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Abstract

Capital budgeting is an important pat of the financial management of a 
business organization. It is a process that business houses use to evalu-
ate an investment project. The decision of whether to accept or deny 
an investment project is capital budgeting decision. Capital budgeting is 
important because it determines the long-term economic and financial 
profitability of any investment project. It lays down the future success of 
a business. The present book aims to develop not only an understanding 
of the concepts of capital budgeting but also to provide its practical ap-
plication to help the students to learn both theory and practice of capital 
budgeting to be used in the financial management of a business organiza-
tion. It analyzes the capital budgeting practices of corporate enterprises 
in India in diverse sectors, on comparative basis in order to provide the 
readers a better insight into the various issues and challenges regarding 
capital budgeting management.
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capital budgeting, capital expenditure, financial management, business 
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Preface

Financial management is one of the most essential areas of any organi-
zation. It begins with investment decision in long-term assets, that is, 
capital budgeting decision. Capital budgeting decision lays down the 
foundation stone of the financial management. That’s why the success of 
financial management depends on right capital budgeting application.

It is against this backdrop that the present book has been attempted. 
Its focus is to highlight the importance of an efficient capital budgeting 
decision in managing finances of a business enterprise. The objective of 
the book is, to develop not only an understanding of the concepts of capi-
tal budgeting but also to provide its practical dimension to help students 
to learn both theory and practice of capital budgeting to be used in the 
financial management of a business organization. Further, it will be useful 
to the managers to use it as an effective tool for resource allocation and 
evaluation of the business viability.

It also analyzes the capital budgeting practices of corporate enterprises 
in India in diverse sectors, on comparative basis in order to have a better 
insight into the various issues and challenges regarding capital budgeting 
management.

The present book is divided into six parts. Part I gives an overview of 
the conceptual framework of financial management. Part II discusses the 
nature and scope of capital budgeting decision along with project feasibil-
ity process and techniques. Part III contains a detailed discussion on the 
aspect of time value of money, capital budgeting appraisal techniques, 
and risk mitigation methods. Part IV discusses the financing aspect of 
capital investment decision by the business units. Part V comprises the in-
ternational perspective of capital budgeting decision. Part VI is the case-
study discussion of the capital budgeting concept. It analyzes the capital 
budgeting practices of companies, like Reliance Industries Ltd., ONGC 
Ltd., Vizag Steel Ltd., and Cairns India on comparative basis. It examines 
their fixed assets structure to see the level of investment made in fixed as-
sets and their efficiency in utilization.
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x	 PREFACE

It is hoped that it would create a fresh knowledge base thereof to 
the academia and provide direction to the business and policy makers 
to effectively cope with emerging financial challenges related to capital 
budgeting practices at the global level.

I wish to thank God Almighty for everything in life! The work would 
be incomplete if I do not acknowledge my parents’ contribution. They 
have been a constant source of inspiration for me and have always stood 
by me through thick and thin.

My wife provided her unstinted support and encouragement in com-
pleting the book. My little daughter Maanya is my soul whose smile al-
ways keeps me going in life.

Last, but not the least, I am thankful to the entire team of Business 
Expert Press for their tremendous support and whole hearted cooperation 
at all stages of publication of this book.

I am confident that the readers will find this book truly valuable 
in terms of its quality and presentation. Any constructive comments 
and suggestions for improving the contents of the book will be highly 
appreciated.



SECTION 1 

Introduction
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Introduction

Almost everything in life eventually boils down to the rupee sign, so the 
adage goes. Money, and therefore, finance, is an integral part of life.1 
Business is no exception to it. It needs to have an efficient financial man-
agement not only in totality but also in segmental performance. Hence, 
growth of every business enterprise is closely linked with efficient man-
agement of its finance.

Meaning of Financial Management

Financial management refers to the process of raising and allocation of 
funds. It is the sum total of planning, organizing, directing, and control-
ling the financial activities of the enterprise.

1Douglas R. Emery, et al., Principles of Financial Management. (New Jersey: Prentice 
Hall, 1998), 2.

CHAPTER 1 

Nature of Financial 
Management

The Present Chapter
It discusses the concept of financial management, its scope with 
its importance and objectives. There is an overview of the various 
financial problems faced by business enterprises as well.
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Elements

	 1.	 Investment decision: It refers to the allocation of funds in various assets. 
The investment in fixed assets is called as “capital budgeting decision.” 
The investment in current assets is called as “working capital decision.”

	 2.	 Financing decision: It involves funds’ raising from various sources 
based on various factors, like the cost of funds, time- period, flex-
ibility, and so on. It is about determining the “financial structure” of 
an enterprise.

	 3.	 Dividend decision: It is the decision about distribution of net profit. 
The finance manager decides how much quantum of profits to be 
distributed as dividend to shareholders and how much to be retained 
for future contingencies.

Objectives of Financial Management

The main objectives of financial management are:

	 1.	 Profit maximization: It is considered to be the primary objective of 
financial management. Every business enterprise aims to earn maxi-
mum profit, both short-term and long- term.

	 2.	 Wealth maximization: Wealth maximization (shareholders’ value 
maximization) is the key objective of financial management which 
is preferred over profit maximization on account of shareholders’ value 
creation, particularly in case of a listed company. Wealth maximization 
implies both regular returns to shareholders in the form of dividend 
and increase in the market value of the shares by high performance 
of the company.

	 3. 	Liquidity: Cash is the king for any organization. Maintaining sound 
liquidity is one of the most important objectives of financial man-
agement. The firm must have a sound cash position for day-to-day 
expenses, like paying salaries, rent, electricity bills, etc. If the firm 
does not have enough liquidity, the survival of the firm is always 
under threat.

	 4.	 Solvency: Long-term soundness is the most important objective of 
financial management. The company must be solvent to pay interest 
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and repay loans at regular intervals; only then the company will sur-
vive in the competitive world.

Functions of Financial Management

Following are the main functions of financial management:

	 1.	 Estimation of financial requirements: Proper estimation of finan-
cial requirements is a very important function of financial manage-
ment. The finance manager must find out how much finance is 
required for the operations of the company, according to the fixed 
capital and working capital requirements.

	 2.	 Proper mobilization of funds: Mobilization (collection) of funds is 
another important function of financial management. After estimat-
ing the financial requirements, the finance manager must decide on 
the sources of finance. The finance can be raised from various sources 
such as shares, debentures, bank loans, and so on. There must be a 
proper balance between owned funds and borrowed funds.

	 3.	 Efficient utilization of finance: Once the funds are raised, the next 
task of finance manager is to utilize them efficiently. Long-term 
funds should be invested in fixed assets and short-term funds should 
be used for current assets. The company’s funds should not be in-
vested in the unprofitable projects.

	 4.	 Distribution of profits: The distribution of net profit has to be 
decided by the finance manager. He has to decide between divi-
dend and reinvestment of earnings, keeping in view the require-
ments of shareholders and expansion and diversification plans of 
the company.

	 5.	 Cash management: Finance manager also has to decide about the 
cash required for various requirements of the firm. Cash is required 
for many purposes like payment of wages and salaries, bills, meeting 
current liabilities, and so on.

	 6.	 Financial control: Maintaining financial controls is a very impor-
tant function of a finance manager. This is exercised with the help 
of techniques like ratio analysis, budgetary control, cost analysis, 
and so on.
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Financial Management for Businesses in India

Gone are the days when there used to be a single manager who would 
manage the entire operations of a business. With multinationals around, 
the finance function has become much more specialized and complex. 
There are specialists who look after specialized categories of operations.

Since liberalization in 1991, the face of Indian corporate has 
changed tremendously. Finance is the essence of management of any 
business. It is in this context financial management for businesses in 
India is seen. Today every company has specialist set of people shoul-
dering the responsibility of finance manager in their organization. 
Different connotations are used for finance manager by different com-
panies, viz. Director-Finance, President-Finance, Chief Finance Of-
ficer, Financial Controller, and so on.

Today’s finance manager does not perform the routine function of 
raising and disbursement of funds anymore. He has to do multitasking 
for the overall growth of the business. He has to safeguard the financial 
assets of the company, plan the business operations in a way so that there 
is a positive cash flow. In his day-to-day responsibilities, he has to look 
at the audit reports, and final accounts for analyzing the performance of 
the company.

Financial management is a process that is associated with both plan-
ning and control. As planning, it involves procuring and allocation of 
available funds in a most profitable manner. Control on the other hand 
refers to keeping an eye on the cash flow. A finance manager is thus re-
sponsible for the total management of funds in an enterprise. In nutshell, 
financial management for businesses has become very scientific in India 
with the latest techniques of management around.

In any organization, finance manager has to use the available resources 
in the most efficient manner so as to generate maximum profits for the 
company and keep shareholders happy. This leads to realization of the 
ultimate organizational objective of shareholders’ wealth maximization.

In conclusion, financial management has changed with the changing 
times and become very scientific for efficient management of business or-
ganizations with the latest principles and practices of management being 
followed.
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Financial Management Problems & Solutions

The problems relating to the financial management faced by corporate 
enterprises and their possible solutions may be reiterated below:

	 1.	 The enterprises sometimes due to poor planning, fail to identify and 
maintain the desirable combination of sources of funds. They face 
the problem of shortage of equity and depend too much on the bor-
rowed capital. Hence, there is a necessity of proper financial plan-
ning to make the financial structure optimal.

	 2.	 Likewise, the enterprises also maintain an inappropriate combination 
of assets. This results in the problem of either underinvestment or 
overinvestment in fixed assets on one hand and current assets, par-
ticularly in inventories and receivables, on the other hand. In such 
condition, the inventories and receivables are to be checked by way 
of adopting the appropriate inventory controlling techniques and al-
tering credit and collection policies suitably. There should be a more 
efficient utilization of assets.

	 3.	 The enterprises fail in making proper future projection of revenues and 
costs which result in improper investment in inventories receivables, 
and additional plant capacity, and so on. All these factors ultimately 
account for poor earnings of the enterprises.

Hence, there is a need for a sound profit planning for ensuring better 
utilization of resources and enhanced earnings.

	 4.	 The enterprises lack a definite and stable dividend policy. No adequate 
balance is maintained between payment of dividends and retention 
of earnings. There should be more regularity and consistency in pay-
ment of dividends in proportion to their equity capital.

	 5.	 The enterprises should be managed by only professionally competent, 
qualified, and experienced personnel based on the practice of participa-
tive management and supported by an efficient information system.





SECTION 2 

Capital Budgeting  
Decision & Appraisal





Introduction

Capital budgeting decision relates to decision of investment in long-term 
projects. Capital budgeting is often used interchangeably with capital ex-
penditure or capital investment. Any expenditure that generates a cash 
flow benefit for more than one year, it is a capital expenditure. For ex-
ample, the purchase of new equipment, expansion of production capac-
ity, buying another company, research & development, and so on. Capital 
budgeting involves large cash outlays for generating future return of the 
company. Once, a capital budgeting decision is committed, it is often 
difficult to reverse. Therefore, we need to carefully analyze and evaluate 
proposed capital budgeting decisions.

“Capital Budgeting is long-term planning for making and financing 
proposed capital outlays.”

—Charles T. Horngnen

CHAPTER 2 

Capital Budgeting:  
Nature & Scope

The Present Chapter
It discusses the concept of capital budgeting, its process, 
techniques, and risk analysis of capital investment decisions by 
the business units.
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“Capital budgeting is concerned with the firm’s formal process for the 
acquisition and investment of capital.”

—Hamption, John. J.
In a capital investment decision, the major criterion for selection of 

a project is its viability and impact on shareholder value. The two most 
important parameters for arriving at a project decision are the project’s 
expected cash inflows and outflows. They determine whether the returns 
meet a sufficient target benchmark or not.

Capital Budgeting Decision: An Overview

The capital budgeting decision, as already pointed out, pertains to invest-
ment in fixed assets/long-term assets and the returns are expected over a 
long period of time. It is the process of identifying, analyzing, and select-
ing investment projects whose returns (cash flows) are expected to extend 
beyond one year.1 Capital budgeting is a continuous process and is carried 
out by different functional areas of management such as production, mar-
keting, engineering, financial management, and so on.

The investment decision regarding these assets or proposals is the 
most challenging and complex. In the long run, the success of an enter-
prise is judged by the effectiveness with which the management employs 
the available resources to fixed assets for getting the desired returns.

It is worthwhile to mention here that long-term funds are invested in 
procuring fixed assets. So, capital budgeting decision is, usually, financed 
by long-term funds.

In brief, the capital budgeting decision can be broken down into:
a.	 Allocation of long-term funds among fixed assets/long-term assets,
b.	 Risk analysis of these investment decisions, and
c.	 Measurement of the cost of capital.

On the basis of preceding discussion, the following basic features of 
capital budgeting can be drawn:

1. James C. Van Horne, et al., Fundamentals of Financial Management, 9th ed. (New 
Delhi: Prentice-Hall, 1996), 314.
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	 i.	 Capital budgeting decisions have long-term implications.
	 ii.	 These decisions involve substantial commitment of funds.
	 iii.	 These decisions are usually irreversible.
	 iv.	 These decisions determine the future growth of the firm.
	 v.	 They involve a high degree of risk.
	 vi.	 They involve a relatively long-term period between the initial out-

lay and the anticipated return.

The various types of capital investment decisions are:

•• Fresh investment in a long-term asset;
•• Replacement of an asset;
•• Expansion of the production capacity;
•• Diversification of business;
•• Modernization of existing facilities;
•• Continuation or discontinuation of an existing product line;
•• R&D activities.

Importance of Capital Budgeting Decision

The foremost importance is that the capital is a limited resource which is 
true of any form of capital, whether it is raised through debt or equity. The 
firms always face the constraint of capital rationing. This may result in the 
selection of less profitable investment proposals due to budget allocation 
and resource constraints. So the management should be cautious in deciding 
whether a particular project is economically acceptable and within the speci-
fied limits of the investments to be made during a specified period of time. 
In case of more than one project, management must identify the most suit-
able one or a combination of investment projects that will contribute to the 
value of the firm and profitability. This is the essence of capital budgeting.

Concept of Fixed Assets

Fixed assets are those that are acquired for continued use and are not 
meant for resale though they may be disposed off later. Finney defines, 
“Fixed Assets are the assets of a relatively permanent nature, used in the 
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operation of a business undertaking.”2 For the manufacturing firms, they 
are the most essential resource since production is not possible without 
them. They are often referred to economic resources as they provide the 
basis for the firm’s earning power and value.

Fixed assets may be tangible and intangible. Tangible fixed assets are 
those which can be seen and felt, like land and building, plant and ma-
chinery, equipment, furniture, and so on. They are key to production and 
used over a considerable period of time, and are not meant for sale. These 
assets are consumed slowly in the production process and are replaced 
when either their utility is exhausted or they become obsolete. Intangible 
fixed assets are the assets which cannot be seen or felt, having no physical 
existence in themselves, rather they have right to enjoy the privileges. Ex-
amples of such assets include goodwill, patents, copyrights, trademarks, 
trade names, designs, franchises, and so on. These intangible assets derive 
their value from the economic benefit they yield to.

Capital Budgeting Process

The capital budgeting process includes the following steps:
	 1.	 Preliminary screening of ideas: The first step is to identify the 

need or opportunity for an investment. This is usually done at 
the mid-management level which is communicated to the senior 
management which then evaluates the merit of the proposed op-
portunity and decides whether to go for the investment or not? 
There are various factors which are considered while arriving at 
a decision, like financial outlay, market factors, and most impor-
tantly risk-return.

	 2.	 Feasibility study of the proposal: Next step is to conduct a feasi-
bility study of the proposal for its economic viability, commercial 
viability, technical viability, and the financial viability.

	 3.	 Capital project evaluation: At this stage the evaluation of the pro-
posed project is done for its decision making. Both quantitative and 
qualitative factors are considered for the exercise. The target cost of 

2HA.Finney, et al., Principles of Accounting—An Introduction. (Japan: Prentice Hall, 
1972), 287.
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capital, estimated cash flows, and potential risks are identified for 
evaluation purpose. Calculating the appropriate discount rate and 
cash flows is a critical part of this process. Following measures are 
used for the appraisal:

	 i.	 Net income from the operations: is the amount of cash flows (out 
and then in) from the capital investment decision;

	 ii.	 Salvage value: of an existing asset when replacing it with a new 
asset;

	 iii.	 Depreciation: the usage charge of an asset;
	 iv.	 Income tax effects: need to be considered based on the type of the 

firm;
	 v.	 Inflation: needs to be considered in estimating cash flows;
	 vi.	 Risk considerations: political risk, monetary risk, and other risks 

should be considered in the evaluation process.
	 4.	 Capital decision making: Once, the proposed project comes out to 

be the viable project, it is decided to go ahead with it. At this stage, 
the process of execution commences.

Types of Capital Budgeting Projects

The capital investment projects are classified as follows:

A. Based on Nature

	 1.	 Replacement decision: It involves decision concerning whether an 
existing asset should be replaced by a newer one of the same type 
or with a different type of machine with the same operational use. 
Such replacements are generally made to maintain existing levels of 
operations, although it might affect the profitability due to changes 
in expenses (the new machine might be either more expensive or 
cheaper to operate than the existing machine).

	 2.	 Expansion decision: It is a decision regarding whether the firm 
should increase its production capacity and operations by adding 
new products, additional machines, and so on.

	 3.	 Diversification decision: It is deciding to entering into new lines 
of business either product wise or territory wise. Such decisions are 
inevitably related to increasing requirement of fixed assets.
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B. Based on Exclusiveness

	 1. 	Independent projects: The acceptance of an independent project 
does not affect the acceptance of any other project, that is, the selec-
tion of a project does not affect other projects. For example, you 
have Rs.100,000. You decide you are going to buy a bike that costs 
about Rs.30,000 and a new sofa set for your house that costs around 
Rs.10,000. The decision to buy the bike does not affect the decision 
to buy the sofa—they are independent decisions.

	 2.	 Dependent projects or Contingent projects: In this case, the ac-
ceptance of one proposal is contingent upon the acceptance of other 
proposals. For example, construction of new building on account 
of installation of new plant and machinery is a case of dependent 
proposal. Here, new plant is dependent upon the new building for 
operational use.

 	3.	 Mutually exclusive projects: These are the projects wherein; the 
decision to invest in one project affects other projects because only 
one project can be purchased. For example, if in the very first ex-
ample you decided you were going to buy only one automobile, but 
you were looking at two different types of bikes, one is a Hero and 
the other is a Suzuki. So, when you make the decision to buy the 
Hero, you have also decided you are not going to buy the Suzuki. 

An independent project is one whose cash flows are not dependent upon 
the acceptance/rejection of other projects. Therefore, all independent 
projects which meet the capital budgeting criterion are accepted. In 
case of mutually exclusive projects, only one is selected.

CAPITAL PROJECT EVALUATION METHODS

Following are the most widely used methods for evaluating the capital 
investment projects:

	 1.	 Payback period: It focuses on the recovery of initial investment in 
the shortest time period. The limitation of this method is that it does 
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not consider cash flows after the payback period. Also, it does not 
consider the time value of money.

	 2.	 Discounted payback period: It overcomes the limitations of a pay-
back period method which ignores time value of money. Discounted 
payback is the time period required by the cumulative discounted 
cash flows to recover the initial investment. Simply put, it is the 
length of time for the project to reach NPV = 0.

	 3.	 Accounting rate of return (ARR): It uses accounting income basis 
for calculating the average return from a project. Here, the projected 
return is compared to a target ARR based on the firm’s cost of capital 
for arriving at a decision.

	 4.	 Net present value (NPV): It is based on the time value of money 
and is a popular DCF method. It discounts future cash flows (both 
in- and out-flows) using a target cost of capital and looks at the 
difference between the present value of net cash inflows and cash 
outflows. A positive value implies that the project is profitable and 
that the firm recovered its cost of capital and vice versa.

	 5.	 Profitability index (PI): It is a ratio of the present value of inflows 
to the present value of outflows. The index is used instead of NPV 
in case of evaluating mutually exclusive proposals that have different 
costs.

	 6.	 Internal rate of return (IRR): It is also a DCF method. It finds 
out the discounting rate that equates the present value of cash 
outflows and cash inflows. This rate of return is then compared to 
the required rate of return to determine the viability of the capital 
project.

	 7.	 Modified internal rate of return (MIRR): It tries to improve the 
performance of the IRR. It overcomes the deficiencies in the IRR 
method. The rate for investing the cash inflows in the project can 
be chosen by the individual. For example, if the analyst chooses to 
use the hurdle rate for reinvestment purposes, the MIRR technique 
calculates the present value of the cash outflows, the future value of 
the cash inflows (to the end of the project’s life), and then solves for 
the discount rate that will equate the present value of cash outflows 
and the future value of the benefits.
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NPV vs. IRR

NPV is considered to be better than IRR for following reasons:
Reinvestment of cash flows: The NPV method assumes that the proj-

ect’s cash inflows are reinvested to earn the discounting rate; 
whereas the IRR assumes that the cash inflows are reinvested 
to earn the IRR. The NPV’s assumption is more realistic in 
most situations because discounting rate is the financing cost 
whose recovery is the main criterion. IRR recovery is more of 
an interpolation.

Multiple IRRs: It is possible to have multiple IRRs for the same 
project. If the cash flows are nonconventional (e.g., positive 
cash flow in one year, negative in the next), the IRR method 
will have more than one solution. The NPV method does not 
have this problem.

Evaluating Risk of Capital Projects

Risk is an inherent element of any project and therefore needs to be 
analyzed carefully. The most commonly used risk-assessment techniques 
include Margin of safety, Sensitivity analysis, Scenario analysis, Decision-
tree analysis, and Monte Carlo simulation.

	 1.	 Margin of safety: It indicates the cushion cover in business during 
uncertain periods.

	 2.	 Sensitivity analysis: It analyzes the effect of a key variable on the 
project’ profitability under given conditions. It is also called as ‘what 
if analysis’?

	 3.	 Scenario analysis: It finds out the impact of a given scenario on a 
project based on various considerations. There are three scenarios 
which are used, optimistic, pessimistic, and most likely.

	 4.	 Monte Carlo simulation: It uses econometric/statistical probability 
analyses to calculate risk.

	 5.	 Decision-tree analysis: It is a graphical representation of potential 
scenarios and calculates each scenario’s expected profitability based 
on the project’s cash flow.
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Introduction

Before deciding on any business venture involving huge risk and invest-
ment, its’ essential to find out whether the project is feasible or not, that 
is, conduct a feasibility study. The feasibility study can be conducted for 
smaller projects as well, but generally on account of time and efforts involved, 
it is conducted for bigger projects. This process helps to determine the im-
plementation of the project on time and under budget. A feasibility study 
needs to be completed as early in the project life cycle as possible. The 
best time to complete it is when you have identified a range of different 
alternative solutions and you need to know which solution is the most 
feasible to implement.

Feasibility Study

A feasibility study is an analysis of the viability of an idea. It helps to 
answer the question of “should we proceed with the proposed project?” 
Project feasibility and project appraisal are often used interchangeably and 
referred to “project assessment.” Project feasibility is concerned with as-
sessing, in advance, whether a project is worthwhile and therefore if it 
should be proceeded with.

CHAPTER 3 

Project Feasibility

The Present Chapter
It explains the concept and process of project feasibility as used in 
case of multiple and high-funded business projects.
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Feasibility studies can be used for diverse needs but they primarily 
focus on proposed business ventures. It’s better to conduct a feasibility 
study in such a case to determine the viability of the business idea before 
proceeding with the development of a business. Determining early an 
unviable business idea will not only save time, but money as well.

A feasible business venture is one where the business will generate ad-
equate cash flow and profits, withstand the risks it will encounter, remain 
viable in the long-term and meet the predetermined goals. The venture 
can be a start-up business, the purchase of an existing business, an ex-
pansion of current business operations, or diversification of an existing 
business.

Prefeasibility Study

A prefeasibility study may be conducted first to sort out the relevant 
scenarios. Before proceeding with the final feasibility study, a prefea-
sibility analysis should be conducted as a “pilot survey.” This will 
help to proceed with the business development with more ease and 
confidence.

Process of Feasibility Study

Feasibility studies can assume different forms, depending on their con-
texts. In large enterprises, a feasibility study could take months or even 
years of work. On the other hand, a small business with the right direc-
tion and resources can perform a feasibility study within a few days. Fol-
lowing are the steps to determine project feasibility:

Step 1: Identify the Business Drivers

In every business idea, there is an inherent problem involved, either low 
productivity, or inefficiency of resources, or tapping growth opportuni-
ties. The project is driven by a business problem. These problems are 
called “business drivers” and they need to be clearly identified, as part of 
your feasibility study. Their importance to the business, their critical fac-
tor, and their impact on the business are crucial for the proposed project.
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For instance, the business driver could be that an IT system is out-
dated and is not able to maintain proper MIS, or that two business units 
need to come together for better results. As per the business driver, you 
need to have an in-depth analysis of it in order to fully understand the 
rationale of the project decision.

Step 2: Determine the Alternative Solutions

Based on the business problem, the alternative solutions available to a 
project need to be determined. If it’s an IT system that is outdated, then 
your alternative solutions might include redeveloping the existing system, 
or replacing it with another system. Once, the alternative solutions to the 
business problem are identified, the feasibility study is conducted.
It involves twofold processes:

•• Eliminate scenarios that are not sound.
•• Tap the scenario(s) that have potential for further exploration.

Step 3: Conduct the Feasibility

At this stage, the feasibility of each project solution is conducted. The relevant 
question here is “will the project deliver it on time and under budget?” For 
this, various financial and nonfinancial methods are used to assess the feasibil-
ity of each solution. This is being discussed in detail in the next section.

Step 4: Selection of the Most Suitable Choice

After the feasibility study of each alternative, the next step is to select the 
most suitable project solution. The most feasible project will have the 
lowest risk, and the highest return.

Step 5: Implement the Project

It’s now time to implement the project selected above. The management 
decides on:

•• Developing a business plan and proceeding further.
•• Identifying additional scenarios for further study.
•• Following follow-up action.
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But, if none of the solutions is found to be suitable then the above step 
is replaced by repeating the entire process to find out another suitable 
solution, or the project is scraped completely, if found unviable.

Types of Project Feasibility

These are discussed below:

I  Market Assessment

Market feasibility is conducted to determine the viability of a proposed 
product in the marketplace. The market assessment only helps in identi-
fying the business opportunities for the product. If no opportunities are 
found, it is not worthwhile to proceed further. If opportunities are found, 
the market assessment provides direction to the business for the necessary 
investigation.

Industry focus
•• Describe the nature of the industry, market and/or market 

segment(s) with respect to its stability.
•• Describe the size and scope of the industry, market and/or 

market segment(s).
•• Identify the life cycle of the industry, market and/or market 

segment(s). Is it new, growing, mature, or declining?
•• Estimate the future prospects of the industry, market and/or 

market segment(s).

Industry competitiveness
•• Describe the industry concentration regarding the number 

and types of producers.
•• Describe the major competitors? Decide your strategy to face 

the competition.
•• Analyze the barriers to entry of new competitors into the 

market or industry.
•• Analyze the concentration and competitiveness of input 

suppliers and product/service buyers.
•• Describe the price competitiveness of your product/service.
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Market potential
•• Identify the selling place for your product, that is, whether 

the product will be sold into a commodity market or a 
differentiated product/service market.

•• Identify the demand size of the market or market segment for 
the product.

•• Assess the potential share of the market or market segment for 
your product.

•• Identify the potential buyers of the product/service and the 
associated marketing costs.

•• Investigate the product/service distribution system and the 
costs involved.

Sales projection
•	 Estimate sales.
•	 Identify the probable challenges in meeting your sales targets.
•	 Plan out the necessary strategies to overcome the above 

challenges under given constraints.

II  Technical Feasibility

It identifies the technical requirements of the proposed project. The tech-
nical requirements are then compared to the technical capability of the 
organization to find out whether the organization has the necessary tech-
nical know-how to undertake the project or not? The project is techni-
cally feasible if the internal technical expertise is sufficient for the project 
requirements.

The analyst should also explore the need for up gradation/ addition of 
technical resources to fulfill the project under consideration.

Technology requirements
•• Estimate the size and type of production facilities.
•• Investigate the need for resources, like buildings, equipment, 

man power, and so on.
•• Determine the type of technology needed.
•• Find out and compare the technology providers.
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•• Determine reliability and competitiveness of technology for 
state-of-the-art, and so on.

•• Identify the constraints of the technology.

Availability of resources
•• Determine the requirement for raw materials, transportation, 

labor, and other production inputs (electricity, water, and so 
on.)

•• Investigate the current and future availability and access to 
raw materials.

•• Assess the quality and cost of raw materials.
•• Investigate the availability of labor including wage rates, skill 

levels, and so on.
•• Assess the potential to access and attract qualified 

management personnel.
•• Analyze environmental impacts.
•• Identify regulatory requirements.
•• Explore economic development incentives.

III  Financial/Economic Feasibility

The financial feasibility is the most important part of any feasibility study 
as this determines the return potential of the project.

A financial analysis looks at a project from the point of view of the 
operating costs and revenues. He must consider indirect economic ben-
efits of a project, such as transport cost savings and reductions in wastage 
and deterioration of the product. This gives an estimate of the project’s 
benefits to the whole economy.

(Generally, both financial and economic feasibility of the project is done 
combined, though economic feasibility can be conducted separately as well).

Economic analysis requires a number of adjustments to the financial 
cash flow. Depreciation should be omitted as well as land acquisition and 
taxes, as these are both transfer payments. Shadow pricing of labor, if 
included in the financial analysis, should be omitted. The costs of man-
agement training and other forms of government or donor assistance, if 
provided, should be added to the cash flow.
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Estimating the net economic benefits of projects is generally difficult, 
particularly in developing countries as many of the benefits are unquan-
tifiable. Therefore, in the financial analysis, it is advisable to examine the 
returns critically by applying a sensitivity analysis.
Estimate the total capital requirements

•• Assess the need for “seed capital” for the business start-up.
•• Estimate capital requirements for facilities, equipment, and 

inventories.
•• Estimate working capital needs.
•• Estimate start-up capital needs until revenues are realized at 

full capacity.
•• Estimate contingency reserve needs due to time over runs, 

construction delays, technology issues, market delays, and 
so on.

•• Estimate other capital needs.

Estimate equity and credit needs
•• Estimate equity needs.
•• Identify alternative equity sources and capital availability—

family, investors, venture capitalists, and so on.
•• Estimate credit needs.
•• Identify and assess alternative credit sources—banks, 

government (i.e., direct loans or loan guarantees), grants and 
local and state economic development incentives.

