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FOREWORD

Since its establishment in 1976, Acharya Nagarjuna University has been forging
ahead in the path of progress and dynamism, offering a variety of courses and research
contributions. I am extremely happy that by gaining a ‘A’ Grade from the NAAC in the year
2014, the Acharya Nagarjuna University is offering educational opportunities at the UG, PG
levels apart from research degrees to students from over 285 affiliated colleges spread over the
two districts of Guntur and Prakasam.

The University has also started the Centre for Distance Education with the aim to
bring higher education within reach of all. The centre will be a great help to those who cannot
join in colleges, those who cannot afford the exorbitant fees as regular students, and even
housewives desirous of pursuing higher studies. With the goal of bringing education in the door
step of all such people. Acharya Nagarjuna University has started offering B.A, and B, Com
courses at the Degree level and M.A, M.Com., L.L.M., courses at the PG level from the
academic year 2021-22 on the basis of Semester system.

To facilitate easier understanding by students studying through the distance mode,
these self-instruction materials have been prepared by eminent and experienced teachers. The
lessons have been drafted with great care and expertise in the stipulated time by these teachers.
Constructive ideas and scholarly suggestions are welcome from students and teachers invited
respectively. Such ideas will be incorporated for the greater efficacy of this distance mode of
education. For clarification of doubts and feedback, weekly classes and contact classes will be
arranged at the UG and PG levels respectively.

It is aim that students getting higher education through the Centre for Distance
Education should improve their qualification, have better employment opportunities and in turn
facilitate the country’s progress. It is my fond desire that in the years to come, the Centre for
Distance Education will go from strength to strength in the form of new courses and by catering
to larger number of people. My congratulations to all the Directors, Coordinators, Editors and
Lesson -writers of the Centre who have helped in these endeavours.

Prof. P.Rajasekhar
Vice —Chancellor,
Acharya Nagarjuna University
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Course Objective :

To introduce the participants with the basic fundamentals and tools and techniques of Corporate
Financial Management in a changing, challenging and competitive global economic

environment.
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Unit—1 : Financial Management :

Meaning, Nature and Scope of finance; Financial goals; Profit maximization, Wealth

maximization, Finance functions; Investment, Financing and Dividend decisions.

Unit — II : Capital Budgeting :
Nature of Investment Decisions, Investment evaluation criteria — Net Present Value, Internal rate
of return, Profitability index, Payback period, Accounting rate of return, NPV and IRR

comparison; capital rationing; risk analysis is capital budgeting.

Unit — ITI : Working capital :
Meaning, significance and types of working capital, determinants of working capital, sources of
working capital; management of inventory, management of cash; management of account

receivables.

Unit — IV : Capital structure theories :
Traditional and MM hypothesis; determining capital structure in practice; Capital structure
planning, Cost of capital; meaning, significance of cost of capital; calculation of cost of debt,

preference capital, equity capital and retained earnings, Operating and financial leverages.

Unit—V : Dividend decisions :
Types of dividend — dividend models — Determination of dividend policy — Practical aspects of

dividend.
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MODEL QUESTION PAPER

BBA SECOND YEAR
Semester - 3
FINANCIAL MANAGEMENT
Time: Three hours Max. Marks: 70
SECTION - A (5 x 4 =20 Marks)

10.

Write short answer for any FIVE of the following questions.

What is Financial Management ?

Write a brief note on capital budgeting.
Write any five uses of working capital.

What is accounts receivables ?

Write a short note on cost of debt.

What do you understand by dividend policy ?
Write the scope of finance.

Write a brief note on profitability index.

SECTION B (5 x 10 =50 Marks)

Answer the following questions.

(a) Explain the tools and techniques of financial management.
Or

(b) Explain the concept of profit maximisation and wealth maximisation.

(a) Write the advantages of payback period.
Or

(b) Explain the need of analysing net present value in capital budgeting.



11. (a) Explain the determinants of working capital.
Or

(b) Write the need and importance of inventory management.

12. (a) Write a detailed note on MM hypothesis theory.
Or

(b) Explain the meaning and significance of cost of capital.

13. (a) Explain various types of dividends.
Or

(b) Explain the determinants of dividend policy.
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LESSON -1
FINANCIAL MANAGEMENT

OBJECTIVES OF THE LESSON :

After studying this lesson, one should be able to :
»  know the meaning of Finance and scope of Financial Management
»  discuss various financial objectives of a company

» analyse the Financial goals of a company

STRUCTURE OF THE LESSON :

1.1 Introduction

1.2 Meaning of Finance

1.3 Meaning of Financial Management

1.4 Scope of Financial Management

1.5 Financial Goals of the Company
1.5.1 Profit Maximisation
1.5.2 Wealth Maximisation

1.6  Summary

1.7 Key Words

1.8 Self — Assessment Questions

1.9 Further Readings

1.1 INTRODUCTION :

Business is an economic activity which involves the use of economic resources (machine,
material, money, men, etc) for the production of goods (refrigerator, tooth paste, soap, truck etc)
and services (insurance, banking, communication, transport, etc). These goods and services are
expected to be sold at a price which is more than the cost of producing them, resulting in a
surplus or profit.

When a business enterprise plans to do any activity, it has to make a market survey to
estimate the demand for the product and to estimate the life of the business.

The demand estimate helps in the finalisation of plant capacity (i.e., number of units a
plant can manufacture in a specific period of time) or scale of operations. Once the plant capacity
is finalised, the area of the site required to construct the business premises (consisting factory
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buildings, godowns, office building etc); number or personnel (human resource) required, raw
material requirement are estimated. The enterprise finalises its scale of operations and based on
it, the capital (both permanent and working capital) requirement is estimated.

Depending upon the nature of business, the size of capital varies. A business with
manufacturing activity requires more capital than what is required for a trading business or
service organisations. Business of providing services like transportation, communication,
banking, insurance, warehousing etc. Involves the need for estimating the capital requirement
(i.e., amount of money that is required for investment in various assets).

Once capital requirement is estimated, the enterprise has to find sources of mobilising
these funds. It has to identify sources for meeting the permanent capital requirement (i.e., to
acquire plant, machinery buildings, technical know — how, patents etc,) and short — term capital
requirement (i.e., to buy raw material, to pay for labour etc). From among the various sources
that provide long term or short term funds an enterprise has to choose.

A business enterprise strives to achieve a surplus. To achieve this goal, an enterprise
invests funds in various income earning assets by obtaining funds from various sources. Thus,
the financial function is all about the following activities.

¢ to determine the funds requirement
¢ to determine the assets to be acquired

e to determine the pattern of financing the assets.

1.2 MEANING OF FINANCE :

No activity of business can be performed without the involvement of finance. That is why
‘finance’ is considered as “Life blood of business”. Finance holds the key to all business
activities.

The Encyclopedia of Britannica defines finance as “the act of providing the means of
payment”. According to Paul G. Hastings ‘finance’ is the management of the monetary affairs
of a company. Howard and Upton defines ‘finance’ as the management of the flow of cash so
that the organization will have the means to carry out its objectives and at the same time meet
its obligations as they become due. Their emphasis is on the liquidity aspect of finance. John
Hampton interprets finance as the management of the flow of money. In a modern money
economy finance may be defined as the provision of money at the time it is needed. Therefore,
finance is concerned with every activity, which involves the use of money.

1.3 MEANING OF FINANCIAL MANAGEMENT :

Financial management study about the process of procuring and judicious use of financial
resources with a view to maximise the value of a business enterprise thereby the value to the
owners is maximised. Guthmann and Dougall defines financial management as “the activity
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concerned with the planning, raising, controlling of firm’s financial resources”.

In a company form of organisation, according to James C. Vanhorne, financial
management ‘endeavors to make optimal investment, financing and dividend decisions’.

I. M. Pande defines financial management as “that managerial activity that is concerned
with the planning and controlling of the firm’s financial resources. According to him managing
funds most wisely with a view to maximise the wealth of the share holders is financial
management.

‘Business activities concerned with the acquisition and conservation of capital funds in
meeting the financial needs and overall objectives of business enterprise come under financial
management’, according Wheeler.

1.4 SCOPE OF FINANCIAL MANAGEMENT :

Financial management is concerned with all decisions involving finance. Therefore, the
scope of financial management encompasses all the financial decisions taken by a business
enterprise. A business enterprise is established for earning income. Major decisions in any
business are related to acquisition of assets for business purpose and financing these assets by
tapping various sources of finance. The first decision is known as ‘investment’ decision and
second decision is known as ‘financing’ decision.

Assets’ requirements are of two types :

(1) Fixed assets like land, buildings, plant, machinery, furniture, technical know — how, patent
rights, copy rights etc.

(2) Current assets like inventory (raw materials, working in progress, finished goods),
receivables, debtors’ cash etc.

Expanding the scale of operations, entering a new market, introduction of new products
etc. are some of investment decisions that involve the acquisition of fixed assets. They provide
returns for a long period. Therefore, these are also called long term investment decisions.

Current assets are operating assets, which are required for smooth conduct of business.
What should be the investment in these current assets? Or what should be the level of these
current assets? Is a crucial investment decision. Because, excess levels of current assets cut into
the profitability of a business and insufficiency of current assets result in loss of liquidity. These
decisions are called short — term investment decisions because their impact on the business is for
a short period.

»  Takes — up internal audit to establish proper checks and controls.

»  Decides the dividend policy of the company.
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All the above mentioned functions are supposed to be discharged by a Financial
Manager, with in the frame work of laws in force, for the ultimate achievement of wealth
maximisation of shareholders.

1.5 FINANCIAL GOALS OF THE COMPANY :

Company is a form of organisation in which the ownership and management are
separated. Share holders are considered the owners where as board of directors are their agents.
The separation of ownership and the owners. The objectives of management may differ from
those of the shareholders. In big companies where shares are held by a large number of share
holders it is difficult to make the management to know the expectations of the share holders.
Managers may have personal goals that compete with shareholders wealth maximization goals
and such conflict is known as agency conflict. The separation of ownership from management
creates a situation in which the management may act in its own interests rather than those of the
management will make optimal decisions only if appropriate incentives are given. To reduce
agency conflict, share holders must incur agency costs, which include all costs borne by
shareholders to encourage managers to maximize the stock price rather than act in their own
self-interest. The optimal solution lies in the situation where executive compensation is tied to
performance.

Presently, as majority of the shares in companies is owned by institutional investors such
as insurance companies, mutual funds, pension funds, etc., and representatives of the lending
agencies like development banks are being placed on the Board of Directors of companies, there
is a considerable Scope for exercising influence over a company’s operations. Another notable
feature is that the belief in practicing good corporate governance is on the rise.

Maximisation of wealth of the shareholders

'

Maximisation of value of a company

|

Market price of company’s common stock

A 4

Financial Decisions

A A

Investment Decision Financing Decision Dividend Decision

Fig. 1.1 : Goals of a company
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Value of a company = f[Investment, Financing, Dividend — Decisions ]
VvV = f[LF, D]

The team of management takes various decisions involving the prosperity and perpetuity
of a company. When such strategic decisions are taken for the company what goal should guide
them. Obviously the economic interest of the share holders, who are taking the maximum risk,
should guide the management.

There are two widely discussed approaches to achieve the above objective.

(a) Profit Maximisation

(b) Wealth Maximisation
Should the company aim at maximising profits of wealth?
1.5.1 Profit Maximisation :

Business is an economic activity, where scarce resources are used to produce goods
and services. Business activities involve costs and revenues. The unique measure of efficiency is
surplus, i.e., the excess of revenues over costs, which is popularly known as profit. Therefore a
company should aim at profit maximisation. This goal can be justified on the following grounds.

1. Economic activity aims at utility maximisation. Utility is measured in terms of
profits.
Profit is a measure of economic efficiency

Profit leads to efficient allocation of resources

It ensures maximum social welfare

wok DN

It leads to efficient use of important and scarce resources.

Profit maximisation goal of a company is having the following limitations :

i) Ambiguity : The goal of profit maximisation is considered to be very vague and
ambiguous. Profit has various connotations and amenable to different interpretations by various
persons. For example, profit may be

short run profit or long run profit, total profit or rate of profit,

after tax profit or before tax profit,

return on equity or return on total capital employed.
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There will be always dilemmas to which of these variations of profits should accompany
try to maximise.

ii) It ignores the timing of benefits : The goal of profit maximisation ignores the
differences in the timing of benefits from investment. Between two alternative projects
which have different time pattern of profits, the goal makes no difference.

1.5.2 Wealth Maximisation :

Wealth maximisation means maximising the net present value of a course of action. Net
present value (NPV) is the difference between present value of expected benefits and present
value of costs.

If the benefits at end of each year are

the present value of these benefits can be calculated by discounting the future benefits by
using, a discounting factor, i.e.,
Ay A, As A
11K’ (4KZ (K3 e T

Sum of these present values is the PV of future benefits.

Ifcosts at the end the of each year are

Their present value of the investments is calculated as under :

Cq C, Cs3 Ch
L0 IKE KR e T

Co,

Sum of these present values is the PV of costs of investment

NPV = PV of Benefits — PV of costs

- {Al B A“J
(1+K) (1+K)2 (1+K)3 (1+K)n

C C C C
— |+ —— + 2+ ...+ —=
(1+K) (1+K)? (1+K)3 (1+K)n

B n At _[yn Ct
NPV [ t=1(1+1<)t} [t=0(1+K)t}
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In the above equation K refers to the discount rate and t refers to the time period.

Every financial decision involves costs and benefits and also result in NPV.
Maximisation of this NPV is construed as maximising wealth of financial decisions which have a
long term impact on the company. They are strategic, crucial and which involve risk are .

*  Investment decision
*  Financing decision
*  Dividend decision.

These decisions taken with an objective of maximizing Net Present Value (NPV) result in
value maximisation of the company and in turn wealth maximization of shareholders.

Search for high profits may result in the collapse of the company, as it involves high
degree of risk and goes against the interest of the shareholders who are bearing the maximum
risk. Therefore, profit maximisation is not considered to be an appropriate goal.

The goal of EPS maximisation also suffers from the following limitations :
(1) it does not specify the time of expected returns
(i) it does not consider risk associated with future earnings, and

(ii1) it does not take into account the financial risk.

Implications of Wealth Maximisation :
e The goal aims at prosperity and perpetuity of a company.
e The goat helps in measuring the performance of a company.
e  The goal helps in allocation / reallocation of scarce resources.

e [t helps the company in discharging its responsibilities effectively, such as
* Consumer protection
*  Payment of fair wages
* Provision of safe working conditions.
* Environmental protection.
* Support to social problems.
e It leads to efficient use of scarce and precious resources.

e [t considers risks associated.
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1.6 SUMMARY :

This lesson has provided you an overview of Finance in a business entity. The scope of
financial management and finance functions have been covered. The primary financial objectives
of a company and the broad goal of a company have been discussed. Profit maximasation vis — a
— vis wealth maximisation revealed that profit maximisation goal has certain limitations, which
can be overcome with wealth maximisation goal. The organisation of finance function and role
of finance manager provide an insight into organisational chart and various functions of financial
manager.

1.7 KEY WORDS :
Financial Management :
Concerns the acquisition, financing and management of assets with some overall goal.
Future Value :

The value at some future time of a present amount of money, or a series of payment,
evaluated at a given interest rate.

Net Present Value :

The Present Value of an investment projects net cash flows minus the projects initial
cash outflow.

Present Value :

The current value of a future amount of money, or a series of payments, evaluated at a
given interest rate.

Price / earnings ratio (P /0) :

The market price per share of a firm's common stock dividend by the most recent 12
months of earnings per share.

Risk : The variability of returns from — those that are expected.
Capital structure :

The mix of a firm's permanent long — term financing represented by debt, preferred
stock, and common stock equity.

Funds :
Funds include not only cash but also the total current assets or financial resources.
Profit Maximisation :

It is a criterion for economic efficiency as profits provide a yard stick by which
economic performances can be judged under condition of perfect competition.
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Wealth Maximisation :

It stands that the management should seek to maximise the present value of the

expected returns of the firm.

1.8 SELF — ASSESSMENT QUESTIONS :

1.

2.

What do you mean by "Finance"? Explain the scope of finance Function.

What is Financial Management? What role a Financial Manager plays in a corporate
enterprise ?

Do you think Wealth Maximisation as a goal of a company, is superior to Profit
Maximisation? Explain.

Discuss the Financial Goals of the Company

Define the Profit Maximization and how its affect on the company?

1.9 FURTHER READINGS :

Brigham, E.F. Fundamentals of Financial Management, Dryden Press, Chicago.

James C. Van Horne, Financial Management and Policy, Prentice Hall of India, New
Delhi.

Solomon Ezra, Theory of Financial Management, Columbia University Press, New
Delhi.

Pandey, I .M., Financial Management, Vikas publishing Home, New Delhi.

Prasanna Chandra, Financial Management : Theory and Practice, Tata Mc Graw Hill,

New Delhi.



LESSON -2
INVESTMENT FINANCING

OBJECTIVES OF THE LESSON :
After studying this lesson, you should be able to :
»  familiarise the major decisions involved in Finance Function
»  explain the concept of time value of money
»  discuss the Risk, Return of risk

»  examine the Investment, Financing and Dividend decisions

STRUCTURE OF THE LESSON :
2.1 Introduction
2.2 Finance functions
2.2.1 Internal
2.2.2 External
2.3 Organisation of Finance functions
2.4 Financial Decisions
2.4.1 Investment decision
2.4.2 Financing Decision
2.4.3 Dividend Decision
2.5 Role of a Financial Manager
2.6 Risk — Return Risk — Cost Trade — Off
2.7 Time value of Money
2.7.1 Compounding
2.7.2 Discounting
2.7.3 Financial Decisions : Time value of Money
2.8 Summary
2.9 Key Words
2.10 Self — Assessment Questions
2.11 Further Readings

2.1 INTRODUCTION :

At present, efficient use and allocation of capital are the most important functions of
financial management. Practically, this function involves the decision of the firm to commit its
funds in long — term assets together with other profitable activities.
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However, the decisions of the firm to invest funds in long — term assets needs
considerable importance as the same tends to influence the firm’s wealth, size, growth and also
affects the business risk. No doubt, the primary consideration of all types of investment decisions
is the rate of earning capacity, i.e., rate of return.

But there are other considerations as well, for example risk factor. In short, risk factor
also plays a significant role in investment decisions.

2.2 FINANCE FUNCTIONS :

Finance Functions are important activities in the business management irrespective of
nature, size, age and structure of the organisation. A business finance function expresses the
relationship between value of a business enterprise and its various determinants. Value of a
business enterprise is nothing but its net worth to the owners. Net worth is the difference
between the market value of assets and the value of liabilities (outsiders claims).

Net Worth = Assets — Liabilities

If net worth of a business enterprise increases it can be interpreted that the value of a
business enterprise is rising. The value of a business depends upon the following factors.

2.2.1 Internal :

e Investment activities
e Financing mix

e Distribution of profits

2.2.2 External :

»  State of the economy
» Capital market conditions.
» Tax rates

Among these factors some are controllable and some are uncontrollable. Assuming
that the uncontrollable factors are held constant, the value of a business is a function of internal
or controllable factors. Therefore, value of a business is a function of investment, financial,
distribution of profits. V=1f[I, F, D]
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VALUE OF THE COMPANY
DETERMINANTS
INTERNAL EXTERNAL

Investments
Projects

Distribution of
Earnings
Projects

Sources of Financing the

Projects

— State of the Economy

— Capital Market Condition

— Taxes

— Government Policy

— Legal Framework

— Competition

Fig. 2.1 : Finance Function

2.3 ORGANISATION OF FINANCE FUNCTIONS :

Finance is an integral part of a company. All functional areas of management are related
to finance function. Production, marketing, human resource etc. are related to finance. In the
area of finance specific tasks are performed by specialists. The organisation of finance function
can be better understood by the following figure 2.2
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BOARD OF DIRECTORS

MANAGING DIRECTOR /

PRESIDENT
VICE PRESIDENT
(FINANCE)
TREASURER CONTROLLER
CASH CREDIT FINANCIAL COST
ACCOUNTING ACCOUNTING
MANAGER MANAGER MANAGER ANAGER
CAPITAL FUND
TAX
BUDJETING RAISING MANAGER DATA
MANAGER MANAGER PROCESSING
MANAGER
PORT FOLIO INTERNAL
MANANGER AUDITOR

Fig. 2.2 : Organisation of Finance Function

2.4 FINANCIAL DECISIONS :

The activities of Finance Functions are classified as three major Financial Decisions.
These decisions are strategic, crucial and have long term impact; which cannot be reversed
without abnormal losses. They are

(a) Investment decision

(b)  Financing decision

(c)  Dividend decision
2.4.1 Investment decision :

Investment decision relate to the selection of projects or investmeritopportunities which
are financially viable. The process of investment decision involves the following steps.
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o Generation of investment ideas or opportunities.

J Defining the objective in quantitative terms.

. Evaluation of each opportunity using techniques of evaluation.

o Selection of the best alternative investment.

. Implementation of the best investment

J Follow up or monitor whether the investment is providing' expected return.

Decisions like —
(a) make or buy,
(b) buy or lease,
(c) outright purchase or hire purchase,
(d) replacement of manual activities with machine is action,
(e) replacement of out / dated technology with latest technology
(f) replacement of worn out machinery with a new machine,
(g) mergers
(h) amalgamation
(i) acquisitions
(j) introduction of a new product
(k) expansion
(I) entering foreign market
are some of the investment decisions taken by Financial Manager.
These decisions are based on estimates related to the future. When future is uncertain,

there is a chance that actual outcome may deviate from the estimated outcome. This change is
called risk. Therefore, measurement of risk in the investment decisions is essential and crucial.

2.4.2 Financing decision :

Funds are required in business for financing investment projects and for financing
business operations. Thus the financing decision is related to the procurement of funds. Funds
can be procured from various forms and in different forms. Equity share, capital, preference
share capital, debentures, company deposits, long term loans from financial institutions, inter
corporate borrowings, bank loans, bank overdraft, cash credit are some of the sources. These
sources are broadly divided into :

(a) long —term and
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(b) short — term.

Some of these sources involve fixed financial commitment on the part of the company.

Equity is ownership capital when as the creditorship capital (debt) involving fixed
interest commitment on the part of the company. Preference share capital is a hybrid source with
some features of both equity and debt.

Financing decision is related to judicious mix of debt and equity. It decides the capital
structure of a company and also related to the mix of short and long term sources. When
investment decision is a tradeoff between return and risk, financing decision is a tradeoff
between cost and risk. Investment decision involves business or operating or investment risk.
Financing decision involves financial risk.

Financial decisions are

—  Determination of degree of leverage.

— Raising funds through equity and debt and also raising funds from long term and
short term sources.

—  Consideration of tax benefit of usage of debt.

2.4.3 Dividend decision :

Dividend decision is indirectly a financing decision. If sources of funds are classified as
internal and external sources, all the sources discussed under the ‘financing decision’ are external
sources. Dividend decision relates to the distribution of profits among the equity shareholders.

No business enterprise will distribute all the profits to the owners. Some of the profits are
retained for future purposes of the business. These retained profits are considered as internal
source. These retained profits belong to the existing shareholders. Net worth of the shareholders
is a sum of equity share capital plus retained earnings. If net worth increases the book value of
share increases. It will have a favourable impact on the market price of the shares.

Dividend decision is concerned with the determination of dividend pay-out ratio
(percentage earnings to be distributed by way dividends). Dividends provide current earnings to
the shareholders, whereas, retained earnings increase the scope for higher future earnings.
Taking into consideration the company's future investment opportunities, the company's ability
to tap the capital market, tax effect, shareholder's expectations, etc, a dividend decision has to be
taken.

Thus, the investment, financing and dividend decision are interrelated. Their impact on
the value of the company should be taken into consideration as they affect the market value of
the share.
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2.5 ROLE OF A FINANCIAL MANAGER :

The functions of a financial manager of a company generally include the following :

»  Estimates capital requirement of various projects;

»  Provides funds for various projects.

»  Maintains liquidity and solvency to meet the short — term and long — term
commitments, when they become due.

»  Liaison with stock exchanges, shareholders, bankers, financial institutions.

»  Estimates risk in financial decisions and provide for various measures to minimise
risk.

»  Decides the credit policy of the company by taking into consideration the
established practices.

»  Reports to various external agencies like financial institutions, tax authorities,
shareholders, govt.

»  Meets various obligations under different legislations, like tax laws, SEBI Act, etc.

»  Takes up internal audit to establish proper checks and controls.

»  Decides the dividend policy of the company.

All the above mentioned functions are supposed to be discharged by a Financial
Manager, with in the frame work of laws in force, for the ultimate achievement of wealth
maximisation of shareholders.

2.6 RISK - RETURN RISK - COST TRADE - OFF :

Investment decisions involve two aspects i.e. the risk and the return. Finance managers
have to select those investment projects by balancing the return. When future is uncertain, there
is a chance of variability in the expected return which is called business risk or operating risk or
investment risk. Any attempt to increase the forces of risk element. Therefore, a finance manager
has to optimise the forces of risk and return. Selection of investment opportunities where risk and
return are optimised is known as risk-return trade — off.

Financing decisions also involve return and risk. When the decision related to the capital
structure or debt — equity mix or financial leverage is taken, it is quite possible that a company
may attempt to use more debt, as purpose. Increasing use of debt reduces the cost of capital to
the company. But, it increases the variability of the share holders' return. Therefore, finance
manager has by increasing risk and return and arrive at an optimum capital structure. Selection of
optimum capital structure where return and risk are optimised is known as risk — trade — off [fig.
2.3]
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Fig. 2.3 : Trade — off between Return and Risk

2.7 TIME VALUE OF MONEY :

An important principle in finance is that the value of money is dependent on time. The
value of money received today is different from the value of money received after sometime in
the future. The principle is based on the fact that what we receive today can be invested and a
return can be earned on it. For example, between Rs 100 now or Rs 100 after one year, Rs 100
now will have more time value because it can be invested, for example at 10% rate of interest,
and a return of Rs 10 can be earned. Rs 100 becomes Rs 110 a year after.

In business, various decisions involve outflow and inflow of funds. Outflows and the
inflows do not take place at the same time. For example, in the case of investment decision
outflows in the form of cost of the project takes place first and they are followed by inflows in
the form of profits or returns in future.

Outflows < Inflows >
Time t, f]  eveeeesseseeanans t, SR ty
(Cost of the Returns (or) Returns (or) Returns (or) Returns (or)
Project ) profit profit profit profit

The difference in their timing makes it difficult to compare the costs and benefits.
Therefore, there is a need to equalise the time values of inflows and outflows. For this purpose
Time value can be incorporated into financial decisions either by compounding or by
discounting. Let us try to understand these methods.

2.7.1 Compounding :

Compounding is theprocess of finding the Future Value of an amount (which is called
present value) at the end of a period using an interest rate. For example, if we want tofind the
future value of Rs 100 (PV) at the end of one year when interest rate (r) is 12 percent per annum

FV = Present value + Interest for one year at 12%
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FV, = PV + PV(r) = PV (l+)

FV, = Rs. 100 + 100 (12%) = Rs.100 + Rs.12 = Rs. 112.
If we wish to find FV at the end of second year

FV, = FV; + FV; (Interest rate)

= FV, + FV, (1) = FVi(1+r)
We know that FV;= PV (1 +r1)
YL FV,= PV(1+1n(1+r1r) = PV(+r)
Future value at the endofn years

FV,= PV (1 +1)

Compounding more than once :

Twice in a year FV =PV[I + % ]2n
Quarterly compounding FV = PV[I + % ™
Yearly compounding FV =PV[I + % 1"
m times a year FV =PV[I + % ™

As emi approaches infinity, the term
(1+ g)mn approaches €' "

where,
e = 2. 71828 approximately.

FV = pve'"
where,
FV = future value

PV = present value
r = rate of interest
n = number of years

Continuous compounding results in the maximum possible future value at the end of n
periods for a given rate of interest (1).

2.7.2 Discounting :

Discounting is the process of finding the present value of an amount (future value)
expected to be received at the end of a period (n) using a rate of interest (called the discount
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rate). If we want to find the present value of Rs 100 to be received at the end of one year, when
the rate of interest is 12 percent.
FV 100 1

00
PV = (1+r)  (1+12%) 11z 3029

It means that the present value of Rs 100 to be received at the end of one year, when
discounted at 12%, is Rs 89.29.
FV

PV of Rs 100 to be received at the end or n years PV =
(14r)n

You are provided with two types of Tables in the Appendix
(a) Compound / future / terminal value Tables

(b) Present value Tables

Compound value Tables :

By making use of these tables, we can find the compound value of any amount, for any
period, at any rate. In these Tables compound values of Rs. | are provided.

In the compound value formula, the value of the expression (1 + r)" is given for Re. 1 for
a given rate and period. For example, when

PV = Rs.1300; r=13%; n=15 years, What is compound value?

CV = PV(1+1)"™ = 1300 (1+13%) "

the value of (1 + 0.13) " is given in the Table for Rs. 1. We can find the CV just
multiplying Rs. 1300 with this value which is called compound factor.

CV = Rs. 1300 x Compound factor (n = 15 years, r = 13%) .
= Rs. 1300 x 6.254
Rs. 8,131

For any period and at any rate, we can find the compound value by using these Tables.

Present value tables :

By making use of these Tables, we can find the present value of any amount. In the
present value formula, the value of the expression [1/(1+r)"] for Re.l is given for a given discount
rate and period (n) :

For example : If we wish to know the present value of Rs. 5,000 to be received at the end of 18
years with a discount rate 15 percent, then

FV

Rs 5000, T = 15% n = 18 years.

v —
{(1+r)n

PV
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the value of the expression shown in the parenthesis can be found out from PV Tables for
any(n, r).
PV = FV x PV Factor (given r, n)
= FV x discount factor (given r,n)
PV = Rs. 5000 x PV factor (a +r= 5%, n= 18 years)
= Rs. 5000 x 0.081 = Rs. 405
It means that, the PV of Rs. 5000 to be received at the end of 18™ Year is Rs. 405 when

discounted at 15 percent rate.
Annuity :

An Annuity is a stream of constant cash flows (payment or receipt) occurring at regular
intervals of time. When cash flows occur at the end of each period we can find the future value
by compounding and present value by discounting.

Compound value of annuity:

Future or compound value of an annuity (FVA) can be calculated by using the following
formula,

. 1+r)" -1
FVA = Annuity amount x —
: (1+r)" -1 .
In the above equation, —, | cxpression is compound factor for one rupee
annuity received at the end of each year for n years with ‘t’ compound interest rate.

Compound value Tables given in the Annexure contain CV of annuity of Re. | for a given
period and rate.

For example :

If we wish to find the compound value of Rs. 1200 annuity for a period of 10 years and
when the interest rate is 12 percent. Future value of annuity at the end of 10 years will be
FVip = Rs 1200 x CV of annuity of Re. I (r = 12%, n = 10 years)

= Rs 1200 x 17.549
= Rs.21058.8

Present value of Annuity :

Present value of annuity (PVA) can be calculated by using the following formula :

1
PVA = Annuity amount x {ﬂ}

r
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1

The expression {(+r)n}s given for Re.1 Annuity Table in the Annexure for given
rand n.

For example, if we want to find the present value of Rs 1000 annuity for 10 years when
the discount rate is 12 %, we can find the present the value of Re. | annuity from the Table and
multiply it with Rs 1000.

Annuity = Rs.1000; r=12% and n =10 years

PVA = Rs. 1000 x 5.650 = Rs. 5650

Having understood the methods of incorporating time value of money, through
compounding and discounting, let us now see, how these methods are relevant in financial
decision making.

2.7.3 Financial Decisions : Time value of Money

(a) Investment Decision : Investment decision involves current cash outlay for expected
stream of cash inflows in future.

Time to t1 fy sesemmmeerrrnnnn. ty
Cash Current Cash Cash Cash
flows Cash outlay (C,) inflow inflow inflow

The cash flows (outflows and inflows) occur at different timings. Therefore, they are
not comparable. Time value of money is taken into consideration by discounting the cash inflows
to find the present value of all cash inflows. Then PV of cash inflows is compared with current
cash outlay or cost of an investment project.

For example :A project costs Rs.I00000. It is expected to provide cash inflows as
follows for 3 years. The company's cost of capital or required rate of return is 15%. Whether the
project is acceptable?

Year 1 2 3
Cash inflows Rs. 40000 Rs. 50000 Rs. 30000
Solution :
PV cash inflows = PV of Rs. 40000 + PV of Rs. 50000 + PV of Rs. 30000

= [40000x 0.870] + [50000 x 0.756] + [30000 x 0.658]
— Rs. 34800 + Rs. 37800 + Rs. 19740
= Rs. 92340
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In this example, the present value of cash inflows is Rs 92340, whereas, the cost of the
project is Rs. 1 lakh. As the benefits are less than the cost, the project is not acceptable.

(b) Financing Decision : When a company issues debentures, it receives cashflows now.
Interest payments (cash outflows) are to be made at the end of each year. At the end
of the period the debenture amount is redeemed. Therefore, the financing decision
involves cash inflows first, followed by cash outflows.

Time to t 1 JRTTCCCUPPRERPTTTTITEELD tn

Sale value Interest and
Cash Interest Interest )
flows of debentures Redemption value

As these cash flows takes place at different times, they cannot be compared. Time value
of payment is taken into consideration by finding the discounted value (present value) of interest
payments and redemption value. The present value of cash outflows is compared with sale value
of debentures and financing decision is taken whether to take up the issue of debentures or not.

2.8 SUMMARY :

The activities of Finance Functions are classified as three major Financial Decisions.viz.,
Investment, Financing and Dividend decisions. Investment decision relates to the selection of
viable projects and estimating capital budget. Financing decision is concerned with the ways of
finding funds to meet the capital budget requirement. Dividend decision is about how the
earnings of the company are to be used i.e., a break up between dividends and retention. Finally,
the time value of money has been presented.

2.9 KEY WORDS :
Investment decision :

Investment decision relate to the selection of projects or invest merit opportunities
which are financially viable.

Financing Decision :

Funds are required in business for financing investment projects and for financing
business operations. Thus the financing decision is related to the procurement of funds.
Funds can be procured from various forms and in different forms.

Dividend Decision :

Dividend decision is indirectly a financing decision. If sources of funds are classified as
internal and external sources, all the sources discussed under the 'financing decision' are
external sources.
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Time value of Money :

An important principle in finance is that the value of money is dependent on time. The
value of money received today is different from the value of money received after sometime
in the future.

Compounding :

Compounding is the process of finding the Future Value of an amount (which is called

present value) at the end of a period using an interest rate.

Discounting :

Discounting is the process of finding the present value of an amount (future value)
expected to be received at the end of a period (n) using a rate of interest (called the discount
rate).

2.10 SELF — ASSESSMENTQUESTIONS :

2.11

1. What are the major Financial Decisions? How do you trade — offrisk and return ?
2. How is Finance Function Organised? What are the functions that finance officers
perform in a large firm ?

3. What do you mean by Time Value of Money? Explain its relevance in financial
decision making.
4. Discuss the Role of the Financial Manager?

5. Briefly discuss the functions of Finance and explain the categories of finance

functions?
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3. Solomon Ezra, Theory of Financial Management, Columbia University Press, New
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4. Pandey, I .M., Financial Management, Vikas publishing Home, New Delhi.

5. Prasanna Chandra, Financial Management : Theory and Practice, Tata Mc Graw Hill,
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LESSON -3
CAPITAL BUDGETING

OBJECTIVES OF THE LESSON :
The main objectives of this lesson are to
»  explain the nature and importance of capital budgeting decision.
»  discuss the types of capital budgeting decisions.
»  impart knowledge about the process of capital budgeting decisions.

»  enable you to estimate the cash flows of the investment projects.

STRUCTURE OF THE LESSON :
3.1 Introduction
3.2 Nature of Capital Budgeting
3.3 Significance of Capital Budgeting
3.4  Types of Capital Budgeting
3.5 Capital Budgeting process
3.6  Need for estimation of cash flows
3.7  Cash flows Vs. Accounting Profit
3.8 Components of cash flows
3.9 Computation of cash flows
3.10 Summary
3.11 Keywords
3.12 Self Assessment Questions

3.13 Further readings

3.1 INTRODUCTION :

Financial decision making is viewed as an integral part of the overall management of a
business concern. The financial manager has to make the financial decision within the
framework of overall corporate objectives and policies. The overall development of a firm
depends on market development, entry in new product line, termination of a product which is in
declining stage, expansion of the plant, change of location, etc. In all these issues, study of
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financial implications is inescapable. According to the modern approach, financial management
is concerned with the solution of three major problems relating to the financial operations of the
firm, viz., - investment, financing and dividend decisions.

Of these decisions, the investment decision relates to the selection of assets in which
funds will be invested by a firm. The assets that can be acquired with these funds are broadly
divided into.

Long — term assets and short — term assets.

The decision regarding long-term assets which is known as capital budgeting. Whereas
the financial decision with reference to investment on short-term assets is designated as working
capital management. This lesson is devoted for capital budgeting its nature, process and cash
flows and their computation. After studying this you will also know the basic principles of
estimating cash flows assuming certainly and also uncertainly as a last part of this lesson.

3.2 NATURE OF CAPITAL BUDGETING DECISION :

Efficient allocation of capital is one of the most important functions of the financial
management in modern times. This function involves the firm’s decision to commit its funds in
long-term assets and other profitable activities. The decision to invest funds in the long-term
assets of a firm is quite significant and they will influence the firm’s market value, growth and
also affect the risk of a business.

Weston and Brigham : “Capital budgeting involves the process of planning expenditures
whose returns are expected to extend beyond one year”

Charles T.Horngren : “Capital Budgeting is the long — term planning for making
and financing proposed capital outlays™.

Robert N.Anthony : “The Capital Budget is essentially a list of what management
believes to be worthwhile projects for the acquisition of new capital assets together with the
estimated cost of each project.”

James C. Van Horne : “Capital Budgeting involves a current investment in which the
benefits are expected to be received beyond one year in the future”. It suggests that the
investment in any asset with a life of less than a year falls into realm of working capital
management, whereas any asset with a life of more than one year involves capital budgeting.

Thus, Capital Budgeting decision may be defined as “the firm’s decision to invest its
current funds most efficiently in long-term assets, in anticipation of an expected flow of benefits
over a series of years”.
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According to these definitions one can draw the following features of a capital budgeting

decision.

i) the exchange of current funds for future benefits.
ii) the funds are invested in long-term assets.
iii) the future benefits will occur to the firm over a series of years.

Generally, the capital budgeting or investment decisions includes addition, disposition,

modification and replacement of fixed assets. The capital budgeting decision include, the
following proposals :

1

2)

3)

4)

5)

Expansion: The company may have to expand its production capacities on account of high
demand for its products or inadequate production capacity. This will need additional capital
equipment.

Diversification: A company may intend to reduce its risk by operating in several activities.
In such a case, capital investment may become necessary for purchase of new machinery
and facilitates to handle the new products.

Replacement : The replacement of fixed assets in place of the existing assets, either being
worn out or become out-dated on account of new technology.

Research and Development : Large sums of money may have to be spent for research and
development. in case of those industries where technology is rapidly changing. In such
cases, large sums of money are needed for research and development ’activities. So, these
are also included in the proposals of capital budgeting.

Miscellaneous Proposals : A company may ha e to invest money in projects, which do
not directly help in achieving profit-oriented goals. For example, installation of
pollution control equipment may be necessary on account of legal requirements.
Therefore, funds are required for such proposals also.

3.3 SIGNIFICANCE OF CAPITAL BUDGETING :

Capital budgeting decisions are among the most crucial and critical decisions and they

have significant impact on the future profitability of the from. A special care should be taken
while making capital budgeting decisions, because, it influences all the branches of a company
such as production, marketing, personnel, etc. The other reasons for keeping more attention on
capital budgeting decision include the following :
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1) Long — Term Implications : The effect of a capital budgeting decision will be felt over a
long time period. It has an influence on the rate and direction of the growth of the company. The
effects of capital budgeting decision extend into the future and have to be put up with for a
longer period than the consequences of current operating expenditures.

2) Investment of large funds: Capital budgeting decision requires large amount of capital
outlay. Hence, the company should carefully plan its capital budgeting program, so that it may
get the funds. at the right time and they must be put to most profitable use. A wise investment
can maximize the wealth' of the' company and an ill-advised and incorrect decision can
jeopardise the profitable position and can also be the cause for the closure of the company.

3) Irreversible Decisions : The capital budgeting decisions are irreversible in majority of the
cases. It is due to the fact that, it is very difficult to find a market for such capital terms once they
have required. The only alternative is to treat the entire value of the asset as a scrap. This will
result in heavy loss.

4) Most difficult to make: Capital budgeting decisions involve forecasting of future benefits
which is almost uncertain. It is very difficult to project sales revenue, costs and benefits
accurately in quantitative terms because of the influence of economic, political, social and
technological factors. Further, the inaccurate forecast of asset needs can result in serious
consequences on the company’s performance.

5) Raising of Funds : There must be a perfect plan to raise the funds systematically. The
company, planning for a major capital expenditure, needs to arrange finance in advance, to be
sure of having the availability of funds.

6) Ability to compete : Finally, it has been said that, many firms fail not because of lack of
capital equipment but because of lack of ability to compete. The conservative approach of having
a small amount of capital equipment may be appropriate. But, sometimes it may be dangerous if
the other competitors install modern and automated equipment that permit them to produce a
better product and sell it at a lower price. Hence, the investment in capital assets must help the
company to face and meet the competition from the other companies of the same industry.

3.4 TYPES OF CAPITAL BUDGETING :
Capital budgeting projects may be classified as :

1) Independent Projects : Independent Projects are the projects which do not compete
with one another. Based on the profitability of the projects and the availability of funds, a
company undertakes any number of projects. In such a case, projects will be taken-up to a
level where marginal cost of funds equals to marginal rate of return of the project. .
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2) Mutually Exclusive Projects : In case of mutually exclusive projects, acceptance of
one project causes the rejection of another project. For example, if there are two projects
- Xand Y, either X or Y should be , accepted by the company.

3) Contingent Projects : Acceptance of one project proposal depends on acceptance of
one or more projects. A proposal for acquiring new machinery is dependent upon
expansion of plant or replacement of old machinery or replacement of labour force.

