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11.0 INTRODUCTION 

Capital budgeting, also known as an “investment appraisal,” is a financial 
management tool to measure a project's potential risks and expected long-term return 
on investment. Companies may have limited resources for new projects so they 
carefully consider the investment appraisal, a project requires and the amount of 
value they expect to receive. Capital budgeting is a valuable tool because it provides 
a means for evaluating and measuring a project's value throughout its life cycle. It 
allows you to assess and rank the value of projects or investments that require a large 
capital investment. For example, investors can use capital budgeting to analyze 
investment options and decide which ones are worth investing in. The value of any 
particular asset is not easy to determine as the value of any asset is determined by the 
present value of the future cash flows associated with the assets which itself are 
uncertain in nature. The managers are continually faced with decisions regarding the 
various alternative investments scenarios. In this unit we look at the various types of 
capital investment decisions which the finance manager takes we are also going to 
look at the ways and means to estimate the costs and benefits associated with these 
decisions. 
 

11.1 OBJECTIVES 

After going through this unit, you should be able to: 

 understand the nature and importance of capital investment decisions, 

 identify the  stages in capital budgeting process, 

 describe the importance of capital budgeting decisions, 

 explain the various types of investment decisions, and 
 discuss the various methods of evaluation criteria for investment decisions.  
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Methods 11.2 THE INVESTMENT PROBLEM 

 

An organization is often faced with the challenges of selecting between two 
projects/investments or the buy vs replace decision. Ideally, an organization would 
like to invest in all profitable projects but due to the limitation on the availability of 
capital an organization has to choose between different projects/investments. Firms 
continually invest funds in assets and these assets produce cash flows and income, 
which can be either reinvested or paid to the shareholders. These assets represent the 
firms capital and is the firm’s total assets and includes tangible and intangible assets. 
Capital investment is the firm’s investment in its assets. The firm’s capital investment 
decision may be comprised to a number of distinct decisions each referred to as a 
project. A capital project is a set of assets that are contingent on the other and are 
considered together.  
 

Investment decisions of capital projects are primarily based on two factors: 

(i)    the changes in the firm’s future cash flows by investing in a particular capital 
 project, and 
[ 

(ii)   the uncertainty associated with future cash flows. 
 

The value of a firm is the present value of all its future cash flows. The source of 
these future cash flows is: 

 Assets that are already in place 
 Future investment opportunities. 
 

Future cash flows are re-discounted at a rate which takes into consideration the risk 
and uncertaininty of these cash flows. Cash flow risk comes from two basic sources: 

 Sales risk, which is the degree of uncertainty related to the number of units that 
will be sold and the price realised. 

 Operating risk, which is the degree of uncertainty concerning cash flows that 
arises from the particular mix of fixed and variable operating costs of sales. 
Risk is associated with general economic conditions prevailing in the markets 
in which goods and services are sold, whereas the operating risk is determined 
by the product itself and is related to the sensitivity of operating cash flows to 
changes in sales. The combination of these two risks is business risks. 

 
The discount rate (the rate of return required to compensate the suppliers of capital) is 
a function of business risk associated with the project. From the investors perspective 
the discount rate is the required rate of return (RRR) and from the firm’s perspective, 
the discount rate is the cost of capital. 
 

11.3 CAPITAL INVESTMENT AND FIRM’S VALUE 

As, we have already discussed the firm’s value is the present value of all the future 
cash flows. In order to assess whether the capital investments are adding value to the 
firm, we have to look at the future cash flows associated with capital investment and 
the discount rate which would equate these cash flows to their present values. 
 
11.3.1 Stages in Capital Budgeting Process 

Capital Budgeting is used by the companies for making the decisions related 
to the long term investment. It starts with the identification of different 
investment opportunities. Then collecting and evaluating various investment 
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proposals; then deciding for selecting the best profitable investment after that 
decision for Capital Budgeting and the apportionment is to be taken. Lastly, 
the decision taken is to be implemented, and performance is to be reviewed 
timely. Now let us discuss the abovementioned stages in brief. 

 
1. To identify investment opportunities: The first step is to explore the 

available investment opportunities. The organization’s capital budgeting 
committee is required to identify the expected sales in the near future. After 
this, they make the identification of the investment opportunities keeping in 
mind the sales target set up by them. There are points which are needed to be 
taken care of before starting the search for the best investment opportunities. 
It includes monitoring of the external environment regularly to get an idea 
about the new opportunities of investment.  
 
Example: Identification of the underlying trends of the market, which can be 
based on the most reliable information before selecting a specific investment. 
For instance, before choosing the investment to be made in the company 
involved in the gold mining, firstly, the underlying commodity’s future 
direction is needed to be determined; whether the analysts believe that there 
are more chances of price getting declined or the chances of price rise is 
much higher than its declination. 

 
2. Gathering of Investment proposal: Now the second stage in the  process of 

capital budgeting is to gather investment proposals. Before reaching the 
committee of the capital budgeting process, these proposals are seen by 
various authorized persons in the organization to check whether the proposals 
given are according to the requirements and then the classification of the 
investment is done based on the different categories such as expansion, 
replacement, welfare investment, etc. This classification into the various 
categories is done to make the decision-making process more comfortable and 
also to facilitate the process of budgeting and control. 

Example: The real estate company identified two lands where they can build 
their project. Out of the two lands, one land is to be finalized. So the 
proposals from all the departments will be submitted, and the same will be 
seen by various authorized persons in the organization to check whether the 
proposals given are according to the various requirements. Also, the same 
will then be classified for a better decision making process. 

3. Decision making process in capital budgeting: In this stage,  the executives 
will have to decide which investment is needed to be done from the 
investment opportunities available, keeping in mind the sanctioning power 
available to them. 

Example: For instance, the managers at the lower level of management like 
work managers; plant superintendent, etc. may have the power to sanction the 
investment up to the limit of 10, 00,000 beyond that the permission of 
the board of directors or the senior management is required. If the investment 
limit extends, then the lower management has to involve the top management 
for the approval of the investment proposal. 

4. Capital budget preparations and appropriations:  Now the next step is 
the classification of the investment outlays into the higher value and the 
smaller value investment. 
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Example: When the value of an investment is lower and is approved by the 
lower level of management, then for getting speedy actions, they are 
generally covered with the blanket appropriations. But if the investment cost 
is of higher value, then it will become part of the capital budget after taking 
the necessary approvals. The motive behind these appropriations is to analyze 
the investment performance during its implementation. 

5. Implementation: once all the steps are completed, the investment proposal 
under consideration is implemented, i.e., put into a concrete project. There 
are several challenges that can be faced by the management personnel while 
implementing the projects as it can be time-consuming.  

Example: For prompt processing, the committee of capital budgeting must 
ensure that management has adequately done the homework on the 
preliminary studies and the compendious formulation of the project before its 
implementation. After that, the project is implemented efficiently. 

6. Review of performance: It is the last step in the capital budgeting. In this,  
actual results are compared with that of the projected results. The correct 
time to make this comparison is when the operations get stabilized. 

Example: After making the review, the capital budgeting committee 
concludes on the following points: 

a) To what extent the assumptions were realistic. 

b) The efficiency of the decision making 

c) If there are any judgmental biases 

d) Whether the hopes of the sponsors of the project are fulfilled; 

 
11.3.2 Importance of Capital Investment Decisions 

Investment decisions are vital and crucial for any company and merit special attention 
because of the following reasons: 

 They influence the firm’s growth in the long run  
 They affect the risk of the firm 
 They involve commitment of large amount of funds 
 They are irreversible or reversible at substantial loss 
 They are among the most difficult decisions to make. 

 
Growth: Investment decisions affect the growth rate of the firm.  A firm’s decisions 
to invest in long-term assets will have a bearing on the rate and direction of its future 
growth.  The assumptions on which capital investment decisions are based have to be 
estimated with a fair degree of precision; otherwise this may lead to the creation of 
excessive capacity and simultaneous increase in interest and other costs.  On the other 
hand inadequate investments would lead to a loss of market share. 

 
Risk: The risk complexion of the firm may also change with long- term commitment 
of funds for capital assets.  The capital assets are financed by a mix of internal 
accruals, long-term borrowings and issue of fresh equity.  The firms using borrowings 
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to finance capital projects become more risky as the future cash flows associated with 
the capital projects are uncertain. 
Funding: Investment decisions generally require large amount of funds, which make 
it imperative for the firms to plan their investment programame very carefully and 
make an advance arrangement for procuring finances internally or externally. 
 
Irreversibility: Most of the capital investments are irreversible or reversible at very 
significant costs.  Once the funds are committed for a capital project it becomes 
imperative for the firm to complete the project, abandoning it mid way would cause 
heavy losses to the firm as it is difficult to find a market for such custom made plant 
and machinery. 
 
Complexity: Investment decisions are among the firm’s most difficult decisions.  The 
reasons for the complexity of these decisions are that they involve estimating the 
future cash flows of an investment, decisions, which in turn are depended on 
economic, political, social and technological variables. 
 
