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INTRODUCTION

A business is a legal organization, which aims at providing goods/products/services
to customers. Capitalism has given an impetus to privately owned businesses
designed to earn profit and increase the wealth of the owners and enhance the
business. This book, Business Practices, provides a study of various modern
concepts and related aspects in a clear and lucid manner keeping in mind the
requirements of MBA students.

This book has been divided into six convenient units for ease of study.  Unit
1 presents the aspects of the framework of management. You will study about the
organizational behaviour in Unit 2.  Success of an organization directly reflects the
ability of the management to deal with menpower. Unit 3 will introduce you to
human resource management. Unit 4 has been dedicated to decision analysis, the
most crucial aspect of a business. Unit 5 explains financial securities. Finally Unit 6
depicts the concept of inventory management.

The book has been written in the self-instructional mode or the SIM format
wherein each Unit begins with an Introduction to the topic, followed by an outline
of the Unit Objectives. The detailed content is then presented in a simple and
organized manner, interspersed with Check Your Progress questions to test the
student’s understanding of the topics covered.  A Summary along with a list of
Key Terms and a set of Questions and Exercises is provided at the end of each
Unit for effective recapitulation.
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UNIT 1 CONCEPTUAL
FRAMEWORK OF
MANAGEMENT

Structure

1.0 Introduction
1.1 Unit Objectives
1.2 Management Defined
1.3 Need and Features of Management
1.4 Nature of Management
1.5 Scope of Management
1.6 Levels of Management
1.7 Functions of Management
1.8 Control Techniques

1.8.1 Controlling Process
1.8.2 Essentials of Effective Control Systems
1.8.3 Behavioural Guidelines for Effective Control

1.9 Summary
1.10 Key Terms
1.11 Answers to ‘Check Your Progress’
1.12 Questions and Exercises
1.13 Further Reading

1.0 INTRODUCTION

Management in some form or other is an integral part of living and is essential
wherever human efforts are to be undertaken to achieve desired objectives. The
basic ingredients of management are always at play whether we manage our lives
or our business. For example, let us look at the managerial role of a simple housewife
and how she uses the managerial ingredients in managing the home. First of all, she
appraises her household and its needs. She forecasts the needs of the household
for a period of a week or a month or longer. She takes stock of her resources and
any constraints on these resources. She plans and organizes in order to obtain the
maximum benefits out of them. She monitors and controls the household budget
and expenses and other activities. In a large household, she divides the work
among other members and coordinates their activities. She encourages and
motivates them to do their best in completing their activities. She is always in
search of improvements in goals, resources and in the means to attain then. These
ingredients, generally, are the basic functions of management which you are going
to study in this unit.
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1.1 UNIT OBJECTIVES

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

  Define management and its integral elements

 Learn about the need and features of management

 Appreciate the nature of management

 Identify the levels of management

1.2 MANAGEMENT DEFINED

Many management thinkers have defined management in their own ways. For
example, Van Fleet and Peterson define management, ‘as a set of activities directed
at the efficient and effective utilization of resources in the pursuit of one or more
goals.’ Figure 1.1 illustrates the components of management.

Human
Resources

Physical
Resources

Goals

Financial
Resources

Informational
Resources

Effective and
Efficient

Utilization

Managerial
Activities

Figure 1.1 The Components of Management

Megginson, Mosley and Pietri define management as ‘working with human,
financial and physical resources to achieve organizational objectives by performing
the planning, organizing, leading and controlling functions’. Figure 1.2 illustrates
the Megginson, Mosley and Pietri definition of management.

Management
Planning
Organizing
Leading
Controlling

Human, Financial
and Physical
Resources

Goals

Figure 1.2 Megginson, Mosley and Pietri Management Definition

Kreitner considers management a problem-solving process. He defines
management as follows:

‘Management is a problem-solving process of effectively achieving
organizational objectives through the efficient use of scarce resources in a changing
environment.’
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Some of the integral elements of this definition can be separated and briefly
explained as follows:

(i) Problem-solving Process

One of the most important functions of a manager is to make decisions and solve
problems. Some of the major problems that management must continually face
include unpredictable economic trends, changing governmental regulations, resource
shortages and a severe competition for these resources, employee demands,
technical problems, technological developments and so on. There are other
problems that are comparatively routine in nature and can be solved by some tried
and tested mechanisms. For example, a change in production quality can be easily
looked into and the process corrected or modified or changed if necessary. On
the other hand, an increase in employee grievances, absenteeism or turnover may
require carefully studied unique solutions.

(ii) Organizational Objectives

All organizations have a mission that is the very basic reason for their existence
and certain goals and objectives. While the goals are long range and more general
in nature, objectives are more specific, tangible and most often quantifiable. For
example, the mission of a college may be high-quality education, its goal may be to
primarily serve the educational needs of the surrounding community and its objective
may be to increase college by ten per cent enrolment to in two years. The primary
objective of organizations is to provide a service many for the public such a service
has to be profitable for the organization at the same time, in monetary terms.
Therefore, the management must plan its activities along these lines. Additionally, it
is also the management’s responsibility to integrate the personal objectives of the
employees into organizational objectives. The personal objectives of employees
may include higher remuneration, more challenging tasks and responsibilities and
participation in the decision-making process.

(iii)Efficiency

Efficiency, along with effectiveness, is the most common way of measuring
organizational performance. Efficiency is the ability to ‘get things done correctly.’
An efficient manager achieves a higher output with given resources of time, talent
and capital so that these resources are fully utilized without waste. Similarly,
effectiveness means ‘doing the right things in the right way at the right time.’ By this
standard successful managers would not only be effective at selecting goals and
the methods but they would also be efficient in utilizing resources.

(iv)Scarce Resources

The resources of people, time, capital and raw materials are all finite and limited.
They are all scarce in nature and are not expandable. Additionally, there is a fierce
competition for acquiring these resources. Management, basically, is a ‘trusteeship’
of these resources and hence must make conscious efforts to make the most of
these resources.
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(v) Changing Environment

The dynamics of socio-economic-political environment is evidenced by the changes
that have taken place in all areas in the last few years. The advent of computers
and telecommunications technology has changed the way in which environmental
assessment is carried out for decision-making purposes. Accordingly, management
must be prepared to predict accurately these changes and formulate ways to meet
these new challenges more effectively.

1.3 NEED AND FEATURES OF MANAGEMENT

The concept of management is as old as the human race itself. The concept of
‘family’ required that life be organized and resources be apportioned in a manner
so as to miximize their utility. Taking appropriate measures to safeguard the family
from attacks by wild animals, planning fishing and hunting expeditions are all
examples of management and organization. A study of various people around the
world numerous examples of organizational structures and organizational evolution
can be found in every community no matter how close or fan they might  be to
technological advancement. A village market and a large department store in a
modern city serve the same needs  that of produing what people need. While the
former is simple in nature, the modern organization is sophisticated and complex.
However, the basic form of management and organizational structure seems to
have existed since the beginning of organized human activity.

Even recorded history has evidence of the application of some current
management techniques dating as far back as 5000 B.C. when the ancient Sumerians
used written records in assisting governmental operations. The Egyptian pyramids,
built as early as 3000 B.C., required the organized efforts of over 100,000 workers.
It would be natural to assume that all functions of modern management, namely,
planning, organizing, directing and controlling played a significant role in the
construction of these monuments. Around 500 B.C., Mencius declared:

‘Whoever pursues a business in this world must have a system. A business,
which has attained success without a system, does not exist. From ministers and
generals down to the hundreds of craftsmen, every one of them has a system. The
craftsman employs the ruler to make a square and the compass to make a circle.
All of them, both skilled and unskilled, use this system. The skilled may at times
accomplish a circle and a square by their own dexterity. But with a system, even
the unskilled may achieve the same result, though dexterity they have none. Hence,
every craftsman possesses a system as a model. Now, if we govern the empire, or
a large state without a system as a model, are we not even less intelligent than a
common craftsman?’

Management, as a system, is not only an essential element of an organized
society but also an integral part of life when we talk about managing our lives.
Managing life is not much different from managing an organization and this ‘art’ of
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management has been with us from time immemorial. Just as a well-managed life is
much better organized, goal oriented and successful ‘good’ management of an
organization makes the difference between the success and the failure of the
organization. Perhaps, the importance of management was highlighted by the late
President of United States, John F. Kennedy when he said that, the role of
management in our society is critical in human progress. It serves to identify a
great need of our time: to improve standards of living for all people through effective
utilisation of human and material sources. Similarly, Peter F. Drucker, a noted
management authority has emphasised the importance of management in social
living. He proclaimed nearly 25 years ago that, ‘effective management was becoming
the main resource of developed nations and that it was the most needed resource
for developing nations.’

A manager’s job is highly crucial to the success of any organization. The
more complex the organization, the more crucial is the manager’s role in it. A good
manager makes things happen. The importance of management in any organization
was emphasised by Professor Leonard R. Sayles in his address to a group of
management development specialists, as follows:

‘We must find ways of convincing society as a whole, and those who train
managers in particular, that the real leadership problems of our institutions — the
getting things done, the implementation, the evolving of a consensus, the making of
the right decisions at the right time with the right people — is where the action is.
Although we as a society haven’t learned to give much credit to managers, I hope
we can move toward recognising that managerial and leadership jobs are among
the most critical tasks of our society. As such, they deserve the professional status
that we give to more traditional fields of knowledge.’

Need for Management

Management is an essential component of all social organizations and is to be
found everywhere as a distinct, separate and dominant activity. The importance of
management cannot be over emphasised. The significance of ‘Management’ may
be outlined in the following paragraphs:

(i) To Meet the Challenges of Change

In recent years, the challenge of change has become intense and critical. Only
scientific management can overcome the complexities of modern business.

(ii) For Effective Utilization of the Seven Ms

There are seven Ms in business: men, materials, money, machines, methods, markets
and management. Management stands at the top of all these Ms. It determines
and controls all other factors of business.

(iii) For the Development of Resources

Good management procures good business by creating a vital dynamic and life-
giving force in the organization.
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(iv) Management Directs the Organization

Just as the mind directs and controls the body to fulfil its desires, similarly the
management directs and controls the organizations to achieve the desired goal.

(v) Integrate Various Interests

There are various interest groups that put pressure over other groups for maximum
share in the total output. Management balances these pressures and integrates
various interests.

(vi) Management Provides Stability

In modern society, management provides stability by changing and modifying
resources in accordance with the changing environment of the society.

(vii) Management Provides Innovation

Management provides new ideas, imagination and vision to the organization, which
is necessary for a better life and greater performance.

(viii) Management Provides Co-ordination and Establishes Team Spirit

Management co-ordinates the activities of the different departments in an enterprize
and establishes team sprit amongst the personnel.

(ix) To Tackle Business Problems

Good management serves as a friend, philosopher and guide in tackling business
problems. It provides a tool for doing a task in the best possible manner.

(x) A Tool of Personality Development

Management is necessary not only for productivity, but also for providing
opportunities for growth and development. Management helps improve the
personality of people and therefore attempts to raise their efficiency and productivity.

Features of Management

(i) Organized Activities: Management is a process of organized activities. Groups
of people cannot be involved in the performance of activities without organized
activities. Management comes into existence where a group of people are involved
in achieving a common objective. The organized activities may take a variety of
forms ranging from a tightly structured organization to a loosely-knit organization.

(ii) Existence of Objectives: The existence of objectives is a basic criterion of
every human organization. The organizational objectives are the desired state of
affairs which an organization attempts to realize. This realization of objectives is
sought through the coordinated efforts of the people constituting an organization.

(iii) Decision-making: Management process involves decision-making at all levels.
Decision-making describes the process by which a course of action is selected as
the way to deal with a specific problem. If there is only one alternative, the question
of decision-making does not arise. The quality of alternatives which a manger
selects determines the organization’s performance, and the future of the organization.
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(iv) Relationship among resources: The essence of management is integration
of various organizational resources. Resources include money, machine, materials,
and people. Management is concerned with the proper utilization of human
resources which, in turn, utilize other resources.

(v) Working with and through people: Management involves working with
people and getting organizational objectives achieved through them. Working
through people is interpreted in terms of assigning activities to subordinates.

1.4 NATURE OF MANAGEMENT

In spite of the growing importance of management as an immensely academic
discipline contributing to the quality of human life, the concept is still clouded by
certain misconceptions.

Although,  management as an academic body of knowledge has come a
has grown and gained acceptance all over the world, yet, it the term ‘Management’
continues to be misunderstood and misused.

A study of the process of management reveals the following points about
the nature of management:

(i) Management is a Universal Process

Where there is human activity, whether individual or joint, there is management.
The process of management can be noticed in all spheres of life. The basic nature
of management activity remains same in all arenas, whether the organization to be
managed is a family, a club, a trade union, a trust, a municipality, a business concern
or the government. Slight variations in approach and style may exist from organization
to organization, but the management activity is basically the same everywhere.

(ii) Management is a Factor of Production

Management is regarded as a factor of production. Just as land, labour and capital
have to be brought together and put to effective use for the production and
distribution of goods and services, similarly managerial skills have also to be acquired
and effectively used for the purpose.

In the modern industrial set-up, qualified and efficient managers are essential
to reap the fruits of huge investment in business where the pattern of production
has become capital-intensive. In fact, in this scenario, the role of management
would be more important.

(iii) Management is Goal Oriented

The most important goal of all management activity is to accomplish the objectives
of an enterprise. These objectives may be economic, socio-economic, social and
human and thereby management at different levels seeks to achieve these in different
ways. But at all times, management has definite objectives to pursue and it employs
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all the resources it commands — men, money, materials, machines and methods–
in the pursuit of the objectives.

(iv) Management is Supreme in Thought and Action

Determination of the objectives of an enterprise tests the collective wisdom and
sense of imagination of its management. The objectives should be neither too
difficult to achieve, nor pitched too low to rob the workers of their sense of
achievement. But, mere setting of objectives will be of no avail, if there is no
vigorous action to achieve them.

Managers set realizable objectives and then mastermind action on all fronts
to accomplish them. Managers belong to that rare breed of men who are not only
aware of what is to be achieved and how, but also possess the capability and
courage to accept the challenges of doing it.

(v) Management is a Group Activity

An enterprize will not be able to achieve its objectives if only one or a few individuals
or departments are efficient and the rest are inefficient. The calibre of each individual
and each department needs to be efficient in order to make a project successful.
For example, even the best performance by the production department will become
meaningless if the sales department does not make efforts to sell the products or if
the finance department does not ensure adequate availability of funds.

For the success of an enterprize, it is necessary that all the human and
physical resources at its disposal are efficiently coordinated to attain the maximum
levels of productivity. It is well known that the combined productivity of different
resources will always be much higher than the total of individual productivity of
each resource. The test of managerial ability lies in coordinating the various resources
and to achieve maximum combined productivity. This is also called the multiplier
effect of management activity.

(vi) Management is a Dynamic Function

Management is a dynamic function of a collective enterprize, which is constantly
engaged in casting and recasting the enterprize in the world of an ever-changing
business environment. Not only this, it also sometimes initiates moves that reform
and alter the business environment. If an enterprize is well equipped to face the
changes in business environment brought about by economic, social, political,
technological or human factors, it can soon adapt itself to a changed environment
or make innovation to attune itself to it. For example, if there is a fall in the demand
for a particular product, the enterprise can be kept in readiness to explore new
markets or switch over to production of new goods with ready demand.

(vii) Management is a Social Science

In other words, management means getting the tasks done by different people
with different qualities. This involves dealing with individuals each one of who has
a different level of sensitivity, understanding and dynamism. In fact, no definite
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principles or rules can be laid down in respect of human behaviour. These principles
change from individual to individual and from situation to situation. No doubt, a
manager may seek guidelines from established principles and rules but he cannot
base his decisions on them.

(viii) Management is an Important Organ of Society

Management as an activity has carved for itself an important place in society.
Management shares a direct relationship with society. While society influences
managerial actions, managerial actions influence society. By their decisions,
management of large undertakings influence the economic, social political, religious,
moral and institutional behaviour of the members of society. This creates an impact
on the social and moral obligations of business management, which cannot be
easily ignored.

(ix) Management is a System of Authority

It is the job of management to bring about a harmonious arrangement and pattern
among the different resources employed in an undertaking. In fact, the management’s
role as a factor of production forces it to be methodical in plans and procedures,
and systematic and regular in their implementation. For this, it is necessary that the
authority vested in the management is exercised properly and correctly. This calls
for well-defined lines of command, delegation of suitable authority and responsibility
at all levels of decision-making. Unless there is proper balance between authority
and responsibility at each level of decision-making, the organization might not
succeed in the task of accomplishment of its objective.

(x) Management is a Profession

Management makes judicious use of all available means to accomplish certain
predetermined ends. To achieve this successfully, managers need to possess
managerial knowledge and training. Moreover, they have to conform to a recognized
code of conduct and remain conscious of their social and human obligations.
Managers are well paid and well provided by the organization for their work.
Moreover, they enjoy considerable social prestige too.

(xi) Management as a Process

Management is an activity consisting of a distinct process, which is known as the
management process. This process is primarily concerned with the important task
of goal achievement. No business enterprise can achieve its objectives until and
unless all the members of the unit make an integrated and planned effort under the
directions of central coordination agency. In management terminology, this central
co-ordinating agency is technically known as ‘Management’ and the methodology
of getting things done is known as ‘Management Process’ The process, in general,
is defined as a series of actions or operations conducted towards an end. The
logic of the management process is that particular functions are performed in a
sequence within a given period of time. In other words, the functions that are
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performed by a manager and the sequence in which they are performed are together
called the ‘Management process’.

Ordinarily there are two main functions of each manager: decision-making
and implementation of the decisions. Collectively, these two fall under the
management process. Processes such as planning, organizing and actuating involved
in the achievement of business goals together form the management process.

(xii) Management is an Inter-disciplinary Approach

For the correct implementation of the management, it is important to have knowledge
of commerce, economics, sociology, psychology and mathematics.