Expected costs and returns
•• Estimate the expected revenue, costs, profit margin, and 

expected net profit.
•• Estimate the sales or usage needed to breakeven.
•• Estimate the returns under various production, price and sales 

levels, test by applying scenario analysis and/or a Monte Carlo 
simulation.

•• Benchmark against industry averages and/or competitors 
(cost, margin, profits, ROI, and so on.).

•• Identify limitations or constraints of the economic 
viability.
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•• Calculate expected cash flows during the start-up period and 
when the business reaches capacity.

•• Prepare pro forma income statement, balance sheet, and other 
statements of when the business is fully operating.

IV  Organizational/Managerial Feasibility

The managerial capability to undertake the project is another important 
aspect of the project selection. Even if the project is found to be techni-
cally, economically, and financially feasible it can still fail if the people 
who implement or manage it are not capable. It is important that there 
should be an efficient management for the proposed project. The success 
and the profitability of the project largely depend on managerial compe-
tence and that’s why the lending institution gives special importance to 
this area of feasibility study.

Operational feasibility is a measure of how well a proposed system 
solves the problems, and takes advantage of the available opportunities 
for the project.
Business structure

•• Identify the proposed legal structure of the business.
•• Outline the staffing framework of the business along with 

lines of authority and decision-making structure.
•• Identify the important stakeholders.
•• Identify the availability of skilled and experienced business 

managers.
•• Identify the availability of necessary service providers on the 

project, including legal, accounting, and other experts.

Business promoters
•• Character is the key—are the people involved of outstanding 

character?
•• Do the founders have the “fire in the belly” required to take 

the project to completion?
•• Do the founders have the skills and ability to complete the 

project?
•• Who are the key individuals leading the project?
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•• Is there a reward system for the founders? Is it based on 
business performance?

•• Have the founders organized other successful businesses

Feasibility Study Vs. Business Plan

A feasibility study is not a business plan. It is an investigating function 
which addresses the question of “Is this a viable business venture?” The 
business plan provides a planning function and outlines the actions 
needed to take the proposal from “idea” to “reality.”

The feasibility study proposes and analyzes several alternatives or 
methods of achieving business success and finally narrows down on 
the best business scenario. This becomes the basis for the business 
plan. The business plan deals with only one alternative or scenario.

The feasibility study is conducted before the business plan. A busi-
ness plan is prepared only after the business venture has been deemed 
to be feasible to provide a “roadmap” of how the business will be cre-
ated and developed. The business plan provides the “blueprint” for 
project implementation.

Essentials of a Good Feasibility Study

Following are the key elements of an effective feasibility study:
	 1. 	The Scope of the project: It defines the business problem and/or 

opportunity to be addressed. The scope should be well defined and 
clear. A well-defined problem is easier to proceed with. It should not 
be vague and confusing to the project participants.

	 2. 	The Analysis: Proper understanding of the method of implementa-
tion of the project is crucial to its success. The strengths and weak-
nesses of the current approach should be identified for saving time 
and money.

	   3. Requirements: Requirements of the project should be well defined 
as per the object of the project. For example, the requirements for 
a construction project will be different than requirements for an IT 
project.
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	 4.	 The Approach: This represents the course of action to be followed 
to undertake the project. Possible alternatives should be considered 
along with an explanation as to why the preferred solution was se-
lected. At this point, the use of existing structures and commercial 
alternatives are considered (e.g., “make versus buy” decisions). A 
thorough analysis here is needed in order to perform the next step.

	 5. 	Cost evaluation: This involves the examining of the cost effective-
ness of the approach selected with a comparison of other alterna-
tives. An estimate of labor and out-of-pocket expenses is assembled 
along with a project schedule showing the project path and start-
and-end dates. After the total cost of the project has been calculated, 
an evaluation summary is prepared including cost/benefit analysis 
and return on investment, and so on.

	 6.	 Review: A formal review is conducted of the above feasibility study 
with all parties involved. The review serves two purposes: to check 
the accuracy of the study, and to make a project decision; either 
approve it, reject it, or ask for the revision before making a final de-
cision. If approved, it is very important that all parties sign the docu-
ment as a part of their acceptance. If the feasibility study is rejected, 
the reasons for its rejection should be explained and attached to the 
document.

Importance of Project Feasibility

Project appraisal helps in getting the following benefits:

I  Launching a New Business

Many entrepreneurs launch a new business that can get them to a 
sustainable profit level but they fail. A proper feasibility study avoids 
this failure. It not only determines the long-term viability of the busi-
ness, but also helps in understanding the resources necessary for a suc-
cessful launch. During the “dot com bubble” in the late 1990s, many 
companies overlooked the importance of feasibility studies, going off 
without a trace.
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II  Utilization of Resources

Appraisal asks fundamental questions about whether funding is required 
and whether a project offers good value for money. It ensures that the 
resources are being utilized properly and for the use they are meant.

III  Decision-Making Tool

Appraisal involves the comprehensive analysis of the complete range of 
data and factors, thereby facilitates a scientific decision making about the 
project. It considers the information, like:

•	 What type of organizational structure will help in achieving 
its objectives?

•	 What is the area deliverable?
•	 Are local people involved and the needs of people from all     	

the groups considered?
•	 What is the sustainability factor?
•	 How risk will be managed?

IV  Foundation for Delivery

Appraisal helps ensure that projects will be properly managed, by ensuring 
appropriate financial and monitoring systems are in place, there are contin-
gency plans to deal with risks and setting benchmarks for performance review.

V  Getting the System Right

The process of project development, appraisal, and delivery is complex 
and project feasibility ensures proper system to suit local circumstances 
and organization. Good appraisal systems should ensure that:

•	 Project application, appraisal, and approval functions are 
separate;

•	 All the necessary information is gathered for appraisal;
•	 Those involved in appraisal have appropriate information     

and training and make appropriate use of technical and other 
expertise.
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Key Issues in Appraising Projects

Key issues in appraising projects include the following:

I  Need, Target, and Objectives

The applicants should provide a detailed description of the project, iden-
tifying the local need it aims to meet. The project should be in the right 
response, and highlight what the project is supposed to do and for whom.

II  Context

Appraisal should help show that a project is consistent with the objectives 
of the relevant funding and with the aims of the management. Conflict-
ing issues, if any, with other projects should be avoided.

III  Consultation

Local consultation may help determine priorities and secure community 
consent and ownership. More targeted consultation, with potential proj-
ect users, may help ensure that project plans are viable.

•	 Alternatives/Options

Options analysis is concerned with establishing whether there are dif-
ferent ways of achieving objectives. This is a particularly complex part 
of project appraisal, but vital to review for meeting local need and key 
objectives.

IV  Inputs

It’s important to ensure that all the necessary people and resources are in 
place to deliver the project. Appraisal should include the examination of 
appropriately detailed budgets.

V  Outputs and Outcomes

Detailed consideration must be given in appraisal to what a project does 
and achieves: its outputs and more importantly its longer-term outcomes. 
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Benefits to society in the form of jobs, better housing, safety, health, and 
so on should also be given weightage along with the produced outputs of 
the project.

VI  Value for Money

This is one of the key criteria against which projects are appraised. A 
major concern for management is the return against costs.

VII  Implementation

Appraisal will need to scrutinize the practical plans for delivering the 
project, whether staffing will be adequate, the timetable for the work is a 
realistic one and if the organization is capable of doing so.

VIII  Risk and Uncertainty

You can’t avoid risk—but you need to make sure you identify risk. 
So, ask:

	 i.	 Is there a risk and if so what is it?
	 ii.	 Estimate the scale of risk, and
	 iii.	 Evaluate the risk.

There should also be contingency plans in place to minimize the risk of 
project failure.

IX  Sustainability

The project should be sustainable. The appraisal should include an as-
sessment of a project’s environmental, social, and economic impact, its 
positive and negative effects.

X  Forward Approach

The appraisal of forward strategies helps how projects will develop. It in-
volves thinking about whether a project should have a fixed life span or, if 
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it is to continue beyond a period of regeneration funding, what support 
it will need to do so.

While appraisal will focus detailed attention on each of these areas, 
none of them can be considered in isolation. All are interrelated—for 
example, a realistic assessment of outputs is essential to a calculation of 
value for money. So, the final judgment must depend on a balanced con-
sideration of all these important factors.
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Introduction

Project management and control is a challenging task with many com-
plex responsibilities. There are many tools which are applied to assist the 
effectiveness of a project delivery, ranging from IT oriented to non-IT 
based. There is no one tool that addresses all project management needs. 
Therefore, selection of a project management tool is to be done that best 
suits the management style.

Techniques of Managing Projects

The techniques used in managing a project are all interlinked, viz. 
Strength, Weaknesses, Opportunities, and Threats (SWOT) analysis, 
Problem tree, and Logical framework analysis are all built into the de-
velopment of the project cycle. This includes the setting of project objec-
tives to meet the problem at hand and the establishment of an analytical 
framework. Other techniques that may be used in project identification 
and preparation include methods that are used in operational research. 
They include program evaluation and review technique (PERT) analysis 
and critical path analysis (CPA) and other optimization techniques.

CHAPTER 4 

Project Management 
Techniques

The Present Chapter
It explains the various techniques to project management and 
control.
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1. Strengths, Weaknesses, Opportunities, and Threats

SWOT analysis is a very basic evaluation tool. It is the analysis of an orga-
nization’s strengths and weaknesses and the opportunities and threats faced 
by it. Strengths and weaknesses indicate the internal characteristics of an or-
ganization, opportunities and threats are directed more toward the external 
environment, that is, financial, economic, and political environment. SWOT 
analysis may be used at any point within the project cycle. SWOT analysis is 
often used for knowing competitive position in the industry/market.

Example
An international manufacturer of clothing line is considering investing in 
a clothing draping machine in India. The manufacturer will explore the 
strengths and weaknesses of this plant compared to existing and potential 
producers in the country, as well as competition from existing products.

The manufacturer will look at a number of factors before deciding to in-
vest in the plant. This will include current production within the country, the 
pricing policy for cloth, government intervention and, of course, estimated 
current and projected demand for readymade garments. Other issues will in-
clude the internal production costs and market price for cloth, and so on.

A SWOT analysis by the manufacturer will play an important role in 
the overall project evaluation.

SWOT analysis is useful for both public sector and public private 
sector investment projects. It is carried out early in project development 
to assess how a project should use its strengths of resource base, skills, 
employee commitment and deal with its weaknesses of low finance, new 
in the industry, and so on.

In the medium to long-term phase, project planners need to take 
into account opportunities (market opportunities such as the demand for 
product) and threats (competition from other off shore in the same sector 
or competition from other players within the same country, technological 
change, and so on).

2. Problem Tree Analysis

Problem tree analysis is very useful in the first stage in the development 
of a project. It is a method of identifying the problems, laying down 
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their interconnectedness and predicting how a project will address those 
problems. The main aim is to establish the cause–and–effect relationships 
between problems that exist. It involves three main steps
	 a.	 precise definition of the framework and subject for analysis,
	 b.	 identification of the major problems faced by target groups and 	
		  beneficiaries, and
	 c.	 drawing a graphical representation of the problems and their 		
		  contributory factors in the form of a diagram or problem tree.

3. Stakeholder Analysis

Stakeholders include everybody who has an interest in the project and who 
gets affected by the project and/or can influence the success or failure of 
that project. It is becoming increasingly important for project planners and 
analysts involved in project design to undertake a stakeholder analysis. It 
allows them to align the project objectives with the stakeholders’ interests as 
they have a direct and indirect impact on the outcome of a project.
It includes the following steps:
(a) Identify the key stakeholders: Differentiate between primary and sec-

ondary stakeholders with regard to the degree of impact on the proj-
ect. Generally, key stakeholders refer to those stakeholder groups who 
can influence a project significantly or who are important for the ob-
jectives of the project to be met.

(b) Assess the stakeholders’ interests: Analyze the potential impact of the 
project on the stakeholders’ interests and align them with the project 
deliverables for future viability.

4. Logical Framework Analysis (LFA)

Logical framework analysis or logframe analysis (LFA) is a methodol-
ogy for establishing a framework for the evaluation of projects. It plans, 
manages, and evaluates projects. It involves stakeholder analysis; problem 
analysis; analysis of project objectives; analysis of strategies; preparation of 
the logframe matrix; and activity and resource schedules.

The logframe is the matrix in which the project’s rationale, the under-
lying assumptions, objectives, indicators, and sources are presented.
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5. Program Evaluation and Review Technique 

An important component of network analysis is program evaluation 
and review technique (PERT).

PERT is a planning and control tool used for defining and controlling 
the tasks necessary to complete a project. PERT planning involves the 
following steps:
	 i.	 Identify the specific activities and milestones: The activities are the 

tasks of the project. The milestones are the events that define the 
beginning and the end of one or more activities.

	 ii.	 Determine the sequence of activities: This step is required for those 
activities which do not have an explicit activity sequence. They re-
quire some analysis to determine the exact order of performance. 
In case of the tasks whose activity sequence is evident, this step may 
be combined with the step above.

	 iii.	 Construct a network diagram: Using the activity sequence informa-
tion, a network diagram can be drawn showing the sequence of the 
successive and parallel activities.

	 iv.	 Estimate the time required for each activity: Weeks are a commonly 
used unit of time for activity completion, but any consistent unit 
of time can be used.

PERT uses three time estimates for each activity:
	 i.	 Optimistic time: the shortest time in which the activity can be 

completed.
	 ii.	 Most likely time: the completion time with the highest probability.
	 iii.	 Pessimistic time: the longest time an activity takes.

6. Critical Path Analysis

Critical path analysis (CPA) is an organized technique to planning, 
scheduling, and controlling practical situations where many separate jobs, 
in a given task, can happen simultaneously or in sequence. It helps to es-
tablish the relationship between the separate jobs or project components.
CPA identifies three phases:

•• Planning phase: here the objective of the project are 
determined and the project tasks are arranged into an order of 
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precedence. Some tasks will be carried out in parallel, others 
in series.

•• Scheduling phase: this converts the plan into a feasible and 
readily implemented schedule, with reference to the optimum 
use of available resources, including physical and monetary.

•• Control phase: this involves the monitoring of actual progress 
and taking of corrective actions to ensure adherence to the 
schedule.

The critical path is determined by adding the times for the activities in 
each sequence and determining the longest path in the project. The criti-
cal path determines the total calendar time required for the project. The 
amount of time that a noncritical path activity can be delayed without 
delaying the project is referred to as “slack time.”

PERT vs. CPM

PERT charts and Critical path method (CPM) charts are often used 
interchangeably; the only difference is in the computation of task 
times. Both charts display the total project with all scheduled tasks 
shown in sequence. A graphic representation called a “Project Net-
work” or “CPM Diagram” is used to portray graphically the interrela-
tionships of the elements of a project and to show the order in which 
the activities must be performed.

PERT analysis differs from CPA in that it allows for uncertainty by 
building into the project scheduling time constraints for each activity, 
including: quickest reasonable time; most likely time; and worst time.
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Introduction

The techniques of financial and economic analysis and impact assessment 
are becoming increasingly important for project evaluation, especially for 
choosing between projects where resources, both financial and human, 
are limited. The use of recognized assessment techniques for project pro-
posals has become mandatory as part of the selection process for projects 
funded by the international financial institutions such as the World Bank, 
the International Finance Corporation, Asian Development Bank, and 
others. However, while financial and economic issues are relevant for proj-
ects, policy makers and financial institutions are increasingly concerned 
with social issues—including the cost and welfare impacts of projects.

Social-Costs Benefit Analysis

Social-costs benefit analysis (SCBA) is an integral part of project ap-
praisal. The social appraisal is undertaken as part of project design. It may 
rely primarily on upstream analytical work or may require a social assess-
ment during the process.

CHAPTER 5 

Social-Costs Benefit 
Analysis

The Present Chapter
It explains the social-costs benefit approach to project 
appraisal.
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Social analysis during project preparation and appraisal focuses on the 
opportunities and constraints, and the likely outcomes, impacts and risks 
of a project. It evaluates the social benefits and outcomes of the project 
and determines whether the investment opportunities recover the social 
costs. It assesses the social impact of the project and provides inputs to 
feasibility studies and design.

The social analysis does not end with project appraisal. It measures 
the social dimensions of the project at various intervals during the project 
cycle. During the identification stage, it identifies social issues relevant to 
the sector; assesses the adequacy of available information on those issues; 
identifies the stakeholders; and finally decides whether the firm should 
undertake a social assessment. During the design stage, it involves the as-
sessment of the quality of social analysis, and the anticipation of social 
constraints that might arise during implementation, monitoring, and 
supervision.

Social analysis is not just an analytical method. Its real value lies in 
its contribution to project design and development impact. Despite this, 
project planners often ignore the importance of social analysis as an op-
erational tool.

Approaches

1. UNIDO Approach

The UNIDO approach of project appraisal examines the desirability of a 
project on following parameters:
(a) financial viability
(b) cost and savings

These aspects are examined in five stages of the social benefit-cost ap-
proach of the project.

Stage one
It measures financial profitability using standard analytical tables, enumerating 
various costs and benefits at the market price, and examines profit viability 
from investors’ point of view.
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Stage two
It adjusts the financial costs and benefits for various market imperfec-
tions by valuing costs and benefits or net benefits in terms of economic 
efficiency.

Stage three
This stage examines the impact of projects on savings and expense to 
make a choice of alternative investments in labor-intensive and capital-
intensive projects. In case of capital-scarce countries, saving is assigned 
great importance, so this stage recommends the rate for adjustment for 
savings by which the social value of a rupee/dollar investment exceeds its 
expenditure value.

Stage four
This is important for those countries that regard income redistribution 
in favor of weaker sections and backward regions as desirable objectives.

Stage five
Finally, in stage five, the UNIDO analysis suggests a methodology for 
necessary adjustment of the deviations in economic and social values and 
difference between the efficiency and social value of project output, for 
example, between good and bad or merit and demerit goods.

2. Little-Mirrlees Approach

Its mathematical formulation is identical to the UNIDO method except 
for differences in assigning value to discount rates and accounting for 
imperfections and other market failures and social considerations.

Like UNIDO guidelines, the Little-Mirrlees method also suggests 
valuation of project investment at opportunity cost (shadow prices) of 
resources for necessary corrections due to market imperfections.

Little and Mirrlees have also suggested an elaborate methodology for 
calculating shadow prices of nontradables. The belief here is that in all less 
developed countries, one of the major criteria for the choice of a project 
should be its ability to generate savings and, hence, the Little-Mirrlees 
method suggests the use of “accounting rate of interests” to calculate 
present worth of future annuities of savings and consumption.
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Unlike the five stages of UNIDO, the Little and Mirrlees procedure 
is relatively more practical.

Case Study

“Building a toilet for girls at the only school in a village of Hary-
ana State, India”

Data of the Proposed Project

	 1.	 Name: Toilet for girls in a village of State of Haryana.
	 2.	 Location: Haryana, India
	 3.	 Proposed goal: Increasing the attendance of girls students in school 

and better sanitary conditions in the school and nearby area in the 
village suffering from shortage of toilets.

	 4.	 Project execution: School authority, parent associations, civil society, 
and Haryana corporation authorities.

	 5.	 Financing: School authorities, District council, Ministry of Educa-
tion and possibly a donor and international NGOs.

Project Description

According to the recent report of one of the self-help group, shortage of 
toilets for girls students has hit their attendance in schools in the district. 
It is highlighted by the Ministry of Education also. This reveals that there 
is urgent need for at least one toilet for girls students in every school in 
the village.

The proposed project is therefore to initially build one toilet of 20 ft 
deep, 5 ft wide, and 10 ft long with a door and a window at the schools 
in the village.

Project Justification

This will immediately improve the attendance of girls students in the school, 
result in better sanitary conditions at the school, reduce the incidence of ter-
minal sickness, and make the enhance learning environment better.
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Project Risks

•• lack of space,
•• shortage of funds,
•• lack of appropriate building skills,
•• bureaucratic bottleneck, and
•• interferences from local politicians.

These aspects are presented in a project analysis matrix to highlight the 
main features and their linkages. Following is the project matrix for the 
project under consideration.

Table 5.1  Proposed Project Analysis Matrix

Summary Indicators
Means of 

Verification
Key 

Assumptions
1. Goal
Improvement of 
attendance of girls 
students and better 
sanitary conditions and 
elimination of total 
disease in the Schools 
of the village.

Provision of 
minimum one toilet 
for only 20 girls 
students

Progress report by:
School authorities
Parent association
District council

Availability of 
space
Availability of 
funds
Education policy 
compliance

2. Purpose
Construction of one 
toilet at the only 
school in the village

Dimensions of 5 
ft wide, 10 ft long, 
and 20 ft deep with 
a lockable door and 
window

Progress and status 
report

Funds
Building skills
Local politics
External support

3. Output
Completion of one 
toilet

One toilet with a 
lockable door and 
window

Completion report Contractual 
terms and timing

4. Activities
•• Hiring builders
•• Procurement of 

materials
•• Training local staff

•• Funds available
•• Space allocated
•• Materials 

purchased

Completion report Timely follow-up
School 
authorities
District council

5. Financing
•• School
•• Contributions
•• District
•• Others

Funds available Progress report Willingness 
to support the 
project

6. Completion One toilet Completion report Official report
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Feasibility Study

During the process of project appraisal, a feasibility study may be un-
dertaken to establish the justification of the identified project, including 
its technical, economic and financial viability, and social acceptability; as 
well as its conformity with the national objectives and the relevant policy, 
legal and regulatory framework. The feasibility study identifies the fol-
lowing aspects:
	 i.	 Development objectives of the project
	 ii.	 Policy framework
	 iii.	 Technical soundness of the project
	 iv.	 Organizational feasibility of the project
	 v.	 The economic and financial viability of the project proposal
	 vi.	 Project beneficiaries
	vii.	 Considerations of customs and traditions of the society
	 viii.	Other important policy and cross cutting issues (gender, 

environment)

The results of a feasibility study influences decisions to go ahead with the 
given project proposal.
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SECTION 3 

Capital Budgeting 
Management
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INTRODUCTION

Every capital budgeting decision should satisfy the following criteria:
•	 Must consider all of the project’s cash flows.
•	 Must consider the “Time Value of Money.”

So, capital budgeting decisions would be unrealistic if the time value of 
money is not duly incorporated in the capital investment analysis.

What Is Time Value of Money?

Time value of money describes the relationship between the value of 
rupee today and value of rupee in future. It refers to the purchasing power 
of money exercised by an individual with the changing times. Thus, Re 
1 received today is considered to be much more valuable than a rupee 
received tomorrow.

Money has a time preference on account of following key factors:
	 i.	 Risk/Uncertainty
	 ii.	 Preference for Consumption
	 iii.	 Investment opportunities

CHAPTER 6

Time Value of Money

The Present Chapter
It discusses the relevance of “time value of money” in capital 
budgeting decision.
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Methods of Valuation

There are two methods of accounting for time value of money, (a) Com-
pounding, and (b) Discounting. Compounding refers to the future value 
of a present sum of money. Discounting denotes the present value of a 
future sum of money.

A. Compounding—Future Value (FV)

(a) Future Value of a Sum of Rupee

FV A P r n( ) = × +( )1

Here, P = Sum invested today
r = Interest rate

Example: Mr. A decides to invest Rs. 1,000 in a deposit account at 
an annual interest rate of 8%. What is the compounded value after 
3 years?

Solution:

A FV P r n( ) ( )    = +1

So, A = 1,000(1 + .08)
3

= Rs. 1,259.70
Using, compounded value of Re 1 tables, we get the compound value 

of Re 1 at 8% p.a. at the end of 3 years as 1.2597.
Hence, the compound value of Rs. 1,000 will be:

Rs. 1,000 1.2597 Rs. 1,259.70× =

(b) Future Value of an Annuity Series of Cash Flows

If same amount is invested every year, it is termed as “Annuity.”

A FV P
r

r

n

( )
( )= + −





1
1

Here,

A = Future value of the annuity at the end of the period
r = Annual rate of interest
n = Number of years of annuity
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Example: Mr. X wishes to buy a machine after 3 years. He plans to 
deposit Rs. 2,000 at the end of each year into a bank savings account 
paying a fixed rate of interest of 7 % for the same. What is its future 
value 3 years from now?

Solution:

A FV P
r

r

n

( )
( )= + −





1
1

A FV( ) ,
( . )

.
= + −





2 000
1 07 1

07

3

So, A = Rs. 6,430
Using, compounded value annuity tables, we get the compound value 

of Re 1 at 7% p.a. at the end of 3 years as 3.215.
Hence, the compound value of an Annuity of Rs. 2,000 will be:

Rs. 2,000 3.215 Rs. 6,430× =

B. Discounting—Present Value (PV)

(a) PV of a Future Sum

=
+

PV P
A
r

( )
(1 )n

Here, A = Sum received a year after
 	 r = Interest rate

Example: Mr. Amit expects to get Rs. 1,000 after 3 years at the rate of 
8%. Calculate the PV of future cash inflows.

Solution:

 
PV

A
r n=

+




( )1

 So,

 

PV =
+







=

1 000
1 08

793 80

3

,
( . )

.Rs. 
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Using, PV tables, we get the PV of Re 1 at 8% p.a. at the end of 3 
years as 0.7938.

Hence, the PV of Rs. 2,000 will be:

Rs. 1,000 0.7938 Rs. 793.80× =

(b) PV of an “Annuity”

PV A
r r n= × −

+






1
1

1
1( )

Here, A = Installment at the end of each period
r = Rate of discount
n = Number of years for which annuity lasts

Example: Mr. Dreamer has won a litigation case and is expecting to 
receive Rs. 500 at the end of each year for the next 30 years. What is 
the PV of Rs. 500 due to be received at the 7% discount rate?

Solution:

PV A
r r n= × −

+






1
1

1
1( )

Using, PV annuity tables, we get the PV of annuity of Re 1 at 7% p.a. 
at the end of 30 years as 12.409.

Hence, the PV of an Annuity of Rs. 500 will be:

Rs. 500 12.409 Rs. 6,204.50× =

So, solving the equation above and PV annuity tables, the present 
value comes out to be Rs. 6,204.50.
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Introduction

The stake-holders focus on two elements while investing in business: first, 
what are its investments plans, and second, how does business fund these 
investments. This involves determination of cash flows. Cash flows are 
the most important factor in a capital investment decision. Investment 
decision has to take place today, not in future and therefore capital expen-
diture is a cash-flow concept; rather than a profit-based concept. Correct 
computation of cash flow decides the success or failure of any investment 
decision. Thus, it is imperative to know the process of determination of 
cash flow for capital investment decisions.

Cash Flows

Cash flow can arise from a revenue or expense stream that changes a cash 
account over a given period. Cash inflows are expected to arise from the 
operating activities, whereas cash outflows result from investment activi-
ties. This holds true for all forms of business organizations. Therefore, 
cash inflows and outflows are considered as one of the most essential 
elements determining the continued existence of a business in future. 

CHAPTER 7 

Determination of Cash 
Flows

The Present Chapter
It explains how to determine the relevant cash flows for capital 
investment decisions.
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Success of any business can be determined through its capacity to gener-
ate positive cash flows.

Estimation of cash flows requires proper understanding of the proj-
ect before it is implemented; particularly regarding the company and the 
economy. In this process, the life of the project plays a very important 
role; it can change the entire dimension of the project. So the project life 
has to be estimated with due care.

Cash Flow Estimation

Evaluating a capital budgeting project needs estimation of “after-tax cash 
flows,” the asset is expected to generate in future. Estimating future cash 
flows is not an easy task because the future cannot be predicted with 
certainty. Some cash flows can be predicted more accurately than others. 
For example, the cash flows associated with a project that has existed for a 
long time period—a power plant—might be easier to forecast, while the 
cash flows associated with a project that is introduced recently—an event 
management company—might be difficult to predict. Accurate cash 
flows forecast is important because incorrect forecast could lead to the 
acceptance of an unprofitable project or rejection of profitable projects.

1. Cash Flow versus PAT

We should be concerned with cash flows rather than income because cash 
flows are necessary to undertake the investment and meeting operational 
expenses, not the accounting profit. Cash flows can be invested to earn 
positive returns; income cannot.

Always use cash flows after taxes, that is, “after-tax cash flows”—be-
cause cash is needed to pay taxes. The computation of accounting income 
often includes noncash items, such as depreciation.

Thus, in simple terms, the following relationship is used to estimate 
operating cash flows:

Net cash flow = Net income + Depreciation
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2. Relevant Cash Flows

Cash flows evaluated in capital budgeting decisions should always be “rel-
evant” cash flows. Relevant cash flows are determined keeping in view the 
following factors:

(a) Sunk Costs

If a cash outflow associated with the project has already occurred and 
will not be affected by the decision to purchase the asset, it is considered 
a “‘sunk cost.” For example, a firm might pay Rs. 200,000 for an evalu-
ation study to determine whether a new project should be accepted. Rs. 
200,000 will be paid whether the firm decides to accept the project or 
not, that is, it is incurred for conducting a feasibility analysis. Thus, the 
cost of the evaluation study is a sunk cost.

This cost should not be included in the capital budgeting analysis 
because it is not a relevant future cash flow associated with the decision of 
undertaking the project. So, we should only evaluate the cash flows that 
change in the future as a result of the capital budgeting decision.

(b) Transportation & Installation Costs

These costs generally are not included in the purchase price of an asset, 
but they are essential for the use of an asset because the firm cannot use 
the asset until it is received and put in operating condition. The depre-
ciable cost of an asset always includes the purchase price plus all the nec-
essary costs to make the asset operational, including transportation and 
installation.

(c) Inflation

Inflation factor should be incorporated into the forecasts of the future 
cash flows associated with a project; otherwise, the analysis could lead to 
incorrect results.
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3. Incremental Cash Flows

Next important factor is that cash flows in capital budgeting should always 
be “incremental,” cash flows associated with the asset. In other words, we 
should examine only those cash flows that are affected, or change, if the 
asset is purchased.

Incremental cash flows include both outflows and inflows. Incremen-
tal implies the “net benefit.” Every investment involves a comparison of 
alternatives, that is, you always have at least two possibilities involved in a 
decision. See the following alternative cases:

Case 1: Replacement of an old machine

Case 2: Investment in Project A or in Project B

Case 3: Investment in a Project (To invest or not to invest)

So, cash flows to be considered for capital investment should be in-
cremental cash flows. When examining incremental cash flows following 
variable must be kept in mind:

Opportunity cost

Opportunity cost is the return that can be earned by investing funds 
in assets similar to those which are owned by the firm, that is, the next 
best return sacrificed if the funds are not invested in the proposed capital 
budgeting project. For example, if a company owns an empty office with 
a market value of Rs. 2 million and they are considering using the office 
space for the firm; Rs. 2 million is considered an opportunity cost associ-
ated with the decision to use the office building for the business.