11.3.3  Types of Investment Decisions 

There are many types of investments decision . Let us discuss these types in brief: 

  
a) Mutually Exclusive Investments 

These types of investment decisions involve choosing among different 
alternatives.  Choosing one alternative will exclude all other alternatives.  For 
example, for capital power generation a company may either choose between 
a gas based or coal based power generator.  Choosing any one of the 
alternatives  will automatically exclude all the other available alternatives. 

b) Independent Investments 

In these type of investment decisions, the choosing of one of the capital 
investment will not affect the decision making process for  other 
investments.   For example, in cement manufacturing plant, the installation 
of a rotatory club and a captive power plant are independent decisions and 
decision regarding one  alternative will not affect the other decision. 

c) Contingent Investments 

 In these types of investments, the decision regarding one project is dependent 
 on the decision regarding another project.  For example, a steel company 
 contemplating investments in a blast furnace. The decision regarding this 
 project would be contingent upon the investment in iron ore mines.  

 

11.4 INVESTMENT EVALUATION CRITERIA 

The investment evaluation process consists of three steps, which are as follows:  

 Estimation of cash flows. 
 Estimation of the required rate of return (the opportunity cost of capital). 
 Application of a decision rule for making the choice. 

Let us discuss these steps one by one 
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Investment Decision Rule  

For evaluating a capital investment proposal certain factors needs to be taken into 
consideration.  Any capital budgeting technique should take into consideration the 
following factors: 

1) It should consider all cash flows associated with the project. 
2) It should provide for clear and unambiguous way of separating good projects 
 from the bad ones. 
3) It should help in ranking projects according to their profitability. 
4) It should recognize the fact that bigger cash flows are preferable to smaller ones 

and early cash flows are preferable to later ones. 

Evaluation Criteria 
 

A number of investment criteria (Capital Budgeting Techniques) are used in practice.  
They may be grouped under the following two categories: 

1) Non Discounted Cash Flow Criteria 
 Pay Back Period (PB) 
 Accounting Rate of Return (ARR). 
 

2) Discounted Cash Flows (DCF) Criteria  
 Net Present Value (NPV) 
 Internal Rate of Return (IRR) 
 Profitability Index (PI). 

Cash Flow from Investments 

A firm invests only to increase the value of their ownership interest. A firm will have 
cash flows in the future from its past investment decisions. When it invests in new 
assets, it expects the future cash flows to be greater than without the new investment. 
 

Incremental Cash Flows 

The difference between the cash flows of the firm with the investment project and the 
cash flow of the firm without the investment project both over the same period of 
time-is referred to as the projects incremental cash flows. 
 

A more useful way of evaluating the change in value of the firm is the break down of 
the project’s cash flow into two components: 

1) The present value of the cash flows from the projects operating activities 
 (revenue minus operating expenses), referred to as the project’s operating cash 
 flow (OCF); and  

2) The present value of the investment cash flows which are the cash flow 
 associated with the expenditure needed to acquire the projects asset and any 
 cash flow associated with the disposal of the asset. 
  
The present value of a project’s operating cash flow is generally positive and the 
present value of the investment cash flows is typically negative. 
 
Investment Cash Flows 

When we consider the cash flows of an investment we must also consider all the cash 
flows associated with acquiring and disposing of assets in the investment. 
 

Asset Acquisition 

In acquiring any asset there are three types of cash flow to consider: 
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1) Cost of the asset 
2) Set up expenditures, including shipping and installation 
3) Any tax credit. 
 
In addition to these factors two other factors viz., sunk cost and the opportunity cost 
should be factored in the analysis of new projects. 
 

Sunk cost is any cost that has already been incurred that does not affect future cash 
flows of the firm, e.g., Research and Development cost of new products. 
 
In case the new project uses already existing assets (generating cash flows) the cash 
flows foregone to use the above said assets represents the opportunity cost that must 
be included in the analysis of the new project. However, these foregone cash flows 
are not asset acquisition cash flows, but they represent operating cash flows that 
could have occurred but will not because of the new project, they must be considered 
part of the project’s future operating cash flows. 
 
Asset Disposal 

At the end of the useful life of an asset the firm may be able to sell it or pay someone 
to diamantal and haul it away. If a firm is making replacement decision the cash flow 
from disposal of the asset must be factored in since this cash flow is relevant to the 
acquisition of the new assets.  For the disposal of an existing asset whether at the end 
of the useful life or when it is replaced, two types of cash flows must be considered: 

1) The firm receives or pays in disposing off the asset 
2) The tax consequences resulting from the disposal. 

Cash flow from disposing assets = proceeds or payments from disposal of 
assets – Taxes from disposing assets. 

 
The tax on disposal would depend upon three factors:  

1)  The expected sales price. 
2)  The book value of the asset for tax purpose. The book value of an asset is 
 (Original  cost of acquisition – Accumulated depreciation). The book value is 
 also referred to written Down Value (WDV).  
3)  The tax rate at the time of disposal. 
 

If a firm sells the asset for more than its book value but for less uses than its 
original cost, the difference between the sales price and the book value for 
taxable purposes (called the tax basis) is a gain taxable at ordinary tax rates. If 
the firm sells the asset for more than its original cost than the gain is broken 
into two parts: 

 
1) Capital Gain: The difference between the sales price and original cost. 
 
2) Recapture of Depreciation: The difference between the original cost and the 

written down value. 
 

The capital gains are taxed at special rates usually lower than the ordinary 
rates. The recapture of depreciation is taxed at the ordinary rate. If a firm sells 
off asset for less than its book value, the result is capital loss. The capital loss 
can be offset against capital gains. 
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Operating Cash Flows 

In the simplest form of investment there is a cash outflow when assets are 
acquired and there may be either cash outflow or inflow during the economic 
life of the asset. The investment in assets or undertaking new projects results in 
change in revenue, expenditure, taxes and working capital. These are operating 
cash flows which result directly from the operating activities. 

 
The operating cash flows cannot be predicted accurately for the future but an 
effort must be made to estimate the input for future planning. These estimates 
depend upon research, engineering analysis, operation research, competitor’s 
analyses and managerial experience. 

 
1) Non Discounted Cash Flow Criteria 

Capital budgeting decisions are based on future information relating to costs 
and benefits associated with all the proposals being considered, besides the 
required rate of return which measures profitability. Therefore, the following 
data or information is required before using any technique of capital budgeting. 

 
 Cash Flows 

In capital budgeting decisions, the costs and benefits of a proposal are measured 
in terms of cash flows. Clash flows refer to cash revenue minus cash expenses or 
cash oriented measures of return generated by a proposal. The costs are denoted 
as cash outflows whereas the benefits are denoted as cash inflows. The cash flows 
associated with a proposal, usually, involves the following three types of cash 
flows: 

 Initial Investment or Cash Outflows 

 Net Annual Cash Inflows 

 Terminal Cash Inflows. 
 
Initial Investment or Cash Outflows 

 
In case of new projects, the initial investment is an outlay of total cash outflows that 
takes place in the initial period (zero time periods) when an asset is purchased. It 
comprises: 
 
 Cost of New Asset to purchase land, building, machinery etc. including expenses 

on insurance, freight, loading and unloading, installation cost etc. 

 
 Opportunity Cost, if the new investment makes use of some existing facilities for 

example, if a firm proposes to invest in a machine to be installed on some surplus 
land of the firm, the opportunity cost of this land would be its selling price. 

 
 Additional Working Capital i.e., excess of current assets over current liabilities 

required to extend additional credit, to carry additional inventory, and to enlarge 
its cash balances. 

 
In cash of replacement projects, while determining the amount of initial investment 
in the new asset in place of an old asset, the scrap or salvage value of the old asset is 
deducted from the cost and installation charges of the new asset. 
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The computation of cash outflows has been shown in the following Table: 
 
    Computation of Initial Investment 
 
 
Purchase Price of the Asset (including duties and taxes, if any) 
Add :  Insurance, Freight and Installations costs 
Add :  Net Opportunity Cost (if any) 
Add :  Net increase in working capital required 
 
 
Less :  Cash Inflows in the form of scrap of salvage value of the old 
  assets (in case of replacement decisions) 
           Initial Investment or Cash Outlay 

Rs. 
………. 
………. 
………. 
………. 
………. 
 
………. 
 
………. 
 