(xiii) Modern Management is an Agent of Change

Management techniques can be modified by proper research and development on
how to improve the performance of an organization.

1.5 SCOPE OF MANAGEMENT

Although it is difficult to precisely define the scope of management, yet the following
areas are included in it:

Subject-matter of Management

Planning, organizing, directing, coordinating and controlling are the activities included
in the subject matter of management.

Functional Areas of Management

These include:

 Financial management includes accounting, budgetary control, quality control,
financial planning and managing the overall finances of an organization.

 Personnel management includes recruitment, training, transfer promotion,
demotion, retirement, termination, labour-welfare and social security industrial
relations.

 Purchasing management includes inviting tenders for raw materials, placing
orders, entering into contracts and materials control.

 Production management includes production planning, production control
techniques, quality control and inspection and time and motion studies.

 Maintenance management involves proper care and maintenance of the
buildings, plant and machinery.

 Transport management includes packing, warehousing and transportation
by rail, road and air.

 Distribution management includes marketing, market research, price-
determination, taking market-risk and advertising, publicity and sales
promotion.
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 Office management includes activities to properly manage the layout, staffing
and equipment of the office.

 Development management involves experimentation and research of
production techniques, markets etc.

Universal Application

The principles of management can be applied to all types of organizations irrespective
of the nature of tasks that they perform.

Three essentials of management are:
 Scientific method
 Human relations
 Quantitative technique

CHECK YOUR PROGRESS

1. What are the features of management?

2. What are the functional areas of management?

1.6 LEVELS OF MANAGEMENT

As organizations grow larger and more complex, they usually develop several
levels of managerial positions, forming a hierarchy of superior and subordinate
reporting relationships. Traditionally, there are three managerial levels, which are
usually depicted, in the form of a hierarchical pyramid. The total number of
personnel found at each level decreases as the management level increases up the
pyramid. The largest numbers of people in the organization are at the lower
organizational level, at the bottom of the pyramid, and these people operate in a
non-managerial capacity. This group consists of individual contributors who are
simply the employees who work under the guidance of their supervisors.
Figure 1.3 shows these levels of management.
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Top-Level Managers

The top-level managers are ultimately responsible for the entire organization. The
top-level management, also known as ‘central management’ includes top executives
such as Chief Executive Officer (CEO), chairman of the board of directors,
president, executive vice-presidents and various vice-presidents. These managers
are primarily involved in broad organizational matters such as policy formulation,
long range strategic planning, goal setting and development of organizational
strategies. In general, top management effectively deals with all elements and forces
that affect the survival, stability and growth of the organization. In the words of B.
Yuill :

‘It is the function of top management to watch, interpret, exploit, or where
necessary, counter external influences with appropriate decisions and plans and to
initiate the appropriate adjustments in the functional authority and status structures
of the organization. It is the top management’s duty to protect the integrity of the
organization so that it can survive for its own employees, shareholders, suppliers
and the customer’s interests and for the general good of the social and economic
system within which it operates.’

Middle-Level Managers

The middle-management level generally consists of divisional and departmental
heads such as a plant manager, production manager, marketing manager, personnel
director, and so on. Their responsibility is to interpret policies and directions set
by the top-level management into specific plans and guidelines for action. Their
responsibility also includes coordinating the working of their departments so that
the set objectives can be achieved. They are concerned with short-term goals and
specific results. They spend more time on operational planning, information
processing and day-to-day monitoring of their divisional activities. They serve as a
link between the strategic activities of the top managers and operational activities
of first-level managers who are the subordinates in terms of information
dissemination in both directions.

Organizations, specially very large ones, often have several layers of middle
managers. During its expansion years, at one time, General Motors (GM) had 14
or 15 management levels. However the tendency now is to have fewer layers and
to give the managers greater autonomy and responsibility, part of which is delegated
to lower-level managers.

First-Level Supervisory Managers

This level of management consists of supervisors, superintendents, unit heads,
foremen, chief clerks, and so on. The primary concern of first-level managers is
with the mechanics of the job and they are responsible for coordinating the work
of their employees. They must possess technical skills so that they can assist their
subordinate workers where necessary.
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They plan day-to-day operations, assign personnel to specific jobs, oversee
their activities, evaluate their performances and become a link between the workers
and the middle-level management. Since they represent both the middle-level
management as well as the workers on the other side, first-line supervisors often
find themselves in the middle of conflicting demands. According to Kerr, Hill and
Broedling, their greatest emphasis evolves around dealing with internal human
relations rather than operational activities because of the trend towards a more
educated work force, team work and group cohesions, as well as the growing use
of computers in tracking and monitoring many activities that were previously
regulated by first-line managers.

General Versus Functional Managers

Apart from the vertical levels of the managerial hierarchy, there are two types of
managers with different responsibilities. These are ‘Functional Managers’ and
‘General Managers’. Functional managers take responsibility for one type of
function or specialized activity and supervise the work of employees who are
engaged in such specialized activities as marketing, finance, accounting, quality
control, production, and so on.

General managers, on the other hand, are responsible for the activities of
several different groups that perform a variety of functions and have authority over
both the specialized as well as generalized activities. For example, the general
manager of a plant in a manufacturing company is responsible for monitoring all
aspects of the plant such as production, engineering, quality control, labour relations,
purchasing, inventories, and so on. Branch managers are considered as general
managers if employees from different disciplines within the branch report to them.

General managers in non-profit organizations such as hospitals, universities
or government agencies are designated as ‘administrators’, rather than managers.
For example, the head of a hospital might be known as a chief administrator.
Similarly, the president of a college or the dean of a school would be designated as
an administrator.

1.7 FUNCTIONS OF MANAGEMENT

There are basically five primary functions of management. These are:

1. Planning

2. Organizing

3. Staffing

4. Directing

5. Controlling

The controlling function comprises coordinating, reporting and budgeting,
and hence the controlling function can be broken into these three separate functions.
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Based upon these seven functions, Luther Guelick coined the POSDCORB, which
represents the initials of seven functions. Five have already been mentioned above;
R stands for reviewing and B denotes ‘ Budgeting’. First five functions are explained
and discussed fully in the following pages and only a brief introduction to these
functions is given here.

1. Planning

Planning is future-oriented and determines an organization’s direction. It is a rational
and systematic way of making decisions today that will affect the future of the
company. It is a kind of organized foresight as well as corrective hindsight. It
involves predicting the future as well as attempting to control the events. It involves
the ability to foresee the effects of current actions in the long run in the future. Peter
Drucker has defined planning as follows:

‘Planning is the continuous process of making present entrepreneurial
decisions systematically and with best possible knowledge of their futurity, organizing
systematically the efforts needed to carry out these decisions and measuring the
results of these decisions against the expectations through organized and systematic
feedback’. An effective planning programme incorporates the effect of both external
as well as internal factors. The external factors are shortages of resources; both
capital and material, general economic trends as far as interest rates and inflation
are concerned, dynamic technological advancements, increased governmental
regulations regarding community interests, unstable international political
environments, etc. The internal factors that affect planning are limited growth
opportunities due to saturation requiring diversification, changing patterns of work
force, complex organizational structures, decentralisation etc.

2. Organizing

Organizing requires a formal structure of authority and the direction and flow of
such authority through which work sub-divisions are defined, arranged and
coordinated so that each part relates to the other in a united and coherent manner
so as to attain the prescribed objectives. Thus the function of organizing involves
the determination of activities that need to be done in order to reach the company
goals, assigning these activities to the proper personnel, and delegating the necessary
authority to carry out these activities in a coordinated and cohesive manner. It
follows, therefore, that the function of organizing is concerned with:

1. Identifying the tasks that must be performed and grouping them whenever
necessary.

2. Assigning these tasks to the personnel while defining their authority and
responsibility.

3. Delegating this authority to the employees.

4. Establishing a relationship between authority and responsibility.

5. Coordinating the activities.



Conceptual Framework
of Management

NOTES

Self-Instructional Material 17

3. Staffing

Staffing is the function of hiring and retaining a suitable workforce for the enterprise
both at managerial as well as non-managerial levels. It involves the process of
recruiting, training, developing, compensating and evaluating employees, and
maintaining this work force with proper incentives and motivations. Since the human
element is vital factor in the process of management, it is important to recruit the
right personnel. This function becomes even more critical since people differ in
their intelligence, knowledge, skills, experience, physical condition, age and attitudes,
and this complicates the function. Hence, management must understand, in addition
to the technical and operational competence, the sociological and psychological
structure of the workforce.

4. Directing

Directing is concerned with leadership, communication, motivation and supervision
so that the employees perform their activities in the most efficient manner possible,
in order to achieve the desired goals. The leadership element involves issuing of
instructions and guiding the subordinates about procedures and methods.
Communication must be open so that the information can be passed on to the
subordinates and their feedback received in an easy manner. Motivation is very
important, since highly motivated people perform excellently with less direction
from superiors. Supervising subordinates would give continuous progress reports
as well as assure the superiors that the directions are being properly carried out.

5. Controlling

The function of control consists of those activities that are undertaken to ensure
that the events do not deviate from the pre-arranged plans. The activities consist
of establishing standards for work performance, measuring performance and
comparing it to these set standards and taking corrective actions as and when
needed, to correct any deviations. All these five functions of management are
closely interrelated. However, these functions are highly indistinguishable and
virtually unrecognisable on the job. It is necessary, though, to put each function
separately into focus and deal with it.

1.8 CONTROL TECHNIQUES

Control is very important both in organized living as well as ‘living’ organizations.
When things go smoothly as planned, they are considered to be under control.
‘Self-control’ is a word we are all familiar with and which simply means that we
discipline ourselves in such a manner that we strictly adhere to our plans for our
lives and generally do not deviate from these plans. Controls are there to ensure
that events turn out the way they are intended to. It is a dynamic process, requiring
deliberate and purposeful actions in order to ensure compliance with the plans and
policies previously developed. This means that the managerial functions of planning
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and controlling are very closely related. Without proper controls planning itself has
little meaning. According to Robert L. Dewelt:

‘The importance of the planning process is quite obvious. Unless we have a
soundly chartered course of action, we will never quite know what actions are
necessary to meet our objectives. We need a map to identify the timing and scope
of all intended actions. This map is provided through the planning process.

But simply making a map is not enough. If we do not follow it or if we make
a wrong turn along the way, chances are we will never achieve the desired results.
A plan is only as good as our ability to make it happen. We must develop methods
of measurement and control to signal when deviations from the plans are occurring
so that corrective action can be taken.’

The interrelationship between the functions of planning and controlling is
clearly evident. Planning involves formulating organizational objectives and
developing strategies, while controlling involves establishing standards of
performance and comparing actual results with the planned results to determine
whether operations are being performed according to plans.

1.8.1 Controlling Process

According to Robert J. Mockler:

‘Management control is a systematic effort to set performance standards with
planning objectives, to design information feedback systems, to compare actual
performance with these pre-determined standards, to determine whether there
are any deviations and to measure their significance, and to take any action required
to assure that all corporate resources are being used in the most effective and
efficient way possible in achieving corporate objectives.’

Mockler’s definition divides the process of control into four steps. These
steps are:

(i) Establishing Standards

The control process begins with the establishment of standards of performance
against which organizational activities can be compared. These are levels of activities
established by management for evaluating performance. These standards must be
clearly specified and understood by all organizational members without ambiguity.
They should be defined in measurable terms, wherever possible, such as physical
units produced over a period of time, profit to be made per unit and so on. Vaguely
worded standards or general goals such as ‘better skills’ or ‘high profits’ are
difficult to interpret and hence lead to confusion and conflict. For example, the
goal of a real estate broker may be to sell four houses per month. He can then plan
the month and monitor his performance. Similarly, a vice-president in charge of
production may have a goal of keeping the production cost within the assigned
budget over a period of time. In attaining such a goal, he will be able to monitor the
costs and take corrective actions wherever it is necessary. As another example, a
college professor may have set a goal of covering ten units from a book over a



Conceptual Framework
of Management

NOTES

Self-Instructional Material 19

period of one semester. He can plan his schedule of teaching accordingly to meet
that goal. These precisely-stated standards, goals and objectives facilitate
communication with all persons making the control process easier to monitor.

There are situations where it is not possible to quantify standards such as in
the case of high morale, community relations, discipline or creativity. In such cases,
all efforts should be made to fully understand these qualitative goals and design
control mechanisms that would be useful in measuring performance in these
situations. Most of these control mechanisms would be subjective in nature and
decisions would be made on the basis of experience, analytical observations and
intuitive judgments. Some of the quantitative standards against which performance
can be measured are:

 Time standards. The goal will be set on the basis of time lapse in
performing a particular task. It could be units produced per hour,
number of pages typed per hour or number of telephone calls made
per day. Managers utilize time standards to forecast work flow and
employee output. Standard employee output also determines the extent
of financial incentive plans.

 Cost standards. These standards indicate the financial expenditure
involved per unit of activity. These could be material cost per unit,
cost per person, cost of distribution per unit and so on. Budgets are
established to reflect these costs and they provide monetary check-
points for comparing actual costs with budgeted costs.

 Income standards. These relate to financial rewards received for a
particular activity. Examples would be sales volumes per month, sales
generated by a sales person per year and so on.

 Market share standards. This goal would be oriented towards the
percentage of the total market that a company wants to retain or further
acquire. For example, a company may want to increase its share of
the market by four percentage points per year for the next five years.

 Quality standards. These standards express levels of quality expected
of a product or service. There are quality control programs which
monitor the level of quality of a product. These may be tolerances
within which the quality may be accepted. For example, the space
shuttle and aircraft manufacturers have zero-defect production
requirement while other products may have less stringent quality
standards.

 Productivity. Productivity or quantity standards are expressed in
numerical terms as the expected number of items produced per man
hour or per given activity. These goals are the key to operational
efficiency and are set on the basis of past performance, degree of
mechanization, employee skills and training required and motivation
of employees.
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 Return on Investment (ROI). Return on investment is comprehensive
and useful standard as it involves all facets of the business such as
turnover, sales, working capital, invested capital, inventory levels at
given times, production costs, marketing costs and so on. It is a ratio
of net income to invested capital. It is superior to market share as a
standard because a large market share does not necessarily mean
higher profits.

 Quantitative personnel standards. The worker morale and
dedication can be measured to some degree by some quantitative
standards. These standards may be the extent of employee turnover,
number of work-related accidents, absenteeism, number of grievances,
quality of performance and so on.

(ii) Measuring Performance

Once the standards have been established, the second step in the controlling process
is to monitor and measure the actual performance. Monitoring and measuring is a
continuous activity and involves collection of relevant data that represents the
actual performance of the activity so that a comparison can be made between
what is accomplished and what was intended to be accomplished. The measurement
of actual performance must be in the units similar to those of predetermined criterion.
The unit or the yardstick thus chosen should be clear, well defined and easily
identified and should be uniform and homogeneous throughout the measurement
process.

According to Suchman, there are five types of evaluations. These are:
1. Effort. Effort reveals the extent of input and the idea is to measure

such input to see if it is adequate in meeting the set objectives. For
example, the number of courses offered in the Business Department
at the university would indicate the extent of the business programme.
Similarly, the number of patient beds in a hospital would be a measure
of input for providing health care. A salesperson’s performance may
be measured by the number of calls he makes per day. Peter Blau
gives an example of an employment agency where effort was evaluated
by the number of applicants interviewed and counselled. However,
the measurement of input was a poor indicator of results since simply
counselling applicants did not mean that they all got jobs. Similarly,
the number of beds in a hospital does not necessarily mean quality
health care which is the ultimate goal.

2. Effectiveness. As indicated above, the evaluation of input elements
does not adequately convey the degree of effectiveness and results.
This problem can be eliminated by measuring outputs such as the
number of clients placed in jobs, in the case of the employment agency
or the number of patients cured in a given period of time in the case of
a hospital.
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3. Adequacy. Adequacy is the ratio of output to need and is a useful
measure if the need and the output can be clearly identified and related.
If the needs are satisfied then the performance can be considered as
adequate.

4. Efficiency. Efficiency relates output to input. According to Euske, in
terms of efficiency, it is better if more can be done with the same
amount of input or same output can be generated with less input.
Efficiency measures are useful for comparing the same process at two
points in time or two different processes with the same output.

5. Process. It relates to underlying processes which convert effort into
outcome or input into output. It treats output as a function of input so
that the focus is on evaluation of mechanisms that convert efforts into
results, rather than the effort itself. This understanding of mechanism
will assist in predicting the output of the organization for a given input.
However, the process must be mechanistic in nature and clearly
understood in order to be effective. For example, a sales person cannot
know if his presentation will result in a sale even when such a
presentation is done well and is well received.

(iii) Measuring Devices

One of the most difficult tasks in measuring actual performance is the selection of
an appropriate measure. It is very important that all performance measures used in
controlling organizational and individual performances be both valid as well as
reliable. Validity reflects as to how good the performance measure is and reliability
describes as to how consistent such performance measure is in obtaining results.
The methods of measurement established would answer the question, ‘what, how
and when to measure?’

The organizational objectives would determine as to ‘what’ is to be measured.
‘How’ to measure the outcome of an activity would depend upon the type of
activity and whether continuous measurement or only spot checks are required.
The type of activity would also determine as to ‘when’ measurement would take
place. For example, some professors measure the performance of students only
by one final examination while other professors give frequent quizzes during the
semester of studies.

Some of the measuring devices used are as follows:
 Mechanized Measuring Devices. This involves a wide variety of

technical instruments used for measurement of machine operations,
product quality for size and ingredients and for production processes.
These instruments may be mechanical, electronic or chemical in nature.
Some electronic devices are used to check passengers at the airport
for carrying prohibited items, while some are used to detect shoplifting
and unchecked books from the library. Polygraph tests are used to
check people’s explanations for certain acts.
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Computers are becoming increasingly important as measuring devices.
They can monitor operations as they occur and simultaneously analyze
data so collected. Many retail stores use computerized scanning
equipment that simultaneously monitors sales and prices of various
items and tracks inventory by department, vendor and branch store.