Types of Incremental Cash Flows

There are three types of incremental cash flows:
(i) Initial investment outlay: It is the cost of an asset and includes cash 

flows that occur only at the beginning of the project’s life. Cash flows 
included in this category are the purchase price of the asset, shipping and 
installation costs, the cash flows associated with disposal of the old asset if 
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that asset is being replaced, taxes, changes in net working capital, and any 
other up-front cost associated with a capital budgeting project.

The item, “changes in net working capital” refers to the change or af-
fect in inventory or other item of working capital when a new machine is 
purchased and added to the firm or when an old machine is replaced by 
a new machine. In some cases inventory will increase, which means there 
will be an additional cash outflow associated with purchasing the addi-
tional inventory, and in other cases inventory will decrease, which means 
there will be a cash inflow associated with purchasing the asset because 
inventory can be sold until the new, lower level of inventory is achieved.

How to calculate cash outflows?

Initial Investment Outlay/Initial cash outflow
Cost of new asset(s)/project(s)

+ Capitalized expenditures

(e. g., installation costs, transportation, shipping expenses,  
and so on.)

+(−)Increase/Decrease in working capital

 −Net proceeds from the sale of old asset

+(−)Increase in Taxes/Tax savings due to sale of old asset

(if the investment is a replacement decision)

=Initial cash outflow

(ii) Incremental operating cash flows: These are the return cash flows 
that result out of the use of the asset during its life. One item that must 
be included in incremental cash inflows is the effect of taxes—if revenues 
and expenses change, then the tax liability of the firm also changes.  The 
effect of taxes has been discussed below.
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In most cases, incremental operating cash flows can be computed using 
the following equation:

Incremental operating cash flow t = Δ Cash revenues t − Δ Cash 
expenses t − Δ Taxes t = Δ NIt − Δ Taxes t

where Δ represents a change, Δ NIt is the change in net income as-
sociated with the project.

Calculation of cash inflows

Cash Inflows over a Project’s Life

PAT

+ Depreciation

(Noncash charges)

+ Interest after tax

(Nonoperating items)

= Annual cash inflows

Note: Cash inf﻿lows are “Operating cash flows after tax”

(iii) Terminal cash flows: These are the cash flows that occur only at the 
end of the life of the asset. They are the salvage value of the asset.

4. Terminal Cash Inflows

Annual cash inflow
 + Working capital released
 + Scrap value of the plant (if any).

Key points for calculation of cash flow

•	 Incremental cash flows
•	 Relevant cash flows
•	 Ignore sunk cost
•	 Ignore any other irrelevant cost
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5. Components of Cash Flows

	 1.	 Initial investment/Initial cash outflow
	 2.	 Annual cash inflows from investments
	 3.	 Terminal cash flows

  (Salvage value)

Exercise: Replacement of an old machine
A firm wants to replace old machine, which is capable of generating 
cash flows of Rs. 3,000, Rs. 2,000 and Rs. 1,000 during the next 3 
years. It has a book value of Rs. 10,000 and a market value of Rs. 5,000. 
The firm is considering buying a new machine, which will require an 
initial cash outlay of Rs. 15,000, and is estimated to generate cash flows 
of Rs. 10,000, Rs. 8,000, and Rs. 5,000 for the next 3 years. Both old 
and new equipment have a zero resale value after 3 years. Taxes do not 
exist.

Determine the incremental or additional cash flows which will occur 
if the old machine is replaced.

Solution:
Cash Flows (Rs.)

Year 0 1 2 3
Cash flows of new equipment −15,000 10,000 8,000 5,000

Less: Cash flows of old equipment    5,000   3,000 2,000 1,000

Incremental cash flows
(New − Old) −10,000   7000 6000 4,000

It is evident here that by spending Rs. 10,000 of incremental cash out-
flows, one gets Rs. 17,000 of incremental cash inflows. The time value of 
money is not applied here.

Also, book value of Rs. 10,000 of the old machine is not considered 
as it is not relevant here.

It is “Sunk cost.”
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Tax Effect Example
A company purchased a plant a few years back for Rs. 20,000. It wants to 
replace this by a new one costing Rs. 25,000. The company is subject to 
income tax @ 50%. The present book value of the machine is Rs. 10,000.

Calculate the net initial cash outflow if the company decides to pur-
chase the new machine, and the old machine is sold for:

Rs. 10,000
Rs. 12,000
Rs. 8,000

Solution:
Book value of machine = Rs. 10,000 					   

Rs.

(a)  Cash required to purchase the new machine                           25,000

Less:  Cash realized from the sale of old machine                           10,000

Net Cash outflow                                                                          15,000

 
(b)  Cash required to purchase the new machine                           25,000

Less: Cash realized from the sale of old machine                            12,000

                                                                                                      13,000

Add:  Income tax liability on profit of sale of machine                    1,000 
(2,000 × 50 / 100)

Net Cash outflow                                                                    14,000  

 
(c)  Cash required to purchase the new machine                           25,000

Less: Cash realized from the sale of old machine                              8,000

17,000

Less:  Saving in tax liability due to loss on sale  
of old machine                                                                                1,000 
(2,000 × 50 / 100)

Net Cash Outflow                                                                         16,000

Exercise: A&B Ltd. (Replacement Decision)
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A&B Ltd. plans to replace an old machine with new machine.
From the following information, determine the net cash required for 

such replacement:

Cost of the old machine� Rs.80,000

Life of the old machine� 5 years

Cost of the new machine� Rs.1,00,000

Shipping charges� Rs. 10,000

Amount realized on sale of old machine� Rs. 20,000

Additional resources required� Rs. 2,000

Income tax 50%

Depreciation is charged as per SLM and remaining life is 1 year.

Solution:
Rs.

Cost of the new machine                                                           1,00,000

Add: Shipping charges                                                                  10,000

Additional working capital required                                                2,000

Additional income tax liability (4,000 × 50 / 100)*                       2,000                                                                                                    
1,14,000

Less: Amount realized on sale of old machine                               20,000

Net Cash Outflow                                                                         94,000

Remaining life = 1 yr.

So, Rs. 64,000 has been charged.

Therefore, net value of machine = Rs. 80,000 − 64,000 =Rs. 16,000

Profit = Rs. 20,000 − 16,000 = Rs. 4,000

*Depreciation = 80,000/5 = Rs.16, 000 p.a.
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INFLATION AND CASH FLOWS

With the passage of time, inflation will have an impact on the cash flows. 
For example, wage rates will increase in the future as a result of inflation. 
Therefore, the effects of inflation need to be correctly incorporated in the 
capital budgeting analysis for the success of the projects. This is where; 
time value of money becomes important in a capital budgeting analysis 
(as discussed in the preceding chapter).

Example:
Mr. A is planning to buy a new machine that will last for 5 years. The 
machine will replace two workers. The workers are paid Rs. 100 per hour. 
So, if we buy the machine, our annual savings (for a 50-week year) are:

= 2 workers × Rs. 100 per hour × 40 hours per week × 50 weeks 
per year

= Rs. 400,000 per year (for the next 5 years).
However, if we do not buy the machine and continue with the work-

ers, the workers may ask for a pay revision each year to offset the effects of 
inflation (i.e., cost of living).

So, the workers’ wages would actually be (assuming 2% inflation rate):

Year	 1	 Rs. 400,000 
Year	 2	 408,000 
Year	 3	 416,000 
Year	 4	 424,000 
Year	 5	 432,000

Now, the question is, “While choosing between buying a machine and 
not buying a machine, should we use the ‘option 1’ of savings of constant 
amount of Rs. 400,000 per year for 5 years or ‘option 2’ where, the num-
bers increase by Rs. 8,000 per year to compensate the workers for infla-
tion?” In other words, should the cash flows be adjusted for the impact of 
inflation (as indicated by option 2)?

The answer is: You have to be consistent in the relationship between 
the discount rate and the cash flows:

If the discount rate includes an inflation premium (as it usually does), 
then the cash flows reflect the inflation rate also. In other words, the ac-
tual cash flows (after the impact of inflation) should be used.
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If the cash flows do not include the impact of inflation, then the infla-
tion rate should be deducted from the discount rate.

Nominal Cash Flows vs. Real Cash Flows

To examine the effects of inf﻿lation on cash flows, it is important to note the 
difference between nominal cash flow and real cash flow. It is the change in 
the general price level that creates the difference between the two. A nominal 
cash flow means the income received in terms of rupees. On the other hand, 
a real cash flow means purchasing power of your income.

Mr. A invests Rs.10,000 at 10% rate of return at the end of the year. 
He will get Rs.11,000 after a year irrespective of changes in purchasing 
power of money. The amount of Rs.11,000 is called as nominal income, 
as it includes the impact of inflation. Thus, Rs. 1,000 is a nominal return 
on investment of the manager.

On the other hand, (let us assume next year the inflation rate is 7%. 
Rs.11,000 next year and Rs.10280.37 today are equivalent in terms of the 
purchasing power if the rate of inflation is 7%) Rs. 280.37 is real income 
as it is adjusted for the effect of inflation. Though Mr. A’s nominal rate of 
return is Rs. 1,000, but his real return is only Rs. 280.

So, in a capital budgeting decision on account of inflation, the annual 
after tax cash flow of a project is equal to:

(R − C − D) (1 − T) +D = (R − C) (I − T) + DT

Here,  R = Revenue
	 C = Cost
	 D = Depreciation
	 T = Tax rate

The first component on the right hand side, (R−C) (1−T) is affected 
by inf﻿lation. However, the second component DT is not affected because 
depreciation is based on historical cost. So, the effect of inflation is to 
reduce the real rate of return.

Illustration:

Initial investment = Rs. 1,00,000
Useful life = 3 years
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Salvage value = 0
Annual revenue = Rs. 6,000 (without taking into account inflation 

of 10%)
Annual expenses (other than depreciation) = Rs. 40,000
Tax rate = 40%
Depreciation method = SLM

Calculate the net cash flows and the real cash f﻿lows.
Solution:
(a) No inf﻿lation

Table 7.1  Operational Cash Flows

Year 1 2 3
a. Revenues 100000 100000 100000

b. Cost 40000 40000 40000

c. Depreciation 20000 20000 20000

d. Taxable profit [a − (b + c)] 40000 40000 40000

e. Tax (40% of d) 16000 16000 16000

f. Profit after tax (d−e) 24000 24000 24000

g. Net cash flows (f + c) 44000 44000 44000

(b) Inflation of 10%
Inflation will increase cost and revenue.

Table 7.2  Operational Cash Flows

 Year 1 2 3
a. Revenues 110000 121000 133100

b. Cost 44000 48400 53240

c. Depreciation 20000 20000 20000

d. Taxable profit [a − (b + c)] 46000 52600 59860

e. Tax (40% of d) 18400 21040 23944

f. Profit after tax (d−e) 27600 31560 35916

g. Net cash flows (f + c) 47600 51560 55916

The real cash flows after deflating inflation are:
Year 1 2 3
Real cash flows 43273 46873 50833

Therefore, from the above we can conclude that the real cash flows are 
less than the net cash flows when inflation is not taken in account.
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Introduction

Capital investment evaluation is a very important task as the success of 
a project is based on its evaluation results. There are various techniques 
which are used to evaluate the project, comprising based on time value 
and not based on time value.

A good capital budgeting technique should consider all cash flows to 
determine the true profitability of the project and rank the projects ac-
cording to its true profitability.

Capital budgeting techniques are grouped in the following two 
categories:

(a) Capital budgeting techniques under certainty; and
(b) Capital budgeting techniques under uncertainty 

A. Capital Budgeting Techniques under Certainty:

These techniques are divided into following two groups:

CHAPTER 8 

Capital Budgeting Appraisal 
Methods

The Present Chapter
It discusses in detail the different techniques of capital budgeting 
appraisal used by the business enterprises for evaluating a capital 
project.
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		  I Nondiscounted Cash Flow Techniques
		  (i) Pay Back Period (PBP) 
		  (ii) Accounting Rate of Return (ARR)
	 	 II Discounted Cash Flow Techniques
		   (i) Discounted Payback
		   (ii) Net Present Value (NPV)
		  (iii) Adjusted Present Value (APV)
		  (iv) Profitability Index (PI)
		   (v) Internal Rate of Return (IRR)
		  (vi) Modified Internal Rate of Return (MIRR)

Nondiscounted Cash Flow Techniques

1. Payback period.  The payback period is the traditional method of 
capital budgeting. It is the simplest and the most widely used method for 
appraising capital budgeting decision. It is defined as, “the time period 
required to recover the initial investment of the project.”

It is computed as:

Initial investment
Annual cash inflow 

Acceptance/Rejection rule:
If Payback period > Predetermined period/Cut-off rate, Reject, and 

vice-versa.

Case 1: Even cash inflows
A project requires Rs. 50,000 as initial investment. The annual cash 
inflows generated is Rs. 10,000 for ten years. Calculate the payback 
period.

Solution:

Payback Period
Initial investment
Annual cashflow

Rs. 50,00

=

= 00
Rs. 10,000

5 years=
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Case 2: Uneven cash inflows
A project requires Rs. 26,000 as initial investment. The annual cash in-
flows for 5 years are Rs. 10,000, Rs. 8,000, Rs. 7,000, Rs. 5,000, and Rs. 
4,000. Calculate the payback period.

Solution:
Initial Investment =Rs. 50,000

Year 	 Cash inflows	 Cumulative cash inflows

1	  Rs. 10,000 	 Rs.10,000

2	          8,000	      18,000

3	          7,000 	      25,000

4	          5,000	      30,000

5	          4,000	      34,000

In 3 years, Rs. 25,000 has been recovered. Rs. 1,000 is left to be recovered.
In the 4th year, the cash inflow is Rs. 4,000.

So, 

Payback Period
years

3.25years
3 years and 3 m

=
+

=
=

3 1 000
4 000

,
,

oonths

Example (Same payback period)
In the following example, the payback period for both Project A and Proj-
ect B is three years, even though Project A provides more value through its 
Year 4 cash flow but is not really distinguished from Project B using this 
approach. This is a limitation of payback period.

Year
Project A

Cash Flows
Project B

Cash Flows
0 –Rs. 100 –Rs.100

1 Rs. 20 Rs. 20

2 Rs. 50 Rs. 50
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Year
Project A

Cash Flows
Project B

Cash Flows
3 Rs. 45 Rs. 45

4 Rs. 60 Rs. 0

Merits:

	1. It is simple to calculate.
2. It is easy to understand and apply.
3. It is less time-consuming as it does not require much of the time for 

calculation.
4. It considers the risk factor. It favors projects which generate higher cash 

inflows in earlier years and rejects projects which generate higher 
inflows in later years.

5. It considers liquidity. It selects a project which has early recovery of the 
investment.

Demerits:

1. It does not consider the time value of money. The discounting factor 
is not used here.

2. It ignores cash flows occurring after the payback period. This leads to 
reject projects that generate substantial inflows in later years.

3. It is a measure of capital recovery of the project, not the profitability. 
So, this cannot be used as the only method of accepting or rejecting 
a project. The organization must support this with other methods 
which take into account profitability of the project.

4. It does not focus on the objective of shareholders’ wealth maximization.

Suitability:
The Payback method is suitable under the following circumstances:

1. It is useful for the firms which suffer from a liquidity crisis.
2. It can be very well employed by those firms which focus on short-term 

earning rather than long-term growth.



	 Capital Budgeting Appraisal Methods	 67

# 156154     Cust: BEP     Au: Goel    Pg. No. 67 
Title: CAPITAL BUDGETING

K 
Short / Normal

DESIGN SERVICES OF

S4CARLISLE
Publishing Services

On account of the above limitations and limited suitability, “dis-
counted payback period” is preferred over payback period. It is discussed 
under DCF techniques.

2. Accounting rate of return.  The average rate of return (ARR) is the ratio of 
the average net income from the project to the average book value of assets of 
the project. It measures the rate of return on the project using accounting profit 
information. It is closely related to ROI performance measure.
It is computed as:

Average Profit after tax
Average Investment

×100

Here, Average Investment = (Original Investment + Salvage Value)/2
Acceptance/Rejection rule:
If ARR > Required rate of return, Accept and vice-versa.

Example
M Ltd. is planning to invest in a project. The initial investment required 
for the project is Rs.50, 000. Its stream of expected earnings before de-
preciation, interest, and taxes (EBDIT) during five years is given below.

Year EBDIT for Project B (in Rs.)

1
2
3
4
5

12,000
15,000
18,000
19,000
20,000

Yearly interest is zero. Tax rate is 50%. Depreciation is charged on 
straight-line basis. The salvage value is Rs. 5,000. Should the firm accept 
this project, if the minimum accounting rate of return required by the 
company is 20%?

Solution:

Years	 1	 2	 3	 4	 5� Average
EBDIT              12,000    15,000    18,000    19,000    20,000    16,800
Less:  
Depreciation      10,000   10,000    10,000    10,000    10,000    10,000
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Years	 1	 2	 3	 4	 5� Average
EBIT	 2,000	 5,000	 8,000	 9,000	 10,000	 6,800

Less: Interest	 -  	  -  	  -  	  -  	  -  	  -

EBT	 2,000	 5,000	 8,000	 9,000	 10,000� 6,800

Less: Taxes @50%	 1,000	 2,500	 4,000	 4,500	 5,000� 3,400

EAT/AT	 1,000	 2,500	 4,000	 4,500	 5,000	 3,400

Value of Investment:

Beginning	 50,000	 40,000	 30,000	 20,000� 10,000

Ending*	 40,000	 30,000	 20,000	 10,000� 27,500

� (50,000 + 5,000)/2

Accounting Rate of Return
Average Profit after tax

Average 
=

IInvestment

Accounting Rate of Return

×

= ×

=

100

3 400
27 500

100

1

,
,

22 36. %

The company cannot accept this project, as its ARR is less than the mini-
mum or standard rate of return.

Merits:

	 1.	 It is simple to calculate.
	 2.	 It is based on accounting information which is easily available.
	 3.	 It considers the profits over entire life of the project.

Demerits:
	 1.	 It is based on accounting prof﻿it, which is accrued profit not wholly 

realized profit. In other words, it does not consider cash flows in 
evaluating projects.

	 2. 	It also ignores the time value of money.
	 3.	 This method considers average investment which might not be a cor-

rect criterion for taking the salvage value of equipment.
	 4.	 It averages out the profit.

*Investment (Beginning) –Yearly Dep. on it
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Suitability:
	 1.	 The ARR is suitable for evaluating the performance of the firm.
	 2.	 It is also useful as a control device.

II Discounted Cash Flow Techniques

Following are the steps involved in using following DCF methods:

	 i.	 Calculate the cash flows, that is, both cash inflows and cash 
outflows.

	 ii.	 Discount the cash flows by a discount factor.
	 iii.	 Compare the discounted cash inflows with cash outflows.

1. Discounted payback period.  One of the major limitations of payback 
method is that it does not consider the time value of money. This is where 
“discounted payback” is preferred over as it solves this problem by dis-
counting the cash flows and then calculating the payback period.

Thus, discounted payback period is the number of years taken in re-
covering the investment outlay on present value basis. But, it also has 
a limitation of failing to consider the cash flows beyond the payback 
period.

Example
A project requires investment of Rs. 50,000 and it generates cash flow for 
5 years as follows.
Years           0              1              2            3             4             5      

Cash
flows      (50,000)   20,000     30,000     40,000   35,000   18,000

The discounting factor is 8%. Calculate payback and discounted 
payback.

Solution:

Years 0 1 2 3 4 5
Simple 
Payback

Discounted 
Payback

Cash flows (50,000) 20,000 30,000 40,000 35,000 18,000
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The simple pay back of the project is 2 years while discounted pay back 
is 2.22 years which is higher than simple payback because the discounted 
payback is using cash flows after discounting it with the cost of capital.

2. Net present value.  Net Present Value (NPV) is the difference between 
present value of cash inflows and present value of outflows. It is calculated 
as:

NPV = PV of cash inflows − of cash outflows

Mathematically, it is expressed as:

NPV

NPV

=
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+
+

+
+

+ +
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Here, 

C1, C2, …, Cn represent cash inflows
C0 represent cash outf﻿lows
K is the discounting rate

Acceptance/Rejection Rule:
If NPV > 0, Accept the project and vice- versa

Example (Annuity cash flows)
A small sized project requires an initial investment of Rs. 10,000. It pro-
vides a net cash inflow of Rs. 5,000 each year for 5 years. If the cost of 
funds is 7%, calculate the net present value.

Years 0 1 2 3 4 5
Simple 
Payback

Discounted 
Payback

Cumulative 
Cash flows

20,000 50,000 - - - 2 years

PV@ 7% 0.926 0.857 0.794 0.735 0.681

PV 18,520 25,710 31,760 25,725 12,258

Cumulative 
PV of cash 
flows

18,520 44,230 75,990 1,01,715 1,13,973 2.22 years
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Solution:
Net Present Value = PV of cash inflows − PV of cash outflows
PV of an annuity of Re 1 for 5 years at 7% p.a. interest is Rs. 4.100
So, Present value of cash inflows = 5,000 × 4.100 = Rs. 20,500. 

Hence, NPV = 20,500 − 20,000 = Rs 500
The company should go in for the project as the NPV is positive, in 

other words the benefits associated with the machinery are more than the 
costs associated with it. 

Example (Mixed stream cash flows)
Alt Ltd. is planning to buy machinery for manufacturing a compressor 
for refrigerators. The cost of the machine is Rs. 70,000. Following are the 
cash flows associated with the project over its life period of 5 years.

Year Cash Flows After Tax
1
2
3
4
5

Rs. 15,000
Rs. 20,000
Rs. 24,000
Rs. 22,500
Rs.   8,000

Determine whether the new machine should be bought or not using 
NPV criterion, if the target return on capital is 9%.

Solution:
Net Present Value = Present value of inflows − Present value of outflows

Present value of inflows =
+

+
+

+15 000
1 0 09

20 000
1 0 09

24
2

,
( . )

,
( . )

,,
( . )

,
( . )

,
( . )

000
1 0 09

22 500
1 0 09

8 000
1 0 09

3

4 5

+

+
+

+
+

 

Alternatively, using present value tables we get:
Net Present Value = PV of cash inflows − PV of cash outflows

Year 1 2 3 4 5
PV at 9% .917 .842 .772 .708 .650

Present value of inflows
 = × + × + ×15 000 917 20 000 842 24 000, . , . , .7772

22 500 708 8 000 650
13 755 16 840 18 528 15 930 5
+ × + ×

= + + + +
, . , .

, , , , ,,
. , . .

200
43 558 96= Rs   
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Hence, NPV = 70,253 − 70,000 = Rs 253.
The company can go in for the machinery as the NPV is negative, in 

other words the benefits associated with the machinery are higher than 
the costs associated with it.

Merits:
This method is considered as the most appropriate measure of project 

appraisal due to the following reasons:

	 1.	 It considers the time value of money.
	 2.	  It takes into account all the cash flows arising out of the project over 

its useful life.
	 3.	 It is a complete measure of profitability.
	 4.	 This method is based on the value-additivity principle, that is, it 

gives result in terms of absolute value. So, the NPVs of the projects 
can be added to get the final picture.

	 5.	 It satisfies the firm’s objective of shareholders wealth maximization.

Demerits:

	 1.	 This method requires estimation of cash inflows which may be dif-
ficult due to uncertain business environment.

	 2.	 It needs the discounting rate to discount the cash flows. Its accuracy 
is based on the discounting rate. So, the relative decision of the proj-
ect will change with a change in the discount rate.

	 3.	 In case of mutually exclusive projects, it may not give reliable results 
if the projects are having unequal lives, different cash inflows, differ-
ent cash outlay, and so on.

	 4.	 It does not incorporate the risk factor of the project.

Suitability:
NPV is the most suitable method of capital budgeting as it is a true mea-
sure of profitability.

3. Adjusted present value.  This is similar to net present value method. 
The only difference is here, instead of using weighted average cost of 
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capital as the discount rate, ungeared cost of equity is used to discount 
the cash flows from a project. There is an adjustment for the tax shield as 
well provided by related debt capital.

This is calculated as follows:

APV PV of Cash Flows using Ungeared Cost of Equity
Present

=
+   Value of Tax Savings

Where PV stands for “present value” and “ungeared cost of equity” is 
the required rate of return on equity.

Ungeared Cost of Equity (Ke) Risk Free Rate Asset beta ( )= + β
×× (Market Return  Risk Free Return)

Decision Rule:
The decision rule for adjusted present value is the same as net present 
value: accept positive APV projects and reject negative APV projects.

Example
A project costing Rs. 50 million is expected to generate after tax cash flows of 
Rs. 10 million annually. The amount of debt is Rs. 25 million @8%

The other details are as follows:
Risk free rate is 4%, asset beta is 1.5, and required return on market 

is 11% Tax rate is 35%. 
Calculate the APV of the project.
Solution:

Adjusted Present Value = Present Value of Cash Flows + Present Value 
of Tax Savings

First, let’s find out the ungeared cost of equity which is 4% + 1.5 × 
(11% − 4%) = 14.5%.

Using this rate the present value of cash flows = Rs.10 million/0.145 
= Rs. 68.97 million.

Initial investment is Rs. 50 million, so net present value of future cash 
flows using ungeared cost of equity is Rs. 18.97 million (Rs. 68.97 mil-
lion − Rs. 50 million).

Present value of tax savings = Rs. 2 million × 0.35 / 0.08 = Rs. 8.75 
million
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Adjusted present value Present value of cash flows
Present

=
+   value of tax savings
Rs. 18.97 million Rs. 8.75 million= +

= RRs. 27.72 million.

As the project above has a positive APV of Rs. 27.72 million, the 
company should accept the project.

Merits:

	 1.	 It considers the time value of money.
	 2.	 It takes into account all the cash flows arising out of the project over 

its useful life.
	 3.	 It satisfies the firm’s goal of shareholders wealth maximization as it 

rightly focuses on equity aspect.

Demerits:

1. It discounts the cash flows using cost of equity only.
2. It might not be suitable for highly leveraged firms.
3. It does not incorporate the risk factor of the project 

Suitability:
APV is suitable for equity oriented projects.

4. Profitability index (PI)/Benefit-cost ratio (B/c ratio).  It is the ratio of 
present value of cash inflows and the present value of cash outflows at the 
required rate of return. It is calculated as:

PI
Present value of cash inflows

Present value of cash outf
=

llows

Acceptance/Rejection Rule:
If PI > 1, Accept the project and vice-versa.

Example
Taking the above example of Alt Ltd. in NPV and computing its PI, it 
will be:
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PI
Present value of cash inflows

Present value of cash outf
=

llows

Rs.=

=

70 253
70 000

1 003

,
,

.

Since the profitability index is more than one, Alt Ltd. can buy the 
machinery.

Case let: Innovative Project
Following is the innovative project, with a required rate of return of 5% 
calculate its PI.

Period
Cash Flow
(millions)

0 −Rs.1,000

1 200

2 300

3 400

4 500

Solution:
The present value of the future cash flows is Rs.1,219.47. 

Therefore,

the PI is: 
1,219.47

1,000
= 1 219.

Merits:

	 1.	 It considers the time value of money.
	 2.	 It can be a better evaluation technique than NPV in case of capital 

rationing especially.
	 3.	 It is consistent with the shareholders’ wealth maximization.

Demerits:

	 1.	 It is not suitable when cash outflow occurs beyond the current 
period.
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	 2.	 It is based on the estimation of cash inflows which can be difficult 
under rapidly changing business scenario.

	 3.	 It requires estimation of cost of capital for correct results.

Suitability:
It is suitable in evaluating capital expenditures projects as a relative 

measure.

5. Internal rate of return.  It is the rate of return at which PV of cash 
inflows = PV of cash outflows, that is, the rate that equates the present 
value of cash inflows to cash outflows. IRR is the rate at which NPV is 
zero.

Algebraically, it is expressed as:

C
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r
C

r
C

r

C
C
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Acceptance/Rejection Rule:
If IRR > Required rate of return, Accept and vice-versa.

Example
Angels Industries Ltd. wants to expand its business by investing either in 
project A or in project B. Both the projects involve an outlay of Rs. 10,000 
and have a life-span of three years. The cash flows after tax associated with 
projects A and B are as follows:

Year 
Project A

(Rs.)
Project B

(Rs.)
1
2
3

2000
4000
6000

4000
4000
4000

Based on the IRR criterion, determine which project should the company 
invest in?
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Solution:

Project A
Let r represent the IRR of project A:

10,000

i.e., PV

=
+

+
+

+
+

= ×

2000
1

4000
1

6000
1

10 000 2000

2 3( ) ( ) ( )
,

r r r
IIF PVIF

PVIF
(r%,1year) (r%,2years)

(r%,3years)

+ ×
+ ×

4000
6000

The value of the right hand side of the equation at 9% is = Rs. 9,834.
The value of the right hand side of the equation at 8% is = Rs. 10,044. 
Hence, r will lie between 8% and 9%. Interpolating these two values 

we get,

r      

  

= + − × −
−

=

8 9 8
10044 10000
10044 9834

8 21

% ( % %)
( )
( )

. %

Project B
Let r represent the IRR of project A:

10,000
4000
(1 )

4000
(1 )

4000
(1 )2 3=

+
+

+
+

+r r r

The PVIFA at 9% is 2.531 and PVIFA at 10% is 2.487. 
NPV at 9% = 4000 × 2.531 − 10000 = 10125.18 − 10000 = 125.18
NPV at 10% = 4000 × 2.487 − 10000 = 9947.41 − 10000 = −52.59
Hence ‘r’ will lie between these two values. 
Interpolating the two values we get,

r = + − × −
−

=

9 10 9 10 125 18 10000
10125 18 9947 41
9 71

% ( % %) ( , . )
( . . )

. %

Case let: R and Co.
R and Co. has to select one of the following two projects:
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Cost 
Project A

Rs. 14,000
Project B

Rs. 13,000
Cash Inflows:
Year1
Year2
Year3
Year4

8,000
5,000
2,000
4,000

2,000
4,000
3,000
8,000

Using the IRR criterion, suggest which project is preferable?
Solution:

IRR r
PV I

PV PV
r r1

1

1 2
2 1= +

−
−

× −

Here, 
r1 = Lower discount rate of the two

  r2= Higher discount rate of the two
PV1 = Present value of cash inflow at r1

PV2 = Present value of cash inflow at r2

I = Initial Investment 
First, we need to determine r1 and r2.

For r1, locate a Factor in PV Annuity Table.