 
Net Annual Cash Inflows or Operating Cash Flows 
 
The initial investment or cash outflows are expected to generate a series of cash 
inflows in the form of cash profits by the project. These cash inflows may be the 
same every year throughout the life of the project or may vary from one year to 
another. These annual cash inflows are not accounting profits, because accounting 
profits are affected by accruals, provisions for future losses and non-cash transactions 
such as depreciation, preliminary expenses etc. Therefore, cash inflows that are 
related to capital budgeting decisions are the after tax cash inflows. In other words, 
net annual cash inflow refers to the annual net income (profits) before depreciation 
and after tax. For the calculation of these cash inflows, first of all income before tax 
is calculated by deducting all cash operating expenses and depreciation from the sales 
revenues. After deducting the tax, the amount of depreciation is added to the income 
after tax. The balance is the net cash inflows from the project which can also be 
calculated as follows: 

 

  NCF = Sales – EXP – DEP – TAX + DEP 
    Or  = EBT – TAX + DEP 
 
The amount of net annual cash inflows may also be determined by preparing a 
profitability statement in the following way: 
 

(1) Profitability Statement (in revenue increasing decisions): 
 

 
 

(2)  Profitability Statement (in cost reduction decision): 
 

 
Annual Sales Revenue 
Less : Operating Expenses including depreciation 
  Income before tax 
Less:   Income Tax 
  Net Income after tax 
Add :   Depreciation 

Net Cash Inflows 

 Rs. 
…….. 
…….. 
……. 
……. 
…….. 
……... 
……… 
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(A)  Estimated Saving 
 Estimated Savings in direct wages 
        Estimated Savings in Scrap 
   Total Savings (A) 
(B)   Estimated Additional Costs 
 Additional cost of maintenance  
 Additional cost of supervision 

Add: Cost of indirect material 
Additional depreciation 

 Total Additional Costs (B) 

Net Savings before tax (AB) 
Less : Income Tax 
Net Savings after tax 
Add: Additional depreciation 
Net Savings after tax or Cash Inflows 

Rs. 
 
………. 
………. 
………. 
 
……….. 
……….. 
……….. 
……….. 
……….. 
 
……….. 
……….. 
……….. 
………... 
……….. 

 
 

 (3) Terminal Cash Inflows 

The cash inflows for the last or terminal year of the project will also include 
the terminal cash inflows in addition to annual cash inflows. The terminal cash 
inflows i.e., cash inflows to the firm in the last (terminal) year may occur in 
two ways: 

(i) The estimated salvage or scrap value of the project realizable at the end of the 
 economic life of the project or at the time of its termination, 
 

(ii) The working capital which was invested in the beginning will no longer be 
required as the project is being terminated. This working capital released will 
be available back to the firm. 

 

i) Payback Period Method 
 

In the Payback period method, the payback period is usually expressed in years, the 
time in which the cash outflows equal cash inflows. This method is focused on 
liquidity and profitability. This method recognizes the original capital invested in a 
project. The basic element of this method is calculation of recovery time, by 
accumulation of the cash inflow (including depreciation) year by year until the cash 
inflows equal the amount of original investment. In simple terms it may be defined as 
the number of years required to recover the cost of investments. 
 

Payback Period = 
C

Co

CashflowsAnnual

sInvestmentInitial
  

Example 3.1: 
 

Initial Investment 
Year 

Project X 
(1,00,000) 

Project Y 
(1,00,000) 

 Cash inflows 
to date 

Total cash 
inflows 

Cash inflows 
to date 

Total cash 
inflows 

1 20000 20000 25000 25000 

2 20000 40000 25000 50000 

3 30000 70000 50000 100000 

4 30000 100000 20000 120000 

5 50000 150000 10000 130000 



 

11 
 

Financial Management 
and Decisions 

Solution:  
 
In this example, project Y would be selected as its payback period of three years is 
shorter than the four years payback period of Project X. 
 
Bail out Factor  

In the above discussion we have skipped the probability of scrapping the project 
before the payback period. The salvage value of the project has to be taken into 
consideration. The bailout payback time is reached when the cumulative cash receipts 
plus the salvage value at the end of a particular year equals the initial investment. 
 
Example 3.2: Project A costs Rs. 200000 and Project B Costs Rs. 3000000 both have 
a ten-year life. Uniform cash receipts expected are A Rs. 40,000 p.a. and B  
Rs. 80,000 p.a. Calculate the Payback Period. 
 
Solution: 

Under traditional payback 
 

Project A = 
000,40.Rs

000,00,2.Rs
 = 5 years 

Project B = 
000,80.Rs

000,00,3.Rs
 = 3.75 years 

 
Merits of Payback Method  

(a) It is simple and easy to understand and apply. 
(b) This method is useful in case of capital rationing and in situations where there 
 is high amount of uncertainty. 
(c) Assuming regarding future interest rates are not changing. 
(d) Firms facing liquidity constraints can use this technique to rank projects 
 according to their ability to repay quickly. 
 
Demerits of Payback Method  

(a) This method does not take into consideration the time value of money. 
(b) This method ignores cash generation beyond payback period. 
(c) This method does not indicate whether an investment should be accepted or 
 rejected. 
(d) This method is biased against those investments which yield return after a long 
 period. 
 
ii) Accounting Rate of Return Method (ARR) 
 

The Accounting Rate of Return uses the accounting information as revealed by  
financial statements, to measure the profitability of an investment. The Accounting  
Rate of Return is the ratio of average after tax profit divided by average investment. 
 

  
InvestmentAverage

IncomeAverage
ARR   

 

   
 

  2/II

n/T1EBIT

n0

n

1t




  
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Here average income is adjusted for interest. Of the various accounting rate of return, 
the highest rate of return is taken to be the best investment proposal. In case the 
accounting rate of return is less than the cost of capital or the prevailing interest rate 
than that particular investment proposal is rejected. 
 

Example 3.3: A project with a capital expenditure of Rs. 5, 00,000 is expected to 
produce the following profits (after deducting depreciation). 
 

Year Rs. 
1 40,000 
2 80,000 
3 90,000 
4 30,000 

Solution:  

Average annual profits = 000,60.Rs
4

000,30000,90000,80000,40



 

Average investment assuming no scrap value is the average of the investment at the 
beginning and the investment at the end. 

000,50,2.Rs
2

0000,00,5.Rs
.,e.i 


 

Note:  If the residual value is not zero but say Rs. 60,000 then the average investment 
would be, 

 

 

The Accounting Rates of Return = %24100
000,50,2Rs.

000,60Rs.
  

This percentage is compared with those of other projects in order that the investment 
yielding the highest rate of return can be selected. 
 
Example 3.4: Consider the following investment opportunity: 

A machine is available for purchase at a cost of Rs. 80,000. 

We expect it to have a life of five years and to have a scrap value of Rs. 10,000 at the 
end of the five-year period. We have estimated that it will generate additional profits 
over its life as follows: 
 

Year Rs. 

1 20,000 

2 40,000 

3 30,000 

4 15,000 

5 5,000 

These estimates are of profits before depreciation. You are required to calculate the 
return on capital employed.  

Solution:  

000,80,2.Rs
2

000,60.Rs000,00,5.Rs



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Total profit before deprecation over the life of the machine = Rs. 1,10,000 

Average profit p. a.   = 000,22.Rs
years5

000,10,1.Rs
  

Total depreciation over the life of the machine = Rs. 80,000  Rs. 10,000 = Rs 70,000 

Average depreciation p.a.   =  000,14.Rs
years5

000,70.Rs
  

Average annual profit after depreciation = Rs. 22,000  Rs. 14,000 = Rs. 8,000 

Original investment required = Rs. 80,000 

Accounting Rate of Return = %10100
000,80

000,8.Rs
  

Return on average investment:  

Average investment = 000,45.Rs
2

000,10000,80



 

Therefore, Accounting Rate of Return = %78.17100
000,45

000,8
  

Merits of ARR 

 It is easy to calculate 
 It is not based on cash flows but on profits 
 It takes into consideration all the years involved in the life of the project. 
 
Demerits of ARR 

 It does not take into consideration time value of money 
 Change in depreciation policy may bring inconsistency in results 
 This method fails to distinguish the size of the investment  
 It is biased against short term projects 
 Acceptance and rejection decisions are based on subjective management 

targets. 
 

 Check Your Progress 1 

1. A factory engaged in the manufacture of electronic goods has ten-year old
 equipment depreciated on straight-line method. The useful life of the equipment 
 was estimated to be 20 years with residual value of Rs.3 Lakhs (original cost of 
 the equipment being Rs. 23 Lakhs). The output of the equipment is 1200 units 
 per hour. 

 The management now proposes to install new equipment worth Rs. 50 Lakhs 
 which has an estimated life of 15 years and a residual value of Rs. 5 Lakhs. 
 The payment terms for the new equipment include a part exchange provision of 
 Rs. 6 Lakhs in respect of the existing equipment. The output of the new 
 equipment is 3,000 units per hours. 
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(Rs.) 
New Equipment 

(Rs.) 

Wages 1,00,000 1,20,000 

Repair and 
Maintenance 

   20,000    52,000 

Consumables 3,20,000 4,80,000 

Power 1,20,000 1,50,000 

Allocation of Fixed 
Costs 

   60,000    80,000 

Total hours run per 
year 

     2,400      2,400 

 

 You are required to prepare a comparative schedule showing total conversion 
 cost as well as cost per 1000 units after considering interest @ 10% on net cash 
 outflow for procuring the new equipment and also for providing for the yearly 
 recovery of the loss suffered in the transaction. 
 

2. T.Ltd. has specialized in the manufacture of a particular type of transistor. 
 Recently, it has developed a new model and is confident of selling all the 
 8,000 units (new product) that would be manufactured in a year. The required 
 capital equipment would cost Rs. 25 Lakhs and that would have an economic 
 life of 4 years with no significant salvage value at the end of such a period. 
 During the first four years, the promotional expenses would be as planned 
 below: - 
 

Year 1 2 3 4 

Expenses (Rs.)     