3.5 CAPITAL BUDGETING PROCESS :

The capital budgeting process involves generation of investment proposals, estimation of

cash flows for the proposals, evaluation of cash flows, selection of projects based on acceptance
criterion and finally the continual revaluation of investment after their acceptance. The steps
involved in capital budgeting process are as follows :

i) Project generation
ii) Project evaluation
iii) Project selection

iv) Project execution
Project Generation :

In the project generation stage, the company has to identify the proposals to be

undertaken depending upon its future plan of activity. After identification of the proposals, they
can be grouped according to the following categories :

a) Replacement of Equipment : In this case, the existing old and out-dated equipment
may be replaced by purchasing new and modern equipment.

b) Expansion : The company can go for increasing capacity in the existing product line
by purchasing additional equipment.

¢) Diversification : The company can diversify its product lines by way of producing
various products and entering into different markets. For this purpose, it has to acquire
the fixed assets to enable producing new products.

d) Research and Development : Where the company can go for installation of ,research
and development wing by incurring heavy expenditure, with a view to innovate new
methods of production, new products, new sources, new technology.

ii) Project Evaluation :

The process of project evaluation involves two steps :
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a) Estimation of benefits and costs : These must be measured in terms of cash flows.
The benefits to be received are measured in terms of cash inflows, and costs to be
incurred are measured in terms of cash outflows.

b) Selection of an appropriate criterion to judge the desirability of the project.
iii) Project Selection :

There is no standard administrative procedure for approving the investment decisions.
The screening and selection procedure would be differ from firm to firm. Due to lot of
importance of capital budgeting decision, the final approval of the project may generally rest on
the top management of the company. However, the proposals are scrutinized at multiple levels.
Sometimes, top management may delegate authority to approve certain types of investment
proposals. The top management may do so by limiting the amount of cash outlay, prescribing the
selection criteria and holding the lower management levels accountable for the results.

iv) Project Execution :

In the project execution, the top management or the Project Execution Committee is
responsible for effective utilization of funds allocated for the projects. It must see that the funds
are spent in accordance with the appropriation made in the capital budgeting plan. The funds for
the purpose of the project execution must be spent only after obtaining the approval of the
Finance Controller.

v) Profit Review :

After the' execution, a continuous monitoring of the project is imperative so that expected
and actual operating results compared. This helps in taking corrective action against the
responsible people.

3.6 NEED FOR ESTIMATION OF CASH FLOWS :

Capital expenditure decisions are of considerable significance due to their impact on the
value of the firm. Thus, the future success and growth of the firm depends heavily on
effectiveness of its capital budgeting decisions: To evaluate the effectiveness of the investment
opportunities, one has to estimate the cash inflows and outflows of the project. The estimation of
inflows and outflows of an investment decision is not a simple task, because, the benefits
(inflows) from investments are received in some future period. The future is uncertain. The cost
incurred and benefits received from the Capital Budgeting decisions recur in different time
periods. These cash flows cannot be compared in straightaway manner, because of time value of
money.
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Hence, to evaluate the profitability of-investment decision, cash inflows and outflows are to be
calculated and compared by taking necessary care.

3.7 CASH FLOWS VS. ACCOUNTING PROFIT :

As it is already pointed out, to evaluate any Capital investment proposal, it is necessary to
estimate future benefits accruing from the investment proposal. Theoretically, two alternate
criteria are available to quantify the future benefits :

1) Accounting Profits and
i1) Cash Flows.

The difference between these two is mainly due to the presence of non-cash expenditure
i.e. depreciation. Depreciation is non-cash expenditure, which does not involve any cash outflow.
Whereas the accounting profit is arrived at after deducting the amount of depreciation from the
operating profits of the business, so that the amount of depreciation should be added to the profit
after tax to know the actual cash inflow. The cash inflow approach of measuring future benefits
of the project is superior to the accounting approach.

While considering the investment proposal, the firm is really interested in estimating its
economic value. The economic value can be determined by the economic outflows and inflows
related to investment project. The use of cash flows avoids accounting ambiguities. There are
various ways to value inventory, allocate costs, calculate depreciation and amortisation of
various expenses. Different net incomes will be arrived at under different accounting procedures.
But, there is only one set of cash flows associated with the project. Further the cash flow
approach considering the time value of money, whereas the accounting approach ignoring it.

Under usual accounting practice, revenue is recognized as being generated when the
product is sold, but not when the cash is collected from the sale. Sales revenue may remain paper
figure for months or years before payment of the invoice is received. Expenditure is recognized
as being made when incurred and not when the actual payment is made. Depreciation is deducted
from the gross revenues to determine the earnings before—tax. Such procedure presents an
accurate picture of the true benefits of a particular project. But, it ignores the increased flow of
funds available for other use. Thus, accounting profits are quite useful for measuring
performance, but less useful as decision criteria. The difference between the cash flow approach
and the accounting profit approach is explained with the following example.

The difference between accounting profits (Rs.1,25,000) and cash flows (Rs.2,75,000)
attributed to the depreciation charge is Rs.1,50,000. The cash available with the firm is
Rs.2,75,000. This can be utilized for further investment. The accounting profit approach
indicates that only Rs.1,25,000 is available. Hence, it gives only a partial picture of tangible
benefits available. Therefore, in place of earnings, cash flows are used in evaluating capital
expenditure alternatives.
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A comparison of Cash Flow (CFAT) and Accounting profit approaches

Item Accounting Approach Cash Flow Approach
Rs. Rs. (CFAT)
Net Revenues 10,00,000 10,00,000
Less: Expenses :
Cash
Non-cash (depreciation) 6,00,00
1,50,000 7,50,000  6,00,000
Earnings before tax 2,50,000
Less : Taxes @ 50% 1,25.000 1.25.000 7,50.000
Net earnings after taxes/ 1,25.000 2,75.000
Cash flow

3.8 COMPONENTS OF CASH FLOWS :

For evaluating the profitability of investment opportunities, net capital outlays of the
project are to be compared with the net cash inflows emerging from the project. Further,
anticipated streams of cash benefits available during the lifetime of the project have to be
computer into present value, so as to make them comparable with net capital outlay being
incurred presently. Thus, the following are the components of an investment analysis.

1. Identifying net capital outlay

2. Estimating streams of net cash inflows after taxes

3. Computation of cash flows in terms of their time value
1. Identification Net Cash outflows :

The total net cash outflows represents the net amount of capital expenditure in executing
a capital project. The net capital outlay of a project includes the cost of purchasing land,
building, plant and additional working capital required to carry out the investment proposals. If a
project results in the replacement of an existing capital asset, its current book value is a sunk
cost*. However, its salvage value is deducted from the capital outlay of the new project in order
to arrive at the net investment outlay.

Since payment of income tax results in cash expenditure, tax on profit on sale of an
existing asset, in case of a replacement decision, is added to the capital outlay of the new project.
Investment allowance, if any is deducted from the capital outlay for arriving at the net capital
outlay.

* Sunk cost means the cost which cannot be recovered back
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2. Estimation of Net Cash inflows (CFAT) :

Net cash inflows are the estimates of future streams of cash inflows resulting from the
implementation of a project. These estimates are based on a number of factors. The forecasts
relate to production, market share, sales revenues, profit margin, tax laws, state of the economy,
etc. Cash inflows at different points of time have to be estimated on the basis of various
forecasts. Though based on systematic forecasts and past experiences about the firm and
industry, projections of future cash inflows based on these estimates are not absolute. Net cash
inflows are estimates of cash revenues minus cash expenditures.

Since depreciation is a book adjustment and does not involve any cash outflows, it is not
deducted from cash inflows for estimating the net cash inflows. But tax-benefit result from
depreciation appropriation is included in cash inflows .The scrap value of an asset at the end of
its operational life is another component of cash inflow. The removal expenses and capital gain
taxes, if any, are deducted from the salvage value of the asset. Thus, net cash inflows are equal to
cash revenues minus cash expenses plus tax benefit from depreciation appropriation plus salvage
value of asset, net of removal expenses and capital gains tax plus value of current assets released.

3. Computation of Cash Flows in terms of their Time Value :

After determining the capital outlay of the project and economic gains which will be
derived from the project, Finance manager's next task is to reduce them in present value. The
present value of the capital outlay need not be calculated because it has to be incurred in the
current year. But, in case of cash earnings which will be received over lifetime of the project, the
question of finding out their present value arises. An understanding of the concept of present
value is, therefore, imminent.

Present Value :

The concept of present value provides the underlying relationship between values of
series of payments and revenues at different points of time. It is widely recognised that money
has a time value. A rupee to be received a year from now is not worth as much today as a rupee
to be received now. Atleast three factors contribute to the time value of money.

3.9 COMPUTATION OF CASH FLOWS :

The data required for capital budgeting are about cash flows i.e. outflows and inflows. Their
computation depends on the nature of the proposal, The capital projects can be categorised into :

i.  single Proposal
ii. replacement projects
iii.  mutually exclusive projects

The computation of cash inflows and outflows with reference to these are explained in
the following proposals.
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i) Cash Flows : Single Proposal

The cash outflows required to carry out the proposed capital expenditure is depicted in
the following format.

Format -1 :

Cash outflows of a new project (Beginning of the period at zero time, t = 0)

Cost of new project (Land; Building, Plant, Machinery etc.) XXX
+ Installation cost of plant and equipments XXX
+ Working Capital requirements XXX

Net Cash Outflow XXX
Format -2 :

Determination of Cash Inflows (CFAT): Single Investment Proposal, (t =1 to N years)

Cash sales revenue XXX
Less : Cash operating cost XXX
Cash flows before depreciation and taxes (CFBT) XXX
Less : Depreciation XXX
Profit / Earnings Before Tax (PBT) XXX
Less : Tax liability XXX
Profit after tax (PAT) XXX
Add : Depreciation XXX
Cash flows after tax (CFAT) XXX
Add: Salvage value (in 'n' th year) XXX
Add: adjustment of working capital (in 'n' th year) XXX
Example —1:

The marketing department of a firm estimates that 10,000 units of a product can be sold
annually at a selling price of Rs.20/- per unit. The variable expenses are Rs.12/- per unit,
towards, manufacturing and selling the product. It also involves a fixed cost of Rs.10,000 per
annum.

A machine with a cost of RS. 1,00,000 and has an useful life of 10 years, be purchased to
produce the product. The installation cost would amount to Rs.10,000 and additional working
capital requirement is Rs.40,000. The firm uses straight line method of depreciation. The firm is
in a tax bracket of 50%.
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You are required to compute the relevant cash flows (out flows and inflows) associated
with the acquisition of the machine. Assuming that :

a) there is no salvage value
b) the salvage value is Rs.5000 for depreciation purpose
1) it is ignored

i1) it is considered

Solution :

Cash outflows at the beginning (t = 0) Rs.
Cost of new machine 1,00,000
Add : installation charges 10,000
Add : additional working capital requirement 40,000
Total cash outflow 1,50,000

(a) cash inflow during life of Project (t = 1to n years) No salvage value.

Year Sales Depreciation Taxable Taxes Earnings Cash
revenue  operating Income @50% after Flows
cost (2-(3+4)) taxes After Tax
(CFAT)
(7+4)
Rs. Rs. Rs. Rs. Rs. Rs. Rs.
1 2 3 4 5 6 7 8
1-9  2,00,000 1,20,000 11,000 69,000 34,500 34,500 45.500
10 2,00,000 1,20,000 11.000 69,000 34,500 34,500 45,500
Add : Additional working capital recovery : 40,000
85,500

(b) (i) (salvage value, but ignored for depreciation purpose)

1-9  2,00,000 1,20,000 11,000 69,000 34,500 34,500 45,500

10 2,00,000 1,20,000 11.000 69,000 34,500 34,500 45,500

Add : Additional working capital recovery : 40,000
85,500

Salvage Value Rs.5000

Less: Tax on salvage value - 2500 2,500

Represents profit - 88,000
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(b) (i1) salvage value considered for depreciation purpose.

1-9  2,00,000 1,20,000 10,500 69,500 34,750 34,750 45,250
10 2,00,000 1,20,000 10.500 69,500 34,750 34,750 45,250
Add : Additional working capital recovery : 40,000
salvage value (no tax adjustment) 5,000

90,250

1) Depreciation (Rs.1,00,000 + 10,000) + 10 years = RS.11 ,000
i1) Depreciation ([Rs.1,00,000 +10,000) — 5,000] + 10 years = Rs.10,500

ii) Cash Flows : Replacement Projects :

In case of replacement of an existing asset by a new one, the relevant cash outflows are
incremental after tax cash flows. The sale proceeds of the existing asset reduce cash out flows
required to purchase a new asset. To determine relevant cash outflows not only the cash proceeds
of the existing assets but also their tax effects on cash flows must be taken into consideration.
Tax effect on cash flows depends on the relationship between the sale proceeds, the initial
purchase price and the present book value of an asset being replaced. There are four distinct

possibilities.
i) asset is sold for a price more than its initial purchase price.
ii) asset is sold for a price more than its book value but less than its initial purchase price.
iii) asset is sold for a price which is exactly equal-to its book value.

iv) asset is sold for a price less than its book value

Format-3:
Cash outflows in a replacement situation

Cost of new machine XXX

Add : Installation charges XXX

Add : Working Capital XXX
XXX

Less : Sale proceeds of the existing asset XXX

Add / Less : Taxes paid/saved on sale of the asset XXX

Net cash outflow XXX
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Format — 4 :

Determination of Cash Flows After Tax.(CFAT) in Replacement investment decision

Year 1 2 3 4 5

Cash Inflow Before Tax (CFBT) :
(sales revenue — operating cost)
proposed / new - existing / old
surplus (deficiency) - - - - -
Less : Taxes - - - - -
a) Incremental CFAT depreciation - - - - -

(proposed / new — existing / old)

excess depreciation - - - - -
b) tax savings on excess depreciation - - - - -

(athb.) Incremental CFAT

Add / Less : working capital recovery'

to be added in 'n' th year

Example — 2 :

ABC Ltd. is currently using a machine which was purchased two years ago for
Rs.1,40,000/- and has a remaining useful life of 5 years. The company is considering to replace
the existing machine with a new one which will cost Rs.2,80,000 . The installation cost will be
Rs.20,000. The increase in working capital will be Rs.50,000. The expected cash inflows before
depreciation and tax are as follows :

Years Existing Machine New Machine.
1 60,000 1,00,000
2 60,000 1,20,000
3 60,000 1,50,000
4 60,000 2,00,000
5 60,000 2,20,000

The company uses straight-line method of depreciation. The average tax on income is
50% and the capital gain tax is 30%. Calculate incremental cash flows assuming sale value of
existing machine.

1) Rs. 1,60,000 i1) Rs. 1,20,000 ii1) Rs.1,00,000 and 1v) Rs.60,000
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Solution :

Incremental cash outflows att= 0

(Rs.)
Different situations

(1) (i) (iii) (iv)

Rs. Rs. Rs. Rs.
Cost of new machine 2,80,000  2,80,000 2,80,000 2,80,000
Add : Installation cost 20,000 20,000 20,000 20,000
Add : Working Capital (additional) 50,000 50,000 50,000 50,000

3,50,000  3,50,000 3,50,000 3,50,000
Less : Sale proceeds of the existing machine  1.60,000  1,20,000 1,00,000 60,000
1,90,000  2,30,000 2,50,000 2,90,000
Add / Less : Taxes paid / less taxes saved +26,000  +10,000 - 20,000
Net cash outflow 2,16,000  2,40,000 2,50,000  2,70,000
Determination of tax liability / saved.
(Rs.)

(1) (i) (iii) (iv)

Rs. Rs. Rs. Rs.
Current book value of plant 1,00,000  1,00,000 1,00,000 1,00,000
(Original cost Rs.1,40,000 - accumulated
depreciation @ Rs.20,000 each year for 2 years)
Less: Sale value 1,60,000 1,20,000 1,00,000 60,000
Profit / Loss 60,000 20,000 - 20,000
Tax (payable on profits/savings or losses)  ** 26,000 10,000 - 10,000

** Capital gain Rs.20,000 (Rs. 1,60,000 — Rs. 1,40,000) and ordinary gain Rs.40,000

(Rs.1,40,000 — Rs. 1,00,000) Taxes are (Rs.20,000 x 30%) + (40,000 x 50%) = Rs.26,000
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Incremental cash Inflows After Taxes (t=1-15)

(Rs.)
Flow Years 1 2 3 4 5
Cash before taxes (CFBT) 1,00,000 1,20,000 1,50,000 2,00,000 2,20,000
New Machine 60,000 60,000 60.000 60,000 60,000
Old Machine 40,000 60,000 90,000 1,40,000 1,60,000
Less tax @ 50% 20,000 30,000 45,000 70,000 80,000
(a) Incremental CFAT 20,000 30,000 45,000 70,000 80,000
Depreciation:
New Machine 60,000 60,000 60,000 60,000 60,000
Old Machine 20,000 20,000 20,000 20,000 20,000
Excess depreciation 40,000 40,000 40,000 40,000 40,000
(b) Tax saving on excess 20,000 20,000 20,000 20,000 20,000
depreciation
Incremental Cash Flows 40,000 50,000 65,000 90,000 1,00,000
after Tax (atb)
Add : working capital recovery 50,000
1,50,000
ALTERNATIVELY :
Incremental Cash Inflows After Taxes (t =1 —15)
(Rs.)
Flow Years 1 2 3 4 5
Incremental Cash Before tax
(New — Old) 40,000 60,000 90,000 1,40,000 1,60,000
Less : Excess Depreciation 40,000 40,000 40,000 40,000 40,000
Taxable income (incremental) - 20,000 50,000 1,00,000 1,20,000
Less tax @ 50% — 10,000 25,000 50,000 60,000
Earnings after Tax (Incremental) — 10,000 25,000 50,000 60,000
Add Excess depreciation : 40,000 40,000 40,000 40,000 40,000
Cash Flow After Tax (incremental) 40,000 50,000 65,000 90,000 1,00,000
Add : working capital recovery 50,000

1,50,000
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iii) Cash Flows :

Mutually exclusive projects are the Projects which compete with one another. Acceptance of one
will cause the rejection of other projects. Alternatives are mutually exclusive and only one may
be chosen. The best alternative automatically eliminates the other alternatives.

Example :

The ABC Ltd., has under consideration two mutually exclusive proposals with the following
information :

Alpha Beta

Net cash outlay (t = 0) Rs. 4,00,000 Rs.3,00,000
Net cash savings in operating expenses

Before depreciation and taxes

Year 1 1,00,000 72,000
Year 2 1,20,000 80,000
Year 3 1,40,000 88,000
Year 4 1,00,000 80,000
Year 5 80,000 64,000

You are required to calculate cash flows assuming that the firm is following the straight line
method of depreciation and its tax rate is 50% and the asset has no salvage value.

Relevant cash flows, mutually exclusive projects

a) Cash outflow of Proposal Alpha Rs. 4,00,000 b) Beta Rs.3,00,000

Estimation of CFAT of Mutually Exchange Projects

Year Savings in operating  Depreciation PBT Tax @ 50% PAT CFAT
Expenses (Rs.)

a) Cash flow of Proposal Alpha :

1 1,00,000 80,000 20,000 10,000 10,000 90,000
2 1,20,000 80,000 40,000 20,000 20,000  1,00,000
3 1,40,000 80,000 60,000 30,000 30,000  1,10,000
4 1,00,000 80,000 20,000 10,000 10,000 90,000
5 80,000 80,000 80,000
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b) Cash flow of Proposal Beta :

1

2
3
4
5

72,000 60,000 12,000 6,000 6,000 66,000
80,000 60,000 20,000 10,000 10,000 70,000
88,000 60,000 28,000 14,000 14,000 70,000
80,000 60,000 20,000 10,000 10,000 70,000
64,000 60,000 4,000 2,000 2,000 62,000

3.10 SUMMARY:

The ultimate objective of the financial management is to maximise the satisfaction of all

stakeholders in general and wealth of shareholders in particular. To achieve these objectives the
firm has to allocate its resources in an effective manner. Allocation of current funds with an
anticipation of future returns may be known as Capital Budgeting. Capital Budgeting decision is
one of the most important decisions of a business concern. It involves the estimation of cash
outflows and inflows of a project. It has an impact over the future profitability and survival of the
firm. Moreover, they are irreversible and may be difficult.

3.11 KEYWORDS :

Capital Budget :

It is the firm's formal plan for the investment of long-term funds in purchase of fixed
assets.

Accept — Reject Criterion :

Evaluation of Capital Budgeting proposals to determine whether the project under
consideration satisfies the minimum acceptance standard and should be accepted.

Capital Budgeting :

The process of generating, evaluating, selecting and following up on capital expenditure
projects. The methods employed to evaluate the worth of the capital expenditure
proposals are known as Capital Budgeting techniques.

Cash Outflows / Outlay :

Investment to be made for acquiring an asset from which benefits would be available
beyond one year.

Cash Inflows :

Expected benefits ever a project during its life time.
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3.12 SELF ASSESSMENT QUESTIONS :

l.
2.

Define the concept of Capital Budgeting and explain its significance.

What do you mean by Capital Budgeting Process'? Explain the various steps in this
process.

Differentiate between Cash flow and Accounting Profit.

Discuss the various components of Cash flows.

Describe the procedure of computation of Cash flows.

3.13 FURTHER READINGS :

l.
2.
3.

Khan & Jain : Financial Management, Tata McGraw Hill Co., New Delhi
Pandey, IM : Financial Management, Vikas Publications, New Delhi

Hampton . Financial Decision Making, Prentice Hall of India, New Delhi



LESSON -4
NPV AND IRR COMPARISON

OBJECTIVES OF THE LESSON :
The objectives of this lesson are to :
»  make the students familiar about investment criterion.
»  impart knowledge about various techniques for appraisal of investment decisions .
»  make realise the importance of time value of money.
>

Inculcate the skill of choosing projects under capital rationing.

STRUCTURE OF THE LESSON :
4.1 Introduction.

4.2 Investment criterion — Methods of appraisal.

4.3 Traditional Methods.

43.1 Pay — back period
4.3.2  Accounting Rate of return
4.4 Discounted Cash Flow Techniques.
4.4.1 Net present value
4.4.2 Internal Rate of Return
443 Profitability Index
4.5 Net Present Value Vs. Profitability Index
4.6  Netpresent Value Vs. Internal Rate of Return
4.6.1 Equivalence and difference
4.6.2  Ranking Independent and Dependent Projects
4.6.3  Non-conventional investments
4.6.4 NPV and IRR choice of the method.
4.7  Capital Rationing
4.8 Summary
4.9 Key words
4.10  Self assessment Questions.
4.11 Further readings.
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4.1 INTRODUCTION :

In the previous lesson you have studied about the nature, meaning and importance of
capital budgeting. It is also explained about the types and process of capital budgeting decision
making. The estimation of cash flows which is a pre requisite for evaluating the projects was also
explained. This lesson is devoted to explain the methods of capital budgeting both traditional and
discounted cash flow techniques with merits, demerits and their applicability. At the end the
concept of capital rating also discussed.

4.2 INVESTMENT CRITERION - METHODS OF APPRAISAL :

The capital budgeting appraisal methods or techniques for evaluation of investment
proposals will help the company to decide the desirability of an investment proposal, depending
upon their relative income generating capacity and rank them in order of their desirability. These
methods provide the company a set of norms on the basis of which, either it, has to accept or
reject the investment proposal. Therefore, a sound appraisal method should enable the company
to measure the real worth of the investment proposal. The appraisal methods should posses
several good characteristics, which are mentioned as under.

Characteristics of a Sound Appraisal Method :

1) It should help the company to rank the investment proposals in order of their
desirability.

i1) It should provide a technique for distinguishing between an' acceptable and non-
acceptable project.
ii1) It should provide a criteria to solve the problem of choosing among alternative projects.

iv) It should recognise the importance of time value of money i.e., bigger benefits are
preferable to smaller ones and early benefits are preferable to later benefits.
v) It should provide the criteria for the selection of investment proposals.

vi) It should take into account the pattern of cash flows.

The criteria for the appraisal of investment proposals are grouped into two types :
A. Traditional methods
% Pay Back Period Method
% Accounting or Average Rate of Return CARR)
B. Time-adjusted. or discounted cash flow Techiqurs
*  Net Present Value (NPV)
*  Internal Rate of Return CIRR)
*  Profitability Index (PI)
*  Discounted payback method
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4.3 TRADITIONAL METHODS :

These methods are based on the principles to determine the desirability of an investment
project on the basis of its useful life and expected returns. These methods depend upon the
accounting information available from the books of accounts of the company. These will not take
into account the concept of 'time value of money' which is a significant factor to determine the
desirability of a project in terms of present value.

4.3.1 Pay - back Period :

It is the most popular and widely recognised traditional method of evaluating the
investment proposals. It can be defined as "the number of years required to recover the original
capital invested in a project". According to Weston and Brigham, "the payback period is the
number of years it takes for the firm to recover its original investment by net returns before
depreciation, but after taxes". It can be calculated with the help of the following formula :

Initial investment

Payback peI‘IOd - Annual cash flow

The payback period can be used as an accept or reject criterion as well as a method of
ranking projects. The payback period is the number of years to recover the investment made in a
project. If the payback period calculated for a project is less than the maximum payback period
set - up by the company, it can be accepted. As a ranking method it gives the highest rank to a
project which has the lowest payback period, and the lowest rank to a project with the highest
payback period. Whenever a company faces the problem of choosing among two or more
mutually exclusive projects, it can select a project on the basis of payback period, which has
shorter period than the other project.

Merits :
The following are the merits of the payback period method.

1. Easy to calculate : It is one of the easiest methods of evaluating the investment
projects. It is simple to understand and easy to compute.

ii. Knowledge : The knowledge of payback period is useful in decision — making , the
shorter the period better the project.

iii. Protection from loss due to obsolescence : This method is very suitable to such
industries where mechanical and technical changes are routine practice and hence,
shorter payback period practice avoid such losses.

iv. Easily availability of information : It can be computed on the basis of accounting

information, what is available from the books.



CENTRE FOR DISTANCE EDUCATION 4.4 ACHARYA NAGARJUNA UNIVERSITY

Demerits :
However, the payback period has certain demerits :

a) Failure in taking cash flows after payback period : This methods is not taking
into account the cash flows received by the company after the payback period;

b) Not considering time the value of money : It does not take into account the time
value of money;

c¢) Non-consideration of interest factor : It does not take into account the interest
factor involved in the capital outlay.

d) Maximisation of market value not possible: It is not consistent with the
objective of maximizing the market value of the share;

e) Failure in taking magnitude and timing of cash inflows: It falls to consider the

pattern of cash inflows i.e., the magnitude and timing of cash inflows.

When cash flows are uniform : If the proposed project's cash inflows are uniform the
following formula can be used to calculate the payback period.

Initial investment

Payback period = Annual cash flow

Example 1 :

A project requires an initial investment of Rs.7,00,000 /- with an useful life of 5 years. The
projected cash inflows after tax (CFAT) are as follows.

Year 1 2 3 4 5
CFAT (in Rs.) 40,000 40,000 40,000 40,000 40,000

Calculate payback period.

Solution :
Since the cash flows of the project are uniform for all the years payback period may be
computed by using the following formula.

Initial investment Rs.1,00,000

P k peri = = — = 2.
ayback period Annual cash flow Rs.40,000 > years

Note : Payback period is always expressed in years.
When cash flows are not uniform :

In the previous example, iris assumed that the cash inflows are uniform. But, in practice
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inflows may change from year to year. In such a case, payback period can be computed by
cumulating the annual cash f lows.

Example : 2

A machine costs Rs. 40,000 and is expected to generate the following cash flows during its
lifetime.
Compute the payback period.

Year

1

2

3 4

5 6 7

8

9

10

CFAT (Rs.) | 60,000

80,000

40,000 | 1,00,000

1,10,000 | 80,000 | 60,000 | 1,50,000

1,40.000

1.80,000

Solution :

Given the cash flows are not uniform we have to calculate cumulative cash flows.

Payback period

Year CFAT (Rs.) Cumulative CFAT (Rs.)
1 60,000 60,000
2 80,000 1,40,000
3 40,000 1,80,000
4 1,00,000 2,80,000
5 1,10,000 3,90,000
6 80,000 4,70,000
7 60,000 5,30,000
8 1,50,000 6,80,000
9 1,40,000 8,20,000
10 1,80,000 10,00,000

Payback period = Base year +

Base 5 years +

Rs. 10,000
Rs. 80,000

Required CFAT

Next year CFAT

= 5.125 years (5 years 1 month 15days)

Example : Durga Ltd., is producing articles by manual labour and is considering to replace it by
a machine. There are two alternative models 'M' and 'N' of the machine. Prepare a statement of

profitability showing the pay-back period from the following information :
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Machine M Machine N
(Rs.) (Rs.)
Estimated life of the machine 4 years 5 years
Cost of the machine 9,000 18,000
Estimated savings in scrap 500 800
Estimated savings in direct wages 6,000 8,000
Additional cost of maintenance 800 1,000
Additional cost of supervision (ignore taxation) 1,200 1,800
Solution :
Statement showing annual cash inflows
Machine M Machine N
(Rs.) (Rs.)
Estimated savings in scrap 500 800
Estimated savings in direct wages 6,000 8,000
Total savings (A) 6,500 8,800
Additional cost of maintenance 800 1,000
Additional cost of supervision 1,200 1,800
Total additional costs (B) 2,000 2,800
Net cash inflow (A-B) 4,500 6,000
. . Original Investment
Payback period = Average Annual Cashflows
) Rs. 9,000
MachineM = ———— = 2 years
Rs. 4,500
. Rs. 18,000
MachineN = —— = 3 vyears
Rs. 6,500

Machine 'M' has a shorter pay-back period hence it should be preferred to Machine N.
4.3.2 Accounting or Average Rate of Return (ARR) :

This technique uses the accounting information revealed by the financial statements to
measure the profitability of an investment proposal. It can be determined by dividing the average
income after taxes by the average investment. According to Soloman, accounting rate of return
can be calculated as the ratio, of average net income to the initial investment.

On the basis of this method, the company can select all those projects whose ARR is
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higher than the minimum rate established by the company. It can reject the projects with an
ARR lower than the expected rate of return. This method also helps the management to rank the
proposals on the basis of ARR.

Average Net Income

Accounting Rate of Return (ARR) =
Average Investment

Merits : The following are the. merits of ARR method :
1. Itis very simple to understand and calculate;
2. It can be readily computed with the help of the available accounting data;
3. TItuses the entire stream of earnings to calculate the ARR.

Demerits : This method has the. following demerits:

1. It is not based on cash flows generated by a project;

2. This method does not consider the objective of wealth maximisation;
3. Itignores the length of the projects useful life;
4. It does not take into account the fact that the profits can be re-invested; and
5. Itignores the time value of money.
Example 4 :

A Machine costs Rs.10,00,000 has a 5 years life and no scrap. It is depreciated on straight
line basis. The expected net earnings after depreciation and taxes are as follows.

Year 1 2 3 4 5
Net Earnings after Taxes (in Rs.) | 1,00,000 | 1,50,000 | 2,00,000 | 1,80,000 | 1,70,000

Calculate accounting rate of return.

Solution :
Rs. (1,00,000+1,50,000+,2,00,000+1,80,000+1,70,000)

Average earnings after taxes =

5
Rs. 8,00,000
= EE— = Rs. 1,60,000
Rs. 10,00,000
Average Investment = ST = Rs. 5,00,000
Rs. 1,60,000
Accounting Rate of Return (ARR ) = 22000 X100 = 32%
Rs. 5,00,000
) Rs. 1,60,000
ARR can also be calculated on total investment = —— X 100 = 16%
Rs. 10,00,000

Example S :

Determine the Average Rate of Return from the' following data of two Machines A and B.
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Machine A Machine B

(Rs.) (Rs.)

Original cost required 60,000 60,000
Net working capital 5,000 6,000
Estimated Salvage Value 3,000 3,000

Annual Estimated Income after Depreciation and Taxes :

Year 1 4,000 12,000
Year 2 6,000 9,000
Year 3 8,000 8,000
Year 4 9,000 6,000
Year 5 12,000 4,000
TOTAL 39,000 39,000
Estimated life in years 5 5

Income tax rate 50% 50%

Depreciation has been charged on Straight line method.

Solution :

Average Income

ARR = X 100
Average Inveswtment

Total Income

Average Income =
No.of years

Rs. 39,000

Machine A = — = Rs. 7,800
Rs . 39,000
Machine B = ———— = Rs.7800
Original I t t—-S l
Average Investment = [ome e mjn crop TAme 4 (Working Capital required)
Rs. 60,000 — R 5.3,000
Machined = = - > + (Rs. 5,000 + Rs.3,000) = Rs. 36,500
Rs. 60,000 — R 5.3,000
Machine B = . + (Rs. 6,000 + Rs. 3,000) = Rs. 37,500
Rs. 7,800
ARR for MachineA = ————— X 100 = 21.37%
Rs. 36,500
Rs. 7,800
ARR for Machine B =————— X 100 = 20.8%
Rs. 37,500

Machine A is preferable, because its ARR is higher than machine B.
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4.4 DISCOUNTED CASH FLOW TECHNIQUES :

The discounted cash flow methods provide a more objective basis for evaluating and
selecting an investment project. These methods consider the magnitude and timing of cash flows
in each period of a project's life. Discounted cash flow methods enable us to isolate the
differences in the timing of cash flows of the project by discounting them to know the present
value. The present value can be analysed to determine the desirability of the project. These
techniques adjust the cash flows over the life of a project for the time value of money. The
popular discounted cash flow techniques are :

a)  Net present value
b)  Internal rate of return, and
c) Profitability index

Time Value of Money :

The value of money received today is more than the value of money received after some
time in the future. due to the following reasons :

i) Inflation : Under inflationary conditions the value of money expressed in terms of its
purchasing power over goods and services declines.

ii) Risk : Having one rupee now is certain, where as one rupee receivable tomorrow is less
certain. That is a bird — in — the — hand principle is most important in the investment
decisions.

iii) Personal consumption preference : Many individuals have a strong preference for
immediate rather than delayed consumption. The promise of a bowl of rice next week
counts for little to the starving man.

iv) Investment opportunities : Money like 'any other commodity has a price. Given the
choice of Rs.1,000 /- now or the same amount in one year time, it is always preferable to
take Rs.1000/- now because it could be invested over the next year @ 12% interest, to
produce Rs.1,120/" at the end of year. If the risk-free rate of return is 12%, then you
would be indifferent in receiving Rs.1000/- now or Rs.1120 in one year's time. In other
words, the present value of Rs.1120/- receivable one year hence is Rs.1000/.

4.5 Present value :

The value of a firm depends upon the net cash inflows generated by the firm assets and
also on future returns. The amount of cash inflows and the risk associated with the uncertainty of
future returns forms the basis of valuation. To get the present value, cash inflows are to be
discounted at the required rate of return i.e., minimum rate expected by the investor to account
for their timing and risk. The cash inflows and outflows of an investment decision are to be
compared at zero time period or at the same value by discounting them at required rate of return.
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The following formula can be used to discount the future inflows of a project to compare with its

cash outflows.

V= —L 42 4 9 4 + =
(1+K)1  (1+K)?2 (1+K)3 (1+K)™

n Ct

t=1 (1+K)t

Where V, = present value of cash inflows of the project during its life time.
Ci,GC,Cs, . C, = Expected cash inflows of the project during its life time.
K = Discount rate.

n = Expected life of the project.

Vo =

For example, if the annual cash inflows expected to be generated by an investment project for the
next 10 years is Rs. 25,000 per annum and the rate of discount is 15%. Then the present value of
the asset is :

10 Rs. 25,000
V, = -1 T
Lit=1 (1+0.15K)10
Using the present value of annuity table corresponding to 15% the discount rate for 10 years
period the annuity factor is 5.0119.

Present value = Annual cash inflows x Annuity factor for 10 years @ 15%

So the present value is (Rs. 25,000 x 5.0119) Rs. 1,25,475/-

Example : 6
The present value of the cash flows of two machines A and B of example - 5 is calculated as :
Machine A Machine B
Year | CFAT | P.V. Factor | Present Value | CFAT | P.V. Factor | Present Value
(Rs.) at 10% (Rs.) (Rs.) at 10% (Rs.)
1 4,000 0.909 3,636 12,000 0.909 10,908
2 6,000 0.826 4,956 9,000 0.826 7,434
3 8,000 0.751 6,008 8,000 0.751 6,008
4 9,000 0.683 6,147 6,000 0.683 4,098
5 12,000 0.621 7,452 4,000 0.621 2,484
Total | 39,000 28,199 39,000 30,932
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Even though the total cashflow after tax (CFAT) for both ma. lines, A and B are the same
i.e. Rs.39,000 but the present value of CFAT is different because of converting CFAT into their
present value. The present value of CFAT of machine B is Rs. 30,932 which is greater than the
present value of CFAT of machine A i.e., Rs. 28,199. If the investment for both the machines, A
and B is same Rs. 25,000 at zero time period investment over machine 'B' is more profitable.

4.4.1 Net Present Value (NPV) :

The net present value method is a classic method of evaluating the investment proposals.
It is one of the methods of discounted cash flow techniques. Which recognises the importance of
time value of money. It correctly postulates that cash flows arising at different time periods differ
in value and are comparable only with their equivalents i.e., present values are found out.

It is a method of calculating the present value of cash flows (inflows and outflows) of an
investment proposal using the cost of capital as an appropriate discounting rate. The net present
value will be arrived at by subtracting the present value of cash outflows from the present value
of cash inflows. According to Ezra Soloman, "it is a present value of the cost of the investment."

Steps to compute net present value :

1. An appropriate rate of interest should be selected to discount the cash flows.
Generally. this will be the "cost of capital" of the company, or required rate of return.

ii. "the present value of inflows and outflows of an investment proposal has to be
computed by discounting them with an appropriate cost of capital.

iii.  The net present value is the difference between the present value of cash inflows and
the present value of cash outflows.

The formula for the net present value can be written as :

NPV=[( 442 4 B 4 ==t

1+K)1  (1+K)2 (1+K)3 (1+K)

Thus, the net present value is the difference between the present value of the future cash
inflows after tax and the present value of cash outlays. Symbolically the NPV can be expressed
as :

NPV = ) PVAs - ) Co

Where ), PVAs = Total present values of cash inflows.

Y. Co = Total present value of cash outlays.

The present values of capital outlays and cash inflows are to be calculated using Present
Value Tables given at the end of the book. The decision criteria for accepting or rejecting a
project as given here is :
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NPV > Zero Accept
NPV < Zero Reject
NPV =0 may accept or reject

In other words, if the NPV is positive, (i.e., the present value of cash inflows is greater

than the present value of cash outflows) the project should be accepted, otherwise rejected. The
accept / reject criterion under the NPV method can also be put as :

Where,

PV > C, Accept
PV < C, Reject

PV = C, may accept or reject

PV = Total present values of cash inflows

C, = Total present value of cash outlays.

Zero PV implies a situation where the firm can only recover the original
investment.

Thus, under NPV technique, a project will be selected whose net present value is positive

or above zero. If a project's NPV is less than "zero", it gives negative NPV, hence it must be
rejected. The ranking of the proposals can be made by way of assigning ranks on the magnitude
of positive net present value.

Merits : The following are the merits of the net present value (NPV) method :

(@)

(ii)

(iii)

(iv)

(v)

Consideration to total Cash Inflows : The NPV method considers the total cash
inflows of investment opportunities over the entire life-time of the projects unlike the
payback period method

Recognition to the Time Value of Money : This method explicitly recognises the
time vaiue of money, which is inevitable for making meaningful financial decisions.

Changing Discount Rate : Since discounting rate changes due to time variations in
cash inflows a changing discount rate can be used for the NPV calculations by
altering the denominator.

Best decision criteria for Mutually Exclusive Projects : This method is particularly
useful for the selection of mutually exclusive projects. It serves as the best decision
criteria for mutually exclusive choice .proprals.

Maximisation of the Shareholders Wealth : Finally, the NPV method is
instrumental in achieving the objective of the maximisation of the shareholders'
wealth. This method is logically consistent with the company's objective of
maximising shareholders' wealth in terms of maximising market value of shares, and
theoretically correct for the selection of investment proposals.
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Demerits : The following are the demerits of the net present value method :

1. It is difficult to understand and use.

2. The NPV is calculated by using the cost of capital as a discount rate. But the concept
of cost of capital itself is difficult to understand and determine.

3. It does not give solutions when the comparable projects are involved in different

amounts of investment.

4. It does not give correct answer to a question when alternative projects of limited
funds are available, with unequal lives.

Example 7 : The Beta Co. Ltd., considering the purchase of a new machine. Two alternative
machines X and Y have been suggested, each having an initial cost of Rs.40,000/— and
requiring Rs.2,000/— as additional working capital at the end of 1% year. Earnings after taxes are

expected as fes:

Cash inflows

Year Machine X Machine Y
(Rs.) (Rs.)
1 4,000 12,000
2 12,000 16,000
3 16,000 20,000
4 24,000 12,000
5 16,000 8,000

The company has a target return on capital of 10% and on this basis you are required to
compare the profitability of the machines and state which alternative you consider as financially

preferable.

Note : The following table gives the present value of Rs.1 due in 'n' number of years :

Year

P value 10%

0.909

0.826

0.751

0.683

0.621
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Solution : Statement showing the profitability of two machines.

Machine X Machine Y
P.V. Factor
Year Cash in flow | Present Value (Rs.) | Cash in flow | Present Value (Rs.)
(Rs.) (Rs.)

1 0.909 4,000 3,636 12,000 10,909

2 0.826 12,000 9.917 16,000 13,222

3 0.751 16,000 12,021 20,000 15,026

4 0.683 24,000 16,392 12,000 8,196

5 0.620 16,000 9,934 8,000 4,967
Total Present Value Inflows 51,900 52,320
Total Present Value Outflows

41,818 41,818

(Rs. 40,000 + 2,000 x 0.9091)
Net Present Value 10,082 10,502

Recommendation : Machine Y is preferable to Machine X. Though total cash inflow of
Machine X is more than the of Machine Y by Rs.40,000/— the net present value of cash flows of
Machine Y is more than that of Machine X. Moreover, in case of Machine Y, cash inflow in the
earlier years is comparatively higher than that of Machine X.