F (Factor to be located)
I
C

=

I = Initial Investment
C = Average cash inflow per year

Project A

= +
−

−
× −IRR r

PV 1
PV PV

r r1
1

1 2
2 1

F (Factor to be located)
I
C

=

Factor for Project A = Rs. 14,000/Rs. 4,750* = 2.94
Locating 2.94 in PV Annuity Table for 4 years, we get r of 13%
At r1 of 13%, PV1 is Rs. 14,834, i.e. NPV is positive.
So, second rate come out to be 17% and PV2 is Rs. 13,873 which 

gives a negative NPV.
Thus, two rates are 13% and 17%.

*8,000 + 5,000 + 2,000 + 4,000 = Rs. 19,000/4.
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Applying the formula, we get for Project A:

IRR r
PV I

PV PV
r r

IRR
14,8340 14,000
14,834 13,8

1 2 1= +
−

−
× −

= + −
−

1

1 2

13%
773

×

= + ×

=

4

13
834
961

4

16 47

%

% %

. %

Project B

IRR r
PV I

PV PV
r r

F (Factor to be located)
I
C

1 2 1= +
−

−
× −

=

1

1 2

Factor for Project A = Rs. 13,000/Rs. 4,250** = 3.05
Locating 3.05 in PV Annuity Table for 4 years, we get r of 12%
At r1 of 12%, PV1 is Rs. 12,193, that is, NPV is negative. 
So, second rate come out to be 9% and PV2 is Rs. 13,185 which gives 

a positive NPV.
Thus, two rates are 12% and 9%.
Applying the formula, we get for Project B:

= +
−

−
× −

= +
−
−

×

= + ×

=

IRR r
PV I

PV PV
r r

IRR * * *9%
13,185 13,000
13,185 12,193

3%

10%
185
992

3%

10.55%

1
1

1 2
2 1

Result:
Project A            Project B
16.47%√               10.55%

Merits:

	 1.	 It considers the time value of money.
	 2.	 It takes into account the total cash flows generated by a project over 

the entire life of the project.

**2,000 + 4,000 + 3,000 + 8,000 = 17,000/4.
*** r1 is taken as lower of the two rates.
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	 3.	 IRR is easily comparable with cost of capital as it is expressed in 
percentage.

	 4.	 It satisfies the firm’s objective of shareholders’ wealth maximization.

Demerits:

	 1.	 It is complex and time-consuming.
	 2.	 IRR may give conflicting results in case of mutually exclusive 

projects.
	 3.	 There can be multiple IRRs for the same project if there are noncon-

ventional cash flows.
	 4.	 It does not satisfy the value additive principle like NPV.

NPV vs. IRR
Both NPV and IRR will give the same results regarding a project in 

the following two situations:
	 1. 	When the project under consideration has conventional cash flow, that 

is, when an initial cash outlay is followed by a series of cash inflows.
	 2.	 When the projects are independent, the acceptance of one does not 

affect the acceptance of others.

The reason for similarity in results in the above cases is simple. In 
NPV method a proposal is accepted if NPV is positive. NPV will be posi-
tive only when the actual rate of return on investment is more than the 
target rate. In case of IRR method a proposal is accepted only when the 
IRR is higher than the target rate.

Thus, both methods will give similar results since the acceptance or 
rejection of the proposal under both of them is based on the actual return 
being higher than the required rate, that is,

NPV will be positive only if r > k’ and
NPV will be negative only if r NPV would be zero only if r = k.

Ranking conflicts: NPV vs. IRR
As discussed in the capital budgeting chapter, there might be a conflict 
between NPV and IRR for project selection, especially in case of mutually 
exclusive projects.
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	 (i)	 Independent Projects
		  In case of independent projects, NPV and IRR yield similar results. 

Here, a project is selected if NPV > 0 and it will produce the same 
result as when IRR >r.

	 (ii)	 Mutually Exclusive Projects
		  In case of mutually exclusive projects, the NPV and IRR methods 

may rank projects differently. Here, a project is selected if NPV 
> 0 and it may produce a different result than when IRR > r.

The reason for this problem is different reinvestment rate assumptions:

(a)	 Net present value: Reinvest cash flows at the required rate of return.
(b) Internal rate of return: Reinvest cash flows at the internal rate of 

return.

The problem is evident when there are different patterns of cash flows 
or different scales of cash flows.

Example: Ranking conflicts
Consider two mutually exclusive projects, Project M and Project N:

Year

End of Year Cash Flows

Project M Project N
0 –100 –100

1 0 33

2 0 33

3 0 33

4 142 33

Which project is preferred and why?
Solution:
Decision at Various Required Rates of Return

Project M Project N Decision
NPV @ 0% Rs.42 Rs.32 Accept M, Reject N
NPV @ 4% Rs.21 Rs.20 Accept M, Reject N
NPV @ 6% Rs.12 Rs.14 Reject M, Accept N
NPV @ 10% –Rs.  3 Rs.  5 Reject M, Accept N
NPV @ 14% –Rs.16 –Rs.  4 Reject M, Reject N

IRR 9.16% 12.11%
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In the above case, it is evident that with different budgeted rates of 
return, NPV and IRR are giving conflicting results.

So, NPV and IRR’s results depend on the projects’ required rates of 
return.

Industry outlook
A number of surveys have shown that, in practice, the IRR method is 
more popular than the NPV approach. The reason may be that the IRR is 
straightforward. But, like NPV it also uses cash flows and recognizes the 
time value of money.

	 1.	 IRR method is easy and understandable, but the main problem with 
it is that it often gives unrealistic rates of return. Let’s say the cut-off 
rate is 11% and the IRR is calculated as 30%. Does this mean that 
the management should immediately accept the project because its 
IRR is 30%? The answer is no! An IRR of 30% assumes that a firm 
has the opportunity to reinvest future cash flows at 30%. If past ex-
perience and the economy indicate that 30% is an unrealistic rate for 
future reinvestments, an IRR of 30% is doubtful. An IRR of 30% 
is not practical. So unless the calculated IRR is a reasonable rate for 
reinvestment of future cash flows, it should not be used as a criterion 
to accept or reject a project.

	 2.	 Another problem with the IRR method is that it may give different 
rates of return. Suppose there are two discount rates (two IRRs) that 
make the present value equal to the initial investment. In this case, 
the problem arises in deciding to which rate should be used for com-
parison with the cut-off rate?

So, the IRR method, despite its popularity in the business world, does 
have its share of problems faced by the practitioners.

Nonconventional Cash Flows: The Multiple IRR 
Problem?

If there is a change in the pattern of cash flows during the life of the proj-
ect, it may result in multiple IRR. Thus, in case of nonconventional cash 
flows where cash flows change sign more than once during the life of the 
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project, there may be more than one rate that can make NPV to be zero. 
This scenario is called the “multiple IRR problem.”

Example
Consider the following capital project with fluctuating cash flows, espe-
cially at the end of year.

Year Cash Flow (In Million)
0 –Rs.550

1 Rs.490

2 Rs.490

3 Rs.490

4 –Rs.940

What is the IRR of this project?

Solution:
Using the equation of IRR and solving as discussed above, there will 

be two IRRs:

IRR= 34.25%
IRR = 2.86%

6. Modified internal rate of return.  Though as discussed above, NPV is pre-
ferred over IRR for its conceptual superiority and directly linked to share-
holders’ wealth maximization, yet managers use IRR more often over NPV, 
being a percentage measure. This is where the modified IRR or MIRR be-
comes more relevant, overcoming the shortcomings of the regular IRR.

The IRR assumes the cash flows from a project are reinvested at the 
IRR, the modified IRR assumes that positive cash flows are reinvested at 
the firm’s cost of capital, and the initial outlays are financed at the firm’s 
financing cost. Therefore, MIRR more accurately reflects the cost and 
profitability of a project.

MIRR
FV (Positive Cash Flows, Cost of Capital)

PV (Initial 
=

OOutlays, Financing Cost)
n −1

The procedure for calculating MIRR is as follows:

Step 1.	 Calculate the present value of the costs (PVC) associated 
with the project, using cost of capital (r) as the discount rate:
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Step 2.	 Calculate the terminal value (TV) of the cash inflows ex-
pected from the project.

Step 3.	 Obtain MIRR.

Example	
A&B Limited is evaluating the following project:

Year 0 1 2 3 4 5 6
Cash flow
(Rs in million)

(100) (50) 20 60 80 100 120

The cost of capital for pentagon is 15 percent. 
Solution:

(a) The present value of costs is: 

100
50

1 15
43 47

100 43 37 143 47

+ =

+ =
.

.

. .

(b) The terminal value of cash inflows is:
204(1.15) + 603(1.15) + 802(1.15) + 100(1.15) + 120

= 34.98 + 91.26 + 105.76 + 115 + 120 = 467

(c) The MIRR is:
	

=
+

+ =

+ = =
= − =

=

143.47
467

(1 MIRR)
(1 MIRR) 2.463

1 MIRR 2.463 1.162
MIRR 1.162 1 0.162

16.2percent

6

6

1/6

Merits:

	 1.	 MIRR assumes that project cash flows are reinvested at the cost of 
capital, whereas the regular IRR assumes that project cash flows are 
reinvested at the project’s own IRR. The reinvestment at cost of capi-
tal is more realistic than reinvestment at IRR and therefore MIRR 
reflects the true profitability of a project.

	 2.	 The problem of multiple rates does not exist with MIRR.
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Demerits:

	 1.	 In case of the mutually exclusive projects of the same size, NPV and 
MIRR lead to the same decision irrespective of variations in life. If 
the mutually exclusive projects are of different in size, there may be 
a conflict between NPV and IRR. In such a case, MIRR is a better 
measure than the regular IRR in measuring true rate of return.

Effective Capital Budgeting?

The amount of money and inherent risk tied up in a capex decision is 
too important for any annual budget. Therefore, Capital expenditure 
(CAPEX) needs to be separated out so it is visible, and can be subjected 
to an independent review process. Functionally, it should focus on the 
following:

•	 Collecting and collating the details of each project and its 
funding requirements;

•	 Evaluation against standard criteria such as payback factor 
and net present value;

•	 Managing the review process.

But not all CAPEX is so straight forward. Major projects involve peo-
ple from many different parts of the organization and large amounts 
of investment spread over a number of years that can have a major 
impact on cash reserves and profitability way into the future. These 
big CAPEX projects are the ones that can go wrong, and can result in 
huge expense overruns. Since, these large CAPEX projects often run 
into many years, they involve a planned out approach to factors, like 
cost of capital, the timing of funding, exchange rates, and expected 
cash flows. All of these variables have a measurable impact on the 
viability of the project. So, they need to be managed with due care. 
Further, there is the added complexity about the different elements of 
a complex CAPEX project, such as property, plant, and taxes. They 
need to be treated according to the prevailing accounting standards 
for forecasting results.
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The majority of capital budgeting solutions fall short on two counts:

•	 Many still run in batch model rather than in real-time, so 
users are not always able to find out how changing input 
variables impact critical measures such as ROI and NPV,

•	 Secondly, financial models in capex solutions usually require 
expert skills which may be beyond the finance departments.

The role of finance in large CAPEX projects goes well beyond collat-
ing the data and managing approvals. Today, they need to be involved 
in capital planning and budgeting processes at the very beginning and 
develop a deep understanding of the underlying critical success factors 
and how different funding options impact a project’s long-term success. 

Factors for Effective CAPEX Management

Every business faces capital budgeting decisions in their life-cycle. The 
most common of these is the simple “yes” versus “no” choice about a 
capital investment. The following are key factors which provide guidance 
in these situations.

	 1. 	Focus on cash flows, not profits. Cash flows indicate the economic 
reality of the project. Accounting profits are earned profits which 
might not be actual. Cash flows, on the other hand, are real

	 2.	 Focus on incremental cash flows. The premise of capital investment 
decision making is to find out whether the firm will be better off or 
worse off  after undertaking the project. Thus, the focus should be 
on the changes in cash flows affected by the project. There should 
be a detailed analysis, considering all the possible alternatives. For 
example, a proposal to invest in a new machine should explore ques-
tions: Is it necessary to replace the old machine? Will the new ma-
chine expand capacity? Will the machine reduce costs at current level 
of operations leading to increased efficiently? Will the machine result 
in secondary benefits of quality improvement, operational flexibil-
ity, and so on. The key parameter off project decision should be, 
“How will things change (i.e., be better or worse) if we undertake the 
project?”
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	 3.	 Consider “Time vale of money.” Cash flows should be recoverable as 
soon as possible. NPV is a better technique to incorporate the rel-
evance of the project.

	 4. 	Incorporate the risk factor. All projects do not have same level or risk. 
Risky projects should be compensated with a higher return for tak-
ing more risk. Organizations using risk mitigation techniques make 
better investment decisions than organizations that do not use these.

Capital Budgeting Practices: Business vs. Government

Despite certain similarities, the differences between the way capital bud-
geting is done in the private sector and governmental budgeting are in 
several respects.

In the first place, most private entities employ multiple capital budget-
ing techniques: Payback, NPV, and IRR. Private-sector capital budgeting 
is concerned only with decisions that have significant future conse-
quences. Therefore, its time horizon is the life of the decision. There has 
to be a distinction between operating budgeting and capital budgeting 
decision. In the operating decision the relevant time horizon is the op-
erational cycle of the project in question, and the focus is on the current 
performance. It is concerned with working capital management. Most 
governments try to make one process do the work of three, which is the 
cause of failure of these projects.

Second, private-sector capital budgeting is selective. It is usually con-
cerned only with new initiatives, and with long-term decisions that are 
expected to yield real benefits, whereas governmental budgeting is more 
comprehensive. All planned asset acquisitions, including current assets as 
well as long-term assets, are typically included under the appropriations 
process.

Third, private-sector capital budgeting tends to be a continuous pro-
cess. Most well managed firms always have multiple initiatives under de-
velopment. The decision to undertake an initiative is decided based on 
its viability. In contrast, capital budgeting in the government tends to be 
repetitive—most appropriations are done on annual basis.

Fourth, the objective of capital budgeting in the private sector is the 
identification of options with positive net present values, in consideration 
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of firm’s goal of shareholders wealth maximization. The government deci-
sions are guided by cost-benefit parameters as they are oriented toward 
public utility.

In the private sector, operating budgeting serves more of a manage-
ment control device. They are a means of motivating managers to serve 
the policies and purposes of the organizations to which they belong. In 
the private sector, capital budgeting is not primarily a process for detect-
ing and correcting performance errors. In operating budgeting, an orga-
nization’s commitments, the results of all past capital budgeting decisions, 
are converted into authority-responsibility relationship of the units and 
their managers.

Though business and government use similar terms for capital 
budgeting, yet they often refer to different things. For example, many 
state and local authorities remove large-scale investments in plant and 
equipment (highway construction, public housing, educational facilities, 
hospitals, and so on.) from their operating budgets to a plant or capital 
budget. Often they borrow the cash used to make these investments 
and match repayment of principle and interest payments to the life of 
the asset. These payments are then charged to the operating fund. This 
procedure turns capital budgeting practice on its head, that is, instead 
of converting future flows of benefits and costs to present values, large 
current outlays are converted into a stream of future payments.



# 156154     Cust: BEP     Au: Goel    Pg. No. 89 
Title: CAPITAL BUDGETING

K 
Short / Normal

DESIGN SERVICES OF

S4CARLISLE
Publishing Services

Introduction

Every project has some amount of risk. Therefore, incorporation of risk 
factor in the discounting rate becomes crucial for project decision. Risk 
exists because of the inability of the decision maker to make perfect 
forecasts.

There are three broad categories of the events influencing the invest-
ment forecasts:

a.	 General economic conditions
b.	 Industry factors
c.	 Company factors

What is Risk?

The risk associated with an investment may be defined as, “the variability 
that is likely to occur in future returns from the investment.” It is the dif-
ference that exists between estimated returns and actual returns.

CHAPTER 9

Risk Analysis in  
Capital Budgeting

The Present Chapter
It discusses the capital budgeting techniques used in evaluating a 
project under risk (uncertainty).
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In Risk, future loss can be foreseen but not in uncertainty. Uncer-
tainty is a situation where a range of differing outcome is possible, but 
it is not possible to assign probabilities to this range of outcomes. In in-
vestment appraisal, managers have to evaluate the riskiness of a project’s 
future cash flows. There is always a probability that the actual cash flows 
will differ from expected cash flows. The common measures of risk are 
discussed in the following section. There are three types of risks associated 
with a project:

	 (i)	 Stand-alone risk: This is the risk of the project itself which is mea-
sured in isolation from any other effect.

	 (ii)	 Corporate risk: This is the total or overall risk of the firm, viewed as 
a portfolio of investment projects.

	 (iii)	 Market or systematic risk: This is defined from the view point of 
shareholders and investors. Market risk is essentially the stock 
market’s assessment of a firm’s risk, measured by its beta, and its 
affect on share price.

Techniques for Risk Analysis

A. Statistical Techniques

Statistical techniques which are used for risk analysis are discussed as 
follows:

•	 Probability measure
•	 Expected Net Present Value (ENPV)
•	 Standard Deviation
•	 Coefficient of Variation

1. Probability Measure

Probability measure is a fundamental technique in risk analysis. It is 
defined as the likelihood of occurrence of an event. If an event is certain 
to occur, the probability of its occurrence is one but if an event is certain 
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not to occur, the probability of its occurrence is zero. Thus, probability of 
all events to occur lies between zero and one.

2. Expected Net Present Value

Once the probability has been assigned to the future cash flows, the next 
step is to find out the ENPV. It can be found out by multiplying the 
monetary values of the possible events by their probabilities. The follow-
ing equation describes the ENPV.

	
ENCFt

k t
ENPV

(1 )
t

n

0
∑=

+
=

	

Where ENPV is the expected net present value, ENCFt represents 
expected net cash flows in period t. k is the discount rate. 

T﻿he expected net cash flow can be calculated as follows:

	 ENCFt = NCFnt × Pnt	

Where NCFnt is net cash flow for nth event in period t and Pnt is the 
probability of net cash flow for nth event in period t.

Example
A company is considering an investment proposal costing Rs. 7,000 and 
has an estimated life of three years. The risk-free discount rate is 9%. The 
possible cash flows are given below:

Cash 
flow Prob.

Expected 
value

Cash 
flow Prob.

Expected 
value

Cash 
flow Prob.

Expected 
value

1000 0.2   200 2000 0.2   400 3000 0.3   900

2000 0.3   600 4000 0.4 1600 5000 0.4 2000

3000 0.5 1500 5000 0.4 2000 5000 0.2 1000

2300 4000 3900

Expected NPV
Year ENCF PV@9% PV
1 2300 0.917 2109.1

2 4000 0.841 3364
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Year ENCF PV@9% PV
3 3900 0.772 3010.8

ΣPV 8483.9

Less: Cash outflow 7000

ENPV (Rs.) 1483.9

3. Standard Deviation

Standard deviation (σ) is an absolute measure of risk analysis and it can 
be used in case of projects with similar cash outlay. It is the square root of 
variance and variance measures the deviation about expected cash flow of 
each of the possible cash flows. 

4. Coefficient of Variation

Coefficient of variation is a relative measure of dispersion and used 
where the projects involve different outlays/different expected value. It is 
calculated as follows:

	 C.V. = σ/Expected value * 100	

B. Financial Techniques

Following are the financial techniques which are used to incorporate the 
risk element in the discounting rate for project decisions:

•	 Certainty-equivalent coefficient/Conservative estimates
•	 Payback
•	 Break-even point/Margin of safety
•	 Risk-adjusted discount rate
•	 Key factor
•	 Shut-down factor
•	 Sensitivity analysis
•	 Scenario analysis
•	 Simulation
•	 Decision tree approach
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1. Certainty-Equivalent Coefficient /Conservative Estimates

Certainty-equivalent coefficient is used to find out the certainty factor 
of cash flows in a project.

It is based on three assumptions:

•	 Underestimate revenue
•	 Overestimate expenses
•	 Make a provision for contingencies

It is calculated as:

	 Certainty-equivalent  
Certain cash flow/Risk-less cash fl= oow

Risky cash flowcoefficient
	

Formally, equivalent coefficient is expressed as:

	
k

NPV NCF
(1 )

t t

f
t

t

n

0
∑= α

+
=

Steps
	 i.	 �Compute certainty-equivalent coefficient and reduce the forecasts of 

cash flows to some conservative levels.
	 ii.	 Multiply cash flows with the coefficient to get certain cash flows:
	iii.	 Cash flows × Certainty-equivalent coefficient = Certain cash flows.
	iv.	 Discount certain cash flows at risk-free rate.

T﻿he certainty-equivalent coefficient assumes a value between 0 and 1, 
and varies inversely with risk.

Example
A project is expected to generate a cash flow of Rs. 10,000. The proj-
ect is risky but the management feels that it will get at least a cash flow 
of Rs. 6,000. What is the certainty coefficient?

Solution:

	 Certainty equivalent cash flow
6,000

10,000
0.6

=

=
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Case let
From the following data, state which project is better if certainty-
equivalent coefficients are:

		  Project A	 Project B
	 1	 .90	 .80
	 2	 .80	 .70
	 3	 .50	 .60

Cash flows:

Year	 0	 Rs. −15,000	 Rs. −15,000
	 1	 5,000	 5,000
	 2	 4,000	 5,000
	 3	 2,000	 3,000

Risk-less discount rate is 4%.

Solution:
PVIF at 4%    I Yr.  .961    II Yr.  .924    III Yr.  .889
Discounted Cash Flows at Risk-free rate of 4%

Year A

Certain 
Cash 
Flows PV B

Certain 
Cash 
Flows PV

0
Rs.

−15,000 −15,000 −15,000 −15,000
1 (5,000 

× .90)
4,500 4,324 (5,000 

× .80)
4,000 3,844

2 (4,000 
× .80)

3,200 2,957 (5,000 
× .70)

3,500 3,234

3 (2,000 
× .50)

1,000 889 (3,000 
× .60)

1,800 1,600

8,170 8,678
NPV −6,830 −6,322

Though Project B is better but due to negative NPV of both, none 
can be accepted.
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2. Payback

This method, as applied in practice, is used more for risk measure-
ment in capital budgeting decision rather than a method to measure 
profitability.

Following are the merits of payback:

(a)	 It is simple in approach.
(b)	 It focuses on the near future and thereby emphasizes on the liquidity 

of the firm through recovery of capital.
(c)	 It favors short term projects over long-term, riskier projects.

3. Break-even Point

It indicates the point of survival with recovery of total cost.

	 Break-even Point  
Fixed Cost

Contribution per unit(of outp
=

uut/number of units)
	

	 Break-even Point  
Fixed Cost
P/V Ratio(of sales)

= 	

Margin of safety
It is the distance between actual and break-even sales. It is an indicator 
of the strength of a business. Therefore, it should be as long as possible.

Basically, it signifies the cushion over and above the break-even sales. 
By looking at margin of safety, one can find out how much sale could fall 
before going into red.

It is calculated as: Estimated Sales − Sales at Break-even Point

Example
A company produces a single product
S.P. per unit – Rs. 30
V.C. per unit –   Rs. 20
Total fixed cost – Rs. 1, 00,000
Actual Sales = 15,000 units
Calculate margin of safety.
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Solution:

	 Break-even sales
1, 00,000 (Fixed cost)

10 (Contribution)
 = 	

Break-even sales to cover fixed cost = 10,000 units.
Margin of safety = Rs. 15,000 – Rs.10,000 = Rs.5,000

		  or  5,000/15,000 × 100 = 33.33%.

Implications:

•	 If a company can sell more than 10,000 units, it will earn 
profit as fixed cost remains constant. If it sells less than 
10,000, there will be a loss.

•	 A high margin will indicate that profit will be made even if 
there is a substantial fall in sales or production by, say 30%, 
the company will still make profits.

•	 If margin is small, say 25 %, a small drop in sales or 
production will be a serious matter.

Case let
“MOS” – Inter-company comparison

		  Company A	 Company B
		  Rs.	 Rs.
	 Total sales	 2, 00,000	 4, 00,000
	 Break-even sales	 1, 00,000	 2, 50,000

Solution:

M/S	 1, 00,000	 1,50,000
Or	 50%	 37.50%

Break-even sales wise, Company B seems to be stronger than A.
But, margin of safety tells the other story. Company A is stronger 

than B.
So, “MOS” is useful in inter-firm comparison to indicate the relative 

position of firms.
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4. Risk-Adjusted Discount Rate

Investors expect a higher rate of return on risky projects as compared to 
less risky projects. So, a higher discount rate is used for more risky proj-
ects, whereas a lower discount rate is used for less risky projects.

Risk-adjusted Discount Rate:
	 = Risk-free rate + risk-premium rate	

Risk-adjusted discount rate allows for both time preference and risk 
preference.

Example
From the following data, state whether the project should be taken?

	 Project A
Cash flows:

Year	 0	 Rs. −60,000
	 1	 25,000
	 2	 20,000
	 3	 10,000
	 4	 10,000

Risk-less (risk-free) discount rate is 10%. Project A is perceived to 
be a risky project. The management considers risk-premium rate at 
5% for discounting the cash flows.

Solution:
Risk-free rate = 10%  
Risk-adjusted discount rate = 10% + 5% = 15%

Discounted Cash Flows

Year At 10% At 15%

0 Rs. −60,000 Rs. −60,000
1 (25,000 × .909) 22,725 (25,000 × .869) 21,725 
2 (20,000 × .826) 16,520 (20,000 × .756) 15,120
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5. Key Factor

It is the limiting factor which influences the project decision-making to a 
critical level. That’s why; it is also called as critical factor.

Example
A Ltd. is a labor-intensive company.

Comment on the relative risk and profitability of the following 
products in regard to man-hours:

	 Product 1	 Product 2 
	 Rs.	 Rs. 
Materials	 400	 300
Wages 	 100	 200
Fixed Overhead	 250	 100
Variable Overhead	 150	 200
Profit 	 200	 300
	 1,100	 1,100
Man-hours per week	 250 hrs.	 200 hrs.

Solution:
Comparative Statement of Risk & Profitability

Product 1
Rs.

Product 2
Rs.

Sale Price per unit (S = C + P)
Less: �Variable cost per unit  

(Materials + Wages + Variable Overhead)

1,100
650

1,100
700

Contribution per unit
Less: Fixed cost per unit

450
250

400
100

Profit per unit 200 300
Contribution per hr. (Contribution/Hrs.) 1.80 2.00

Year At 10% At 15%

3 (10,000 × .751) 7,510 (10,000 × .657) 6,570
4 (10,000 × .683) 6,830 (10,000 × .571) 5,710

53,585 49,125
NPV −6,415 −10,875
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Contribution per unit and P/V Ratio are higher in case of product A. 
If hrs. is the limiting factor, product B is more profitable, otherwise 

product A would be more profitable. It means product A is more risky on 
account of labor.

6. Risk of Shut down

(Operate or Shut down)
Here, the focus is to decide the risk level with regard to operate vs. 

shut down for a project or business as a whole.

Example

M&Co. is operating below 50% of its capacity. It expects that the 
volume of sales will drop the present level of 10,000 units per month. 
Management is concerned that a further drop in sales volume will cre-
ate a loss and therefore plans to suspend the operations, until better 
market conditions prevail and also there is a better selling price.

Present operating Income Statement
Sales revenue (10,000 units @ Rs. 3)		  Rs. 30,000
Less: Variable costs@ Rs. 2 per unit	 20,000
Fixed costs	 10,000	 30,000
Net income	 	 0

Fixed cost at shut down will be Rs. 4,000
Find out the risk level of shut down.

Solution:
Shut-down risk is there when sales volume drops below 6,000 units 
per month.

Fixed cost if plant operates	 = Rs. 10,000
Fixed cost if plant shuts down = Rs, 4,000

So, Additional costs to be recovered when operating = Rs. 6,000

7. Sensitivity Analysis

Sensitivity analysis is a technique of analyzing change in the project’s 
NPV (or IRR) for a given change in one of the variables. It analyzes how 
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NPV or IRR changes with change in any of the input variables (e. g., the 
initial outlay, selling prices, sales volumes, project life span, and so on.). 
That’s why it is also called as “what if analysis.”

The following steps are involved in the use of sensitivity analysis:

(a)	� Identification of all those variables, which have an influence on the 
project’s NPV (or IRR).

(b)	� Analysis of the impact of the change in each of the variables on the 
project’s NPV.

Why Sensitivity Analysis?
	(i)	 �To determine how sensitive the NPV/IRR is to changes in any of the 

key variables, and
(ii)	 �To identify which variable has the most significant impact on NPV/

IRR.

Case Study (AB Company)
The financial manager of AB socks manufacturing Co. is considering the 
installation of a plant of Rs. 1 lakh with a life of 4 years to increase its pro-
cessing capacity. The expected values of the key variables are as follows:

1. Investment (Rs.)	 1, 00,000
2. Sales Volume (units)	 10,000
3. Unit Selling Price (Rs.)	 15
4. Unit Variable Cost (Rs.)	 6.75
5. Annual Fixed Cost (Rs.)	 40,000
6. Depreciation (WDV)	 25%
7. Corporate Tax Rate	 35%
8. Discount Rate	 12%

The financial manager wishes to find out the effect on NPV if any of 
the following variables changes:

Critical Variables
Sales Volume	 25% Increase	 25% Decrease
Unit Selling Price (Rs.)	 25% Increase	 25% Decrease
Unit Variable Cost (Rs.)	 25% Increase	 25% Decrease
Salvage value is assumed to be zero
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Solution:
Net Present Value = PV of cash inflows – PV of cash outflows
Cash Outflow = Rs. 1, 00,000
Cash Inflows = ?

Cash Inflows (Rs.)

1 2 3 4

Revenue 15, 00,000 15, 00,000 15, 00,000 15, 00,000
Less: �Variable Cost

Fixed Cost
Depreciation

67,500
40,000
25,000

67,500
40,000
18,750

67,500
40,000
14,063

67,500
40,000
10,547

EBIT 13, 67,500 13, 73,750 13, 78,437 13, 81,953
Less: Tax 4, 78,625 4, 80,813 4, 82,453 4, 83,684

PAT 8, 88,875 8, 92,937 8, 95,984 8, 98,269

Net Cash Inflow 9, 13,875 9, 11,687 9, 10,047 9, 08,816

(PAT + Depreciation)

Critical Variables
Sales Volume	 25% Increase	 25% Decrease
Present = 1,000
	 1,250	 750
Unit Selling Price (Rs)	 25% Increase	 25% Decrease
Present = Rs.15
	 16.50	 12.75
Unit Variable Cost (Rs)	 25% Increase	 25% Decrease
Present = Rs.6.75
	 7.425	 6.075

Year	 1	 2	 3	 4

PV at 12%	 .893	 .797	 .712	 .636

Present value of inflows  
	 = �9,13,875 × .893 + 9,11,687 × .797 + 9,10,047 × .712 

+ 9,08,816 × .636 
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	 = 8,16,090 + 7,26,615 + 6,47,953 + 5,78,007  
	 = Rs. 27, 68,665

Hence, NPV = 27, 68,665 – 1, 00,000 = Rs. 26, 68,665

8. Scenario Analysis

It analyzes the impact of alternative combinations of variables, called sce-
narios, on the project’s NPV (or IRR).

