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PREFACE -

- The course deals with topics in 'FmanCIa‘ Managcmsm‘ mcluued in the
syllabus for M.Com (Previcus) Programme offered by Dr.B.R Ambedkar
. Open University.. The syllabus for the sake of convenience is divided into
Blocks, each of which, in turs, comprises a given number of units, depending
upon the nature and scope of the subject matter presented in that particular
block. The units are prepared by specialists in the field in accordance with a
format so designed as to enable the leamners to study and comprehend the
subject matter with least difficulty. Each unit begins with aims and objectives
followed by contenis, At the end of cach unit, Self Assessment Questions
(SAQs) are given with a view to test the learners’ comprehension of its subject
matter. Technical terms which the students may not be familiar with are given
at the end of each unit under the "Key Words" besides summary of the unit.

Finance is the lifeblood of business. The course in finance is taught
within the framework of maximising shaumrs wealth as the goal of
management. The behaviour and performance lsiness enterprises are the
key to understanding the modern eco society. Hence, there is an
immense need to study Financiai Mana®efient’.  The 'University, therefore,
offers FINANCIAL MANAGEME&? one of the courses to the students of
the M.Com. Programme. |

The course is org% into 5 Blocks and 17 units. The First Block
describes the introductory aMfects of Financial Management. This block helps
the learner to understand the importance . and .functions of Financial
Management. It also explains the time value of money. The Second Block is
devoted to discussing the investment decision in detail. It examines the
various techniques of capital budgeting and the relationship between risk and
capital budgeting. The Third Block aims at identifying and evaluating the
sources of finance to a business enterprise besides analysing the determminants
of cost of capital and components of capital structure. The Fourth Block
concerns itself with varions aspects relating to the distribution of surplus and
the policy implications thereof. Finally the Fifth Block explains the concepts
of working capital and management of the dlfferem components of wosking
capital including its ﬁnancxng

The University is of strong belief that this material would help the
learner gain adequate knowledge of the core issues in Financial Management.
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BLOCK I: FINANCIAL MANAGEMENT AN
" OVERVIEW

The objective of this block is to introduce you to the basics of financial
‘management. It helps you to understand the importance, scope, and goals of
financial management. In addition, it discusses 'Time Value of Money in
detail. ThlS block has two units. -

- The first unit explains finance functions, finance managers role and
goals and objectives of ﬁnancnal management _

The second unit explains the concept of 'time value' of money and the
computation simple interest, future value, and present value of money.







UNIT - 1 : FINANCIAL MANAGEMENT - AN
OVERVIEW - |

Objectives
After studying this Unit, you should be able :

e to explain the finance function;

e to discuss the scope of finance function in a modem corporate enterprise;
» to identify the role of a financial manager;

e to explai.n the goals and objectives of financial management function; and

s to describe the organization of financial function.
Structure
1.0 Introduction
1.1  Finance Function in a Corporate Enterprise
1.2 Scope of Financial Management
1.3  Finance Function: Managerial and Routine 0
1.4 Managerial Finance Function : Modern Approach @neial Management

1.4.1  Investment Decisions

1.4.2  Financing Decisions v
{43 Dividend Decision Q~
1.4.4 Risk Return Trade off

1.5 Role of Finance Manager @

1.6  Goals and Objectives of Financial Management
1.6.1  Profit Maximization
1.6.2 Wealth Maximization

1.7 Organization of Finaricial Management Function

1.8  Summary _

1.9  Self Assessment Questions

1.10 Further Readings |

1.11 Key Words

1.0 INTRODUCTION

Financial Management is total management activity rclated to the planning and
controlling of the firm’s financial resources. Financial management as a separate activity or
discipline is of recent origin and it has gained importance in the recent years. It is concerned
with the overall manageria) decisions and management-of economic resources. Financial
management encompasses the procurement and employment of funds in the most optimum
way to maximize the returns to the owners or shareholders. Financial management as an




integral part of overzll management is not totally independent area and it draws heavily on its.
related disciplines such as economics, accounting, marketing, production, human resources and

quantitative methods. In fact, all these disciplines are interrelated, For instance, financial

manager should consider the impact of new product development and promotion plans made in

marketing area. These marketing activities require capital cutlay and they have an impact on

the cashflows of the firm. Similarly, changes in the production process may necessitate the

capital expenditure which the finance manager must evaluate and finance. The marketing,
production and quantitative methods are related to the decision making by the financial

mangers and they are supportive in nature. Economics and Accounting are primary disciplines

on which the financial manager draws heavily.

~ The relationship between financial management and supportive disciplines is depicied in
‘the following figure,

Figure 1.1: Financial Management & Other disciplines

‘ Financial Decision Areas

Primary disciplines
| Support 1., Accounting
! 2." Macro economics
| Micro economics
|
I, Investment analysis
2. Working capital management
3. Sources and cost of funds '
| 4. Determination of capital stiucture ; Gther Related Disciplines
5. Dividend policy Q~ 1. Marketing
6. Analysis of risks and returnge, 2. Production
8 $ w Support 1 3. Quantitative methods
Resulting in
i Shareholder wealth maximization

-

1.1 FINANCE FUNCTION IN A CORPORATE ENTERPRISE

Financial Management is that managerial activity which is concerned with the planning
and control of firm’s financial resources. It was a branch of Economics till the beginning of
20" century and as a separate discipline it {s of recent origin. Financial management is a
unique body of knowledge and draws heavily on Economics for its theoretical concepts. The
three important activities of modemn corporates are (1} Finance (2) Production and (3)
Marketing. The firm obtains capital and employs this capital. This is called finance activity.
The finance raised would be invested for generation of returns, this is called investment and
production activity and the goods produced should be marketed and this activity is called
marketing activity. A modern corporate enterprise as an entity engages itself continuousty in
activities so as to perform the functicns of finance, production and marketing.

The firm acquires funds from investors and invests the amount with an expectation of
4 return on investment. The returns thus received should be distributed to the investors who




provide the funds. The raising of funds for genekating returns and paying returns to the
suppliers of the funds is called finance function of the corporate enterprise. [n thiz regard, we
have to undgrstand two types of funds that are raised by a firm i.e., equity funds ar.d borrowed
funds. A firm raises equity funds by selling the shares to the share holders who are considered
as the owners of the company. There are two types of shareholders viz., equity shareholders
and preference shareholders. The preference shareholders receive dividends at a fixed rate and
they have a prior claim over equity shareholders in regard to distribution of earnings and

- repayment of capital at the time of liquidation.. The equity shareholders receive ¢ividends, if

“ there are profits and the company is not under:obligation to pay dividends to the shareholders.
The equity sharcholders are the residual claimants and they will get back their zapital only
after satisfying other claimants at the time of liquidation. They suffer capital loss and are called
owners of Residue. ' ' ' '

Another important source of funds is creditors or lendors. Lendors are not tie owners of
the company but they provide the funds for the interest agreed upon and interest should be paid
to the lenders irrespeciive of the firm’s earnings. It is a fixed financial commitmerit on the part
of the company. In addition to these sources, there is also another source interna! to company
that is called retained earnings. The ‘retained earnings® represent undistributed returns on
equity capital and they are available for investment in the company. '

Activity -1 0
Describe the finance function in a corporate enterprise.

............................................................

...........................................................................................................

1.2 SCOPE OF FINANQ,[AL% ;ANAGEMENT

The financial manageme&corporatg enterprise as stated earlier, is closely related to
other functions including purchasing, production, marketing and distribution, and human
resources management. These functions are cqnnécted with the problem of financing. Further,
the success and efficiency in raising, aliocating and application of the funds of business largely
influences the success of other functions i the firm and also the management. A large number
of business decisions concerning production, human resources and marketing carry financial
implications. For example, recruitment and promotion of employees in production department,

. marketing department, etc., is the responsibility of the related departments but, such activities

require payment of wages and salaries and other benefits which involve finance. Similarly,

i buying a new machine, replaci g an old machine, expansion of the production capacity,
modernization of the production-all these decistons affect the flow of funds and finances of the
business. In the same manner, sales promotion and advertising activities related to marketing
department affect the financial flows. Hence, it would not be possible, sometimes, 1o
distinguish between different functions of the firm and it is only the finance function which
pervades and influences all the functions in the organization. Thus the scope of finance
function is not restricted only to finance department rather it has influence over the other
activities related to production, marketing, distribution and human resources, in as much as
such activities influence the financial resources of the enterprise.

T




1.3 FINANCE FUNCTION: MANAG.ERIAL AND ROUTINE

The finance function can be identified under two categories i.e., managerial finance
functions and routine finance functions, The managerial finance functions. which can also be
called executive finance functions require skillful planning, control, and execution of various
financial activities related to investment decisions, financing decisions, dividend decisions and
working capital decisions. The routine finance functions, on the other hand, do not require
managerial and special skills because they are essentially clerical and are incidental to the
effective handling of the managerial finance functions. These routine or non-executive finance
functions concern with the routine procedures and routine finance functions and activities. -
These include, among several others, supervision of cash receipts and payments, the safe-
guarding of cash balances and securities; insurance policies and other valuable papers; taking
care of details of .new source of finance; accounts keeping and reporting. The financial
executives of modern corporate are mainly concerned with the managerial financial funciions
and the routine financial functions are carried out by the people at the Iower levels of the
finance dep(trtment

1.4 MANAGERIAL FINANCE FUNCTION: MODERN

APPROACH TO FINANCIAL MANAGEMENT

The modern approach to financial managémen@es a conceptual and analytical
framework for financial decision making, According to tMgg@pproach, finance funciion covers
both acquisition and allocation of funds in a skil planned manner and it forms integral
part of over all management of a firm.

The main aspects of this modern appr%h are:

i) What is the total volume o ds that a firm should commit?

i)  What is the nature of assets that a firm should acquire?

iif)  What are the sources of Tinance for the acquisition of the assets?

These are refated to firm’s decisions in respect of expansion, growth, capital structure and

assets structure. Thése vital decisions: obviously influence lhe direction of growth and the
risks-return complexion of the firm.

Thus, the modern approach to Financial Management includes three major managerial
financial decisions or functions of finance: (I) Investment Decmons (i) The Financing
Decisions,: (ln) Dividend Policy Decision. o

1.4.3 INVESTMENT DECISIONS

Investment decisions relate to the composition of the assets in terms of long term assets
and short-term assets. The long term assets otherwise called fixed assets yielding returns over a
period of time in future, while short-term assets, otherwise called ‘current assets’, are
convertible into cash usually within a year. The investment decisions pertaining to acquisition
of long term assets are regarded as capital budgeting decisions and the financial decisions
relating to current assets come under the fold of working capital management. :




Capital budgeting decision relates to the allocation of capital and it involves the
commitment of huge fuide in the long term assets. The returns from long term investments .
would be derived only in future. Hence, there is a 1ot of risk involved in such decisions,
because of uncertainty in the flow of benefits expected. Hence, capital budgeting. decisions
involve risk and the risk is to be evaluated and the decision should be taken accordingly. The
capital budgeting decisions have to be taken based on the cost of capital for the company.
Further, the capital budgeting decisions are irrversible and affect the direction of growth and
risk-return complexion of the firm, These decisions involve the calculation of the present value
of the future cash flows by applying appropriate discount rate for alternative project proposals.
The value of the firm can be enhanced only when the net present value of the proposed project
is positive. Thus, the concept of ‘time value of money’ is to be necessarily adopted in the
capital budgeting decisions.

Working capital management is concerned with the management of current assets of a
firm. In regard to working capital management, it is necessary to achieve a trade-off between
profitability and risk (due to lack of liquidity) and there is always a conflict between
profitability and liquidity. If a firm does not have adequate liquidity in terms of working
capital in the form of current assets, it may become illiquid. Consequently, it may not be in a
position to meet its current obligations and thus it is exposed to the risk of bankruptcy. On the
other hand, if a firm has huge investments in current assets its profitability is adversely
affected, because such-investment involves opportunity 8gst. Thus, a trade-off should. be
achieved throuzh optimat level of current assets such as %\vemories and receivables,

1.42 FINANCING DECISION O

Other important decision to be taken inancial manager is the financing decision
which involves the acquisition of fupdg to ¥peet the firms investment requiremens. This
decision involves determination of apital structure with right combination of equity
capital and debt capital. The optjmal capyal structure would enhance the value of the firm and
it results in the lowest cost of% Hence, proper balance has to be struck between return
and risk involved in the firm’s capifl structure decisions. -

The use of higher levels of debt implies a higher return to the shareholders but at the
same time the firm’s financial risk increases. On the other had, lower debt resuits in lower
profitability and less financial risk. Thus, here also a trade-off has to be struck between risk
and return by having optimal capital structure, which means right combination of debt and

equity. -
1.4.3 DIVIDEND DECISION

The third important managerial financial decision relates to firm’s dividend policy. The
financial manger should take a decision regarding the firm’s dividend policy i.e., proportion of
the amount to be distributed as dividend out of total profits. The optimal dividend policy
maximizes the value of the share and it is consistent with the objective of wealth
* maximization. Higher dividend-payout ratio implies loss of current liq uidity, lack of resources
for investment affecting the growth and long term profitability, while Tower dividend-payout
ratio affects current market price though growth and long-term- profitability could be
impressive. Thus, the financial manager has to strike at (i) optimal divided policy, (ii) achieve
‘trade-off, and (iii) avoid both conservative and tiberal dividend policies. This approach is
‘expected to enhance the market value of the share. :




4.4 RISK RETURN TRADE OFF

The financial decisions of a firm are interrelaied and jointly affect the market value of
the shares by influencing the risk - return complaxion of the firm. Hence, proper batance
- should be mainiained between risk and return in order te maximize the market value of the
firm. This process is called ‘Risk-Return Trade-off” and every financial decision involves
‘Risk-Return Trade-off” and it is depicted in the following chart.

Financial Management

Y

Maximization of Share

Financial Decisions
]

; v Y %

Cupital Current Financing Dividend
Budgeting Assets Decistons Decisions
Decisions Manageme N '

i' O
B

-off
Rctqrn Risk

Fibbe 1.2: Risk Return Trade off

xplain th 2 managerial finance function.

Activity - 2

1.5 ROLE OF FINANCE MANAGER

In addition to his direci rode in taking managerial financial decisions, the finance
manager f a modem corporate enterprise has to play a new role encompassing even different
functions of the enterprise namely marketing, human resource management, production, etc.
But, the traditional role of financial manger during the initial years of corporate growih in
many countries wag confined to raising of funds. His role in the past used to confine to major
episodic corporate events viz., promotion, regrganization, expansion, etc., when the financial
manger was called upon to attend to such events that involved various sources of funds and
~ financial instrumeitts needed to raisé the necessary funds. The important feature of traditionat




role of financial manger is-that he need not concern himself about the allocative decisions of
firm’s resources and he shouid. raise needed funds from different sources. This traditional
approach is described as an ‘outsider looking in approach’ and it is circumscribed to the
episodic financing function, essentially revolving around different types of securm_e_:s relating
to.the money and capital .markets, mergers, promotion, and incorporation of companies.

Further, the traditional approach has faid emphasis essentlaliy on the long-term problems and
ignored the importance of workmg capital managemcnt

T_he traditional role of finance manger has been replaced by the new role in view of the
new approach and focus to the subject of ‘financial management’ because of the dynamic
changes in the external and internal environment of the business. The emphasis has been
shifted from (i) episodic financing to the managérial financial problems and (ji) raising of
funds to efficient allocation and use of ﬁmﬁﬁ based upon the conceptual and analytical
theories. Thus, the new approach is an analytical way of looking into the financial problems of
the enterprise and it is considered as a vital and integral part of the enterprise. The central issue
of financial policy in the case of modern firms is the wiser allocation and use of funds broadly
basing on the potential costs and benefits involved in different alternative sources of funds and
different alternative applications of such funds. The financial manger in modern corporates
should concern himself with the aspects relating to expansion of the enterprise, commitment of
resources in both fixed assets and current assets and also with raising of resources required in
the form of long term and short term liabilities. All thesg vital corporate decisions are
concerned with raising of funds and application of the @ased on principles of sound

profit planning and financial decisions consistent with the o zational goals and objectives.

1.6 GOALS AND OBJECTIVES OF F CIAL MANAGEMENT

According the modern approach todiganci§) management, financial manger has to make
fundamental managerial financial de in regard to (i) the source of funds (ii) the
investment of the funds (iii) divigapds Payable to the shareholders. in other words, these
managerial financial decisions’ pectively called as Financing decision, Investment
. decision and Dividend decision. nvestment decision in turn may relate to long term
decision and short term decision (for working capital). The long term investment decisions are
called capital budgeting decisions while the short term decisions are called working capital -
- decisions. Thus, the financial manager of a modern corporate enterprise has to take three
- important decisions relating to the raising of the funds allocation and application of the funds
and distribution of the profits.

Thus, while taking these decisions, what should be the objective criterion of the
financial manager or firm. It is, sometimes, argued that the financial objective of the firm
should be the maximization of the owners’ economic welfare. Then the question is what are
the operational criteria. for magimization of owners’ economic welfare, There are two
operational criteria in this regard viz., (i} Profit maximization and (i) Wealth maximization.
Let us now discuss these two operational criteria.

1.6.1 PROFIT MAXIMIZATION |

The profit maximization approach suggests that while taking investment, financing and
dividend decisions maximization of profits should be kept in view. This is based on the
premise that profit is a test of economic efficiency and it is a measure of economic
performance of a firm. Profit maximization criteria assumes the presence of perfect




competition in the market which is expected to ensure efficient allocation of resources and
" maximum social welfare. '

Profit maximization as an obijeetive of financial maximization is subject to criticism.
The flaws in this criterion are: (i) Ambiguify-(ii) Lack of Tlmmg of benefits (iii} Lack of
Quality of benefits, which are explained below.

i) Aﬁibiguity: The term profit is a vague and ambiguous concept and it may be short term
profit or long term profit: it can be total profit or rate of profit: it can be return on total capital
- employed or return on shareholders’ total equity. Further, it may be before tax profit or after
tax profit. Thus, there are diverse measures of ‘profit’. Further the concept of profits is an
accounting concept and it is influenced by the accounting conventions, assumptions and
‘personal judgements of accountants :

ii) Timing of benefits: Another flaw of proﬁt'makimization objective is that it ignores the
differences in the time pattern of benefits arising from investments of the firm, Decisions are
based on the principle ‘bigger the better’ and total benefits rather than the timing of such
returns. Thus,; the concept of time value of money is ignored by the profit maximization
objective.

same amount of investment. The profit duringythe hree year life of the project are shown
below:

Alternative Project Proposals O

Let us assume that there are two alternati :eolcje:ct proposals viz., X and Y involving the

(Rs. in lakhs)
Profit X | ProfitY
20 il
20 20
20 40
60 _ 60

. As both the projects are yielding same profits over the three years, both the alternatives

would be ranked equally. But, the returns from two alternatives differ in one respect. While the
returns from the X alternative are uniform in all the three years, the returns from the alternative
Y are nil in the first year and more in the third year. Alternative Y is riskier than alternative X.
The timing of the returns is ignored by the objective of profit maximization.

iii) Quality of Benefits: Profit maximization also ignores the quality of benefits associated
“with a given course of action. The term quality of benefits refers to the degree of certainty of
such benefits: the more certain the returns are the higher is the quality of the benefits; poor
quality benefits mean uncertain and risky returns to the investors. :

Thus, profit maximization as an operational criterion does not take relative quality of
benefits and it does not take into account the degree of certainty in a course of action except
considering only the size of the total benefits. The following table illustrates this point.




Alternative Project Proposals

Profit (in Rs. lakhs) -

State of Economy Alternative X | Alternative Y
Recession ' ' 18 : 0
Normal _ ' _ 20 20
Boom - 22 40

3 60 60

It is clear from the above table that the total profits associated with the two alternatives
are identical in a normal situation. But, the range of variation is very wide in the case of
alternative Y as compared to that of alternative X. Hence, alternative Y is preferable to
alternative X assuming that the firm is risk averse. But, the criterion of profit maximization
does not recognize this difference in the alternative and it fails o reveal the quality of benefits
flowing from the alternative courses of action.

The objective of profit maximization is subject to ctiticism for lack of clarity in regard
to the concept of the term profits. Whether ‘profits after the taxes’ or ‘earnings per share’
should be taken as the goal of a firm is subject to argument. Further, the profit maximization
- objective is also subject to the criticism because of the possible accounting manipulations,

particularly relating to depreciation, creation of reserves aMyvaluation of assets, As stated

earlier, it does not take into account the risk and uncertaity indthe profit nor does it take into
~ account the concept of time value of money. HencgeMwgfit maximization objective cannot be
taken as the rational criteria or objective i.lnd ‘financial management and profit
maximization need not necessarily result in aximization of owners’ economic welfare.
Hence, it is suggested that the wealth maxim criteria should be taken as the basis for
taking the managerial decisions whi expected to increase the sharcholders/owners’
economic weifare. Q : .

1.6.2 WEALTH MAXIM]Z@N"

Wealth maximization means maximizing the ‘net present’ value (or wealth of a course
of action). The net present value of a course of action is nothing but the difference between the

gross present value of the benefits of that course of action and the amount of investment -

required to achieve such benefits. The gross present value of a course of action is found out by
discounting or capitalizing the benefits arising from such course of action at a discount rate
which reflects their timing and uncertainty. Thus, a financial course of action which has a
positive net present value is expected to create wealth and such action only should be taken up
for implementation. On the other hand, a financial action which results in zero or negative net
present value should be rejected. Thus, when the managerizl financial decisions, in particular,
tnvestment decisions are taken in such a way that they result in positive net present value.
Such decistons are expected to maximize the economic welfare of the share holders. Thus,
wealth maximization instead of profit maximization should be considered as an operational
criterion for the managerial financial decisions. This is the objective of modern corporate
enterprises. The wealth or the net present value is obtained by the following formula.

_ . n At
Net Present Value or Wealth= 3,
t=1 {(1+K)'

-C




The formula can also be written as

Al A2 A,
NPV oy Wealth = —— + —— + ——  -C
(1+k) (1+ky {(1+k)"

Where A, A, represent the siream of benefits expected 1o occur if a course of action is
taken, C is the outiay-or the cost of that course of action, k is the appropriate discount rate to
measure the quality of A’s. “k” reflects both timing and risk of benefits.

Wealth Maximization benefits the suppliers of capital, Labour, Society and
Management, The Wealth maximization objective is consistent with the objective for
maximizing the owners’ economic wellare. Apart from this, the wealth maximization objective
is also consistent with the interest of (i) Suppliers of loan capital (if) Labor or Employees (iii)
Society and (iv}) Management. '

Let us have an idea of how the interests of all these stakeholdets are served. Suppliers of
loan capital include trade creditors, debenture holders, banks and financial institutions. These
parties are entitled 10 a fixed rate of interest on the capital provided by them and they would
have prior claim on the company’s earnings and they are entitled to a fixed rate of interest. The
payment of such interest charges is a legal obligation. If a company pursues, the policy of -
maximizing the wealth of shareholders who get residyal ings, the relative position of the

suppliers of the loan capital is much safer.
The Corhorate policy of wealth maxii 1 implies maximizaticn of corporate
efficiency which s divectly related to the gghancefMent of labour productivity. Therefore, the

company would undertake various methigds™hat are expected to improve the labour
productivity and the rewards to | ale would be commensurate with its efficiency.
Ultimately, this objective would reSyfl MPreduction of labour cost and maximization of the

-both monetary and non-moneigfMybeneits to the labour.

The society as a whole Would be benefited by the objective of wealth maximization
because the society’s resources are optimally allocated and utilized leading to optimal capital -
formation and growth in the economy. Wealth as defined earlier is the difference between the
gross present values of the benefits and costs and it is regarded as a measure of efficiency. It
takes into account the timing of the returns and also the risk involved in the investment or the
course of action. The savers would allocate their savings to those companies which are
expected to undertake investments on projects that are consistent with the objective of increase
in the net present value in other words *wealth’, [t therefore, implies that wealth optimization
reflects the most efficient allocation and use of the assets and use of the economic resources in
the society.

Wealth maximization objective is also consistent with the interests of management. The
management ¢ survive in the long run only when it is successful and efficient and it will be
successful only when it manages efficiently the resources of the company and creates wealth.
This process simultaneously facilitates the satisfaction of the interests of the all the
parties/stakcholders connected with the functioning of the company. Thus, the wealth
maximization objective is in harmony with the interests of various groups i.e.. ywi ovs,
employees, society and management.




Activity — 3

How is wealth maximization objective in harmony with the interests of various groups.

1.7 OGRGANIZATION OF FINANCIAL MANAGEMENT
FUNCTION

As the financial decisions are of vital importance to the firm, there should be efficient
organization of finance function under the direct control of top management/ Board of
Directors. The finance department ‘may be headed by the Director (Finance) or the Chief
Executive {Finance} who decides major financial policy matters. The routine activities are
delegated to the lower levels of financial organizations. However, the exact nature of the
organization differs from firm to firm depending upon the factors such as the size of the firm,
nature of its business, kinds of financing operations, etc. Under the Director (Finance), two
more officers designated as “Treasurer” and ‘Controller of Finance’ may be appointed. The
tasks of financial management and capital budgeting are distributed between these principal
financial officers. The functions of the treasurer are iistechbow.

1} Obtaining Finance

ii)  Banking relationship _ O
i1} Investdr relationship ?5

iv)  Short-term financing

v}  Cash management o Q
vi) Credit administratio@

vii) .[nvestments

viii) Insurance

The functions of the controller are related mainly to accounting and control. The typical
functions performed by him inciude:

i} Financial accounting

i}y Internal audit

i) Taxation

iv)  Management accounting and control

v)  Budgeting, planning and control

vi)  Economic appraisal and so on.

Figure 1.3 dcpicts the organizations of the financial management functions in a large
enterprise.
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Board of Direciors

Maraging Director/Chairman
Vice President/Director (Finance)
[

s | ¥

Treasurer ' Controller of Finance
L ' I
¥ ¥ v ¥ v _ v
Finance | | Admn. B'”]dg‘?tmg’ Manage'mem | |Data Processing Flnanm_al
Planning & Accounting & Manager & Accournting
Control Control Appraisal :

Figure 1.3: Organization of the Financial Management

1.8 SUMMARY

~ finance function. The managerial financial

FFinancial Management is that maﬁageriai activity which is concerned with the planning
and control of the firm’s resources. The three importantSggtivities of the firm are finance,
production and marketing. The firm raises capital forWe pQrpose of investment in diverse
ways. The scope of finance function or financial ge is not confined only to {inance
but there is relationship with other functions li duction and marketing. The finance
functions are broadly studied under two types i.eNwwfinagerial finance function and routing
ion is concerned with investment decision,
financing decision and dividend decigsgp, wWRile the routine finance function is related 1o
maintenance of accounts and other r d safeguarding the securities of the firm.

The traditional role of a%lal manger 1s concerned with the raising of funds in the
context. of major episodic evgfs like mergers, consolidations, reorganizations and
recapitaliza.ion, etc. The traditional role of a financial manager is not concerned with the
decisions pertaining to allocation of firm’s funds. The emphasis of traditional approach is on
raising of funds i.e., ‘outsider fooking in approach’. The traditional approach places emphasis
on ihe long term problems and ignores the importance of working capital management. The
new role of financial manager is concerned with eflicient allocation and utilization of funds.
The financial manager in his new role is a member of top management team taking decisions
in regard to every aspect of corporate life such as How large an enterprise should be? How
fast it should grow? In what form the firm should hold its assets (asset structure)? What should
be the composition of capital and liabilities (capital stracture)? Decisions in regard to-these
aspects involve the participation of the modern financial manager in a corporate.

In order to take the managerial financiai decisions in regard to investment of funds,
financing the investments and payment of dividends, what should be the operating criteria is
the question. It is well recognized that the main objective of the firm should be maximization
owners’ economic welfare. For achieving this objective two criteria are proposed i.e., profit
maximization and wealth maximization. As the concept of profits is vague, ignores the timing
of returns, ignores the risk, it is not considered as a criteron foi business decisions. The wealth
maximization objective is considered as consistent with the objective of maximizing owners’
ecanomic welfare, The wealth maximization principle implies that the fundamental objective

ﬁ‘__- pi 31 .
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of a firm should be to maximize the market valuc of iis share. The wealth maximization
objective subserves the interest of different stake holders of the firm, The interest of suppliers
of loan capital, employees, society and management are served by the objective of wealth

maximization. Wealth maximization corcept takes into account the aspects of ‘time value of

money’ and the ‘risk and uncertainty’ in the cashflows is taken care off.

The managerial finance decisions are investment decision, relating to capital budget and
working capital management; financing decision and dividend decision. While taking these
deeisions risk return trade off is to be achieved so as to maximize the wealth of lhe
shareholders and value of the firm.

The Financial Mang:: has also to take decisions regarding current assets management.
He has to manage the current assets efficiently protecting the firm against the possible
illiquidity and insolvency. Investment in current assets adversely affects the firm’s profitability
and liquidity and hence there is a risk. Less investment in current asscis would mean
illiquidity, which may lead © - insolvency. Hence, a balance is to be struck by making optimal
investment in current assets.

1.9 SELF ASSESSMENT QUESTIONS
I. Short Answer Questions 0
1. What is finance function?

Explain the scope of finance function. O

2.

3. Distinguish between managerial ﬂl?{unction and routine finance {unction.
4. Explain the modem approac finangial managemant.'

5. Describe the role of finance M&nager in a modern corporate enterprise.

6. distinguish between @raximizaii;:n and wealth maximization goals of financial
management.

7. Explain how the financial management function is organized.

II. Lorg Answer Questions
1. Explain the scope of financial function in a modern corporate enterprise.
2. Distinguish betwecn traditional finance functions and modérn finance functions.

3. What is meant by wealth maximization and what are the merits of wealth
maximization? Dlstmgmsh it from profit maximization.

4. Describe important managerial financial decisions?

5. Explain how a trade off is achieved between risk and return while taking financial
decisions.

1.10 FURTHER READINGS
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The process of long range planning retating to adding
or disposing fixed assets whose returns are expected
1o extend bevond one year.

Maximizing the nef present value of the firm while
taking financial decisions.

Net Present Value = Gross present value — Initial
outlay
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Decision relating go raising of funds from different
sources for imglemdgting the projects. It influences
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UNIT - 2 : TIME VALUE OF MONEY

Objectives
The objectives of this Unit are to:
o explain the significance of time value of money in managerial financial decision
making; '
e understand the concept of time value of money;

» learn the concepts of simple ‘interest and compound vatwe of a lumpsum and
compound value of an annuity in the context of investment decisions;

¢ understand the concept of present value of future returns; and

= discuss the concept of present value of annuity to be received in future periods.

Structure
2.0 Introduction

2.1 Time Preference for Money

22  Time Preference Rate-Simple Interest 0
2.3 Compeound Value (Future Value)

2.4 Compound Value of a Lumpsum O

2.5  Compound Value of an Annuity’

2.6 Present {or) Discounted Value ?\

2.7 Present Value of a Lumpsum Q

2.8  Present Value of an Ann

2.9 lllustrations

[

10 Summary

2.11 Self Assessment Questions
2.12 Further Readings

2.13 Key Words

2.0 INTRODUCTION.

A firm has to commit the funds in anticipation of the expected benefits in the future.
Particularly in rcgard fo capital budgeting decisions, the firm is committing current liguid
funds for expansion, modernization, replacement and acquisition of assets in anticipation of
benefits in future. All these financial decisions affect firm's cash flows. For example, if an
assetl is purchased, it would involve an immediate cash outlay (cash outfow) and it will
generate a series cash inflows during many years in future. Similarly, if the firm borrows Tunds
from & bank or public financial institution, it receives cash now and it is committing itself to
pay interest and repay principal amount in future periods. In other words, the firm's linancial
decisions involve immediate outflows or inflows of funds against which the inflows or
outflows will be oceurting at different points of time in future. In order that the firm should
take decision regarding the worthwhile and financial feasibility of the projeuts, both cash
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inflows and outflows should be compared. But they are occurring at different points of time.
Hence, sound financial decision making requires that the cash inflows and outflows occurring
at different points of time should be logically comparable. Absolute cash flows which occur at
different points of time are not directly comparable. These cash flows are differing in terms of
timing and risk. Hence, we have 1o adjust for their ditferences in timing and risk for the
purpose of achieving their comparability. The recognition of the concept of ‘time value and
money’ 1$ very important in financial decision making so as to achieve the object of
maximization of owners” welfare. As stated, in the previous lesson, the welfare of the owners
would be maximized when the net present value is created. by taking financial decisions.
Calculation of net present value involves discounting the cash inflows generated by a project
with an appropriate discount raie relevant to the timing and risks involved in such projects.

2.1 TIME PREFERENCE FOR MONEY

It is a matter of common understanding that a rational individual wouid not value the
opportunity to recetve some amount of money today as equivalent to the same amount of
money n futurc. Most people value the opportunity to receive meney now higher than an equal
amount to be received in fulure. This tendency is referred to as individual’s “time preference
for money’. Thus, an individual’s preference for possession of a given amount of cash now
rather than same amount at a future date is called “time preference for money’.

We can attribute this phenomenon to three reasohg, Edrstly, we are living in uncertain
world and we are not sure of future cash receipts .u se everything associated with tuture is
) ¥

subject to uncertainty. Hence, we would like to receiving cash now rather than future,
Secondly, we give preference to present cQgsumpti®h over future consumption of goods and
services because of the inherent risk of bein ble to enjoy future consumption. This is due
to iliness or death that is associatc h th® future. Hence, individuals acquire goods and
services and prefer present consum future consumption. Thirdly, we prefer present
cash to future cash because of g avai tlity of investment opportunities. For example, if an
individual is given a choice o 2 Rs.100/- now or Rs.100/- one year from now, he would
prefer to have Rs. 100/~ now becMlise he could carn some amount of interest say Rs.60/- by
depositing that amount in a bank. His total cash after one year will be Rs.106/-. Thus, he wants
to maximize his wealth by availing the opportunity to earn intérest on the present cash inflow.

Activity - I

What is time preference for money?

2.2 TIME PREFERENCE RATE SIMPLE INTEREST

The time preference for money is expressed by an interest rate and it can also be called
as the ‘time preference’ rate or the discount rate. For instance, if an individual’s time
preference rate is 10%, it means that he can forego the opportunity of receiving Rs.100/- now,
if he is offered Rs.110/- now that means Rs.100/- at present is equal to Rs.110/- after one year.
This is because, he will be earning interest of Rs.10/- on Rs.100/- in a year. Hence, the
individual is said to be indifferent between Rs.100/- now and Rs.110/- a year from now. The




time preference rate of individuals need not be the same and hence it is considered as
subjective. Another individual may be indifferent between Rs.100/- offered now and Rs.115/-
offered after one year implying that his time preference rate is 15%. Liks individuals, firms
have also time preference rate or discount rate which they use for evaluating alternative
financial decisions. ' '

2.3 COMPOUND VALUE (FUTURE VALUE)

When investment decisions involve more than one year, we have to extend the logic
explainéd above. Let us assume that an investor requires 10% interest ratc to make him
indifferent to cash flows beyond 2,3 or any number of years from now. Assuming that
individual’s time preference rate is 0%, he would like to receive on the principal amount of
one rupee at least Rs.1.10/- after one year or a total of 110% of the original outlay of one rupee
today. Thus, he would be receiving Rs.1.10/- at the end of the first year in exchange for his
principal amount of Rs.1/-. If the total amount so received (Rs.1.10/-) after one year is
reinvested, the investor would éxpe_ct 110% of that amount or Rs.1.21/- i.e, (Rs.] x 110 x
1.10) at the end of second year. In other words he would be getting interest at 10% on the
compound ainount available at the end of the first year i.c., Re.1. Thus at the end of second
year, he 'must have received Rs.1.21/- which when invested at 10% interast would work out
Rs.1.33/- Thus, the interest that is paid on the principal as well as on the intetest earned but not
withdrawn during earlier periods is called compound intgrestNLhe process of finding the future
value of a payment or receipt is known as compounding.

Activity — 11 O

Explaining the concept of compounding?

2.4 COMPOUND VALUE OF A LUMP SUM

Let i' represent interest rate per period, ‘n’ the number of pericds, and ‘F’ the future
payoff, or compound value. If the present amount P is invested at 1, rat¢ of interest for one
year, then the future value F\ (viz., principal plus interest) at the end of one vear, will be:

Fi=P(1+i)

The outstanding amount at the beginning of second year is: F,= P(1+}). The compound
sum at the end of second year will be:

Fa=P(1+i)

The general form of equation for calculating the future value of a lump sum after n
periods may, therefore, be written as follows.

F,=P(l+i) - (Eq2.0)




20

The term (1 + 1 )" is the compound value tactor (CVF) of 2 lump sum of Re.1, and it
always has a value grater than 1 for positive i, indicating jthat CVF jficreases as i and n
increase. '

To take an example. let us assume that an amount of Rs.1,000 is deposited are placed in
the savings account of a bank at S per cent interest rate. It will grow to Rs.1,050 at the end of
oneg vear, since F; = Rs.1,000( 1 + 0.05 ) = Rs.1,050. It may be noticed that the outstanding
sum of Rs.1,050 by the end of in the first year, will ‘&arty an interest of Rs.52.50, thus making
the outstanding amount equal to Rs.1,102.50 at the end of second year.

Fs =F(1+1)
Rs. 1030 (1 +0.05)
Rs.1,102.50

il
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i

Fs F,(1+1)
1,102.50 ( 1 +0.05)

= Rs.1,157.60

i

see from Table-A that the compound value factor for adump¥gum of one rupee (CVF) at § per
cent for one year is 1.05, for two years it is 1.1025 and for e years it is 1.1576. We can alsc
get the same values by applying the equation dIr

F,=P(1+1)" - (Eq.2.2) ?Q

Compound sum at the end OfQE@ = F,=1,000(1-+0.03) = 1050
Compound sum at the engeqf secOnd year = 1,000(1+0.05)° = Rs.1,102.50
Compound sum at the er ird year = 1,000(140.05)" = 1,157.60

The compourid value can be computed for any lumpsum amount at i rate of interest for
n years employing Equation-2.2 (given above)., But, the caleulation of a compound value is
very difficult if the amount is invested for a very long period say 20 years. However, in order
to overcome the computational problems, the compound value of ore rupee for various periods
of time at different rates of interest is available. Table A appended at the end of the course
material would show the compound values, To compuie the future value of & lumpsum, we

Thus, the compound value at the end of third year w:' | grow to: F;=Rs.1,157.60. We can

‘have to simply multiply the lumpsum by the compounding amount value factor (CVF) for a

given i’ anad ‘n’ from the Table A,

Let us Mustrate the use of Table-A. If we deposit Rs.50,000 in a bank which is paying
10% rate of interest in 10 year time deposit, the amount that would grow at the end of 10 years
can be ascertajned with the help of Table-A. First, find out the compound value factor at 10%
for 10 years (from Table-A) and the factor is 2.594. This factor from Table-A is obtained by
reading ten year period row and [0% column. Multiplying 2.594 factor by Rs.50,000, we get
Rs.1,29,700 as the compound value of Rs.50,000 at 10% for 10 years, Thus, for computing
fulure value of lumpsum with the help of Table-A, we can apply the following formula. FV =
P( CVF,; ) where FV is the future or compound value, p is principal amount and CVF,; is
the compound value factor where subscript ‘n’ refers to periods and  “i* rate of interest. Thus
in our example, the future value is:




FV= Rs.50,000 (CVFy.10)
=Rs.50,000 x 2.594 = Rs.1.29,700

2.5 COMPOUND VALUE OF AN ANNUITY

An annuity may be explained as a fixed payment or rcceipt each year for a specificd
number of years. For example, if you take a house or flat on rent, and promise to make a series
of uniform fixed payments over an agreed period, you are committed for annuity payments. If

you take housing loan, you are commilted to make’ cqua] installments towards the loan

repayment. The compound value of an annuity cannot be computed directly from Equation-
2.1, Let us illustrate the compuwtation of the Lompound value of an annuity. Suppose, a constant
sum of Re.1 is deposited in a savings bank at the end of the each year for five years at 6%
interest. This implies that Re.i deposited at the end of the first year will grow for four years,
Re.1 at the end of the second year will grow for three years; Re. at the end of third year will
grow for two years and Re.1 at the end of 4" year will grow for 1 year and the Re.1 at the end
of 5% year will not yield any interest. Using the concept of compounding value of a lumpsum,
we can computie the value of annuity. Thus the, compound value of Re.1 deposited in the first
year will be: Re.1 (1+0.06)" = Rs.1.262, that of Re.1 deposited in the second year will be: Re.
1( 1+.06 = Rs.1,191 and Re.! deposited at the end of third year will grow to Re.1 (1+ 06)" =

Rs.1.124 and Re.1 deposited at the end of fourth year willgrow to Re.1 (1+40. 06)' = 1.060.
Re.1 deposited at the end of the fifth year will not yieid aﬁcst The aggregate compound

value of Re.). deposited at the end of every year for fiyg vea uld be:
Rs.1.262 + Rs.1.191 + Rs.1.060 + Rs.1,000 Q.(ﬁ?
The graphic presentation of the cpigpoulid values of an annuity of Re.l at 6% rate of
~interest is shown in fg.1. It can be &@w for a given interest rate, the compound value

increases over a period.
0 t 2 3 4 ]

Deposit at the Re.} Re.l Re.! Re.l Re.1
end of year ' '

1.060

e 124

* 1191

& 1.262

s, 5.637
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Figure 2.1: Graphic Representation of Compound Value of an Annuity of Re.1
The computations shown in Fig. 2.1 can be expressed as follows:

Fs= A(IHY+A(IHY + A(IHY + A(1H) + A (Eq2.3)

Fs= - A[(. [H Y+ (1H )P+ (T4 P (1 )+ 1] (Eq.2.4.)

Where A s the annuity.

We can extend the above Equation for ‘n’ periods and rewrite it as follows:

F, = |A (1+iy-1 (Eg.2.5.)
i

Where A is the constant periodic flow of cash {annuity} and the term within brackets is
the compound value factor for an annuity of Re.1, which we shall be referred to as CFAF. -

For example, if an amount of Rs.100 is deposited at the end of each of the next three
years at 10 per cent interest rate, its compound value 6&0}&{@ Equation (3) is:

T
=
i

Rs.100 | (1.10¥ -1

0.10

= Rs.100 x 3.3] '
 Re331 ' -'

[t would be quite difficult to s@lve Equation (3) if n is very large. Our calculations are
facilitated by pre-calculated ound values of annuity of Re.l as givenin Table B at the
back of this book. This table nstructed under the assumption that the funds are deposited
at the end of a period. The compound value factor of an annuity {CVAF) should be
ascertained from the table to find out'thc future vaiue of the annuity.

Let us assurne that a firm deposits Rs.10,000 at the end of each year for five years at
10% rate of interest. How much would this annuity accumulate to at the end of fifth year?
From Table-B we find that fifth row and 10 per cent column gives us a CVAF of 6.105. [f we
multiply 6.105 by Rs.10,000, we obtain a compound value of Rs.61,050

We can also write the equation as under:
F\_lIr =A ( CVAFSI]U )

_ Where CVAF,; is the compound value factor of an annuity for ™ n periods at i rate of
interest. Applying the formula and using Table-B, we get:

FV= 10,000 (CVAF;,)

=10,000 x 6.165 = Rs.61,050




2.6 PRESENT (OR) DISCOUNTED VALUE

We have just seen in the foregoing analysis how any amount of present cash transforms
into an amount of cash of equivalent value to be received at the end of any number of future
periods. This increases our analytical power to compare cash inflows and outflows that are
separated by more than one period for the given time preference rate. Similarly, in a reverse
direction, we can workout the present value of future cash flows. The present value of a future
cash flow (future cash inflow or outflow) is the amount of current cash of equivalent
desirability to the decision maker to a specified amount of cash to be received or paid at a
future date. We can work out present value of a Jumpsum and present value of annuity in the
later part of the present unit. '

Activity —TII

Explain the concepts of discounted value?

2.7 PRES NT VALUE OF A LUMPSUM

We arrived at a conclusion earlier that an or with a time preference rate or
discount rate ‘i’ would remain indifferent between ow, and (1 +i ) one year from now,
or {1 +i ) after two years, (1 +1 ) after two (L +i) after ‘n’ years. We can now
raise some related questions: How much wou]%nvestor give up now to get an amount of
Re | at the end of one year, two years, ce years? Assuming a 10 per cent time preference
rate, we know that amount sacrificed inM@e beginning of a year will grow to F; = P (1+.10)
after a year. If the amount grows § Bz Re 1 after a year at 10 per cent, we can easily find out
the amount to be deposited and sa d in the beginning as follows.

Fr = P(r+i)

_ F;

P =
(1+1)
Re.l

P = = Re. 0.909
1.10 '

It implies that if the time preference rate is 10 per cent, the present value of Re 1 to be
received after one year is equivalent to Re.0.909. In other words, at a 10 per cent time
preference rate, Re | to be received after a year is 110 per cent of Re 0.909 sacrificed now.
This can also be interpreted to mean: Re.0.909 deposited now will grow to Re.] after one year.

Similarly, Rs.1 inflow at the end of two years can also be worked out easily. An amount
of P deposited now would growto F; = P (1 +1i ¥ after two vears. Therefore, if F, expecied
to be received after two years is Re. 1, the following amount should be deposited now:




R Re.1.00
p= = =0.826
(1+iY (1 +0.10)

Re.0.826 is the present value of Re.1 at 10 per cent interest rate to be received after two
years at 10 per cent discount rate. In other words, if Re.0.826 is deposited for two vears at an
interest rate of 10%, the total amount that we -get at the end of second year is Re.1. The
investor would be indifferent between Re. | after 2 years and Re.0.826 now. At 10 per cent
interest rate, Re.(.826 now will grow to Re. 1 after two years.

Similarly, the present value of Re.| to be received after thrce years will be:
Iy Re. 1.00

P= o = — = 0.751
1+ (1+0.10)

The present values can be worked out for any number of years and for any interest rate.
The following formula can he employed to caleulate the present value of a lump sum to be
received after some future periods:

Fa

ol |
(1 +i) | 0

The term in brackets is the Present Val Lr (PVF) and it is always less than 1.0 for

positive ‘i* indicating that a future amougt has aller present value.
When we want to know tl cse value of some amount, we need not make the

S
complicated calculations, We can%”l‘able C given at the end of the material which gives
the present value of Re.1 re%( paid) after ‘n’ periods at *i’ rate of interest. To find out

the “present value of a futl unt, we have simply to find out the Present Value Factor
(PVF) from the Table and mulfly it by the amount. Suppose that an investor wants to find out
the present value of Rs.50,000 to be received after 10 years. His interest rate is 10 per cent.
First we will find out the present value factor from Table-C. When we read row 10 and 10 per
cent column, we get 0.386 as the present value factor. Multiplying 0.386 by Rs.50,000, we
obtain Rs.19,300 as the present value. We can also write:

PV =F,( PVF,)

Where, PVF,; is the present value factor for n periods at 1 rate of interest, applying
the formula and using Table C, we get: '

Y%

i

Rs.50,000 (PVF 10,010)
Rs.50,000 x 0.386 = Rs.19,300

1l

2.8 PRESENT VALUE OF AN ANNUITY

An investor may have an opportunity to receive a fixed periodic amount otherwise
called as an *annuity’, for some number of years. The present value of such an annuity can be
found out by adding or aggregating all the present values of cash inflows received in different




vears. For example, an investor has time preference raL.e 10% and has an opport'uﬁi:lyi*lo receive
an annuity of Re.1 for five years, The present value of Re.1 received

o after one year1s: P=1/(1+0.10) =Re.0.909,

e after two years is, P=1/(1-10.10Y=Re.0.826,

e afier three years is, P=1/(1+0.10y’=Re.0.751.

o fter four years is, P=1(1+0.10)*=Re.0.683, and

« affer five years is P=1(140.10y’=Re.0.621."

" Thus the total present valuc of annuity of Re.1 for five years discounted at 10% is:
| 1 1 | o
P o= — + + F o —
(1+0.10) (140,10 (140.10) (140.10)" ~ (f+0:10Y
The present value of an annuity of Re.] for five years at 10 per cent discount, interest
rate is Rs.3.791. Notice that the present vaiue factors of Re. lafter one, two, three and’ four
years and so on can be ascertained from Table C, and when thgy are aggregated we obtain the
present value of -an annuity. The present value of an ann ity of Re.l for five vears at 10 per
cent interest rate is shown in Figure 2.2, The geney of present value of an annuity can
be written as: . @ ' :

A A A ?\ A
P = +- + o + :
(1+) (1+iy Q; : (1+0)"

where A is a payment (or rccei year, Above equation can be solved and expressed as
follows: . '

’ = Re 0.909 + 0.826 + 0.751 + 0.683 + 0.621 = Rs, 3.791

i

(1+)

The term in brackets is the Present Value Factor for an Annuity (PVAF) of one rupee.
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ﬁigure 2.2: Graphic Representation of Present Value of an Anunuity of Re.1 at 10%

_ End of Year

0 ' 1 2 3 4

Re.l  Rel Re.l Re.l RSeJ )
1.060
1.050 <
1.060 <
1.060 <
1.060 < ' | %—

3.791 O

L'

To illustrate, let us assume th@g@n receives an annuity Rs, 10,000 for five years. If

the rate of discount is 10% the p:ésent lue of 10,000 annuity is:
I

P=10,000 [1- -~
(1+0.10Y*

= 10,000 x 3.791 =Rs.37, 910.00

Similarly, if a persor, receives an annuity of Rs.5,000 for 5 years, the present value
discounted at 12% is:

: I
Po= 5000 |[1-

(1+0.12)°
= 5000 x 3.605 = Rs.18,025.00
As it is tedious to calculate present value of annuity for longer period, we can find out
such values with the help of Table-D i.c., Present Value of Annuity of One Rupee given at the

end -of the present material. To compute the- present value of annuity of Rs: 10;000- for five
years at [0% rate of interest, we should simply find out the appropriaie factor from Table-D




and multiply by the annuity value. In our example, the value of 3.791 solved using the
equation could be taken directly from Table-D. Reading from the fifth row and 10% column,
the present value of annuity factor PVAFs ¢ is 3.791. We can wrile the above calculation as
shown below:

Present Value of Annuity = A ( PVAF ;)

When PVAF,; is present value factor of an annuity of Re.] for n penods noat i rate
of interest, applying the formula and using Table-D we get

Rs.10,000 ( PVAFs o)

il

Rs.10,000 x 3.791 = Rs.31,791

Similarly, it can be noted from Table-D that the present value facter for annuity of Re.1
for 5 year period at 12% rate of interest, PVAF 5.12 = 3.603. Accordingly, the present value
of annuity of 5,000 for five years at 12% (interest) discount rate is = Rs.5,000 x 3.605 =
Rs.18, 025.00.

2.9 ILLUSTRATIONS

1. Calculate the present value of Rs.600 (a) received mr from now; (b) received at the
end of five vears; (¢) received at the end of fifteel 15, Assume a 5 per cent time
preference rate. B

Solution
Table C will be used to compute the L value,

a) The present value fac per cent for one year is: 0.952. Therefore, the present
value of Rs.600 at the e one year will be:

Rs.600 x 952 = Rs.571.20.

b) The present factor at 3 r:ef cent at the end of five year is: 0.784. Thare'ﬁ_)rc, present
- value of Rs.600 will be; Rs.600 x .784 = Rs.470.40,

¢) The present value factor al § per cent at the end of fifleen years is 0.481. Therefore,
‘present value of Rs.600 will be: Rs.600 % 481 = R5.288.60,

3. Determine the present value of Rs.700 each paid at the end of each of the next six yoars,
Assume # 8 per cent rate of interest,

Solution
As the present valug of anfiity is Rs,700 has to be computed, Table D wnl s used. The
present value tactor of an annuity of Re.l at 8 per cent for 6 years is 4,623, Therefore, the

present value of annuity of Rs, 700 will be: 4.623 x Rs.700 = Rs. 3,236.10.

3. Assume a |0 per cent discount rate, Compute the present value of Ré.'l,I{)O; R5.900;
Rs.1,500 and Rs,700 raceived at the end of the through four years. 39
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Tive (ii) subjective preference

Solution

Table C will be used to compute the present value of the uneven series of cash flows. The
computation is shown as follows:
P = Rs.1,100 x .909 + Rs.900 x .826 + Rs.1,500 x .751 + Rs. ?OOX 683

= Rs,999.90 + Rs.743. 40 +R5 1,126.50 + Rs.478.10
= Rs.3,347.90.

2.106 SUMMARY

The financial decisions such as acquisition of assets and procurement of funds arfect the
firm’s cash flows occurring at different points of time. There are cash outflows and inflows in
the case of capital expenditure decisions. Similarly if a firm borrows funds from banks and
financial institutions or issues bonds, there would be cash inflows initially but it is also
committing an obligation to pay interest periodically and return the capital amount at the end
of the specified number of years. [n aii such decisions, cash inflows and outflows are oceurr ing
at different points of time. In order that a firm should take a right decision in regard io these
decisions, the cash inflows and outllows should be logically comparable. The absolute cash
flows which ditfer in timing and risk are not directly comp#gable. Hence, cash flows become
logically comparable when they are discounted or adjuste® with discounting rate. This
approach is called recognition of ‘the time value of ygonev™fld the concept of time value of
money s very important in financial decision mak the timing and risk of cash flows is
not considered, the firm may make decisions inconNskefit with the objective of maximization

of owners’” wellare. Individuals have preferen bossession of & given amount of cash now
rather than the same amount at a future ti t is ‘called time preference money’. This time
preference for money assumes import ause of (i} uncertain environment in which we

QU progent consumption over future consumption {iii)
individuals® preference to hav t cash to future cash because of availability of the
investment opportunities, Hence, ime preference for money is expressed by an interest
rate. The interest rate or required rate of return from the investment would compensate the
investor for both time and risk involved in cashflows.

The required rate of return = risk free rate - + risk premium

I the investor’s required rate of interest is 10%, he would be investing Rs. 100/- at 10%
rate of interest and at simple rate of interest the total amount that he is expected to get al the
end of the year is Rs.110/~. This can be interpreted to mean that the individual is prepared to
sacrifice Rs.J00/- today for getting Rs.110/- after one year. In other words the value.of

Rs.110/- to be received at the end of one year is equal to Rs. 100 now.

In case when the investor has an opportunnv of investing a sum of money for a number
of years at 10% compeund rate of interest, the vaiue of such compounded amount that can be
obtained. Assuming the principal amount and interest accruing at the end of every vear are
further invested and it is not withdrawn during the earlier perieds, this can be worked by the
formula

Fos P (1)




Thus, the compound value of lumpsum amount can be found out. For example, a Sum.__of
Rs. 100 deposited at compound rate of 10% for 5 years would give us

Rs.100 (1 + 0.10)° =100 x 1.611 =Rs.161.1
When an investor deposits fixed sum of money say Rs.100 in his savingé account at the

end of each year for five years ‘at compound interest rate of 10%, we can workout the
compound value of annuity of Rs.100 by applying the formuia:

(1 +1)n

= 100 x 6,105 =Rs.610.50

_ The compounding technique explained above also helps us at transtating any amount of
‘present cash to an amount of cash of equivalent value o be received at the end of any number
of future periods. The present value of future cash in flows or outflows can be worked out by
using an appropriate discount rate, The present value of a fgture cash inflow or outflow is the
amount of curtent cash that is equivalent desirability go a‘gpecified amount of cash to be

received or paid at a future date. [n this context, we ¢ rk out the present value of a
lumpsum amount of Rs.1000 to be received at thgfenMpt one year at 10% discount rate. The
present value is Rs.1000/1.10=Rs.909. In other Wgid, the present value of Rs.1000 to be
received at the end of one year when discou 10%" is equivalent to only Rs.909.

If an investor has an opportunij ceive constant periodic amount for certain numbei
of years, we can work out the present Ve of such annutity, For examplc, if an investor has an
opportunity to receive an annuj s.100 for four vears we can work out the present value of
such an amount of Rs.100. The present value,of an annuity of Rs. 106 for four years at
10% rate of (interest) dlscount works out 1o Rs.3, 16.9

Thus, we can incorporate the time preference for money in the financial decision
making which involves cash inflows and outflows at different points of time. The
computations in this regard are availablz readily in the Tables appended at the end of the book.
Students are advised to workout simple exercises using the Tables as given at the end of the
study material. :

CONSULT
Table ~ A : Compound value of Re.1/- _
Table — B : Compound Value of an anpuity of Re.1 for N periods
Tabl_é_: -C .: Present Value of Re. [.

Table — D : Present Valﬁ"f; of an énnuity of Re.1

29



2.11 SELF ASSESSMENT QUESTIONS

A. Short Answer Questions _

1. “Individuals show a time preference for money’. Explain the statement,

2. Why is the consideration of time important in financial decision 1ﬁaking?
3. What is meant by compound value of annuity?
4

Explain present value and future returns.

B. Long Ahs_'wer Questions
I Explain the mechanics of calculating the present value of cash flows.
2. Distinguish between pre.sent.value of a lumpsum and future value of a lumpsum,
3. Distinguish between present value of annuity arid/compound value of an annuity.
4. Determine the future values utilising a time preference rate of 9 per cent

i) The future value of Rs.15,000 invested now for a period of four years.

ity The future value at the end of five vears of an investment of Rs.6,000 now and
~ ofan investment of Rs.6,000 one vear from now.

iif)  The future value at the end of eight yearsof alNgnnual deposit of Rs. 18,000 ecach
year,

iv)  The fucure value at the end of eigt @ of annual deposit of Rs, 18,000 at the
beginning of each vear. :

v)  The futre valucs at the end o years of a deposit of Rs. 18,000 at the end of
the first four years and geithdkawa! of Rs. 12,000 per year at the end of years
five through seven. - % ' )

3. Compute the preset va each of the following cash flows using a discount rate of
[3 per cent. o

i) Rs.2,000 cash outflow immediately.
i) Rs.6,000 cash inflow one vear from now.
i) Rs.6,000 cash inflow two years from now.
iv)  Rs.4,000 cash outflow three years from now.
v} Rs&.7,000 cash inflow threg years from now,
Vi) Rs.3,000 cash inflow four years from now,
vit)  Rs.4,000 cash inflow at the end of each of the next five YEars,
viil) 184,000 cash Iaflow at the beginning of each of the next five years,
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2.13 KEY WORDS

Annuity

Discounting

Discount Rate

Compounding

A series of receipts or payments of a fixed amount for
a specified number of years. Alternatively, pattern of
cash flows that cqual in each vear. Equal annual cash
flow.

The process of finding the present value of a series of
future cash flows. Also called present value analysis.

Discounting is reverse of compounding.

The rate used in the discounting process to determine
present values of future benefits.

The arithmetic process of determining the terminal
value of a series of cash flows when the principle of
compound inteigst is\gsed.

O
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TABLE A-Compound Value of Rs. |

1%

. 23047000.0

Period 2% 3% 4% 5% 6% 7% . 8% 9% . 10% 12% 14% 15% .
P L0100 1030 1040 LGS0 1.060  1.080- 1.090 LI00 1020 114D 1.150 _ _

2 020 1.040 1061 1082 1102 1124 1145 1166 118  1.210 1.254 1300 1.322

3 1030 RO6L 1093 ¢ 1125 1IS8  LI91 1.225 1260 1295 133t 1.403 1482 1.521

4 1041 1082 1126 1170 1216 1262 1301 1360 1412 1.464 1574 1689 1,749

5 LOS1 1104 159 i217 1276 -1.33%8  1.403 1469 1539 16l 1.762 - 1.925 2011

6 1062 1026 1194 1.265 1340 1419 .1.501 1587 1677 - L772 1975 2.195 2313
7 1072 1149 1230 1316 1407 1504 1606 1714 1.828 1949 2211 2502 2.660
8 1083 1172 1267 1369 1477  1.594 1718 1851 11993 2144 2476  2.853- 3:059
9 1094 1195 1305, 1423 1551 1689 1.83% 1999 2,072 2358 2773 3252 3.518
105 1219 1344 1480 1629 1791 1967 2489 2367 2594 3106 3.707 4.046
11 L1l6 1243 1384 1539 3710 1898 2404 2332 2.580 2853 3479 4226 4.652
12 LI27 1268 1426 1601 1796 2012 2252 2518 2813 3438 3896 4818 . 5350
13 1138 1294 1469  1.665 1886 2033 2410 2720 3.066 3452 4363 5492 6.153
14 1149 1319 1513 1732 1880 2261 2.579 2937 3342 3797 4887 6.26] 7.076
15 LI61 1346 1558 1.801 2079 2397 2759 - 3172 3.642 4077 5474 7138 8.137
16 1173 1373 1605 1873 2083 2540 2952 3426 3970 4595 6130 8.137 9.358
17 1184 1400 1653 1948 2292 - 2.693 31597 3700 4328 5054 686 9.276 10.761
18 1.9 1428 L702 2026 2407 2854 3380 3996 4717 5560  7.690  10.575 12,375
19 1208 1457 1754 2107 2527 3026 3.617 4316 5142 6016 8613  12.056 14232 -
20 1220 1486 1.806 2091 2653 3207 3870 4661 S5.604 6728 9646 13743 - 16367
25 1282 164l 2094 2666 © 3386 4202 5427  6.8488.8.623 10.835  17.000 26462 32519
300 1348 1811 2427 3243 4322 5743 7612 . 10.06 268 17449 29960 50940  66.212
Period 16%  18%  20%  24% 28% 3%:. 0%  50% 60% 70% 80% 90%

1 LI60 1180 1.200 1240 1280 {8 360 [400 1300 1.600 1700 . 1.860 1900
b3 1.346 1392 1440 1538 1.633. 1.74% 1.850 1960 2250 2560  2.890 3240 3.640
37 1561 1643 1728 1907 2. 300 2515 2744 3375 4096 4913 5832 6859
4 L8IL 1939 2074 2364 26 036 3.421 3.842  5.062 6544 8352 10498 13.02
5 2100 2288 2488 2932 3436 Y4097 4653 5378 7.594 10486 14199 18896  24.761

6 2436 2700 2986 3635 4398 5200 6328 7.530 11.39) 16777 24138 34017 47.046

7 2.826  3.185 3583 4508 5629 6983 8605 10541 17.086 26.844 - 41.034 61222 89387

8 3278 3759 4300 5590 7206 9217 [L703 14758 25629 42950  69.758  [10.200  169.836
9 3803 4435 5160 6931 9223 12066 15917 20661 38.443 68720 I18.588 198.359 322688
10 4410 5234 6192 . 8594 11806 16.060 21.647 28925 57.665 109.951 201599 347.047 613,107
I 5017 6176 7430 10.657 15112 21199 29.439 40496 86498 175922 342719  642.684  1164.902
125926 7288 8816 13215 19343 27.983 40.037  56.694 129746 281.475 582.622 1156.831 2213.314
I3 6886 8599 10.699 16.386 24759 36937 54451 79372 194.619 450.360 990.457 2082.295  4205.207
14 7988 10.147 12839 20319 31961 48757 74.053 111120 291929 720.576~ A683.777 3748.131  7990.065
15, 9266 11.974 13407 25196 40565 64359100712 155568 437.894 1152021 2862.421 6746.636 15181.122
16 10748 14129 18488 31243 51923 84954 13697 217,795 656.84 18447  486.0 12044,  28844.0
1712468 16672 22186 38741  66.461 11214 18628 304.9T# 08526 29505 82724 21859,  54804.0
L8 14463 19.673 26,623 48.039 85071 148.02 25334 426879 14779 47224  14063.0  39346. 104130,
1916777 23214 31.948  59.568 10889 10539 34454 S97.630 22168 75558 239070  70824.  197840.0
20019461 27393 38338 73864 13938 25792 468.57 836.683 33253 12089.0 406420 127480, 3759000
25 40874 62.669 95396 216542 47890 1033.6 2180.1 4499.880 25251. 126760.0 S77060.0 2408900. 93076000
30 85850143371 237.376 634.820 16455 4142.1 10134, 24201432 191750, 1329200, £193500.0 45517000



TABLE B-Compound Valee of Annaity of Re. | for N periods -

Priod 1%

6% 7%

9%

53312

2% 3% % 3% 8% 9% 12% 14%
1 [.00G 1.000 1.660 . 1000 - 1.000 1.o00 L.o00. . 1.000 1.000 1000 1.000 1.000.
2 2.010 2,020 -2.030 2.040 2.050 2.060 2070 2.080 2.090 2.100 2120 2.140
3 3.030 3.060° J3.091 0 3022 3052 3184 3.215 3.246 3:.278 3.310 3374 - 3.440
4 4.060 4.122 4.184 4.246 4.310 4.375 4.440 4.506 4.573 4.641 4.770 - 4.921
5 5.101 5.204. 5.309 3416 55260 5737 5.75% 5.807 5.985 6.105 6.353 6.610
[ 6.152 6308 6.468 6.633 6.802 6.975 7.153 7.336 7.523 7.716 8.15 8.536
7 7214 7434 7.6062 7.898 5.142 8.394 B.654 8.925 §.200 9487 10.089 16.730
8 8286 . . 8.583 8.892 9.214 9.549 9.897  10.260  10.637 11.028 1.436 12.300 13.233
9 . 9.369 9.755 10.159 10583 11027 11491 11.978 12.488 13.021 13.579 14.776 16.085
1o 16,462 10.930 1464 12,006 12,578 13181 [3.816 14487  15.193 15.937 17.549 9.337
11 11,567 12,169 12.808 13.486 14207 14972 15784  16.643 17.560 18.531 20,655 23.044
12 12,683 13412 14.192 15026 15917 16.870 17.888 18.977 20,141 21.384 24133 21271
13 13809 14,680 15.618 16,627 17.713  18.882 20.141 21495  22.853 24523 28.029 32.089
14 14947 15974 17086 18292 19599 21.051 22550 24215 26.019 27.675 32393 37.581
15 16097 17.293 18.59%  20.024 20579 22276 25129 27152 29361 31.772 37.280 43.842
16 17.258 18.639 20.157 21,825‘ ' 23;,657‘ 25.673 27888  30.324  35.003 35.950 42.753 50.980
17 18430 20012 201762 23.698 25840 28213 .30.840 33750 36.974 440,545 48.884 59.118
18 19.615° 21412 237414 25645 28132 30906 33990 37450 41.30! 45.599 55750 68.354
19 20.81  22.841 2517 27671 30.539 - 33760 37.379  41.446 46018 31159 63.440 78.969
20 22019 24297 26.870  29.778 33.066 36.786 40.995 45762  51.160 37.275 72,052 91.025
25 28243 32.030 - 36.459 (41646 47727 54.865 63249 TINQ6 84701 98.347 133.334 181.871
30 34785 40.568 '47.575  56.805 66.439 19058 94461 1 136.308  164.494 241.333 356.787
Period 16% 18% 20% 24% 28% 2% 8 33% 4 30% 60% 0% 8%
1 1.000 1.000 1.000 1.000 1.000 . 1.000 1.000 1.0G0 1.000° 1.000 1.000
2 2.160 2.180 22200 2.240 0 320 2.360 2.400 2,500 2.600 2.700 2.800
3 3.506 3572 3640 3778 4.062 4210 4.360 4.750 5.160 3.590 6.040
4 5.066 5.215 3.368 5.684 6.362 6.725 7.104 8.125 9.236 10.503 “11.872
3 6.877 7.154 7.442 8.048 8,700 9398 10.146 10.846 3.188 15810 1§.855 22.370
6 8.977 9.442 9930  10.980 12136 13.406 - 14.799 16.324  20.781 26.293 33.054 41.265
7 11.414 12,142 12.916 14615 16.534 - 18696 21.126  23.853 32172  43.073 571910 75.278
8 14240 15327 16,499 19,123 22163 25.678 29.732 34395  49.258 69.915 98.2235 136.500
9 17518 19.086 20799 24712 29.369 34895 41435 49153 74887 112.86 167.983 246.699
W 21321 23.521 25959  31.643 38.592 47.062 47352  69.814 113.330 181.585 286.570 445.058
11 25733 28.755 32150 40238 50399  63.122 78998  98.739 170.995 291.536 488.170 802.105
12 30.850 34931 39.580  50.985 65510 84320 108437 139.235 257493 467.45% 830.388 1444.788
13 36786 42219 48497 64110 B4.853 112303 148475 195929 387.239% ° 748933 1413.510 2601.619
14 43672  50.818 59.196  80.496 -109.612 149240 202.926 275.300 581.859 i199.293 2403 968 4683.914
15 51.660  60.963 72.035 100.815 141.303 197.997 276.979 386.420 873.788 1919.869 467,745 8432.045
16 60.925  72.939% 87.442 126.011 181.87 26236 377.69  541.99 13117 3072.8 - 6930.2- 15179.0
17 71.673 87.068 105.931 157,253 23379 34731 5146 759.78 1968.5 4917.5 11816.0 27323.0
1§  84.141 103.740 128.17 195994 . 300.23 45945 700.94 . 10647 29538 7868.9 20089.0 49182.0
19 98.603 123.414 154.740 244.033 38532 60747 95428 1491.6 44317 12591.0 341;2(0 88528.0
200 115,380 146:628 186.688 303.601 49421 $02.86 12088 20892 66485 20147.0 38059.0 159350.0
25 249214 342.603 471981 898.092 17068 32268 60530 | 1247.6 . 50500.0 211270.0 $24370.0 30111004
30 790.948 1181.882 2640.916 58732 129410 28172.0 60501.0 383500.0 2215400.0 11705000.0  36896000.0




TABLE C - Present Value of Re. 1

.00

Pericd 1% 2% 4% 1% 5% 6% 7% 8% 9% 10% 12% 14% 15%
! 990 980 97 962 952 943 935 926 917 900 893 877 870
2 920 961 943 925 907 890 873 857 842 826 797 769 756
3 970 942 915 889 864 840 816 794 72 751 712 675 658
4 961 924 889 835 823 792 763 735 708 683 636 542 572
5 51 906 863 822 784 747 713 68} 650 621 567 519 497
o 042 BKR 838 750 746705 .66 630 596564 507 A56 32
7 933 871 813 760 T 665 623 583 547 513 452 400 376
8 923 853 789 730 677 627 582 540 502 467 404 351 327
9 814 837 766 703 645 592 544 500 460 424 361 308 284
(0 905 820 744 676 614 558 508 463 422, 386 322 276 247
i 896 804 722 650 585 527 475 429 388 350 287 .237 215.
i2 887 788 701 625 557 497 444 397 356 319 257 208 187
13 &79 973 681 601 530 469 4I5S 368 326 290. 229 182 163
14 &70 758 661 577 505 442 388 340 299 263 205 160 141
13 861 .743 642 553 481 417 362 315 275 239 183 140 123
16 853778 623 534 458 394 339 297 252 218 163 123 107
17 844 714 605 513, 436 371 317 270 231 198 146 108 093
RE3 836 700 587 494 416 350 296 250 212 180, 130 095 081
19 828 6% 570 475 3% 331 276 232 194 164 16 .083 070
20 820 673 554 456 377 31z 258 2 178 149 104 073 061
25 780 610 478 375 295 233 184 146 116 092 039 038 030
30 742 552 412 308 231 17 131 Qf) 075 057 033 020 015
Period 16%  18%  20%  24% 25@2% 6% - W% 0% 6% 0% 80% 90%
1 862 847 833 306 781 V758 733 T4 667 625 588 556 526
2 743 718 694 650 610 574 541 510 444 391 346 309 277
3 641609 570 524 A77 435 398 364 296 244 204 171 146
4 552 516 482 423 373 329 292 260 - -.198 153 120 095 077
5 476 437 402 341 291 250 218 186 132 093 070 053 040
6 410 370 1335 275 227 189 158 133 088 060 041 029 021
7 354 314 279 222 278 143 116 095 059 037 024 016 o1l
8 305 266 233 179 139 108 085 068 039 023 014 009 006
9 263 226 194 144 108 082  .063 048 026 015 008 003 .003
10 227 191 162 116 085 062 .046 035 017 009 005 0037 002
11 195 162 135 094 066 047 034 025 012 006 003 002 001
12 168 137 12 076 052 036 025 018 .008 004 002 001 001
13 45116 093 061 040 027 018 013005 002 001 001 001
14 125099 078 049 . 032 021 014 009 003 001 001 000 000
15 408 084 065 040 025 016 010 006 002 001 000 000 ©.000
16 093071 054 032 019 0i2 007 005 002 001 .000 .600.

17 080 060 045 026 D15 009 005 £003 001 000 000

18 069 050 038 021 012 007 004 .002 .000 .000 060

19 060 043 031 017 009 005 003 002 000 000

20 031 037 . 026 0t4 007 004 002 001 000 000

25 024016 010 005 002 001 .000 000

0. 012007 004 002 001000




TABLE D - Fresent Value an Annuoity of Re. 1

Period

5% 6%

1% 2% 3% 4% 7% 8% 9% 10%
i 2980 0.980 0.971 0.962 0.952 0.943 0.935 0.926  0.917 05069
2 R 1.942 1.913 1886 1.859 1833 1.808 1783 1759 1.736
3 ran 2,884 2.829 2.775 2723 2673 2,624 2577 2531 2487
1 W 3808 8.717 3.630 3.546 1,463 3,387 3312 3240 3170
5 1833 4703 4.580 4452 4.329 4212 4,100 3993 3890 3.791
6 2745 5601 5417 5.242 5.076 3.917 4.766 4623 4486 4355
7 I 6AT2 6.230 6.002 5.786 5.582 5.389 5.206 5033 4.868
8 1632 7.325 7.020 6.733 6.463 6.210 5.971 5747 5535 5335
9 $.566  8.162 7.785 7.435 7.108 6.802 6.515 6247 6995 5759
10 saii 8983 8.530 8111 7.722 7.360 7.024 6710 6418 6145
I 10368 9787 9253 8.760 8.306 7.887 7.499 7139 6805 6493
12 1.255 10575 9.954 9,385 8.863 §.384 7.943 753 7161 6814
i3 12134 10348 10.635 9.986 9.394 8.853 8.358 7904 7487 7.103
14 13.004 12106 11.296 10.563 9.899 9.295 8.745 8244 7.786 7.367
15 13.865  12.849 11.938 11118 10.380 9.712 9.108 8559  8.060 7.606
6 14718 13.578 12.561 652 10838 10.106 9.447 £851 8312 7.824
(7 15562 15.292 13166 . 12,166 1274 10:477 9.763 9122 8344 8422
18 16398 14.992 13.754 12,659 11.690 10,059 9372 8756 8201
19 17226 15.678 14.324 13.134 12,085 10336, 9.604 8950 8365
20 18.046 16351 14.877 13.590 12.462 10,594 9.8(8  9.128 8514
25 22023 19.523 17.413 15.622 14.09: 11,654 10675 9.823 9.077
30 25,808  22.397 19.600 17.292 15.3 13.765 12.409 11258 10.274 9.427
Period 1% 14% 16% @38% 20% 24% 28% 329 36%
1 0.893 0.877 0.862 0.847 0.833 0.806 0.781 0758 0.735
2 1 690 1.647 1.605 1.566 1528 1457 1392 1332 1276
3 2102 2322 2246 2,174 2,106 1981 1.868 1766 1674
1 3.037 2.914 2.798 2.690 2.589 2.404 2241 2096 1966
5 3.605 3.433 3.274 3.127 2.991 2.745 2532 2345 2181
6 410 3.889 3.685 3.498 3.326 3.020 2.759 2534 2339
7 4.564 4.288 4,039 3.812 3.605 3.242 2.937 2678 2455
8 4.968 4.639 4344 4.078 3.837 3.421 3.076 278 2.540
9 5.328 4.946 4.607 1.303 4.031 3.566 3.184 2868 2.603
10 5.650 5216 4833 4.494 4193 3.682 3.269 2930 2.650
1 5.938 5453 5,029 4.636 4327 3.776 3335 2978 2683
12 6.194 5.660 5.197 4.793 4.439 3.851 3.387 3013 2708
13 6.424 5.842 5342 4.910 4.533 3.912 3427 3040 2727
14 6.628 6.002 . 5.468 5.008 4611 3.962 3.459 3061 2740
Is 6.81 6.142 5.575 5.092 4.675 4.001 3.483 3076 2750
16 6.974 5.265 5.69 5.162 4.730 4.033 3.503 3.088 2758
7 7.120 5.373 5.749 4.222 4.775 4.059 3518 3097 2763
18 7.250 6.467 5818 5.273 4312 4.080 3529 3104 2767
19 7.366 6.550 5.877 5.316 4.844 4.097 3539 3100 2770
20 7.469 6.623 5.929 5.353 4870 4.10 3.546 I3 2772
25 7.843 6.873 6.097 5.467 4.948 4.147 3.564 3122 2776
30 3.055 7.003 6.177 5.517 4.979 4.160 3.569 3024 2778







“BLOCK - I1: INVESTMENT DECISION _

This block discusses the irmportance of studying investment_-p'ropo'sﬁlé and
types of investment proposals and their evaluation. It consists of three units.

Unit 3 mtrodL}ées the nature and importance of investment decision and
investment evaluation cntena

Unit 4 presents mveslment appralsal technidues and the process 01‘ capital
budgetmg under rationing.

Unit 5 describes the concept of ¢ risk’, nature of ‘risk méasurement’, and
techniques to handle the rlsk ' :
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UNIT - 3 : INTRODUCTION TO INVESTMENT
__ DECISIONS | -

Objectives _
After studying this unit, you should be able to:

» estimate Cash flows and appreciate the relevant aspects covered under capital
budgeting process; T |

e explain the kinds of investment decisions and proposals and underlying rationale of
these proposals; :

« describe the nature of investment decisions and their significance; and

e explain the associated variables and their impact on effective investment decisions.

Structure
3.0 Introduction _
3.1  Significance of Capital Budgeting Decisions

3.2 Rationale of Capital Budgeting Decisions
3.3 Classification of Investments 0

3.4  1dentifying Relevant Cash Flows _' O

35 Tax Effects S; S

3.6  Working Capital Effects

3.7  Time Horizon Effects Q~

3.8  Extetnal Effects ' = _ |
39  Keeping Operating and Fitfice Flows Separate
3.10 Effect of Inflation .

3.11 Computation of Cash Flows

32 Hlustrations

3.13 Summary _

3.14  Self Assessment Questions
3.15 Further Readings

3.16 Koy.Words

. 3,0 INTRODUCTION

Every business unit irrespective of its size and natural process modernizes, upgrades,
replaces the assets of long-term nature such as land and buildings, plant and machinery, ete.
Hence, an understanding of various kinds of such proposals, thelr nature, the underlying
rationale and relevant aspects covered under this process in addition to how such proposals are
ovaluated, enhances the quality of such decisions
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3.1 SIGNIFICANCE OF CAPITAL BUDGETING DECISIONS

The financial management focuses not only on the procurement of funds but also on their -
efficient use with the objective of maximizing the owners wealth. The allocation of funds is,
therefore, an important function of financial management. The allocation of funds involves the
commitment of funds to assets and activities. It is also referred to as the investment decision

~ i.e. making a choice regarding the assets in which funds will be invested. These assets fall into

two broad categories: (i) short-term or current assets; and (ii) long term or fixed assets.
Aceordingly, there are two types of investment decisions viz., short term investmeni decision -
and the long term investment decision. The long term nwestment decision is widely known as
capital budgeting or the capltal expenditure decision.