 Ratio Analysis. Ratio analysis is a powerful management tool for
measuring various aspects of business operations. It describes the
relationship of one business variable to another. The following are
some of the more important ratios:

 Net sales to working capital. The working capital must be
utilized adequately. If the inventory turnover is rapid, then the
same working capital can be re-used. Hence, for perishable
goods, this ratio is high. Any change in this ratio will signal a
deviation from the norm.

 Net sales to inventory. The greater the turnover of inventory,
generally, the higher the profit on investment.

 Current ratio. This is the ratio of current assets (cash, accounts
receivables) to current liabilities and is used to determine a
company’s ability to pay its short term debts.

 Net profit to net sales. This ratio measures the short run
profitability of a business.

 Net profit to tangible net worth. Net worth is the difference
between tangible assets and total liabilities. This ratio of net profit
to net worth is used to measure profitability over a long period
of time.

 Net profit to net working capital. The net working capital is
the operating capital on hand. This ratio would determine the
ability of the business to finance day-to-day operations.

 Collection period on credit sales. The collection period should
be as short as possible. Any deviation from established collection
periods should be promptly investigated.

 Comparative Statistical Analysis. The operations of one company
can be usefully compared with similar operations of another company
or with industry averages. It is a very useful and practical performance
measuring methodology. For example, farmers can compare output
per acre with farmers at other locations. Any differences can be
investigated and the reasons for such differences can be ascertained.
Similarly, hospitals at one location can measure their medical costs
against those of other hospitals, and the performance of police
departments can be measured by comparing crime rates in their locality
with those in other localities. Statistical models can be used for such
measurements and such comparisons.
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 Personal Observation. Personal observation, both formal as well as
informal can be used in certain situations as a measuring device for
performances, especially the performances of personnel. The informal
observation is generally day-to-day routine type. A manager may walk
through a store to get a general idea about how people are working.
An airline officer may fly incognito to evaluate the performance of
inflight attendants.

Formal observation is properly planned and requires preparation. For
example, professors are periodically evaluated by their peers and their students.
The inflight performance of commercial airline pilots is regularly measured by
representatives of Federal Aviation Agency (FAA).

(iv) Comparing Measured Performance with Performance Standards

The next step in the control process is to compare actual performance to the
standards set for such performance. This comparison is less complicated if the
measurement units for the standards set and for the performance measured are the
same and are quantitative in nature. Such comparison becomes more difficult when
they require subjective evaluations.

The comparison shows us if anything has gone wrong in the process or
operations; if there is any deviation, negative or positive and what must be done as
a restorative process for correcting such a deviation. Furthermore, this comparison
not only results in the correction of the divergence, but also ensures the application
of the preventive steps which could guide the conduct of operations in the future.

A.  Evaluation of deviation

Before a deviation is corrected, a thorough investigation should be undertaken
regarding the reasons for such a deviation. The management should look not for
symptoms but for the root cause of the problem. Some of the questions to be
looked into are:

 Were these deviations due to unrealistic standards?

 Could the suppliers have shipped faulty materials?

 Are the operators less efficient, dishonest about results or misinformed about
applicable standards?

 Is the equipment in poor condition?

 Is the quality control department doing an adequate job?

There are many instances where projects have gone over the budget and have
been delayed. In such cases, these projects should be examined in their entirety and
from all angles in order to determine the root cause of such a discrepancy.

Deviations can be of two types, namely negative and positive:

Negative deviations. Negative deviations are those that have negative
repercussions and may be in the form of cost overruns or the project being behind
schedule or the quality or quantity of the product being below the expected
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standards. This under-performance must be evaluated to determine whether goals
should be changed or if any other corrective action is needed. For example, if
there has been a delay in completing the project, the reason may be low morale of
workers which may be evident by excessive absenteeism or inefficient performance
or the persons may not have been well trained for the job. A cost overrun could be
due to price increases initiated by outside vendors or it could be due to excessive
machinery breakdown. These deviations must be detected and properly evaluated.

Positive deviations. Positive deviations indicate that the performance was
better than expected and the goals achieved were either earlier than anticipated or
less costly than planned. These positive deviations should also be fully investigated
as to why underestimations were made so that new revised estimates can be
established.

B. Taking Corrective Action

Once the deviations have been detected and presented to the management for
consideration, the decision must be taken as to what corrective actions are needed
to remedy the situation. However, these corrective actions must be taken within
the constraints of acceptable tolerance levels, outside environmental constraints
such as those imposed by organizational culture or guidelines, labour unions, political
and economic considerations and internal constraint of cost and personnel.

Since the actual results do not always conform to the desired results, some
deviations may be expected for which no corrective action may be needed.
However, when deviations are of a sufficiently serious nature, the following actions
may be taken:

 Management must deal with the root causes of the problems and not
the symptoms.

 Any corrective action should be taken promptly in order to make it
most effective.

 Whenever and wherever possible, the corrective action should be
built into the existing operations and these controls should be self-
monitoring, i.e., the actions should be automatic such as in the case of
a thermostat in controlling the heat. (This field is known as
‘cybernetics’).

 It must be understood that the goal itself is not a static phenomenon,
but is a function of the dynamics of the environment. Hence a look
into the need for altering the target itself caused by shifts in the
environment may be necessary.

1.8.2 Essentials of Effective Control Systems

Controls at every level focus on inputs, processes and outputs. It is very important
to have effective controls at each of these three stages. Effective control systems
tend to have certain common characteristics. The importance of these characteristics
varies with the situation.
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(i) Accuracy

Effective controls generate accurate data and information. Accurate information is
essential for effective managerial decisions. Inaccurate controls would divert
management efforts and energies on problems that do not exist or have a low
priority and would fail to alert managers to serious problems that do require
attention.

(ii) Timeliness

There are many problems that require immediate attention. If information about
such problems does not reach management in a timely manner, then such information
may become useless and cause damages. Accordingly, controls must ensure that
information reaches the decision makers when they need it so that a meaningful
response can follow.

(iii) Flexibility

The business and economic environment is highly dynamic in nature. Technological
changes occur very fast. A rigid control system would not be suitable for a changing
environment. These changes highlight the need for flexibility in planning as well as
in control. Strategic planning must allow for adjustments for unanticipated threats
and opportunities. Similarly, managers must make modifications in controlling
methods, techniques and systems as they become necessary. An effective control
system is one that can be updated quickly as the need arises.

(iv) Acceptability

Controls should be such that all people who are affected by it are able to understand
them fully and accept them. A control system that is difficult to understand can
cause unnecessary mistakes and frustration and may be resented by workers.
Accordingly, employees must agree that such controls are necessary and
appropriate and will not have any negative effects on their efforts to achieve their
personal as well as organizational goals.

(v) Integration

When the controls are consistent with corporate values and culture, they work in
harmony with organizational policies and hence are easier to enforce. These controls
become an integrated part of the organizational environment and thus become
effective.

(vi) Economic Feasibility

The cost of a control system must be balanced against its benefits. The system
must be economically feasible and reasonable to operate. For example, a high
security system to safeguard nuclear secrets may be justified but the same system
to safeguard office supplies in a store would not be warranted. Accordingly, the
benefits received must outweigh the cost of implementing a control system.
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(vii) Strategic Placement

Effective controls should be placed and emphasized at such critical and strategic
control points where failures cannot be tolerated and where time and money costs
of failures are the greatest. The objective is to apply controls to the essential
aspect of a business where a deviation from the expected standards will do the
greatest harm. These control areas include production, sales, finance and customer
service.

(viii) Corrective Action

An effective control system not only checks for and identifies deviation but is also
programmed to suggest solutions to correct such a deviation. For example, a
computer that keeps a record of inventories can be programmed to establish ‘if-
then’ guidelines. For example, if inventory of a particular item drops below five
percent of maximum inventory at hand, then the computer will signal for
replenishment for such items.

(ix) Emphasis on Exception

A good system of control should work on the exception principle, so that only
important deviations are brought to the attention of management. In other words,
management does not have to bother with activities that are running smoothly. This
will ensure that managerial attention is directed towards error and not towards
conformity. This would eliminate unnecessary and uneconomic supervision,
marginally beneficial reporting and a waste of managerial time.

1.8.3 Behavioural Guidelines for Effective Control

Some of the basic guidelines to make the control process more effective and
acceptable by employees are:

(i) Set Meaningful and Attainable Standards

The standards should be realistically set and the control system would work more
effectively if workers have given an appropriate inputs as they are expected to
meet these standards. Also, the control standards should be relevant to the job
and the reasons for a particular control system should appear justifiable to those
who must implement and to those who must comply. The workers work harder,
for example, to produce a better quality unit (a control process), if such improvement
would get future contracts for the company which would mean more profits for all.
Furthermore, while administering controls, management should recognize and take
into account feelings and attitudes of individual employees. In other words,
management should humanize administration of control.

(ii) Etablish an Effective, Accurate and Timely Two-way
Communication

For any control system to be effective, information regarding any deviations must
be communicated to management and workers as quickly as possible. This
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information and feedback must be accurate because the outcome is dependent
upon the accuracy of informational input. It is equally important that the information
about the deviation be gathered quickly because some time elapses between the
occurrence of the deviation and taking of a corrective action. This time lapse is
because managers have to gather control-related information; make an investigative
analysis; develop and prepare necessary reports; choose a course of corrective
action and actually employ this corrective decision. This entire time period should
be minimized as much as possible.

(iii) Reward Attainment of Standards

The control system would work much better if the employees directly responsible
for attaining the set standards are recognized for their contribution. Such a
recognition would boost their morale and induce them to work more positively
towards attainment of higher goals. This recognition could be in the form of financial
rewards or in the form of status improvement.

(iv) Get the Workers Involved

The best means of effective managerial controls are the development of voluntary
cooperation, participation, sense of responsibility, self-control and self-discipline.
Self-control adds higher value to a person’s self, resulting in higher internal
satisfaction and self-actualization which further induces personal involvement in
work and the employees take personal pride in effective work performance.

CHECK YOUR PROGRESS

3. Mentions the steps involved in controlling process.

4. What are the essentials of an effective control system?

5. What are the five functions of management?

1.9 SUMMARY

In this unit, you have learned that:

 Management in some form or the other is an integral part of living. The
concept of management is as old as the human race itself. A manager’s job
is highly crucial for the success of an organization.

 Management thinkers, including Van Fleet and Peterson, Megginson, Mosley
and Pietri and Kreitner, have given their definitions of management. To
Kreitner, management is a problem-solving process.

 Management is a universal process. Its features are: factor of production;
goal oriented; supreme in thought and action; group activity; dynamic; an
important organ of society.
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 Management and administration are often used synonymously. Administration
is a function of an organization that is concerned with policy; management is
concerned with execution of policies within the limits set by the administration.

 It is said that management is the oldest of the arts and the youngest of
sciences.

 As organizations grow they become more and more complex; they usually
develop several levels of managerial positions, forming a hierarchy of
superior and subordinate reporting relationships. The levels of management
include top-level, middle-level and first-level (supervisory) managers.

1.10 KEY TERMS

 Management: The process of planning, organizing and controlling
resources  to achieve  aims and goals

 Planning: A future-oriented activity that determines an organizations
direction.

 Organizing: Provides direction and flow for activities so as to attain
prescribed objectives.

 Controlling: Consists of activities that are undertaken to ensure that events
do not deviate from prearranged plans.

1.11 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Features of management are as follows :
 Organized activities
 Existence of objectives
 Decision-making
 Relationship among resources
 Working with and through people

2. The functional areas of management are:
 Financial management
 Personnel management
 Purchasing management
 Production management
 maintenance management
 Transport  management
 Distribution management
 Office management
 Development management
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3. The steps in controlling process are:
 Establishing standards
 Measuring performance
 Measuring devices
 Comparing measured performance with performance standards

4. The of control systems of control systems are:
 Accuracy
 Timeliness
 Flexibility
 Acceptability
 Integration
 Economic feasibility
 Strategic Placement
 Corrective Action
 Emphasis on exception

5. The five functions of management are:
 Planning
 Staffing
 Organizing
 Direction
 Controlling

1.12 QUESTIONS AND EXERCISES

Short-Answer Questions

1. Define the concept of management.

2. Distinguish between management and administration.

3. Define management as an art.

4. Define management as a science.

Long-Answer Questions

1. Explain the characteristics of management.

2. What are the different levels of management?

3. What do you understand by the nature of management?

4. What is the need of management?

5. ‘Management is new concept.’ Justify this statement.
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2.0 INTRODUCTION

Few will disagree that the success of any organization is a direct reflection of its
managerial efficiency and effectiveness. A well-managed organization can survive
and even prosper during the most difficult economic times whereas business history
is full of instances where badly managed companies were declared bankrupt even
during economic upturns. Even though organizational vitality depends upon a number
of factors such as general state of the economy, management and even luck—
which means being in the right business at the right time—it is primarily the
managerial ability or inability that determines the success or failure of an organization.

Management is commonly defined as ‘getting work done through other
people’. This simple definition explains the significance of the role of the people.
The work will not be done unless ‘people’ want to do this work and if the work is
not done, then there will be no organization. Hence, it is the understanding and the
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cooperation of the organizational workers that is crucial to the success or failure of
the organization.

2.1 UNIT OBJECTIVES

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

 Define organizational behaviour

 Understand the foundations of behaviour

 Understand the concept of perception

 Identify factions of group cohesiveness

 Learn about group decision-making

2.2 WHAT IS ORGANIZATIONAL BEHAVIOUR?

Organizations, according to Gary Johns, ‘are social inventions for accomplishing
goals through group efforts’.1 This definition, though simple, covers a wide variety
of groups such as businesses, schools, hospitals, fraternal groups, religious bodies,
government agencies and the like. There are three significant aspects in the above
definition that require further analysis. These are:

(i) Social Inventions

The word ‘social’ as a derivative of society, basically means gathering of people
as against plants, machines, buildings, even though plants, machines and buildings
are necessary contributors to the existence of the organization. However, organization
will cease to exist if there were no people to run these organizations  even if other
things remain. For example, if ‘everybody’ resigns from a company and no one is
replaced, then it is no longer an organization even though all material assets of the
company remain until they are disposed of. On the other hand, there are
organizations such as neighbourhood associations that have only people in them
and  are without any physical assets. Accordingly, it is the people that primarily
make up organizations.

(ii) Accomplishing Goals

An organization is not simply a group of people at a given place. For example, a
group of people in a department store would not be considered an organization
even though they all have the same goal, which is shopping. However, this goal is
not the common goal and there are no coordinated efforts to achieve this goal. All
organizations have reasons for their existence. These reasons are the goals towards
which all organizational efforts are directed. While the primary goal of any
commercial organization is to make money for its owners, this goal is inter-related
with many other goals. Accordingly any organizational goal must integrate in itself
the personal goals of all individuals associated with the organization. For example,
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General Motors may have the commercial goal of producing and selling more cars
every year, community goal of reducing air pollution created by its products and
the employee goals of earning and success achievement. Similarly, non-profit
organizations such as universities may have the main goal of creating and
communicating knowledge along with other goals such as scholarly reputation and
teaching excellence. The degree of achievement of such goals reflects the overall
performance and effectiveness of the organization.

(iii) Group Effort

People, both as members of the society at large and as a part of an
organization, interact with each other and are interdependent. The concept of
marriage and family itself is based upon sharing of life and efforts. The need for
such interdependence has both sociological and anthropological roots. From the
very beginning of human era, people formed groups to go hunting, and to protect
their families from intruders. Secondly, interdependency is necessary for survival
as a lone man can accomplish little because of many constraints placed upon him,
both physiological as well as societal. Additionally, technological complexities of
modern day products necessitate working in groups. For example, no single person
can put together a 747 Jumbo Jet. Literally hundreds and thousands of people are
involved in coordinated activities in the process of designing and building such an
airplane. Individuals in themselves have physical and intellectual limitations and
these limitations can only be overcome by group efforts.2

The study and understanding of human behaviour has posed a strong
challenge to both the scientific thinkers as well as behaviourists. They have long
been interested in finding out the causes of human behaviour. Science has always
been involved in the ‘cause’ and ‘effect’ phenomenon and the relationship between
them as to how a ‘cause’ causes its ‘effect.’ Similarly, the behaviour scientists
want to find out why people behave the way they do. They want to find a common
denominator of human behaviour that can be generalized and classified into standard
causes that result into identifiable and functionally dependent patters of behaviour.
By discovering and analyzing these causes, the behaviour can be predicted,
manipulated and controlled.

Organizational behaviour is concerned with people’s thoughts, feelings,
emotions and actions in a work setting. Understanding individual behaviour is in
itself a challenge, but understanding group behaviour in an organizational environment
is a monumental managerial task.