The various scenarios which are developed for this purpose are:

•	 Pessimistic,
•	 Optimistic,
•	 Most likely

The sensitivity analysis assumes that variables are independent of each 
other. In practice, the variables will be interrelated and they may change 
in combination. This is where ‘scenario analysis’ is useful.

 (i)	 For Optimistic
Higher estimates are made for selling prices and sales volumes and 
lower estimates for unit costs, and so on.

(ii)	 For Pessimistic
More Pessimistic assumptions and estimates are made.

Risk Measurement: Optimistic NPV − Pessimistic NPV 
= Range [A statistical measure of dispersion (risk)]

Case Study (XY Water Purifying Company)
The financial manager of XY Water Purifying Co. is considering purchas-
ing a machine of Rs. 10,000 to increase its purifying capacity. The life 
span of the machine is 4 years. The expected values of the key variables 
are as follows:

1.	 Investment(Rs.)	 10,000
2.	 Sales Volume (units -liter)	 1,00,000
3.	 Unit Selling Price (Re 1 liter)	 1
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4.	 Unit Variable Cost (Rs)	 .50
5.	 Annual Fixed Cost (Rs)	 25,000
6.	 Depreciation (SLM)	 25%
7.	 Corporate Tax Rate	 35%
8.	 Discount Rate	 10%

The financial manager wishes to find out the effect on NPV of the 
following scenarios:

Scenarios
Base Values	 	 Pessimistic	 Optimistic	 Most likely
Variables:
Selling Price	 1	 .75	 1.25	 1.25
(Rs.)
Sales Volume	 1,00,000	 75,000	 1,25,000	 80,000
(units)     
Variable Cost	 .50	 .60	 .50	 .55
(Rs.)
Fixed Cost	 25,000	 30,000	 20,000	 25,000
(Rs.)

Solution:
Net Present Value = PV of cash inflows − PV of cash outflows
Cash Outflow = Rs. 10,000
Cash Inflows = ?

1. Cash Inflows (Base Values, Rs.)

		  1	 2	 3	 4
Revenue	 1, 00,000	 1, 00,000	 1, 00,000	 1, 00,000
Less: Variable Cost	 50,000	 50,000	 50,000	 50,000
	 Fixed Cost	 25,000	 25,000	 25,000	 25,000
	 Depreciation	 2,500	 2,500	 2,500	 2,500
EBIT 	 22,500	 22,500	 22,500	 22,500  
Less: Tax	 7,875	 7,875	 7,875	 7,875

PAT	14,625	 14,625	 14,625	 14,625

Net Cash Inflows	 17,125	 17,125	 17,125	 17,125 
(PAT + Depreciation)
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Present value of inflows (At 10% for 4 years) 
= 17,125 × 3.170
= Rs. 54,286 
Hence, NPV = 54,286 − 10,000 = Rs. 44,286

2. Cash Inflows (Pessimistic, Rs.)
S.P.  = Re .75	 Sales Volume = 75,000 units
V.C. = Re .60	 Fixed Cost = Rs. 30,000

1 2 3 4

Revenue 56,250 56,250 56,250 56,250 
Less: Variable Cost 45,000 45,000 45,000 45,000

Fixed Cost 30,000 30,000 30,000 30,000
Depreciation 2,500 2,500 2,500 2,500

EBIT (21,250) (21,250) (21,250)        
(21,250) 

Less: Tax - - - -

PAT (21,250) (21,250) (21,250) (21,250) 
Net Cash Inflows (18,750) (18,750) (18,750) (18,750)

(PAT + Depreciation)

Present value of inflows (At 10% for 4 years) 
= (18,750) × 3.170
= Rs. (59,438) 
Hence, NPV = −59,438 − 10,000 = Rs. −69,438

3. Cash Inflows (Optimistic, Rs.)
S.P.  = Rs. 1.25	 Sales Volume = 1, 25,000 units
V.C. = Re .50		 Fixed Cost = Rs. 20,000

1 2 3 4

Revenue 1, 56,250 1, 56,250 1, 56,250 1, 56,250
Less: Variable Cost 62,500 62,500 62,500 62,500
        Fixed Cost 20,000 20,000 20,000 20,000
        Depreciation 2,500 2,500 2,500 2,500
EBIT 71,250 71,250 71,250 71,250 
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Less: Tax 24,938 24,938 24,938 24,938
PAT 46,312 46,312 46,312 46,312 

Net Cash Inflows 48,812 48,812 48,812 48,812 

(PAT + Depreciation)

Present value of inflows (At 10% for 4 years) 
= 48,812 × 3.170
= Rs. 1, 54,734
Hence, NPV = 1,54,734 – 10,000 = Rs. 1, 44,734

4. Cash Inflows (Most likely, Rs.)
S.P. = Rs. 1.25	 Sales Volume = 80,000 units
V.C. = Re .55	 Fixed Cost = Rs. 25,000

1 2 3 4

Revenue 1, 00,000         1,00,000 1,00,000 1, 00,000
Less: Variable Cost 44,000 44,000 44,000 44,000

Fixed Cost 25,000 25,000 25,000 25,000
Depreciation 2,500 2,500 2,500 2,500

EBIT 28,500 28,500 28,500 28,500  
Less: Tax 9,975 9,975 9,975 9,975 

PAT 18,525 18,525 18,525 18,525 

Net Cash Inflows
(PAT + Depreciation)

21,025 21,025 21,025 21,025 

Present value of inflows (At 10% for 4 years) 
= 21,025 × 3.170
= Rs. 66,649 
Hence, NPV = 66,649 − 10,000 = Rs. 56,649
Comparative Picture
Present NPV 	 Rs. 44,286
NPV (Pessimistic)	 Rs. −69,438
NPV (Optimistic)	 Rs. 1, 44,734
NPV (Most likely)	 Rs. 56,649
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Range = 1, 44,734 − (−69,438)
	 = Rs. 2, 14,172

9. Simulation Analysis

It is the computerized version of scenario analysis which uses continuous 
probability distributions.

The values are selected for each variable based on given probability 
distributions, and then NPV and IRR are calculated.

The Process is repeated many times (may be 1,000 or more). The end 
result is probability distribution of NPV and IRR based on sample of 
simulated values.

10. Decision Tree Analysis

Decision tree is a graphic display of relationship between a present deci-
sion and possible future event, future decisions and their consequences. It 
is used for sequential investment decisions.

Steps in Decision Tree Approach:

1.	� Define investment plan. An investment plan could be launching a new 
product, purchasing a plant or development of the existing plant.

2.	� Identify decision alternatives. Once the investment plan is identified, 
the next step is to identify the possible alternatives. For example, if the 
plan is to purchase a plant the alternatives developed would be:
•	 Not to purchase the plant
•	 To purchase a large plant
•	 To purchase a small plant
•	 To purchase a medium plant 

3.	 Draw a decision tree. Following information is needed here:
•	 Decision points (cash outlay)
•	 Chance events (Graph the projected cash flows, probability, 

the expected present values, etc. on the decision tree 
branches.)

4.	� Analyze data. This is the final stage where data is analyzed and mean-
ingful conclusion is drawn for application.
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Introduction

Capital rationing implies investment in projects within limited capital 
resources. It is the process of allocating money among different projects, 
where the amount of money to be invested is limited. Companies ration 
their capital and investments among different opportunities as countries 
use rationing of food. In case of capital rationing, the company may not 
be able to invest in all profitable projects. Therefore, the key to decision 
making under capital rationing is to select those projects that maximize 
the total net present value given the capital budget limit.

Capital rationing provides a practical approach to the capital 
budgeting because in real life situations, the possibility of limited financial 
resources is obvious. In capital rationing the most important criterion for 
investment decision is neither the NPV nor IRR, rather it is “percent 
budget utilization.” In other words, what percentage of the total money 
to be invested is mobilized? Money is always in short supply and it is only 
the available amount of money that a company has to spend in different 
projects. Therefore, it is important to mobilize as much money as possible 
in the projects on which IRR is greater than risk free rate for maximizing 
the return on your portfolio.

CHAPTER 10

Capital Budgeting Under 
Capital Rationing

The Present Chapter
It discusses the capital budgeting practices under capital 
rationing.
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Capital Rationing Method

The capital rationing method consists of the following steps. The steps are

	 1.	 Evaluate the investment proposals using the capital budgeting tech-
niques of Net Present Value (NPV), Internal Rate of Return (IRR), 
and Profitability Index (PI).

	 2.	 Rank them based on the above criterion.
	 3.	 Select the projects in descending order of their profitability within 

the given capital budget.
	 4.	 Compare the result of each technique with respect to total NPV and 

select the best project.

Example
Suppose there are five projects with below mentioned cash out-
flow and their evaluation results based on NPV and IRR along 
with their respective rankings. The capital investment budget is 
Rs. 500 million.

Projects Initial 
cash 

outflow

Evaluation Ranking

NPV IRR NPV IRR
A 250 150 18% 2 5

B 250 250 20% 1 4

C 200 100 25% 5 3

D 150 120 30% 3 1

E 100 110 28% 4 2

Based on individual method, following result will be obtained:

NPV

Projects ICO NPV IRR
B 250 250

A 250 150

500 400
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IRR

Projects ICO NPV IRR
D 150 120 30%

E 100 110 28%

C 200 100 25%

450 330

So, we will go with B and A to achieve maximum value of 400.

Case let
Consider the following projects with a required rate of return of 4%.

Which projects, if any, should be selected if the capital budget is?

(a) Rs.100?
(b) Rs.200?
(c) Rs.300?
(d) Rs.400?
(e) Rs.500?

Solution:
Possible decisions:

Budget Choices NPV Choices NPV Choices NPV
Rs. 100 One Rs. 20

Rs. 200 One Rs. 20 Two Rs. 15

Rs. 300 One + Five Rs. 35 Two Rs. 15

Rs. 400 One + Two Rs. 50 Three Rs. 40

Rs. 500 One + Three Rs. 60 Four Rs. 45 Two + Five Rs. 45

Optimal choices

So, the project which maximizes the total net present value for any 
given budget is selected.

 Types of Capital Rationing

Under capital rationing, the management has to determine not only 
the profitable investment opportunities, but also it has to obtain that 
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combination of the profitable projects which yields highest NPV within 
the available funds.

Capital rationing may rise due to external factors or internal constraints 
imposed by the management. Thus, there are two types of capital rationing. 

•	 External capital rationing 
•	 Internal capital rationing 

External Capital Rationing

It mainly occurs on account of the imperfections in capital markets. Im-
perfections may be caused by deficiencies in market information, or due 
to lack of free flow of capital. The NPV method will not be useful if capi-
tal markets are not favorable for shareholders.

Internal Capital Rationing

It is caused by internal constraints on account of policy of the manage-
ment. For example, it may be decided not to obtain additional funds by 
incurring debt as a part of firm’s conservative financial policy. Manage-
ment may fix a limit to the amount of funds to be invested by the man-
agers in specific projects. As a result of these restrictions, some profitable 
projects may have to be forgone because of the lack of funds though the 
NPV rule works well with shareholders here.

Internal capital rationing is generally used as a means of financial 
controls for checking the performance of divisional managers by putting 
upper limits to their capital expenditures. Similarly, a growing company 
may put investment limits to grow at steady pace and avoid major strains 
and organizational problems.

Factors for Capital Rationing

In capital rationing, the most important factor is the person who is respon-
sible for the decisions relating to capital budgeting and capital rationing. 

There are situations in which one does not invest in the project de-
spite being the best project and providing the highest return. The reasons 
for these capital constraints are discussed below.
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	 1.	 High investment: The best project may require a very high initial 
investment and the company may not have that money. So, it is 
forced to reject that project.

	 2.	 Limited resources: The company may not have the necessary 
human resource, knowledge, or talent for undertaking the project. 
The project might have high NPV but if you cannot manage it, you 
are forced not to invest in that project.

	 3.	 No debt: If the company does not want to raise debt due to high 
interest burden and risk factor, it would go for capital rationing. 

	 4.	 Growing company: If the company is starting out, there might be 
pressures of not going too aggressively and therefore, end up follow-
ing capital rationing.

Example
There are three mutually exclusive real asset projects to choose 
from. Total budget is Rs.10,000.

Project
Investment 

(Rs.) IRR NPV (Rs.)

A 4,000 30% 4,000
B 5,000 40% 6,000
C 3,000 40% 5,000

Which project you will choose from the above projects?

Solution:
All three projects cannot be selected because of the budget constraint 
of Rs. 10,000 and the total investment in all three projects is 12,000 
(= 4,000+5,000+3,000). One has to go through capital rationing pro-
cess and choose from among these three different projects.

Let us explore the possible options:
Option 1:
If we select projects A and B, we have to look at the combined NPV of 
these projects and the average IRR of this portfolio. Then, it has to be 
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analyzed in the light of the capital rationing, that is, what percentage of 
total budget available is being utilized if we invest in these projects.

Total NPV of these two projects = 4,000 + 6,000 = 10,000
Simple Average IRR = 35% = (30 + 40)/2
NPV of Rs. 10,000 looks good relatively to the size of investments of 

Rs. 9,000.
Nonweighted 35% seems to be attractive IRR. 
Finally, let’s look at percent budget utilization for this option
Budget Utilization = 4,000 + 5,000 = 9,000 (out of 12,000)
This option is utilizing 75% of total budget. 
Now we repeat the same practice for the other options available to us.

Option 2:

Select Projects B and C because they have the highest NPV’s. 
Total NPV = 6000 + 5000 = 11000
Average IRR = 40%
Budget Utilization = 5000 + 3000 = 8000

Summary:

Budget Utilization NPV Avg IRR

Option 1 Rs.9,000 (75%) Rs.10,000 35%
Option 2 Rs.8,000 (66.67%) Rs.11,000 40%

It is clear from the above that option 2 is best option. It has the high-
est NPV of Rs. 11,000 with a budget utilization of mere 66.67% at an 
average IRR of 40%. The 33.33% of money available in option 2 can be 
used for some other projects.

But, there is another side also to this case. It has utilized only 66.67% of 
budget as compared to option 1 of 75%. The 33.33% of the money available 
for investment is wasted and is lying idle comparatively to 25% of unused 
money in option 1. The idle money available in company should earn some 
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return on it. If you do not have the attractive project to invest in, you are 
forced to keep it in a bank account that will yield 9% to 10%. 

So, the percent of budget utilize by any portfolio is very important 
and it should be as close to 100 % as possible. This factor should also not 
be ignored.

Problems in Capital Rationing

There are numerous problems attached to capital rationing investment 
decisions. These are discussed below.

1. Different Size of Cash Flows

The difference in size of initial investment (or outlay) may lead to a prob-
lem of unused money. The budget utilization will be different. So, com-
paring a project with small cash flows taking place at regular interval to 
the project with large cash flows at different times results in money not 
utilized fully. In this way, money is being wasted.

2. Timing Difference of Cash Flows

A good project might suffer from a lower IRR even though its NPV is 
higher. It will earn its larger cash flows at a later point of time. These 
timing difference of cash flows is another bottleneck in capital rationing 
decisions.

3. Different (or Unequal) Lives of Different Projects

The problem can occur due to comparing two projects with different 
lives, like comparing a printing machine with xerox machine.
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SECTION 4 

Financing Decision
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Introduction

Financing of a project is equally an important task as the project selec-
tion is. Therefore, the discounting rate used in the project decision can 
determine the success of the project. There are various financing options 
available which are used for the project, (i) equity, (ii) debt and equity, 
and (iii) debt, equity, and preferred stock. These financing options are 
used, depending upon their risk-return trade-off. The discounting rate is 
based on the type of financing used for the project.

What Is Cost of Capital?

It is the cost of raising the funds for investment purposes. It is often 
referred to as cut-off rate, target rate of return, hurdle rate. Cost of capital 
and Weighted Average Cost of Capital (WACC) are used interchangeably.

It is important on account of two factors:

	 (i)	 Capital budgeting decision: Cost of capital is used as a yard stick to 
accept/reject a project.

	 (ii)	 Capital Structure Decision: Cost of funds is used to assess the cost-
risk factor of various sources of finance and based on the cost ef-
ficiency; funds are selected for financing the project.

CHAPTER 11

Cost of Capital

The Present Chapter
It discusses the concept of cost of capital to be used as a 
discounting rate in capital budgeting appraisal.
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Classification of Costs

Costs are classified into two following categories:
	 1.	 Explicit costs: These are the costs that the firm pays to procure a 

source of finance. These are fixed and visible. They consist of
(a)	Debt
(b)	Preference shares

	 2.	 Implicit Costs: Here, no “assured cost” is attached to a source of 
finance. They are an opportunity cost. They comprise of
(a)	Equity shares
(b)	Retained earnings

Computation of Cost of Capital

The process of computation of cost of capital comprises of the following 
steps:

1. Compute Specific Costs (Cost of each Source of Fund)

	 (i)	 Cost of debt
	 (ii)	 Cost of preference shares
	 (iii)	 Cost of equity
	 (iv)	 Cost of retained earnings

2. Assign Weights to Specific Costs (to each Source of Fund)

	 (i)	 Book value vs. Market value
Multiply (1) by (2) to get cost of capital (WACC)

ko = kdwd + kpwp + kewe + krwr

I. Computation of Specific Costs

1. Cost of Debt

It is an explicit cost as it is fixed and known. It provides tax shield to the 
corporate for interest payments, that is, interest paid is tax deductible. 
(See the illustration below.)
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Tax shield on Interest
25% tax rate

						      B (Rs. 2,000 
			   A (Zero debt) 		   debt@10%)

EBIT	       1,000	            1,000

Less: Interest	 –	               200

EBT	       1,000	 800

Less: Tax	          250	 200

PAT	         750	 600

Effective interest rate		  7.5%

Effective rate = I (1 − T) = 10(1 − 0.25) = 7.5%

So, tax reduces the ef﻿fective rate of debt for the company.

Cost of debt kd   
I
N

(1 T)( ) = −

Here, I = Annual Interest payment
	  NP = Sale proceeds of debentures (Par value − discount + 

premium − floatation cost)
	  T = Tax rate

Example
A company issues 10% irremediable debentures of Rs. 1, 00,000 at a face 
value of Rs.100. The company is in 35% tax bracket. Calculate the cost 
of debt (after tax) if the debentures are issued at (i) par, (ii) 10% discount, 
and (iii) 10% premium

Solution:

	 1.	 Issued at par

kd = − = − =I
NP

T( ) ( . ) . ( . %)1
10
100

1 0 35 0 065 6 5
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	 2.	 Issued at discount

kd = − = − =1
1

10
90

1 0 35 0 072 72
NP

T( ) ( . ) . ( %)

	 3.	 Issued at premium

kd = − = − =I
NP

T( ) ( . ) . ( . %)1
10
110

1 0 35 0 059 5 9

2. Cost of Preference Capital

It is also an explicit cost as the rate of dividend is fixed and known. But, 
dividend paid is not tax deductible so there is no tax shield here.

Cost of Preference kp 
D

NP
( ) =

Here, 	 D = Preference dividend
	 NP = Sale proceeds of preference (Par value − discount + pre-
mium − floatation cost)

Example
A company raises preference share capital for perpetuity of 1, 00,000 
by issue of 10% preference shares of Rs. 10 each. The company is in 
35% tax bracket. Calculate the cost of preference capital when they 
are issued at (i) par, (ii) 10% discount, and (iii) 10% premium

Solution:

	 1.	 Issued at par

Kp = = =D
NP

1
10

0 1 10. ( %)

	 2.	 Issued at discount

Kp = = =D
NP

1
9

0 11 11. ( %)
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3. Issued at premium

Kp = = =D
NP

1
11

0 009 9 09. ( . %)

3. Cost of Equity Capital

It is an implicit cost as there is no assured/coupon rate of return involved 
here. Cost of equity capital (COEC) is the rate of return that the firm 
must earn to meet shareholders’ expectations and thereby increase share-
holders’ wealth. It is usually calculated by capital asset pricing method 
(CAPM).

Capital Asset Pricing Method (CAPM)

a.	 It is the most widely used approach to calculate cost of equity.
b.	 It describes the “risk-return” trade-off for securities.
c.	 It is based on certain assumptions:
	 (i)	 the efficiency of the security markets; and
	 (ii)	 investors’ preferences

Types of Investment Risks:

	 1.	 Diversifiable/Unsystematic risk/Specific risk (like management poli-
cies, strikes)

	 2.	 Nondiversifiable/Systematic risk / Market risk (like interest rate 
changes, inflation)

The only risk that the investors are sensitive to is the “systematic risk.” 
So, measurement of nondiversifiable/systematic risk is relevant for an in-
vestment decision making.

Measurement of non diversifiable risk/systematic risk
According to CAPM, nondiversifiable risk of an investment/security 

is measured by “beta” coefficient.
“Beta” (β) is a measure of the volatility or sensitivity of a security’s 

Return (capital gains plus dividend) in relation to changes in the returns 
of the overall capital or stock market.
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So, risk of an individual security is the “Volatility of the security re-
turn vis-à-vis the return of the market portfolio.”

Categories of Beta:

1. Aggressive beta: Shares with a beta more than 1 and are more risky.
2. Average/Neutral beta: Shares with a beta equal to 1.
3. Defensive beta: Shares with a beta less than 1 are less risky.

CAPM Equation:

ke Rf b km Rf= + −( )

Here, 
	 ke = Cost of equity capital

	 Rf = the risk free rate of return

	 km = Expected market return, that is, return expected on the 
market portfolio of shares

	 km − Rf = risk premium (difference between expected market 
return and risk free rate of return)

	 b = beta of the firm’s share (systematic risk of an equity share in 
relation to the market)

Calculation of Beta:

β =
σ

=
σ σ

σ × σ
=

σ
σ

×

Covar

Cor
Cor

j
j m

m

j m j m

m m

j

m
j m

,
2

,
,

β j

jm
m

=

=

Covariance
Variance

Co-movementsof individual stock annd market Index volatility
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Example

The financial manager of Enterprising ventures wishes to use the CAPM 
to determine the firm’s cost of equity capital. The investment bank of the 
firms provides the following information regarding the same:

Risk free rate is currently 6 percent
Market return is 12 percent
Firm’s beta is 1.4

Solution: 
Ke Rf Km Rf= + −

= + −
= +
=

β( )
% . ( % %)
% . ( %)
. %

6 1 4 12 6
6 1 4 6
14 4

4. Cost of Retained Earnings

It is also an implicit cost with no explicit obligation to pay a return.
Cost of retained earnings is the re-earning foregone by the sharehold-

ers. In other words, the cost of retained earnings is the opportunity cost of 
retained earnings.

So, kr = ke

II. Assigning Weights to Specific Costs

This involves determination of the proportion of each source of fund in 
the total capital structure of the company.

Weights here may be either:
(a)	Historical weights (for existing capital structure).

	 Here, actual/target capital structure proportion is the basis.
	(i) book value, or

		 (ii) market value weights.
Market value weights are preferred over book value weights.
(b)	Marginal weights (for new capital structure).
	 The proportion of each type of capital to be raised is the basis here.
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III. Multiply Specific Costs With Weights to  
Get Total Cost

Weighted Average Cost of Capital (WACC)

ko wiki
ko kd wd kewe kpwp

=
= − + +

∑
( )1 T

Here, ko = WACC
	  wd,we,wp = weights of each source in the capital structure

Case let 1
From the following capital structure of a company, calculate the over-
all cost of capital using (a) book value weights, and (b) market value 
weights:

Source Book Value (Rs.) Market Value (Rs.)

Equity Share Capital 45,000 90,000
(Rs. 10 shares)
Retained Earnings 15,000
Preference Share 
Capital

10,000 10,000

Debentures 30,000 30,000

The after-tax cost of different sources of finance is as follows:
Equity Share Capital: 14%; Retained Earnings: 13%; Preference 

Share Capital:10%; Debentures: 5%.

Solution:

(a)	 WACC (Book Value Weights)
 
Source  
(1)

Amount (Rs.)  
(2)

 
Proportion 

(3)

 
After Tax 

(4)

Weighted 
Cost  

(3) × (4)

Equity 
Share  
Capital

  45,000 0.45 14% 6.30%
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Source  
(1)

Amount (Rs.)  
(2)

 
Proportion 

(3)

 
After Tax 

(4)

Weighted 
Cost  

(3) × (4)

Retained 
Earnings

  15,000 0.15 13%   1.95%

Prefer-
ence Share 
Capital

  10,000 0.10 10%   1.00%

Debentures   30,000 0.30   5%   1.50%

100,000 10.75%

So, WACC (Ko) = 10.75%

(b)	WACC (Market Value Weights)

 
Source  
(1)

Amount (Rs.)  
(2)

 
Proportion 

(3)

 
After Tax 

(4)

Weighted 
Cost  

(3) × (4)

Equity 
Share  
Capital

   90,000 0.692 14%   9.688%

Prefer-
ence Share 
Capital

   10,000 0.077 10%   0.770%

Debentures    30,000 0.231   5%   1.155%
1,30,000 11.613%

So, WACC (Ko) = 11.613 %

Case let 2
There is a project requiring an investment of Rs. 5,00,000. The com-
pany is proposing to finance it with Rs. 4 lacs of debt and Rs. 1 lac of 
retained earnings. The effective cost of debt is 8% and cost of equity 
is 15%.

From the above information, calculate the overall cost of capital 
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Solution:

	 WACC (Book Value Weights)

 
Source  
(1)

Amount (Rs.)  
(2)

 
Weights 

(3)

 
After Tax 

(4)

Weighted 
Cost  

(3) × (4)

Debt 
Capital

4,00,000 0.8   8% 6.4%

Retained 
Earnings

1,00,000 0.2 17% 3.4%

5,00,000 9.8%

So, WACC(Ko) = 9.8%.
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SECTION 5 

International Perspective
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Introduction

Foreign-exchange rates, interest rates, and inflation are three external 
factors that affect multinational companies (MNCs) and their markets. 
They are particularly useful for evaluating international capital budgeting 
decisions. Foreign-exchange rates have the most significant effect on the 
capital budgeting process. A foreign investment project will be affected 
by exchange rate fluctuations during the life of the project. But, these 
fluctuations are difficult to forecast. Therefore, correct hedging methods 
need to be used to incorporate these changes. The cost of capital is used 
as a cut-off point to accept or reject a proposed project. Since, the cost 
of capital is the weighted average cost of debt and equity; interest rates 
also play a key role in a capital expenditure analysis. Most components 
of project cash flows—revenues, variable costs, and fixed costs—rise in 
line with inflation. Hence, a capital expenditure analysis requires price 
projections for the entire life of the project.

The investment decision in a foreign country is the outcome of combina-
tion of strategic, behavioral and economic considerations. The choice of a spe-
cific project within a particular market requires an evaluation of its economic 

CHAPTER 12 

Capital Budgeting for the 
Multinational Firms

The Present Chapter
It discusses the capital investment practices at the international 
level.
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feasibility. For an MNC, capital budgeting involves economic analysis of the 
firm’s investment opportunities and its survival and sustainability depends on 
the most profitable investment opportunity. Correct use of capital budgeting 
techniques can help the firm in identifying the international projects worthy 
of implementation from those that are not. Capital budgeting for an MNC 
is complicated because of the complexity of cash flows and financing options 
available to the MNC.

Factors Affecting Foreign Capital Investment

Multinational capital budgeting is considerably more complex as com-
pared to domestic investment due to a number of factors that need to be 
considered. These factors are as follows: 

1. Terminal Values

Terminal values of long-term projects are always difficult to estimate, they 
become far more difficult in the multinational context due to the added 
complexity of the factors, such as divergent perspectives on the value of 
acquiring the assets. This is particularly relevant if the assets are located in 
a country that is economically segmented due to cross-border restrictions 
on the flow of physical or financial assets.

2. Discount Rate

The higher discount rate is set up for capturing the additional uncer-
tainties arising from exchange risk, political risk, inflation, and such fac-
tors. For making these adjustments, multinational firms use wide-ranging 
publicly available data, historical analysis, and professional advice to 
make reasonable decisions.

3. Financing versus Operating Cash Flows

In multinational investment projects, the type of financing is very critical 
in deciding the attractiveness of projects to the parent company. Thus, 
cash may flow back to the parent because the project is structured to 
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generate such flows via royalties, licensing fees, dividends, and so on. Unlike 
domestic capital budgeting, operating cash flows cannot be kept separate 
from financing decisions.

4. Parent versus Project Cash Flows

Parent (home country) cash flows must be distinguished from project 
(host country) cash flows. While parent cash flows reflect all cash flow 
consequences for the consolidated entity, project cash flows look only at 
the single country where the project is located.

5. Foreign Currency Fluctuations

Another added complexity in multinational capital budgeting is the sig-
nificant effect that fluctuating exchange rates can have on the prospective 
cash flows generated by the investment. From the parent’s perspective, 
future cash flows abroad have value only in terms of the exchange rate at 
the date of decision. In conducting the analysis, it is necessary to forecast 
future exchange rates and to conduct sensitivity analysis of the project’s 
viability under various exchange rate scenarios.

6. Long-term Inflation Rates

Differing rates of national inflation and their potential effect on com-
petitiveness must be considered. Inflation will have the following effects 
on the value of the project: (a) it will impact on the local operating cash 
flows, both in terms of the prices of inputs and on the sales value; (b) it 
will impact on the parent’s cash flow by affecting the foreign-exchange 
rates, and (c) it will affect the real cost of financing choices between for-
eign and domestic sources of capital.

7. Relevant Cash Flows

They are the dividends and royalties that are passed from each subsid-
iary to a parent firm. As these net cash flows must be converted into 
the currency of a parent company, they are subject to future exchange 
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rate changes. Moreover, foreign investment projects are subject to po-
litical risks such as exchange controls and discrimination. Normally, 
the cost of capital for a foreign project is higher than that for a similar 
domestic project due to two major risks of political risk and exchange 
risk.

8. Subsidized Financing

In situations where a host government provides subsidized project-financ-
ing at below-market rates, the value of that subsidy must be explicitly 
considered in the capital budgeting analysis. If a company uses the subsi-
dized rates in the analysis, there is an implicit assumption that the subsidy 
will exist through the life of the project. 

9. Political Risk

This is another factor that can significantly impact on the viability and 
profitability of foreign projects. Changes in a country’s government, its 
policies can affect the climate in that country toward foreign investors 
and investments. This can affect the future cash flows of a project in that 
country in a variety of ways.