The caplta[ ‘budgeting decisions pertain to fixed assets/long term assets. The capital
budgeting decision, therefore, involves a curtent outlay or series of outiays of cash resources in
return for an anticipated flow of future beénefits. In other words, the system of capital
budgeting is employed to evaluate expenditure decisions which involve current outlays but are
likely to produce benefits over a period of time longer than one year. These benefits may be
either in the form of increased revenues or reductions in costs. Capital cxpenditure
management, therefore, includes addition, disposition, modification and replacement of fixed
assets. : :

Capital budgeting decisions are of paramount impdglag€c in financial decision making, In

the first place, such decisions affect the pr()-ﬁrua firm. They also have a bearing on the

competitive position of the unlerpnse This is & because of the fact that they relate to

fixed assets.

True current assets are impor opE_ rations, but without fixed assets, the firm would
not be able to operate. Further, the strategic” investment decisions-as against “tactical™
which involves relatively sm ount of funds. Therefore, such capital investment decisions
may result in a major departul what the company has been doing in the past, Acceptance
of a strategic nvestment will inVolve a significant change in the company’s expected profits
and in the risks to which these profits will be subject. These changes are likely to lead
stockholders and creditors to revise their evaluation of the company.

Thus, capital budgeting decisions determine the future destiny of the company. An
opportunc {nvestment decision can yield spectacular returns. On the other hand, an ill-advised
and incorrect investment deeision can endanger the very survival even of the large sized firms.
A few wrong decisions may force the {irm into bankruptcy. ' L

Secondly, a capital expenditure decision has its effect over a long time span and
ingvitably affecis the company’s future cost structure. To illustrate, il a particular plant has
been purchased by a company to start a new product, the company commits itself to a sizable
amount of fixed assets, in terms of labour, supervisors’ salary, insurance, rent of the building
and so on. If the investment, in future turns out to be unsuccessful or yields less profit than
anticipated, the firm will have to bear the burden of fixed assets unless it writes off the
investment completely. In short, a firm’s future costs, break even pmnts sales and profits will
be determined by the firm’s selection of assets.

Thirdly, mpltal investment decisions, once made, are not casily reversible without much
financial loss to the firm. It is because there may be no market for second hand plant and
equipment and their conversion to other uses may not be financially feasible. '




_ Further, capital investment decisions, involve costs and the majonty of the Tirms nave
scarce capital resources. This underlines the need for thoughtful, wise and correct investment
decisions, as an incorrect decision would not only result in losses but alse prevent the firm
f_’;"om earning profits from other investments which could not be undertaken for want of funds.

The field of investment decisions is both comprehensive and challenging. [t clearly plays
a vital role in assisting most business firms to achieve their various goals {(e.g., profitability,
growth, stability, risk reduction, social goals, etc.). It has been closely allied to the cconomic
problem; which is rather broadly defined as the allocation of scarce resources among
competing alternatives. Since virtually no unlimited resources situations exist, the firm is
placed in the same position as is the aggregate economy resources must be allocated among the
best alternatives. The allocation of funds is, therefore, an important function of financial
management as 1t involves the commitment of funds to assets and activities. Analysis of capital
expenditures is predicated on the knowledge of the cash outflows needed to acquire assets and
the cash inflows that are expected to result from their use. .

3.2 RATIONALE OF CAPITAL BUDGETING DECISIONS

The rationale underlying the capital budgeting decision is efficiency. Thus, a firm must
replace worn out and obsolete plants and inachinery, and acqyire fixed asscts for current and
new products.  All these involve strategic investment decjgiondhat will enable the firm to
achieve its objective of maximizing profits either by way Mjp€reased revenues or by cost
reduction.  The quality of these decisions is imgrovdgd by capital budgeting. Capital
expenditure decisions are of sonsidéra_ble_ significandg toghe firm as the futurc success and
arowth of the firm depends heavily on them. unately, they are not easy io take. There
arc a number of factors responsible for this. L% '

The benefits from investments are r8eived in some future period, which is uncertain.
Therefore, an element of risk is r@ &d. For instance, a decision to acquire an assct that is
going to last for 15 years requires a w’ ar forecast. A failure to forecast correctly will lead to
serious errors which can be correcicd only at considerable expense. Revenue involves
estimating the size of the market for a product and the expected share of the firm in that. These
estimates depend on a variety of factors, including price, advertising and promotion,.and sales
effort.

Adding to the uncertainties are the possibilities of shifts in consumer preferences, the
actions of competitors, technological developments and changes in-the economic or political
environment. Problems also arise because costs incurred and benefils received from the capital
budgeting decisions occur in different time periods. They are not logically comparable because
of the time value of money. It is not often possible to calculate in strictly quantitative terms afl
the benefits or the costs relating to a particular investment decision.

3.3 CLASSIFICATION OF INVESTMENTS

Any useful scheme of controlling investments must be based on a classification of types
of investments. Different kinds of investments will require different types of analysis.
Subsequently, a careful examination of each investment proposal for the purpose of classifying
it properly will often eliminate costly errors in allocating resources.




Dependent, independent, and mutually exclusive investments

In evaluating the investment proposals, it is important to be aware of the possible inter-
relationships between pairs of investment proposals. A given investment proposal may be
economically independent or dependent, of another investment proposal,

An independent investment is one that can technically be undertaken whether or not any
other investment proposal is accepted and implementiad. The benefits and costs of such an
investment are not affected by the acceptance or rejection of other proposals. In other words,
the investment stands alone and remains virtually unaffected by any concurrent or subsequent
investment decision, except, of course, those subsequent investments specifically intended to
‘alter the investment's operating characteristics (for investments specifically intended to -aiter
the investment's made to increase efficiency or output or materially change the design of the
product}. Management must constantly be alert to ways of reducing costs or improving
products, and such improvement in previous investments do not keep them from bemg
classified as independent at the time they are first being analyzed.

An investment proposal is said to be economically dependent if the cash flows
associated for the first investment are affected by the decision to accept or reject the second
investment, the first investment is said to be economically dependent on the second. The
dependency relationship can be further classified. If @ decision to undertake the -second
investment will increase the benefits expected from the fiNg, the second investment is said to
be complement of the first. If the decision to undertake cond investment will decrease the
benefits expected from the first, the second ig/5aM to be a substitute for the first. In the
-extreme case when the potential benefits terived from the first investment will
completely disappear if the second invest is accepted, or when it is technically impossible
to undertake the first when the second h;% aceepted, the two investinents are said to be
mutually exclusive. It is also po to Uefine an extreme case for investments that are
complements. Suppose that the sc nvestment is impossible (technologically) or would
result in no benefits whatso%w Irst were not accepted. Then the first invesiment can be

said to be a prerequisite of th nd.
Profit (service) maintaining and profit (service) adding investment

[nvestments may fall into two basic categoties, profit maintaining and profit adding. For
exnrnple, the replacement of & worn-out printing press with a new machine having twice the -
hourly production capacity Is both profit maintaining and profit adding, If the new machine
had the same output as its predecessor, the investment would have been profit maintaining, -
Within the public domain, the widening of a two-lane highway into four lanes i3 an investment
that both maintaing and adds service,

-Sinee there Is often an overlap in the profit or service maintaining and adding aspects of
an investment, it is more convenient to view invesiment as either replacement or new. These
two types are discussed in detail, below:

Replncemeni Tavestments

The following factors should be consiclered while making & replacement decision. These
faclors represent an expansion of the underlying considerations in formulating long-tange
capital budgeting plans,




s The annual obei‘ating costs of the exisﬁﬁg and broboscd assets. -
e The cost eﬂ"ectivéness of an overhaul of the existing assets,
‘e The potential alternative uses of the new assets if market COﬂdlt]Ol'lS change.
o The probabllltv of new and more efficient eqUIpment becoming available in the f uture.

¢ The antlc1pated demand continuing for products or services currently belng produced.

These factors are apphcable to decisions regarding replacement of equipment rather than
to manufacturing procedures or processes. However, with rapidly changing technology, the
latter are becoming increasingly more important. Manufacturing engineers view manufacturing
processes as the primary factor in the plan design (or re-design). Further, they view buildings,
facilities and equipment as a part of the process. The capital budgeting process is applicable
not only to a single piece of equipment, but to entire piant,

Expansion and New Product Investment
Most of the capital investment undertaken by business is for replacement of machinery,
plant, and facilities, which either wear out or become obsolete. While a good deal of analysis is
necessary in making replacement capital budgeting decisions, the analysis is simplified by the
general availability of detailed, accurate data on whicheg decision may be based. The
management has experience in using the old equipment@ rates, material costs, and the
market demand are all known with a good degree of i
market conditions, and profitability are much morg
business investments., Hence, it is much more
investments in these areas. '

ecistd? Accurate data regarding costs,
gult to obtain for expansion and new
cult to reach decisions regarding

Expansion and new business inve q@i awsdn generally be divided into four groups:

i) Expansron of current @ tion to meet increased demand: The expansion may
lead to more complete utl |0n of existing facilities, such as operating three shifts
instead of two. Expansion could also involve expanding existing plant size or new site
location and plant construction,

il) Expansion of production into fields closely related to current operations: For
‘example, a firm producing household furniture might- expand into office furniture. This
process is known as horizontal integration. Expansion also includes vertical
integration, which is the purchase or development of supply and distribution lines for
“products being manufactured. For example, a company which is currently using the
services of a distnvulor to sell its products may decide to establish retail outlets and
sell to the public directly.

iiiy Expansion of production in new fields not associated with the current operations:
Such expansion often comes about by a firms acquiring another business.

iv). Research into and development of new products.

As a firm enters into areas in which it has had little experience, the capital budgeting
_decisions become increasingly more difficult and risky. For example, expansion of a current
product line to meet existing demand involves little risk. Management has expertise in making
the product and knows the demand. Morcover, undertaking basic research and development is
very risky. Since management generally wants to avoid risk, it requires 1ncreasmgly higher
“returns from mvestmcnts as their degree of risk increases. :




The detailed analysis required in making expansion and new business investment decisions
15 complex, time-consuming and expensive. Once the needed data are gathered, the capital
budgeting analysis is undertaken, using analytical procedurcs.

Activify -1

State various expansion and new business investments of a manufacturing business.

3.4 INDENTIFYING RELEVANT CASH FLOWS

Cash flow refers to cash revenue minus cash expense. The concept of cash flows
should be distinguished from the concept of net income reported in the profit and loss
statement. Since depreciation and other non-cash expenses are deducted in the computation ol
net income, the reported net income undersiates the cash flow by the amount of these
deductions. In addition, under conditions of uncertainty a distinction should be made between
cash flows computed before debt and preterence shares€fnancing and those computed after”
such financing. However, since the impact of taxationgp different investments varies the cash
flow associaled with each investment should be.comPme®d when tax has been deducted,
whichever definition of cash flows is employed.

Reasons for using cash flows

-The reasons for using cash as,against the net profit, in evaluating investment
projects are listed below: '

investment project. This economic value is related 1o the economic outlays (cosis) and inflows
(benefits) associated with the project. Only cash flows describe the cash transactions that the
firm will experience if the preject is accepted. The firm must pay for an asset purchased with
cash, and this cash outlay represents a [oregone oppor’rumty to use the cash in other productive
economic alternatives. '

\ ' Firstly, the firm is really rested in estimating the economic value of a proposed

Consequently, the firm should measure the future net benefits (revenue minus cosis) in
cash terms also. When the firm makes a new investment, traditional, accounting procedures
spread out the initial investment by capitalizing it over the life of the asset and then reducing
future net bencfits by subtracting annual. depreciation charge. But this accounting treatment
doesn’t reflect the original need for cash at the time of investment, nor does the accounting
treatment reflect the actual size of the net cash inflows or outflows in later years. Only cash
flows reflect the actual cash transactions associated with the project. Since investment analysis
is concerned with finding out whether future economic inflows are sufficiently large to warrant

the initial investment, only the cash flow method is appropriate for investment decision
analysis.

Secondly, the use of cash flows avoids accounting ambiguities. There are many ways to .
value inventory, dllbcate costs, and choose a depreciation schedule to calculate net income, 2}
of which are permissible under GAAPs. Thus different net income numbers: could ke
44 developed for the same project depending upon the accounting procedures followed. But there




is only one set of cash flows associated with the project. The firm pays the initial investment
and has a single stream of future cash flows. There are far fewer ambiguities in the cash flow
stream. Thus more pragmatic reason reinforces the need to use cash flows rather than
ambiguous net in come flows. .

Finally, the cash flow approach takes into account the time value of money. A sale on
account is an economic event recorded by the accot:tant and effecting accounting income. But
the firm has not yet received the cash, it cannot spend the cash, and the ultimate collection of
the cash is uncertain. For purposes of investment analysis we are more interested in the
moment when the cash is to be received. At that moment the firm reaches a new decision point
the cash may be returned to the shareholders by the payment of a dividend. It may be used to
retire debt, increase the working capital, or to acquire new long lived assets. In other words,
accounting measures which arc ‘quite useful as performance measures arc less useful as
decision criteria. -

Incremental cash flow

For any investment project generating either expanded revenues or cost savings for the
firm, the appropriate cash flows used in evaluating the project must be incremental cash flow.
Since the objective of financial management, is to increase the wealth of the present owners,
and investment worthwhile if it enhances the market %glue of the company’s currently
outstanding equity. It follows that the attractiveness 8fanyyinvestment proposal should be
evaluated in terms of its effect on the size and qualiaof tfirm’s present and future net cash
flows. Hence the first requirement in any invest @ ppraisal is an accurate forecast of the
incremental cash flows arising from the proposed MweStment.

In estimating the incremental cpely flo}y from an investment the computation should

follow the “with and without” pri ther than the “before and after” principle. The
“hefore and after” method mergly compares the present cash flow of the company with the
expected cash flow after a ce stment has been made, However, the “with and without”

principle strives to isolate the 3ftct of the investment from: other factors that may cause
changes in the firms cash flows, so it compares the expected cash flow with the expected cash
flow if the investment is made. Thus, projéct'shouid be evaluated on the basis of the effect
specifically attributable to it In some situations the increase in cash flow might occur in any
case so that the “before and after” method would over state the benefits of the investment and
in other situations! the investment might have the effect of forestalling a decline and so the
“before and after” method would under state the benefits of the investment. The “with and
without” principle requires that both possible effects be accounted for in the appraisal.

Cash flow estimates

For capital budgeting the estimates must be made of the effect on future cash flows of the
various alternatives. Decisions as to what should be included are difficult in the comext of the
firm. It is here that the judgment of the analyst is critical, for once cstimates are prepared
application of the decision criterion is almost routine. There are certain ingredients of cash
flow streams. The basic prmmple to be applied in the analysis of thesc ingredients is outlined
below: :
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3.5 TAX EFFECTS

Tax considerations of capital investment decisions are both very important and very
complex. In complicated matters, tax Jaws and tax rates penodwai!y change, and procedures
that are relevant in one year become no longer relevant, Moreover, some industries have
specialized tax espects associated with the kind of assets_companies with in that industry
regularly invest in. Besides of the enormous complexities and diversity of tax laws and
because the tax laws change so frequently, we only examine the tax.effects.

There are at least two ways to deal with tax effects in analyzing the investment. One is to
put the cash flows in income statement format. Consider an investment of Rs.1,00,000 that
produces; the cash flows shown below in the first year. Cash inflow is Rs.20,000, Cash
outflows include Rs.5,000 for expenses, Rs.2,000 for taxes, and Rs.500 for working capital.
This gives net cash inflow of Rs. 12,500..

TABLE - 1

Yearl
Sales | - " Rs. 20,000%
Cash Expenses } ©-5,000 .
Depreciation _ 0 ' -10,000
Profits Before Taxes Rs.5,000
Tax at 40% O - -.2,000
Profit After Taxes(PAT) ' Rs,3,000 .
Increase in Working Capital ?\ _ ' . 500
‘Net cash Flow after Taxes Q‘ ' _ | . Rs.1 2.500

*cash ﬂn.w item. o %

Note that cash flow from operat[ons leawng out working capital, is Rs 20,000 less
Rs.5,000 for expenses and Rs.2,000 for taxes, or Rs.13,000.We arrive at the same answer by
taking prafit after tax and adding back depreciation which is non-cash charge. This way we

~ get Rs.3,000 plus Rs.10,000 or Rs.13,000 for cash flow from bperations as before. Profit after

taxes plus depreciation is a handy shorter way to get after-tax Lash flow from operations, but it
is lmponanl to-understand why it gives the correct answer. .

A second method of dealing with taxes, and probably the most direct’ method afier one
becomes accustomed to it is to convert each cash flow to its after tax equivalent. Applying this
method to the above example, we get another Table-2.Note that -we get the, same resuit as
before. With respect to sales revenue, we receiye Rs.20,000 but the taxes incr ease by
Rs.8,000,leaving Rs.12,000 net afier taxes. We pay Rs.5,000 in EXPCrses, but as'a result, the
tax bill dcchnes by Rs.2,000 for a net afier tax expense of Rs.3,500.




TABLE -2

' Equivalent Pre-tax Tax Effect |  After-Tax

Sales Rs.20,000 S (1-0.40) | Rs.12,000
Cash Expenses 5,000 | (1-0.40) 23,000
Depreciation tax shield _ | 10,0600 (0.40) 4,000
Working Capital | -500 -500
Net cash flow after taxes Rs.12,500

The depreciation charge of Rs. 13,000 provides a depreciation tax shield, that is, a
reduction in iaxes, of Rs.4,000.The working capital increase has no effect on taxes. From the
preceding examples, we derive the general rules in Table-3.F Table-3,T is the iax raie
applicable to the cash flow on question. Remember that changes in items such as working
capital do not affect taxes. Reéemember aiso that non-cash expenses reduce taxes, so the tax
shields 1s an inflow, not an outflow. :

TABLE - 3

?yhé"‘('ﬁ“ ltem | Calculation
For cash items: Pre-tax amoun@ = After tax
Sales, Cash Expenses, ete. equivaleQ _
FFor non-cash items: Pre-fax am * T = Tax shield
Depreciation, éic. & |

it is imporlant 1o kecp in @mt tax efTeets may be quite different if the firm is losing
money at the time and therefore pMing no taxes. Tax laws permit carrying losses forward to be
applied against future income. In such cases, tax consequences still may be very important, but
the actual cash flows due to tax effects may take place in years other than the current one. -

3.6 WORKING CAPITAL EFFECTS

An investment in plant assets will usually lead to funds being tied up in working capial.
This will include the cash necessary to meet payroll and other bills, funds invested in raw
materials, work-in-process and finislicd goods inventory, and receivables from customers. The
size of these items will dependent on the exact measure of the capital investment, but all the
previously mentioned funds requirements will usually accompany an investment in long lived
assets. The one possible exception would be an investment that would decrease the use for
working capital by increasing efficiency. Examples of these nature are: accounting machines
that expedite the billing to customers, storage facilities, inventory-control devices efc.

3.7 TIME HORIZON EFFECTS

Over what time period should an investment opportunity be analysed? The answer
depends on the nature of decision, the decision maker, the size and importance of decision; the
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time and effort that justifiable can be devoted to the analysis, and the time period ov@r-which
incremental cash flows will be generated.

A possible criterion for-project time horizon is the maximum physical life of the assets
contained in the project. A horizon construtted-en +this basis is very_long indeed for many
assels, since conlinued repairs can keep many assets fnctioning nearly indefinitely if the costs
of repair can be borne. The latter point is crucial in suggesting a more important criterion- the
economic life of assets. Because asscts become obsolete due to’technological advance and
because repair and maintenance costs rise with age, Lhe economic life of an asset is shorter
than physical life. For example, a firm producing some product may find it desirable to
purchase new productive assets to replace old assets even though the old productive assets are
not physically womn out. The economic life of the new assets will determine the project time
horizon of cash flows. However, a project involving the production of the additional or new

-product will_have aif economic life based net on equipment used to produce the product but

upon the number of years the produet will be produced. Product life may equal, exceed, or be
less. than asset life. In either case, determination of the economic life of a project is a problem
of optimization,

As a definition, we may regard economic [ife as that time horizon maximizing the

" increase in shareholder wealth cavsed by the project. Finally, the concept of depreciable life of
~ assets is sometimes used to define the time horizon for prgject cash flows, Depreciable life is

the length of timeover which an asset may be degrectfed for tax pulposes Only by
coincidence will depreciable and economic life be the sal ing.

In general, economic life is the proper conce se in defining the project time horizon
of cash flows. Physical life has refatively if caning for defining time horizons nor, except,

for computing depreciation charges god iiome taxed, does depreciable fife, Yet, while

sconomic. life is significant for cash @ ztermination this lack of precision are varied, Given
the time value of money, it is evident Mg errors made in estimating the economic life of short-
lived assets will be mare ¢co r errors made with long-lived assets, This result occurs
because additional years of cas 5 it the near term are not discounted to-a high degree,

3.8 EXTE RNAL EP FE{’TQ

The external effects of a project are those benefits and costs which do not acerue to the

decision-making unit, Ideally, from the point of welfare sconoimics, all the decision-making

units should take into account the external consequences of thelr acts and hehave accordingly,
for it is only in such conditions that an ideal atlocation of resources will be attained, Costs that
cannot be directly identified with activities are allocated to those activities for accounting
purposes, Allocation sometimes is done on the basis of number of workers involved in the
activity, floor space used, sales revenue, or some similar-commen factor, However, overhead

allocation to cash flows of projects are improper to the extent that the overhead represents the
sunk costs. Sunk costs are prior to expenditures being allogated to the current time period.
Prior plant snd equipinent expenditures or past research and development outlays are examples
of such costs. These costs cannot be affbcted by current activity and are irrelevant to the
decigion affecting fliure cash flows, In the long run, all costs are variable. The incremental
cash flow rule gives the right answer, but in the case of averhead it is difficult to apply, for
often it is not easy 1o identlfy the overhead expenses that really will change, and when the
chanpes will acour,




3.9 KEEPING OPERATING AND FINANCING FLOWS
SEPARATE

When financing sources are closely related to the investment there may be the temptation
io include interest and principal payments among the cash flows to be discounted. Such
imputed interest is not a cash flow (if it is, thc project and its financing are hopeiessiy
scrambled up and should be separated), and its inclusion as an expense results in an
understatement of the desirability of the project. The appropriate allowance for tnterest 1s
included in the analysis when cost of capital is computed as part of the decision process.

A safer procedure is to discount the operating cash flows, of the project, that is, all flows
other than interest, principal, and dividend payments. Operating cash flows are defined- as
those attributable to the project without regard to sources of funds.

3.10 EFFECT OF INFLATION

An increasing amount of attention has been focused on the problem of price level
changes, particularly inflation, in recent years. That these produce distortions in reported
incomes, using conventional accounting standards, is reasonably clear. Unless care is taken,
they may also distort the decision making process and lead tp inappropriate choices, '

[t should be noted that we have no clear way of forec®ging price changes accurately. This
does not mean we may ignore them. [t may mean j1d budge against them by appropriate
capital structure adjustments, openly to assume a lalion of the present price level is to
forecast a change, and is no “sounder™, than ing an explicit forecast (uniess we are budged
against it). Because of the forecasting diffiche§,™ conservative policy would seem to state
expected cash flows in nominal, that | atedbvalues, taking into account as well as possible
the differential inflation effects on variys cfegories of cash flows.

311 CQMPU_TATIQNASH FLOWS

Decisions concerning the purchase of fixed assels must ebviously be based upon the effect
of future cash flows, Since a long time span in involved, estimates have considerable room for
error. In general, & project’s cash flows will fall info one of three categories:

i) Cash outlays tor investments;-
i) Cash inflows from investments: and

i) Terminal cash (Tow
Cash outlays for investments

Determining the amount of cash outflow involved in the purchase af a fixed or other long-
term assel may. appear to be simple, However, in this part of the problem, care must be
exercised, What must be figured is the net cash outflow. Some offsetting cash inflows will
aften result from the purchase (as contrasted with the use ) of an asset and will be received ar
approximately the same time that the payments far the investment are made, Tax rules we sueh
that if the old machine is traded in rather than sold the book loss adds to the depreciable base
of the new machine. In this events the tax saving aceurs during the life of the new machine and
therefore. affects the cash inflows over the Jife new machine rather than the initial outflow,
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In focusing attention on cutlays for plant and equipment it is possible to lose sight of the
fact that the working capital needed 1o operate the investment project should also be included
In computing the investment outlays. Because residyal working capital is recoverable at the
termination of operations, this leads to the investment having a net terminal value that should
be taken inlo consideration. The term working capital is used here in the sense, and applicable
current liabilities are subtracted from the increase in current asseis to compute the use of cash.
It 1s assumed that the additional current liabilities do not change the proportion of current
liabilities to other sources of capital.

Certainly, any costs of installing the new machine and removing the old one is to be
included in the jnitial cash outlay. In shost, what is ought for the initial net cash outlay figure is
the total net amount of extra cash that must be spent as a result of the decision. This figure may
correspond with the amount recorded by the accountant as the increase in fixad assets, hut in
many case it wili not.

Exampie

In order to clarify the calculation of the initial outlay, let us consider an example of a
company in the 50% marginal tax bracket. This company Is considering the purchase of a new
machine for Rs.90,000 which will be depreciated using the straight-line method down o a
salvage value of zero in 10 years. The new machine will renlace an existing machine originally
purchased for Rs.3G,000 ten vears ago. The existing macMpe is being depreciated by the
straight-line method down to zero over its expected N 20 years. In order 1o put this
machine in running order, it is necessary to pgf tNnsportation charges of Ru.1,500 and
installation charges of Rs.7,500. Because the new & me will work faster than the old one, it

will require an increase in goods—in-processvﬁm_}, of Rs.11,250. Finally, the old machine

can be sold for Rs. 18,000 10 a scrap dealer,

machine would be Rs.90.000 plus Rs. 1,500
Ces, for a total of Rs.69,000. Additional outflows are
ale of the old machine and with increased mvestment in
had a book value of Rs.15,600, it was sold for Rs.18,600.
The increased taxes from recapture of depreciation will ke equal to selling price of the old
machine less its depreciaizd book valuc time the firm’s marginal tax rates, or (Rs, 18.000-
Rs.1 5,000)(.50) or Rs.1,500. The increase in goods in process inventory of Ks. [ 1,250 must be
considered part of the initial outlay, with an offsetting inflow of Rs.11,250 corresponding to
the recapture of this inventory occurring at the termination of the project. In effect the firm
imvests Rs.11,250 in inventory now, resulting an initial cash outlay, and liquidates this
mventory in 10 vears, resulting in a cash inflow at the end of the project. The total cutlays
associated with the new machine are Rs.99.000 and for its installed cost, Rs. 1,500 in increased
taxes, and Rs. 11,230 in investmeni in mventory, for a total of Rs.1,11,750. This is somewhat
offset by the sale of old machine for Rs.18,000. Thus, the net initial outlay associated with this
project is Rs.93,750.

The instailations cost of the
transportation and Rs.7,500 insigMation
assoclated with taxes incurred o
inventory. Although the old machir

Cash inflows from investments

The amount of future cash inflows expected from an invesimeni may be difficult to
calculale accurately. These tlows may continue for 2 very fong period, and obviousky. the
degree of accuracy in the estimate is somewhat function of time. By using cash flows rather
than prefit, one Incorporates the sane concept into capital budgeting,




The cash flows can be calculated either ‘before’ or *after the taxes’ resultmg Obviously a
consistent approach must be adhered to “either before’ or “after tax figurc’ must be used for all
projects being compared. However because of the nature of tax regulations, using afier-tax
figures throughout will make the calculations sirapler and reduce the chances for inaccuracy.

The added cash fiow expected from a project may come either [rom increase in revenues
or from reduction in expenses. Therc is really little analytical difference between a machine
that will increase the net annual cash flow and a machine that will reduce the annual operating
cost. The pertinent figure is the expected net incremental cash flow. The source is quite
irrelevant except in terms of risk.

In most cases, the net incremental cash will be received throughout the year, There is a
difference in present value between expected inflow of Re.l each day for a year and an
expected inflow of Rs.365 at the end of the year. This difference will be ignored for the sake of
simplicity, and the assumption will be madc that all cash inflows are expected at the end of
cach year.

Cash outflows related to the cost of money will be treated different from other cash
outflows. The cost of capital will be used either as a hurdle rate that must be exceeded by the
anticipated rate ol return or as the rate of discount. [f cash outflows connected with the
financing of a project were deducted from anticipated netNgeremental inflows, this would
constitute a double counlting. 0

Extending, the earlier cxample, which EI_Iustrc calculations of the initial outlay,
suppose that purchasing the machine is expected to ™ew€e salarics by Rs.18,000 per year and

fringe benefits by Rs. 1,500 annually, because | ke only one man to operate, where as the
0ld machine requires two operators. In agditionhe cost of defects will fall from Rs.9,000 per
year to Rs. 1,500, However, maintena nscs will increase by Rs, 1,500 annually. The

annual deprcciation on this new mgghine WyRs.9,900 per year. While the depreciation expense
lost with the sale of the old 1 is Rs.1,500 for each of the next 10 years. Annual
depreciation on the new machine isN#lermined by taking its depreciable value-that is, the cost
of the new machine plus any expenses necessary to put it in operating order-subtracting out the
salvage value, and dividing by the machine’s cxpected life.

Terminal Cash Flow

When an assct’s economic life is terminated there is frequently some value left in the
assel. The asset may stiil be usable in its current form. For example, a pump on a depleted oil
well may transfer the pump and saves the purchase price of another pump or if the firm sells
the pump to another firm therc is a cash inflows created. kn the transfer case this inflow is in.
th form of a cost savings and in the case of the sale the cash salvage cash flow before tax
created. Alternatively, if the asset is worn out and beyond repair it may still have valuc as
scrap metal. The sale of assct creates a salvage cash flow before tax in the year of
abandonment. Additionally, the firm will recover any increased net working capital that was
commmitted to the project in the initial time period. :

Activity — 2

Explain the various categories of cash tlows.
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312 ILLUSTRATIONS

iastration - 1

NIMCO is purchasing an asset to replace an existing asset. The purchase price is
Rs.6,00,000 plus an additional Rs.80,000 to transport and install it. §t will.operate much morc
quickly than the asset it replaces and therefore will tie up additional inventory worth
Rs.1,20,000. The asset qualifies the firm for a Rs.90,000 investment tax credit. The firm has an
existing asset that can be sold for Rs.90,000, but it will cost Rs:30,000 to remove it so that it
can be delivered to the buyer. The book value on the existing asset is Rs.80,000. What is the

_net initial outlay for the new asset?

Sohition

Calculation of initial net outlay is tabulate as follows: -

Outflows

Purchase price ' Rs. 6,00,000

Transportation and Installation Cost : F‘;s. 80,000

Installed c-oé't of machine | Rs. 6,80,000
Increase investment in inventory 0 Rs, 1,20,000

Total Qutflows O Rs. £,00,000
Inflows _ . ?’ |

Tnvestment tax credit % Rs, 90,000
Salvage value of the old machjme ( R5.90,000 - Rs.30,000) Rs. 60,000

Tax Savings % _ Rs, 10,000

Net Initial Qutlay Rs. 6,40,000

Ilustration - 2

A machine costs Rs.15,000, It has a life of 5 years and will be depreciated by following
straight line method to zere salvage value, Use of the machine will result in an increase in
income of Rs.20,000 per year. Concurrently, operating expenses will rise by Rs, 16,000 per
year. Assume that the firm bracket considering the purchase of the machme has a 40% tax,
Determing the profits and cash flow of the machine.

Solution — : N I
Particulars Changes in Changes in
Income Statement Cash Flow
— _ Rs.  Rs.
Income ~ 20,000 20,000
l.ess operating expenses - (=) 16,000 (=} 16,000
l.g48 depreciation (=) 3000 \ -

—_— e ————————




Earnings 'be_fdre fax

Less tax_

Earning after taxes .

Increased cash flow

1,000
() 400
600

4,000
-) 400

3,600

The cash flow may be detetmined by dddi,ng carnings after taxes to the depreciation. The
depreciation expenses did not result in any outflow of cash, so at the end of the year, the firm
would have Rs.600 + Rs.3,000 of increased cash inflow from operating the machine,

TMustration - 3

A firm has an asset that currently generates annual revenues of Rs. 22,95,000 and incurs
annual costs of Rs.9,45,000. These costs do not include Rs.1,62,000 of depreciation. If
replacement machine is purchased, the revenue would rise to Rs.25,65.000 and the costs would
drop to Rs.8,64,000, but depreciation.on the new machine would be Rs.2,16,000 per year. The
company is in the tax bracket of 50%. What are the annual afterctax cash flows on each

machine?
Solution &
Particulars Present@e New Machine
. N __Rs, Rs.
Annual Revenue 95,000 25,65,500
Less : Annual cost of operations ' 9,45,000 8,64,000
iess ; Depreciation Q~ 1,62,000 2,16,000
Earnings before tax 11,88,000 14,85,000
Less : tax ' @ 5,94,000 7,42,500
- Barning:after taxes : W "‘?'flz'z',?o"ﬁ"
Add back depreci&tipn 1,62,000 2,16,000
- 1.56,000 - 9,58,500

Hlustration - 4

The following are the cash inflows before depreciation and taxes of & company with and
without a proposed capital expenditure.

Year With proposed Expenditure Without proposed Expenditure
Rs, Rs.
N 1,80,000 1,50,000
2 2,00,000 1,60,000 _
3 2,20,000 1,70,000
4 3,80,000 2,00,000
5 3.20,000 2,10,000
6 340,000 2,20,000
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Charge depreciation @ Rs. 6,000 per year over the next 6 vears on a machine. with the
company. The company proposes to replace the machine with one which costs Rs.2,60,000
requiring Rs.40,000 installation costs and has a life span of 6 vears.

The depreciation has to be provided over this pertod and no salvage value is expected.

- Determine the differential cash flows of the machine considering that the company ddopta

straight linc method of depreciation and company IS\\lU the tax bracket of 55 %b.
Solution

Year CFBT Depreciation Taxable Income Taxes CFAT

Rs. - Rs. : Rs.
1. 180000 50000 130000 - 75500 58500
2. 200000 54000 150000 82500 67500
3. 220000 50000 170000 93500 76500 -
4, 380000 50000 330000 181500 148500
5. 320000 50000 270000 148500 121500
6. 340000 50000 250000 159500 130500

P £ N

Depreciation has been worked out as given belo@
o Cost of the machine + ]nstaosl
Depreciation = : :
_ _ Number of years of @ife
260000 + rﬂr(]()Qs
6 Q ;

= Rs.50000 per vear

CFAT without new machine

Year CFBRT - Depreciation _ Taxalblc 1 I.‘...C\{};l.l.ﬂt‘, Taxcs _ CFAT
(1 (@ (3) _ 4y (5 (6}
Rs. ' . Rs.
1 150000 6000 144000 79200 . 64800
2 150000 6000 154000 84700 69300
3 170000 6000 “ 164600 94200 73800
4 200000 6000 194600 106000 87300
5 210000 6000 204060 _ 11 22_00 91800

o 220000 6000 214000 | l??UO 96300

- The foliowing table presents that differential after tax cash flows should be considered in
evaluating the benefits of undertaking capital expenditure for new machines;




bifferential After Tax Cash Flow

Year CFAT With CFAT without Differential After Tax
Proposed Exp Proposed Exp Cash flow

1 58500 64800 - ' T6300-

2 67500 69300 1800

3 76500 73800 2700

4 148500 87300 61200

5 121500 01800 29700

6 130500 96300 34200

Hlustration - 5

A furniture Company wishes to acquire a new machine costing Rs.40,00,000 which has a
life of 5 years. Its expected scrap value is insignificant and hence considered to be nil. The
company proposes to sell 25000 chairs every vear at a price of Rs.200 per chair and cash
expenses will be Rs.100 per chair. An ihcrease in working capital is Rs. 10000 required to start
with. The comnany pays 35% of income tax. Determine the cash inflows assuming straight line
method of dep ciation. 6

Solution

After tax cash inflows (Including Depreciati '

Year Gross Cash Depreciation  Accyfiting  tax  Accounting profit After tax cash
Proceeds Expenses Proflts after tax inflows

(D (2) 3) “4) S) (6) (7) (8)

I 5000 2500 3@@ 1700 935 765 845

2 3000 2500 800 - 1700 935 765 8§45

3 5000 2500 800 1700 935 765 - 845

4 . 5000 2500 800 1700 935 765 845

5 5000 2500 800 1700 035 765 845

Hlustration - 6

The ABC Company wishes to consider two mutally exclusive proposals for buying a new
equipment:

Cash outlay Rs.2,00,000 Rs. 1,530,000
Salvage Value ~ NLL NIL
Estimated Life(in years) " 4 4

The net cash savings in operating expenses before depreciation and after taxes are given
below: /
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Year P (Rs)

| 50,000
2 60,000
3 70,000
4 50,000

Q (Rs)
36,000

40,000
44,000
40,000

Assume straight line method of depreuatlon The company is in the tax bracket of 55%.
Determine the relevant cash flows.

Solution

Cash inflows

As the projects P and Q are mutually exclusive, et us find out the differential cash flows .
i.e. calculating the cash flows in case costly machine is bought. Also the net increased savage
i.e. marginal increase in saving also can be determined in the same manner

Cash out:ﬂows . Rs.-

Cost of the Machine P . 2,

Cost of the Machine ]

Differential Cash out flow

00,000 -

,50,000
50,0000

The reievant cash outflow to evaluate caenditure of proposal P is Rs. 50000.

?\

Cash Operating Expenses Tax@yh Ned cash
saved in machine P in ving benefi

Year Depreciation Tax benefit . Total cash benefits
4 in Machine P on such of Machine over
excess of Machine (3 inexcess of @ excess Machine Q.
deprn.
M (2 3 4 =23 (5} ©y  (7)={4+6)
1 14000 I 7700 6300 125(l0 6875 13175
2 20000 11000 9000 12500 6875 . 15875
3 26000 14000 1700 . 12500 6875 18575
4 10000 5500 4500 12500 6875 11375

Working Notes

Depreciation Charges (P} Rs.200000/4

= 50,000

(Q) Rs..156000/4 = 37,500

[1ence excess deprectation is = -

Important Points

Rs. 12,500

i} Cash savings do not constitute net flows. It is because the company is now required to
pay more taxes on its increased income. Hence cash savings benefit in terms of
reduction in operating expense, is to be adjusted for the tax factor.




i) Depreciatiofnis a deducfible item to arrive at the taxable income. Hence the excess
depreciation chargéd in machine P reduces the tax-Hability and increascs cash flows to
that extent,

Thus the incremental cash flow would be the sum of these two individual componcents.

fllustration - 7

wedhwa Industries is. using a machine whose original cost was Rs.5,85,000. The machine
is S years old and is expected to last for an additional ten years. It is being depreciated on a
straight line basis over its fifteen years life to an expected zcro salvage. It can be sold currently
for Rs.1,30,660. A replacement is being contemplated. The new machine has a cost of
Ks.5,20,000 and will have zero salvage value at the end of ten years. The machine will produce
savings {(before interest and depreciation) of Rs.78,000 per year, The tax rate is 40%.
Determine the cash flows associated with this replacement.

Solution

Outflows K : Rs.
Purchase price ' 5,_20,000
Sale of old machine 0 1,30,000
Tax savings on loss . | 1,04,000
Net Cash Outlay | : O W

Cash benefits ' _ ?\ _

Savings Q‘ _ : 78,000
Incremental Depriciation | - - 13,000
Taxable Income @ | 765,000

Earnings afler taxes o ' 39,000
Add back depreciation 13,000
Cash flow (Years 1-10) 1,17,600 .

Cash Outflows refer to the sum of all outflows (expenditure incurred on acquiring and
installation of new asset) and inflows (proceeds from sale of existing assets) occurring at zero
time period (the time the expenditure is made to determine the initial investment required of
the proposed capital expenditure). The following are the factors to be considered in estimating
cash out flows: '

Determination of net cash outflows
Cost of New Project
Installation Costs
Working capital
Proceeds from sale of assets
Taxes on sale of assets

Investment allowance




Working capital refers to that portion of total capital required to keep the business going
on. In other words, working capital constitutes life and blood of any given business. Without
working capital, the business unit cannot function. . Working capital, it considered as the
difference helween current asscts and current liabilitics as on a given date is referred 1o as Net
Working Capital

Working Capital, if referred to the aggregate of current assets, is called gross working
capital. '

In the context of evaluating long term investment proposals, net working capital concept
is in much use. Working capital affects over the life of the project and the cash flows. This
needs a detailed analysis.

It capital expenditure is expected to increase sales, the current assets are likely to increase
i the form of accounts receivables or inventory or cash. The current liabilities i.e. accounts
payable, creditors etc., are likely to increase off setting the increase in current assets and the .
increase in current liabilities.

The additional working capital or increased working capital should be added to the cost of
new project, similarly, when investment project makes free some pari of the working capital
{to be treated as cash inflow). Such freed working capitalgould be deducted from the cost of
the new project. On the other hand, the increased worl§ag chpital required in the subsequent
years should be treated as cashoutflow of that yegagnly. ¥should not be added to the initial
investment. Likewise, the surplus working caring the subsequent years should be
treated as cash inflow of that year. :

the proceeds, initial purchase pric the present book value of an asset which is to be

The way the sale proceeds of ass@reked, depends directly on the relationship among

replaced.
The following are the distinaossibilities for the treatment of taxes in estimating the net
cash proceeds. '

1) The asset is sold for a price more than the cost price
i1} The asset is sold for a price more than its book value but less than its cost price
1ii) The asset is sold for a price which is very much equal io its book value, and

iv). The assct is sold for less than its book value,
The same can be explained in the following example:
Nlustration - 8

A firm purchased a machine of 4 years age.for Rs, 60000, s useful llife was 6 years and
it has no salvage value. Straight Line Method of depreciation was being followed.

Determine. the net cash inflow on the sale of the machine if the firm wants to replace it
under the following selling prices:

(1) Rs. 75000 (2) Rs.40000 (3) Rs.20000 (4) Rs.12000




Also note that the firm’s tax bracket is 55% and capital gains are taxed @20%

Solution
1) Sale Price Rs.75,000
less book value : | Rs.20.000
~ Total gain : Rs.55,000
- Capital gains (Rs.75000-—60000) =Rs, 15,000
Normal Profit (Rs.55000—15000) = Rs. 40,000_

Total Taxes

a) On capital gains = Rs.15000 x 0.20 = 3,000
b) On normal profits = Rs. 40000 x 0.55 = 22,000
Total Taxes = Rs. 25,000

Net Cash Proceeds from the sale of maéhine will be Rs.75,000 - 25,000 = 50,000
Selling Price ' = 40,900

(-) Book Value - | 20,000
0 20,000

The seliing price is less than the initial purchan of the machine. Hence there is no
capital gain.
The amount of tax is Rs.11,000 ( «@l x 0.55)

Net cash proceeds from the saIt:@nachine would be Rs. 29000 (40000 — 11000}

Selling Price Rs.20,000
Book Value _ Rs.20,000
© Profit NIL

The total cash proceeds from the sale of the asset would be Rs.20000. Sinceé there are no
profits, no further treatment is required.

Rs.
Selling price 12,000 .
Book value 20,000
Loss (-) 8,000

This loss results in savings in tax.

If the firm’s current year’s earnings are not adequate to set off the toss, the firm can carry
‘it forward to subsequent year and adjust the same.
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3.13 SUMMARY

Capital Budgeting is the process of evaluating relative worth of long term mvestment
proposals on the basis of their profitability. Long Term Investment Proposals are also called
Capital Expenditure * proposals. These may be mutually exclusive or contingent or
complementary. Various kinds of capital budgeting proposals include replacements,
expansion, diversification, research and developmeni. Expected future cash flows on an after-
tax basis form the basis to evaluate investment proposals. Cash flows may be conventional or
non-conventional. Depreciation is to be added back to cash inflow after taxes to arrive at cash

flows to analyse capital investment proposals. Differential (afier tax) cash flows form -

meaningful basis for capital expenditure decisions.. The factors affecting determinition of net
cash outflows include (a) cost of new project (b) installation costs (c)working capital
(dhproceeds of sale of assets () taxes on sale of assets and . (f) investment allowance.
- Depreciation acts as tax shield and "‘dys a major role in- takmg 1|westment . decisions of an
on going concern : - -

3. 4 SELF ASSESSMENTS QUES E@NS

5. Short Answer Questions : : 0 '
1. What do you understand by cash flows?

2. Compare cash flows with accounting pro

3. What are conventional and non~con?'ona cash flows.

4. Write a brief note on increme cashyflows,
5. What are the various types ot 8sh TTows?

6. Is there any effect of d@ti on and tax on cash flows?

- 11. Long Auswer (uestions

1. Examine the coneept of cash ﬂow for uwestment dcmsmns

2. Distinquish between dccountmg prof"ls and cash ﬂows Why are cash ﬂowq conmdercd
to be a better measure of economic viability as compdred to accoum-mg profits?

3. Explain in defail the differences betweén_ conventional and non-conventional cash

" flows. ‘ | ' |

4. What do you mean by incremental cash flows?

5. Whar are the various typef-; of ca,sh flows? prlaln

6. How net annual cash flows are determmed‘? Explain with the he]p of hypothetical
1 igures, _ _

7. What do you understand by initial invéstment?. How is it determined?

8. What do you understoand by terminal cash flows? What are its componensts? Explain.

9. How are cash flows mﬂuenued by deprec;at;on and taxes? Explam with imaginary
fipures, :




Preblems

1. A project costs Rs, 200000 and yields _annIUaIly a profit of Rs.30000 after charging
depreciation (@ 10% per annum but before tax at 50%. Calculate net annual cash inflows
for the project. '

2. A finn is purchasing an asset to replace an existing asset. The purchase price is Rs.300000
and an additional amount of Rs.40000 to transport and install it. It will operate much more
quickly than the asset it replaces and therefore will tic up an additional inventory worth
Rs.60000. The firm has an cxisting asset that can be sold for Rs.45000 and it will cost
Rs.15000 to remove it so that it can be delivered to the buyer. The book value on the
existing asset is Rs.40000. What is the net cash outlay for the new asset? '

3. A company has estimated the following earnings after depreciation and taxes with its
present leather-cutting machine and a machine it proposes to buy: '

Year Earnings with the present machine Earnings without the present machine

I 40000 60000 :

2 40000 70000

3 40000 : 90000

4 40000 . 0100000

5 40000 o 120000

The firm currently has machine that it is (lmgting at the rate of Rs.5000 per year ever
the mext 6 years with no salvage value. w machine will cost Rs.110000 and requirc

The firm employs the straight line sation method and is in the 55% tax bracket.

a) Calcuiate the cash @sociated with each machine. . :
b) Calculate the incremefital casti flows resulting {rom the acquisition of the new

machine.

Rs.10000 as installation costs. The usgl 1if€ of the machine is 6 years with no salvage values.

4. A company is considering the introduction of a new product. The firm estimates that it can
sell annually 4000 units of this product at Rs.30 per unit. The cash variable expenses to
manufactare and sell the product are estimated at Rs.20 per unit. It wilt also involve cash
fixed cost of Rs.4000 per annum. The plant to manufacture the product is available for
Rs.80000. Further, Rs.20000 will have to be spent on inistallation of the plant. The salvage.
value of the plant after. its life of 8 years is estimated. at Rs. 2000. A working capital
investment of Rs.20000 is also required in the year of installing the plant.

The firm uses the straight line method of depreciation of original cost of the asset ignoring
salvage value. Tax rate for firm is 50%. You are required to calculate (a) initial investment
(b) annual net cash flows and (¢) Terminal cash flows. .~

5. A conhpany' has two mutuaily cxclusive-'proposals undé_r consideration and provides you
the following information. - ' '




Particulars Proposal I Proposal 2 -
Initial Investment Rs. 100000 - Rs. 80000
Net Cash savings in operating cost

before depreciation and taxes '

Year | 30000 28000 -
2 40000 36000
3 25000 20000
4 20000 . 18000
5 15000 . 10000

You are required to determine the incrementadl cash flows 'aSSUming straight line method
of depreciation, no salvage value and the tax rate at 50%.
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3.16 KEY WORDS

Adjusted Present Value (APV) : The sum of the discounted value of project’s
operating cash flows (assuming equity financing)
plus the value of any tax-shield benefits of
interest associated with the project’s financing
minGs any floatation costs.

Cost of Capital : The required rate of return on the various types of
financing. The overall cost ‘of capital is a
weighted average of the individual required rates
of return (costs).




Cost of Debt (Capital) . :  The required rate of return on investment of the
: lenders of a company.

Cost of Equity Capital : The required rate of return on investment of the
: : common sharcholders of the company.

Cost of Preferred Stock (Capital) : The required rate of return on invesiment of the
preferred shareholders of the company.

Economic Value Added (EVA) : A measure of business performance. It is a type
| of economic profit that is equal to a company’s
‘ after tax net operating profit minus a total cost of |
capita! charge (and possibly including some . -
adjustments).

Hedging (Maturity Matching Approach) : A method of financing where each asset would be
| offset with a financing instrument of the same
‘ approximate maturity.

Indifference Curve 1 A line represgpting all combinations of expected
return and\gisk $hat provide an investor with an
ntwf satisfaction.

equal amou
| Risk Adjustment Discount Rate (RADR): A rcqa return {discount rate) that is increased
| ‘@ e to the firm’s overall cost of capital for

p§ojects or groups showing greater than “average”
Qﬂrisk and decreased for projects or groups showing
less than “average” risk. -
Subsidiary 5 : A company that has more than half of its voting

share. owned by another company (the parent
comp.ny).
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UNIT -4 : CAPITAL BUDGETING

Objectives
 After studying this unit you should be able to:
. describe the stages in the project formulation p'roéess;
o explain the methods of investment profitability anélysis; and

- rank the projects for taking the investment decisions.

Stracture

4.0 Introduction

4.1 Project Formulation

4.2 Project Formulation Stages

4.3 Investment Profitability Analyéis
4.3.1-  Pay Back Period
432  Average Rate of Return

4.3.3  Net Present Value :
4.3.4  Profitability Index : 0
- 4.3.5 Internal Rate of Return
4.4 Comparison of the IRR Approach with NPVO
4.5 Limitations of investment Appraisal Te ]
4.6 Summary ' Q~
4.7 Self Assessment Questions e '
4.8 Further Readings @

4.9 Key Words

4.9 INTRODUCTICN

Planning is a dynamic process. it aims at accelerating the development at all levels and in
diverse fields. Any development plan to be sound, realistic and consistent presupposes a great
deal of knowledge about the existing and potentiai projects. But the projects in turn cannot be
appraised eritically without & plan. Tt implies that plans require projects and projects require
plarning. Planning in the context of projects is a means of organizing the work, how and for
whom, determining the resources required, allocating these resources on a time phased basis,
defining and allocating responsibility, communicating amongst all those involved on a project,
co-ordinating  activitics and people involved, controlling progress, estimating time of
completion and handing unexpected events and changes. Planning is also a basis for the
authority of Project Manager, for the budgeting and financial control of a project, for self-
analysis and learning, means of orienting people to look ahead and above all, a way of initiating
and maintaining a sense of urgency, i.e., time consciousness. The bona fides of a project thus,
can only be well assessed within the framework of 2 plan.

e




4.1 PROJECT FORMULATION.

Project planning is a.cyclic process. It takes the "seeds” of a project from it inception,
jaunches it into the full blooming and steers it throughout its life. In order to achieve the real-

time benefits of planning as envisaged in the policy resolutions and plan documents, efforts -

 have to be intensified and accelerated in the direction of project formulation. Project
formulation refers to a series of steps to be taken to convert an idea or aspiration into a feasible

plan of action. As Myrdal rightly observes, “Project formulation is one of the basic techniques

through which planning can change from an institutional base to an institutional and raticnal
base.” ' -

Project formulation aims at a systematic analysis of project potential with the ultimate
objective of arriving at an investment decision. [n this process, it makes an objective
assessment from all possible angles starting from identification of investment options up to its
appraisal stage. It includes technical anaiysis (whether specifications of technical parameters is
realistic and optimal); social profitability analysis (whether it is worth-while [rom society’s
point of view); financial analysis (whether costs/returns are properly estimated and project is
also financially viable); and commercial analysis (whether production specification, marketing
plan and organizational structure are soundly conceived).

Project formulation exercise cannot be a one man's show. It is a joint effort of experts
drawn from diverse disciplines e.g., engineering, fihance, ecolgmics, management as well as a
host of other subject-matter specialists. Project foriwylagon has an in-built warning

mechanism. It helps the entrepreneur to stop furt estment 45 soon as it spots out some
weak symptoms. This in turn, facilitates” in con the expenditure during the project

development.

: Formulation of projects is a co ang an intelligent task. 1t involves a number of
sequential stages. Failure to appraise Wgen one step on scientific lines adversely affects its
health. J.M.Kitchlu while outli ihe phases of life cycle of a project says,' The need for
carrying out detailed planning is increasingly recognized, but, there are still cases where
projects are being approved witholt -essential steps regarding all stages of preparation and
scrutiny being undertaken in the pre-construction stage. This has resuited in the formulation of
incompletely conceived plans and estimiates and has thus, led to unsound decisions on project
size, scope location and product mix. As sucl, tack of well formulated projects retard the
implementation of development plans. Projects provide information to the planning agencies,
which in turn, determine the use of existing resources to achieve the desired purposes.

“The availability of well-conceived projects and the institution of work on their
formulation simultaneously with the institution of the formulation of plans wiil improve their
implementability. By the time, a plan is finalized and approved enough projects should be
available to go in the implementation phase”.

4.2 PROJECT FORMULATION STAGES

.- Project formulation process can be outlined under five stages:

1. Project identification;

2. Technical Analysis (Input analysis: Demand and Supply analysis);

3, Bconomic A_n‘aly.sis;
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4. Financial Analysis (Commercial Analysis; Social Cost-Benefit Analysis); and

5. Project Appraisal.
i. Project Identification

Projects usually do not emerge themselves. The impetus to set up a project can come from
different sources such as governmental agencies, credit and financial institutions, non-
governmental organizations, and the people in general,

Once the venturc ideas have been developed by following one or, combination of sources,
these have to be screened and evaluated in a preliminary fashion on the basis of internal and
external constraints prior to their being put to additional tests of pre-feasibil ity. This stage is an
important one in context of project identification, because it facilitates in determining whether:

a) the investment opportunity is so promising that an investment decision can be takern on
the basis of the information-elaborated at the pre-feasibility stage.
b} the project concept justifies a detailed analysis by a feasibility study;

¢) any aspects of the project are critical to its feasibility and necessitate in-depth
investigation through studies such as market survesg; and
d) the information is adequate to decide that the pr Mgctds not either a viable proposition
or attractive enough for potential investoro
2. Technical Analysis : ‘
a) Input analysis ' .
It deals with identifying, g ’ tifyin® ‘and evaluating the human and material resources
required (project location, rawls, manpower, technology, plant and machinery) and the

sources from which these are to b®obtained in an integrated manner throughout the life-cycle
of project.

i) Location: Location of a site for the project has to be decided judiciousty and. objectively
without giving undue importance to the personal whims and prejudices of the decision-
makets or the party in power. '

The selection of project site, in fact, has to be a group endeavor comprising the generaljsts,
professionals, technocrats, and representatives from the government, financial institutions, and
legal departments. ldeally, it would be advantageous if the final selection is made after
evaluation of the pros and cons of more than one project site. It is here that sometimes in uvtter
disregard to technical considerations, weightage might have to be given to social, economic or
other national/regional/local considerations. But, this should be done with proper justification
based on well established techniques of decision-making, cost-benefit analysis, social cost-
benefit, discounted cash flow, etc. According to Planning Commission's -guidelines, the
following considerations should invariably be taken into account.

a) The availability and cost of land required for plant and township;
) Suifabi'lity of site for building purpose, the seismic zone in which the site is focated

and whether the seismically has any financial implications in the design of structure;




¢) The availability of water and power and other utility services and assurances of State
Government in this rcgard; -
d) The extent to which existing infrastructure, if available, is to be u'tiiize'd;
: .e) The availability of trading network at the location which could be relied upon to
supply general stores items;
f) The availability of a sufficient number of machine shops, .we]ding shops, electrical
repair shops, etc.; and

g) The state of labour relations locally.
b} Demand and Supply Analysis

- Demand and supply analysis is one of the essential dimensions for the success of a
project. Simply stated, this analysis makes an attempt to determine whether the proposed
project would produce those goods and services at a time, price, place, quantity and quality for
which there is a potential demand. This in turn ensures its profitability as well. In other words,
forecasts have to be made about the existing and potential demand and supply position of
goods in a systematic and organized manner lest a particular project may have 1o abandoned
simply for want of the demand itself. Some critics may arguesghat since estimates or forecasts
are never exact, there is no fun of carrying out such analys@his is their ill notion.

Forecasting of demand and supply al least facili @ reducing the chance of committing
errors of not. altogether eliminating its evil effectSwJ##is only after this analysis that an

entrepreneur sometimes even takes the risk of 1 ire huge capital beyond his means if he is
confident that there is a potential demand @{ the Rroposed goods and services in the market.

of information has te be obtained concerning the
buyers, consumers and the se he desired information is gathered through well
established techniques of researchNg#thods. Generally the data is obtained both through
secondary and primary sources. It is primarily the secondary data which provides clues to the
existing information available within or outside the country and facilitates further
investigation. For this purpose, an in-depth study of a huge literature available in the ferm of
reports, surveys, periodicals, guides, etc., has to be made. In the Indian context the secondary
information can be collected from Plan documents, Yearbooks, Economic surveys, Sample
surveys, etc.

In order to carry out the analygj

Once the data has been obtained both through secondary and primary sources, it has to be
‘processed, analyzed and interpreted with the help of a number of statistical tools and
techniques such as 'correlatiuns, regressions, econometric methods, averages, frequencies,
ratio, etc., with or without computers. The data so analyzed is presented in the form of a report
duly edited and supported by various tables, charts, graphs, etc., depicting the various trends
and highlights of the data gathered. : |

Let us explain concept of demand and supply analysis with an illustration for fertilizers.

Fertilizers are the key to modern scientific farming. Although the three major crop nutrients N,
P, K, act in their own way to exploit inherent productive power of seeds, their joint interaction .

* is capable of contributing more than the sum total of individual nutrients. Producers prefer
readymade fertilizers. Out of these three varieties, our country is not self-sufficient in matter of

_com_'pkex fertilizers; these have to be imported in bulk. The powered fertilizers are not preferred
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due to-a number of agronomic considerations. Accordingly, studies have established that
granular fertilizer serve to provide tailor-made fertilizers to meet the requirements of a large
variety ol crops.

It follows that there is a great demand for-the supply of granutar fertilizers. On the other
hand, the supply position of basic.as wéll as other varicties of fertilizers has all the time been
quite erraiic. That is why, the Governjhcnt has invested huge amounts in:setting-up a large
number of fertilizer units in the country. It has, however, been estimated that even if all the
existing units in public, private and co-operative sectors run to their rated capacity and the
indigenous factories manufacturing complex fertilizers go into stream as scheduled, the
existing demand would not be met completely. Thus, the above illustration amply proves that
there is a big gap between the supply and demand positions and it needs to be bridged by
setting up more and more fertilizer plants in the country, which would aiso save scarce Toreign
exchange on account of imports. :

3, Econcmic Analysis

Economic analysis determines the viability of a project over a period of time. It is on this
basis that the intended profit and loss can be arrived at and final decision taken for the

selection and implementation of the proposed project. Economic analysis is carried out by

taking into consideration the following requirements:

1. Capital cost;

2. Working capital requitements; O
3. Estimates of operating costs; '

4, Estimates of operating revenue;
5
6

Depreciation/taxes; and Q~ E
Profits.

Capital costs are essen&hﬁse which are incurred before the commencement of
commercial production. These can be categorized under five main headings viz. preliminary
expenditure, land cost, plant and equipment cost, expenditure on construction including
townships, engineering and project management cost. The capital costs after the
comtnencement of the project are in the form of replacement and modernization expenditure.

The working capital requirements are derived from the data relating to requirements of
inventories, reserves of fuel or raw materials, spare parts as well as cash needs of the project in
production and marketing. In order to determine exact working capital estimates for a period of
two years after the start of production, the unit price for various items has to be taken into
account. '

Operating costs are those which have to be incurred once the project commences
production. These can be broken down into direct as well as into indirect costs. Direct costs
include cost on account of raw materials, direct labour and overheads. Indirect costs on the
other hand, bas to be incurred on account of supervisory and accounting staff, stores operation,
technical staff, rental utility costs, consultant’s fees, interest on working capital, material and
transportation charges which cannot be directly charged to the end production, sales promotion
and advertising expenses, etc., The operating requirements have to be worked out for various
units under two sets of formats- one indicating the costs on the basis of the prices prevailing in

.



the year in which capital cost estimates are prepared and the other on basis of prices that are
likely to be incurred at the time of actual commissioning of project.

The estimaltes pertaining to operfmns revenue are worked out in the light of the llkelv sales
volume and price of end product by adding some minimun margin on original capital
investment. In a freely competitive climate, the assured selling price ol a given product has an
important bearing in arriving at any commercial profitability calculations.

Adequate provision for depreciation and taxes has also to be made while estimating the
economic viability of a project. Depreciation on account of plant and machinery, godowns,
civil works, other administrative buildings; has to be invariably made as per the norms fixed by
the Government from time to time to determine the operating profits. Similarly, 1axes Hke sales
. tax, central sales tax, property tax etc., has.to be shown in the current expenditure while
income-tax may have to be deducted after determining the net profits.

While estimating the economic proposition of an investment project, due weightage to
factors like price fluctuations, inflation, changes in government policy, adaptaiion of new
technology etc., has also to be given to ensure its reliability. Thus, economic analysis serves as
an important instrument to determine its economic viability.

4. Financiai Analysis

Financial analysis of project is one of the acid Mgts An the process of scientific
management, investment policy and decision making™™Ns carried out on the basis of a solid
data supplied by the investor and his consultants. ulated in various formats although
there exists no universal stands for the purpo he model formats designed by UNIDO and
the planning commission in India are an atta% cover comprehensively the information
required for financial analysis and ca od¥fied subject to actual conditions in which a
project is required to be evaluated. @ ' ' '

The funds are generally pro hrough two major sources viz., equity and debt. The
equity comprises share capital held by the owners and the public. It does noi carry any
obligation of repayments. It is raised through issue of shares of various types to the public so
far as a company form of organization is concerned. In case of a public corporation, the entire
share capital. is held by the Government itself. The debts are obtained by borrawings from
institutional agencies, financing institutions, public and the like in form of debentures, bonds,
deposits, etc. These are both secured and unsecured in nature and carry an obligation of
repayments after a fixed period or at regular intervals in instal!ments along with the interest
accruing thereon. In addition to equity and debt, Government subsidies and grants facilitate
promotion and development of projects in a specified area aiming at benefiting a specified
sector of the society or leading to balanced regional development.

Coming to expenditure part, a project normally can be divided into three major phases.
Generally, the first phase (pre-investment) does not consume much resource. Ink this phase,
some amount of expenditure has to be incurred in the form of conducting surveys, feasibility
studies, techno-economic surveys, consultancy, and other intangible expenses such as
registration fee of the company, costs of licenses, trade marks, patents, etc,. The second phase
(construction) consumes maximum and is responsible to provide a basic edifice of the project.
The capital requirements during this phase are of non-recurring nature and include costs on
account of land, buildings (including community services), civit works, machinery and
equipment, ancillaries, contingencies, etc. L s, however, from the third phase
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(implementation) onwards that recurring expenditure on account of raw materials,  fuel,
utilities, administrative and operative costs, maintenance, intérest liability, depreciation, etc.,
-consume a lot of resources. : )

Lastly: the projections regarding the annual sales and gross/net income are made on basis
of marketing analysis already carried out. Here, the expenses connected with selling,
distribution, manufacturing process as well as genera! and administrative expenses have to be
worked out separately for the various products. Similarly, a bread-up of the total earﬁin_gs
within and outside the country has to be maintained to depict a clear picture about the foreign
exchange earnings as also minimizing dependence on imports of £o0ds and services.

All the above data in terms of resource requirements, expenditure plan and the overall
likely performance of a project is nicely tabulated in three basic documents namely;

i) The balance sheet,
i) Income statement, and

iii)  Cash-flow statements.

A financial analyst heavily relies on theses documents for the purpose of comparative
appraisal. These statements constitute the financial file whereby it becomes easier to
evaluate the operational strategy, financial strategy afinv tment strategy of a given project.

A balance-sheet, a snap shot of an en_terpriparticular point of time, lists its assets as
well as liabilities. The three kinds of assets, i.eWsed, current and others include investment

on account of land, buildings, machinery) » accounts receivable, inventories intended for
sales, etc. Likewise, liabilities (currgagand Ypng-term) consist of loans payable within a period
of one year, An income statem ibrates about the actual operations of an enterprise
-usually for a period of one ye Matement gives a bird's eye view of the total sales, cost of
goods sold, o'peratin gand o enses, gross/net liability, etc. This statement also indicates
the growth and healthy developwént of an enterprise in the sense that one at a glance is able to
know the surplus amount available for distribution as dividend or transfer to reserves to
plough-back reinvestments. The cash flow statements depict changes accruing in the cash
position of the enterprise over a period of one year. In fact, cash acts as a fuel on which a
project runs and has to be kept readily all the time if it is not to come to a grinding halt. A cash
flow statement is very useful to (a) determine the amount of cash needed to start the enter, prise;
(b) plan for timing of loan funds; (¢) ensure that if projected cash fiows are met, cash will be
available to meet payments as they become due. Thus, balance sheet, income statement and
cash flow statement are the sheet-anchor in the realm of financial analysis of a project.

There are several technigues being used in evaluating the relative proﬁ-tabi_lity of the
projects. However, all the techniques cannot be acceptable for different types of projects in
different situations. D.P.Herron, has listed most common evaluation methods as payout period,
simple rate of return, intergst rate of return (discounted cash flow), sinking fund, net present .
worth, net annual werth and average annual savings, and equivalent rate of return. The United-
Nations in its "Manual for Evaluation of Industrial"Projects" has felt concerned that there is a
good gap between theory and practice in project evaiuation, The gap is so great that there is no
common language. It further observes that while theory differs more and more elegant and
sophisticated techniques, since these techniques are not applied, the gap continues to grow. -
The Manual mainly deals with a project's profitability from the point of view of the enterprise -




on the one hand and of the country as a whole of the other It also %uggests dlfferent techniques
for these two different sets of Objebtl ves.

Financial analysis ba‘sed.on commercial profitability

Commercial profitability in simple words implies the intended direct benefits which a
project is likely to achieve at the prevailing market prices. This analysis includes both
investment profitability analysis and financial analysis. The former aims at assessing the
earning power of the resources deployed for the project without bothering for the sources of
financing. The latter takes into view the financial features for the smooth implementation and
operation of the project. It employs various methods for appraising an investment project,
namely:

1. Simple Rate of Return
2. Pay Back Period

3. Net Present Value

4. Internal Rate of Return
5

Financial Ratios

Simple rate or return, is the ratio of net profits in a ngrmalyear to the initial investment.
Pay back perind technique represents time required to redgyeginitial investment out of its
savings and is calcilated by dividing total invest y the annual net savings. The net
present value, takes into account the entire life of pr§ y discounting the future cash flows

to their present value. Similarly, internal rate turn analysis presupposes that cash in hand
today has more worth than cash te be obtaine sometime. Accordingly, this technigue
helps in determining cash to be recgi§ fron various investments in future years by
discounting it back to what it is wort . Lastly, financial ratios technique facilitates

analyzing the credit worthiness of@]in enterprise.
5. Project Appraisal _

Project appraisal -is the final and crucial stage in realm of project formulation. At the
outset, it may be clarified that the three terms suffixed with a project namely," analysis,
appraisal and evaluation" are not synonymous; these convey different meanings. For instance,
analysis refers to breaking down the component of a project in terms of costs and benefits.
Appraisal is analysis ex ante, i.e., although the project has not been put into operation or has
not commenced its costs and benefits are estimated to arrive at the investment decision. On the
contrary, in_case of evaluation, it is analysis ex-post. The project, in this case, has already
commenced and costs and benefits are arrived at to find out whether the invesiment decision
has been profitable in terms of benefits vis-a-vis cost of the project. Thus, project appraisal is a
tool to examine as to whether in the given situation, it would be most realrstlc reliable and
reasonable one to commit resources or not. '

The project has to be appraised in relation to the feasibility of the technical, economic,
financial, commercial, organizational, managerial, social, environmental and other aspects of
the project by raising various pettinent questions. If it fulfils a major need or contributes to
national/sectorial goals and is also practicaily desirable, it may be selected for implementation
over a competing project which is not politically important.
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All these detalls when put together in ene document is known as project appraisal, pre-
investment report, project report, feasibility report and the like, It may, however, be clarified
that while feasibility report is just a preliminary excrcise in the realm of project formulation, a
pre-investment report 15 one of the well-conceived, comprehensive and planned document
depicting the Tavorable as well as weak spots of the proposed investment decision. As such,
significance of a feasibility report merely lics in between the project formulation and its
appraisal/sanction stage. A pre-investment report has also to be differentiated with a Detailed
Project Report. The laticr is a post-investment decision report and is primarily based on the
former at the time of going ahead with the implementation of the project concerned. A pre-
investiment report signifies “what” and “why” of the intended project while a detailed project
report provides clues to all those pertinent questions such as "what, why, how, when and
where" of Lhe project. :

Project appraisal thus, attempis to consolidate the results of exercise made al various
levels, from different angles on various aspects of the project. In fact, il acts as an edifice for the
implementation of the project in right carnest. It is through this report that the investor, the
lending institutions, the policy making, advisory and rcgula{o\r}f agencies in the Government,

the beneficiaries and the public at large, can review the desirability of going ahead with the -

project. It atso helps them to join hands together, pool their scarce resources and ensure that the
project is taken up for implementation within the constigints of time, costs and performance.

Bottlenecks
There are numerous factors which ol’@ the exercise for an effective project

formulation, such as: ' ?
Project not fitted in overal io-e@onomic development of country,

- Project not in consonance objectives of the organisation concerncd.

- Frequent changes 1 ’@ of Government directives licensing procedures, import and
export obligations, pricing controis and the like. |

- Political statement in the country.

- Adoption and not adaptation ot schemes prepared by various égencies.

- . Non-preparation of detailed project reports.

. Manipulalion:of project report by giving wrong assumptions regarding the lite of a

project, cost structure, I:CtLl]'ll on investment, social cost-benefit, etc.,

- Wrong selection of éppropriatc project site. .

- Use of inappropriate process technology.

- Application ﬁf‘ sophisticated technology leading to heavy investiments right frﬁm the

. start. ' '

- Selection of optimal size of plants without keeping an eye on market conditions.

- No planning of producf-mix at the initial stage.

- Marketing analysis based on hunches and guess.

- Sudden changes in market conditions.

- Financial projections too much exaggerated.




- Difficulty in resource mobilization for the project.
- Underestimating project, cost,
Inderestimating project schedules.
- Inadequate assessment of raw materials.
- Application of modern management techniques in project f‘ormul'ation missing.
-« Delay in collaborating with foreign collaborations for seeking technical assistance.
- Non-availability of professional and technical frained siaff having ability to forecast
rroblems and offer remedial measures.
- Frequent transfer of top management engaged in project formulation.
- - Effects of project to combat environmental problems not given due importance.
-~ Promoters ability to také up new ventures not assessed in proper perspective.
- Over ambitious pans of promoters. o

- Social traditions and taboos.

Activity — 1

What is meant by the economic analysis of a project? 0

4.3 INVESTMENT PROFITABILITY ANALYSIS

Investment in a project shall be made only after ensuring that the project is commercially
viable ie.. at least the minimum required financial returns will be obtained from the
investment. lnvestment profitability analysis is, therefore, employed in project cvaluation.
Inivestment profitability analysis is the measurement of the profitability of the resources put
into a project. This analysis also helps the, selection of the best project(s) when there are
. alternatives. : o '

Important metheds of investment profitability analysis include:

i) Pay-back period
i) Average rate of return
iii} Net present value

iv)  Internal rate of return
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The pay-back period and simple rafe of return are known as simple or static methods and
the net present value and internal rate ¢f return are called the discounted cash flow technigues.

4.3.1 PAY-BACK PERIOD

The pay-back period may be defined as the period required to recuperate the original
investment outlay through the income earned by the project. The income earned in this context
is depreciation plus profits after taxation,

If income earned is uniform in all the years,

~ Investment

The payback period = _
: Income earned annually

If the amounts of annual earnings are not uniform, the pay-back period is found out by
caicuiating the period required for the eaings to add up to the amount equwalent to the
investment.

- When a c¢hoice is to be made from among alternative projects using the pay-back

pay-back period is selected.

- criterion, the projects are ranked according to the pay-M@riod and the one with the shortest

The most important merit of this method by selecting projects with the shortest
pay-back period, the risks of uncertainties assobaséd with distant future are avoided, like

political and economic instabilities, produc hnological obsolescence, etc.

The main weakness of the pay: thod is that it ignores the earnings beyond the pay-
back period. Thus, when the pay-ba® criterion is applied for project selection, there are
chances of choosing less pro%rojectsi
Problem - §

From the following information pertaining to three projects, Catculate Pay Back Period
and rank the projects for the investments.

Particulars : Project ‘K’ Project ‘B’ Project °S°

Profit Before Tax (PET) Rs.35, 000 (Even)  Rs. 40,000 (Even) 1™ Year- Rs. 25,000
2" Year- Rs. 30,000

3" Year- Rs. 35,000

4™ Year- Rs. 40,000

5" Year- Rs. 45,000

Project Life 8 Years 7 Years 5 Years
[nitial Cost Rs. 80,000 Rs. 90,000 Rs. 1,00,000
Depreciation Straigpt Jine Straighi line Straight line
Corporate Tax 40% 40% 40%
Solution '




Calculation of Cash Flow after Taxes for the three projects

Particulars : Project ‘K’ Project B’

Profit before Tax (PBT) 35,000 . 40,000

Less: Depreciation . 10,000 12,857

Profit after Depreciation but beforc tax 25,000 27,143

l.ess: Tax 10,000 10,857

Profit after Tax 15,000 16,286

Add: Depreciation 10,000 ' 12,857

Cash Flow after Tax . 25,000 29,143

Project °S’ Year | Year 2 Year 3 Year 4 Year 5
Profit before Tax (PBT) 25,000 30,000 - 35,000 40,000 45,000
Less: Depreciation 20,000 20,000 20,000 20,000 20,000
Profit after Depreciation 5,000 10,000 15Q00 20,000 25,000

But before tax h '
Less; Tax - 2,000 4,000 O 6,000 8,000 10,600
Profit after Tax 3,000 6,000 9,000 12,000 15,000
Add: Depreciation 20,000 20, 20,000 20,000 20,000
Cash Flow after Tax 23,000 000 29,000 32,000 35,000
Calculation of Pay Back Perioc@
In case of Even Projects = | Original [nvestment / Annual Cash Flow after Tax
2 Therefore Project ‘K> = 80,000 /25,000 = 3.20
Project ‘B’ = 90,000/29,143 = 3,08

In case of Uneven Projects

Project ‘S’ - 1% Year = 23,000 - 1.
2Year= 26,000 - 1

3 Year= 29,000 - 1
778000 - 3

As the next year cash flow is Rs, 32,000 where we need only Rs. 22,000 (Rs. 1, 00,000~
Rs. 78,000). On the assumption that the cash flow is generated equally over the year the pay
back period required to generate the balance Rs. 22,000 can be calculated as 0.61 (22,000 /
32,000). Therefore, the total pay back period for the Project ‘S’ is 3.61. 6
maNe 1|
'ﬂm i r o
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From the above calculations we can infer that the pay back period for project ‘K’, ‘B” &
‘§’ are 3.20, 3.08, and 3.61 respectively. The project has to be selected which has the shortest
pay back period. Hence first rank is given to project ‘B’ and second rank is given to project
LK,

4.3.2 AVERAGE RATE OF RETURN
The average rate of return (ARR) has the following two definitions:
Average annual net profit

i) ARR= X 100
Original Investment

Average annual net profit
ii} ARR = X 100
' Average investment

i}  Average annual net profit is the total net profit over the life of the project divided by the
number of years of life of the prOJect

i} In the second method, instead of original inveSygent, the average investment is
considered, When the straight line method 1 f_or depreciation, the average

investment is one half of the original inve@t Hence,

Average annual net profit
ARR = ?‘
Original investmg '

Under this method, p@m’g ranked on the basis of the average rate of return.

Although return on investme relevant basis for project evaluation, the simple  rate of
return method suffers from the Windamental weakness of ignoring the time differences in the
cash inflows,

Problem-2

From the following information pertaining to three projects, Calculate Accounting Rate of
Refurn and rank the projects for the investments

Particulars | Project ‘K’ | Project ‘B’ P.i'ojcct ‘s’

Profit Before Tax (PBT) Rs.35,000 (Even)  Rs. 40,000 (Even) 1 Year- Rs. 25,000
2™ Year- Rs. 30,000

3" Year- Rs. 35,000

4" Year- Rs. 40,000

5" Year- Rs. 45,000

Project Life 8 Years y7 Years 5 Years
Initial Cost Rs. 80,000 Rs. 90,060 Rs. 1,00,000
Depreciation ' .Sffz_iig’hg line @,%ﬁtga]g,ht lme : Straight line

Corporate Tax 0% 400 - 40%




Solution

Average Income _
ARR = X 100
Average Investment

Total income of all the years

Where Average Income =
Number of years of the project

fnvestment value at the beginning + Investment value at the end

Average Investment =
2

Project ‘K’

Total income of all the years = 15000 x 8 = 120000
Number of years of the project = 8 years

Investment value at the beginning = 80,000

' 120000
Average Income = —— = 15000.
8
80000 O
Average Investment =———= 4000(?5
2 2

15000

ARR =— X100 %
40000

Project ‘B”

Tota} income of all the years = 16286 x 7 = 114002
“Number of years of the project = 7 years

Investment value at the beginning = 90,000

114002
Average Income = = 16286
7
90000
Average Investment = = 45000
2
16286
"ARR = X 100 = 36.19%
45000
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Projeci’ &°

Total income of all the years = Rs. 45,000
Number of years of the project = 5 years

Investment value at the beginning = 100,000

45000
Average Income = = 0000
5
) 160000
Average [nvestment = = 50000
2
5000
ARR= —— X 100 = 18%
50000

As the ARR of the Project ‘K’, ‘B* & *S’ are 37.5%, 36.19%
project ‘K” is to be selected first as it is generating a high acco
preference will be given to project *B’.

Discounted cash flow techniques Q
The discounted cash flow techniques Jelp to™fake the financial evaluation of projects
more realistic by considering the differences value of money due to the difference in the

time of accrual of income, g
It is quite obvious that a r carited today is worth more than a rupee earned one year
from now because during the %f one year the money can earn a return.