As Nadler and Tushman put it, understanding one individual’s behaviour is
challenging in and of itself; understanding a group that is made up of different
individuals and comprehending the many relationships among those individuals is
even more complex. Imagine, then, the mind-boggling complexity of a large
organization made up of thousands of individuals and hundreds of groups with
myriad relationships among these individuals and groups..... Ultimately, the
organization’s work gets done through people, individually or collectively, on their
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own or in collaboration with technology. Therefore, the management of organizational
behaviour is central to the management task—a task that involves the capacity to
‘understand’ the behaviour pattern of individuals, groups and organizations, to
‘predict’ what behavioural responses will be elicited by various managerial actions
and finally to use this understanding and these predictions to achieve control.3

Organizational behaviour can then be defined as ‘the study of human
behaviour in organizational settings, the interface between human behaviour and
the organizational context, and the organization itself.’4

2.2.1 Inter Disciplinary Influences on OB

The above definition has three facets—the individual behaviour, the organization
and the interface between the two. Each individual brings to an organization a
unique set of beliefs, values, attitudes and other personal characteristics and these
characteristics of all individuals must interact with each other in order to create an
organizational setting. The organizational behaviour is specifically concerned with
work-related behaviour that takes place in organizations. Organizational behaviour
is a synthesis of many other fields of study and is built upon contributions from a
number of behavioural disciplines. The predominant area of psychology is concerned
with the study of individual behaviour. Other behavioural disciplines affect the
group dynamics and the organizational system. The interdisciplinary influences on
organizational behaviour are shown as follows:

(i) Psychology

Psychology is a science that seeks to study, understand, measure, explain and
possibly change the behaviour of humans. Relative to organizational environment,
it assists in understanding motivation at work, individual and interpersonal
perceptions, functioning of personality, effects of training, leadership effectiveness,
job satisfaction and attitude measurement. It also studies such behaviour patterns
as fatigue, boredom and monotony that impede efficient work performance. It
also studies methodologies for behaviour modification, so as to facilitate repetition
of desirable behaviours.
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(ii) Sociology

Sociology, as a science, has a major impact on the field of organizational behaviour.
It involves the study of social systems in which individuals exercise their social
roles in relation to their fellow human beings, be it within the family or within the
organization. Some of the organizational processes considered are group dynamics,
organizational structure, bureaucracy, power and conflict.

(iii) Social Psychology

While psychology deals with individual behaviour, and sociology deals with group
behaviour, the social psychology examines interpersonal behaviour. The social
psychologists are concerned with inter-group collaboration, group decision-making
and integration of individual needs with group activities. Another area under
investigation by social scientists is the effect of ‘change’ on individuals and how
people adjust to ‘change’ both in individual and group context.

(iv) Industrial Psychology

Industrial psychology helps to understand the individual reactions to industrial
environment. It involves selection and placement of individuals into particular jobs
through psychological tests, study of mental health as affected by physical industrial
environment, impact of organizational structure on human performance and the
types of jobs affecting safety and morale of workers.

(v) Anthropology

Anthropology primarily studies the cultural impact on individual behaviour. It is
our cultural heritage that builds our value system and our sense of right and wrong
that in turn affects our norms of acceptable behaviour. The differences in behaviour
under the same set of circumstances can be traced to cultural upbringing and the
values learned in the cultural environment. Thus the behaviour, to some degree,
can be predicted on the basis of cultural generalities.

(vi) Political Science

Political Science, even though considered as the study of political systems, has
many ingredients that directly affect human behaviour in organizations since politics
dominates every organization to some degree. Many themes of interest directly
related to organizational behaviours are political manipulation, allocation of power,
conflict and conflict resolution, coalition for power and self-interest enhancement.

(vii) Economics

Economics aids in the understanding of economic conditions at a given time,
economic policies of the government, allocation of scarce resources to different
competing alternatives, and all these factors affect the organizational climate.
Organizational behaviour has learned a great deal from such economic factors as
labor market dynamics, cost-benefit analysis, marginal utility analysis, human
resource planning and forecasting and decision-making.
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(viii) Engineering

Engineering, especially the industrial engineering branch, has contributed significantly
in the areas of time and motion study, work measurement, work flow analysis, job
design and wage and salary administration. Each of these areas has some impact
on organizational behaviour.

(ix) Medicine

is perhaps the newest field affecting organizational behaviour. The primary area of
interest is work related stress, tension and depression. The study of causes and
consequences of stress and use of medicinal drugs to reduce stress is fast becoming
an area of study within the organizational setting.

(x) Semantics

Semantics, one of the more recent disciplines, helps in the study of communications
within the organization. Misunderstood and misdirectred communication or simply
lack of communication creates many behavioural problems. Accordingly, total,
right and properly understood communication is very important in effective and
efficient performance as per directives.

2.3 FOUNDATIONS OF INDIVIDUAL BEHAVIOUR

Human behaviour, a complex phenomenon as it is, is most difficult to define in
absolute terms. It is primarily a combination of responses to external and internal
stimuli. These responses would reflect the psychological structure of the person
and may be a result of a combination of biological and psychological processes. It
is a system by which a human being senses external events and influences, interprets
them, responds to them in an appropriate manner and learns from the result of
these responses.

Psychologist Kurt Levin5 has conducted considerable research in human
behaviour and its causes. He believes that people are influenced by a number of
diversified factors, both genetic and environmental, and the influence of these factors
determines the pattern of behaviour. He called his conception of these influences
‘the field theory’ and suggested that:

B = F (P, E)

Where Behaviour (B) is a Function (F) of a Person (P) and Environment
(E). In order to understand patterns of behaviour, it is important to study a person’s
in traction with and dependence on his/her  environment. These two factors are
linked with each other and none of these two factors can individually explain fully
the behaviour characteristics. An individual’s behaviour may change due to a change
in the same environment or exposure to a different environment. For example, a
person who loses a well paying job may behave differently when he is unemployed.
Similarly,  the environment in itself cannot be the cause of or a given behaviour.
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2.3.1 Biological Foundations of Behaviour

It has been established that certain characteristics of behaviour are genetic in nature
and a human being inherits a certain degree of similarity to other individuals, as
well as uniqueness in the form of genes and chromosomes. Some of the
characteristics such as physical traits including physical height, slimness, dexterity,
intellectual capacity and the ability to learn and logicalize are all inherited and have
a wide impact on behavioural patterns.

According to R.S. Dwivedi,6 the structures of the nervous system play a
significant part in the emerging pattern of behaviour thus bringing about the integration
of human behaviour and personality. Some psychologists believe that some aspects
of human behaviour can be explained in terms of neural activity and neuro-
physiological processes. Dwivedi further explains:

‘Integration of human behaviour takes place because of the constant
functioning of receptors, effectors and connectors. Here the nervous system is
primarily involved in the connecting process. The numerous receptor cells attached
to the individual’s sense organs tend to convert physical and chemical events from
the environment into neural events while the several effector cells attached to the
muscles and glands convert these neural events into responses.’

These responses result in behavioural activity ranging from simple reflex
action to the complex creative activity. Behaviour is sometimes easily explained by
laymen as a reflection of the state of the nervous system. This causal relationship is
referred to continuously during our daily routine impressions and conversations.
For example, when somebody loses patience quickly, we tend to brand him as
‘stupid,’ and the behaviour is explained by a lack of intelligence where intelligence
reflects a state of neural system. Similarly a person whose behaviour is depressive
is considered to be having a ‘nervous breakdown.’ In other words, it is implied
that people exhibits a certain type of behaviour because they were  ‘born that
way,’ pointing to the genetic structure.

2.3.2 Causes of Human Behaviour

As discussed earlier, both scientific thinkers as well as behaviourists are engaged
in finding out the causes for human behaviour. Science involved explaining a
phenomenon by looking at its causes and then establishing a relationship between
a cause and its effect. This relationship is scientific and every time, the same cause
will produce the same effect. Similarly, the behaviour scientists want to find out the
causes for why people behave in a certain way. If these causes can be established,
then certain types of behaviour can be predicted, manipulated and controlled.

The causes of human behaviour can be classified into two categories. These
are: (i) Personal factors and (ii)Environmental Factors.  Let us explain each of
these two in more detail.7
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(i) Personal Factors

Physical characteristics. Some of these characteristics relate to physical height,
slim body, vision, dexterity and stamina and have some bearing on performance.
Manual dexterity, for example, results in quality performance in such jobs that
require artistic maneuvering. Similarly, tall and slim people are expected to dress
well and behave in a sophisticated manner, and fat people are assumed to have a
jovial nature.

Intelligence. Intelligence is primarily an inherited trait, even though children of
some very intelligent parents have turned out to be less intelligent and vice-versa.
It is also known that intelligence can be enhanced by proper environment or by
proper motivation. Einstein was not considered very intelligent during his earlier
years. In any case, intelligence as a trait is related to certain behaviours. Intelligent
people are easy to convince if the point is right and they can be expected to be
much more stable and predictable.8

Sex. Being a male or a female is genetic in nature and can be considered as an
inherited characteristic. However it is highly debatable whether being a male or a
female in itself is indicative of any behavioural patterns. Man is expected to be
tough while a woman is expected to be gentle. Men ‘never cry’ and women are
‘highly emotional’, are some of the stereotyped assumptions that have no basis in
genetic influences. These behaviours are developed, if at all, due to differences in
treatment that boys and girls receive in the family environment.

Even though some work roles are assumed to be the exclusive domain of women,
such as nurses or airline stewardesses, these roles are being modified to
accommodate men in these positions. As far as the administration of the management
process is concerned, women in general do not differ from men in their operative
behaviours.9

Age. Since age is determined by the date of birth, it is a kind of inherited
characteristic. The age may affect the behaviour in physiological as well as
psychological ways. Psychologically, young people are expected to be more
energetic, innovative, risk taking and adventurous, while old people are supposed
to be conservative and set in their ways. Physiologically, with age, older people
experience waning of some of their faculties such as memory, stamina, coordination,
etc., and hence the related behaviours change as well. According to Lehman,10

the peak of creative ability is among people between the ages of 30 and 40.

Religion. Religion and cultures based on it play an important role in determining
some aspects of individual behaviour, specially those that concern morals, ethics
and a code of conduct. Highly religious people have high moral standards and
usually do not tell lies or talk ill of others. They are highly contented and thus strive
for achievement and self-fulfillment. Additionally, religion and culture also determine
attitudes towards work and towards financial incentives.
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(ii) Environmental Factors

Some of the behavioural characteristics that account for enormous diversity in
human behaviour are a product of our exposure to various situations and stimuli,
both within the family and the outside environment. These characteristics are
acquired by learning where learning is defined as a ‘relatively permanent change in
behaviour resulting from interactions with the environment.’11

These characteristics involve an individual’s attitudes, values and perceptions
about the environment around him. They are result of parental values and
expectations and the values and norms of our culture and sub-cultures. Children
learn the need and values of being honest and truthful and the value of love and
affection from the family environment. If the parents are always fighting, if the
father is always drunk or if the mother resents the child, it is most likely that the
child will grow up lacking the warmth of love and respect. Similarly, a loving family
instills certain positive values about life in the minds of the children.

The physical environment itself has a profound effect on the individual
behaviour. Persons who have come through the rigorous routine of the armed
forces or students who have been active sportsmen may have learned the spirit of
competition as well as cooperation. Similarly, students who have studied in religious
schools and convents may have learned different values about truth and human
decency.

Since inherited behavioural characteristics are more difficult to change or
modify, it is the learned characteristics that the managers want to study, predict
and control. Hence these will be discussed in more detail in the following chapters,
but a brief familiarity with this factor is necessary here. Some of these learned
characteristics are:

Perception. Perception is the process by which information enters our minds
and is interpreted in order to give some sensible meaning to the world around us.
It is the result of a complex interaction of various senses such as feeling, seeing,
hearing, etc. Sayings and proverbs like ‘things are not what they seem’ or ‘all that
glitters is not gold,’ reflect a sense of perception. ‘One man’s meat is another
man’s poison,’ is in a psychological sense an indication that different people see
and sense the same thing in different ways.

Perception plays an important part in human as well as organizational
behaviour. For example, if a manager perceives a subordinate’s ability as limited,
he will give him limited responsibility, even if the subordinate, in fact, is an able
person. Similarly, we lose a lot of good friends due to our changed perceptions
about them.

Attitude. Attitude is a perception within a frame of reference. It is a way of
organizing a perception. In other words, it is more or less a stable tendency to feel,
think, perceive and act in a certain manner towards an object or a situation. It is a
tendency to act in a certain way, either favourably or unfavourably concerning
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objects, people or events. For example, if I say that ‘I like my job’, I am expressing
my attitude towards my work.

Attitude has three elements in it that lead to measurable outcomes.12  These
are feelings, thoughts and behaviours. Feelings and thoughts can be measured by
simply asking individuals about their feelings and opinions. Behaviours can be
measured either by actual overt actions or simply by asking the person how he
would act in a certain situation. By measuring and integrating these three elements,
a person’s attitude towards a given situation can be established.

In general, a person may have a positive attitude that is good outlook of life,
or negative attitude that means continuous complaining about problems in life.
Organizationally speaking, an employee’s negative attitude about work may be
reflected by substandard work performance, excessive absenteeism, excessive
complaining about work environment or disobedience to rules of authority. These
attitudes can be changed either by simple persuasion or by training and coaching.
Kelman13 has identified three processes that act as instruments of change. The first
is compliance, that is application of subtle pressure either through reward or
punishment in order to change the behaviour, and expecting this change to be
lasting.

The second process is that of identification with the person who is affecting
the change and is acting as a change agent. This change agent could be a close
friend who wants you to change and you respect and love him enough to do so to
please him. In marriage, for example, both the husband and the wife make a lot of
sacrifices and change their behaviours to please each other. The third process is
the process of internalization, that is more permanent in nature. This means that
the new attitude is integrated with the other attitudes and becomes a part of the
person’s total personality. This change may occur through internal soul searching
and the desire to change that comes from within.

Personality. When we describe people as quiet and passive or loud and
aggressive or ambitious, we are portraying an aspect of their personality. Personality
is a set of traits and characteristics, habit patterns and conditioned responses to
certain stimuli that formulate the impression an individual makes upon others. This
personality may come out as warm and friendly, or arrogant and aggressive. Many
psychologists contend that personality traits develop in the early childhood years
and very few personality changes can be made after the childhood years. Some
personality characteristics such as physical build and intelligence are biological in
nature, but most traits such as patience, open mindedness, extrovertness or
introvertness, etc. are learned.

Some of these personality traits are highly influential in certain organizational
operations from organizational behaviour point of view. For example, Tedeschi
and Lindskold14 propose that people who are open minded seem to work better
in bargaining agreements than people who are narrow minded. Similarly, people
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who are extroverts and outgoing are more likely to be successful as managers than
those who are introverts.

Values. Values, according to Milton Rokeach,15 represent basic convictions that
‘a specific mode of conduct or end-state of existence is personally or socially
preferable to an opposite or converse mode of conduct or end-state of existence.’
They generally identify a person’s moral structure on which the concept of good
or bad and right or wrong is based. Values are emotionally charged priorities and
are passionately defended. Values and behaviour are highly correlated. The values
indicate behaviour pattern and while they do not necessarily and accurately predict
behaviour, when behaviour occurs, it is likely to be in line with the values one
holds. Value system, according to Prof. A. Dasgupta,16 ‘is a framework of personal
philosophy which governs and influences the individual’s reactions and responses
to any situations.’ These reactions and responses direct individuals in a society to
selectively attend to some goals and to subordinate other goals. In other words,
value systems represent a prioritizing of individual values in relation to their relative
importance. This value system develops from the cultural environment in which the
individual is brought up, the concept of nuclear family, religious influences on his
code of conduct, respect for traditional concepts of ethics and morality, and degree
of faith in the socially inherited religious elements and beliefs. These values are
highly stable and enduring and once a value is internalized, it becomes, consciously
or subconsciously a standard or criterion for defining action, for developing and
maintaining attitudes towards relevant objects and situations, for justifying one’s
own and others’ actions and attitudes, for morally defining self and others’ and for
comparing self with others.

The value system also determines the form of social organization in terms of
family, groups or community and the role and status positions of individuals within
the community. This will also determine the decision maker in the family or the
opinion leader in the community or the leader in the organization.

Values are important in relation to the study of organizational behaviour
because an organization is a composite of attitudes, perceptions, personalities and
individual behaviours of managers as well as workers. Values determine what is
right and what is wrong where right or wrong is interpreted in terms of perceived
values of the decision maker. Values sometimes overpower even objectivity and
rationality. For example, in order to open a profitable manufacturing plant in a
developing country, it may be necessary to bribe a government official for the
granting of the license. This bribe may be customary and routinely accepted and
rationally it could be justified. However, the value system of the management may
be such as to consider bribery unethical and hence the value system would
overpower rationality.

The study of value system of the managerial class becomes important when
one appreciates the areas over which the value system can significantly influence
the manager’s outlook and behaviour. It is now generally accepted that:
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 A manager’s value system influences his perception of problems and his
understanding of the various situations that he faces from day-to-day.

 Value system effectively influences a manager’s decision-making process
as well as his interpersonal behaviour.

 Each manager largely functions within certain ethical and moral
parameters and the value systems play an important role in determining
the boundaries of such parameters.

2.3.3 Environmental Effect on Behaviour

While behaviour is a reaction to situations and the type of reaction is based upon
some inherited and some learned behavioural characteristics, the environment is
an important catalyst in determining such type of reactions. If the environment is
complementary to established behaviour, then the actions are positively reinforced.
However, if the environment is hostile to the values and skills of the worker, then
negative reactions take place. For example, some of the coolest people have been
known to lose temper under certain situations. Highly skilled people have changed
jobs because the environment in the job situations was not conductive to their
enhancement. On the other hand, less skilled people have learned skills and forged
ahead because of the right environment.

The environment surrounding the work place has two elements: physical
and social. The physical environment at a work place is the arrangement of people
and things so that this setting has a positive influence on people. Some of the
physical factors that influence behaviour are noise level, heat, light, ventilation,
cleanliness, accessibility to work tools, space utilization, colour coordination, nature
of job, office furnishing and number of people working at a given place. The open
communication between the manager and the subordinates has a positive effect on
behaviour. The common cafeteria for management and workers in the factories
and offices in Japan has been known to be highly motivating to workers. Recent
studies in ‘open wall’ office concept showed that some employees were more
productive and satisfied with their work place in open space when their jobs did
not require private office space.17

The social environment relates to interaction among people and respect for
numerous social and societal laws, rules and norms created by people to regulate
and control behaviour of people. These social influences are affected by family
environment, friends, associates, peers at work and groups to which an individual
belongs. Much of the behaviour is an outcome of respect for norms and laws.
Norms are unwritten rules and informal expectations about how people behave in
certain social situations. For example, standing at the back of a line for a service is
expected behaviour from people. Any person bypassing the line will be ridiculed
and perhaps not allowed to do so. These norms are useful in standardizing behaviour
of all people in a particular environment. ‘When in Rome, do as the Romans do’ is
perhaps intended to respect the norms of a certain social group that you come in
contact with.
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Rules and laws on the other hand are formalized and written standards of
behaviour. Both rules and laws are strictly enforced; laws by the legal system and
rules by the social system. Laws relate to all members of the society. For example,
stealing property of others is illegal and punishable by law and applies to all people
within the system. Rules on the other hand affect only a particular segment of the
society. These may be rules of a family, a group, a club or an organization. Observing
the norms, rules and laws voluntarily makes for an orderly society and allows for
predictability of behaviours.