Process of Evaluating Foreign Projects

The basic principles of analysis are same for foreign and domestic 
investment projects. However, a foreign investment decision results from 
a complex process, which differs in many aspects, from the domestic 
investment decision on account of multiple factors as discussed above.

The foreign investment decision-making process involves following 
phases:

1. Foreign Investment Search

The availability of good investment opportunities lays down the 
foundation for a successful investment project. Therefore, a system should 
be established to stimulate ideas for capital expenditures abroad and to 
identify good investment opportunities. The foreign investment largely 
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depends on the economic and political forces in the host country. Foreign 
investment is explored by the companies for number of reasons, like 
identifying new markets, production efficiency, and so on. Considerations 
such as profit opportunities, tax policy, and diversification strategies are 
economic variables that may affect a decision of foreign investment.

2. Exploring the Political Climate

Political risks exist for the domestic investment in the form of price con-
trols, regulation of some industries or imposition of limits and tariffs on 
key components. These political risks are certainly more in foreign invest-
ment. Since, two national governments become involved in a foreign in-
vestment project—that of the home country of the parent company and 
of the host country of the subsidiary. The goals of the two countries may 
differ; laws may change; capital options may be limited.

One major concern of MNCs is that the political climate of a host 
country may not remain favorable. Therefore, the multinational financial 
manager must analyze the political environment of the proposed host 
country and determine whether the economic environment would be 
conducive to the proposed project. In general, projects aimed at reducing 
the country’s need for imports and thus, saving foreign exchange is given 
the highest priority by the host government.

3. Evaluation of the Company’s Overall Strategy

If the political climate is found to be favorable, the MNCs move on to 
the next stage of the decision-making process. The analyst then assesses 
the usefulness of each alternative within the company’s overall strategy to 
determine how foreign operations may affect company’s current position. 
At this stage, the company must check whether the project conflicts with 
company goals, policies, and resources. The analyst must also evaluate 
whether the company has the experience to handle the project and how 
the project could be integrated into existing projects.

If a particular set of policies is not consistent with the stated objec-
tives, either the policies or the objectives should be revised. The company 
must also have resources necessary to carry out its policies. If resources are 
not available, the necessary arrangement should be done to acquire them.
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4. Cash Flow Analysis

The next stage of the screening process involves a standard cash flow anal-
ysis. The after-tax cash outflows and inflows directly associated with each 
project must be estimated to evaluate capital investment alternatives. An 
MNC must forecast its expected expenditures for the proposed project. 
The major difference in the application of cash flow analysis for foreign 
investment is that a company must make two sets of cash flow analyses, 
one for the project itself and one for the parent company. It comprises of 
following steps:

(a) The Demand forecast. The first step in analyzing cash flows for any invest-
ment proposal is a forecast of demand. This forecast depends on factors, 
like population, income, competition, and general economic conditions. 
The market size in the investment decision-making process is very im-
portant because the expected market size can be used as an indication of 
profit possibilities for the proposed investment project.

(b) Duties and taxes. A foreign investment cuts across national boundaries, 
therefore an MNC must review the tax structure of the host country. 
The evaluator should define the entity, statutory tax rates, tax treaties, 
treatment of dual taxation, and tax incentive programs. The MNC 
should also know whether the host government imposes customs du-
ties on imported production equipment and materials not obtainable 
from local sources.

(c) Foreign-exchange rates. Another important feature of foreign invest-
ment analysis is that project inflows available to the investor are sub-
ject to foreign-exchange rates and restrictions. So, if the exchange rate 
is expected to change or allowed to float, cash flow analysis becomes 
more complicated. This factor should be duly considered. It is equally 
important to recognize that many host governments have various ex-
change control regulations. Under these regulations, permission may 
be required to buy foreign exchange with local currency for payment 
of loan interest, management fees, royalties, and billings for services 
provided by foreign suppliers.

(d) Project vs. Parent cash flows. Project cash flows and parent cash flows 
can be substantially different due to tax regulations and exchange 
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controls. Moreover, some project expenses, such as management fees 
and royalties, are returns to the parent company. In general, incre-
mental cash flows to the parent company are relevant. Hence, the 
MNC must analyze the impact of taxation, exchange controls, and 
other operational restrictions on cash flows to the parent company.

5. Determination of the Cost of capital

The cost of capital is extremely important in a foreign investment as it 
acts as a major link between the firm’s foreign investment decision and 
the wealth of the owners in the global market. It is the deciding factor 
whether proposed foreign investment will increase or decrease the firm’s 
stock price. Clearly, only the projects expected to increase stock price 
would be accepted. That’s why, various financing options available for the 
project are evaluated in terms of cost factor and then an optimal capital 
structure is arrived at.

Example
The Newtech Company plans to establish a subsidiary in Japan to 
manufacture and sell readymade shirts. The company has total assets 
of $70 million, of which $45 million is equity financed. The remain-
ing is financed with debt. The construction cost of the Japanese facil-
ity is estimated at Yen 2,400,000,000, of which Yen 1,800,000,000 
is to be financed at a below-market borrowing rate arranged by the 
Japanese government.
	 What amount of debt the company should use in calculating the 
tax shields on interest payments in its capital budgeting analysis?

Solution:
The Newtech Company has an optimal debt ratio of .357 (= $25 
million debt/$70 million assets) or 35.7%. First we find the bound 
charge densities
The project debt ratio is .75 (= Yen1,800/Yen2,400) or 75%.
The company will overstate the tax shield on interest payments if it 

uses the 75% figure because the proposed project will only increase bor-
rowing capacity by Yen 856,800,000 (= Yen2,400,000,000 × .357)
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6. Economic Evaluation

Once cash flows and the required rate of return have been determined, 
the company begins the formal process of evaluating investment projects. 
There are many techniques for evaluating projects under conditions of 
certainty. The four most commonly used methods for an economic evalu-
ation of individual projects are payback, average rate of return, internal 
rate of return, and net present value.

7. Selection of the Project

A project will be selected if it clears the evaluation criteria as discussed 
above. The final selection of projects also depends on capital rationing 
decision.

8. Risk Analysis

All foreign investment projects are subject to various risks—business and 
financial risks, inflation and currency risks, and political risks. These risks 
may have an adverse impact on the financial outcome of a particular proj-
ect. Furthermore, the risks vary widely from country to country. There-
fore, their incorporation in the foreign projects is necessary for the success 
of the project. Many MNCs use the risk-adjusted discount rate and the 
certainty equivalent approach to adjust for project estimates.

9. Implementation

At this stage, the project is finally executed. Capital expenditure is done in 
accordance with formal procedures. These procedures include the use of 
standard forms, the channels for submission and review, and the resource 
requirements and limits for approval.

10. Post Audit

It includes both control and post review. Cost control of a foreign project 
is a major challenge here. The process is monitored to ensure that project 
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is completed within the established guidelines. This phase is particularly 
important for foreign investment projects, because operations are super-
vised from a distance.

Since, multinational capital budgeting decisions are made on the basis 
of assumptions in foreign countries, estimates and actual results may dif-
fer. Thus, when a foreign project is completed, the firm should perform 
a post audit on the entire project to determine its success or failure. The 
results of post audits enable the firm to compare the actual performance 
of a foreign project with established standards. If the capital budgeting 
process used by an MNC has been successful, the system is likely to be 
reinforced. If the system has been unsatisfactory, it is likely to be revised 
or replaced for future foreign projects.

Key Issues in Foreign Capital Investmnet

Following are the key considerations which are relevant in a multinational 
capital investment decision.

1. Should MNCs use forward rate to estimate dollar cash flows of 
foreign projects?

An MNC should use the forward rate if it plans to hedge its net cash 
flows in future periods. Of course, it must also consider the possibility of 
over hedging its future net cash flows in foreign currencies if it uses this 
strategy. When it assesses a project and does not hedge, it should use its 
expected spot rates. However, it should compare its expected spot rates to 
the forward rates and assess whether there are any large deviations of its 
expectations from the forward rate which are worth considering.

2. Why should capital budgeting for subsidiary projects be assessed 
from the parent’s perspective?

When a parent allocates funds for a project, it should view the project’s 
feasibility from its own perspective. It is possible that a project could be 
feasible from a subsidiary’s perspective but be infeasible when consider-
ing a parent’s perspective (due to foreign taxes or exchange rate changes 
affecting funds remitted to the parent).
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3. How future change in the currency of Project country will 
likely affect the value (from the parent’s perspective) of a project 
established by a Parent country MNC?

Example: How future appreciation of the euro will likely affect the value 
(from the parent’s perspective) of a project established in Germany today 
by a U.S.-based MNC?

Future appreciation of the euro would benefit the parent since the euro 
earnings would be worth more when remitted and converted to dollars. 
This is especially true when a large percentage of earnings are sent to the 
parent.

4. What is the feasibility of the project proposed to be bought by a 
MNC in a foreign country?

Example: Hasy Industries, a U.S.‑based MNC, considers purchasing a 
small manufacturing French company operating only within France. 
Would the proposed be feasible?

T﻿he proposed acquisition is likely to be more feasible if the euro is ex-
pected to appreciate over the long run. Hasy would like to purchase the 
firm when the euro is weak. Then, after the purchase, a strengthened euro 
will convert the French firm’s earnings remitted to the parent into a larger 
amount of U.S. dollars.
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Introduction

Post completion audit aims to evaluate the efficiency and effectiveness of 
the capital budgeting decision that the management has implemented. 
Post completion auditing (PCA) of capital investments is a formal process 
that checks the outcomes of individual investment projects after the ini-
tial investment is completed and the project is operational.1 PCA is one 
formal control system that is a part of the company’s total management 
control system for effective delivery of projects in future.

Features of PCA

Following are the characteristics of PCA:

	 1.	 It is a formal review of a completed investment project.

CHAPTER 13

Post Completion Auditing  
of Capital Budgeting 

Decision

The Present Chapter
It discusses why and how of post completing auditing of capital 
investment decisions.

1Chenhall, R.H., and Morris, D. “The Role of Post Completion Audits, Managerial 
Learning, Environmental Uncertainty and Performance,” Behavioral Research in 
Accounting 5, (1993): 171–86.
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	 2.	 It takes place after an investment has been completed and has started 
generating cash flows.

	 3.	 It compares the budgeted figures of an investment project and the 
actual figures/achievements after completion.

	 4.	 It is a regular monitoring process of capital projects.

Importance of PCA

A post completion audit assesses the efficiency and effectiveness of a capi-
tal budgeting decision. It focuses on the future outcome of the project 
and provides a ground for improvement of projects.

	 1.	 Improved returns. PCA will monitor the budgeted and actual posi-
tion of project, analyze the deficiencies and find the ways to improve 
the project returns.

	 2.	 Direction. It finds out on the reasons for the existence of problems 
and guides managers to identify the cause of the problems for other 
projects.

	 3.	 Corrective actions. It serves as a basis for the identification of the need 
for and the implementation of corrective actions.

	 4.	 Future viability. It necessitates re-evaluation of the project, incorpo-
rating the changes for the future outcome of the project.

	 5.	 Better implementation. It determines the over/under performance of 
a given project in terms of internal and external factors and helps in 
achieving more positive results in the implementation of future projects.

	 6.	 Improve forecasts. Individuals become more diligent when they know 
their results will be compared. So, when actions are monitored, bi-
ases are observed and eliminated; new techniques incorporated result 
in better forecasting.

	 7.	 Improved operations. When a division has made a forecast and under-
taken a project, their reputation is at risk. If costs are above projec-
tions and sales are below projection, the division can and will make 
an effort to bring the results into line with the forecasts.

	 8.	 Better control systems. It improves the management control of pro-
jects. The post completion review guides managers to nail the prob-
lems well in time for projects.
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Process of Post Completion Review

A successful post completion review is based on the complete data 
network that is operational from the first stage of the capital budget-
ing analysis. The process of post completion review consists of the 
following steps:

1. Deciding the Post Completion Review

The decision to carry out a post completion review is normally made be-
fore the project is carried on. An appropriate information system should 
be set up from the beginning to assure that the information needed for a 
proper review is available as the project progresses. Generally, post com-
pletion reviews are performed on projects or parts of projects that are 
likely to be repeated in future.

Post completion reviews should be a regular part of management. A 
review should be carried out regularly on all significant capital invest-
ment projects and on all decisions affecting the strategy of the business. 
It should reinforce the link between the past and the future results for the 
managers.

2. Defining the Scope and Purpose

The main purpose of a post completion review is to contribute to 
the success of capital budgeting decisions. It involves the systematic 
monitoring and providing feedback on the performance of past ac-
tions in planning or implementation. It must encompass the review 
of all facts and figures about markets, technology, personnel, environ-
ment, competition, cost of capital, and so on that were made during 
the decision-making period. It should focus both on the prior assump-
tions and on the actual outcome.

A post completion review must ask questions: Why? and How? For 
instance, why has the project been successful or Why it has been unsuc-
cessful? Why have problems arisen during the decision and implementa-
tion process? How did we overcome these problems? How can we make 
sure these problems do not arise in future?
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3. Choice of the Projects to Review

Necessary care should be given to the choice of the projects that will 
be reviewed. The criteria used in the cost benefit decision to implement 
or reject the completion review are specific to each firm and may differ 
depending on the importance, the purpose and the nature of the project. 

Three categories of criteria are:

a.	 Significance of projects;
b.	 Objectives of the project; and
c.	 Nature of the project.

4. Setting of Post Completion Review Committee

The post completion review should be carried out by a committee com-
posed of persons who are experienced in or familiar with the firm’s capi-
tal expenditure control system and have the required know-how of the 
processes used in assessing the implementation of the project and its 
outcome. Since the scope of a post completion review extends beyond 
financial information, internal auditor or financial officer serving on a 
post completion review committee should perform his function in view 
of managerial perspective. In small organizations or for small projects, the 
post completion review can be carried out by one individual.

5. Laying Down the Methodology of Post Completion Review

The financial impact of capital expenditure of an enterprise is generally 
seen over several years. Therefore, correct methodology for review of the 
project is must for testing its effectiveness. The type of methodology to be 
used depends upon the kind of post review.

There are two types of post completion reviews:

a.	 An “investment” post completion review takes place immediately after 
the completion of the investment. Its purpose is to focus (1) on how 
the project was carried out, (2) on a comparison between forecasted 
and actual expenditures, and (3) on a comparison between forecasted 
and actual project capabilities.
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b.	 An “outcome” post completion review can take place at any time dur-
ing the life of the outcome of the project. Its purpose is to focus on a 
comparison between the forecasted and actual outcomes, between the 
assumptions and the actuals.

Post Completion Review Check List

Following is the probable list of questions in a post completion review. 
This list is more or less standard. But, every organization would have to 
adapt this list to fit its needs and resources while keeping the spirit of the 
process.

A. Questions Related to Decision Making:

•	 How was the project selected?
•	 What were the parameters used for selection of the project?
•	 What were the techniques applied for the selection of the 

project?
•	 Who was the Project Manager?
•	 How were the data selected for this assessment?
•	 Was a risk analysis carried out for the project? If yes, how and 

why?
•	 What information was analyzed in arriving at this decision? 

Could the decision have been different if more information 
had been provided for the assessment?

•	 Has the project’s strategic role within the company been 
clearly and formally presented?

•	 What are the major factors contributing to the actual results?
•	 Are these details required for all capital expenditures?

B. Questions on Planning and Budgeting:

Planning

•	 Was the purpose of the project clearly identified?
•	 Were responsibilities for the project clearly established?
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•	 Was a necessary cost accounting system designed appropriate 
to the project’s methods?

•	 Was an implementation plan established for specific activities 
with predetermined resource constraints?

•	 Were contingency plans identified?

Budgeting

•	 Have the most effective budgeting methods been used for the 
project?

•	 Was information on resource costs taken from reliable 
sources?

•	 Were forecasted inflation rates based on realistic assumptions?
•	 Were the reserves for contingencies determined after careful 

consideration?
•	 Was information on actual expenditure available on a timely 

basis?
•	 Was a performance review system put in place?
•	 Were progress reports available on a timely basis?

C. Questions Related to Performance and Outcome:

Analysis

•	 Was the project evaluated for the objectives being set?
•	 Have significant variances been analyzed properly?
•	 Have the reasons for cost and other variances been analyzed 

and interpreted for necessary actions?
•	 Have steps been taken for the formulation of a corrective 

action plan?

Control

•	 Have major changes in the strategy been done after a careful 
review of options?

•	 Have prompt control measures been taken?
•	 Have the funds allocated to the project been properly 

disbursed?
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•	 Were performance variances and the corrective actions fully 
implemented?

Future Implication

•	 Did the reports submitted to senior executives on time?
•	 Did the reports help the individuals in charge to make their 

decisions?
•	 Did the results provide a platform for future viability of the 

projects?

Case Example

KMA D2 Evaluate Project Completion Review

This is an example of PCR KMA of Australian Government for ensuring 
Occupational Health and Safety (OHS) continues for the whole life of 
the facility and for the improved planning of future projects.

Action Undertake a safety review of the building to identify 
any hazards requiring rectification prior to occupation.

Phases •	 Phase 9—Operation and maintenance.

Description Before users occupy a building, a review of the 
completed structure should be undertaken against the 
specifications. Installation of any finishes completed 
earlier in the project should be inspected to ensure 
integrity has been maintained. Receipt of a Certificate 
of Occupancy is not confirmation that the building 
does not contain any safety hazards and should not be 
the sole confirmation of a successful post construction 
review.
In addition to reviewing the completed building, the 
opportunity to identify safety issues that did not present 
themselves at the design or construction  stages can be 
captured. A robust risk management approach should 
be applied to this post occupancy review. Any risks 
identified should be subject to rigorous assessment 
and strategies developed to reduce these risks as much 
as possible. Residual risks should be recorded in the 
project risk register and requirements for ongoing 
monitoring or further review should be documented.



146	 CAPITAL BUDGETING

# 156154     Cust: BEP     Au: Goel    Pg. No. 146 
Title: CAPITAL BUDGETING

K 
Short / Normal

DESIGN SERVICES OF

S4CARLISLE
Publishing Services

Key Benefits •	 Proactive OHS risk mitigation strategy.

Desirable Outcomes •	 Gathering of information with the aim of providing 
a facility with minimal safety hazards to the end 
users prior to occupation.

•	 Sharing the outcomes of the hazard identification 
with other government agencies via a common 
database.

Performance Measure •	 All the identified safety hazards are recorded in 
the project risk register. The risk register must be 
continually monitored and maintained.

•	 An assessment of the building is to be conducted 
prior to hand over of the building to the agency

Source: http://www.fsc.gov.au/sites/FSC/Resources/AZ/Documents/Booklet%205%20Completion 
%20Stage.pdf. Accessed August 20, 2014.
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Introduction

Capital budgeting would be easy in a world without agency and infor-
mation problems. The decision maker would simply calculate a project’s 
IRR and compare it to the cost of capital. But in reality, these problems 
are inevitable because funds providers for investment have to must rely 
on management (agents) to identify and invest in long-term projects for 
expected returns. As a result, the quality of capital allocation depends on 
how effective the decision process is by way of agency function.

Various decision procedures are employed in practice by business 
organizations: some decisions are fully delegated to divisions (typically, 
expansion of an existing plant); some decisions require approval of head-
quarters (typically, construction of a new plant); and other decisions re-
quire approval according to the nature of the proposal, depending on the 
amount of funding required for the investment.

In recent years, numerous companies have realized record losses and 
have been forced to lay off thousands of workers due to poor financial 
markets and conditions, even filing bankruptcy in some cases. This has 
been mostly on account of the inability of organizations to forecast and 

CHAPTER 14 

Capital Investment Issues 
and Challenges

The Present Chapter
It discusses the various issues and challenges which are faced by 
the businesses while taking capital investment decisions.
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control costs effectively. They have not been able to manage well major 
capital expenditure.

As a result, the key questions emerge out: What tools/technologies is 
the company employing to meet its forecasts and expectations? Is the or-
ganization monitoring its costs regularly? What are the potential risks in 
the company for capital expenditures? How are these risks being assessed, 
managed and controlled?

These are among many questions that companies face from investors, 
employees, and other stakeholders. There are a variety of reasons and driv-
ers, some of which are beyond a company’s direct control:

•	 Lack of ability to accurately forecast supply and demand
•	 Internal cost misallocations
• 	 Insurance, litigation and regulatory costs
•	 Commodity prices
•	 Environmental costs
•	 Natural calamities

Key Issues

Capital investment decisions mostly are regulated by the government 
policies and procedures. The company has to decide as to which of the 
given capital investments would ensure the maximum value to their 
business. Therefore, capital investment decisions suffer from multiple 
constraints.

The amount of capital raised by the organization can be restricted and 
thus it puts a restraint on the firms’ choice, among several project invest-
ments. If the firms’ debt is raised, the firms’ debt-equity ratio is increased 
which increases the risk of a business.

Selection of a suitable project appraisal technique could be a problem. 
Strategic capital investment decisions require capital investment ap-
praisal techniques which help in rational decision-making and increasing 
the firm’s overall value. In a lot of cases, capital investment decisions are 
reached subjectively and financial techniques are applied, once the capital 
investment decision has been made.
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Most of the investment projects have strategic problems which are ill-
structured and complex. It’s important to recognize them well in time 
and put the strategies in place to deal with such issues and problems be-
cause one wrong capital investment decision will impact a business’s value 
negatively.

The project ranking plays a crucial role in capital investment decisions. 
Depending upon the kind of project, the companies prioritize the various 
projects. Project ranking is dependent on the fact of risk-return trade and 
the ability of the project to provide the business, a maximum value.

A lot of capital investment decisions are affected by the internal work-
ing conditions within an organization. The political activity inside an or-
ganization might affect a capital investment decision, where individuals 
or groups have a set interest in certain projects.

Thus, the capital investment decisions are not affected by one com-
ponent because the problem of investment is not just about replacing old 
equipment with new, but it’s related to replacing an existent procedure 
within a system with a new one to make the whole system better and 
much more effective. These are some of the factors which affect capital 
investment decisions:

Future Challenges

In today’s time and business environment access to capital is becoming 
tougher to obtain and therefore management must control costs to sus-
tain a competitive advantage, because every penny counts. Organizations 
across the globe are becoming smarter about how they utilize their capital 
by focusing on cutting costs and spending money in areas where the re-
turn on investment (ROI) is the greatest.

Following are the challenges that companies will face in generating 
and exploiting investment opportunities over the next few years:

	 1.	 Investment is the activity that leads to capital formation and is an 
important contributor to economic growth. The one important 
theme that underlines the investment policy environment that 
companies will face is the increased level of factor mobility and in-
ternational integration that world markets are experiencing. The 
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investment decisions made by corporations and the policy decisions 
made by government must deal with the problems and opportuni-
ties that globalization implies. The companies should make the neces-
sary infrastructure investments needed to maintain a high quality of life 
and to increase the efficiency of capital and labor.

	 2.	 In most cases, investment decisions are made by corporate respond-
ing to market signals. It is not likely that this strategy will always be 
successful in the future. For instance, efforts to stimulate R&D in-
vestment have failed in many cases and companies have slowed down 
to invest in new technologies. Furthermore, encouraging a specific 
sector has might run into challenges from our trading partners. The 
challenge is to develop new ways of supporting investment by more inter-
national policy coordination, regulation, and public investment.

	 3.	 Environmental issues and their impact on investment decisions will 
increase in importance and complexity at the country level. The pol-
icy problem is how to support private sector investment and imple-
ment social choices at the same time. The challenge is to ensure that 
firms have a competitive cost base while simultaneously ensuring that 
Country’s social objectives are being met.

	 4.	 The specific problems of low investment and slow channelizing of 
resources is all about the way in which Companies’ manage their 
investment opportunities. There is concern that there might be un-
derinvestment in long-term, risky projects on account of risk-averse 
attitude of investors. This is inconsistent with the diversification op-
portunities for the businesses, both domestic and international. The 
challenge is to increase competitive pressure on companies so that they 
will be induced to pursue valuable investment opportunities vigorously.

	 5.	 Corporate decision making is, to large extent, influenced by the 
regulation of financial markets. For instance, bank loans are a signifi-
cant channel of mobilizing funds but bank lending can be distorted 
through deposit insurance regulations. The challenge is to implement 
a system that regularly evaluates and improves the regulation of financial 
markets.

So, the companies can benefit from deploying best practices to forecast 
cost and manage capital expenditures. Such practices include the following:
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• Ensure centralized reporting for all business units/entities.
• Utilize full project work capacity.
• Ensure all capital-intensive projects are duly forecast.
• Revise and update schedules regularly based on level of 

completion.
• Monitor capex on timely basis to mitigate the probable risks.
• Ensure proper actions are being taken so that deviations are 

rectified accurately.





SECTION 6 

Case Studies
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CHAPTER 15 

Capital Budgeting Practice 
of Reliance Industries Ltd

The Present Chapter
It discusses the investment decision made by the business 
enterprises on a case basis of India’s largest private sector 
enterprise, Reliance Industries Ltd. It contains an examination 
of the fixed assets structure to see the level of investment made 
in fixed assets and explains how the different units finance their 
respective assets. The chapter also includes a discussion on the 
utilization of fixed assets and depreciation policy followed by the 
business units.

Introduction

As discussed in the previous sections, once the required amount of funds 
(finances) is available then the next important task of the finance manager 
is the efficient allocation of those funds among long-term assets in such 
a way so as to assure maximum return on it. So, the capital investment 
decision is the most important decision in a business organization.

Reliance Industries Ltd. (RIL)

The Reliance Group is India’s largest private sector enterprise, with businesses 
in the energy and materials segment. Group’s annual revenues are over US$ 
66 billion. The flagship company, Reliance Industries Limited, is a Fortune 
Global 500 company and is the largest private sector company in India.
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It started with textiles in the late seventies, and then pursued a strat-
egy of backward vertical integration—in polyester, fiber intermediates, 
plastics, petrochemicals, petroleum refining and oil and gas exploration, 
and production—to be fully integrated along the materials and energy 
value chain.

Reliance enjoys global leadership in its businesses, being the largest 
polyester yarn and fiber producer in the world and among the top five to 
ten producers in the world in major petrochemical products.1

Fixed Assets Management

The management of fixed assets involves generally following four aspects:
	 a.	 level of investment in fixed assets;
	 b.	 financing pattern of fixed assets;
	 c.	 utilization of fixed assets, and
	 d.	 adequacy of depreciation.

Here is a discussion regarding theoretical consideration and actual 
practice of the unit under study on these aspects.

A. Level of Investment in Fixed Assets

The investment in fixed assets involves application of funds for longer 
periods into the future and being in large increments, these are generally 
difficult and costly to reverse. So, the investment decision in fixed assets 
should be taken by a finance manager after a careful consideration of sev-
eral factors, such as the amount of investment required capital budgeting 
techniques, nature and size of the business, recommendations of chief 
engineer and technical staff, guidelines issued by various committees ap-
pointed by the government or some national or international bodies like 
Chamber of Commerce, and so on. and the prevailing practices in other 
companies. Generally, fixed assets constitute 50 percent of the investment 
in total assets of a concern. The analysis of the level of investment in fixed 
assets of RIL is hereby follows in table 15.1.

1http://www.ril.com/html/aboutus/aboutus.html Accessed on May 7, 2014.
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Table 15.1  Fixed Assets’ Outlay of RIL (2011-12 to 2013-14)

(Rs. in million)

Particulars 2011-12 2012-13 2013-14
Total Assets 2,951,400

(100.00)
3,185,110
(100.00)

3,675,830
(100.00)

Fixed Assets / Non- Current Assets 

Tangible Assets 880,010
(54.06)

829,620
(47.53

804,240
(34.63)

Intangible Assets 257,220
(15.80)

267,860
(15.35)

289,820
(12.48)

Capital 
Work-in-Progress

36,950
(2.27)

135,250
(7.75)

326,730
(14.07)

Intangible Assets 
under Development

40,590
(2.49)

55,910
(3.20)

90,430
(3.89)

Non-Current 
Investments

269,790
(16.57)

241,430
(13.83)

526,920
(22.69)

Long Term Loans and 
Advances

143,400
(8.81)

215,280
(12.33)

284,360
(12.24)

Total Fixed Assets / 
Non-Current Assets

1,627,960
(55.16)

1,745,350
(54.80)

2,322,500
(63.18)

Source: http://www.ril.com.

The table indicates that the share of investment in fixed assets has been 
showing a fluctuating trend over all these years, ranging from 2011–12 
to 2013–14. It has declined and improved from time to time. The share 
of gross block in the total assets is on a continuous declining side during 
the period. It declined from 54.06 percent in 2011–12 to 34.63 percent 
in 2013–14. Now, the share of total fixed assets almost followed a zig-zag 
pattern of change during the respective period. It decreased from 55.16 
percent in 2011–12 to 54.80 percent in 2012–13 and then increased to 
63.18 percent in 2013–14.

The ups and downs in the size of fixed assets indicate that the manage-
ment takes care to adjust the assets according to the needs of the under-
taking. But, on the whole, the position of fixed assets is not very satisfying 
as fixed assets form just around 55 percent of total assets of the concern 
and RIL is a manufacturing company. In a manufacturing sector, fixed 
assets ideally should be around 70 percent of the total assets. So, taking 
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into consideration the two facts, that is, the overall share of the fixed as-
sets in the total assets of the undertaking on one hand and to maintain 
the steady growth in operational activities and sales on the other, it is sug-
gested that it would be better to invest a little more in fixed assets.

B. Financing Pattern of Fixed Assets

Fixed assets have to be primarily financed by the proprietors of the enterprise. 
The funds provided by the owners should be sufficient not only to finance the 
entire amount of fixed assets required but also the current assets of permanent 
nature. If the owners’ funds are not sufficient enough, the other long-term 
funds may be used to finance the fixed assets. So, it is clear that short-term 
funds, in every circumstance, should be avoided to finance the fixed assets. 
Following ratios are used to analyze the financing pattern of fixed assets:

	 (i)	 fixed assets to net worth ratio, and
	 (ii)	 fixed assets to long-term funds ratio.

1. Fixed Assets to Net Worth Ratio

This ratio is used to describe the relationship between fixed assets and net 
worth. Net worth means the sum total of equity share capital, preference 
share capital, and reserves and surplus. It also indicates the margin of 
safety for long-term creditors. It is computed as:

If the ratio is less than 1, it means that the net worth is more than 
fixed assets. So, there is a margin of safety for long-term creditors. It also 
means that the working capital is being financed partly out of the share-
holders’ funds. Conversely, if the ratio is more than 1 then it indicates 
that fixed assets are also financed by long-term debt and so margin of 
safety for the creditors is low. Also, no net worth is there to finance the 
working capital requirements. A ratio less than unity is treated as an ideal 
one. Table 15.2 contains the fixed assets to net worth ratio pertaining to 
RIL under study for the period 2011–12 to 2013–14.