Two important discounted cash
described below;

and 18% respectively, the
unting return and second

flow (DCF) techniques used in project evaluation are

4.3.3 NET PRESENT VALUE METHOD

The niet present value method (NPV) of a project may be defined as the difference between
the present values of its cash inflows and outflows. The present value of a rupee earned at -

different points of time in future s available, for different discount rates from the net present
value tables. The net present value of an investment proposal is =

Total Discounted Cash Flows — Original/Initial Investment

Where Total Discounted Cash Flows = Annual Cash Flow after Tax x Discounting Factor
at given cost of capital.

I the net present value is more than
rejected. Another way to express the acce
accepted if the present value of cash inflo
required rate of returr is the return in

Zero or zero, the project is accepted; if nof, it is
ptance criterion is to say that the project will be
ws exceeds the present value of cash outflows. The
Vestors expect the firm to earn on the investment




proposal. If the firm accepts a proposal with a net present value greater than zero, the market

price of the stock would rise.

A Az As Ay

NPV = + + - o + -C
(1+K)y  (1+KY (14K Y (14+K)"

OR

n A,

NPV= Y —m— _C
=1 (14K)

Accéptance' Rule:;

Accept the project if
NPV = 0

Reject the project if
NPV <0

Where K = discount rate of required rate of return. 0

A, = cash in flows at different parts of tj
C = initial outlay. 0

Problem -3 Q

From the following information p¥gaining to three projects, Calculate Net Present Value
and rank the projects for the i nts

Particulars . Project ‘K’ Project ‘B’ Project S’

Profit Before Tax (PBT) - Rs.35,000(Even)  Rs. 40,000 {(Even} 1" Year- Rs. 25,000

2™ Year- Rs. 30,000

3" Year- Rs. 35,000

4™ Year- Rs. 40,000
_ 5™ Year- Rs. 45,000
Project Life 8 Years 7 Years 5 Years

Initial Cost | Rs. 80,000 ' Rs. 90,000 Rs. 1,00,000
Depreciation - Straight line Straight ling Straight line
Corporate Tax 40% 40% 40%
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Solution

Here, Cost of capital =10%

Project *K* _ Project "B’ Project S’
Annunl cash cost of Discounted | Annual cash costof Discounted| Annual cash cost of Discounted
Flow after  capital  cash flow | Flowafter  capital  cash flow | Flow after  capital cash flow
" Fax @10% tax @ 10% tax @10%
25000 5.335 133375 29143 | 4.868 141868 23,000 0.909 20,907
26,000 0.826 21,476
29,000 0751 21,779
| 32,000 0,683 21,856
35,000 0.621 21,735
133375 o 141868 _1,07.753

Net Present Value = Total Discounted Cash Flow - Origitml Investment

‘ 133375-.80,000 = 53,375
‘ ~ Project ‘B’ = 141868 -90,000 = 51,868
|
|

Project” K-

il

Project *S” =1, 07,753 - 1, 00,000 = ?'@

The Projects ‘K, *B°, & ‘S’ are havin ' p‘reseni value of Rs.53, 375, Rs.51, 868 and Rs.
y be selected as it is having a high net present value and
is having second best net present value.

7,753 respectively. Hence the project
second rank is given to project ‘B’

4.3.4 PROFITABILITY 1

The profitability index, ot benefit/cost ratio, of a project is the present value of future net
cash flows over the initial cash outlay, It can be expressed as

: Total Discounted Cash Flow
| Profitability index = X 100
‘ ' Original Investment

n Ay
Z

t=1 (14K}

C

As leng as the profitability index is 1.00 or greater than i. the investment proposal is
acceptable. For any given Project, the net present value method and the profitability index give
the same accept-reject signals. If we have to choose between mutually exclusive projects, the
riet present value measure is preferred because it expresses in absolute terms the expected
ecenomic contribution of the project. In contrast, the profitability index expresses only the
relative profitability. For example the profitability mdex can be calculated for the above-solved |
problem.
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Calculation of Profitability Index

| 1, 33,375
Project K’ = — X100 =166.71 -
. 80,000
1, 41 868
Project ‘B’ = ——— X 100 =157.63
90,000 '
| 1, 07,753
Project ‘K’ = ———— X 100 =107.75
1, 00,000

The Projects ‘K’, ‘B’, & ‘S’ are having a profitability index 166.71%, 157.63% and 107.75%
respectively. Hence the project ‘K’ is to be selected as it is having a high profitability index and
second rank is given to project ‘B’ which is having second best profitability index.

4.3.5 INTERNAL RATE OF RETURN

The internal rate of return (IRR) may be defined as the rate of discount that reduces the
net present vatue of a project to zero. The net present valulould be zero when the present
value of the earnings from the project is equal te present $glue §f the investment in the project.

w

‘In other words, the internal rate of return method fipds o earnings rate that equates the
present value of the streams of earnings to the am fvestment outlay.
in the internal rate of return method, th?wunt rate is unknown. B ut in the case of
n

- present value method the discount rate igsgjven?
The IRR is usually found by the 1ri2nd error method. With a given discount rate, if the

present value of the earnings ﬁ% project is greater than the investment outlay, a higher
rate should be tried. If the prese lue of the earnings is less than the investment outlay, a

lower rate should be used. The present values for different periods at different discount rates
are available from the present value tables.

i

"It is quite obvious that project with IRR lower than the actual cost of capital will not be
acceptable. If a choice is to be made from alternative projects, the one with the highest IRR
will be selected, provided, of course, this IRR is higher than the cut-off rate, Le., and the actual
cost of capital. ' '

Internal Rate of Return:

A A, As A,
C = + + +..... +
(I+n)  (+) (1+1)° (t+r)
n- A
C= 2
t=1 {1+

gl
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n A,
0= > — -C
t=1 (14
Where A, = cash in tlows at different time periods.
r = the discount raie (internal rate)

C = present vaiue of initial outlay,

Acceptance Rule:
When r is internal rate of return and k is the cost of capital.
Accept the project if
>k
Reject the project if

r <k

Problem - 4

From the following information pertaining to three pagjects, Caiculate Net Present Value
.and rank the projects for the investiments 6 :

Particulars . Project ‘K’ oject ‘B’ Project °S°

Profit Before Tax (PBT) Rs.35, 000 (E Rs. 40,000 (Even)  I* Year- Rs. 25,000
: ?s 2 Year- Rs. 30,000

Qf . ' 3 Year- Rs. 35,000

@ 4™ Year- Rs. 40,000

5" Year- Rs. 45,000

Project Life 8 Years 7 Years 5 Years
Initial Cost - : Rs. 80,000 Rs. 90,000 Rs. 1,00,0600
Depreciation Straight-line Straight Tine Straight line
Corporate Tax - 40% 40% ' 40%

Here, Cost of capital =10%

Solution

Rough Guide {Even Projects) = Original Investment / Cash flow after taxes

Rough Guidée (Uneven Projects) = Average excess cash flow over
: investment/Average investment
- The rough guide for the project ‘K’

discounting factors for 5 years is 3.274 a
which is at higher interest inter

turns to 3.20 which lies in between the corresponding
t 16% which is a lower interest ratc and 3.199 at 17%
est rate. Hence the present value at lower interest rate amounis




to 81,850 (25000%3.274) and the present value at higher interest rate amounts to 79,975
(25000+3.199). '

PV (I) L — Original l;wcstmcnt
Iniernal Rate of Return = LR + X (HR-LR)
- PY(IHL-PV(HH

_ 81,850 — 80,000
=16% + . X(17-16)
81,850 - 79,975

=16 % + 0.9867 = 16.9867%

The rough guide for the project ‘B’ turns to 3.08 which lies in between the corresponding
discounting factors for 3 years is 3.127 at 18% which is a lower interest rate and 3.057 at 19%
which is at higher interest interest rate. Hence the present value at lower interest rate amounts
to 91,130 (29,143 X 3.127) and the present value at higher interest rate amounts to '89,090
(29143 x 3.057).

' PV () L. — Original Investment
Internal Rate of Return = LR + X (HR-LR)

PV ()L - PV%
91,130 — 90,0
= 18% + X (19-18)
' 91,130 89,0 '

=18%+ o.sQL& 3% | |
The rough guide for the projgesy'S’ tthns to 3.61 which lies in between the corresponding

discounting factors for S years is@at 11% which is a lower interest rate and 3.604 at 12%
which is at higher interest interest r¥¢. Hence the present vatue at lower interest rate amounts
to 1,04,796 and the present value at higher interest ratc amounts to 1,02,022.

PV (1) L — Original Investment
Internal Rate of Return = LR + X(HR-LR)
S PV(IHL-PV(HH

1,04,796 — 1,00,000

= 1%+ X (12-11)

1,04,796 - 1,02,022
=11%+1.72=12.72%

From the above calculations we can infer that the internal rate of return for.the project
‘K, ‘B’ & S’ are 16.98%, 18.55% and 12.72% rcspectively. The project has to be ranked
according to highest IRR. Hence the project ‘B’ is to be rank first as it is having the highest
IRR and second rank is given to project ‘K. :

4.4 COMPARISON OF THE IRR APPROACH WITH NPV

Though both NPV method and IRR are of the same sequence, they are different from each
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other in several aspects. The important points of difference between the two are as follows:

i) NPV takes the interest rate as a known factor while IRR takes it as unknown factor.
i) NPV metﬁod seeks to find out the amount that can be invested in & given project so
that it anticipates the earnings exactly sufficient 10 repay this amount with interest at
the market rate. On the other hand IRR seeks to find the maximum rate of interest at
which the funds invested in the project should be repaid out of the cash inflow arising
| out of project. |

iii) Both of the methods proceed on the assumption that cash inflows can be reinvested at
the discounting rate,

Similarities between NPV and IRR

Both the methods will give the same result i.e., acceptance or rejection regarding an
investment propasal in the following cases:

¢ Projects involving conventional cash flows i.e., when an initial outflow is followed by
a series of inflows

e Independent investment proposals i.e., propo@ere the acceptance of which does
not preceed the acceptance of other

The reason for the similarity in the results irQbove cases is simple. In case of NPV the

proposal is acceptable when NPV is positi V will be positive only when actual return on
investment is more than the cut-off gate. IMcase of IRR, a proposal is acceptable only when
[RR is higher than the cut-off rat oth the methods will give consistent results, Singe

aceeptance or rejection of propgsals Mpased on the actual return higher than the cut-off rate.
Conflicting Results under N nd IRR

NPV and IRR methods may give conflicting results in case of mutually exclusive results
i.e., Projects where acceptance of one would result in non-acceptance of the other. Such
conflict of result may be due to any one or more of the following results.

» Projects require different cash outlays.
s The projects have unequal life.

e The projects have different patterns of cash flows.

In such a position the result given by NPV method should be relied vpon this is because,
the objective of the company is to maximize the share holders wealth. IRR method is
considered with the rate of return on investment rather than the total yield of the investment.
Heice, it 15 not compatible with the goal of wealth maximisation. NPV method considers the
total yield on investment, Hence, in case of mutually exclusive projects each having positive
largest NPV will have the most beneficial effect on shareholders wealth.

In case of p_mjects, requiring different cash outlays the problems can also be resolved by
adopting Incremental Approach i.e., Modified IRR. According to this approach, in case of two
mutually exclusive projects requiring different cash outlays, the IRR of Incremental outlay of




the project requiririg the highef initidl Investmient is calculated. In case this IRR is higher than

the required rate of rorurn. The project having greater non-discounting cash flows should be -

accepted otherwise, it should be rejected.

At a particular rate of return, NPV of the project bec’_o‘meé zero. It is ‘a point where the -

TDCF of the project nullifies with the original investment on the project. IRR is a cornbination

-of cost of capital plus premium for the risk taken up for the project. Therefore, IRR should be

miore than cost of capital to take the projects under acceptable zone. If IRR is less tharn cost of
capital, the projects may not be considered for investment proposals.

Activity — 1

.....................................................................................................................
....................................................

T O R LA L L EE L bbb

Problent - 5
For each of the following project Calculate
i)  Payback Period : 0
ify  Accounting Rate of Return - O
iii) Net Present Value _
iv) Profitability Index ?\
v)  Internal Rate of Returni Qs '
Particulars @t X . Project Y’ Project ‘Z’

Initial Cost . Rs.50000 Rs. 50,000 Rs. 50,000
Depreciation Straight line ' Straight line Straight line .
Project Life - 8 Years 8 Years '. 8 Years

Salvage value © 3,000 4,000 5,000
- Annual cashi flow S - '
(After fax but Before fax)y 10,000 15,000 14,000

The Cost of Capital of the Project is 12%

Solution

Pay Back Period o _ _ _ __
" Paticutars ____ Project X’ “Project 'Y’ Project Z’
Annuat cash flow 10,000 15,000 14,000
Add: Depreciation 5,875 5,750 5,625
Annual Cash flow afiertax 15,875 2075 . . 19,625
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Calculation of PPay Back Period
Pay Back Period = Original Investment / Annual Cash Flow after Tax
Project *X” = 50,000/ 15,875 = 3.14

Project <Y” = 50,000/ 20,750 = 2.40

Project *Z’ = 50,000/ 19,625 = 2.54

From the above calculations we can infer that the pay back period of project “X°, Y’ &
27 are 3.14, 2.40, and.2.54 respectively. Hence the project, which has the lowest pay back

period, has to be selected. Therefore project ‘Y” has to be rank first and project “Z” has to be
ranked second.

Accounting Rate of Return
Average Income

ARR= X 100
Average Investment

Project *X° . _
Total income of all the years = 15,8??0

Number of vears of the project = @

Investment value at the beginning oG 50,000

Investment value at the end 4 ;2 3000
15,875 X

Average Income = : =15,875.

50,000+ 3,000 . 53,000
Average [nvestment = = = 26,500
2 ' 2

: Average Income
ARR= X 100
Average Investment

15,875
= —— X 100 =59.90%
26,500

Project ¢ X’

Total income of all the years = 20,750 X 8
Number of years of the project = 8years
[nvestment value at the beginning = 50,000

Investment value at the end = 4.000




20,750 X 8

Average Income = ———————  =20,750
8
50,000+ 4,000 54,000
Average Investment = — = = 27,000
2 2 :

20,750 .
ARR = X100 =76.85%

27,000

Project ‘Z’

Total income of all the years = 19,625 X 8
Number of years of the project = § years
Investment value at the beginning = 50,000

Investment value at the end = 5000

19,625 X 8 _
Average ncome =  -———— =19,625
8 . :
50,000 + 5000 ®00

Average [nvestment = N . =2?,500
| 2 ?‘ 2

19,625 Q‘
ARR= —X 100 =N36 %
27.500 :

From the above calculations we can infer that the accounting rate of returns of projects
‘X, “Y* & *Z’ are 59.9, 76.85%, and 71.36% respectively. Hence the project, which has the
highest ARR, has to be selected. Therefore prolect “Y” has to be rank first and project *Z’ has
to be ranked second.

- Net Present Value

Project ‘X’ . "~ Project ‘Y’ _ Project °Z’
Annual cash  Costof  Discounted | Annuvalcash Costof Discounted.| Annual cash cost of Discounted
flow after capital cash flow Flow after capital cash flow [flow after  capital cash flow
tax @12% - tax @ 12% tax {@12%
15,875 - 4.968 78,867 © 20,750 4968 1,03,08 19,625 4968 97,497

Calculation of Net Present Value
Net Present Value = Total Discounted Cash Flow - Original Investment

Profect ‘X’ = 78,867 - 50,000 = 28,867

a7




Project ‘Y’ = 1,03,086 - 50,000 = 53086
Projéct’ Z=97.497 — 50,000 = 47,497

From the above calculations we can infer that the net present value of projects ‘X, Y’ &
«7’ are 28,867, 53,086 and 47,497 respectively. Hence the project; which has the highest NPV,
has to be selected. Therefore project °Y? has to be rank first and pro;ect ‘Z’ has to be ranked

second.

Profitability Index

Total Discounted Cash Flow
Profitability [ndex = — —— X 100
' Original Investment ' '

Calculation of Profitability Index

78,867

i

* Project ‘X’ X 100 =157.73

50,000

1,03,086
Project ‘Y’ = ——— X100 =206.10
' _ 50,000 '
' 97,497 O
Project ‘Z’ T X106 4.99
50,000 ’

- From the above calculations gan infer that the profitability index of project ‘X, *Y’ &
‘7’ are 157,73%, 206.17% ﬁ 04.99% respectwe]y Hence the project, which has the hlghest
profitability index, has to be -c_t_ed Therefore project ‘Y’ has to be rank first and project ‘2’
has to be ranked second. : ' :

Internal Rate of Return
licmgh Guide (Even Prbj ects) = Original Investment / Cash flow after ta)ics_

The rough guide for the project X’ turns to 3.14 which lies in between the gorresponding
discounting factors for 8 years is 3.156 at 27% which is a lower interest rate and 3.075 at 28%
which is at higher interest rate. Hence the present value at lower interest rate: amounts 1o
50,102 (15875 X 3.156) and the present value at hlgher mterest rate amounts to 48,816 (1 5875
X 3.075).

o _ PV (l) L Original lnvestment
Internal Rate of Retum =LR +  —— ————— X (HR-LR)
' PV (I) L PV (OhH :

50,102 - 50,000 -
50,102 — 48,816
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=27 % + .0793 = 27.0793%

The rough guide for the project "Y'’ turns to 2.40 which lies in between the corresponding
discounting factors for 8 years is 2.431 at 38% which is a lower interest rate and 2.380 at 39%
which is at higher interest rate. Hence the present vaiue at lower interest rate amounts to
50,443 (20750 X 2.431) and the present value at higher interest rate amounts o 49,385 (20750
X 2.380).

PV (D) L — Original Investment
internal Rate of Retarn = LR + . X (HR-I.R)

PV ()L ~PV () H

50,443 - 50,000
= 38%+ X (39-38)
50.443 —49.385

=38 % +0.0418 = 38.0418%

The rough gljide for the project *Z’ turns to 2.54 which is the corresponding discounting

factors for 8 years at 36%. Q '
~ From the above calculations we can infer that nte rate of returns of project *X’,

i
Y & ‘7 are 27.07%, 38.04% and 36% r_cspective@me the project which has the highest
IRR is to be selected. Therefore project *Y’ is ranke and project ‘7. is ranked second.

45 LIMITATIONS OF INVE%E T APPRAISAL TECHNIQUES

inflows, outflows, equipment 1if€} n and material performance etc. Under such conditions
of uncertainty, skillful managemen¥ and judgment is very difficult. Sensitivity analysis and
other advanced evaluation techniques cannot ensure best possible choice it data is erroneous.
The bias in respect of estimation of cash inflows, outllows and inflation may complicate the
~ evaluation further.

Capita! budgeting techniquwve n entire range of data relating to the expected cash

Only finance related variables are considered in this process. Certain factors cannot be
measured in quantifiable terms like impact of investments on employee morale are not
considered. Simitarly, social,-political, economic factors are not considered in this process. To
this extent, this impairs the validity and acceptance of capital budgeting appraisal techniques.

All the difficulties underlying capital budgeting decisions discussed earlier, set limitations
for these techniques. '

Finally, the estimate of the useful or economic life of a project or asset is probably the
most difficult of all, for it depends upon several environmental factors technological and
marketing. An engineer’s guess as to the useful life of a productive asset can be fairly reliable
only if the rate of technological change and obsolescence can be properly estimated. The
profitable career of a new product depends upon customer acceptance arxl competitor’s
reactions - both highly speculative phenomena. Certain statistical techniques based on
probability are helpful in minimizing the errors of estimating under conditions of uncertainty,
but they cannot eliminate uncertainty and, therefore, error entirely, The soundness of the
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decision, therefore, would not only depend on the right choice (or combination) of appraisal
technique, but alse on sound common sense and judgment of the decision maker

4.6 SUMMARY

The profitability appraisal techriques for long term investment proposals can be broadly
divided into traditicnal and modern techniques. Payback and Average Rate of Return methods
constitute traditional techniques. The Internal Rate of Return and Net Present Value Methods
constitute modern methods.

Under pay back method, pay back perjod is determined, Pay back period refers to the
minimum period within which the original investment is recovergd. Post pay back earnings are
not considered in this method. Accounting or Average Rate of Return refers to the rate of
return on proposal yields considering original investment and average annual profits. This may
be calculated under different assumptions viz., annual profits before taxes or after taxes, before
depreciation or after depreciation,etc. Average investment also’is used as a substitute to
original investment.

Both Payback and ARR do not consider time value of money.

The modern techniques also referred to as time adjusta¥yrates and are based on time value
of cash flows. The present value of future cash flows is ined for further analysis.

Internal Rate of Return is that rate ofret_urne_quates the present value of future cash
flows and original investment.

Net Present Value is the exces otal present values of cash flows over and above the
original investment

Present value index is ba ’4@ considering total present value of cash flows and original
investment. It is the relationship between present value of the cash inflows discounted at the
desired rate and the cost of the investment. In general, discounted cash flow techniques provide
the most reliable appraisals of alternative investment proposals. The use of present value tables
makes these techniques reasonably simple to employ.

Certain limitations underlie all capital budgeting appraisals, However, the three basic
factors of the quantitative analytical techniques—investment, return, and time are the results of
estimates. Certain techniques like sensitivity analysis have been developed which help 1o
narrow the margin of error of such estimates.

4.7 SELF ASSESSMENT QUESTIONS

I. Short Questions
1. Define Capital Budgeting.
What is the need for capital budgeting?

2

3. Name various methods of capital budgeting.
4. Write a note on capital budgeting process.

5

What is capital expenditure budget?




1.

6
7.
g
G

What are the limitations of capital budgetin g?
Write a short note on Net present Value a5 a technique of capital budgeting.
Write a brief note on NPV and IRR.

What are the kinds of capital budgetin!g decisions?

Essay Questions

1.

9

What is the capital budgeting, decision such an important process? Why are capital
budgeting errors 50 costly? _

The nevice to capital budgeting may interpret the ierm project to mean only a new
investment in plant and equipment. Evaluate this assumpti(_;m as it relates to the overall
theory of the firm.

Would it be beneficial for firm to review its past cépital ‘expenditure and capital
budgeting procedures? Why.

Are all investment projects interdependent? Suggest some projects that are relatively
independent. What kind of firm is most likely to have independent projects?

How should working capital be treated in analyzingdgvestment opportunities?
Why do we focus on cash flows rather than o@l profit in making our capital

budgeting decisions? Why are we intérestc@in incremental cash flows rather than

total cash flows?
Many firms continue to use obsoldge” Machinery long after new snore efficient
equipment is available, U nde@l.y‘rcumstances would this represent poor finangial

planni'mg'.’ _

If depreciation is not CE@N expenses, does it affect the lovel of cash flows from o
project anyway? '

Why do we focus on cash flows rather than on agiual profit in making our capital
budgeting decisions? Why are we interested only in incremental cash flows rather than
total cash flows? ' '

10, Explain the merits and demerits of both traditional fand modern technigues of' Capita!

Budgting,

{1, Discuss the limitationa of capital budgeting. Can you avercome thegse?

Problems

1,

2

A project costs Re.40,00,000 and yields annually a profit of Rs. 600000 after depreciation

@ 15% but befare 1ax at 50%, Caleulate the pay back period.

A Company is considering two mutually exclusive investments, Both projects involve a
cash outlay of Rs. 50000. Project X is estimated to preduce after tax net cash inflows of
Rs5,10000 per year for 10 years; Project Y Rs,16,209,44 per year for § years,

1) Which projeet should be acceptable to the company at 10% cost of capital?

21




iii) Sketch the Net Present Value hrofile at 0%, 5%, 10%, 15%, and 20% rates of
discount '

iv)  Can you determine the value of IRR from the pre_sent value profile? If yes, what are
its- values for project X and project Y- :

3. A company’is considering two mutually exclpsjve_‘ projects. Both require an initial cash
outlay of Rs. 100000 each {with'no salvage vz}]ue)_and have a life of § vears. The company
requires a rate of return of 10 and it pays a'_'tzix at a rate of 50%. The project will ‘be
depreciated on & straight line basis. The- cash flows (before depreciation and tax) expected
to be generated by the projects are as follows: S o

Year 1 2 3 4

N

Project A 40000 | 40000 40000 40_600 40000
| P}Qjéct.B 60000 30000 20000
: Calculate the net present value and the In_t_(—:mal_\_'_lgate of . Return. for eail;_h.projgct and
suggest _'\\.fhichl.'project-shquld.be accepted and why. 2 '
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4.9 KEY WORDS

Capital Investment It is a process of making investment decisions in
. capital expenditures which is also called as capital
budgeting

Project Evaluation *  There are many methods which will be used to
S o evaluate the project risk and expected returns. Some
of the important ones are payback period, average rate

of return, Net Present Value and internal Rate of

Return,
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Payback Period

Discounted Pay Back Method

Post Pay Back Period

Net Present Value

Internal Rate of Retarn

Cost of Capital B

Salvage Value/Scrap Value

Mutually Exclusive Projects

Obsolescence

It is the time period that takes 1o recover the original
investment made on the project. When more than one
project/invesiment proposals are evaluated under this
appraisal technique, a project which gives the
investment back as early as possible will be opted.

It is an improvement over payback method. Under
this method, the present value of all cash outflows and
inflows are computed at an appropriate discount rate

This is also called as surplus life over pay back
period. According to this method, the project which
gives the greatest pay-back period may be accepted.
This method can be employed successfully where the
various projects under consideration do not differ
significantly as to their size and the expected cash
inflows are even throughout the life of the project.

One of the important technigues of Discounted Cash
Flows for capital Budgeting evaluation which sceks to
determine whethgr the present value of estimated
future cash inflowNat management’s desired rate of
return is greaterg Ig8s than the cost of the proposal.

That rat equates the present value of the future
caswjflows with the cost of the investment which
prodyfes them.

cost of raising capital in the market, which may
include inlerest on borrowed money or the relation of
a company’s earnings 1o the market value of its equity
shares as the dividend payable to equity share holders
is also defined as cost of capital on equity funds.

The residual value of a depreciable asset at the end of

its useful life.

Such decisions relate to proposals which compete
with one another in such a way that acceptance of one
automatically-excludes the acceptance of the other.

There are certain projects which have greater risk of
obsolescence than others. In case of projects” with
high rate of obsolescence, the project with lesser
payback period may be preferred than one which may
have higher profitabitity but still longer pay-back
period.
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UNET -5 : RISK AND CAPITAL BUDGETING

Objectives

~ This unit aims at explaining the different approaches to evaluate the risk in the investment
decisions. ' ' '
After studying this unit, you should be able to:
»  explain the concepts of certainty, risk and uncertainty;
= state the causes of risk and uncertainty in the project investment decisions; and

s describe various methods of accounting for risk in capital budgeting.

Stracture

5.0 Introduction

LA

1 Certainty, Risk and Unceﬂtaihty
3.2 Causes of Risk and Uncertainty

3.3 Procedure for Analysing Rislk Investments
5.3.1  Risk Adjusted Discount Rate Approach 0

2 Certainty-Equivalent Approach ' :
Sensitivity Analysis ' O
44 Probabilistic Method: Single fMwigct
535 Decision Trees and Se tia%tment Decisions
34 Simulation Analysis Q‘
S Sumtinary ' @
156 - Gell Assessment Questions

5.7 Further Readings

58 Key Words
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The capital hudgeting techniques enable us to make rational dectsions, under the
aonditions of complete certainly on the cash flows resulting from undertaking an investment.
Thi condition of eomplete eertainty implies that the estimated casli flow from the operation of
the firm would ogenr as forecasted, Now, we must face the reality and the world we live in is of
change and uneertainty, and financia] managers know that they are not omniscient. For
example, the invention of new methad of predustion may render his proposed investment moro
or less obselete; may erase or subsiantially reduee the anticipated net income of future years, To
be sure, the business world has develnped o number of methods of reducing uncertainty or
otherwise shifting uneertainty completely, Therefore, the ncecessity of incorperating am
uneertain: future into capital hudgeting fechniques raises several questions, What exactly is this
uncertainty?




5.1 CERTAINTY, RISK AND UNCERTAINTY

A decision-maker may be faced with conditions of certainty, risk and uncertainty.
Certainty postulates that the decision-maker-knows in advance the precise. values that all the
parameters that may affect the decision will take on. Risk postulates that the decision maker is
aware of all possible future states of the econor:v and business, which may occur and have
places a probability on the value of the occurrence of each of thesc states. Uncertainty

_postulates that the decision-maker may or may not be aware of all the possible states that
affect the decision and may or may not be able to place a probability distribution on the
occurrence of each,

The classical distinction between risk and uncertainty is that the risk or analysis accordingly
assumes that the possible outcomes are known and the probabilities for each of the outcomes
are assigned. Uncertainty indicates Jack of confidence and the probability distribution may be
not take place. However, the words risk and uncertainty are used interchangeably.

52 CAUSES OF RISK AND UNCERTAINTY

Risk and uncertainty in the project investment decisjons are attributable to many possible
sources. A brief description of some main causes is as follOws:

i) Insufficient numbers of similar investment

there will be insufficient opportunity for tRgfreSult of particular investment type to “average
out”, i.e., for the effect of unfaydfagle otttcomes, fo be virtually cancelled by favorable
outcomes. This type of risk is domifiant’ when the magnitude of the individual investment
commitment is large compar e financial resources of the firm. '

In general, a firm will have only a f?t;stments of a particular type. This means that

ii) Bias in the data and its assessment

It is common that individuals making or reviewing cconomic analysis have biases of
optimism or are unconsciously influenced by factors, which should not be a part of an objective
study. A pattern of consistent optimism or pessimism on the part of an analyst should be
recognized through analysis and review procedures. '

iii) Changing external economic environment, invalidating past experiences

External environment undergoes changes resulting in invalidation of past gxperience.
While the past information is oficn valuable, there is risk in using it directly without adjustment
for expected future conditions. :

iv) Misinterpretation of data

Misinterpretation may occur if the underlying factors behind the elements to be estimated
are so complex that the relationship of one or more factors io the desired elements is
misunderstood. '
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v) Errors ef analysis

Errors can occur either in analysis of the technical operating characteristics of the project
or in the analysis of the financial implications of a project.

vi} Managerial talent availability and emphasis

The performance of an industrial investment project or set of projects usuaily depends on
the availability and application of managerial talent once the project has been undertaken, In
general, management talent is a very limited resource within a firm. Henge, it follows that the
results of some projects are going to suffer compared to the results of other project. Thus, there

is risk due to lack of availability of needed managerial talent applied to investment projects.

vii) Salvageability of investment

Of prime consideration in judging risk is the relative recoverability of investment
commitments in the case of liquidations of project. For example, an investment in & special
purpose equipment which would have a high percentage saivage value if sold because of poor
operating results of descriptive synonym is ball—out ability.”
viii) Obsolescence

Rapid ohsolescence, change and progress are the cigactristics of a dynamic economy,
Not only do products become superceded, but als@ges in process technology can render ~

existing facilities obsolete.

Activity — 1

‘There are many approaches to the incorporation of risk into capital budget. Their
applicability varies among the decision criteria and situations. Basically, there are two major
competing methods for making risky long-term investroent decisions: the risk adjusted discount
rate approach and the certainty equivalent approach. We will investigate both of these methods
and some other procedures used to evaluate risky long-term investment prospects, but we will
concentrate first on.the risk adjusted discount rate approach and the certainty equivalent
approach since they represent fairly complete decision systems, most widely used by both

theorists and practitioners, and are logically consistent with the firm's goal of shareholder’s
wealth maximization, -

All the techniques of capital budgeting require the estimation of future cash inflows and
cash outflows. The future cash flows are estimated, based on the following factors:

i) Expected Economic Life of the Project

i)  Salvage Value of the asset at the end of the economic life




i)y Capacity of the project

iv) - Selling Price of the product
v)  Production Cost

vi)  Depreciation Rate

vii) * Rate of taxation

viil} Future demand of the produc,

But due to uficertainticr Lot the future, the estimates of demand, prdfluetion sales, costs,;
selling price caitiont be exact. For example, a product may become obsolete much earlier than o

anticipaied due to unexpected teehnologlcal developments. All these e]emems of uncerlamty
have to be taken into account in the form of foreseeable risk while takmg a decision on
investment proposals. It is perhaps the most difficult task while making an investment decision.
But some allowances for the element of risk have to be provided.

The following methods are suggested for accounting for risk in Capital Budgeting:

i) Risk-Adjusted Cut off Rate or Method of Varying discourit Rate

ii)  Certdinty Equivalent Method

iii)  Sensitivity Technique ' 0
iv}  Probability Technique

vy Standard Deviation Method o

vii) ‘Decision Tree Analysis

vi)  Co-efficient of Variation Method " ?\

53.1 RISK'ADJUSTED DIS! UNT RATE APPROACH

The risk adjusted dlscount rate’ approach is based on the ‘promise that the riskinéss of a
project may be accounted for by adjustmg the discount rate (cost of capital). Relatively risky 5
projects-would’ have relatively high dlseount rates and relatlvely safe projects would be assigned

relatively low discount rates.

When finarice” manager- considers other possible investments besides the risk free '
government securities, it is necessary to adjust the cost of capital (dISCOUT]t rate) in the present'

value capital budgetmg procedures to reflect additiorial risk sich that:”

The risk- adjustment premium added 1o the risk free rate (T) reflects the greater nsk.

attached to this project than attached to a govemment debt obliation. As the risk increases, the
risk-adjustment premium also increases and the risk-adjusted cost of capital to the project rises.

In order to get some feel for the size of the risk adjustment, the finance manager will agam '

turn to the dispersion in the distribution of cash flows. As the dispersion increases, the risk also
increases.

[n a somewhat arbitrary fashion, the finance manager will determme the risk premlum for -

the entire firm in comparison to the risk free rate. The next step is to divide the coefficient of

variation of the project by the coefficient of variation of the firm's cash flows and decide if the

project has a- greater or lesser risk than the entire firm. If the coefficient of variation of the
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project is less than that of the firm 't.hen the risk-adjusted discount rate for the project is less than
that of the firm, and vicri-versa. '

Using the expeéted_-‘ value of the cash flow distributions for each year in the project's iz
and the risk-adjusted discount rate, the finance manager will find the risk-adjusted net present
value for the project. For example, if the funds borrowed for the business cost 10% and the risk
premium exrected from the business operations is 5%, then the risk adjusted rate of return will
be 10%+5%=15%. Therefore, risk premium is based on investors attitude towards the risk.

~"The risk adjusted discount rate method can be expresscd as follows:

n A,
NPV = 3
t=1 (I[+K*®Y
Where K* is a risk adjusted discount rate,
K* =1{+Pp

Risk free rate.

il

P The risk premium.

Problem - 1 0

Consider an investment project costing Rs.50), ially and expected to generate' ca‘_r;h
flows Rs.25,000, Rs.20,000, Rs.10,000 and Rs: 00. Calculate NPV if cost of capital is 16%.
Also calculate NPV if risk premium of 5% is ad§éd 1o the cost of capital. ;o

Original Cash _ iscounting ] Discounting’:.
Flows %Factor at 10% ' Cash Flows
25,000 | 7 0.909 . 2,725
20,000 (.826 16,520
10,000 0.751 : 7,510
10,000 0.683 -6.830

' 53,585

Net Present Value = Tota] Discounted Cash Flows ~ Original [nvestment
= 53,585 -2 50,000 = 3,585

0ri§inal Cash Discounting _ Dis;ounting
Flows Factor at 15% Cash Ilows
25,000 | 0870 21,750
20,000 0.750 - 15,000
10,000 0.658 6,580
10,000 _ 0572 5,720

49,050




Net Present Value = Total Discounted Cash Flows — Original hwesnﬁent
=2 49,050 — 50,000 = (- 950)
£327 CERTAINTY-EQUIVALENT APPROACH

Some financial theorists object to a risk adjusted discount rate to evaluate risky proposals,
The  ojection goes like this. There are two important things to account {or in the valuation
process, the time value of money and risk attitudes. But these two concepts should be logically
separated in the valuation process. Specifically, use of a discount rate that lumps together the
risk free interest rate and a risk premium is wrong. That is, discounting for the futurity of cash
flows should only include time value considerations and not risk consideration. Adding the
risk premium into discount rate leads to compounding of risk over time, which is a
questionable practice.

Proponents of this argument advocate an altcrnative evaluation method that avoids the
probiem of inciuding a risk premium in the discount factor. This approach is called certainty
cquivalent approach. The decision rule associated with the certainty equivalent approach is to
undertake the project it its certainty-equivalent NPV is greater than zero. For any of the other
present value decision criteria, the rule is similarly altered togeflect the present. value of the

certainty-equivalent cash flows in relation the project’s 6050

A common procedure for-dealing with risks in bt budgeting is to reduce the forecast
of cash flows 10 some conservative levels. If an inv ccording to his estinate expects a
cash flow of Rs.60,000 initially he revises th@sggtimation of cash flows to only Rs.40,000
which is a safe estimation. vs '

The NPV under certainty cquivalentggroach is calculated as follows:

n . i, A'.
NPV = 3
t=1  (1+)
Where At = The forccast of cash flow without risk adjustment.

al The risk adjustment factor or certainty equi\}alcnt coefficient.

I

i Risk free rate.

Solution
Therefore, a very simple method is to reduce the estimated c_ash flow by a factor Beta.
Cer’tain Cash Flows 40,000

Beta = =
Uncertain Cash Flows 60,000

Uncertain cash flows are estimated based on certain factors like demand, price,
advertising, cyclic fluctuations, market conditions and consistent performance of the company
and competition. '
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FProbient - 2

Consider a project, which costs Rs.6,000 and has a'cash-'ﬂow-0f3Rs.4,{')OU;"Rs’.3,'000,-'
Rs.2,000 and Rs.1,000:in four vears and the associated beta factors are estimated‘tobe 0.9, 0.7,

0.5 and 0.3 and the risk free discount rate is 10%, Calculate NPV.

-Solution 5 _
~ Original Cash Certainty Equivalent Revised" Discounting Dist-:qun'ting'
Flows. . Factor. Cash Flow  Factorat 10% CashFlows
e — . (Rs.)
4,000 ' 0.9 3,600 ' 0.909 3,272.4+
3,000 _' 0.7 2,100 0826 1,734.6
2,000 - 0.5 1,000 0.751 7510

1,000 0.3 300 - 0.683 204.9

Net Present Vilue = Total Discounted Cash Fi ows — Original Investment

= 5,962.9 - 6000 = (37.1)

Risk adjusted discount rate versus Cértai-ntvaal'ent

The risk adjusted discount rate approggh is af™ntuitively appealing meth_d‘d-.‘ It seems very-.
logical to-apply a higher discount rate to 1 Nsky proposals and lower discount rate to less

developed and provides some conc ance about how to find risk adjusted discount rates.
Thus the method' is ‘both plaug’ ¢ an®operationally tractable. On the disadvantage side, the

. risky proposals. Aldo, the'theory'be@ detdbmininig the risk adjustment cost'of capital is well *

use 'of a risk:adjusted: disco clearly equates discountinig for tini_é‘-wi't}"l'j'discounting' for-
risk: This implies that risk necesSdfily increases with time since the discount factor for year t+1°
isiless-than the discount fictor for year t. Certainty equivalent proporients argue that in sorfie -
years.risk may: be:the same. Handling risk by increasing the discount rate-nécessarily implids. -
that risk increases with time. ' :

Because the certainty equivalent method ‘¢an properly account for cash flgiy patterns that
do not exhibit increasing risk with time, it-is a more flexible model and-has more Benerality.
And this is the outstanding feature of the certainty equivalent'approach. On thénegative side, - -
the certainty eq uivalent:approach is not'as intuiti vely appealing to as theé risk’ 'acl_-‘iéLiSted'dié.‘d_oun'tE
rate” method.: It 'is more difficult to- bOth'understand"and"-"'—expl'a[ni“'Lhe'--ceﬂ’ai‘ﬁt’y ‘equivalent
adjustment. made in the numerator of the: expected”cash flows. *Also; impleméntation of* the. -
approach is ‘more difficult. As opposed to the risk adjusted discouint rate-approach, which in
additior: to- expected cash flows, requites. estimation of only-one other parameter i.e., - risk- -
adjusted-discourit rate, while the certainty equivalent approach requires the anialyst to estimate -
a‘certainty equivalent factor or each year. BT '

In. summary, both methods have ‘good  and' bad featurés. The esserice: of thé difference
between the two methods is that the risk adjusted discount rate’' mettiod accounts for risk by
adjustingthe discount rate in the denominator of the expected: net present value formula, while -
the certainty. equivalent approach accounts for risk by adjusting the expected cash flows in the-
numerator of the expected net present value formula, '




Activity - 2

Distinguish between risk adjusted discount rate and certainty equivalent approach.

5.3.3 SENSITIVITY ANALYSIS

Sensitivity analyses are performed when conditions of uncertainty exist for one or more
parameters. The objectives of a sensitivity analysis are to provide the decision maker with
information concerning, the behavior of the measure of economic effectiveness. The term
sensitivity analysis is derived from the desire to measure the sensitivity of a decision to
changes in the vatues of one or more parameters.

Sensitivity analysis is not really a risk-reducing or risk measuring technique. It is a
technique for evaluating the robustness of a given modei by relaxing some of its assumptions.

5.3.4 PROBA' 'ILISTIC METHOD : SINGLE PROJECT

We shall 1 dew here two examples using probabili@ethod for the analysis of
investment dec on. Both cases will be limited tguthe ideration of single-project
decisions. The fisst case, by Hillier, utilize analytical Hques, while the second one Hertz,
employs simulation. The constraint of single-project cOugideration, is theoretically acceptable
under the following conditions;

i} If the tnvestment in considerati onstitute the only asset entering the firm’s
production function within it’s plamjng horizon, and

ii) If the other assets possess the firm are considerably smaller than the one .
contemplated. Then, the other assets can be omitted from the analysis and the single
asset technique will yield approximate results of practical value.

HILLIER'S MODEL

_Frederick S Hillier proposed an approach for specifying information about an investment
proposal in a more explicit manner. This approach is meant to appraise management of the
variety of consequences involved in a decision; thus it is intended as a complement, rather than
a substitute, to existing evaluation procedures. '

Hillier combines the assumption of mutual independence and - perfect correlation in
developing a model to deal with mixed situations, The model enables the analysis of
investment proposal in which some of the expected cash flows over time are closely related
and others are fairly independent. To illustrate the model, suppose that a firm is considering
the introduction of a new product with returns expected over the next five years. Because the
product's market reception is uncertain, management feels that if initial receptions exceed
expectations, -receptions in later year also will exceed expectations in about the same
proportion. We could say that if the periods are correlated, once it sturts to deviate form the
expected; it would continue to deviate again in the next period making the fotal deviation. over
the entire life of the project rather large, since the deviations would cumulate.




The decision makers should at least be aware of this possibility. The financial manager
can make them aware of it by specifying the correlation coefficient {r} among the cash flows of
the different periods: '

When the correlation coefficient equals zero, the cash flow are independent between
periods, and can use the simple mean standard deviation approach. When the correlation
coefficient reaches one, the cash flows in the different periods are perfectly positively
corrclated so that as this period's cash flow deviates from its expected valug, next period's cash
flow will also deviate from its expected value by a proportional amount. If the cash flows are
perfectly positively correlated, the effect of the deviations from the expected value causing
relatively large deviation from the expected value for the cntire project. We must also account
for this in our calculations of the expected NPV and siandard deviation.

HERTZ'S MODEL

It is an important contribution to evaluating risky invesiments David B. Hertz proposed

the use of a simulation model to obiain the expected return and dispersion about this expected
return for an investment proposal. It has enjoyed widespread acceptance in practice because of
the analytical power it makes possible without the necessity for complex mathematics. It is
especially adaptable to computation by digital compugers. Indeed, compuler languages have
been developed especially to facilitate Monte Carlg sifWlation. The technique is sometimes
descriptively called the method of statistical trials. It res first, the random selection of an
outcome for each variable (element) of intcg ¢ coinbining of these outcomes with any
fixed amounts, and calculation if necessary n@- one (rial outcome in terms to the desired
answer {measure of merit). This, done r dly, will resull in enough trial outcomes to obtain
a sufficiently close approximation %&ms variance, distribution shape, or other
characteristic of the desired ans '

The key requisite of] dimuiation technique is that the outcomes of all variables of
mterest be randomly select ., that the probability of selection of all possible outcomes be
in exact accord with their respective probability distributions. This is accomplished through the
use of tables of random numbers and ‘relating these numbers to the distributions of the
variables. Random numbers are numbers which have been generated in such a way that there is
an equal probability of any number appearing ean,h time, regardless of what sequence is
experienced at any prior time,

3.3.5 DECISION TREES AND SEQUENTIAL INVESTMENT DECISIONS

Decision trees, also commonly called decision flow networks and decision diagrams, are
powerful means for depicting and facilitating the analysis of important .problems, especially-
those that involve sequential decisions and variable outcomes over time. Decision trces have
greal usefulness is practice because they make it possible to look at a large complicated
problem in terms of a series of smaller simple problems and they enable objective analysis and
decision making which includes explicit consideration of the risk and eftect of the future.

The name decision tree is descriptive of the appearance of a graphical portrayal, for it
shows branches for each possible alternative of a given decision and branches for each possible
outcome (event) which can result from each alternative. Such networks reduce abstract
thinking to a logical visual pattern of cause and effect. When costs and returns are associated
with -each branch and probabilities are estimated for each possible outcome, then analysis of
the network can clarify choices and risks.




In business, decision trees may be used to clarily probiems invelving a whole sequence of
~ decision in which the aliernative and their.relative attractiveness at one stage depends on the

decision taken at the stage before. In each case the consequence of the decision depends on the

outcome of some chance event. The outcome of the chance event cannot be known at the time
the decision is taken, though a probabilit_){ distribution can subjectively be assigned to it. For
example, the financial manager might have te.decide between immediately launching a full
scale project and undertaking small pilot project now with a second stage decision about going

full scale to be madc later. The small-scale pilot project, if successful could capture the market .

ahead of the competition. The question is to decide which alternative under the conditions of
risk is more acceptable? : '

) In such a situation, it is often more realistic to examine the future cash flows under
different -asswmed conditions such as ditferent levels of demand. That is, we can assume
different conditions under which different possible outcemes might occur during the next
period, We can inake another set of different assumptions concerning the period after that, and
sa on. Then we can examine the possible outcomes in each period to evaluate the project.

~ How does one find his way through this maze and select the best sequence of decisions?
The decision maker assigns probabilities and menetary values of each of the outcomes in the
tree. Then, he caleulates expected monetary values of each of the paths, and working from
right to left, chooses that path (that get of decisions) that has the highest expected monetary
value. S - ' '

The systematic approach of decision iree analysisgfEINg merits and demerits. Indeed, what
is a pro to some analysis and decision-maker may wa
syntliesis of often claimed advantages:

D) Makes uncertainty explicit: | 1certhinty which the analyst feels about estimatcs
or projects is recognized and indgrporated in the analysis.

i) Promotes more 1*@_:_1:10 Simating proccdums_by'r-equiring that estimates be
given as probability disteib :

ii)  Helps communication; It facilitaies the provision of inputs in an unambiguous

quantitative manner from experts and analysts as needed and it provides these results
to the decision~maker in 8 clear mannet,

iv)  Encourages consideration of whole problem: The sysiematic approuch forges the
analyst or deeision-maker to come 1o quantitative grips with the interactions between
various faets of this problem. : ' '

v)  Helps to determsine necd for data and study: The systematic examination of the

- yalue of informaren in a decision context helps to suggust e gathering and
gompilation of cata frem new sources. ' ' '

vl)  Helps “sedl” devision: A hard and thoreugh analysis can be used lo-emphasize tﬂimt i
decision has not baen mada fiivolovsly and to rally sunport for the deeision.

vil)  Stimuiates gensraiien of new alternatives; Detailed decision snatysis helps the
decision-maker and his siaff to think hard about new viable alicenatives,

Tt

Vi) Brovides fram
an jnidal

seyork contingeney planning: Decision analysis not only results in
zefgion but it can be used as a basis for coptinuous re-evaluation of
~eoblern ihai has a distant time horizon. :

¥
A

. son 1o others. The following is a
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The following are the disadvantages

i) Tends to exclude comsideration of intangibles: Because a well-done gecision
analysis is thorough, there is a tendency to place great reliance on the quantitative
results.

1))  The clear basic questions are often difficult: Often the decision-maker would

rather take refuge in the fuzziness and complexity of real life situations than reveal
preferences in a number of broken-down or starkly simple decision situations.

i) Requires expert articulation of the thought process: A decision-maker may be a
great synthesizer of interconnected considerations through sub-conscious thinking, .

but be may be unable to give a verbal description of his thought process, thus
making it appear that is much more restricted in the complexity of his analysis than
is actually true.

iv)  Decision analysis tends to Jack compassion: Persons who elect to.get into
formalized systematic analysis are se prone to attach numbers to everything that

 they tend to exclude many human and artistic- qualities and therefore ‘they inhibit
creativity.

In this decision trees, cash flows are dependent. Therealization of the estimated cash flows .

of the second year is subject to the realization of thg esMgated cash flow of the next year. It
links events chronologically and forecasts probabilitie thus gives a systematic appearance
of decision and thus forecasted results. The gion tree is then laid down showing the
decision point (cash eutlay) and decision bra The forecasted cash flows regarding each
decision branch are also shown along wighthe branch. Probabilities are also arising to each
cash flow expected values of fixed ret:% calculated. The total expected value for the

decision is determined. Having d@a he expected value of each decision, the resulfs are

analysed.

The points to be consid a decision tree analysis are:

* Dependent Cash flows,

e More than one cash flow in a particﬁ]ar year,

¢ The second point is due to riskyﬁcss of the project.

*  Whenever estimations are more than one in a singie year.

* Probabilities need to be assigned to each and every possible outcome,
Activity — 3

What are the plus points of decision tree analysis?

Problem -3

X Ltd is considering the purchase of Plant ‘P’ and Plant’Q’ and their cash outlays are
20,000 and 40,000 respectively. The Plants are expected to have a life of 2 years each, without
any Salving value. The cash flows and their respectable probabilities are given below:




1" YEAR

Plant *P? ' : Plant “Q)° |

Cash Flow ~ Probability Cash Flow Probability
Estimation S . Estimation

8,000 : 0.3 10,600 0.1
11,000 0.4 7,000 04
15,000 03 12,000 0.5
2™ YEAR

Plant ‘P’ Plant “Q)’

Cash Flow Estimation Cash Flow Estimation

8000 PROBABILITY 10,000 PROBABILITY

4000 02 8000 02 |
10,000 0.6 11,000 04
15,000 0.2 22,000 0.4
11,000 PROBABILITY 7,000 0 PROBABILITY
13,000 03 16,000 0.1
15,000 0.4 17’,0@ 0.25
16,000 0.3 0.65
15,000 PROBABILITY qu,ooo PROBABILITY
16,000 0.1 20,000 _ 0.2
20,000 0.8 @ 18,000 0.5

24,000 0.1 27,000 ' 0.3

Assuming that 10% is the cost of capital, plot the above information for the two projects
in the form of a decision tree and calculate their Net present values and select the Profitable
Project. ’

Solution

Caleulation of Net Present Value for Plant ‘P?

(Cash Flow Discounted Cash flow  Discounted Cash flow Total Discounied Original Net

@ 10% cash flow [nvest- Present

lvr 2yr Lyr 2yr Iyr 2yr (1yr+2yr) ment  value
8,000 4,000 0909 0.826 7,272 3,304 10,576 20,000 (9d424)
8,000 10,000  0.909 0.826 7,272 8,260 15,532 20,000 (4468)
8,000 15,000 0.909 0.826 7,272 12,390 19,662 20,000 (338)
1,600 13,000 0.909. 0.826 9,999 10,738 20,737 20,000 737

11,000 15,000 0.909 0.826 9,999 12,390 22,389 20,000 2,389 105




Year 0

Depiglon
Point
Cash
gutlay
20,000
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11,060 16,000 0.909 0.826 9,904 1."3,216 23,215 20,000 3,215
15,000 16,600 0.909 0.826 13,635 13,216 26,851 20,000 6,851
15,000 20,000 0.909 0.826 13,625 16,520 30,155 20,600 10,155
15,000 24,000 0.509 0.82¢6 13,635 19,824 33,459 20,000 13,439
Calculation of Net Present Valuc for Plant <Q’
Cash Flow  Discounted Cash flow Discounted Cash flow  Total Discounted Original  Net
@ 10% . cash flow Invest-  Present
lyr 2yt lyr 2vr lye  2yr {1yr+2yr) ment value
10,000 8,000 6.909 0.826 9,090 6,608 15,698 40,000  (24,032)
10,000 000 0969 0.82¢6 9,090 9,086 18,176 40,000  {21,824)
10,006 22,000  0.909 0.826 9,090 18,172 27,262 40,000 {12,738)
7,000 16,000 0,909 0.326 6.263 13,213 19,579 40,000 (20421
7,000 17,000 - 0,905 0.826 6,363 14,042 20,405 40,000  (19,595)
7. 000 20,0_00 0.909 0.826 6,363 16,520 22,883 4,000 (17,117)
12,000 20,000  0.%09 0.826 10,908 16,520 27,428 40,000 (12,752)
12,000 13,000 0909 0.826 10,908 14,86 25,776 40,000 {14,224)
12,000 27,000 0909 0.826 IO,S)O@?,:% 4 - 33,210 40,000 (6790)
Decision Tree for Plant ‘P? ?\
Year [ Year 2 o o
Proba~ Cash Proba- Cash Nel Fresent  Jeinl Proba-  Fxpected
___ hiliy - ﬂ.a ility -~ fow _ vaiue bility NPV
_ 0.2 4,000 (9.424) 0.06 (563.4)
03 RO000 0.6 10,000 (4,468) g.18 (804.2)
02 15,000 (338) 0.06 (20.3)
{/
. 03 13,000 737 0,12 T AB4
0.4 FLOOO 0.4 13,000 2,389 .16 82.2
0.3 16,000 3,215 02 85,0
) 0 16,000 6,851 0,03 205.5
0.3 15,000 0.8 20,000 10,158 0.24 2437.2
0.1 24,000 13,459 0,03 -




The Expected Net Present Value of the decision tree is 2,512.9

l ' Decision Tree for Plant ‘¢’
Year 0 Year 1 Year 2
Proba- Cash Proba- Cash  Net Prosent Jolnt Proba- Expected
bility Flow’ bility Flow Value bility NPV
0.2 8,000 (24.032) 0.02 {480.6)
0.1 10,000 0.4 11,000 (21.824) 0.04 {872.9)
02 22,000 (12,738) ~ 0.2 (254.7)
| Decision
Point . .
Cash | 0.1 16,000 (20.421) 0.04 (816.8)
outlay — 0.4 7,000 0.25 17,000 (19.295) o (1959.5)
' 40,000 .
| . 065 20,000 0.26 (4450.4)

o,ug (12,752) 0.30 (1275.2)

0.5 12,000 (14,224) 0.25 (3556.0)
(6,790) 0.15 (1618.5)

(14,684.6)

The Expected Net Present Value of thc.decision tree is (14,684.6)

Interpretation

The net present value of the plant “P’ is Rs.2,512.9, whereas plant *Q’ has a negative net
present value of Rs.14,684.6. Hence the plant ‘P’ should be sclected as it is generating a
positive net present value. -

5.4 SIMULATION ANALYSIS

It is oflen not feasible to calculate the standard deviation of Net Present Value by -

' ) mathematical analysis, in complex situations. In such a cases, simulation analysis may be
employed to obtain the approximate distribution of Net Present Value with the help of
simulation. The expected Net Present Value of Particular project can be better estimated in the
parameters like cash in flow, cost of capital, project life, cash outflows are subject to change at
a time. More than one parameter changes at a time and their impact on the expected Net
Prescnt Value will be better calculated with the simulation technique. Higher the simulation
runs, higher is the accuracy in the estimation of Net Present Value él_nd vice-versa.
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It may be employed to obtain the approximate distribution of Net Present Value and from
this simulative distribution of various parameters can be calculated. It is a flexible and
mercantile pool in generating probability distribution of Net Present Values when analytical
methods are not useful. C

Problem - 4

From the following information of the Project *X’, calculate expected Net Present Value
by performing 10 manual simulation runs. There is an uncertainity associated with the two
aspeets of the project. They are Annual Net cash inflows and the life of the Project. The Risk
frec ratc of return of the project is 10% and the initial investment of the project is 13,000 and
the following are the variables for the project. :

Annul Cash Inflows Project Life
Value Probability " Value - . Probability
1,000 Y 3 0.05
1,500 (.03 4 0.10
2,600 0.15 5 0.30
2,500 0.15 6 0 0.25
3,000 030 - g 0.15

3,500 020 . O 0.10

4 300 : 0.15 . 9 0.03
o ?7'0 0.02
Solution : . Q _

Table showing correspon@twecn variables and iwo digit random numbers.

Annual Cash Inflow Project Life
Cumulative Cumulative
Intervals of Intervals of
two digit two digit
. Proba-  Cumulative  random ' Proba-  Cumuiative  random
Value bility Probability variables years bility Probability variables
1,000 0.02 0.02 . 0.0 -0.01 3 0.05 0.05 0.0 -0.04
1,500 0.03 0.05 0.02-0.04 4 0.10 0.15 0.05-0.14 -
2,000 0.15 0.20 0.05-0.19 3 0.30 0.45 0.15-0.44
2,500 0.15 0.35 0.20-0.34 6 0.25 0.70 0.45-0.69
3,000 - @30 0.65 0.35-0.64 7 0.15 0.85 0.70 - 0.84
3,500 020 0.85 0.65-0.84 8 0.10 - 095 0.85.-0.94
4000 -7 0.15 1.00 (.85-0.99 9 0.03 0.97 0.95-0.95

10 02 1.00 : 0.97-059




Simuiation Results
Annual Cash Project Life
Inflows
Ran Correspond- Ran  Correspond- Discounted Discounted Original
Simulaton dom ingvalueof dom ingvalue of cash flow cash flow invest- Net Present

Runs No. ACF No. ACF @10% ment value’
1 53 3,000 97 9 5.759 17,277 13,000 4,277
2 66 3,500 99 10, 6.145 21,507.5 13,000 §,507.5
3 30 2,500 81 7 4.868 12,170 13,000 (807)
4 19 2,000 09 4 3.170 6,340 13,000  (6,660)
3 31 2,500 67 6 - 4,355 10,887.5 13,000 (2,112.5)
6 81 3,500 70 7 4868 17,038 13,000 4,038
7 38 3,000 75 7 4.868 14,604 13,000 1,604
8 48 ' 3,000 83 7 4.868 14,604 13,000 . 1,604
9 90 4,000 33 5 3.791 15,164 13,000 2,164
10 58 3,000 52 6 4335 13,065 13,000 65
Interpretation

i.e. 8,507.5 in simulation run 2. Therefore; we con hat the best out come possibility of the

From the above simulation exercise, the hiossible Net Present Value is occurred
project is having 10 years of life with havinvi 00 as inflow.

- Problem - 5 (Decision Tree)

“X* Ltd is considering ‘P’ Xnd ‘Q’ and their cash outlays are Rs. 20,000 and
Rs.40,000 respectively. The plt as expected to have a life of 2 years each without any
salvage value. The cash flows and their respective probabilities are given below. '

1* YEAR | _
Plant ‘P’ ' _ Plant’ Q*
Cash Flow Probability ' Cash Flow Probability
Estimation . Estimation
10,000 0.4 7,000 0.2
12,000 0.2 10,000 0.2
20,000 _ ' 0.4 15,000 0.6
2 YEAR
Plant ‘P’ Plant ‘)’
Cash Flow Estimation '  Cash Flow Estimation _
10,000 PROBABILITY. | 7,000 . PROBABILITY
5,000 0.6 10,000 . 0.2
11,000 o010 12,000 0.2
120000 03 24,000 0.6

¥

109




-

12,800 PROBABILITY 10,000 PROBABILITY
18,000 02 20,000 0.1
14,000 0.3 11,000 0.2
19,000 0.5 18,000 0.7
20,000 PROBABILITY 15,600 PROBABILITY
14,000 03 22,000 O
22,000 0.4 | 16,000 0.4

23,000 G.3 28,000 0.5

Assuﬁiing that 129 is the cost of capital pi ot the above information for the two projects in
the forin of a decision tree and calculate their Net present value’s and select the Profitable
Project.” ' '

Solution

Calewlation of Net Present Value for Plant °P°

. h N

Cash Flow Discounted Cash flow Discounted Cash flow @iscoumed 'IOri-ginal' Net

: @ 12% _ flow Invest-  Present
dyr  Zyr lyr 2yr lyr ’@ {Lyr+2yr) ment  value
30,(}.(10 5,000 0.893 0.797 8,93 .985_ 12,915 20,()0.0. (7085)
10,000 11,000 0.893  0.797 BM%T 17,897 20,000 .(2103)
10,0600 12,000 0.893 0.797 A .9,567 18,497 20,000 (1503)
12,000 18,000 0.893 6.7 10716 14,346 25,062 20,000 5,062
12,000 14,0600 -6.‘893 0.7%!0{!!6 11,158 21,874 20,0400 | 1,874
12,000 19,000 0.893 0.797 10,716 15,143 25,859 20,000 5,859
14,000 14,000 0.893 8.797 12,502 - 11,158 23,660 20,000 3,660
14,000 22_,'000h 0.893 0.797 12,502 i7,534 . 30,036 20,000 10,036
14,000 25,000 0.893 0.757 12,502 19,925 32,427 .. 20,000 12427

Calculation of Net Presert Value for Plant “Q’
Cash Flow Discounted Cash flow Discounted Cash flow Total Discounted Original Net

(€ 12% : cash flow Invest-  Present
yr 2yr lye 2yr Tyr 2yr (1yr+2yr) ment  wvalye
7,000 10,000 0.893 0.797 6251 7970 14,221 40,000 (25,779
7,000 12,000 0893 . 0797 . 6,251 9,564 15:815 40,000  (24,185)
7,000 24,000 ¢.893 - 0,797 6,251 16,128 25,379 | 40,000 {14,621 )

10,000 20,000 (.893 0.797 4,930 15,940 . 24,870 - 40,000  (15,130)
10,000 11,000 .893 0.797 §,930 8,767 17,697 40,000  (22,303)
18,060 18,000 0.893 0797 8,930 14,346 23,276 40,000 (16,724)
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Decision
Point
Cash
outlay
20,000

15.000 22,000 (.893 0.797 13,395 17,534 30,‘_)29 40,000 t),{}’?l)
15,000 16,000 0.803 0.797 13,365 12,752 26,147 445,008 (13,853)
- 15,000 28,000 0.863 0.797 13,395 22316 35711 40100_0 {4,289}
Decision Tree for Plant ‘P’
Year 0 Yearl Year 2 -
Proba- Cash Proba- Cash Net Present Ipint Proba-  Expected
bility flow bility flow value bility NPV
0.6 5000 © (7.085) 0.24 (1700.4)
0.4 10,000 0.1 11,000 (2,103) 0.04 { 84.1)
0.3 12,000 {1,503} 0.12 {180.3)
02 18,000 G2 .04 202.5
b .2 12,000 0.3 14,000 4 0.06 112.5
0.5 | 5,859 0.10 585.9
: 0.3 14,000 3.660 0.12 439.2
0.4 14,000 0.4 22,000 10,036 0.16 1605.7
0.3 25,000 12,427 0,12 1491.2
24727

The Expected Net Present Value of the decision tree s 2472.2
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Drecision Tree for Plant ‘Q’

Year ¢ Year 1 Year 2 _
' Proba- Cash Froba- Cash Net Present  Joint Proba-  Expected
bility flow bility tlow value bility NPV
0.2 10,000 (25,779) .04 (1031.2)
0.2 7,000 0.2 12,000 (24,185) 0.04 ( 967.4)
5 0.6 24,000 (14,6215 . 0.12 _ {1754.5)
Decision
Point ' .
Cash 0.1 20,000 (15,130 0.02 (302.6) .
ontlay % 02 10,000 0.2 11,000 (22,303) 0.04 { 892.1)
40,000 : 0.7 18,000  (16,724) 0.14 (2341.4)
_ 0.1 22,000 (Q) 0.06 {544.4)
0.6 15,000 0.4 16‘(13.853) 0.24 (3324.7)
0.5 28,080 (4,289) 0.30 (1286.7)

?, C(12445.0)

The Expected Net Present Value of@&fsion tree is (12445.0)

Interpretation @

The net present valug 'of the plant ‘P* is Rs.2,472.2 where as plant ‘Q" has a negative net
present value of Rs.(12.445.0), Hence the plant ‘P should be sélected, as it is generating a
positive net present value. ' ' :

Problem - 6 (Siﬁmlation Analysis)

Frora the follawing informiation of the Project ‘X" caloulate expected Net Present Value-
by performing 10 manual simulation runs. There is an unhcertainity assoclated with-the two
‘aspects of the project. They are Annual Net cash inflows and the life of the Projeet, The Risk
free rate of return of the project is 8% and the initial investment of the project is 1,00,000 and
the following are the variables for the projeet,

Aupul Cash Inflows ' " Project Life

Valug Probability - Value Probability
12,000 0.30 5 = 0.30
20,000 - 020 6 0.08
10,000 0.15 7 0.10
1 56,000 ' 0.15 4 0.10




28000 0.15 _ 3 0.15

40,000 0.02 9 003
18,000 0.03 10 | 0.02

8 0.25
Solation

Table showing corresponding between variables and two digit random numbers.

Annual Cash Inflow Projeet Life -
Cumulative Cumulative
[ntervals of . . Intervals of
Ctwo digit _ two digit
Proba- = Cumulative  random Proba-  Cumulative  random
Value  Bility Probability variables year's bility Probability variables
12,000  0.30 0.30 © 00 -0.29 5 0.30 : 0.30 0.0 -029
20,000 020 050 030-049 ° 6 0.03 N335 0.30-0.34
i0,000- 0.1 (.65 - 0.50-0.64 7 0.10 0.45 0.35-0.44
50,000 0.13 .80 0.65-079 4 0 (.55 0.45 -0.54
28,000 0.5 0.95 (80 -0.94 3 A 076 0.55-0.69
40,000 0.02 0.97 0.95 - 0.96 0.03 0.73 0.70 - 0.72
18,000 0.03 1.00 0.97-0.99 1 .02 0,75 0.73-0.74

0.25 [.00 0.75-0.99

Simulation Résult_s

Annual Cash ject Life
Inflows

Ren Correspond- - Ran  Correspond- Discounied Discounted Original
Simulaton dem ingvalveof dom ingvalue of cashflow . cashflow [nvest- Net Present

_Runs Mo, ACFE _ Ne ALK @ omem  wvale
| . 53 10,000 97 8- 5,747 §7.470  1,00,000 ( r‘iZ,SBO]
2 66 30,000 99 -8 §.747 , 2,587,330 100,600 1,687,350
3 30 20,000 8l 8 5.747 ' 1,014,940 . 1,004,000 14,940
4 19 12,000 09 § 3.993 47,916 100,000 (& 2,084
5 o3 20,000 67 3 . 3,747 1,14.940 1,00,000 14,544
L 3l 28,000 70 9 6.247 1,74,916  1,00,000 74.916
7 28 120,000 75 8 5.747 1.14,943  1.00,000 ] 4,540
8 48 20,000 g3 8 3747 1,14,940 LO(LGOQ 14,5940
9 oD 28.000 | 33 6 4,623 1,290,444 1,00,000 29,444
10 4

58 10.000 52 3312 33,120

1.00.000  (66,880)
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Interpretation

From the above simulation exercise, the highest possible Net Present Value is occurred
i.e. 1,87,350 in simulation run 2. Therefore; we conclude that the best out come possibility of

Problem - 7 ( Risk Adjusted Rate of Return)

‘the project is having 8 years of life with having Rs 50,000 as inflow.

Consider an investment project costing Rs.40,000 initially and expected fo generate cash
flows Rs.15,000, Rs.20,000, Rs.10,000 and Rs. 10,000. Calculate NPV if cost of capital is 10%,
Also calculate NPV if risk premium of 5% is added to the cost of capital. '

Original Cash Discounting Discounting
Flows Factor at 10% ~ Cash Flows
15,000 0.909 13,365
20,000 0.826 16,520
10,000 (1.751 7,510
10,000 0.633 6,830
0 44,495

Net Present Yalue = Total Discounted st — Original Investment

Original Cash

= 44,495 — 40&3 55
Dis ;

Discounting

ng
FactoNgl 15%

Tows Cash Flows
15,000 @ 0.870 13,050
20,000 0.750 15,000
10,000 0.658 6,580
10,000 0.572 5,720

40,350

Net Present Value = Total Discounted Cash Flows — Original Investment

= 40,350 — 40,000 = 350

Probiem - § (Certainty Equivalents)

Consider a project which costs RS.]6,00() and has a cash flow of Rs.14,000, Rs.13,000.
Rs.12,000 and Rs.11,000 in four years and the associated beta factors are estimated to be 0.9,
0.7, 0.5 and 0.3 and the risk free discount rate is 10%. Calculate NPV '




Solution

Original Cash  Certainty Equivalent ~ Revised Discounting Disco_untin'g

Flows Factor CashFlow . Factor at . 10% Cash Flows
14,000 0.9 12,600 0.909 11,453.4
13,000 0.7 9,100 0.826 7,316.6
12,000 0.5 6,000 0751 4,506.0
11,000 03 3,300 0.683 2,253.9

Net Present Value = Total Discounted Cash Flows — Original Investment

—25,729.9 - 16,000 = 9,729.9

5.5 SUMMARY

The condition of complete certainty implies that

flows from the

' 5 eaclestimated cash _
operation of the firm would occur as forecasted. A ¥gcis@n maker may be faced with

ates that the

decision imaker

conditions of certainty, risk and uncertainty. Certgialy p i ision imaker
knows in advancé the precise values that all the prs that may aftfect the decision will

take on. Risk postulates that the decision maker is™
economy, business and so on, WhiLh ma

parameters and is able to place a prob: ty ol the value of the occurrence
states. Uncertainty postulates that th n maker may or may not be

possible states that affect the degi
distribution on the occurnce of k%

dre of all possible fiture siates of the
r-and thereby affect rélevant decision

of eath of these
aware of alf the

d may or may not be able 1o place a probablhty

Risk and Uncertainty in a project investment decisions are attributablé'ﬁb_' many possible

sources such as (i) insufficient number of similar investments (ii) bias in
assessment (iii) changing external economic environment, invalidating past,
- (iv) misinterpretation of data -

When risk is considered in capital budgetmg decisions each pI‘O_]eL’[ m
. with respect to both its return and risk. An investor would obviously v\ould li

the data and its
iexperiences and

ust be evaluated
ke to earn a high

rate of return, he will not consider thai he has sustained a loss unless the retunl'l falls below this

level. Risk can be measured by the area under the dlstnbutlon of returns th
target level,

at lies below the

Probability may be defined as a measure of someone’s opinion about the likelihood that
an event will occur: [f an event is certain te occur, we say that it has a probability of one
occurring, If an event is certain not to occur, we say that its probability of gccurring is zero.

"All events have a probability of recurrence some what between zero and one.

probabilities follow several rules.

Standard Deviation Provides a measure of the spread of the probabilits

The larger the standard deviation, the greater the dispersion of the distributio

By convention,

of distribution.
n. It 1s calculated

15
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by squaring the difference between each outcome and its expected value, weighing each value
by its probability, summing over all possible outcomies, and taking the square root of this sum.

There arc many approaches to the incorporation of risk inte capital budget. Their

applicability varies among the decision criteria and situations. Basically, there are two major

competing methods for making risky long-term investment decisions Such as risk adjusted
discount rate and certainty equivalents.

The market returns will include a factor for the uncertainty associated with the future rate
of inflation. Shackle discards the notion of risk discounting in a-favour of a concept called

potential surprise. This assumes that decision makers conceive the consequences of their

actions in terms of a measure that classifies their potential surprise at the occurrence of
unexpected outcomes.

Frederick S Hillier proposed an approach for specifying information about an investment
proposal in a more explicit manner. This approach is meant to apprise mangement of the
variety of consequences involved in a decision: thus it is mtended as complement rather than a
subsititute, to existing evaluation procedures.

When the correlation cofficient equals zero, the cash flow are independent between
period, and can use the simple mean standard deviation approach. When the correlation

coefficient reaches one, the cash flows in the djfferdygt periods are perfectly positively-

correlated so that as this period’s cash flow deviatesNg ity expected value, next period’s
cash flow will also deviate from its expected vUNgy a proportional amount. If the cashflows
are perfectly positively correlated, the effect @ viations from the expected value causing
a relatively large deviation from the expegseg value for the entire project.

Hertz Model is an importangg€ofitribubion to evaluating risky invesiments. He proposed
the use of & simulation mode! to otin the expected return and dispersion about this expected
return for an invesiment prg @ It has enjoyed widespread acceptanes in practice because of
the analytical power it makesNgosgible without the necessity for complex mathematics

Monte Carle simulation is applied to capital budgeting. The major advantuge of the
simujation technique is that we now have normal distribution from which we can get a-mean
and standard deviation for use in other analysis or for use in our decision to accept or reject the
project. The appealing characterisitics of the distribution i3 that it incorporates all the areas
that impact the NPV decision criterion with the subjective epinions of the experts in the area,
yet it let us coordinute those diverse opinions into easily communicated and uniform
measurements upon which a decision can be made,

Sensitivity analyses are performed when conditions of uncertainty exlst for one or more -

parameters. - The objective of a sensititivity analysis arz to provide the declsion-maker with
information concerning (i) The behaviour of the measure of economic effectiveness due to
errors In estimating various values of the parameters, and (i) the poLemial for reversels in the
preferences for economic investment alternatives,

Declslon trees, also commonly called decision flow networks and decision diagrammes,
are powerful means for depicting and facllitating the analysis of important problems,
especlally those thet Involve sequential decisions and variable outcomes over time,




5.6 SELF ASSESSMENT QUESTIONS

I. Short Answer Questions _
1. To some degree, simulation and sensitivity analysis provide similar information to the
financial analyst, although simulation is a more compréhensive form of analysis.
Comment on the statement. _ |
i 2. What is meant by utility? Do you feel that finance managers should be risk averse?
| Why or why not? | | '
3. Compare and contrast between Risk Adjusted Rate of Returﬁ and Certainty -
Equivalents.
4. Describe the steps involved in the control of capital expenditure in a large organization
5. What do you mean by capital rationing?

). 6. Traditional methods of project appraisal are riskier than Discounted methods? Why? .

II. Long Answer Questions )
| 1. Why is risk analysis in Capital budgeting necessary? Explain.
2. What is the difference between risk and uriccrtait@re business problems those

_ where risk or uncertainty is likely to be preseni
3. What is the relationship between standard d and co-efficient of variation? Why

do we need two measure of risk?

4, Discuss the capital budgeting techpm uMout probabilities.

5. Compare and contrast Hillier an@?ModeIs. ,

6. Under what circumstétw@ht the decision tree technique in capital budgeting
analysis be useful? _

7. When might two mutually exclusive projects having unequal lives be incomparable?

" How.should this problem be dealt with?

8. How can either the average rate of return or the pﬁy back period of an investments
worth? What factors are usually used to justify the reciprocal of the payback period?
In what situation it is justifiable? . -

9. Distinguish between decision criterion and performance measure.

10. When two projects of different sconomic lives are ranked secording to their IRRs, the

management implieitly assumes that the finm’s reinvestment rate is at least as high as
the TRR of the longer-lived project. Do you agree with this statement? Why or why
net?
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~ BLOCK-II; FINANCING DECISION )

This block deals w1th sources. of ﬁnance cost of capltal and the capital
: structure This block is orgamsed 1nt0 five units.

Unit 6 descrlbes the types of ﬁnanmal needs Of a ﬁrm viz., short term and :
long-term.

Unit 7 discusses the significance of cost of capital and measurement of
cost of various components of capital. -

Unit § describes the capital structure and explains | the determmants of capital -
structure and various approaches to capital structure,

Unit 9 explains the concepts of financial and operating leverages and exam-- '
ines the relationship between the two. It concludes with an assessment of the risk

implications of financial leverage. _ Q : '
Unit 10 deals with naium and importgmeg.of loas mg, typ.es of lease and
factors influencing ‘lease or buy’ decisions. - A -







UNIT - 6 : SOURCES OF FINANCE

Phjectives

The objectives of this Unit are to:
# understand the different types of financial needs of a firm;
» identify the difTerent types of short term and long term sources ot finance; and

* learn the significance ol debt and equity financing.

Structure

6.0  Introduction

6.1  Types of financial needs

6.2 Short term linancing -
6.2.1 Trade Credit

6.2.2 Factoring .
6.2.3  Bills of Exchange 0
| 6.2.4 Commercial Paper O

6.2.5 Bank Loan '

6.3  Long term financing ' ?‘
6.3.1 Equity : Q~
6.3.2  Preference Shares
6.3.3  Dcbentures @
6.34  Public Deposits
6.3.5 Hire Purchase
0.3.6 Lease Financing
0.3.7 Venture Capital

6.4 Debt Vs Equity '

6.5 I,ong-term. Vs. Short-term Sources

6.6 S_ummafy

6.7 Self Assessment Questions

6.8  Iurther Readings
6.9  Key Words

6.0 INTRODUCTION

The three important decisions a financial manager would take are financing, investing and
dividend decisions. All these three are interlinked. To support a firm’s investments, a firm
must find the means to finance them. Financing of a firm means providing money for
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investment in fixed asscts and in working capital needed for day- to- day operations. Securing
funds from proper sources is of prime concern to the finance manager. '

Funds can be raised either from external seurces or internal sources or from both. External
sources include owned capital (share capital) and borrowed capital (debt). Internal sources
include retained earnings, provision for depreciation and proposed dividend (for a short

- period).

6.1 TYPES OF FINANCIAL NEEDS

The financial needs of a company may be of a long term or a short term nature. During
the time it takes the firm to produce goods and collect its revenues, it has the need for short -
term credit to meet running expenses as they become due. Moreover, it may sell goods on
credit and receive the proceeds from the sales in the future. Some firms may have funds to
acquire the current ‘assets. Some: firms may issue long-term debis to meet its short-term
financial needs. However, if the firm has put these funds to work elsewhere (i.e. fixed assets),
it will have to obtain short term financing. Normally, a firm uses long-term financing for fixed
assets, which are required by the firm for a long period and short-term financing for short-term
requirements i.e. current assets, thus, following a matching concept. While the primary source
of short-term financing is the commercial banking system, there are a variety of other
additional sources of short-term finance, '

6.2 SHORT-TERM FINANCING @

Short-term funds are available quic d inexpensively as the principal supplier of
short-term funds is the banking systegai.e., $hrough its overdrafts and loans. The funds are for
a short pericd i.e., less than one y [ concerns depend upon the short-term financing as
they find it difficult to raise long-te nds because of their lower average credit standing.

Short-term funds are eastago secure as the creditors advance these funds for a short
period and generally assume less risk than on long-term loans. Short-term funds financing is
more flexible than long-term financing as they can be secured as and when they are needed and
repay them as soon as the need is over. The main disadvantage of short-term funds is the
frequent maturity of principal.