2.3.4 Behaviour as an Input-Output System

We have discussed earlier that human behaviour is a function of the person and his
environment where the person is primarily shaped by general biological
characteristics, and environment that generates external stimuli. It does not include
the possibility of randomness of human behaviour and it assumes that all human
behaviour is goal directed so that a measurable correlation exists between the
goals and behaviour. The external stimulus is most important since it excites the
internal processes to activate and the behaviour takes place, so that an external
input is necessary to elicit behavioural responses.

The basic input-output model can be described as S<–>O–>B model where
S stands for the Stimuli generated by the external environment as input, O stands
for Human Organism that is activated by physiological as well as psychological
processes, and B stands for Behaviour as the output. Before behaviour is exhibited,
there is mutual interaction between the stimulus and the organism and except for
reflex actions, the organism ‘decides’ as to the type of behaviour outcome. This
interaction results in perception and it becomes the cause of human behaviour.

Another input-output model has been proposed by Kolasa18 that describes
human behaviour in terms of a systems model that may describe the process in a
more objective manner. The input from the external environment is processed and
analyzed through a central processing function that is similar to human organism
‘O’ in the previous model except that this central processing region is the crucial
region of cognition consisting of perception and such core processes as thinking,
reasoning, logic, problem solving and decision-making.

Here the stimuli forms the input and is transformed into information by various
sensory organs. This information is organized by the central information processing
function in a manner that is meaningful to the individual. This organization takes
place through the perceptual processes that are formed through experience in the
social setting, and is a function of the personality traits as far as the values and the
utility of information is concerned. The second step in the behavioural sequence is
the analysis of the information, choice of alternatives in dealing with the information,
then selecting the most beneficial alternative to the individual and taking action.
This step is known as decision-making and action taking and becomes the output
of the system and this output reflects the behaviour of the person.
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2.4 PERCEPTUAL SELECTIVITY

Perception is primarily an individual process so that different people may perceive
an identical situation differently. People behave on the basis of what they perceive
reality to be and not necessarily as what reality is. The following two examples
amply illustrate the difference between what reality is, and as is perceived by
different individuals. Example 1 involves former US President Richard Nixon and
one of his aides.19

Example 1

‘The President was working alone, very late at night, in a hotel room while on a
trip. He opened the door, beckoned to a waiting aide and ordered, ‘Get me
Coffee.’ The aide immediately responded to the directive. Most of the activities at
the hotel including the kitchen, were not operating at such a late hour. Hotel personnel
had to be called in and a fresh pot of coffee was brewed. All of these activities
took some time and the President kept asking about ‘coffee’ while waiting. Finally,
a tray was made up with a carafe of coffee, cream, sugar and some sweet rolls
and was rushed to the President’s suite. It was only at this point that the aide
learned that the President did not want coffee to drink, but rather wanted to talk to
an assistant whose name was Coffee.’

The second example is quoted by an slocum and woodman.20

Example 2

‘I was in a supermarket when a girl about eight years old came running around a
corner. She looked back and screamed, ‘Stop! Stop! You are killing him. You are
killing my father!’ I dropped my things and hurried in the direction from which the
girl had come. As I turned the corner, I was greeted by a grisly scene. A man was
stretched out on the floor and another was on top of him. The man on the top must
have been six feet six inches tall and must have weighed 300 pounds. He looked
only half human. He had his victim by the throat and was beating his head against
the floor. There was blood everywhere. I ran for the store manager.

By the time the manager and I returned to the scene, the police were just
arriving. It took quite a while to straighten things out, but here are the facts that
emerged. The man on the floor was a diabetic who had suffered an insulin reaction.
As a result, he passed out and hit his head as he went down. This caused the cut
(actually quite a minor one) that accounted for the ‘blood everywhere’. The ‘man
on the top’ had seen the diabetic man fall and was trying to prevent him from
injuring himself further while unconscious. He also had been loosening the man’s
collar.

If I had not returned, I would have sworn in court that I had seen a murder.
This perhaps is understandable. But I will never probably recover from the shock
I felt when I met the ‘murderer’. This is the man, you will recall that I had seen a
few moments before, in broad daylight as a huge, vicious creature. The man was
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not a stranger. He was my neighbour. I had seen him dozens of times before and
knew him by name. He is a rather small man’.

These two examples illustrate the role perception plays in our understanding
of the world and decisions based upon such perceptions. Both these examples
bring to light three key element of the concept of perception:

(i) Perceiver
(ii) Perceived
(iii) Situation

The perceiver is inluenced by factors such as factors as needs, values,
experience and attitudes; the perceived is judged appearance, communication
and personal behaviour; and the situation includes physical location, social setting
and organizational setting. These influences are shown diagramatically in
Figure 2.1.

Figure 2.1 Key Elements of  the Perception Process

There are a variety and a multitude of stimuli confronting us every day affecting
all our senses. Out of all these stimuli, we select only some. Perceptual selectivity
refers to the tendency to select certain objects from the environment for attention
such that these objects are consistent with our existing beliefs, values and needs.
Without this ability of selection, the individuals will not be able to consider all
available information necessary to initiate behaviour. This selectivity is enhanced
by two related processes. First, it is believed that our senses are activated only by
a certain type of stimuli so that some stimuli may go unnoticed if these are not
strong, bright or loud enough to activate our senses. Second known as ‘Sensory
Adaptation’ relates to our ability to tune out certain stimuli to which we have been
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continuously exposed. For example, a new home owner near an airport might be
excessively bothered by the noise, but such noise does not bother those who have
been living there for a long time and have been exposed to this noise over this long
period.

Thus many objects or stimuli are stopped from entering our perceptual system
by the above two processes. All the remaining stimuli must compete for attention.
Various external and internal factors influence our process of stimuli selection.
These are:

A. External Factors

External factors relate to the characteristics of objects or people that activate our
senses and thus get our attention. Some of these external factors are:21

Size. The larger the size of the object, the more likely that it will be noticed. We
are most likely to notice things that stand out because of their size relative to other
things in that area. For example, a basketball player, more than seven feet tall will
stand out in a crowd. Conversely, we also become aware of the objects that are
smaller in size than their surroundings. For this reason, advertising companies use
large billboards and signs that capture the perceiver’s attention. This factor is
shown below:

Intensity. Intensity refers to brighter, louder and more colourful objects as
compared to other objects around. If all objects are very bright, then the intensity
of brightness does not necessarily activate our senses. For example, we tend to
listen more carefully to some one who is either yelling or whispering because the
intensity of yelling or whispering is different from the usual routine. Similarly, bright
lights of a theatre or a hotel on the highway attract attention of a person much
more than ordinary lighting. Similarly, a memo from the boss that reads, ‘report to
my office immediately’ is more intense and gets immediate attention than a memo
that reads, ‘please stop by my office at your convenience’.

Contrast. If an object in some way contrasts with its surroundings, it is more
noticeable. For example, a warning sign in a plant, such as ‘DANGER’ written in
black against a yellow background would be noticed more quickly because of the
contrast factor. A manager who interviews twenty women and one man for a job
would remember the man first because of contrast.
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Repetition. A repeated message is more likely to be perceived than a single
message. Work instructions that are repeated tend to be received better. Marketing
managers and advertisers use this principle in order to get the customers’ attention.
As noted by Morgan and King,22 ‘a stimulus that is repeated has a better chance
of catching us during one of the periods when our attention to a task is waning. In
addition, repetition increases our sensitivity or alertness to the stimulus’. In the
following illustration, the letter M will be more often remembered than other letters.

M M G M M

M P M M M

M M M M A

B M M M O

Movement. Moving objects are more likely to be perceived than stationary
objects. Movement increases our awareness of the object before we become
aware of the stationary surroundings. A flashing neon sign is more easily noticed. A
moving car among parked cars gets our attention faster.

Novelty and Familiarity. This principle states that either the familiar or the novel
factor can serve as an attention getter. New objects in a familiar setting or familiar
objects in a new setting will draw attention. People quickly notice an elephant
walking along a city street. Similarly, among a group of people walking towards
you, you are most likely to perceive the face of a friend in the crowd. People with
unusual clothing will be attention getters.

Order. According to Secord and Backman,23 the order in which the objects or
stimuli are presented is an important factor influencing selective attention.
Sometimes, the first piece of information among many pieces received, receives
the most attention, thus making the other pieces of information less significant.
Sometimes, the most important piece is left to the end in order to heighten the
curiosity and perceptive attention. For example, a writer of a communication may
intentionally build up to a major point by proceeding through several smaller and
less important points.

B. Internal or Personal Factors

The internal factors relate to the perceiver and include such factors as learning and
motivation. These factors are explained as follows:

Learning and Perception. Learning is an important factor in developing perceptual
sets. A perceptual set is basically what a person expects from the stimuli on the
basis of his learning and experience relative to same or similar stimuli. This is also
known as cognitive awareness by which the mind organizes information and forms
images and compares them with previous exposures to a similar stimuli. For example
read the phrase in the triangle below in a routine manner:
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Because of the familiarity with the phrase, a person is apt to read ‘Turn off

the engine’ and it will take some time for the reader to realize that this phrase is
different than expected, in that it contains the word ‘THE’ twice. This expectation
plays an important role in cognitive explanation of behaviour. This view simply
states that people initially see what they expect to see. Another example of cognitive
awareness is the following illustration.

Ambiguous picture of a young woman and an old woman

What do you see in the figure above? Do you see an attractive and wealthy
young women or do you see an ugly, poor and old woman? Obviously, two
completely distinct women can be perceived from the given illustration. The
difference between the perception of the young woman or the old woman would
depend upon the cognitive awareness of the person regarding his prior exposure
to the young woman or the old woman. For example, if a person is shown the
illustration of a young woman that is clear and unambiguous, as shown below, and
then he is exposed to the above ambiguous illustration, then such a person will
invariably perceive the illustration to be of a young woman.

Young woman

However, if the person looking at the ambiguous picture was previously
exposed to the following picture of an old woman, then the viewer of the ambiguous
picture will report seeing an old woman, because of his cognitive comparison with
the previous exposure.
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Old woman

Some of the other examples and illustrations that reflect upon our cognitive
awareness are shown below. Our perceptions and interpretations of such
illustrations would depend upon our previous exposures to such situations.

                      

      Are the vertical lines parallel?         Which vertical post is larger?           Which figure is smaller?

                    

Is the height of the hat longer                 Is the above illustration possible?
than the width of the brim?

In an organizational setting, some employees learn to perceive the
environment around them the same way as their previous exposure to similar
situations. According to John Swanda,24 the following statement was distributed
to several managers in the same organization for their interpretation.

‘I cannot recommend this young man too highly’. Although this statement is
ambiguous and does not have a single clear interpretation, all the managers
interpreted it to be a positive recommendation, simply because they all had learned
to perceive the statement in a positive way.

Motivation and Perception. Motivation also plays an important role in influencing
the process of perception.  A hungry person would be very sensitive to sight or
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smell of food than a non-hungry person. Similarly,  in traditional American cultures,
any mention of sex or a sexually explicit stimulus would be an instant attention
getter. In some tribal societies, nudity may not get any attention at all. Another
example would be of a person who has a strong need for affiliation. An employee
with such a need would look for situations in which he can be with  a lot of people.
For example, when such an employee walks into the lunch room, he may go to the
table where several of his co-workers are sitting, rather than a table that is empty.
Similarly, people who are motivated by a need for power will be more attentive to
such relative environment variables that enhance power.

CHECK YOUR PROGRESS

1. List the interdisciplinary influences on OB.

2. Into which two categories can causes for human behaviour be classified?

2.5 GROUPS IN AN ORGANIZATION

In general, a number of people together at a given place and given time can be
considered a group. People in a bus or the same compartment of a train or students
in a class are all known as groups. However, from an organizational point of view,
a group has a different meaning and definition. According to Marvin Shaw,25 ‘A
group is two or more persons who are interacting with one another in such a
manner that each person influences and is influenced by each other person.’ There
are two key elements in this definition that are essential. First is the ‘interaction’
among group members. For example, co-workers may work side by side on
related tasks, but if they do not interact with each other, they are not a group in the
organizational sense. The second element is the influence of one group member on
every other group member. This means that the group members are mutually
dependent with respect to the attainment of one or more common goals.

While all individuals in the group are primarily required to direct their efforts
towards common organizational goals, there may be situations where individuals
within the group are more interested in the achievement of their personal goals,
thus making the organizational goals secondary. For example, a member of the
high school basketball team may be more interested in highlighting his own
performance in order to win a college scholarship irrespective of whether the
entire team wins or not, even though all members of the team interact with each
other and influence each other’s performance.

It should be noted that in order for the group members to interact with each
other effectively, the group size should be reasonably small. It is difficult to interact
closely with each other when the group size is very large. In fact, the dynamics of
large groups are significantly different from the dynamics of small groups.
Accordingly, our concern is primarily with groups of reasonable size.
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2.5.1 Determinants of Group Behaviour

Why do individuals form themselves into groups? What are the reasons for forming
or joining a group and what are the benefits to such individuals who become a part
of the group?  There are many factors that influence the formation of the group, the
most important being that the individual need satisfaction. This means that the
members expect affiliation with the group to satisfy a need.  This need is primarily
a social need for love, affection and friendship, which is the third level need in
Maslow’s model of hierarchical needs. But the need could also be economic in
nature because of economic group incentives, that are generally financially more
generous than individual incentives. Also being a member of a union is economically
advantageous because unions can fight for higher pay and fringe benefits more
effectively.

The most basic theory explaining group affiliation is the geographic proximity.26

For example, individuals working in the same area are more likely to form a group
than those who are not physically located together. Similarly, students sitting near
each other in a classroom are more likely to form into a group than students sitting
at opposite ends of the classroom.

According of George Homans,27 there are three elements that form the
foundations of groups. These are activities, interactions and sentiments. These
three elements are inter-related. An improvement in one element will trigger an
improvement in others. For example, the more activities persons share, that means
improvement in the first element, the more interaction will take place and stronger
will be their sentiments.

While there are many reasons why individuals would either form or join a
group, some reasons standout. A sense of belonging and interpersonal attraction
may be so strong that some people are willing to pay a high price for joining an
exclusive country club, golf club or flying club. Some of the more important reasons
are illustrated below.

Personal
Characteristics

Interests and
Goals

Influence and
Power

Opportunity for
Interaction

Group

A. Personal Characteristics.

People are more likely to form groups with others who share similar beliefs, values,
and attitudes. Groups form around common political and cultural philosophies,
ethnic and religious affiliations and such factors as age, sex, intelligence or similar
interests and hobbies. For example, salesmen who are high need achievers may
want to interact with other high achiever salesmen. There may be situations where
some dominant individuals may seek the company of submissive individuals specially
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when this grouping leads to achievement of a common goal.  For example, if a
vice-president and a low level clerk of the same company lose their jobs, they
may form a group to fight the company together.

B. Interests and Goals

Interests and goals that are common and require cooperation with others for
achievement of such goals are a powerful force behind such group formation.
Individuals with common goals tend to work together. For example, within an
organization, the salesmen form a group, so do the production people and the
accounting people. Even though the salesmen may have individual goals, their
organizational goal is common.

Some goals simply cannot be achieved by individuals alone and they require
group cooperative activity. For example, the sky-scrapers cannot be built by one
person alone. It requires group efforts in all areas of building. Similarly, there are a
number of groups involved in constructing and sending a satellite into space. If
these individuals in the group with a common group and organizational goal also
have similar personal characteristics, then the group cohesion can be strengthened
and group efforts can be improved. Some groups form because of similar intellectual
and recreational goals  and pursuits. Golf clubs, chess clubs and hunting clubs are
some of the groups  with recreational pursuits. Groups are often organized to
accomplish some problem solving and decision-making tasks such as designing
political strategies or designing computers.

The goals can also be social and emotional in nature. Thus the groups are
formed because of the individual’s need for safety and security, sense of belonging
and affiliation and self esteem. Safety and security needs of individuals are satisfied
though groups. Even from the early days, men used to go out hunting for food
together in groups to face outside threats from animals and other hostile
environments. Group formation is likely when the environment becomes hostile
and threatening. For example, in times of floods, fire or other natural disasters,
neighbours who may not be even speaking with each other form effective groups
to help and shelter the people affected by such disasters. In an organizational
setting, individual workers join unions because the unions have the ability to meet
their needs and interests as well as protect them from threats of being fired.

A sense of belonging is the third level need in Maslow’s model of hierarchical
needs. It is an emotional need for friendship, love, affection and affiliation with
others. Most people have strong a need for being with others who can understand,
support and help them when they are in need and render them moral and emotional
support in times of difficulty. The concept of family and friends fills this need.

Membership of prestigious groups is a source of enhanced self-esteem.
The members of the group feel good about themselves by virtue of the group’s
power, prestige and social standing. For example, being in United States marines
or SWAT team can be a source of pride for the members.
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C. Opportunity for Interaction

When people are provided with an opportunity to interact, they may discover that
they have a lot in common, thus necessitating the formation of a group. This
interaction leads to friendships and group formation, for example, in college
dormitories, apartment complexes and sometimes in the compartment of a train or
on cruise ships where people are together and have an opportunity to form informal
groups.

In an organizational setting, management generally tries to create a physical
as well as psychological environment to induce interaction. Sometimes, the offices
are designed in such a manner that people who need to interact with each other
can do so and they are assigned work space close to each other. Common cafeterias
and coffee breaks given at the same time increases opportunity for interaction.

