rs. 60,000, Rs. 65,000 and Rs. 50,000 in the four years. Calculate PI of the investment assuming 10 percent rate of discount.

Solution: Calculation of Profitability Index
Year         Cash inflows (Rs)               Discount Factor                       Present value(Rs)
1                         50,000                                 0.909                                   45,450
2                          60,000                                 0.826                                   49,560   
3                          65,000                                 0.751                                   48,815
4                          50,000                                 0.683                                   34,150                                                                                                           
177,975
Less Outlay                        -100,000
–––––––––––
NPV                                  77,975
––––––––––––
PI  = (177975/100000) =1.77

Internal Rate of Return Method:
The internal rate of return (IRR) method is another discounted cash flow technique which takes account of the magnitude and timing of cash flows. This method is also known as yield on investment, marginal efficiency of capital, rate of return over cost, time adjusted rate of return and so on. But it is appropriately called as internal rate of return as it exclusively depends on the initial outlay and cash inflows of the investment.

The internal rate of return can be defined as that rate which equates the present value of cash inflows with the present value of cash outflows of an investment. In other words, it is the rate at which the net present value of the investment is zero. It is called internal rate because it depends solely on the outlay and proceeds associated with the investment and not any rate determined outside the investment. It can be determined by solving the following equation:
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Where r = The internal rate of return
At = Cash inflows at different time periods, t= 1,2,…,n
C = Cash outflows or Initial investment 
It can be noticed that the IRR equation is the same as used for the NPV method with the difference that in the NPV method the required rate of interest (cost of capital), k, is assumed to be known and the net present value is found, while under the IRR method the value of r has to be determined at which the net present value is zero.

The value of r in Equation (4.4) can be found out by trial and error. The approach is to select any rate of interest to compute the present value of cash inflows. If the calculated present value of the expected cash inflows is lower than the present value of cash outflows a lower rate should be tried. On the other hand, a higher rate should be tried if the present value of inflows is higher than the present value of outflows. This process will be repeated unless the net present value becomes zero. The following illustration explains the procedure to calculate the internal rate of return.

Exercise: 4
An investment has been assumed to costs Rs. 16,200 
and is expected to generate cash inflows of Rs. 8,000, Rs. 7,000 and Rs. 6,000 over its life of three years. You are required to calculate the internal rate of return of the internal rate of return of the investment.

To start with, we select a rate of 20 per cent and calculate the present value of cash inflows.

Year                    Cash inflows             Discount factor at 20%               Present value

1                          Rs. 8,000                                0.833                             Rs.  6,664
2                          Rs. 7,000                                0.694                             Rs.  4,858
3                          Rs. 6,000                                0.579                             Rs.   3,474
​––––––––––
Rs.  14,996
Less Cash outlay                   Rs.  16,200
––––––––––
NPV (–)                           Rs.  1,204
-----------------------------------------------------------------------------------------------------


The net present value indicates that this is a higher rate. Therefore, lower rates should be tried. It should be tried at 14% and 16%.
Year       Cash       Discount             PV                   DF                   PV                                                                                        

1      8,000             .877                  7,016                 .862               6,896                               
2      7,000             .769                   5,383                 .743               5,201                               
3      6,000             .675                  4,050                  .641                3,846                              
––––––––––                            ––––––––––                         
16,449                                     15,943
Less Cash outlay                     16,200                                     16,200                              
––––––––––                            ––––––––––                         


NVP          (+)  Rs.  249                              (–)  Rs.  257     

It can be observed from the above calculations that the true rate of return lies between 14 per cent and 16 per cent. It should be now tried at 15 per cent .It is seen that at 15% the net present value is zero. 
-------------------------------------------------------------------------------------------------------
Year               Cash                   Discount Rate(15%)                                 Present value
-------------------------------------------------------------------------------------------------------
1.                   8,000                                             .870                                       Rs  6, 960
2.                  7, 000                                             .756                                              5, 292
3                   6, 000                                             .658                                              3, 948
Rs.   16, 200
Less Cash outlay        16, 200
-------------------


NPV      0 

The above method is used when cash inflows are mixed but when cash inflows are annuity then the following method may be used for determining IRR:
Determine the payback period of the proposed investment.
In the Present value of an annuity table, look for the pay back period that is equal to or closest to the life of the investment.
In the year row, find two present values (PV) or discount rate closest to pay back period but one bigger and the other smaller than it.