The various sources of short-term financing are given below.
6.2.1 TRADE CREDIT

It is the most important source of short-term finance for small firms, especially retail
establishments. The finance manager should be aware of the cost of this type of credit, as it isa
very expensive source. Trade credit arises when a supplier sells goods and services but does
not-demand immediate payment. The purchaser is permitted to choose between immediate
payment or payment at a future date. When the purchaser chooses for payment in future {(short-
term period), the terms of trade credit may be written as “2/10 net 30” which implies 2 per cent
discount if paid within the first ten days or the net (full) price within 30 days. Here, the source
of finance is the supplier who allows the buyer the use of the goods before having to pay for
them.




It may appear that trade credit is free of cost. But, in reality it is not so. The cost of trade
credit is the discounts that are foregone.

Discount % . X
Cost of trade credil = =
' Pay period — discount period 360

X/ 360 = term that converts the cost (X) to an annualized basis.
Pay period/discount period is the number of days the credit is extended.

An increase in the'amount of the discount increases the cost of trade credit for the penalty
is larger. Whereas, an increase in the payment - period, reduces the cost of trade credit. To
induce the buyer to pay promptly, the supplier increases (he discount.

An increase in the payment-period means t_hat. the buver has the use of goods longer and
thus cost of trade credit is less.

If possible, the payment should be made on the last day of the discount period and avail
discount. The price that the seller is charging includes the cost of supplying the goods during
the discount period. Therefore, the buyer should take full agvantage of this ‘free’ use of the
goods during the entire discount period. If the buyer Wnot¥gble to pay by the end of the
discount period, then, payment should be made on the last of the credit period. Once the
discount period is passed, the buyer has to pay thg of the trade credit. If early payment 1s
made, the buyer does not have the use of the crediNM@gpfthe entire period and the cost of trade
credit is increased.

A firm should use the ‘costly co ey’ of trade cr_edii only if the cost of trade credit is
less than or equal to the cost of fugds thmay be obtained from the other sources.

The main advantages of trade it are:
‘s It is very convenient
+ |t is a spontaneous source of financing -

+ No financial interrogation
6.2.2 FACTORING

Factoring accounts receivables involves the outright sale of accounts receivables to a
factor or other financial institution. In short, it is the process of selling the accounts
receivables at a discount. Higher the discount, higher will be the cosi of using this source of
short-term finance. The main advantage here is, the seller obtains immediate cash and is no
longer concerned with collecting the accounts receivable. The risk of collecting accounts
receivables is transferred to the buyer called factor. The factor puts a restriction that, the credit
sales by the firm have to be approved.by the factor. The factor may accept the accounts
receivable only at a substantial discount. '

The factor advances money to the extent of 60 to 80 per cent of the face value of
receivables to the client and the batance at the end of the credit period or when the money is
collected whichever takes place earlier. If the factor is on a ‘recourse on bad debts’, then, the

client has to make payment to the factor if the customer fails to honor the debts when due. 173
| _




6.2.3 BILLS OF EXCHANGE

Here, the seller of goods draws bills of exchange on the buyer for a specified amount
payable at a specified date in' future. It is accepted by the buyer or by a bank on behalf of the
buyer. The bill along with the documents of title to goods, are then, discounted by the bank
through: the bill market and the amount is advanced to the seller immediately after deducting
interest charge. The bill is usuaily accepted by a bank or by accepting houses who, specialize
in this activity: The bill of exchange is more frequently used in overseas trade.

6.2.4 COMMERCIAL PAPER

Commercial paper is an unsecured promissory note with a fixed maturity. It is ani
unsecured short-term liability of a corporation, Gencrally, the period of credit is usually for 3
to 6 months. Only companies with exceptionally good credit, issue this type of promissory
note, -as there are no specific asscts backing commercial paper. The commercial papers are
issued to meet temporary needs for cash and the firms frequently refinance the commiércial
paper by issuing long-térm debt or equity. Thus, commercial papers serve as a temporary
source of funds prior to more permanent financing. The company issuing commercial paper
should obtain a credit rating from any agency specified by the RBI and its shares must have
been listed on one or more stock exchanges. o

5.2.5 BANK LOAN 0

Retailers and whole sellefs are primarily co with short-term assets (current assets) -

snd bank financing is an appropriate. means to finMe#fthese current assets.

The bank Joans arc individually pegotiaed. The negotiated package ncludes the size of
the loan, the maturity date, the a winterest, security requirement etc. The bank may
demand that the firm maintaing.a mWgmum current ratio of 2:1 or place limitation on the
ability of the firm to pay divi

The firm riiay borrow a specific amount of money or it rnay enjoy the line of credit i.e. the
right to borréw upto a specific amount of funds. The credit line offers the borrower the -
flexibility to use the credit only when it is needed. Interest is paid only on the funds actually
litilised, :

The bank’s best customers (the best credit risk) are charged “the prime rate’ while the
other customers may be charged the prime rate plus a percentage. The prime rates are very
volatile and fluctuates based on the demand for short-term money and the supply of credit.
Sometimes, the bank may ask the borrower to maintain funds in the bank as a compensative
balance. :

The prime disadvantage to the firm is the extent to which the bank imposes restriction on

 the firm. But, this loan is much cheaper than alternative sources eg. trade credit.

Activity - |
Explain the short term sources of finance.




6.3 LONG - TERM FINANCING

The expansion and growth of businiess necessitates the fnm {0 raise funds on a long term
basis. The various sources of long-term financing are discussed below. '

6.3.1 EQUITY

It is a major source of funds for any business. [t represents the ownership capital of a firm. -
The equity holders are the residual owners as they receive what is left over in the business after
meeting the claims of outsiders at the time of liquidation of the company. The remuneration for
_ their investment in the company is in the form of dividends. From the point of view of both
control and profitability they enjoy an advantage over the providers of other sources of funds.
They are entitled to the surplus of the firm.

The equity is the costliest source of capital. The equity shareholders carry high risk as-
they are the residual ownets. Hence, they expect a high rate of return and the cost of equity is
high when compared to the other sources of funds. The retuin paid to them (dividend) is out of
profits after tax.

_ Some companies grant their shareholders pre-emptive righté. This privilege gives the
shareholders the right to maintain their proportionate share ofgwnership in the company. If the
- company wants to raise additional funds by issue of shalgs, j# should first offer them to the
existing shareholders in a fixed proportion at a pg low the market price of the stock to
induce purchasers of the new shares. \ 0 s

6.3.2 PREFERENCE SHARES _ ?‘

Preferred stock is in a sense supQ.m'common stock. The preference share holders are
given preference at the time of entf dividends and in the event of winding up of the
company, preferred stock is rcdl rst before the equity shareholders recelve any proceeds
- from the liquidator. |

A fixed dividend is paid to the preference shareholders. They do not have the voting
rights. If the preference dividends are not paid in any year, they get accumulated and are paid
in the years of profits, But, they cannot go 1o the court of Taw for non-paymeni of preference
dividends.

Preferred stock is redeemed at the end of a fixed period (Redeemable Preference Shares).
The Preferred stock may also be perpetual. Preferred stock may also be convertible into equity
stock of the company. It offers the investor a fixed income (dividend) and possible capital
gains if the price of stock (into which preferred stock may be converted) rises in value.

In addition to the fixed rate of dividend, the shareholders participate in the surplus of a |
firm in a stated manner in case of Participating Preference Shares.

Because of fixed cost obligation, it has a favorable impact of leverage on equity earnings
as long as the return on investment is greater than the fi hed cost obhgatlon The cost of
preference capital is cheaper than equity capital.




4.3.3 DEBENTURES

This is another major source of finance for companies. As against share capital,
debentures mostly have an assurance of payment of interest and return of principal.

~ The firm may issue long-term debt, when the firm’s inernally generaled funds {profits
and depreciation) ars insufficient to finance the expansion, Financing fixed assets by long-term
debt offers the firm the advantage of financial leverage.

It is a liability to the firm and should be paid off by a specified date. A fixed rate of
interest is paid to them and the interest i charged to profit and Joss account. Hence, the firm
enjoys a tax benefit on interest. Though the firm enjoys low cost on debt, it runs a high risk as
fatlyre of the firni to pay regular interest and repayment of loan leads io liquidation of the firm.
Th::}'ebemurc holder can sue the company in case of default. Hence, the firm should use debt
ja.ndiciou"sly_, only when it eams a rate of return higher than the cost of debt. The debenture
holders are the creditors 1o the firm récei\xing interest for deposit of their money with the firm

~ireespective of profit or loss,

The firm does not have to sacrifice control on ownership and management of the firm,-
Debentures can be redeemed when a firm has surplus funds. A debenture can be converted at
the option of the holders into an ordinary / equity shages of the firm in case of convertible
debentures. Once converted, a holder of convertible deberre gives up his position as creditor

to become an owner {shareholder). Convertibility red e finm’s debt equity ratio thereby
reducing the riskiness to the firm.

Most debentures in india are secured mortgages / charges on the immovable ptoperties
of the company and a Hoating charge on it assets.

6.3.4 PUBLIC DEPOSITS Q‘

Public deposits are the%ﬂlal source ‘of finance for many companies. Companies
accept deposits of money from public for a specified period at a specified rate of interest
with a provision for renewal. Public include shareholders, employees, ex-employees and
general public. A minimum limit is, gencrally fixed by the firm and the amount above the
minimum Hmit is accepted by the firm in multiples of amount specified by the firm. '

The main advantage of this source is that, it eliminates the financial intermediaries, It is
basically unsecured. The cost to the firm is less, as interest rate on public deposits is less than
that of baink finance. The depositors do not have any say in the management of the firm,

For inviting deposits from the public, the firm has to give in the prescribed form and in
the prescribed manner an advertisement containing information on the financial position of the
company and a copy ot it should be sent to the Registrar of companies for registration,

6.3.5 HIRE PURCHASE

This type -of finance is used when fixed assets are o be purchased by the firms but
immediately money is not available. Initially, a stipulated amount is paid when the asset is
purchased and the balance is paid in specified instaliments at a given rate of interest. The
ownership of the asset is passed on (o the buyer only after the payment of final installment.




Interest element is an admissible charge against revenues in computing taxable income of
the companies. Here, the cost of financing may be higher than that of other debt capital.

6.3.6 LEASE FINANCING

Leasing is a specialized means of acquiring the use of physical assets without acquiring
ownership. Here, the owner of the asset i.e. lessor 1. zrmits another party i.e., the lessee, to use
the asset for a specified period of time in return for a specified payment i.e., lease rental. The
terms and conditions like period of lease, amount, timing of payments to be made to the lessor,
provision for payment of insurance, taxes, maintenance of expenses and provisicn for renewal
of the lease or purchase of the assct at expiration elc. are provided in the lease agreement.

This may take several forms like sale and lease back arrangements, operating or service
leases and straight financial or capital leases.

6.3.7 VENTURE CAPITAL

It is a long-term source of funds to finance hi-tech projects involving high risk having a
strong potential of high profitability. (t can be in the form of equity or debt or both,
[nvestments are made in innovative projects with newgtechnology with a view to
commercialise the know - how through new products. b

Here, the finance comes to the entrepreneur frﬁnancer in the form of early stage
financing which includes start up stage financing antwa#fccond round of financing which is

required, when the project incurs loss or the pr ig unable to yield sufficient profits. Again,
finance may come for expansion and gro

(findwger) is to realize the investment with a high profit,
The investor / promoter has the “technology, skill but, has no finance. Therefore, the
venture capitalist comes forward inance the hi-tech projects, new untried product or
process, thus assuming a high degree of risk with the expectation of carning a high rate of
return. The more successful the venture, the higher will be the profits earned by both the
promoter and the financer through the sale of shares. The venture capital firm takes an active
interest in guiding the assisted firm apart from providing funds,

. The aim of the venture capilaij

Activity - 1

What is venture capital?

6.4 DEBT Vs EQUITY

Both debt and equity are long-term sources of funds used to finance permanent or fixed
assets. The dissimilarities between these two sources of funds are as follows: '

» The debenture holder is a creditor to the company whereas the equity holder is the
owner of the company.
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The return paid to the debenture holder is in the form of interest, which is a charge on
the profits of the company. In case of equity holder, the return is in the form of

- dividends, which is an appropriation of profits.

As interest paid io the debenture holder is a charge on the profits, if is tax deductlble

Whereas, dividends are from profits after tax, hence not tax deductible.

The tax deductibility nature of mterest makes the cost of debenture much lower than
the cost of equity.

Interest to the debenture holder is fixed and is to be paid compulsorily irrespective of

profits or losses to the company. Whereas, dividends are not fixed and will be paid
only when theie is profit and-even lftnere are profits, it is not compulsory to pay the
dividends.

Non-payment of regular interest and repayment of principal amount gives the

debenture fwlder 2 right to sue the company. Whereas, the equity share holder do not
have the right 1o sue the company. Therefore, the company carries a high financial risk
in case of debi and no risk in case of equlty

The debenture holders do not have any risk as they get a regular and fixed rate of
interest ang repaymenit of capital at the maturig period. Whereas, the equity holder
carty a high risk as there is no compulsion ofghe Prt of the company 1o pay dividend

and never in the life - time of the compary, thei ital will be repaid. _ _
Debenture holders have a floating charr the assets of the company. Hence they

. are secured, whereas, the equity t?ar_e unsecured. :
Equity holders have a votingMght ald it is they who manage and contro! the affairs of

the company, while, the d%holders do not have any voting rights:

6.5 LONG -TERM WEPORT-TERM SOURCES

If the need for funds is for a long period, the firm should opt for long-term sources.
Otherwise, it should go for shori-term financing, This in fact, is based on matching
concept i.e. matching the source with the purpose of finance. Use. of long-term source.
for financing short-term assets will be costly as the funds will remain idle after the -
expiry of assets life, ' '

Shori-term sources are riskier than the long-term sources as interest rates on short-term
funds fluctuate widely. -

From the point of view of risk preference of lenders and borrowers, the cost of short~
term source is lower than the cost of long-term sources as the chances of default are
higher on long-term sources than on short-term sources.

Borrowers prefer long-term tunds to avoid the risk of renewal of short-term sources.

6.6 SUMMARY

All the financial decisions taken by a finance manager i.e. financing, investing and
dividend decisions are interlinked. To support a firm’s investment, a firm must find the means
to finance them. The sources of funds can be external like share capital and debt or internal
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fike retained earnings. Similarly, the financial needs of a company may be for a long-term or
short-term.

Generally, matching principle is used in financing the fisanciy: ceds of a firm, Long-
term funds are used for investment in fixed assets and short-ferm funds for shori-term
requirements i.e., current assets.

The various sources of short-term financing are trade credit, factoring, bills of exchange,
commercial paper and bank loans, The sources of long-term financing are equity, preference
shares, debentures, public deposits, hire purchase, lease financing and venture capital.

From the point of view of cost and flexibility in repayment, short-term funds are
preferred, whereas, long-term funds are preferred from the point of view risk of renewal.

6.7 SELF ASSESSMENT QUESTIONS

1. Short Answer Questions
1. Discuss the features of short-term financing.

2. Explain the important sources of short-term financin
3. Discuss the various sourzes of long-term financing
4

Distinguish between short term and long-ig @ rees of finance.

II. Long Answer Questions ' 2\ '
1. Examine the advantages and djgevantiges of equity financing.

2. What do you mean by venture 3gpital? Explain its features and characteristics .

3. Examine the importance€ offsade credit as a source of finance.
. ¢, |
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6.9 KEY WORDS

T r:l.'de Credit

Factoring

Commercial Paper

Equity

Pre Emptive Rights

Lease Financing

Venture Capital

Ariscs when a supplier sells goods and services but
does not demand immediate payment.

The process of selling the accounts receivables at a
discount to the factor.

An unsecured promissory note issued by a firm
having an exceptionally good credit record.

Represents the ownership capital of a firm.

A privilege given to the existing sharcholders to
maintain their propottionate share of ownership.in the
company by -offering them the shares in a fixed
proportion at a price below the market price of the
stock, when new shares are being issued by the
company.

A specialized mgans¥pf acquiring the use-of physica[
assets withgut acqeifing ownership. :

A long-Q()urce of funds to finance hi-tech

pm%volving high risk having a strong potential

2 { high profitability.
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UNIT -7 : COST OF CAPITAL
Objectives. | |

Ajter studying this Unit, you should be able to:

-3

anderstand the significance of cost of capital;

&

explain the concepts of cost of capital;

+ compute the cost of various sources of capital; and

understand the importance of weighted average cost of capital.
Structure

7.0 Introduction
7.1 Meaning and Dcfinition of Cost of Capital
7.2 Significance of Cost of Capital

7.3 Concepts of Cost of Capital
7.3.1 Future Vs. Historical Cost 0
~ 7.3.2 Specific Vs. Combined Cost O
7.3.3 Average Vs. Marginal Cost . '

7.3.4 Explicit Vs. Implicit Cost ?‘

7.4  Measurement of Cost of Capital
7.4.1 Cost of Debi Capital :
7.4.2 Cost of Preference C@

. 7.4.3  Cost of Equity Capital ' _

7.4.4 Cost of Retained Earnings

7.5  Weighted A-\ferage Cost of Capital

7.6 Marginal Cost of Capital

7.7 Summary

7.8 Self Assessment Questions

7.9 Further Readings
7.10 Key Words

7.0 INTRODUCTION

In the carlier units you have learnt about the capital budgeting decisions assuming that the
" cost of capital is known. In this unit, you will Jearn the cost of capital computation and its
significance. '

The investment decision of a firm is directly related to ihe financing decision, .as the
acceptance of investment proposals_ depends upon how those proposals would be ﬁnanced. 131
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~ Each source of capital has its own cost. The cost of capital is the most vital in financial

decision making because, it is used as a decision criterion in capital budgeting decision. Under
NPV method, all those projects that show a positive NPV are accepted using cost of capital as
a discounting factor as it is the minimum rate of return to be earned on the projects. Under IRR
methed, the project will be accepted if its IRR is greater than the cost of capital. The market
price of the stock will be maximized only when these acceptance rules are followed, The cost
of capital thus represents a cut — off or the target or the hurdle rate for the allocation of capital
to investment projects. It is the minimum rate of return that will maintain the market value per
share at its current fevel. It is the return expected by the providers of funds to the firm. '

Theoretically stated, the cost of capital is the minimum required rate of return, a project
must earn in order to cover the cost of raising funds being used by the firm in financing of the
investment proposal. In other words, the cost of raising funds is the minimum required rate of
retirn of the firm in order to break-even,

7.1 MEANING AND DEFINITION OF COST OF CAPITAL

The cost of the capital of the firm is the minimum rate of return expected by its investors.

It is the weighted average cost of various sources of finance used by the firm viz. debentures,

preference share capital, equity share capital and retain
most significant, difficult and controversial topic in 4
stones of the theory of financial management,

earnings. The cost of capital is the
Yet it is one of the basic corner

Dcfinitions
In order to clarify the concepts of the :Qst of capital, let us see a few definitions.
Hunt, William and Donaldson

Cost of capital may be d “as the rate that must be earned on the net process to
provide the cost elements of the burden at the times they are due”.

Solomon Ezra

The Cost of Capital “is the minimum requ_ired rate of earnings of the cut-off rate for
capital expenditures.”’

GC Philippatos

The cost of capital “is the minimum required rate of return, the hurdle or target rate, the

cut oft rate or the financial standards of performance of a project.”

James C. Van Horne

The cost of capital “represents a cut off rate for the allocation of capital to investment of

projects. It is the rate of return on a project that will leave unchanged the market price of a
stock”,

Thus we see that the cost of capital is the minimum required rate of return from a
proposed project which will leave the market price of the share unchanged.




There are three aspects of the concept of cost of capital:

a) It is not a cost as such. 1t is the rate of return that it requires on the projects available.
It is merely a hurdle rate.

b) It is the minimum rate of return the firm must earn so that the market value of shares
does not fall.

¢) A firm’s cost of capital comprises three components:
. i)  Return at zero risk level _ _ _
ii)  Premium for business risk, which is determined by capital budgeting (b)

iii) Premium for financial risk, which arises on account of pattern of capital
structure (f) .
Hence, Cost of Capital (Ko) =1 +b+f.

7.2 SIGNIFICANCE OF COST OF CAPITAL

Without the knowledge of the firm’s cost of capital, the firm will have difficulties in two
areas. Firstly, it will not be able to select correctly the cut off point for new capital budgeting
decision / proposals. The cost of capital separates the prop8gals that maintain or increase the

firm's NPV from those that may decrease it. Secondl@r_m will not have a complete
picture when it is decidihg which securities should bewysed tTaise additional funds. Thus, the '
knowledge of cost of capital is useful to the ._mant in deciding about the method of
financing at a given point of time. '

As per the wealth maximization %’ectge, the funds raised by issuing shares or by

retaining net earnings should bé so at the firm earns a return on them equal to the
return expected by the shareholdges. Otlerwise, the market value of the share would fall and
the shareholders overall wea]tl@ be reduced. Similarly, the funds raised by the issue of
fixed obligation sources like deberfes or preference shares should be used only when they do
not reduce the market value per share. The market value of a share remains unaffected if the
firm earns, at-least, a rate of return on the projects financed by these funds equal to the cost of
raising them. Thus, the cost of capital is simply the rate of return the funds used should
produce to justify their use within the firm in the context of wealth maximization obiective.

Activity -1

Explain the significance of cost of capital.

7.3 CONCEPTS OF COST OF CAPITAL

The cost of capital is used in capital expenditure decisions to justify expenditures having
‘long-term implications for the firm. Hence, it is necessary to know the various concepts of
cost of capital before the computation of cost of capital is undertaken. The various concepts of
cost of capital are given below.




7.3.1 FUTURE Vs HISTORICAL COST

Future costs are estimated costs. of the future. In decisionjmaking, the relevant costs are
future costs i.e. the costs that are yet to be incurred. For cxample, while making the capital -
expenditure decisions, a comparison is made between the projects expected internal rate of
return and the expected (future) cost of funds to finance the project. Hlowever, historical costs
(the costs which have already been incurred) are significant to the extent they help in
predicting the future costs and provide an evaluation of the past performance when compared

-with standard or pre-determined cost.

7.3.2 SPECIFIC COST Vs COMBINED COST

Capital is a necessary facior of production and it has a cost Jike any other factor. The cost
of each component of capital like common shares, preference shares, retained earnings and
debentures, is known as component or specific cost of capital. According to this concept, to
accept or reject the investment projects, their profitabilities should be evaluated on different
cost bases depending on the specific sources of funds used to finance particular projects. As a
result, a project would be accepted if it were able to earn a return more than the cost of debt

- when the project is financed by debentures. In the next year, if it were financed with equity

funds, the project would be rejected, if the cost of equity funds would be more than the return,

- This position contains a basic fallacy. '

‘A firm’s decision to use debt in a given perj t only adversely affects its potential for
usintg debt in future by lowering its equity base s0 adds to the shareholders’ risk. As a
result, the price of the common stock wiil and low cost debt will become suddenly much
more expensive, than it seemed at the time §Aissting, because of reduction in the equity base.
Similarly, a firm’s decision to use ' would enhance the potential for borrowing in the
future. Over a period of time, the Wfm Will maintain a balance between debt and equity.
Because of this connection be the Various sources of financing, it is advisable to use cost
of capital in a composite sensey omposite or combined cost of capital is an inclusive cost
of capital from all sources of capifal i.e. debt, equity, preference capital and retained earnings.
It 1s a weighted average cost of capital.

7.3.3 AVERAGE COST Vs MARGINAL COST

An average cost refers to a combined cost of various sources of capital such as
debentures, preference shares and equity shares. The average cost is the weighted average of
the cost of each component of funds employed by the firm, the weights being the proportion of
each source of funds in the total funds employed. The marginal cost of capital is the weighted
average cost of new or incremental funds raised by the firm.

The main problem in this case is the assignment of appropriate weights to each
component of capital.

7.3.4 EXPLICIT Vs IMPLICIT COST

When a firm uses a particular method of financing to raise funds, it involves a series of
cash flows — starting with a cash inflow and subsequent cash outflows. The discount rate that
equates the present value of the cash inflows with the present value of its cash outflows is the
explicit cost of capital. The outflows may be the repayments of principal and the return for the
funds raised. :




Explicit cost of capital is the internal rate of return of financial opportunity and arises
when the capital is raised. The implicit cost of capital arises when the firm considers
alternative uses of funds raised. It is the opportunity cost. It may be defined as the rate of
return associated with the best investment opportunity that will be foregone if the project
presently under consideration by the firm were accepted. Cost of retained earningsg is an
opportunity cost or implicit cost in the sense that it is the rate of return at which the
shareholders could have invested these funds had they been distributed to them. 1t may be
noted here that except the retained earnings, all other sources. of funds have explicit cost of

capital. Further, in capital budgeting situations, it is only the explicit cost of capital which is-

relevant,

7.4 MEASUREMENT OF COST OF CAPITAL

The measurement of cost of capital refers to the process of determining the cost of funds
to the firm. The cost of specific sources of funds is the basic input for measuring the overall
cost of capital of the firm. There are four basic sources of long-term funds for a business firm.
They are: i) long term debt; ii) preference capital; iii) equity capital; and iv) retaivied earnings.
Though all of these sources may not be tapped by a firm for finding its activitics, each firm
will have some of these sources in its capital struciure. Hence it is necessary to compute the
cost of each source of capital to ascertain the composite cost of capital.

7.4.1 COST OF DEBT 0

Cost of debt is the rate of retum expected by>ders. It is that discount rate which

equates the net proceeds of the debt issue with th@e€sent value of interest plus principal
repayments and then adjusting the explicit cos wed for the tax effect.

Before tax cost of debt (Kdb) = Il@Net proceeds

When the firm employs de@l, it should ensure that common shareholders earnings
are not diluted. To keep the earnifg§ available to the common shareholders unchanged; the
firm must earn atleast, a return equal to the interest rate on the borrowed funds. If the firm
earns less than the interest rate, the earnings available to the common sharzholders would
decrease and this in turn, affects the market price of thé share adversely, '

Normally, a new issue of debt will incur floatation costs in the form of legal fees,
administrative expenses, brokerage, under writing commission etc. These costs will naturally
reduce the proceeds to the firm, thereby raising the specific cost of debi. The higher the
floatation costs, the higher will be the specific cost of debt raised.

Net proceeds = Principal amount — Floatation costs

Interest paid on debt is tax deductible. The higher the interest charges, the lower will be
the amount of tax. The after tax cost of debt would be substantially tes than the before tax cost.

After tax cost of debt (iKda) = Kdb (1-1)
Where t = tax rate

" The tax deductibility on interest will be available only when the firm is profitable and
paying tax. '
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The bonds / debentures may be issued at par or at a premium or at a discount. When the
debentures are repaid at maturity, they may be repaid at par or at premium of at a discount,

R+ 1/mn{RV-S8V) .

Cost of redeemable debentures =
(Kdb) Y, (RV + SV)

Where,

R = interest charges
N = number of years
RV = redeemable value

SV = price at which the debentures are issued or sale value of debentures
Afier tax cost of debentures would be: Kdb (1-t)
Perpetinal Debt: The old debt instruments may be paid but replaced by the new debt. The cost

of perpetual debt is computed by dividing the price at which bond is sold into fixed interest
charges adjusted for tax effect.

Cost of perpetoal debt = (1-t) R / P 0 -

Where, R = interest charges and P = price @h bond is issued

IHustration - 1

A company has 10% perpetu f Rs.50,000. The tax rate is 35%. Determine the -
cost of capital (before tax as wgll as Mer tax) assuming the debt is issued at (i) par, (ii) 10%
discount and (iii) 10% premd ' : '

Solution
i} Debt issued at par

Before tax cost: Kd(b) = 1/SV. = 5,000/50,000 = 0.1 or 10%
After tax cost: K.d(a)=Kdb(1-t)=.10(1-0.35)=0.065 or 6.5 %

ii} Issued at discount

Sale Value = 50,000 — 5000 discount = Rs. 45,000
Before tax cost: Kd (b) = 5,000/45,000 = 0.1111 or 11.11%
After tax cost: Kd(a) = 1111 (1-0.35) = 0.0722 or 7.2%

iii) Issued at premium

Sate Value = 50,000 + 5,000 premium = Rs. 55,000
Before 1ax cost: Kd(b) = 5,000/55,000 = 0.0909 or 9.09%

136 After tax cost Kd(a) =.0909 (1-0.35) = 0.059 or 5.9%




Htastration - 2

A company issues a new 10% deventures of Rs100 face val.ue. The debenture is expected
to be sold at 5% discount. It will also involve flotation costs of 5%. The cempany’s tax rate is
35%. What would be the cost of debt? :

Solution

Sale Value = 100 — 5 discourit — 5 floatation cost = Rs. 90

Kd(a.) =1(1 -t)/SV = 10(1 —=0.35)/90 = 0.0722 or 7.22%
IMustration - 3

A company issues 12% debentures of Rs100 for an amount aggregating Rs.100,000 at
10% premium, redeemable at par after 10 years. The company’s tax rate is 35%. Determine

the cost of debt.

Solution

R+ 1/n(RV - SV)

(RV + SV)/2 0
12+ 1/10 (100 — 110) O

(110 + 100)72 ?s
10476 or 10.476% Q~
Kd(a) = Kdb(1-1) @ _

10476 (1-35) = .0681 or 6.81%

Kd(b) =

it

H

INlustration - 4 -

A company has issued 15% debentures of Rs100 for Rs115, redeemable at a premium of
5% after 10 years. It will also involve tlotation costs of 5%. The company’s tax rate is 35%.
Determine the cost of debt.

Solution
15+ 1/10 (105 -110)

Kd(b) = = 0.1349 or 13.49%
(105 + 110)2

Kd(a) =.1349 (1-.35) = .0877 or 8.77 %




Activity -IT

ABC Ltd. Issues 15% debentures of face value of Rs. 100 each, redeemable at the end of 7
vears. The debentures are issued at a discount of 5% and the floatation cost is estimated to be
1%. Find out the cost of capital of debentures given that the firm has 50% tax rate.

7.42 COST OF PREFERENCE SHARE CAPITAL

The return to the preference shareholders for their capital contribution is in the form of
preference dividend. Payment of dividend on preference capital is not legally binding on the
firm and even if the dividends are paid, it is not a charge on earnings, rather, it is a distribution
or appropriation of earnings to a class of owners. Therefore, it is felt that dividend on
preference capital does not-constitute a cost. But this contention is not correct.

The cost of preference capital is a function of the dividend expected by investors.
Preference capital is never issued with an intention of not paying dividend. Generally
dividends are paid, though non-payment does not caus@bankruptey. Non-payment can be a
serious matter from the shareholders’ point of view.@ result in voting rights and control

e

‘to the preference shareholders. Accumulation g prefeMefice dividend arrears may adversely
affect the prospects of common shareholders fg & ving any dividends because dividends on

preference capital represent a prior claim on prdéise? The market value of common shares can
be adversely affected if dividends are nofoAdo the preference shareholders and therefore to
the equity shareholders. Therefore, digidens would be regularly paid to them except in case of
losses or in case the firmisinav cash position, '

Kp = Dividend / Price

[n case of redeemable preference shares when maturity period is given, the cost of
preference capital would be - :

N D+ 1/n(RV-8V)
Kp = :

1/2 RV + SV)

The cost of preference capital is not adjusted for taxes as dividends are paid from after tax
profits. Further, dividends are not tax deductible. Therefore, the cost of preference capital is
substantially greater than the cost of debt.  Another reason for higher cost of preference capital

than debt cost is due to higher risk a%sumt,d by the preference sharchoiders than the debenture
holders.

IMustration - 5
A company issues 18% irredeemable preference shares of the face value of Rs.100 each.

Flotation costs are estimated at about 5% of the expected sale price. What is the cost of
preference, if preference shaves are issued at (1) par; (ii) 10% premium; and (jii) 5% discount.




Solution
Kp= D/SV
Salc Value = 100 — 3 floatation cost = Rs. 95

1) [ssued at par: 18/95 = G.189 or 18.9%
i) fssued al 10% Premium: Sale Value = 100 + 10 premium
18/104.5 = 0.172 or 17.2%

ii1) Issued at 5% discount: Sale Value = 100 — 5 discount = 95 ~ 4.75 floatation cost =
Rs 90.25

18/90.25 = 0.1994 or 19.94%
Mlustration - 6

A company issues 15% Rs10 Preference share at Rs.12 involving 10% flotation cost on
estimated sale value. Calculate the cost of preference capital.

Solution

Sale Value = 12— 1.20 floatation cost = Rs.}0.80 0
Floatation Cost = 10% of 12 = Rs.1.20 O
Kp= 1.5/10.80 = 0.1388 or 13.88% \

INustration - 7 Q“ .
A company has issued 1 efefence shares of the face value of Rsi00 each to be

8%mPr
redecmed after 10 years. Flota@t is expected to be 5%. Determine the cost of preference
shares (kp). :

Solution

D +i/n (Rv +8V)

Kp=
SV +RV)/2

18+ 1/10 (100 - 95)
= =0.1897 or 18.97%
(100+95)/2

7.4.3 COST OF EQUITY CAPITAL

The return expected by the equity shareholders is the cost of equity to the company. It is
not legally binding on the company to pay dividends to the equity shareholders. The dividend
rate is not fixed. However, the shareholders invest their money in common shares with an
expectation of receiving dividends. The market value of the share depends on dividend
expected by the shareholders, Therefore, the required rate of return, which equates the present
value of the expected dividend with market value of the share, is the cost of equity capital. The
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cost of external cquity (new shares) is greater than the cost of retdined earnings because of the
presence of the floatalion costs,

Management should strive to maximize the shareholders’ welfare. The issue. of new
shares will have an effect on the existing sharcholders as - (i) the new sharchoiders would be
entitled 1o a share in all the future dividends along with the existing shareholders; and (ii) the
new shareholders would be entitled to a pro rata share in the undistributed profits of the
company and in the assets, in the event of winding up of the company. '

The met results of these effects may be to lower the earnings per sharc and as a
consequence, the market value per share may reduce. The minimum rate of return, which is
required on the new investment financed by the new issue of common shares, 1o keep the
existing market value of the share, is the cost of the new issue of common shares (external
equity).

a) Dividends Medel: The price a company can obtain for its share depends upon the return
expected by the shareholders. The return is made of the expected stream of dividends.
When the dividends are expected to grow at a rate g’ perpetually; the cosl of the share

wouid be -
Ke=(DiPo)+ G - 0
Where, Ke=rcost of.cquit_y
D = dividend per share O
Po = price per sharev‘bcginning of the vear
G = arowth
i.c. Diyjeand Yi8ld + Growth Rate
Assumptions

e The market value is a function of the cxpected dividend

o The initial dividend is greater than zero

* The dividends grow at a constant rate ‘g’ forever

s Dividend pay out ratio i.e. dividend as a peruentdge of earnings, is constant

Under the condition of 100 per cent dividend payout, the dividend and earnings are not
expected to grow. If the growth rate is zero, then, Ke =D/ P '

It is not possible for the company to realize the full market value of a share when a
company issues new shares because, the company has to pay the ficatation costs or costs of
issue like underwriting commission, brokerage fees etc. The net proceeds of a share would be
‘mariet price less floatation costs. In such a case, the cost of new equity would be -

Ke=(D/P(1-N)Y+G

Where f = {loatation cost




b) Earnings Model: 1t is felt that, the sharcholders wealth is affected by the earnings of the
company and noi by the mere distribution of the earnings in the ferm of dividends. The
entire earnings belong to the shareholders and hence the market value of the share is
dependerit on the earnings of the company. As per this view, the cost of equity would be -

Ke = Eaming per share / price per share
But, in reality, the earnings price ratio does not reflect the true expectations of the

~ common sharcholders because the whole of the earnings may not be distributed as dividends to
the shareholders. '

The earnings model is used when the following conditiens are satisfied.

o The earnings of the firm are siable and the growth rate is zero i.g., future earnings are
equai to the current earnings.

¢ The firm does not ¢raploy debt.

s The retention rate is zero.
Ke=(I¥Po)}+G
Ke=(E (1-b)/ P} + 0 0
b = retention rate :
Since D=E (l-byandg=0,Ke = FIQF"%

Where,
EPS = earnings per siard

MPS =market pri hare

A firm is said to be expanding not growing, if the investment opportuniiies available fo it
are expected to earn a rate of return equal to the cost of equity.

Hlustration - 8§

Suppose that dividend per share of a firm is eXpecled to be Rs2.00 per share nexi year and
is expected 10 grow at 5% per year perpetually. Determine the cost of equity capital, assuming
the:market price per share is Rs.28 and floatation cost Rs.3/- per share.

Solution

Po =28 — 3 floatation cost = Rs. 25
Ke =DI1/PO+ g = 2/25 + 0.05 = 0.13 or 13%

Iilustration - 9
From the under mentioned facts, determine the cost of equity shares of a company.
i) Current market price of a share Rs[20.

it) Cost of flotation per share on new shares 2%. 141
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i) Dividend paid on the outstanding shares over the past five yeats.

~ Year : Dividend per share (Rs.)
1 10.00
2 | 10.50
3 11.25
4 11.75
5 12.25
6 13.50

iv) Expected dividend on the new shares at the end of the current year is Rs.}4_.?5;’~
Selution

Estimation of growth rate in dividends

Nth year’s dividend / 1% year’s dividend = 13.50/10.00 = 1.35

{Find compound factor 1.35 in Table A-1 in the%) i.e., @ 6% interest (appr)
5

Ke = (14.75/7 120 (1 - 0.02) )Y+ 0.06 6 18.54%
7.4.4 COST OF RETAINED EARNIN |

G ' : _
The company is not required ay $ny dividend on retained earnings. In faci, as the
capital is not raised from outside any, the company need not pay any cost to anyone.
Hence, this source of finance,ig costMree. But, retained earnings involve an opportunity cost.
The opportunity cost of reta%mings is the dividend foregone by the shareholders. Thus -

Kt=(D/P)+G

The cost of retained zarnings is the return expected (dividend yield plus- growth in
dividends) by the common shareholders on their investment. In the absence of personal
taxation and cost of new issue like brokerage costs and underwriting commission (floatation
cost). ke = kr. This implies that if the dividend would have been distributed to the
shareholders, they could have invested these dividends in the firms of similar risk and earned
atleast, a rate of return equal to cost of equity. Thus cost of equity is the opportunity cost of
retained earnings when - (a) the shareholders do not pay any tax on dividends; and (b) incur no
brokerage costs when investing the dividend received. However, even if these assumptions
hold good, the cost of external equity will be higher than the cost of retained earnings because
the latter do not involve any floatation costs, In reality, anyway, these assumptions do not hold

'good. The shareholders have to pay personal taxes on dividends received and brokerage costs

are incurred when the dividends received are invested, As a result, the cost of retained earnings
would be less than the cost of new shares. Thus -

Kr =Ke (1 —tp) (1 - b)

Where tp = pers"c)nél tax and b= brokerage




IHustration -~ 19

Assuming the corporate tax rate of 35%, compute the after tax cost of the capital in the
following situations:

0

vi)

vii)

Solution

i)

vi)

vii)

A -perpetual 15% debentures of Rs.100/-, sold at the premium of 10% with no
flotation cost.

A 12 year 12% debentures of Rs.1,000, redeemable at par. with 3.5% flotation
cost. .

A ten year 15% preference shares of Rs100, redeemable at premium of 5% with
3% fiotation costs.

An equity share selling at Rs.50 and paying a dividend of Rs.10 per share, which
is expected to be continued indefinitely, flotation cost Rs.2 per share.

The same equity share (i.e., described in situation iv), il dividends are expected to
grow at the rate of (a) 5%; (b) —5%.

An equity share, selling at Rs,150 per share, of a company that engages only in
equity financing. The eaming per share is Rs.25/- of which 60% is paid in
dividends. The sharcholders expect the company to earn a constant after tax rate
of 12% on its investment of retained earnings. '

The cost of equity capital of the company is_1 5%NJ#fle company wishes to finance
its new investment project by retained eg @ .

Kd(a) = 15{1--0.35) / 1@0.;86 or 8.86%

120+ 1 00 — 965)
Kd(b) = = 0.1251 or 12.51%
: (1,000 + 965 ) /2 ' '

Kd(a) = .1251 (1-.35)=.0813 or 8.13 %

15+ (105~ 97)/10 :
Kp = =0.156 or 15.6%
{105+ 972 '

Ke = 10 / 502 = 0.2083 or 20.83%

Ke=(10/50-21+0.05=0.2580125.8%;

(by (107 50-2) - 0.05 = 0.158 or 15.8%

G = br = 04 x0.12= 0.048; ke=(15/50)+0.048 = 0.148 or 14.8%
Dividend =25 x 60 % = Rs. 15

Kr = 0.15 or 13%

Kr = Ke when there is no personal tax and no brokerage




7.5 WEIGHTED AVERAGE COST OF CAPITAL

When specific cost of capital is used, while accepting or rejecting a capital expenditure
project, the profitability of the projects should be compared with the cost of specific source of
tunds used to finance the particular project. But, a firm’s decision to use debt capital to finande
its projects not only adversely affects its potential for using low cost debt in future, but, also
makes the position of the existing sharcholders more risky. The increased risk to the
sharcholders due t the use of debt will increase the cost of equity. Similarly, the firm’s
decision 10 use equity capital to finance its projects would enarge its potential for borrowings
in the furure. Because of this connection between the methods of financing and their costs, the
tesm cost of capital should be used in the composite sense. The composite or overall cost of -
capital 13 the weightcd average of the costs of various sources of funds, weights being the
propoition of each source of funds in the capital structure. - :

Siens
The following are the sieps to calculate the weighied average cost of capital

& Calculate the cost of the specific sources of funds (cost of equity, preference, retained
earnings and debt)

e Calculate the proportion of each source in the Wgpital structure to get the weight

o Multiply the cost of each source by j portion in the capital structure to get
weighted cost

@ Add the weighted costs of all so%f funds to get the weighted average cost of

capiial

In financiai decision-making, theWgst of capital should be calculated on an after tax basis.
Thercfore, the componeii ¢ cd to measure the weighted cost of capital should be the
alter tax ¢hsts. :

Weighted average cost of capital can also be calculated in the following way:

© Caiculate the cost of the specific sources of funds (cost of equity, preference, retained
earnings and debt) ' '

-=  Multiply the component cost of each source of capital with the amount of funds raised
from the respective source to ascertain the amount of cost

s Add the total amount of cost and the total capital

e Divide the total cost amount by the total capital amount and multiply with 100 to get
iz weighted average cost. _ o

r

Book Value Vs Market Veine Weighis

The weighted average cost of capital can be computed by using book value weights or the
market value weights. if there were a difference in the book value and market value, then, the
wetghted average cost of capital would differ depending upon the weighis used. The weighted
avirage cost of capital caleulated based on the book value weights will be understated if the

market value of the shares 1s higher than ihe book value and vice versa,




Theoretically, the market value weights should be preferred over the book value weights
because, the market value reflects the expectations of the investors. But, the difficulty in using
the market value weights is that the market values fluctuale very widely and frequently. The
use of book value weights is preferred because of the following reasons:

e The firms set their capital structure targets in terms of book values

s The book value information can be easily derived from the published sources

» The book value debt equity ratios are analyzed by investors to evaluate the riskiness of

the firms

Mupstration - 11

A Firm’s after-tax cost of capital of the specific sources is as follows:

Cost of debt 6%
Cost of preference shares 12% ]
16% |

Cost of equity funds

Source

Amount (Rs.)

Debt

8,5,00,000

Preference capital

Equity capital

\ %00,000
,00,000

TOTAL

18,00,000

]

Calculate the weighted average cost of C%KO)_, using book value weights.

Solution Q‘
Source of funds ' Amount Specific cost Total cost |
\ (Rs.) (Rs.)
Debt 5,00,000 0.06 30,000
Preference capital 3,00,000 0.12 36,000
Equity capital 10,00,000 0.16 1,60,000 |
TOTAL 18,00,000 2,26,000 |

K0 =2,26,000/18,00,000 = 0.1255 OR 12.55%

Itustration - 12

A company has on its books the following amounts and specific costs of each type of

capital:
Type of capital Book value | Market value | Specific costs
: %

Debt 5,00,000 4,50,000 4.0
Preference 2.00,000 1,50,000 6.0
Equity 7.00,000 15,003,000 12.0
Retained earnings 3,00,000
TOTAL 17,00,000 | 21,060,000

145




Caleulate the weighted average cost of capital based on

a) Bool Values; and
b} Market Values

Solution
Source of capital Book value Specific cost % Total costs
| (Rs.) Rs) |
| Debt ] Y 5,00,000 4.0 20,000
Prcference 2,000,000 6.0 12,000
Equity 7,00,000 12.0 84,000
Retained Earnings ' - 3,00,000| 120 36,000
| TOTAL ) _ 17,00,000 1,52,000

K0 (BV) = 1,52,000/17,00,000 = 0.089 OR 8.9%

Source of capital | Market value | Specific cost % | Total costs
- (Rs.) (Rs.)
Debt 4,50,000 4.0 18,000
| Preference 1,50,000y . 6.0 9,000
[guity.+ Retained Larnings ' IS,OOM) 12.0 1,80,000

! TOTAL . 000 | . 2,07,000

KO (MV) == 2,07,000/21,00,000 = 0.098 0.85%

7.6 MARGINAL COST OF@;; AL

The weighted average cost 4tal may be computed for the sources of finances already
employed by the firm. The purpo calculating this historical cost may he to evaluate the
performance of management in raising funds by comparing it with some pre-dztermined
standard cost of capital. In capital budgeting process, the firm is concerned with the selection
of new projects. Therefore, the relevant cost to be worked with is, the cost of raising the new
funds to finance the projects and not the historical cost, which has been incurred in the past.
Thus, the weighted average cost of new or incremental capital should be used in capital
expenditure decisions. The weighted average cost of new or incremental capital is known as
the marginal cost of capital. Since the firm raises capital marginally to make a marginal
investment in new projects, we need to work with the marginal cost of capital to the firm as a
whole. :

Strictly speaking, the marginal cost of capital may be defined as the cost of raising an
additional rupee of capital. Since the capital is raised in substantial amount in practice, the
marginal cost of capital is referred to the cost incurred in raising the new funds. The marginal
cost of capital is derived when we caisulate the weighted average cost of capital using the
marginal weights. The marginal weights represent the proportion of funds the firm intends to
employ. Thus, the problem of choosing between the book value weights and market value
welghts does not arise in the case of marginal cost of capital computation.




The rationalc for using the marginal cost of capital as an investment criterion is to
maximize the value of the common shares of the firm. In NPV method, the marginal cost of
capital of the project can be used to determine its NPV. In IRR method, the marginal cost of
capital should be used as the cut off rate.

Activity 111
Lxplain the-concept of marginat cost of capiial?

7.7 SUMMARY

Capital, like any other factor of production, has a cost. A company’s cost of capital is an
average of the firms cost of debt, preferred stock, equity capital and retained carnings weighted
by the proportion of cach source in the total fong tern capital of the firm. It is the weighted
average of the cost of the firm’s sources of {inance.

Cost of debt is adjusted for the tax factor to arrive at th
debt is a tax deductible expense. The cost of preferegg
preference dividend is paid from after tax profits and flenceyit is not tax deductible. The cost of
equity and retained earnings will be the same in the“sbwénce of personal tax and floatation
costs. Otherwise, the cost of retained earnings w ower than the cost of equity.

x cost of debt as interest on
ly equal to its yield as the

The proportions (weights) for the ¢ ion of weighted average cost of capital may be
based on book values or market valygs. GoMgrally, market value proportions are recommended

unless market values are not avail highly unreliable or distorted.

7.8 SELF ASSESSMENT QUESTIONS

1. Short Answer Questions

1. Explain the following cost concepts.
a) Explicit Vs. Implicit Cost
b) Futurc Vs, Historical Cost
¢} Marginal Vs. Weighted Average Cost
d) Spef;iﬁc Vs. Combined Cost

2. Why is the cost of debt less than the cost of common stack?

LN)

Explain the procedure for calcuisting a firm’s Weighted Average Costi of Capital.
II. Long Apswer Quesiions

|, Esxpiain how specific costs are caiculated.

2. How would you handle the [loatation costs in computing the cost of capital?
P
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3. “Retained earnings are cost free™. Discuss. |

4. Discuss the procedure for determining the cost of equity capital in a growth firm.

Exercises

1.

Suresh Ltd. Issues 8,000, 12% debentures of Rs, 100 each at a premium of 10 %.

Floatation cost 2% of expected sale price. Calculate the cost of-debentures if tax rate is
60%.

{Answer: 4.45 %)

2. A company issues 10,000, 15 % debentures of Rs. 100 each at a discount of 5%.
Cominission payable to brokers and under writers is Rs. 50,000. Debentures are
redeemable afler 5 years. Calculate before tax and after tax cost of debt assuming a tax rate
of 530%. '

{Answer: Kdb=17.89 % and Kda = 8.95 %)

3. Your company’s share is quoted in the market at Rs. 20 currently. Company pays a

~dividend of Re 1 per share and investor expects a grgwth rate of 3 % per year. Compute

a) Company’s cost of equity. 6

b) If the anticipated growth rate is 6 % p.pute indicated market price per share.

¢) Ifthe company’s cost of capital i@&% and anticipatcd_gfthh rate is 5 %p.a., calculate

.indicated market price if dividend 1 per share is to be maintained.

{Answer: (a) 10% (b) Rs. 25 $.33.33)

4. A Ltd. Intends to issue@quity shares. Its present equity shares are being sold in the
market at Rs. 125 per share. The company’s past record regarding payment of dividend is
as foltows.

10.70 %, 11.45 %, 12.25 %, 13.11 % and 14.03 %

The floatation costs are estimated at 3 % of the current selling price of the shares.
Calculate (a) growth rate in dividends (b) cost of funds raised by issue of equity shares
assuming that the growth rate as calculated under (a) above will continue for ever (¢} cost
of new equity shares.

(Answer: (a)7 % (b) 19.01 % (c) 19.4 %)

Note: In case of bit (b), dividends = 14.03 % + 7% of 14.03%

5. The following is the capital structure of a firm togethe.r with specific costs of capital.

Sources of Finance Book Valug Market Value Cost
Rs. ' Rs. %

Debentures | 12,560,000 12,00,000 6

Prelerence Capital 2,00.000 2,00,000 - 12




Equity Capital 8,00,000 £6,00,000 5
Retained Earnings 3.00,000 _ 12
©25.00,000 36,00,000

Calculate the weighted average cost of capital under (a) Book Value weights and (b)
Market Value weights.

(Answer: (a) 10.08 % and (b) 10.76 %)

. Note: Divide Market Value of Equity Capital into Equity and Retained Earnings in the ratio of
8:3 (Equity: Retained Earnings Book Values as Market value of equity is based on the total of

equity and retained eamings book values)

6. A fertifizer company wishes to determine the weighted average cost of capital for
evaluating capital budgeting projects. You have been supplied with the following
information. :

Balance Sheet

Liabilities _ _ Rs. Ass@ ' Rs.

Current Liabilities 8,00,000 ry Assets 34,00,000
Debentures 8,00,000 |
Preference Shares | 4,0@~
Equity Shares 00,0
Retained Earnings - ,000
34,00,00 34,060,000

Anticipated external financing information is as follows.

20 years 10% debentures ‘of Rs. 2,000 for value redeemable at 5% premium, sold at
par, 2% floatation costs.

12% preference shares, sale price Rs. 100 per share, 2% floatation costs.
Equity shares sale price Rs. 120 per share, floatation costs would be Rs. 5 per share.

The corporate tax rate is 50% and its shareholders marginal tax bracket is 30%. The
expected equity anticipated growth rate is 5% per year. The expected dividend at the
end of current financial year is Rs. 10 per share.

Assume that the company is satisfied with its present capital structure and intends to
maintdin it.

Calculate the weight average cost of capital.

(Answer: 9.9%)
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7. A company has the fo]lov\jing capital structure.

- 12% Debentures Rs. 26,00,000
8% Preference Capital Rs. 10,00,000
(20,000 shares of Rs. 50 each)
Equity Capital Rs. 25,00,000
(50,000 shares of Rs. 50 each)

The equity shares are currently selling at Rs. 60 per share and are expected to get the
dividend of Rs. 4 per share. Shareholders anticipate that the equity dividend will grow at
the rate of 6% p.a. in the near future. The company has a tax rate of 60%. Find out
weighted average cost of capital. ' '

(Answer: 8.53%)
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7.10 KEY WORDS

Future Costs . The costs that are yet to be incurred. '
Historical Costs :  The costs which have already been incurred.
Component or | o The_.cost of each component of capital.

Specific Cost of Capital : o
Composue or :  An mcluswe cost of capital from all sources of
Combined Lost of Capltal_ capltal
Marginal Cost of Capital ' :  The wei ghfed average cost of new or incremental

" funds raised by the firm.




Explicit Cost of Capital

Implicit Cost of Capital

Cost of debt

~ Cost of Capital

The discount rate that equates the present value of the”
cash inflows with the present value of its cash

- outflows.

The rate of return assogiated with the best investment
opportunity that will be foregone if the project
presenily under consideration by the firm were
accepted. '

The rate of return expected by 'the.lénders.

The return expected by the providers of funds to the
firm. '




UNIT - 8 : CAPITAL STRUCTURE

Objectives
. The objectives af this Unit are to:

*  know the meaning of Capital Structure;
« identify the determinants of Capital Structure;
* understand the concept of optimum Capital Structure; and

« cxplain the different approaches to and theories of capital structure.
Structure

8.0 Introduction
8.1 Importance of'CapitaI Structure

8.2 Determinants of Capital Structure
8.3 Clptirhurn Capital Structure '
8.4  Capital Structure Theories 0
8.4.1  Net Incoime Approach
8.42 Net :Operaﬁng Income Approach.o
84.3 ‘Traditional View '

844  Modigiani Miller’s
8.5 Summary
8.6 Self Assessment Quesﬁ%

8.7  Further Readings
8.8 Key Words

8.0 INTRODUCTION

Capital is the most important factor of production. The funds generated internally by the
company may not be sufficient to run the company. Therefore, it would go public for raising
the funds. The two principaf sources of finance for a firm are ownership securities i.e., equity
and preference shares, and creditorship securities i.e., debentures and / or bonds. A firm has to -
maintain a proper mix of these two securities in a manner that an idea! trade off is maintained
between shareholders risk and return in maximizing their wealth. Thus the mix of sources of
funds from which the long-term funds required by a business are procured is referred to as
Capital structure.

The company has to plan for a proper capltal structure. In case of unplanned capital
structure, the firms fail in economizing the use of their funds. The ﬁrm should aim at an
optimum capital structure. An optimum capital structure is obtained when the market value of
~ the share is maximum or the average cost of capital is minimum or the marginal real cost of
each source of funds is the same.




8.1 IMPORTANCE OF CAPITAL STRUCTURE

The important reason for the company to use debt in addition to share capital in its capital
structure is 1o increase its earnings. The use of debt has the effect of increasing the returns on
equity capital. But, the financial risk of the company increases. This has the effect of bringing
the company into insolvency and also creating variations in the return to equity shareholders.
Even though the management of every business realizes that therc is certain amount of risk,
yet, it is prepared 1o employ certain level of debt in the capital structure. If this level is
excceded, the tendency on the part of the investors to reduce the price they would pay both for

the debt and equity capital would also increase. This inturn will have an unfavorable effect on -

the cost of capital. Therefore, an optimum capital structure is one that maximizes the market
value of the securities in order to reduce or minimize the cost of capital. The return to the
supplier of funds in a competitive market depends upon the degree of risk he is taking. Sincc

the creditor has a prior claim to the equity shareholder in the matter of repayment of debt

amount and interest, the latter gets a return oply after satisfying the claims of the creditors.

Therefore, the risk of the creditor is less than the owner and the cost of the business should be
greater for equity funds than for debt. The cost here is the amount foregone. As aresult, debt is

cheaper source of funds than equity.

- A point will be reached at which the firm will find the uge of additional debt is be more
expensive than the addition of equity shares. When the inv@nd that the risk is increased, -
1

they will demand higher rate of interest. High leverage wil
more firm and thereby the shareholder return will va

the position of equity shares

Financing with debt will generally result igher carnings per share than financing by
the additional shares upto a certain point; the incRased earnings will result in an increase in the
value per share. '

The capital structure shoul anned generally, keeping in view the interest of the

shareholders as they are the ultima ners of the company and also when the company lays

- down its objectives in terms of sharehoiders welfare, it is compatible with the interest of the

other groups. Thus, while developing an appropriate capital structure, financial manager

should aim at maximizing the long-term market price of the share. There would be a range of

an appropriate capital structure within which there would not be a great difference in the
market value per share.

8.2 DETERMINANTS OF CAPITAL STRUCTURE

A decision as regards capital structure is normally a continuous one and requires a great
deat of caution. The initial capital structure should be designed very carefully and a target
capital stricture should be set and subsequent financing decision should be made with a view
to achieve the target capital structure.

The following are the determinants of capital structure.
s Leverage / Trading cn Eqnity
Trading on equity denotes the process of using funds on which a fixed rate of interest -

dividend is paid i.e. debt and preference capital and other Jong-term funds. When funds are
raised by issue of equity only, there will be no trading on equity because, there is no limit as
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regards the return on equity shares. A business is said to trade on equity, because, the creditors
and preference shareholders are willing to advance funds fo the business on the strength of the
funds supplied by the cquity shareholders who are called “residual owners’ and on the earning
capacity of the business. The reason for trading on equity is to employ the senior funds at a
rate of return higher than théir cost to increase the return on the investment of residual owners.
It the earnings arc more, the equity shareholders gain and when the earnings arc less, they lose
because, the concern has to pay interest, which is more than the income from investments.
Their investment serves as a protection for both income and the principal of the debenture
holders. The equity shareholders receive nothing until the creditors arc paid in full in case of
ltquidation. If the profits earned are not sufficient to meet the debenture interest and preference
dividend, the deficiency has to be made good by equity shareholders. The main reason for the
employment of debt is that, up to a certain point, debt is a less expensive source of funds than
that of equity. As long as the interest cost of debt is lower, the ‘equity shareholders are
benefited.

The eamings per share also increase when the preference capital is used to acquire assets.
But, the leverage impact is more pronounced in case of debt as the cost of debt is lower than
the cost of preference capital and interest paid on debt is tax deductible.

Because of its effect on earning per share, financial leverage is one of the important
- considerations in planning capital structure. The companies with a high level of earnings
before interest and tax (EBIT) can make profitable %ﬁgh degree of leverage to increase
return on the equity shares. The firm maximizes edugifig per share (EPS) by using debt
financing. Though the rate of preference divi equal to the rate of interest, EPS will be
high in case of debt financing because, inter rges are tax deductible while preference
dividends are not. With an increasing le EBIT, EPS will increase at a faster rate with a
- high degree of leverage. However, if a cotany is not able to earn on its assets a rate of return
higher than the interest rate or pr ¢ dividend rate, debt or preference financing will have
an adverse impact on EPS, It is oB§ous that, under unfavorable conditions i.e. when rate of
return on total assets is les he cost of debt or preference capital, the EPS will fall with
the degree of leverage. @ ' ' :

If the possibility of earning a rate of return (on firms assets) more than or equal to the cost
of debt is significant, a large amount of debt can be used by the firm in its capital structure to
increase the EPS. This may have a favorable effect on market value per share. In most of the

-cases, EPS criterion will favor debt..

Trading on eq uity can be considered to be advisable only when conditions are prosperous
but, in times of recession and reduced profits, it is disadvantageous.

If trading on equity is not successful continuously for a number of years by a concern, it
indicates that the company is not able to earn a good or reasonable return on its assets. [n such
a case, the concern will be unable to meet its obligations for payment of interest and dividend
pn debentures and preference shares IeSpectwely This default on the part of the concern
causas hardship to equity shareholders.

The creditors in case of default may seize the assets of the firm and dispose them off, in
which case, equity shareholders may have to lose a part of their capital. In certain cases, the
preference shareholders in case of default of payment of dividend by the company may acquire
almost equal rights as equity shareholders. If the return on debentures and preference shares is

) in arrears, market value of equity-shares will fall sharply.
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Even if trading on cquity is carried on successfully, the creditors may impose certain
restrictions on the management in the matter of the amount of dividends, selling of assets or
mergers with other companies, '

The company should resort to borrowing in senior securities only when there is a
reasonable stability in income to meet the payments to debenture holders. If funds ar
employed beyond that point, there is bound to be business failures. As the proportion of
borrowing increases, the increased investment risk tends to inerease the rate of interest paid on
borrowed funds. Thus, the cost of debt is affected considerably. The company should not go
beyond a standard as regards the issue of debentures. Proposed financing may not be possible
if there are certain existing terms of contract. The management may alse not like to issue
further debentures for reasons of safety and conservative policy even though the business may
be expanding.

¢ Growth and stability of sales -

Companies having stable and increasing sales resort to debt financing without any.
difficulty. But, the companies that face fluctuations in. sales are exposed to business risk and
consequently the financial risk. Hence, cannot employ more debt.

s Cash flow ability to service debt

Conservatism is related to the fixed charges created b@e of debt or preference capital
in the capital structure and the firm’s ability to gegferal cash to meet these fixed charges. A
firm is conservatively financed if it is able 10 se % fixed charges under any reasonably
predictable adverse conditions, ' :

It the company employs more de d clarges increase since the principal sum is to be
repaid along with interest due thereon. Mghe future cash flows are not sufficiently generated 1o
meet the fixed charges fully an or [0 leave a balance 1o be paid as dividend to preference
sharcholders and equity shareho aiso, the company should not procure funds through
borrowings. The greater and more stable the expected future cash flows of the firm are the
greater will be the debt capacity of the company. The ratio of net cash flows to fixed charges
may be calculated to find out the fixed charges cover,

~» Cost of eapital

The cost-of a source of finance should be minimum. The cost is known on the basis of the
return expected by the supplier of a particular source of finance, Expected return depends on
the extent of risk, which is assumed by the various suppliers of finances. Usually debt ig
cheaper than equity because debenture holders assurme less risk than equity holders. The rate of
interest is fixed in case of debenture halders whereas the rate of dividend is not fixed in case of
shareholders, Mare over, the interest payment is a legal obligalion whereas dividend payment
“is not, And, lastly, the loan is repayable within a specified period, whereas, equity is to be
returned only at the time of winding up of the company. Therefore, the debt is usually
preferred 1o equity from the point of view of cost of capital. Preference capital is also cheaper
than equity capital but debt is still cheaper as it involves tax advaniage of deductibility of
interast. '

The cost of retained earnings is less than the cost of new issues (equity issues) because the
personal taxes have to be paid by the shareholders on digirihyted earnings while no taxes are




paid on retained earnings and because no floatation costs are incurred when earnings are
retained. Between the two sources of cquity funds, retained earnings are preferred.

An eflort should be made to minimize the overall or composite cost of capital, if finances
are desired to be arranged from more than one source simultaneously.

o Control

The management of a company does not want to lose control over the affairs of the
company. The existing maragement team not only wants to be elected to the board of directors
but also manage the company without any outside interference. In case the company raises
funds through-issuc of shares, the control of existing shareholders is dituted. This is not a very
important consideration in case of a widely held company as the shares are scattered and the
most of the sharcholders may be interested in dividends and the price of shares and if they are
not satisficd with the management of the company, they may sell their shares, Thus, to ensure
contral and to have confidence, management manages the company more efficiently. -

Fear of sharing control and being interfered by others often delay the decision of closely
held company to go public. To avoid the loss of control, companies may slow their rate of
growth or issue prefercnce shares or raise debt capital. However, the risk of loss of control can
be minimized by wide distribution of shares in small quanfiges.

From the angle of control, debt use is recommpended® they do not have voting rights.
But, debenture holders ray put a lot of restrictic companies to protect their interest and
ihts may curtail the freedom of management to r business. A very excessive amount of

debt can aiso cavse bankruptcy, which mear?@wplete loss of control.

o Flexibiiity

Capital structure should b le of being adjusted to the changed conditions. Whenever
company requires funds, it shou able to raise them without any inconvenience and unduc
delay. If there is a flexibility in fixed charges, maintenance of debt- -cquity ratio, debt capacity,
terms and conditions of issue and redemption, debt will always be preferred. ( onvertible debt
ot bonds offer great degree of flexibility in this regard

From the point of view of fixedness of charges, a company should employ a greater
proportion of equity capital than debt. This will make the capital structure of the company very
conscrvative and it will not be able to take the advantage of financial leverage. In facl, other
factors should be evaluated and there should be a balanced mix of debt and equity.

*  Size of the Comipany
Smaill companies have to depend on owned capital as far as possible, Arranging long-term
loans is hard nut to crack for them. On the other hand, large companies do not find much

dl]f'c,ulty n raising ]cmgD term loans.

Small concerns face the problem of higher rate of interest and inconvenient and highly
restrictive covenants in loan agreements. [ssue of shares resull in higher cost, greater danger of

loss of control as shares are not widely scattered and dissident o group of shareholders can be

easily organized to get control of the company. Therefore, sometimes, small concerns limit the
growth of their business to what can easily be financed by the retained garnings.




A large concern has a greater degree of flexibility in its capital structure. Because of its
large size, its cost of distributing any kind of security is less than that of a simall company.

¢ Fioatation Costs

Cost of floating debt is less than the cost of floating an equity issue. Large issues involve
less floatation costs comparatively, but large issues may not be advisable otherwise. 1
retained carnings increase owner’s capital, there will be no floatation costs. [3ut, floatation
costs are net a significant consideration to decide about alternative forms of financing. They
are incurred only when funds are raised.

e Marketability / choice of investors

Marketability, here means readiness of investors (o purchase a particular type of security n
a given period of time. It is not always a company’s discretion, which prevails in the matter of
deciding which source of finance o adopt. If the investors are not ready fo buy preference
shares, even when the company feels it as most appropriate source of financing for it,
preference shares cannot be issued. Similarly, sometimes; debentures are not aceeptable to the
public. Therelore, market sentiments are very important. '

If the share market is depressed, the company may not igsue common shares, but issue debt
and wait to issue shares till the share market receives. Dyrind\goom pericd in the share market,
it may not be possible for the company to issue debenture sessfully.

The internal conditions of a company may a tate the marketability of securities, A
highly levered company may find it dif to raise additional debt. Similarly, when
restrictive covenants in existing debt 1‘&% preclude payment of dividends on equity
shares, converiible debt may be the Surce to raise additional funds.

» Purpose of Financing

(f funds raised are to be utilized for productive purposes, debt may be a proper source of
finance since interest on debt will not become a burden on the company. 1t will be met out of

profits earned. if raised for unproduciive purposes like construction of building for employees’
residence, raising finance through debt is not advisable.

s Period of Finance

There should be a correct matching of the period of finance and source. Hf funds are
required for 10 years, debt is preferred. As an alternative, redecimable preference shares may
be issued, if considered more appropriate according to other considerations. if requirement is
permanent, issue of equity shares is appropriatc. '

¢ Legal Requirements

Government has issued certain guidelines for the issue of shares and debentures. There are
legal requirements according to Companies Act also. Recently issued guidelines in respect of
issue of debentures have recommended a debt-equity ratio of 3:1.




¢  Timiag of Isspe

If interest rates are likely to fall, debt issue may be postponed. If issue of equity shares is
not likely to be responded to by the public, such an issue may be deferred. Proper timing gives
the best results to the company. At times, the company may not be able to raise funds through
any source. It is in fact, the time of prosperity for the company and the optimistic attitude of
investors in the market that can be considered to be the best one for raising funds.

8.3 OPTIMUM CAPITAL STRUCTURE

The company should use neither excessive equity nor excessive debt. There should be an
approptiate capital structure where there is a desirable level of debt and equity to take the
advantage of low cost debt funds and also at the same time, the risk is not too high for the
comparniy because of debt employment. The company should also not be too conservative and
employ equity, but also assume certain level of risk. Thus, there should be &n optimum capital
structure where the market price of the share is maximum or the overall cost of capital is
minimum at a particular level of capital structure.

An optimum capital structure should satisfy the conditions of profitability, solvency,
contral, flexibility and conservatism. But, these factors are contradictory to each other.
Therefore, the above considerations cannot be simultandapsly taken care of, to the fullest
possible extent. More the profitability less would be thasolency position. From the control
paint of view, debtis preferred, whereas, from cogs , tlsm point of view, it is rejected and on
the other hand equity is preferred. A proper bala as to be done and a decision that is in

the best mtcrast of the business i is to be ma
8.4 CAPITAL ST RUCTUJ :g ORIES

The following approach 0 cories expldin the relatlonshlp between capital structure,
cost of capital and the value o ',

Azswmptions of capital structure theories

Lo Ondy two sources of funds i.e. debt and equity are used by a firm

2. No corporate income taxes

3. Total assets / investment deeisions of ihe firm are given and no change

4. Dividend pay out ratia is 100 per cent. No retained earnings

5. The firm’s total financing remains constant. The degree of leverage can be changed by
selling debt to repurchase shares or selling shares to retire debt

6. There is no growth in ERIT '

7. All investors have the same subjective probability distribution of expected future
- operating income for a given firm

8. Business risk is constant and independent of its capital structure and financial risk

David Durand has advocated two theories in this connection — Net Income Approach and
Net Cperating [ncome Approach,




8.4.1 NET INCOME APPROACH

The capital structure decision is relevant to the valuation of the firm. A change in capital
structure / financial leverage will lead 1o a corresponding change in the overall cost of capital
as well as in the total value of the firm. If, therefore, the degree of financial leverage as
measured by the ratio of debt to equity is increased, the weighted average cost of capital will
decline, while the value of the firm as well as the rarket price of the equity share will increase.
A decrease in the leverage will increase the overall cost of capital, reduces the vaiue of the
firm and the market price of the equity shares.

Assumptions

e As the use of debt does not alter the risk element, the equity capitalization rate and
debt capitalization rate will remain unchanged.

o The debt capitalization rate is less than the equity capitalization rate

* Corporaie income taxes do not cxist '

Example 1

€apital structure of a company consists of 6 % debenturdg of Rs. 10,000. Company expects
a net inconte af Rs. 4000. Equity capitalization rate is 108g.

The total value of the company is: : O
_ Rs.
Net income 4,00 Q .

Less debenture interest

Earnings to shareholders 00

Market value of equity share ,400 x 100/10 = Rs. 34,000
Market value of debenture Rs. 10,000
Total value of business ' Rs. 44,000

“Implicit overall cost of capit'aﬂ will be
Earnings X 100 / value of the cofnpany

4,000 X 100 / 44,000 =9 % (appr.)

" The cost of debt has both explicit cost (interest rate) and implicit or hidden cost (increase
in equity cost due to increase in debt)

. Assume that the debt is increased hv the firm from Rs. 10,000 to Rs. 25,000 and interest
per cent on debt remains the same.

The totél value of the company will be:.
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Es.
Net income 4,000

Less debenture interest 1,500

Earnings to shareholders 2,500

Market value of equity share 2,500 x 100/10= Rs. 25,000
Market value of debenture Rs. 25,000
Total value of business Rs, 30,000

Implicit overall cost of capital will be

Earnings ¥ 100/ value of the company

4,000 % 100 / 50,000 = 8 % (appr.)

Thus, the value of the firm in.crcases as the debt increases and average cost of capital

decreases. The optimum capital structure would be at a point when the value of the firm is
maximum and overall cost of capital is minimum. This approach signifies that a company can

reduce the cost of capital and increase its total value b%e of debt. -
If the firm uscs no debl, the overall cost of gagjtal W be equal to equity capitalization

rate. The weighted average cost of capital will dnd will approach the cost of debt as the

degree of feverage reaches one.
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8.4.2 NET OPERATING INCOME. APPR(}ACH
This theory states that the market vatue of the firm is not affected by the capital structure
changes. The market value instead, is found out by Cdplt'l]lzm‘-" the nut operalmg, income at the

overall cost of capital (ko), which is a constant,

Assumptions

o The market capitalizes the value of the firm as a whole. Thus, the split between debt
and equity is not important.
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¢ Residual value of equity is determined by deducting total vaiue of debt from the total
value of the firm. '

e The cost of equity changes based on risk perception. The tse of tess costly debt funds
increases the risk to shareholders. This causes the equity cap. . :tion rate 10 increase.

Thus, the advantage of debt is off set exactly by the increase in equity capitalization

rate,

e Cost of debt is constant. The advantage associated with the use of debt i.e. a cheaper
source of funds in terms of explicit cost is exactly neutralized by the implicit cost
represented by increase i cust of equity (ke). Asa result, the real cost of debt and real
cost of equity, according to net operating income approach are the same and equal Ko.

Exampie 2
EBIT ' - Rs. 2,00,000
Average cost of capitaﬂ : 10%
6% Debentures Rs. 10,00,000

Rs.
Market value of the firm will be 2,00,000 x 100/10 = 20,08,000
Market value of debt = 10%Q,080
Market value of equity shares ,00,000

Rs
Net income 2,0@’
Less debenture interest @@
Eamings to shareholders 1%40,000
| Cost of equity shares will be 1,40,000 X 100/ 10,00,000 = 14%
Assume that the compa'ny increases de.bt from Rs. 10,00,000 to Rs. 15,00,000.

The value of the company will Rs. 20,00,000 unchanged.

Market value of the firm ~ 2,00,000 x 100710 =20,00,000

Market value of debt : = }5,00,000
Market value of equity shares = 5,00,600
. | . Rs.

| Netincome . ©2,00,000

' Less debenture interest 90,000

Earnings to shareholders 1,10,000

Cost of equity shares will be 1,10,000 X 100 /5,00,000 = 22%
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- Thus, the equity capitalization rate increases with the degree of leverage; the total value of
the company remains unchanged by the capital structure. As the average cost of capital (Ko) is
constant, this approach implies that there is not any unique optimum capital structure.
Therefore, according to this approach, all capital structures are optimum, since the market -
price per share docs not change with the leverage. The total value of the firm does not change
as the overall cost of capital is the same at all leveis of capital structure. '
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8.4.3 TRADITIONAL VIEW O
A compromise between Net Incomg Apfoach and Net Operating Income Approach is the
Traditional view. According to thi the value of the firm can be increased or cost of
capital can be decreased by the judic¥gus mix of debt and equity. Cost of capital decreases
within the reasonable limit ofglicBand then incrcases with leverage. Thus, optimum capital
structure exists and occurs whe of capital is minimum or value of firm is maximum. .

First Stage

Ke, the rate at which sharcholders capitalize their net income, remaing constant or slightly
rises with debt. When it increases, it docs not increase fast enough to offset the advantage of
low cost debt (Kd ). The cost of debt remains constant or rises negligibly since the market
views the use of debt as a reasonable policy. As a result, value of the firm increascs, Ko falls
with increasing leverage. The statement that debt funds are cheaper than cquity funds carries
the clear implication that the cost of debt plus the increased cost of equity, together on a
weighted basis, will be less than the cost of equity, which existed on equity before debt -
financing.

Second Stage

Once the firm has reached a c.rtain degree of leverage, increases in leverage have a
negligible effect on the value or the cost of capital of the firm because increase in the cost of
equity due to added financial risk offsets the advantage of low cost debt. Within that range or
at the specific point, value of the firm will be maximum or cost of capital will be minimum.




Third Stage

Beyond the acceptable lumit of leverage, value of the firm decreases and Ko increases
with leverage because, investors perceive a high degree of financial risk and increase equity
capitalization rate by more than to offset the advantage of low cost debt.

The overall effect of three stages is to suggest that Ko is a function of leverage. First, it
declines with leverage and after reaching a minimum point or range, starts rising.
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Criticism

s Modigiani Miller criticizes the assumption of Ke unaffected by leverage up to some
~ reasonable limit.

. Market value depends upon EBIT and risk attached to it. The form of financing does

‘not change EBIT and risk. It can simply vary the way in which. EBIT and risk are .

distributed between equity and debenture holders. Firms with identical EBIT and risk
but differing in modes of financing should have the same total value.

But, opumum (,ap}tal structure existence can be supported on two (,ounts ie. tax
deductibility of interest charges and market imperfections.
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8.4.4 MODIGLIANI MILLER’S (MM) APPROACH

The above approach is identical with NOI approach. In the absence of taxes, a firm’s
market value and cost of capital remain invariant to capital structure changes.

Assunptions

o Perfect Capital Markets: Securities are infinitely divisible. Investors are free to buy or
sell securities. They can borrow on the same terms and conditions as firms can,
without any restrictions. No transaction costs (cost of buying and selling) exist.
Investors bebave rationaily and information available to them is perfect.

e Dividend pay out ratio is 100 %

¢ No corporate taxes. Relaxed latéer

*  Firms belong te homogeneous risk class

o Investors have the same expectation of firms NOI.(EBIT) with which to evaluate the
value of any firm. : - '

Proposition - 1

For firms in the same risk class, total marketNalue) is independent of debt equity
combination and is given by capitalizing the expegted NOW™by the rate appropriate to that risk
class. Since the cost of capital is deferred as t cted NOI divided by the total market
value of the firm and since MM conclude that tot3flarket value of the firm is unaftected by
financing mix, it follows that Ko is in ent of capital structure and is equal to

capitalization rate of equity. 2
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Arbitrage Process
Thus, two firms identical in all the respects except for their capital structure cannot have
different market value or different cost of capital. Arbitrage (switching) will take place to
enable investors to engage in ‘personal leverage’ or ‘home made leverage™ as against the

‘corporate leverage’ to restore equilibrium‘in the market.

When two firms “un levered firm (U)'.and ‘levered firm’ (L) have the same expected NOI

~ but do not have same market values (Vu # V1), investors at the margin would sell the sharces of




s

over valued firm, borrow additional funds on their personal account and invest in under valued
firm in order to obtain same return for smaller investment outlay. This process will continue
till Vu= VL ' ' ' '

Proposition - 11

The crucial part of MM approach is Ko will not rise even if very excessive use of leverage
is made, if Kd is constant. But, Kd will increase with leverage beyond a certain acceptable
level of debt. MM says that even if Kd increases, the Ko will be constant because, Ke increases

- at a declining rate and may even turn down eventually. Arbitrage process will work and that as
* Kd increases, some investors become risk seekers, whereas before they avoided risk.

Figure 6
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Criticism Qw
' e Firms and individuals cgmporro and lend at same rate of interest does not hold good.

Firms have a higher ¢ _nding and borrow at lower rates of interest. if the cost of
borrowings to an investoMis more than the firm’s borrowing rate, then equalization
process will fall short of completion. '

o Personal leverage substitution for corporate leverage is not correct. If a levered firm
goes bankrupt, all investors stand 1o lose to the extent of the amount of purchase price
of their shares. But, if an investor creates personal leverage, in the event of firm’s
msolvency, he would lose not only his principal investment in the shares of un levered
company but also liable to return the amount of personal loan.

e The existence of transaction costs interferes with the working of arbitrage. it would -
become necessary to invest greater amount in order to ¢am same returns. '

e Corporate income taxes do exist. Interest charges are tax deductible. Cost of
borrowings funds to the firm is less than the contractual rate of interest. The very
existence of interest charges give the firm a tax advantage which allows it to return its
cquity and d’gbt holders a larger stream of income than it otherwise could have. Thus,
the total returns to debt and equity holders from un-levered firm are les than that of
levered firm: Hence, the total market value of levered firm should tend 10 exceed that
of un-levered firm for this very reason. ‘
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8.5 SUMMARY

Capital Structure refers to the mix of sources from which long-term funds required by a
* business are planned. Optimum Capital Structure is obtained when market value per share is

maximum or average cost of capital is minimum or the margmal real cost of each source of
funds is the same. '

Capital Structure is affected by various factors like leverage, growth and stability of sales,

cash flow ability to service debt, cost of capital, control, flexibility, size of the company,

fldatation costs, marketability, purpose and period of finance, legal requ1remer¢s timmg of =

issue etc.