2.5.2 Groups and Committees

Groups and Committees have become an integral part of most organizations in
some aspects of their operations. Some of the steps that can be taken to process
the committees performance are:

(i) Clearly set goals. The goals, tasks and responsibilities of the committees
should be clearly set and in writing. These factors would serve as guidelines for
committee discussions thus reducing the time spent on peripheral tasks. This should
also identify the scope and authority of the committee as to whether the committee
has the authority to implement the conclusions reached or whether it is simply to
investigate the problem and make some recommendations.

(ii) Size and selection of committee members. The committee size is very
important. If there are too few members, then the advantages of group thinking
may be reduced. If, on the other hand, there are too many members, then too
much time will be wasted. Even though the size of committees will vary and depend
upon the project under consideration, generally, between six and ten members are
considered adequate. The committee members must be carefully and appropriately
selected, so that they are fully conversant with the goals of the organization as well
as the objectives of the committee and whose backgrounds and skills complement
each other.

(iii) The chairperson of the committee. The committee leader is the most
important person in the committee and must be chosen carefully because much of
the success of the committee depends upon his behaviour, his actions and his
guidance to other committee members. He must be skilled in handling inter-personal
relationship and group interaction. He should be able to communicate with the
group fully and be able to guide the group into reaching an effective conclusion,
eliminating any irrelevant trends that would waste the committee’s time.

(iv) Procedure. The agenda for the committee meetings could be prepared well
in advance and circulated to members so that they can think about it, be prepared
for discussion and collect any supporting materials that may be necessary. Meetings
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should be planned sufficiently in advance so that as many members as possible
can attend. A secretary should be appointed to handle all communications as well
as write and prepare minutes of all meetings.

(v) Follow up and periodic evaluations. The progress of the committee should
be reviewed periodically to check for any deviations and unnecessary waste of
time. The committee members thus become accountable for the timely results.
The results of these periodic reviews should be given to members so that they all
know where they stand at a particular time with regard to their contributions to the
committee agenda. Also, when some decisions have been reached and
recommendations made, the committee members should have the right to know
whether these recommendations were accepted and to what degree. This feedback
would help the committee members to reevaluate their own role and make any
changes that are necessary in the future. The feedback is specially important if the
recommendations of the committee are not accepted by the management. In such
cases, satisfactory reasons for non-acceptance must be given to the committee,
otherwise, it can create a major credibility problem.

2.5.3 Nature and Types of Groups

From an organizational behaviour point of view, there are basically two types of
groups. These are: formal groups and informal groups.

(i) Formal Groups

A group is formal when it is purposely designed to accomplish an organizational
objective or task. It is created via a formal authority for some defined purpose.

A formal group can be a command group or a functional group that is relatively
permanent and is composed of managers and their subordinates who meet regularly
to discuss general and specific ideas to improve product or service.

The formal groups usually work under a single supervisor, even though the
structure of these groups may vary. For example, in one form of group such as in
production, the members of the work group depend on each other as well as on
the supervisor and in another form of group, such as sales force, the members of
the group work fairly independently and their common contact may be the district
sales manager.

Other types of formal groups include task forces and committees. The task
forces are temporary in nature and are set up for some special projects. The
committees can be permanent, such as a planning committee, a finance committee
or a budget committee and may become an integral part of the organizational
structure. A committee can also be temporary such as a special task force that is
set up for a particular purpose and is then disbanded when the purpose is achieved.
For example, the committee to reelect the President is temporary in nature and is
disbanded after the election.
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(ii) Informal Groups

Whereas informal groups are established by organizations to achieve some specific
objectives, the informal groups are formed by the members of such groups by
themselves. They emerge naturally, in response to the common interests of
organizational members. They are formed spontaneously, without any formal
designation, and with common interests such as self-defence, work assistance and
social interaction. They exist outside the formal authority system and without any
set rigid rules. Though officially unrecognized, they exist in the shadow of the
formal structure as a network of personal and social relations, that must be
understood and respected by the management.

The informal work groups are based upon socio-psychological support
and reasoning and depend upon member’s interaction, communication, personal
likings and dislikings and social contacts within as well as outside the organization.
How powerful are these informal groups can be seen from the fact that if one
member of the group is fired, sometimes all workers go on strike in support of that
member of the group. The bonds between members are very strong and these
bonds bring in a sense of belonging and togetherness.  This togetherness can have
a powerful influence on productivity and job satisfaction, since employees motivate
each other and share each other’s burden by training those who are new and by
looking up to old timers for guidance, advice and assistance.

Informal groups generally result due to personal bonds and social interaction
among people who work together at the same place and may have similarities as
well as differences in their nature and their outlook. These groups have their own
leaders and followers, group goals, social roles and working patterns. They have
their own unwritten rules and a code of conduct, that every member implicitly
accepts. Members trust and help each other. For example, in a department of a
college, the departmental secretary may wield more authority in some areas than
even the chairperson as in the case of typing exams and typing course outlines.
Thus a professor who has a good rapport with the secretary, as a member of the
informal group, would have the papers typed sooner than others.

The leadership of the informal groups develops from within rather than a
formal election. An individual, who is working in a group for a long time and has a
good rapport with other members, may emerge as a leader due to his technical
expertise and his seniority. For any problem within the group, either technical or
social, the members would go to this leader rather than the formally assigned
supervisor.

 An important aspect of informal groups are group norms. Parallel to
performance and other standards established by the formal organizational structure,
the informal groups have their own norms as rules of conduct and a standard of
behaviour that is expected of all members. These norms may be established in
consultation with the management, so that group goals do not conflict with the
organizational goals. For example, if one member of the group is unproductive or
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talks ill about the organization, he may be sanctioned by other members either by
reprimand or ridicule or simply by the ‘silent treatment’. Similarly, if one member
is overly productive in order to be in the good books of management personally,
thus making the other members look bad, he could be similarly sanctioned in
order to bring him back in line. A study conducted by P.C. De La Porte28 showed
that the group norms that are favourable to the organization are: organizational
pride, team work, honesty, security, planning, customer relations and so on. The
norms about profitability and supervision were unfavouable to the organization.

2.5.4 Group Development

Groups signify unity and strength and are able to use these to influence or coerce
others.  Henry Fayol’s last of the fourteen principles of effective administration is
‘Espirt de Corps’, which means the ‘power of spirit of togetherness’.

Most managers listen to a complaint of employees when the employees
approach the managers together. The same managers may not listen to individual
complaints. In the case of one college, that  the author knows, there were many
individual faculty complaints against the President of the college for some of his
decisions and actions, as well as against many aspects of the physical and conceptual
academic environment of the college. But the President refused to listen or show
sympathy for the needs and desires of faculty on individual basis. But when the
faculty approached the President in a group with their problems and difficulties
and the President still refused to listen, he was forced to resign, because of the
power of the group.

Groups also provide opportunities for individual members to become leaders
of the group and influence other members of the group with their views and
reasoning. As a leader of a group, he may influence people outside the group or
other groups. Leaders of certain groups are often called upon to speak to other
groups thus giving them an opportunity to express their own view points and
ideologies. These leaders may also find that their leadership roles give them
increased public visibility and may prove to be stepping stones for enhancement of
their own careers.

2.5.5 Group Norms

Group norms are the informal guidelines of behaviour and a code of conduct that
provides some order and conformity to group activities and operations. These
rules are expected to be followed by all the group members. These norms and
rules usually develop gradually and informally as group members learn as to what
behaviours are necessary for the group to function effectively.29 These norms may
include a code of dress for meetings or being on time for the meetings and behaving
in a predictable manner both within and outside the group meetings. This
predictability of behaviour also causes higher degree of cohesiveness within the
group. Predictability reduces chaos, ambiguity and conflict. Discomfort would be
high in a committee or a task group, if the group members are not sure as to how
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each member would behave. Norms also identify the values and ethics of the
group members. They are established on the basis of what is right and decent and
expected of professionals. For example, some companies have very rigorous dress
standards, tolerating no deviation, such as the Federal Bureau of Investigation
(FBI).

There are basically two types of norms. These are: Behaviour norms and
Work norms.

Behaviour norms are rules and guidelines defining the day-to-day behaviour
of people at work. This behaviour pattern may include punctuality as a habit,
completing any given assignments within the required time frame-work, not losing
temper, showing respect for other member’s opinions, not monopolizing the
conversation and so on. Certain professionalism is expected from all members
and this professionalism is predictable form of behaviour.

Work norms regulate the performance and productivity of  individual
members. An overly ambitious worker who produces more is considered as much
a deviate from the norms as a worker who is an under producer. Work norms
usually put an acceptable level of productivity, within reasonable tolerances so
that comparatively poor performers can also be accommodated and that they do
not become a burden on their peers. Workers performing below the lower
acceptable level are generally informally reprimanded and encouraged to produce
more. On the other hand, rate-busters who perform above the upper acceptable
limit set by the group are also ostracized for encouraging the management to raise
its expectations.

In addition to productivity, work norms may also define the extent of time
spent on the job. For example, if coffee breaks are allowed for 15 minutes in the
morning, then those members who do not take coffee breaks at all as well as those
members who take longer coffee breaks are considered as disobeying the group
norms. Thus, groups will often want to regulate not only how much workers
produce, but also how many hours they put in on the job. Some work norms are
strengthened when management tends to exploit some of the members of the
groups. Thus norms might also define the limits placed upon worker interaction
and cooperation with superiors.

Other work norms might involve loyalty or confidentiality on the part of
members. Workers are not expected to report about fellow workers to supervisors.
Similarly confidentiality is a powerful group norm so that no matter how much
tension there may be between workers and management, the workers will not
divulge company secrets to competing organizations.

Group norms are generally reinforced if all members agree to abide by
them and the members will agree if they firmly believe that adherence to such
norms will facilitate group goals achievement or ensure group survival and
additionally, such norms do not conflict with individual values and principles. Also,
norms are reinforced if the members value their membership in the group and do
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not like the outcomes of violating them. The outcome of violating the group norms
must be sufficiently consequential in order to discourage members to deviate from
them.

The groups enforce compliance with norms in many ways. They can reward
people who comply with group norms by appreciating them, by listening to them
in a respectful manner and by making them leaders of the group. Also, they can
take negative actions against those persons who deviate from group norms in the
form of ridicule or ‘silent treatment’ or by withdrawing privileges or by ultimate
action of expelling them from the membership of the group.

2.5.6 Group Cohesiveness

Cohesiveness defines the degree of closeness that the members feel with the group.
It identifies the strength of the member’s desires to remain in the group and the
degree of commitment to the group. The extent of cohesiveness depends upon
many factors including the compatibility of individual goals with group goals. The
more the members are attracted to each other and the more the group goals align
with their individual goals, the greater the group’s cohesiveness.30 Similarly, less
attraction of members towards each other will lesson the strength of cohesiveness.
There may be situations where an individual may become a member of a country
club for the sake of his own prestige or career enhancement or for making selective
friends for his business interests. These reasons for joining the group will undermine
the strength of cohesiveness.

Factors Contributing to Group Cohesiveness

There are many factors that foster the cohesion of the group. Some of the more
important factors are illustrated below:

Threat and Competition Difficulty in Entry

Group SizeTime Together Cohesion

Previous Successes Similarities of Attitudes
and Values

These factors are explained in more detail as follows:

Time together. It is quite natural that the more time people spend together, the
more they will get to know each other and more tendency there will be to get
closer to each other, thus strengthening the degree of cohesiveness. This is based
upon the assumption that you will spend more time with only those whom you like
personally and want to continue interacting with them. These interactions typically
lead to common interests and increased attraction. The idea of long courtships or
the idea that couples live together before marriage is primarily to ensure that there
will be a high degree of cohesiveness in the marriage if the couple gets to know
each other well.
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In an organizational setting, people who work near each other are more
likely to spend more time together. For example, among clerical workers in one
organization, it was found that distance between their desks was the single most
important determinant of the rate of interaction among them.

Group Size. Since continuous and close interaction among members is a
fundamental necessity for cohesiveness, it would be natural to assume that large
groups restrict the extent of communication and interaction with each other, thus
resulting in the reduction of degree of cohesiveness. Another problem with large
size groups is that there is a likelihood of forming small groups within the large
groups. This would result in the dilution of the common group goal thus increasing
the extent of power politics play. This tends to decrease the overall cohesiveness.

Another interesting aspect about group cohesion depends upon whether
the group is all male, all female or mixed. Studies showed that if all members were
of the same sex then small groups had better cohesion than large ones.31  But
when the groups were made up of both males and females, then larger groups had
better cohesion. It seems that people like to join mixed groups than single sex
groups and an opportunity to interact with a larger set of both sexes increases
cohesiveness.

Difficulty in Entry. Some groups are not easy to join. The members are very
carefully selected and the selected member feels a sense of pride and
accomplishment. The more difficult it is to get into a group, the more cohesive that
group becomes. The reason being that in exclusive and elite groups the members
are selected on the basis of certain characteristics and these characteristics being
common to all add to the degree of liking and attraction towards each other. The
more exclusive the group, the more is the closeness among members. Accordingly,
individuals like to join such exclusive groups. That is one reason, for example, why
many bright students want to study at Harvard and Princeton universities. Similarly,
exclusive yacht clubs and golf clubs have applicants on their waiting lists for many
years before they are accepted.

Threat and Competition. Whenever the common group goal is threatened,
cohesiveness increases. Also, such cohesiveness increases the importance of the
goals. When we fight for a goal then the goal gets the highest priority. For example,
when a hostile group wants to take over a corporation, the Board of Directors of
the corporation suddenly becomes a united front against the threats and their
cohesiveness reaches its peak. Similarly, management threats frequently bring
together an otherwise disarrayed union. Thus the threatening party will have less
chance of success when faced with a unified force.

Many organizations, when faced with tough competition ask their members
to stand together and make sacrifices in benefit cuts in order to meet the competition
and the members have been known to do that. This reflects the extent of
cohesiveness among the members of the organization.
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Previous Successes. When a group achieves a meaningful goal, the cohesiveness
of the group increases because the success is shared by all the members and each
one feels responsible for the achievement. For example, when a sports team wins
an important game, every one in the team congratulates every other member of the
team for this success. Specially, if a group has a series of successes, it builds a
united team spirit. For this reason, successful companies find it easier to hire new
talented employees. Similarly, prestigious universities are never short of applicants
for admission. This proves the adage that every one loves a winner.

Similarity of Attitudes and Values. One of the strongest sources of group
cohesiveness is the similarity in values, morals, beliefs and code of conduct. We
enjoy the company of others who hold similar opinions and characteristics as
ourselves. That is one reason why interfaith marriages are discouraged. Similarity
of interests is specially important when the group’s primary goal is that of creating
a friendly interpersonal climate. This increases group cohesiveness. This factor
may not be so important if the goal is task oriented. For example, if an army unit
has to win a strategic battle, then the successful task accomplishment becomes the
cohesive factor rather than the similarity of interests because the unit may consist
of black soldiers and white soldiers who may not have much in common.

Positive Outcomes of Cohesiveness

These positive outcomes of group cohesiveness are explained in more detail
as  follows:

More Participation. Because group cohesiveness involves close interpersonal
relationship, the members consider the group as their own, just like a family and
they are motivated to participate actively in group affairs and activities. Members
also try to assist and support other members of the group in times of need and this
strengthens the bonds of friendship. The turnover rate of members is very low and
they look forward to group meetings and group activities as it gives them an
opportunity of social interaction in addition to devising strategies for achieving
individual and group goals.

More Conformity. While all individuals who are in the  group are unique in many
ways with their own norms, values, beliefs and attitudes and some times these
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characteristics may be in conflict with the group norms, the members usually make
sacrifices in order to conform to group  norms. The cohesive group is generally
able to put subtle pressure on the individual member who ‘deviated’ from the
group norms in order to bring him back to the mainstream. For example, if a
member is working too hard or is playing politics to enhance his personal objectives,
the group might put social pressure on him to comply with the group norms. If
these pressures do not succeed, then the member may be dropped from the group
in order to maintain cohesiveness among other members.

More Success. Success and cohesiveness are interdependent factors.
Cohesiveness makes the goal achievement easier and goal achievement adds to
cohesiveness.

In general, cohesive groups are more successful in achieving their goals.
The reason for this relationship is that a high degree of cohesiveness involves a
high degree of communication, participation and conformity to group norms and
this results in successes in achieving them. Thus, such coordinated efforts tend to
result in successes in achieving such goals.

More Influence. Individual members will respond favourably to the demands of
the cohesive groups in comparison to less cohesive groups. An informally accepted
and respected leader of the group can have an autocratic authority and influence
over the group members specially when confronting an external threat. Thus the
leader will have considerable influence over the members in shaping their opinions
and operations. For example, during negotiations between the union and
management, if the union leader is satisfied that he has reached an equitable
settlement, he will advise the union members to accept it and even if some members
are not happy about such an agreement, they will accept it because of the leader’s
sincerity and influence.

More Communication. Communication reduces conflict. The better the
communication, the less likely is any misunderstanding among members. Because
the members of the cohesive groups share common values and goals, they are
inclined to greater communicativeness. Since communication is key to understanding,
respect and closeness, it tends to foster and cement positive social relations as
well as deep personal relationships.

More Personal Satisfaction. Satisfaction, though a state of mind, is primarily
influenced by positive external factors. These factors include friendliness, respect
from other members and self-respect, support, opportunity to interact, achievement,
protection against threats and a feeling of security. Members of cohesive groups
report that they are more satisfied than members of less cohesive groups. This is
expected since the members of a cohesive group will not stay as members if they
were dissatisfied.