Advertisement 1,00,000 75,000 60,000    30,000 

Others    50,000 75,000 90,000 1,20,000 
  

 Variable costs of producing and selling a unit would be Rs. 250. Additional 
 fixed operating costs to be incurred because of this new product are
 budgeted at Rs. 75,000 per year. The management expects a discounted return 
 of 15% (after tax) on investment in the new product. You are required to 
 work out an initial selling price per unit of the new product that may be fixed 
 with a view to obtaining the desired return on investment. Assume a tax rate 
 of 40% and use of straight-line method of depreciation for tax purpose. 
  
 Note: The present value of annuity of Rs. 1 received or paid in a steady 
 stream throughout the period of four years in the future at 15 % is 3.0078. 
  
3. A company proposes to undertake one of the two mutually exclusive projects 
 namely, AXE and BXE. The initial outlay and annual cash inflows are as 
 under: 
 

Particular      AXE       BXE 

Initial Capital outlay (Rs.) 22,50,000 30,00,000 

Salvage Value at the end of the life 0 0 

Economic life (years) 4 7 
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Particulars  AXE BXE 

 Year Rs. Lakhs Rs. Lakhs 

After tax annual cash 
inflows 

1 6.00 5.00 

 2 12.50 7.50 

 3 10.00 7.50 

 4 7.50 12.50 

 5 - 12.50 

 6 - 10.00 

 7 - 8.00 

The company’s cost of capital is 16%. 
 

Required: (i) Calculate for each project (a) Net Present Value of Cash flows  
(b) Internal Rate of Return (ii) Recommend with reasons, which of the two 
projects should be undertaken by the Company. 

 

Present value of Re. 1 

  Year 16% 19% 20% 21% 22% 23% 
1 .862 .840 .833 .826 .820 .813 
2 .743 .706 .694 .683 .672 .661 
3 .641 .593 .579 .564 .551 .537 
4 .532 .499 .482 .467 .451 .437 
5 .476 .419 .402 .386 .370 .355 
6 .410 .352 .335 .319 .303 .289 
7 .354 .296 .279 .263 .249 .235 
8 .305 .249 .233 .218 .204 .191 

 
2) Discounted Cash Flow (DCF) Techniques 
 

i) Net Present Value (NPV) Method 

In this method, all cash flows attributable to a capital investment project are 
discounted by a chosen percentage e.g., the firms weighted average cost of capital to 
obtain the present value of the future cash flows. If the present value of the future 
cash flows is higher than the present value of the investments the proposal is accepted 
else rejected. In order to arrive at the net present value, the present value of the future 
cash flows is deducted from the initial investment.  
 

0n
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
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

 

 
Where C0 = initial investment (cash outflows) 
Ct = Cash flows occurring at time t 
K= discount rate 
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Example 3.5: A firm can invest Rs. 10,000 in a project with a life of three years. 
 

Year Rs. 
1 4,000 
2 5,000 
3 4,000 

The cost of capital is 10% p.a should the investment be made? 
 

Solution:  
 
Firstly the discount factors can be calculated based on Rs. 1 received in with r rate of 
interest in 3 year 

n)r1(

1


 

 

Year 1 
)100/10.1(

1.Re
  

)10.1(

1.Re
  = 0.909 

Year 2 2)100/101(

1.Re


  

2)10.1(

1.Re
  = 0.826 

Year 3 3)100/101(

1.Re


  

3)10.1(

1.Re
  = 0.751 

 
In this chapter, the tables given at the end of the block are used wherever possible. 
Obviously, where a particular year or rate of interest is not given in the tables it will 
be necessary to resort to the basic discounting formula. 
 

Year Cash flow Rs. Discount factor Present value Rs. 
0 10,000 1,000 10,000 
1 4,000 0.909 636 
2 5,000 0.826 4130 
3 4,000 0.751 3.4 
   NPV = 770 

Since the net present value is positive, investment in the project can be made. 
 
Example 3.6: Machine A costs Rs. 1, 00,000 payable immediately. Machine B costs 
Rs. 1, 20,000 half payable immediately and half payable in one year’s time. The cash 
receipts expected are as follows: 
 

Year (at the end)                     A                  B 
1 20,000  
2 60,000 60,000 
3 40,000 60,000 
4 30,000 80,000 
5 20,000  

With 7% interest which machine should be selected? 
 
Solution:   
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Machine A 
 

Year Cash flow Rs.  DF@ 7%               PV Rs. 
0 1,00,000 1,00000 1,00,000 
1 20,000 0.93458 18692 
2 60,000 0.87344 52,406 
3 40,000 0.81630 32652 
4 30,000 0.76289 22887 
5 20,000 0.71299 14,260 

   NPV = 40,897 
  
Machine B 
 

Year Cash Flow Rs DF@ 7% PV Rs. 
0 60,000 1,00000 60000 
1 60,000 0.93458 56075 
2 60,000 0.857344 52406 
3 60,000 0.81630 48978 
4 80,000 0.76289 61.031 
   NPV = 46340 

 
Since Machine B has the higher NPV, our decision should be to select Machine B. 
 
Merits of NPV Method: 

 It recognizes the time value of money 
 It considers the total benefits arising out of the proposal over its lifetime. 
 This method is particularly useful for selection of mutually exclusive projects 
 
Demerits of NPV Method: 

 It is difficult to calculate as well as understand. 
 Calculating the discount rate is complicated. 
 This method is an absolute measure. When two projects are considered this 

method will favour the project with the higher NPV. 
 If two projects with different life spans are evaluated using this method, this 

method may not yield satisfactory result. 
 
ii) Internal Rate of Return (IRR) Method 
 
Internal Rate of Return is a percentage discount rate used in capital investment 
appraisals which makes the present value of the cost of the project equal to the future 
cash flows of the project. It is the rate of return which equates the present value of 
anticipated net cash flows with the initial outlay. The IRR is also defined as the rate 
at which the net present value is Zero. The test of profitability of a project is the 
relationship between the internal rate of return (%) of the project and the minimum 
acceptable rate of return. The IRR can be determined by solving the following 
equation for r: 

n
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The IRR equation is the same as the one used for the NPV method. The only 
difference is that in the NPV method, the required rate of return k is known while in 
the IRR method the value of r has to be determined at which the Net Present Value 
becomes zero. 
 

A project is accepted if the Internal Rate of Return is higher than the cost of capital. 
 

Example 3.7: A company has to select one of the following two projects: 
 

 Project A Project B 
Cost 11000 10000 
Cash inflows   
Year 1 6000 1000 
2 2000 1000 
3 1000 2000 
4 5000 10000 

 
Using the Internal Rate of Return method, suggests which project is preferable. 
 
Solution: 
 

The cash inflow is not uniform and hence the Internal Rate of Return will have to be 
calculated by the trial and error method. In order to have an approximate idea about 
such a rate, it will be better to find out the Factor. The factor reflects the same 
relationship of investment and cash inflows in case of payback calculation: 
 

F I/C 

Where F  Factor to be located  

I Original investment 

C Average cash inflow per year 

The factor in case of Project A 
would be: 

The factor in case of Project B would be: 

F = 14.3
500,3

000,11
  F = 86.2

500,3

000,10
  

 
The factor thus calculated will be located in the table given at the end of the unit on 
the line representing number of years corresponding to estimated useful life of the 
asset.  
 
This would give the expected rate of return to be applied for discounting the cash 
inflows, the Internal Rate of Return. 
 
In case of Project A, the rate comes to 10% while in case of Project B it comes to 
15%. 

Project A 

Year Cash inflows Discounting factor at 
10%` 

Present value Rs. 

1 6,000 0.909 5454 
2 2,000 0.826 1652 
3 1,000 0.751 751 
4 5,000 0.683 3415 

Total Present 
Value 
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The present value at 10% comes to Rs. 11,272. The initial investment is Rs. 11,000. 
Internal Rate of Return may be taken approximately at 10%. 
 

In case more exactness is required another trial rate which is slightly higher than 10% 
(since at this rate the present value is more than initial investment may be taken) 
Taking a rate of 12%, the following results would emerge: 
 

Year Cash inflows 
Rs. 

Discounting factor at 
12% 

 Present value  
Rs. 

1 6,000 0.893 5358 

2 2,000 0.797 1594 
3 1,000 0.712 712 
4 5,000 0.636 3180 

Total present 
value 

  10,844 
 
The Internal Rate of Return is thus more than 10% but less than 12%. The exact rate 
may be calculated as follows. Difference calculated in present 
 
P.V. required Rs. 11,000  
P.V. at 10% Rs. 11,272  (+) Rs. 272 
P.V. at 12% Rs. 10,844 () Rs. 156 

   Present value at LDR- Original Investment 
Lower Discount Rate+ ……………………………………………….  X  Difference in Rate 
   Present value at LDR- Present value at HDR 

Actual IRR = 10+ %27.112
156272

272



 

 
Project B 
 

Year Cash inflows 
Rs. 