There are mainly two theories of'capital struciure — one, which states that, there is an
optimum capital structure and another states that there is no optimum capital structure. David
Durand proposed Net Income Approach (Optimum Capital’ Structure) and Net Operating
Income Approach (No Optimum Capital Structure). Traditional Approach is an intermediate
approach, a compromise between, Net Income Approach and Net Operating Income Approach.
M.M.  Approach is identical with Net Operating Income Approach. All these approaches are
based on certain assumptions. The existence of Optimum Capital Structure can be supported
on two counts viz., tax deductibility of interest charges anNparket imperfections.

8.6 SELF ASSESSMENT QUESTI@ '

I. S_horlt Answer Questions .
1. What do yoﬁ mean by Capita ufg?~
2. What do you understand by%m Capital Structure?
3 Explain the importan@pital Structure.

I. Long Answer Questions

[. Discuss the various determinants of Capital Structure.

2. “Every Capital Structure is as good as the other Capital Structure”. Examine the

statement.

3. Discuss in detail, the Iheorles advocated by David Durand with regard o Caplta]
Structure. :

4, What does Traditional Approach state?

5. Discuss the irrelevance theory of.MM with regard to Capital Structure.
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8.8 KEY WORDS

Capital Structure

Optimum Capital Structure

Leverage / Trading on Equity

Cash Flow Ability

Cost of Capital

Marketability

Refers to the mix of sources from which the long-
term funds required by a business are procured

Refers to Capital Structure where market value per
share is maximum or average cost of capital is
minimum

Denotes the process of using funds on which a fixed
rate of interest / dividend is paid (debentures and
preference shares) ased on the strength of the- funds
supplied by the hareholders.

The abilit e cOmpany to generate cash to meet
its fixed ¢ @ :

The A expected by the supplier of the. pamcu]ar
ureeof fi nance.

eadiness of investors to purchase a particular type of
security in a given period of time
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UNIT -9 : LEVERAGE ANALVSIS

Objectives

After studying this Unit you shoutd be able to E

" dcscribe the concept of leverage: | |

» understand the meaning of business risk and financial r‘iSk;'
¢ analyse the types of leverages; and

» compute operating leverage, financial leverage and combined leverage.

Structure

9.0 Introduction
9.1 Meaning of Leverage
9.2 Types of Risk-

9.3 Classification of Leverage

9.4  Operating Leverage '

9.5 Break-Even Analysis ' ' 0
9.6 Financial Leverage . O

9.7 Combined Leverage

9.8 Summary - ? »

9.9 Self Assessment Questions Qs
9,10 Further Readings

9.11 Key Words @

9.0 INTRODUCTION

The finance manager while analyzing cost-volume- proft it of his organization and before

~ the finalisation of the capital structure of his undertaking should know the meanmg of two

important terms in the area of financial management. They are:

a) Leverage: and
b} Risk.

Before dlscussmg the concept of Icverage in the area of finance, let us go through the

' general meaning of the term leverage.

9.1 MEANING OF LEVERAGE

The word ‘leverage’ is derived from the word ‘lever’. Lever means a rigid bar used to
exert a pressure or sustain a weight at one point of its length by the application of a force'at a -
second, and turning at a third on a fulcrum, [t indicates the action of a lever or the mechanical
advantage gained by it.




" In the area of finance, however, leverage is used differently. In Finance leverage means
the ability of a firm to use fixed costs assets or funds to magnify the return to its owners. Let
us now learn some definitions of leverage. . :

8.C. Kuchhal, leverage may be defined as “meeting fixed cost or paying a fixed return for
employing resources or funds.” . o :

James Van Horne “Leverage is the employment of an asset or funds for which the firm
pays a fixed cost or fixed return.” :

JE Walter, “Leverages may he defined as percentage return on equity to percentage
return on capitalization.” '

Ezra Soloman, “Leverage is the ratio of net returns on shareholders’ equity and the net
rate of return on total capitalization.”

9.2 TYPES OF RISK

Risk may be defined as a hazard from a specific cause or source which may result in a foss.
In business risk indicates the degree of uncertainty involved in getting the return expected from
the use of fixed cost assets or funds. Risk is of two tyPgs - Business Risk, and Financial Risk.

1. Business Risk : It is also called no nciaf risk and is associated with the normal
day to day operations of the firm. . :

2. Financial Risk : [tis creau%he'use of fixed-cost securities (that is, debt and
preference shares). L at$the two categories in a source and uses context,
business risk rcpresent%nce of loss and variability of return created by a tirm’s
use of funds. Fingmeial r¥ is the chance of loss and the variability of the owners
returns created b@’s sources of funds.

9.3 CLASSIFICATION OF LEVERAGES

Leverages are classified into three types. They are:

1. Operating leverage,
2. Financial Leverage; and

3. Combined Leverage.

Activity 1

What do you understand by ‘leverage’? Explain risks in business.




T

9.4 OPERATING LEVERAGE

The operating leverage may be defined as “the tendency of the operating profit to changé
disproportionately with sales™. The degree of operating leverage depends on the proportion of -
fixed and variable costs. The company is said to have a high degree of operating leverage if it
employs a greater amount of fixed costs and a small leverage if it employs a greater amount of
fixed costs and a small amount of variable costs. On the contrary if the company employs a
greater amount of variable costs and a smailer amount of fixed costs, it is said to have a low
degree of operating leverage. Hence, there will be no operating leverage in the absence of .
fixed vperating costs. : :

Calculation of operating Leverage

units seld, price per unit, total revenue, total costs with the division into fixed and variable
costs.. The Degree of Operating Leverage (DOL) may be defined as “percentage change in
operating profit that results from a percentage change in sales volume”.

: Q(8-v)
Degree of Operating Leverage =

' Q(S-V)-F | 0
Where, .
Q = Number of units sold _ O
S= Selling price per unit - :
V= .Variabje Ccost per unit ?\
F = Fixed cost for the period. ' Qs |

If the value of DOL is equal to % it implies that there is no operating leverage. As

|

I

In the calculation of operating leverage we requiré information relating to the number of
such the value of degree of operating leverage must be greater than 1,

% change in operating profit

DOL =
% change in sales volume
Q(5-V)
DAL = = .
Q-(8-V) -F
Contribution | _ ’
DOL = = 1 '

Operating profit

Let us row discuss the break-even analysis, cost-pr m‘lt volume analysis (C-V-P analysis) .
and margin of safety.
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9.5 BREAK-EVEN ANALYSIS

Rreak-even analysis is a specific method of presenting and studying the inter relationships
between costs, volume and profits. {Hence, it also known as Cost-Volume-Profit Analysiz —
C.V.P. Analysis). It is an important tool of financial analysis whereby the impact on profit of
the changes in volume, price, costs and mix can be found out with a certain amount ¢
accuracy. A business is said to break-even when its total sales are equal to its total costs.
Break-even point is a point of no profit or no loss. At this point contribution is just sufficient to
recover the fixed costs. Break-even point can be caiculated in units or sales. It can be
calculated with the help of any of the following formulae.

Fixed Cost

1. B.E.P. (in units) =
Contribution per unit

Fixed Cost

Selling Price per unit — Variable cost per unit

Fixed Cost
2. B.E.P. (Sales)= X Selling price
o Contribution per unio

Fixed Cost : F XS
3. X Tota (Or)y ————
. Total Contribution ?\ ' -V

Fixed Cost _
4. Fixed Cost
Variable unit = —

P/V Ratio

Selling price per unit

. Fixed Cost
5. B.EP = X Sales
Fixed Costs + net profit

At break-even point the desired profit will be zero. Where the volume of ouiput salcs is to
be calculated so as to eam a desired amount of profit, the amount of desired profit has to be
added to the fixed cost. '

Units to earn a desired profit = Fixed Cost + Desired Profit + Contribution per unit
Sales to earn a desired profit = Fixed cost + Desired profit + P/V Ratio

Illustration -1

‘From the following particulars calculate the Break-even point in terms both quantity and
Y value. '

Production in units - 10,000 ' 17




Sales price Rs.5.00 per unit

Variable costs Rs.20,000 _
Fixed costs "Rs.12,000
* Solution

Calculation of Break-Even point.
Break-Even point (in terms of quantity) :

Fixed expenses

Selling price per unit - Variable cost per unit

Rs.12,000
= "= =4,000 units.
5.00-2.00

Break-even point in quantity = 4,000 units,

Break-even poirit in value = Break-even point in quantity X\gelling price per unit
= 4,000 units X Rs.5.00 = Rs,

Note : Variable cost per unit = Rs.20,000 + 10,000 units @.00

PROFIT/VOLUME RATIO Q

The profitability of business operations™puld be found out by cafculating the profit-

volume ratio (P/V ratio). It is the rati niribution to sales. It is also known as marginal
income ratio, contribution - sales ratio

form of a percentage al $0.

P/V Ratio = Contribution + Sales {OR} Sales — Variable cost + Sales
' = C+Sor S-V=Sor

=F+P+§

=1~ Variable costs = Sales

The ratio can also be shown by comparing the change in contribution to change in sales,
or in change in profit to change in sales. Any increase in contribution, obviously, would mean
increase in profit, as fixed expenses are assumed to be constant at all levels of production.

P/V Ratio

H

Change in Contribution + Change in Sales

1

Change in profit + Change in Sales. .

The importance of P/V ratio lies in its use for evaiuating the profitability of alfernative
products or ‘proposals., A higher ratio shows greater profitability. Management should,
therefore, try to increase P/V ratio by widening the gap between the selling price and the

iable, profit ratio. The ratio can be shown in the




variable costs. ThlS can be achieved by increasing sale price, or. reducing varlab]e costs or
: swntchmg over to imore profitable producis.

Tilustration - 2 -

- A company producing a single article sells at Rs. 20 each. The margmal cost of productlon
is Rs.12 each and fixed cost is Rs.8,000 p.a. Calculate (i) P/V ratio, (ii} Sales reqmred to
break—even

Solution

i} Calculation of P/V Ratio :

Rs.
Fixed cost 8,000 !
Selling price per unit 20

y—

Margin cost per unit . 12

A Rat.io

' : 2012 +20X 100 =40%
‘ P/V Ratio= 40% 0

iij Sales required to Break Even

Sales — Margin cost + Sales X 100

= Fixed cost + P.V. Ratio = S,OY@% = 8,000 X 100/40 = Rs.20,000

~ Sales required to breal@ .20,000. .
Illustration - 3 |

The following figures r;ting to Sales and Profiis of a combany are of two periods.'-

. Sales (Rs.) Profit (Rs.)
Year ending 31-12-2001 1,00,000 15,000
Year ending 31-12-2002 ©1,20,000 23,000

Calculate (a) P.V. r_atio (b) Fixed cost, (¢) Break-even pdint.
Solution

1. P.Y-._ Ratio = Change in Profit < Change in Sales X ,100
= 8,000/20,000 x 100 = 40% '

2. S (P.V. Ratio) = F +P; 1,00,000 (40/100) = F + 15,000
40,000 = F + 15,000; 40,000 — 15,000 = F; 25,000 =F.
F = Rs.25,000 '

3. BEP Sales = F = P.V. Ratio = 25,000 + 40% = 25,000 x 100/40 = Rs.62,500
173

)




4. S(PV. Ratio) =F + P; § (40/100) = 25,000 + P;
50,600 = 25,000 + P = 50,000 — 25,000 = P; 25,000 = P

P = Rs.25,000
S (P.V ratio) =F + P, S (40/100) = 25,000 + 20,000
- S (40/100) = 45,000; S = 45,000 X 100/40 = Rs.1,12;500. _ .

MARGIN OF SAFETY

Total Sales minus the sales at break-even point is known as the margin of safety. Lower
Break-even point means a higher margin of safety, Margin of safety can also be expressed as
percentage of total sales. The formula is ;

Margin of Safety = Total-Sales — Sales at BEP (OR) Profit + P/V ratio
Margin of Safety (as percentage) = Margin of Safety + Totat Sales X 100 ' |

Higher margin of safety shows that the business 13 sound. Even when sales substantially
come down the business may earn profit. Lower margin of safety, means that when sales come
down slightly profit position may be affected adversely. Thus, the margin of Safety"Ca-n.__Qe used
to test the soundness of a business. In order to improve the mardg of safety, a business can
increase selling price (without affecting demand, of course) r&uciflg fixed or variable costs
and replacing unprofitable products with profitable ones O '

Niustration - 4 _
~From the following information calcul @’E Ratio (b) BreakQeven Point (¢) Margin

of Safety _
Total Sales _ 3,§0,000
Sefling Price per unit 100
Variable cost per unit 50 " i

Fixed Costs _ . 1,00,000 : |

d) If selling price is reduced to Rs.90, by how much is the margin of safety reduced?
| Solution

a} Break-cven point
Break-even point = Fixed Costs + S8elling Price per unit — Variable COst per unit.
Break even point - = 1,00,000/100-50 = 1,00,000/50 = 2,000 units.

2,000 units @ Rs.100 per unjt

Rs.2,00,000

i

Break even sales
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b) P.V. Ratio = §-V/8 X 100
| . = 3,60,000 - a3, 6OOX50)360000X1(}0
= 1,80,000/3,60,000 X 100=50%

¢) Margin of Safety = Actual. Sales — Break-even sales -

= Rs.3,60,000 — 2,00,000 = Rs.1,60,000

d) If selling price is reduced to Rs.90, the Margin of Safety is reduced by |

Actual Sales — Break even sales

Margin of Safety

Rs.3,60,000 ~ (2,500 units X 90)
Rs3,60,000 — 2,25,000 = Rs.1,35,000

Ilustration’- 3
A manufacturer has supplied the following information relating to one of his product.
Total Variable costs Rs. 30,000
Total Sales’ _ - Rs. 60,000 0 :
Units sold 20,000 ugi
Total fixed costs Rs. 18,
Calculate o ?‘ .
a) Coniribution per uan o
'b) Break-even poj _
¢) Margin of Safet

. d) Profit

~ : . e) Volume of sales 10 earn a profit of Rs.24,000
Solﬁtion

a) Contributibn =8 -V; C = 60,000 — 30,000 = Rs.30, 000
' Contnbutlon per unit = 30 000/20,000 umts =1.50 p

. ' b) BEP Sales = F X $/S-V = 18,000 X 60,000 + 60,000 - 30 000'= Rs 36,000

¢) Margin of Safety = Actua! Sales — BEP Sales
' , = 60,000 - 36,000 = Rs.24,000

d) Profit=8-V= FP; 60, 000 — 30,000 = 18,000 + P;
" — 30,000 = 18,000 + P; 30,000 = 18,000 = P.
- 12,000 = P; P = Rs.12,000




e} Volume of Sales to earn profit of Rs.24,600
PV, ratio = C/S X 100; 30,000/60,000 X 100 = 50% -
S (50/100) = 13,000 + 24,000
S(50/100) =42,000; S =42,000 X 100/50 = Rs.84,000
Units = Sales Amount + Selling Price = 84,000 = Rs.3 = 28,000 units,

INiustration - 6
The Sales and profits during two periods are-as under :

Period I : Sales Rs.20 lakhs; Profit Rs.2 lakhs
Period 1I : Sales Rs.30 lakhs; Profit Rs.4 lakhs.

Calculate (a) P/V ratio (b) Break-even point (c) Sales required to eamn a profit of Rs.5
lakhs (d) Profit when sales are Rs.50 lakhs, and (e) Margin of safety at a profit of Rs.2.5 lakhs.

Solution

| Change in Profit _

a) P/V Ratio = X 100 0

Change in Sales .
2,00,000 O
— X100=20%

10,00,000
Fixed Expenses =S X P.V. Ra= F g
Rs.20,00,000 X 20% = F + ROO
Rs.4,00,000 X 20% =F + Rs.2,00,000

Rs.4,00,000 - Rs.2,00,000 = F
F = Rs.2,00,000

It

_ " F 2,00,000
b) Break-even point = = -

P.V. Ratio 20%

Rs. 2,00,0000 X 10/160 = Rs. 10,00,000

c) Sales (P/V Ratio) = F+P
S X 20/100 = Rs. 2,00,000 + Rs. 5,00,000
S X 20/100 = Rs, 7,00,000
S = Rs. 7,00,000 X 100/20 = Rs. 35.00,000

d) SalesxPV.Ratio=F+P
7% S X 20/100 = Rs. 2,00,000 + P




-

CRs. 50,00,000 X 20/100 = Rs. 2,00,000 + P
Rs. 10,00,000-= Rs. 2,00,000 + P
Rs. 10,00,000 - Rs. 2,00,000 = P
P = Rs. 8,00,000

Profit
¢) 'Margin of Safety =
P.V. Raiio
= 3,50,000/20% = Rs.3,50,000 X 100/20 = R5.17,50,000

IHustration - 7

The following figures relate fo a company manufacturing a varied range of products.

Total Sales Total Cost

Rs. : Rs.
Year ended 31% March, 200t 22,23,000 19,83,600
Year ended 31* March, 2002 24,5 l@. 21,43,200

Assuming stability in prices, with @ cost carefully controlled to reflect pre-
determined relationships, and an unvarying Yegiw€ for fixed costs, calculate :

a) profit/volume ratio, to reflect thg rates of growth for profit and sales; and

b) any other cost figures ducted from the data.
Solution @ :
~ Sales Cost
Rs. Rs.
2000 22,23,000 19,383,600
2002 24,51,000 21,43,200
Difference 2,28,000 1,59,600

Variable cost (% of Sales) = 1,59,600/2,28,000 X 100 = 70%
{or in other words, variable cost is 70 paise per Re.1.00 of sales)

Variable cost for the year 2001 = 22,23,000 X 70/100 = Rs.15,56,100
Variable cost for the year‘2002 =24,51,000 X 70/100 = Rs.17,15,700

a) PIV ratio = (S-V/S) X 100
2001 = 6,66,900/22,23,000 X 100 = 30%

2002 = 7,35,300/24,51,000 X 100 =30%




b)  Other cost figures :
1) Fixed Cost (Total Cost ~ Variable cost)
2001 = Rs.19,83,600 — 15,56,100 = Rs.4,27,500
2002 = 21,43,200 - 17,15,700 = Rs.4,27,500

ii)  ¥Fixed cost % of Sales :
2001 = 4,27,500/22,23,000 x 100 = 19% (approx)
2002 = 4,27,500 /224,51,00 x 100 = 17% (approx)

tii) Break-even point= F/P.V.ratic =Rs.4,27,500/30% = Rs.14,25,000

1v) Margin of Safety :
2001 =22,23.000 —~ 14,25.000 = Rs.7,98,000
2002 = 24,51,000 — 14,25,000 = Rs.10,26,000

BREAK-EVEN CHART

The break even point can also be shown graphically throygh thg break-even chart. The -
break-even chart shows the profitability or otherwise of an und g at various levels of

activity and as a result indicate the point at which neither gfoT™nor foss is made. It shows the
relationship, through a graph between cost, volume and pr8t. The break-even point lies at the
point of intersection between the total cost line and ﬂvﬂ sales line in the chart,

Break-even charts are often used to depig folldwing:

1. Cost-volume profit relationship, break-even point
. Profit volume ratio and margin o Ty
The impact of change in the Jevel of sales on likely costs and profit

Profit appropriations and expense analysis.

For controlling profits and level of activity by comparing the budgeted with actual
sales and profit

6. Tor deriving the figures of optimum output,

Angle of Incidence

It is an angle at which sales line cuts the total costs line. A high angle denotes high rate of
- profit while a low angle reflects poor rate of return. Obviously management must plan for high

angle of incidence which can only be when variable costs bear a low proportion of cost of
sales.




Angic of

inciden

Total Sales

Total_ cosl line
BEP

Fixed cost line

Rales and cost

' Margin of safery

O BEP Volume X

If the angle is large, the firm is said to be making profits at a high rate or vice versa. A
large angle of incidence together with a high margin of safety indicate sound business
conditions. Therefore, the management’s aim will be Myhave as large ap angle as possible;
because this shows a high rate of profit once the fix& cogls are met. A narrow angle, on the

other hand would show that even aftcr abgpebipg the fixed costs the rate of profit is
comparatively low. In other words, it indicates @ ¢ variable costs form a large part of the

total costs.
{Hustration - 8 v : .
A manufacturing enterppiegs prg:ces and sells 10,000 units per annum. The selling price
&

per unit is Rs.200 and th le cost per unit is Rs.70. The fixed operating costs are
Rs.5,00,000 calculate the operdMhg leverage. ) : '

Solution

- ,_ |

Sales ’ 20,00,000

Less : Variable Cost contribution 700,000

13,00,000

Less : Fixed Operating costs ) 5,00,000

Operating Profit _ 8,00,000

Operating Leverage = Contfibuti/gn + Operating Profit

13,00,000 8,00,000 = 1.625

y.llustration -9

The installed capacity of a company’s factory is 500 units. Actual capacity used is 300
units. Selling price per unit is Rs.15. Variable cost per unit is Rs.7 per unit. Calculate the -
operating leverage in each of the following three situations.




i) When fixed costs are Rs.500

ii) When fixed costs are Rs.1,000
iii) When ﬁxed costs are Rs.1,500

Selution

Computation of Operating Leverage

Situation I Situation. 11 Situation I1T:
Total Sales (300 units @ - 4,500 4,500 . 4,500
‘Rs.15) -
‘Less : Total Variable 2,100 2,100 2,100
Cost (300X 7)
Coatribution 2,400 2,400 2,400
Less : Fixed Cost 500 1,600 t.300
Operating Profit 1,200 1,400 900
Operating Leverage = 2,400+ 1,900=1.3 | 2,400 + 1,400 = 1.7 | 2,400 = 900 =2.7
Contribution : :
Operating Profit \

It is evident from the above example that the deppge Ming leverage increases with
every increase in fixed cost in the total cost structu & company. It shows that. if sales

volume increases by one per cent, the operating profitweuld increase by 2.7 per cent. This
involves a greater amount of risk, because if s ppen 1o decrease by one per cent the
operating the operating profit will come m By 2.7 per cent. Thus, higher the operating
leverage, the higher would be the operat%ﬁ and higher would be the risk. Higher margin

of safety provides greater shock absgtfing pacity to the company, Since operating leverage

and margin of safety have negati lation, a higher operating leverage would indicate a
lower margin of safety, and vice-vers :

Utility of Operating Leverage

The operating leverage shows the impact of change in sales on the operating profits. If a
company has a high degree of operating leverage, a small change in sales will bring a large
change in operating profits. Operating profit here means “Earning Before Interest and Tax”
(EBIT). Thus, the operating leverage will increase at a faster rate than the increase in sales.

Likewise, the operating profits of such a company will aiso fail at a faster rate than the increase
in sales. '

Generally, business undertakings do not like to operate under conditions of a hi gh degree
of operating leverage. This is a very risky situation because a small decrease in sales can
‘excessively damage the organisation’s efforts to increase its profits.

Activity 2

What is C-V-P Analysis? Give the formulae for calculating operating leverage.

...................................................................................................................




9.6 FINANCIAL LEVERAGE

Financial Leverage is also known as “Trading on Equity’’. Since financial leverage
reflects the use of funds at a fixed financial cost with the possibility of increasing the return to
the equity shareholders, the question as to whether the financial leverage is favourable or
unfavourable, will depend on its effect upon earnings per share to equity shareholders. If the
effect on earning per share is positive leverage is said to be favourable. On the other hand, if
the effect on EPS is negative, the leverage is said to be unfavourable.

The object of using financial leverage is to finance incremental asset acquisition with
relatively cheaper source of finance i.e., debt and thereby magnify the returns to the equity
.owners. However, increased leverage reduces commercial flexibility and increases the
- probability of financial risk. Choosing the appropriate level of debt involves a trade-off among
these operating factors. The optimum debt level is that which maximizes the total value of
firm, equity and debt together. '

From the shareholders point of view, financial leverage may be favourable or
unfavourable. The leverage will be considered as favourable so long as the company earns
mote on the assets compared to the fixed cost paid for their use. On the contrary, unfavourable
leverage occurs when the company does not earn as mygch as the cost of funds. Thus, financial
leverage may have favourable or unfavourable effs@he company’s total earnings before
interest and taxes (EBIT) as well as on earnings per s EPS).

Computation of Financial Leverage

result of change in the operating incom®or profit (earning before interest and taxes), The

The financial leverage indicates $nge in taxable income (profit before 1ax) as a
financial leverage can be calcul ing ‘the following formula.

T
~ Financial Leverage =

PBT

EBIT = Earning Before Interest and Taxes
PBT = Profit Before Taxes (EBIT — Interest)

The degree of financial leverage indicates the percentage change in taxable profit (PBT)
as a result of percentage change in operating profit (EBIT). It should be noted that financial
leverage cannot exist if the quotient as per the above formula is not more than one. The
following illustration helps us in understanding the changes in the degree of financial leverage
in different financing situations.

Hlustration - 10
XYZ Company Ltd. has a choice of the following three financial plans. You are required

to calculate the financial leverage in each case. Also explain the reasons for changes in the
leverage these situations.




(Rs. in lakhs)

Financial Plan I Financial Plan [l Financial Plan 1t
Equity Capital 4,000 2,000 6,000
Debt 4,000 6,000 2,000
Operating Profit (EBIT) 800 800 800
Interest @ 10% on Debt 400 600 200

Solution
i Computation of Financial Leverage -
' (Rs.in lakhs)
[ Financial Plan | Financial Plan 11 Financial Plan 111

Equity capital 4,000 2,000 6,000
Debt 4,000 6,000 2,000
Total Capital 8,000 8,000 8,000
Operating Profit 800 800 800
(EBIT)
Interest on Debt 400 600 200
Profit Before Tax 400 200 609
(PBT) ' .
Financial Leverage 800+ 400 =2 R00 +200=4 800 + 600 =1.33
= EBIT/PBT ' : '
Degree of 800 ~ 400 X 100 = 800 + 2007 % J 0P = 300 + 600 X 100 =
Financial Leverage 200% %o 133%

Q

Illustration - 11

X Industries Ltd., has Equity share ¢ ] (SEare of Rs.10 each) Rs.1,00,000; Debentures
Nil; Earnings before interest and tax (INJU, (ii) 20,000 (iii) 30,000, Income Tax 50%.

Calculate the return to shm'eholde%:a ngs per shares.

Solution
) (i) Gip |

Earning before Intcrest and Tax 10,000 - 20,000 30,000
Less : Interest - - .
‘ 10,000 20,000 30,000

Less : Tax (@ 50% 5,000 10,000 15,000

_ 5,000 10,000 15,000

Return on equity capital 5% 10% 15%
Earning per share 0.5 1.0 1.5

" Interpretation: It can be szen from the above example that when the total capital remained the
same, the capital structure differed in all these three situations. Similarly, the EBIT in all the
_three situations is the same, still financial leverage is varying. Financial leverage in case of
Plan | is 2. It means 100 per cent change in operating profit resulted in 200 per cent change in
the taxable profit. A high financial leverage means high fixed financial cost followed by high
financial risk. The degree of financial leverage is much higher in financial plan 11 i.e., 400 per
cent, than the financial plan 1. :

Thus, the high fixed financial burden of interest leads to financial risk 1o the company. As
such increase in fixed financial cost requires necessary increase in EBIT level. If a company
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fails to do so, it may be technically forced to go into liquidation, Although, the financial plan
HI has lower financial leverage, it may put the company into financial trouble if its EBIT
shows a decline.

High and Low Leverages

~ If the Return on Investment (ROI) exceeds the rate of interest on debt, it is a favourable
financial leverage and vice versa. If ROl is exactly equal to the rate of interest on debt, there is
no financial leverage and EPS will not be affected. High financial leverage is not good as it
indicates the large content of fixed interest charges and in the same way low financial leverage
is disadvantageous as it brings down EPS. Let us go through the following situations.

1. Risky situation: High operating leverage combined with high financial leverage will
indicate risky situation. _
3. Normal situation: The normal situation is one where one leverage will be higher and

the other will be lower. For example, the company may go for low operating leverage
and higher financial leverage and vice versa.

3. Tdeal Situation: In an ideal situation both the operating and financial leverages are
low. .

_ In fact, a high degree of financial leverage will als§lead to wide fluctuations in
shareholders’ eamnings. Further it results in more than prégort bnate change in the operating
profits even due to a small change in sales. Also a hjeingegrd® of financial leverage wiil result
in a more than proportionate change in earnings pe @ {i.e., EPS) even on account of minor

change in operating profits (i.c., EBIT). Thyg, a cOffipany with a high degree of financial
leverage and a high degree of operating l% will ultimately face the problems of
inadequate liquidity or insolvency. On thedhand, a low degree of operating and financial
leverages is an indicative of the cauti 0@'&/ followed by the management, but the company

will be losing many profit earn nities. Thus, the finance manager should make all
b

possible efforts to reach an ideal Sgfialjon and combine the operating and financial leverages in
such a way as would suit its risk bedfing capacity. ' '

_Iliustration -12

A company needs Rs.12 lakhs for the installation of a new factory which would yield an
annual EBIT of Rs.2,00,0000. The company has the objective of maximizing the earnings per
share. It is considering the possibility of issuing equity shares plus raising a debt of -
Rs.2,00,000, Rs.6,00,000 of Rs. 10,00,000. The current market price per share is Rs.40 which is
expected 1o drop to Rs.25 per share if the market borrowings were to exceed Rs.7,50,000. Cost
of borrowings is indicated as under:

Upto Rs.2,50,000 10%-p.a.
Between Rs.2,50,0000 and Rs.6,25,000 14% p.a.
Between Rs.6,25,001 and Rs.10,00,000 : 16% p.a.

Assuming a tax rate of 50%, work out the EPS and the scheme which would meet the objective
of the management. : :




Solution
Statement Showing the EPS Under Different Schemes

(Figures in Rupeeé)

~ Plan 1 Plan II Plan III

| Debt 2,00,000 6,00,000 | 10,00,000
Earnings before interest and tax (EBIT) 2,00,000 2,00,000 |  2,00,600
Less : Interest 20,000 74,000 1,37.500
Earnings before tax (EBT) 1,80,000 1,26,000 62,500
Less : Tax at 50% 90,000 63,000 31,250
Profits after tax (PAT) 90,000 63,000 31,250
Earnings per share (EPS) (PAT/No. of 3.60 4,20 3.91
Shares) - '

Preference: Plan I is to be preferred since the EPS is the highest under this scheme. Under
this scheme the borrowings is also well within the limit. Plan III gives an EPS of Rs.3.91 for a
price of Rs.25. But the bigger problem here is both the debt and equity are high.

‘Workmg Notes

1. Calculation of Interest

D

Rs:
Scheme | . BorrowingsRs.2 Jakhs @ 10% 20,000
Scheme 11 Borrowings Rs.6¢ekhs '
Upto Rs.2.5 lakhs\& 10% 25,000
On Rs.s.@@a% 49,000
| @ 74,000
’Scheme 111 BorroWiflgs Rs.10 lakhs: :
" | Upto Rs.2.5 lakhs @ 10% 25,000
On Rs.3.75 lakhs @ 14% 52,500
On Rs.3.75 lakhs @ 16% 60,000
1,37,500

Amount of Equity Capital

2. No. of shares =

Curtent Market Price per share

[ =10.00000 + 40 =25000
I =6,00,000 +~ 40 =15,000
I =2,00000 = 25 = 8,000

Illustl%gi.on -13

.Three financing plans are available to Maruthl Udyog, which needs Rs.10,00,000 for

construction of a new plant. Maruthi wants to maximize EPS. Currently, the equity share is




selling at Rs.30 per share. The EBIT resulting from the plant operation is Rs.1,50,000 per year. |

Maruthi’s marginal tax rate is 50%. Amount can be borrowed at the rates indicated below:

Upto Rs.1,00,000 at 10% p.a.
Over Rs.1,00,000 to Rs.5,00,000 at 14% p.a.
Over Rs.5,00,000 at 18% p.a.

The three financing plans are as follows :

Plan [: Use Rs.1,00,000 debi . Expert2d EBIT = Rs.2,50,000
Plan I : Use Rs.3,00,000 debt : Expected EBIT = Rs.3,50,000
Plan Il : Use Rs.6,00,000 debt : Expected EBIT = Rs.5,00,000

Determine the EPS for these three plans and indicate the f'nancmg plan which will result

in the highest EPS.

Solution
Calculation of EPS in different Plans
Plan 1 Piag IT Plan 111
: Rs. 2 Rs.
EBIT | - 2,50,000 @ 3,50,000 5,00,000
Interest (-) 10,000 ) 38,000 (-) 84,000
EBT _ 2,40 _ 3,12.000 C4,16,000 |
| Taxes _ 0,080 1,56,000 2,08,000 |
EAT %00 ' 1,56,000 _2,08,000
No. of shares 30,000 : 30,000 30,000
| EPS Rs.4.00 Re.520 |  Rs693 |

Thus, Plan 1i is preferable as its EPS is highest (Rs.6.93).
Limitations of Financial Leverage : The following are the limitations of financial leverage.

1} 1t fails to take cognizance of implicit cost of debt.

2) In the calculation of financial leverage the assumptmn that the cost of debt remains
eomtant is not correct. With the increase of debt, the intcrest rate on debt also will
increase because of inereased risk of the firm.

9.7 COMBINED LEVERAGE

It is also known as Total leverage or Composite Leverage. It reflects the degree to
which a firm has fixed operating cost and fixed financing cost. The combined effect of
operating leverage and financial leverage measures the total risks involved,

As explained above operating leverage measures the percentage change in operating profit
as a result of percentage change in sales. Whereas the financial leverage measures the
percentage change in taxable profits or earning per share (EPS) due to percentage change in
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operating profit i.e., EBIT. The operating leverage explains the degree of operating risk,
~financial leverages are closely concerned with the company’s capacity to meet its fixed cost
~ obligation, ‘their combined effect will measure the company’s financial strength. Composite
leverage, therefore, explains the relationship between sales revenue and taxable income (PAT).
It heips the management in finding out the percentage change in taxable income as a result of
percentage change in sales.

Computation of Combined Leverage

The degree of combined effect of operating and financial leverage can be computed as
follows: '

Combined Leverage = Operating Leverage X Financial Leverage

= C/OP x OP/PBT =C/PBT
Where, C = Contribution (i.e., Sales — Variable Cost)

OP = Operating profit or EBIT
PBT = Profit Before Tax but after interest.

Degree of Combined Leverage =

Degree of Operating_Leverage X Degreeqf Financial Leverage (Or)
CL = DOL X DFL 0

If both operating leverage and ﬁnanci age are high, then degree of combined
leverage will also be high. High combiged leve¥Ee implies a very risky situation. In fact, a
tirm having high operating leverage sho% a low financial leverage.

Ilusération - 14 QN '

Calculate operating l% and financial leverage under Situations A, B and C and
Financial plans I, 1l and spectively from the following information relating to the
operation and capital structure of XYZ Co. Also find out the combinations of operatmg and
financial leverage which glve the highest value and the least value,

Installed Capacity. 1,200 units

Actual Production & Sales 800 units

Selling Price per unit - Rs.15

Variable cost per unit Rs.10
Fixed Cost.

Situation A Rs.1,000
Situation B ' Rs.2,000
Situation C . : Rs.3,000




Rs.
Equity 5,000
Debt 5,000

Financial Plan

IT
Rs.

7,500
2,500

111
Rs.

2,500
7,500

Cost of Debt 12% p.a.

Solution
Calculation of Operating Leverage
Situation A | Sitmation B | Situation C
Hs. Rs. ___Rs,
Sales _ 12,000 12,000 12,000
Less : Variable cost 8,000 8,000 8,000
Contribution © © 4000 4,000 4,000
Less : Fixed Cost 1,000 2,000 3,600
Operating Profit . 3,000 2,008 1,000
Operating Leverage (C/OF) 1.33 0 2 4
Calculation of FinaficiaNLeverage
B Particuiars PM Plan 11 Plan I1I
. VRS. Rs. Rs.

Situation A ' .
Operating Profit : Q*L 3,000 3,000 3,600
Less : Interest 600 300 500
Earnings before tax (EBT) @ 2,400 2,700 2,100
Financial Leverage i.25 111 1.43
Situation B
Operating Profit 2,000 2,000 2,000
Less : Interest 600 300 900
Profit before tax 1,400 1,700 1,100
Financial Leverage 1.43 . 1.18 1.82
Situation C
Operating Profit 1,000 1,000 1,000
Less : Interest 600 300 900
Earnings before Tax - 400 700 100
Financial Leverage 2.5 143 | 10

Calculation of Combined Leverage

Highest Value Situation C and Plan III 4x10=40

Lowest Value

Situation A and Plan 11

L33 x 1.11=1.476
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Ilustration - 15

Calculate the Degree of Operating Leverage (DOL), Degrec of Financial Leverage (DFL)
and the Degree of Combined Leverage (DCL) for the following firms and interpret the results.

Firms X Y zZ

Output (Units) | 60,000 | 15,000 1,00,000

| Fixed cost ([s.) 7.000 14,000 1,500
Variable cost per unit (Rs.) 0.20 1.50 0.02
Interest on borrowed capital (Rs.) 4,000 8,000 Nil
Sclling Price per unit (Rs.) 0.60 5.00 ©0.10

Solution

. Calculation of Leverages .

| X | Y z
Output {Units) _ 60,000 15,000 1,00,000
S.P. Unit (Rs.) .60 ) 500 | - 010
Less : Variable cost/unit (Rs.) (.20 \ 1.50 __0.02
Contribution/Unit (Rs.) 0.40 3.50 0.08
Total Contribution (Rs.) 52,500 8,000
Less : Fixed Cost (Rs.) - Q00 14,000 1,500
EBIT/Operating Profit ' g ?.Z,OOO 38,500 6,500
Less : Interest y 4,000 8,000 - Nil
PBT Q‘ 13,000 30,500 6,500
Degree of Operating Leverag 24.,000/17,000 52,500/30,500 | 8,000/6,500
Contribution/EBIT =1,41 =1.36 =1.2%
Degree of Financial Leverage 17,000/13,000 38,500/30,500 - | 6,500/6,500
= EBIT/PBT =1.31 = 1.26 = 1.00
Degree of combined leverage = 24,000/13,000 52,500/30,500 | 8,000/6,500
Contribution/PBT =1.85 =1.72 =1.23

Interpretation: As seen above, High operating leverage combined with high financial
leverage will constitute risky situation. Firm Z’s operating leverage is 1.23 but its financial
leverage is not high. Hence, for our purpose, a low operating leverage combined with a jow
financial leverage should be considercd. As such, low operating leverage combined with high
financial leverage should have given us the ideal situation. Thus, firm Z’s position is slightly
better. :

Usefulness t¢ Finance Manager
The above calculations show the extent of risk and hence these are useful to the Finance

Manager when the operating leverage is low and financial leverage is high, EPS will be
maximum. Both operating and financial leverages shoutd be neither too high nor too Tow.
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Activity 3

a) Explaimthe proceduré for the computation of financial leverage.

9.8 SUMMARY

The operating and financial leverages are the two important quantitative tools in the hands
of financial experts to measure the return to the shareholders and the market price of the
shares. The financial leverage is considered superior as it indicates the market price of the
shares. The finance manager is always anxious to increase the market price of shares by

increasing the networth of the company. For this purpose tigmanager resorts to ‘trading on '

equity’ which helps in increasing the company’s operatind\grofits. He will also try to increase
the company’s operating profits, so as to increase J warkel price of its shares. However, a
company cannot go on indefinitely raising fixed ctal,-lf a company goes on employing
higher proportion of debt capital, the marginal cost each subsequent debt will also go on
increasing because each subsequent lender %and higher rate of intcrest. Further, the
company’s inability to offer sufficient ts ad security to each subsequent lender will also
© prove a serious limitation 10 em_ployin% debt capital. '

As such, a proper combin@( operating aud financial leverages is necessary for the
company’s growth with optimal risK Although a right combination of these leverages is a very
big challenge for the finance manager, he should strive to balance these leverages as they
have tremendous acceleration and deceleration effect on the company’s operating profit and
earning per share. '

9.9 SELF-ASSESSMENT QUESTIONS

1.  Short Answer Questions
1. Define Leverage?
2. Explain different fvpe of risks. _
3. What is Operating Leverage? How do you calculate it?

4. What is combined leverage?

1I. Long Answer Questions

1. Tllustrate the effect of increasing capital furnover ratio on net profit and operating
leverage.

2. Explain the method of the calculating financial leverage with suitabie examples.
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3. “Both operating and financial leverages should be neither too high nor too low”
Explajn.

4. What is meant by the term “leverage™? With what type of risk is leverage generally
associated?

3. How can breakeven analysis be used in financial leverage planning?

6. Define the term operating leverage. What type of effect oceurs when the firm uses
operating leverage?

EXERCISES

I

[

From the following details available in the books of Fenolex Ltd., calculate operating
leverage. .

Existing capacity 1,200 units
Present capacity 800 units
Selling price per unit  Rs.20
Variable cost per unit  Rs.172

Fixed Cost :

Situation X Rs. 800 0

Situation Y Rs. 2,000 ' '

Situation 7 Rs. 2,400 O

| Answer: Operating Leverage : X : i 1.45; Z.: 1.6]

Western Ltd. has estimated thag @ ftew product its break-even point is 2,000 units if the
item is sold for Rs.i4 per unit; Nge cost accounting department has currently identified
variable cost as Rs.9 per lculate the degreee of operating leverage for sales volume
0f 2,500 units and 3,000 hat do you infer from the degree of operating leverage at
the sales volumes 0f 2,500 umits and 3,000 units and their difference if any?

[Answer: Operating Leverage : Rs.5, Rs.3)

Calculate operating and financial leverage from the followiing information:

Interest R5. 5,000
Sales Rs. 50,000 (1,000 units)
Variable cost Rs. 25,000
Fixed cost Rs. 13,000

lAnswer: (i) Operating Leverage = 2.5; (¢i) Financial Leverage = 2)

Calculate the degree of operating leverage, financial leverage and combined leverage for

the following firms. ' '
3 Q ' R

Oirtput {Units) _ 3,00,000 75,000 5,00,000




- Fixed Cost {Rs.) ’ 3,50,000 7.00,000 75,000

Unit Variable cost (Rs.) 1.00 7.50 - 0.1G
interest expenses (Rs.) 25,000 40,000 - Nil
Unit Selling price (Rs.) 3.00 25.00 0.50

{Answer: Operating Leverage =2.40; 2.14; 1.60;
Financial Leverage : 1.11; 1.07; 1.00;
Combined Leverage : 2.67; 2.29; 1.60]

5. From the following information relating to the operation and capital siructure of AT & T
company for producing additionally 800 units. . :

Setling Price per unit Rs. 30
Variable cost per unit Rs. 20

Fixed Cost :
Situation A Rs. 2,000
Situation B Rs. 4,000

Situation C Rs. 6,000 0
Financial Plan ' ' O
I i H
Rs. Rs. Rs.
Equity 10,000 Qg.aoo 5,000
Debt 10,000@ 5,000 15,000
Cost of Debt 12% '

Calculate operating leverage and financial leverage in situation A, B and C and financial
plans I, 11, 111 respectively. Also find out the combination of operating and financial leverages
which give the highest value and least value, How are these calculations useful to the finance
manager of a company '

9.10 FURTHER READINGS

1. Hampton 1.J. :  Financial Decision Making, Prentice Hall of Tiiiis
' Pvt. Ltd., New Delhi, Il Edition.

2. Philippatos G.C. -1 Financial Manaroime=t - ineory snid Praciice,
Holdes: Ty Lol Ban Prancisco, [irst Edition
3. Weston J. Fred and :  Managerial Finance; The Dryden Press, illinois,
Brigham E.F : Fifth Editicn
4. Woolf, Tanna and Karam Singh :  Financial Management, MacDonald and Evans,

Plymouth, First Edition

P91




192

5. Bhalla, V K.

6. Pandey, LM.

7. Rustagi, R.P.

Financial Ma2anagement and Policy, Anmol
Publications, New Delhi.

Finaneial Management, Vikas Publications, Delhi.

Financia! Management, Galgotia  Publishing
Company, Delhi.

6,11 KEY WORDS

Financial Leverage |
Operating Leverage

Leverage Factor

Capitai Structure

Financial Stracture

Degree of Operating Leve@ :

Degree of Financial Le\«'erage

Degree of Combined Leverage

Risk

Refers to the use of debt in the financing of a firm. It
denotes the presence of fixed-return securities in the
capital structure of the firm.

Is the use of fixed costs in operations. A high
operating leverage factor indicates the presence of
automated production process.

Refers to the ratio of long-term debt 1o total assets.

Is the long-term Wnancing plan of a firm. It covers
debentures, ence shares, other fixed-return
securiy€s, \gng-term toans, equity shares and reserves
and sulg '

I%otat financing plari of a firm which, beside all
components of capital structure, also includes shori-
term debt.

Is the percentage change in net operating income in
response to a percentage change in sales (volume or
valug).

[s the percentage change in net income available 1o
equity investors in relation to changes in earnings
before interest and taxes.

Is the percentage change in net income after interest
and taxes in response to percentage variations in sales
(volume or value).

Includes both operating risk (as given by the degree
of operating leverage) and financial risk (as reflected
by the degree of financial leverage) and is evaluated
by a statistical measure known as coefficient of
variation.




UNIT - 10 : LEASING

Objectives
After studying this Unit you should be able to :
e understand the meaning and essentials of leasing;
e classify the leasing into financial lease and operating lease;

o find out the advantages of leasing to the lessor and lessce in addition to acquiring
knowledge on the limitations of leasing; and

o take decisions on various jssues like leasing or buying and lease financing vs. loan
financing. '
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10.0 INTRODUCTION

Leasing is a big business. Any asset imaginable, from computer sets to jumbo aircraft to
buitdings, can be acquired through leasing. Leasing has biossomed into the biggest single
provider of fixed-rate finance to corporaie India. :

-Leasing industry in India was pioneered in 1973 when for the first time ‘Leasing
Company of India’ was set up in Madras. For almost seven years in the country, this company

was the sole leasing company. In 1980 another leasing company known as “20% Century

Leasing” came into existence. Both these leasing companies were promoted by qualified
professionals from the city bank.

Thereafter, a virtual explosion in the leasing industry was noticeable. In 1981 four
organizations, viz., Shetty Investment and finance, ‘JayBharat Credit and Invesument’, “Motor
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and General Finance’ and *Sundaram Finance’ Joined the leasing business essentially for
taking tax advantage. Subsequently companies like ICICI, SBI Capital markets, IDBI etc.
entered leasing industry. At present, there are about 300 leasing companies in the country.

10.1 LEASE : MEANING |

A lease is a coniract whereby an owner (lessor) grants the use of property to a sccond |
party (lessee) for rental payments. It is g commercial arrangement, whereby an equipmeant
owner or manufacturer permits the equipiment user the right to use the equipment in return for
a rental. ‘The concepi of ‘leasing’ has different aspecis, namely, legal, accounting, fiscal,
economic and marketing aspects. Of these, the legal and tax implications are the most

important oncs. The terms of lease depends on the nature of the equipment, nature of industry,
type of leasc etc. '

The instrument of lease recites the right of the lesssor and lessee and governs the use of
property, the possession of which is being transferred to the tenant for a specific {limited)
period. The net effect of a lease is to make the lessee — the tenant, an active operating agent of
the property. The period of lease is usuaily based on the mutual consent of lessor and fessee. It
may vary from a day to several vears, Again a jease may or may not provide for the repewal
after the expiry of iis term. The rent may be made payable by the lessee at 2 flat rate, in
monthly, quarterly, or annual instalments. In some cases, refal may be so graded that for the
first few years low amounts is payable and thereafter as %ge tithe goes by a higher amount is
required to be paid. In other situations, rent may be reguced the passage of time

Thus, leasing Involves

) Financing an investment in puIg
cle;

ase 0f a capital asset, equipment, mant, machinery
0 o

it)  Taking risks of investmegpgnd | ding it out for use by another party; ang

iii) - Participating in the risk nterprise indirectly through the lessee to whom the
machinery/plant is lent.

Hire Purchase Vs. Leasing ¢ In case of hirc purchase, the contract provides avtomatic transfer
of ownership of the assets 1o the lessee (hirer) at the end of stipulated period whereas in the
case of lease financing, the ownership stays with the lessor unless he opts to sell it off to the
[essee &l the end of lease agreement. '

Let us now go through the essential elements of a {ease agrecment.

10.2 ESSENTIAYE RLEMENTS OF LEASING

Tae following are the essential elemesis
1. Pavties to the coniract

In every lease agreement there will be two parties. They are : the owner and the user,
called the fessor and the lessec respectively,




Lessor : The lessor compriscs one or more banks or finance companies with sufficient profits
to take the Tull tax advantage of the depreciation charges and investment allowances allowable
on the asset. The lessor provides the additional fisnds not provided by the lender and purchase
of the asset. The lessor receives only a very small cash flow from the leasc payments as the
major proportion of the lease payments is paid out as intcrest and repayment of the principal to
the lender. However, as the lessor receives the tax benefits of ownership, the lessor is prepared’
to accept a low return on the funds it provides.

Lessee : The lessee enters into a normal lease agrecmenl agreeing to lease the assel for a
specific period of time and to make specified lease payments. Usually, the period of the lease -
15 shorter than the economic life of the asset.

Broker : A leverage lease is organized and managed by a broker. Once the broker has found a
company interested in acquiring an asset by means of a leverage lease, he has to find two other
parties to participate in the financing of the asset; a lender prepared to lend long-term debt
funds to a lessor which then adds sufficient on its own funds to the borrowed funds in order to
purchase the required asset. Apart from arranging the parties to, and the terms of, in the-
leverage lease the broker will also handle the legal documentation and keep accounts for all
parties during the term of the lease. In return the broker receives a certain percentage of the
cost of the asset as fec.

Lender : The lender’s role is-performed by one or moréjnstiNtional lenders which lend a
major proportion of the cost of the asset to the lessqp. The Meflder will receive interest and
principal payments paid out of the lease payments. W ¢ interest rate will approximate the
current rate on long-lerm mortgages, the precise rate chasged depends upon the credit standing
of the lessec. The lender receives a registered rtgage over an asset leased as well as a
tirst charge over the lease payments receivgd fro the lessee.

2, Asset : The asset, property or equipmemg to be leased, is the subject-matter of a contract of
lease financing. The asset i an automobile, plant and machinery, equipment,
computers land and buildings, ry, a running business, aircraft, ship and so on. The
asset must, however, be of the lessee’s choice suitable for his business needs.

3. Term of Lease : The term of lease is the period for which the agreement of lease remaing
in operation. Every lease should have a definite period otherwise it will be legally
inoperative. The le;m’é period may sometimes stretch over the entire economic lfe of the
asset or a period shorter than the useful life of the asset. The lcase may be perpetual, with
an option at the end of leasc period to renew the lease for the further specific period.

4. Lease Rentals : The consideration which the lessec pays to the lessor for the lease
transaction is the leasc rental. The lease rentals are so structured as to compensate the
iessor for the investment made in the asset (in the form of depreciation), the intercst on the
investment, repairs etc., by the lessor, and servicing charges over the lease period.

Activity ~ 1

1. State the type of equipments that can be leased.
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- the usaful life of the. asset being @

2. Name any three companies which are in leasing business in India.

10.3 TYPES OF LEASING

The ever growing complexity of the law and the diverse circumstances of the “lessees”
and “lessors” lead to different types of leases. These leases have come into picture in various
parts of the world and are practised according to the convenience of the lessor and lessee.
Broadly, leases can be categorized as follows

Types of Leases

1

Financial Lease Qperating lease

T

Leveraged Saleand Cross border Foreign t

0
Lease lease lease foreign 1@
back
1. Financial Lease : _ O

A financial lease is a non-can

cllabld{contract. The lease period is usually shorter than
d.During the life of the contract all of the cost of the
property plus financing and servicin@gharges should be recovered through periodic payments.
The lease assumes compl ncial responsibility for the leased asset; and, if operated
successfully, the lessor or ow ill recover the original investment.

In finance lease, lessor transfers the risk and rewards incident to the ownership of the
equipment to the lessee, but the title may or may not be transferred to the lessee. Rentals arc
payable in instalments so as to cover the cost of the equipment plus a reasonable interest on
funds invested in the purchase or manufacture of the equipment. Thus, finance lease involves
financing the equipment purchase and lending it out to the lessee for use with or without the
transfer of ownership immediately. :

In this kind of “lease agreement” the leasing company will act simply as a financial
institution. The lessee will specify the equipment needed and act as the lessor’s agent in the
matters of ordering, inspecting and maintaining it. The lessor is simply interested in the
equiprment as its legally owned asset. The lessor wili raise the money, accept the invoice from

~ the supplier and pay accordingly.

Features of Financial Lease: A finance lease is structured to include the following features.

1. The lessee (the intending buyer) selects the equipment according to his requirements,
from its manufacturer or distributor,




The lessee negotiates and settles with the manufacturer or distributor, the price, the
delivery schedule, installation, terms of warranties, maintenance and payments etc.

The lessor purchasgs the equipment either directly from the manufacturer or distributor
or from the lessee after the equipment is delivered , : '

The lessor leases out the equipment to the lessee. He retains the ownership while
lessee is allowed to use the equipment,

A finance lease may provide a right or option, to the lessee, to purchase the équipmcnt
at a future date. However, this practice is rarely found in India.

The lease period spreads over the expected economic life of the asset. The lease is
originally for a non-cancellable period called the primary lease period during which the
lessor seeks to recover his investment along with some profit. During this period
cancellation of lease is possible only at a very heavy cost. Thereafter, the lease is
subject to renewal for the secondary lease period, during which the rentals are

- substantially low,

The iessee is entitled to exclusive and peaceful use of the equipment during the entire
lease period provided he pays the rentals and complies with the terms of lcase,

As the equipment, is chosen by the lessee, the responsibility of its suitability, the risk
of obsolescence and the liability for repair, maintenance and insurance of the
equipment rest with the lessee.

following classes :

Types of financial lease : The finance lease a@ents can be further sub-givided into the

a)

b)

c)

9

‘Leveraged Lease : In this case,?@which is the leasing company provides the

form of term-loans for the pOhase of leased assets. The lessee is the beneficiary of the

equity capital, while the b@g nancial institutions provide the loan funds in the

agreement;

Sale and Lease Back Nprthis case, the company owning an asset sells it to a leasing
company and gets it back on lease from the leasing company. In this process, the lease
facilitates the freeing of funds for the company to use for other purposes;

Cross Border Leases ; These are international leases with the lessor supplying the
equipment placed in one country and the lessee hailing from another country. The lease
agreement incorporates the terms of the use of the equipment supplied by the lessor to
the lessee;

Foreign to Foreign Lease : In this case, there are three parties, the manufacturer or
supplier in one country, lessor in another country and the lessee who is the beneficial
user in a third country. The advantages or disadyantages of this type of iease would
depend mostly on the prevailing tax provisions and the tax status of the company.

2. Operating Lease

An operating lease is one which is not a finance lease. In an operating lease, the lessor
does not transfer all the risks and rewards incidental to the ownership of the asset and the cost
of the asset is not fully amortised during the primary lease period. The lessor provides services
(other than the financing of the purchase price) attached to the leased asset, such as
maintenance, repair and technical advise. For this reason, operating lease is also called
‘service lease.’ The lease rentals in an operating lease include a cost for the ‘services’
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provided, and the lessor does not depend on a single lessee for recovery his cost. Operating
lease is generally used for computers, office equipments, automobiles, trucks, telephones etc.

In operating lease;, all the risks and rewards incidental to ownership are not transferred to
the lessee but involves only short term hire of the equipment with the ownership resting with
the lessor. Such short-term operating leases are prevalent in the use of motor cars, computers,
aircraft, ships ete.

Operating lessors usually confine their activities to a particular specialized area and
‘purchase a large number of similar types of machines. They are then able to offer attractive
terms by reflecting economies of scale in the rentals. These include purchase discounts, higher
sale proceeds, and savings in maintenance and reconditioning costs, As in the case of fi nancial
lease, various circumstances have led to different kinds of operating lease writing

Financial Lease vs. Operating Lease

- Alease is classified as a finance lease if it transfers substantially all the risk and rewards
incidental to ownership. Title may or may not eventualfy be transferred. A lease is classified as
an operating lease if it does not transfer substantially all the risks and rewards inctdental to
ownership. '

Since the transaction between a lessor and lessee is edfon a lease agreement common
to both parties, it is appropriaie to use consist efinitions. The application of these
definitions to Lhe differing circumstances of the tv €8 miay sometimes result in the same
lease being classified diﬁerently by the lessorgnd th&see, Whether a lease is a finance lease
or an operating lcase depends on the sub.ﬂ% of the transaction rather than its form.

[

Examples of situations which would n@ d to a lease being classified as a finance lease
are ;

a. The lease transfers owne the asset to the lessee by the end of the lease term;

b. The lessee has the option to purchase the asset at a price” which is expected to be
sufficiently lower than the fair value at the date of option becomes exercisable such
that, at the inception of the tease, it is reasonably certain that the option. will be
exercised; ' : : :

¢. The lease term is for the major part of the economic life of the asset even if title is not
transferred; '

d. At the inception of the lease, the present value of the minimum lease payments
amounts to at least substantially all of the fair value of the lcased asset; and

€. The leased asset is of a specialized nature such that only the lessee can use it without
major modifications being made.

10.4 ADVANTAGES OF LEASING

Leasing is advantageous both 10 the Jessor and lessee. Before discussing these advantages
to these parties in particular fet us understand the advantages of leasing in general.

1. Financial benefits : The lessee does not have to pay the cost of the asset outright. I
the cost of buying versus cost of lease is weighed, the company incusring losses, may
prefer to have low cash outflow at present and may resort to lease finance;
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Flexibility of lease : Leasing is more convenient for assets to be used for short periods
and for companies who find it difficult to get loans from banks and financial
institutions. The leasing and payments of rentals can be synchronized with the cash
inflows of the company;

Risk of obsolescence : The lessee can pass on the risk of obsoleéscence to the lessor
which is more Ssuitable for such appliances as subject to high technological
obsolescence like computers and electronic equipment;

Need for maintenance and specialised services : If the lessec has to de;ﬁend on the
manufacturer or supplier for service and maintenance as in the case of aircrafi, ships,
photocopiers etc., it is more convenient to the lessee 1o lease and pass on these risks to
the Jessor which can provide these specialized services.

Advantages to Lessor : The following are the advantages of leasing to the lessor,

1.

Early returns : The lessor gets quick returns in the form of {ease rentals as compared
to investment in other projects which have a longer gestation period.

Higher profitability : Lease improves profitability due to iax benefits.

Tax bec.efits : The greatest advantage for th@ is the tax relief by way of
depreci: tion. If the lessor is in high tax bracket, an lease out assets with high
depreciation rates and, thus, reduce his ta @ ity substantiaily. Besides, the rentals
can be suitably structured, to pass on some YagpEnefit to the assessee.

Increased sales 1 It is a markeypg st¥legy for capital intensive goods like plant and
machinery and provides a com o@a‘ e edpe for sale of the product by the manufacturer,
Lease financing through third pigies has helped manufacturers to iricrease their sales.
The lessors are also position to demand certain concessions from the
manufacturers.

High security : The lessor’s interest is fully secured since he is always the owner of
the leased asset and can take repossession of the asset if the lessee defaulfs. As against
it, realizing an asset secured againsta loan is more difficult and cumbersome.

Trading on equity : Lessors usually carry out their operations with greater financial
leverage. That is, they have a very low equity capital and use a substantial amount of'
borlowcd funds’ and deposits. Thus, the ultimate return on equuty is very high.

Advantages to Lessse ;. The following are advantages of leasing to the lessee‘

Financing of capital goods : Leasing provides 100% finance for the cost of
equipment while In the case of bank borrowing or instalment sale, it is subject to initial
payment or margin requirement from the lessee.

Easy souree of finance : Leasing provid'es one of the easiest sources of medium term
and long-term financing. It does not require any mortgage of the assets because the
ownershlp of asset leased remains with the lessor and is not transferred io the lessee.
Moreover,. various restriclive’ provisions imposed in term loan financing are avoided.
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The initial cost of raising finance through leasing is also much lower than that of
raising long-term loans. ' :

3. Enhanced liquidity : Leasing preserves and improves the cash position and liquidity
of the company. Sale and leaseback arrangement enables a firm to improve its liquidity
position by realizing cash from the sale of fixed assets and retaining the economic use
of the same. Thus, the lessec can salvage its working capital crisis through lease -
financing.

4. No ownership changes : It neither changes the equity ownership nor dilutes the
equity, nor adverscly affects the debt equity ratio of the company. '

5. Provides gearing : It achieves gearing and provides a hedge against inflation and
heips the tax planning.

Disadvantages of Leasing
The foilowing are the disadvantages of leasing to the lessce.

1. Less of ownership : The main drawback of lease is that ownership remains vested

with lessor.
2. More expensive : Long-term lcasing is genera@ expensive to the lessee.

Disadvantage during inflation : Durinriod of inflation the real estatc values
may increase during the leuse period. In Sugh/Case, the benefit of capital gain witl be
enjoyed by the lessor. The lessee lo advantages of such appreciation in the value
of asset.

Lt

4. Asset alterations not possibM{; As the lessee is not the owner of the assct, he cannot

make any substantial @ ges in the asset. Contrary to it, in case of outright purchase
the buyer can modify o ‘w the asset to increase its utility.

5. Loss of salvage value : An assct generally has certain salvage value at the expiry of
the useluf life. As the lessee does not become the owner of the asset, he cannot realise
the salvage valuc at the expiry of the lease rather he has to return the asset to the lessor.

10.5 LEASING AND ACCOUNTING TREATMENT

An appropriate method of accounting is necessary for income recognition for the lessor
and asset disclosure for the lease. Recognising the need for a proper accounting systemn for
Jease transactions, 1AS-17, on Account for Lcases was issued in 1982, The ICAI issued a
guidance note in 1988 which favoured the adoption of IAS-17 in the long run but
recommended for the interim period a set of accounting guidelines in the context of the state of
leasing industry in India and the income-tax framework. However, due Lo court intervention its
recommendatory character was kept in abeyance. After judicial pronouncement, the ICAI
Revised Guidance and notes was issued in Septemmber, 1995. The Reserve Bank of India
constituted a study group on the guidance note and on its recommendations made it
compulsory on the leasing companies. '

According to the 1AS-17, in case of operating lease, the lease has to allocate the aggregate
lease rental over the lease term on straight line basis or any othér systematic basis which better
reflects the pattern of the timing of the benefit of the use of the equipment to the lessee (user.)




According to the IAS-17, finance lease should be shown in the balance sheet of lessee as an
asset to properly account for the economic resources and as a liability to reflect the level of its
obhigations. It stipulates that -

iy the asset and liability should be recorded at the inception of the lease at an amount
equal to the fair market value of the assct or the present value of the minimum lease
payment whichever is lower. -

i}  the lease rentals should be apportioned into inlerest and capital components using Lhe
effective rate of interest. Actual method or any other acceptable approximation (e.g.,
sum of the years digits).

i) the interest/finance charge should be expensed.

iv) :the leased asset shouid be depreciated in line with the dcpreci&tioﬁ policy of the firm
in respect of owned asset. It must be fully depremated over the lease term or the
useful life, of the asset whichever is shorter.

As regards the lessor, the [AS-17 guidelines require that a finance lease should be recorded
as a receivable in his books equal to the net investment in lease; that is, gross investment in
lcase minus unearned finance income. The unexpired finance income should be allocated
according to effective rate of interest methed to the relevant adepunting period.

—

According to TCAP's AS-19, (issued in January 0Ql) The lessce should recognize the
[inance lease as an asset and a liability at an amounfg to the lower of the fair value of the

leased asset or the present value of the minimyg lease™fayments using the interest implicit in
the lease/incremental borrowing rate of the 'Ies%thc discount {actor. The lease payments

should be apportioned betwcen finance ge And the reduction in the outstanding liability.
The finance charge should be allocate iods during the leasc term so as to produce a
constant periodic rate of interest e remMaining balance of the liability for cach period. The
depreciation policy for a leased a uld be consistent with that lor owned assets, The asset

should be fuily depreciated over the Wase term or its useful life whichever is shorter.

Operating Lease : [n case of operating lease, it gives the lessee the right to use the leased
assets over a period of time but it does not give the lessee all the benctits and risks that are
associated with the assets. As rcgards operating leases, lease payments should be recognized
as an expense in the statement of profit and loss on a straight line basis over the lcase term or
another systematic basis (o represent the time pattern of the users’ benefit.

In the Books of the Lessce : The lcase rentals must be allocated to each accounting peri‘od ina
manner that reflects the time pattern of the benefit to the user (lessee). The implication from
the reporting view point is that any excess of lease rentals paid over the accrued amount should
be treated as pre-paid lease rental and vice versa. Thus the lease rentals are 1o be treated as a
charge to the profit and loss dccount

In the books of Lessor : The leased asset should be treated as depreciable asset and the lease
rentals as income. For a manufacturer.dealer-lessor, there is no realized selling profit as the
lease is not sale. The rental income exclusive of receipts for services, e.g., insurance and
maintenance must be accounted for on a straight line basis over the lease term untess some
other more systematic basis better reflects the pattern of earnings associated with the lease.
The costs inclusive of depreciation incurred must be charged to income. Depreciation on
leased asscts must be consistent with the depreciation policy of the lessor for similar assets.
Finally, initial direct costs can be written off in the period of incurrence or alternatively as
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deferred revenue expenditure written ofl over the lease term proportionate to the rental income
recognized. ' '

19.6_LEASING AND TAX BENEFITS

Lease money paid is taken as a business expense in the books of lessce and reduces the
tax liability : Lessee is not eligible to get depreciation under Tncome tax Act, 1961 as the asset
15 not owned by the lessee. The primary condition in allowing depreciation under fncome Tax
i3 that the assessee must be the owner of this asset -

If the asset is purchased the interest on borrowing is taken as business expense and
depreciation is allowed as operating expense. In such a case the tax benefit can be calculated
with the help of the following formula,

Interest x (1- tax rate)
Depreciation x (1- tax rate)

Asset Salvage Value : Cash salvage value is an inflow in case of purchase and it will be
discounted at the cost of capital in order to arrive at the present value. But lessee does not have
any right on salvage value of asset as the title of the assef remains with the lessor.

[f the maintenance cost is to be borne by the le can also be shown as a business
expense in Profit and Loss Account of the | nd with this the lax liability of the firm
goes down. .

Activity -2 : ?‘
1) List out the advantages of lf:zels,irQs

10.8 LEASE OR BUY ARRANGEMENTS

The problem of whether to lease or purchase capital assets, is most common and
fundamental with the banking and insurance companies hiring office buildings, large retail
stores, oil companies having service stations and utilities. The analysis of the profitability of
objects involved in such commitments s often. complicated and requires a very serious
consideration of good number of financial factors.

[f purchasing of property as an alternative to leasing is chosen, immediate faayment of
purchase price (Capital cost) has to be made. If the money required for purchasing the asset is
raised through equity shares then a certain dividend (equal to the current market rate) has to be




seid to the shareholders. But in turn there will be no financial botheration or embrassment
caused by a fixed annual payment in the form of rent, as is done in lease contracts. Moreover,
if a property is purchased outright, the potential debt raising canacity is enhanced as the
property so acquired can be pledged as a s\ecurit}«'. '

If leasing rather than purchasing alternative is preferred, there will be saving of cost of

purchase as it is not paid outright. But annual rent as agreed between the lessor and lessee will
be payable over the period of lease. This rent will constitute a fixed charge like the interest
pavable on a debt. However, the credit siatus is likely to be impaired on account of extensive
lease commitments. The security which can be offercd for raising debt is also substantially
reduced.

In exercising the choice between leasing a property or buying outright, the deciding
criteria will be the relative economy of both the courses of action. From the firm’s point of
view it has to be scen which is more economical? Leasing or Buying?’™ In this way the
profitability of projects involved in these arrangements will be ascertained.

When-lease or buy alternatives are to be evaluated, the initial step required is to reduce
them to common time period, When an asset is purchased outright, usually it has a useful life
30-40 years but if obtained on lease it may be acquired only for 20 years. To reduce both the
alternatives to a common time period for analyzing the prdfgability of projects it is necessary
that the value of ownership in the case of outright pi¢hasd should be taken for the same
period as that of lease. In the above illustration, it thesgsset urchased outright then its likely
scrap value at the end of 20 years (which is also tH perfpd of lease) will be taken for assessing
the profitability. If the replacement cost is Igwer (hawfthe scrap value at the end of 20 years,
then, this alone will be taken into considerat '

When lease or buy alternatiw%.been reduced to a common timé period, it is
nan®al factors in detail to decide the crucial choice :

necessary to analyse the followipgJi pal i i ide
a)  The initial payment reqad in the case of outright purchase.

b)  If the sum required for initial payment is obtained through sale of shares, then the
dividend rate payable on them. '

¢}  The period for which dividend onequity shares will be payable. Equily cost for the
period of lease will be calculated. As already noted lease or buy altematwaq have
been reduced to a cormon time period.

d)  The scrap value of the owned assets at the expiry of the period of Jease.

¢)  The periodical lease rentai obligation and the total amount payable over the period of ]

lcase on this account.
f)  The rate of tax and cost of equity after tax.
g)  The period upto which yearly tax can be paid or deferred
h)  The risk involved in the alternatives.
) )  The capital allowances on the property purchased
i) The impact on the credit status of the firm.

Fach of the above financial factors exercises its impact upon the profitability of the project.
lis impact is to be checked in detail so as to arrive at a crucial decision.




10.8 LEASE FINANCING VS. LOAN FINANCING

Lease financing is one of the methods of long-term financing. Assets may be acquired by
purchase through borrowing or on lease basis. It is to be seen whether it is economical to buy
an asset through borrowing or to be obtain it on lease hasis. A deciston has to be taken on the
basis of present value analysis of alternatives available.

_ Financial Evaluation of Leasing

The most important part of a leasing transaction is the financial evaluation of the proposal
both to the lessor and lessee. Financial evaluation of a lease can be calculated separately (i)
from the point of view of the lessee; and (1i) from the point of view of the Jessor.

-Lesssee’s Point of view

Once a lessee has evaluated the economic viability of an asset as an investment and
accepted the proposal, it has to consider alternate methods of financing the investment. Given
that an investment decision has aiready been made, the fim need not own the asset. It is
basically interested in acquiring the use of the asset. Thus, the firm may consider leasing of the
asset rather than buying it. Since lease rental payments aresgimilar to payments of interest on
debt, leasing in essence is an alternative to borrowing. '@e evaluation from the lessee’s
point of view, thus essentiaily involves a choice between d nancing versus lease financing,
The financial evaiuation of lease financing deciom the point of view of the lessee
involves the following steps. :

i. Cai.cu]atc the present value of net. ash%ow'of’[he buying option, called NPV (B)

ti. Calculate the present value o flow of the leasing option, called NPV (L)

ii. Decide whether to buy the asset or reject the proposal altogether by applying
the following method : '

a) If NPV (BYis positive and greater than the NPV (L), purchase the asset.
b) If NPV (L) is positive and greater than the NPV (B}, lease the asset
¢} If NPV (B) as well as NPV (L) are hoth negative, reject the proposal altogether.

Most of the financial analysts argue that the lease financing decisions arise only after the -

firm has made an accept-reject decision about the investment; il is only the comparison of cost
of leasing and borrowing options. The following steps are involved in such an analysis:

i Determination of the present value of after tax cash outflows under the leasing
option. '

Determination of the present value of after-tax cash outflows under the buying or
borrowing option. '

Comparison of the present value of cash outflow from leasing option with that of
buying/borrowing option, '

Selection of the option with lower present value after tax cash outflows.




1ustratio

n-1

Tata & Company is interested in acquiring the use of an asset costing Rs.5,00,000. It has

two options (1) fo borrow the amount at 20% p.a. rep
take on lease the asset for a period of 5 years at the
corporate tax is 5

salvage value of Rs.1,80,000 at the end of the 5™ yesr,

You are required to advise the company about lease ot b

change if the firm is aliowed to claim investment allowance at 25%7?

Note

1. The present value of Re.1 at 20% discount factor

2. The present value of an annuity of Re.! at 20% p.a_fo

Ay

LLoan

Solution

L. Calculation of loan instaliment

1* year

2" Year
3 Year
4™ Year

5" Year

0.833
0.694
0.579
(0.482
0.402

A

un
Loan Instaliment = —%——‘—‘
' ' P.V. rof Annuity

= 5,00.000 +2.991 = Rs.1,67,168 approx.

“II. Schedule of Loan Payment

rgs is 2.991.

ayable in 5 equal instailments, or (i) to
year end rentals of Rs. 1,20,000. The

0% and the depreciation is allowed on WDV at 20%. The asset will have a

y decision. Will the decision.

Loan Balance at

l

{
|

—

A
|
g
|

Year Loan balance at Loan Interest Principal

beginning of the | Instaliment payment Payment the end of the

year year

L (Rs.) (Rs) (Rs.) (Rs.) (Rs.)
1. 500000 1 1,67,168 1,00,000 | 67,168 432832
|2 4,352,832 167,168 86,566 80,602 3,52,230
3. 352230 | 167,168 70446 | 96,722 .~ 2.55,508
4. 2,55,508 1,67,168 51,102 116,066 | 1,39.442

L, 1,39,442 1,67.33 27.888% {139,442 | Nil

% The amount of loan instailment in the last year is diffe

of compensation for rounding error.

rent from the equal payments because
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I Calewlation of Present Vaine of After Tax Cash outflows under Borrowing/Buying

, Option,

‘ Weur | Loan Interest Depreciation Total Met cash PV, PV of after

‘ eid Installment {after tax) out flow factor tax Net

at 20% cash cut
flow
Rs. Rs., = Rs. Rs. Rs. Rs, ~ Rs,
L 2 3 4=23 | 5 IV 6
e | 167,168 | 50,000 50,000 1,00,000 67,168 0.833 55,951
, 2 !I 1,67,168 43,283 - 40,000 83,283 83,885 0.694 58,216
3 : 1,607,168 35,223 32.000 67,223 99,945 0.579 57,808
f 4 L67,168 | 235,55] 25,600 51,151 116,017 (.482 55,920
’ 5 1,67.330 13.944 20,480 | 34,424 1.32,%00 0.402 53,428
,. | Total | 2,81,383

Total Presont Value after tax

Net cash flow Rs. 2,81,383

R° 1.80.008 X 0.402 O Rs. 72,360
' 2,09,023 _
Tagash Cutflows nader lease Option

IV. Calculation of Present Value Af]

|
|
~ Less: PV of salvage value at the end of 5® vear

Year end f.ease Tax Seyvings After tax P.V. Annuity Total P.V. of
Renital on@nt cash outflow | - Factory at cash outflows
SR _ 20%
I N 3. | 4 5 I 6
Rs. Rs. s Rs.
-5 | Lz0.000 | 60,000 60,000 2.991 1,79,460°

Evaluation : As the present value of after tax cash outflows under the teasing option are

lesser than the present value of afier- tax cash outflows of the buying option, it is
advisabie to take the assef on lease.

VI Decision if avestment Allowance is Allowed : If the investment aliow ance is allowed
- on purchase o asset the total of present value of net cash outflows wil] decrease by the

present value of tax savings on investment allowance as caleulated below

invesiment allowance

- Rs.
Allowed at the erd of 1* year 5.00.000 X 25/100 1,25,000
Tax Savings (50%) 62,500

*. W, Factor at the end of vear | 0.833




PV of Tax Savings on investment allowance (62,500 x 0.833) 52,063
Hence PV of cash outflows in Buying option shall be2,09,023 52,063

1,356,960

If the investment allowance is allowed, the PV of cash outflows under buying oplion will
be lesser than the PV of cash outflows under leasing option and hence, the company should
buy the asset. ' ‘

Mustration - 2
From the information given below relate to an investment proposal of the Ram & Co.

Investment outlay Rs.200 lakh

Useful life 4 years

Nct salvage value after 4 yc.ars Rs.20 lakh
Annual tax relevant rate on depreciation 40%

Net salvage alter 3 years Rs.30 lakhs
M/s. Ram & Co. has two alternatives to choose ﬁ‘om@wce the investment.

Alternative 1 1 Borrow and buy the equipment, Tofcapital of M/s. Ram & Co. 12%,
marginal rate of tax 35%, cost of debt 18% per annw

Alternative 3 ¢ Lease the equipment frgpmthe Ram & Co. on a three-year full payout basis @
13.444/Rs. 1,006 payable annually in aa%be lease can be renewed for a further period of 3
vears at a rental of Rs.18/1,000 payablc aMually in arrear. Which alternative should M/s. Ram
& Co. choose? Why? % '

Solution
Decision Analysis (Rs. Lakhs) : Rs. in Lakhs
. Investment outlay 200.00
.2 Add: Present value of Tax Shield on lease rentals (+) 74.65
{(Working Note 13
' : 274.65
3. Less: Present value of lease rental 193.05

{Working Note 1)

4. Less : Present value of Tax Shicld on
Depreciation (Working Note 3) 45.57

5. Less: Present value of interest shield
on displaced debt {Working Notc 4) 21.21
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6. Less: Present valuc of net sal'\fage value 2136 (-) 28119
{Working Note 9) . -
NAL/NPY (L) (-)6.54

. NAL =Net:Advantage on Lease, NPV (L) = Net present value of Leasing

Since the NAL is negative, the lease is not economically viable. M/s. Ram & Co. should
opt for the alternative to borrow and buy.