Fixed AssetsFixed Assets to Net Worth Ratio =
 	  Net Worth
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Table 15.2  Fixed Assets to NET Worth Ratio of RIL (2011-12 to 
2013-14)

(In Nos. of Times)

Year 2011-12 2012-13 2013-14

Fixed Assets to  
Net Worth Ratio

0.98 0.97 1.18

X   1.04

C.V 11.35

Source: Computed based on Annual Reports of RIL.

A close look into the table reveals that RIL is in a quite promising 
state of affairs regarding using the net worth for financing the fixed assets. 
It has registered the average fixed assets to net worth ratio of mere 1.04. 
The ratio varies from 0.97 in 2012–13 to 1.18 in 2013–14, showing a 
fluctuating trend during the period. The ratio has been much lower than 
1 over all these years, except in 2013–14 with ratio of 1.18. It signifies 
that fixed assets have been less than the net worth, implying they have 
been primarily financed by net worth, except in 2013–14 where long-
term debt too has been used with net worth for financing fixed assets. It 
indicates a sound margin of safety for the creditors and also that there is 
net worth to finance the working capital requirements when needed. But, 
the ratio is showing an increasing trend which concerns the management 
not to increase this further and to improve the situation in this regard.

From the above discussion, it follows that RIL is not heavily depen-
dent on long-term debt for financing its fixed assets. This is a safe position 
for RIL in regard to long-term stability.

2. Fixed Assets to Long-term Funds Ratio

Fixed assets should be financed primarily by the long-term funds, being 
representing a permanent investment. Long-term funds include both net 
worth plus long-term debt.

First, proprietors’ funds should be used to finance the fixed assets and 
if they fall short of the requirement of the assets then this gap may be 
filled up by the long-term loans. The short-term loans should not be used 
to finance the fixed assets in any condition as it may result in serious fi-
nancial embarrassment.



160	 CAPITAL BUDGETING

# 156154     Cust: BEP     Au: Goel    Pg. No. 160 
Title: CAPITAL BUDGETING

K 
Short / Normal

DESIGN SERVICES OF

S4CARLISLE
Publishing Services

The fixed assets to long-term funds ratio provides the information about 
the sufficiency of long-term funds in financing the fixed assets and the 
extent of fixed assets financed by current debt due to lack of long-term 
funds. It is computed as:

If the ratio is less than 1, it means that the long-term funds are more than 
the fixed assets. So, it signifies the proper financing of fixed assets by long-
term funds. Also, the long-term funds are used to finance the working 
capital requirements too. Conversely, if the ratio is more than 1 then it 
means that the long-term funds are inadequate to finance the fixed assets 
and this gap is filled up by short-term loans. This is a very risky affair and 
is bound to result into acute shortage of working capital. Thus, this ratio is 
directly or indirectly linked to the concept of working capital too. Gener-
ally, the ratio of 0.65:1 is considered as an ideal one. Fixed assets to long-
term funds ratio of the units under study has been recorded in Table 15.3.

Table: 15.3  Fixed Assets to Long-term Funds Ratio of RIL (2011-12 
to 2013-14)

(In Nos. of Times)

Year 2011-12 2012-13 2013-14

Fixed Assets to 
Long-term Funds 
Ratio

0.76 0.78 0.89

X 0.81

C.V 8.64

Source: Computed based on Annual Reports of RIL.

The table reveals that RIL quite satisfies the norm of fixed assets to 
long-term funds ratio with an average score of 0.81. The ratio has been on 
a continuous increasing trend during the period, from 0.76 in 2011–12 
to 0.89 in 2013–14. The ratio has been less than 1, indicating that long-
term funds have been adequate to finance the fixed assets throughout the 
period under study. The above analysis makes it clear that RIL has got suf-
ficient long-term funds to finance its fixed assets requirements. But, there 
should not be any further increase over 1, otherwise it might be a concern 

Fixed Assets to Long-tem Funds =
Fixed Assets

Long-term Funds Ratio
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for working capital and will affect the day-to-day functioning of the con-
cern. So, it must be checked by the concerned management of the unit.

3. Utilization of Fixed Assets

The fixed assets should be utilized efficiently, being of permanent nature 
so that they can yield the required rate of return in the interest of the 
business. They are the most important assets of any business undertaking 
and to measure the efficiency in their utilization, fixed assets turnover 
ratio is used.

The fixed assets turnover ratio shows how well the fixed assets are 
being utilized. It is computed as follows:

Here, fixed assets are net of depreciation. If compared with a previous 
period, it indicates whether the investment in fixed assets has been judi-
cious or not. If the corresponding increase in sales is greater than the in-
crease in investment in fixed assets, then the investment is justified and it 
also ensures the efficient use of the fixed assets. However, this ratio cannot 
be a good indicator of efficiency in the short run because a firm cannot 
adjust its fixed assets for short-term market fluctuations.

The higher the turnover ratio, the more efficient the management and 
utilization of the assets while low turnover ratio is indicative of under-
utilization of available resources and presence of idle capacity, that is, firm 
has an excessive investment in fixed assets in comparison to the volume 
of sale. However, if the ratio is very high then it indicates that the firm is 
over-trading on its assets. The standard for this ratio is 5 times in a manu-
facturing industry.2 In a manufacturing concern, it is very important and 
appropriate since sales are produced not only by use of working capital 
but also by the capital invested in fixed assets. The fixed assets turnover 
ratio of the units under study is cataloged in Table 15.4.

Fixed Assets Turnover Ratio =
Sales

Fixed Assets

2 C. A. Westwick, Management : How to Use Ratios, Essex: Gower Press Ltd. , 1973, 
p.5.
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Table 15.4  Fixed Assets Turnover Ratio of RIL (2011-12 to 2013-14)

(In Nos. of Times)

Year 2011-12 2012-13 2013-14

Fixed Assets 
Turnover Ratio

2.03 2.06 1.68

X   1.92

C.V 10.98

Source: Computed based on Annual Reports of RIL.

A close look into the table clearly spells out that RIL has been utiliz-
ing the fixed assets efficiently and this is evident from their increasing 
trend from 2011–2 to 2012–13. But, there is decline as well in 2013–14, 
indicating under-utilizing of the available resources. It does not satisfy 
the norm of a standard ratio of 5:1. So, the management can think to im-
prove the performance in this area. First of all, it has to stop this decline 
in the ratio and after that; it has to think about the applicability of the 
standard ratio to the concern.

4. Adequacy of Depreciation

Depreciation refers to periodic allocation of the acquisition cost of tangible 
long-term assets, less salvage value (if any) over its estimated useful life in 
a systematic and rational manner. It is a process of allocation, not of valu-
ation. From financial management’s point of view, depreciation denotes 
the measure of the contribution of fixed assets to circulating capital. It rep-
resents a measure of the services of fixed assets consumed or utilized. The 
Institute of Chartered Accountants of India defines depreciation as follows:

“Depreciation is a measure of the wearing out, consumption or other 
loss of value of depreciable asset arising from use, effluxion of time or 
obsolescence through technology and market changes. Deprecation is al-
located so as to charge a fair proportion of the depreciable amount in each 
accounting period during the expected useful life of an asset. Deprecia-
tion includes amortization of assets whose useful life is predetermined.”3

3 AS–6, Depreciation Accounting, New Delhi : The Institute of Chartered Accoun-
tants of India, Nov.1982, para 3.1.
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The financial executives may adopt either the straight-line method or 
any of the accelerated methods for charging depreciation. The accelerated 
methods include (i) written down value method, (ii) sum of-the-years 
digit method, and (iii) double declining method. The adequacy of de-
preciation fund at the time of replacement of an existing asset is the chief 
concern of the finance manager. Legal provisions prescribed under the 
Companies Act, 1956 and Income-Tax Act, 1961, nature of business, 
financial reporting, effects on managerial decisions, inflation, technology 
and capital maintenance, and so on. are the various factors influencing 
the selection of deprecation method and the rate thereof.

The adequacy of depreciation can be conveniently measured on the 
historical cost basis. For this, the trends of depreciation and gross block 
are compared with each other. If both the trends move in the same direc-
tion, it can be inferred that adequate depreciation has been provided. If 
the trend of gross block is increasing while that of depreciation is decreas-
ing, it indicates that depreciation provided is not adequate. Tables 15.5 
and 15.6 depict the depreciation practice of RIL.

Table 15.5  Depreciation Policy of RIL (2011-12 to 2013-14)

(Rs. in million)
Particulars 2010-11 2011-12 2012-13 2013-14
RIL

Gross Block 1,540,630 1,572,240 1,608,210 1,658,110
Depreciation    609,790    692,230    778,590    853,870

Source: http://www.ril.com.

Note: Tangible Assets include own assets and leased assets.

Table 15.6  Depreciation Trend of RIL (2011-12 to 2013-14)

(Rs. in million)
Particulars 2010-11 2011-12 2012-13 2013-14
RIL

Gross Block 100 102.05 102.29 103.10
Depreciation 100 113.52 112.48 109.67

Source: Computed based on Annual Reports of RIL.

Table 15.6 contains the trend of depreciation and gross block of RIL. 
The trends have been calculated by taking the figures of 2010–11 as base 
period. The table reveals that that the trends related to gross block as well 
as depreciation of the unit are showing contradictory picture. Gross block 
is increasing, whereas deprecation is decreasing, showing inadequacy of 
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deprecation for the require replacement of assets in time. So, it can be 
inferred that adequate depreciation needs to be provided.

Tangible Assets and Depreciation Policy at RIL
Tangible Assets

Tangible Assets are stated at cost net of recoverable taxes, trade discounts 
and rebates and include amounts added on revaluation, less accumulated 
depreciation and impairment loss, if any. The cost of tangible assets com-
prises its purchase price, borrowing cost and any cost directly attributable 
to bringing the asset to its working condition for its intended use, net 
charges on foreign exchange contracts and adjustments arising from ex-
change rate variations attributable to the assets.

Subsequent expenditures related to an item of tangible asset are added 
to its book value only if they increase the future benefits from the exist-
ing asset beyond its previously assessed standard of performance. Projects 
under which assets are not ready for their intended use are shown as Capi-
tal Work-in-Progress.

Depreciation

Depreciation on fixed assets is provided to the extent of depreciable 
amount on the Written Down Value (WDV) method except in case of 
assets pertaining to Refining segment and SEZ units/developer where de-
preciation is provided on straight-line method (SLM). Depreciation is 
provided at the rates and in the manner prescribed in Schedule XIV to the 

Companies Act, 1956 except in respect of the following assets, where 
rates higher than those prescribed in Schedule XIV are used;

Particular Depreciation

Fixed bed catalyst (useful life:2 
years or more)

Over its useful life as technically 
assessed

Fixed bed catalyst (useful life: up 
to 2 years)

100% depreciated in the year of 
addition

Assets acquired from 1stApril, 
2001 under finance lease

Over the period of lease term

Premium on leasehold land Over the period of lease term
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In respect of additions or extensions forming an integral part of exist-
ing assets and insurance spares, including incremental cost arising on ac-
count of translation of foreign currency liabilities for acquisition of fixed 
assets, depreciation is provided as aforesaid over the residual life of the 
respective assets. In respect of amounts added on revaluation, deprecia-
tion is provided as aforesaid over the residual lives of the assets as certified 
by the valuers’4

There is no doubt that all the undertakings have made enough pro-
vision for charging depreciation on fixed assets. But, none of them has 
earned sufficient profits to cover the depreciation. FCI and HMT have 
been loss-making units, so their position is quite understandable .But in 
case of other units, this is a very sorry state of affairs as all of them have 
been profit-making concerns. If they are not able to cover this depre-
ciation amount even through their profits then how can they think of 
providing for other charges smoothly? That is really going to affect their 
growth adversely.

Conclusion and Suggestions

To sum up, one can say that the picture of fixed assets management as a 
whole in RIL selected for study is not very promising regarding invest-
ment outlay and depreciation trend.

It seems to follow the capital budgeting techniques or guidelines sug-
gested by various committees or financial experts while taking vital deci-
sions, but still areas of like investment in fixed assets or use of these assets 
after their acquisition need to be improved upon. In case of providing 
depreciation, the required backup in terms of sufficient profits earned in 
a year should be provided. In order to improve this situation in the unit 
regarding fixed assets management, it is suggested that: 

•• The management of the concern must estimate the 
requirements of fixed assets correctly to avoid any under or 
over-investment later on. Also, it should keep in mind the 
investment principles like the general norm of at least 70 
percent of fixed assets of the total assets of the concern.

4http://www.ril.com/rportal1/DownloadLibUploads/1400665256661_AR21052014 
.pdf Accessed on 7th July, 2014.
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•• The necessary funds for the purpose of acquiring plant and 
machinery should be obtained by way of issuing new shares 
in case the internal funds are not sufficient. Dependence on 
borrowed capital should be avoided in any case.

•• The management should improve its efficiency in the 
utilization of fixed assets to facilitate the smooth running of 
operating activities.

•• The management should not merely provide adequate 
depreciation but also the adequate coverage for depreciation. 
This is possible by optimum utilization of resources and 
avoidance of all types of wastages.

•• Also, the depreciation should be provided on the assets in 
proportion to the net profits earned during the year. 

•• Last, but not the least is that they should follow the capital 
budgeting techniques with their true uses and the guidelines 
suggested by the expert committees while taking such a vital 
decision.
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Introduction

Businesses look for opportunities that increase their share holders’ value. 
In capital budgeting, the managers try to figure out investment oppor-
tunities that are worth more to the business than they cost to acquire. 
Ideally, firms should pursue all such projects that have good potential to 
increase the business worth. Since the available amount of capital at any 
given time is limited; therefore, it restricts the management to pick out 
only certain projects by using capital budgeting techniques which has 
potential to yield the most return over an applicable period of time.

Case Analysis

A. VIZAG Steel

Rashtriya Ispat Nigam Limited—Vishakhapatnam Steel Plant (RINL-
VSP) popularly known as “Vizag Steel” the “Pride of Steel,” is a leading 
Central PSU under the Ministry of Steel. It is the first shore based Inte-
grated Steel Plant in the country.

It was set up in 1982. Its key areas of activities are Iron and Steel making 
with finished products like Billets, Wire Rods, Rounds, Square, and Flats.

CHAPTER 16

Capital Budgeting of Indian 
PSUs

The Present Chapter
It discusses the capital budgeting practices in public sector 
undertakings in India on case basis, viz. Vizag Steel and ONGC.
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Project Expansion of VSP:

VSP is operating at 6.3 M.T. of liquid steel at present. It is framed to en-
hance its capacity to produce 6.3M.T of liquid steel by expansion.

Approved cost: Rs. 8692 cr. (Base June, 05)
Debt component: Rs. 4346 cr.
Assumed in calculation as per rate as 5.5%.

1. Pay Back Period

Table 16.1  Payback Period of Vizag

S. No. Years

Income 
(Profit 
After 
Tax) Depreciation

Cash 
Inflows

Cumulative 
Cash 

Inflows
  1 2005–06 1493 474 1967   1967

  2 2006–07 1316 474 1790   3757

  3 2007–08 1457 527 1984   5741

  4 2008–09 2645 874 3519   9260

  5 2009–10 3022 919 3941 13201

  6 2010–11 3100 924 4024 17225

  7 2011–12 3331 685 4016 21241

  8 2012–13 3519 507 4026 25267

  9 2013–14 3553 513 4066 29333

10 2014–15 3619 518 4137 33470

11 2015–16 3686 524 4210 37680

12 2016–17 3755 529 4284 41964

13 2017–18 3839 535 4374 46338

14 2018–19 3931 540 4471 50809

15 2019–20 4030 546 4576 55385

(a)	 Cash outlay: 8692
(b)	Payback period: Initial investment/Annual cash inflow
			   = 3 + 2951/3519
			   = 3.10 years

It is assumed that the profit earning of the project will start from 
2008–09. This expansion base year’s incremental adjusted cash flow is 
taken for calculation.
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Notes:

•	 Estimated profits are taken from the data provided.
•	 For cash inflows we have deducted depreciation from profit 

and then cumulative profit.

So, the projected payback period is calculated as 3.10 years.

2. Net Present Value (NPV)

Table 16.2  NPV of Vizag

S. No. Years
Cash 

Inflows

DCF 
Values 
(19%)

Discounted 
Cash Flows 

(Rs.)
  1 2005–06 1967 0.84 1652.28

  2 2006–07 1790 0.706 1263.74

  3 2007–08 1984 0.593 1176.51

  4 2008–09 3519 0.499 1755.98

  5 2009–10 3941 0.419 1651.28

  6 2010–11 4024 0.352 1416.45

  7 2011–12 4016 0.296 1188.74

  8 2012–13 4026 0.249 1002.47

  9 2013–14 4066 0.209   849.79

10 2014–15 4137 0.176   728.11

11 2015–16 4210 0.148   623.08

12 2016–17 4284 0.124   531.22

13 2017–18 4374 0.104   454.9

14 2018–19 4471 0.088   393.45

15 2019–20 4576 0.074   338.62

Total Present Values of Inflows 15026.62

Discounting Rate comes out to be 19% as estimated by the company 
which includes risk assessment and economic and other factors.

Discounting Factors are taken from Present Value Tables for (rate 
= 19%) and which in turn is multiplied to the Cash inflow at end 
of that year to get the present values of Cash inflow at start of the 
project, that is, @ 2005–06.

NPV Total Present Value of Cash Inflows Total Outlay= −
= 15026..62 8692−
= Rs. 6334.62 Cr.
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3. Internal Rate of Return (IRR):

Table 16.3  IRR of Vizag

PV1

S. No. Years
Cash 

Inflows
DCF 

(18%)

Present 
Value of 
Inflows

  1 2005–06 1967 0.847 1666.049
  2 2006–07 1790 0.718 1285.22
  3 2007–08 1984 0.609 1208.256
  4 2008–09 3519 0.516 1815.804
  5 2009–10 3941 0.437 1722.217

  6 2010–11 4024 0.37 1488.88
  7 2011–12 4016 0.314 1261.024
  8 2012–13 4026 0.266 1070.916
  9 2013–14 4066 0.225 914.85
10 2014–15 4137 0.191 790.167
11 2015–16 4210 0.162 682.02
12 2016–17 4284 0.137 586.908
13 2017–18 4374 0.116 507.384
14 2018–19 4471 0.099 442.629
15 2019–20 4576 0.084 384.384
Total Present Values of Inflows(PV1) 15826.708

Discount rate is taken as 18%.

PV2

S. No. Years
Cash 

Inflows
DCF 

(35%)

Present 
Value of 
Inflows

  1 2005–06 1967 0.741 1457.5
  2 2006–07 1790 0.549 982.71
  3 2007–08 1984 0.406 805.5
  4 2008–09 3519 0.301 1059.2
  5 2009–10 3941 0.223 878.84
  6 2010–11 4024 0.165 663.96
  7 2011–12 4016 0.122 489.95
  8 2012–13 4026 0.091 366.37
  9 2013–14 4066 0.067 272.42
10 2014–15 4137 0.05 206.85
11 2015–16 4210 0.037 155.77
12 2016–17 4284 0.027 115.67
13 2017–18 4374 0.02 87.48
14 2018–19 4471 0.015 67.065
15 2019–20 4576 0.011 50.336
Total Present Values of Inflows 7659.62

Discount rate is taken as 35%.
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IRR r [(PV I/PV PV ) (r r )
18 (15826.708 8692 /15826.708 7659.6921) (35 18)
18 7134.708 / 8167.016 17
18 0.874 17
32.85%

1 1 1 2 2 1= + − − × −
= + − − × −
= + ×
= + ×
=

B. Oil and Natural Gas Corporation Limited (ONGC)

Oil and Natural Gas Corporation Ltd (ONGC) is a central public sec-
tor undertaking, mainly engaged in the oil exploration and production 
activities. The company operates in two segments: Offshore and Onshore. 
Its subsidiaries include ONGC Videsh Limited (OVL), Mangalore Re-
finery & Petrochemicals Ltd., ONGC Nile Ganga BV, ONGC Narmada 
Ltd, ONGC Amazon Alaknanda Ltd, ONGC Campos Ltd, ONGC Nile 
Ganga (Cyprus) Ltd, and ONGC Nile Ganga (San Cristobal) BV.

CDM Project–ONGC Mehsana Asset

The Clean Development Mechanism (CDM) was designed to meet a 
dual objective:

•	 To help developed countries fulfill their commitments to 
reduce emissions, and

•	 To assist developing countries in achieving sustainable 
development.

CDM projects earn tradable, saleable certified emission reduction (CER) 
credits that can be used by industrialized countries to meet a part of their 
emission reduction targets under the Kyoto Protocol.

Project Details

Initial Investment Rs. 7.67 cr.

Operating Cost Rs. 1.26 cr.

Depreciation @ 10% Rs. 0.77 cr.

Investment Period 10 years

Net Annual Savings Rs. 2.50 cr.

Annual Tax Rate 35%
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Cash Flow Details
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For payback period, we will find the cumulative sum of all the inflows till 
it matches the investments.

So, payback period comes out to be 7.10 years
By interpolating, IRR comes out to be = 6.76%

Conclusion

1. VIZAG Steel

•	 The project completion cost is estimated to be Rs. 8692. cr.
•	 The payback period of the project in VSP is 3 years and 10 

months. The payback period is less than the target period so 
the project may be accepted.

•	 The NPV of the project is positive than the value of the 
capital.

•	 The IRR of 31.85% is greater than the cost of capital that is, 
19%, so the project is accepted.

2. ONGC (CDM Project)

•	 The payback period for the project is 7.10 years.
•	 The IRR is 6.67%.
•	 Since it is a government initiative even a negative IRR and 

a longer payback period will also be justified, as this is for a 
social cause.
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Introduction

1. ONGC

(a) History

As discussed in the preceding chapter, Oil and Natural Gas Corporation 
Limited (ONGC) is an Indian multinational oil and gas company head-
quartered in Dehradun, India. It is a public sector undertaking (PSU) of 
the Government of India, under the administrative control of the Min-
istry of Petroleum and Natural Gas. It is India’s largest oil and gas ex-
ploration and production company. It produces around 69% of India’s 
crude oil (equivalent to around 30% of the country’s total demand) and 
around 62% of its natural gas. ONGC was founded on August 14, 1956 
by Government of India, which currently holds a 69.23% equity stake.

CHAPTER 17

Capital Investment Practices 
of Oil Sector in India

The Present Chapter
It discusses the capital budgeting practices in Indian oil sector, 
of ONGC and Cairns India, on comparative basis. ONGC 
as discussed in the last chapter is a public sector undertaking, 
whereas Cairns India is s private sector enterprise. Their 
comparative analysis of capital budgeting practices will give a 
better insight into the process for managerial implications.



178	 CAPITAL BUDGETING

# 156154     Cust: BEP     Au: Goel    Pg. No. 178 
Title: CAPITAL BUDGETING

K 
Short / Normal

DESIGN SERVICES OF

S4CARLISLE
Publishing Services

ONGC has been ranked 357th in the Fortune Global 500 list of the 
world’s biggest corporations for the year 2012. It is ranked 22nd among 
the Top 250 Global Energy Companies.

(b) Shareholding

Shareholders (as on 31-Mar-2013) Shareholding
Promoter—Government of India 69.23%

Government Companies 10.09%

Banks, Financial Inst. and Insurance companies 9.68%

Foreign Institutional Investors (Fll) 6.27%

Private Corporate Bodies 1.83%

Individual shareholders 1.65%

Mutual Funds and UTI 1.13%

NRI/Employees 00.11%

Total 100.0%

2. CAIRN India

The company is primarily engaged in the business of surveying, prospect-
ing, drilling, exploring, acquiring, developing, producing, maintaining, 
refining, storing, trading, supplying, transporting, marketing, distributing, 
importing, exporting and generally dealing in minerals, oils, petroleum, gas 
and related by-products and other activities incidental to the above.

Cairn India is part of the Vedanta Group, a globally diversified nat-
ural resources group with wide ranging interests in aluminum, copper, 
zinc, lead, silver, iron ore, and so on.

In 2006 Cairn spun off its production interests in Western and East-
ern India into a separate company called Cairn India Limited. Cairn Energy 
maintains a 69.9% initial interest in Cairn India. Cairn India is one of the 
largest independent oil and gas exploration and production companies in 
India It operates ~30 percent of India’s domestic crude oil production.

Investment Pattern of Long-Term Assets

Following is the discussion about long-term assets’ investment pattern of 
both the units under study.
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Table 17.1  Net Fixed Assets’ Position

Mar-09 Mar-10 Mar-11 Mar-12 Mar-13

ONGC (Net fixed 
assets)

885,517 1,011,565 1,188,156 1,412,430 1,647,049

Cairn (Net Fixed 
assets)

65,674 97,899 373,097 387,694 289,750

Source: Companies’ Annual Reports.

Figure 1: Net fixed assets’ trend

It is evident from the above that both the companies have shown an 
increasing trend of fixed assets, except Cairn dipping in 2013. But still, 
Cairn has shown around 5 times increase in fixed assets as compared to 
ONGC’s two times growth. This clearly indicates that Cairn is on a much 
faster expansion mode than ONGC.

Major Strategy for Long-Term Growth

1. ONGC

•	 Strengthening its core activities that is, Exploration and 
Production (E&P) of oil and gas.

•	 Prioritized opening up new growth avenues through 
exploration of new sources of energy

•	 Integration in the entire hydrocarbon value chain.
•	 Conversion of PELs into MLs.

•	 Focus on expeditious conversion of Petroleum Exploration 
Licenses (PEL) to Mining Lease (ML).
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•	 Expeditious development of discoveries.
•	 12 major projects for development of 36 new fields and 

one project for additional development of D-1 field.
•	 Prudent reservoir management to increase field life.

•	 The Improved Oil Recovery (IOR) and Enhanced Oil 
Recovery (EOR) schemes implemented in 15 major fields.

•	 Intensifying exploration for new sources of energy.
•	 Coal Bed Methane (CBM)/Underground Coal 

Gasification (UCG)/Shale Gas Exploration/ Alternate 
sources of energy/Wind energy/Hydro power.

•	 Commissioning of ongoing integration projects.
•	 Studying the feasibility for setting up nuclear power plants 

with Nuclear Power Corporation of India Limited (NPCIL).
•	 Evaluating the feasibility to venture into City Gas Distribution 

(CGD) projects in collaboration with reputed companies.
•	 Perspective Plan 2030.
•	 Grow overseas E&P to source 60 mmtoe/year by 2030.

•	 Secure alliances to develop new resource types.
•	 Unlock more than 400 mmtoe from domestic YTF (yet-to-

find) reserves.
•	 Accelerate (re)development of discovered domestic 

reserves.
	 •	 Grow non-E&P business to 30 percent of revenue by 2030.

2. CAIRN India

•	 Focus on exploration-led growth.
•	 Progress development assets to transform discovered resources 

to reserves and cash flow generation.
•	 Hold a focused, balanced asset portfolio.
•	 Appropriate exposure to growth potential in frontier basins.
•	 Exploration strategy to focus on frontier or overlooked basins 

geological potential.
•	 Divestment of nonmaterial equity for portfolio optimization.
•	 Investment of $ 3 billion for future growth—55% for 

Production; 45% in Exploration.



	 Capital Investment Practices of Oil Sector in India	 181

# 156154     Cust: BEP     Au: Goel    Pg. No. 181 
Title: CAPITAL BUDGETING

K 
Short / Normal

DESIGN SERVICES OF

S4CARLISLE
Publishing Services

•	 Ample cash reserves to meet strategic initiatives and future 
expansion programs.

•	 Growing international exposure.
•	 Portfolio diversity across India.
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Key Terms

Financial management: It is the process of procurement and allocation of 
funds and distribution of profits among shareholders.

Capital budgeting: The investment in fixed assets is called as capital bud-
geting decision.

Working capital management: The investment in current assets is called 
as working capital decision.

Financial structure: It is total amount of funds of a business organization.

Fixed assets: These are the resources which are acquired for long-term use 
and are not meant for resale in current year.

Tangible fixed assets: These fixed assets are those which can be seen and 
felt, like land and building, plant and machinery, equipment, furniture, 
and so on.

Intangible fixed assets: These are the assets which cannot be seen or felt, 
having no physical existence in them. Examples of such assets include 
goodwill, patents, copyrights, and so on.

Expansion decision: It is a decision of increasing the firm’s production ca-
pacity and operations by adding new products and additional machines.

Diversification decision: It is deciding to entering into new lines of busi-
ness either product wise or territory wise.

Independent projects: These projects are not affected by the acceptance 
of any other project.

Dependent projects or Contingent projects: They depend on the accep-
tance of other proposals.

Mutually exclusive projects: These are the projects wherein; the decision 
to invest in one project affects other projects because only one project can 
be selected.

Payback period: It is the time period of recovery of initial investment.
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184	 KEY TERMS

Discounted payback period: It is the time period required by the cumula-
tive discounted cash flows to recover the initial investment.

Accounting rate of return (ARR): It is the average return from a project 
based on accounting profit.

Net present value (NPV): It is the difference between the present value of 
net cash inflows and cash outflows.

Profitability index (PI): It is a ratio of the present value of inflows to the 
present value of outflows.

Internal rate of return (IRR): It is the discounting rate that equates the 
present value of cash outflows and cash inflows.

Modified internal rate of return (MIRR): Unlike IRR, it assumes that 
positive cash flows are reinvested at the firm’s cost of capital, and the ini-
tial outlays are financed at the firm’s financing cost.

Margin of safety: It is the cushion of total sales over break-even sales.

Sensitivity analysis: It analyzes the effect of a key variable on the project 
profitability under given conditions.

Scenario analysis: It finds out the impact of a given scenario on a project 
based on various considerations.

Decision tree analysis: It is a graphical representation of potential sce-
narios based on the project’s cash flow.

Monte Carlo simulation: It is the computerized version of scenario analy-
sis which uses continuous probability distributions.

Feasibility study: It is an analysis of the viability of an idea/project.

Pre-feasibility study: It is conducted before the final feasibility study to 
sort out the relevant scenarios.

Business plan: It is prepared to provide a “roadmap” of how the business 
will be created and developed.

SWOT analysis: It is the analysis of an organization’s strengths and weak-
nesses and the opportunities and threats faced by it.

Problem tree analysis: It is a method of identifying the problems, laying 
down their interconnectedness and predicting how a project will address 
those problems.
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Stakeholder analysis: It is determining the people who have an interest in 
the project and who get affected by the project and/or can influence the 
success or failure of that project.