From the top row of the table, note discount rate (r) corresponding to these PV values.

Determine the payback period of the proposed investment.
In the Present value of an annuity table, look for the pay back period that is equal to or closest to the life of the investment.
In the year row, find two present values (PV) or discount rate closest to pay back period but one bigger and the other smaller than it.
From the top row of the table, note discount rate (r) corresponding to these PV values.
Determine actual IRR by interpolation. This can be done by the following formula:
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Where PB= Pay back period
DF r= Discount factor for interest rate r.
DF rl = Discount factor for lower interest rate.
DFrh = Discount factor for higher interest rate.
r = Either of the two interest rates used in the formula.

Acceptance Rule:
The use of IRR as measure to accept investment decision involves a comparison of the actual IRR with the required rate of return also known as the cut-off rate or hurdle rate. The investment would qualify to be accepted if the IRR (r) exceeds the cut-off rate, say, k. Usually , the cut-off rate is taken to be the cost of capital of similar investments in that industry. 

Advantages:
i. Like the NPV method, it considers the time value of money.
ii. It considers cash flows over the entire life of the project.
iii. It has a psychological appeal to the users. The percentage figure calculated under this method is more meaningful and acceptable to them, because it satisfies them in terms of the rate of return on capital.
iv. The internal rate of return suggests the maximum rate of return and gives fairly good idea regarding the profitability of the project, even in the absence of the firm’s cost of capital. It is also compatible with the firm’s maximizing owner’s welfare. 

Disadvantages:
In spite of its theoretical superiority, the internal rate of return method is said to suffer from the following limitations:
i. It is difficult to understand and use in practice as it involves complicated computation problems.
ii. It implies that the intermediate cash inflows generated by the investment are reinvested at the internal rate of the investment. Whereas the NPV method implies that cash inflows are reinvested at the firm’s cost of capital. The latter assumption seems to be more appropriate.
iii. It may yield results inconsistent with the NPV method if the investments differ in their (a) expected lives, or (b) cash outlays, or (c) timing of cash flows. 
iv. It may not give unique answer in all situations. It may yield negative rate or multiple rates under certain circumstances. 
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Capital Rationing


	Capital rationing refers to a situation where a firm is not in a position to invest in all capital investments due to the constraints on availability of funds. It may be defined as “a situation where a constraint is placed on the total size of capital investment during a particular period.” Normally resources are always limited and the demand for them far exceeds their availability. It is for this reason that the firm cannot take up all the investments though profitable, and has to select a combination of these that will yield the greatest profitability. Selection of projects for this purpose will require the taking of the following steps;
i. Ranking of investments according to profitability index or internal rate of return.
ii. Selecting investments in descending order of profitability until the budget figures are exhausted keeping in view the objective of maximizing the value of the firm.

Exercise: 5
The H L Limited had Rs 10, 00,000 allocated for capital 
expenditure purpose. The following five investments 
with required investment, expected annual cash inflows and expected life are under consideration. If the firms minimum required rate of returns is 12 percent, which projects can be accepted with the budget ceiling of Rs 10, 00,000?

Investment

Initial
Investment          

Cash inflows

Discount rate(12%)for 
respective life

Present value
Of Cash inflows

Project life 

A

5,00,000

169,200

 3.605

609,966

5

B

1,25,000

  28,600

 4.968

142,085

8

C

3,50,000

 74,300

5.650

419,795

10

D

3,00,000

  34,000

6.811

231,574

15

E

4,00,000

  57,000

6.194

353,058

12

Investment

      A

      B

       C

       D

      E

Profitability
Index

609,966=1.2
5,00,000

142,085= 1.13
1,25,000

419,795 =1.19
3,50,000

231,574=0.7
3,00,000

353,058 = 0.8
4,00,000

Investment

Profitability Index

Ranking

A

1.20

1

B

1.13

3

C

1.19

2

D

0.70

5

E

0.80

4

The first step is to rank the investment according to profitability index .The second step is to accept the investment in the descending order. The following three investment would be accepted:

Investment 

Initial investment (Rs)

Profitability Index

NPV(Rs)

A

5,00,000

1.20

     109,966

C

3,50,000

1.19

       69,795

B

1,25,000

1.13

        17,085

Total

Rs     975,000

 

Rs   196,820



Thus the firm is able to utilize Rs. 975,000 out of Rs. 10, 00,000. The expected net present value from these investments is Rs 196,820.
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CHECK YOUR PROGRESS
Q1. Fill in the blanks with appropriate words:
(i) __________ is the process of making _________ decisions.
(ii) _________ is the ________ divided by the annual cash inflow through the expected life of the investment.
(iii) Accounting rate of return does not recognize the __________
(iv) Accept the investment if its IRR exceeds _______
(v) IRR is difficult to compute when the cash flows are ________
(vi) The _________ method discounts all cash flows at the _______, thus implicitly assuming that these cash flows can be reinvested at this rate.
(vii) _______ is used widely in ranking the investments competing for limited funds.
Q2. The following data are given for Assam Roofing Ltd.
Initial cost of proposed machine    Rs 75,000
Estimated useful life                          7 years
Estimated annual cash inflows       Rs 18,000
Salvage value                                  Rs 3,000
Cost of capital                                 12%
[Note: Salvage value is cash inflow occurring at the end of the useful life]
Compute the (i) Pay back period; (ii) Present value of estimated annual cash inflows; (iii) NPV and (iv) IRR

Q.3 P.Bose Ltd. being a traditional firm wants to appraise the invest decision by using accounting rate of return. It is planning to invest Rs 10,00,000 in a new plant which will provide a salvage value of Rs 80,000 at the end of its economic life of 5 years. The profits after depreciation and tax are estimated to be as under:

Year

1

2

3

4

5

Rs

50,000

75,000

1,25,000

1,30,000

80,000

  

Practice:
1) ERMLtd. wants to install a new machine in the place of an existing old one, which has become obsolete. The company made extensive enquiries and from the replies received short-listed two offers. The two models differ in cost, output and anticipated net revenue. The estimated life of both the machines is as follows:


Machine 

Cost

Anticipated after-tax cash flow

Year 1

Year 2

Year 3

Year 4

Year 5

A 
B 

25
40

-
10

5
14

20
16

14
17

6
8

The firm’s cost of capital is 16%. You are required to make an appraisal of the two offers and advise the firm by using the following: (i) Payback Period (ii). Net Present Value(iii). Profitability Index (iv) Internal Rate of Return.

Note: Present Value of Re. 1 


End of year 

16%

18%

20%

1

0.862

0.847

0.833

2

0.743

0.718

0.694

3

0.641

0.609

0.579

4

0.552

0.516

0.482

5

0.476

0.437

0.402

SOLUTION: 
(i). Payback Period:


Year 

Machine A

Machine B

Cash inflow

Cumulative cash inflow

Cash inflow

Cumulative cash inflow

1
2
3
4
5

-
5
20
14
6

-
5
25
39
45

10
14
16
17
8

10
24
40
57
65

Payback Period is 3 years for both machines
(ii). Net Present Value


Year 

DCF @16%

Machine A

Machine B

Cash flow

Present Value

Cash flow

Present Value

1
2
3
4
5

0.862
0.743
0.641
0.552
0.476

-
5
20
14
6

-
3.715
12.820
7.728
2.856

10
14
16
17
8

8.620
10.402
10.256
9.384
3.808

Total Present Value 

    27.119

42.470

Less: Initial Cost 

    25.000

40.000

Net Present Value (Rs)

      2.119

2.470

(iii). Profitability Index = Present value of cash inflows
Investment
Machine A = 27.119/25 = 1.085                         Machine B = 42.470/40 = 1.062

(iv) Internal rate of return
Machine A 


Year 

Cash flow

DCF 18%

Present Value

DCF 20%

Present Value

1
2
3
4
5

-
5
20
14
6

0.847
0.718
0.609
0.516
0.437

-
3.590
12.180
7.224
2.622

0.833
0.694
0.579
0.482
0.402

-
3.470
11.580
6.748
2.412

Total Present Value 

25.616

 