Waorking Notes

1. Present vatue of Tax Shield on lease reptals

Rs.200 lakh x 0.444 x 0.35 x PVIFA (12.3°
31.08 x 2.402 = Rs,74.65 lakh

i

2. Present Value of Lease Rentais 1

200 lakh x 0.444 x PVIFA (18,3)
88.8 lakh % 2.1174 = Rs.193.05 lakh

. Present Value of Tax Shield on depreciation = 0

H

3
= 80 x PVIF (12,1) + 48 x PVIF (12,2)x PVZIF (12,3} x .35
= (80 x 893 + 48 x 797 +288 x . 0.
= (71,44 +38.26 +20.51) 0.3
= 130.21 = .35 = Rs.45.57
4. Present value of interes ield on displaced debt

= 3475 x PVIF (12.1) +25.02 x PVIF (12.2) + 13.54 >< PVIF (12.3} .35
= (34.75 % 893 +25.02 x 797 + 13.54 x .712) 0.35

= {31.03+19.94 +9.64)035

60.61 .35 = Rs.21.21 lakh

it

Debt (Present vatue of Lease rentals) Amortisation Schedule
: (Rs. in lakhs)

Year | Loan balance at Loan . Interest | Principal Loan balance |
the beginning of Installment payment | Amoun at the end of
the year (Rs.) (Rs.) (Rs) 1 (Rs)) the vear (Rs.)
l 195.05 : §8.80 34.75 i 5405 139.00
2| 139,00 88.80 2502 63,78 7522 .
3| 7522 1 8876 (3,53 75.22 |

3. Present Value of Net salvage value
= 30 x PVIF12.3) '
= 30 x.,712=21.36




B. Financial Evaluation from Lessor’s Point of View
The financia} evaluation of lease from the point of view of the lessor aims at asceriaimng
whether to aceept a lease proposal or to choose from alternative propesals. [t can be evaluated

with the help of the following w0 time adjusted methods of capital budgeting.

a) Present Value method \'
b) Internal Rate of Return method

The above technique is explained with the help of the following example.

ustration - 3

From the information given below, you are required to advise about leasing out of the
asset. '

Cost of Equipment Rs. 4,00,000
Average cost of capital to the lessor 12%

Depreciation {Allowable) 20% on original cost
Expected life of asset 5 years :

Salvage Value i
Lease rent payable at the end of each of 5 years S@000

Corporate tax (applicable to lessor) 50%
PV of an annuity of Re.1 for 5 years @ 12% 1 Rs.3.605

Solution
=) Present Value method 2
i) Calculation of cash out ﬂ(@

Cost of Equipment 4,00,000
Less: Tax advantage, if any Nl
Cash olritow 400,050

i) Calcuiaiion of after tax cash inflows

Lease iental ' j,50,000
Less : Depreciation - 80,009
Earnings before tax (EBT) 70,000

_ Less ; Tax at 50% ' 35,000
Carnings After Tax (EAT) 35,000
-84 @ Depreciation 80,000
. 1,15,000
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iii) Calculation of Present Value {PV) of Cash outflows

Year Cash outfiow PV Discount Factor at 12% PV of'cash outflows ]
0 1 4.00000 1.00 : 4,00,000

iv) Calenlation of PV of Cash inflows

F'__Yéar_ __Cash flow afer tax CFAT | Discount factory at 12% |
L s [ 1,15,000 3.605 | 414375

Calculation of Met Present Value

Present value of cash inflows : Rs. 4,14,575
Less : PV of Cash outflows Rs. 4,00,000

Rs, 14,575

Since the present value of cash inflows is more than the present value of cash outflows or
say NPV s positive, it is desirable to icase out the asset,

by Interral Rate of Return Method

The internal rate of return can be determined vwisk he Telp of present value tables. The
rollowing steps are required to practice the interna return method,
1. Determine the future net cash fiows f period of the lease.. The net cash inflows
are estimated future nei cash floymfor t period of the lease. The net cash inflows are
estimated future earnings from wout the asset, before depreciation but after taxes.

2. Determine the rate of dis t which the present value of cash inflows is equal to the
present value of cash outfiow This may be determined as follows:

Annual Cash inflows are equal over the litc of the asset:
I-‘iﬁt, find out present value factor by dividing initial outlay by annual cash flow, i.e.,

_nitial outlay
Annual cash flow

Present Value Facior =

Then, consult present value of annuity tables with the number L}fyezirs equal to the life of

the asset and find out the rate at which the calculated present value factor is cqual to the
present value given in the table.

Nlustration - 4

Initial gutlay Rs. 50,000
Life of the asset 5 years
Estimated annual cash flow Rs. 12,500

Calculate the Internal Rate of Retuml




Solution

Initial outlay _ 50,000 4
Annual cash flow 12,500

Present value factor=

Consulting present value of Annuity tables for 5 years period al present value factor of 4.
Internal Rate of Return = 8% approx.

(Annuity table shows that at 8% for 5 years the PV factor is 3.9927 which is nearly equal to 4}
Annwpal Cash flows are unegual over the life of the asset

In case annual cash flows are unequal our the life of the asset, the internal rate of return is
calculated by hit and trial and that is why this. method is also known as hit and trial yield
method. Several discount rates may have to be tried until the appropriate rate is found:

Tllustration - 5

Initial Hwestment Rs, 60,000

Life of the asset 4 years

Estimated net annual cash flows: 0
I* Year 13,000 |
2" Year 20,000 O
3rd Year 30,000
4™ Year 20,000 ;
Compute the internal rate ¢ -eturla nd aiso advise the lessor about the leasing out
duecisions if his expected minimd of return is 15%.

Solution

Present value of cash tiows table at various assumed discount rates of 10%, 12%, 14% &

15%.
Year Annual E’.\ash Discount rate
flow 10% 2% 14% - 15%
PvF | Pv | PVE| PV lPVE| PV | PVF PV
Rs; _Rs. [ Rs 3 Rs, __Rs.
] 50,000 | .909 13,635 | .892 i3,380 877 13,155 | 869 13,035
2 20,600 o .826 16,520 | .B92 13,380 | .769 15,380 | 756 15,120
3 30,000 | 751 22,530 | 797 BN 5940 | 674 | 20220 657 19,710
4 20,000 | 683 13,660 | 711 2]._330 592 11,840 371 11,420
! n 66,345 63,350 | 60,595 . 55,285

1. Present value of net fows al 15% rate of discount is 59,285, So the initial cost of
investment which is Rs.60,000 falls in between 14% and 15%. 21




Exact [RR = PV requires =60,000 595
| PV 14% = 60,595
PV 15%= 59285 | 1310
=14+ 1% (595/1310) = 14 + 45 = 14.45%

2. Asthe [RR is less than the minimum-required raté.of return, the lessor should not lease out
the asset.

Methods of Computing Lease Rentals
The steps involved in computing lease rentals are:
1. Determine the cost of the asset which includes the actual purchase price and expenses

like freight, insurance, taxes and installation etc.

2. Determine the cash flows to the lessor on account of owhership of the asset. These
include tax advantage provided by depreciation and investment aflowance.

3. Calculate the present value of cash flows as determined in stép (i),

4. Subtract the present value of cash flows of ownership advantage from the cost of the
asset determined in step (i) s0 as to determine $e minimum requited et recovery
through lease rentals. - '

5. Calculate the post tax lease rentals by gi¥ing the minimum required net recovery
ihirough lease rentals by present value fa annuity.

6. Compute the pre-tax lease renta]sWusting the post-tax lease rentals for the tax

factory. E

Illustration - 6

Number one leasing is contdering to lease out an equipment costing Rs.10,00,000 for
five years, which is the expected life of the equipment, and has an estimated salvage value of
Rs.1.00.000. Everyday leasing cap claim a depreciation of 20% on WIW of the asset bu; is
not eligible for investment a]lowancq\The firm falls under a tax rate of 1% ard the minimum
post-tax required rate of return is 12%. You are requ1red to calculate the ' =5t ontal which the
firm should charge.

Nate: PVF at 12% discount rate is

LY, =893, Y, =797, Ys= 712, Y, = .636, Y; =.%07
2. Annuity discount factor at 12% for 5 years = 3.605

(3]
3]




~ Solution

Calcutation of cash flows to the lessor on account of ownership of the asset
' ' ' Cost of the equipment = Rs.10,00,000-

© Amount of

[ Year : | Tax advantage on | Tax advantage on Salvage - Total Cash
‘ Depreciation . Depreciation lnvesf?nent Value flow
: Rs. Rs. Allowance Rs. Rs,
|_ 1 2,00.000 1,00.000 Nil - 1,00,000
2 1,60,000 80,000 - 80,000
a 1,28.000 - 64,060 - 64,000
4 (62,400 $1.200 . 51,200
s. 81,920 | 40,950 1,00,000 | 1,40,960

1. Caiculation of Present Vaiue of Cash flow

PV factor at 12%

| Year Cash flows PV of Cash flow
Rs. Rs.

1 10.000 893 29,300
2 80,000 e 63,760
3 64,000 N‘.L 45,568
4 | 51,200 | O 636 32,563
5 1,40,960 567 79,924

Toal S 3,011,118

2. Minimum required net recovery

%lease rentals:
s

MRLR = 10,00,000 - 3% =5,88,865 '
3. Post-tax lease rental (PTLR) & 6,88,885/3.605 = 1.91,092
4. Pre-tax lease rental (LR)=1,91,092 X 100/50 = Rs. 3,82,1 84
L.ease Rent expressed in terms of lease financing:

3,82,184 x 1,000 / 1000000 x 1/2
31.85 per thousand per month
382.18 per thousand per annum

10.9 SUMBMARY
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Lease vs. Buying, and Lease financing vs. Loan




10.10 SELF ASSESSMENT QUESTIONS

L

ik

Short Answer (Juestions

{. Define leasing. State the parties involved in leasing.
2. What are the essential elements in-leasing? |
3. What are various types of leasing?

4. What is a financial lease?

5. Explain the various types of financial lease.

Long Arswer Questions

1. Explain operating {ease with examples.

2. Discuss the advantages and limitations of leasing?
3. How do you evaluate lease or buy decisions?
4

Da you favour iease financing or loan financing? Give reasons.

EXERCISES

1.

Purchase of an asset at a price of Rs.1,10,000 with@ﬂ(} down payment and balance

in 10 equal installments of Rs. 10,000 each. O
Rate of interest : 15% p.m. |

Depreciation 10% p.a. on straight line m%

Tax rate 1 50%

Scrap value of the asset at ,@» ad of 10 vears will be Rs.20,000 i.e., cash inflow after 1ax
will be Rs.10,000. :

Lease : Rs.15.000 per annum as fease rent N
Tax rate-: 50% '

Sri Krishna corporation may purchase or lease equipment costing Rs.1,00,000 and having a
salvage value of Rs.10,000. If purchased, the equipment would be depreciated using
straight line-.melhod of depreciation over its 5-vear life. It leased, the lease payment would
be made at-year’s and the cost would be Rs.28,773.40. In either case operating revenues
would be ihcreased by Rs.50,000 per year and if the equipment is purchased operating
costs would be increased by Rs.5,000. The corporation’s tax rate ts 50%, its cost of capital
16%., risk ei';ijusted discount rate for salvage 20%, and its after-tax cost of debt 5%. Assume
that investment tax credits are the same if purchased or leased Determine the NPV of the
purchase. '

Nagarjuna Industries is considering the leasing of special handling equipment for a period
of 20 years. The lease will cost Rs.20,000 per year, with payments in advance. As a result
of using the machine, costs will be reduced by Rs.23,000 per year. If Nagarjuna has a
marginal tax rate of 48% determine the internal rate of return of the machine.

Sirpur Paper company has decided to acquire a Rs.5,00,000 pulp control device that has a
useful life a ten years. The investment tax credit is applicable at the time the device is
acquired and placed into service. The device would be depreciable on straight-line basis




and no salvage is expected. The company is in the 50% tax bracket. If the acquisition is
financed with a lease, lease payments of Rs.55,000 would be required at the beginning of -
each year. The company can also borrow at 10% and debt payments would be due at the
very beginning of each of the ten years. What is the present value of cash outflow for each
of these financing alternatives, using the after tax cost of debt? Which alternative is
preferabie?

A machine costing Rs.1,00,000 will resuit in increased operating income of” Rs.30,000 per
year. It will be depreciated straight Jine over five years with no salvage value. The tax rate
is 50%. The machine could also be leased for five years at Rs.26,000 per year. The Jease
payment would be paid at the beginning of each year. Determine whether it is more
profitable to lease or purchase.

An industrial unit desires to acquire a diesel generating set costing Rs.20 lacs which has an
economic life of ten years at the end of which the asset is not expected to have any residual
value. The unit is considering the alternative choices of

a. Taking the machinery on lease; or
b. Purchasing the asset outright by raising a loan.

Lease payr :nts are 10 be made in advance and theMessor requires the asset to be
completely - mortised over its useful period and thaWghe Fsset will yield him a return of

expected that the operative costs would re e same under either method.

The following factors may also beQ&tb account;

i) The preserit value disov@(ors for even stream of cash flows over the number of .
years are: o

10%. Q
The cost of debt is worked at 16% per Biﬁnllm. erage rate of income-tax is 50%. It is

Year 8% | 10% 16%

I 93 91 86

2 1.78 1.74 160

3. 258 249 2.25

4. 3.31 . 3.7 280

5. 3.99 379" 3.27
i 6. - 4.62 4.35 3.68

7. 5.20 487 4.04

8. 5.75 5.33 4.34
) 625 5.76 4.6

10, 6.71 6.14 4.83

t)  Straight line method of depreciation may be adopted.
i) Investment allowance will be eligible on investment.
) Ty
As a finanefal consultant, indicate what your advice will be? Workings are to rom part of
your answer.




7. Kaitan Company is consndermg either ]easmg or purchasing a new machine costing
Rs.2,73,550. 1f the machine is purchased, it will be depremated straight- line. The lease
would entail a 3 year Jease requiring annual beginning of-year payments of Ks.1,00,000.
Alternatively, a Rs.2,73,550; 10% ]'oan will be used to finance the purchase. The joan
would be repaid by three equal payments of Rs.| 10 000 the f rst payment being due one |
period from now.

-a) Wlth 2 Zero tax rate, should the f' irm buy or lease

b) With a 40% tax rate should the firm buy or ]ease‘? Assume that the ﬁrm uses the': c
after-tax borrowmg rate in computlng present values. .

8. Suguna Motors is. conSIdermg the lease of a new machme The lease will run for 10
' years and will cost Rs.40,000 per year. It: will result in added revenue of Rs.85,000 and -
~ increase operating costs of Rs.30,000.. [!ne coimpany is in the 48% tax bracket. The

company requires 15% return on 1nvestrnent Determme whether or not the leased - .

~_machine will provide this return

9. A eompany decides to aeqmre an ltem of equlpment which costs Rs. 14 000 and- has a
useful life of 4 years. Assume that the market value of the equipment at the end of 4
years is expected to be Rs.4 A31. The company, reqwjred rate of return is 10% and-is
expected to remain at approximately this rate My the future. The company has- the
opportunity of either purchasing the equipt utright or-obtaining through a financial
lease agreement. The lease agreement ail@r four lease payments of Rs.4, 000 per
year to be paid at the beginning of e he company is also able to borrow up to
Rs.20,000 from a financial mstltutvpti%. Which of the alternatives would you

recommend to the company ?
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10,12 KEY WORDS

Leasmg _ ;A special type of contract. It is an important source of
© equipment financing.

Financial Lease . A long term lease that is not cancellable. All the risks

and rewards incident to ownership of an asset are
substantially transferred to the lessee. :

Operating Lease ' . It is a short-term lease that is often cancelable. The

risks and rewards incident to the ownership-of an
asset remain with the lessor. :

Leﬁeraged Leasing : o A lease agreement My which-the lessor provides an
o . equity portion of fg leded asset cost and third party
eb

nce of the financin g

lenders prob
Sale and Leaseback . " . The sale of et with an agreement to lmmedlately
lease i or an extended period of time

Q}Q‘
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BLOCK -IV: DIVIDEND DECISION

Thls block has two unlts

_ Unit 11 explai_ns the issues in dividend policy, dividend relevance, thereis-
tions'hip'betwéen 'divid_end and uncertainty and dividend irrelevance. '

Unit 12 discusses the dividend policy, its determmafits constraints bn pay-
ment of d1v1dends and forms of dividends.







UNIT - 11 : DIVIDEND THEORIES

Objectives

The objectives of this unit are :
e to explain the meaning and issues in dividend policy;
o 1o discuss dividend relevance; and

o to explain the dividend theories.

Content.s

11.0  Introduction

11.1  Issues in Dividend Policy

11.2  Dividend Ré]evance
11.2.1  Walter’s Model
18122 Gordon’s Model

11.3  Dividend and Uncertainty 0
11.4  Dividend brrelevance

11.5 M.M. Hypothesis : . O

11.6  llustrations ?‘

11.7  Summary ' Qﬁ -

11.8  Self Assessment Q»@
11.9  Further Readings _

11.10 Key Words

11.0 INTRODUCTION

The functions of finance involve three major decisions. They are investment decision,
financing decision and dividend decision. An optimal combination of these three decisions
will create value. Dividend refers to that portion of a firm's net earnings, which are paid to the
shareholders. The firm has to choose between distributing the profits to the shareholders and
ploughing them back into the business. There are conflicting views regarding ‘the impact of
dividends on the valuation of a firm. According to one school of thought, dividends are
irrelevant and the other school of thought considers: dividends as refevant to the value of the

“firm. '

11.1 ISSUES IN DIVIDEND POLICY

Dividend policy implies some kind of constant approach to the distribution v/s retention
decision rather than making the decision on a purely adhoc basis from period to period. The
dividend policy includes when and how much dividend is to be paid. Further, the dividend




policy must have an element of continuity from year to year. Therefore, the dividend policies
are of greater importance to stockholders because such policies will affect their wealth,

The dividend - payment of a firm depends upon the way earnings are measured. Pay-out
ratio is calculated by taking dividends as a percentage of earnings. It is an important concept
in the context of dividend policy. When we treat dividend poticy as strictly a financing
decision, the payment of cash dividend is a passive residual, It assumes that the dividends are
irrelevant. 100 per cent minus payout percentage is called retention ratio. Let us take two
campanies, one company with high payout and the other company with low payout. These
fwo companies have a return on equity of 20 per cent. Assume that both the com panies’ have
equity shares have a face value Rs. 10 each and high payout company distributes 80 per cent,
while low payout company distributes 20 per cent of its earnings as dividends. -

A low payout policy produces a higher share price. A high payout policy produces more
current dividends, less retained earings and low market price per share. The firm will have a
given amount of cash available for paying dividends given iis investment and financing
decisions. Thus, a dividend decision involves a trade-off between the retained earnings and
issue of new shares. The objective of a dividend policy should be to maximize the
shareholders return so that the value of the investment is maximized. The dividend poliey has
a direct influence on the two components of return. The optimal dividend policy is that which
strike the exact balance between current dividends and the future growth that maximizes the
price of the firm’s stock. As per the relationship betwagn diidend policy and the value of the
firms, different theories are classified into two groups: (Wtheories which consider dividend
decision as an active variable influencing the vale firm; and (it} theories which consider

dividend decision as irfelevant.

Activity - 1

R T T

11.2 PIVIDEND BELEVANCE

Dividend decision is concerned with distribution of équity earnings between dividends
and refained earnings. Dividend decision affects growth rate of the firm, market price of the
share and ultimately the overall value of the firm. Hence it is imperative for the management
of any corporate entity to design an optimum dividend policy ensuring rational distribution of
profits into retained earnings and dividends to maximize the market value of the firm.

However, there are conflicting views regarding the impact of dividend policy on the value
of the firm. One school of thought on dividend decision holds that the dividend decisions
affect the value of the firm. This school of thought includes Myron Gordon, James E. Walter,

~ John Lintener and Richardson. According to their view, dividends communicate information
to the investors about the firm’s profitability and hence dividend decision becomes relevant.
The firms that pay higher dividends will have greater va'ue and those firms that pay lower
dividends will have lower value. Now, let.us discuss the following two theories of dividend :

i) Walter’s Model: and .
i) Gordon’s Model.




11.2.1 WALTER’S MODEL

Prof. James E. Walter’s Model supports that dividend decisions are relevant and aftect the
value of the firm. The key argument of Walter's Model is the relationship between the return
on a firm's investment or its internal rate of return(r) and its cost of capital or the required rate
of return (k). In determining the dividend policy that will maximise the wealth of the
sharcholders, the relatioriship between *r’ and ‘k’ asrumes importance.

The relationship of r and k is presented in the following table :

. Relationshi Status of | P t

5. No. S Result of the relationship ats © ay(?u
between r and k ' the firm ratio
1. R>k The firm earns a higher rate of | Growth Zero

return on its investment than the
required rate of return
2. R <k _The firm does not have profitable | Declining 100%
investments. The shareholders
would stand to gain if the firm
distributes its earnings.

3 R=k { The dividend policy not | Normal Not
affect  the markwlue, changed
shareholders wi the same '

return {from the @s expected

by them, - (?% |

Following are the aésumpt' Walter's dividend theory:

Assumptions

i)  The investments of the firm are financed through retained earnings only and the firm
does not use external sources of funds like debt or new equity capital.

ti)  All earnings are cither distributed as dividends or reinvested internally immediately.

iii) With additional investments undertaken the firm’s business risk does not change (i.e.
t and k are constant). :

iv) Earnings (E) and Dividends (D) do not change while determining the value.

v)  The firm has an infinite life.
Walter’s Formula
Based on the above assumptions, he puts forward the following valuation f‘orm ula:

D/Ke + r(E-DYKe

P,= :
: Ke

Where -
P= Market ]jrice per share
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D= Dividend per share
r=Internal rate of retum
E = Earnirigs per share

Ke = Cost of equity capital’
As per the above formula, the market price of a share is the sum of two components i.¢.

i) The present value of an infinite stream of dividends; and

ii) The present value of an infinite stream of returns from retained earnings.

Thus, the Walter's model concludes that thére is no unique optimum payout ratio for a
normal firm, One dividend policy is as good as the other. The market value of share is not
affected by payout ratio when r = k.

Example - 1

The following information is relates to a firm.

Capitalisation rate =  10% |

Earnings per share =  Rs, 50/- ' 0
Assumed rate of return on invesiments: O

D 12% :

i) 8% ? N
i) 10% ' Qs

Show the effect ofdivi‘den@( on .t{\arkct price of shares by. applying Walter's formula
wherni dividend payout ratio is.

a) 0%

b) 20%

c) 40%

d) 80% and

e} 100%




Solution :

CONDITIONS EFFECT OF DIVIDEND PO_LlCY ON MARKET PRICE OF SHAKES
WHEN t=12% r= 8% r= 10%
(r>k) (r<k (r=k)
a) WHEN DIVIDEND 0 0.12(50-0)/0.10 0 0.18(506-0)/0.10 0 0.18(50-0)/0.10
PAY OUT RATIOIS |[P= — + ' P = + p—/— +—+-+--——"7"—
0% - 0.1¢ 0.10 0.10 0.10 0.10 0.10
=0+60 =0+40 ~ 0+ 50
——= =3 X 600
0.10 0.10 0.10
= Rs: 600 =0 + 400 = Rs.400 =( + 500
. = Rs, 500
by WHEN DIVIDEND 10 0.12(50-10Y0.10 10 0.08(50-10)/0.10 10 0. 10(50-]0),-’0.'1 4]
PAY OUT RATWO S|P — + —————|P = +——""" P=—"- _ -—
20% 0.10 0.10 Q.10 0.10 0.10 {.10
48 32 40
=100+ =10 X="" 100+
0.10 - & 010 0.10
=100 + 480 =1®0 =100 + 400
= Rs. 580 = Rs. = Rs. 500
<) WHEN DIVIDEND . 20 0.12(50-20)/0.10 q >20 0.08(50-20)/0.10 20 {.10{50-20)/0.10
PAY OUTRATIOIS [P= — +— N N =t ————— | P/
403% 0.10 0.10 i?;' .10 0.10 0.10 0.10
36 Q~ 24 30
=200 + g : =200 X =—" 200+ —
0.10 0.1¢
=200 3 =200 4 240 =200 + 300
= Rs. 560 = Rs: 440 = Rs. 500
d) WHEN DIVIDEND 40 0.12(50-40)/.10 40 0.08(50-40)/0.10 40 0.10{50-40)/.10
PAY OUT RATIOIS |[P="7" +— P=——+ —_— P
80% 0.10 0.10 0.10 0.10 0.10 0.10
12 8 10
= 400 + =400+ — =400+
0.10 0.10 0.10
=400+ 120 =400 + 80 =400+ 100
=Rs. 520 = Rs. 480 = Rs. 500
&) WHEN DIVIDEND 50 0. 12(5.0-50)!0. {4] 50 0.08(50-20)/0.10 50 0.10(50-50)/0.10
PAY OUTRATIOIS |[p= — +—————  |[P=— +—— p=—¢ ——
100% 0.10 0.10 0.10 0.10 0.10 0.10
0 0 0
=500+— =500+ — =500+
0.10 (.10 .10
=500+0 =500 +0 =50+0
= Rs. 500 = Rs. 500 = Rs. 500
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Conclusion : From the above analysis we can draw the following conclusions :

i) 1>k, the company should retain the profits, i.e. where ‘t” = 12%, K = 10%. _
i) R <Kk, the payment should be high i.e., when ‘r’ is 8% and ‘k’ is 10%
1) R =k, the dividend pay out does not affect the price of the share i.e., ‘r’ is 10% and
ki3 10%.
Limitations of Walter’s Model

Ihc Walter’s model explains the relationship, between dividend policy and value of the
firm based on certain assumptions, which are not valid in reality.

Following are the Iimilatinns of Walter's model.
i) The model assumes that tke firm's investments are financed exclusively by retained
carnings. In practice, firms do raise funds by external financing.
i) The model is applicable to only all cquity firms.

iii) The model assumes that r is constant. It is not a realistic assumption because when
increased investments are made by the firm, r is a!fiﬁanging.

-iv}) The model also assumes that k will remain const ignores the effect of risk on

the value of firm. O
11.2.2 GORDON’S MODEL :

Myron Gordon has also developed odeEthat is similar to. the Walter's model. This
mode| explains that dividend policy o 15 relevant and that investors put a positive
premium on current dividends. Hisgheorof dividend explicitly relates the marke_t value of
the firm to dividend policy. Acc o Gordon's dividend/ capitalization model ihie market

value of a firm's share is equal to tR€ present value of an infinite stream of dividends to be
received by the shareholder. ' ' '

His model is based on the following assumptions. .

i) The firm is an all equity firm
i) randk are constant,
i) The firm and its stream of earnings are perpetual

iv) No external finances are used or available. The fi irm will dcpend only on retained
earnings.

v} The retention ratio ‘br’ is constant. thus the growtn rate g = br is constant.
vi) Ke>br=g

vit) No corporate tax

Gordon’s Formula

According to Gorden, the market value of a share is equal to the present value of an
~infinite future streams of dividends to be receivable by the share. A snmphf‘ed version of
Gordon's model can be expressed as follows




E (1-b)
Po= —
Ke - br
D,
o=
K-g
Wiere -
P, = Market price of a share
E = Earnings per share
b = Retention ratio or percentage of earning retained.
I-b = D/Pratio, i.e., percentage of earnings distributed as dividends.
Ke = Capitalization rate (cost of capital)
br = g = Growth rate of profits retained, rate of return on investment of an all

equity firm.

H.ere, the market value of the shares will be maximized, if the same dividend payout rules

applicable in Walter’s model are followed. The firms are divided into three groups i.e., growth
firms when r > ke, normal firms when r=k and declining firm whi%¢ r <ke, same as in case of

Walter’s model.

Activity — II O

Explain the Gordon’s model of dividend policy. ?\

Example - 2

The following information is relating to the rate of return on investment 'r', the cost of

capital 'k’ and earnings per share 'E' or XYZ Litd. Rate of return on investments (r) = iy 15%,
i) 10%, iii) 12%. '

Cost of capital (k) = 12%
Earnings per share = E = Rs. 10/-

Determine the value of its share using Gordon's model assuming the following :

D/P ratio (1-b) Retention ratio (b)

(a) 100 0o
(b) 80 20
{c) 40 60
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Solution.

E (1-b)
p, = - !
Ke-br
DIVIDEND POLICY AND THE VALUE OF SHARES
Conditions (Hr=15% (IH4=10% (i r=12%
_ >k =K (r>k)
a) Wher D/P Ratio P =10 (1-0} P=10{1-0) P=10{1-0)

is 100% o0rbh=10

b) When D/P Ratio
is80% orb=20

| €} When D/P Ratio

is40%orb =60 -

0.12 - (0) (0.15)

10

0.12
= Rs. 83.33

P=10(1-0.20)
0.12 - (0.20 (0.15)

8

0.09
=Rs. 88.89

P=10{1 - 60) (0.15) 1 = |
4 : 4

0.03 2

4,12 — (03 (0103

10

0.12
=#s. 83.33

P=10 (1 -0.20)
0.12 - (0) {0.10)

8

010 0

NS,
= 10 (1 -0.60)

0.06
= Rs. 66.67

0.2~ (0)(0.12)

10

0.12
=Rs. 83.33

=10(1-0.20)

0:12 - {0.203 (0. 12)

0.096
= Rs. 88.89

P =10 (1 -0.60)

Fxample - 3

The following information is available in respect of réturn on investment (r), the cost of

=Rs. I@

capital (Ke) and earning per share (F) of ABC-Ltd.

i =  10%
E . = Rs. 50/~
o /P ratio (1-b) Retention ratio (b) . Cost of equity {Ke)
(a) 20 80 20 ¢
(b) 40 60 18
{0 20 80 20
@ . 40 60 o418
Solution
E (i-b)
Pu = _ .
Ke-br




Where -

Price of shares

P =

E Earnings per share

b Retefition ritio

Ke = Cost of equity capital

br=g= Grewthrdteinr, i.e., rate of return on investment of all equity firm.

DIVIDEND POLICY AND VALUE OF SHARES OF ABC LIMITED

A

B

C

D

D/P tatio =20
Retention ratio=80
br=0.80x0.10=0.08

D/P ratio = 40
Retention ratio=60
br=0.60x0.10=0.06

D/P ratio =60
Retention ratio=40
br=0.40%0.10=0.04

D/ tatio =80
Retention ratio=20
br=0.20x0.10=0.02

~ o 50{1-0.80) . - 5001 -060) 50 (1--0.40) 30 (1 -0.20)
P= ——— P: ——— P= ~—m— Pz —————
.20 — 0.08 T 0.18-0.06 0.16-0.04 0.14-0.02
50 (0.20) 50(0.40) 50 (0.6) 50 (0.80)
0.12 _ 0.12

i0 . 20 . @ 40

0.12 0.12 0. 0.12
%. E— Rs. 250
Limitations of Gordon’s Model@

=Rs. 83.33 = Rs. 166.67 =Rs. 333.33

Gordon’s Model’s conclusions about dividend policy are similar to that of Walter’s -

Model. This similarity is on account of similar assumnptions proposed in both the theories.
Thus the Gordon model suffers from the same limitations as the Walter model. '

11.4 DIVIDEND AND UNCERTAINTY

Dividends shiould be declared in a manner that the investor is confident about the further

- of his earniings. If he receives dividends annually and the amount is such that it satisfies him,.

then the company is able to gain his confidence because it reduces his uncertainty about future
capital gains of appreciation of the company's equity stock. In the view of Gordon, dividend
policy is irrelevant where r = k, when all other assumption are held valid. This view is based
on the assumption that under conditions of uncertainty, investors tend to discount distant
dividends at a higher rate than they discount near dividends.

Iii the words of Graham and Dodd, the typical investor would most certainly ppgfer to
have his dividend today and let tomorrow take care of itself. No instances are on record in
which the withholding of dividends for the sake of future profits has been hailed with such
enthusiasm as tc advance the price of the stock. The direct opposite has invariably been true.
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{iiven two companies in the same general position and with the same earning power, the one
paying the larger dividend will always sell at a higher price.

Finally, distant dividends would be discounted at a higher rate. than near dividends. As
the discount rate increases with the length of time, a low dlwdend payment in the beginning
will tend to lower the value of share in future.

11.5 DIVIDEND IRRELEVANCE

The argument is that dividend decision is passive decision and is out of the residual value.
If the company has investment opportunities, i.e., so long as 't' is greater than 'k’ the firm
would keep on investing its funds and the investors would not mind whether dividend is
distributed or not. The proposition is that the firm should be able to earn more than its equity
capitalization rate. Dividends are irrelevant because investors are indifferent between
dividends and capital gains. But when return on invesiment is less than the cost of capital
investor’s would prefer a dividend. :

The conclusion that dividends are not relevant is based on two pre-conditions. They are:

i) The investment and financing decisions have already been made and that these
decisions will not be altered by the amount (mend payment; and

ii) The perfect capital market is there in which estot can buy and sell the shares

without any transaction costs and th ompanies can issue shares without any
flotation costs. - .

A residual theory of dividend policy\gbes not necessarily mean that dividends need to
fluctuate from period to period i ing’ with in investment opportunities. A firm may
smooth out actial payments by sa some funds in surplus years in anticipation of deficit
ones. If forecasting is relagi#e¥y accurate, the firm can establish its dividend payment at a
level, which the cumulative 8 utlon over time corresponds to cumulative residual funds
over the same period. The fact i that dividends do not correspond 1o residual funds period by

' period does  not negate the residual theory of dividends. The critical question is whether
dividends are more than just a means of distributing unused funds? Should dividend policy be
active decision variable as opposed to a passive one? To answer these questions, the
arguments that dividends are irrelevant so that chan ges in the pay out ratio (holding investment

-opportunities constant) do not affect share holder’s wealth are examined with the help of -
various theories.

11.6 MODIGLIANI AND MILLER'S HYPOTHESIS

-M.M. hypothesis explains that dividend policy has no effect on share prices and is,
therefore of no consequence. What matters is the investment policy through which the firm
increase its earnings and thereby its value. Dividing edrnings into retention and dividends
lS a matter of details and not of any consequences.
Assamptions

The M.M. Theory is based on the fo!lowing assumptions.

] Existence of perfect capital markets’
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ii}  Investors are rational

iiiy  There are no'tran_saction COSts _

iv)  No investor is large enough to influence market price of securities. |
v)  There are no floatation costs. '

vi) There are no taxes. Alternatively, there are no differences in income tax rates
between capital gains and dividends.

vii) A firm has a fixed investment policy which will not change over a peried of time

viii} Financing of new investments will not change in the required rate of return.

According to the M.M. Hypothesis neither the firm paying dividends nor the
shiareholders receiving the dividends will be adversely aftected by the firms paying either too
little or 100 much dividends. The crux of the matter is the ‘arbitrage process’ or the switching
and balancing operation. - It also refers to the simultaneous movement of two transactions,
which exactly offset each other. The two transactions involved are paying dividends and
raisirg capital through external funds either through the sale of new shares or raising additional
funds through loans to finance investment programmes. The benefit of increase in market
value as a result of dividend payment will be offset completely by the decrease in terminal
value of the share. The shareholders therefore, would be gndifferent between the dividend
payrr.ents or retaining the profits. 6

Proposal - 1

If dividends are distributed, an amourt @Ml have to be raised through the sale of new
shares. The increased value per share thrgueh §vidends will be exactly offset by the external
raising of shares. The terminal val 6 hares. will decline. Shareholders are indifferent
between retention of profit or payment 8 dividend but they are interested in the firms future
earn ngs. :

Proposal - 11

Ifiinstead of raising equity shares the firm raises amount in the form of loan, there will be:

no difference between debt and equity because of leverage and the real cost of debt is the same
as the real cost of equity. -

Therefore, according to the M.M. Hypothesis, the dividend policy is irrelevant. The
arbitrage process also implies that the dividend pay out ratio between two identical firms
shoild be the same and so also the total value of the firm. The individual shareholder can
invest his own earnings as well as the firm would, with dividend being irrefevant, a firm's cost
of capital would be independent of the dividend.

Finally, in the arbitrage process the dividend policy would be irrelevant even under
uncertainty. Market price of the firm should also be the same for two identical firms.
Differences in current and future dividend policies can not affect the market value of the two
firms as the present value of prospective dividends plus terminal value is the same. MM
provide the proof in support of their argument in the following manner; -
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Step 1

The market price of a share in the beginning of the period is equal to the present valuc of the

dividends paid at the end of the period-plus the market price of share at the end of the period.

Thus;
]
-Pu = — —— (D]+PI)
(1+Ke)
Where: P, = Current market price per share
Ke = Cost of equity capital
D, = Dividend to be rec_eivéd at the end of period 1.
P, = market price of the share at the end of period].
Step 2

Assuming no external financing, the total capitalized value of the firm would be the
number of shares {n) times the price of each share (Po) thus;

1

N P,= ———(nDy+nP}) '
(14Ke)
Step 3 O

If the firm’s internal source of ﬁn%ing its investment opportunities falls short, funds

required and Xn is the number shafes issued at the end of year | at price P1.
!
T]Pln = (DD2+ Xn) -Pl - Xn PI
(1+Ke)
Where;

Xn = The change in the number of shares out standing during the period.

N = Numbezr of shares out standing _al_t the beginning of the period.

The step 3 implies th_at'_the total value of the firm is the capitalized value of the dividends
to be received during the period plus the value of the humber of shares outstanding at the end

-of the period considering new shares, less the value of the new shares. Thus step 3 is the same
as step 2, ' '

Step 4

If the firm is to finance all invcstmént proposals, the total amount of new shares issued
woutd be :




XL = CAEnDy
XaP =  C-(Etn D1)

"X,P, = The amount obi'aineci -ﬁoﬁi the sale of new shares to,ﬁﬁant:e capital budgét '
requirementg.' | - o : ' .
C =  The total amount required for capital budgeting.
E = Earnings of the firm during the period.
ND, = Total dividends paid
(En-D)) =  Retained e'arni'ngs.

The step 4 sf'ates that, \#hatever investment needs (C) are not financed by retained
earnings must be financed through the sale of additional equity shares. - '

| Step 5
If step 4 is substituted into step 3, we derive step 5.
} . .
np, = ——=— (uD; +(n +Xn) P~ (C-E+nDyj

| +ke
Solving the above equation we get the fol lowing:

nD|+(n+Xn)P1;(C+E~nD1) ' O
nP,= ; R T
X (1+Ke) - _ v N

_ There is a positive nD1 and ane a.ti\«g D2, Therefore nDI1 cancels, then we have

(n+ Xn) P1<(C+E)
nPo = ———— ——
(1+Ke)

Step 6

Since dividend (D) are net found in step 5, MM hypothesis concludes that dividends do
" not count and that the dividend has no effect on the share price. :

Example - 4

A company has an equity capitalisation rate of 10%, lts currently out standing shares are
20,000 selling at Rs. 100/~ each, The firm is planning to declarg dividend of Rs. 5/- per share
at the end of the current financial year. The company expects to have a net income of Rs,
2,00,000/- and proposes to make new investment of Rs. 4,00,000/-. What will be the value of
the firm's share at the end of the year if; | ' -' |

i) a .di\_f'idend is not declared, and

iiy assuming that the firm pays dividend how many shares must be issued?

Use M.M., model to answer these question.
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Solution

I Value of the firm when dividends are not paid. Price per share at fhe_ end of the year 1

1 o
Po=—— (D;+Py)
(1 +Ke)
Where, D) =0, Ke = 10% '

1

100 = ————— (0 +P))
(1+0.10)
100 = DR
1.10
P
100 = N

- L10 0
P, . 100x1.10 o
Amount required to be ra':;ed t%e issue of new shares:

Rs. 110/~

XI'IP1 = C-E+ nD1
XnP, = 4, -2,00,000 + 0
= 2.00,000 -
12,00,000 20,000
No. of new shares to be issued = = shares
110 11

20,00 + 20,000

(110) — 4,00,000 + 2,00,000
1 11 : '

Valuz of the firm =
1+0.10

22,00,000 :
= = Rs. 20,00,000
1.10 '

H. Value of the firm when dividends are paid price per share at the end of year 1.
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100 =
(140.10)

(5+P,)

110 =5+P,

P, = Rs. 105/
'_Amouﬁt requlired to be raised from the.issue of new shares:

XnR; = C-(E-nDy |

= 4,00,000 (2,00,000 — 1,00,000)
—  4,00,000 — 1,00,000
= 3,00,000

No. of additional shares to be issued; 0

3,00,000 T Q |
Xn= —— shares = 2857gld3 or 2857 shares
' 105 _
Value of the firm - Q‘
| '(n+Xn)P1':c@ :

(1 +Ke)

Nio =

(20,000 + 3,00,000 + (105) — 4,00,000 + 2,00,000

1 105

1.10

24.00,000 — 2,00,000

1.10

Rs. 20,00,000

Thus, whether dividends are paid or not paid the value of the firm is the same. The above
example clearly demonstrates that the shareholders are indifferent between the retention of

profits and payment of dividends.




Lxample - 5

ABC Ltd. Belon}gs to a risk ¢lass for which the appropriate capitalization rate is 10%. It
has currently outstanding 5,000 shares, selling at Rs,100/- each. The firm is conteraplating the
declaration of dividend of Rs, 6/~ per share at the end of the current financial year. The
company expects to have at net income of Rs. 50,000/~ and has a proposal for making new
investments of Rs. 1,00,000/-. Show that under the MM hypothesis, the payment of dividend
does not cffect the value of the fiem.

Solution
Value of the firm when dividends are paid.
i) Price of the share at the end of the current financial year.
1 .
P, = —— (D+P))
(1+Ke)
1

100 = ———— (6+P)}
{1+0.10)

) N
100 = ~——— (6+P))
. a+10) O
i | 100(1.10) = 6+P, . ?‘
. 110-6 P %
Pl = R@
i) No. of shares 1o be issued¥

XnP, = C-(E-nDy
= 100,060 - {50,000 - 5000 x 6)

Ii

‘ XoP, = 1,00,000 - 20,000
= 80,000 -
80,000
Xn = ——— shares
104

1ii) Value of the firm;

n+Xn)P -C+E

nfo =
(1+Ke)
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5,000 80,000
+

] 104

(104 - 1,00,000 + 50,600)

(1+0.10)

6,00,060 - 1,00,000 + 50,000

110

5,50,000

1.10
- = Rs. 500,007
Yalue of the firm when dividends are not paid :

i) Price per the share at the end of the current financial year.

1
P, - (Dy+Py) - 0
 (14+Ke) O
100= ——— (0+P1) ?‘
(140.10) Q_ S

100 {1.10)
P, = R YO/~

No. of shares to be issued,

XnP, = C-E-nby
= 1,00,060 - 50,000 +0
= 50,000
50,600
Xn = shares
P16
o) Value of the firm;
m+Xmp,-C+E
nPo = -

(1 +Ke)

12
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Led

5,000 + 50,000
——  —— 4+ 110 -1,00,000 + 50,0600
110

(1 +0.10) -

6.6:,000 - 1,00,000 + 50,000
1.10

5,50,000
= ———— = Rs. 500,000
1.10 -

Hence, whether dividends are paid or not, the value of the firm remains the same Rs.
5,060,000, '

Example- 6

Excel Ltd., had 50,000 equity shares of Rs. 10/~ each outstanding on January 1. The
shares are currently quoted at par in the market. In the wake of the removal of dividend
restraint, the company now intends to pay a dividend ofRs. 2/- per share for the current
calendar year. It belongs to a risk-class whose approp@pita!ization rate is 15%. Using
MM model and assuming no taxes, asceriain the prjge o company's share as it is likely to
prevail at the end of the year. 6

i) When dividend is declared, and

i} When no dividend is declargdy AlSp find out the num}ber of new equity shares that
the company must issued Jits investment need of Rs. 2 lakhs, assuming a net
a

' income of Rs. 1.1 lakand assuming the dividend is paid.
Solution

iy Price per the share when dividends are paid :

1
F, = — ({DitP)
(t+Key - :
1 .
P, = — 2+P)
(1+0.15 '
10(1.15)=  2+P,
P = ]1.5 -2




ii) Price per share wk.n dividends are not paid:

b
P, =——— (D*Py)

(1+Ke)
(.
10 = —— (0+P)
(1+0.15).
10 (1.15)= P,
P, =  Rs.11.50

iii) No. of new equity shares to be issued if dividend is paid.

Xﬂp| )

It

C-E+nD, |
= 2,00,000 - 1,10,000 + (50,000 x 2)

= 2,00,000- 1,10,000 + 1,00,000 |
= 190,000 0
1,90,000 O

shares
9,50 . ?’
20,000 shares Q

Critical Appraisal: Under th mptions set by MM, this model testifies that dividend is
irrelevant and the investors are indifferent between the current dividends and the future capital
‘gains. Given these assumptions, the effect of a dividend decision may be stated as: That there
is no relationship between dividend policy and value of the share. One dividend policy is as
good as another. Investors are concerned only with total returns and are indifferent whether
these returns are coming as dividend income or from capital gains. That is, to finance the
growth, the firm (a) may choose to issue shares and thereby allow profits to be used to pay
dividends: or (b) may use intefnally generated funds for financing the growth and thereby pa}
less in dividends and not issuing any shares

In the first case, the shareholders receive dividend income, while in the second case, the
market value of their investment should increasc, providing capital gains. The nature of the
return is the only difference, however, the total returns should be same. The model has shown
that the value of the firm depends upon the number of shares, market price at the end of the
year 1, investment opportunities at the =nd of the year 1 and the total earnings for the year 1.
On theoretical - grounds, the model seems to be true, but in practical situations it may be
difficult to be applied. '

A dividend payout or higher dividend payout definitely conveys that the future of the firm
is bright and promising. On the other hand, a lower or no payout may be taken by the
investors to suggest the uncertain future of the firm. The dividend payment by the firm
reduces the uncertainty and therefore, investors do prefer current dividends to future capital
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gain. Thus, the share of dividend paying companies will command a better price than that of
the shares of no dividend paying companics. MM model fails to consider that dividends
conveys informations to investors, which may make them more confident of the firm’s
prospects. If dividends are in fact irrelevant, then why the firm are spending a great deal of
time pondering over an issue about which its shareholders are indifferent.

The critics of MM model argue that assumptions underlying the model are unrealistic and
vulnerable and have disputed the validity of dividend irrelevance. The assumptions needed to
arrive at the dividend irrelevance may seem so onerous that these may be rejected outrightly.
The MM model may not hoid good if the assumptions underlying it are not met. In particular,

the MM model may be criticized as follows:

i)

i)

i1}

vi}.

The assumption of perfect capital market is theoretical in nature as the perfect
market is never found in practice.

No flotation cost and no time lag assumptions are also unrealistic. In reality, the
fact is otherwise and companies have to incur cxpenses in raising fresh equity
capital from the market and that too it requires a time gap to fulfill a lot of legal
formalities for raising capital etc, '

Similarly, the assumption of no transaction costs is imaginary. Some brokerage or

encash future capital gain arising out of bomys s es. Hence, the investors may
prefer current dividend.

Assumption of no tax is also questimhere is generally a difference in tax
rate applicable to dividend ingomes capital gains in the hands of the

shareholders.  For example, in [Ng#™he dividend income is non-taxable in the
hands of the sharcholders thdy are required to pay taxes at a flat rate of 20%
on capital gains arising o\ of shares. Moreover, the cost of bonus shares is
taken as nil with th@th whole of the selling price of bonus shares is treated.

- commission etc., is payable by the investors fenevcr they decide in future to

as capital gains res substantial tax liability of the shareholders. Therefore,
the investors may haveM{ preference for current dividends as against the expected -
capital gains.

In other countries, however, the dividend income is subject to personal income tax
in the year of receipt. The investors have to pay tax on their dividend income,
However, if the ‘company does not distribute dividends and allow profits to
accumulate in the value of shares, the company helps the shareholder to postpone
their tax Hability. In such a case, the tax liability will arise only when the bonus
shares are seld by a shareholders. So, the shareholders will have a preference for
future capital gains as against the current dividends. ' '

MM have. assumed that the investment policy of the firm is independent of the
financing policy. Rut, some of the firms may undertake only limited investment
projects which can be financed by retained eariings only. Some companies, even
if they are willing, may not find conducive conditions to raise capital from the
market. There may be legal constraints in raising capital or the investors may be
less willing to subscribe to the fresh capital, In such sitvations, the firm will have
a tendency 1o retain as much profits as possible by lowering the payout ratio.

The MM model may not hold good if the firm is not able to issue additional equity
share capital al the then prevailing current market price when dividends are paid

. and are to be replaced by fresh funds. These new shares would possibly be offered




in the capital market and can be sold at a price lower than the then prevailing
current market price. -Consequently, the firm would be required to sell more

“shares. Thus, the firm may find the retention of profits as a beiter option than
paying dividends fo sharehoiders and simultancously raisiig; resh capital.’

To sum up, (1) Investor’s is preference for dividend (sc as to avoid uncertain future capital
gain; (i) Transactions costs involved in conversion of capital receipt into incomes (by the sale
of benus shares); (jii) Possibility to unprofitable investment being undertaken by the firm, and
the fear of tax burden at the time of sale of bonus shares suggest that a company should adopt a
hiberal dividend policy and ont for a higher dividend payout ratio.

On the other hand, flotation costs (at the time of issuing fresh capital), chances of lower

issue price than the market price, legal and procedural constraints, market conditions and

-sentiments suggest that a company shouid follow a policy of maximum retention and a lower
payout ratio.

_ Thus, the MM model is not a practical proposition. The dividend irrelevance argument
docs not seem to be feasible when the assumptions underlying the MM model are relaxed.

Conclusion: The discussion of different modets is indigative of the fact that investors do
prefer current dividend to retained earnings. The reaspn {8 this is obvious that the present
dividends are certain. Investors assign higher vatue to ct stream of dividends. A finance
manager should also recognize the existence of différegt types of investors. A low payout and
consequently higher also recognize the existence % erent types of investors. A low payout
and consequently higher retention with high%?pec ed growth will attract and satisfy the risk

oriented investors while the high payout and\gbnSequently low retention and low growth rate
will attract and satisfy the risk averse onsérvative investors. :

Therefore, neither 100% pfPput not 0% payout will bring the maximum market price.
The optimum point lies some «@ between.. Too much payment in spite of reinvestment
appartunities causes the investor 18 penalize the share price while too little payout also causes
e investors 1o penalize the share price. Still the dividend payout ratio should be lower among
the firms having good growth opportunities than the dividend payout ratio among those firms
which have less opportunities of growth.

Activity — 111

"Dividend policy is irrelevant as far as maximization of shareholders’ wealih is concerned”.
Do you agree? Give reasons.

...................................................................................................................

L I T T

11.6 TLLUSTRATIONS

1. A company earns Rs. 5/- per share, its earnings are capitalised at a rate of 10% and has a
rate of  return on investment at 18 percent. According to Walter's model, what should be the
price per share at 25 percent dividend payout ratio? Is this the optimum pay out ratio
according to the Walter? '
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Solution

D r(E - D)/ Ke
+

Ke Ke

P

Whete, P = Market price per share
D = Dividend per share
R = Internal rate of return
E = Earnings per share
Ke = Cost of equity capital
1.25 0.18(5-1.25)0.10
= =+
0.10 - 0.10

0.18 (3.75) /0.10

0.10 _ | 0
6.57 |
~ O
12.5+67.5 ?\
Rs. 80/~ Q~
This s not the optimum d& pay out ratio because Walter suggests a zero per .cent

dividend pay out ratic in situations where r>Ke to maximise the value of the firm. At this
ratio, the value of the share would be maximum, that is, Rs. 90.

125+

125+

2. From the following information supplied to you, determine the theoretical market value of
. equity shares of a company as per Walter's models:

Earnings of the company Rs. 5,00,000

Dividends paid Rs. 3,00,000

No. of shares outstanding | 1,00,000

Price earning ratio 8

Rate of return on investrient 0.15 L

Are you satisfied with the current dividend policy of the firm? If not, what should be the
optimal dividend pay out ratio in this case?

T




gglution'

D r (E-DYKe
p=— + —
Ke Ke
3 0.15 (5-3)/0.125
0.125 0.125
= 2441920
= 4320

* No, we arenot satisfied with the current dividend policy. The optimal dividend pay out
fatio, given the facts of the case, should be zero. ' '

Workings
i) Ke is the reciprocal of price earning ratio = 1/8 = 12.5% or 0.125

ii) E = Total Earnings + No. of shares ohtstanding i.e. 5,00,000/1 ,00,000 =5 _
iii} D = Total Dividends + No. of shares outstanding i.@ﬂ@ﬁf ] ,00,000 =3

11.7° SUMMARY

 The functions of finance involve three m decisions. They are investment decision,
financing decision and dividend decision,, The¥irm has to choose between distributing the
profits to the shareholders and ploughi back inio the business. There are conflicting

“opinions regarding the impact of djvidetg on the valuation of a firm. According to one
school of thought dividends are i @f st anid the other school of theught consider dividends
are relevant to the value of the firm. ‘ ’ ' '

The school ‘of thought advocati'ng dividend relevance includes Prof, James Walter and

Myron Gordon. The key argument of Walter's model is the relationship between the return on

a firm's investment or its normal rate of return and its cost of capital or the required rate of
return (k). The firm would have an optimum dividend policy, which will be determined by the
relationship of r and k. Myron Gordon also developed a model that is similar to that of

Walter's model. This model explains that dividend policy of the firm is relevant and that

investors put a positive premium on current income / dividend.

Another school of thought felt that dividends are irrelevant because investors are
indifferent between dividends and capital gains. M.M. Hypothesis explains that dividend
policy has no effect on share prices and is, therefore, of no consequence. The crux of the M.M.
Hy_pdthe_sis is the arbitrage process or the switching and balancing operation. It also refers to
the simultaneous movement of two transactions which exactly offset each other. The two
transactions involved are paying dividends. and raising capital through external funds either

through the sale of new shares or raising additional funds through loans to finance investment -

programmes.
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11.8 SELF ASSESSMENT QUESTIONS

I.  Short Answer Questions
I, Identify the issues in dividend policy.
2. Explain the concept of dividend irrelevance.

3. What are the limitations of Walter’s model.

II. Long Answer Questions,

1. Explain - : .
.a)  Walter’s approach to dividend policy.
b)  Gordon’s approach to relevance of dividend decision.

[

“Walter’s and Gordon’s models are based on the same assumptions, Thus there is no
basic difference between the two models”. Do you agree? Give reasons.

3. “The assumptions underlying the dividend irrelevance hypothesis of Modigliani and
Miller are unrealistic”. Discuss. '

Exercises

1. a) Company Z earns Rs. 5 per share, is capitaliz@rate of 10%, and has an 18% rate

Or return on investment. Q
According to Walter’s formulae, t should be the price per share at 25% dividend
~ payout ratio? Is this the optimurm Ut ratio according to Walter? :

b) * Omega company has a cosNgf ¢ ity capital of 10%, the current market value of the

- firm (V) is'Rs_;_ 20,0000 Rs. 20 per share. Assume the values for | (new

investment), Y (eam%ﬂd D (dividends) at the end of'the year as [ = Rs. 0,80,000,

Y = Rs. 1,50,000, and &= Re | per share. Show that under the Modiglaini-Miller
assumptions, the payment of D does not affect the value of the firm.

2. XYZ Company’s shareholders’ funds for the ycar ending 31" December are as follows:

Rs.
12% Preference share capital -~ 1,00,000
Equity share capital 4,00,000
Share premium ' | 40,000
Retained earnings 3,00,000

The garnings available for equity shareholders from this period’s operations are
Rs.1,50,009, which have been included as part of the Rs. 3,00,000 retained earnings.
i) What js the maximum Dividend Per Share (DPS) the firm can pay?

iy If the firm has Rs. 60,000 in cash, what is the largest DPS it can pay without
borrowing? . : :




“iii) Indicate what accounts if any, w1ll be affected if thc firm pays the dividends
indicated in (3) above,

Following is the Earnings Per Share (EPS) record of ABC Company Ltd. Over the past 10

YEears.
Year . EPS (Rs.) Year EPS (Rs.)
10 2000 5 12.00
9 19.00 4 6.00
8 16.00 3 9.00
7 15.00 2 - 2.00
6

16.00 1 1.00

i) Determine the annual dividend paid each year in the following cases:

a) If the firm’s dividend policy is based on a constant dividend payout ratio of 50%
for I the years.

b) Ift - firm pays dividend at Rs. 8 per share, gnd Mgreases it to Rs. 10.per share
whe earnings exceed Rs. 14 per share for two utive years:

¢) If the fi irm pays dividend at Rs. 7 per ch year except when EPS exceeds
Rs. 14 per share, when an extra dl\nd adual to 80% of earnings beyond Rs.

14.00 would be paid.
ity Which type of dividend policy Qaﬁecommend to the company and why?

X and Y are two fast grow%npanies in the engineeting industry. They are close
competitors, and their asset co sition, capital structure, and profitability records have
been very similar for several years. The primary difference between the companies, from
a financial management perspective, is their dividend policy. Company X tries to maintain
a non-decreasing dividend per share, while company Y maintains a constant dividend
payment ratio. Their recent earnings per share (EPS), dividend per share (DPS), and share
price (P) history are as follows:

' Cbmpany X (InRs.) | Company'Y ( In Rs.)

Year EPS DPS P (range) EPS DPS P (range)
1. 9.30 2.00 75-90 9.50 1.90 60-80
2. 740 - 2.00 55-80 7.00 1.40 25-65
3. 10.50 2.00 70-110 10.50  2.10 35-80
4. 12.75 225 85-135 1225 245 80-120
20.00 250 135200 2025 © 405 110225
6. 16.00 2.50 150-190 1700 3.40  140-180
7. 19.00 2.50 155-210 2000  4.00 130-190

245
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In all calculations below that require a share price, use the average of the two prices given
in the share price ringe.

i) Determine the dividend payment ratio (D/P), and price to earnings ratio (P/E} for
both companies for all the years.

i)  Determine the average D/P and P/E for both the companies over the period 1
througi 7.

iit)  The management of company Y is puzzled as to why their share prices are lower
than those of company X, in spite of the fact that profitability recdrd of the company
Y is slightly better (particularly of past three years). As a financial consultant, how
would you explain the situation? _

‘Two companies — X Ltd. And Y Ltd. — are in the same industry with identical earnings per
share for the last five years. X Ltd has a policy of paying 40 per cent of eamings as
dividend, while Y Ltd. Pays a constant amount of dividend per share. There is disparity
between the market prices of the shares of the two companies. The price of X’s share is
generally lower than that of Y, even though in some years, X pays more dividends than Y.
The data on earnings and dividends per share and market price f()r the two companies is as

follows:
\

Year XLd YL XLd N YL X Ltd Y Ltd
EPS EPS D DPS Market Market

. price price
Rs. Rs. ) Rs. Rs. Rs.

1. 4.00 4.00 ;1.60 180 . 12.00 13.50

2 - 150 0 0.60 180 850 12.50

i 500 2.00 1.80 13.50 12.50

4, 400 400 1.60 1.80 11.50 12.50

5 8.00 8.00 3.20 1.80 1450  15.00

a) What are the reasons for the differences in the market prices of the two companies’
" shares?.

b) What can be done by X L.td to increase the market price of its shares?

11
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11.10 KEY WORDS

Dividend — Payout Ratio |

- Regular Dividend
Stock Repurchase

St;)ck Dividend

Annul cash dividends divided by annual earnings
or dividends per share divided by earnings per

_ share.

The dividend that is normally expectéd to be paid
by the firm. .

Repurchase (buyback) of stock: by the issuing
firm.

A payment of additiona} ‘shares of stock to
shareholders.

O

Qj?“
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UNIT - 12 : DIVIDEND POLICY

Objectives

After studying this Unit, vou should be able to:
»  toexplain the Meaning of Dividend poticy;
»  to discuss the Dividend vs. Retention policy;

. to present the constraints, stability and forms of Dividends; and

to study the meaning and conditions for the issue of Bonus Shares.

Contents

12,0 Introduction

12,1 Dividend vs. Reteniion Policy

(22 Determinants of Dividend Policy

123 Constraints on Payment of Dividends.

12.4 Stability of Dividends

125 Forms of Dividends - 0
{2.6 Bonus Shares

12.7 Conditions for the issue of Bonus Shares O

12.8  Stock Split | ?,

12.9  Summary

12.10 Self Assessment Questions @Q“

{2.11 Further Readings
12.12 Key Words

12.0 INTRODUCTION

The previous Unit provided an overvicw of the relationship between the dividend
decision of a firm and its totat value. As per the theoretical views, one school of thought
believes that dividends increase the value of ihe sharc. On the other hand, the othér school
of thought believes that payment of dividends result into the payment of higher taxes and
thus they reduce the shareholders’ wedlth. In the light of the corniflieling and contradictory
view points as also the available empirical evidence, there appears. to be a case for the
proposition that investors prefer dividends over retained earnings and they have a bearing
on the firm’s objective of maximizing the shareholders’ wealth. . The present unit is
devoted to discuss the determinants of the dividend policy of a firm.

12.1 DIVIDEND Vs RETENTION POLICY

Dividends refer to that portion of a firm’s net earnings which are paid out to the
sharcholders. Dividend decision of the tfirm is yet another crucial aréa of finaricial
management. The important aspect of dividend policy is to determine the amount of
earnings to be disuibuted 1o shareholders and the amount to be retained in the firm. The
rctained eamings are the most sigrificant intérnal sources of financing the growth of the
firm.  Similarly, dwldends are desirable from shareholders' point of view as. it ténds to
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increase their current wealthi Thus, there is a reciprocal relationship between retained
earnings and cash dividends; larger dividends — smaller retention, lesser dividend — larger
retention. Therefore, the firm’s dividend policy has the effect of dividing its net earnings
into two viz., retained earnings and dividends. . A major decision of financial management
is the dividend decision in the sense that the firm has to choose between distributing the

~ profits to the sharehoiders and ploughing them back into the business.

Dividend policy involves the decision to pay out earnings or to retain them for .
reinvestment in the firm. The retained earnings constitute a source of financing, whercas
the payment of dividends results in the reduction of cash. Hence, the choice would
obviously hinge on the effect of the decision on the maximization of shareholders' wealth.
The firm would be well ‘advised to use the net profits for paying dividends to the
shareholders if the payment will lead to the maximization of wealth of the owners. If not,
the firm should rather retain them to finance investment programmes. So, that the
relationship between dividends and value of the firm should be the decision criterion.
There is a conflicting opinion regarding the impact of dividends on the valuation of a firm.
According to one school of thought, dividends are irrelevant so that the amount of
dividends paid has no effect on the valuation of a firm. Cn the other hand, certain theories
consider the dividend decision as relevant to the value of the firm measured in terms of the
market price of the shares. o

12.2 DETERMINANTQ OF DIVIDEXND POLICY

the firm’s dividend policy. For the p of exposition, the factors determining the
firm’s dividend policy can be classified int®

Stability and regularity in the payme‘Msarc the two main comsiderations of

i)  Dividend payout rati '
i) Stability of divide

ifi) Residual di@p@licy
iv) Corporate dividefid behaviour

v) Legal and procedural aspects of dividends
vi) Stock dividend and stock split

vii) Inflation
Activity — 1

List out the determinants of dividends.

............................................................................................................
............................................................................................................

..............................................................................................................

12,3 CONSTRAINTS ON PAYMENT OF DIVIDENDS

The payment of dividend includes some legal and financial constraints, It is difficult
fo design a general dividend policy which can be followed by different firms at different
fimes because the dividend decision has to be taken considering the special circumstances

of an individual case. The following are the important constraints which determine the
dividend policy of a firm; '




I. Age of the compan?

The age of the company influences the dividend decision of a compmw A newly
established company has to limit payment of dividend and retain substantiai pait of
camings for financing its future growth and development, while oider companies whlch
have established sufficient reserves can afford to pay liberal dividends.

i. Contro! objectives

If a company pays substantial dividends, it may need to raise capital at a fater time
through the sale of stock. Under such circumstances, the conirolling interest of the
company may be diluted if controlling stockholders cannot subseribe for additional shares.
‘These stockholders mey prefer a low dividend payout and the financing of investment
needs with retained earnings. Control can work two ways, however, when a company is
being bought by another company or by individuals, a low dividend payout may work to
the advantage of the “out siders” seeking control.” The outsiders may be able to convince
stock holders that the company is not maximizing shareholders wealth and that they can do
a better job. Consequently, companies in danger of being acquired may establish a high
dividend payout in order to please stockholders. '

iii. Nature of stockholders

When a company is closely held, management usually knows the dividend desires of
its stockholders and may act accordingly. If most stockhoi®grs are in high tax brackets and
prefer capital gains to current inceme, the firm can est low dividend payout. The
low payment, of course, would be predictedmupon Having profitable investment
opportunitics for the retained earnings. dpration with a large number of
stockholders can judge their desires for divi in o market context.

iv. Nature of industry

Certain industries have a gpMparati¥ely steady and stable demand irrespective of the
‘prevailing economic conditions? h firms expect regular carnings and hence can foliow
a consistent dividend policy. On t€ other hand, if the earnings are uncertain, as in the case
of luxury goods, conservative policy should be followed, Such firms should retain a
substantial part of their current earnings during boom period in order to provide funds to
pay adequate dividends in the recession periods. Thus, industries with steady demand for
their products can follow a higher dividend payout ratio while cyclical mduslne& shiouid
foliow a lower payoul ratio.

v. Legal restrictions

Legal stipulations may specify the conditions under which dividends must be paid.
Such conditions pertain to (a) Capital impairment; (b) Net profits; and (¢) insolvency.

a) Capital impairment rules

legal enaciments limit the amount of cash dividends that a firm may pay. A firm
cannot pay dividends out of its paid-up capital, otherwise there would be a reduction in the
capital adversely affecting the security of its lenders. The rationale of this rule lies in
protecting the claims of preference shareholders and creditors on the firms’ assets by
providing a sufticient equity base since the creditors have originally relied upon such an’
equity base while extending credit. The dividends that lmpalr capital are illegal and the
directors are personally held liable for the amount of illegal dlwdcnd payments.
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by Net profits : .

The net profit requirement is essentially a corollary of the capital impairment
requirement, in that it restricts the dividend to be paid out of the firms current profits plus
past accurnulated retained earnings. Alternatively, a firm cannot pay cash dividends
greater. than the amount of current profits plus the accumulated balance of retained
earnings. For instance, section 205 of the Indian Companics Act 1956 provides that
dividends shall be paid only dut of the current profits or past profits after providing for
depreciation. The point to be noted is that the company can use the profits of previous
years, if the current year’s profits fall short of the required funds for maintaining a desired
stable dividend policy. : - '

¢) Insolvency

A firm is said to be insolvent in two situations : first, when its liabilities exceed the
assets; and second, when it is unable to pay its bills. If the firm is currently insolent in
either sense, it is prohibited {rom paying dividends.. Similarly, a firm would not pay
dividends if such a payment leads to inselvency of either type. The rationale of the rule is
to protect the creditors by prohibiting the liguidation of near bankrupt firms through cash
dividend payments to the equity owners. ' '

vi. Future financial requirements : - :
The management of a concern has to reconcile fl@lictiﬁg interests of shareholders

and those of the company’s financial needs. {4 pany has highly profitable investment
opportunities it can convince the shareholdersNafahe need for limitation of dividend to
increase the future earnings and stabi nancial position. But when profitable
vestment opportunities do not exisgghen ¥he company may not be justified in retaining
substantial part of its current ea Jhus, a concern having few internal investment
opportunities should follow high pay8yt ratio as compared to one having more profitable
investment opportunities.

vii. Government’s economic policy

The dividend policy of a firm has also to be adjusted to the economic policy of the
Government as was the case when the temporary restriction on Payment of Dividend
Ordinance was in force. In 1974 and 1975, companies were allowed to pay dividends at

not more ‘than 33 per cent of their profits or 12 per cent on the paid-up value of the shares,
whichever is lower, '

viii. Taxes -

The dividend pohicy of a firm may be dictated by the income tax status of its
sharcholders. If a firm has a large percentage of owners who are in high tax brackets, its
dividend policy should seek to have higher retentions. -Such a policy will .provide its
owners with income in the form of capital gains as against dividends, Since capital gains
are taxed at a lower rate than dividends, they are worth more, after taxes, to the individuals .
in a high tax bracket. On the other hand, if .a firm has a majority of low income
shareholders who are in a lower tax bracket, they would probably favour a higher pay::t of
carnings because of the need for current income and the greater certainty associated with
receiving the dividend now, instead of the less certain prospects of capitai gains laier.
With effect from June 1997, dividend from domestic companies is totally exempt tfrom tax
in India. The company itself has to pay a 10 per cent tax on dividends declared /
announced / paid, in addition to the normal tax on income.
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ix. Liquidity

- The liguidity position of a company is a basic condition for dividends decision. As
dividends represent a cash outflow, the better the cash position and over all liquidiiy of a
company, the greater its ability to pay a dividend. A company that is growing and
profitable may not be liquid, for its funds may go into fixed assets and permanent current
assets. Because the management of such a company usually desires to maintain some
liquidity cushion, it may be reluctant to jeopardize this position in order to pay a large
dividend.

12.4 STABILITY OF DIVIDENDS

The term dividend stability refers to “the consistency. or regularity in the stream of
payment of dividends.” In more precise terms, it means that a certain minimum amount of
~dividend is paid out regularly. The stability of dividends can také any of the following
- three forms : (a) Constant dividend per share; (b) Constant dividend payout (D/P) ratio;
and (c¢) Constant dividend per share plus extra dividend.

a) Constant dividend per share

certain fixed amount per share as dividend. For instange, W a share of face value of Rs.
100, a firm may pay a fixed amount of, say Rs. 25 as divi . This amount would be paid
" year after year, irrespective of the level of ea In other words, fluctuations in
earnings would not affect the dividend payments. ct, when a company follows such a
dividend policy, it will pay dividends to th cholder cven when it suffers losses. A
stable dividend policy in terms of a fixgd amdgnt of dividend per share does not, however,
mean that the amount of dividend is r all times to come. The dividends per share
~ are increased over the years when the ings of the firm increase and it is expected that
"_the new level of earnings can intained. Of course, if the increase is expected to be
temporary, the annuval dividend ns at the existing level. The relationship between the
Earnings Per Share (EPS) and Dividends Per Share (DPS) with a constant dividend policy
per year is shown below: ' '
EPS (ks ' ' EPSI
DPS

As per this form of stable dividend policy, a comp:é follows a policy of paying a

Years
Stable dividend policy of constant rupee dividends

From the above graph we have seen that while the eamings may fluctuate from year to
year, the dividend per share is constant. To pursue such a policy, a firm whose earnings

“are not stable would have to make provisions in years when earnings are higher for 2513




payment of dividends in fean years. Such firms usually create a reserve for dividend
equalization.

b) Constant payest ratie

The ratio of dividend to earnings is known as payout.ratio, Some companies may
follow a policy of constant payout ratio, i.e., paying a fixed percentage of net earnings
every year with this policy the amount of dividend will fluctuate in direct proportion to
carnings. If a company adopts a 40 per cent payout ratio, then 40 per cent of ev'ery rupee
of net earnings will be paid out. For example, if the company earns Rs. 20 per share, the
dividend per share will be Rs. § and if it earns Rs. 15 per share the dividend per share will -

be Rs. 6. The relation between the carings per share and the dividend per share is shown
below: ' '
EPS (Rs)

PS
& EPS

| j\ﬂ /DPS

T _ 0
~ Ye*s 5 -
Dividend policy @f constit pavout ratio

The policy is related to a com ility to pay dividends. If the company incurs
losses, no dividend shall be paic less of the expectations of the shareholders.
Internal financing with retaingd™§arnings is automatic when this policy is followed. At any
given payout ratio, the amouahgt ¢
with increasing earnings and deJfcase with decreased earnings.  This policy does not put
ary pressure on a company’s liquidity since. dividends are distributed only when the
company earns profits. : : '

¢} Constant dividend per share plus extra dividend

According to this policy, a firm usually pays a fixed dividend to the shareholders and
in the years of marked prosperity; additional or extra dividend is paid over and above the
regular dividend. As soon as normal conditions return, the firm cuts the extra dividend and
pays the normal dividend per share.

Advantages of stability of dividends

The following are the advantages of stability of dividends:
1 Desire for carrent income

Many individual investors depend on dividend income to meet a part of their living
expenses. - Since these expenses remain stable or incrcasé gradually over time they prefer a

similar behavioral patiern in dividends. Sharp changes in dividbnd income may entail
selling of some shares, if dividends fall steeply, or reinvestment of a portion of dividend




income if dividends rise substantially, -In both the cases investors have {o incur transaction
costs and put up with some inconvenience. These are avoided if the dividend stream is
stable and predictable.
ii. Institutional investors’ requirements

Shares of the companies are not only purchased by individuals but also by financial,
- educational and social institutions and trusts and mutual funds. . in India, financial
institutions such as IFCI, IDBI, LIC and UTI are some of the largest investors in corporate
sccurities. Every company is interested to have these financial institutions in the list of
their investors. These institutions generally invest in the shares of those companies, which
have a record of paying regular dividends. A company which has a history of adopting an
erratic dividend pelicy may not be preferred by these institutional investors. Thus, to cater
the requirement of institutional investors, a company prefers to follow a stable dividend
pelicy.

iii. Resolution of investor’s uncertaint:
: Y

When a company follows a policy of stable dividends, it will not ¢hange the amount

of dividends if there are temporary changes in its earnings. Thus, when the earnings of a
company fall and it continues to pay the same amount of dividend as in the past, it conveys
to investors that the future of the company is brighter than sugpested by the drop in
earnings. Similarly, the amount of dividends is increased with increased earnings level
“only when it is possible to maintain it in future. On the 3er hand, if a company follows a
policy of changing dividends with cyclical changes in@nings, shareholders would not

be certain about the amount of dividends. O
iv. Raising additional finances : _ ' '

A stable dividend policy is al vanZgéouS'to the company 1in its efforts to raise
external finances. Stable and regul

as quality investment rather t specdutation. Investors purchasing these shares intend to

hold them for long period of The loyalty and goodwill of shareholders towards a
company increase with stable dividend policy. The fact that the company has been paying .

dividend regularly in the past is a sufficient assurance to the purchasers of these securities
that no default will be made by the company in paying their interest or preference dividend

“and returning the principal sum. The financial institutions are the largest purchasers of
these securitics. They purchase debentures and preference shares of those companies
which have a history of paying stable dividends: '

Limitations of stability of dividends
The following are the limitations of stable dividend policy :
i. Serious effect on investor’s attitude

Once a stable dividend policy is established, it cannot be changed without seriously

affecting investors attitude. If a company, with 4 pattern of stabie dividends, misses

dividend payment in a year, this break will have an effect on investors morc severe than the
tailure to pay dividend by.a company with unstable div idend policy.

ii. Maintenance of fixed rate of dividend

The dividend rate should be fixed at a conservative figure so that it may be posmble to
maintain it even in lean periods of several vears. To give the benefit of the company’s

nd policy tends to make the share of a company
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prosperity, extra or interim dividend, can be declared. When a company fails to pay extra
dividend, it does not have a depressing effect on investors as the failure to pay a regular
dividend does. :

12.6 FORMS OF DIVIDENDS

Dividends may be classified on the basis of medium in which they are paid:
a) Cash dividend

A cash dividend is a usual method of paying dividend. Payment of dividend in cash
results in out flow of funds and reduces the company’s net worth, though the shareholders
get an opportunity to invest the cash in any manner they desire. This is why the ordinary
shareholders prefer to receive dividends in cash. But the firm must have adequate liquid
resources at its disposal or provide for such resources so that its liquidity position is not
adversely affected on accouni of cash'dividends. '

b) Serip or bond dividend

~ A serip dividend promises to pay the shareholders at a specific future date. In case &
company does not have sufficient funds to pay dividends in cash, it may issue notes or
bonds for amounts due to the shareholders. The objgctiveof scrip dividend is to postpone
the immediate payment of cash. A s .JCI‘Ip dividend interest and is accepted as a

collateral security. O

¢y Property dividend | ' : . o
Property dividends are paid @oim of some assets other than cash. They are

u ._

distributed under exceptional cire ances and are not popular in India.
&) Stock dividend

Btock dividend means the issue of bonus shares to the existing shareholders. If a
cotapany does not have figuid resources it is better to declare stock dividend, Stock
dividend amounis to capitalization of earnings and distribution of profiis among the
existing sharcholders without affecting the cash position of the firm.

Activity — 2

Explain the various forms of dividend.

12.7 BONUS SHARES

A company can pay bonus to its shareholders either in cash or in the form of shares.
Many a times, a company is not in a position to pay bonus in cash, inspite of sufficient
profits, because of unsatisfactory cash position or because of its adverse effects on the
working capital of the company. In such cases, if the company so desires and the articles
of association of the company so provide, it can issue bonus shares to its shareholders by

making partly paid shares as fully paid or by the issue of fully paid bonus shares,




Bonus shares are issued to the existing shareholders as a result of capitalization of

reserves. The nature of this capitalization before and after issue of bonus shares is
exhibited as follows:

Effects of a Bonus issue on the equity portion of the halance shect
Equity portion before Bonus Issue

Paid up share capital .. Rs. 10,000,000
1,00,000 shares of Rs. 10 each fully paid

Reserves and surplus ' <. Rs.30,00,000
Equity portion After Bonus [ssue in the Ratio | : |

Paid up share capital ' ... Rs. 20,00,000
2,00,000 shares of Rs. 10 each fully paid

Reserves and surplus ... Rs.20,06,000

Reasons for issuing Bonus Shares

From the foregoing analysis it appears that the issue 8 bonus shares is more or less a
financial gimmick without any real impact on the wfare Yof equity shareholders. - The
important reasens for issuing bonus shares are th wing:

i) The bonus issue tends to bring thegmarkeM™fFice per share within a more popular
range. - fl?‘\v

1i) It increases the number of ing shares. This promotes more active trading
in the stock exchanges.

it} The nominal rate of di tends to decline.

"iv) The share capital base increases and the company may achieve a more respectablc
size in the eyes of the investing community.

v) Shareholders regard a bonus issue as a firm indication that the prospscts of the

company have brightened and they can reasonably look for an increase in total
dividends.

vi) It improves the prospects of raising additional funds. In recent years many firms
have issued bonus shares prior to the issue of convertible debentures or other
financing instruments.

Advantages of issue of Bonus Shares
1. Advantages from the view point of the company

i) It makes available capital to carry on a farger and more profitable business.

i) Tuis felt that financing helps the company to get rid of market influences.

areholders in the value of shares and not in

s bonus to its sh . :
iii) When a company pay d and the working capital of the company 15

cash, its liquid resources are maintame
not affected. |
manent basis and ncrease

iv) It enables a company to make use of its profits on a per
credit worthiness of the company.




ii.

v) It is the cheapest method of raising additional capital for the expansion of the
business.

vi) Abnormally high raic of dividend can be reduced by issuing bonus shares which

enables.a company to resirict entry of new entrepreneurs into the business and
thereby reduces competition.

vii) The balance sheet of the company will reveal a more realistic picture of the capital
structure and the capacity of the company.

Advantages from the view poliit of sharcholders

1) The bonus shares are a permanent source of income to the investors.

i1} Even if the rate of dividend falls, the total amount of dividend may increase as the
investor gets dividend on a larger number of shares.

iti) The investors can casily sell these shares and get immediate cash, if they so desirc.
iv) 'The declaration of the bonus issue may have a favourable psychological effect on

sharcholders.

v) When a sharcholder recetves cash dividend from company, the amount is included
in his ordiary income and taxed at ordinary income tax rate. But the receipt of

bonus shares by the shareholders is not taxablesgs income, but attracts the capital
gains tax when these are solid. : :

Disadvantages of issue of Bonus shares O

i) The issue of bonus shares leads to tic fall in the future rate of dividend.

iy The fall in the fulure rate ividend results in the fall of the market price of
shares. '

{if) The reserves of the y decline and lcave lesser security to investors,

iv) The company has to neW print certificates and post them to thousands / lakhs of
shareholders. Thus it becomes costly to administer. -

v) The bonus issue can be disadvantagcous if the company declares periodic small

bonus shares. The investment analysts do not adjust the earnings per share for
small issues ot bonus shares.