High Productivity. It is quite easy to understand that unity has synergetic effect.
The group effort is expected to bring better results than the sum efforts of individual
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members. However, the outcome of the efforts is a function of not only group
cohesiveness but also group compliance with the organizational goals. According
or Richard M. Steers,32  ‘specifically, when cohesiveness is high and acceptance
of organizational goals is high; performance will probably be high. Similar results
would be expected for low cohesiveness and high goal acceptance, although the
results may not be as strong. On the other hand, performance would not be expected
to be high when cohesiveness is high and goal acceptance is low. In that case,
group effort will probably be directed away from organizational goals and towards
goals valued by the group. Finally, when both cohesiveness and goal acceptance
are low, effort will probably become dissipated, leading to low productivity.’

Studies conducted by Katz and Kahan33 with respect to participation by
workers as a group in a Swedish truck factory showed that cohesiveness and
togetherness experienced by group members had a significant positive impact on
performance outcome. Members of the group identified more strongly with goals
and worked harder to improve productivity.

2.5.7 Group Decision-Making

In general it is expected that a group would tend to make more effective decisions
similar to committees and task forces, than would any single individual.

Advantages of Group Decision Making

1. Since the group members have different specialities they tend to provide
more information and knowledge. Also the information tends to be more
comprehensive in nature and the groups can generate greater number of
alternatives. Thus, the decision that requires the use of knowledge should
give groups an advantage over individuals.

2. Implementation of the decision is more effective since the people who are
going to implement the decision also participated in the decision-making
process. It is important that the decision be accepted by all, because even
a low quality decision that has acceptance can be more effective than a
higher quality decision that lacks general acceptance.

3. The input from a large number of people eliminates the biases that are
generally introduced due to individual decision-making. It also reduces the
unreliability of individual’s decisions.

4. The participative style of decision-making process builds up foundations as
a training ground for subordinates who develop the skill of objective analysis
of information and deriving of conclusions.

5. The group decision-making is more democratic in nature, while individual
decision-making is more autocratic in nature. The democratic processes
are more easily acceptable and are consistent with the democratic ideals of
our society.
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Disadvantages of Group Decision Making

There are also certain drawbacks in group decision-making processes. The group
processes can negatively affect performance in a variety of ways. Some of the
disadvantages of group decision  making are:

1. The process is highly time consuming in terms of assembling the right group
and usually a group takes more time in reaching a consensus since there are
too many opinions to be taken into consideration. The time problem increases
with the group size. Accordingly, the speed of arriving at a solution must be
considered, when group decision-making style is selected.

2. Some members may simply agree with the others for the sake of agreement
since there are social pressures to conform and not to be the odd-man out.
Thus, the desire to be a good  group member tends to silence disagreement
and favours consensus. The social pressures can be very strong, inducing
people to change their attitudes, perceptions and behaviours.

3. Many times, participants in group decisions have their own personal axes
to grind or their own interests to protect. These self-centered interests lead
to personality conflicts that may create interpersonal obstacles which may
diminish the efficiency of the process as well as the quality of the decision.

4. The decision made by the group may not always be in accordance with the
goals and objectives of the organization. This is specially true when the
goals of the group and those of the individuals do not reinforce each other.
This will result in decisions that are detrimental to organizational benefits.

5. The group members may exhibit ‘focus effect’ this means that the group
may focus on one or few suggested alternatives and spend all the time in
evaluating these and may never come up with other ideas, thus limiting the
choices.

6. The first solution arrived at is more likely to be the final solution even if it is
less than optimal. Higher quality solutions, after the first solution has been
accepted, have little chance of serious consideration. Groups are inclined
to invest more in their initial decisions, simply to justify having more and
more in their initial decisions, simply to justify having made these in the first
place.

7. Groups may shift either towards more risk taking or towards less risk taking
than the individuals and either of the shift may be undesirable. Generally
speaking, problems suitable for group decision-making involve some degree
of risk or uncertainty. But to take excessive risks is as bad as taking no risk
at all. Studies conducted by stoner34 showed that groups tend to shift
towards riskier decision-making. This creates a dilemma.   Decisions taken
by a group are generally bold as the responsibility for having taken a bad
decision is shared between all the members of the group.  This way, if the
decision turns out to be a bad one, the responsibility for it not be traceable
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to any particular individual in the group. At the same time it is correct to say
that groups make more conservative decisions because the group members
check and balance each other and this result in caution and conservatism. A
key factor which determines whether the group will move towards risk or
caution is the initial inclination of the group.35 This means that if the group
was prone to risk originally, the group discussion intensifies this inclination.
If the group starts with a conservative approach, the discussion tends to
lead to caution. The initial approach would primarily depend upon the
direction that the leader of the group takes.

8. Groupthink indicates a situation, where members’ desire for complete
consensus overrides their motivation to disagree with an argument or critically
and realistically evaluate other available alternatives. This is specially true
where the group enjoys a high degree of cohesiveness. According to Irving
Janis36 who coined the word ‘Groupthink’, ‘high cohesive can in some
circumstances be actively dysfunctional for the effectiveness of the group as
a whole.’ Accordingly to E. Frank Harrison,37 ‘Groupthink means that the
more friendly and cooperative the members of a group, the greater the
likelihood that independent critical thinking and objective moral judgement
will be suspended in deference to group norms and in observance of group
cohesiveness’.

Not all cohesive groups exhibit Groupthink characteristics. But those who
are    do are fraught with the potential of many unfavourable consequences.
These consequences result from such groups that exhibit the following
symptoms of Groupthink.

 Illusion of Invulnerability. Groups exhibiting ‘Groupthink’ generally
suffer from an illusion of overconfidence and invulnerability. They
overestimate their ability to succeed against high odds. Thus the
members are willing to take greater risks and ignore obvious danger
signals.

 Confidence in the intrinsic morality of the group. The members
have confidence in the intrinsic morality of the group believing that the
group is acting for the good of all.. This belief is so strong, that the
decisions adopted by the group are not only considered sensible but
also morally correct. Thus any ethical or moral consequences of the
decision are disregarded and ignored.

 Collective Rationalization. When the group members are inclined
towards a certain outcome, then they try to rationalize and explain
away any facts or ideas that may conflict with their original thinking.
This sense of rationalization leads members to discount or ignore
warnings or other information that might urge them to reconsider their
position.
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 Stereotyping of Outsiders. The members of the group tend to view
outsiders who will be affected by their decisions or competitive groups
as evil or as weak and stupid. They assume that the competitive groups
as too inept to counter their offensives. This stereotyping of outsiders
gives the group a feeling of high security against harm and this may not
be justified.

 Pressures for conformity. There is direct pressure on members to
conform to group’s viewpoint and not to express arguments that are
against group positions. These pressures are enforced under threat of
being considered disloyal.

 Self-Censorship. There is kind of self-censorship on the part of
members to a point where doubts regarding wisdom of group
consensus are internally suppressed. The group members tend to
minimize the importance of their own feelings of disagreements, thus
giving more weight to consensus.

 Mind Guards. Just as bodyguards provide physical protection self-
appointed mind guards emerge within the group who provide intellectual
protection to group members. These members emerge in the group
and they protect the group from such adverse information that might
interfere with the consensus and go against their decisions.

 Illusion of unanimity. Largely as a result of self-censorship, where
a member may remain silent rather than express his disagreement, the
process creates an illusion of unanimity. Silence comes to imply
agreement and this result in the perception that a selected course of
action has unanimous support of all the members.

One of the examples that shows the evidence of groupthink symptoms is
that of Cuban Bay of Pigs invasion in April 1961. Almost all of the above Groupthink
symptoms were present during the planning sessions of the invasion. The decision
to invade was made despite information that it would fail and damage the national
image. The State Department raised doubts about the possibility of success of
such an invasion. But these doubts were rationalized away and ignored. The Cuban
army was viewed and stereotyped as ineffective and various advisors later reported
that they had censored their own doubts regarding the necessity or the success of
the project.

Because of such high probability of reaching a low quality due to groupthink
syndrome, it should be avoided as much as possible. Depending upon the degree
of importance of the decision, the issue can be given to more than one group so
that if these groups separately reach the same decision, then the likelihood of the
decision being right is improved. Furthermore, Groupthink is discouraged if the
decision-making process is not secretive and if questioning both from inside and
outside the group is encouraged.
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Guidelines for Effective Decision-Making

Some guidelines to make the group decision–making more effective are given
below:

1. Be sure that the purpose of the group is well defined and clearly understood
by all members of the group.

2. Be sure that the group members communicate freely with each other and
that everyone understands each other’s roles and aspirations.

3. Be sure that the group is representative of those individuals who will either
implement the decision or be affected by it.

4. Be sure that be group has access to all the necessary resources of information
and other supportive elements so as to reach an efficient and fast conclusion.

5. Be sure that the composition of the group is appropriate so that the members
have the necessary skills and expertise in discussing and evaluating the
problems at hand.

6. Be sure that each members is committed to the decision made, after all
viewpoints have thoroughly and rationally considered. Even if some members
had different viewpoints prior to reaching the decision, the conflict should
not be carried over after the decision has been made.

7. Be sure that group is not dominated by any member including the leader so
that all group members are encouraged to give input freely.

8. Be sure that the size of the group is adequate. Too many members would
result in excessive waste of time and unnecessary diversification and too
few members may not be enough to look at all angles of the problems.
Usually, and for most groups, five members are considered to be adequate.

CHECK YOUR PROGRESS

3. What are the four determinants of group behaviour?

4. what are the types of groups?

5. What are the factors contributing to Group Cohesiveness.

2.6 ORGANIZATION AS A SYSTEM

Over the past several years, a dramatic change in our understanding of the way
successful businesses operate has taken place.

With time, our understanding of the operations of successful businesses and
our ways to run businesses better, has changed drastically. You might be having a
vague idea about these changes, but how exactly do these changes effect YOUR
organization.

Concepts like ‘Learning organizations,’ ‘Matrixed management,’ and
‘Management by walking around’ may be known to you, but these are just the tip
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of the iceberg.  All these concepts and methods lead to the notion of the organization
working as a cohesive ‘system’ or as a living entity rather than just fragments
belonging to an organizational setup or a flowchart.

What does ‘organization as a system’ mean? It simply means that like a
living body, an organization should be treated as a whole, rather than as fragmented
parts. For example, if we go to a doctor with lower back pain, a doctor with
‘Classical view’ would diagnose it as a problem due to a slipped disc and would
be of the opinion that an operation might fix the problem. On the other hand a
‘Systems view’ doctor might have a completely different opinion  after noticing
that one of your right leg is slightly longer than the left leading to a slight limp and a
lot of stress on your spine. He might suggest special insoles for your shoes along
with some physiotherapy. He understands that it is actually the relationship between
your back and your legs that is causing the problem.  Though we see this often in
the fields of medicine, science, and engineering, we often fail to see business in the
same manner.

You may feel that there is really no need to stress the obvious – naturally
any   organization is more than merely a set of boxes on a flowchart, and relationships
do matter a lot! However, we forget that we often take a ‘classical view’ of business
and business problems, leading to some really drastic repercussions at times.

How often have you faced the following situations?
 The IT organization changes important policies without conferring with

its client/customer organizations. Consequently, the affected organizations
have to scramble to alter their processes accordingly to accommodate
the new IT policies. Enormous disturbances to business processes
happen as a result.

 When problems occur within a particular process, the Management
decides to revamp the concerned process only. Other processes like
systems, training, and leadership are ignored. Consequently, expected
results don’t come in and employee morale is diminished.

    When   a new leader takes over an organization or a division, he makes
key changes in quick succession with its effects, obvious and subtle,
being felt across all processes within the organization. Everyone down
the chain accepts these changes without asking any questions as they
feel the new leader has the right to make these changes.

 A senior employee says he often receives calls directly from customers,
from sales, from engineering, etc. regarding problems that need to be
fixed. He insists that the process for redressing issues is broken resulting
in all the calls getting directed to him. He fixes issues ‘in spite’ of the
process, and not because of the process. However, this person is only
perceived as a ‘complainer’ and is not heard.

These are all situations where the classical, non-systems view of an
organization have been taken. By ignoring the significance of relationships between
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processes, between employees, and between actions and results, leaders can
face massive, unintentional losses due to ignoring the issues they see as trivial.

Easy applications for the executive

We therefore conclude that the organization is a complex, dynamic, ‘system’ with
convoluted inter-relationships between all of its parts. What does this imply to the
leader of a business organization?

1. Realize that your actions may have extensive ‘ripple effects’

As the leader of your organization you have a huge impact not only on your
organization, but on the company as a whole.  It is important for you to consider
the systematic implication of the decisions you make every single day as a leader.
Are you going to change a policy? Make sure that you think about how it might
affect upstream and downstream organizations. Are you going to communicate a
new direction to your employees? Think about how that communication might be
perceived by other leaders, organizations, and potentially customers. Little actions
can have big consequences.

2. Promote relationships

Organizations run on relationships. Relationships between people, between
processes, with customers, etc. Encourage (in fact, insist that) your managers
meet regularly with their peers in other organizations to discuss issues and what
they are seeing in the trenches. Encourage managers to sit down with their employees
and conduct a ‘round-table’ to discuss the issues of the day. None of this needs to
be very formal, but it does need to happen and it does need to be ‘risk free’ (no
one gets fired for discussing problems). Many of our performance improvement
‘breakthroughs’ with clients have been the result of just getting people – many of
whom have never even met before – to sit down in one room and discuss the
processes they use and the problems that they face. Foster the building of strong
relationships and many process gaps will naturally fill themselves in.

3. ‘De-isolate’ Your Organization

Like the doctor who looks beyond just the lower-back pain to discover the root
causes, you must open your organization up to the rest of the company. This
means that if you redesign a process, you must consider the impacts that leadership,
other processes, communication, hiring practices, training, morale, and many other
factors all have on your process’s performance. You can build the ultimate process
for your organization, but if you don’t understand the relationships and the
connections to the rest of the business, you will have major problems.

Hold open-house meetings occasionally to discuss projects your group is
pursuing. Actively seek feedback from your employees, your peers, and other
organizations. The simple acts of recognizing that your organization is intimately
connected to many parts of the business and behaving as a part of the whole can
eliminate many potential problems and radically improve performance down the
road.
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2.7 SUMMARY

In this unit, you have learned that:

 Human Behaviour, a complex phenomenon, is most difficult to define in
absolute terms.  It is primarily a combination of responses to external and
internal stimuli.

 Organisational behaviour is the study of human behaviour in organizational
settings. It is the synthesis of many fields of study and is built on contributions
from: Psychology, Sociology, Semantics, Medicine, Engineering, Economics,
Political Science, Anthropology, Industrial Psychology, Social Psychology.

 The causes of human behaviour can be classified into: personal and
environmental factors.

 Perception is primarily an individual process so that different people may
perceive an identical situation differently. Perceptual selectivity refers to the
tendency to select certain objects from environment for attention such that
these objects are consistent with our existing beliefs, values and needs.

 The reasons why individuals would either form or join a group are: personal
characteristics, interest and goals, influence and power and opportunity for
interaction.

 Cohesiveness defines the degree of closeness that the members feel with
the group. Factors that foster cohesion of the group: threat and competition,
difficulty in entry, time together, group size, previous successes and similarities
of attitudes

2.8 KEY TERMS

 Psychology : It seeks to study, understand, measure, explain and possibly
change the behaviour of humans.

 Sociology : It involves the study of social systems in which individuals
exercise their social roles in relation to their fellow human beings, be it
within the family or within the organization.

 Anthropology: It studies the cultural impact on individual behaviour

 Semantics: It helps in the study of communications within the organization.

2.9 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. The interdisciplinary influences on Organizational behaviour (OB) are:
psychology, sociology, semantics, medicine, engineering, economics, political
science, anthropology, industrial psychology, social psychology.
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2. Causes of human behaviour can be classified into personal factors and
environmental factors.

3. The four determinants of group behaviour are personal characteristics, interest
and goals, influence and power and opportunity for interaction.

4. Basically, the two types of groups are formal and informal groups.

5. Factors that contribute to group cohesiveness are: threat and competition,
difficult entry, time together, group size, previous successes, similarity in
attitudes and values.

2.10 QUESTIONS AND EXERCISES

Short-Answer Questions

1. What do you understand by group think? Provide examples.

2. How does the environment  effect behaviour?

Long-Answer Questions

1. What do you understand by ‘Organisation as a System’? Provide examples.

2. How can organizations avoid the ‘Groupthink trap’? Suggest ways.
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3.0 INTRODUCTION

Human resources, along with financial and material resources contribute to the
production of goods and services in an organization. Physical and monetary
resources, by themselves, cannot improve efficiency or contribute to an increased
rate of return on investment. In this unit, you will study about the concepts related
to human resource management.

3.1 UNIT OBJECTIVES

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

 Define HRM and its, objectives

 Gain insight into HR planning

 Understand job analysis and job description

 Understand recruitment, training and appraisal as HR functions

3.2 HUMAN RESOURCE MANAGEMENT

According to Ivancevich and Gluck, ‘Human Resource Management is the function
performed in organizations that facilitates the most effective use of people
(employees) to achieve organizational and individual goals.’

Byars and Rue say that ‘Human Resource Management encompasses those
activities designed to provide for and coordinate the human resources of an
organization.’

According to Dale Yoder, ‘The management of human resources is viewed
as a system in which participants seeks to attain both individual and group goals.’

According to Flippo, HRM is ‘the planning, organizing, directing and
controlling of the procurement, development, compensation, integration,
maintenance and reproduction of human resources to the end that individual,
organizational and societal objectives are accomplished.’