Example 8 : Ambani Brothers purchased a machine 5 years ago at a cost of Rs.75,000/—. The
machine had an expected life of 15 years at the time of purchase and a zero estimated salvage
value at the end of 15 years. It is being depreciated on a straight line basis and has a book value
of Rs.50,000/—. The purchase manager reports that he can buy a new machine for Rs. 1,00,000/—
The existing sales are Rs. 1,00,000/— and are expected to go up to Rs. 1,10,000/—on account of
purchase of the new machine. Further, it will reduce the operating cost from Rs.70,000/— to
Rs.50,000/—. ' The old machine's current market value is Rs. 10,000/—. Taxes at present levied at
the rate of 50% and the firm's cost of capital is 10%. Calculate the net cash outlay of the project
and net cash inflows.

Solution :

(1) Net cash outlay of the new project

Rs. Rs.
Invoice price of new machine 1,00,000
Less: Tax savings™ 20,000
Salvage value of old machine 10,000 30,000

70,000
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(* Taxable income of the firm will' be reduced by the amount of loss on sale of machinery
amounting to Rs. 40,000. The tax rate is 50% and hence, there will be a tax saving of Rs.20,000.)

(i1) Estimated net cash in flows

Without new machine With new machine

Rs. Rs.
Sales .... (1) 1,00,000 1,10,000
Less : Operating costs 70,000 50,000
Depreciation(D) .... (ii) 5,000 10,000

75,000 60,000
Taxable income .. (i) — (i1) 25,000 50,000
Less: Income tax 12,500 25,000
Profit after tax (P) 12,500 25,000
Cash inflow (P)+(D) 17,500 35,000

If the new machine is purchased, there will be an incremental cash inflow of Rs.17,500/—.

4.4.2 Internal Rate of Return (IRR) :

Internal rate of return (IRR) is also known as Time adjusted return or Discounted rate of
return. This method is also based on the principle of present value. This method considers the
relative importance of magnitude and timing of cash flows. The use of this method for appraising
the investment projects was for the first time used by Joel Dean.

According to Grunewald and Nemmers, the internal rate of return (IRR) can be defined
as the rate of interest that equates the present value of future period net cash flows, with the
present value of the capital expenditure required to undertake a project."

Weston and Brigham defined the internal rate as the rate that equates the present value of
the expected future receipts to the investment outlay."

Thus the internal rate of return can be defined as the rate of return which would equate
the present value of the investment outlay to the present value of net cash benefits." If the IRR is
greater than the cost of capital, the funds invested will earn more than their cost. When IRR of a
project equals the cost of capital, the management would be indifferent to the project as it would
not be expected to change the value of the firm.

The following equation is used to calculate the. internal rate at return.

Formula :
Aq Ay Az Ay

(141)1 + (141)2 + (141)3 t. + (1+1r)n

IRR =

Where,
Ay, Ay, A, etc. = Expected future cash inflows at the end of year 1,2,3 and so on.

C, = Initial Capital outlay.
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r = rate of interest
n = number' of years of project life

In order to find out the exact IRR between two near rates, the following formula is to be used.

P1 -Gy
IRR = L+ —— xD
P1-P;
where,
L = Lower rate of interest
P, = Present value at lower rate of interest

P, = Present value at higher rate of interest
C, = Cash outlay

D = Difference in the rates of interest

Computation of IRR :

The Internal rate of return is to be determined by trial and error method. The following steps can
be used for its computation.

1.  Compute the present value of the cash flows from an investment, by using an
arbitrary selected interest rate.

ii.  Then compare the present value so obtained with Capital outlay.

1. If the present value is higher than the cost, then the present value of inflows is to be
determined by using higher rate.

iv.  This procedure is to be continued until the present value of the inflows from the
investment are approximately equal to its outflow.

v.  The interest rate that brings about this equality is the internal rate of return.

If the internal rate of return exceeds the required rate of return, then the project is
accepted. If the project's IRR is Jower that the required rate of return, it will be rejected. In case
of ranking the proposals. The technique of IRR is significantly used. The projects with highest
rate of return will be ranked as first compared to the lowest rate of return projects.

Thus, the IRR acceptance rules are
Accept if r>k
Reject if r<k
May accept or reject if r = k

where,
r is the internal rate of return,

k is the cost of capital.
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Merits :

The following are the merits of the IRR method :

1.
2.

Consideration of Time Value of Money : It considers the time value of money.

Consideration of total Cash Flows : It takes into account the cash flows over the entire
useful life of the asset.

Maximisation of shareholders' wealth : It is in conformity with the firm's objective of
maximizing owners' welfare.

Provision for risk and uncertainty : This method automatically gives more weight to
money values which are nearer to the present period than those which are distant from it.
Conversely, in case of other methods like 'Payback Period' and 'Accounting Rate of
Return', all money units are given the same weight which is unrealistic. Thus, the IRR is
more realistic method of project valuation. This method improves the quality of estimates
reducing the uncertainty to minimum.

Elimination of Pre-determined discount rate : Unlike the NPV method, the nil method
eliminates the use of the required rate of return which is usually a pre-determined rate of
cost of capital for discounting the cash flow streams. The IRR method itself provides a
rate of return which is more realistic and consistent with the cost of capital. Therefore,
the IRR is more reliable measure of the profitability of the investment proposals.

Demerits :

The following are the demerits of the IRR :

1. Itis very difficult to understand and use
It involves a very complicated computational work
It may not give unique answer in all situations.

The assumption of re-investment of cash flows may not be possible in practice.

A

In evaluating the mutually exclusive proposals, this method fails to select the most
profitable project which is consistent with the objective of maximisation of
shareholders wealth.

6.  The results of this method may be inconsistent compared to NPV method, if the
projects differ in their (a) expected lives (b) investment or (¢) timing of cash
inflows.



CENTRE FOR DISTANCE EDUCATION 4.18 ACHARYA NAGARJUNA UNIVERSITY

Example 9: A company has to select one of the following two projects :

Project A Project B
(Rs.) (Rs.)

Capital outlay 11,000 10,000
Cash inflows (Years)

1 6,000 1,000

2 2,000 1,000

3 1,000 2,000

4 5,000 10,000

Using the Internal Rate of Return suggest which project preferable.

Solution : The cash inflow is not uniform and hence the internal rate of return will have to be
calculated by the trial and error method. In order to have an approximate idea about such rate, it
will be better to find out the 'Factor', The factor reflects the same relationship of investment and
'cash inflows' as in the case of payback period calculations :
Therefore
F=1/C

Where,

F = Factor to be located;

I. = Original Investment;

C = Average cash inflow per year

The 'Factor' in case of project — A in the above example would be :
F=11,000/3,500=3.14
Where as in case of project — B the 'Factor' would be :

F=10,000/ 3,500 =2.86
The Factor thus calculated will be located the Table value in P.V.Table — II on the line
representing the year corresponding to the estimated useful life of the asset. This would give the

expected rate of return to be applied for discounting the cash inflows for the internal rate of
return.

In case of project — A, the rate comes to 10% while in case of project — B it comes to 15%.
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Project— A
Year Cash inflows Discounting factor ~ Present value of cash inflows
Rs. At 10% (Table - 1) Rs.

1 6,000 0.909 5,454

2 2,000 0.826 1,652

3 1,000 0.751 751

4 5,000 0.683 3.415

Total Present Value 11,272

The present value at 10% comes to Rs.11,272. The initial investments is Rs.11,000.
Internal rate of return may be taken approximately at 10%.

But, for knowing the exactness another discount are which is slightly higher than 10%
(since at this rate "the present value is more than initial investment) may be taken. Let us
consider a rate of 12%, the following results would emerge ;

Year Cash inflows | Discounting factor | Present value
Rs. at 12% Rs.
1 6,000 0.893 5,358
2 2,000 0.797 1,594
3 1,000 0.712 712
4 5,000 0.636 3,180
Total present value 10,844

The internal rate of return is \thus more than 10%. and less than 12% since the present values at
the two discount rats are one is more than the capital outlay' and another one is less than it.
Hence, to get the exact discount rate at which the present values of cash inflows — are equal to
the capital outlay, the following intrapolation can be done by using the following formula.

P1 -Gy
IRR = L + —
P1 + Pz
where,
L = Lower rate of interest
P, = Present value at lower rate of interest

C, = Cash outlay

Present value at higher rate of interest

D = Difference in the rates of interest
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11,272 -11,000
IRR = 10+ x 2%
11,272 -10,844

272
10+—x2%

428

= 11.3%

Alternatively :
The exact internal rate of return can also be calculated as follows :
At 10% the present value is + 272
At 12% the present value is - 156

The internal rate would therefore be between 10% and 12% can also be identified as under :

=10% + —————x2%
272+156
= 10% +1.3%
= 11.3%
PROJECT -B
v Cash inflows | Discounting factor | Present value
car Rs. at 12% Rs.
1 1,000 0.870 870
2 1,000 0.756 756
3 2,000 0.658 1,316
4 10,000 0.572 5,720
Total present value 8,662

Since the present value at 15% comes only to Rs.8,662 and the fore a lower rate of
discount should be taken. Let us the a rate of 10%, the following will be the result.

Cash inflows | Discounting factor | Present value
Year Rs. at 12% Rs.
1 1,000 0.909 909
2 1,000 0.826 826
3 2,000 0.751 1,502
4 10,000 0.683 6,830
Total present value 10,067
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The present value at 10% comes to Rs.10,067 which is more than the initial investment. Hence,
the internal rate of return may be taken as 10%. approximately.

In order to have more exactness, the internal rate of return can be intarpolated as done in case of
project — A.

At 10% the present value is + 67
At 15% the present value is - 1,338

Alternatively :

IRR = 10% + 5%

- X
67+1,338

=10% + x5 %

1,405
= 10% + 0.24%
= 10.24 %

Thus, the internal rate of return in case of project — A is higher as compared to project — B.
Hence, project — A is preferable, which produces more amount of benefit.

Example 10 : A firm whose cost of capital is 10% is considering two mutually exclusive
projects X and Y, the details are :

Project X Project Y
Rs. Rs.
Investment 70,000 70,000
Cash flow year 1 10,000 50,000
Cash flow year 2 20,000 40,000
Cash flow year 3 30,000 20,000
Cash flow year 4 45,000 10,000
Cash flow year 5 60,000 10,000
Total Cash flows 1,65,000 1,30,000

Compute the Net present value at 10% and Internal rate of return for these two projects.
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Solution :

(1) Net present value of the two mutually exclusive projects, cost of capital of the
firm being 10 percent.

Year CaslIl{ﬂows Discounted Cash
(Rs.) Flows (Rs.)
P.V. Factors
Project X | ProjectY 0%
Project X | Project’Y
0 |()70,000 | (-)70,000 1,000 (-) 70,000 | (-) 70,000
1 10,000 50,000 0.909 9,090 45,450
2 20,000 40,000 0.826 16,529 33,040
3 30,000 20,000 0.751 22,530 15,020
4 45,000 10,000 0.683 30,735 6,830
5 60,000 10,000 0.621 37,260 6,210
Net Present Value (Rs.) 46,135 36,550

(i1))  Internal Rate of Return for the two projects :

Project X :
Year Cash P.V. Discounted P.V. Discounted
flows Factors Cash Flows Factors Cash Flows
(Rs.) at 10% (Rs.) at 30% (Rs.)
0 (-) 70,000 1,000 (-) 70,000 1.000 (-) 70,000
1 10,000 0.800 80,000 0.769 7,690
2 20,000 0.640 12,800 0.592 11,840
3 30,000 0.512 15,360 0.455 13,650
4 45,000 0.410 18,450 0.350 15,750
5 60,000 0.328 19,680 0.269 16,140
Net Present Value (Rs.) 4,290 (-) 4,930
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90
IRR = 25% +
9.220

X 5%

25% + 2.33%

= 27.33%
Project Y :
Year | Cash flows PV Factors Discounted P.V. Discounted
(CFAT) ’ a:[ 359 Cash Flows Factors Cash Flows
(Rs.) ° (Rs.) at 30% (Rs.)
0 (-) 70,000 1,000 (-) 70,000 1.000 (-) 70,000
1 50,000 0.741 37,050 0.714 35,700
2 40,000 0.549 21,960 0.510 20,400
3 20,000 0.406 8,120 0.364 7,280
4 10,000 0.301 3,010 0.260 2,600
5 10,000 0.223 2,230 0.186 1,860
Total Present Value (Rs.) 2,370 (-) 2,160

2,370
IRR = 35% +
4,530

)

x5% =37.61%

Hence, the IRR of Project — Y is greater (37.61) than the Project — X (27.33).

4.4.3 Profitability Index (PI) :

This method is also known as 'Benefit Cost Ratio'. According to Van Horne, the
profitability Index of a project is "the ratio of the present value of future net cash flows to the
present value of initial cash outflows".

Present Value of Cash inflows

Profitability Index =
rolitabllity Index Present Value of Cash outflows

On the basis of this criteria, the projects can be accepted when the profitability index is equal
to or greater than'1' (one).
Merits : The merits of this method are :
1. It takes into account the time value of money
ii. It helps to accept / reject investment proposals on the basis of value of the index.

iii. It is useful to rank the proposals on the basis of the highest / lowest value of the
index.
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iv. It takes into consideration the entire stream of cash flows generated during the life
of the asset.

However, this technique suffers from the following limitations :
1) It is somewhat difficult to understand
i1) It is difficult to understand the analytical part of the decision on the basis of
profitability index.
Example 11:
Consider the information given in example 9.
Project— X :
The present value of total cash inflow is Rs.1,16,135 and the present value of outflow is

Rs.70,000

N Rs.1,16,135
Profitability Index = —————— = 1.659
Rs.70,000

Project-Y :

The present value of total cash inflow is Rs.1,06,550 and the present value of outflow is
Rs. 70,000

Rs.1,06,550

Profitability Index = —————— = 1.522
Rs.70,000

Since the profitability Index of Project — X (1.659) is greater than profitability index of
Project — Y (1.522), it is advisable to accept the Project — X .
Example 12 : Calculate the profitability index from the information given below. Cost of project
Rs.60,000; life of the project 5 years. Annual cash inflow Rs.20,000; cost of capital 10%

Solution :

Calculation of profitability index :

Year CFAT P.V. Factor | Total Present Value

1 -5 | Rs. 20,000 3.791 Rs. 75,820
B Rs.75,820
Profitability Index = ————— = 1.263
Rs.60,000

4.5 NET PRESENT VALUE VS. PROFITABILITY INDEX :

In most of the situations the NPV and PI as investment criteria, provide the same accept
or reject decision and both the methods are closely related to each other. Under PI method, the
investment proposal will be accepted, if the PI is greater than one, PI will be greater than one
when the investment proposal has a positive NPV. On the other hand, PI will be less than one
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when the investment proposal has negative NPY. In case of mutually exclusive investment
proposals these methods may give different rankings. The following example present such a
case.

Project A Project B
Year Rs. Rs.
0 (outflows) - 5,000 - 3,500
1 (inflows) 4,000 3,000
2 (inflows) 4,000 3,000
Present Value of cash
inflows @ 10% 6,944 3,208
Less Sash out flows 5,000 3,500
NPV 1,944 1,708
Project— A :
Rs.6,944
Profitability Index = ———— = 1.39
Rs.5,000
Project— B :
N Rs.5,208
Profitability Index = ———— = 1.49
Rs.3,500

Thus, project A is acceptable under NPV method, while project B is acceptable under PI
method. Which project should the company accept? As explained earlier, the NPV technique is
superior so, project A should be accepted. The best project is one which adds the most, among
the available alternatives, to the shareholders wealth. So, one can say that NPV method gives a
better mutually exclusive choice than PI and guarantees the choice of the best alternatives.

4.6 NET PRESENT VALUE VS. INTERNAL RATE OF RETURN (IRR) :

The NPV and IRR methods are similar in several respects. In certain cases they would
give the same accept or reject decision but they give different decision in certain other cases. The
comparison of these methods involves the discussion of between the methods :

1)  Similarities

i1)  Differences
Similarities :

The two methods would give consistent results in terms of acceptance or rejection of
investment proposals in certain situations. If a project is sound it will be indicated by both the
methods. If the project does not qualify for acceptance, both methods will indicate that it should
be rejected.
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Conventional and Independent projects :

In case of conventional and independent projects both NPV and IRR methods will give
the same accept-reject decision. A conventional project is one in which the cash flow pattern is
such that an initial Capital outlay is followed by cash inflow. Capital outflows are confined to the
initial period that is, in the beginning.

The independent projects refer to the investment proposals the acceptance of which does
not make rejection of another profitable project. All profitable proposals can be accepted, if
funds are available. There are no other constraints in accepting all profitable projects. Same
projects would be indicated profitable by both NPV and IRR methods. The logic is all projects
with positive NPV would be accepted, if NPV method is used or projects with IRR higher than
the required rate of return would be accepted, if the IRR method is followed. The last project
acceptable under NPV is one which has zero net present value, while using the IRR method this
project will have an IRR equal to required rate of return. Projects with positive net present values
would also have. internal rate of return higher than the required rate of return. Marginal or last
project will have zero net present value only, when its internal rate of return is equal to the
required rate of return. NPV and IRR methods are equivalent as regards the acceptance or
rejection of conventional and independent projects.

Decision Rule :

Accept a project if NPV is greater than zero (NPV >0)

if IRR is greater than required rate of return (IRR > k)
May accept / if NPV is equal to zero (NPV =: 0)
reject a project if IRR is equal to required rate of return (IRR =K) .
Reject a project if NPV is Negative or less than zero (NPV <0)

if IRR is less than required rate of return (IRR < K)

Projects which have positive NPV will also have an IRR higher than the required rate of return
Projects which have negative NPV will also have an IRR lower than the required rate of return.
Projects which have zero NPV will also have an IRR equal to the required rate of. return.

Differences :

In case of independent and conventional Projects, NPV and IRR methods will give the
same result. However, in certain situations they will give contradictory answers, If NPV method
finds one proposal acceptable, IRR favours another. This happens in case Of mutually exclusive
projects.

Mutually Exclusive projects :

Mutually exclusive projects are those projects where the acceptance of one proposal
makes the rejection-of another one. If there are alternative courses of action, only one can be
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accepted, such alternatives are mutually exclusive. The mutual exclusiveness may be of two
types. 1) Technical, and ii1) Financial.

For example, in order to distribute its products, a company may decide either to establish
its own sales organisation or engage outside distributor. The more profitable, out of the two
alternatives shall be selected. Ranking projects become crucial in case of mutually exclusive
projects. Since, the NPV and IRR rules can give conflicting ranking of projects. In case of
ranking given by NPV and IRR methods is different for mutually exclusive projects; it is
advisable to use NPV method which is consistent with the objective of maximising wealth of the
shareholders.

Non - Conventional Investments :

Non-conventional investments are the investments, whose cash outlay may not yield a
series of cash inflows. Further, investment may be required to make use of the project. The
'project may require additional investment during its life time. A classic' example of non-
conventional investment pattern is that the purchase of an asset generates cash inflows for a
period of years, is overhauled, and again generates a stream of cash inflows for a number of
years. A machine may be purchased for Rs.l ,00,000 /- and generates cash inflows of
Rs.25,000/- each for seven' year. In the eighth year an outlay (investment) of Rs.40,000/- is
required to overhaul the machine, after which, it generates cash inflows of Rs.25,000 each for 7
years.

In this case, the NPV and IRR methods will give conflicting ranking to the projects.
Because, IRR methods yields more than one rate of return. The number of rates of return depend
on the number of times the sign of cash flow stream changes.. In order to solve this problem, it is
advisable to use NPV method in selecting non-conventional investment projects.

NPV and IRR choice of the Methods :

In the case of conventional and independent projects as the both methods, NPV and IRR,
give the same results. However, in case of mutually exclusive projects and projects with non-
conventional investments NPV and IRR methods give contradictory results. Then it is advisable
to use NPV method because of its superiority over IRR. Moreover, the NPV method is consistent
with the objective of maximising the wealth of the shareholders.

4.7 CAPITAL RATIONING :

Capital rationing refers to the situation where budgetary or fund constraints are imposed
on the firm and the firm may not be in a position to invest its available scarce resources in all the
acceptable projects. According to Weston and Brigham, "capital rationing is a situation where a
constraint is placed on the total size of funds invested" during a particular periods. "Under the
situation of capital rationing, it is not possible on the part of the company to select all the
available investment proposals due to financial constraints". Hence, the company has to rank the
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proposals applying the techniques of appraisals and finally seiect the best proposals within the
available funds.

Causes for Capital Rationing :

The reasons for imposing restrictions on the finances of the company and evidence of
capital rationing are as follows :

1. Itis difficult to raise funds through external sources;

ii.  Some firms may impose limitations on capital expenditure due to lack of managerial
resources;

iii. A firm may resort to capital rationing due to the reason that its cost of capital may
rise by way of raising additional funds and ;

iv.  Some may not be interested in further expansion, but they may be interested to
stabilise the present position.

Project Selection under Capital Rationing :
Selection of projects under capital rationing is made by :
a.  ranking the projects according to Internal Rate of Return or Profitability Index.

b.  selecting the projects in descending order of the ranks until the budgeted funds are
exhausted.

c.  not selecting the investment project with negative Net Present Value (NPV) or
Internal Rate of Return (IRR) or below the cost of capital.

4.8 SUMMARY :

Capital budgeting involves the firms decisions to invest its current funds most efficiently
in long term projects, in anticipation of expected flow of future benefits over a series of year.

The capital budgeting decisions include replacement, expansion, diversification, research
and development and miscellaneous proposals. Capital budgeting decisions are important
because they involve investment of heavy funds, with long - term implications. - These decisions
are most difficult to take.

The capital budgeting process involves generation of investment proposals, .estimation
and evaluation of cash flows, selection of projects based on acceptance criterion and finally
continuous evaluation of investments

A sound appraisal method should enable the company to rnr, iure the real worth of the
investment proposal. There are two traditional methods and three discounted cash flow methods
for this purpose. They are the pay back method and the accounting rate of return in the first
group and the net present value, internal rate of return and profitability index methods in the
second group.
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Capital rationing is a situation where a constraint is placed on the total size of funds
invested during a particular period. Some reasons for capital rationing include self imposed and
some are external reasons.

4.9 KEY WORDS :
Accounting Rate of Return :

Also called Average Rate of Return. It is calculated by dividing the average income after
taxes by the initial outlay of a project. A variant of this is presented by the average income
after taxes by the average investment.

Benefit Cost Ratio :

Also called as Profitability Index. Used to evaluate capital expenditure proposals, it is
calculated by dividing the present value of cash inflows by the initial outlay.

Cash Flows :
Actual receipts and payments by a firm.
Discounting

The process of finding out the present value of a series of future cash flows. 'Investment
Decision Refers to capital budgeting decision i.e. investment in long — term assets.

Payback period

The number of years required to recover the investment required by a project.

Present value :

The value of sums received in future being discounted by an appropriate capitalization rate.
Net present value :

Net present value represents the difference between the present value of future cash flows
associated with a project and the present value of the initial investment to acquire the
project.

Internal Rate of Return :

The Rate of Return that equates the present value of future cash flows to the initial
investment on the project.

4.10 SELF ASSESSMENT QUESTIONS :
Short Questions :

1)  What is pay bach period? Discurs its merits and demerits.

2)  Why are traditional methods of capital budgeting still popular?
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3)
4)

What is time value of money? Explain its impartance in the Financil Decesions.

What is Net Present Value Method? How do you calulate with an example?

Essay questions :

5)

6)
7)

8)

9)

What do you mean by Discounted Cash Flow techniques? Explain NPV and
Profitability Index methods to fulfill the requirements of time value of money.

Define Internal Rate of Return, How are project selection taken under this method?
Define capital rationing and explain the causes. How are the project selection made

under capital rationing?

Following are the details of three projects A, B and C.

Project A B C
Cost (Rs.) 50,000 70,000 70,000
Life 10 Years | 12 Years | 14 Years

Estimated Scrap (Rs.) 5,000 10,000 7,000
Annual Profit Less (Rs.) | 5,000 6,000 5,500

Calculate the payback period.
(Ans : Project A : 5.26 Years; Project B : 6.36 years; Project C : 7 years)

The Directors of Gama Ltd., are considering the purchase of a new Machine. Two
Machines costing Rs.60,000 each are available. Each machine has an expected life of
5 years. The corporate tax rate is 50%Net profit before tax during the expected life of
each machine are given as follows :

Machine X | Machine Y
Year Rs. Rs.

1 15,000 5,000
2 20,000 15,000
3 25,000 20,000
4 15,000 30,000
5 10,000 20,000

85,000 90,000

Following the method of Return on Investment ascertain which of the alternatives
will be more profitable.
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10)

11)

(Ans : Average Profit (after tax) : Machine X Rs.8,500; Machine Y Rs.9,000;
Average Investment : Machine X Rs.30,000; Machine Y Rs.30,000; Average Rate of
Return : Machine X : 28.33%; Machine Y 30% ; Thus, Machine Y is more profitable
as against Machine X )

Mehta Co. Ltd., is considered the purchase of a new machine. Two Machines A and
B are available each costing Rs.1,00,000 . Earnings after taxation are as under :

Machine A | Machine B
Year Rs. Rs.

1 30,000 10,000
2 40,000 30,000
3 50,000 40,000
4 30,000 60,000
5 20,000 40,000

1,70,000 1,80,000

Calculate the ARR for each machine.

(Ans : Average Cash Inflows : Machine A Rs.34,000; B Rs.36,000; Average
Investment : Machine A Rs.50,000; Machine B Rs.50,000; Annual Depreciation :
Machine A Rs.20,000; Machine B Rs.20,000 ; ARR for Machine A 28%; ARR for
Machine B 32%)

Sundaram Ltd. is planning to. increase its present capacity and is considering the
purchase of a new machine. Machine M and N are available at a price of Rs.80,000
and Rs.90,000 respectively. The company can buy either of the two machines. Cash
flows on there machines are estimated as follows :

Cash Inflows (Rs.)

Year Machine M Machine N
1 25,000 26,000
2 30,000 34,000
3 40,000 28,000
4 28,000 40,000
5 12,000 25,000
6 17,000

There is no salvage value. of both the Machines as the end of their lives .

Which of the two machines should the company buy? Decide on .the basis of (i)
payback period, and (ii) average rate of return.
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12)

13)

14)

(Ans: (1) Payback period : Machine M:2.63 years, Machines N:3.05 years; (ii))ARR :
Machine M 27.5%, Machine N 29.6% Machine A is preferable).

Praga Tools Ltd., is considering an investment proposal. The cost of the project is
Rs.50,000/- and has a life of 5 years with no salvage value, the company's tax rate is
55% and the firm uses straight line method of depreciation. The required rate return
of the proposal is 10%.The estimated cash flows before CFBT) from the proposed
investment are :

Year CFBT (Rs.)

10,000
11,000
14,000
15,000
25,000

AW N =

Calculate Payback period, ARR, IRR, NPV, and PI
(Ans:) PBP 4.328 years; ARR 9%; IRR 6.59; NPV -RsA,648 ; and PI10.907

DCM Ltd., considering mutually exclusive project A and B each involving a cost of

Rs.3,00,000/- .The expected life of the project is 5 years for which the cash flows
after tax (CFAT) are given below.

Project A Project B
Year Rs. Rs.
1 1,00,000 50,000
2 1,00,000 50,000
3 1,00,000 1,00,000
4 1,00,000 2,00,000
5 1,00,000 1,00,000

The required rate of return is 15%. Decide which project should be selected by
computing a) Payback period b) Accounting rate of return ¢) Net present value
d) Internal rate of return and e) Profitability index.

A machine was purchased 4 years ago for Rs. 70,000/- has been depreciated to a book
value of Rs. 50,000/- . The machine originally had a project life of 14 years and a
zero salvage value. A new machine will cost Rs. 1,30,000/-. Its installation cost
estimated by 'the technician is Rs. 20,000/- . The technician also estimates that the
installation of a- new machine will result in a reduced operating cost of Rs. 15,000/-
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15)

16)

per year for the next 10 years. The old machine could be sold for Rs. 80,000/-. The
new machine will have a ten year life with no salvage value. The company's normal
income is taxed at 55% and gains at 30%. Assuming the cost of capital is 10%,
determine whether the existing machine should be replaced. Use discounted cash
flow-criteria, i.e.NPV and IRR.

(Ans) NPV Rs. 8,723.75, IRR 7.53%.

A company is considering the purchase of a delivery van and is evaluating the
following two choices.

1) The company can a used van for Rs. 20,0001- after 4 years sell the same for Rs.
2,500/~ (net of taxes) and replace it with another used van which is expected to
cost Rs. 30,000/- and lost 6 years with no terminating value.

2) The company can buy a new van for Rs. 40,000/-. The projected life of the van is
10 years and has an expected salvage value (net of taxes) of Rs. 5,000/- at the end
of tenth year.

The services provided by both the vans are same. Assuming the cost of capital 10%,
which choice is preferable ?

(Ans) : Present value of outflows of choice 1 is Rs.38,782, whereas the present value
of outflows of choice 2 is Rs. 38,070. Hence choice 2 is preferable.

A company working against a self-imposed capital budgeting constraint of Rs.

3,50,000/- is trying to decide which of the following investment proposals should be

undertaken by it? All the investments are mutually independent (do not affect one

another's cash flows). The list of investments along with the investment required and

the net present value of the projected cash flows are as follows :

Invesstments | Outlays (Rs.) | NPV (Rs.)
A 1,00,000 30,000
B 1,20,000 90,000
C 1,60,000 1,00,000
D 1,10,000 1,50,000
E 90,000 1,00,000

Which investments should be acquired by the company ?

(Ans:) D, E and B.
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17) A textile company currently expects its after-tax profits (EAT) for the next 5 years to

be as follows :

Year 1 2 3 4 5
EAT (Rs.) | 34,000 | 28,000 | 60,000 | 44,000 | 50,000

The firm is considering to replace the existing machine with one costing Rs. 27,000/-.
The new machine would cost Rs. 3,000 /- to install and would be depreciated over 5
years to zero salvage value. The existing machine was purchased for Rs. 72,000/-
three years ago and is being depreciated by the straight line method over an 8-years
period. It can be sold for Rs. 15,000/- currently with Rs. 1,000 /- removal cost.

If the expected after-tax profits, after the acquisition of new machine are as given
below, at what approximate rate of cost of capital would the firm be indifferent
regarding the purchase of new machine? The firm is taxed at a rate of 55% on normal
income and 30% on capital gains.

Year 1 2 3 4 5

EAT (Rs.) 40,000 28,000 65,000 50,000 55,000

Also suggest at which rates of cost of capital the firm would (i) accept and, (ii) reject
the proposed investment? What is the economic logic for your answer?

(Ans:) 1) Lessthan36% ii) More than 36%
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LESSON -5
RISK ANALYSIS IN CAPITAL BUDGETING

OBJECTIVES OF THE LESSON :
The objectives of this lesson are to explain :
» the meaning of risk and sources of risk in capital budgeting.
» the conventional techniques to handle risk.
» the use of statistical techniques in handling risk.
» the concepts of standard deviation and Co-efficient of variation in measuring risk.

> the various steps involved in constructing decision tree.

STRUCTURE OF THE LESSON :
5.1 Introduction
5.2 Risk analysis in capital Budgeting
5.3 Nature of Risk
5.3.1 Types of Risk
5.3.2  Source of Risk
5.4 Techniques for Measurement of Risk
5.4.1 Conventional Techniques
5.4.1.1 Pay Back Period
5.4.1.2 Risk Adjusted Discount Rate
5.4.1.3 Certainty Equivalent Method
5.4.1.4 Sensitivity Analysis
5.4.2 Statistical Techniques (Non-Conventional)
5.4.2.1 Probability Assignment
5.4.2.2 Standard Deviation and Coefficient of Variation
5.4.2.3 Probability Distribution Approach
5.4.2.4 Independent and Dependent Cash Flows
5.4.2.5 Decision Tree Analysis
5.5 Summary
5.6 Keywords
5.7  Self Assessment Questions
5.8  Further Readings.
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5.1 INTRODUCTION :

In the previous lessons you have learnt the meaning and the process of capital budgeting.
along with the various techniques for evaluating capital budgeting proposals. The basic
assumption was that the investment proposal did not involve any kind of risk. This assumption
made simple the understanding of capital budgeting techniques. In real world situation the firm,
in general, and its investment projects in particular. are exposed to different degrees of risk. The
risk arises in capital budgeting projects since one cannot estimate the future cash flows with
certainty. Consequently we cannot predict accurately, the cash flow sequence.

The objective of this lesson is to explain the meaning and sources of risk and various
techniques both conventional and statistical to handle risk.

5.2 RISK ANALYSIS IN CAPITAL BUDGETING :

It is possible to predict the outcome of some decisions with complete certainty because
only one outcome can arise. However, there are many occasions when decisions can lead to more
than one possible outcome, such situations are surrounded with uncertainty. The traditional
difference between risk and uncertainty is that the uncertainty cannot be quantified while risk can
be quantified. Risk is concerned with the use of quantification of the likelihood of future
outcomes. The word uncertainty is to cover all future outcomes, which cannot be predicted with
accuracy. People have different attitudes towards the future. Some welcome the opportunity to
take risk they may be called risk takers or risk seekers and others are risk averse.

An organisation's performance is influenced by the elements contained within its
environment. In turn the organisation also has an impact on its environment. The very survival of
an organisation depends critically upon the willingness of its environment to sustain it. It is the
role of the management to predict events that are likely to occur to meet the challenges and to
take advantage of any new opportunity.

5.3 NATURE OF RISK :

Risk analysis should be incorporated in capital budgeting exercise. The capital budgeting
decisions are based on the benefits derived from the project. These benefits measured in terms of
cash flows are estimates. The estimation of future returns is done on the basis of various
assumptions. The actual return in terms of cash inflows depends on a variety of factors such as
price, sales volume, effectiveness of advertising, competition, cost of raw materials,
manufacturing cost and so on. Each of these in turn, depends on other variables like state of the
economy, rate of inflation, etc. The accuracy of the estimates of future returns and the reliability
of the investment decision would largely depend upon the accuracy with which these factors are
forecasted. The actual return will vary from the estimated return, which is technically referred to
as risk.
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Thus risk with reference to investment decision is defined as "the variability in actual
returns arise from a project in future over its working life in relation to the estimated return as
forecast at the time of the initial capital budgeting decisions".

5.3.1 Types of Risk : The risk can be broken up into three types

1. Certainty : It is a situation where the returns are assured and no variability likely to
occur in future returns. For example investment in Government bonds, fixed deposits in
a nationalized bank.

2. Uncertainty : It is a situation where infinite number of outcomes are possible and
probabilities cannot be assigned.

3. Risk : Risk is the variability that is likely to occur in future returns from the
investment. In other words, risk is a situation in which the probabilities of future cash
flows occurring are known.

5.3.2 Source of Risk : As explained above, risk is associated with the variability of future

returns of a project. The factors which will influence the future returns of the projects may be
explained as follows :

(a) Size of the investment : The size of the investment in terms of the amount required
will determine the risk. Large scale projects are more risky than small scale projects
example, a project involves for Rs. one crore investment involves more risk than a
project with Rs. 1,00,000 /- investment.

(b) Life of the Project : The life of the project will determine the risk involved. Longer the
life of projects more is the risk, shorter the life of the projects less is the risk.

(c) Economic conditions : There are certain conditions which will influence the general
level of business activity. For example, economic and political situation in the country,
Government monetary and fiscal policies, etc.

(d) Industry Factors : These factors affect all the companies of the industry in the same
way. For example Industrial relations in the industry, innovation, material cost, etc.

(e) Company Factors : These are internal to the company which will affect a particular
company only. For example, change in the management, strike in the company, fire
accident in the company etc.

5.4 TECHNIQUES FOR MEASUREMENT OF RISK :

As seen above, various factors are responsible for variations in the returns of a proposed
project. The greater the variability of the expected returns, the riskier the project. However, risk
can be reduced (cannot be avoided) by using certain techniques in evaluating and selecting the
projects. These techniques include (a) Conventional Techniques (b) Statistical Techniques.
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5.4.1 Conventional Techniques :

A number of techniques to handle risk are used by managers in selecting capital
budgeting projects. They range from simple rules of thumb to sophisticated statistical techniques.
The following are the popular techniques to handle risk.

5.4.1.1 Pay Back Period :

Payback period is one of the oldest and commonly used methods for selecting capital
budgeting projects. It is the period required to recover initial investment of the project. Firms
using this method prefer short pay hack period to longer pay back periods short period involves
less risk compared to longer period. For example there are two projects A and B, project A
payback period is 3 years and project B payback period is 6 years. If the pay back criteria is
applied project A should be selected as its payback period is less than project B. Thus the
project A involves less risk than project B. Payback period method makes an allowance for risk
by emphasizing liquidity of the firm and by favouring short-term projects.

5.4.1.2 Risk Adjusted Discount Rate :

This method is based on the presumption that investors expect more rate of return on
risky projects as compared to less risky projects. The required rate of return will be equal to risk
free rate plus risk premium. This method is similar to the net present value method, except
adding some percentage of risk premiums to risk free rate of return. Net Present Value may be

computed by using the following formula.
A

NPV X oo - G
Where,
A = Cash inflows for period (t)
n = No. of years
k = Risk adjusted discount rate (Risk free rate + Risk premium)
C, = Cash outflow

The risk adjusted discount rate accounts for risk, by varying the discount rate, depending
on the degree of risk of investment projects. A higher rate will be used for with high risk project
and lower rate for less risky project. The net present value will decrease with increasing k,
indicating that the risky project is perceived, the less likely it will be accepted. For example,
consider an investment project costing Rs. 50,000/- and is expected to generate cash flows of
Rs.25,000/- and Rs.20,000/- , Rs.10,000/-, Rs. 10,000/- . What is the NPV, if it is discounted at
15% rate of return (10% risk free rate + 5% risk, premium).

\py_ 25000 20000 10000 _ 10000 . o0
T AT 015! | (140152 | (140157 | (1roas)t 0T OIRs

Since the project’s NPV is negative the project should be rejected.
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Advantages :

(a) Itis easy to understand and simple to calculate

(b) It recognise the risk involved in projects.
Disadvantages :

(a) There is no easy way to determine risk-adjusted discount rate
(b) If does not make any adjustment in the numerator for the cash flows that are
forecast over the future years.

(c) Itis based on the assumption that investors are risk averse.
5.4.1.3 Certainty Equivalent Method :

According to this method, the estimated cash flows are reduced to conservative level by
applying a correction factor referred as .a certainty equivalent coefficient. The correction factor

is the ratio of riskless cash flow to risky cash flow.
Riskless Cash flow

Risky Cash flow

Certainty Equivalent Coefficient (0; ) =

For example, if one expected a risky cash flow of Rs. 80,000/- in period t and considers a
certain cash flow of Rs, 60,000/~ equally desirable, then A; will be 0.75 = 60,000 / 80,000 under
this method, certainty equivalent coefficients are calculated for cash flows of each year, They are
then" multiplied with the cash paws to ascertain cash flows which may be used for the purpose of
determining NPV or IRR.

n oAt
NPV = -1 T
Zt—l (1 +K f)t 0
Where,
A = The forecast of net cash flow without risk adjustment.
a = Certainty equivalent coefficient for year t

K¢ = risk less interest rate

C, = Cash outflow.

A project costs Rs. 6,000 and it has cash fl0w of Rs. 4,000, Rs. 3,000, Rs, 2,000 and Rs.
1,000 into 4 years. Assumed that the associated certainty equivalent coefficient factors (o) are
estimated to be a, = 1.00, a; = 0.90, a, = 0.70, a3 = 0.50, and a4 = 0.30 and the risk free discount
rate is 10 percent, the present value will be :

0.90 x 4,000 ~ 0.70 x 3,000 _ 0.50x 2,000 . 0.30 x 1,000
NPV = + + + —(1.00 x 6,000)
(1+ 0.10)1 (14 0.10)2 (1+ 0.10)3 (1+ 0.10)4

= (-)Rs.37
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If the IRR is to be calculated we will calculate the rate of discount which equates the
present value of certain equivalent cash inflows with present value of certain equivalent cash
outflows.

Risk adjusted discounted rate Vs. Certainty equivalent :

The certainty equivalent method recognises the risk in capital budgeting by adjusting
estimated cash flows and employ risk free rate to discount adjusted cash flows. On the other
hand, the risk adjusted discount rate adjusts for risk by adding some risk premium to risk free
rate of return and arriving the discount rate. Certainty equivalent approach is theoretically
superior technique over the risk adjusted discount approach. It can measure risk more accurately.
The risk adjusted discount approach will yield the same results, as the certainty equivalent
approach if the risk free rate is constant and the risk adjusted discount rate is same for all future
periods.

5.4.1.4 Sensitivity Analysis' :

It is a technique, which indicates exactly how much the NPVIIRR will change in
response to a given change in an input variable other things held constant. It indicates how
sensitive a project NPV or IRR is to changes in particular variables, (Sales volume, price,
variable' cost, fixed cost, investment, project life etc.). The more sensitive the NPV, the more
critical the variable. The following three steps are involved in the use of sensitivity analysis.

(a) Identification of all the variables which have an influence on the projects NPV or IRR.
(b) Establish the relationship between the variables.
(c) Analyse the impact of change in each of the variables on the projects NPV or IRR

The decision maker, while conducting sensitivity analysis computes the projects NPV or
IRR for each forecast under three assumptions with the probability of their occurrence.
1) pessimistic i) expected and iii) optimistic. It allows him to ask "what if' questions.
For example
What is the NPV, if volume increases or decreases?
What is the NPV, if variable cost or fixed cost increases or decreases?
What is the NPV, if selling price increase or decreases?

What is the NPV, if the project is delayed or outlay increases or the project’s life is more or
less than anticipated?

A whole range of questions can be answered with the help of sensitivity analysis. It examines
the sensitivity of the variables (volume, cost, price, time, investment, life, etc.,) underlying the
computation, NPV or IRR rather than attempting to quantify risk.
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N [Q(P-V)— F—D]t(l—T) tb, S
(1+r) (1+ "
Where
NPV = net present value of the project
Q = number of units sold annually
P = selling price per unit
v = variable cost per unit
F = total fixed cost, excluding depreciation and interest
D = annual depreciation charge
T = income tax rate
r = cost of capital/discount rate / required rate of return
n = project life in years
S = net salvage value
I = initial cost
Advantages :

1) It compels the decision maker to identity the variables which will influence projects
NPV or
IRR. This helps him in understanding the project in totality.