Discounting factor At 
15% 

Present Value Rs. 

1 1,000 0.870 870 
2 1,000 0.756 756 
3 2,000 0.658 1316 
4 10,000 0.572 5720 

Total Present 
Value 

  8662 

 
Since present value at 15% adds up to Rs. 8,662, a lower rate of discount should be 
taken. Taking a rate of 10% the following will be the result. 

 
Year Cash inflows 

Rs. 
Discounting factor 

At 10% 
Present Value Rs. 

1 1000 0.909 909 
2 1000 0.826 826 
3 2000 0.751 1502 
4 10000 0.683 6830 

Total Present Value   10067 
 
The present value at 10% cumulates Rs. 10067 which is more or less equal to the 
initial investment. Hence the Internal Rate of Return may be taken as 10% 
In order to have more exactness to internal rate of return can be interpolated as done 
in case of Project A. 
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P.V. required Rs. 10,000  
P.V. at 10% Rs. 10067  (+) Rs. 67 
P.V. at 15% Rs. 8,662 () Rs. 1,338 
Actual IRR 

10+ 5
133867

67



 

10.24% 

Thus, internal rate of return in case of Project A is higher as compared to Project B. 
Hence, Project A is preferable. 
 
Example 3.8: Equipment requires an initial investment of Rs. 6000. The annual cash 
inflow is estimated at Rs. 2000 for 5 Years. 
 
Solution: The annual cash flow of Rs. 2000 is uniform  for 5 yrs. Hence, the factor 
will be calculated as follow F= I/C where I= Original investment and C= Annual cash 
inflow 
F= Rs. 6000/2000 = 3 
This factor should be located in table in the line of 5 yrs. The discount rate would be 
somewhere between 18% (Rs. 3.127 present value of annuity of Re.1) and 20 % (Rs. 
2.99 present value of annuity of Re.1). It indicates that the IRR is more than 18% but 
less than 20 %. A more exact interpolation can be done.  Rs. 2.99 is very near to 3 
hence the IRR can be taken as 20%. Therefore, Rs. 2.99 is as a matter of fact the 
present value of Re. 1 received annuity for 5 yrs at 20% interest rate. In case this 
amount 2.99 is multiplied by annual cash inflow, it would be equal to the original 
Investment i.e 2000 x 2.99= Rs 5980 or say Rs 6000. 
 
Example 3.9: The project cash flows from two mutually exclusive Projects A and B 
are as under: 
 
Period Project A Project B 
0 (outflow) Rs. 22,000 Rs. 27,000 
1 to 4 (inflow) Rs. 6,000 cash year Rs. 7,000 each year 
Project life  7 Years 7 Years 

 
 Advice on project selection with reference to Internal Rate of Return 
 Will it make any difference in project selection, if the cash flow from Project B 

is for 8 years instead of 7 year @ Rs. 7,000 each year? 
 
Relevant P.V. factors at For 7 years For 8 years 
15% 4.16 4.49 
16% 4.04 4.34 
17% 3.92 4.21 
18% 3.81 4.08 
19% 3.1 3.95 
20% 3.60 3.84 

 

Solution: 

(i) Project selection based on Internal Rate of Return. 
 
The Present Values of Project A and Project B is calculated as follows: 
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Discount Rate P.V. Factor for 
7 yrs. 

Project A Project B 

  Cash inflow 
p.a (Rs.) 

P.V (Rs.)   

15% 4.16 6000 24960 7000 29120 
16% 4.04 6000 24240 7000 28280 
17% 3.92 6000 23520 7000 27440 
18% 3.81 6000 22,860 7000 26670 
19% 3.71 6000 22260 70000 25970 
20% 3.60 6000 216000 7000 25200 

 
Project A  
 
Since the original investment in Project A is Rs. 22,000 its IRR will fall between 19% 
and 20%. 

                                             Rs. 
P.V. of cash inflows at 19% 22,260 
P.V. of cash inflows at 20% 21,600 
Difference 660 

 
Now, IRR of Project A is calculated as follows, by applying the formula for 
interpretation: 

IRR = )approx(%4.191
660

000,22260,22
19 


  

 
Project B 
 
Since the original investment in project B is Rs. 27,000, its IRR will fall between 
17% to 18%. 
 

       Rs. 
P.V. of cash inflows at 17% 27,440 
P.V. of cash inflows at 18% 26,670 
Difference 770 

 
Now, the IRR of Project B is ascertained as follows: 
 

IRR = )elyapproximat(%6.171
770

000,27440,27
17 


  

 
Selection of Project: 

The IRR of Project A and Project B are 19.4% and 17.6% respectively. A project can 
be selected because of its higher IRR over the other Projects. Hence Project A is to be 
preferred as it has a higher IRR of 19.4%. 

(i) Calculation of IRR of Project B whose cash flow from the Project is for 8 years 
instead of 7 years 

 

Discount factor P.V. factor for 
8 years Rs. 

Cash inflow each 
year Rs. 

P.V. of cash 
inflows 

15% 4.49 7,000 31,430 
16% 4.34 000 30380 
17% 4.21 7,000 29470 
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18% 4.08 7000 28,560 
19% 3.95 7,000 27,650 
20% 3.84 7,000 26,880 

 
Since, the original investment in Project B is Rs. 27, 000, its IRR will fall between 
19% to 210%.   
            Rs. 

P.V. of cash inflows at 19% 27650 
P.V. of cash inflows @ 20% 26880 
Difference 770 

 
Now, IRR of Project B is calculated as follows: 

 

IRR )(%8.191
770

000,27650,27
19 elyapproximat


  

 
Selection of Project: 
 

With the change in cash inflow of Project B from, 7 years to 8 years, its IRR is also 
improved from 17.6% to 19.8% and it is also higher than the IRB of Project A (i.e., 
19.4%). Hence, Project B can be selected (based on its 8 years of cash inflows). 

Merits of IRR Method: 

(a) It considers the time value of money 
(b) It takes into account total cash inflows and cash outflows. 

Demerits of IRR Method: 

(a) It involves tedious calculations, based on trial and error method 
(b) It produces multiple rates which can be confusing 
(c) Assessment of cash flows can’t be estimated accurately 
(d) Single discount rate ignores varying future interest rates. 

iii) Profitability Index (PI) Method 

Another time adjusted method of evaluating the investment proposals is the Benefit 
Cost (B/C) ratio or Profitability Index (PI). Profitability Index is the ratio of the 
present value of cash inflows at the required rate of return, to the initial cash outflow 
of the investment. The formula for calculating benefit cost ratio or profitability index 
is as follows: 

PI = 0t
t

n

1t0

t C
)k1(

C

C

)C(PV

outlaycashInitial

lowsinfcashofPV



 



  

 
A project may be accepted if it’s PI is greater than one. 

Example 3.10: The following mutually exclusive projects can be considered:  
             Rs. 
Particulars Project A Project B 

 
1. P.V of cash inflows 

2. Initial cash outlay 
 
3. Net Present Value 
 
4. Profitability Index ½ 

20,000 

15,000 
  

 5,000 
 

1.33 

8,000 

5,000 
 

3,000 
 

1.60 
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Solution:  
 

Accordingly to the NPV Method, Project A would be preferred, whereas accordingly 
to Profitability Index Project B would be preferred. 

Although PI method is based on NPV, it is a better evaluation technique than NPV in 
a situation of capital rationing.  For example, two projects may have the same NPV of 
Rs. 10,000 but Project A requires initial outlay of Rs, 1, 00,000 where as B only  
Rs. 50,000. Project B would be preferred as per the yardstick of the PI method. 
 

Example 3.11: 

Original outlay  Rs 8,000 
Life of the project 3 years 
Cash inflows Rs. 4,000 p.a for 3 years 
Cost of capital 10% p.a 
Expected interest rates at which the cash inflows will be re-invested: 
 

Year end % 

1 8 

2 8 

3 8 
 
Solution: 
 
First of all, it is necessary to calculate of the total compounded sum which will be 
discounted to the present value. 
 

Year Cash 
inflow 

Rs. 

Rate of 
Interest % 

Years for 
investment 

Compoun
ding 

factor 

Total 
compounding 

sum (Rs) 

 

1 

2 

3 

 

4,000 

4,000 

4,000 

 

8 

8 

8 

 

2 

1 

0 

 

1.166 

1.080 

1.000 

 

4,664 

4,320 

4,000 
12,984 

 
Now, we have to calculate the present value of Rs. 12,984 by applying the discount 
rate of 10% 
 
Present Value =      Compounded value of cash inflow 
     

  (1+i)n 
 

       
755,9,Rs7513.012984755,9.Rs

)10.1(

984,12
3


 

(0.7513 being the p.v of Re. 1 received after 3 years). 
 
Here, since the present value of reinvested cash flows i.e Rs. 9,755 is greater than the 
original cash outlay of Rs. 8,000, the project would be accepted under the terminal 
value criterion. 

Example 3.12: XYZ Ltd. is implementing a project with a initial capital outlay of  
Rs. 7,600.  Its cash inflows are as follows:  
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Year Rs. 
 