Activity -3

Describe the advantages and disadvantages of issue of Bonus Shares. -

12.8 CONDITIONS FOR THE ISSUE OF BGNUS SHARES

In India, bonus shares afe issued in addition o, and not in lieu of, cash dividends, A

company is not allowed to declare bonus shares unless partly paid—}lp shares ha\fe' been
convcrt(::d into fully paid-up shares. The bonus issue is made out of free reserves built out

of

genuine profits or sharc premium collected in cash only. In no time the amount of

bonus should exceed the: paid-up capital. A company can declare bonus shares once m &
year. A company intending to issue bonus Shares should not be in defauit of payments of




statufory dues to employees and term loans to financial institutions. 'Fhe maximum bonus
shares ratio 15 i:! i.e., one bonus share for one fully paid-up sharc held by the existing .
shareholders. '

The maximum bonws ratio is determined by the Residual Reserve Criterion and
profitability criterion. The residual reserves after the proposed capitalization should be at
least 40 per cent of the increased paid-up capital. A 30 per cent of the average profits
before tax of the company for the previcus 3 years should yield a rate of dividend on the

expanded capital base of the company at 10 per cent.

The maximum ratio of bonus that a company can declare is the value of ‘b’ which
satisfies the foliowing constraints:

Residual Reserve Requirement : (R-$b)z04S(1+b)

Where -

= Reserves before bonus declaration

' Paid-up capital before bonus declaration
= bonus ratio. :
PBT=  dverage profit before tax of compae previous 3 years

Example ' ?‘
A compaivy has the followin datg :

(Rs. In Lakhs)

o v
Il

. |
Profitability Requirement : 03PBT=0.1S(1+b) ,

Paid-up share capital (S} 100
Reserves (R} ; 150
Average profit before tax in the

Previous 3 vears (PBT) : 80

‘Substituting the above values in the formula for residual reserve requirement and
profitability requirement:

150~ 100 b = 0.4 x 100 (1 + b)
ogso b>0.1x 100 (1 +b)
Qa simplification, \;fe find the following:
11/4 > band 14/10> b

‘Since 11/4 ='b is more restrictive than 14/10, we find that the maximum bonus ratio is
11/14. This may be checked as follows: when the bonus ratio is 11/14, the paid-up share
capital and reserves after the bonus issue are Rs. 178.6 and Rs. 71.4 lakhs, respectively.
Thus, the residual reserve to increased share capital ratio is just 40 per cent.
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12.9 STOCK SPLIT

~ A stock split is a method employed to increase the number of outstanding shares
through a proportional reduction in the par value of the shares with a stock split the balance
of equity account does not change, however the par value per share undergoes a change. In
this stock split the earnings per share will be diluted and the market price per share will fall
proportionately. But the total value of the holdings of the shareholders remains unchanged.
Consider the following example. '

The following is the capital structure of a company (Rs. in Lakhs)

Paid-up share capital : [0 |
(10,000 shares @ Rs. 100 cach) ' |
Share premium | ' 15
Reserves and surplus _ 8

Total net worth 33

A Company split their shares one into ten. Show the new capitalization.

The capitalization of the company after the split:

?\O .
Q)Q* :

Bonus Issue Vs Stock Split

(Rs. In Lakhs)
Paid-up share capital

(1,00,000 shares @ Rs. 10 each)
Share premiufn

Reserves and syrplus

Total net worth

within a popular trading range,

I, - N
' No. Bonus Issue Stock Split

The par value of the share is unchanged | The par value of the share is reduced
A partof reserves is capitalized There is no capitalization of reserves
The sharzholders' proportional | The shareholders' proportional ownership
ownership remains unchanged remains unchanged

4, The book value per share, the earnings | The book value per share, the éamings
per share and the market price per share per share and market price per share
decline, decline,

5. The market price per share is brought | The market price per share is brought

within a more popular trading range,

Reasons for stock split

1) The main purpose of a stock split is to reduce the market price of the share in order

to make it more attractive to investors.

A .
260 i) The stock splits are used by the company management to communicate to investors

that the company is expected to earn higher prefits in future,



11i) When the share is split, seldom does a company reduce or increase the cash
dividend per share proportionately. :

12.9 SUMMARY

The payment of dividend is subjected to some legal and financial constraints.
Dividend stability refers to the consistency or regularity in the stream of dividends. The
stability of dividends can take constant dividend per share, constant D/P ratio and constant
dividend per share plus extra dividend. Dividends may be classified on the basis of from in
which they are paid viz., cash d1v1dend bond dividend, property dividend and stock
dividend.

A Company can pay bonus to its shareholders either in cash or in the form of shares.

If a company is not in a position to pay bonus in cash inspite of sufficient profits because

of unsatisfactory cash position or because of its adverse effects on the working capital the

company will issue the bonusshares. Bonus shares are issued to existing shareholders 4s a

_result of capitalization of reserves. A stock split is a method to increase the number of
outstanding shares through a proportional reduction in the par value of the shares.

12.10 SELF ASSESSMENT QUESTIONS\
1L Short Answer Questlons '_ N ' |

1. Explain the nature of diVicIend decision. O
2. List out the factors affecting d1v1de?ﬂ'sior_l- of a firm.
3. What are the alternatives to @,w end? .
4 d

.. How do you relate divjdend pdlicy and retention of earnings to the financing of
firm’s business? : : S :

LA

What are the key c.onsiderations in e_\folving a dividend pol.icy?

6. Explain the different forms of stability of dividends.

11. Long Answer Questions
1. Explain, in detail, the determinants of dividend policy.
2. Explain the constramts on payment of dmdends in detail.

3. What do you mean by stability of dividends? Explain the advantages and
limitations of stability of dividends. : :

4. Discuss the recent guidelines issued by the SEBI regarding the issue of bonus
shares. : :
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BLOCK V: WORKING CAPITAL
MANAGEMENT

This block helps the leamers to develop an understandlng about the work-
: mg capital. The important components of working capital, the ways and means of
their ﬁnancmg and their effective utilisation are presented in thls block. '

_ Unit 13 discusses the meaning and concept of working cap1_ta1, the procoss
~-of estimating working capital needs a‘nd the determinants of 'wo'rking capital.

- Unit 14 deals with approaches to ﬁnancmg the working eapltal requlre- |
- ments and the principles of workmg oapltal ﬁnancmg

Unit 15 describes motives of holdmg cash, dlffere_nt facets of cash man-
“ agement and the techniques applied in managing surplus cash. '

Unit 16 explains the crodi_t' po'_licy of a form, itgnature and goals and meth-
ods of monitoring receivables including‘ factoringN\_ - :

_ Unit 17 covers extenswely the objeof inventory management and
inventory control techniques. - ?s . ' .
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UNIT — 13 : WORKING CAPITAL MANAGEMENT

Objectives
Atter studying this Unit you should be able to:

¢ understand the concepts of working capital;
¢ know the need to invest funds in working capital;
« analyse the determinants of working capital; and

¢ estimate the working capital requirements of a firm.

Structure

13.0  Introduction

13.1  Concepts of Working Capital
13.2 Need for Working Capital

13.3  Determinants of Working Capital

134 Types of Working Capital _ 0
13.5  Estimating Working Capital Requirements O

13.6  Summary

13.7  Self Assessment Questions ?‘
138  Further Readings Q,
13.9  Key Words @

13.0 INTRODUCTION

In the earlier Units, a detailed discussion on Investment and Financing Decisions with
regard to fixed assets was presented. Now we will discuss, in detail, the Working Capital
Decisions.

Working Capital is the fifeblood of a business. It signifies the funds required for day - to -

" day operations of the firm. The management of current assets and current liabilities and the

inter-relationship that exists between them may be regarded as Working Capital Management.
It is also known as Current Assets management. It is an attempt to manage and control the
current assets and the current labifities in order to maximize profitability and maintain proper
liquidity in business. '

Working Capital Management is concerned with all the aspects of managing current
assets and current Liabilities. Current assets are those assets, which in the ordinary course of
business can be converted into cash within a period of one year without diminution in the value
of assets and without disrupting the operations of the firm. Current Assets include Cash and
Bank balances, Accounts Receivables (Debtors and Bills Reccivable), Stock of Raw Material,

Work-in-Progress and Finished Goods; Short-term Investments, Prepaid Expenses and-

Incomes Outstanding. Current liabilities are those liabilities, which in the ordinary course of
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business are expected to be paid within a period of one year. They include Accounts Payables
(Bills Payable and Creditors), Short-term loans taken, Outstanding Expenses and Incomes
received in advance. In accounting terminology, Working Capitai is the excess of current
assets over the current liabilities. It is the difference between the inflow and outflow of funds.
The goal of the Working Capital Management is to manage the firm’s curremt assets and
current fiabilities in such a way that a satisfactory level of Working capital is maintained.

13.1 CONCEPTS OF WORKING CAPITAL

There are two concepts of Working Capital. They are (i) Gross working capital (Gross
concept); and (11) Net working capital (Net concept).

i) Gross Concept / Guantitaiive Concept

It rzfers to the firm's investment in total current assets or circulating assets. It focuses its
attention o two aspects of current assef management. One is, optimum level of investment in
current assets. According 1o this aspect, the level of investment in current assets should avoid
excessive / inadequate investment in currents assets, This is becalise, excessive investinent in
currents assets impairs the firm’s profitability as idle investment eams nothing and inadequate
investment threatens {irm's solvency, if it fails to meet its current liabilities.

The other aspect of current assets management is @g of current assets. According to
it, the firm should mlake arrangements for raising funds the need arises due to increasing
level of business activity or for any other reason @, lus funds are available, the firm should -
make an arrangement to invest them in short-teNg@€curities. THe financial manager should

know both, sources oi working capital fr ere the funds can be raised and investment
avenues where idle funds may be invegfed telgporarily.

ii} Net Working Capital (Net conce

It is the excess of current a over current liabilities. It i< that portion of a firm's current
assets which is financed by long-term funds. Net Working Capital focuses its attention on two
aspects of current assets management. One is, the liquidity position, which states that currents

~-assets should be more than the current liabilities in order to meet the current obligations. The

excess of currenit assets over current liabilities constitute a margin / buffer for meeting the
maturing obligations, A weak liquidity position is a threat to the sotvency of the company.

The other aspect is the f"nancihg position. Net working capital shows the extent of
working capital needs to be financed from the permanent sources. There should be a judicious
mix of long-term and short-term funds for financing current assets.

13.2 NEED FOR WORKING CAPITAL

A firm should earn sufficient returns from- its operations in order to maximize the
shareholder’s wealth. The amount of returns, largely depends upon the magnitude of sales. The
firm has to invest enough funds in current assets for a successful sales activity. Current assets
are needed, as there is always a time gap between the sale of goods and receipt of cash. This
time gap is rechnically termed as operating cycle of the business.

~The duratton of time required to complete the sequence of the events in case of a
manufaciuring firm is called as operating cycle. The events are:




Conversion of cash into raw material;

Conversion of raw _matéria] into work in progress;
Conversion of work i1 pi_‘ogrcss into ﬁniéhcd goods;

* Conversion of finished goods into accounts receivables; and

Conversion of receivables into cash,
Operating Cycle of Manufacturing {smipany

P Cash

v

Accounts Receivable _ Raw-Material

Finished Goods : Work in progress

v

Operating cycle of a manufacturing company

e less than in manufacturing
e, here, includes the length of

‘In the case of a trading concern, the operating cyc

voncerns as there is no production. Hence, the opgsat]
“ime required to convert: ' .
* (Cash into stock; . ?Q
* Stock into accounts receivable; \
* Accounts receivable into cash. "\ '

[n the case of financial ser ncerns, the operating cycle includes the length of time
taken for conversion of cash into debtors and conversion of debtors into cash, as there is
neither production of goods nor the trading in goods.

Thus, adequate amount -of funds are to be invested in current assets for a smooth and
v pénterrupted production and sales process. Because of circulating nature of current assets,
working capital is also called as "Circulating Capital”.

Activity - I

I-xplain the need for working capital.

.................................................................................................................

13.3 DETERMINANTS OF WORKING CAPITAL

There 1s no set of rules to determine the level of the working capital of a concern. A wide
variety of factors influence the total investment in the working capital of an enterprise. These
1actors are subject to shits of emphasis so that their impact as working capit_ca] levels vary from
lime o time. These factors are di~: vssed, in detail, below.
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¢ Nature and Size of Business: In case of trading and financial firms, a large sum is to be
invested in working capitat. A large stock of varicty of goods has 10 be maintained by the
retail stores of a trading concern in order to cater to the various needs of customers. Public-
Utilities invest abundantly in fixed assets as their sales are on cash basis only and they
supply services and not products. Their funds are therefore not tied up into debtors and
stock. Hence, there is a limited nced for working capital. '

In case of manufacturing concems, an adequate investment will be made in current assets
depending upon total assets structure and other variables. Size of business can be measured in
terms of scale of operations. A firm with a larger scale of operations requires more working
capital than a small firm. '

* Manufacturing Cycle: The time taken to convert raw material into finished stock is
termed as mamifacturing / production _i:ycle‘ Longer the cycle, greater the working capital
requirement as funds are tied up in invéntories. Therefore, care is to be taken to shorten the
period of cycle in order 1o minimize the working capital needs.

* Business Cycle Fluctuations: Here, we have two situations:

a) Cyclicai Flactuations: When there is an upward swing in the economy, sales will
increase ana censequently firm's investment in sthgk and book debts increases. Under
boom, additional investment in fixed assets Wil bdmade to increase the productive

. capacity, which result in further additions g wor capital. -
_ Wken there is a decline in the economy, sal@ decrease and consequently the levels of
inventories and book debts will also wi, thereby reduce the working capital

requirements.

b} Seasonal Fluctuations; DunZ a peak peri'od of demand, increasing production may
be expensive for the imilarly, it will be even more during slack periods as the
firm has to sustain 1 orking force and physical facilities without adequate
production and sales. :

Thus, irrespective of seasonal variations, a steady production policy has to be followed to
utilize its resources to the fullest extent. Such a policy results in accumulation of inventories
during off-season and their quick disposal during peak period. During the slack seasons, funds
get tied up in working capital.

¢ Firm’s Credit Policy: It also affects working capital by influencing the level of book
debts. Liberal credit policy without rating credit worthiness of customers will create
problem of collecting funds form debtors later on. If collection period is high, funds will
be tied up in accounts receivables. Slack collection procedures can increase the chances of
bad debts. Higher the book debts, greater’s the working capital requirement as funds get
tied up in debtors.

It is necessary for the firms to follow a rationalized credit policy based on credit standards
of customers in order to avoid unnecessary tie up of funds in book debts. Cases of delayed
pavments should be investigated thoroughly.

A higher receivable turnover indicates a prompt collection of receivables, resulting in a
IR low working capital requirement. :




s Availabitity of Credit: If liberal credit terms are available to the firm from the creditors,
wuorking capital funds will be less as there is no need for payment right now but goods are
availablé for production and sales.

Al ' - . ks . . . N
¢ Growth and Expansion Activities: A firm needs investment of funds in fixed assets in
order to sustain its growing production and sales. To support enlarged scale of operation,

- investinent in current assets also increases.

+ Market Conditions: The degree of competition prevailing in the marketplace also affects
working capital needs. When competition is keen, a larger inventory of finished goods is
required to promptly serve customers who may not wait because other manufacturers are
ready to meet their needs. Liberal credit terms may have to be offered to the customers to
attract them. Thus, working capital needs tend to be high because of grcatcr investment in
finished goods inventory and accounts receivables.

In case of a weak competition, a firm can manage with smaller inventory of finished goods
because, customers can be served with delay and the firm can insist on cash payment and avoid
lock-up of funds in accounts receivables.

o Cenditions of Supply: If the supply of raw materials, spares and stores is prompt and
adequate, the firm can manage with small inventory.

®  Operating Efficiency: It means optimum utilizatioNgf gfsources at minimum costs. With
operating efficiency, the use of working capi il be improved and pace of cash cycle is
accelerated, Better utilization of resource oves profitability and thus helps in

releasing the pressure on working capitY
» Cash Requirements: Cash is op@f thddcurrent assets, which is very essential. Tor the

successful operations of the pr IOf cycle. There should be an adequate amount of
cash and shouid be propegg™utilize¥, as idle cash earns nothing. As cash has a universal
liquidity and acceptabilit)%imum level of cash is always required to maintain good
_ credit relations. '

* Inventery Turnover: Working Capital requirement will be low, if the inventory turnover
is high, A highcr inventory turnover shows that stocks are moving fast.and funds are not
blocked in stock. With a proper inventory control, the f'rm will be able to redice its
wo:kmg capltai requirement.

e Infiation: During inflation, working capital requirement wiil be more in order to make the
firm achieve a better cash inflow. The effect of inflation may be compensated to a certain

extent by the rise in selling price.

o  Actiivities of the firm: A firm which stocks heavy inventory or sells on easy credit terms,

definitely calls for a higher level of working capital than when it depends on low level of

inventory or sells on cash basis.

¢ Aftitude towards risk: If the firm is risk averse, then, it would likc to maintain higher
level of working capital, as, higher the level of working capltal lower is the risk of
illiquidity.

*  Profit Ma'rgin and Profit Appropriation: To the extent net profit is earned in cash, itis a
source of working capital. But, net casht inflows from operations cannot be considered as

[~
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W = Wark in progress period

I = Finished goods storage period

D> = Debtors collection period
C == Creditors payment period

The duration for the components of the operating cycle may be calculated as below.

Average stock of raw materials and stores

R =
Average raw materials and stores consumption per day
Average work — in - progress inventory
W o= :
Average cost of production per day
Average finished goods inventory
F o=

Average cost of goods sold par day

Average book debts
D=
Average credit sales per day O

Average trade creditors
¢ = : ?"-»

Lo Y

Average credit purchases

Now, Working Capita) R@ent (WCRY) ¢can be calcuiated as

Toial Operating Cost

WCR =
No. of Operating Cycles

Where

Mo. of Operating Cycles = = = e
Duration of Operating Cycle

For the purpose of calculating various items, it is nccessary to know the proforma of cost
sheet and calenlate the required itoms accordingly, The proforma of cost sheet is given helow,

Opening stock of Raw Materials | XXX
Add Purchase of Raw Materials XXX
Less Closing Stock of Raw Materials XXX
Raw Materials Consumed «—:;T
Ditect Wages " XXX

i3
=
12



Dire;:t Lébour

Prime Cost

Add Factory Overheads

Add Opening Work — in — progress
Less Closing Work — in — progress
Factory Cost

Add Administration Overheads

Cost of Production

Add Opening Stock of Finished Goods
Less Closing Stock of Finished Goods
Cost of Goods Sold

Add Selling and Distribution Overheads
Total Cost

Activity - 11

.......................................................................

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

AXX
XXX
NXX

XXX

NXXX

...........................................

Hlustration 1 g E _
From the following infbrm@xt ted from the books of a manufacturing company,

compute the operating cycie in

the amount of working capital required.

| Period covered

_365 days

_l__ﬁveray,e period of credit allowed by suppliers 16 days
E— (Rs in 000)
Average total of Debtors outstanding 480
_Raw material consumption 4,400 |
Total production cost _ ___ 10,000
Total cost of sales ) . 10,300
Sales for the year _16,000
Value of Average stock maintained: o _ .
Raw Materiad -~ 320 |
| Waorkein-process - 350
Finished goods 200,
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Solution

COMPUTATION OF OPERATIONAL CYCLE

i) Raw materiais Avg stocks of raw materials held = 320x365
held in stock Avg consumption per day __A400 _ 27 days
L _ | Less: Average credif period granted by suppliers 16 days___i
| _ 1l days |
1) Work-in-process Average WIP maintained = 350 X 365
3 _ Avg cost of prod. Per day 10,600 13 days
iii) Finished goods | Avg Finished goods maintained = 260X365 | |
I held in stock: Avg cost of goods sold per day iQ,SOO 9 days
iv) Credit period Avg total of outstanding debtors =365X480
allowed to Avg credit sales'per day 16,000 1T days
deblors L ' - '
I Total operating . (1431 + 33 + v 44 days
L ¢ycleperiod
Number of opera-ting | 365/44 8.30
cycles in a year ) o {
Amount of working | Total operating cast = {6,500 Rsi, 265
i capital required Number of operating cycles in &ea 3 '

working Capital is Rs. 1,265 thousands or Rs. 1"2',

Hiustration - 2

?\

The following is the statement OQ!W' sales for a firm.

@ment of cost of sales

(Rs. in lakhs)

Actual (1991) Projected (1992)
. Purchase of Raw materials {credit) 4.653 6,091
2. Opening Raw material inventory © 523 827
3. Closing Raw material inventory 827 986
4. Raw material consumed 4,349 5,932
5. Direci labor 368 498
¢. Depreciation 82 90
7. Other manufaciuring expenses - 553 704
8. Total cost (4+5+6+7) 5,352 7,224
9. Opening Work in process inventory 185 325
10. Closing work in process inventory 325 498
1. Cost of production (84+9-10) 5217 7051
12, Opening finished goods inventory 317 526
13. Ciosing tinished goods inventory : 526 995
5,003 6,582

14, Cost of goods sold (11+12-13)




15, Seilingandﬁdrﬁinistratiohexpcnscs" 304 o 457
116. Cost of sales (14+15) - 5307 7,039

" The firm’s data for sales and book debts and creditors are given below:

(Rs. In lakhs)

1991 1992
Sales (credit) 6,087 8,006
Opening debtors : 545 735
Closing debtors 735 1.040
Opening creditors 300 454
Closi ng creditors 454 642
. Note: Assurhe 360 days a year.
Solution
_ Rs. (takhs)
| Items ACRUAL PROJECTED
_ S &97 ' 1992
1. Raw material conversion period | "‘\ -
1 a) Raw material consumﬁiihon o _'.(\J4349- _ 5932

| b Raw material consumption per day | ?\ 121 16.3
.__¢) Raw materiai inventory Q~ . 827 : 986

d) Raw material inventory holding da 68 60

2. Work-in-process Conversigr]_p%

i a3 Cost of production * ; 5130 6961
. &) Cost of production per day . - 14.3 19.3
| ¢ Work-in-process inverntory : 325 498
d} Work-in-process mnventory holding da'yis 23 days 26 days

3. Finished goods conversion period

a) Cost of goods sold * : 4921 6492
- b) Cost of poods sold per day 137 18.0 _

c) Finished goods inveniory | 526 _ 995 B

__d) Finished goods inventory holding days 38 days 55 days ‘.
: |

4. Collection period _

a) Credit sales (at cost) ¥* 5307 ' 7039

b) Sales per day _ 147 19.6

c) Book debts 735 1040

d) Book debts ouistanding days 30 days 53 days
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76

| 5. _Payment deferred period - J
| a) Credit purchases 4653 6091

b) Purchases per day 12.9 16.9

¢} Creditors 454 642

d) Creditors outstanding days 35 days i 38 days

* Depreciation is excluded on the assumption that the firm is interested in cash conversion
period. Depreciation is a non-cash item,

** All sales are assumed to be on credit basis. Cost of sales figure should be used for
calculation of collection period.

Summary of Operating Cycle Caleulations

Actial - Projecied
Gross Operating Cycle
1. Inventory conversion périod
1) Raw material ' 68 60
) Work in process X! 26
tii) Finished goods ' 38 .4 55 4]

2. Debtors collection period

(]

. Gross Operating Cycle (1+2)

50 53
O+ =

?, 35 38

' 144 156

Iu

. Payment deferred period

L

. Net operating cycle

A finance manager can & 1y of the following techniques for assessing the working
capital requirements of a firm.

o Per ceni of Sales Method

This method is a traditional and simple method of estimating working capiial requivement,
To increase the sales, it is necessary to make an additonal invesiment in inveniory and
debtors. Therefore, based on the past experience, a rasio berween sales and working capital
requirement can be determined to estimate the future working eapital requirement.

If the past experience shows that the working capital has been 15 per cent of sales, then, in
the next year, if sales were Rs. § lakhs, the amount of working capital requirement would be
estimated as Rs. 75,000 (5 lakhs x 15 %), Here, the basic assumption is the existence of a
linear relationship between sales and working capital.

»  Percent of Fixed Assets Method

Here, the ratio between fixed assets and working capital requirement is caleulated instead

of working «apital as a percent of sales. It is assumed that the instailed capacity is fully
utilized, '




The assumptions on which the above two methods are based may not be true. As a result,
the above two methods hold good only when the firm is operating under conditions of total
certainty.

The most commonly used method ie the operaling cycle approach to estimate working
capital. '

+  Operating Cyele Approsch

As per this approach, the working capital requiremient depends on the level of operations
and the tength of operating cycle. The working capital needs can be estimated based on the
duration of various components of operating cycle.

Once the duration of an operating cycle for each component of working capital is
computed, the total operating expenditure in the year is divided by 365 or 360 days and

multiplied with the number of days in the cycle.

Working Capital Requirement for each component:

Annual Expenditure for each component X Operating cy¢le for each component
365 or 360 days 0

What are the different techniques for assessing glig working capital requirements of'a firm?

Activity - 111

............ @

Nustration - 3

A Proforma cost sheet of a company provides the following data:

Cosig (Per Unit): Rs.
Raw Materials 52,0
Direct Labor ' 19.5
Qverheads " 39.0
Toval Cost (per Unit) TFS_S—
Protit _ 19.5°
Selfing Price 1300

The tfollowing is the additional information avaijable:

Average raw material in stock: One month; average materials in process: hall a month.
Credit allowed by suppliers: One month; credit allowed to debtors: two months. Time lag in

paymant of wages: one and a hall weeks, Overheads: one month. One. fourth of sales are on-

cash basis. Cash batance is expected to be Rs, 1,20,000.
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You are required to prepare & statement showing the working ca pital needs to finance a
level of activity of 70,000 units of output. You may assume that production is carried o
evenly throughout the year and wages and overheads accrue similarly.

Solution

Calculation of Working Capital Needs

| A. Investment in [nventory. _ i
I. Raw Material Inventory o 70,000 x 52 x 30/360 0 3,03,333
2. Work in progress inventory 70,000 X 1105 X 15/360 3,22,292
| 3. Finished goods inventory h, 000 X 118.3 X 30/360 6,44,583___|
_ | ) 12,760,208
| B, Investment in debtors 52,500 X 110.5 X 66/350 9,66,875 |
C. Cash Balance 120,060
D. Investment in Current Assets (A+B+C) ' 23,57,083
E. Current Liabilities: Deferrcd payments _
I Creditors.. | 7000QX52 X 30/360 | 3.03,333
2. Deferred wages _ ’,W 00 2 19.5 X 10/360 ey
3. Deferred overheads el 0, 0O 39 X 30/360 2,27,500
F. Total deferred payment ' 'J' ' 15,68, 750 |

| G. Net working capital ~F) il 17,88.333
Mustration - 4 . Q~ E

Pre Cpare an estimate of] Wz capital I'E,E"L.Ih ment ftom the following information of
g cap &
trsd!ng coneeri. ‘

| &) Project annual saies 1 ("O 000 units

b) Selling price ' ’ Rs. 8 per unit
| ¢) Percentage of net profit on sales ) 25%
| d) Average credit period allowed to cusiomers 8 weeks
¢) Average credit period allowed by suppliers 4 weeks i
1) Average stock holding in terms of sales requirement 12 weeks
| ) Allow 10% for contingencies ]

Solution

STATEMENT OF WORKING CAPITAL REGUIRIMENTS

I
I

Current Assets: _ - -
__Debtors at cost {8 weeks) 6,00,000x% 6 x 8/52 G208
Stock 1,00,000 x 6 x 12/52 :




Working Notes

a) Selling price =Rs. 8
Profit @ 25 % on sales =Rs.2
Cost of sales =Rs. 6

Less: Current liabilities

Creditors 6 x 1,00,000 x 4/52 46,154
Net working capital - 1,84616
Add: 10% for contingencies 18,4062
Working capital required 2,03.078

b) Asitis atrading concern, cost of sales is assumed 1o be the cost of purchases.

¢} Profits have been ignoved as funds provided by profits may or may not be used as
working capital,

Mustration 5
Mr. X wishes 10 commeance a new irading business and gi@i‘ol]owing information:
|, The total estimated sales in a year would b@,O0,000.
2, His expenses are estimated as fixed of Rs.2,000 per month plus variable
expenses equal to five per cent of his

xpen
%@zl.
3. He expects to fix a sales prich product, which will be 25 % in excess of his

cost of purchase.
4, The sales and puz‘chase@e evenly spread throughout the year. All sales will be
for cash but he expects its Ow€-month’s credit for purchases.
- Calculate average working capital requirements.

Solution

Statement Of Average Working Capital Requirements

o RS ]
Current Assets: . ___'
Stock Stock turnover 4 = COGS/AVG Stock
0006 X 100/125 : 2,40,000
T = x = 960,000/
- N - - — -
' Cush 10 meet fixed expenses i 2,000
. Cesh to meet variable exp Assumed for one month 5,000
| Total curvent Assets | 2,47,000
Less: Current lizhilities '
| Creditors 560,000 X /12 80,000 |
~Workine capitel reguirad i HE R AELY _J
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13.6 SUMMARY

Working Capital is the lifeblood of business. White the investment in tota! Current Assets
is considered as Gross Working Capital, the gap between the current assets and current
liabilities 15 regarded as Net Working capital. The current ratio (current assefs / current
liabiiities) of 2: 1 is regarded as an ideal ratio, which signifies the liquidity position of the
concern. The same is reflected in the concept of Net Working Capital. The Net Working
Capital is considered as the source of funds in Funds Flow Statement as this net working
capital has to be financed from Non Current Sources (Liabilitics). The success or otherwise of
the firm depends én the working capital it has. The working capital can be regarded both as a
part of Financing Decision (it explains from where the funds have come to finance net working
capital) as well as Investment Decision (it explains as to where the excess of long term funds
over the long term uses have been invested).

The operating cycle of a firm begins with acquisition of raw materials and ends with
collection of debtors. Once the duration of operating cycle is completed, working capital
requirement can be estimated.

13.7 SELF ASSESSMENT QUESTIONS

1. Slﬁor't Answer Questions 0
I, What is working capital?
2. Bring out the concept of working cap@
3. Explain ' ?s
a) Permanent working cafii3l
b) Variable Workilgggs

.4. Write a rote on
a) Adequacy of working capifal
b) Operating cycle .

5. What are the elements of working capital management?

1. Long Answer Questions
1. Discuss the factors determining the working capital requirermnents of working capital.

2. Explain the importance of working capital management. What techniques are used
for planning and control of working capital?

3. Explain how working capital management policies affect the profitability and
liguidity of firm?

Exercises

1. The data are available for Shanti Ltd.

| : Rs.
‘ Sales 14,00,000
Purchases ' 5,35,000
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Annual consumption of raw materials 5,40,000

Cost of production §,32,000
Cost of goods sold : 10,82,000
Average stock of raw materials 1,72,500
Avcrage stock of work in progress 46,500
Average stock of finished goods 1,75,000
Average debtors 2,37,500
Average creditors 1.75,000

Calculate the operating cycle and working capital required.

(Answer: Working capital required Rs. 4,11,406)

2. From the following particulars, calculale the duration of operating cycle and cstimate the
working capilal requirement.

* (Rs. in lakhs)
01.04.2002 31.03.2003

Raw material 230 250
Work in progress 50 32
finished goods @ 300

Bock debts RO 450
Trade creditors 250 300
Purchase of raw materials Qs 810

Cohsumption of raw matarials stope 760

Manufa'cturing expenscs % 380

Depreciation 60

Selling and administration expenses 400

Assume a 360 days year.

(Answer: Working Capital Requirement Rs. 618.86 lakhs)

3, The board of directors of N E C co., Ltd réquests you to preparc a statement showing the
working capital rf:quirements for a 1svel of activity at 2,00,000 units of production.

Elements of cost Per unit cost
{Rs.)
Raw Materials 100
Direct Labor 50
Overheads : 80
Total costs 230
Profit 80
Selling price 310
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Other Information
i} Raw materials are in stock, on an average [or one month,
ii)  Materials are in process on an average for 2 weeks.
iii)  Finished goods are in stock on an average for one morth
1v)  Credit allowed by suppliers one month.
v)  Time lag in payment from debtors —2 months.
vi)  Time lag in payment of wages-1.5 weeks.
vii)  Twenty percent of output is sold on credit.
viii} Cash in hand and at bank is expected to be Rs.60, 000.

ix)  Assume that a month consists of 4 weeks and a year cansists of 52 weeks
(Answer: Net Working Capital Rs. 52,63,846)

4. A proforma cost sheet of a company provides the following particulars:

ELEMENTS OF COST
Material L 40% .
Direct Labor ' : \_) 20%
Overheads | 20
The following further particulars are availabo - _

It is proposed to maintain a | of &tivity of 1,00,000 units,

a
b.  Selling price is Rs.10/~ per

¢. Raw materials are cx@to remain in stores for an averaige period of one month.
d. Materials will be in prode€s on average half'a month. |

e. Finished goods are reguired to be in stock for an average period of one month.

f. Credit allowed 1o debtors is two months.

g. Creditallowed by suppliers is one month.

You may assume that sales ana production foliow a consistent pattern. You are required to
prepare a statement of working capital requirements.

(Answer; Net Working Capital Rs. 2,33,333)

5. You are given the following estimates and are requésted to add 15% 1o your computed
figures to allow for contingencies:

Rs. i

e I 5

1. Average Amount of Stocks |
Finished goods L. 30000 |
Raw Materials - | 60,000




2. Average credit given:
Inland Sales 4 weeks L o 1 2,60,000
Export Sales 2 weeks : A N ' | 6,50,000
3. Lag in payment of expeﬁses: o o o ' '
Wages 1 2 weeks ' ' . 2,60,000
Material and overheads 4 weeks . ‘ 3,90,000

(Answer: Net Working Capital Rs. 1,12,125)

6. Calculate the working capital requirements from the information below.

|- Raw Materials - ' ' . 400
Direct Labor '- L 150
Overheads (Includlng deprec1at10r1 Rs.50/-) 350
Total cost _ : 900

Additional Information

Selling Price _ _ | RsNL00O per unit

Out put ' 008 units per annum
Raw material i In stock : Average 4 weeks
Work-m-process (assume Sﬁ%comp] etion stage @Average 2 weeks

full material consumption) % B |

Finished goods in stock - ' : Average 4 weeks
Credit allowed to debtors Q~ B | Average 8 weeks
Cash at Bank is expected to be Rs.50,000. '

Assume that 'prod_uction is sus;ned at an even pace during the 52 weeks of the year. All
sales are on credit basis. State any other assumptions that you might have made while
computing.

(Answer: Net Wolrking"‘*Capital Rs. 1,15,00,000)
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Gross Working Capital

Net Working Capital

Operating Cycle
Manafacturing Cyele

P,ermane‘ﬁt / Fixed / Regular/
Hard Core working capital

Fluctuating/Temporary/
Variable/ Seasonal Working
Capiial

o

e

Is the cxcess of currenl assets over The current
liabilities

Refers 1o the firm's investment in total current assets
or  circulating assets

The excess of current aszets over current liabilities

Time gap be_twecﬁ the sale of goods and receipt of
cash

The time 1aken to convert raw material inie finished
stock

Minimum level of current asscts continiously
required by the firm to carry on the business
opcrations

Any amounl (Qﬂd above the permanent level
of workital is temporary
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UNIT - 14 : WORKING CAPITAL FENANCING;

Objectives
The objectives of this unit are to:
e understand the level of investment in different current assets;

e expldin the working capital financing mix; and

e learn the Walker’s principles of Working Capital,
Structurs
t4.6  Introductin,
14.1  Levels of Working Capital
142 Optimum Leve!l of Working Capital
14,3 Liquidity Vs. Profitability: Risk - Return Tangie
144 Costs Trade Off
i4.5 Financing of Current Assets
14.5.1  Hedging / Matching Approach 0
1452 Conservative Approach,
1453  Aggressive Approach
14.54  Short term Vs, Long term Ragncing
14.6  Waliker’s Principles of Workin ply\
14.7 Suf'nmary _ @
- 148 Self Asscssment Quest%
149  Further Readings 4

14.10 Key Words

14.0 INTRODUCTION

In this Unit, you will learn about the levels of working capital and a proper financing mix
along with the Walker’s principles of working capital. It is necessary that the firms have an
adequate level of working capital so that funds are not blocked unnecessarily in current assets
and thus losing profitability. At the same time ensure that enough current assets are maintained
so that production is not interrupted and the customers demands are met.

14.1 LEVELS OF WORKING CAPITAL

The firm should have an adequate level of working capital for its smooth functioning. It
should have neither excess nor inadequate ‘working capital. The evils of excess and inadequate
working capital are discussed below.




a) Evils of Excess Working Cuapital

Fxcess Working Capital means idle funds, earning no profit. If the actual investment in
working capital is more than the actual required amount, it is termed as excess working capital
or mismanagement of working capita! funds. The dangers of excess working capital are:

o Unnecessary accumulation of inventories leading to mlshandlmg, wastage, theft and
losses. '

e Higher incidence of bad debts al‘fects profits due to defective credit policy and slack
collection period.

s  Low pmﬁtabi]ity, as idle funds eamn nothing as they are blocked up in current assets.

s Tendencies of accumulating inveitories to make speculative profits grow. -

iy Bangers of Inadequate Working Capital

In case, a concern fails to plan ihe requirements of the working capital properly, it may
have on one occasion excess working capital and on another occasion,-an 1nadequate working
capital. The effects of inadequate working capital are:

s §t will be difficult to undertake profitable p@fer'non-avai]abi]ity of working
capital funds. '

o Difficuit to lm plement pians and achlev profit targets.

. Fixed assets are not utilized ef’ﬁci%r lack of funds. As a result, rate of return on

&

investment siumps.

Loses reputation when the t able to honor its short-term obli gations.

5]

Thus, both excess and ate working capitals are dangerous. Excessive working
capital means idle funds caMyfiz nothing, Inadequate working capital impairs firm’s
profitability and resulis in production interruptions and inefficiencies.

Every concern should, therefore, plan its working capital requirements property and try to
mainain an adequate amount. There should be an optimum level of current assets for the
success of the organization.

14.2 OPTIMUM LEVEL OF W ORKING CAPITAL

To maximize the shareholders wealth, the firm should have nejther excess current assets
nor inadequate current assets but should maintain an optimum level of cutrent assets.

Current assets and fixed assets both are'needed to support a particular level of output. As
the firm's output and sales increase, need for current assets increases at a less than
proportionate rate with the output. It takes a greater proportional investment in current assets
when only a few units of output are produced than it does later on when the {irm can use its
current assets more efficiently.

There are three current assets policies. They are:




a) Augressive Policy

It is ane where a current assets to fixed assets ratio is low. The firm's profitability is high
along with a high risk factor.

b) Conservative Policy
It is a situation where current assets to fixed assets ratio is high. This implies greater
liquidity and lower risk.

¢) Average Policy’
The currents assets policy of the most firm’s fall between the above two cxtreme poticies.
The current assets policies are given in figure 1.

Figure 1
—— Current assets {b)

Current asscts {¢)

Current assets (a}

Fixed assctO
0 - ?\ X
' Level of ut -
a: Aggressive policy o

b: Conservative pol@

¢: Average policy

Level of Investment (Rs)

An increasc in the ratio of current assets to total assets will result in a decline in
profitability as currents assets are assumed to be less profitable than fixed assets. On the other
hand, liquidity position will increase with the increase in current assets, assuming no change in
current liabilities. Whereas, a declinc in the ratio of current asseis 10 total assets will result in
an increase in profitability as well as risk of illiquidity. The increase in profitability is due to
the corresponding increase in fixed assets, which are likely to generate higher return. Thus,
there should be a trade off between profitability and risk.

Activity - I

Fxplain the current assets politics,
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The firm would make just enough investment in current assets, if it were possible to
estimate working capital needs accurately. But, it is difficult to estimate. Hence, the firm is
fat,ed with the problem of excess or inadequate current assets,

A larger investment in current assets results i lower rate of return on investment. A
smaller investment in current assets results in interruption in production and sales because of
frequent stock outs and inability to pay creditors in time.

A conservaiive policy means lower refurns and lower risk. While an aggressive policy
leads to hl?her return and higher risk.

The aims in working capital fna.nagement are to increase profitability, (lower level of
current assets) and at the same time have Hquidity(higher level of current assets).

ng?hel profitability is achieved only when solvency is sacrificed. This involves greater
risk of cash shortages and stock outs.

In case of liquid firm, it hardly experiences a
considerable amount of funds will be tied up in currern
is dle, the firm's profitability will suffer,

ash shortage or stock outs, But a
N and to the extent the investment

14.4 COSTS TRADE OFF O

.Another dimension is in terms o
There aretwo costs associated with4

e0s1 E; maintaining a particular level of current asscts.

of current assets. They are:

a) Costs of Liquidity; If ssets Jevel is increased, the firm's liquidity position will
improve. But, return on assets ne as idle cash and stocks earn nothing and high level of
debtors reduces profitability. Thus, cost of liquidity through lower rate of return increases with
the level of current assets. '

b) Co‘.ts of THiquidity: Cost of Hliquidity is the cost of holding insufficient current assets,
The firm cannot honor its obligations if too little cash is maintained. Hence, it has to borrow at
high rate of! interest in order to honor its current obligations. Low stock resuit in loss of sales
and customers shift to competitors. Low amount of debtors i impairs sales. Thus, low level of
current assets involves cost, which increases as the current assets level fa]ls.

Firm shou]d balance the profitability - solvency tangle by minimizing the total cost i.e.
cost of liquidity and cost of illiquidity.

The optimum level of cutrent assets is determmed at the point of intersection of ]|qu1d|ty

- cost curve and illiquidity cost curve, which is shown in figure 2.




Optimum Level of Current Assets

Figure No.2 .
Y
Cost of liguidity

7
% y
2 N\~ Optimum
=)
o

O Level of current assets X

Optimum level of current assets

With the level of current assets, cost of liquidity increases while cost of illiquidity
decreases and vice versa. Minimum cost point indicates the optimum level of current assets.

14.5 FINANCING OF CURRENT ASSET

The financing mix refers to the proportion of @assets lo be financed by current and
long-term sources. There are three sources of ?&ing current assets. They are:

¢ Long Term Sources Q‘ .
These are for a period of thafdone year and include shares, debentures, retained

earnings, loans from financial ir%ns etc.

*  Short Term Scurces

These are for a period of one year and include bank loan and overdraft.

s  Spontaneous Sources

Cost of liguidity
1t is an automatic source of short-term funds and includes creditors, bills payable. and
outstanding expenses. These are cost frec sources. Therefore, they are used to finance current
assets as much as possible. Thus, the real choice of financing current assets (not financed with
spontaneous sources) is befween the [irst two.
There are three basic approaches for determining the working capital financing mix. They
are:

Activity — I1

What are the sources of financing current assets?
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1451 THE HEDGING / MATCHING APPROACH

Here, the expected life of assets is matched with the expected life of thé source of funds -
raised to finance assets. The justification for the exact matching is that, since the purpose of

financing is to pay for assets, the fi inancing should be rellnqmshed when the asset is expected'
to be relinquished.

Long term financing for short-term assets is expensive, as the funds will not be utilized:
for the fuli period. Like wise short term financing for long-term assets is costly as well as

inconvenient as arrangements for new short term: fi nancmg will have to be made on a
continuing basis. .

Long term ﬁnancmg wnll be used to finance f' xed assets and permanent current assets and
short term financing temporary / variablé current assets as shown in figure-3. But exact
matchmg is not possible because of uncertainty about expected lwes

- Figure 3
Fluctuating current assets
— rt term financing
[{n]
= : - K
2 Permanent current @ Long term financing

o _ {Peri d)
'14 52 CONSE ?\{VATIVE OACH

'Here, the ﬁ;m_depends more on lohg—lerm funds for ﬁnancing needs. The firm finances

' - fixed assets, permanent current assets and a part of temporary current assets with long-term

sources. This approach is less risky. When the firm has no temporary current assets, the long-
term funds released can be invested in securities to burld up hqu1d1ty position of the firm.

Flgure 4 . : :
Y . o - Fluctuating current assets

S_hort teﬁn ﬁnancin’g

Permanent current assets | Long term financing

7

Amount (Rs)

Fixed assets -

Time (Period)




14.5.3 AGGRESSIVE APPROACH

The ﬁrm uses more short term financing than warranted by the matchmg plan, Short-term

funds are used to finance temporary current assets and also a part of permanent current assets.
This resuits in higher risk. :

Figure 5
Y : Fluctuating current assets
Short term financing -
@ _
— Permanent current assets | Long term financing
=
=
]
g
< Fixed assets
O

: X
Time (Period) 0 _
14.5.4 SHORT TERM Vs. LONG TERM FING

Short term financing is preferred to lon . financing because of cost advantage and
flexibility. But, short term financing is e rifky. The aspects to be taken into consideration
before deciding the method of ﬁnanciq'g’wen below. _

1. Cost of financing: Sh@ financing should be generally less costly than the long
term financing because o time factor. The rate of interest is generally less costly as

it is related to the maturity of debt. This relationship is found in term structure of
interest rates. Longer the maturity period, higher the interest rate. The justification for.
higher interest rate is found in the liquidity preference theory.

2. Flexibility: It is easy to refund short-term funds when the need for funds diminishes.

But long term funds like debentures, preference shares etc. cannot be refunded before
the maturity period.

3. Risk of financing: Short term financing though less costly, they are more risky. There
is a risk of renewing the borrowings again and again particularly in case of permanent
current assets. It may be difficult for the firm to borrow during stringent credit periods.

Short-term funds are less expensive than long-term funds though they are risky. The
choice betwgen short term and long-term funds involves risk return trade off,

14.6 WALKER’S PRINCIPLES OF WORKING CAPITAL

According to Walker, the level of working capital depends on management’s attitude
towards risk and the factors that influence the amount of cash, receivables, inventory and other
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current assets required to support a given volume of output. Risk here refers to an inadequate
level of current assets and thus facing the evils associated with insufficient current assets.

First Principle — Principle of Risk Variation

It states, *“if working capital is varied relative to sales, the amount of risk that a firm
assumes is also varied and the opportunity for gain or loss is increased”. It means that there is a
direct relationship between the risk and the return; the more risk that a firm assumes, the
greater is the opportunity for gain or loss. In other words, an increase in the working capital
reduces the risk as well as the opportunity for gain or loss,

A Conservative management prefers to minimize risk by holding a higher level of
working capital for a given volume of sales, while liberal managements assume greater and
greater risk by reducing the level of working capital. The goal of a management should be to
maintain that level of working capital which would optimize a firm’s rate of return and this
level is the point at which the incremental loss associated with a decreased in working capital
investment becomes greater than the incremental gain associated with the investment.

Secend Principle — Principle of Equity Position

It refers to the determination of “ideal level” of workiMg capital. It states “capital should
be invested in each component of working capital as | the equity position of the firm
increases”. According to this principle, the ag of working capital invested in each
component should be justified by a firm’s equity gn. It means that each rupee invested in

working capital should contribute to the net ?mio ;
Third Principle — Principle of Cost apital

It is stated as “the type o‘
amount of risk. that a firm assh

capital”. It is concerned with the
current asseis.

italPused to finance working capital directly affects the
as well as the opportunity for gain or loss and cost of
isk resulting from the type of capital used to finance the

If the current assets are financed by debt capital, the risk {o the firm would be high but at
the same time it provides an opportunity to increase the rate of return on equity. Therefore, if'
the firm desires to minimize risk, it will employ more of equity capital but by domg $0, it
foregoes the opportunity of higher returns,

Cost of capital moves inversely with risk, uniike the return on equity. As the firm employs
more and more:risk capital (debt), the cost of capltal declines till the optimum capital structure
is achieved by the firm.

Fourth Prificiple — Principle of Maturity of Payment

It states that “the greater the disparity between the maturities of a firm’s short term debt
instruments and its flow of internally generated funds, the greater the risk and vice versa”.

" Here, management is not compensated for the risk assumed. The firm should relate maturities

of payments to its flow of internally generated funds. A margin of safety should be provided
for short-term debt payments. Adequate time should be allowed between the time the funds are
generated and the date of maturity of u debt. '




Activity - I

..................................................................................................................

14.7 SUMMARY

For smooth functioning, the firm should have an adequate level of Working Capital i.e.
neither excess nor inadequate working capital. An optimum level of working capital

maximizes the shareholders’ wealth. It is that level where the firm keeps the total cost i.e. cost

of liquidity plus the cost of illiquidity at a minimum.

Several factors determine the level of working capital a firm should have. The success or
otherwise of the business firm depends on the level of working capital. Therefore, care should
be taken to have an adequate level of working capital and proper financing mix.

based on man:gement’s attitude towards risk and the factars th¥ influence the amount of cash,
receivables and inventories required to support a given Yeifime of output. Thus, working

capital management includes planning working ca quirements in advance and financing
from appropriate sources to maintain a desired finaigg/mix. '

According to Walker, the precise level of investnﬁent:f working capital is determined

14.8 SELF ASSESSMENT &%NS

A. Short Answer Questions
1. Explain the significanc optimum level of working capital.
2. Briefly discuss the policies relating to the current assets.
3. Liquidity Vs. Profitability.
4. Short term Vs. Long term financing.
B. Long Answer Questions

I. How do you trade off the costs associated with liquidity and iliquidity?

2. Discuss the approaches for determining the working capital financing mix.

3. What are the likely consequences of conservative, moderate and aggressiye cﬁn‘eht_ _

assets and current assets financing policies?

4. Explain the Walker’s principles of working capital in detail.

14.9 FURTHER READINGS

1. E.W. Walker : Toward a theory of working capital,
Engineering Economist, Vol. X, Nov.2 (Jan-Feb.
1964).
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The proportion of current assets to be financed by
current and fong term sources '

Is the cost of holding insufficient current assets

An automatic source of short term funds and includes
creditors, bills payable and outstanding expenses

Here, the expected life of assets is matched with the
expected life of the source of funds raised to finance
assets '

“If working capital is varied relative to sales, the
amount of risk that a firm assumes is also varied and
the opporiunity {or gain or loss is increased”

“Capital should be invested in each component of
working capital as long as the equity position of the
{irm increases”

“The type of cagital used to finance working capial
directiy affecig thogmount of risk that a firm assumes
as well as the unity for gain or loss and cost of

capitai“Q
“The g the disparity beiween the maturities of

of *s short term debt instrumenis and 1ts _
flow of internally generated funds, the greater is the
and vice versa” :




UNIT — 15 : CASH MANAGEMENT
Objectives -

The objectives of this Unit ﬁre to;

e discuss the motives for holding cash;

» understand different facets of cash management;

* explain the strategies for the efficient management of cash; and

¢ discuss the techniques for speeding up collections and slowing down disbursemnents.

~ Structure

15.0 Introduction

15.1 Motives for Holding Cash
152 Facets of Cash Management . |
153 Cash Planning

15,4 Managing the Cash Flows :
15.4.1 Accelerating Cash Inflows 0 .
| 1542  Decelérating Cash Outflows O
15.5 Detérmining Obtimum Cash Balance

15.6 Investment in Marketable Securities ?\

[5.7 Cash Management Strategies

15.8  Summary
159 Self Assessment Questio@

15.1¢ Further Readings
15.11 Key Words

15.0 INTRODUCTION

Current assets form an important aspect of working capital management. Cash is one of
the important components of working capital. Cash, like the blood stresim in human body, is
vital for a business. It is the basic input needed to keep the business running on a continyous
~ basis and at the.same time, it is the ultimate output expected o be realized by selling the
services / products manufactured by the firm., '

Cash denotes the liquidity of a business enterprise. It is the least productive as idle cash
earns nothing. Therefore, there should be a proper management of cash in order to maintain
adequate cash to keep the firm sufficiently liquid and invest excess cash in some profitable
way. The cash available with the organization should neither be short nor too excessive. There
should be a trade off between liquidity and profitability so that solvency is not threatened and
profitability is maintained.
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15.1 MOTIVES FOR HOLDING CASH

Keynes identified threc motives for holding cash, viz,, the transaction motive, the
precautienary motive and the speculative motive. '

The Transaction Motive requires a firm to hold cash to conduct its everyday ordinary
business sich as making of purchases; payment of wages, operating expenses, taxes, dividend
.-etc--Dependlng upon the frequency of cash transactions, the amount of cash needed varies tfrom
business fo business and from firm to firm. Transaction cash balances can be minimized if cash
inflows and cash outflows are closely matched.

The Precautionary Motive requires a firm to hold cash fo meet any contingencies in
future. 1t is concerned with the predictability of cash flows — both the inflows and outfiows.
- Higher the predictability of cash, lower is the amount of cash needed and Vice versa: It
. provides a cushion to withstand unexpected emergencies. '

The Speculative Motive is concerried with taking advantage of profit- making

~ opportunities as and when they arise e.g. an abnormal increase in.prices. However, this motive
‘ _ - - is the least common of the three motives.

Acf'ivity -1 | | 0
|  Explain precautionary of hoiding cash. O _

There are four facets of cash management. They are:

¢ (Cash Planning
. » Managing the Cash Flows
e  Determining Optimum Cash Balarice

o Investment in Marketable Securities

153 CASH PLANNING

Planning cash and controtling its use are very important tasks. If the future cash flows are
not properly planried, a firm may face with a cash deficit resulting in firm’s failure or cash
surplss lowering firm’s profitability. Therefore, the financial manager should plan the cash
needs and uses. For this purpose; cash budget is prepared.

Cash Budget is the most sigrificant device for planning and controlling cash flows. It
inCorporates estimates of future inflows dnd outflows of cash over a projected shost period of
tinde, which.may be a year or a quarter or a half-year, The period and frequency of cash
planning d/ ends on the size of the firm: Large firms may forecast cash flows on a daily or
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weekly basis, whereas, medium size firms for want, of information and un-sophistication of
operations may not forecast and if done, they do it monthly,

Cash forecasts are needed to prepare cash budgets. Short-term forecasts help to determine
operating cash requirements, to anticipate short term financing, to manage money market
investments, in guiding credit policies and scheduling payments in connection with capital
expenditure programs.

Long-term forecasts of cash give an idea of the compr ny’s financial needs in the distant
future. They indicate company’s future financial needs: help to evaluate proposed capital -
projects and help to improve corporate planning,

There are two components of cash budget — cash inflows and cash outflows. Cash budget
is a statement of the projected cash flows for a-specific period. Cash budget hélps the financial
manager to know the timing and magnitude of expected cash inflows and outflows and cash
balances over the projected period, ' : .

The main sources of cash inflows are cash sales, receivables collections, interest receipts,
sale of marketable securities and assets, issue of new securities elc.

The main uses of cash are wage payments, capital exfgnditure, payments of bills and
accounts payable, dividend payments. interest paymen@mption of securities, loan
repayment, purchase of marketable securities, tax paygents e

Cash budget summarizes the cash inflows (receQnd cash outflows (payments) during
a pre-determined period. Difference between th inflows and cash outflows is the net cash
inflow or net cash outflow for each menthgdndic ing surplus/ deficit of cash. Whenever, there
is a surplus of cash, the fiem shotild ngement to invest surplus cash in short term
marketable securitics and make arran emcy from banks when there is a deficit. ‘This Receipts
and Payments Method of prepari h budget gives a complete picture of expected cash
flows.

[=%

Activity — It

Explain the importance of cash planning,

Ilustration -

X Ltd. started business on 1-1-2000, with a capital of Rs.1,00,000. The estimated salés
and purchases for the next six months are as follows:

PARTICULARS  JAN FEB MAR APRIL MAY  JUNE

Rs.  Rs. Rs. Rs. Rs. Rs.
Purchases - 54,000 90,000 58,000 58,000 92,000 - 98,000
Sales 60,000 60,000 1,600,000 1,00,000 50,000 1,50,000




50% of purchases are credit purchases and are paid during the following months. Of the '
sales, 60% are on credit basis and are collected in the following month. Manufacturing:
expenses are @ 10,000 p.m. The machine was purchased for Rs.100,000 during the month of
Januoary , payable in two installments in the month of March and June. Prepare a cash budget
for the six months-ended 30-6-2000. '

Solution
Cash budget of *x’ Ltd for the month ended 30. 06. 2000

Jan Feb March  April May  June
Rs. Rs. Rs. Rs. Rs. Rs.

Cash balance (opening)  1,00,000 87,000 65,000 7,000 39,000 34,600
A. Cash receipts .
Cash sales 24,000 24,000 40,000 40,000 20,000 - 60,000

Collections frofn _ . _
Debtors 36,000 36000 60000 60,000 30,000
Total receipts (A) 124,000 1,47,000 1,41,000 1,07,000 1,19,000 1,24,000
| B. Cash Payments 0
Cash purchases 27,000 45,00009,000 29,000 46,000 49,000
Payments to creditors _ - 28Q00 45,000 29,000 29,000 46,000
Manufacturing expenses 10,00 1%0\ 10,000 14,000 10,000 10,000
" Purchase of machine - - S0,000 - - 50,000

Total payments (B) @@ §2.000 134,000 68,000 85000 1,55,000

Cash balance:(A - B) 87,000 | 65,000 7,000 39,000 34,000 (-)31,000

Note : Closing balance of the previous month is the opening balance for the next mionth.
(-) sign represent deficit.

Nlustration - 2

The following are the income and expenditure forecasts of a Limited Company.

dMonl:hs Cash Cash Manu. Direct  Office Selling

Sales Purchases ~ Wages  Expenses O/H OH
Rs. Rs. Rs. Rs. Rs. Rs.
" MAR - 1,00,000 40,000 15,000 6,000 5,000 5,000
APRIL 70,000 30,000 8000 5000 3,000 4500
MAY 1,10,000 435,000 19,000 5,500 4,950 6,000

JUNE 50,000 35,000 10,750 3,400 3,750 5,650




JULY 85,000 40,000 12,000 . 6,500 3,500 3,000
AUGUST  1,00,000 36,000 10,000 5000 6000 5000

1. Cash bajance on May 1% 2000 : Rs.20,000.

2. Equipment purchased Rs.50,000 in the month of March payable inthe months of
July and August in equal installments.

3. Credit sales and credit purchases were 50% of total sales and purchases respectively.
50% of credit sales is rzalized in month following the sale and  remaining 50% in
second month following. Creditors are paid in the following month of the purchase,

4. Sales commission is Rs.8000, Rs. 7000 and Rs, 6750 for the month of May, June, July
respectively.

S. Lag in payment of manufacturing expenses and office and selling expenses is s
month, '

Prepare a cash budget for the months of May, June and July.

Solution

Cash budget for the month of May, June and July 0

i Particulars May - June July
Rs; Rs. Rs.

Cash baiance (opening) ,Oy - 1L03.775 1,68,325
A. Cash receipts |
Cash sales @ 1.16,000 50,000 85,000
Collections from debtor 85,000 90,000 1,060,000
Total receipts (A) 2,15,000 283,775 " 3,53,325

B. Cash Payments .
Cash purchases ' 45,000 35,000 40,000

Manufacturing expenses 13,500 14,875 11,375
Direct expenses 5,500 . 3,400 6,500
Office overheads 3,975 4,350 3,625
Selling & distribution overhead 5,250 5,823 . 5,325
Equipment purchased - - 25,000
Payment to creditor ) 30,000 45,000 35,000
Sales commission 8,000 7,000 6,750
Total payments (B) 111,225 1,15,450 133,575

2,19.750

Cash balapce/(A — B) 1,03,775 1.68,325




. Note: Manufactﬁi‘ing, seiling_and office overheads for a month are half of current month
expenses plus half of last month expenses.

IHustration - 3

On the bas:s of the following information ascertam whether the firm has surplus or
dcf‘ t:lency of cash.
: Normal periods Peak periods

. Desired days of cash T 5

Average daily outflow 50,000 80,000
Actual cash’ balance _ 1,50,000 1,80,000

Solution -

During normal period: The firm has a cash balance of Rs. 1,50,000. The average daily cash
outflows are Rs. 50,000. It means the firm has cash available only for 3 days (1,50,000/50,000)
as c_omnar{;d to amount of cash required for 7 days. Hence, the firm has deficiency of cash.

"~ During peak period: The firm has a cash balance of Rs. 1,80;000. The average daily outflows
are estimated-at Rs. 80,000. It means the firm has cash only%gr 2.25 days (1,80,000/80,000) as
compared to the amount that is required for 5 days. Henc®the $irm has deficiency of cash.

MHustration - 4 | O

- The following is the information pertain éta Co. Ltd.

Qs _ Quarter (Rs.’000s) - '
- I 2 3 4
Sales . @ 8000 10000 - 15000 . 20000

~Cash payments : - R _ o
Manufacturing expenses 8000 10000 7000 8000
General, selling & distribution 2000 5000 - 80000 - 2000

Purchase of equipment and _ . .
other fixed assets - 50 250 250 o 2000

The opemng palance of debtors is Rs 50, 00 000/-. The debtors atthe end of a quarter/are
Y2 of sales fo{ the quarter. The opening cash balance is Rs. 10,00,000 and the desived minimum
balance is R$. 6,00,000. Borrowings are made at the beginning of the quarter in which the need
will occur in muitiples of Rs.50,000 and are repaid at the end of the quarters.

Prepare a cash budget by quarters for the year and state the amount of loan outstanding at
the end of the year. :




Solution

: ] 2 3 4 TOTAL

A) Cash receipis '
Colicciion from debtors - '
From prior quarter 5000 4000 5000 7500 21500
From current quarter 4000 5000 7500 10000 26500
TOTAL (A) 9000 9000 - 12500 17500 - 48000 _

B) Cash payments :
Manufacturing expenses 8000 10000 7000 8000 33000
General, selling & dist. 2000 5000 8000 2000 17000
Purchase of equipment 50 250 250 2000 2550
TOTAL (B) 10050 15250 15250 12000 52550 |
(A-B) : (1050) (6250) (2750) 5500 (4550) |
Beginning balance | 1000 600 600 600 600 |
Surplus / Deficit - (50) (5650)0 (2150) 6100 (3950)
Borrowing {650) (2750) - (4550)

(deficiency + minimum cash required) @ : '

Repayment made ?\ _ 5500

Closing Balance Q“ 600 600 600 600
Loan o/s = 650 + 6250 + 27 500 % 4550 = Rs.87,00,000, '
(Figures within parenthesis & deficiency).
IHustration - 3

Prepare a cash budget of ABC Ltd. on the basis of following information. for the month of
April.

A. Sales: 20 % cash sales, 80 % credit sales, terms of credit ; 50%, 25%, 20% credit sales are
" collecied in the month of sales, a month after and second month afler, respectively. The
remaining 5% become bad debts.

B. Purchases: The firm buys enough goods each month to maintain its inventory at 3 times
the next month’s sales. The firm is given 5% discount on all its purchases if bills are patd
within 15 days and the firm avail all such discounts {creditors are then equal to 1/2 of that
months net purchases).

C. Cost of goods sold, without considering 5% discount is 50% of selling prices. The firm
records inventory net of discount.
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D. Other data is as under:

Sales : . Amount {Rs.)
January 2,00,000
Febroary - _ | 2,530,000
March : : ~3,00,000
April - 3,20,000
May : 2,40,000
~Inventory on 31% Masch $2,50,000
Cash balance on 31% March 60,000
Gross purchase in March 1,50,000 - :

seneral and administrative expenses budgéted for April are Rs. 60,000 including

depreciation of Rs. 15,000. Selling and distribution expenses amounts to 5% of total sales and

the payment will be made in the following month of sales. 80% of sales will be generated by
salesman who wiil yecetve 5% commission and it is payable one month after it has been made.

Solation

Cash budget for the month of April 0
a) Cash Receipts : ' O
~ Balance in the beginning 1% April/ 31" Maeh 60,000

Cash sales (320000 * 20%) ? 64,000
Collections {rom debtors Qs
( 250000%80% ) 40,000

Feb. sales 9%
March sales  ( 300000*80%"R5%) 60,000
Apri} sales { 320000*80%*50%) 1,28,000 2,28,000 -

Totad of (a) 3,52,000

b) Cash Payments

Payments for purchases

March(Rs 1,50,00005%* 1/2) 71,250 |
April(Rs 244000412 122,000 193,250
Selfing general and admin. Exp. (60,000-15,000) T 45,000
Selling & dist. Exp. @ 5% (3,00,000%5%) | - 15,000
Salesmen commission (3,00,000*80%*5%) 12,000
2,65.250
Cash balance 86,750




_Gross Net

_ _ Rs. Rs.
Desired ending inventory —-gross(240000%50%%3) 3,60,000 3,42,000
Add:cost of sales in April —-gross (320000%*50%) . 1,60,000 1,52,600
Total requirements _ 5,20,000 4,94,000
Less: beginning inventory —gross(250000%100/935) 2,63,158 - (2,50,000)

Purchases : 2,506,842 2,44,000

15.4 MANAGING THE CASH FLOWS

Cash, being a sensitive asset, should be regulated according to the needs. The flows of
cash should be properly managed in such a way to gainfully invest the excess amount and
rectify any deficits or inadequacies. The twin objectives of cash management are to accelerate -
cash inflows and decelerate cash outflows.

15.4.1 ACCELERATiON OF CASH INFLOWS

“Acceleration of cash inflows results in cash conseryation and reduction of cash balances.
Cash collections can be accelerated by reducing the timdygap between the sale of goods and
their cash collection. The reason for the time gap is be of mailing time { time taken by the
cheque in transit) and processing time (time ta the firm in processing cheque for interna!
accounting purpose). @

The amount of cheque sent by the %ers but not yet collected is the deposit float.
Greater the deposit float, longer g tinke taken to convert cheques into usable funds and
greater will be the cash requiremcMg, By speeding up the matling, processing and collection
time, the deposit float can € Yegduced and this can be done by (i) Decentralized Collection
Procedure / Concentration B¥kigf; and (ii) Lock Box System.

i) Concentration Banking - |

Here, a firm has a pumber of collection centers instead of a single collection center at the
head office. The collection centers collect the cheques from the customers and deposit in their
local bank accounts. The funds above a predetermined minimum are remitted to a Central /
Concentration Bank Account which will be at the head office where usually disbursements are
made.

This system results in saving of mailing and processing time, which should be compared |
with the cost 6f maintaining the system. This system should be adopted when savings exceed
the cost.

iiy Lock Box System

Some firms with large collection transactions introduce lock box system. Here, the post
boxes are hired at different collection centers where cash / cheques can be dropped in by the
customers. The firm’s local banker is given authority to collect the same daily from the locker |
and deposit the cheques in the firm’s account. For internal purpose, the firm can maintain |
records of the ¢cheques picked up.
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For the service rendered, bank charges fees or puts 2 condition to maintain a minimum -
balance with it. This system can be adopted only when benefits exceed costs.

!llusi:mtiﬂrn -6

X7Z L, sells the products through widely dispersed distributors in Northern India. It
takes on an average 10 days for cash receipts checks to become available to the company from
the day they are mailed. The company is contemplating the institution of concentration
barking as an aliernative for reducing the period. Such a system is expected to reduce the
collection period by 5 days. Currently, Rs.15,00,000 is the average receipts.

The conceniration banking would cost Rs.2,00,000 annuatly and the cost of funds is
20%.

a. Determine the net benefit/cost associated with concentration banking system.
b. It is estimated that a lock-box system, can reduce the colfection time by 4 days and its
annual cost would be Rs.5,00,000.

~ Between concentration banking and lock box system, which is better?

Solution _ 0

a) Cash released by concentration banking system: _
Rs. 15,00,000 x 5 days = Rs. 75,060,000 O

Savings (Rs. 75,00,000 x 20%) = Rs. V.go,ooo'
00,000

Less: Costsl . ' 2,00, .
_ Net savings . 13,00,000

b) Cash released by lock-box sy&. 15,060,000 x 4 days =Rs. 60,00,000

Savings (Rs. 60,00,000 x 20 %) Rs. 12,00,000
Less: Costs Rs. $,00,000
Net savings ' Rs. 7,00,000

The concentration banking system is better.
15.4.2 DECELERATING CASH QUTFLOWS

Trade credit is a costless source of funds as it allows us to pay the creditors only after the
credit period agreed upon expires. The dues can be withheld upto the last date. Uriless cash
discounts are offered, it is not '1dvantageous to make early payments.

Ceniralized procedure is followed, for decelerating disbursement. Payments are made
from a single central account, which is at the head office.

Some firms may like to take advantage of “payment float® which is the time gap between
the date of issue of a cheque and the actual date of presentation for payment by the customer
directly or through the bank. During this gap period, the firms can invest the “float’ amount to .
¢arn a return. But, this is a risky game, which shouid be played very cautiously.




15.5 DETERMINING OPTIMUM CASH BAL_'ANCE 3

~ Determining appropriate cash balance and investing temporarily idle cash in interest
earning safe assets or securities are the two other important aspects in cash management.

~ The financial manager has to maintain a sound liquidity position to- meet the maturing
obligations and at the same time ensure profitability. As idle cash earns nothing, holding of
excessive cash is a non-profitable proposition. A small cash balance may result in a weak _
liquidity position, but will have high profitability by way of interest earned on investment of
cash elsewhere. Therefore, every organization, irrespective of its size and nature, has to
determine an optimum cash balance, neither too small nor too large by a trade off between risk
and return.

A high level of cash balahce will result in lower transaction costs (sound liquidity
position) but will have high opportunity cost (loss of return on investment). Now, the manager
has to make a cost — benefit analysis for holding the required amount of cash. The costs of too
little cash (transaction costs) and the costs of too high cash (opportunity costs) have to be
balanced. The point, where the sum of two costs is minimum, determines the optimal cash

' balance.

Figure 1 _ _ : . 0
Y N
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Transaction costs -
0  Cash balance X
Any balance either below or above the optimum level results in higher costs. o

Activity — NI

What is optimum cash balance? _ o l

...................................................................................................................

15.6 INVESTMENT IN MARKETABLE SECURITIES

Itisa fact that receipts and disbursements are not completely predictable. There may be a
} surplus or deficit. Whenever there is a surplus cash, it should be invested for earning income
without depriving of the benefit of liquidity of funds. The choice of investment of any idle

vash balance for a short penod depends upon three factors. They are: 305
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iy  Safety: Investment should be made in very safe securities free from de{_"ault risk (i.e.
defavit iix timely payment of interest and repayment of principal amount).

i)  Matarity: The investment shall mature in a short span of time.
ili) Marketability: There should not be any difficulty in converting the asset back intq
cash. The asset is considered as highly marketable and highty liguid, if it can be sold

quickly.

Government Securities and Commercial Pepers are’ the examples of the assets, which,
satisfy the above criteria. - ' ' '

15.7 CASH MANAGEMENT STRATEGIES

The financial manager can maintain a low level of cash by efficiently managing the cash
cycle. Cash cvele refers to “the process by which cash is used 1o purchase material for the
production to the point when cash is collected from the sale of the finished product and
ultimately results in collection of receivables.”

Cash Cycle = Average number of days fer collectingaccounts receivables (+) average

age of inventories (—) average_nuthper of days for payment of
accounts payables.

Lower the cash cycle, greater is.the cash cr and lTower will be the minimum

operating cash balance to be maintained.

Cash turnover refers to “the ru -@; of tithes the firm uses cash during each year”. It is

-caleulated by dividing the number of 5 112 year with the number of days.in a cash cycle.

When the number of days in a cyelS are less, automatically the minimum. cash balance
required gets reduced. as it is ascy d by dividing the {irm’s fotal annual outiays by the cash
turnover rate. '

Cash Turnover = No. of days in a vear {+) Cash Cycle days
Minimum Cash Balance = Annual Cash Qutlay (=) Cash Turnever

The aim of the firm should be to reduce the minimum cash balance required t be
maintained. This can be done by following certain sirategies.

As accounts receivable, inventory and accounts payable are the components of cash cycle,
the period of cash cyele can be reduced by stretching accounts payable or reducing the lock-in-
period of inventory or speeding up collection of accounts receivables or all of these strategies.

Accounts payabie can be stretched by delaying the payment as much as possible without
alfecting the firm’s credit standing and availing the cash discounts when offered,

inventory period can be reduced by increasing the inventory turnover rate and avoiding
stock-outs by an efficient inventory production management, ' o




Speed up collection of accounts receivables without losing further sales due to high-
pressure collection techniques. Cash discounts technique may be employed to achieve this
objective, if they are economically justifiable.

Hlustiration - 7

With the help of the following information, you are requil‘cd lo determine:

1. The cash cycle and cash turnover.

2. Minimum amount of cash required to be maintained to meet payments as they become
due. '

3. Savings by reducing the average inventory holding period by 40 days.

a) Average collection period 30 days, average stock holding period 60 days and
average payment period 40 days.

b} The company spends an amount of Rs.100,00,000 p.a..

c) Assume a 10% rate of interest.

Solation

i) Cash cycle = 30 + 60 — 40 days = 50 days. 0

Cash turnover = 360 = 50 = 7.2 times.

Total opeg{g%annual outlay 100

it} Minimum operating cash = = Rs.13,88,889

@&T‘OVCI‘ T2
iiiy Cash cycle = 30 + 20 — 40240 da
Cash tumover = 360 = 10 = imes.

Minimum operating cash = 100 + 36 =Rs. 2,77,778.
Reduction in investments =Rs. 13,88,880 - 2,77, 778 =Rs. 11,11,111
Savings =11,11,111 X 10% =Rs. 111,111

lllﬁstration 8

From the following information, cafculate cash break even point,

Output and sales . 50000 units.
Selling price per unit ' Rs. 20/-
* Fixed costs Rs. 50000/-

(including depreciation Rs. 10000)
Variable cost per unit Rs. 10/-

Assuime there is no time lag in payment.
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Solution

Cash fixed costs - 40000
" Cash Break even point = = = 400 units
Cash contribution per unit 10

15.8 SUMMARY

Cash is the most liquid and the least productive asset. It is considered as the fifeblood of a
business firm. Transactions motive, precautionary motive and speculative motive are the three
motives for holding cash. There should be an adequate amount of cash balance neither more
nor less. An excessive cash balance lowers the profitability though ensures liquidity. A lower-
balance increases profitability but endangers liquidity position. Therefore, there should be an
optimum level of cash balance. Any amount in excess of minimum balance should be invested
temporarily in safe, tiquid and marketable securities. '

The firm should plan its cash requirements on a short run basis., Cash budget is a useful

too; for forecasting its cash inflows and cash outflows.

The aim of the firm should be to accelerate cash inflows and decelerate cash outflows by
following appropriate strategies. Cash should be pr@lanned, controlled and managed.

15.9 SELF ASSESSMENT QUE@NS

A. Short Answer Questions ?\ '
1. Why does a firm need casp™Expl&in briefly the motives for holding cash.

P
2. Explain the different fac%sh management.
3. How optimum ca@ce is determined?
4. Explain the strategies 0f cash management.
B. Long Answer Questioﬁs _ |
1. What is Cash budget? Exptain the importance of cash budget.
2. “In managing cash, the finance manager faces the. problem of compromising the

- conflicting goalé of profitability and liquidity”. Comment.

3. What is cash cycle and how can it be reduced?
Exercises

1. Prepare a cash budget for 6 months-ended 31-12-2000 from the following informatidn.

. (Rs."D00)
PARTICULARS JULY AUG SEP  OCT NOV  DEC
Rs. Rs. Rs. Rs. Rs. Rs.
Sales 100 200 150 250 300 70
Purchases 6 105 10 20 36 235
Manu. Wages 12 15 21 - 155 15 14.75

Fac. Overheads _ 10 10 10 10 10 10




Office Expenses § 8 8 8 8 8
S&DExpenses - 5 4 6 8 5 7

. Dividends received in the month of July and December Rs.50,000 each.

2. Sale of old machinery in the month of September Rs.100,000,

fad

Equipment . purchased in the month of September payable in the month of
MNovember Rs.6,00,009. :

i_oan taken in the month of Qctober Rs.5,00,000. '_
Dividends paid in the month of December Rs.500,000.
Purchases and sales are on one-month credit basis.

The time Jag in payment of wages is 15 days.

el IS

Cash balance on Julylst was Rs.-'2.00,000.

Note : Manufacturing wages to be paid in a month = Half of current month wages and half of
last month wages.

(Answer: Closing cash balance at the end of December Rs. 4,88%25)
2. From the following data ascertain whether the firm li: surphweor deficiency of cash :

The financial manager feels that the safety level s provide suﬂ"]éient cash to cover
cash payments for 7 days and the average daily utflows are 6000 and the actual cash

Rs.10,000, 12,000, and 20,000. Th oe cash an outflow comes to Rs.20,000 .the finance
manager desires sufficient cash to Ogfr cash payments for 5 days™ during the peak period.
The actual cash balance was Rs.150,000.

balance is 50,000.
~ During the three busiest days inée mZth of December, the firm’s cash outflows were

(Answer: Normal Period : Surplus and Peak Peri od: Surp]us)

3. A Company purchases materials|on credit and makes payments within 40 days. Its debtors
should pay the amounts within 43 days. On an average, it takes 50 days to pay its accounts
pavable and receive its accounts receivable in 60 days. The average age of inventory. is

100 days. Determine the firm’s ciash cycle and cash turnover.

(Answer: Cash Cycle — 110 days and Cash Turnover = 3.27 times)

4. ABC co. ,.Ltd wants to introduce the lock-box system. It is estimated that the lock-box
system shall reduce the average collection period by 5 days. The credit sales of the
company are estimated to be Rs. 500 lakhs per annum. The cost of funds for the firm is
20%. The cost of lock-box system is Rs. 200000 p.a. '

Advice the ARC co. Ltd.

(Answer: Net loss Rs. 61,100. Therefore, jock box system is not advisabie).




5. Beta co. Ltd: On an average sells 100000units. @ Rs. 50 p.u. Assuming that the total fixed
chiarges (other than depreciation) Rs. 1000000/, depreciation Rs. 200000, variable cost Rs.
10 p.u. Calculate the cash break even point. -

{Answer:

25,000 imits)

6. From the following information draw a cash budget for a period of 6 months ending June.

(Rs. *000s)
iy Month . Sales Production expenses . Other expenses
' ' Rs. . Rs. Rs.

November 500 30 _ | 47

Decomber 600 | 40 50

January 300 20 40

February 400 15 : 30

March 500 ' 20 | 20

April 300 30 15

May 200 40 4 . 20

June 250 _ 50 : 30

i) 50% of the sales are on cash and nce on credit.

i} The company has a gross m?@f 30% of sales.

iv)  40% of the credit s%&: lected in the month following the sales, 30% in the
second month and 3 e third month. . _

v) Raw material% sale of each month is purchased orie month in advance on a
credit for two mogH. :

vi) The tfrﬁg lag in the payment of production expeliiises is one-third of a month and of
other expenses 2 d month.

vil} :A minimorm c:;ish balance olf Rs. 100000/ is to be maintained. Amount can be
borrowed @ 15% p.a. and the inferest being payable on monthly basis.