2) It indicates the critical variables which have negative impact on the project NPV or
IRR.

3) It helps to expose in appropriate forecast and thus guides the decision maker to
concentrate on relevant variables.

Limitations :
1) It does not provide clear cut results.

2) It fails to focus on the inter-relationship between variables, for example sales volume
may be related to price, cost and expenditure over advertisement.

5.4.2 STATISTICAL TECHNIQUES (NON-CONVENTIONAL) :

In the above part of this lesson you have studied the meaning and sources of risk In
addition to this, conventional techniques to handle risk in capital expenditure projects are also
explained. The purpose of this part is to explain the use of statistical techniques such as
probability, standard deviation, coefficient of variation and decision tree in handling the risk of
capital budgeting projects. These statistical techniques are analytical tools drawn from the fields
of mathematics, logic, economics and psychology, enable the decision maker to make decision
under certainty.

5.4.2.1 Probability Assignment :
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The concept of probability is one of the statistical techniques to handle risk in capital
budgeting projects. It may be described as a "measure of some one's opinion about the likelihood
that an event will occur". If an event is certain to occur, we can say that it has 100% probability
of occurrence one. If an event is certain not to occur, we can say that its probability of occurring
is zero. Thus the probability of occur all events' lies between 0 and 1.

A probability of distribution may consist of number of estimates. But in simple form it
may consist of a few estimates. Some commonly used form are "high, low and best guess"
estimates, or optimistic, most likely and pessimistic" estimates. For example, the annual cash
flows expected from a project could be :

Assumption of guess Annual Cash flows (Rs)
Best 10,000
High 8,500
Low 4,000

It can be seen that this is an improvement over the single forecast. Which is not
sufficient. The forecaster should describe 'more accurately his degree of confidence in his
forecasts, i.e., he should describe his feelings as to the probability of these estimates occurring.
For example, he may assign the following probabilities to his estimates :

Assumption of guess Annual Cash flow Probability
(Rs)
Best 10,000 0.20
High 8,500 0.60
Low 4,000 0.20

Once the probability assignments are given to the future cash flows, the next step is to
find out the expected net present value, The expected net present value can be found out by
multiplying the monetary values ~f the cash flows by their probabilities. Consider the above
example (assume investment as Rs. 6,000).

Assumption of guess Annual Cash flow Probability  Expected cash flow

(Rs) (Rs)
Best 10,000 0.20 2,000
High 8,500 0.60 5,100
Low 4,000 0.20 800
Total Expected Cash flow 7,900

The forecaster considers the chance or probability of annual cash flows being either Rs.
10,000/- (maximum) or Rs. 4,000/- (minimum) is 0.20 (20%) each. There is 0.60 (60%)
probability that annual cash flows may be Rs. 8,500/-.
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Example 1 : Opec Co. Ltd., has given the following possible cash inflows for two of their
projects M and N both projects will require an equal investment of Rs. 5,000/-. You are required
to suggest which project should be accepted at 10% discount rate.

Possible Project : M Project : N
Events Cash flow Probability Cash flow Probability

(Rs) (Rs)
A 4,000 0.10 12,000 0.10
B 5,000 0.20 10,000 0.15
C 6,000 0.40 8,000 0.50
D 7,000 0.20 6,000 0.15
E 8,000 0.10 4,000 0.10
Solution :
Calculation of expected cash flows for project M and N
Possible Project : M Project : N
Events Cash flow Probability g::)he i]t(e,‘(;lv Cash flow Probability g::)he i]t(e,‘(;lv
(Rs) (Rs) (Rs) (Rs)
A 4,000 0.10 400 12,000 0.10 1,200
B 5,000 0.20 1,000 10,000 0.15 1,500
C 6,000 0.40 2,400 8,000 0.50 4,000
D 7,000 0.20 1,400 6,000 0.15 900
E 8,000 0.10 800 4,000 0.10 400
Total 6,000 Total 8,000

The above calculations show that project N has higher expected cash flow as compared to
project M. If expected cash flows are discounted @ 10% the net present value for project M will
be : Rs.(6,000 x 0.909) - 5,000/- = Rs. 454/-. The net present value of project N will be (8,000 x
0.909) - 5,000 = Rs. 2272/-. From these calculations it can be seen that NPV of project N is more
than that of project M. Therefore it is advisable to accept project N.

5.4.2.2 Standard Deviation and Coefficient of Variation :

The probability assignment approach to risk analysis in capital budgeting does not
provide decision maker, about the variability of cash flows and therefore the risk. To overcome
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this limitation, standard deviation technique is used; which is an absolute measure of risk. In case
of capital budgeting this measure is used to compare the variability of possible cash flows of
different projects from their : respective mean. A project having larger standard deviation will be

more risky as compared to a project having smaller standard deviation.

1)
2)
3)
4)

)

The following steps are involved in calculating standard deviation :

Mean value of possible cash flows is computed.

Deviations b

etween the mean value and the possible cash flows are found out.

Deviations are squared

Squared deviations are multiplied by the assigned probabilities which give weighted

squared deviation.

The weighted squared deviations are totaled and their square root is found out. The
resulting figure is the standard deviation,

Standard deviation is calculated by using the following formula.

Where :

Onpv = \/Z;(R - R)? P,

0 = standard deviation

n = Number of years

R expected cash flows

R Mean of the cash flows
pi = probability assignments

Example 2 : Consider the data given in example I and calculate the standard deviation.

Solution :

Project — X
Events | Cash inflows | (R-R) | R-R)* | pi | R-R)’p;
A 4,000 —2,000 | 40,00,000 | 0.10 | 4,00,000
B 5,000 ~1,000 | 10,00,000 | 0.20 | 2,00,000
C 6,000 0 0 0.40 0
D 7,000 1,000 | 10,00,000 | 0.20 | 2,00,000
E 8,000 2,000 | 40,00,000 | 0.10 | 4,00,000
Total 30,000 12,00,000

YR  Rs.30,000

= Rs. 6,000
N 5
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Standard Deviation of Project — X = 1/12,00,000 =Rs. 1,905

Project—Y
Events mci;‘(fxs (RR =R : ®R-R) | p | ® ;i)z
8000 :
A 12,000 4,000 | 1,60,00,000 | 0.10 | 16,00,000
B 10,000 2,000 | 40,00,000 |0.15 | 6,00,000
C 8,000 0 0 0.50 0
D 6,000 22,000 | 40,00,000 |0.15| 6,00,000
E 4,000 ~4,000 | 1,60,00,000 | 0.10 | 16,00,000
Total | 40,000 44,00,000
W TR Rs40,000 Rs. 8,000

N 5

Standard Deviation of Project— Y = 1/44,00,000 = Rs. 2,098

The standard deviation of Project — X is Rs.l1 ,095 where as for the Project —Y is Rs.2,098.
Thus variability of cash flows is more in case of Project — Y as compared to Project —X. Hence,
Project —Y is risky.

Coefficient of variation :

Coefficient of variation is a relative measure of risk. It is defined as the standard
deviation of probability distribution divided by its expected value. Which is calculated as :

Standard deviation

Coefficient of variation =
Expected (mean)value

Consider the above example and calculate the coefficient of variation.

1095

The coefficient of variation of Project—X = ———— = 0.1825.
6000
209

The coefficient of variation of Project—Y = m = 0.2623

As the standard deviation of Project — Y is more as compared to Project — X. Hence, the
coefficient of variation of Project — Y is more than that of Project — X.
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Here, the project Y is more risky, where as the acceptance of project X or Project
Y will depend upon the investors attitude towards risk. He would prefer project Y if he is ready
to bear more risk in order to get higher return. If he has aversion towards to risk, he would accept
project X as it is less risky.

The coefficient of variation is a useful measure of risk when we are comparing the
projects which have
1)  same standard deviation but different expected values, or

i1)  different standard deviations but same expected values, or

ii1) different standard deviations but different expected values.

5.4.2.3 Probability Distribution Approach :

In the earlier part of this lesson while dealing with basic concept of risk, the concept of
probability was used for incorporating risk in evaluating capital budgeting proposals. The
probability distribution of cash flows overtime provides valuable information about the expected
value of return and dispersion of the probability distribution of possible returns. On the basis of
this information, accept or reject decision can be taken.

5.4.2.4 Independent and Dependent Cash Flows :

The application of the theory in analysing risk in capital budgeting depends upon the
behaviour of cash flows. From the point of view of behaviour, cash flows may be

i)  independent or

i1)  dependent.

Independent Cash Flows : The assumption is that the cash flows are independent overtime. So
that . the future cash flows are not affected by cash flows of the preceding years. Thus, the cash
flow in year 3 are not dependent on the cash flow of the year 2 and so on.

Dependent Cash Flows : When cash flows in one period depend upon the cash flows in
previous periods they are referred to as dependent cash flows, Any of the decisions may be
dependent on the outcome of preceding or the outcomes of trial. A decision tree is a
diagrammatic representation of the relationship among the decision state of nature and pay-offs
or outcomes.

5.4.2.5 Decision Tree Analysis :

Decision tree analysis is another technique of analysing the risk involved in capital
budgeting proposals, Decision tree is a "graphic display of relationship between a present
decision and possible future events, future decisions & their consequences and the sequence of
events is mapped out over time in a format similar to the branches of tree". In other words, it is a
pictorial representation in tree form which indicates the magnitude.
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The following steps are taken for constructing a decision tree.
1) Define investment : The first step in constructing decision tree is to define the
proposal. For example, entering a new market or introducing new product line.

2) Identify decision alternatives : The decision alternatives should be clearly
identified. For example, a firm may be considering the purchase of new plant for
manufacturing a new product. It may have three alternatives (a) Purchases a small
plant (b) Purchases a large plant (c¢) Purchase a medium size plant.

3) Draw a decision tree : The decision tree is then laid down showing decision point
and decision branches.

4)  Analyse data : The results should be analysed and the best alternative should be
selected.

Usefulness of Decision Tree Approach :

The decision tree approach useful in handling the sequential investments the working
backwards from future to present, we are able to eliminate unprofitable branches and determine
optimum decision at various decision points.

The merits of decision tree are :

1) It clearly brings out the implicit assumptions and calculations for all to see, question
and revise.

i1) It allows decision maker to visualize assumptions and alternatives in graphic form,
which is easier to understand than abstract form.

However, decision tree diagrams can become more complicated as the decision maker
decides to include alternatives and more variables and look farther in time. If the analysis is
extended to include interdependent alternatives and variables, it becomes more complicated

further. So the diagram becomes cumbersome and calculations become very time consuming and
difficult.

Example 3 :

Suppose a firm has an investment proposal, requiring an outlay of Rs. 20,000/- at present
(t = 0). The investment proposal is expected to have 2 years economic life with no salvage value.
In year 1, there is 0.3 probability that CFAT will be Rs. 8,000/- ; a 0.4 probability that CAFT
will be Rs. 11,000/- and a 0.3 probability that CFAT will be Rs. 15,000/-. In year 2, the CFAT
possibilities depend on the CFAT that occurs in year 1. That is, the CFAT for the year 2 are
conditional on CFAT for year 1. Accordingly the probabilities assigned with the CFAT for the
year 2 are conditional probabilities. The estimated conditional CFAT and their associated
conditional probabilities are as under :
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If CFAT,; =Rs. 8,000 If CFAT, =Rs. 11,000 If CFAT; = Rs. 15,000
CFAT; (Rs.) | Probability | CFAT, (Rs.) | Probability | CFAT, (Rs.) | Probability
4,000 0.2 13,000 0.3 16,000 0.1
10,000 0.6 15,000 0.4 20,000 0.8
15,000 0.2 16,000 0.3 24,000 0.1

Calculate the Net present value (NPV) with the help of a decision tree diagram.

Solution :

Time = 0 Yearl Year2 Path Expected J O‘il.lt Expected
Probability | CFAT | Probability | CFAT | NPV probability (Py) | NPVx Py
0.2 4,000 1 - 9,668 0.06 — 580
0.3 8,000 0.6 10,000 2 — 4,886 0.18 - 879

0.2 15,000 3 -901 0.06 — 54

0.3 13,000 4 184 0.12 22

Cash
Out lay
Rs.
11

20,000 0.4 ,000 0.4 15,000 5 1,778 0.16 284
0.3 16,000 6 2,575 0.12 309

0.1 16,000 7 6,147 0.03 184
0.3 15,000 0.8 20,000 8 9,335 0.24 2240

0.1 24,000 9 12,523 0.03 376

1.00 Rs. 1902

Joint Probability = Product of Probabilities of CFAT for years 1 and 2.
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The above Decision Tree (DT) covers all dimensions of the problem: i) Timing of the
CFAT 1ii) The possible CFAT outcomes in each year and probabilities associated with these
outcomes. The DT shows nine distinct possibilities, the project could assumed accepted. For
example one possibility is that the CFAT for the first year may amount Rs. 8,000/- and for the
second year Rs. 4,000/-. A close observation of the figure indicates that this is the worst event
could happen. Assuming a 12% discount rate, the NPV could be negative in this situation.
Likewise, the best outcome that could occur is CFAT; = Rs. 15,000/- and CFAT, = Rs. 24,000/-.
The NPV would be the highest in this situation among all the nine possible combinations.

The expected NPV of the project is given by the following mathematical formula :

PV = Y™, PNPY,

Where,
P; = probability of jth path occurring which is equal to the joint probability along the path.

NPV;= NPV of jth path occurring.

5.5 SUMMARY :

The analysis of risk and uncertainty is an important element, in capital budgeting
decisions. The term risk refers to the variability of actual return from the expected returns in
terms of cash flows. The risk involved in capital budgeting can be measured in absolute as well
as relative terms. The absolute measure of risk includes sensitivity analysis and standard
deviation. The coefficient of variation is a relative measure of risk. There are four well
recognised methods of calculation of risk in capital budgeting decision framework :

Risk-adjusted discount rate approach (RAD), Certainty equivalent approach (CEA),
Probability distribution approach (PDA) and Decision tree approach (DTA).

5.6 KEYWORDS :
Certainty Equivalent :

The return required with certainty to make investors indifferent between , the certain return
and a particular uncertain return.

Co-efficient of variation :

A relative measure of variability of the outcomes associated with an event. It is calculated by
dividing the standard deviation of a distribution by the mean,

Decision Tree :

It is an analytical technique to set forth graphically the pattern of relationship between
decisions and chance events. It is used to handle risk situations.
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Risk Adjusted Discount Rate :

A discount rate used capital expenditure decisions that has been adjusted for risk it
determines by adding an appropriate risk premium to the risk less rate 6f return.

Risk Premium :
It is the difference between expected rate of return on a risky project and the rate of return on
a risk less project.

Sensitivity Analysis :

It is the analysis about the effect of the change in certain variable on an outcome, to estimate
the variability of the outcome, or risk associated with a project.

5.7 SELF ASSESSMENT QUESTIONS :

1)
2)

3)

4)

)

6)

7)

8)

9)

10)
1)

Why do you measure risk? Explain the types and sources of risk.

"Risk is measured by the possible variation of outcomes around the expected value"
Discuss.

What makes risk important in the selection of projects? Explain briefly the various
methods of evaluating risky projects? Can you think of a capital budgeting project
that would have perfectly certain returns?

What is risk adjusted discount rate? Explain its Merits and demerits?

Define the certainty equivalent method. Explain the significance of certainty
equivalent method,

Compare and contrast risk adjusted discount rate and certainty equivalent method.
"Risk and uncertainty are quite inherent in capital budgeting decisions" comment.
Explain the concept of sensitivity analysis. How it can take care of risk and
uncertainty in capital investment decisions?

What are the various statistical techniques to handle risk in capital bud~eting
decisions? Explain?

How is risk assessed for a particular Investment by using probability distribution ?
What is Decision Tree?" Explain the process of constructing a decision tree. Also

explain its merits and demerits.
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LESSON - 6
WORKING CAPITAL

OBJECTIVES OF THE LESSON :

The objectives of the lesson are to :

>

vV VYV YV VYV VYV

identify the need for working capital and evils of excess and dangers of inadequate
working capital

identify the determinants of working capital.

explain the working capital financing and its policies

highlight the importance of optional investment of current assets
explain the liquidity Vs profitability and their Trade off

illustrate the impact of working capital policies

STRUCTURE OF THE LESSON :

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

6.9
6.10

6.11
6.12
6.13
6.14

Introduction

Concept of Working Capital

Operating Cycle and its significance

Evils of excess working capital

Dangers of inadequate working capital
Determinants of working Capital

Types of working Capital

Financing of working capital policies of Financing and their impact
6.8.1  Matching Approach

6.8.2  Impact of working capital policies
Optimal size of current Assets

Liquidity Vs. Profitability

6.10.1 Tradeoff between liquidity and profitability
Summary

Key words

Self Assessment Questions

Further Readings
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6.1 INTRODUCTION :

Both current assets and current liabilities constitute the components of working capital.
Working capital management refers to the control of both current assets and current liabilities
which is regarded as working capital management. It involves control of the components of
current assets such as cash, inventories, accounts receivables, marketable securities and current
liabilities such as short - term debt, creditors, bank loans, etc.. Management and control of
working capital has been treated as the vital function of financial management in modern
business: It is highly flexible in nature and polices and to be framed depending upon the market
conditions prevailing in the economy. If controlling of working capital components is improved
or reduced by one percent, it will make so much difference and the firms making profits will turn
out to be losing and firms incurring losses will become profitable.

6.2 CONCEPTS OF WORKING CAPITAL :
(i) Gross working capital :

It refers to the investment in current assets such as inventories, cash, accounts
receivables, debtors, etc., which can be converted into cash in short notice focuses attention on
management of current assets. Investment in current assets should be adequate, since inadequate
investment causes solvency problems. Thus, working capital is necessary to run a business firm
and to meet day - to - day expenses. Without current assets, it is not imaginable to make sales
and maximise profits. Cash is generated through sales which is possible with the investment in
inputs such as raw materials, consumables, labor etc., hence working capital is necessary for
acquiring inputs.

(ii) Net working Capital :

It refers to the difference between current assets and current liabilities. Net working
capital can be positive or negative. It is conventional to maintain sufficiently excess current
assets. It is a conventional rule to maintain the level of current assets twice that of current.
liabilities. Net working capital may be negative working capital which means negative liquidity.
Net working capital refers to the judicious mix of long term and short term loans for financing
current assets. However, a minimum amount of net working capital is permanent and therefore it
is necessary to finance with long term capital. Weak liquidity position is a threat to the solvency
of the company.

Both gross and net working capital are necessary for a firm. Any size of current assets
can be maintained by raising short term debts. So, a prudential management will see long term
funds go into working capital, so as to be stable. Hence, a firm if maintains high net working
capital is said to be sound. It does not mean that net working capital is to be too high. Too high
net working capital i.e., if the difference between current assets and current liabilities is too high,
it sounds idle current assets. Idle current assets may be in the form of Dad debts, unmoving

inventories. Hence, too high net working capital is not a sound indication.
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6.3 OPERATING CYCLE AND ITSSLGNIFLCANCE :

The cash will not earn cash by magic unless invested in inputs such as labor, raw
materials, consumables, etc. Thus, with cash initially the firm has to acquire raw materials and
other imports. Secondly, the raw materials will have to be processed to become finished product.
Thirdly, the finished goods cannot be immediately sold. Fourthly, the finished goods on credit
shall collect cash after at a later date. Thus the cash invested in business will pass through
various stages. This passage process is called ‘operating. cycle’ which shows various phases of
inputs before they are converted into cash. The time taken for the completion of the cycle is
called operating cycle time. It is also called working capital cycle time as shown in the fig. 6.1.

Cash

Account
Receivables

Raw Materials

Finished
Goods

Work — in — progress
Fig. 6.1 Working Capital Cycle / Operating Cycle

The operating cycle involves 4 stages. They are :
1. Acquisition of' inputs,
2. Conversion of raw materials into finished goods,
3. Conversion of goods into sales (Accounts receivables); and
4. Collection of funds from the debtors.

Length of operating cycle period varies from industry to industry. Longer, the period less
the number of cycles in a year, the cash is more rotated. A firm which takes more time to
complete a cycle implies that it will take more time to pay its bills and vice versa. Suppliers,
financiers look into the operating cycle before lending cash or extend credit. In other words,
firms taking less time will be quick in payments to its creditors. Thus, liquidity of a firm lies in
the operating cycle and its length. If the length of the operating cycle increases, it means the firm
requires huge-amount of working capital. So, adequate amount of working capital is to be
invested in current assets for smooth and uninterrupted production and sales activity of the
business.
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6.4 EVILS OF EXCESS WORKING CAPITAL :

The size' of working capital should be always optimum and should be neither low nor
excess. But arriving of optimum level of current assets depends upon experience and expert
knowledge. The excess working capital refers to the idle working capital or idle funds in
business which Causes losses to the firm.

The following are the consequences of the excess working capital in any organisation' :

i.  excess cash yields no returns and results in miss use of funds and the interest what the
firm incurs on excess cash is a direct loss,

1i.  excess inventories cause deterioration in quality, sometimes fall in prices followed by
wastage and mishandling and

iii.  excess debtors are likely turned out-to-bad debts.
Thus, firms do experience risks without optimum working capital and therefore; every

firm should have optimum level of working capital only.

6.5 DANGERS OF INADEQUATE WORKING CAPITAL :

Investment in current assets may sometimes be inadequate i.e., less than what is required.
This inadequate working capital causes various financial problems. They are :

1)  cash shortage causes cash out and liquidity problems. Further, firms losses business
opportunities and at times forego discounts on bulk purchases.

i1) lack of maintenance of adequate levels of raw material inhibit the production
activities and thereby firms forego sales.

iii) inability to maintain sufficient levels of finished goods for want of working capital
limits sales opportunities and thereby, firm's profits will be poor as such firms will
not grow further.

iv) firms may feel great inconvenience to implement projects-due to take of sufficient
working capital.

v)-  firms do not pay bills and dues timely, thereby looses reputation and goodwill.

Thus, firms do undergo dangers without optimum working Capital. Hence it is neither
desirable to imagine short of working capital nor excess working capital and therefore, a firm
should have optimum size of working capital which minimises the cost of production and
maximises the profits of the organization.

6.6 DETERMINANTS OFWORKING CAPITAL :

It is understood that working capital is the vital component for future growth of the firm.
Financial manager has to maintain adequate level of working capital : There are several factors
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that influence the determinants of working capital. It is necessary to know those factors which
identify the optimum size of working capital.

i) Nature of business :

The size of working capital depends upon the nature of business such as trading or
manufacturing. The manufacturing forms need relatively more working capital for maintaining
current assets and firms do need more i.e., 60 to 70 per cent working capital than trading firms.
Thus, working capital requirement depends upon the nature of the industry. In case of banking
and financial institutions also need large amount or-working capital to meet the needs of the
customs where as public utilities such as railways, transportation, hotels, resorts need less
working capital relatively.

ii) Capacity :

The extent of working requirement of a firm also depends upon its plant capacity. Larger
the capacity, higher the scale of operations and huge the goods and services are sold, hence the
working capital required is heavy.

iii) Market coverage :

Working capital requirement largely depends upon the market size which names the
extent of a market coverage decides the requirement of working capital. Larger the market,
higher the requirement and vice - versa. Firms with state level market, national market and
global market need working capital requirement.

iv) Manufacturing cycle :

Every product requires some technology to be used for converting its inputs into finished
product. Length of the process depends upon the type of technology used. Lengthy processes
consume huge amount of working capital and vice - versa. For example, ship building industry
requires more working capital as it takes more time to construct ships. Since, manufacturing
process differs from product to product the size of the working capital also varies based on its
manufacturing cycle.

v) Advances :

In fact some firms while booking order itself ask for advances by which they want to
reduce the working capital pressures. Whereas, the firms without such policy do need more
working capital. Similarly, while making purchases also, the firms who have to give advances
for supply of materials, consumables, services and laborers require more amount of working
capital.

vi) Technology :

Technology refers to how — to and why — to in making a product. This processing
technology may be manual or mechanized or computerized. Higher the technology lesser the
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time taken to produce the goods or services. Hi - techs though required huge capital for acquiring
assets, but take, less time to finish the processing, thus require less working capital funds.
Whereas, the production processes with manual methods require huge working capital as they
use more number of workers and maintenance of work — in — process material.

vii) Growth of the firm :

Growing firms need more working capital as their sales tend to increases. Sunrise
industry do make more sales from year to year. Such firms need to plan for more working capital
and it in order to arrange more inputs to meet the increasing demands.

viii) Seasonal fluctuations :

General, the demand for goods is of two kinds. One is seasonal and the other is
permanent. The seasonal industries usually produce goods only in the selected months, and in the
off-season, they stop production. Industries such as sugar, tobacco, cotton, chilies etc., are such
industries which need working capital during season times only. These firms should arrange the
working capital funds more in size during the seasons and produce the products even for meeting
the customers demand during the non - seasonal period.

ix) Production Policy :

Some firms undertake production activity through-out the year, since they sell in several
markets. Such firms require working capital all the twelve months in the year to supply their
products in different months. Thus, these companies with continuous production require working
capital continuously in the year.

x) Credit policy :

Firms sell goods always not for cash. Offer some sales on credit to their customers for
maximizing sales. The firms have to be flexible in their credit terms to enable sales. Such firms
do require more amount of working capital than the firms which sell for cash always. Now—a—
days credit has become common and necessary in the wake of competition. The firms selling on
credit should review credit worthiness of their customers from time to time, so as to reduce the
delay in collections. The collection department has to be alert and see that collections are made
promptly. Therefore, the firms with efficient collection departments do require less working
capital than the firms with liberal collection / credit policy.

xi) Availability of supplies on credit lines :

Firms buy goods, services and other inputs both for cash and credit. Normally, a firm is
reluctant to commit cash and wish to get goods on credit. Hence, firms searching for supplies on
credit require less amount of working capital than otherwise.

xii) Operational efficiency :

The operational efficiency firms will reduce their cost of production and provide more
profit margins. Such firms can generate financial resources from within and they require less of
working capital requirement.
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xiii) Experienced personal :

The operational efficiency of the firm depends upon experienced personnel who take
decisions effectively and implement them the efficiently. This caliber among employees enable
the firm to function with minimum inputs thereby, reduces the pressure for more working capital
requirements.

xiv) Expansion chances :

Firms having opportunities to expand or diversification will need more and more working
capital. Whereas the firms which have reached saturation will not warrant more amount of
working capital as their opportunities of expansion are sealed.

6.7 TYPES OF WORKING CAPITAL :

The working capital can be divided into fixed and variable working capital. The figure
6.2 shows the graphical presentation of these two types of working capital.

Variable Working Capital

Amount Fixed Working Capital
(Rs.)
Fixed Capital
Time Period (Years)

Fig. 6.2 Type of Working Capital

The size of fixed component in the total working capital rises from year to year in case of
growing enterprise. But it is not so in respect of variable component. It rises and falls depending
upon the season, demand, competition, etc. however, it increases over a period of time. Thus, the
line moves upwards in fluctuating manner. Whereas the fixed component of working capital
steadily rises as years pass.

6.8 FINANCING AND POLIES OF WORKING CAPITAL AND THEIR IMPACT :

After arriving the estimation of working capital for any firm, the next step is how to
finance the working capital requirement. It is of two sources of financing :
i)  short —term

ii) long—term
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Short — term financing refers to borrowing funds or raising credit for a maximum of one
year period i.e., the debt is .payable within a year at the most. Whereas the Long — term
financing refers to the borrowing of funds or raising credit for one year or more. The finance
manager has to mix funds from these two sources optimally to ensure profitability and liquidity.
The mixing of finances from long — term and short term should be such that the firm not face
either short of funds or idle funds. Thus, the financing of working capital should not result in
either idle or shortage of cash funds.

Policy is a guideline in taking decisions of business. In working capital financing, the
manager has to take a decision of mixing the two components i.e., long term component of debt
and short term component of debt. The policies for financing or working capital are divided into
three categories. Firstly, conservative financing policy in which the manager depends more on
long term funds." Secondly, aggressive financing policy in which the manager depends more on
short term funds, and third, are is a moderate policy which suggests that the manager depends
moderately on both long term and short — term funds while financing. The working capital these
policies are shown diagrammatically here under.

Seasonal

Current Short Term funds
Assets
Conservative Permanent
Financing Current
Policy Assets
Fixed
Assets

Long Term funds + Equity
Capital

Seasonal
Current
Assets
Aggressive Permanent
Financing Current
Policy Assets
Fixed
Assets

Short Term funds

Long Term funds + Equity
Capital

Seasonal
Current
Assets
Moderate Permanent
Financing Current
Policy Assets Long Term funds + Equity

Fixed Capital
Assets

Short Term funds

Fig. 6.3 Working Capital Policies
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6.8.1 Matching Approach :

The question arising here is, how to mix both short term and long term funds while
financing required working capital. The guiding approach is known as ‘ matching approach’. It
suggests that if the need is short term purpose, raise short - term loan or credit and if the need is
for a long term, one should raise long term loan or credit. Thus~ maturity period of the lean is to
be matched with the purpose and for how long. This is called matching approach. Which
matches the maturity period of the ‘loan with the period for how long working capital requires?

The following figure 6.4 shows the graphic presentation of the matching approach.

) ) Short — term
Seasonal Working Capita

funds

} Long — term

Amount Permanent Working Capita funds

(Rs.)
Fixed Capital Equity Capital

Time Period (Years)

Fig. 6.4 Matching Approach

Type of Funds | Working Capital Requirement

Short — term Seasonal working capital
Long — term Permanent working capital
Equity Capital Fixed Assets

6.8.2 Impact of working capital policies :

A firm's sales are Rs. 25 lakhs, and having an EBIT - Rs. 3 lakhs. It has fixed assets of
Rs. 8 lakhs. The firm is thinking to hold current assets of different size of Rs. 5 lakhs; Rs.6 lakhs
or Rs. 8 lakhs. Assuming profits and fixed assets do not vary, the impact of these working capital
policies are in the following manner which is explained is a hypothetical illustration :
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Types of Policy (Rs. In lakhs)

Sales 25 25 25
EBIT 3 3 3
Current Assets 5 6 8
Fixed Assets 8 8 8
Total Assets 13 14 16
0
(gﬁtf?} ;Etjzlsf:zet/;) 23.07 21.42 18.75

Lower the level of current assets (aggressive) higher the returns (23.07 percent) higher
the level of current assets (conservative) lower the returns (18.75 percent).

6.9 OPTIMAL / SIZE OF CURRENT ASSETS :

As we have discussed in the earlier paragraphs, current assets and their size depends
upon several factors. Arriving appropriate size of current assets such as cash, raw materials,
finished goods and debtors is a challenge to the financial manager of a firm. It happens
sometimes excess or shortage. We have also discussed in the fore - gone paragraphs about the
evils of excess working capital and inadequate working capital. Actively very few firms arrive
optimum level of working capital by their sheer experience and scientific approach. The ratio of
current assets to fixed assets helps in measuring the performance of working capital
management. The higher the ratio, conservative the firm is in maintaining its current assets and
lower the ratio, conservative the firm is in maintaining its current assets. Lower the ratio
aggressive the firm is in maintaining its current assets. So every firm should balance their level
of current assets and make it optimum.

6.10 LIQUIDITY VS. PROFITABILITY :

Any exercise in working capital management will influence either liquidity or
profitability. The working capital management is a razor edge exercise for financial manager of
an enterprise. In this context the financial manager has to take several decisions of routine and
non - routine such as :

e sufficient cash balance to be maintained;

e toraise long —term or short —term loans decide the rate of interest and the time of

repayment ;

e decide the purchase policy to buy or not to buy materials ;

e to determine the economic order quantity for inputs,
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e to fix the price at which to buy the puts if any ;

e to sell for credit or not and terms of credit

e to decide the terms of purchase ;

e to decide the credit period and extent of credit.

In all these aspects the financial manager has to take decisions carefully so that the firm's

twin objectives such as profitability and solvency are not affected.

6.10.1. Tradeoff between liquidity and profitability :

If a firm maintains huge amount of current assets its profitability will be affected though
it protects liquidity. Here, it has to sacrifice the profitability. If a firm maintains low current
assets, its liquidity is of course weak but the firm's profitability will be high. The tradeoff
between liquidity and illiquidity are shown in the figure 6.5

Total Cost

-

Cost of

Cost (Rs.
ost (Rs.) liquidity

Profitability
level of Current
Assets

Optimum of
Current Assets

Fig. 6.5 A Trade off between Profitability and liquidity.

6.11 SUMMARY :

Working capital management is a business process that helps companies make effective
use of their current assets and optimize cash flow. It’s oriented around ensuring short — term
financial obligations and expenses can be met, while also contributing towards longer — term
business objectives. The goal of working capital management is to maximize operational
efficiency.
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6.12

6.13

KEYWORDS :
Matching Approach :

The question arising here is how to mix both short term and long term funds while
financing required working capital. The guiding approach is known as 'matching approach.

Net working Capital :

It refers to the difference between current assets and current liabilities. Net working
capital can be positive or negative. It is conventional to maintain sufficiently excess current
assets. It is a conventional rule to maintain the level of current assets twice that of current.
liabilities.

Credit policy :
Firms sell goods always not for cash offer some sales on credit to their customers for

maximizing sales. The firms have to be flexible in their credit terms to enable sales. Such
firms do require more amount of working capital than the firms which sell for cash always.

Operational efficiency :

The operational efficiency firms will reduce their cost of production and provide
more profit margins. Such firms can generate financial resources from within and they
require less of working capital requirement.

SELF ASSESSMENT QUESTIONS :

1.  Explain the concept of working capital ?

Discuss the importance of working capital for a manufacturing firm ?
Explain the dangers of excess and shortage of working capital?

Brief by outline the determinants of' working capital of a firm?

Compare and contrast the twin objectives of profitability and liquidity?

A T

How do you decide the optimum level of working capital? Explain the cost of
illiquidity ?
7. Discuss the merits of matching approach.

8. What are the financing schemes available to working capital?

9.  XYZ company is about to commence new business and finance has been provided in
respect of fixed assets. They have however asked you to advise the additional amount
which they should make available for working capital.

They provide you with the following estimates for their first year and inform you that
they have arranged an overdraft limit with their banker of Rs. 5,50,000.
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Particulars Ave?age period of | Estimate for the
credit first year (Rs.)
Purchase of materials 16 weeks 56,00,000
Wages 2.5 weeks 6,55,000
Overheads 3 months 3,00,000
Directors & Managers salaries | 2 months 8,00,000
Travelers and office salaries 4 months 2,40,000
Other overheads 2 months 1,85,00,000
Sales : Cash 1 months 13,00,000
Credit -
e L 7

Sales are made at an even rate for the year. You are required to prepare from the
above figures an information table for submission to your clients giving an estimate
of the average amount of working capital which they should provide.

10. ABC Ltd., plans to sell 130,000units next year. The expected cost of goods sold is as

follows.
Rs. (Per unit)
Raw materials 250
Manufacturing expenses 130
Selling, administration & finance expenses 50
Selling price 3000

The duration at various stages of the operating cycle is expected to be as follows :

Rs. (Per unit)

Raw materials 3 months
Work in process 2 months
Finished goods stage 1 months

Debtors stage 2 months
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Assuming a monthly level of 12,500 units of production, calculate the investment in

various current assets.
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LESSON -7
MANAGEMENT OF INVENTORY

OBJECTIVES OF THE LESSON :

After studying this lesson, you should be able to :

>
>
>
>
>
>

understand the nature of holding and objectives of inventory.
identify the needs for hoJdill liinventory.

reveal the undesirable consequence of excess stocks.

know the function and characteristics of inventory.

explain the cost, techniques and strategies of inventory management.

list out the measures to check the inventory management effectiveness.

STRUCTURE OF THE LESSON :

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
7.12
7.13

Introduction

Motives of holding inventories

Need for holding inventories

Undesirable consequence of excess stocks
Characteristics of inventory

Inventory costs

Objective of inventory management
Inventory management Techniques and strategies
Measures to assess the inventory management
Summary

Key words

Self assessment Questions

Further Readings

7.1 INTRODUCTION :

Inventory management is the crucial aspect of the whole working capital management,
since inventories constitute 60 to 70 percent of current assets in any manufacturing company.

Success of any industry depends upon inventory policies. The inventory controller is expected to
ensure right inventory at right time, right quality from a right place at right price in order to
minimise the cost of manufacturing. The first enemy to management of firm is inventory.
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Inventory started from suppliers, passes through various stages and finally reaches the consumer.
Inventories are 3 types :

* Raw material,

* Working progress, and

* Finished goods
7.2 MOTIVES OF HOLDING INVENTORIES :

In a country like India inventories (stocks) are necessarily to be held without which
production cannot be imagined. The motives for holding inventories are 3 types such as
transaction precautionary and speculation motive.

i) Transaction motive :

To ensure continuous business transactions raw materials are held. Without adequate
inventories it , is hardly possible to imagine continuity of production. If enough raw materials
are not held, production activities cannot be carried out regularly. If for any reason
production is stopped for want of raw materials the salaries to staff, depreciation, rent, etc.,
will cause severe loss to the firm.

ii) Precautionary motive :

Sometimes accidents, machine break down, layoff, strike, etc occur without prior notice
under which situation, production should not suffer. Hence, inventories are necessarily to be
carried out for smooth going of production and sales even in adverse times.

iii) Speculation motive :

Changes in technology, market conditions, cause sudden rise or fall in prices of supplies.
To cope with the changing conditions, businessman carries inventories. Price fluctuations
affect demand and supply aspects of goods which will in turn affect production and sales
activities. To avoid such odd situations inventory holding is appropriate.

7.3 NEED FOR HOLDING INVENTORIES :
i) Continuous production :

Production without halt will be possible by holding enough inventories. Otherwise, firm
has to incur heavy costs for keeping the machine idle.

ii) Continuous supply market :

Proper inventory management will ensure finished goods without interruption and
customer satisfaction could be possible.

iii) No stock - out problem :

Shortage of inventories often cause stock - out problem, thereby consumers shift to
competitors.
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iv) Cost saving :

Enough inventories will ensure continuous production, in the absence of which cost of
production will be high.

v) High margin of profit :

Cost saving would enable the problems to enjoy better profit margin and ultimately
higher returns to the firm.

vi) Advantages of price vise :

Prices fluctuate due to changes in supply and demand factors when prices rise, the firms
holding inventories will enjoy sudden profits.,

vii) Scarcity :

At times raw materials, may become scare due to sudden changes in supply or power
failures. In these situations inventories holding would enable the firms.

7.4 UNDESIRABLE CONSEQUENCE OF EXCESS STOCKS :

*  Unnecessary tie of up of funds,

* Interest burden,

* Low profitability,

* Deterioration in quality of goods,
* Theft and obsolescence,

*  Excessive carrying costs,

7.5 CHARACTERSTICS OFINVENTORY :

i) Stock out problem : If adequate stocks are not maintained, the firm face stock out
problem. i.e., risks for not maintaining adequate stocks. If raw materials are not
adequate, production schedules suffer and interrupted production will not ensure
regular supply of goods whereby firm looses its market. If production activities are
stopped due to irregular supply of raw materials and other inputs, cost of production
will be high since fixed costs per unit will be more.

ii) Lead time : It is the time taken from the initiation of order till the arrival of goods.
Lead time may vary from one day to many days. It depends upon the availability of
item, distance, transportation, etc. The time gap can be reduced through proper
inventory planning.
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iii) Quantity discounts : If goods arc produced on large scale producers will enjoy

economies of scale. These economies or savings occur where fixed costs are distributed
over large production, ultimately cost of production per unit will be lower. Sometimes
production will extend to customers by giving quantity discounts. This is a peculiar
characteristic associated with inputs mainly raw materials other consumables.

7.6 INVENTORY COSTS :

There are various kinds of costs in inventory management.

i)

i)

Ordering costs

Carrying costs

iii)  Other costs

i)

Ordering costs : Costs incurred in placing order with suppliers of raw materials,
consumables ) and other inputs are called ordering costs. These costs include stationary,
requisitioning, mailing expenses, telephone bills, correspondence charges, typing,
salaries, dispatching, and inspection; checking, travel, follow up costs etc. Larger the
order size lower the cost per unit. Thus, ordering costs can be minimised by placing
order for bigger quantity.

Carrying costs : Warehousing, insurance, wastage, loss due to theft, deterioration,
obsolescence etc., are called inventory carrying costs. These costs are more as the level
of stock is higher. These cost are also known as holding costs. The following figures
14.1 & 14.2 show the graphic presentation of these costs.

1 Carrying cost
Costs Ordering cost
Rs J Cost
-
Size of inventory (Quantity) Size of inventory (quantity)
Fig. 7.1 Ordering cost Fig. 7.2 Carrying cost

iii) Other costs :

a) Lost sales cost : Normally, whenever customers place order, the suppliers should
be ready to dispatch the items. At times, the items when not readily available, the
suppliers make the customers to wait. But customers (without waiting) will go to
competitors for the supplies immediately. Thus, the regular suppliers looses the
profit which he would have got. This is known as opportunity cost or lost sales cost.
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b) Storage costs : Costs pertaining to warehousing of goods or inventory is generally
called as storage costs. Ex- -ample: rent, lighting, interest, insurance, checking, etc.

¢) Obsolescence cost : When goods are stored more quantity than demand for it, the
quality deteriorates and models will become outdated. At times, they have to be
sold at heavy discounts since the quality of goods is poor and design or model is
outdated. This loss is called as obsolescence costs.

d) Set up costs : Normally production is made regularly an item for few days / weeks.
Whenever, order is placed for different items, the producer changes the regular
processing and shift to new process to make it suitable to new order placed. Thus,
when processing is shifted, the firm incurs costs of design, loss of clerical time
consumption of, components and spares, etc. All these constitute set lip costs. '

7.7 OBJECTIVES OF INVETORY MANAGEMENT :

The objectives of the inventory management is to ensure maximum and uninterrupted
production with minimum investment in inventory. Thus, the efficient inventory management
results the following advantages :

1) ensure continuous production;

i1) anticipate price changes and take advantage of price rise / fall by holding more or by
reducing levels of inventories respectively.

ii1) control investment and keep inventory at optimum level,

1v) maintain sales operations and ,delivery commitments.