Logical framework analysis (LFA): It is a methodology for establishing a 
framework for the evaluation of projects.

PERT analysis: Program evaluation and review technique (PERT) is a 
planning and control tool used for defining and controlling the tasks nec-
essary to complete a project.

CPA: Critical path analysis (CPA) is an organized technique to planning, 
scheduling and controlling practical situations where many separate jobs, 
in a given task, can happen simultaneously or in sequence.

Social costs benefit analysis (SCBA): It is a part of project appraisal which 
involves social assessment of the project.

Time value of money: It describes the relationship between the value of 
Rupee toady and value of Rupee in future.

Compounding: It refers to the future value of a present sum of money.

Discounting: It denotes the present value of a future sum of money.

Sunk costs: These are the cash outflow associated with the project which 
have already occurred and will not be affected by the decision to purchase 
the asset.

Opportunity cost: It is the return that can be earned by investing funds 
in assets similar to those which are owned by the firm.

Terminal cash flows: These are the cash flows that occur only at the end 
of the life of the asset.

Nominal cash flow: It means the income received in terms rupees.

Real cash flow: It means purchasing power of your income.

Adjusted present value (APV): It uses ungeared cost of equity to calculate 
discount rate unlike NPV.

Nonconventional cash flows: These are the cash flows which change sign 
more than once during the life of the project.

Risk: It is the variability that is likely to occur in future returns from the 
investment.
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Market or systematic risk: It is the stock market’s assessment of a firm’s 
risk, measured by its beta.

Probability measure: It is defined as the likelihood of occurrence of an 
event.

Standard deviation: It is the square root of variance and an absolute mea-
sure of dispersion.

Coefficient of variation: It is a relative measure of dispersion and used 
where the projects involve different outlays/different expected value.

Certainty equivalent coefficient: It is the certainty factor of cash flows in 
a project.

Risk-adjusted discount rate: It is the sum total of risk-free rate and risk-
premium rate.

Key factor: It is the limiting factor which influences the project decision-
making to a critical level.

Capital rationing: It is the process of allocating money among different 
projects, where the amount of money to be invested is limited.

Cost of capital: It is the cost of raising the funds for investment purposes. 
It is often referred to as cut-off rate, target rate of return, hurdle rate or 
WACC.

Explicit costs: These are the costs that the firm pays to procure a source 
of finance, like cost of debt.

Implicit costs: They are an opportunity cost and comprise of cost of eq-
uity and retained earnings.

Beta (b): It is a measure of the volatility or sensitivity of a security’s return 
in relation to changes in the returns of the overall capital or stock market.

Post completion audit (PCA): It is a formal process that checks the out-
comes of individual investment projects after the initial investment is 
completed and the project is operational.

186	 KEY TERMS
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Review Questions

Chapter 1
Nature of Financial Management

	 1.	 What do you mean by financial management? Explain its elements.
	 2.	 “Profit motive is not the main objective of financial management.” 

Discuss.
	 3.	 What are the objectives of financial management of a business 

organization?
	 4.	 Discuss the various functions of financial management.
	 5.	 “The financial management scenario for Indian businesses has un-

dergone sea changes over the last decade.” Explain.
	 6.	 “Financial management like other management areas has its own 

share of problems.” Discuss them, suggesting solution for them.

Chapter 2
Capital Budgeting: Nature & Scope

	 1.	 How do you define capital budgeting? Explain its characteristics.
	 2.	 “Capital budgeting decision is the most important decision of the 

financial management of any organization.” Argue.
	 3.	 What are fixed assets?
	 4.	 Discuss the process of capital budgeting in detail.
	 5.	 What are the different types of capital budgeting projects? Explain 

with regard to nature and exclusiveness.
	 6.	 Discuss various capital budgeting appraisal methods in brief.
	 7.	 How do you evaluate risk of capital investment projects?
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188	 REVIEW QUESTIONS

Chapter 3
Project Feasibility

	 1.	 What is the meaning of Project feasibility?
	 2.	 Discuss the various steps in the process of feasibility study.
	 3.	 What are the different types of feasibility studies?
	 4.	 “Feasibility study is not similar to a business plan.” Explain.

5.  What are the prerequisites of a good feasibility study?
	 6.	 How project feasibility study is important to capital budgeting deci-

sion? Elaborate.
	 7.	 Discuss the key issues in project appraisal?

Chapter 4
Project Management Techniques

	 1.	 Discuss the various techniques of project management.
	 2.	 Distinguish between PERT and CAPM.
	 3.	 “SWOT analysis is required in every project and every organiza-

tion—big or small.”
	 4.	 “Every organization strives to satisfy stakeholders.” Discuss the rel-

evance of stakeholders analysis for project decision in this context.

Chapter 5
Social-costs Benefit Analysis

	 1.	 Define SCBA.
	 2.	 Discuss the approaches which are used in social-cost benefit analysis.
	 3.	 Which one is better approach among UNIDO and Little Mirrlees 

for measuring social-costs benefit?

Chapter 6
Time Value of Money

	 1.	 What is the time value of money? How is it important in capital 
budgeting decision?
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	 2.	 What are the valuation methods of time value of money?
   3.  “Discounting is more useful in appraising a project than compound-

ing.” Explain.

Chapter 7
Determination of Cash Flows

	 1.	 Explain the concept of cash flows in CAPEX decision.
	 2.	 What are the factors which are considered in estimating cash flows 

while arriving at capital investment decision?
	 3.	 What is the significance of relevant cash flows in capital budgeting?
	 4.	 Discuss the types of incremental cash flows.
	 5.	 “Cash flows in capital budgeting are most affected by inflation.” 

Explain.
	 6.	 Differentiate between nominal cash flows and real cash flows.

Chapter 8
Capital Budgeting Appraisal Methods

	 1.	 Discuss the basic capital budgeting appraisal techniques.
	 2.	 What are the discounted cash flow techniques which are used for 

evaluating capital investment?
	 3.	 “Payback method is a break-even method of capital budgeting ap-

praisal.” Explain.
	 4.	 “APV method overcomes the limitation of Net present value 

method.” Discuss.
	 5.	 “MIRR is a refined version of IRR.” Prove.
	 6.	 Which one is better method of capital budgeting appraisal between 

NPV and IRR?
	 7.	 “Accounting rate of return is the traditional method of capital bud-

geting appraisal.” Explain.
	 8.	 How one can achieve effective capital budgeting? Discuss the factors 

for effective CAPEX management.
	 9.	 “Capital budgeting practices are not uniform in every sector.” Exam-

ine this in the light of business and government sector.
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Chapter 9
Risk Analysis in Capital Budgeting

	 1.	 Define risk. What are the different types of project risk?
	 2.	 Discuss the statistical techniques for risk analysis of a project.
	 3.	 “The ultimate risk evaluation techniques for capital budgeting are 

financial techniques.” Explain.
   4.  “Sensitivity analysis is also called as what-if analysis.” Why?
	 5.	 “Scenario analysis removes the limitation of sensitivity analysis.” 

Explain.
	 6.	 “Simulation is a computer generated technique of project risk 

management?
	 7.	 “Decision tree is a graphical representation of the decision choices of 

a project.” Discuss.

Chapter 10
Capital Budgeting under Capital Rationing

	 1.	 What do you mean by capital rationing? Explain.
	 2.	 What are the factors which are relevant for capital rationing of a 

project?
	 3.	 Discuss the problems which arise in capital rationing.
	 4.	 How capital rationing affects capital investment decisions?
	 5.	 Distinguish between external capital rationing and internal capital 

rationing.

Chapter 11
Cost of Capital

	 1.	 What is the meaning of WACC?
	 2.	 How the cost is classified for financing project decisions?
	 3.	 “Interest on debt is tax-deductible expense.” Explain.
	 4.	 What is CAPM? Discuss its usefulness in computing cost of equity.
	 5.	 “Beta determines the market reaction to the company’s performance 

and thereby decides the cost of equity.” Discuss.

190	 REVIEW QUESTIONS
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	 6.	 Which weights are practical in nature among book value and histori-
cal weights for computing cost of capital?

Chapter 12
Capital Budgeting for the Multinational Firms

	 1.	 Discuss the factors which affect international capital budgeting.
	 2.	 What process is followed for evaluating foreign capital projects?
	 3.	 What are the key issues in foreign capital investment?
	 4.	 “International capital budgeting is far more complex than domestic 

capital budgeting.” Explain.

Chapter 13
Postcompletion Auditing of Capital Budgeting Decision

	 1.	 What is the meaning of postcompletion auditing? How is it useful in 
capital budgeting decision?

	 2.	 Discuss the process of postcompletion review which is followed in a 
capital budgeting decision.

	 3.	 What are the key factors in postcompletion auditing?

Chapter 14
Capital Investment Issues and Challenges

	 1.	 “No capital investment is free from inherent issues.” Explain.
	 2.	 “There are multiple challenges which are emerging every day for 

capital budgeting decisions.” Discuss.
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	 1.	 The A&B Company has sales of Rs. 200 million and total operat-
ing expenses (excluding depreciation) of Rs.120 million. Straight-
line depreciation on the company’s assets is Rs.15 million, and the 
maximum accelerated depreciation allowed by law is Rs. 25 million. 
Assume that all taxable income is taxed at 35 percent and the net op-
erating working capital remains constant. Calculate the company’s 
after tax operating cash flow using both straight-line and accelerated 
depreciation.

Solution:
After tax operating cash flow (assuming straight-line depreciation):

Revenues					                 Rs.200 mn
Total operating expenses					        120 mn
Depreciation						           15 mn
Operating earnings before taxes			                Rs. 65 mn
Tax @ 35%					                   22.75 mn
Operating earnings after taxes				    42.25 mn
Depreciation						           15 mn
After tax operating cash flow			           Rs. 57.25 mn

After tax operating cash flow (assuming accelerated depreciation):
Revenues					                 Rs.200 mn
Total operating expenses					        120 mn
Depreciation						           25 mn
Operating earnings before taxes			                Rs. 55 mn
Tax @ 35%						      19.25 mn
Operating earnings after taxes				    35.75 mn
Depreciation						           25 mn
After tax operating cash flow 			           Rs. 60.75 mn

Test Yourself—Problems 
& Solutions
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194	 TEST YOURSELF—PROBLEMS & SOLUTIONS

	 2.	 Assume that A’s interest rate on newly-issued debt is 8% and the 
corporate tax rate is 35%. This implies a 5.2% after-tax component 
cost of debt. The firm has decided to finance next year’s project by 
selling debt. Does this mean that next year’s investment project has 
a 5.2% cost of capital?

Solution:
The answer is No. In financing a project with debt, the firm usually ex-
plores various possible options and always tries to obtain low-cost debt 
financing. As expansion takes place, the firm may raise additional high-
cost equity to avoid unacceptably high leverage. As a result, the current 
component cost of debt hardly measures the true long-term opportunity 
cost of debt financing.

For example, suppose the firm has a current 5.2% cost of debt and 
a 10% cost of equity. In the first year it borrows heavily, using the debt 
in the process, to finance projects yielding 7%. In the second year, it has 
projects available that yield 9%, or substantially above the return on first-
year projects, but it cannot accept them because they would have to be 
financed with 10% equity. Therefore, to avoid this problem, the firm is 
viewed as an ongoing concern, and the cost of capital is calculated as a 
weighted average of the various types of funds it uses.

	 3.	 Healthcare is a leading pharmaceutical company in India. Its income 
statement for the year 2012–13 is as follows:

Sales revenue					              Rs.1,800,000

Total costs
Cost of goods sold					     1,220,000
Wages and salaries					        240,000
Rent							          100,000
Depreciation						           80,000
Office & marketing expenses				         50,000
Miscellaneous						           10,000
Total							       1,700,000

Net profit before tax					       100,000
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The company is considering starting a new distribution office in 
northern India. It would require an incremental investment of Rs. 20,000 
to lease office, furniture, and other things for 3 years. The new marketing 
office is expected to bring increase in annual sales by Rs. 50,000 with an 
additional burden of Rs. 20,000 consumable expenses per year. The office 
is also expected to increase wage and salary expenses by 8%.

(a)	 Calculate net incremental cash flows for the new office.
(b)	Assume that the company has the capital necessary to purchase the 

office and the opportunity cost of the funds is 12%, should the office 
be purchased?

Solution:

(a)	 The relevant annual cash flows from the proposed marketing office are:

Incremental revenue				                 Rs.50,000

Increment cost
Consumables					                 Rs. 20,000
Wages and salaries (Rs. 240,000 × 0.08)			       19,200

Total incremental cost					         39,200
Net incremental annual cash flow			               Rs. 10,800

Incremental investment				                Rs. 20,000

(b) This would be decided based upon NPV.
The NPV for the proposed office should be calculated to determine 

the economic viability of the project.

NPV (Incremental annual cash flow) (PVIFA,  = 3,  = 12%)= N i
−−

= −
= −

Rs. 20,000
Rs. 10,800(2.401) Rs. 20,000
Rs. 25,930.8 Rs.  20,000
Rs. 5,930.8=

Since, the NPV is positive, it can be purchased.
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	 4.	 Calculate the NPV for the following project with the following 
cash flows: an initial outlay of Rs. 20,500 followed by inflows of Rs. 
6,500 for 3 years and then a single inflow in the fourth year of Rs. 
18,000 at a cost of capital of 9%.

Solution:

= − + +
= − + +
= − + +
= −

NPV Rs.20,500 Rs.6,500[PVIF9%,3] Rs.18,000[PVIF9%,4]
Rs.20,500 Rs.6,500(2.531) Rs.18,000(.708)
Rs.20,500 Rs.16,451.5 Rs.12,744
Rs.8,695.5

	 5.	 Calculate the NPV for a project with an initial outflow of Rs. 5,000 
followed by inflows of Rs. 3,000, Rs. 2,000, and Rs. 1,000 at 1 year 
intervals.

Solution:

NPV C0 C[PVIFA , ]
Rs. 5,000 Rs. 3,000[PVIF12%,1] Rs. 2,0

= +
= − + +

i n
000[PVIF12%,2]

Rs. 1,000[PVIF12%,3]
Rs. 5,000 Rs. 3,000(.

+
= − + 8893) Rs. 2,000(.797) Rs. 1,000(.712)

        Rs. 5,000 R
+ +

= − + ss. 2,679 Rs. 1,594 Rs. 712
        Rs. 5,000 Rs. 4,985
  

+ +
= − +

       Rs. 15=

	 6.	 L&M Mining Inc. plans to buy a mine in southern India. Buying, 
setting-up operations and initial digging will cost Rs. 5 million. The 
first year’s operations are expected to bring a positive cash flow of 
only Rs. 500,000. Then, there will be 4 years of Rs. 2 million cash 
flows after which the ore will run out. Closing the mine and restor-
ing the environment in the sixth year will cost Rs.1 million. Calcu-
late the project’s NPV at a cost of capital of 12% and the IRR.

Solution:
(Rs.000)
NPV Rs.5,000 Rs.500[PVIF12%,1] [PVIF12%,1]

{Rs.2,000[PVIFA
= − + +

112%,4]} Rs. 1,000[PVIFA12%,6]
Rs. 5,000 Rs. 500(.893) (.

−
= − + + 8893){Rs. 2,000(3.037)}

Rs.1,000(.507)
Rs.5,000 Rs. 446.5

−
= − + ++ −
=

Rs. 5,424.08 Rs. 507
Rs.363.58

196	 TEST YOURSELF—PROBLEMS & SOLUTIONS
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IRR is approximately 15%

	 7.	 Softy & Brothers plan to bid on a contract that is expected to yield 
the following after-tax net cash flows at the end of each year:

Year			   Net Cash Flow
1			   Rs. 5,000
2			         8,000
3			         9,000
4 			         8,000
5			         8,000
6			         5,000
7			         2,000
8			      −1,000

To get the contract, the firm must spend Rs. 50,000 on overhauling 
the plant. The opportunity rate of return is 12% compounded annually. 
The depreciation tax benefit is there in the net cash flows. Compute the 
project’s NPV. Should the project be accepted?
Solution:

Year	 Cash Flows	 PVIF @ 12%	 Present Value
0	 −Rs. 50,000	      1.000 	   −Rs. 50,000
1	           5,000	      0.893	             4,465
2	           8,000	      0.797	             6,376
3	           9,000	      0.712	             6,408
4	           8,000	      0.636	             5,088
5	           8,000	      0.567	             4,536
6	            5,000	      0.507	             2,535
7	            2,000	      0.452		   904
8	          −1,000	      0.404	             −404

Net Present Value − Rs. 20,092.
Since, the project has a negative NPV it should not be accepted.

	 8.	 You have a business opportunity to invest Rs. 20,000 in a ready-
made garments manufacturing business. The offer is that you would 
receive Rs. 7,000 at the end of each year in interest with the full Rs. 
20,000 to be repaid at the end of a five-year period.
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A.	 Assuming a 10% required rate of return, calculate the present value of 
cash flows and the net present value of the proposed investment.

B.	 Based on this same interest rate assumption, calculate the cumulative 
cash flow of the proposed investment for each period in both nomi-
nal and present-value terms and calculate the payback period in both 
nominal and present-value terms?

Solution:
A.	 The present value of cash flows and the net present value of the pro-

posed investment are calculated as follows:
Year 	 Cash Flow	  Present Value 	 Present Value 
			   Interest Factor 	    Cash Flow
0	 (Rs. 20,000) 	      1.000	   (Rs. 20,000)
1	          7,000	      0.909	            6,363
2	          7,000	      0.826	            5,782
3	          7,000	      0.751	            5,257
4	          7,000	      0.683	            4,781
5	          7,000	      0.620	            4,240

Cost of Capital 10%
Present Value of Benefits		�   Rs. 26,523
Present Value of Cash outflows			�    Rs. 20,000
Net Present Value				�     Rs.   6,523

B. The cumulative cash flow of the proposed investment for each period 
in both nominal and present-value terms is:

Year Cash Flow

Present 

Value 

Interest 

Factor

Present Value 

Cash Flow

Cumulative 

Cash Flow

Cumulative 

PV Cash 

Flow

0 (Rs. 20,000) 1.000 (Rs. 20,000) (Rs. 20,000) (Rs. 20,000)

1 7,000 0.909 6,363 (13,000) (13,637)
2 7,000 0.826 5,782 (6,000) (7,855)
3 7,000 0.751 5,257 1,000 (2,598)
4 7,000 0.683 4,781 8,000 2,183

5 7,000 0.620 4,240 15,000 6,423

198	 TEST YOURSELF—PROBLEMS & SOLUTIONS



	 Test Yourself—Problems & Solutions	 199

# 156154     Cust: BEP     Au: Goel    Pg. No. 199 
Title: CAPITAL BUDGETING

K 
Short / Normal

DESIGN SERVICES OF

S4CARLISLE
Publishing Services

Simple Payback Period 2.14 years (= 2 + Rs. 1,000/Rs. 7,000)
Present Value Payback Period 3.54years (= 3 + Rs.2,598/Rs.4,781).

Note: Payback in nominal terms is Simple payback period and in 
present value term is Discounted payback.

	 9.	 Asian Enterprises Ltd. has two proposed capital investment projects, 
projects A and B. Both the projects are hi-tech power systems for of-
fice maintenance. Each project has a cost of Rs. 10,000 and the cost 
of capital for both projects is 12%. The projects’ expected net cash 
flows are as follows:

 	 Expected Net Cash Flow
 	        Year	   Project A	   Project B
	     0	 (Rs.10,000)	 (Rs.10,000)
	     1	      6,000	      3,000
	     2	      4,000	      4,500
	     3	      3,000	      3,500
	     4	      1,000	      3,000

From the above,

	 (i)	 Calculate each project’s payback period, net present value (NPV), 
profitability index, and internal rate of return (IRR).

	 (ii)	 Should both projects be accepted if they are interdependent?
	 (iii)	 Which project should be accepted if they are mutually exclusive?

Solution:

(i) Payback
To calculate the payback period, we need to determine the cumulative 

cash flows for each project:

	 Cumulative Cash Flows
 	        Year	   Project A	   Project B
	        0	 (Rs.10,000)	 (Rs.10,000)
	        1	     (4,000)	 (7,000)
	        2	         0	    (2,500)
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	 Cumulative Cash Flows
 	        Year	   Project A	   Project B
	        3	      3,000	      1,000
	        4	      4,000	      4,000

Payback (A) 2 years.

Payback (B) 2
Rs. 2,500
Rs. 3,500

2.71 

=

= + = yyears.

                              
NPV

NPV(A) Rs. 
Rs. Rs. Rs.

= − + + +10 000
6 000

1 12 1
4 000

1 12 2
3

,
,

( . )
,

( . )
,0000

1 12 3
1 000

1 12
1 317

10 000

( . )
,

( . )
,

,

+

=

= − +

Rs. 

Rs.

NPV(B) Rs. 
Rs.33 000

1 12 1
4 500

1 12 2
3 500

1 12 3
3 000

1
,

( . )
,

( . )
,

( . )
,

(
+ + +Rs. Rs. Rs. 

.. )12 4
664= Rs.

Profitability Index (PI)

PI(A)
PV of Inflows

PV of Outflows

       
Rs. 11317
Rs. 10,0

=

=
000

PI(B)
PV of Inflows

PV of Outflows

       
Rs. 10,66

=

=

=

1 13.

44
Rs. 10,000

= 1 06.
IRR

To find out IRR for each project, determine the discount rates that set 
NPV to zero:

IRR (A) = 19.97%.
IRR (B) = 15.14%.

	 (ii)	 Using all methods, project A is preferred over project B. Since both 
projects are acceptable under the NPV, PI, and IRR criteria, both 
projects should be accepted if they are interdependent.
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	(iii)	 Choose the project with the higher NPV at k = 12%, that is, 
project A.

	10.	 The Blue Star Hotel is planning to take the nearby cafeteria on lease 
for 5 years. Also, available is the nearby canteen. Following are the 
projections for a five-year planning horizon:

	 Cafeteria	 Canteen
Cost	 Rs. 2,000,000	 Rs. 2,900,000
PV of expected cash flow@ k = 15%	 2,500,000	 3,600,000

(a)	 Calculate the NPV for each facility. Which is more desirable accord-
ing to the NPV criterion?

(b)	Calculate the PI for each facility. Which is more desirable according 
to the PI criterion?

(c)	Under what conditions would either or both of the services be 
undertaken?

Solution:

(a) NPV

Cafeteria

NPV PV Cash Flow Outflow
Rs. 2,500,000 Rs. 2,000,000
Rs. 

= −
= −
= 5000 000,

Canteen

NPV PV Cash Flow Outflow
Rs. 3,600,000 Rs. 2,900,000
Rs. 

= −
= −
= 7000 000,

As NPV of canteen is higher than of cafeteria, so the cafeteria facility 
service is ranked ahead of the canteen as per the NPV criterion.

However, because NPV > 0 for each facility, both are acceptable and 
profitable.
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(b) Profitability Index (PI)

PI (Cafeteria)
PV of Inflows

PV of Outflows
                =           

                    
Rs. 2,500,000
Rs. 2,000,000

 =                                    

                    1.= 225

PI (Canteen)
PV of Inflows

PV of Outflows
               =            

                    
Rs. 3,600,000
Rs. 2,900,000

=                                     

                    1= ..24

As PI of Cafeteria is higher than of canteen, the cafeteria facility is 
ranked ahead of the canteen facility using the PI criterion.

However, because PI > 0 for each facility, both are acceptable and 
profitable.
(c)	 If the company have relatively excessive capital resources, or at least 

Rs. 4,900,000 available for investment, both services should be initi-
ated. However, in case of capital rationing where the capital resources 
are scarce, use of the PI criterion is a better choice as it results in ad-
equate use of scarce funds for generating greater value. So, in this case, 
canteen facility sholud be selected though PI score of both facilities is 
marginally different. 

11. Innovative Products, Inc. is considering two independent investments 
having the following cash flow streams:

	 Year	 Project A	 Project B
	 0	 −Rs.50,000	 −Rs.40,000
	 1	 20,000	     20,000
	 2	    20,000	    10,000
	 3	    10,000	      5,000
	 4	      5,000	    40,000
	 4	      5,000	    40,000

The company uses a combination of the NPV approach and the pay-
back approach to evaluate investment alternatives. It requires that all 
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projects have a positive NPV when cash flows are discounted at 10 per-
cent and that all projects have a payback period no longer than 3years. 
Which project or projects should the firm accept? Why?

Solution:

Payback period

Project A = 3 years; Project B = 3.15 years
Project B is unacceptable because its payback period is too long.

NPV

NPVA Rs. Rs. Rs
Rs. 

= + +
+

50 000 20 000 0 909 20 000 0 826
10
, , ( . ) . , ( . )

,0000 0 751 5 000 0 683 5 000 0 621
1 270

( . ) , ( . ) , ( . )
,

+ +
=

Rs. Rs. 
Rs. 

Project A is unacceptable because it fails to meet the NPV requirement.
Therefore, neither project should be undertaken by the company.

	12.	 HT appliances are considering the purchase of a new computer net-
work for the company’s office staff. The existing computer equip-
ment can be sold for a total of Rs. 5,000. It was purchased four 
years back for Rs. 90,000 and was being depreciated over a five-year 
period using the straight-line method (SLM). The new computer 
equipment will cost a total of Rs. 75,000. It requires Rs. 3,000 in 
working capital to support the new equipment’s operation. The 
equipment will be depreciated over a five-year period using SLM 
and will have a zero expected salvage value.

The annual savings are expected to be Rs. 20,000 per year for each 
year of the equipment’s expected five-year life.

The cost of capital is14% for the project with a tax rate of 35%.
From the above:

a. Determine the cash outflows associated with the equipment.
b. Determine the cash inflows (after depreciation and taxes) associated 

with the new equipment.
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c. Determine the NPV, the PI, the IRR, and the payback period of the 
proposed project.

Solution:
The cash outflows of the new computer network are:

Cost of new asset				   Rs. 75,000
Working capital				            3,000
Sale proceeds of the old asset		         (5,000)
Tax on Sale of Old Asset			            1750
Present value of the Cash Outflows		   Rs.74,750

The cash inflows are:

Year 1		  Rs. 18,250
Year 2		        18,250
Year 3		        18,250
Year 4		        18,250
Year 5		        18,250

At 14%, the present value of these cash inflows is Rs.62,654.
The NPV of the new computer network is (Rs.12,096).
The PI is 0.84.
The IRR is 7%.
The payback period is 3.25 years.

	13.	 White Inc. just constructed a manufacturing plant in Ghana. The 
construction cost is 9 billion Ghanaian cedi. Mr. White intends to 
use the plant for 3 years. During the 3 years of operation, cedi cash 
flows are expected to be 3 billion cedi, 3 billion cedi, and 2 billion 
cedi, respectively. Operating cash flows will begin 1 year from today 
and are remitted back to the parent at the end of each year. At the 
end of the third year, Mr. White expects to sell the plant for 5 billion 
cedi. The required rate of return is 17%. It currently takes 8,700 cedi 
to buy one U.S. dollar, and the cedi is expected to depreciate by 5 
percent per year.
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	 (a)	 Determine the NPV for this project. Should Mr. White build 
the plant?

	 (b)	 How would your answer change if the value of the cedi was ex-
pected to remain unchanged from its current value of 8,700 cedis 
per U.S. dollar over the course of the three years? Should Mr. White 
construct the plant then?

Solution:

(a)
Cash 
Flows:
Year 0 1 2 3
Investment −9
Operating 
CF

3 3 2

Salvage 
Value

5

Net CF −9 3 3 7
Exchange 
rate

8,700 9,135 9,592 10,071

Cash flows 
to parent

−$1,034,483 $328,407.23 $312,760.63 $695,065.04

PV of 
parent cash 
flows

−$1,034,483 $280,689.94 $228,475.88 $433,978.15

NPV −$1,034,483 −$753,793.06 −$525,317.18 −$91,339.03

Since the project has a negative NPV, Mr. White should not under-
take it.

(b)
If the cedi was expected to remain unchanged from its current value 

of 8,700 cedis per U.S. dollar over the course of the three years:
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Year 0 1 2 3
Investment −9
Operating 
CF

3 3 2

Salvage 
Value

5

Net CF −9 3 3 7
Exchange 
rate

8,700 8,700 8,700 8,700

Cash flows 
to parent

−$1,034,483 $344,827.59 $344,827.59 $804,597.70

PV of 
parent cash 
flows

−$1,034,483 $294,724.44 $251,901.23 $502,367.11

NPV −$1,034,483 −$739,748.56 −$487,847.33 +$14,519.78

If the value of the cedi remains constant, the NPV is positive. Thus, 
Mr. White should undertake the project in this case. Of course, the NPV 
is only slightly positive. Whether or not Mr. White actually undertakes 
the project depends on the confidence it has in its exchange rate forecasts.

	14.	 A project in South Korea requires an initial investment of 2 bil-
lion South Korean won. The project is expected to generate net cash 
flows to the subsidiary of 3 billion and 4 billion won in the 2 years of 
operation, respectively. The project has no salvage value. The current 
value of the won is 1,100 won per U.S. dollar, and the value of the 
won is expected to remain constant over the next two years.

What is the NPV of this project if the required rate of return is 13 
percent?

Solution:
(a) 

Year    0 1 2
Investment −2
Operating 
CF

3 4
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Net CF −2 3 4

Exchange 
rate

1,100 1,100 1,100

Cash flows 
to parent

−$1,818,181.82 $2,727,272.73 $3,636,363.64

PV of 
parent cash 
flows

−$1,818,181.82 $2,413,515.69 $2,847,806.12

NPV −$1,818,181.82 +$595,333.87 −$3,443,139.99
The NPV is $3,443,139.99.

	15.	 Bulls Inc. considers a project in which it will sell the use of its tech-
nology to firms in Mexico. It already has received orders from Mexi-
can firms that will generate MXP3,000,000 in revenue at the end of 
the next year. However, it might also receive a contract to provide 
this technology to the Mexican government. In this case, it will gen-
erate a total of MXP5,000,000 at the end of the next year. It will not 
know whether it will receive the government order until the end of 
the year.

Today’s spot rate of the peso is $.14. The one-year forward rate is $.12. 
Bulls expects that the spot rate of the peso will be $.13 1 year from now. 
The only initial outlay will be $300,000 to cover development expenses 
(regardless of whether the Mexican government purchases the technol-
ogy). It will pursue the project only if it can satisfy its required rate of re-
turn of 18%. Ignore possible tax effects. It decides to hedge the maximum 
amount of revenue that it will receive from the project.

Determine the NPV if Bulls receive the government contract.

Solution:

Revenue converted to $ = MXP5,000,000 × $.12 = $600,000

NPV = $600,000/(1.18) − $300,000 = $208,475
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company’s overall strategy, 
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