‘(Ansﬁeri

.Closing Balance at the end of June Rs. 3,21,537)
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UNIT — 16 : RECEIVABLES MANAGEMENT
Objectives
 The objectives of this Unit are to;
-« understand the importance of trade credit;

* examine the effects of change in credit po]lcy, and

o discuss the aspects of credlt pollcy

Str_uctu_r_e

16,0 Introduction

16.1 Meamng

16.2  Objectives of Receivables Management
16.3  Costs of Credit Extension o

164  Benefits of Credit‘Exténs_ion -

16.5  Credit Policy

16.6  Aspects of Credit Pohcy R . 0
16.6.1 Credit Terms :
1662 Credit Standards O |
1663 Credit Analysis | ?s |
1664 Collection Policy Q’ "
16.7  Effects of change in Credit P L
16.8 Factormg _ % o

169 Typesof Factori ng

16.10  Illustrations

16.11 Summary

16..12 Self Assessment Questions
16.13 - Further Readings
16.14 Key Words

16.0 INTRODUCTION

_ A firm can sell the product either on cash or on credit. Trade credit arises when a firm
sells its products or services on credit i.e., allow the customers a reasonable period of time to
pay for the goods or services purchased. A firm’s investment of funds in account’s receivable -
involves a trade off between profi tability and risk. The optimum in’vestment is determined by

comparing benefits to be desired from a particular level of mvestment with the cost of
maintaining that ]eve]

31




312

16.1 MEANING OF RECEIVABLES

The term ‘Receivables’ refers to the debt due to the firm from the customers for the sale

of goods or services rendered by the firm in the ordinary course of business. Accounts

Receivables are created in the firm, when it sells goods or services on credit basis. Trade credit
is a technique to increase the sales of the firm. Trade credit is extended to customers to attract
the new cusfomers and to protect the current sales against emerging competition.

The following are the features of accounts receivables.

1) The firm loses the time value of money by keeping its money tied up in accounts
receivables thus resulting in opportunity cost. Had the money tied up in receivables
been invested elsewhere, the firm would have earned a return, which is foregone now.

2) The firm runs the risk of the amounts due from the receivables not being paid.

3) The economic value of goods or services is passed on to the customer immediately
while the seller expects an equivalent value to be received later on.

As substantial amounts are tied up in receivables, there should be a careful analysis and
proper management of receivables. '

AN |
16.2 OBJECTIVES OF RECEIVABLBSMANAGEMENT

The purpose of trade credit is neither t imize the sales (if so, all sales of the frm-
would have been on credit basis) nor t&Majmize the risk (if so, all sales would have been on
cash basis only). The objective of ge firf§ is to manage its trade credit in such a way to expand
its sales with an acceptable le isk. Trade credit is so managed to achieve an optimum
level of sales 1o keep the cggts of Wgde credit at a minimum and to maintain an optimum level
of receivables by achie rade off between the costs of extending credit and benefits
accruing from it..

16.3 COSTS OF CREDIT EXTENSION

The costs of credit exiension are given below.

1. Opportunity cost: The use of credit results in blocking up of funds in receivablcs,
thus, foregoing the return which could have been earned on the investment of funds
blacked in receivables. '

2. Administrative costs: The maintenance of receivables calls for invéstigations to he
carried out to find out the credit worthiness or otherwise of its customers.

3. Cost of collection: For an effective collection of receivables, several persons or
collection agencies arc to be appointed to remind the customers to make payments
which involves a cost.

4. Bad debts: Invariably, some amount of bad debts would be incurred because of
default en the part of delinquent customers. In order to reduce the bad debts, cash
discounts may have to be offered to encourage the customers to pay their bills beflore
the due date, which is again a loss to the firm.




Activity —1

State the costs of credit extension..

....................................................................................................................
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16.4 BENEFITS OF CREDIT EXTENSION

The benefits of credit extension are:

o Expansion of sales: Customers may have to be motivated to buy goods with the offer
of credit terms. Receivables enable the firm to effectively push its sales in the market.

¢ Increased proﬁt:. With the increase in sales, profits also increase, with fixed cost

however remaining constant.

" Too much investment in re_ceivab]es (liberal credit policy) blocks the funds and poses _

liquidity risk apart from resulting in opportunity loss. But, at the same time, sales increase and
profits also increase, as fixed cost remains constant. ThereforeNg trade ofT between liquidity
and profitability is a must. '

The point' of intersection between liquidity and plity curves determine the optimum

credit policy, which is presenied below. ?\
Figure 1 '

@ ~, Profitability.
o . '
.=
o .
L
>
g
5 Optimum
g
v
S
Liquidity
O , Credit 'policy : X

-Tight #————— Loose

16.5 CREDIT POLICY
The firms extending credit can follow either a Jenient policy or a stringent policy.
Lenient / Loose / Expansii’e Credit Policy

When a firm extends credit to the customers whose creditworthiness is doubtful and for a
very long period, then the firm is said to be on a liberal front in terms of credit. No doubt, sales




will increase resulting in increased profits but at the same time, the firm faces a problem of
liquidity, increased bad debts, collection costs and loss on account of cash discount offers.

Stringent / Tight / Restrictive Credit Policy

Under this policy, the firm is cautious in extending trade credit. Only those customers
who have proven their credit worthiness are offered credit. As a result, all costs connected with
trade credit are minimized, but, at the same time, sales and profit margins are restricted.

Therefore, the firms normalty follow a credit policy, which is neither two lenient nor too
stringent credit policy. Here, the objective of credit management is fo achieve a balance
between a stringent and lenient policy that maximizes the overall return of the firm.

 Activity - 11

Distinguish between lenient and stringent credit policies. -

...................................................................................................................

16.6 ASPECTS OF CREDIT POLICYN\)

The importaht aspects of credit policy a@it terms, credit standards, credit .anaiysis
-and collection policies. ?\ ;
16.6.1 CREDIT TERMS

The repayment terms Mized of all the firm’s credit customers are specified by a firm’s
credit terins. The credit te ide (a) credit period (b) cash discount and (c) cash discount

period. Credit terms may be stated as “2/10 net 30” which mean that the purchaser has to pay
the bill amount within 30 days which represent the credit period. 2/10 indicates 2% cash
discount, which can be availed if the purchaser pays the bill amount within 10 days after the
beginning of the credit period. The period 10 days has reference to the cash discount offer
period within which the cash discount offer can be availed of

16.6.2 CREDIT STANDARDS

Before granting the credit to the customers, the firm should analyze their credit worthivess.
This involves an analysis of five C’s of credit viz., character, capacity, capnal collateral and
congditions.

»  Character refers to the willingness of the customer to pay the bill. The customers past

payment history as well as any pending or resolved legal judgments against him would
be checked.

¢ Capacity shows the ability of the customer to pay. Here, the emphasis is on liquidity.

* To assess the Capital base, the firm should examine the net worth of the customer.
The financial strength of the applicant is reflected by the ownership position.
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e The firm has to examine the kind of collavcsa! sa‘-curity'oﬁ’ered by the customer in
' securing the credit.

¢ General economic and business conditions also play a ic:- 'n granting credit. For e.g.,
if the firm has excess’inventory of the items the customer is willing to purchase, then
the firm may be willing to sell such items on more favorable terms of credit or even to
less credit worthy applicants. '

16.6.3 CREDIT ANALYSIS

If the firm has previously extended credit to the applicant, it witl have its own information
on the payment history of the applicant. There will always be a problem in obtaining financial
and qualitative information about the new customers. The company may analyze the financial
statements of the customer, obtain credit information from the applicant’s banks, ask the
customer to provide a list of references or the names of companies with whom the customer

‘has transacted in the past and may also obtain information by interviewing the customer or
visiting his place of work. '

Once the firm obtains the information and decides to extend credit to the applicant, the
amount and duration of the credit has to be decided. In case of a frequent buyer, a line of credit
is established avoiding the need to investigate each order frgm the customer. The line of credit
shows the maximum amount and maximum period of tﬂt the firm would extend to the
customer. In case the customer wants an extended periodNa{fredit, a cost benefit analysis of
extended credit period would be made and then a n would be taken,

Aciivity - III v
Describe credit analysis. : .I

'16.6.4 COLLECTION POLICY
It is the procedure adopted by the firm to collect the amount due on its receivables. The
effectiveness of the policy can be evaluated by a reduction in the level of bad debt expenses.

To encourage prompt payment of firm’s dues, cash discounts arc offered to the customers.

To speed up the collections, the company may design a policy of sending a letter or call in

the customer on telephone few days before the payment becomes due. When the bills become .

overdue, a visit to the customer may prove to be effective. The firm should try to understand
the problems of the customer for not paying and if they are found to be genuine, the firm
should not take stringent action. Legal action should be the last resort. In some cases, it may
prove to be worthless when the customer becomes bankrupt.

If the firm is strict with regard to the collection policy in case of permancnt but
temporarily slow payers, they may get offended and shift to the competitors and the firm loses
its permanent customers. At the same time, if the firm is lenient in its collection policy, bad
debts may increase and profitability would be affected. Therefore, the firm should follow an
optimum collection policy by achieving a trade off between costs and benefits, which
..maximizes profitability and the value of the firm. '
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16.7 ¥FFECTS OF. CHANGE ! CREDIT POLICY

A change i any of the variables of credit policy will have an impact on the revenues and
costs, thus affecting the profitability of the firm. ' ' '

* ' Change in credit standards: A relaxation in credit standards will result in additional

- profit contribution from sales which has to be compared with added costs of the
marginal investment in accounts receivables and the cost of marginal bad debts. If the
benefit exceeds the cost, credit standards should be relaxed, otherwise, present
standards should be unchan ged.

» Change in credit terms: Credit terms include cash discount and credit period. By
' Initiating or increasing cash discount, sales volume would increase, chances of bad
debts would reduce and average investment in accounts receivables would reduce
leading to an increase in profit. At the same time, the amount of cash discount offered
would be a loss. By extending the credit period, the costs that would be incurred would
be in the form of additional bad debts and opportunity cost of additional investment in
receivables. The positive effect on profit would be due to increased sales volume. A
-cost'benefit analysis will enable the firm to take a right decision.

¢ Change in collection effort: With a tight collectiomMgolicy, chances of bad debts and
investment in accounts receivables would redudy du to reduced collection period
having a positive effect on profits. But, at agme time, the negative effect would be
because of a decline in sales voluine ande'in collection expenses. Therefore,
savings should be compared with cosggand theh a decision should be taken with regard
to the collection efforts, % :

Important Formulae Q“

Investment in Accounts Re bles = Total Cost / Debtors Turnover
Debtors Turnover = No. of days in a year / Collection Peﬁod
Opp_ortuﬁity Cost = Funds Blocked x Rate of IReturn on Investment
Return on Funds Released = Funds Released _X Rate of Return on Investment

| Funds Blocked = New Investment — Origi nal Investment in Accounts Receivables
Funds Released = Original Investment — New Investment in Accounts Receivables

A comparison is always made between present position and new position to see if there is
a benefit or additional cost incurred due to shifting from present policy to a new policy.

16.8 FACTORING

In large concerns, the management of receivables may be difficult and the firm may be
exposed to more and more default from the customers. Therefore, large concerns may entrust -

‘the work of collection of receivables to specialized organizations (called Factors) which are

engaged in receivables management.

Factoring is-a method of financing whereby a firm sells its trade debts at 2 discount to a
financial institution. In other words, factering is a continuous arrangement between a financial




institution (namely the factor) and a firm {namely the client) which sells goods and services to
trade customers on credit: As per this arrangement, the factor purchases the clients trade dents
including accounts receivabie either with or without recourse to the client and thus exercises
‘control over the credit extended to the cusiomers and administers the sales tedger of hus ¢lient.
To put it in 4 layman’s language, a factor is an agent who collects the dues of his client for a
certain fee.

The Kalyana Sundaram Committee has heralded the entry of factoring in India mainly to
mitigate the diflicultics faced by the small scale entrepreneurs, many of which were unable to
collect their receivables from large corporate to whom they have invoice supplics.

Facioring Procedure

Under an ag‘recmeht between the selling firms and the factor firm, the factor evaluates the
credit worthiness of the potential customers. On the basis of the evaluation. the factor fixes
limmits for the customers of the client indicating the extent and period for which factor is
prepared to accept the client debts on such customers. The client after seiling the goods to the
customer, sends the invoice to the factor. The factor pays an advance to the client and the
balance is paid on maturity or on payment by the cusiomer. At the end of the credit period, the
customer makes the payment of the invoice to the factor.

Sale of gogds
<] { ) >
- 3 /

Buyer of Alc
Receivables

Figure 2

Selling firm of “actor

client

t1

Payment on

[ Eue'date (H W

Sends on
Inrvoice (2)

Advance payment (3) v

Final Payment (5) v

<t

Thus, the factor provides debt management services relieving the seller of the burden of

administration of accounts reccivable and save the administration cost. The scller’s funds are

relcased instead of getting blocked in receivables.

For the services rendered, the factor may charge substantial fees and cominission for the
collection of receivables. Though factoring is a costly service, some firms may find ir more
ecottomical than to have their own collection department.




16.9 TYPES OF FACTORING

The factoring services can be classified as under:
1. Recourse Factoring

In case of a recourse factoring, the factor can have a recourse to the seller if the buyer is
not paying the amount. Thus, the risk of bad debis is of the supplier. It'is also known as "Pure

“Factor'. Here, the factor does only the work of collection of the receivables. In case of default,

the setling firm will have to refund the amount to the factor together with the charges as per the
agreement,

2. Non-recourse Factoring

In case of Non Recourse, the factor assumes the risk and proceeds against the customer in
case of bad debts. This type of factoring is also known as “Full Factoring” as the factor
undertakes ali the activities like evaluation of credit worthiness, LO]ILCUOH of debts and
assessing the risk of bad debits.

3. Disclosed Factoring

Here, the name of the factor is disclosed in the@ by the seiler asking the buyer to
make payment directly to the factor named then

4, Factoring with Banlk Participation ?“ | :
Here, the factor pays an adva the’buyer and the bank finances that portion of debt

which the factor has heid in reserve)

3. Export Factoring @ .

The factor provides factoring services only in case of export dehts,
Activity — 1V

Distinguish between recourse factoring and non-recourse factoring.

.............................................................................................................

16.10 ILLUSTRATIONS

THustration - 1

From the following calculate average age of receivables.

t. Sales (all credit sales) for the year © Rs.2,00,000
Opening accounts receivable ' o Rs. 1,060,000
Closing accounts receivable : : Rs. 50,000




Soluticn

Average Accounts Receivables = (Opening Receivables + Closing Receivables)/ 2

(1,00,000 +50,000) / 2 = Rs. 75,000

Average Receivables Turnover = Credit Sales / Average Accounts Receivables

2,00,G00 /75,000 = 2.66 times

Average age of Receivables = Months or days in a year / Average receivables turnover

~12months /2,66 times = 4.51 months
Illustration - 2

A Company is selling 10,000 units @ 50 per unit. All sales are credit sales. The costs of

producing and marketing the units — Dircct wages Rs.5 per unit, Direct materials Rs.5 per unit,
Variable overheads Rs.15 per unit, selling and distribution costs per unit Rs. 10 and General
and Administration costs are Rs.5,00,000. The average collection period may be assuined to be
30 days. Calculate average investment in receivables.

Solution 0
Variable Cost 10,000 units x 35 = s. 3,350,000

R
Fixed Cost Rs. 5,00 @

Total Cost R 000

Average Receivables Turnover = Q@ys ina vear/ collection pe;;iod
= 360 /30 = 12 times

Average investment in receivables a= Total Cost / Receivables turnover
=8,50,000 / 12 = Rs, 70,833

[lustration - 3

The following are the details regarding the operations of a company during a petiod of 12
months. _ :

Sales Rs.20,00,000
Selling price per-unit Rs.10
Variable cost per unit Rs.5
Average cost per unit Rs.8
Collection period 60 days

Calculate Average investment in Receivables and also Calculate fixed cost.
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Solufion

Average Cost (Total Cost) 2,00,680 = 8= Rs. 16,00,000
Less Variable Cost 2000005 %= Rs. 10,00,000

Fixed Cost _ Rs.  6,00,000

No. of units = 20,00,000 / |0 = Rs. 2,600,000

Receivables turnover = 360 /60 = 6 times

Average investment in receivables = Total Cost / Ruceivables turnover

=16,00,000 / 6 = Rs. 2,66,667
THustration - 4
The following are the details regarding operations of a firm during a period of 12 months.

Sales Rs.50,00,000

Selling price per unit " Rs.25

Variable cost per unit " Rs.i2 0
Average cost per unit Rs.15

Credit aliowed to custofners 40 dayO

The firm is considering the propos a more liberal exiension of credit which will
result in increase in the average c stiomperiod from 40 days to 50 days. This relaxation is
expected to increase the sales by QUM its existing level.

You are required to@ the firm regarding the adoption of new credit policy,
presuming that if firms require¥rate of return on investments is 20%.

Solution )
Present Future
Rs. Rs.
Variable Cost (2,00,000 x 12) \ 24,00,000 33,60,000 (2,80,000 x 12)
 Fixed Cost (balance) 6,00,000 6,00,000
Total Cost (2,00,000 x 15) - 30,000,000 - 39,60,000
Sales (2,00.000 x 25) 50,00,000 70,00,000 (2,80,000 x 25)
Profit 20,00,000 . 30.40,000

Increase in Profit : 30,40,000 - 20,00,000 = Rs. 10,40,000 (benefit)

30,00,000  39,60,000

Average Investment in Accounts Receivables
360740 360/60

Bs. 3,33.333 Ks. 6,60 700
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Increase in the investment in Accounts Receivables 1 6,60,000 - 3,33,333 = Rs. 3,26,667
(funds blocked)

Oppommit}f Cost = runds Blocked x Rate of Return

= 3,26,667 x 20% = Rs. 65,333 {cost)
Net benefit from the new proposal = 10,40,000 — 65.333 = Rs. 9,74,667
As the new proposal results in a net benefit, accept the new proposai. '
Illustration - 5

A company in the process of pushing up its szles wants to relax its credit pblicy from the
average collection period of 30 days to 60 days. Presently it is sefling 50,000 units @ Rs.25

per unit. The variable cost per unit is Rs.10 and the average cost Rs.20 per unit. Due to

relaxation of the credit pelicy, their sales are expected to increase by 20%. Bad debts will
increase from 2% to 5% due to the relaxation.

- You are required to advise whether the company should retain its credit policy if the
firm’s required rate of return is 25%.

Solution
Prese Future
Rs. " Rs,
Variable Cost (50,000 x 10) ?&00 6,00.000 (60,000 x 10)
Fixed Cost (baiance) 58 0.,00.0 ' 5,00,000
Total Cost {50,000 x 20) Q i0,00,000 11,006,000
Sales (50,000 x 25) @ 12,50,000 15,00,000 (60,000 x 25)
Profit ©2,50,000 4,00,000

Increase in Profit : 4,00,000 - 2,50,000 = Rs. 1,50,000 (benefit)

10,00,000 11,00,000

Average Investment in Accounts Receivables : :
360/30 360/60

Rs. 83,333 Rs. 1,83,333

Increase in the investment in Accounts Receivables : 1,83,333 - 83,333 = Rs.1,00,000
(funds blocked) :
Opportunity Cost = Funds Blocked x Rate of Return
= 1,00,000 x 25% = Rs. 25,000 (cost)

Bad Debts = Sales x Bad debts % .
S12,50,000x29%  15,00,000x 5%
Rs. 25.000 = Rs. 75,000
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[nerease in bad debts : 75,000 — 25,000 = Rs. 50,000 (cost)
Total Cost = Rs. 25,000 + Rs. 50,000 = Rs. 75,000

Total Benefit = Rs. 1,50,000 _

Net Benefit = 1,50,000 — 75,000 = Rs. 75,000

Accept the new proposal.
Hiustration - 6

The Financial Manager of the firm feels that the funds are getting lacked for long periods
in the Receivables and therefore wants to tighten the credit policy. . '

~ Currently the firm is selling 25,000 units @ Rs.100 cach, the variable cost and average
cost being Rs.50 per unit and Rs.75 per unit respectively while the average collection period
is 90 days and the bad debts amount to 5%,

The proposed credit policy has an average co]iecfion period of 40 days. As the collection

procedures are tighténed the sales are expected to fall by 1,000 units and the firm has to incur
Rs.30,000 towards collection charges. Bad debts will be 2% on sales.

Assuming a 25% rate of return on investments, wh@d be your recornmendation.

Solution
Present Future

. Rs Rs. o
Variable Cost (25,000 x 50) ,;0' ~12,00,000 (24,500 x 50)

Fixed Cost (balance) 6,25,000

Total Cost (25,000 x 75) 75,000 18,25.000

Sales (25,000 x 100) @ 25,00,000 | 24,00,000 (24,000 x 100)
Profit 6,25,000 5,75,000

Decrease in Profit : 6,25,000 — 575,000 = Rs. 50,000 (cost)

18,75,000 18,25,000
Average Invesninent in Accounts Receivables : — '

360/90 360/40
Rs.4,68,750 Rs.2,02,778

Decrease in the investment in Accounts Receivables :
Rs.4,68,750 - Rs. 2,02,778 = Rs. 2,65,972 (funds released)
Return on Investment on funds released = Funds Released x Rate of Return

2,65,972 x 25% = Rs.66,493 (benefit)

Bad Dcbts = Sales x Bad debts % .
2500,000x 5% 24,00,000 x 2 %




= Rs. 1,25,000 = Rs. 48,000

Decrease in bad debts : Rs. 1,25,000 - Rs. 48,000 = Rs, 77,000 (benefit) '
Additional Collettion Charges = Rs, 30,000 (cost})

Total Cost = Rs. 30,000 + Rs. 50,000 = Rs. 80,000

Total Benefit = Rs. 66,493 + Rs, 77,000 = Rs. 1,43,493

Net Benefit = 1,43,493 — 80,000 = Rs. 63,493

Accept the new proposal.
Ilustration - 7

Beta Company Ltd. has an annual sale of R$.60,00,000 and is currently extending 40 days
credit to the dealers. 1t is felt that sales can pick up considerably if the dealers are wiliing to
carry increased stocks, but the dealers have difficulty in financing their inventory. Beta
Company Ltd. is, therefore, considering shifts in credit policy. The following information is
available.

The average collection period for the current policy is @5

Variable costs @ 75% .
Fixed costs Rs.10,00,000
Requiréd return on investment 25% ?\
Credit policy Average col@’ Annual sales Bad debts
' . (Rupees in lakhs}
A @‘ 65 0.5
B 6 N 80.° ~0.75
C 72 160 1.75
D 90 120 6.00

Determine which policy the company should adopt.

Solution
' (Rs. In Lakhs)
Particulars Present Policy A Policy B Policy C Policy D
Sales Revenue | 60 65 80 100 120
Less Variable Costs 45 48.75 60 75 90
Contribution _ 15 16.25 20 25 30
Less Fixed Costs 10 10.00 o 10 10
‘ Profit . 5 6.25 10 15 20
& ~a) Increase in protit - - 1.25 5 0 15
Investment Turnover  360/20=18 360/45=8  360/60=6  360/72=5  360/90=4 123




Investment in

Receivables {Rs.) 55/18 58.75/8 70/6 85/5 160/4
=3.06 =734 =11.67 =17 =25
Funds blocked(Rs.) - 428 8.61 13.94 21.94

(increase in Investment)

b} Cpportunity Cost (Rs.)

(Funds blocked X Rate) - 1.07 2.15 3.49 5.49
¢) Bad Diebis - 65 x.5% 80 x.75% 100x1.75% 120 x 6%
(Sales X Bad debts %) (Rs.) - 0.325 0.60 1.75 7.2
Total Cost (b + ¢) (Rs.) - 1.395 2.75 524 12.69
Net benefit / loss (Rs.) - (-)0.145 225 4.76 231

Policy C should be adopted as it yields maximum profit.
Ilnsiration - 8
A company currently has sales of {,00,000 unitsN@Rs.50 with an average collectior:

period of 96 days, the variable cost and the average cOgl bging Rs.30 and Rs.40. Presently the
company is contentplating 1o offer 3% cash disQ‘or payment within 15 days.

ft is expected that the change in cregit ter i1l result in increase in sales to 1.50,00t
units and the average collection period “%to 60 days. However, due to increased sales.
imcreased working capital required be Rs.5,00,000. Assuming that 40% of the total salcs
will be on cash discount and ZSQMQ required rate of return on investment should the

proposed discount be offered?
Solation a .

Present _ Future _
Rs. Rs.
Variable Cost (1,00,000 x 30) . 30,00,000 45,00,000 (1,50,000 x 30
Fixed Cost (balance) 10,00,000 10,00,000
Total Cost (1.00,000 x 40) 45,00,000 55,600,000
Saies (1,460,000 x 50) 56,00,000 '?S,O0,000 (1,540,000 x 30)
Profit \ 16,06.000 20,0¢,000

Increase in Profit : 20,00,000 — 10,00,000 = Rs. 10,00,000 (benefit)

Cash Discount ~ Nit 75,00,0000 x 5 % x 40 %
= Rs. 1,50,000 (Cost)

Additional Working Capital 5,00,000 x 25% = Rs. [.25,000,(Cost)




44.00,500 55,00,040

Average favestment in Accounts Receivables
360/90 360/60

Rs.10,00.000 Rs. 9,16,667

Decrease (i the investmesit in Ac.oums Receivables :

e 1006 20U - Rs. Q16,657 = Rs. 83,333 (funds released)

Reaturm on nvestment = Funds Relezsed x Rate of Return
£3.333 x 25% = Rs. 20,833 {henehit)

otal Cost = ks, 1,253,000+ R+, 1,506,000 = Rs 2,75,000

Total Renefit = R 10,00,000 + 20,833 = Rs. 16.20,833

et Benefir = 1220253 .- 2 77 (00 = Rs. 7,45.833

the new proposal.

Ilastration — 9

A company has credit sales of Rs.50,00,000 and iﬁgﬂ collection period is 50 days.

The past experience indicates that bad debts losgessare arfund 0.50% of credit sales. The
company spends about Rs.1,50,000 per annum inistering its credit sales. These are
fi’s receivables. He will charge 1.5%

avoidable costs. A factor is prepared to the™f
commission. He will also pay advance ag ceivables to the firm at an interest rate of .

1 5% atier withholding 5% as reserve@i the cost of factoring?

Solution 2 .
Calculation of Average ReceWables = 50,00,000

360 /50
=Rs. 6,94,444

Factoring Commission = 1.5 % of Average Receivables
= 6,94,444 x 1.5 % = Rs. 10,416.67

Reserve @ 5 % of Receivables = 6,94,444 x 5 % = Rs. 34,722.20
Advance payable by Factor = 6,94.444 — 10,416 - 34,722 = Rs. 6,49.306
Interest Chargeable {@ 15 % = 6,49,306 x 14 9% x 50/360 = Rs. 13,527

Net Amount of Advance = 6,49,306 — 13,527 = Rs. 6,33,77%

Cost of Factoring :

Commission Re, 10.416.67
interest Rs. 13,527.00
Total © Rs.23,943.67
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Annualised Cost 23,943 x360/50 = ks, 1,72,394.42

Less:

Savings in bad debts 50,00,000 x 0.5 % = Rs. 25.000.00
Administrative Cost = Rs, 50,000.00
Net Cost ' =Rs. 87,364.42

 Effective Rate of Cost = (97,394, 42 X 100)16 49,306 = 14.99 % or 15 %

16.11 SUMMARY

Accounts Receivable is the firm’s extension of credit to its customers. Trade credit is a
technique to increase the sales of the firm. [t helps to retain the present custoriers and attract
the ew ones. The objective of the firm is to manage its trade credit in such a way as to expand
its sales with an acceptable level of risk. It is necessary 1o maintain an optimum level of
receivables by making a trade off between thc costs of extending credit and benefits accruing
from it.

Trade credit results in certain costs like opportunity cgst, cost of collection, bad debts and

_ increased administrative expenses. At the same time, it expgds sales resu'ting in increase in

profit. Therefore, a trade off between liquidity and phgfigbility is a must. The point of

intersection of liquidity and profitability curves d@e the optimum credit policy.
hi

policy to maximize the overall return of the

‘Normally, the firms follow a credit poi%c is in between lenient and stringent credit

The important aspects of credit Wllicy are credit terms, credit standards and collection
policies. A change in any of th riables will have an impact on the revenues and costs, thus
affecting the profitability of tl% A change in these variables is desirable only when the
benefits exceed the costs. '

Instead of having a separate collection department in the concern, large concerns may find
it more economical to entrust the accounts receivables to the specialized agency called as
“Factor'. Here, the factor takes up the responsibility of monitoring and collecting the
receivables and thus relieves the management of administrative work and releases the funds
blocked in accounts receivables.

16,12 SELF ASSESSMENT QUESTIONS

A. Short Answer Questions
1. What do you mean by *Accounts Receivables'? What are its objec tives?

2. Briefly explain the five Cs of credit analysis and discuss their role in the credit
selection process.

3. What do you mean by ‘credit terms'? How do they affect the firm's accounts
receivables? :




B. Long Answer Questions _ _
1. Discuss the effects r_\f chaﬁgc in credit policy.
2. How do you determine the optimum credit pohu 7.
- 3. Explain the various aspects of credit policy.
4, What do you understand by ° Factormg"? Explain the different types of factoring. :
Exercises
1. From the following calculate average age of receivables,
XYZ Co. on an average sells 8,00,000 units @ Rs.50 p.a. 20% of sales are creait_sa]es.
The balance of sundry debtors and bills receivables on January 1 was Rs20,00,000 and
Rs.2,00,000 and the balance on 3 l“_ December was Rs10,00,000 and 2,00,000 respectively.
(Answer : 2.55 months)' .
2. A firm is considering whether collection policies: should be_madé strict. “Cutrently it is
selling 1,50,000 units at Rs.30 each. Bad debts expenses are 6%, collection expenditures is

" Rs.50,000 , the average collection period is 45 days. The variable and average cost being
Rs.20 and Rs.25 respectively. ' '

With additional collection charges of Rs.50,090™Ng is expected that the bad debt expenses _
will be only 2% and the average coliection peri decline to 30 days. Due o rigorous
{l

collection procedure, the sales are expecte: ail. by 20%. If the required rate of return is
20%, what advice would you give 10 the firm! o
(Answer : Benefit Rs. 2,39,250 and COg Rs. 3._50_,000):

3. A company has an armua t sales of Rs.45,00,000 It allows 40 days credit to its
customers with no cash discount. If is contemplating to offer a discount of “3/10” net 40. It is

expected that this will reduce thie average collection period to one month and 40% of the -

customers (in value) will take advantage of this benefit. The selling pnce is Rs.45 per unit,
while the average cost per unit comes to Rs. 10.

You are required to advise the firm regarding this new scheme presuming that the
required rate of return on investment is 25%. o '

(Answer : Bcneﬁt Rs. 6,944 and Cost Rs. 54,000}

4. The present credit terms of a company are 2/20 net 40 clavs Itb annual sales are
IRs.10,00,000 , its average collection period is 25 days. s variable costs and average total
costs to sales are 0.75 and 0.80 respectively and its cost of capital is 25% The proportion of
sales on which customers currently take 0.75. The company is considering relaxing its
discount terms to 4/10 net 25 days. Such relaxation is expected to increase sales by 50%.
reduce the average collection period to 10 days and increase the proportion of discount sales to

0.9. What will be the eﬁ‘ect ofreld.xmg s the dmcomt paticy on company s profit? Take year as

360 days.

(Answer : Benefil Rs. 1,30,729 and Cost Rs. 39,000)'
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5. The sales of a company is Rs.80,00,000 . Debtors are allowed 40 days credit. A lactor is
willing 10 advance &0% of the bills raised on credit for a fee of 3% a month plus a commission
of 2% on the total amount of debts. R. L.td. as a result of this arrangement is Likely to save
Rs5.50,000 annually in management costs and avoid bad debts at 2% on the credit sales.

Advice whether the company should go for factering or bank loan @ 18%.

(Answer : Net Factoring Cost Rs. 15,833 (Fee Rs. 20,000 + Commission Rs. 13,333 — Saving
in cost Rs. 4,167 — Bad debts Rs. 13,333)

Bank Cost Rs. 26,667 {Interest Rs, 13,333 + Bad debt Rs. 13,333)
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16.14 KEY WORDS

Receivables : Debt due to the firm from the customers for the sale
of goods or services rendered.

Lenient Credit Policy ' ¢ The firm extends credit to the customers whose credit
worthiness is doubtful and for a very long period.

Stringent Credit Policy :  Credit is extended only to those customers whose
credit worthiness is proved.

Credit Terms 1 The repayment terms required of all the firms credit
customers. They include credit pertod, cash discount

and cash discournt period.

Character . The willingness of the customers to pay the bill.
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Capacity :  The ability of the customer to pay the hill.

Collection Policy :  The procedure adopted by the firm to collect the
amount due from its receivables.

329




UNIT - 17 ;: INVENTORY MANAGEMENT

Objectives

The objectives of this Unit are to:
* understand the importance of inventory ; and

o study the various techniques of inventory control.

Structure
- 17.0  Introduction
17.1  Meaning
17.2  Objectives of Inventory Management

17.3  Inventory Control Techniques

17.3.1  Deciding the various Stock Levels of Inventory
17.3.2 Determinﬁticin of Reorder Quantity or Economic Order Quantity
17.3.3  Always Better Control Analysis

17.3.4  Perpetual Inventory Control

17.3.5  Stock Turnover Ratio
17.3.6  VED Classification O
17.3.7  FSN Classification ?,
17.3.8 Re-Order Point
17.3.9  Safety Stock Qs

174 Summary @

7.5 Self Assessment Questions

I'7.6 Further Readings
17.7  Key Words

17.0 INTRODUCTION

Inventories form a link between the production and sale of a product. A manufacturing
firm must maintain a certain amount of inventory, known as work-in-progress, during
production. Although other types of inventory-in-transit, raw materials and finished goods
inventories ~ are not necessary in the strictest sense, they allow the firm to be flexible, .

Excessive inventories increase the cost of the firm, while inadequate inventories disrupt
the production and sales activity. Hence, efficient and effective inventory management aims at
maintaining just adequate stocks which are neither executive nor inadequate.

17.1 MEANING

The word inventory refers to stock of goods. [t includes the value of raw matzrizls.
consumables, spares, work-in-progress, finished goods and scrap in which the funds of :he
11y company have been invested.. '
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The purpose of cartying inventory is. to uncouple the operations of the firm i.c., to make
each function of the firm independent of the other functions so that the delays in one area do
not affect the production and sales activities. Through the inventory is more directly refated to

production and marketing departments, still financial manager has to play an active role in the

management of inventory,

Investment in inveniory involves two aspects. The first aspect is blocking up of capital
and thus incurring opportunity cost. Another aspect of holding inventory is to see to it that the

demand of the customers for goods is met and there is no production interruption for want of
raw materials.

- Inventory constitutes the principal item in the working capital of the majority of trading
and industrial concerns. Therefore, managing working capital is synonymous with controlling
inventories as major portion of working capital is locked up in inventories.

There should be neither too be much inventery nor too little inventory. There should be a
correct balance between these two extremes. Too much inventory means locking up of capital,
eaming no interest. Too little inventory resuits in loss of customers who shift to the
competitors for the purchase of finished goods and also production would be interrupted for
want of raw materials. Therefore, there should be a proper nanagement of inventory. The sum
total of all those activities, which are necessary for the gcqii§jtion, storage, sale and disposal,
or use of material may be considered as inventory manag

17.2 OBJECTIVES OF INVENTORY MANAGEMENT
The main objectives of inventory ageient are:
e To have necessary stock of aPas and when they are required so tha‘; production

is not interrupted.

#  To meet the demand o@stomers for finished goods without creating excess stock
levels. ' : :

* To enjoy the benefit of discounts while purchasing the materials.
» To maintain adequate accountability of inventory.
¢ To keep down investment in inventory, carrying cost and obsolescence losses to the
minimum. '

» To prevent loss of material due to pilferage, theft etc.

17.3 INVENTORY CONTROL TECHNIQUES

For the proper management and control of inventory, various techniques are employed.
They are discussed, in detail, hereunder. :

17.3.1 DECIDING THE VARIOUS STOCK LEVELS OF INVENTORY

Most of the large companies fix up various stock levels to guard against under stocking
and over-stocking. The various levels are:

-

- 1. Maximum Level: It indicates the maximum quantity of the inventory items, which can be
stored at any given point of time. The basic objective of setting up this level is to ensure
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that, capltal is not unnecessarily blocked in stores and also to avoid los:. due to
obsolescence and detenoranon

Maximum Level = {Reorder Level + Reorder Quantity) — (Minimum
' ' Consumption x Minimum Reorder Period)

2. Minimum Level: [t is that level below which stock should not be allowed to fall. It
" indicates the minimum stock to be maintained so that there is no risk 01‘ stoppage of
production. This is also calied safety stock or buffer stock level.

Minimum Level = Reorder Level — (Normal consumption x Normal
: Reorder Period)

3. Reorder Level: It is the level at which fresh order should be placed for replenishment of
stock. It is fixed so between the minimum and maximum stock levels. Reorder level is fixed in
such a way that before the material ordered is received, there is sufficient material on hand
(minimum' level) to cover both normal and abnormal circumstances. The factors generally
considered for fixing this level are rate of consumption of material, minimum level and
delivery time. '

Reorder Level =Maximum Consumption x Maximum Reorder Period

4. Average Stock Level: 1t is the average of minimum a imum levels.

Minimum Level + m Level

Average Stock Level_ =

It is also calculated by taking Minimw@# ¥ of Reorder Quantity

5. Danger Level: Danger ]eve@ck is fixed below the minimum stock level. It indicates
the urgent action needed for th eplacement of stock so that production stoppage can be
avoided.

Danger Level = Average Consumption x Max. lead time for emergency purchase
IMustration - 1

Maximum consuraption = 300 units per-day
Minimum consumption = 200 units per day
Re-order period = 8 to 10 days

Calculate Re-order level.
Solution

Re-Ordering level = Maximum consurmption x Maximurm re-order period

300% 10 ='3000 units

Ordering tevel = Minimum level + Consumption durmg the time required to get
Fresh delivery




Mustragion - 2 _

Calculate the Ordering _leve.l 0? material A from the fcllowing particuiars: -
i) Minimuam limit 300 units -
i) Maximum Hmit 2505 unite

iit)  Daily requirernents of material 100 uniis

1v)  Time required for fresh delivery 10 days
Solution

Ordering level = Minimum ievel + Consumption during ihie time required
for fresh delivery

¢ =500 units + (100 x 1)

= | 504; units

Order for the purchase of the material should be placed when the material in siock reaches
1500 units. ' ' ' '

Hustration - 2

the following information:

Minimum Cnnsﬁmpti'on = 100 uniis per c?\
Maximum Consumption = 150 nggay
Noimal Consumption = 120 yawits pe hay
Re-order period = 10-13 da@

Re-order quantity = 1509 units

Calculate the Minimum Stock level, Maximu@ck level and Re-ordering leve! from

Normal Re-order period = 12 days
Solution

Re-Order feve] = Maximum consumption x Maximum Re-Cider period
= 150 units x 15 days
.= 2250 units
Minimum Stock levei = Re-Order level — (Normal Consumption X Normal Re-
Order period)

=2250-(120 x 12)

= 810 units
Maximum Stock level = Re-Order leve! + Re-order quantity ~(Minimum

' Consimption x Maximum Re-Order Perind)

= 2250+ 1500 —(100 x 10}

=2270 units




Itiustration - 4

" In manufacturing its products a company uscs three raw materials a, b,¢ in respect of
which the following will apply:

Raw materials Usageper  Re-Order Price per Delivery Order  Minimum

. Unit of quantity  1b. (Paise) period  Level Level -
Product(lb.}  (ib.) (week) - (Ib) (Ib.)
10 10,000 10 1-3 8000
4 5,000 30 3-5 4750

6 - 10,000 15 - 2.4 2000

Weekly production varies from 175 to 225 units averaging 200. What would you expect
the quantities of “he following to be?

a). Minimum Stock of A

b) Maximum Stock of B

£) Re-Order level of Cand

d)} Average Stock of A 0
Solution

a) Minimum stock of A:

Re-Order level — (Normagtmn X Normal reorder period)
00%s.

© =8000 - (2000 2)
Normal production per \@ (175 +225)/2 = 200 units

Normal usage of materiat per unit = 10 Ibs.
Normatl consumption of material per week =200 x 10 = 2000 lbs.

~ Notmal re-order period = ( Minimum Delivery Period + Maximum Delivery
period) /2

= (] week + 3 weeks)/2

= 2 weeks
b) Ma}dmum.Sbock of B:

Re-order level + Reorder quantity — ( Minimum oonsumptlon X Mlmmum Re-
Order period)
= 4750 + 5000 — (700 x 3). =7650 Ibs.
Minimum production per week = 175 units
Usage per unit of product =4 lbs. -

Minimum ccensumption of raw material per week =175 x 4 =700 Ibs.
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¢} Re-Orderlevel of C:

Maximum consumption x Maximu.r_n Re-Order period L -
| <1350 x4 = 5400 tbs. -

~ Maximum production per week =225 units
Usage per unit =6 [bs.’

Maximum consumption of C material = 225 x 6 =1350 Ibs.
d) Average Stock level of A

Minimum stock level of A + % Re-Order Quantity of A
= 4000 + % (10000) | _ o | )
= 9000 Ibs. |

Illustration - 5

You have been asked to calculate thé following levels for part no. 809013 from the
information given here under. :

a) Reordering level : _ 0
b) Maximum level '
‘ ¢} Minimum level : . O
d) Danger level ' x v B
‘ ' g) Average stock level Q‘ .
The reordering quantity is @ICU ated from the following data.
Total cost of purchasing relating to the order Rs. 20
Number of units to be purchased during the year 5,000

Purchase price per unit including transportation cost Rs. 50

Annual cost of storage of one unit Rs, 5

Lead-time:  Average 10 days
Maximum 15 days
Minimum 6 days

Maximum for emergency purchases 4 days
Rate of consumption : Average 15 units, maximum 28 units

Solution

a) Reordering evel ; Maximum usage x maximum lead time
20 x 15 = 300 units
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by Maximum 16‘\ ¢l : Reordering level + ,{ﬂcrdu guantity — {mirimum usage X minimum lead

firaey
306 + 200 - (10 x 8) = 440 units
c) Mindmum iovel : Reordering level — {Average consumption X average lead-time)

DR 18 w 1) = 150 units
dy Denger fevie! @ Average consumption X maximum iead-time for emergency purchases
15 % 4 = 60 units
0 Average Siogk level 1 Mindmom level + Y2 Reorder Quantity

150 + ¥ of 200 = 250 units

Pearder Quantlyy 1 Y2OR/CP = v 2x 5000 x 20 / 16% of 50 = 200 units

Where (= Arsual purchase = 5000

i

¥ ¥ nverage usage = mininium usage + maximum ussge

2% 15 = minimum usage + 3% units;

= 30 units ~ 20 niiis = 10 uniis

U RAINIMWT B

consuraption was as follows:

Psual thwe reguired for obtaining supply = 2 weeks
Maximum requirt:mem ir: 2 month of 4 weeks = 400 units
Minimum reguirement in a month of 4 weeks = 200 units

Eeonomic Order size = 240 unifs

Time sufficient for emergency supply 2 days
Find out

ay Re-Ordering level;
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¢) Maximum level;
dy Danger level;

e) Average Stock level
Solution

Reordering level = Maximum usage x maximum Lead time

= (400/4)x 2 = 200 units

Minimun level = reorder level — (Normal usage x Normal Lead time
=200~ ( 72 x 2) = 56 units
Maximum level = Reorder ]evel + Reorder quantity — (Mlmmum usage x
minimum Lead time

=200 + 240 — (200 /4) x 2 = 340 units

Danger level = Average daily cons umption x Maximum Lead time for emergency
purpose

=12 X 2 = 24 units

Average Stock level = Minimum Stock level ©eorder quantity
= 56+ (2 X 240) = 176 units

Note: In the absence of information ysual {me required 2 weeks is treated as maximum,
minimum and average lead-time. Q‘ o

Maximum and Minimum usagnverted per week
Normal Usage per week = 12 x 6 = 72 units {taking 6 days in a week)
Activity -1

List out the various stock levels.

..................................................................................................................
...................................................................................................................
L I R I R R I R L L R L Ll T

..................................................................................................................

17.3.2 DETERMINATION OF REORDER QUANTITY OR ECONOMIC
ORDER QUANTITY (EOQ)

The Economic Order Quantity refers to that number of units which should be ordered at
one time so as to minimize the total of cost of placing orders and cost of storing the goods as
well as interest on the capital invested. It is the quantity, which is most economic to order

(EOQ).

fn determining the EOQ, the problem is one to set a balance between the two opposing

costs viz., the ordering cost and carrying costs. Ordering cost is the cost of placing an order

with the supplier. It includes the cost of stationery, salaries of those engaged in receiving and

3
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inspection, salaries of those engaged in placing orders etc. Carrying cost is the cost of holding
the stock in storage. Examples : cost of operating the stores (salaries, rent eic.), insurance,
warehousing and storage, material handling and clerical charges, deterioration, spoilage and
wastage of material efc.

The management is tempted on one hand to order huge quantity to reduce the ordering
cost by reducing the number of orders but on the other hand, the carrying cost will go up as the
stock will rem-in longer in stores. Hence, the management tries to reconcile them and this
reconcilia*i- ; point is EQQ, ' '

As the number of units per order increases, the ordering cost comes down, while the
carrying cost increases. The BOQ, which is the idea) order size is at a point where the total cost
1s minimum. The same is represented in the figure below.

\ /Carryin g costs
AN

Ordering costs

.-
O Quantity (Units)?s X

The graphic method shown above not provide the accurate EOQ. The same can be
determined with the help of a fo :

Figure - 1

Costs

Where -
A = Annual consumption in rupees
O = Cost of ordering per order

C = Carrying cast pér unit

Where carrying cost is given in percentages,

EOQ=+v2 A 0O/ Cost per unit x Carrying cost per cent

EOQ can alse be determined in tabular form showing the various costs for different
ordering quantities thus enabling us to find out the most economic size of the quantity to be
ordered where the total cost is the least of ali.




INustration - 7

After inviting tenders, two quotations are received as follows :

A : Rs. 1.20 per unit
B Rs. 1.10 per unit + Rs, 4,000 fixed charges 10 be added irrespective of units ordered.

Advise, with your arguments, with whom orders should be placed and what quantity is to
be ordered.

The following additional information may be of interest. "

Units
Present Stock 35,000
Average monthly requirement - 10,000
Maximum level _ 80,000
Minimum level 30,000

Sales tax problem may be ignored.

Solution 0

[t is cvident that, tender A is more economica sser quantity of purchasc. Tender B
becomes economical only when sufficient quantity is\qggéred to justify the fixed charges of Rs.

4,000. Tender B is cheaper by Re. 0.10 per unig™Ng, Rs. 1.20—1,10)

Therefore, to justify the fixed cha @ Rs. 4,000, the minimum order quantity should be
4000/ 0.10 = 40,000 units. Hence, an ord$ quantity above 40,000 units become economical in

case of tender B. Ascertainment itity to be ordered or the economical order size is given
below. '
Economic Order Size = Maximum level — Ordering level + Minimum rate of

consumption during the time to get fresh supplies.

Present stock = 35,000 units.

Minimum level = 30,000 units.

Excess = 5,000 units.

These 5,000 units will be consumed within 15 days because average consumption per

month = 10,000 units. Therefore, 15 days should be considered to be the time to get [resh
supplies.

Ordering level = Minimum stock + (Average rate of consumption x time to get
' fresh supplies)

= 30,000 + (10,000/30 x 15 days) = 35,000 units.
The minimum rate of consumption considering the rate of consumption to be uniform is

the same as the average rate of consumption. So the minimum rate of consumption during the
time to get supplies is 5,000 units.
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Mow, applying the formula
. Ecortomic Order Size = 80,000 ~35,000 + 5,000 = 50,000_units.

Quantity to be ordered = 50,000 units

Tender B will be more economical because the guantity to be ordered is more than 40,000
units justifying the fixed charges of Rs. 4,000. '

Hlustration - 8

Find out the Economic Order Quartity from the following particulars:
Annual usage = 6000 units

Cost of material per unit= Rs.20

Cost of placing and receiving one order = Rs. 60

Annual carrying cost of one unit = (0 % of Inventory value

Solution

EOQ= V2A0/C

:v'zxéoooxéofz. 0
ery O
600 units ' ?‘
Mustration - ¢ Q‘ |

Find out the EOQ from { wing particulars,
“Annual usage = Rs. 1,20,000 '

i

{

Annual Carrying Cost = 10 % of Inventory value
Cost of placing and receiving one order = Rs, 60

Purchase price Rs. 10 per unit
Solntien

EOQ = 2A0/C

=2 x 1,20,000 x 60‘K (10% of 1.50)
=14,40,00,000
=Rs.. 1.2,000

Mustration - 10

The Shyam Borewells Company uses about 75,000 valves per annum and the usage is fairly
constant at 6,250 per month. The valves cost Re. 1.50 per unit when bought in large quantities
340 - : _
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and the carrying cost is est:mated to be 20 % of an average mventory investment on an annual
basis. The cost to place an order and precess the daswery is Rs. 18. Determmc EOQ and the
frequency of orders. = :

Solution

EOQ

it

240/C

IH

V2 x75,000% 18/(20 % of 1)
= 3,000 units
Frequency of orders : Armﬁal usage / EOQ
= 75,000 / 3,000 = 25 ql'dérs per day

EHlustration - 11

A Ltd. Company is committed to supply 24,0000 bearings p.a. to B Ltd. .ompany on a
steady daily basis. 1t is estimated that it costs Re. 0,10 as hgentory holding cust per bearing
pm. and that the set up-cost per run of bearing manu is Rs. 324. Ceiculate the (a)
Optimum run size o bearing manufacture and (b) ge mventory holding cast per batch.

) EOQ = 2 x 24,0000 x 324 /(010 x : ' |
' = 3,600 ur;it.s" . '
| b} Average Inventory Holdin&pcr batch :

= (3 600!2)}{0 10 x 12~-2 160 umts

it

THustration - 12

A manufacturing company used Rs. 50,000 material per year. The administration cost per
purchase is Rs. 50 and the camying cost is 20 % of the average inventory. The company
currently has an optimum purchasing policy but has been offered as 0.4 % discount if they
purchasc five times per year, Should the offer be accepted? If no, what counter offer should be
made? Presently 10 orders Are Manle. :

Soi ution

Cost if the order is for EOQ i.e. Rs. 50,000

Material cost : o _ © 50,000
Ordering cost (10 orders of Rs. 5000 each @ Rs. 50 per ordeér) ' 5\00
Carrying cost (50,000/10 x Y4 X 20%) - 500

Total cost : . S - 51,000




Cost if purchases are made five times a year:

Rs.

Material cost (50,000 — 4% of 50,000) 49,800

Ordering cost (5 orders @ Rs. 50 per order) 250

Carrying cost (49,800/5 x ¥ x 20%) 996
| 51,046

Total cost

For getting a discount of Rs. 200, rate of discount is 0.4% . Therefore, for getting a further
discount of Rs, 46, further rate of discount should be 0.1% ie 4 x46/200

- Thus, the rate of discount should be more than 3 % to make the offer atiractive.

IHustration - 13

Your factory buys and uses a component for production at Rs. 10 per piece. Annual
requirement is 2000 units. Carrying cost of inventory is 10 % p.a. and ordering cost is Rs. 40
per order. The purchase manager argues that as the ordering cost is very high, it is
advantageous to place a single order for the entire annual requirement. He also says that if we
order 2000 units at a time, we can get a 2 % discount from the supplier. Evaluate this preposal
and make your recommendations. '

Solution

O

EOQ : V2 x 2000 x 40 /(10 x 10%) ?\

Frequency of orders :

= 400%
/ 400= 5 orders

2
% EOQ

Single order
(400 units) (2000 units)
Rs. Rs.
Cost of material 20,000 20,000
{(-) 2 % discount - 400
20,000 719,600
Ordering cost (@ Rs.40 per order) - 200 40
' | 720,200 19,640
Add Carrying cost (10% of inv.) 200 980
720,400 20,620
Average inventory 400/2 = 200 2000/2 = 1000

Carrying Cost : 200 x 0% x 10 = Rs. 200
1000 x 10% x 10 = Rs. 1,000

342 1000 — 2 % of 1,000 for discount = Rs. 980




As the cost is high under single order, it is advisable to purchase EQQ,

Illustration - 14

A firm obtains quantity discounts on its orders of materials as follows :

~ Price per ton
Rs. 6.00
Rs. 5.90
Rs.5.80
Rs. 5.7
Rs. 5.60

Tons

less than 250

250 to less than 800
800 to less than 20(}0.
2000 to fess than 4000
4000 and over

* The annual demand for the material is 4000 tons. Stock holding costs are 20 % of material
cost p.a. The delivery cost per order is Rs. 6.00. You are required to calculate the best quantity

to order.
250 units 800 units 2000 units 4000 units
Rs. Rs. \ ) Rs. Rs.
Cost of Material 23,600 . 23.200 w’ 22 800 22,400
Order Cost 96 12 6
Carrying Cost 147.50 1,140 2,240
23.952 24,646

64
Total Cost 23,8?'0 23.694

Number of orders :

400072000 = 2
4000/4000 = 1

Material Cost: 250 x 5.90 x 16 = Rs. 23,600
800x 5.80 x 5=Rs. 23,200
2000x5.70 x 2 =Rs. 22,800

4000 x 5.60x 1 =-Rs. 22,400

Carrying Cost is calculated on average inventory : Minimum Stock (0) + 50 % of ordered

quantity.
(0+125)=125%x59x20% =Rs. [47.50
(0+400)=400x 5.8x 20% = Rs. 464.00

(0+1000) = 1000 x 5.7 x 20% = Rs.1140.00
(0 +2000) =2000 x 5.6 x 20% = Rs.2240.00

From the above, we can say that the best one is 800 units as the cost of acquiring is lower

when compared to other quantities. 343
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17.3.3 ALWAYS BETTER CONTROL (ABLC) ANALYSIS

It is & simple but effective technique of inventary control. The main purpose of this tool is
to concerrate on the high value items rather than on all the items indiscriminately. All jiems
of material are classified into three categories - high, medinm and low value ¥iems and named
as, A, B and C items respectively. The ‘A’ items should be under the tightest centrol and it is
the responsibility of the most experienced personnel. The ‘B’ iterms should be under the normal
control procedures and the ‘C’ items should be under the simple and economic methods of
control. This technique is based on the principle of ‘management Dy excepiion’. It is also
known as the Seiective Method of Inventory Control. It aims at concentraling efforis on those
items where attention is needed ihe most,

Under this method, the items are listed and ranked in the order of their descending
importance (based on cost/value) showing quantity and value of each item.

Uses : The main uses of this technique are :

e i ensures closer and stricter control on those items, which represent larger amounts of
capital invested,

e It helps in rnaintaining enough stock for *C’ 'catcg items.

» It assists in the maintenance of high stock turné,.

& It minimizes cost of placing orders andgCamying costs with proper economic order
quantities.

e [t regulates investment in inventor us releasing working capital, which can be
utilized in the best possible w

IHustration - 15

The following is the info&\ regarding the consumption and price per unit of different
items of inventory. Classify the items as per ABC analysis.

Item No. Consumption Rate per unit - Total Value
: Rs. . Rs.

i - 12,000 100 12,00,000
2 20,000 63 13,00,000
3 10,000 50 - C 500,000
4 50000 2 - 1.00,000 -
5 8,000 25 o 2,00,060
6 30,000 ' 0 1,060,000
7 50,000 6 : 3,00,060
8 20,600 : 5 1,00,000

- 200,000 ‘- - ~40,00,000




Solution

ABC analysis requires the annual value of different items to beiplaced, in order of
decreasing total val ue. First, rank the items in order of the total value and thet: group them into
A, B and C categories. o ' ' '

Rank  ItemNo." Annual Value Annual Value Units ;{__Jnits Percentage
: Rs. _ Percentage
! 2 13,00000 325 20,000 10
2 to 1200000 300 12,000 6
3 3 5,00,000 125 10,000 5
- _ ' _7'_5__ ) él—l\__’CategOIy
4 6 3,00,000 5 36,000 5
7 3,00,000 S 18 50,000 25
6 s 200,000 5.0 8,000 4 |
| o ' _io—’_ | EC&tegory

7 4 1,00,000 - 25 0,000 25
8 8 1,00.000 2 000 10

4000000 %s 2,00,000

25
5
17.3.4 PERPETUAL INVENTOR@NTROL

According to ICMA, Lond€a/Mrpetual inventory control is, “a system of records
maintained by the conirolling departhy€nt which reflects the physical movements of stock and
their current balance™. :

35°C’Category’

: Ac::ording to Wheldon, it is “a method of recording stores balances after every receipt and
Issue, to facilitate regular checking and to obviate closing down for stocktaking”.

. Thﬁs, the perpetual inventory Systern means maintenance of stores records such as Bin
Card and Stores Ledger, The object of Perpeiual Inventory Control is to facilitate stocktaking, -
It includes continuous stocktaking. - '

A Bin Card s a card attached to the bin in which material is stored. The ‘storekeeper
records the quantity of matefial received and issued and strikes the balance after each receipt
or issue. All these entries are supported by the documents such as goods received note,
material returned note, stores requisition note ete. '

‘BIN CARD
Description” * ... Bin No.
© Minimum Level ... - Code No.
OrderingLeve] ... o Unit -

Ordel‘Quéﬁtii}f S _ Stores Ledger Folio . ... i 345
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Receipts Issues Balance Stock Verification

Date RefNo. Qiy RefNo.  Quantity Quantity Date Initials

Stores Ledger is the chief accounting record for material. It is maintained by the Cost
Accounting Department. It is like Bin Card in form-except that it contains column for money
values also. The entries in the receipts and issue columns are made from the same documents,
which are used, for posting in Bin Card. This ledger constitutes a check on the quantity shown
in Bin Card.

STORES LEDGER

Name ... Bin No. Max. Level
Code No, ... Location Code .... Min. Level
Deéscription ... _ Unitof Qty ... Reorder Qty

Reorder level ...

EECEIPTS ISSUES BALANCE

Date GRNo. Quantlty Rate Amount GRNo. QO Rate Amount Quantity Rate Amount

g?\

Q&

Under Perpetual Inven ontrol, the balance of an item of store as shown in Bin

- Card should agree with that showh in Stores Ledger. Any difference between these two figures

may be due to wrong posting or non-posting in ¢ither of the perpetual records or due to some
arithmetic error in working out the balance. The book balance as shown by the records should
agree with actual physical balances in store, This is ensured by continuous stock taking where
physical verification of every item of stores is done by counting, weighing or measuring.
Under this system, a few items of stores are counted daily or at frequent intervals and
compared with the perpetual records by the stores auditors. If any difference, an enquiry is

‘made and the difference is adjusted in the records to make them correspond with the physical

count.

The main advantages of this technique are :

1. Stock records are kept upto date, thus, enabling the preparatlon of interim financial

staiements.

2. Infernal check is done automatically as Stores Ledger is maintained in addition to Bin
Card.

3. Acc;urate and reliable inventory balance cnables to make proper claim for insurance in
case of accident.

4. It avoids dislocation in production, which arises in the casé of periodic stocktaking at
the end of each year.




- Activity — IT

~ Drawn stores ledger with the help of hypothetical fissures,

..................................................................................................................
...................................................................................................................
T D
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17.3.5 STOCK TURNOVER RATIO

Another tool for exercising control over inventory is the application of ratio analysis to

inventory, Stock turnover is the ratio of the value of material consumed during a period to the

average stock of raw material during the period.

- Stock Turnover = Cost of raw material consumed + Average stock

It is the indicator of the rate of consumption. A high ratio indicates fast moving material

and the low ratio indicates slow moving stock. The turnover of different material may be
compared to detect those items, which do not move regularly and avoid keeping capital locked
up in such undesirable items of material. -

Stock Tumover Ratio'(STR) ¢an also be calculated @ of days.

Stock Turnover Ratio in days = Days of the p St_(;ck Turnover Ratio

If the length of the Stock Turnover peri€tis hort, the material is said to be fast moving,
STR is a good measure of the efficiency of thmrial utilization,

To detect and control slow and én—moving items, a standard material turnover rate
should be computed for each i aterial and the actual rate is to be compared with the
standard rate. If the actual rate s than the standard, it implies that the actual rate of
consumption of the item is less than the standard and the item is thus stow moving, Periodic

reports on such material should be prepar,éd and presented to the management for the controt
purpose. "

Illustration - 16

Calculate the material turnover ratio for the year 2003 from the fol low'ing details.
Material X ~ Material Y

Rs. Rs.
Opening Stock ' 12,500 43,750
Closing Stock 7,500 31,250
-Purchases o : 95,000 62,500

Determine the fast moving material.
Solution

Material Turnover : Cost of raw material consumed / Average stock of materi_al-"f'lf
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< dispensed with if the lead-time for their procurement i

Average btock of material : {Opening stock of material + Closing stock of
material) / 2

Maierial X : (12,500 + 7.500) / 2 = Rs. 10,000
Material Y : (43,750 + 31,250}/ 2 = Rs. 37,500

Cost of Raw matetial consumed = Opening Stock + Purchases — Closing Stock
Material X : 12,500 + 95,000 — 7,500 = Rs. 1,006,000
Material Y : 43,750 + 62,500 — 31,250 = Rs. 75,000
Material X : 1,00,000/ 10,000 = 10 times |
- Material Y : 75,000/ 37,500 = 2 times

Material X is fast moving.

'17.3.6 VED CLASSIFICATION

Another technique for contrel of inventory is VED classi-ﬁcation._ It refers to Vital,
Essential and Desirable. This technique is largely appiied :0 spare parts where the vital spares

are stocked adequately, sssential parts rather sparingly used and desirable spares may be

. Lead-time refers to the time
elapsed from the time of placing an order with the@ier 1ill the time the ordered material is
received. :

1737 FSN CLASSIFICATION ?‘

It refers to the fast, siow and -moving stock. This technique helps in the timely

storing such raterial. The fast 1 @ 0 material is purchased in large quantities and stocked as

“prevention of obsolescence by ng of the material which is non-moving and also by not

~they are frequently required by the organization. They are used up fast in the production of

goods and are in high demand. A moderate stock of slow moving material is maintained.
17.3.8 RE-ORDER FOINT

tnder the EOQ model, the assumption is that materials can be procured instantaneously
and hence', the (i may place an order for replenishment as and when the inventory level -
drops to zero. But, in reality, procurement of materials takes lime and therefore, the order level
must be such that the inventory at the time of ordering should be sufficient to meet the needs of
production during the procurement period.

1f the usage rate of material and lead time for procurement are known with certainty, then
the ordering level would be : Lead time in days x Average daily usage. :

If the usage rate and lead-time are Iikely to vary, then:

Re-order fevel : Normal Consumption 4 Safety Stock




'mustira'tio_h -17

~ From the fol]owmg partl culars, cal culate the Te- order pomt.
: Armual demand : 26,000 umts

Lead-ti me 4 weeks

Safety stock : 1000 um_tﬁ
Solution

Weékly usége' =126,000/ 52 weeks = 500 uniis
Lead time =4 weeks - .
Reorder Pomt =580 umts x4 weeks 2 000 units (w1th Zero Safety Stock) .
- Reorder Pomt = 2 000 umis +1 000 units = 3,000 units (wlth Safety Stock)

'17.3.9 SAFETY STG(“{

Safety Stock refers to the stow which gives protectlon against. stock out srtuatlon It is
atso known as the buffer.or minimum stock. It is the minimum additional inventory to serve as
a safety margin or buffer or cushion to meet an unexpected increase. in usage / demand or
unexpected delay in the supply of invento'ry or both. 6 : S '

Safety Stock = (Maxlmum Usage Rate — Ave sage Rate) Lead Time |

requires an excessively large amount of safety6cR for the protection against stock out. -

Hlustration - 18 | o Q E"“" |

Lead time 60 days to 180 ¢ _

When both the lead time and usage ra% and the variation is wide, then, the firm

Averagc time 90 days N
-Usage rate 75 units to 125 units per day
Average rate 10v uhit_s per day '

Caleulate Safety Stock
Solution
- Maximum possiblé us_ag.e = Maximum daily psage x Maximum lead time
R 125 units x 180 days = 22,500 units

Normal Usage = Average daily usage x Average lead time -
| 100 x 90 = 9,000 units

Safety Stock = 22,500 - 9,000 = 13,500 units




7.4 cs-Uivf'E w A RY

Invemory includes the value ot iaw materials, consumables, spares, work-in-progress,
. . finished goads and scrap in which the funds of the company have been invested, As inventory
constitutes the principal item in the working capital of the majority of frading and industrial

eonceras, tiere should b2 & proper management of inventory.

The s 1otal of all those activities which are necessary for the acquisition, storage, sale
and disposal or use of material may be considered as inventory management. There should be
neither too much inveniory nor too Fittle inventery. There should be a correct balance between
these too extremes. Too much inventory means locking up of capital eamning no interest. Too
Tittle inventovy resalts in foss of customers who shifi o the competitors for the purchase of
finished goods and also production would be interrupted for want of raw materials. . '

Fog the proger maﬂag.eﬂ.mf ang cmtroi ofruvemorv various tachniques like stock levels,.
EOQ, %[«3( , Parpetual inventory control, stock turnover ratios, VED analysis, FSN etc. are
employzd it is desirable to have a selective control approach in the problems of controlling
inveniories, it is not worthwhile to adopt a universal approach for conirolling all the items of
mventory, The technique of seiective inventory confrol serves us a useful weapon for the
conirol of inventory and contributes significantly to the heglth of the organizations.

175 SELEF ASSESSMENT QUESTIQNS

A, Short Answer (uestions

1

b, What is inventory?

-,

2. Explainthe chjeciives of in i “nanagemem.

5. What de you understugeegy Mderial Cordrol? State its objectives.
4, Buplain the factors o § 0 into consideration in determining the following?

{2y Minimum Lovel
{b) Maximum Level
{2} Reorder Level

o~

| 5. What do vou understand by ARC analysis? What are 1ts advantages?

B, Long Aeswer Guostions
| Lo Whet de wost mean by ECQ? Fuw itis caiuul%ted’?

' 2. Dusinde the peccedure 1or purchiasing ihe materal,

1 Bovween Bin Card and Stores edger_

4. Explain the foliowing and say on whar basis each should be determined.

{8} Safeiy stock (b) Marimum Stock (¢) Re-order Foint
Exercises

i. Calculate Reorder Level and Reorder Quantity from the information given below.
- Maximum Stock Level 8,000 units _
Budgeted consumption : Maximum 1280 units per month
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Minimum SO unm per month
Estimated delivery time : Maximum 4 menths

Minismum 3 months
(Answer : Re order Level ; 4,850 units and Reorder Quantity : 2,440 units)

Mete : First calculate Minimum Lovel {2560 units) and obtain Re-Crder Cizantiyy by
substituting the values in Maximuin Level formula.

2. A company uses raw material ‘A" for 2 particuiar product for which the foilowing
information is available. Re-order Quantity is 10,000 Les and usage per unit of product is
10 kgs.
Delivery period in weeks :  Minimum

Aveiage ., 2

£

3
Maximum 3

Weekly production varies from 175 to 225 units, averaging 200 units. You are required to

calculate : _
a) Minimum Stock level _ 0
b) Maximum Stock level : O

¢) Average Stock level and
d)} Re-ordering level q
(Answer : Re-ordering level = 6,750 k Minimum Stock leve! = 2 , 150 kgs.; Maximum

Stock level = 15,000 kgs and Stock Ieve] 7,750 kgs.)

3, Two materials of X and ¥ are used as follows :

Minimum usage 160 units per each week
Maximum usage ~ 300 units per cach week
Normal ﬁsagc 200 units per each week

Ordering quantity : X - 1200 units
Y 2000 units
Reorder period : X 4 to 6 weeks
Y  2to4 weeks

Calculate for each material : (a) Minimum level and (b) Maximum level

' (Ansﬁer: a) Minimum tevel : X = 800 units and Y = 600 units and (M) Maximum level 1 X =

2,600 units and Y = 3000 units)

o
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4. Two matenals X& Y are used as foilows -

‘Minimum usage = ' 100 units per each week.
Maximum usage = 300 units per each week
- Normal usage = = 200 units per each week

© QOrder quantity - X = 1200 units
| CY = 2000 units
Reorder period :X = 4 to 6 weeks. - -
' Y = 2to4 weeks.
Calculate A) Minimum level, B) Maximum level.
(Answer: (Material X): _
'A) Minimum level 800 usiits
B) Maximum level 2600 units’
(Note:- Reorder level 1800 units)

(Material Y): S 0
A) Minimurn level 600 units * - o O
B) Maxithum level 3000 units -

© (Note:- Reorder level 1200 uﬁits)'.? »

5. The t')a'rtiéu]ars of matenal A are ¥ fo ows!

Normal usage ts per week. "
Minirnum usage | 51 ltS per Aeak |
Maximum usage 15 wi e pe week.:
Reorderquantity . 60 umts pe_r week_.
Reorder period C3to 5 weeks.
Calculate :.

a) Reorder level -
b) Minirum level
c) Maximum level
d) Average stock fevel

(Answer (a) Reorder level 75 units (b) Minifnum level 35 Linits ©) Maxtmum level 120 units
(d) Average Stock level 65 units)- :

6. A Company is. ‘purchasifig 2,000 urnits of an item per armum at a cost of Rs 20 per urnt..
Given orderi ing cost Rs. SO anid carrymg cost 25 %, ﬁnd out the EOQ (March 1997 0. U) '

 (Answer: EOQ = 200 umts)
. 3 57 | :




7. From the following figures calculate the E.O.Q.
. Annual consumption = 4000 kgs |
Cost of placing one order =Rs 5
Cost per unjt = 2 per ke.

Storage & carrying cost = 8% of average inventory,
(Answer: EOQ 500 kgs.)

8. From the following figures, calculate the EOQ.

Annual consumption 4,000 kgs

Cost of placing ¢ne order Rs. 5

Cost per unit ' Rs. 2:per kg.

Storage and carrying cost 8 % df average inventory

(Answer: EOQ = 500 kgs)

9. A company is purchasing 2000 units of an item per annum at a cost of Rs. 20 per unit.
Given ordering cost Rs 50 & carrying cost 25%. Find out th&EOQ?

(Answer:. EOQ : 200 units) '
10. From the following details, draw a plangf Algective Control.
TTtem | ~ Unj n§~ _Unit Cost (Rs.)

—

2 7000 ' 3
3 3,000 ‘ 10
4 1200 _ 12

5 76,000 | 2
6 40,000 5

7 © 60,000 4
8 3,000 6
9 1,000 ' 8
10 29,000 0.40
1t 12,000 S AT
12 | 4,100 . - 6.20

11. A firm has 5 different items in its inventory. The relative details are given below. Suggest
a break down of the items into A, B and C classification.
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Item ' Units Unit Cost (Rs.)

[ k C 20,000 60
2 10,000 . 100
3 32,000 11
4 28,000 10
5

60,000 _ 3.40

(Answer: ltems 1 & 2 in Category 'A’; Items 3 & 4 in Category ‘B’ and item 5 in Category
(C‘l} f .

12. From the following data, calcuiate inventory turnover ratio.

Stock on 1¥ Jarary Rs. 36,000
Stock on 31st December Rs. 20,000
Purchases during the year Rs. 1,52,000

(Answer: Inventory turnover ratio : 6 times) 0
13. Minimum stock level 4,000 units \
Re-order quantity 6,000 units : O
Maximum stock level 12,000 units v
Issues 24,000 units
Calculate Inventory turnover. _
(Answer: 3.43 times) @
Hint : Average Stock = Minimum level + %: Reorder Quantity.

14. Calculate inventory turnover form the following information.

' Maximum stock level 10,000 kgs.
“Minimum stock level 4,000 kgs.
Issues during the year 24,000 kgs.

(Answer: 3.4 times}

Hint : Average Stock = (Maximum level + Minimum level) /2 N
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17.7 KEY WORDS

Inventory

Invenfory Management

Maximum Level
Minimum Level
Reorder Level

Average Stock Level

Danger Level

Economic Order Quantity

Bin Card

Stock Turnover

VED

Lead Time

The value of raw materials, consumables, spares,
work-in-progress, finished goods and scrap in which
the funds of the company have been invested.

All those activities which are necessary for the
acquisition, storage, sale and disposal or use of
material.

The maximum quantity of the inventory items which
can be stored at any given point of time.

That level below which stock should not be allowed
to fall.

The levet at wh@h order should be placed for
replenishment of s :

The averag aximum and minimum level.

hdicals the urgent action needed for the replacement
Jatock so that production stoppage can be avoided.

The number of units which should be ordered at one
time so as to minimise the total of cost of placing
orders and cost of storing the goods as well as interest
on the capital: invested. 1t is the quantity, which is
most economic to order.

A card attached to the bin in which material is stored.

It is the ratio of the value of material consumed
during a period to the average stock of raw material
during the period.

Vital, Essential and Desirable stocks.

The time elapsed from the time of placing an order

* with the supplier till the time the ordered material is

received.

Fast, slow and Non-moving stocks.




Re-Oriler Point \ : The level at which an order for material is to be | 4
placed.

Safety Stock :  The stock which gives protection against stock out
 situation. - -
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1.’! ODEL QUESTION PAPER
Dr. B. R AMBEDKAR OPEN UNIVERSITY
M. Com (Prevmus)
COURSE FINANCIAL MANAGEMENT

 PAPER-3
Tlme:SHrs. . _ ~~ Max. Marks : 70

SECTION - A 5x4=20
NOTE : Answer any FIVE of the following questions

1. Writea note on 1nter-relat10nsh1p between investment, fmancmg and dwldend de(:lsmns

2. M/s. Sunidaram Finiance Corporation has a financial plan which consists of an immediate
cash outlay of Rs. 15, 000 followed by a cash inflow of Rs. 17,900 after 3 years: What is

the pla 1’s rate of return? _ .
3. Whatis Capltal Budgeting? List out the steps i Q | Budgeting?

it
4,  Describe any two methods used for dec15®ung with uncertainty.
" 5. Assuining that the firm pays tax ata %te, computé the after tax cost of capital in the

following cases: - _
1 A 15% pl‘eferenc-é shere'g id at par.

2: A perpetual bon par, coupon rate being 16%.

3. Acommon share selling ata iarket pnce of Rs. 120 and paymg a currenit dividend
of Rs. 9 per share which is expected to grow at a rate of 8%.

6.  Discuss any five factors relevarit in determiining capital structure.

7. An analytical statemerit of AB Ce'mpany'is given below: It is based on an output level of

80,000 units. |
Sales ’ ' o 0,60,000
Variablecost A .. 560,000
Revenu_e: Befere fixed cost - ' . 4,00,000
Fixed costs - L 2,40,000

. ' 1,60,000
lntefes_t S ' 60,000
Eamings before tax ' . 1,00,000
Tax _ : W 505000
Net Income _ S 50000

Calculate the degree of (1) operatmg leverage (2) ﬁnanclal leverage (3) the combined
leverage from the above data.

o)

L
L)
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8.

10,

'The following data is availabfe for Ramakrishna Plastics:

Eamings per share » ps. 10
Rate of return on nvestment : 15%
Rate of return required by share holders o i2%

If the Gordon’s Valuation mode) holds what Wi be the price per share when the divi-
dend payout rationis 25% and 50%?

What is credit pollc_y? Explain briefly the elements of a credit policy?

ABC Lid., sells its products on a gross profit of 20% on sales. The following informa-
tion is extracted from its annual accounts for the current year ended 3 1st December.

. Rs.
Sales at 3 months credit : 40,00,000°
Raw Material 12,00,000
Weges paid - Aug (time lag 15 days) 9,60,000
Manufacturing éxp_enses paid - 1 monthin - 12,00,000
Administrative expenses paid - 1 month in m 4,80,000

Sales promotion expenses - Payable hal E@ inadvance 2,00,000

The company enjovs on month’s cr@gfrom the suppliers of raw materials and main-
tains a 2 month’s stock of raw patef@ls and one and half month’s stock of finished
goods. The cash balance isé@ned at Rs. 1,00,000 as a precantionary measure,
Assuming 10 per cent % d out the working capital requlrements of ABCLid.

SECTION-B 5X10=50

NOTE : Answer ALL the questions |

11,

a)  Evaluate “Maximisation of Profit” and “Maximisation of share-holders wealth” as
the objectives of Financial Management.

OR

b)  An investor deposits a sum of Rs. 1,00,000 in a bank account on which interest is
credited @ 10% p.a. How much amount can be withdrawn annually for a period of
15 years? '

a} Modilndustries Ltd., is considering the purchase of a machine. T'wo machines ‘X’
anit °Y” each costing Rs. 50,000 are available. The cost of capital is 10%. The cash
inflows after taxation are expected to be as follows:




Year — _ Machine ‘X> — ._Ma_chine Y
T T 5,000
2 | o 20000 15000
3 25,000 o 20,000
4 15000 | 30,000
5 10,000 | 20,000

13,

You are required to evaluate each of the above projects according to the following meth-
ods. o ' '

- a) Pay-back method

b) Return on average investment method
¢) . Net present vaiue method.

OR

ture a new product. Each of these machines requiregan Myestment of Rs. 0,000 and is
expected to provide benefits over a period of 4 il ars. Wiler the expiry of the useful life

A company is considering the proposal of buying dn’e: the two machines to manufac-
rs

of the machine, the seliers of both the mach gve guaranteed to buy back the ma-
chines of Rs. 5,000. The management of thi¥&gefpany uses certainty equivalent ap-

proach to evaluate risky investments. Y _
- The company’s risk adjusted di% : i3 16% and the risk-free rate is 10%. The

expected values of net cash flow ) with their respective certainty - equivalents

(CE) are: _ % ) _
_ Maulfine X’ | - Machine Y’ .
Year e -
CFAT " CE | CFaT CE
Rs. .. Rs. '
1 30000 | 038 18000 | 09
2 30,000 07 | 36000 0.8
3 30,000 06 | 24000 07
4 30,000 05 f 32000 | 04

Which. machine, should be purchased by the cornpany?

a) A company wants to acquire a new machine for the use of its plant for 5 vears,
Two options are available. The 1st option is te buy outright for Rs. 25,00,000 with
bank loan at 16% interest payable annually and the principal amount to be repaid at
the end of 5 years. The machine will have a resale value of Rs. 8,00,000. The 2nd

option will be to get the machine under lease agreement for 5 years the annual

rentals being Rs. 7,50,000 payable at the beginning of each year. The corporate rate
of taxation is 30% and straight line depreciation method is followed.

" You are required to recommend the best option.

OR
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b

b)

" Explain briefly ‘Net Operatmg Income’ approach and Modlgham Miller Approach |
. to eapital structure

What is ‘stable dlv1dend polley"? Do you recommend a stable dividend policy?
Explain the reasons for your answer: '

'_ OR

The EPS of a cempany is ps. 8 and the rate ef capitalisation applicable is 10 per

~ cent. The company has before it an option of adopting (1) 50% (2) 75% (3) 100%

dividend pay out ratio. Compute the market price of the company’s quoted shares -
as per Walter model if it can earn a return of(i) ]5% (2) 10% and (3) 5% on its
retained eammgs S

Explam briefly techniques of'i mventory oontrol used n manufaeturmg organlsatlons
and also calculate the Economic Order Quantity (EQO), no. of orders per year and
time between two consecutive orders for the fo!lowiﬁg infermation. - In a manufac-
turing organisation the annual demand for an item is 3,200 units. The unit cost is Rs.
6 and inventory carrying charges 25% p.a. The cost of one procurement is Rs. 150. . .

“OR

Explam n detall the dlfferent apprpaches toﬁsmng of‘ workm g capital require-

\>-O
> |