7.8 INVENTORY MANAGEMENT TECHNIQUES AND STRATEGIES :

The essence of inventory management is to maximise profits with minimum investment
in inventory for with various techniques are used to achieve this objective. They are :

1) Economic order quantity —
i1) A .B. C Analysis

ii1) Ageing schedule

v) Safety stock

V) Reorder point

Vi) Just — in — time approach
vil)) V. E.D analysis

viii))  F.S.N analysis.

i) Economic order quantity (EOQ) : For efficiency in inventory management the often
encountered question, is for how much quantity one has to ‘order for’. But it varies from item to



| CENTRE FOR DISTANCE EDUCATION 7.6 ACHARYA NAGARJUNA UNIVERSITY

item. The optimum quantity which is economically viable is called “ economic order quantity” or
“economic lot size”. An order size should neither be high nor be low. Higher the order size, an
enterprise practice, more the carrying costs the firm incurs. Smaller the order size more the
ordering costs the company incur, since the firm places order many times a year. Here, the
management has to trae off between big and small size and reaches optimum size, where the total
cost per unit is minimum. This is clearly shown in the following figure 7.3

F Total cost
Mot 1o ot

Carrying cost

Costs (Rs)

Ordinary cost

100 200 300 400

Size of order (units)

Fig. 7.3 Economic order size
Ilustration :
From the following information, find out the economic order quantity
a) annual consumption = 1000 units
b) carrying cost = Rs.2/-

c) ordering cost = Rs.50/-

Solution :
Order size (Q) 1000 500 250 100 50
Average inventory (Q/2) 500 250 125 50 25
Number of orders (A/Q) 1 2 4 10 20
Carrying cost C x (Q/2) 1000 500 250 100 50
Ordering costs 0 x (NQ) 1050 100 200 500 1000

Total costs (Rs) 2050 600 450 600 105
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From this we can conclude that 250 units is the ideal order size. Hence, at this economic
order quantity the firm is able to maintain the invention with minimum cost of inventory
management.

Using formula also we can identify the EOQ.

Formula :
2A0,
EOQ =
Cs
Where,

EOQ - economic order quantity
A - Annual consumption
O, - Ordering cost per order

Cs - Carrying cost per unit year

2x1000x 50
EOQ = ’% = 250 (approx)

ii) A .B . C Analysis : Inventory includes several items and they are categorised on the
basis of value. All items need not be stocked in equal quantities. Every item may not
be an essential one. So the financial manager divides all these inventories into 3
categories on the basis of value as under.

a) high - value (A)
b) moderate - value (B)
¢) low - value (C)

Moreover, all these items may not be consumed every day. Since A items are very
costly, tight control is used, B items are under reasonable control and C items are
under simple no control, since they are of value. The graphic representation shows that
items A, which is only 16 percent in the total units of all the items, represents 60 per
cent in terms of value. Whereas, C Items though represent 50 percent in the total
number are of only 20 per cent in terms of value and B items occupied middle place.
Thus, A items are under tight control while planning, ordering, checking storing,
dispatching etc. Since any negligence on the part of management would cause heavy
loss because items are of high values.
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Fig. 7.4 : A,B, C analysis

Table 1. ABC Analysis :

[tem Units % of Number Unit Total % of | Cumulative
total | cumulative | price value total | percentage
quantity | percentage value of value
1 1000 10 } s 10 10000 19.15
2 500 5 50 25000 | 47.89 67.06
3 1600 16 } 3 3 4800 9.19
4 1900 19 4 7600 14.55 23.76
5 3000 30 1.2 3600 6.89
6 1000 10 50 0.5 500 0.95 9.18
7 1000 10 0.7 700 1.34
Total 10000 100 52200 100.00

iii) Ageing schedule : The inventory items are grouped-into basing on the number of days
/ months they have been lying in warehouse. More the no. of days / months an item is
held ir warehouse, it is said to old. The economic value of an item depends upon its
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quality, usage and relevance. Utility value of old items i.e., lying in godowns for a
long time / will be low.

The ageing schedule helps in assessing liquidity value of inventory. Higher the
age lesser the liquidity of the firm. If many items are lying in godowns for a long time,
it can be said that the liquidity of the firm is poor. A firm having more items of recent
purchases will have more and more i.e., liquidity since their utility (in terms of quality)
is high. From the following illustration - 7. 1. liquidity of the firm can be gauged.

Illustration : 7.1

Age of items Firm A Firm B
(Rs. in % in total value (Rs. in Lakhs) % in total value
Lakhs) )
1 month old 15.00 35 35.00 65

Above 1 month and

less than 3 moths 20.00 30.00

Above 3 months and

less than 6 moths 30.00 30 20.00 20
Above 6 months and

Total 100.00 100 100.00 100

Now, firm B is more strong, in liquidity point of view as it has 65% (out of total value)
of its inventory is 3 month old. Firm A is relatively poor state since of inventory position
65% of its inventory is purchased beyond 3 months. From this illustration, it is evident
that firm with latest purchases will be strong in business. Here both firms are holding
inventories worth Rs. 100 lakhs each. But, Firm B is found to relatively be strong after
analysis.

iv) Safety stock : It is the number of units to be maintained as cushion against delay in
delivery of stocks. Normally manager of inventory do add safety stock while calculating
average inventory.

Safety stock = Number of days likely delayed x Number of units consumed per day

EO
Average stock = ( TQ + safety stock)
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v) Reorder point : Reorder point is the level at which or when a firm has to place order for
an' inventory item.

vi) Just — in — time (JIT) : Normally, inventory costs are high and controlling inventory is
complex because of uncertainties in supply, dispatching, transportation etc. Lack of
coordination between suppliers and ordering firms is causing severe irregularities,
ultimately the firm ends-up in inventory problems. Toyota Motors has first time
suggested just - in - time approach in 1950s. This means the material will reach the points
of production process directly from the suppliers as per the time schedule. It is possible in
the case of companies with repetitive process. Since, it requires close coordination
between suppliers and the ordering firms, and therefore, only units with systems approach
will be able to implement it.

vii) V. E . D analysis : Stocks are divided into 3 categories such as Vital, Essential and
Desirable. It will helps manager to take inventory decisions in appropriate manner.
Planning, controlling and other inventory decisions are taken more carefully and
seriously for items of vital category, next comes. Essential items and followed by
Desirable items.

viii) F . S . N analysis : According to this approach, the inventory items are categorised into
3 types. They are fast moving, slow moving and non moving. Inventory decisions are
very carefully taken in the case of mot moving category'. In the case of item of fast
moving items, the manager can take decisions quite easily because any error happened
will not trouble the firm so seriously. Since risk is less in fast moving items, because they
can be consumed quickly unlike the non - moving category which are carried in the
godowns for more time period.

As risk is high in case of slow - moving and non- moving - items, the inventory
decisions have to be taken easefully without affecting the objectives of profitability and
liquidity of the organisation.

7.9 MEASURES TO ASSESS THE INVENTORY MANAGEMENT :

Following are the ratios in use to measure the effectiveness. of the inventory
management.

1) Inventory turnover ratio : Cost of goods sold / average total inventories. The higher
the ratio, more the efficiency of the firm

Cost of goods sold

i1) Work in process turnover ratioc —— _ —
Average invntory of finished goods at costs

Here, in this ratio also higher the ratio, more the efficiency of the firm.
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finished goods

ii1) Weeks inventory finished goods on hand
) v M & Weekly of finished sales goods

This ratio reveals that the lower the ratio, the higher the efficiency of the firm.

Raw material on order

iv) Weeks raw material on order —» - ,
Weekly consumption of raw material

This ratio indicates that the lower the ratio, the higher the efficiency of the firm.

Average raw material inventory cost

v) Average age of raw material inventory —»
) geag y Average daily purchases of raw material

This ratio says that the lower the ratio the higher the efficiency of the firm.

vi) Average age of finished goods inventory

Average finished goods inventory at cost
—

Average cost of finished goods manufactured per day

This ratio conveys that the lower the ratio the higher the efficiency of the firm.

No.of times out of stock

vii) Out of stock index —» . —
No.of items requistioned

This ratio indicates the lower the ratio higher the efficiency of the firm.

Value of spare parts inventory

viii) Spare parts index —»
) Spare p Value of capital equipment

This ratio reveals that the higher the ratio the more the efficiency of the firm.

7.10 SUMMARY :

Inventory management refers to the process of ordering, storing, using, and selling a
company's inventory. This includes the management of raw materials, components, and finished
products, as well as warehousing and processing of such items. There are different types of
inventory management, each with its pros and cons, depending on a company’s needs. A
company's inventory is one of its most valuable assets. In retail, manufacturing, food services,
and other inventory-intensive sectors, a company's inputs and finished products are the core of
its business. A shortage of inventory when and where it's needed can be extremely detrimental.

At the same time, inventory can be thought of as a liability (if not in an accounting sense).
A large inventory carries the risk of spoilage, theft, damage, or shifts in demand. Inventory must
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be insured, and if it is not sold in time it may have to be disposed of at clearance prices — or
simply destroyed.

7.11 KEY WORDS :

Ordering costs :

Costs incurred in placing order with suppliers of raw materials, consumables and
other inputs are called ordering costs. These costs include stationary, requisitioning,
mailing expenses, telephone bills, correspondence charges, typing, salaries, dispatching,
inspection, checking, and travel, follow up costs, etc

Carrying costs :

Warehousing, insurance, wastage, loss due to theft, deterioration, obsolescence etc.,
are called inventory carrying costs. These costs are more as the level of stock is higher.
These costs are also known as holding costs

Economic order quantity (EOQ) :

For efficiency, in inventory management the often encountered question, is for how
much quantity one has to ‘order for’. But it varies from item to item. The optimum quantity
which is economically viable is called “economic order quantity” or “economic lot size”

Ageing schedule :

The inventory items are grouped-into basing on the number of days / months they
have been lying in warehouse. More the no. of days / months an item is held in warehouse,
it is said to old.

Just - in - time (JIT) :

Normally, inventory costs are high and controlling inventory is complex because of
uncertainties in supply, dispatching, transportation etc. Lack of coordination between
suppliers and ordering firms is causing severe irregularities, ultimately the firm ends — up
in inventory problems.

7.12 SELF ASSESSMENT QUESTIONS :
1. What is inventory and why should it be held?

2. Explain the costs attached to inventory ?

3. Discuss the advantages and disadvantages of carrying large inventories and too small
quantities of inventories.

4.  What is economic order quantity ? How do you calculate it ?

5. Explain just-in-time apprach and its relevance in Indian Industries.

6. What are the stock - out costs ?
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10.

11.

12.

13.

Discuss primary factors in the control of inventories?

What is the risk return trade-off associated with inventory 'management ?
Explain the purpose of ABO inventory system.

Contrast the role the inventory plans in EOQ model and JIT modeL
From the following what should be the ideal level of inventory.

Annual consumption = 1,00,000

Cost per of the material Rs. 5/- per unit

Ordering cost = Rs.20/- per order
Inventory carrying cost = 36% of the inventory cost
Lead time = 30 days .

Safety stock = 20 days consumption .

A firm uses 1000 units of a product per year. Its carrying cost per unit is Rs.5/- and
ordering cost is Rs. 50/-. It takes 15 days to receive a shipment after an order is
initiated and the firm intends to hold inventories for 30 days usage as a safety stock.

Calculate the EOQ and reorder point.

XYZ Co. Ltd., uses 20,000 units every year. Inventory carrying cost is Rs.5/-. Cost
per order is RS.500/-. Decide the annual order costs and total inventory costs if the

firm orders in quantities of 5,000 and 10,000 respectively.

14. From the following data, suggest whether the firm can avail of the quantity discount.

Annual usage - 10,000 units.
Cost per order - Rs. 600/-
Price Per unit Rs. 100/-

Carrying cost 10% of inventory value

15. From the folioing information

1)  Rank the items on the basis of usage value
i1)  Record the percentage of usage items

ii1)  Classify the items into 3 categories i.e., A, Band C
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ltem Annual usage Price per unit
(number of items) (Rs.)
A 1400 200
B 6000 400
C 1200 500
D 300 600
E 1500 700
F 1300 800
G 8400 900
H 90600 100
I 4000 200
J 100 1000
K 50 1100
L 400 1200
7.13 FUTHER READINGS :
1. Van Horne, James C. : Financial Management
2.  Pandey . M. : Financial Management

3. Prasanna Chandra : Financial Management



LESSON -8
MANAGEMENT OF CASH

OBJECTIVES OF THE LESSON :

After studying this lesson, you should be able to :
understand the functions, situations and objectives of cash management
explain the motives for holding cash,

know the factors affecting cash, benefits of adequate cash and cash budget preparation

YV VYV V V

determine the optimum cash balances and cash planning
»  develop the cash management strategies

STRUCTURE OF THE LESSON :
8.1 Introduction
8.2 Functions of Cash management
8.3 Situations in cash management
8.4  Objectives of cash management
8.5  Importance of cash management

8.6 Motives of holding cash

8.6.1 Transactions motive
8.6.2 Precautionary motive
8.6.3 Speculative motive:

8.7 Controlling of cash flows
8.7.1 Decentralized collections
8.7.2  Lock box system
8.7.3  Cash discounts
8.8 Collection responsibility
8.9  Factors affecting cash
8.10 Management attitude towards cash management
8.11 Benefits of adequate cash maintenance

8.12  Cash budget
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'

8.13  Determination of optimum cash balance
8.14  Cash planning

8.15 Cash management strategies

8.16  Summary

8.17 Key words

8.18  Self Assessment Questions

8.19 Further Readings

8.1 INTRODUCTION :

Now — a — days, all business transactions are done with cash in the form of coins and
notes. Normally, every business firm holds 1 to 3percent of its assets in the form of cash to
enable itself to discharge its routine and non-routine obligations such as payment 'of salaries,
meeting bills, pay for expenses, repayment of loans, dividends, interest, etc. The comfort of
business transactions depends more on the amount of cash it holds either in bank or on hand. To
enable its liquidity and paying capacity, a sound cash management is necessary.

8.2 FUNCTIONS OF CASH MANAGEMENT :

The following are the functions of a cash offer of any business concern irrespective of —
its size. nature, volume of business, age, etc. The same can also be said that management of
receipts and payments.

1)  Forecasting cash needs;
i1)  Expediting cash collections ;
ii1) Disbursing cash to meet firm's obligations and

iv)  Gainful investment 'of surplus cash;

N 7
>> Business Q
Receipts / | — Payments

Fig. 8.1 Receipts and Payments

8.3 SITUATIONS IN CASH MANAGEMENT :
I)  Cash shortage

II)  Excess cash
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Firms always experience either situation I or situation II unless its cash is properly
managed. Cash receipts and payments of a firm very rarely coincide, thus coincidence of cash
receipts and payments is a big challenge. Either a firm faces cash shortage or cash surplus if not
cash officer controls its cash flows. Normally, in these days of heavy competition, due to the
uncertainties of cash sales and cash collections disbursements tend to be more than the cash
receipts. The function of cash management is to match these two either by borrowing during
times of cash shortage or investing cash in times' of surplus so as to ensure that the 'firm is free
from cash problems. Thus, cash manager invests the excess cash in securities and see the that it

will be made available in times of scarcity.

Borrow or
invest

Fig. 8.2 Cash Cycle

8.4 OBJECTIVES OF CASH MANAGEMENT :

The twin objectives of working capital management such as profitability and liquidity are
also implied to cash management. The cash manager has to arrange right amount of cash at right
time for a right purpose to pay for. It does not mean that he can hold heavy amount at the cost of
interest. In simple, the idle cash causes interest loss and the firm incur opportunity cost, which
indirectly affects the profitability. Therefore, the cash manager has to hold optimum level of cash
and not a rupee extra or short beyond the optimum level of cash.

8.5 IMPORTANCE OF CASH MANAGEMENT :

Cash is unique resource and not comparable with any other component of current asset. If
excess cash is held, it will not generate profits since cash is sterile. It will not be productive
directly as in the case of other assets. Inventory bought excess win be useful even after
sometime, without loss of value and many a time value of inventories tend to increase due to
inflation. Hence idle cash will not generate profit but causes loss of interest. Further, cash
shortage of cash causes irreparable loss to the management, since, firms loose not only profitable
business opportunities but also goodwill when they fall to clear the bills timely due to cash
shortage.
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8.6 MOTIVES OF HOLDING CASH :

Famous economist, Keynes said that the businessmen hold cash for 3 motives which are
as follows :

1) Transaction motive ;
i1) Speculative motive; and

1) Precautionary motive

8.6.1 Transactions motive :

Cash manager is expected to arrange right amount of cash at right time to pay for a right
purpose. Infact, the cash receipts will never synchronize with cash obligations to pay for. Hence,
to meet the expenses timely, a firm has to hold optimum amount of cash and keep the firm
comfortable in its cash transactions. Larger the business transactions more the amount of cash
balance to be maintained and vice - verse.

8.6.2 Precautionary motive :

Firms at times need cash without prior notice. They need cash under emergency
conditions such as break down of machines, fire, theft accidents etc failing which they have to
pay heavy penalties. In such cases cash rich companies can withstand other than nil / less cash
companies. Thus, causalities, accidents, theft, machinery break - down, etc., in organizations
generally demand cash immediately. To meet the said eventualities, the firms have to maintain
cash balances. This cash balance is called precautionary cash balance. Hence they have to raise
funds in very short notice or sometimes spontaneously also. At that time only cash rich
companies credit worthy will be able to survive under hectic conditions cited above.

8.6.3 Speculative motive :

Of course, not all firms do business with speculative motives, occasionally every business
firm comes across speculative conditions such as sudden and heavy fluctuations in prices of raw
materials and rates of interest leading to raise in market for goods. Hence, there is sudden rise in
demand for - goods, which warrants availability of cash in very short notice. Thus t.ie
speculative conditions give chance to raise profitable opportunities. Firms, having ability to
generate cash in short notice will take advantage of these speculative conditions of business
opportunities.

8.7 Controlling of cash flows :

The task of cash manager is to match the inflows and outflows of cash. For this, the
manager starts with cash budget, where total cash receipts and payments of an enterprise are
forecasted. In this broad exercise of cash management, synchronization of cash flows is the real
task. The cash flows will never' synchronize and it always the disbursements tend to be higher
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than receipts. Then the cash manager wisely accelerates the inflows and delays disbursements by
all means without affecting liquidity and profitability; the twin objectives of any business
enterprise.

In practice collection of cash from debtors is time taking. The present system is so poor
that cash manager cannot expedite collections unless he plans and takes necessary steps to reduce
the gap between the date - the customers pay bills by cheque and the date of funds made
available for firm's use i.e., reaching time and. processing time. The cheque in transit takes
minimum 2/3 days to receive and again the check has to be collected through bank which takes
minimum of ten days. Under the present state of postal and banking system the minimum days
that comes around 15 days. Hence, in order to reduce the time period the cash manager has to
speed up mailing, cheque processing and collection times.

8.7.1 Decentralized collections :

To save mailing and processing time, can firms have decentralized collection practices.
For this the firms have to open several bank accounts and use them as collecting centers operated
throughout the country. These centers collect the money and deposit in banks on the same day
which can be credited to central office account by using electronic media.

8.7.2 Lock box system :

Under the lock box system, lock boxes are, arranged in banks which are collection
centers. The customers are supposed to drop cheques into these boxes and the bank picks — up
these cheques and deposits them into the firm's bank account and send the information daily to
the firm. With this process, the firm can save lot of transaction time and also save the cost for
their processing. Finally, it results to reduce the transit amount of cash and therefore with less
cash balances is able to maintain the business.

8.7.3 Cash discounts :

The customers are informed at the time of invoicing that they will be paid cash discounts
on invoice | or 2 per unit if they pay before the maturity date of the bill. This way receipts can be
expedited. Which is more benefited in the event of growing opportunities of the business at the
time of shortage of funds in the business.

8.8 COLLECTION RESPONSIBILITY :

The sales personnel are made responsible to collect the bills, so that they do not
recommend the credit for doubtful parties. This would also minimise the delay in receipts if the
parties are sound and sales personnel pursues the bills pending.
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Exhibit — 1 : Cash Management System

8.9 FACTORS AFFECTING CASH :

The amount of cash requirement of a business firm depends upon the following factors

which are discussed as under :

i)

iii)

Credit position :

Firms having goodwill in the market do not require cash balance much. They get
services and goods on credit as they re-pay the bills timely out of the in sale proceeds
and have such firms need not maintain heavy cash balances.

Debtors position :

The ability to pay bills depends upon the company's sales policy i.e., whether on
credit or cash, if credit for how long. Longer the credit period more the cash balances
it should prepare to make its purchases. Further, a firm extending liberal credit will
have its debtors position high and consequent of it more bad debts also. And firms
with tight credit policy will maintain low debtors position and less bed debts hence
and the firm is able to do the business with less cash balances.

Nature of market :

It has great influence on cash requirement, in certain markets one has to buy on
cash, since credit facility is not available. In some of the unorganised sectors and
small businesses where bank loans are not extended, the firms have to arrange their

own cash.
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iv)  Inventory levels :

Higher the inventory levels a firm follows, more the 'cash' required. Lower the
inventory level, less lower the cash balances to be needed. Thus, inventory level
certainly influences the cash requirements of the business.

v)  Technology :

The firms which are followed manual methods need more cash by weekends to
pay for wages. Whereas m the firms whose business activities are more technology
based required less amount of cash for the above said purposes .

vi) Efficiently in using cash :

Cash balance depends upon the efficiency is using cash. Professional
managements maintain optimum cash. Balance and discharge cash obligations.

8.10 MANAGEMENT ATTITUDE TOWARDS CASH MANAGEMENT :

Management attitude too will influence the cash requirements of business. Conservative
managements do hold huge cash balance and, clear the bills without reminders. Whereas
aggressive management which maintain small cash balances in order to gain more and clears the
bills after several remainders.

i) Cash budget practices :

Firms with cash planning and budgeting can avoid sudden and unsaid obligations
and run firms smoothly without cash out problems.

ii) Protection against loss :

Companies have to take necessary measures to prevent theft or burglary by going
for insurance. These protection measures will keep the firm comfortable; of course
firms incur extra expenditure towards insurance premium.

iii) Short costs or cash out problems :

Firms if they do not maintain cash balance, have to face cash out problems
thereby incur extra expenses or lose profitable opportunities. These costs are called
short out costs and the firms, who are unable to get cash, will be ready to incur such
costs. So, management has to trade — off between short term losses and benefits of
adequate cash balances.

iv) Speculation factor and uncertainties :

Firms in speculation business should have excess cash than others. Hence, one
should take into account whether the business is involved in such 'business and should
hold more cash in order to continue without sales and timely market for its production.
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v) Cooperation from bankers :

Firms which pay their loans timely will be in good terms with banks. Such firms
can go 'easy' in times of cash shortage, since bankers 'will extend cooperation and
provide extra credit in times of need and when market conditions are bright:

8.11 Benefits of adequate cash maintenance :
The following are the benefits to a business firm who maintains adequate cash :

i) Cash discount

Firms can enjoy cash discounts and get goods / services at considerable prices if
they made down payments. This will increase profits and credibility. Occasionally,
creditors may also extend cash discounts for people who pay in — advance or with —in
stipulated period.

ii) Large scale buying

If firms buy raw materials in large quantities they can get at low prices. This will
increase the overall profitability of the firms. The firms with cash balances are able to
order bulk purchases to get them at lower prices.

iii) Meet contingencies boldly

Firm with adequate cash balance can absorb comfortably the unexpected changes
in the market, technological and demand of the product.

iv) Liquidity
Firms, regular in payments of bills and taxes will be respected by the suppliers

and cooperate by way of supplying required quantity of goods at lower prices. The
suppliers can also ensure supply of goods in times of scarcity.

v) Profitability

Firms which bargain at the turn of purchasing inputs and services will get
production at low cost. This will enhance profit margin of the firms which in turn will
enhance its profitability.

v) Business opportunities

Profitable opportunities can be had only if the firms maintain adequate cash.
Otherwise, they lose new and bright business chances. New business opportunities will
come to firms with abundant cash. Firms often face cash - out problems do not ensure
growth and cannot under":' take new ventures.

vi) Easily overcome contingencies

Firms sometimes involve in accidents such as fire, theft, break down, change of
technology, need for modernization etc. The cash - rich companies can over — come
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such eventualities easily.

vii) Better Bargain

Firm with adequate cash can bargain and obtain inputs at reasonably low price
and reduce cost of production.

8.12 CASH BUDGET :

Cash budget is the summary statement of the firms expected cash inflows and out flows
over a projected time period. It is a tool to forecast the cash inflows and outflows for a specific
period. Cash forecasting is the focal aspect of cash budget. The expected cash receipts and
payments are portrayed to arrive cash balance or cash shortage. The cash budgets can be
prepared for weekly, monthly, quarterly and yearly. It is a short term cash forecasting method.
To work various policies of working capital ‘cash budget’ will help particularly for making the
following polices.

1) purchase,
i) credit,
i11) cash and
iv) inventory,
i) Components of cash Budget :

Sales

Collection of Sunday debtors .

Receipts of interest and dividend

Expenses and advances.

Wages and Salaries

Purchase and sale of assets

Loans / credit

Deposits

While preparing cash budget information relating to the above is necessarily collected.
Cash manager has to keep the following plans ready while preparing the cash budget.

* Production plans,

* Purchase plans,

* Financial plans, etc.

ii) Methods of preparing cash budget :
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There are various methods of cash budget preparation, of which the Receipts and
payments method is most commonly used method for preparation of the cash budget. It
summarises the receipts and payments for a specific period.

Exhibit—2 : Performa Cash Budget on a hypothetical basis

a) Opening cash Balance Jan Feb March April

b) Receipts
Cash Sales

Collection of Debtors ...
Rent
Dividends
Receipts from sale of machinery
Interest on securities
Total receipts
c) Payments
Cash purchases
Creditors paid
Wages / Salaries
expenses
Dividends
Taxes
Purchase of assets
Rent
Total payments
d) Net cash flow (b —¢)

e) Closing balance (a + d)

f) Minimum cash balance

g) Surplus / short (a — b)

iii) Variance in cash budget method :

Future scenario may be normal, optimistic and pessimistic. Taking these situations into
consideration variable cash budgets is prepared. These variable cash budgets suggest levels of
cash balances depending — upon future trends.
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8.13 DETERMINATION OF OPTIMUM CASH BALANCE :

Cash balance cannot be too high or low. The lower cash balance than the required level
of create problems. The higher level of cash balance will ensure liquidity, but the firm has to
sacrifice profits as excess cash will not yield returns. Higher the holding of cash more the —
carrying costs lower the level of cash balance more the transaction costs. Thus, cash manager of
a firm has to trade off between higher and lower levels of cash balance and reach our optimum
level of cash. The following figure 8.3 shows graphically the optimum level of cash.

Minimum

Total Cost
a Total cost

Holding costs

Transaction
cost

N

7
Optimum

level of cash

Fig. 8.3 : Optimum level cash
8.14 CASH PLANNING :

Cash planning refers to' looking into future cash needs of a firm and it is a practice which
should be carried out periodically, Firms practicing cash planning will not have cash problems.
Thus, cash- planning is as good as insuring a firm from shocks of cash shortage caused by
market uncertainties. Hence, the cash planning is a tool to control the use of cash optimally.

8.15 CASH MANAGEMENTS STRATEGIES :

Cash cycle refers to the number of times taken to collect cash from the debtors form the

day of investment in raw materials.
Cash

Raw material

Accounts receivables .
‘Working progress

Finished goods
Fig. 8.4 : Cash Cycle.



| CENTRE FOR DISTANCE EDUCATION 8.12 ACHARYA NAGARJUNA UNIVERSITY

Cash cycle can be calculated as (average number of days taken to collect from accounts
receivables + average age of inventories — average number of days for payments of accounts
payable).

No.of days in year

Cash turn over =
No.of days in a cash cycle

Firms total annual outlays

Minimum operating cash balance =
Cash turnover rate

i) Stretching accounts payables

The management of a firm can delay paying the bills without loosing its credibility. Thus,
it can postpone the cash pressures.

ii) Efficient production

Using efficient production techniques, technology and scheduling the inventories can be
transformed speedily into finished goods. Here, the management can also use better techniques
of inventory so that the taken time to hold inventories will be reduced.

iii) Efficient collection

Using all possible techniques, the firms can collect cash from accounts receivable as
quickly as possible so that cash cycle will be better.

Illustration :

From the following information what would be the saving on cost? Assume 10% is
earnings of the investment, what would be the effect of stretching accounts payable on the
minimum operating cash requirement?

Cash turnover = 10 time
Annual cash outflow = Rs. 3,00,000
Accounts payable can be stretches by 30 days
Solution :
No.of days in year 360
Cash turnover = ,y Y = —
No.of days in a cash cycle 10

= 36 days (present)

3,00,000
The minimum operating balance = o Rs. 30,000

3,00,000
The proposed operating cash balance = o Rs. 5,000

The reduction in cash balance = Rs. 30,000 — Rs. (5000 = Rs. 25,000)

Saving by investment of cash released (25000 x 10%) Rs. 2,500/-
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8.16 SUMMARY :

Cash is the most liquid asset and is considered as the lifeblood of a business firm. Cash is
held to meet the needs of day-to-day transactions and to meet future uncertainties. But, it is an
idle resource which has an opportunity cost. Hence, it should be properly planned, controlled and
managed. A firm should neither have an excess cash balance nor a shortage and it should be an
optimum level of cash balance. The cash budget is probably the most important tool in cash
management. It is a device to help a firm to plan and control the use of cash. The cash
management strategies are helpful to minimize the operating cash balance requirements.

8.17 KEY WORDS :
Lock box system :

Under the lock box system, lock .boxes are, arranged in banks which are collection
centers. The customers are supposed to drop cheques into these boxes and the bank picks —
up these cheques and deposits them into the firm's bank account and send the information
daily to the firm. with this process, the firm can save lot of transaction time and also save
the cost for their processing.

Liquidity :

Firms, regular in payments of bills and taxes will be respected by the suppliers and
cooperate by way of supplying required quantity of goods at lower prices. The suppliers
can also ensure supply of goods in times of scarcity.

Cash budget :

Cash budget is the summary statement of the firms expected cash inflows and out
flows over a projected time period. It is a fool to recast the cash inflows and outflows for a
specific period. Cash forecasting is the focal aspect of cash budget.

Cash planning :

Cash planning refers to looking into future cash needs of a firm and it is a practice
which should be carried out periodically, Firms practicing cash planning will not have cash
problems. Thus, cash- planning is as good as insuring a firm from shocks of cash shortage
caused by market uncertainties

8.18 SELF ASSESSEMNT QUESTIONS :

Explain different principal motives of holding cash.
What are the benefits of cash management ?
Explain Lock — Box system.

What is meant by concentration banking.

A e

Explain utility of cash budget.'



CENTRE FOR DISTANCE EDUCATION 8.14 ACHARYA NAGARJUNA UNIVERSITY

2

iii)
v)

Vi)

What are sources and uses of cash ?

Explain the methods of cash budgeting.

Explain techniques used in accelerating cash collections.
Distinguish between a deposit float and payment float.
How does appropriate cash balance be determined ?

Prepare a monthly cash budget for six months beginning from April 2003 on the
basis of the following information.

i) Estimated monthly sales are :

Rs.
January 22,000
February 3,40,000
March 3,20,000
April 2,00,000
May 1,80,000
June 11,00,000
July 12,20,000
August 10,00,000
September 70,000
October 2,20,000
ii)y Wages and salaries are estimated as :

April 20,000
May 20,000
June 32,000
July 35,000
August 33,000
September 33,000

Cash sales are 40% of sales and the credit sales are collected in two months.
Purchases amount 60% of sales and are made and paid for in the month preceding
the sales.

The firm has to pay Rs. 100.000 as interest on debentures during June.

The firm had committed to purchase fixed assets during August for Rs. 500,000. The
firm has Rs. 1,38,000 cash balance as on 1.4.2003.
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LESSON -9
MANAGEMENT OF ACCOUNTS RECEIVABLES

OBJECTIVES OF THE LESSON :
After studying this lesson, you should be able to :
»  understand the nature and characteristics of credit.
»  know the meaning of accounts receivables and conceptual framework.
»  explain the features of a sound credit policy and various aspects of accounts /
receivables.
»  identify the extreme levels of credit policy, and their effects

»>  explain the steps in designing the credit policy.

STRUCTURE OF THE LESSON :
9.1 Introduction
9.2  Accounts Receivables

9.3 Sound credit, policy

9.3.1 Investment in accounts receivables
9.3.2 Terms of credit

9.3.3 Determinants of credit Policy
9.3.4 Benefits of credit

9.4 Extreme levels of credit policy
9.5 Constituents of credit policy
9.6 Steps in designing credit policy
9.7 Summary

9.8 Key words

9.9 Self assessment Questions

9.10 Further Readings.

9.1 INTRODUCTION :

Sales cannot be done for cash alone and Trade credit is in evitable in the modern business
society which is the basis of accounts receivables. And credit is also allowed by many as a sales
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technique to maximize the sales and profit. Trade credit acts as bridge between producers, as
funds will be tied up. Hence, accounts receivables management is also a vital aspect of working
capital management.

In cash sales risk is zero whereas in credit sales risk is high, as the seller receives
payment later for transfer of goods effected today. In the credit business it is not only the un —
certainty element but also deprecated value of the which will be served in the later date, i.e., a
rupee received today is stronger than expected to receive tomorrow.

9.2 ACCOUNT RECEIVABLES

Accounts receivables refers to the dues owed by the customers for goods purchased from
the firm or services rendered by the firm in the ordinary course of business. Accounts receivable
implies futurity, i.e., cash will be received future though uncertain.

*

Corporate wealth maximisation

Financial management

A/R management
. t -
Investmen Term of Credit
1n account credit €——>| standards
Receivables

Fig. 9.1 Impact of credit on wealth maximization

9.3 SOUND CREDIT POLICY :

The ultimate objective of a business firm is wealth maximization of shareholders. It is
possible only when financial management is executed on sound lines. Accounts receivables
management is the critical functional area of financial management. A business firm may be so
good in many other areas, like production, finance marketing, etc. The firm will be a failure, if it
fails to collect cash and it does not matter even if does not sell on cash, provided its credit policy
is sound."

Thus a sound credit policy is an insurance to the entire business. It covers the following
aspects;

1) Investment in accounts receivables

i1) Terms of credits

i11) Standards of credit.
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9.3.1 Investment in accounts receivables :

Financial manager has to offer certain sales on credit, which means the credit sales is
financed by the firm. Firms if rich in cash, credit extension is desirable. If firms are not strong
financially, finance has to be obtained from outside which means inviting interest burden that
goes to reduce profitability of the firm. So, financial manager has to reduce the capital tie up on
credit sales.

9.3.2 Terms of credit :

If credit terms are not competitive it will affect sales and consequently the shareholders'
wealth. Here terms refers to what is the price if sold for cash Otherwise, what is the credit period
and cash discount, how much percentage for how many days are the issues. Like wise the
financial manager has to decide as and when situation arises.

The costs associated with trade credit are :

i) Default costs : All the debts will not be recovered, some of the debts are likely to become
bad debts if the credit management is in effective.

ii) Delinquency cost : The firms during the recovery of bills incur costs such as legal expenses,
reminder costs, travel, recovery charges, etc. All these will cause additional burden
to the firms.

iii) Collection costs : The collection department of the organisation will incur expenses such as
telephone, fax, e-mail, correspondence, Net charges, stationary, postage, etc. These costs
will be high and they depend upon the amount of debts.

iv) Opportunity costs : The debtors delayed will not yield returns and remain as idle investment
and thereby the firm looses profitable opportunities of reinvestment in business activities.

9.3.3 Determinants of credit Policy :
The following are the factors deciding the credit.
i) Competition
ii)  Producers capacity
iili) Buyers condition
iv)  Marketing techniques
v)  Trade practice.
i) Competition : Competition is the important factor why seller makes credit sales.

Producers always wish. to leave the goods from the factory premises as early as
possible.
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ii) Producers capacity : The more the producers financial capacity the more credit they
allow to customers.

iii) Buyers needs : Buyers do wish to get on credit even if the prices are slightly high. It has
become common habit to buy more if credit is easily available.

iv) Buyers status : Buyers feal credit as if it a status. They buy more even though the price
is slightly higher.

v) Marketing technique : Companies use credit as a technique to maximise its sales and
push the sales, to make more turnover and thereby more profit.

vi) Trade practice : Credit has become a tradition both for production and buyers. So the
practice is continued.

9.3.4 Benefits of credit :

Credit management is risky and it is known as riding on a double edged sword. If credit is
not given sales will not increase, which is allowed as a chance of bad debts. Hence, every firm
has to be careful in credit sales and credit extension. The firm has to trade off between benefits
and costs of credit sales. The following figure will reveal the optimum level of credit to be
maintained.

+
N~ Trade-off
Profitability
Costs / Returns
liquidity
Tight Credit < > Libera@redit

Figure 9.2 : Optimum level of credit

The higher the credit, more the sales which will go along to increase profits and wealth

maximisation to share — holders. Simultaneously, this liberal credit policy of the firm may cause
funds shortage and problem of it liquidity. As such a prudential financial manager has to be
optimum in deciding the quantum of credit, standards and procedures as well as terms of credit.

9.4 EXTREME LEVELS OF CREDIT :

The credit policy will never be balanced unless managed with all precautions. A rider on
Horse if not careful will get slipped, similarly credit policy if not carefully designed will end up
with loses. The credit policies are of different types.

1) Liberal credit policy, 1i) Stringent credit policy and 1ii) optimum credit policy.
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i)

Liberal credit policy : Under this policy, the firm is ready to sell more on credit so as to
maximize the sales. Profits wil increase in liberal credit policy as a result of increased sales.
More sales by way of liberal credit policy would also give rise to bad debts and losses there
upon.

Stringent credit policy : The firm is highly careful in extending credit to customers. The
financial manager through rigid standards often sacrifices profitable sales opportunities and
profits in the name of rigid and cautious credit norms. Therefore, the objective of profit
maximization is partially fulfilled.

iii) Optimum credit policy : Sales increase by credit extension is associated with bad debt

costs, because of defaulting accounts. Though return on credit sales increases firms returns,
simultaneously firms liquidity is affected because of slow recovery of debts and' at times' no
recovery of some of the debts.

The optimum investment in credit can be shown in a graph where it is the intersection of the

two curves i.e., marginal ratio of return on investment and marginal cost of capital.

4

Marginal cost of capital

Cost / returns

Marginal rate of return

'Y
L4

Tight ¢——— credit Policy ———— Liberal

Fig. 9.3 : Optimum level of credit

Higher sales/revenue through liberal credit policy demands more production as such

firms encourage large scale production which will reduce the cost of production and there by
increases firms' margin of safety. This is shown graphically in figure 9.4
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INlustration — 1 :

Quality Ribbons limited is engaged in the manufacturing of nylon ribbons each price total
at Rs. 100/-. Variable cost per unit is Rs. 60/-, fixed cost of the company are Rs. 16 lakhs
(annually). Last year sales is 8000 units. The company is contemplating to relax credit standards
as a result expecting 10 percent increase in sales, collection period is likely to go up from 30 to
45 days, bad debts are expected to be 2% and collection expenses to go up by Rs. 50,000/-.
Company pays a commission of 10% (not included in variable cost). After the tax the rate of
return is expected as 15% while corporate tax is 50%. Now you have to recommend, should
company relax credit standards?

Solution :
Additional sales (Rs) 8000 x 100 = 800000
Variable cost (Rs) 8000 x 60 = 480000

Gross margin (Rs) = 320000
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Other cost

Bad debts expenses 800000 x 2% = Rs. 16000

Commission 800000 x 10% = Rs. 80000

Collection expenses Rs. 50000 146000
Profit before tax 174000
Tax 50% 87,000
Profit after tax 87,000
Effects of changes

A /R collection x sales per day

A / R before changes = 30 x 8000000 —+ 360 666667

A /R after change

45 X 400000 = 360

1100000
Increase in investment of A/ R = 4,33,333

Required return of additional investment = 4,33,333x 15% = 65,000
But profit estimated above ——» 87,000

Hence, the proposal is acceptable.

9.5 CONSTITUENTS OF CREDIT POLICY :

The following 6 c‘s constitute the basic parameters of sound credit policy :

1)  credit standard

i1) credit analysis

iil) credit 'terms

iv) credit control

v) credit monitoring

vi) collection policy.

Credit standards have a bearing on sales of the firm. These standards refer to minimum
requirements for the evaluation of credit worthiness of a customer. The company may be liberal
or strict in defining the requirement in getting credit. The standards imposed by the company are

to assess the credit worthiness of customers. As long as company's profitability is higher, it can
lower credit standards which it would adversely affect the sales.

Following are the effects of lowering the credit standards.
1) rise in sales
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i1) rise in collection period
ii1) rise in accounts receivables
iv) rise in bad debts
V) increase in servicing costs of accounts receivables
Credit terms :
Another aspect of account receivables management is deciding credit terms which

include :
1)  Credit period

i1) Credit discount

ii1) Credit limit

iv) Collection procedure
v) Credit investigation
vi) Credit insurance

i) Credit period : It is the period allowed by the seller to the customer to pay the bills. The
customer can take advantage and pay conveniently his bills. Here the customers are
interested in getting more credit period. But the firm has to decide optimally the period even
if sales increases proportionately, the relaxation would cost nearly the firm as the funds will
be blocked.

ii) Cash discount : Cash discounts are in the form of discount rate and discount period. It is an
incentive to the customer who pays early which many customers take advantage of cash
discounts. Rarely some firms do not utilize the opportunity due to their funds tied up and not
able to take advantage of as they have no cash balance. Of course this policy would result in
loss of revenue of it. Therefore the management has to balance the benefits, and costs before
arriving a decision on cash discount.

Illustration — 2 :

From the earlier example - quality ribbons is proposing 2 / 10 net"3 - and company
expects collection period would fall to 18 days from 10 days.