1 6,000 

2 2,000 

3 1,000 

4 5,000 

 
The expected rate of return on the capital invested is 12% p.a calculate the discounted 
payback period of the project. 
 
Solution: 
 

Computation of present value of cash flows. 

Year Cash inflow  

Rs. 

 Discounted factor  

@ 12% 

Present 
Value Rs. 

1. 6,000 0.893 5,358 

2 2,000 0.797 1,594 

3 1,000 0.712 712 

4 5,000 0.636 3,180 

  Total P.V 10,844 

  

The discounted payback period of the project is 3 years i.e., the discounted cash 
inflows for the first three years (i.e., Rs. 5358 +Rs. 1594 + 712) is equivalent to the 
initial capital outlay of Rs. 7600. 
 

Example 3.13: A Company is considering a capital investment proposal where two 
alternatives involving differing degrees of mechanization are being considered.  Both 
investments would have a five-year life. 
 

In Option 1 new machinery would cost Rs. 2, 78,000 and in Option 2 Rs. 8, 05,000.  
Anticipated scrap values after 5 years are Rs. 28,000 and 1, 50,000 respectively.  
Depreciation is provided on a straight-line basis.  Option 1 would generate annual 
cash inflows of Rs. 1, 00,000 and Option 2, Rs. 2, 50,000.  The cost of capital is 15%. 

Required: 

(a) Calculate for each option: 
(i) the Payback Period 
(ii) the Accounting Rate of Return, based on Average Book Value 
(iii) the net Present Value 
(iv) the Internal Rate of Return 

 
 (b) Identify the preferred option, giving reasons for your choice. 
 
 (a) (i)    Payback Period:  

 
 
 
 

 
 years32.3

000,50,2

000,05,8
2Option

years78.2
000,00,1

000,78,2
1Option




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  (ii)  Accounting Rate of Return:  
 

Option 1 
  
Annual Depreciation 

5

000,28000,78,2 
 

50,000 

Annual Profit Rs. 50,000 (1, 00,000 cash flow 50,000 depreciation) 

Average Investment 

2

000,28000,78,2 
 

 1,53,000 

Accounting Rate of 
Return %100

000,53,1

000,50
  

33% 

Option 2 
 

  

Annual Depreciation 

5

000,50,1000,05,8 
 

Rs. 1,31,000 

Annual Profit Rs. 1,19,000 Rs. 2,50,000 cash flow-
Rs. 1,31,000 depreciation 

Average Investment 

2

000,50,1000,05,8 
 

Rs. 4,77,500 

Accounting Rate of 
Return 100

500,77,4

000,19,1
  

25% 

 

(iii) Net Present Value (at 15% cost of capital): 
 

Option 1 
 

Year 0 

Year 1-5                (1,00,0003.353) 

Year 5                     (28,0000.497) 

 

                                                                                                           
       NPV 

(2,78,000) 

 3,35,300 

    13,900 

 

     71,200 

 

Option 2 

Approx cumulative discount factor (5 year) = %2096.2
000,50,2

000,40,7
  

NPV at 20%           (Rs.) 
 

Year 0 

Year 1-5           (2,50,0003.353) 

Year 5              (1,50,000  0.497) 

                                                                                           NPV 

(8,05,000) 

 8,38,300 

   74,500 

1,07,800 

 

(iv) Internal Rate of Return: 
 

Option 1 

Approx: Commutative discount factor (5 years) = 
000,00,1

000,68,2
 = 2.68   = 25% 
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NPV at 25% 
 

Year 0 

Year 1-5                   (1,00,000x 2.689) 

Year 5                      (28,000 x 0.328) 

                                                                                      NPV 

(2,78,000) 

  2,68,900 

       9,200 

         100 

 
IRR 25% 
 

Option 2 

Approx cumulative discount factor (5 years) 96.2
000,50,2

000,40,7
 = 20% 

NPV at 20%: 
 

Year 0 

Year 1-5           ( 2,50,000 2.991) 

Year 5              (1,50,000 0.402) 

                                                                                    NPV 

(8,05,000) 

 7,47,700 

    60,300 

      3,000 

 

IRR  = %20IRR%1.20
800,04,1

800,07,1
5%15 








  

 
Both projects are indicated as being worthwhile when the discounted cash flow  
returns are compared with the cost of capital.  The payback period, Accounting Rate 
of Return, and Internal Rate of Return calculations all points to option 1 being 
preferred.  The Net Present Value calculation, on the other hand, favours option 2. 

 
The basic reason for the different ranking provided by the NPV method is an absolute 
money measure which takes into account the scale of the investment as well as the 
quality.  The other three appraisal methods provide measure, which express returns 
relative to the investment. Investments of comparable relative quality will have the 
same returns regardless of scale.  For example, an annual profit of Rs. 20 on an 
investment of Rs. 100 will have the same relative return as an annual profit of  
Rs. 2, 00,000 on an investment of Rs. 10, 00,000.  If one is concerned especially with 
quality then the relative measures would provide the required ranking. However, if 
the objective is to maximise wealth, investment worth should be measured by the 
surplus net present value generated, over and above the cost of the capital. 

 
In the question, the differential between option 1 and option 2 provides an Internal 
Rate of Return of 18% as follows:  
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NPV at 18% 
 

Year 0 

Year 1-5        (1,50,000  3.127) 

Year 5           (1,22,000  0.437) 

          NPV 

(5,27,000) 

   4,69,100 

    53,300 

      4,600 

 

The additional investment of Rs. 5, 27,000 in option 2 is worthwhile as the IRR of 18 
% exceeds the cost of capital. 
 
Finally, it should be recognised that both the Payback method and the Accounting 
Rate of Return method have deficiencies.  They do not provide an adequate measure 
of investment worth.  The percentage return including the Accounting Rate of Return 
calculations is not comparable with the cost of the capital. 
 
The PI method is a conceptually sound method. It takes into consideration the time 
value of money. It is also consistent with the value maximization principle. Like NPV 
and IRR methods the PI method also requires estimations of cash flows and discount 
rate. In practice, the estimation of discount rates and cash flows is difficult. 

 Check Your Progress 2 

1. Precision Instruments is considering two mutually exclusive Project X and Y: 
 Following details are made available to you. 
  

  Project X Project Y 

Project Cost  700 700 

Cash inflows: Year 1 100 500 

 Year 2 200 400 

 Year 3 300 200 

 Year 4 450 100 

 Year 5 600 100 

 Total  1,650 1,300 
 

 Assume no residual values at the end of the fifth year. The firm’s cost of 
 capital is 10% required, in respect of each of the two projects: (i) Net Present 
 Value, using 10% discounting (ii) Internal Rate of Return: (iii) Profitability 
 Index. 

 Present Value of Re.1 

Year 10% 25% 26% 2% 28% 36% 37% 38% 40% 

1 .909 .800 .794 .787 .781 .735 .730 .725 .714 

2 .826 .640 .630 .620 .610 .541 .533 .525 .510 

3 .751 .512 .500 .488 .477 .398 .389 .381 .364 

4 .683 .410 .397 .384 .373 .292 .284 .276 .260 

5 .621 .328 .315 .303 .291 .215 .207 .200 .186 
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2. XYZ Ltd. Has decided to diversity its production and wants to invest its surplus 
funds on a profitable project. It has under consideration only two projects. “A” 
and “B”. The cost of Project “A” is Rs. 100 Lakhs and that of “B” is Rs. 150 
Lakhs. Both projects are expected to have  a life of 8 years only and at the end 
of this period “A” will have a Salvage Value of Rs 4 Lakhs and “B” Rs. 14 
Lakhs. The running expenses of “A” will  be Rs. 35 Lakhs per year and that of 
“B” Rs. 20 Lakhs per year.  In both cases, the company expects a rate of return 
of 10%. The company Tax Rate is 50%. Depreciation is charged on a Straight-
Line Basis. Which project should the company take up? 

   
 Note: Present value of annuity of Re. 1 for eight years at 10% is 5.335 and 
 present value of Re. 1 received at the end of the eight-year is 0.467. 
 
3. National Electronics Ltd. An electronic goods manufacturing company, is 
 producing a large range of electronic goods. It has under consideration two 
 projects “X” and “Y”, each costing Rs. 120 Lakhs. 
  

 The projects are mutually exclusive and the company is considering the 
 selection of one of the two projects. Cash flows have been worked out for  both 
 the projects and the details are given below. “X” has a life of 8 years and “Y” 
 has a life of 6 years. Both will have zero Salvage Value at the end of their 
 operational lives. The company is already making profits and its Tax Rate is 
 50%. The Cost of capital of the company is 15%. 
 

At the end of the year Project “X” Project “Y” Preset value of 
rupee at 15%  (In Lakhs of rupees) 

1 25 40 0.870 

2 35 60 0.756 

3 45 80 0.685 

4 65 50 0.572 

5 65 30 0.497 

6 55 20 0.432 

7 35 - 0.36 

8 15 - 0.327 

 The company presently follows Straight-line method of depreciating assets. 
 Advises the company regarding the selection of the project. 