24.210

Less: Initial Cost 

25.000

 

25.000

Net Present Value 

0.616

 

(-) 0.790



[image: image17]
Machine B


Year 

Cash flow

DCF 18%

Present Value

DCF 20%

Present Value

1
2
3
4
5

10
14
16
17
8

0.847
0.718
0.609
0.516
0.437

8.470
10.052
9.744
8.772
3.496

0.833
0.694
0.579
0.482
0.402

8.33
9.716
9.264
8.194
3.216

Total Present Value 

40.534

 

38.720

Less: Initial Cost 

40.000

 

40.000

Net Present Value 

0.534

 

(-) 1.28
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Summary of Investment Decision:
Particulars
Machine A
Machine B
1. Payback period

2. Net present value [@ 16%]

3. Profitability index

4. IRR 

3 Years
Rs. 2.119 Lakh
1.085
18.8%

3 Years
Rs. 2.47 Lakh
1.062
18.59%



Suggestion: From the analysis of the above it is observed that Profitability Index and IRR are greater in case of Machine A. Hence Machine A is to be selected even though NPV of it is slightly lesser than Machine B. Payback period of both the machines is equal
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LET US SUM UP



	
In this unit we have discussed the following:
i. Capital Budgeting may be defined as “the firm’s decision to invest its current funds efficiently in the long-term assets in anticipation of an expected flow of benefits over a series of years.”
ii. A wide range of criteria can be used to judge the viability of investment decisions. They fall into two broad categories: discounting criteria and non-discounting criteria. The important discounting criteria are net present value, profitability index and internal rate of return. The major non-discounting criteria are pay back period and accounting rate of return.
iii. The net present value (NPV) is the sum of the present values of all cash flows – positive or negative – that occur over the expected life of the investment decision.
iv. The profitability index is defined as the present value of benefits (cash inflows) divided by the present value of costs (cash outflows).
v. The internal rate of return (IRR) of investment is the discount rate which makes its NPV equal to zero.
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ANSWERS TO CHECK YOUR PROGRESS



	Q1. (i) Capital budgeting; long-term investment (ii) Payback period ; Initial investment (iii) Time value of money (iv) The cost of capital (v) Not even (vi) NPV; cost of capital (vii) Profitability Index 

Q2. (i) 4.167 years (ii)Rs 82, 148 (iii) Rs 8,505 (iv) 14.95%
Q3. A.R.R. = 20%
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FURTHER READINGS



	1. Financial Management – M.Y Khan & P.K Jain
2. Financial Management Theory and Practice – Prasanna Chandra
3. Financial Management – I.M Pandey
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POSSIBLE QUESTIONS



	(1) Define Capital Budgeting. Discus the importance of capital budgeting.
(2) Define Capital Rationing. How would investments be ranked under capital rationing?
(3) Define and explain the following with their respective advantages and disadvantages
(i) Pay-back period (ii) Average Rate of Return (iii) NPV (iv) IRR
(4) Evaluate the following:
a) Payback period
b) Accounting rate of return
c) Net Present Value
d) Internal Rate of Return
e) Profitability Index for each project from the given data :
A firm is considering two mutually exclusive projects. Both require an initial cash outlay of Rs.10, 000 each and have a life of five years. The firm’s required rate of return is 10% and pays tax @ 50%. The investments will be depreciated on a straight line basis. The net cash flows (before taxes) expected from the projects are as follows:
Project 1        Project 2
Year 1                                          Rs.4000          Rs.6000
Year 2                                           Rs.4000         Rs.3000
Year 3                                            Rs.4000        Rs.2000
Year 4                                            Rs.4000        Rs.5000
Year 5                                            Rs.4000        Rs.5000
Which investment should be accepted and why?
(5) From the following information, calculate NPV and PI:
Initial outlay: Rs 50,000

Cash inflow:     


Year 

1

2

3

4

Cash inflow(Rs):

20,000

15,000

25,000

10,000

Assume discount factor at 10%.