Solution :
Loss of revenue 30,00,000 x 60/ 100 x 2/100 = 96,000
A / R before discount 30 x 80,00,000 / 360 = 6,66,667
A /R after discount 18 x 80,00,000 / 360 = 4,00,000
Release of investment = 2,606,667
Return on funds released = 2,660,667 x 15% = 4,00,000

(approx)
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Loss of revenue (96,000) is more than
Return on such funds i.e., =2,66,667 x 15% = 40,000
Since, revenue loss (96,000) is more than return on such funds Rs. 40.000/-, the

proposal is not desirable.

iii) Credit limits : Credit sales decision cannot easily be made. While taking credit decision,

vi)

besides character and capacity of the customer, the supplier has to decide several other
things such as extent of credit and credit period. Sometimes, the supplier is asked to extend
credit amount 01- credit period, for which the customer will not oblige either extra price or
interest rate. Under such circumstances, the supplier has to weigh the profit out of extra
sales against costs on account of such deal. As long as he makes reasonable gain in the deal
he will say yes to extend extra credit period or credit extension.

Collection procedure : Procedure to collect bills from the customers should be such that
the firm has to expedite collection. Such that they have enough funds to meet its creditors.
The firms have to adopt such collection procedures by giving cash discounts for quick
payments and price discounts for cash sales.

Credit investigation : Always the accounts receivables management has to make credit
investigation by approaching personally the prospective customers and also the existing
customers. He has to collect their financial data and do the credit analysis. The firms should
not hesitate to enquirer the customers paying capacity and practices from time to time which
is of course expensive. Every firm has to investigate about its creditors before going credit,
otherwise the firm has to face lot of difficulties.

Credit Insurance : The debts are covered by credit insurance. Nationalised industries,
governments department and local authorities are considered to be risk free, hence not

included. Another method prevailing is special account policy, in this any business and any
amount is covered.

Illustration — 3 :

Suppose M /s Quality ribbons limited is interested in increasing credit period from 30 to

45 days, expecting 5% rise in sales. The bad debts will be 2.5 per cent of increased sales. The
company would also incur Rs.20,000 for collection.

Solution : Rs
Increase in sales 4000 x 100 = 4,00,000
Increase in variable cost = 2,40,000
Increase in gross profit = 1,60,00

Less : bad debts 10,000
Collection charges 20,000
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Commission 40,000 = -70,000

Profit before tax = 90,000

Tax (50%) = -45,000

Profit after tax = 45,000

Return investment of A /R = 4:2220 x 100
= 10.38 %

This is less than expected return. Hence, this proposal is rejected.

Credit analysis : It refers to the investigation of customers' credit worthiness. It would involve
the following steps :
1)  get the financial data

i1)  analyze credit worthiness

ii1) decide to grant or not to grant credit

iv)  refer past record of business

v) take the opinion of sales personnel

vi) get the credit assessment of the credit rating agencies, such as CRISIL, ICRA
vii) send goods on trial basis before establishing market relations

viii) ask customers to supply information substantiating his credit worthiness

ix) analyze financial statements of customers

Xx)  obtain bank references

xi) get the trade references

The company willing to grant credit would enquire about the 'prospective debtor' in the
market and know about the inventions and plans from the speeches of the Chairman. With the
help of the credit analysis, the customers are selected. ,.

Credit control :
Several measures are taken to bring accounts receivables under control.

i) Prompt invoicing : Even after delivery, invoicing is made slowly. This will give
impression to the customers that invoice has not yet reached. After receiving the
invoice, he starts calculating the credit period from the day he has received the invoice.
So to quicken the collection, the suppliers should dispatch invoice immediately. \

ii) Open item accounts : In many firms, ways of collections are very slow and many
invoices are turning to be bad debts due to lack of information such as which invoice in
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\ which stage. All the amount of each invoice is not collected at one time. Practically
amounts are made partially and the payment is computed over a period of time. So for
effective control the financial manager should have in/formation invoice-wise, product—
wise, division — wise etc. and all these particulars be collected /month — wise so that

follow — up action can be initiated.

iii) Personal touch : A credit manager has to be in touch with the customer personally if
possible .Otherwise contact them over — phone, at-least. So that the customer will be

serious and clear the pending dues. This kind of follow-up will bring the

accounts

receivables under control rather than regular reminders, where the customers act

mechanically.

Credit monitoring : Accounts receivables are monitored through the following techniques

1)  aging schedule
i1)  balance of payments pattern

iil) payment matrix

i) Aging Schedule : Aging schedule is a technique to check and regulate the accounts —
receivables. According to this method, bills are listed on the basis of due dates. Then

the total sum due from debtors is divided into different age groups. The
illustration on a hypothetical basis gives further information.

Illustration — 4 :

following

Comparative statement of aging schedules of account receivables for firm A & B

during 2002 — 03

Firm A Firm B
Age Amount % Amount %
10 50 2 10

Billing pending 30 days

Bills pending above 30 days and below 3 5 25 15
Bills pending Above 3 months and Below 6 months 3 15 25
Bills pending above 6 months 2 10 10 50
Total 20 100 20 100

From the above illustration both A and B firms appear to be equally strong since both
firms claim that their A / R are same. But when their bills are wise categorised on age basis, it is
evident that 50 % of the total A / R of firm B are kept not collected for reasons beyond the
imagination (only 25 % of the bills are 3 months old). Thus firm B, is weak and A is strong (75

% of the bills are 3 months old) in liquidity.
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ii) Balance of payments pattern :

In this method out of the total sales made in month

wise payments received will be shown separately. It will reveal the extent of bills
pending and yet to be received. This will help collection departments to know how it

has received so far and how much is pending. So, far and further measures can be taken
for the delay in payment if delay is made. The following hypothetical illustration will

explain the method.

IMNustration 5 :

Balance of payments patterns :

Month Payments(Rs) % Balance(Rs) %
January 10,000 10 90,000 90
February 40,000 40 50,000 50
March 30,000 30 20,000 20
April 20,000 20 0 0

Illustration 6 : Payment conversion matrix

For analyzing the payments pattern for several months the following matrix is helpful.

Month  Sale Jan TFeb  Mar April May Jun July Aug Sept  Oct
Jan 1,010,000 10,000 40,000 30,000 20,000

Feb 80,000 21,000 28,000 22,000 9,000

Mar  1,20,000 18,000 48,000 25,000 29,000

April  1,60,000 19,500 72,500 38,000 30,000

May  2,00,000 20,000 72,000 60,000 48,000

June 1,60,000 14,500 56,000 49,000 40,500
Total 10,000 61,000 76,000 1,09,500 1,26,500 1,53,500 46,000 97,000 40,500

Looking at the conversion matrix one can judge whether the collection is improving, stable or

deteriorating.

Customers are identified as :

1)  reliable customers,

i1)  highly reliable customers,

i) . risky customers,

iv)  highly risky customers,
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The following are the 5 elements that go into credit analysis in identifying a sound customer :

a)
b)

c)

b)

d)

Capital
Character
Collateral
Capacity
Conditions
Post experience

Capital : The customers repayment capacity depends upon his capital adequacy. In
business one’s financial position can be assessed by checking several ratios, especially
liquidity and turnover ratios and also funds flow analysis These exercises will help to
reveal the customers capital sufficiency and financial position of the business.
Character : The customers should cooperate and have to pay the debts timely. Many a
firm do not co-operate even though they have funds. Some firms even though they have
eager to pay quickly are unable to meet due to lack of funds. Here character also plays
role in deciding the repayment capacity. Hence, the character of a customer shall be
enquired and investigated by collecting information about his earlier performance of
payments.

Collateral : The term collateral refers to the funds obtained by showing the assets as
security if the customers failed to pay the creditors recover the credit amounts from the
proceeds of the collateral assets. If a film has more secured financing it implies that the
firm is less creditworthy.

Capacity : Capacity refers to the personnel, technology and entrepreneurial abilities of
a firm. The firm’s ability and willing to pay the debts depends upon capacity. This
capacity can be understood from the recognition of the customer in the market or
industry.

past experience : While choosing a customer one has to look into not only the above
aspects but also his history. How he has made payments previously. Therefore, it is
better to verify old records, particularly when the customer asks for credit extension.
Also it is desirable to know how he has made payment to others, has he involved in
legal issues previously? Has he caused troubles to others? Such enquiries and credit
investigation will help in letter serving the customers.

Collection policy : Firms should be practical in their approach in collecting debts
through regular correspondence, personal calls, telephone contacts, etc. The sudden
reminders will not make the collection programs effective unless they take a follow up
action and maintain personal relations. If the collection policy is not effective the
company will incur large expenses and fail to be refund. So, firms should trade off
between cost of collection and bad debt losses. A stitch in right time will save lot. The
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following diagram shows the relationship between losses due to bad debts and
collection expenses.

Bad debt losses
(Rs)

Collection expenditure (Rs)
Fig. 9.5 : Trade — off between Bad debt loses and collection expenses.

Evaluating collection department : Evaluating collection department is a part of accounts
receivables management. In this process, evaluation may be strict or liberal the management will
assess the department and its functioning by using several ratios. If management is rigid,
collection department will also be strict in sanctioning credit facilities thereby firm looses futures
sales. Otherwise the firm would involve in bad debts and problems of funds shortage. As such, it
is felt by the experts of the financial management that every management should be optimum in
its evaluation of credit management and be not foolish.

Factoring : Customers credit is sold to factors who take the responsibility of collecting and
charge for the service rendered. This is called Factoring. The service charges vary from firm to
firm and the extent of undertaking risk of bad debts. Factoring is not same as financial
management and controlling the accounts receivables. In UK factors not only advance money
against the invoices, but also undertake the responsibility of collecting the debts and also provide
services to their clients.

Functions of Factors :

Finance : The supplier sends the bills to the e — Factor and takes finance by paying an extra of 2
% over bank rate of interest for the period, only from the date of advance to the date of payments
by .it'; customer. The firm will not show such finance as borrowings in their balance sheet, as
this would reduce their borrowing ability from financial institutions. Hence, they show as if the
bills are collected.

Risk : Factors by making finance available to their clients are taking credit risk. Factors collect
from customers according to the normal terms of the suppliers. They are not hard faced. Some
popular companies do not take the services of Factors.
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Charges of Factoring : Factoring charges 1 to 2 % for the service they extend on the invoice
value, And it varies from company to company. Factors also refuse some sectors that they do not
know about the inside knowledge of the business. In such cases they only assist in getting the
bills collected.

9.6 STEPS/ MEASURES TO DESIGN A SOUND CREDIT POLICY :

1) evolve well defined plan and program.

2) conduct periodical trade enquiries from other customers in the area.

3) interpret and analyse financial statements to know financial position.
4) develop coordination and team spirit among different departments.

5) conduct periodical review and up- date ratings or grading the existing customers.
6) apply tools and techniques to weed out the bad ones in letter and spirit
7) make credit policy clear and unambiguous to all the concerned.

8) selectively give extension of credit.

9) keep and maintain personal contacts with customers.

10)  contain collection departments occasionally.

11) seriously look into long pending debtors.

12)  rupee not collected neither earns profits nor recovered.

13) train up sales force to pay an eye on collections.

14) send invoices immediately.

15) send remainders periodically.

16) insure accounts receivables

17)  set and re-set credit limits to customers

18) optimise investment in accounts receivables.

19) establish credit standards.

20) minimise cost of credit

21) be selective in choosing customers

9.7 SUMMARY :

Accounts receivable refers to the payments owed to a business by the customers. They
represent lines of credit for previous purchases and act as recorded assets on the organization’s
balance sheet. Because AR is considered both a legal obligation and current asset, customers
must pay their balance within a year or less. Accounts receivable management is the process of
ensuring that customers pay their dues on time. It helps the businesses to prevent themselves
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from

running out of working capital at any point of time. It also prevents overdue payment or

non-payment of the pending amounts of the customers

9.8

KEY WORDS :

Accounts receivables :

Accounts receivables refers to the dues owed by the customers for goods purchased
from the firm or services rendered by the firm in the ordinary course of business.

Liberal credit policy :

Under this policy, the firm is ready to sell more on credit so as to maximize the sales.
Profits will increase in liberal credit policy as a result of increased sales. More sales by way
of liberal credit policy would also give rise to bad debts and losses thereupon.

Stringent credit policy :

The firm is highly careful in extending credit to customers. The financial manager
through rigid standards often sacrifices profitable sales opportunities and profits in the
name of rigid and cautious credit norms. Therefore, the objective of profit maximization is
partially fulfilled.

Optimum credit policy :

Sales increase by credit extension is associated with bad debt costs, because of
defaulting accounts. Though return on credit sales increases firms returns, simultaneously
firms liquidity is affected because of slow recovery of debts and at times no recovery of
some of the debts.

Factoring :

Customers’ credit is sold to factors who take the responsibility of collecting and
charge for the service rendered. This is called Factoring. The service charges vary from
firm to firm and the extent of undertaking risk of bad debts.

9.9 SELF ASSESSMENT QUESTIONS :

1.

What are the objectives of receivables management? Discuss the importance of credit

policy.

2.  How do you manage credit policy in an enterprise? Discuss the effects of tight credit

Policy.

3. What are the financial implications of liberalised credit policy?

4. Explain the cost benefit trade off in receivable management

5. Suggest steps to be taken to effect control of debt collection by are efficient credit

control system. ?
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10.

What factors determine credit policy of an enterprise?
Define factoring Explain features of factoring

A company sells a product at Rs.40 per unit with the variable cost of Rs.20 per unit:
The total fixed costs amount to Rs.16,25,000 per annum and the total sales are Rs
1,75,00,000. It is estimated that if the present credit facility of two months were double
sales could be increased by Rs.60,00,000 The company expects a return on investment
of atleast 75 % prior to taxation. Should the company release the credit period?

A firm is considering an increase in its credit period from 40 to 60 days. It currently
sells 5,00,000 units at Rs.2 per unit. The average age of receivables is 50 days; the
variable costs per unit is Rs.15.70 and the average cost per unit is Rs.18.70.The change
in the credit period is expected to increase the sales by 3,15,000 units and the average
collection period to 80 days. Assume the required return on investment as 20%, should
the firm carry out the proposal. (Assume 360 days year).

A firm sells 1,40,000 units of a product per annum at Rs.155 per unit. The average cost
per unit is Rs.21.and the variable cost per unit is Rs.38. The average collection period is
65 days and bad debt losses are 2.30/0 of sales and the collection charges amount to
Rs.65,000.

The firm is considering the proposal to follow a strict collection policy which would
reduce bad debt losses to 1 % of sales, average collection period to 45 days. It would
however reduce sales volume by 10,000 units and increases the collection expenses to
RS.125,000. The firm's required rate of return is 20%.Would you recommend the
adoption of new collection policy? (Assume 360 days in a year)
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LESSON -10
CAPITAL STRUCTURE THEORIES

OBJECTIVES OF THE LESSON :
After studying this lesson you will be able to learn :
»  the meaning of capital structure and optimum capital structure
»  the major determinants of capital structure of a firm

»  the various theories of capital structure

STRUCTURE OF THE LESSON :
10.1 Introduction
10.1.1  Capital structure and Financial Structure :
10.2  Features of an appropriate capital structure
10.3  Determinants of capital structure
10.4  Optimum capital structure — meaning
10.5 Theories of capital structure
10.5.1 Net Income approach
10.5.2  Net operating income approach .
10.5.3  The Traditional View
10.5.4 Modigliani — Miller hypothesis without taxes
10.5.5 M — M Hypothesis with corporate taxes
10.6  Summary
10.7 Key Words
10.8  Self assessment questions

10.9 Further Readings

10.1 INTRODUCTION :

I A firm needs funds for long - term requirements and working capital. These funds are
raised through different sources both short - term and long — term. The long — term funds
required by a firm are mobilised through owners' funds (equity share, preference shares and
retained earnings) and long — term debt (debentures and bonds). A mix of various long — term
sources of funds employed by a firm is called capital structure. In this lesson, we discuss the
meaning of capital structure, determinants of capital structure and various theories that explain
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the relationship between capital structure and cost of capital and capital structure and value of
the firm. Capital structure refers to the long - term sources of funds employed by firm, viz, equity
shares, preference shares, reserves and debt capital.

According to Gerestenberg, "Capital structure of a company refers to the composition or
make — p of its capitalisation and it includes all long - .term capital resources, viz, loans, bonds,
shares and reserves". Thus, capital structure is made — up of debt and equity securities and refers
to permanent financing of a firm.

10.1.1 Capital structure and Financial Structure :

Some authors use capital structure and financial structure interchangeably. But, both are
different concepts. Financial structure refers to the way in which the total assets of a firm are
financed. In other words, financial structure refers to the entire liabilities side of the balance
sheet. But, capital structure represents only long — term sources of funds and excludes all short —
term debt and current liabilities Thus, financial structure is a broader one and capital structure is
only a part of it.

10.2 FEATURES OF AN APPROPRIATE CAPITAL STRUCTURE :

It is the duty of the financial manager to develop an appropriate capital structure which is
most advantageous to the company. T!!e capital structure should be planned carefully keeping in
view, the interests of the equity shareholders' as they are the ultimate owners of the company.

The planning and designing of an appropriate capital structure is not an easy task.
However, it must be seen while designing the capital structure, that a sound or appropriate
capital structure should have the following features : /'

i) Profitability : The capital structure of the company should be most advantageous. It
should maximise the earnings per share while minimising cost of financing.

ii) Solvency : Excessive use of debt 'threatens the solvency of the company. Therefore, the
debt capital should be employed upto such a level that the financial risk is within
.manageable limits.

iii) Flexibility : The capital structure should be flexible enough to meet the changing
conditions. It must be possible for the company to provide funds whenever needed to
finance any profitable activities.

iv) Conservatism : The capital structure of the company should be conservative in the
sense that the debt component of the firm should not exceed debt capacity of the firm.
The debt capacity of the firm depends on its ability to generate enough future cash
flows for meeting interest obligation and repayment of principal when it becomes due.

v) Control : The capital structure should be designed in such a way that it involves a
minimum loss of control of the company by the existing shareholders / directors.
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The above mentioned are the general features of an appropriate capital structure. The
relative importance of these features may differ from one company to another. For example, one
company may give more importance to flexibility to conservatism, and another company may go
for solvency rather than profitability. But it may be said that the company's capital structure
should be easily adaptable.

10.3 DETERMINANTS OF CAPITAL STRUCTURE :

The capital structure of a firm depends on a number of factors and these factors are of
different importance. Moreover, the influence of individual factors of a firm changes over a
period of time. Generally, the following factors should be considered while determining the
capital structure of a company.

i) Trading on equity and EBIT — EPS analysis :

The use of long — term debt and preference share capital, which are fixed income —
bearing securities, along with equity share capital is called financial leverage or trading on
equity. The use of long —'term debt capital increases the earnings per share (EPS) as long as the
return on investment (ROI) is greater than the cost of debt. Preference share capital will also
result in increasing EPS. But the leverage effect is more pronounced in case of debt because of
two reasons :

a) cost of debt is usually lower than the cost of preference share capital, and

b) the interest paid on debt is tax deductible.

Because of its effects on the earnings per share, financial leverage is one of the important
considerations in planning the capital structure of a company. The companies with high level of
Earnings Before Interest and Taxes (EBIT) can make profitable use of the high degree of
leverage to increase the return on the shareholders' equity. The EBIT — EPS analysis is one
important tool in the hands of the financial manager to get an insight into the firm's capital
structure planning. He can analyse the possible fluctuations in EBIT and their impact on EPS
under different financing plans. Under favourable conditions, financial leverage increases EPS,
however it can also increase financial risk to shareholders. Therefore, the firm should employ
debt to such an extent that financial risk does not spoil the leverage effect.

ii) Growth and stability of sales :

This is another important factor which influences the capital structure of a firm. Stability
of sales ensures stable earnings, so that the firm will not face any difficulty in meeting its fixed
commitments of interest payment and repayment of debt. So the firm can raise a higher level of
debt. In the same way, the rate of growth in sales also affects the capital structure decision.
Usually, greater the rate of growth of sales, greater can be the use of debt in the financing of a
firm. On the other hand, the firm should be very careful in employing debt capital if its sales are
highly fluctuating and declining.
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iii) Cost of capital :

Cost of capital is another important factor that should be kepi in mind while designing the
capital structure of a firm. The capital structure should be designed in such a way that the firm's
overall cost of capital is the minimum. Cost of capital is the minimum return expected by its
suppliers. Of all the sources of capital, equity capital is the costliest as the equity shareholders
bear the highest risk. On the other hand, debt capital is the cheapest source because the interest is
paid on it by the firm whether it makes profits or not. Moreover, interest on debt capital is tax
deductible, which makes it further cheaper. Preference share capital is also cheaper than equity
capital as the dividends are paid at a fixed rate on preference shares. So, the overall cost of
capital depends on the proportion in which the capital is mobilised from different sources of
finance. Hence, capital structure should be designed carefully so that overall cost of capital is
minimised.

iv) Cash flow ability :

A firm which has the ability of generating larger and stable cash inflows will be able to
employ more debt capital. The firm has to meet fixed charges in the form of interest on debt
capital, fixed preference dividend and the principal amount, when it becomes due. The firm can
meet these fixed obligations only when it has adequate cash inflows. Whenever a firm wants to
raise additional funds, it should estimate the future cash inflows to ensure the coverage of fixed
charges. Fixed charges coverage ratio and interest coverage ratio are relevant for this purpose.

Here, one important point to be considered is that it is the cash flow ability of the firm
and not the earning capacity alone (as indicated by EBIT) that should be taken into view while
designing the capital structure. A firm may have adequate profits (EBIT) but it may not have
adequate cash inflows to meet its fixed charges, obligation. Sometimes, inadequacy of cash
inflows may lead the firm to the point of .insolvency, when it fails to meet its payment
obligations in time. Therefore debt capacity of the firm is determined by its cash flow ability.

v) Control :

Sometimes, the designing of capital structure of a firm is influenced by the desire of the
existing management to retain the control over the firm. Whenever additional funds are required,
the management of the firm wants to raise the funds without any loss of control over the firm. If
equity shares are issued for raising funds, the control of the existing shareholders is diluted.
Because of this, they may raise the funds by issuing fixed charge bearing debt and preference
share capital, as preference shareholders and debt holders do not have any voting right. The Debt
financing is advisable from the point of view of control. But overdependence on debt capital may
result in heavy burden of interest and fixed changes and may lead to liquidation of the company.

vi) Flexibility :

Flexibility means the firm's ability to adapt its capital structure to the needs of the
changing conditions. Capital structure should be flexible enough to raise additional funds
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whenever required, without much delay and cost. The capital structure of the firm must be
designed in such a way that it is possible to substitute one form of financing for another to
economise the use of funds. Preference shares and debentures offer the highest flexibility in the
capital structure, as they can be redeemed at the discretion of the firm.

vii) Size of the firm :

The size of the firm influences the capital structure design of a firm. Small companies
find it very difficult to mobilise long — term debt, as they have to face higher rate of interest and
inconvenient terms. Hence, small firms make their capital structure very inflexible and depend
on share capital and retained \ earnings for their long — term funds. Since their capital structure is
small, small firms cannot go to the capital market frequently for the issue of equity shares, as it
carries a greater danger of loss of control over the firm to others. Hence, the small firms
sometimes limit the growth of their business and any additional fund requirements met through
retained earnings only. However, a large firm has relative flexibility in capital structure
designing. It has the facility of obtaining long — term debt at relatively lower rate of interest and
convenient terms. Moreover, the large firms have relatively an easy access to the capital market.

viii) Marketability and timing :

Capital market conditions may change from time to time. Sometimes there maybe
depression and at other times there may be boom condition in the market. The firm should decide
whether to go for equity issue or debt capital by taking market sentiments into consideration. In
the case of depressed conditions in the share market, the firm should not issue equity shares but
go for debt capital. On the other hand, under boom conditions, it becomes easy for the firm to
mobilise funds by issuing equity shares.

The internal conditions of a firm may also determine the marketability of securities. For
example, a highly levered firm may find it difficult to raise additional debt. In the same way, a
firm may find it very difficult to mobilise funds by issuing any kind of security in the market
merely because of its small size.

ix) Floatation costs :

Floatation costs are not a very significant factor in the determination of capital structure.
These costs are incurred when the funds are raised externally. They include cost of the issue of
prospectus, brokerage, commissions, etc. Generally, the cost of floatation for debt is less than for
equity. So, there may be a temptation for debt capital. There will be no floatation cost for
retained earnings. As is said earlier, floatation costs are not a significant factor except for small
companies.

Floatation costs can be an important consideration in deciding the size of the issue of
securities, because these costs as a percentage of funds raised will decline with the size of the
issue. Hence, greater the size of the issue more will be the savings in terms of floatation costs.
However, a large issue affects the firms' financial flexibility.
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X) Purpose of financing :

The purpose for which funds are raised should also be considered while determining the
sources of capital structure. If funds are raised for productive purpose, debt capital is appropriate
as the interest can be paid out of profits generated from the investment. But, if it is for
unproductive purpose, equity should be preferred.

xi) Legal requirements \

The various guidelines issued by the Government from time to time regarding the issue of
shares and debentures should be kept in mind while determining the capital structure of a firm.
These legal restrictions are very significant as they give a framework within which capital
structure decisions should be made.

10.4 OPTIMUM CAPITAL STRUCTURE :

The capital structure of a firm influences its cost of capital and the value of the firm. So,
the financial manager of the firm should aim at achieving the optimum capital structure and then
to maintain it. An optimum capital structure may be defined as that combination of debt and
equity that maximize the total value of the firm or minimises the weighted average cost of
capital.

According to Ezra Solomon, the optimum capital structure refers to that degree of
financial leverage at which the market value of the firm's securities will be higher or the cost of
capital will be lower than at other degrees of leverage.

10.5 THEORIES OF CAPITAL STRUCTURE :

But, the existence of an optimum capital structure is not accepted by all. There are two
extreme views or schools of thought regarding the existence of an optimum capital structure. As
per one view, capital structure influences the value of the firm and cost of capital and hence there
exists an optimum capital structure. On the other hand, the other school of thought advocates that
capital structure has no relevance and it does not influence the value of the firm and cost of
capital. Reflecting these views, different theories of capital structure have been developed. The
main contributors to the theories are David Durand, Ezra Solomon, Modigliani and Miller.

The important theories of capital structure are :

1) Net Income Approach

2) Net Operating Income Approach
3) The Traditional view

4) Modigliani and Miller hypothesis

Assumptions Underlying the Theories:

In order to have a clear understanding of these theories and the relationship between
capital structure and value of the firm or cost of capital, the following assumptions are made :
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Firms employ only debt and equity.
The total assets of the firm are given.

The firm's total financing remains constant. The degree of leverage can be changed
by selling debt to repurchase shares or selling shares to reti~e debt.

The firm has 100% payout ratio, i.e., it pays 100% of its earnings as dividends.
The operating earnings (EBIT) of the firm are not expected to grow.

The business risk is assumed to be constant and independent of capital structure and
financial risk.

vii) Investors have the same subjective probability distribution of expected future

operating earnings for a given firm.

viii) There are no corporate and personal taxes. This assumption it relaxed later.

In analysing the capital structure theories the following basic definitions are used :

S = market value of common shares

D = market value of debt

V = S + D = market value of the firm

NOI = X - expected net operating income, i.e., Earnings before interest and taxes
(EBIT)

NI = NOI - Interest = Net Income or shareholders earnings.

10.5.1 Net Income Approach :

This approach was identified by David Durand. According to this approach, capital
structure has relevance, and a firm can increase the value of the firm and minimise the overall
cost of capital by employing debt capital in its capital structure. According to this theory, greater
the debt capital employed, lower shall be the overall cost of capital and more shall be the value
of the firm. .

This theory is subject to the following assumptions :

)
i)

iii)

The cost of debt is less than cost of equity.

The risk perception of investors is not affected by the use of debt. As a result, the
equity capitalisation rate (k) and the debt - capitalisation rate (kq) don't change with
leverage.

There are no corporate taxes.
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According to the above assumptions, cost of debt is cheaper than cost of equity and they
remain constant irrespective of the degree of leverage. If more debt' capital is used because of its
relative cheapness, the overall cost of capital declines and the value of the firm increases.

According to this approach :

V=S+D
. NI
S = market value of equity = <
e
. EBIT
K, = overal cost of capital = —~
AN
YA
.10 L%
K
Cost of
Capital. 5 K "
0 X>
Degree of Leverage

Fig. 10.1 : NOI Approach

It is evident from the above diagram that when degree of leverage is zero (i.e. no debt
capital employed), overall cost of capital is equal to cost of equity (k, = k.). If debt capital is
employed further and further which is relatively cheap when compared to cost of equity, the
overall cost of capital declines, and it becomes equal to cost of debt (kg ) when leverage is one
(i.e. the firm is fully debt financed). Thus, according to this theory, the firm’s capital structure
will be optimum, when degree of leverage is one.

10.5.2 Net operating Income Approach :

This net operating income (NO I) approach is also suggested by David Durand. This
represents another extreme view that capital structure and value of the firm are irrelevant. The
capital structure of the firm does not influence cost of capital and value of the firm. The value of
the firm (V) is determined as follows :

NOI
Ko

K, is the overall cost of capital and depends on the business risk of the firm. It is not affected by
financing mix.

The critical assumptions of this theory are :
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1. The market capitalises the value of the firm as a whole. Thus, the split between debt
and equity is not important.

2. The business risk remains constant at every level of debt — equity mix.
3. There are no corporate taxes.
4. The debt capitalisation rate (K) is constant.

According to this theory, the use of less costly debt increases the risk to equity shareholders.
This causes the equity capitalization rate (K) to increase. As a result, the low cost advantage of
debt is exactly offset by the increase in the equity capitalisation rate. Thus, the overall
capitalisation rate (K,) remains — constant and consequently the value of the firm does not

change.
N : K
Cost of
capital
(per cent)
KO
Kd.
0 N
Degree of Levage <

Fig. 10.2 : NOI Approach

The above diagram shows that K, and K4 are constant and K, increases with leverage
continuously. The increase in cost of equity (K) exactly offsets the advantage of low cost debt, so
that overall cost of capital (K,) remains constant, at every degree of leverage. It implies that
every capital structure is optimum and there is no unique optimum capital structure.

10.5.3 The traditional view :

This' approach, which is also known as intermediate approach, has been popularised by
Ezra Solomon. It is a compromise between the two extremes of net income approach and net
operating income approach. According to this approach, cost of capital can be reduced or the
value of the firm can be increased with a judicious mix of debt and equity. This theory says that
cost of capital declines with increase in debt capital up to a reasonable level, and later it increases
with a further rise in debt capital.
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The way in which the overall cost of capital reacts to changes in capital structure can be
divided into three stages under traditional position.

Stage — I :

In this stage, the cost of equity (K) and the cost of debt (K4) are constant and cost of debt
is less than cost of equity. The employment of debt capital up to a reasonable level will cause the
overall cost of capital to decline due to the low cost advantage of debt.

Stage — 11 :

Once the firm has reached a reasonable level of leverage, a further increase in debt will
have no effect on the value of the firm and the cost of capital. This is because of the "fact that a
further rise in debt capital increases the risk to equity shareholders which leads to a rise in equity
capitalisation rate (K.). This rise in cost of equity exactly offsets the low — cost advantage of debt
capital so that the overall cost of capital remains constant.

Stage — 111 :

If the firm increases debt capital further and further beyond reasonable level, it will cause
an increase in risk to both equity shareholders and debt - holders, because of which both cost of
equity and cost of debt start rising in this stage. This will in turn will cause an increase in overall
cost of capital. If the overall effect of all the three stages is taken. it is evident that cost of capital
declines and the value of the firm increases with a rise in debt capital up to a certain reasonable
level. If debt capital is further increased beyond this level, the overall cost of capital (K,) tends to
rise and as a result the value of the firm will decline.

N\

Cost of capital
(per cent)
N

WV

@ L )
Degree of Levage

Fig. 10.3 : Traditional Approach

It is evident from Figure 10.3 that the overall cost of capital declines with an increase in leverage
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up to point L and it increases with rise in the leverage .after point L;. Hence, the optimum capital
structure lies in between L and L.

10.5.4 Modigliani — Miller (MM) Hypothesis — Without Taxes :\

The Modigliani - Miller hypothesis is identical with the net operating Income approach.
Modigliani and Miller argued that, in the absence of taxes the cost of capital and the value of the
firm are not affected by the changes in capital structure. In other words, capital structure
decisions are irrelevant and value of the firm is independent of debt — equity mix.

Basic Propositions :

M — M Hypothesis can be explained in terms of two propositions of Modigliani and
Miller. They are :

(i) The overall cost of capital (K,) and the value of the firm are independent of the
capital structure. The total market value of the firm is given by capitalising the
expected net operating income by the rate appropriate for that risk class.

(i1)) The financial risk increases with more debt content in the capital structure. As a
result cost of equity (K) increases in a manner to offset exactly the low — cost
advantage of debt. Hence, overall cost of capital remains the same.

Assumptions of the MM Approach :
1. There is a perfect capital market. Capital markets are perfect when
1)  investors are free to buy and sell securities,
i1)  they can borrow funds without restriction at the same terms as the firms do,
ii1) they behave rationally,
iv) they are well informed, and
v) there are no transaction costs
2. Firms can be classified into homogeneous risk classes. All the firms in the same risk class will
have the same degree of financial risk.
3. All investors have the same expectation of a firm's net operating income (EBIT).
4. The dividend payout ratio is 100%, which means there are no retained earnings.
5. There are no corporate taxes. This assumption has been removed later.
Proposition -1 :

According to M - M, for the firms in the same risk class, the total market value is
independent of capital structure and is determined by capitalising net operating income by the
rate appropriate to that risk class. Proposition I can be expressed as follows :
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x NOI
Ko Ko

V=S+D

Where,
= the market value of the firm

v

S = the market value of equity

D = the market value of debt

x = the expected net operating income (EBIT)

K, = the capitalisation rate appropriate to the risk class of the firm.
According to proposition — I the average cost of capital is not 'affected by degree of

leverage and is determined as follows :

x
KOZV

According to M — M, the average cost of capital is constant as shown in the following
Figure 10.4 :

Cost of capital
(per cent)

Leverage

Fig. 10.4 : Average cost of capital

Arbitrage process :

According to M — M, two firms identical in all respects except their capital structure,
cannot have different market values or different cost of capital. In case, these firms have
different market values, the arbitrage will take place and equilibrium in market values is restored
in no time. Arbitrage process refers to switching of investment from one firm to another. When
market values are different, the investors will try to take advantage of it by selling their securities
with high market price and buying the securities with low market price. The use of debt by the
investors is known as personal leverage or homemade leverage.

Because of this arbitrage process, the market price of securities in higher valued market
will come down and the market price of securities in the lower valued market will go up, and this
switching process is continued until the equilibrium is established in the market values. So, M -
M argue that there is no possibility of different market values for identical firms.
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Reverse working of Arbitrage process :

Arbitrage process also works in the reverse direction. Leverage has neither advantage nor
disadvantage. If an unlevered firm (with no debt capital) has higher market value than a levered
firm (with debt capital) arbitrage process works in reverse direction. Investors will try to switch
their investments from unlevered firm to levered firm so that equilibrium is established in no
time. Thus, M-M proved in terms of their proposition I that the value, of the firm is not affected
by debt — equity mix.

Proposition — 11 :

M — M's proposition II defines cost of equity. According to them, for any firm in a given
risk class, the cost of equity is equal to the constant average cost of capital (K,) plus a premium
for the financial risk, which is equal to debt - equity ratio, times the spread between average cost
and cost of debt. Thus, cost of equity is :

Ke = Ko + (Ko—Ky) 2

where,

K. = costof equity

D/S debt — equity ratio
M — M argue that K, will not increase with the increase in the leverage, because the low — cost
advantage of debt capital will be exactly offset by the increase in the cost of equity as caused by
increased risk to equity shareholders. The crucial part of the M — M thesis is that an excessive
use of leverage will increase the risk to the debt holders which results in an increase in cost of
debt (K4). However, this will not lead to a rise in K,. M — M maintain that in such a case K. will
increase at a decreasing rate or even it may decline. This is because of the reason that at an
increased leverage, the increased risk will be shared by the debt holders. Hence K, remains
constant. This is illustrated in the Figure 10.5 given below :

TN
~ .
\Ke
Cost of , K,
capital /Kd
(per cent) e ~

O Leverage
Fig. 10.5 : M — M hypothesis and cost of capital
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Criticism of M — M Hypothesis :

The arbitrage process is the behavioural and operational foundation for M — M

Hypothesis. But this process fails to bring the desired equilibrium because of the following
limitations.

1.

Rates of interest are not the same for the individuals and firms. The firms generally
have a higher credit standing because of which they can borrow funds at a lower rate
of interest as compared to individuals.

Home - Made leverage is not a perfect substitute for corporate leverage. If the firm
borrows, the risk to the shareholder is limited to his shareholding in that company. But
if he borrows personally, the liability will be extended to his personal property also.
Hence, the assumption that personal : or home - made leverage is a perfect substitute
for corporate leverage is not valid.

The assumption that transaction costs do not exist is not valid because these costs are.
Necessarily involved in buying and selling securities.

The working of arbitrage is affected by institutional restrictions, because the
institutional investors are not allowed to practice home — made leverage.

The major limitation of M-M hypothesis is the existence of corporate taxes. Since the
interest charges are tax deductible, a levered firm will have a lower cost of debt due to
tax advantage when taxes exist.

10.5.5 M — M Hypothesis Corporate Taxes :

Modigliani and Miller later recognised ,the importance of the existence of corporate

taxes. Accordingly, they agreed that the value of the firm will increase or the cost of capital will
decrease with the use of debt due to tax deductibility of interest charges. Thus, the optimum
capital structure can be achieved by maximising debt component in the capital structure.

According to this approach, value of a firm can be calculated as follows :

Value of Unlevered firm (Vu) =

E

BIT
(-0

Value of Levered firm (V) = V + Dt,
Where,

EBIT = Earnings Before Interest and Taxes
Ko = Overall cost of capital
D = Value of debt capital

t = Tax rate.
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10.6 SUMMARY :

Capital structure refers to the long - term sources of funds employed by a firm. The
planning and designing of an appropriate capital structure is not an easy task. It depends upon a
number of factors such as EBIT — EPS analysis, growth and stability of sales, cost of capital,
cash flow ability of the firm, flexibility, etc.

An optimum capital structure is that combination of debt and equity which maximises the
value of the firm or minimises the cost of capital. But, the existence of an optimum capital
structure is not accepted by all. Hence, several theories of capital structure have been developed.
As per the Net Income approach and the traditional view, capital structure influences the value of
the firm and the cost of capital and hence there is an optimum capital structure. On the other
hand, according to the Net operating Income approach and M — M Hypothesis, capital structure
has no relevance, and it does not influence the value of the firm and the cost of capital.

Modigliani and Miller supported their conclusions with the help of arbitrage process.
However, they later realised the importance of the existence of corporate taxes and accepted that
capital structure influences the value of the firm and cost of capital.

10.7 KEY WORDS :
Capital Structure
Capital structure refers to the long — term sources of finance of a firm.
Financial Leverage

Employment of debt capital in the capital structure of a firm for the benefit of
equity shareholders. Also known as trading on equity.

Financial Risk :

The uncertainty about the future earnings of equity shareholders due to the use of
debt capital by a firm.

Arbitrage

The process of switching of investment from higher - valued firm to lower —
valued firm that results in equilibrium of the value of the two firms.

Personal or Home — Made Leverage : The use of debt by investors for arbitrage.

10. 8 SELF ASSESSMENT QUESTIONS :

1. What is meant by capital structure ? Explain the features of an appropriate capital

structure.
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2. What do you understand by capital structure? Explain the major determinants of capital
structure.

Explain Net Income (NI) and Net Operating Income (NO I) approaches.

What is the Traditional View on capital structure?

Critically examine the Modigliani Miller Hypothesis of capital structure.

A

What is M — M Hypothesis : capital structure? Does it make any difference if corporate
taxes exist?

7. What is arbitrage ? How does it work ?

10.9 FURTHER READINGS :
1. Van Horne, James C. : Financial Management
2. Pandey L. M. : Financial Management

3. Prasanna Chandra : Financial Management



LESSON - 11
COST OF CAPITAL

OBJECTIVES OF THE LESSON :
The objectives of this lesson are to explain :
»  the concept of cost of capital
»  the significance of cost of capital
»  the computation of specific cost of capitals
>

the computation of weighted average cost of capital

STRUCTURE OF THE LESSON :

11.1  Introduction

11.2  Cost of capital

11.3  Importance of cost of capital

11.4 Classification of cost of capital
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11.1 INTRODUCTION :

It has been discussed in lesson — 4 that for evaluating capital investment proposals
according to the sophisticated techniques like Net Present Value and Internal Rate of Return, the
criterion used to accept or reject a proposal is the cost of capital. The cost of capital plays a
significant role in capital budgeting decisions. In the present lesson the concept of cost of capital
and the methods for its computation are explained.

11.2 COST OF CAPITAL :

The term cost of capital refers to the minimum rate of return a firm must earn on its
investments. This is in consonance with the firm's overall objective of wealth maximisation. Cost
of capital is a complex, controversial but significant concept in financial management.

The following definitions give clarity about the cost of capital.

Hampton J. : The cost of capital may be defined as "the rate of return the firm requires from
investment in order to increase the value of the firm in the market place."

James C. Van Horne : The cost of capital is "a cut-off rate for the allocation of capital to
investments of projects. It is the rate of return on a project that will leave unchanged the market
price of the stock."

Solomon Ezra : "Cost of Capital is the minimum required rate of earnings or the cut-off rate of
capital expenditure. "

It is clear from the above definitions that the cost of capital is that minimum rate of return
which a firm is expected to earn on its investments so that the market value of its shares is
maintained. We can also conclude from the above definitions that there are three basic aspects of
the concept of cost of capital :

i) Not a cost as such : In fact the cost of capital is not a cost as such, it is the rate of return that a
firm requires to earn from its projects.

ii) It is the minimum rate of return : A firm's cost of capital is that minimum rate of return
which will at least maintain the market value of the shares.
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iii) It comprises three components :
k=r,+b+f,

where,
k = cost of capital;

r, = return at zero risk level;

b = premium for business risk, which refers to the variability in operating profit
(EBIT) due to change in sales.

f = premium for financial risk which is related to the pattern of capital structure.