4. Select the best answer out of four options given 

1. Which of the following is not true about Capital Budgeting? 

a. Capital Budgeting decisions have an influence on the future stability 
of an organisation 

b. Capital Budgeting decisions include investments to expand the 
business 

c. Capital Budgeting decisions are of an irreversible nature 

d. Sunk cost is a part of Capital Budgeting 



 

29 
 

Financial Management 
and Decisions 

2. Why is evaluating Capital budgeting decisions based on cash flows? 

a. Cash is more important for an organisation than profits 

b. Cash flows are much easier to calculate compared to profits 

c. Both a and b are incorrect 

d. Both a and b are correct 

3. _______ is a project whose cash flows are not affected by the acceptance 
or rejection of other projects. 

a. Risk-free project 

b. Low-cost project 

c. Independent project 

d. None of the above 

4. Which of the following would be the result of including flotation costs in 
the analysis of a project? 

a. It will increase the initial outflow of cash for the project 

b. It will increase the rate of return for the project 

c. It will increase the Net Present Value (NPV) of the project 

d. It will have zero effect on the current value of the project 

5. What should be the criteria of selection when choosing among mutually 
exclusive projects? 

a. Selecting a project with a lower cost of capital 

b. Selecting a project with the quickest payback 

c. Selecting a project with the longest payback 

d. Selecting a project with the highest net present value 

6. Which of the following is true for a project with a shorter payback 
period? 

a. The project will have more Net Present Value 

b. The project will have less Net Present Value 

c. The project carries a greater amount of risk 

d. The project carries a lesser amount of risk 

7. Which of the following is the term that describes the amount of time 
taken for a capital budgeting project to recover its initial investment? 

a. Investment period 

b. Redemption period 

c. Payback period 
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d. Maturity period 

8. Which of the following can be a criterion for the acceptance of a project? 

a. The Profitability Index should be greater than unity 

b. The Internal Rate of Return should be greater than the cost of capital 

c. The Net Present Value should be greater than zero 

d. All of the above 

9. Which of the following is true for a project with a shorter payback 
period? 

a. The project will have a lesser risk 

b. The project will have less Net Present Value 

c. The project will have more Net Present Value 

d. The project will have a greater risk 

10. Capital Budgeting decisions are evaluated using the _________ and 
_______ is used for this purpose. 

a. Weighted average, cost of capital 

b. Weighted average, component cost 

c. Unweighted average, cost of capital 

d. None of the above 

 

11.5 SUMMARY 

Capital investment decisions are complex decisions as they involve estimating future 
cash flows associated with that particular investment. There are broadly two 
techniques which are used for appraising the worth of an investment project:  

a) Discounted cash flow criteria  

(i) Net Present Value 

(ii) Profitability Index 

(iii) Internal Rate of Return 
b) Non discounted cash flow criteria. 

 (i) Pay Back 
 (ii) ARR 

 
The basic difference between these two techniques is that the former uses the concept 
of the time value of money, whereas in the latter technique absolute returns are used.  

There are various types of Investment decisions which are: Mutually Exclusive 
Investments, Independent Investments and Contingent Investments 

Capital budgeting process involves various stages which are as follow: 
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To identify investment opportunities, Gathering of Investment proposal, Decision 
making process in capital budgeting, Capital budget preparations and appropriations, 
Implementation, Review of performance etc. 

11.6 KEY WORDS 

Sales Risk: refers to the uncertainty relating to the price and quantity of goods that 
are available for sale to consumers. Usually, sales risk may result in sales failures, 
and it can significantly affect the reported financial performance. 

Operating Risk: is the risk related to a company’s cost structure. More specifically, 
it is the risk the company faces due to the level of fixed costs in its 
operations. Together with sales risk, operating risk is one of the two components of 
business risk. 

Business Risk: refers to the possibility of a commercial business making inadequate 
profits due to uncertainties - for example: changes in tastes, changing preferences of 
consumers, strikes, increased competition, changes in government policy, 
obsolescence etc. 

Capital Gain: The difference between the sales price and original cost. 

Mutually exclusive investments: are a set of prospective capital investments, where 
the selection of one investment automatically excludes the other projects from being 
funded. 

Independent Investments: Investments available to a firm that may be selected 
individually or in groups because each investment is different in its nature and 
purpose. 

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

 

11.7 SOLUTIONS/ANSWER TO CHECK YOUR 
PROGRESS 

 Check Your Progress 1 
 

1. Working notes: 

 (i) Calculation of Depreciation per annum 
  

 Existing equipment =    .a.p000,00,1.Rs
year20

000,00,3.Rs000,00,23.Rs



 

 New equipment     =    .a.p000,00,3.Rs
year15

000,00,5.Rs000,00,50.Rs



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 (ii) Loss on sale of existing equipment  
            (Rs.) 

Cost 23,00,000 

Less Deprecation 
(Rs)1,00,000 )10 years  

10,00,000 

 13,00,000 

Less: Exchange value 6,00,000 

Loss on exchange with new equipment 7,00,000 

 Loss per annum   =     Rs. 7, 00,000/10 years     =        Rs. 70,000 p.a 
 

 (iii) Calculation of Interest (cash outflow) on purchase of new equipment 

                                                                                     (Rs.) 
Cost of new equipment 50,00000 
Less Exchange value of old equipment 
Deprecation  

6,00,000 

Net cash outflow 44,00,000 
Interest (Rs. 44,00,000 )100/10  6,00,000 

 
 Comparative statement showing total conversation cost as well as cost 1,000 
 units. 
 

Particulars Equipment 
 Old New 
Annual Depreciation 1,00,000 3,00,000 
Loss on sale of old equipment - 70,000 
Interest on capital - 4,40,000 
Wages 1,00,000 1,20,000 
Repairs and Maintenance 20,000 52,000 
Consumables 3,20,000 4,80,000 
Power 1,20,000 1,50,000 
Allocation of fixed expenses 60,000 80,000 
Total conversation Cost (i) 7,20,000 16,92,000 
Total run hours p.a   (ii) 2,400 2,400 
Operating Cost per hour (rs.) (i) 
(ii) 

300 705 

Output per hour   (Units) 1,200 3000 
Operating Cost (per 1,000 Units 
Rs.) 

250 235 

  
 Analysis:   
 

 On replacement of existing equipment with new equipment there is a saving 
 of Rs. 15 (i.e., Rs. 250- Rs. 235) per 1,000 units. Hence, replacement is 
 recommended. 
 

2. Let the initial selling price per unit of new product be ‘x’ 
[  
 Then total sales = 8000 units x = 8,000 x  

 Calculation of cash costs p.a 
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                   (Rs.) 

Variable costs (8,000 unitsRs. 250 20,00,000 
Advt. And other expenses  1,50,000 
Addl. Fixed operating cost  75,000 
Total Cash costs p.a  22,25,000 

 

Depreciation p.a 

years4

000,00,25.Rs
 

Rs. 6,25,000 p.a 

Profit before Tax 8,000 x(22,25,000+6,25,000) 8,000x–28,50,000 

Tax @ 40% on Profit 0.40 (8,000x28, 50,000 3,200x11,40,000 

Total Cash outflow 22,25,000+3,200x11, 40,000 3,200x+10,85,000 

Net Annual Cash 
inflow 

8,000(3,200x+10,85,000) 4,800x10,85,000 

Initial cash outflow Present value of cash inflow  

Rs. 25,00,000 (4,800 -10, 85,000) 3.0079  

25,00,000 14,438 -32,63,571.50  

14.438x 25,00,000+32,63,571.50  

14.438x 57,63,57,1.50  

X 57,63,51.50/14,438 Rs. 399.20 
  

 Hence, the initial selling price of the new product is Rs. 399.20 per unit. 

3.  (i) NPV and IRR for the two project proposals: 
 

Year AXE BXE 

Cash 
flows 

Rs. 
Lakhs 

Discount 
Factor  

@ 16% 

Total 
PVs  

Rs. 
Lakhs 

Cash 
flows  

Rs. 
Lakhs 

Discount 
Factor  

@ 16% 

Total 
PVs  

Rs.  

lakhs 

0 22.50 1.000 22.50 30.00 1.000 30.00 

1 6.00 0.862 5.17 5.00 0.862 4.30 

2 12.50 0.743 9.29 7.50 0.743 5.57 

3 10.00 0.641 6.41 7.50 0.641 4.81 

4 7.50 0.552 4.14 12.50 0.552 6.90 

5    12.50 0.476 5.95 

6    10.00 0.410 4.10 

7    8.00 0.354 2.83 

Net Present Value 2.51   4.46 

Year AXE BXE 

Cash 
flows 

Rs. 
Lakhs 

Discount 
Factor 
@20% 

Total 
PVs  

Rs. 
Lakhs 

Cash 
flows  

Rs. 
Lakhs 

Discount 
Factor  

@ 24% 

Total 
PVs  

Rs. 
Lakhs 
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1 6.00 0.833 5.00 5.00 0.806 4.03 

2 12.50 0.694 8.68 7.50 0.650 4.88 

3. 10.00 0.579 5.79 7.50 0.524 3.93 

4 7.50 0.482 3.62 12.50 0.423 5.29 

5 - - - 12.50 0.341 4.26 

6 - - - 10.00 0.275 2.75 

7 - - - 8.00 0.222 1.78 

Profit Value 23.09   26.92 

Less Initial Outlay  22.50   30.00 

NPV 0.59   3.08 
 
IRR 

 Project AXE = 4
59.051.2

51.2
16 


   = 16+5.23   = 21.23% 

 Project BX = 8
08.346.4

46.4
16 


  = 16+4.73  = 20.73% 

 

(ii) Analysis:  
 

 The IRRs of both projects AXE and BXE are very similar, with barely one-half 
 % separating them from each other. In such a case of marginal difference, it 
 would be necessary to re-validate key assumptions and use sensitivity analysis 
 to determine impact upon project returns to changes in key variables. The 
 project that is less sensitive to such variations may be preferred. Also while 
 NPVs and IRRs may provide a basis for financial decision-making, it is very 
 important to check whether either project is in line with corporate strategy. The 
 one more in tune with such strategy may be preferred even if the financial 
 numbers are not the highest among the competing proposals. 
 

 Check Your Progress 2 
 

1. (i)  Net Present Value (NPV) (10% discounting) 
                                   (Rs. Lakhs) 

Year      EFAT PV Factor 
at 10% 

  Total PV 

 X Y  X Y 

0 700 700 1.000 700 700 

1 100 500 0.909 90.90 454.50 

2 200 400 0.826 165.20 330.40 

3 300 200 0.751 225.30 150.20 

4 450 100 0.683 307.35 68.30 

5 600 100 0.621 372.60 62.10 

Net Present value 461.35 365.50 
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       (ii)        Internal Rate of Return (IRR) 

  

Project X              (Rs. In lakhs) 

Year CFAT X PV Factor At   Total PV At 

  27% 28% 27% 28% 

0 700 1.0 1.0 700.00 700.00 

1 100 .787 .781 78.70 78.10 

2 200 .620 .610 124.00 122.00 

3 300 .488 .477 146.40 143.10 

4 450 .384 .373 172.80 167.85 

5 600 .303 .291 181.80 174.60 

NPV    3.70 14.35 

IRR = 1
35.1470.3

70.3
27 


 = 27+0.205 = 27.21%   

  
     Project X                           (Rs. In lakhs) 

Year    CFAT X  PV Factor at   Total PV At 

  37% 38% 37% 38% 

0 700 1.000 1.000 700.00 7.00.00 

1 500 .730 .725 365.00 362.50 

2 400 .533 .525 213.20 210.00 

3 200 .389 .381 7.80 6.20 

4 100 .284 .276 28.40 27.60 

5 100 .207 .200 20.70 20.0 

NPV    5.10 3.00 
  

 IRR = 1
00.310.5

10.5
37 


 = 37+0.63 = 37.63% 

   

 
 (iii) Profitability Index 
 

PI  
outlaycashInitial

10%@inflowcashofP.V.Total
 

Project X 
659.1

Lakhs700.Rs

Lakhs35.161,1.Rs
  
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Project Y 
522.1

Lakhs700.Rs

Lakhs50.065,1.Rs
  

2. Computation of NPV of the Projects  
                                                                                                (Rs. in Lakhs) 

Particulars  Project A Project B 

Profit after Tax (10% of cost 
of Project 

10.00 15.00 

Add: Depreciation (p.a) 12.00 17.00 

Net cash inflow p.a  22.00 32.00 

Present value of Net 
cash inflow for 8 years 
@ 10% annuity i.e. 
annuity factor 5.335  

 117.370 170.72 

Present value of salvage 
value at the end of 8th 
year at 0.467 

 1.868 6.538 

P.V. of Total Cash 
inflow 

 119.238 177.258 

Less: Initial investment  100.000 150.000 

Net Preset Value  19.238 27.258 

   
 Analysis:  
 Under the NPV analysis of Projects, Project B has higher NPV. Hence, 
 Project B is suggested for implementation. 
 
 

3.  Computation of net present value of the projects 
 

                                            

 Project “X”                                           (Rs. in Lakhs) 

End 
of 
year 

Cash 
flow 

Deprec-
iation 

PB
Y 

Tax PAT Net C.F. 
(PAT+D

eprn.) 

Discount 
factor @ 

15% 

P.V 

1 25 15 10 5 5 20 0.870 17.40 

2 35 15 20 10 10 25 0.756 18.90 

3 45 15 30 15 15 30 0.658 19.74 

4 65 15 50 25 25 40 0.572 22.88 

5 65 15 50 25 25 40 0.497 19.88 

6 55 15 40 20 20 35 0.432 15.12 

7 35 15 20 10 10 25 0.376 9.40 

8 15 15 - - - 15 0.27 4.91 

PV of cash 
inflows 

      128.23 
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      120.00 

Net Present 
Value 

      10.33 

 
Project “Y” 

End 
of 
year 

Cash 
flow 

Deprec-
iation 

PBY Tax PAT Net C.F. 
(PAT+De

prn.) 

Discount 
factor @ 

15% 

P.V 

1 40 20 20 10 10 30 0.870 26.40 

2 60 20 40 20 20 40 0.56 30.24 

3 80 20 60 30 30 50 0.658 32.90 

4 50 20 30 15 15 35 0.572 20.02 

5 30 20 10 5 5 25 0.497 12.43 

6 20 20 - - - 20 0.432 8.64 

PV of cash 
inflows 

      130.33 

Less: Initial 
investment 

      120.00 

Net Present 
value 

      10.33 

  
 As Project “Y” has a higher Net Present Value. It should be taken up. 
 
4.  1-d, 2-c, 3-c, 4-a, 5-b, 6-d, 7- c, 8-d, 9-a, 10-a 

11.8 SELF-ASSESSMENT QUESTIONS/EXERCISES 

1)  “Capital expenditure decisions are by far the most important decisions in the 
field of Financial Management”. Illustrate. 

2) “Investment alternative yielding the highest discount rate of return is the most 
acceptable”. Will this always be true? Explain. 

3) Write short notes on the following 

  i) Accounting Rate of Return. 

 ii) Profitability Index 

 iii) Net Present Value 

 iv) Internal Rate of Return 

4) Distinguish between Average Rate of Return and Internal Rate of Return. 

   5) Explain the operation of any two techniques (one a discounting method and 
another none-discounting one for evaluation of investment decisions. 
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6) Consider two projects, AA and BB, that have identical, positive Net Present 
 Values, but project BB is riskier than AA.  If these projects are mutually 
 exclusive, what is your investment decision? 
 
7) The decision rules for the Net Present Value and the Profitability Index 
 methods are related. Explain the relationship between these two sets of 
 decision rules. 
 
8) What is the source of the conflict between Net Present Value and the 
 Profitability Index decision rules in evaluating mutually exclusive projects? 

9) “The Net Present Value method and the Internal Rate of Return method may 
 produce different decisions when selecting among mutually exclusive 
 projects”. Comment 

10) You are evaluating an investment project, Project ZZ, with the following cash 
flows? 

 

Period Cash Flow  

Rs. 

0 100,000 

1        35,027 

2        35,027 

3        35,027 

4        35,027 
 

 

 Calculate the following: 
 
 (a) Payback Period 
 (b) Net present Value, assuming a 10% cost of capital 
 (c) Net present Value, assuming a 16% cost of capital 
 (d) Profitability Index, assuming a 10% cost of capital 
 (e) Internal Rate of Return 
  

11) You are evaluating an investment project, Project XX with the following cash 
flows: 

 

Period Cash Flow 

 Rs. 

0 200,000 

1         65,000 

2         65,000 

3         65,000 

4         65,000 

5         65,000 
 
 Calculating the following: 



 

39 
 

Financial Management 
and Decisions 

 (a) Payback Period 

 (b) Net Present Value, assuming a 10% cost of capital 

 (c) Net Present Value, assuming a 15% cost of capital 

 (d) Profitability Index, assuming a 10% cost of capital 

 (e) Profitability Index, assuming a 15% cost of capital 

 (f) Internal Rate of Return 
 

12) Consider the results after analyzing the following five projects: 
 

Projects      Outlay 
         Rs. 

       NPV 
         Rs. 

AA       300,000       10,000 
BB       400,000       20,000 
CC       200,000       10,000 
DD       100,000       10,000 
EE       200,000      -15,000 

 

 Suppose there is a limit on the capital budget of Rs.600, 000. Which projects 
 should we invest in? 

13) Consider these three independent projects? 
 

Period            FF 
           Rs. 

        GG 
         Rs. 

      HH 
       Rs. 

0       100,000       200,000       300,000 
1         30,000         40,000         40,000 
2         30,000         40,000         40,000 
3         30,000         40,000         40,000 
4         40,000       120,000       240,000 

Cost of Capital 5% 6% 7% 
  

 (a) If there is no limit on the capital budget, which projects would, you  
  choose? Why? 
 (b) If there is a limit on the capital budget of Rs.300, 000, which projects 
  would you choose? Why? 