11.3 IMPORTANCE OF COST OF CAPITAL :

The cost of capital is very important in financial management and plays a crucial role in
the following areas :
i) Capital budgeting decisions : The cost of capital is used for discounting cash flows
under Net Present Value method for evaluating investment proposals. So, it is very
useful in capital budgeting decisions.

ii) Capital structure decisions : An optimal capital structure is that structure at which
the value of the firm is maximum and cost of capital is the lowest. So, cost of capital
is crucial in designing optimal capital structure.

iii) Evaluation of Financial Performance : Cost of capital is used to evaluate the
financial performance of top management. The actual profitability is compared to the
expected and actual cost of capital of funds and if profit is greater than the cost of
capital the performance may be said to be satisfactory.

iv) Other financial decisions : Cost of capital is also useful in making such other
financial decisions as dividend policy, capitalisation of profits, making the rights
issue, etc.

11.4 CLASSIFICATION OF COST OF CAPITAL :

Cost of capital can be classified as follows :

i) Historical Cost and Future Cost : Historical costs are book costs relating to the past,
while future costs are estimated costs. Future costs are more relevant than historical
costs in financial decision-making, whereas historical costs act as guide for estimation of
future costs.
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ii) Specific Costs and Composite Cost : Specific cost is the cost of a specific source of
capital, while composite cost is combined cost of various sources of capital. Composite
cost, also known as the weighted, average cost of capital, should be considered in capital
structure and capital budgeting decision

iii) Explicit and Implicit Cost : Explicit cost of any source of finance is the discount rate
which equates the present value of cash inflows with the present value of cash outflows.
It is the internal rate of return and is calculated with the following formula :

= —2— + =2 4 + —n
(1+K)? (14+K)? (1+K)n
Where,
I, = Netcash inflow received at zero point of time
C = Cash outflow in the period concerned
K = Explicit cost of capital
n = Duration of time period

Implicit cost also known as the opportunity cost is the cost of the opportunity foregone in
order to take up a particular project. For example, the implicit cost of retained earnings is the rate
of return available to shareholders by investing the funds elsewhere.

iv) Average Cost and Marginal Cost : An average cost is the combined cost or weighted
average cost of various sources of capital. Marginal cost of capital refers to the average
cost of capital of new or additional funds required by a firm. It is the marginal cost
which should be taken into consideration in investment decision.

11.5 DETERMINATION OF COST OF CAPITAL :

As stated already, cost of capital plays a very important role in making decisions relating
to financial management. However, its determination is not an easy task. It involves the
following problems.

11.5.1 Problems in determination of cost of capital :

1) Conceptual controversy regarding the relationship between cost of capital and capital
structure is a big problem.

i1) Controversy regarding the relevance or otherwise of historic costs or future costs in
decision making process.

1i1) Computation of cost of equity capital depends upon the expected rate of return by its

investors. But the quantification of expectations of equity shareholders is a very
difficult task.
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iv) Retained earnings has the opportunity cost of dividends foregone by the shareholders.
Since different shareholders may have different opportunities for reinvesting
dividends, it is very difficult to compute cost of retained earnings.

v) Whether to use book value or market value weights in determining weighted average
cost of capital poses another problem.

11.5.2 Computation of cost of capital :
Computation of cost of capital of a firm involves the following steps :

1) Computation of cost of specific source of capital, viz., debt, preference capital, equity
and retained earnings, and

i1) Computation of weighted average cost of capital.

11.6 COST OF DEBT (ky) :

Debt may be perpetual or redeemable debt Moreover, it may be issued at par, at premium
or at discount. The computation of cost of debt in each case is explained below.

11.6.1 Perpetual / irredeemable debt :

1) At par:
I
kg (beforetax) = —
Py
where,
kg = Cost of debt before tax
I = Interest
P, = Net procoads
I
kg (aftertax) = — (1-1)
Py
where,
t = Taxrate
Example —1:

1) A Ltd., issues Rs. 50,000 debentures of 8% at par. The tax rate is 50%. Determine the after
tax cost of debt.

40,000
kqy (beforetax) = x 100 = 8%
50,000
kg (aftertax) = kg (beforetax) x(I1—t) = 8% (1-0.5) = 4%
i1) At premium or discount :
I
kg (beforetax) = NP

where I = Interest; NP = net proceeds.
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I
ky (aftertax) = NP (1-1)

Example —2:

1) B Ltd has Rs. 50,000, 8% debentures at a premium of 10%. The tax rate applicable to the
company is 40%. Compute the after tax cost of debt.

Answer :
I 40,000
kg (beforetax) = — = x 100 = 7.27%
NP 55,000
I 40,000
= —_— - = 4 _ = 0
ky (after tax ) Np X (1-1) 55,000 x(1-04) 4.36%

Example -3 :

1) X Ltd has Rs. 1,00,000, 10% debentures issued at 5% discount. The tax rate is 40%.
Compute the after tax cost of debt.

Answer :

I Rs.10,000

kq (beforetax) = NP Rsoso00 0.1053 or 10.53%

kq (aftertax) = kg (beforetax ) x (1-t)=10.53% (1 -0.4) = 10.53x0.6 = 6.32%
Example — 4 :

Y Ltd issues Rs. 2,00,000. 9% debentures at a premium of 10%. The costs of floatation are
2%. The tax rate is 50%. Compute the after tax cost of debt.

Answer :
Rs. 18,000

I
kg (aftertax) = —= x(1-9= ————

x(1-0.5)= 4.17%

2
[ net proceeds = Rs. 2,00,000 + 20,000 — Too X 2,20,000 ]

11.6.2 Redeemable debt :

The debt repayable after a certain period is known as redeemable debt. Its cost is
computed by using the following formula :

1
I+ —(P—NP)

1) Before —tax cost of debt = —3
~(P+NP)
where,
I = interest;
P = proceeds at par;
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NP = net proceeds;
n = No. of years in which debt is to be redeemed

i1) After tax cost of debt = Before — tax cost of debt x (1 —t)

Example —-5:

A company issues Rs. 1,00,000 10% redeernbale debentures at a discount of 5%. The costs
of floatation amount to Rs. 3,000. The debentures are redeemable after 5 years. Compute
before - tax and after - tax Cost of debt. The tax rate is 50%.

Solution:
1
I+ = (P-NP)
Before tax cost of debt = T
—~(P+NP)
10,000 + 51 (1,00,000 - 92,000) 10,000 + 1600
- = (1,00,00 + 92,000) - 96,000
11,600
= = 12.08%
96,000

[ NP = 1,00,000 — 5,000 — 3,000 = 92,000 ]
After tax cost of debt = Before tax cost x (1-t) = 12.08 x (1-0.5) = 6.04%
11.7 COST OF PREFERENCE CAPITAL (k) :

In case of preference shares dividends are payable at a fixed rate. However, the dividends
are not an allowed to be deducted for computation of tax. So, no adjustment for tax is required

just like debentures, preference shares may be perpetual or redeemable. Further, they may be
issued at par, premium or discount.

11.7.1 Perpetual preference Capital :

1) Ifissued at par :

K_D
Pp

where,

= Cost of preference capital

K,
D = Annual preference dividend
P

= Proceeds at par value

i) If issued at premium or discount :
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Ky = — where NP = net proceeds.
NP
Example -6 :

A company issues 10,000 10% preference shares of Rs. 10 each. Cost of issue is Rs. 2 per
share. Calculate cost of preference capital, if these shares are issued

(a) at par, (b) at 10% premium, and (c) at 5% discount.

Solution :

Cost of preference capital, (K, ) =

NP
a) When issued at par :
Rs.10,000 10,000
Kp) = x 100 = x 100 = 12.5%
1,00,000—-20,000 80,000
[ Cost of issue =

10,000 x Rs. 2 = Rs. 20,000 ]

b) When issued at 10% premium :

Rs.10,000 10,000
K,) = x 100 =
1,00,000+10,000—20,000

x 100 = 11.11%
90,000
c) When issued at 5% discount :
Rs.10,000 10,000
Kp) = x 100 = x 100 = 13.33%
1,00,000-5,000—-20,000 75,000
11.7.2 Redeemable preference shares :
It is calculated with the following formula :
D+ MVn—NP
K, = ——m——
® 2 (MV+NP)
where,
K, = Cost of preference capital
D = Annual preference dividend
MV = Maturity value of preference shares
NP = Net proceeds of preference share
Example -7 :

A company issues 1.00,000 10% preference shares of Rs. 10 each. Calculate the cost of
preference capital if it is redeemable after 10 years.

a) at par b) at 5% premium
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Solution :
D+ MVr:N
Kp = 71
2—(MV+NP)

a) Cost of preference capital, if redeemable at par :
10,00,000—-1 ,00,000
1,00,000 + 1o Rs.1,00,000

X =
%(10,00,000+10,00,000) Rs.10,00,000

K, = = 10%

b) If redeemable at a premium of 5%

10,50,000—1 ,00,000
1,00,000 + o

Kp = 1 x 100
> (10,50,000+10,00,000)

Rs.1,00,00045,000
= x 100
Rs.10,25,000

Rs.1,05,000
= ————— x 100
Rs.10,25,000

= 10.24%
11.8 COST OF EQUITY CAPITAL (K) :

Cost of equity is the expected rate of return by the equity shareholders. Some argue that,
as there is no ( legal binding for payment, equity capital does not involve any cost. But it is not
correct. Equity shareholders normally expect some dividend from the company while making
investment in shares. Thus, the rate of return expected by them becomes the cost of equity.
Conceptually, cost of equity share capital may be defined as the minimum rate of return that a
firm must earn 011 the equity part of total investment in a project in order to leave unchanged the
market price of such shares. For the determination of cost of equity capital it may be divided into
two categories :

1) external equity or new issue of equity shares.

ii) retained earnings.
The cost of external equity can be computed as per the following approaches :
11.8.1 Dividend Yield / Dividend Price Approach :

According to this approach, the cost of equity will be that rate of expected dividends
which will maintain the present market price of equity shares. It is calculated with the following
formula :
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D
Ke = NP (For new equity shares)
D -
or Ke = —= (For existing shares)
MP
where,
K. = Costof equity
D = Expected dividend per share
NP = Net proceeds per share
MP = Market price per share.

This approach rightly recognises the importance of dividends. However, it ignores the
impact of retained earnings on the market price of equity shares. This method is suitable only
when the company has stable earnings and stable dividend policy over a period of time.

Example - 8 :

A company issues 10,000 equity shares of Rs. 100 each at a premium of 10%. The
company has been paying 20% dividend to equity shareholders for the past five years and
expects to maintain the same in the future also. Compute cost of equity capital. Will it
make any difference if the market price of equity share is Rs. 150?

Solution :

D Rs.20

= x 100 = 18.18%

Ke = —
NP Rs.110

If the market price per share = Rs. 150

D Rs.20

= x 100 = 13.33%

Ke = —
MP Rs.150

11.8.2 Dividend Yield plus Growth in Dividend Method :

According to this method, the cost of equity is determined on the basis of the
expected dividend rate plus the rate of growth-in dividend. This method is used when dividends
are expected to grow at a constant rate .

Cost of equity is calculated as :

D
Ke = —= 4 g (for new equity issue)
NP
where.
D; = expected dividend per share at the end of the year. [D; =D, (1 + g)]
NP = net proceeds per share
g = growth in dividends

Cost of equity for existing shares is calculated as :
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D

M—; Where MP = market price per share

Example -9 :

ABC Ltd plans to issue 1,00.000 new equity shares of Rs. 10each at par. The
floatation costs are expected to be 5% of the sharp. price. The company pays a

dividend of Rs 1. per share and the growth rate in dividends is expected to be
5%. Compute the cost of new issue of shares.

If the current market p, Ice of the share is Rs. 15. calculate the cost of existing
equity share capital.

Solution :
. D
Cost of new equity shares = (K.) = ﬁ +g
1 1
K. = —— +005 = — = 0.1053+0.05
(10-0.5) 9.5
= 0.1553 (or) 15.53%
D
Cost of existing equity shares = K, = P + g
1
= —— +0.05
Rs.15
= 0.0667 + 0.05

= 0.1167 (or) 11.67%
11.8.3 Earnings Yield Method :

According to this approach, the cost of equity is the discount rate that capitalises a stream

of future earnings to evaluate the shareholdings. It is calculated by taking earnings per share
(EPS) into consideration. It is calculated as :

) Earnings per share EPS
1) K¢ = = [ For new shares |
Net proceeds NP
. EPS .. .
1) K. = P [ For existing equity |
Example - 10 :

XYZ Ltd is planning for an expenditure of Rs, 120 lakhs for its expansion programme.

No. of existing equity shares are 20 lakhs and the market value of equity share is Rs. 60. It
has net earnings of Rs. 180 lakhs.
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Compute the cost of existing equity share capital and the cost of new equity capital
assuming that new shares will be issued at a price of Rs. 52 per share and the costs of new
issue will be Rs, 2 per share.

Solution :
.. . EPS
a) Costofexisting equity = (K, = P
1,80,00,000
Earnings per share (EPS) = ————— =Rs. 9
20,00,000
9
Ke = — = 0.15 (or) 15%
60
b) Cost of new equity capital :
EPS 9 9
K= — = —— = — = 0.18 (or) 18%
NP 52-2 50

11.8.4 Realized Yield Method :

One of the major limitations of using dividend yield or earnings yield methods is that it is
not possible to estimate future dividends and earnings correctly. To remove this drawback,
realised yield method may be used. This method takes into account the actual rate of return
realised in the past. The dividend received in the past and the gain realised at the time of sale of
shares should be considered for the calculation of the average rate of return. This approach gives
fairly good results in case of companies with stable dividends and growth record.

11.9 COST OF RETAINED EARNINGS (K,) :

Retained earnings refer to undistributed profits of a firm. Out of the total earnings, firms
generally distribute only a part of them in the form of dividends and the rest will be retained
within the firms. Since no dividend is required to be paid on retained earnings, some people feel
that retained earnings carry no cost'. But this approach is not appropriate. Retained earnings has
the opportunity cost of dividends foregone by the investors. The rate of return that could have
been earned by investors by investing dividends in alternative investments becomes cost of
retained earnings. Hence. shareholders expect a return on retained earnings at least equal to cost
of equity.

However, while calculating cost of retained earnings, two adjustments should be made :

a) Income - tax adjustment as the shareholders are to pay some income tax out of
dividends, and

b) adjustment for brokerage cost as the shareholders should incur some brokerage cost
while investing dividend income.
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Therefore, after these adjustments, cost of retained earnings is calculated as :

K. =Ke (1-1) (1-b)

Where,

= cost of retained earnings
cost of equity

rate of tax

il

O“"’Z{j?{j
|

cost of purchasing new securities or brokerage cost.
Example — 11 :

A firm's cost of equity (K.) is 18%. the average income tax rate of shareholders is 30% and
brokerage cost of 2% is expected to be incurred while investing their dividends in
alternative securities. Compute the cost of retained earnings.

Solution:

Cost of retained earnings (K;) = K. (1-t)(I-b) = 18 (1-0.30) (1 -0.02)
= 18x0.7x098 = 12.35%

11.10 COST OF RIGHTS ISSUE :

Rights issue is an invitation to the existing shareholders to subscribe for further shares to
be issued by a company. A right simply means an option to buy certain securities at a certain
privileged price which is considerably below the market price. It is generally felt that the cost of
rights issue would be different from the cost of direct issue. But for two reasons, the real cost of
rights issue would be the same as the cost of direct issue of shares to the public.

1) the shareholder who is not interested in the rights issue, sells his right and obtains cash.
Then he has the old shares plus the money obtained from selling the rights.

i1) otherwise, the shareholder exercises his right and acquires the new shares, in addition to
the old shares.

Thus, the present wealth of the shareholder in both the cases remains the same.
11.11 COST OF CONVERTIBLE SECURITIES :

Convertible securities or debentures are another type of instruments for mobilisation of
debt capital. In this case the debenture holder is entitled to full or a part of the value of the
debenture being converted into equity shares. The price at which the debenture, is convertible
into equity share is known as "conversion price". This conversion price is declared at the time of
the issue of debentures itself.

When the bondholder exercises his option of conversion, he enjoys two benefits — interest
on bonds till the date of conversion and increased market value of the shares at the time of
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conversion. Hence, the cost of convertible securities is taken to be that rate of discount which
equates the after — tax interest and the expected market value of the share at the end of the option
period, with the current market value of bond.

This is calculated with the help of following formula:

n 13-t _ Pn(CR)
=1 (1+Ke)®  (1+Ke)M

P, =

where,
= Current market value of debenture
Interest
tax rate
Rate of discount or cost of convertible security.
no. of years at the end of which conversion takes place.
CR = conversion ratio or the no. of shares the bond — holder gets on conversion

5 R~

11.12 WEGHTED AVERAGE COST OF CAPITAL (K) :

It is the average of the costs of various sources of financing. It is also known as
composite or overall or average cost of capital.

After computing the cost of individual sources of finance, the weighted average cost of
capital is calculated by putting weights in the proportion of the various sources of funds to the
total. Weighted average cost of capital is computed by using either of the following two types of
weights :

1) Market value  2) Book Value

Market value weights are sometimes preferred to the book value weights as the market
value represents the true value of the investors. However, market value weights suffer from the
following limitations :

1) market values are subject to frequent fluctuations.

i) equity capital gets more importance, with the use of market value weights
Moreover, book values are readily available.

Average cost of capital is computed as follows :

XwW
K = —_—
w o= ) >
where,
Kw = weighted average cost of capital
x = cost of specific source of finance
w = weights (proportions of specific sources of finance in the total)

The following steps are involved in the computation of weighted average cost of capital :
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1) multiply the cost of each source with the corresponding weight.
i) add all these weighted costs so that weighted average cost of capital is obtained.
Example —12:

From the following capital structure and after — tax cost for different sources of funds, compute
the weighted average cost of capital of a firm

Source of funds Amount After — tax cost of capitals
Equity capital 4,50,000 0.14
Retained earnings 1,50,000 0.13
Preference share capital 1,00,000 0.10
Debentures 3,00,000 0.5
10,00,000
Solution :

Computation of weighted average cost of capital

Sources of funds Amount (2) Proportion (3) After — tax (4) Weighted cost

(1) Rs. (5)
Bx4=15)
Equity capital 4,50,000 0.45 14% 6.30
Retained Earnings 1,50,000 0.15 13% 1.95
Preference capital 1,00,000 0.10 10% 1.00
Debentures 3,00,000 0.30 5% 1.50
Total 10,00,000 10.75

s Weighted average cost of capital = 10.75%
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Example - 13 :

Following are the details regarding the capital structure of a company :

Sources of funds Book Value Market Value  Secific cost of capital
Debentures Rs. 4,00,000 Rs. 3,80,000 5%
Preference Capital Rs. 1,00,000 Rs. 1,10,000 8%

Equity Capital Rs. 6,00,000 Rs. 12,00,000 13%
Retained Earnings Rs. 2,00,000 9%

Total 13,00,000 16,90,000

You are required to determine the weighted average cost of capital using

(1) book value weights, (i1) market value weights
Solutions :

1) Computation of weighted average cost of capital using book value weights :

Sources of funds Amount (2) Proportion (3) After — tax (4) Weighted cost

(1) Rs. (5)
Bx4=35)
Debentures 4,00,000 0.31 5% 1.55
Preference capital 1,00,000 0.08 8% 0.64
Equity capital 6,00,000 0.46 13% 5.98
Retained Earnings 2,00,000 0.15 9% 1.35
Total 13,00,000 1.00 9.52

@ Weighted average cost of capital = 9.52%
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i1 ) Computation of weighted average cost of capital using market value weights :

Sources of funds Amount (2) Proportion (3) After — tax (4) Weighted cost

(1) Rs. )
Bx4=3)
Debentures 3,80,000 0.23 5% 1.15
Preference capital 1,10,000 0.07 8% 0.56
Equity capital 9,00,000 0.53 13% 6.89
Retained Earnings 3,00,000 0.17 9% 1.53
Total 13,00,000 1.00 10.13
s Weighted average cost of capital = 10.13%

Notes : Market value of equity and retained earnings is determined in the proportion of their

book values.

6
s Market value of equity = 12,00,000 x 5 9,00,000

2
Market value of retained earnings = 12,00,000 x g = 3,00,000

11.13 SUMMARY :

Cost of capital is the minimum rate of return a firm must earn on its investments. It is a
complex, controversial but a significant concept in financial management It plays a crucial role
in all the financial decisions.

Computation of cost of capital involves

1) computation of specific cost of capitals, and

i1) weighted average cost of capital. In this lesson, we have learner' the computation of
cost of specific capitals, viz., equity, preference retained earnings and debt and also

the weighted average cost of capital.
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11.14 KEY WORDS :

Cost of capital : The minimum rate of return, the firm must earn on its investments to

maintain the market value of its shares.

Bonds : Long term instruments of debt capital.

Coupon rate : The stated rate of interest on debentures or bonds.

Flotation costs : The costs incurred in issuing of securities. Ex : brokerage, underwriting

commission etc.

11.15 SELF ASSESSMENT QUESTIONS :

1.

M

What is cost of capital? Explain the significance of cost of capital in financial
decisions.

What is cost of capital? Explain the components of cost of capital.

Critically examine the different approaches for computing cost of equitY-r

What is weighted average cost of capital? Explain how it is computed.

Assuming that the firm pays tax at 50% rate, compute the after - tax cost of capital in
the following cases :

1) a 8.5% preference share sold at par

i1) a perpetual bond sold at par, coupon rate of interest being 7 per cent

iii) a ten — year 8 percent, Rs. 1000 per bond sold at Rs. 950 less 4 percent
underwriting commission.

iv) a Preference share sold at Rs. 100 with 9 percent dividend, redeemable at Rs. 110
in five years.

v) acommon share selling at a current market price of Rs. 120 and paying a current
dividend of Rs. 9 per share which is expected to grow at a rate of 8 percent.

vi) a common share of a company is selling for Rs. 50. The earnings per share is Rs.
7.50, of which sixty percent is paid in dividends. The company reinvests retained
earnings at a rate of 10 percent.

(Hint: growth rate (g) = br; where b = retention ratio and r = return on reinvestment).
[Ans : i) 8.5%; ii)3.5% iii) 4.36%: iv) 10.5% v)16.1% vi) 13%]

From the details given below, calculate the overall cost of capital of a firm using

(a) book value weights, and  (b) market value weights :
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Sources of capital Book value Market value After — tax
Rs. (%)
Equity share capital 4,50,000 9,00,000 14
(Rs. 10 each)
Retained Earnings 1,50,000 0.15 13
Preference capital 1,00,000 1,00,000 10
Debentures 3,00,000 3,00,000 5
[ Ans : weighted average cost of capital :
a) at book value weights 10.75%
b) market value weights 11.44%. ]
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LESSON - 12
OPERATING AND FINANCIAL LEVERAGE

OBJECTIVES OF THE LESSON :

After studying this lesson, you will be able to understand :

>

>
>
>

the concept of operating leverage, its measurement and importance
the concept of financial leverage, its measurement and importance
the EBIT — EPS analysis

the point of indifference

STRUCTURE OF THE LESSON :

12.1
12.2
12.3
12.4

12.5

12.6

12.7

12.8
12.9
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Types of leverages

Operating leverage

12.4.1 Measurement of operating leverage

12.4.2  Utility of operating leverage

12.43  Operating Risk

Financial leverage

12.5.1 Favourable and Unfavourable Financial Leverage
12.5.2  Financial Leverage and Trading on Equity

12.5.3 Measurement of Financial Leverage

Financial leverage and EBIT— EPS Analysis

12.6.1  Analysing alternative Financial Plans — Constant EBIT
12.6.2  Analysing alternative Financial Plans — Varying EBIT
Calculation of Indifference Point

12.7.1  EBIT — EPS Analysis — Graphical Presentation
Combined leverage — Meaning and Measurement

Importance of Financial and Operating leverages

12.10 Summary

12.1

1 Key Words
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12.12 Self — Assessment Questions

12.13 Further Readings
12.1 INTRODUCTION :

A firm can raise funds for its long — term requirements through equity or debt capital.
The firm can use assets involving some fixed operating cost that influences the earnings
available to equity shareholders. This effect is indicated by operating leverage. Further, the use
of debt capital for the benefit of share holders, is known as financial leverage. The formulae used
to calculate the leverages are explained. Moreover, one can have an understanding of financial
leverage and EBIT — EPS analysis.

12.2 MEANING OF LEVERAGE :

The term leverage refers to "an increased means for accomplishing some purpose". For
example, leverage helps us in lifting heavy objects, which may not be otherwise possible, In
financial management, the concept of leverage has a special meaning.

Here leverage means the employment of an asset or source of finance which involves
some fixed operating cost or financial return. This fixed cost or fixed return is the fulcrum of
leverage. If a firm is not required to pay fixed cost or return, there will be no leverage. Thus, the
Leverage influences the earnings of equity shareholders and the risk to them as well. A higher
leverage results in higher earnings and greater risk and vice versa.

12.3 TYPES OF LEVERAGES :

Leverages are of three types
1) Operating Leverage,
2) Financial Leverage and

3) Combined / Composite Leverage.

12.4. OPERATING LEVERAGE :

Operating leverage refers to the use of fixed costs in the operation of a firm. If the firm's
total cost comprises fixed cost which does not change with the volume of output or sales, the
operating leverage is said to exist. If there are no fixed costs, there will be no operating leverage.

If a firm has greater amount of fixed costs when compared to variable cost, it will have a
higher degree of operating leverage and if the fixed cost is less. it will have a lower degree of
operating leverage. Thus, operating leverage increases with fixed cost. Operating leverage
indicates the effects of changes in sales on operating profit, also known as earnings before
interest and taxes (EBIT). It is both favorable and unfavorable. A higher operating leverage
indicates that even a small change in sales (increase or decrease) will cause a greater change in
operating profit.
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12.4.1 Measurement of operating leverage :

The existence of fixed costs in the total cost structure of firm results in operating
leverage. Operating leverage is a function of three factors: total fixed cost, contribution and sales
volume. Degree of operations leverage is calculated as follows :

Contribution Sales — Variable operating costs

Operating leverage = =
p & & Operating profit EBIT

Hlustration — 1 :
From the following information compute operating leverage and comment :
Fixed cost = Rs. 50,000; Variable cost = 70% of sales
Sales : Rs. 2,00,000 in the previous year
Rs. 2,50,000 in the current year

Solution :
Previous year Current year Percentage
Rs. Rs. change
Sales 2,00,000 2,50,000 25%
Less : Variable cost 1,40,000 1,75,000
(70% of sales)
Contribution 60,000 75,000
Less : Fixed cost 50,000 50,000
Operating Profit (EBIT) 10,000 25,000 150%
. Contribution 60,000
Degree of Operating leverage = = =
EBIT 10,000

Comment : The operating leverage of 6 in the above illustration indicates that if sales increase
by1% operating profit shall increase by 6%. Thus, 25% increase in sales has resulted in an
increase 0f150% in the operating profit.

The degree of operating leverage may also be calculated in a different way. It may be
defined as the ratio of percentage change in operating profit to the percentage change in sales.
Thus, it is calculated as :

Percentage change in operations profit or EBIT

Degree of operating leverage =
&r p & & Percentage change in sales

AEBIT . ASales

EBIT Sales
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If data from the above illustration is taken, the Degree of operating leverage is as under :

12.4.2 Utility of operating leverage :

Operating leverage is very useful in ascertaining the effect of a change in sales on
operating profit. A high degree of operating leverage indicates that even a small change in sales
will have a large effect on EBIT. In other words, a small increase in sales will have larger
increase in operating income. This leverage also adversely affects the earnings of the firm. In
case of high degree of leverage, even a small fall in sales will result in a greater decrease in
operating profit. Since it is very risky, no firm would like to operate under conditions of high
degree of operating leverage.

12.4.3 Operating Risk :

Operating risk is the risk of the firm not being hale to cover its fixed operating casts. The
larger the magnitude of feed operating costs the larger is the volume of sales to cover all feed
Costs. The higher the feed generating costs, the higher the degree of operating leverage.

12.5 FINANCIAL LEVERAGE :

The composition of different sources of long — term funds mobilised by a firm is known
as capital structure of that firm. These sources include debt, preference capital, equity and
retained earnings. The use of fixed income bearing debt and preference share capital along with
equity for the benefit of owners of the firm (equity shareholders) is called financial leverage or
trading on equity. Since the cost of these funds is fixed and cheaper when compared to cost of
equity, their use magnifies the earnings to the equity shareholders.

12.5.1 Favourable and Unfavourable Financial Leverage :

Financial leverage can be favourable or unfavourable. Debt capital involves payment of
interest at a fixed rate irrespective of the fact that the firm makes profit or not. The preference
dividend however, is payable out of after — tax income. If there is no profit during any particular
year, the preference dividend is not payable. The equity shareholders are entitled to the residual
income. A firm is said to have a favourable financial leverage, if its earnings are more than the
cost of debt and preference capital. On the contrary, if it does not earn as much as these costs, the
leverage is unfavourable .

12.5.2 Financial Leverage and Trading on Equity :

Financial leverage and trading on equity are generally synonymously used. However,
there is a slight difference to be shown in their use. Trading on equity refers to the employment
of fixed income — bearing sources of funds for the benefit of equity shareholders. Hence, the
term trading on equity should be used for financial leverage only when it is favourable. The firm
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resorts to trading on equity with the objective of giving the equity shareholders a higher rate of
return than the general rate of return on the capital employed in the firm, so that it may
compensate the risk they bear.

For example, if a firm borrows debt capital at 15% and earns 20% on its capital, the
difference of 5%after payment of interest belongs to equity shareholders making their total return
25% (20+5). On the other hand, if the firm earns only 12% on its capital, there will be a loss of
3% after payment of interest, which makes the rate of return available to equity shareholders
lower at 9% (12— 3). Thus, financial leverage is a double edged sword, which has the potentiality
of increased return as well as increased risk to equity shareholders.

12.5.3 Measurement of Financial Leverage :

Degree of Financial Leverage can be calculated with the following formula:

Degree of operating leverage = BT = DB
EBT EBIT -1
where,
EBIT = Operating profit or Earnings before interest and tax
EBT = Earnings before tax
I = Annual Interest on debt capital

Illustration — 1 :

Calculate the financial leverage for the following financial plan

Equity capital = Rs. 2,00,000
Debt = Rs. 2,00,000
Operating profit = Rs. 40,000
(EBIT)
Interest at 10% on debt capital.
Solution :

EBIT = Rs. 40,000
Less interest @ 10% on debt = Rs. 20,000

EBT = Rs. 20,000

) EBIT EBIT 40,000
Degree of operating leverage = = = =2
EBT EBIT -1 40,000 - 20,000

Alternative Definition of Financial Leverage : One of the objectives of planning an
appropriate capital structure is to maximise the return on equity shareholders’ funds or maximise
the earnings per share(EPS). Some authorities have used the term, "Financial Leverage" in the
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context that it defines the relationship between EBIT and EPS. According to Gitman, financial
leverage is the ability of a firm to use fixed financial charges to magnify the effects of changes in
EBIT on the firm's earnings per share. Therefore, financial leverage indicates the percentage
change in EPS in relation to a percentage change in EBIT.

As per the above definition the degree of financial leverage can be calculated as below:

Percentage change in EPS

Degree of Financial Leverage = :
Percentage change in EBIT

It is implied that there will be no financial leverage, if the quotient according to the above
formula does not exceed one.

INlustration — 2 :

A company has the following capital structure:

10,000 Equity shares of Rs. 10 each : Rs. 1,00,000
2,000 10% Preference shares of Rs. 100 each : Rs. 2,00,000
2,000 10% Debentures of Rs. 100 each : Rs. 2,00,000

Calculate the EPS for each of the levels of EBIT as : 1) Rs. 1,00,000 and
i) Rs. 1,400,000
Also calculate the financial leverage taking EBIT level under base (i). Tax rate is 50%

Solution : Computation of Earnings per share EBIT

1) (i1)
EBIT Rs.1,00,000 Rs. 1,40,000
Less: Interest on debentures 20.000 20.000
EBT 80,000 1,20,000
Less Tax @50% 40,000 60,000
EAT 40,000 60,000
Less: Preference dividend 20.000 20.000
Earnings available to
Equity shareholders 20,000 40,000
Earnings per share Rs.2 Rs.4

EPS = Earnings available to equity shareholders

No.of equity shares

) Percentage change in EPS 100%
Degree of financial leverage = - = =
Percentage Change in EBIT 40%
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12.6 FINANCIAL LEVERAGE AND EBIT - EPS ANALYSIS :

Financial leverage is used to magnify the shareholder's earnings. It is based on the
assumption that cost of fixed charge funds is lower than the firm's rate of return on its assets. An
analysis of EBIT — EPS relationships helps in designing the capital structure of a firm. It is a
widely' used technique to design an appropriate capital structure which will be determined on the
basis of EPS. It will help to determine the appropriate financial plan from among various
alternative financial plans, when EBIT is constant and is varying.

This EBIT — EPS can be explained with the following illustrations :

12.6.1 Analysing Alternative Financial Plans — Constant EBIT :

The effect of financial leverage on EPS under various alternative financial plans can be

illustrated as below.

Illustration — 3 :

ABC Ltd. has an equity share capital of Rs. 10,00,000 divided into shares of Rs. 100
each. The company plans to raise further Rs. 5,00,000 for expansion — cum — modernization. The

company has the following financial plans:

Plan I All common stock

Plan 1T

Plan III All debt financed at 8% p.a.
Plan IV :

Rs. two lakh in equity and Rs. 3 lakh in 8% debt.

Rs 2 lakh in equity and Rs. 3 lakh in 8% preference share capital.

The Company's present earnings before interest and tax (EBIT) are Rs. 3,00,000. The

corporate tax rate is 50%.

You are required to calculate the earnings per share in each plan and comment on the

implications of financial leverage.

Solution:

Earnings before interest and taxes (EBIT)

Less: Interest @ 8%

Different PLANS
I 11 111 v
(Rs.) (Rs.) (Rs.) (Rs.)
3,00,000 3,00,000  3,00,000  3,00,000
- 24,000 40,000 -
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EBT 3,00,000 2,76,000  2,60,000  3,00,000
Less: Tax @ 50% 1,50,000 1,38,000  1,30,000  1,50,000
EAT 1,50,000 1,38,000  1,30,000  1,50,000
Less: Preference dividend@ 8% - - - 24,000
Earnings available to equity shareholders 1,50,000 1,38,000  1,30,000  1,26,000
No. of equity shares 15,000 12,000 10,000 12,000
Earnings per share (EPS) Rs. 10 Rs. 11.50 Rs. 13 Rs. 10.50
Comments :

Of all the above financial plans, plan 11, the most leveraged is the best plan as its EPS is
the highest at Rs. 13. Plan II is the next best plan where the EPS is Rs. 11.50. In this case, Rs. 3
Lakh are mobilised in the form of debt capital. Even plan IV, where preference Capital is
mobilised, is better than plan I which is all — equity financed.

Thus, through EBIT — EPS analysis alternative financial plans can be assessed.
12.6.2 Analysing Alternative Financial Plans — Varying EBIT :

In practice, EBIT for any firm is subject to various influences. As a result, EBIT varies.
In the given period, the actual EBIT of the firm may be more or less than the expected. It is

therefore useful to analyse the impact of financial leverage on EPS for possible fluctuations in
EBIT. It is illustrated below:

Illustration — 4 :

A firm is considering two financial plans for an investment of Rs. 5,00,000.

Plan 1 Plan 11
Debt (at 10% interest) Rs. 4,00,000 Rs. 1,00,000
Equity share capital (Rs, 10 each) Rs. 1,00,000 Rs. 4,00,000
Total Capital Rs. 5,00,000 Rs. 5,00,000
No. of equity shares Rs. 10,000 Rs. 40,000

Find out the effect of financial leverage on EPS, if EBIT expected is 1) Rs. 50,000, ii) Rs. 75,000,
and iii) Rs. 1,25,000. The corporate tax rate is 50%.
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Solution:

Effect on EPS under Plan [

Rs. Rs. Rs.
EBIT 50,000 75,000 1,25,000
Less: Interest on debt 40,000 40,000 40,000
Earnings before tax: 10,000 35,000 85,000
Less: tax @ 50% 5,000 17,500 42,500
Earnings after tax: 5,000 17,500 42,500
No. of equity shares 10,000 10,000 10,000
Earnings per share: 0.50 1.75 4.25
Effect on EPS under Plan II

Rs. Rs. Rs.
EBIT 50,000 75,000 1,25,000
Less: Interest 10,000 10,000 10,000
EBT 40,000 65,000 1,15,000
Less: tax @ 50% 20,000 32,500 57,500
EAT 20.000 32,500 _57.500
No. of equity shares : 40,000 40,000 40,000
Earnings per share (EPS) 0.50 0.81 1.44

Comment:

1)  Plan I more leveraged than plan II. Plan I has 80% of debt while plan II has only 20%
of debt capital.
2)  Under plan I, the effect of change in EBIT on EPS is more when compared to plan I,

because financial leverage is higher in plan 1.

12.7 CALCULATION OF INDIFFERENCE POINT :

The point of indifference refers to that level of earnings before interest and taxes (EBIT),
at which earnings per share (EPS) remains the same irrespective of different alternatives of debt
— equity mix. At this level of EBIT, the rate of return on capital employed is equal to the cost of
debt. This is also known as break — even level of EBIT for alternative financial plans.

At the level of indifference EBIT (EBIT*) alternative financial plans with result in the

same EPS. For example
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a) Under all equity (100%) plan, EPS is equal to

EBIT (1-T)
EPS, —_—
Na
where,
EBIT = Earning Before Interest and Taxes.
T = corporate tax rate
N = Number of shares

b) Under Debt — Equity plan, EPS is equal to

EBIT-1)(1-T
EPS , = ( ) ( )
Np

where 1 = annual interest

c) Under Debt — Equity — preference capital plan EPS is equal to

_ (EBIT-D(1-T)-Dyp
- N

EPS . where D, = Preference dividend

If we wish to find the indifference level of EBIT between plan a (all equity) and plan b (Debt —
Equity), since EPS under both plans would to equal at Indifference level of EBIT, EBIT * can be
worked out by the following procedure.
Since EPS, = EPS,
EBIT (1-T) (EBIT-1) (1-T)

then - =
N N

Given 1) number of shares under both the plans (H)
1) interest on debt (I)

iii) corporate tax rate (T)

We can solve EBIT which is the indifference level of EBIT (EBIT *)
Similarly between financial plan b and c the following equation can be used.
Given 1) Interest under both plans (I)

1) Tax rate (T)

i) Number of shares under both plans

iv) Preference dividend under plan ¢ (DP)
we can solve EBIT by using the following equation.

(EBIT-1,)(1-T)  (EBIT-I)(1-T) - Dy
Np I\
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12.7.1 EBIT — EPS Analysis — Graphical Presentation :
We know that

(EBIT - D(1-T)-Dp

N
if the equation is rearranged,

EPS =

(EBIT)(1-T) (1-T)I D

EPS = - =
N N N
1-T)I D 1-T
EPS = S -t D —I—u(EBIT)
N N N

When the level of leverage, corporate tax rate and dividend on preference capital are

constant
(1-T)1 Dp) .
-——— + —=| isa constant.

N N
Then EBIT is a changing variable and is represented by 'x'
1-T)I D 1-T
EPS = - {u + —pJ + u(EBIT)
N N N
if EPS is represented by y
theny = a+ bx.

Therefore, EPS is a linear function of EBIT.

If EBIT — EPS relationship is plotted on a graph, the line takes the shape of a straight
line.

Financial plan IV (25% Equity 75% Debt)
Financial plan III (50% Equity 50% Debt)

EPS

Financial plan II (75% Equity 25% Debt)
Financial plan I (100% Equity)

......................... ¢ ———» Indifference noint

EBIT
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from the graphical view of EBIT — EPS analysis the following observations can be made.

*  The line become steeper and steeper with more and more debt in the capital structure.
* Steeper the line, the more the profit potential to the shareholders

* Point of intersection (E) is the indifference point. It is the level of EBIT at which EPS
under various I alternative financial plans is equal.

*  Below the indifference point, the line shifts more and more towards the right when
the level of leverage increases, indicating unfavourable effect of leverage.

* The line beyond point E Shifts towards left as the leverage increases indicating
favourable effect of leverage.

If the actual EBIT of the company is
*  Lower than EBIT* Equity financing is preferable
*  Equal to EBIT* all plans are equally preferable
*  More than EBIT* Debt financing is preferable

These situations arise because of the difference between rate of return on assets (r) and
rate of interest on debt (i).

rislessthani  — EPS decreases with every increase in debt
risequaltoi — EPS remains the same with any level of debt
ris more thani — EPS increases with increasing debt

Illustration — 5 :

A new project under consideration of a company requires an investment of capital of Rs.
150 lakhs. Interest on term loan is 12% and the tax rate is 50%. If the debt equity ratio insisted
by the financing agencies is 2: 1, calculate the point of indifference for the project.

Solution:

In case of this project, the financing agencies insisted on debt —equity ratio of 2 : 1.
Hence, there are two alternative plans they are :

1) Raising the entire amount of Rs. 150 lakhs by the issue of equity shares so that there is no
debt.

2) Raising debt capital of Rs. 100 lakhs and equity capital of Rs. 50 lakhs.
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Calculation of point of indifference :

(X-1)(1-T) - Dp _ (X-13)(1-T) - Dp
N, N,
(X-0)(1-05)-0 (X-1 lakhs)(1-0.5) -0
150 lakhs 50 lakhs
0.5x 0.5x—-6
or — =
150 50
or 25x = 75x — 900
or 50x = 900
900
or X = —_—
50
or . x = Rs. 18 lakhs

Thus, EBIT at point of indifference is Rs. 18 lakhs. At this level of EBIT, the earnings
per share (EPS) will be the same under both the plans.

Illustration — 6 :

ABC Co. Ltd is considering three plans for which the key information is as below :
a) Total investment to be raised Rx. 4,00,000.

b) Plans of financing proportion:

Plans Equity Debt Preference capital
A 100% - -
B 50% 50% -
C 50% - 50%

c) Cost of debt is 8% and rate of preference dividend is 8%.
d) Equity shares of Rs 10 each will be issued at a premium of Rs. 10 per share
e) The expected EBIT is Rs. 1,60,000 and the tax rate is 50%.
Determine for each plan :
1)  Earnings per share (EPS)
i1) the EBIT range among the plans for point of indifference.
Solution :
1)  computation of EPS for each plan
Plan A Plan B Plan C
(Rs.) (Rs.) (Rs.)
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EBIT
Less: Interest@8%
EBT

Less Tax @ 50%

Earnings after tax

Less : Preference dividend 8%

Earnings available to equity

shareholders

No. of equity shares

Earnings per share

12.14 ACHARYA NAGARJUNA UNIVERSITY
1,60,000 1,60,000 1,60,000
- 16,000 -

1,60,000 1,44,000 1,60,000

80,000 72,000 80,000

80,000 72,000 80,000

- - 16,000

80,000 72,000 64,000

20,000 10,000 10,000
Rs. 4.00 Rs. 7.20 Rs. 6.40

ii)) Computation of EBIT range among the plans for point of indifference.

a) Point of indifference between plan A and B :

(X-1)(1-T) - Dp

(X-1,)(1-T) - D}

N4

where,
X
L
15)

T

D,
Ny
N,

(X—0)(1- 0.5) — 0

N,

EBIT at point of indifference

Interest under plan I

Interest under plan :2

Tax rate

Preference dividend

Number of equity shares under plan 1
Number of equity shares under Plan 2

(X—16,000)(1- 0.5) — 0

20,000 10,000
0.5x _ 0.5 x-8,000
20,000 10,000
or  10,00000.5x) =  20,000(0.5x — 8,000)
or 0.5x = 2(0.5x—8,000)

0.5x

or

x—16,000
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or 0.5x = 16,000
16,000
or X =
0.5
“'x = Rs.32,000

Thus, point of indifference between plan A and Plan B is Rs. 32,000.
b) Between plan A and C

(X-=0)(1-05)-0  (X-0)(1- 0.5) - 16,000
20,000 10,000
05x _ 0.5x-16,000
" 20000 10,000
or  10,00000.5x) =  20,000(0.5x — 16,000)
or 0.5 x = 2(0.5x— 16,000)
or 0.5x = x — 32,000
32,000
or X =
0.5

. X = Rs. 64,000
Thus, point of indifference between plan A and Plan B is Rs. 64,000.

¢) Between plan B and C

(X-16,000)(1-05) -0 (X—0)(1-0.5) - 16,000
10,000 10,000
0.5x—-8,000 = 0.5x — 16,000

Thus, there is no point of indifference between plan Band C

12.8 COMBINED LEVERAGE - MEANING AND MEASUREMENT :

As discussed earlier, operating leverage measures the effect of a change in sales on EBIT.
It explains the degree of operating risk. Financial leverage measures the effect of a change in
operating EBIT or EPS. Thus, it explains the degree of financial risk. When these two leverages
are combined it indicates the effect of change in sales on EPS. This combined leverage or

composite leverage can be computed as follows:

Degree of Composite leverage =  Operating Leverage x Financial Leverage
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) Sales —VC Contribution
Degree of Operating leverage = ———— = ——————
EBIT EBIT
) ) EBIT EBIT
Degree of Financial leverage = — =
EBT EBIT — Interest on debt
. Contribution EBIT
Degree of Composite leverage = ————— —
EBIT EBT
_ Contribution
EBIT

Sales — Variable operating cost
EBIT — Interest on debt

The degree of combined or composite leverage can also be calculated as follows :

. Percentage change in EPS
Degree of Combined leverage £ £

Percentage change in sales

INlustration — 7 :

ABC Ltd, has sales of Rs. 10,00,000; Variable cost of Rs. 4,00,000 and fixed costs of Rs.
2,00,000. It has a long term debt of Rs. 20,00,000 at 10% rate of interest. Calculate the

operating, financial and combined leverages.

Solution :
Sales : Rs. 10,00,000
Less Variable Cost: Rs. 4.00.000
Contribution: 6,00,000
Less : Fixed Cost 2.00.000
EBIT : 4,00,000
Less Interest@ 10% : 2.00,000
EBT : 2.00,000
. . Contribution 6,00,000
i)  Degree of Operating leverage (DOL) = EBIT = 2.00,000 =
i1)  Degree of Financial leverage (DFL) - BT 4,090,000 =
EBT 2,00,000
iii) Degree of Composite leverage = DOL x DFL =15 x 2 = 3
Or _ Contribution _ 6,00,000 _
EBIT 2,00,000
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INlustration — 8 :

A firm has sales of Rs. 20,00,000; variable cost of Rs. 14,00,000 and fixed costs of Rs.
4,00,000 and debt of Rs. 10,00,000 at 10% rate of interest. What are operating, financial and

composite leverages? If the firm wants to double its EBIT, how much of a percentage rise would
be needed?

Solution:
Sales : Rs. 20,00,000
Less Variable Cost: Rs.14.00,000
Contribution : 6,00,000
Less : Fixed Cost 4,00,000
EBIT : 2,00,000
Less Interest@ 10% on Rs. 10,00,000 : 1,00,000
EBT : 1,00,000
) 0 fine | (DOL) Contribution 6,00,000
a erating leverage = = =
perating feverag EBIT 2,00,000
. . EBIT 2,00,000
b) Financial leverage (DFL) = —= = —— =
EBT 1,00,000

¢) Combined leverage = Operating leverage x Financial leverage = 3 x 2 = 6

Percentage rise in sales needed to double the EBIT :

As the operating leverage is 3, if sales increase by 100% EBIT will increase by

300%. So, if sales increase by [33 (1/3)]%, EBIT will increase by 100%, i.e. EBIT will

double.
Verification:
Sales (after 33 (1/3) %increase) (20,00,000+6,66,667) Rs. 26,66,667
Less : Variable Cost (at 70% of sales) : Rs.18.66,667
Contribution : 8,00,000
Less : Fixed Cost 4,00,000

EBIT : 4.00,000
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12.9 IMPORTANCE OF FINANCIAL AND OPERATING LEVERAGES :

The two important quantitative tools used by the financial experts to measure the return
to equity shareholders and the market price of equity shares are the operating and financial
leverages. Of these two tools, the financial leverage is considered to be superior, because it
focuses the attention on the earnings of the shareholders and the market price of the shares.

A firm resorts to financial leverage or trading on equity to magnify the earnings of equity
shareholders. Financial leverage is significant in the following two ways:

i)  Planning of capital structure : The capital structure is concerned with the debt — equity
ratio. It helps in selecting the optimum capital structure which gives the highest EPS.

i1)  Profit planning : The earnings per share is affected by the degree of financial leverage. In
case the profitability of the firm is increasing, the fixed cost funds will help in increasing
the availability of profits for equity shareholders. Thus, financial leverage is important for
profit planning.

However, a firm cannot continue to increase debt capital to magnify shareholders'
earnings because financial leverage has the risk of adversely affecting the earnings which is
known as financial risk. If a firm employs more and more debt capital, it increases the financial
risk. Moreover, a firm with widely fluctuating earnings cannot afford to employ more debt
capital.

A company should try to have a balance of the two leverages because they got
tremendous acceleration or deceleration effect on EBIT and EPS. A proper combination of both
operating and financial leverages is of great advantage to the firm's growth, while on
inappropriate combination may prove to be a curse as explained below:

1) A very high degree of operating as well as financial leverages will make the position of a
firm very risky. When both the leverages are high, it implies that the firm has high fixed
operating cost and fixed interest charges. As a result, the earnings of shareholders widely
fluctuate.

i1) If a firm has a high operating leverage, it should not have a high financial leverage. It
should have a low financial leverage.

iii) In the same way, firm with a low operating leverage will get the benefit by having a high
financial leverage, provided it has enough profitable opportunities for the borrowed funds.

iv) If both the leverages are low, it means that the management of the firm is adopting a very
cautious attitude. It results in losing a good number of investment opportunities.

Of all the above cases, low operating leverage and high financial leverage is the ideal
situation for making maximum profits with minimum of risk. So the management of the firm
should properly combine both the leverages to get the maximum advantage.
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12.10 SUMMARY :

In finance, leverage is a strategy that companies use to increase assets, cash flows, and
returns, though it can also magnify losses. There are two main types of leverage : operating and
financial. Operating leverage can be used to magnify cash flows and returns, and can be attained
through increasing revenues or profit margins. To increase financial leverage, a firm may borrow
capital through issuing fixed — income securities or by borrowing money directly from a lender.
Both methods are accompanied by risk, such as insolvency, but can be very beneficial to a
business.

12.11 KEY WORDS:
Operating leverage :

Operating leverage refers to the use of fixed costs in the operation of a firm. If the
firm's total cost comprises fixed cost which does not change with the volume of output or
sales, the operating leverage is said to exist. If there are no fixed costs, there will be no
operating leverage.

Operating Risk :

Operating risk is the risk of the firm not being hale to cover its fixed operating
casts. The larger the magnitude of feed operating costs the larger is the volume of sales to
cover all feed Costs

Financial Leverage :

The composition of different sources of long-term funds mobilised by a firm is
known as capital structure of that firm. These sources include debt, preference capital,
equity and retained earnings.

Financial Leverage and Trading on Equity :

Financial leverage and trading on equity are generally synonymously used.
However, there is a slight difference to be shown in their use. Trading on equity refers to
the employment of fixed income — bearing sources of funds for the benefit of equity
shareholders.

12.12 SELF — ASSESSMENT QUESTIONS :

1. What is leverage? Distinguish between operating and financial leverages.

2. What is Operating Leverage ? How does it help in magnifying earnings of a firm ?

3.  What is meant by financial leverage? Explain how it magnifies the revenue available
to equity shareholders.

4. Explain the significance of operating and financial leverages.



CENTRE FOR DISTANCE EDUCATION 12.20 ACHARYA NAGARJUNA UNIVERSITY

5. Explain the following:

1) Financial leverage i1) Trading on equity i11) Composite leverage

12.13 FURTHER READINGS :

1. Van Horne. James C. : Financial Management
2. Khan M.Y. and Jain P.K. : Financial Management

3. Pandeyl M. : Financial Management



LESSON - 13
DIVIDEND DECISIONS

OBJECTIVES OF THE LESSON :

The objective of this lesson is to :
»  explain the nature and significance of dividend decision

> acquaint you with various theories of dividend policy

STRUCTURE OF THE LESSON :
13.1 Introduction
13.2 Theory of Dividend
13.2.1 Relevance and irrelevance of dividend policy
13.3  Traditional position
13.4  Walter Model
13.5 Gordon Model
13.6 MM Hypothesis
13.7 Summary
13.8  Self Assessment questions
13.9 Keywords
13.10 Further Reading

13.1 INTRODUCTION :

In the previous lessons you have been introduced the two major financial decisions viz
investment and financing decisions. Dividend decision is also an integral part of financing
decision. When a company earns profits (earnings after tax and dividend on preferences share
capital), it has to decide as to how much of the profit should be distributed by way of dividend to
the shareholders. Dividends are paid out of earnings available to the shareholders. The remaining
portion of earnings are retained by the company for future purpose. These retained earnings are
the internal sources of finance to the company. The policy related to dividends also indirectly
means policy related to retention. Earnings available to shareholder are equal to dividends plus
retained earnings. Dividend decision is taken by the Boar? of Directors of the company and
recommended in formal approval by the shareholders in the Annual General Body Meeting. How
significant is the dividend decision? Does it affect the value (v) of the company? Does it affect
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the cost of capital (k) of the company? If the answer to these two questions is 'yes', dividend
decision is significant.

13.2 THEORY OF DIVIDEND :

You are already aware that any theory of finance deals with various variables which are
supposed to have a bearing on the value of the company. Value of a company is taken to be a
function of :

* Investments which determine the earning power of the company (I)

* debt / Equity mix (Capital structure) which decides the cost of capital to the company (F)

* Tax rate which determines the earnings available either for dividend distribution or
retention (T)

* Dividend decision which determines the amount of earnings going to the shareholders
and retained by the company for future purpose (D)

*  Floatation costs or issue costs which are incurred by a company when it raises funds

externally (f)
LV o= f[,EED, T, f—......... ]

A theory states the relationship between a dependent variable and one independent
variable when other independent variables are held constant.

You must have seen that in case of capital structure theories, the value of a company is
taken to be a function of capital structure Debt / equity ratio when other determinants or
intluencing variables are held constant. Similarly, in a theory of dividend the value of a
company is taken to be a function of dividend decision when other influencing variables are held
constant. On the question of influence of dividend decision on the value of the company and cost
of capital there are the contradicting views. One view states that the dividend decision does not
influence the value of a company. This school of thought holds that the dividends are irrelevant.
Another school is of the view that dividends are relevant which means that the value of a
company depends on the dividend decision.

Therefore, theories of dividend are two types.
1) Dividend Irrelevance theory
i1) Dividend Relevance theory

In the next part of the lesson we will look into various contributions made to these two
schools of thought.

13.2.1 Relevance and irrelevance of dividend policy :

Relevance of dividend policy supports the view that dividend policy has profound impact



[FINANCIAL MANAGEMENT 13.3 DIVIDEND DECISIONS|

on the value of a company. There are three theories under this school of thought.

a)  Traditional view

b)  Walter model

¢)  Gordon model
Irrelevance of dividend policy supports the view that dividend policy has no impact
on the valuation of a company.

d) Modigliani Miller and Merton H Miller Model

13.3 TRADITIONAL THEORY :

The traditional theory was expounded by B. Graham and D.L. Dodd. According to them,
"the stock market is overwhelmingly in favour of liberal dividends as against niggardly
dividends." As per this model the importance attached to liberal current dividends by the
shareholders is more. Shareholders give less, importance — to capital gains that may arise in
future. Therefore, companies which pay more current dividends will have higher market value
than companies which pay less dividends.

The model is expressed in the following way.

E
P=M[D + 3 ] (1)
where,
= market price of share
Dividends per share
= Earnings per share

= Multiplier

z m g

In the above model earnings per share (E) is equal to the sum of dividend per share (D)
and retained earnings per share (R) .

.. E=D+R, (2)
Substitute this expression in equation. (1)
D+R
P-M[D+ 2] (3)
On simplification
4D+R 4 1
P=M[==]=M[D+ -R] )

The weight attached to dividends is equal to four times the weight attached to retained
earnings (R). These weights provided by Graham and Dodd are based on their subjective
judgment and not derived from objective analysis. According to their model liberal payout policy
has favourable impact on stock price.
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13.4 WALTER MODEL :

James Walter also supported the view that the dividend policy of a company has an
impact on the share value.

The model is based on the following assumptions :

* The company is an all — equity financed entity.
* It depends on retained earnings only to finance future investment projects.
*  Return on investment is constant

* The company has perpetual life.

Model :
(D + (E-D) )
k
Where,
P = Market price of share (MPS)
D = Dividend per share (DPS)
E = Earnings per share (EPS)
r = Return on investment
k = Cost of capital
(E-D) = Retained earnings.
(E-D)r = Return on retained earnings invested

This model leads us to three situations :

*  When return on investment (r) is greater than cost of capital (k) [r > k] [growth company]

*  When return on investment (r) is less than cost of capital (k) [r < k] [declining Company]

*  When return on investment (r) is equal to cost of capital (k) [r = k] [normal company]

Under the first situation the return earned on retained earnings (r) is more than the return

expected by the share holders (k). Therefore, shareholders would expect the company to retained
earnings and pay less/nil 'dividends. 0% dividends /100% retention is advisable. Under the
second situation the return earned on retained earnings (1) is less than the return expected by the
shareholders (k). Therefore, they prefer dividend rather than retention. Hence 100% dividend
payout ratio is preferable.1n the third situation, the return earned on retained earnings (r) and rate

expected by-the shareholders (k) are equal. Therefore, shareholders would be indifferent between
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payment of dividends or retention of earnings. In this situation the dividend policy is irrelevant.
Let us understand the model through illustrations :
Mlustration — 1 : From the following information calculate the market value of equity share of a
company using Walter's model

Earnings per share = Rs. 5; Dividend per share = Rs. 3

Return on investment = 10%; Cost of capital = 10%

Will there be any change in the market value of equity share if the dividend payout ratio
is 100%in the place of present rate of 60%.?

Answer : Using Walter's model the market value of the share is calculated as

0.10
_ D+ E-DR)  B+G-3)575)
k 0.10
3+2 5
= = = Rs. 50
0.10 0.10

If the dividend payout ratio is 100% in the place of present rate of 60% dividends per
share (D) will Rs. 5. The market value of the share will be

0.10
(5+ (5 -5)57,) 5
= 0.10° _ = Rs. 50
0.10 0.10

There is no change in the market value because return on investment (r) is equal to cost
of capital (k). This is a case of normal company, dividend payout ratio has no bearing on the
value of the share. That is why dividend policy is irrelevant in such cases.

Illustration — 2 :

From the following information, calculate the market value of equity share of a company
using Walter's model.

E=Rs5; D =Rs 3; r=15%; k=10%

Will there be any change in the value, if 100% dividends are paid instead of present
60%?

Answer : Market value of the share as per Walter's Model is :

0.15 (3 + 2(0.15

~ (D+(E-D)) B+ (5-3)70) 510
B k B 0.10 0.10

= Rs. 60
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If 100% of the earnings are paid-by way of dividends. the dividend per share would be

Rs. 5. then the value is:

0.15
(5+ (5 -5)577) 5
vV = 0100 - — = Rs.50
0.10 0.10

If no dividends are paid, the value would be

0.15 0.15.
0.10 0.10 ’

When the dividend payout ratio is 100%, the value of the share is the lowest at Rs 50 and
when dividend payout ratio is 0%, the value of the share is the highest at Rs 75. This is, because
the company is earning 15% rate of return on investment when the shareholders expected rate of
return (k) is 10%.

If the company is a growth company, 0% dividend payout ratio is the optimum dividend
policy for such companies.

Illustration — 3 :

From the following information find out the market value of equity share of a company
using Walter's model.

E=Rs5; D=Rs 3; r="17.5%; k=10%
Will there be any change in the value of the dividend payout ratio is100%? (that is, if D = Rs. 5)

Answer : Market value of the share as per Walter's model.

r 0.075 0.075
(D + (E-D)y) ~ B+ (G -3)51,) - (B +2(571) ~
= = = ———=— = Rs.45
k 0.10 0.10

If 100% of the earnings are paid by way of dividends, the dividends per share would be
Rs. 5, then the value is

0.075
(5+(5-5) ) 5
V = 010 = _ — - Rs 50
0.10 0.10

If 0 % dividends are paid, the value would be :

0.075 0.075
(0+(5-0) ) ¢ )
V = 010 = _ 010 _ _ pRq 3750
0.10 0.10

You can observe that the value is the lowest at Rs. 37.50, when dividend payout ratio is
zero and the highest at Rs. 50, when the payout ratio is 100%. This is because the company is
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earning 7.5% on its investments, a rate less than the shareholders expected rate of return [k=
10%]. This is a case of declining company in which case 100% dividend payment is advisable.

Nature of the Company Dividend policy relevancy

i.  Growth company 100% Dividend payment

it.  Declining company 0% Dividend payment

iii. Normal company Dividend policy is irrelevant

Thus, the Walter's model puts emphasis on return on retained earnings (r) relative to cost
of capital (k) as the critical determinant of dividend policy. Though the model suggests extreme
policies like 100% dividend payout, 0% dividend payout, the model is useful under varying
profitability assumptions.

13.5 GORDON MODEL :

Myron Gordon proposed a model supporting the relevance of dividend policy in case of a
growth company [when r > k] and a declining company [when r < k] and irrelevance of dividend
policy in case of a normal company [when r =k].

The model is based on the following assumptions :

* retained earnings represent the only source of financing * return on investment is
constant

* the growth rate of the company is the product of retention ratio (b), and return on
investment (r)[ g = 1. b ]

*  cost of capital (k) is constant and greater than growth rate [:. k > g]

* company has perpetual life

* there are no taxes.

Model :
E(1-b)
~ k-br
where,
P = Market price of a share
E = Earnings per share
b = Retention ratio [percentage of earnings retained by the company]
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(I1-b) = Dividend payout ratio

k = Cost of capital [rate of return expected by the shareholders]
r = return on investment

(b,r)y = growth rate (g)

The Gordon model is similar to Walter's model.

*  When the rate of return (r) is greater than cost of capital i.e., (r> k), the value of a share
increases as the dividend payout ratio decreases. Therefore, optimum dividend payout
ratio is 0%.

*  When the rate/of return is equal to cost of capital i.e., (r = k], the value of a share
remains unchanged in response to changes in dividend payout ratio. Therefore, dividend
policy is irrelevant.

*  When the rate of return is less than cost of capital i.e., (r < k), the value of a share
increases as the dividend payout ratio increases. Therefore, 100% dividend payout ratio is
optimum)

13.6 M-M MODEL :

Merton Miller and Franco Modigliani have supported the view that the value of a
company is determined by its basic earning power and its risk class. According to them, the
value of a company depends on asset investment policy, but not on how the company's earnings
are split between dividends and retained earnings.

The model is based on the following assumptions :

*  Capital market is perfect

*  Investors are rational

*  Information is freely available

*  Transaction costs are nil

*  Securities are divisible

*  No investor can influence the capital market

*  There are no floatation costs

*  There are no corporate taxes

*  Company's investment policy is independent of its dividend policy.
*  Investment opportunities and future profits of companies are known with certainty.

Model :

If we take one year period of holding, the value of share P, will be equal to present value
of dividend paid at the end of one year (D) plus present value of share price at the end of one y
year (Py).
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_ Dy+Py
B o M
Total stock value will be equal to Po multiplied by number of shares (N)
_ (ND;+NPy)
NP = (1+ k) @

If the company sells ‘M’ number of shares at price ‘P;’ at the end of one year, it brings
MP, of rupees of capital. These new shares will not receive any dividend.

We can add MP,; and subtract MP; to the numerator of equation (2), the value will not

change.
ND;+NP;+ MP,- M P,

NP, = (1+k) )
_ ND;+(N+M)P,-MP,
NP, = (1+ k) “)

Current value of stock is equal to the present value of dividends plus the stock value at
the end of one year minus the value of new stock belonging to the new share holders.

If we assume that the company's net income during the year is 'X' and its total new
investment during the year is " I " and it does not use debt, the sources and uses of funds at the
end of one year will be as follows.

Sources of funds Uses of funds

New share capital (MP;), | New Investment (I)

Net Income (X) Dividends (ND, )
Sources of funds = uses of funds
MP, + X = 1+ ND; Q)
MP;, = I+ ND,-X (6)

Now, substitute equation (6) in equation (4)

_ ND;+(N+M)P;—[1+ND;-X]
NP, = (1+ k) )

ND;+(N + M)P,— I - ND;+X

NP, = (1+ k) ®)
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(N+M)P; -1+ X
NP = (1+ k) ©)
Equation (9) presents MM's basic expression of current value of a company. From the
equation we can understand that value of a company is dependent upon its net income, the
investment, the amount of capital and cost of capital. But the value is not inlfluenced by the

dividends.

MM argue that any gain in stock value resulting from an increase in dividends is exactly
offset by a decrease in the stock value as a result of fall in the stock end of period value (P)).
MM believe that the share holders received income either by way of dividends (D)) or capital
gain which is the difference between current price (Py) and price at the end of the period (P;).
According to them the share holders are indifferent between current dividend or capital gain,
Therefore. dividend policy is irrelevant.

Ilustration : A chemical company currently has 1,00,000 equity shares selling at Rs.
100 each. The company expects to earn a net income of Rs. 10,00,000 during the current year
and is contemplating to declare a dividend of Rs. 6 per share at the end of the current year. It has
a proposal for a new investment of Rs. 20,00,000, the company's cost of capital (k) is 10%.
[ustrate with the help of MM model that payment of dividend does not matter.

Answer : We know that current value of stock is P,; the present value of dividends at the
end or one year (D) and price of stock at the end of one year (P;).

Solution :
D,+ P,
P = —/—— 1
(1+ k) D
from this equation we can solve P; as follows.
P, =Py (1+k) — Dy )

Situation — 1 :
When dividends of Rs. 6 per share are declared.
NPy = old capital = 1,00,000 shares x Rs. 100 = Rs. 1,00,00,000
X = Netincome = Rs. 10,00,000
I = New Investment = Rs. 20,00,000
ND; = Dividend = (Rs, 6) x 1,00,000 shares = Rs. 6,00,000
MP; = New capital required = Rs. 16,00,000
From equation (2) we can find P,
Py=P,(1+k)—D; =100 (1+10%) — 6 = Rs. 104

New capital required I-D

Number of New shares = _ =
Price of New shares P4
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16,00,000 8,00,000 20,00,000

104 52 13

(N+M)P; -1+ X

Value of stock =

(1+ k)
(1,00,000 + 2'02'3000)104 ~20,00,000 + 1,00,000
- (1+0.1)
= Rs. 1,00,00,000
Situation — 2 :
When dividends are not declared
N =1,00,000 shares; X = Rs. 10,00,000; I = Rs. 20,00,000

k =10%; D, =0

P =P, (1+k)~D; = 100 (1 +10%)—0 = Rs. 110

I-D 20,00,000 2,00,000
Number of New shares (M) = D _ =
P, 110 11
(N+M)P; -1+ X
Value of Stock =
(1+ k)
[1,00,000 + 2'0(1"1000 ]110 — 2,00,000 + 10,00,000

(1+ 01)

= Rs. 1,00,00,000

.. Value of stock remained unaffected by dividend policy.

13.7 SUMMARY :

In this lesson we have seen the contradicting views on the impact of dividend decisions
on the value of a company (v) and its cost of capital (k), Traditional view, which is not supported
by any empirical evidence, suggested liberal dividend policy to enhance the value of company.
Walter and Gordon models categorized companies into three groups a) Normal b) Growth c)
Declining and suggested (i) 100% payout policy for a declining company. (ii) 100% retentian
policy (zero dividends) for a growth company, and iii) indifference of dividend policy for normal
company. Finally, the MM Model is of the view that value of a company is independent of its
dividend policy. Some empirical studies conducted by Lintner, John Brittain, Purnanandam etc.
came up with a conclusion that dividends are relevant in influencing the value of a company.
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13.8 SELF ASSESSMENT QUESTIONS:

1.

A

Critically examine traditional position of Graham and Dodd — relating to dividend
policy.

Explain the dividend irrelevance theory of Miller — Modigliani (MM).
Explain fully Walter's model of dividend policy.
Examine Gordon's views on relevance of dividend policy.

A chemical company has a cost of capital of 12%. The current market value of the
company is Rs, 30 lakhs @ Rs. 30 per share, Earnings are Rs. 5 lakhs. New investment
is Rs. 9 lakhs. Dividends are Rs. 3 lakhs. Show that [under MM assumption] the
payment of dividend does not affect the value of the company.

You are provided with the following particulars related to a company. You have to
ascertain whether the dividend payout ratio of the company is optional (Using Walter's
model).

Equity Capital = Rs. 40,00,000 (number of shares 4,00,000)

Earnings of the Company = Rs. 5,00,000

Dividends paid = Rs. 2,75,000

Price — Earnings (P / E) ratio = 12.5

The company is expected to maintain its current rate of earnings on investment.

. .. . . 1
[ Hints : Cost of equity is the reciprocal of P/ E ratio, K. = 57— = 8%
/E ratio
) E Rs.5,00,000
Return on investment (r) = — = = 12.5% ]
Equity Rs.40,00,000

13.9 KEYWORDS :

PIE ratio : The ratio of market price per share to earnings per share. Reciprocal of PIE

ratio is cost of equity (Ke).

Dividend : The profit of company's net earnings which are paid out to the shareholders.

Dividend payout ratio : Ratio of Dividends to Earnings [ratio of DPS to EPS.]

13.10 FURTHER READINGS :

1.

2
3.
4

Van Horne. James C. : Financial Management
Khan M.Y. and Jain P.K. : Financial Management
Prasanna Chandra : Financial Management.

Bhalla VK. : Finanacial Management.
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DETERMINANTS OF DIVIDEND POLICIES

OBJECTIVES OF THE LESSON :
The objectives of the lesson are to present:

»  the factors affecting the dividend decision
»  the types of dividend policies followed by companies

>  the various forms of dividend.

STRUCTURE OF THE LESSON :

14.1 Introduction
14.2  Determinants of Dividend policy
14.2.1 External Factors

14.2.2 Internal Factors

14.3  Dividend policies of companies
14.3.1 Stable Rupee Dividend
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145  Summary
146  Key words
14.7  Self Assessment questions

14.8  Further Reading

14.1 INTRODUCTION :

In the previous lesson you have been introduced to the relevance and irrelevance of
dividend decision in the determination of the value of a company. Various theories were
proposed under a set of assumptions. Given the imperfections prevailing in the real world, a
company cannot treat its dividend policy irrelevant. It must carefully analyse the environment in
which it is operating and take into consideration various factors that have a bearing on its
valuation. Realising the importance of dividend policy, this lesson covers the important
dimensions of dividend policy. discusses the factors relevant for formulating the dividend policy
and policy relating to stock split, bonus issues, stock repurchase, etc.,
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14.2 DETERMINANTS OF DIVIDEND POLICY :

Dividend policy determines the distribution of earnings available to shares or earnings
per share between dividend payment and retention. Therefore, earnings per share is equal to
dividend per share plus retention per share. This break up must be carefully decided keeping in
view various factors, which are discussed below:

14.2.1 External Factors :

External factors are those factors which are uncontrollable, which cannot be influenced
by decision. Financial manager has to adopt his policies whenever there is a change in these
factors.

i) General state of the economy : The general state of the economy in which the company
operates has a great impact on dividend policy. If the economy is passing through boom or
prosperity all the businesses will be expanding showing good financial results. Market price of
shares rise rapidly. Companies need funds for expansion or diversification and therefore many
prefer to retain profits instead of approaching the capital market for funds. During recession,
business face problems of contracting sales, mounting inventories, decreasing profits etc. If the
recession persists, businesses have to cut down the production capacities. The market price-of-
share continue to fall. Companies must make a logical balance between dividends and retentions
to stabilise the market price.

ii) State of the capital market : The factor is related to a company's access to the capital
market. If the capital market is overwhelmingly in favour of equity issue, then the companies
may adopt liberal dividend policy. At times when funds are required companies access the
capital market instead of generating internal funds through retention.

iii) Legal Restrictions : Dividend policy is governed by restrictions imposed by certain laws.
For example, as per the provisions of the Companies Act, 1956 dividend can be declared only
after providing for depreciation and any company providing for more than 10% dividend is
required to transfer a certain percent of profits to reserves.

iv) Tax Policy : According to the provisions of the Income Tax Act, any domestic company
distributing dividend has to pay additional tax on distributed profits at a rate of 12.5% (plus
surcharge in addition to normal tax rate of 35% (plus surcharge). In the hands of the
shareholders, dividend is ;at a taxable income and the long — term capital gain arising out of sale
of shares is taxable at a flat rate of 20%.

v) Requirements of institutional investors : Dividend policy of a company is affected by the
requirements of institutional investors such as financial institutions, banks, insurance companies,
mutual funds etc. These investors usually favour a policy of regular payment of dividends.

14.2.2 Internal Factors :

i) Nature of Business : Nature of business is an important factor which influences the dividend
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policy. Any company engaged in the production with steady demand which is not influenced
by variations in business cycles can follow a liberal dividend policy. These are the various
factors which are controllable by taking Companies with seasonal whereas, or cyclical
variations in their demand for product cannot follow liberal dividend policy. They adopt a
cautious approach.

ii) Composition of the shareholders : Composition of shareholders influence current income
requirements of shareholders. If the shareholders belong to low income brackets or retired
persons the expectation for a regular 4ividend will be more. Which influences the dividend
policy.

iii) Alternative uses of funds : If the shareholders have alternative uses of the funds they would
prefer the company to declare dividends so that they can invest the dividend amounts in the
alternative opportunities.

iv) Future Requirements of the company : Companies having profitable ventures on hand, or
companies having plans for future expansions, diversifications etc. prefer to retain earnings
by adopting a low dividend payout ratio.

v) Control : If a company adopts a liberal dividend policy, it may have to access the capital
market through a fresh issue of shares. This may dilute the control of the existing
shareholders, as the proportion of their shareholding decreases with every fresh issue of
shares. If the existing shareholders do not like to dilute their control, they would prefer low
dividend payout.

vi) Desire for financial solvency and liquidity : The dividend policy of a company is
influenced by a company's need for liquid funds for meeting working capital requirement. It
depends upon the credit standing of a company.

14.3 DIVIDEND POLICIES OF COMPANIES :

In the previous section of this lesson we have analysed various factors that influence the
dividend policy of a company. In this part we will look into various alternative dividend policies.

14.3.1. Stable Rupee Dividend :

Payment of a fixed amount per share as dividend is one of the dividend policies followed
by companies. This payment is not influenced by the company’s earnings. Fluctuation in
earnings will have no influence on dividend.

Dividends as percentage of paid — up capital is fixed. If the parvalue of the equity share is
Rs. 10. and if the company maintains a stable rupee dividend policy for example a rate of 30%,
the dividend per share would amount to Rs. 3. This amount will be maintained even if there are
charges in earnings per share (EPS), This policy is simple and easy to follow when the
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company's earnings are stable and steady. But if the earnings fluctuate widely, it is difficult to
maintain fixed rupee dividend or fixed rate on paid — up capital.

EPS

Earnings per share (EPS)
Dividend per share (DPS)

DPS

1 years.

(8] | 1 1 1 1 - | |
Fig. 14.1 : Stable Rupee dividend policy

14.3.2 Relatively stable rupee level of dividends which steadily trends upward :

As the shareholders expect a growth in the dividends they receive, companies maintain
fixed rupee dividend but shows an upward trend in dividends. This policy also does not have any

relationship to the earnings per share.

CCE
) EPS
7]
=
(8]
DPS
o I I 1 1 I 1 1 1 years.

Fig. 14.2 : Stable Rupee dividend — upward trend
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This policy is suitable in the case of companies which experience a steady progression in
its earnings. But companies experiencing wide fluctuation in their earrings find it difficult to
adopt this policy.

14.3.3 Stable Dividend payout Ratio :

Dividend payout Ratio is the ratio of dividends to earnings.

Dividends per share(DPS)
Earnings per share (EPS)

Payout ratio =

Using this policy dividends fluctuate with earnings.

Some companies follow the policy of constant payout ratio which is fixed percentage of

earnings.
7] 73
& PeS &
155

/.\/\/\ D?S

o 11 years 2 1 R (A 1 4 1 L— years

Fig. 14.3 (a) Fig. 14.3 (b)
Stable dividend payout ratio Stable dividend payout ratio

Suppose, a company decides to pay 49% of the earnings as dividends every year. In
a year when the earnings per share are Rs. 4, dividend per share would be Rs. 1.60. and in
another year when EPS is Rs. 5, DPS would be Rs. 2.

This policy does not put pressure on companies when they incur losses. Dividend
will be paid only when there are profits. This policy automatically decides the retention policy of
the company. If 40% is the payout ratio, remaining 60% is the retention ratio.

14.3.4 Residual dividend policy :

Residual dividend policy supports the dividend irrelevance theories. Dividend policy is
influenced by both investment opportunities and availability of funds to finance these
opportunities. This dividend policy is called residual because a company first determines the
capital budget (investment decision) and the amount of capital required to finance the project
(financing decision). Then decides the amount of dividend paid (dividend decision) based-on the
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remaining earnings. The company follows the following steps in the residual dividend policy.
Step :

1)  determination of optimum capital budget.

i1)  assessment of capital required to finance that budget

iil) use retained earnings to the extent possible to finance the project.

iv) payment of dividend only if more earnings are available than needed to support the
optimal capital budget.

Dividends are merely a residual remaining after all equity investments needs are satisfied.
Residual dividend policy may be :

(i) pure residual, dividend policy (or)
(i1)) smoothed residual dividend policy.

1) Pure Residual Dividend Policy : Pure residual dividend policy requires a company to
distribute by way of dividends whatever earnings remain after meeting the equity requirement of
the capital budget Under this policy whenever there is a change in the earnings or capital
requirement, dividend amount also changes. More fluctuations in the dividend may not be liked
by majority of the shareholders, since shareholders expect stable dividend with growth. The
following example explains the pure residual dividend policy.

Table 14.1 Pure Residual dividend policy
(as in crores)

Period 1 2 3 4 5 6 7 Total
Earnings 150 190 140 220 280 250 290 1520
Capital Budjet 140 160 180 200 220 260 270 1430
Equity investment 70 80 90 100 110 130 135 715

Pure residual Dividend 80 110 50 120 170 120 155 805

In period 1 when earnings were Rs 150 crores the capital budget was to be a tune of Rs.
140 Crores. Out of the total capital budget equity contribution is 50 per cent i.e. Rs. 70 Crores.
After meeting equity investment, the earnings left are Rs.80crores. These residual earnings are
declared as dividends. If this policy is adopted dividends fluctuate, You can observe that in
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period 1 dividends are Rs. 80 crores, in period 2 Rs. 110 crores and in period 3 Rs. 50 crores and
SO on.

Earnings and 300 - Earnings
Dividends
(Rs) 250 -

200 -

150 -

100 /\\-"
&

S0

Dividend ( Pure residual)
s Dividends (Smoothed Residual)

Fig. 14.4 Residual Dividend policy

i1) Smoothed Residual Dividend policy : Smoothed residual dividend policy is — more
appropriate in which case dividends will show a steady progression. It is a combination of pure
residual dividend policy and principle of steady change. Under this policy, dividends are
gradually change over a period of time.

Table 14.2 Smoothed Residual Dividend policy

Period 1 2 3 4 5 6 7 Total
Earnings 150 190 140 220 280 250 290 1520
Capital Budget 140 160 180 200 220 260 270 1430
Equity investment 70 80 90 100 110 130 135 715
Pure residual Dividend &5 95 105 115 125 135 145 805

Table 11.2 gives the date on smoothed residual dividend policy of a firm. In this case the
amount of dividend steadily rose from Rs. 85 crores to Rs 145 crores. This method is best suited
in the world of uncertainly where earnings are erratic and shareholders expect steady dividends.

According to Lintner's survey of corporate dividend behaviour, most of the companies
think in terms of the proportion of earnings that should be paid out as dividends rather in terms
of the proportion of earnings that should be ploughed back and companies try to reach the target
payout ratio gradually over a period of time, because shareholders prefer a steady progression in
dividends.

Thus, the dividends decision is an important means by which information about the
prospects of a company -are conveyed. Dividend policy should also resolve uncertainty and
improve shareholders confidence, so that the market price of share stabilises and grows steadily.
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14.4 FORMS OF DIVIDEND :

1) Stock dividend (Bonus Shares) : Most companies pay cash dividend, but some
companies pay stock dividend in addition to cash dividend. This stock dividend is popularly
known as bonus share issue. Here, the bonus shares are distributed proportionately to the original
shares of the stock holders. Therefore, each shareholder can retain his original proportionate
ownership of the company.

Let us understand this concept with a small example. Suppose a hypothetical company
has the following share capital and reserves.
Rs. (crores)

Paid up share capital (1 crore shares,@ Rs. 10/-) 10
Reserves and surpluses (retained earnings) 10
Total net worth .of the firm 20

Suppose the company declares bonus shares at 1 : 2 ratio. That means for every 2 shares
held, one bonus share will be issued. That means for 1 crore equity shares existing, 50 lakhs
bonus shares are issued by converting reserves into paid — up capital.

After bonus issue the firm's capital structur is as under Rs. (crores)
Paid-up share capital (1.50 crores shares@ Rs. 10/-) 15
Reserve & surpluses 5
Total net worth of the firm 20

Issue of bonus shares does not affect the net worth of the shareholders. Bonus issue
represents recapitalisation of the owners' equity portion. It is just a transfer of reserves to paid-up
capital. Shareholders future dividends may rise as the number of shares owned by them has
increased, because- of bonus issue. A shareholder who originally owned 100 shares, now he will
be the owner of 150 shares after bonus issue.

Stock Splits: A method of either increasing or decreasing (by a reverse split) the number of
shares of stock outstanding while lowering or raising the market price per share. If a company
believes that its share is too high priced and that lowering the market price will enhance trading
activity, one equity share is divided into two or more shares.

Before stock split

Common stock 2,00,000 shares with a Rs 10 par value Rs. 2,00,0000

After Stock split

Common stock 4,00,000 shares with a Rs. 5 par value Rs. 2,00,0000
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Stock split has no effect on capital structure. i.e., it only increases the number of shares
and reduces stocks par value. The stock splits are made generally prior to new issue of stock in
order to enhance the marketability of the stock and stimulate the market activity.

Stock repurchase (Buy — Back) : Companies repurchase their stock in order to change
their capital structure or to increase the returns to the owners. Companies with very good liquid
position which — do not have attractive investment opportunities buy — back their shares. A
company can — buy — back its stock from the existing shareholders on a proportionate basis
through the tender offer, from open market [through (i) back building process or ii) stock
exchange] and from odd — lot holders.

14.5 SUMMARY :

Dividend policy of a company is influenced by various factors : (a) external factors and
(b) internal factors. While adopting to the changes in the external factors and by taking into
consideration the internal factors a company evolves a dividend policy.

Stable rupee dividend, stable dividend payout ratio, residual dividend policies are some
of the dividend policies which are adopted by companies.

14.6 KEY WORDS :

Stock Dividend : Issue of bonus shares to the existing shareholders free of cost
Stock Split : Dividing each equity share into two or more shares.
Reverse Split : Decreasing the number of equity shares by combining two or

more shares into one.

Dividend Policy : Policy related to the splitting of earnings into dividends and
retained earnings.

Earnings per Share : Earnings available to shareholders divided by number of shares
outstanding.

Dividend per Share : Dividends distributed to the shareholders divided by the

number of shares outstanding.
Dividend payout Ratio : Percentage of earnings distributed by way of dividends

Retention Ratio : Percentage of earnings retained by the company after paying
the dividends.
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14.7 SELF ASSESSMENT QUESTIONS :

1. What are the factors which influence the dividend policy of a company? Explain.
2. What is a residual dividend policy? Discuss various forms of residual dividend
policy.
3. What is stable dividend policy? Explain its merits and demerits.
4. Write short notes on :
a) Stock dividend
b) Stock split
¢) Stock repurchase
5. Write short notes on :
a) Tax considerations of dividend policy.
b) How does the composition of the shareholders influence dividend policy?
¢) What is the influence of recession on dividend policy?

d) Which types of businesses are more affected by recession?
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