In the words of Michael J. Jucious, human resource management ‘may be
defined as that field of management which has to do with planning, organizing and
controlling the functions of procuring, developing, maintaining and utilizing a labour
force, such that the (a) objectives for which the company is established are attained
economically and effectively, (b) objectives of all levels of personnel are served to
the highest possible degree; (c) objectives of society are duly considered and
served.’
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3.2.1 Objectives of HRM

Objectives are set goals which any individual or a group aims to achieve. Objectives
of HRM are determined by organizational aims and social and individual goals.
Every organization has some objectives and every part of it should contribute
directly or indirectly to attain these desired objectives. Objectives determine the
character of an organization and serve as the basis for voluntary cooperation and
coordination among employees. Objectives also provide benchmarks or standards
for evaluating performance. The foremost aim of HRM is to  promote the efficiency
of the employees in carrying out their duties. This is done by the substitution of
cooperation, in the common task, in place of the hostility which is characteristic of
relations between employees and employers. According to Indian Institute of
Personnel Management, ‘Personnel Management (Human Resource Management)
aims to achieve both efficiency and justice, neither of which can be pursued
successfully without the other. It seeks to bring together and develop an effective
organization, enabling men and women who make up an enterprise to make their
own best contribution to its success both as an individual and as a member of a
working group. It seeks to provide fair terms and conditions of employment and
satisfying work for all those employed.’

Objectives of HRM are derived from the basic objectives of an organization.
In order to achieve organizational objectives, integration of the employer’s and
employees’ interests is necessary. The objectives of Human Resource Management
may be summarized as follows:

(a) To improve the services rendered by the enterprise by building better
employee morale which leads to more efficient individual and group
performance. Hence, HRM aims to bring about changes to the mutual
benefit of individuals, groups, organization and the society at large.

(b) To establish in the minds of those associated with the enterprise—
employees, shareholders, creditors, customers and the public at large—
the fact that the enterprise is rendering the best service of which it is
capable and distributing the benefits derived from there fairly and
contributing to the success of the enterprise.

(c) To develop and utilize an efficient and driven workforce for fulfilling
organizational goals.

(d) To understand and fulfill individual and group requirements by offering
satisfactory and competent  wages, incentives, employee benefits, and
social security, apart from inspiring work situations, respect,
recognition, security and status. Therefore, an organization should
identify and fulfill individual and group goals by providing suitable
monetary and non-monetary incentives.
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(e) To employ the skills and knowledge of employees efficiently and
effectively, i.e., to utilize human resources effectively in achieving the
organizational goals.

(f) To strengthen and develop  human assets by constantly offering
upgraded training and developmental programmes. These programmes
help the organization in attaining its goals by providing well-trained
and well-motivated employees.

(g) To continuously bolster employee morale and improve human relations
by sustaining and bettering  conditions and facilities.

(h) To enhance job satisfaction and self-actualization of employees by
encouraging and assisting every employee to realize his full potential.

(i) To maintain  sound facilities and conditions of work and build a suitable
atmosphere for the sustainability of employment.

(j) To identify and recognize and fulfill individual and groups goals by
providing appropriate monetary and non-monetary incentives.

(k)  To improve and sustain the quality of work life (QWL) thereby making
working for the  organization a decision which is valued both at the
personal and social front.

Maximum individual development, desirable working relationships and the
optimal utilization of human resources are the most important goals of HRM.
Management has to build a healthy  environment and offer the basic  requirements
to facilitate the realization of the objectives of HRM.

3.2.2 Significance of HRM

It is through the combined and concerted efforts of people that monetary and
material resources are harnessed to achieve organizational goals. But these efforts,
attitudes and skills have to be sharpened from time to time to optimize the
effectiveness of human resources and to enable them to meet greater challenges.
This is where human resource management (HRM) plays a crucial role. The
significance of HRM can be studied at four levels:

1. Corporate

2. Professional

3. Social

4. National

Corporate

Good human resource practices help to attract and retain the best people in the
organization. Planning alerts the company to the types of people it will need in
short, medium and long run. HRM can help a company achieve its goals more
effectively by:
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 Drawing in and continuing to retain an excellent talent pool by practicing
effectual policies in human resource planning, recruitment, selection,
compensation and promotion.

  Effectively training employees for the development of required  skills and
right attitudes.

 Securing cooperation of employees through motivation.

 Effectively utilizing the available human resources.

Professional

Efficient management of human resources goes a long way in improving the quality
of work life within an enterprise. It  aids professional growth by:

 Offering maximum opportunities for the personal development  employees.

 Allocating work properly and scientifically

 Maintaining healthy relationships between individuals and groups in the
organization

Social

Effective human resource management holds many benefits for the society. Society,
as a whole is the major beneficiary of good human resource practices when:

 Employment opportunities multiply.

 Scarce talents are put to best use.

 Organizations that pay and treat people well are always ahead of others
and deliver excellent results.

       A balance is maintained between the jobs available and job seekers in terms
of numbers, qualifications, needs and aptitudes.

 Provides suitable employment that gives social and psychological satisfaction
to people.

National

Sound management of human resources plays an important role in the growth of a
nation. Attributable to the wide differences in the quality of people in different
nations, we find differences in the development index of many countries despite
similar resources. The development of a country is largely dependent on the skills,
and attitudes of its human resources. Efficient management of human resources is
a catalyst to the process of economic growth leading to higher standards of living
and the generation of more  employment.

3.3 HUMAN RESOURCE PLANNING

Human resource (HR) planning is predetermination of the actions to be taken for
the future chosen from a variety of available options.
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3.3.1 Definitions of HR Planning

According to Geisler, ‘HR planning is the process (including forecasting, developing
and controlling) by which a firm ensures that it has the right number of people and
the right kind of people at the right places at the right time doing work for which
they are economically most useful.’

According to Wendell French, human resource planning may be defined
‘as the process of assessing the organization’s human resources needs in the light
of organizational goals and making plans to ensure that a competent, stable
workforce is employed.’

From these definitions, we can get an idea about the basic characteristics of
human resource planning. They are:

(i) Human resource plan should integrate human resource needs to achieve
organizational goals.

(ii) Human resource plan should entail well-defined objectives.
(iii) Human resource plan must include the requirements of the right number

of people, the right kind of people  available at the right time, and they
should be doing the kind of work  they are economically suited for.

(iv) Human resource planning must include an effective process for the
motivation of employees.

(v) A human resource plan must consider the principle of periodical
reconsideration of fresh developments and widen the plan to take into
account the changes taken place during the  period.

(vi) Flexibility must be allowed in human resource planning to cater to
evolving needs of the organization.

The HR manager must follow a systematic process for HR planning as
given in Figure 3.1.

3.3.2 Objectives of HR Planning

Figure 3.1, clearly elucidates that an ineffectual HR plan can severely hamper the
objective of realizing the goals of the organization. For example, when the number
of people in an organization is less than the required number, there are bound to be
delays in the work flow and the over burdening of employees. Conversely, having
more hands than what is really needed can become an economic burden leading
to terminations and the accompanying compensatory expenses for the organization.

To realize the objectives of the organization, the the HR plan must be made
considering  important factors like its timing and scheduling. Moreover, the
management must realize the importance of using the results of  manpower planning
studies. As it takes into account the likely changes in the HR requirements of the
organization, manpower planning can further be used in the preparation and the
designing of the training and development programmes for the employees.
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Figure 3.1 Flow Chart depicting Human Resource Planning Model

3.3.3 Importance of HR Planning

HR planning is a highly important and useful activity. In the absence of a precise
plan, the calculation of the organization's human resource requirements is nothing
more than a rough approximation. If well defined, and brought to proper use, an
HR plan can offer many benefits like:

(i) Planning estimates future manpower requirements which is the ground for
recruitment and the development of employees.

(ii) Employees can be trained, motivated and developed in advance and this
helps in meeting future needs for high-quality employees.

(iii) Developments in technology places more value on knowledge and skill
leading to surplus manpower in certain areas while there is a paucity of
manpower in some fields.  A good HR plan can take care of such imbalances.

(iv) With jobs becoming increasingly knowledge-oriented, the profile of HR
has also undergone rapid change. Owing to the increasing emphasis on
knowledge, the cost of hiring people has also increased. To avoid this
situation, a sound HR plan is imperative.

(v) The organization should have a talent pool, from which people with the
required skills are easily made available at any point to carry out the allocated
work.

(vi) Planning helps in the formation of an proper manpower budget for all
departments, which facilitates the management of manpower expenses by
avoiding a paucity or an excess of manpower supply.
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(vii)  A well organized  HR plan forces the management to take part actively in
all the HR management  functions. With active participation the top
management appreciates the role of human resources in achieving
organizational effectualness.

3.3.4 Procedure of HR Planning

With expanding businesses, growth of complex technology along with professional
management techniques, the process of HR planning has grown in importance. It
entails the following stages:

(i) Analysing Organizational Plans and Determining Objectives

Prior to formulating the HR plan of an organization the short-term and long-term
objectives should be analysed. The procedure of HR planning should start with
analysing the organizational plans and programmes. They help in forecasting the
demand for human resources as it provides the quantum of future work activity.

(ii) Analysing Factors for Manpower Needs

The job design and its analysis may be reviewed thoroughly keeping in view the
future capacities,   and skills of the employees. The job design and analysis should
indicate the future human resources and organizational plans. The factors for
manpower requirements can be analysed by:

(a) Demand forecasting—Forecasting all HR requirements in conformity with
the organizational plans.

(b) Supply forecasting—Formulating the data and information about the active
inventory of human resources and forecast the upcoming changes in the
human resource inventory.

(iii) Developing Employment Plans

After deciding upon the required number of personnel for every job in the
organization, the HR department must also define factors like the job description
and job specification of each job.

 Job description: A job description generally describes the work to be
performed, the responsibilities involved, the skill or training required,
conditions under which the job is done, relationships with other jobs and
personal requirements on the job.

 Job specification: Job specification is an output of job description, and it
details the basic qualifications that a new entrant must have to carry out the
assigned jobs successfully.

(iv) Developing Human Resource Plans

Net HR needs in relation to numbers and components are to be decided on the
basis of the overall HR requirement. After assessing and quantifying the supply
and demand of human resources, the management begins the process of making
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the required adjustment. When the internal supply of resources exceeds the
demand, external recruitment is put on hold. Conversely, when there is  paucity in
human resources, external sources are brought in.

3.3.5 Strategies for HR Planning

The objective of manpower planning is to help the organization achieve its goal.
For this purpose, the manpower planners have to develop some strategies. Stainer
has suggested nine strategic points for the benefit of manpower planners:

(i) They should collect, maintain and interpret relevant information regarding
HR.

(ii) They should periodically report manpower objectives, requirements and
existing employment and allied features of manpower.

(iii) They should develop procedures and techniques to determine the
requirements of different types of manpower over a period of time from the
standpoint of organization’s goals.

(iv) They should develop measures of manpower utilization as components of
forecasts of manpower requirement along with independent validation.

(v) They should employ suitable techniques leading to effective allocation of
work with a view to improving manpower utilization.

(vi) They should conduct research to determine factors hampering the contribution
of individuals and groups to the organization with a view to modifying or
removing these handicaps.

(vii) They should develop and employ methods of economic assessment of HR
reflecting its features as income-generators and cost, and accordingly
improving the quality of decisions affecting the manpower.

(viii) They should evaluate the procurement, promotion and retention of the
effective HR.

(ix) They should analyse the dynamic processes of recruitment, promotion and
loss to the organization and control them with a view to maximizing individual
and group performance at minimum cost.

3.3.6 Advantages of HR Planning Programmes

As the manpower planning is concerned with optimum use of HR, it can be of
great benefit to the organization in particular and to the nation in general. At the
national level, it would be concerned with factors like population, economic
development, educational facilities and labour mobility. At the level of the
organization, it is concerned with personnel requirements, sources of availability,
the welfare of HR, and so on. The advantages of HR planning are discussed as
follows:
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(i) Improvement of Labour Productivity

Manpower or HR as a factor of production differs from other factors of production.
As it is subject to its free will, the productivity of labour can be improved if the
workers are kept satisfied. In other words, just as the satisfied workers can be
productive, dissatisfied workers can even be destructive. Therefore, through proper
HR planning we can improve the morale of the labour and thereby labour productivity.

(ii) Recruitment of Qualified HR

Talented and skilled labour has become a scarce resource, especially in developing
countries. Therefore, for the survival of the firm it is essential to recruit the best
labour force through proper manpower planning.

(iii) Adjusting with Rapid Technological Changes

With the advancement in technology, job and job requirements are changing.
Therefore, it is necessary to forecast and meet the changing manpower, which can
withstand the challenges of the technological revolution. This can be done through
effective manpower planning.

(iv) Reducing Labour Turnover

Labour turnover refers to the mobility of labour out of the organization due to
various factors, such as dissatisfaction, retirement, death, and so on. Due to labour
turnover a firm loses experienced and skilled labour force. This loss can be minimized
through efficient manpower planning.

(v) Control over Recruitment and Training Costs

Highly skilled personnel are in short supply and it is costly to hire, train, and maintain
them. A company has to incur heavy costs in processing applications, conducting
written tests, interviews, and so on, and in the process providing adequate training
facilities. In consideration of these costs it is essential to plan carefully vis-à-vis
manpower so as to minimize costs.

(vi) Mobility of Labour

Today, it is difficult to retain qualified personnel in an organization as they move
from one job to another in search of better prospects. In a free society, people
enjoy unrestricted mobility from one part of the country to the other. Therefore, in
order to reduce the loss of experienced and skilled labour, every organization
must have a sound system of manpower planning.

(vii) Facilitating Expansion Programmes

In these days of rapid industrial development every company goes for expansion
of its activities. With the increase in company size, the demand for HR also increases.
This necessitates proper manpower planning so as to ensure the continued supply
of the required manpower for the firms’ activities.

(viii) To Treat Manpower Like Real Corporate Assets

Today, it is being increasingly felt by the practising managers and psychologists
that employees in an organization must be treated as the most significant assets.
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The productivity of a company can be improved only through manpower planning,
recognizing the significance of the human factor in business. A proper manpower
planning is based on the realization that satisfied workers can contribute to the
overall profitability of the firm through improved productivity.

3.37 Limitations of HR Planning

The main hurdles in the process of HR planning are:

(i) Inaccuracy

HR planning involves forecasting the demand for and supply of HR. Projecting
manpower needs over a period of time is a risky task. It is not possible to track
the current and future trends correctly and convert the same into meaningful action
guidelines. Longer the time taken, greater is the possibility of inaccuracy. Inaccuracy
increases when departmental forecasts are merely aggregated without critical
review. Factors such as absenteeism, labour turnover, seasonal trends in demand,
competitive pressures, technological changes, and so on may reduce the rest of
manpower plans as fashionable, decorative pieces.

(ii) Uncertainties

Technological changes and market fluctuations are uncertainties, which serve as
constraints to HR planning. It is risky to depend upon general estimates of
manpower in the face of rapid changes in environment.

(iii) Lack of Support

Support from management is lacking. The latter is unwilling to commit funds for
building an appropriate HR information system. The time and effort involved with
no tangible and immediate gains often force them to look the ‘other way’. HR
planning grows slowly and gradually. In some cases, sophisticated technologies
are forcefully introduced just because competitors have adopted them. These
may not yield fruit unless matched with the needs and environment of the particular
enterprise. Planning is generally undertaken to improve overall efficiency. In the
name of cost cutting it also helps management weed out unwanted labour at various
levels. The few efficient ones that survive such frequent onslaughts complain about
increased workload.

(iv) Numbers’ Game

In some companies, HR planning is used as a numbers’ game. The focus is on the
quantitative aspect to ensure the flow of people in and out of the organization.
Such an exclusive focus overlooks the more important dimension, i.e., the quality
of human resources. HR planning, in the long run, may suffer due to an excessive
focus on the quantitative aspects. Aspects such as employee motivation, morale,
career prospects, training avenues, and so on may be totally discounted.

(v) Employees’ Resistance

Employees and trade unions feel that due to widespread unemployment, people
will be available for jobs as and when required. Moreover, they feel that HR
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planning increases their workload and regulates them through productivity
bargaining.

(vi) Employers’ Resistance

Employers may also resist HR planning on the ground that it increases the cost of
manpower.

(vii) Lack of Purpose

Managers and HR specialists do not fully understand the human planning process
and lack a strong sense of purpose.

(viii) Time and Expense

Manpower planning is a time-consuming and expensive exercise. A good deal of
time and costs are involved in data collection and forecasting.

(ix) Inefficient Information System

In most of the organizations, human resource information system has not been fully
developed. In the absence of reliable data, it is not possible to develop effective
HR plans.

3.3.8 Guidelines for Making HR Planning Effective

Some of the steps that may be taken to improve the effectiveness of HR planning
are as follows:

(i) Objectives

The HR plan must be in accordance with the overall objectives of the organization.
Important aspects such as working conditions and human relationships must be
kept in mind while developing the plan. The HR plan should be balanced with the
corporate plan of the enterprise. The methods and techniques used should
corroborate the objectives, strategies and environment of the particular
organization.

(ii) Top Management Support

The plan must meet the changing needs of the organization and should enjoy
consistent support from the top management. Before starting the HR planning
process, the support and commitment of the top management should be ensured.
Moreover, the exercise should be carried out within the limits of a budget. There is
no use formulating plans which cannot be implemented due to financial constraints.

(iii) Appropriate Time Horizon

The period of an HR plan should be appropriate to the needs and circumstances
of the specific enterprise. The size and structure of the enterprise as well as the
changing aspirations of the people should be taken into consideration.
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(iv) Manpower Inventory

The quantity and quality of HR should be stressed in a balanced manner. The
emphasis should be on filling future vacancies with the right people rather than
merely matching existing people with existing jobs. The organization must have an
up-to-date employee skills inventory showing pervious jobs held, tenure on current
job, educational and training qualifications, specific knowledge and skills prior
work performance, past and current compensation mobility factors. Markov
analysis (an approach to forecast the internal supply of manpower tracking past
patterns of personnel movements) may be pressed into service while preparing
the manpower inventory. Upward mobility of existing staff needs to be considered
carefully.

(v) HR Information System

An adequate database should be developed for HR to facilitate HR planning. To
manage employee skills inventories, organizations should maintain computerized
HR information systems containing data on employees, career growth, ratings for
promotions ,demographics, appraisals, skills, interests, training, target positions,
performance ratings, geographic preferences,   and so on.

(vi) Adequate Organization and Coordination

HR planning function should be properly organized. A separate manpower planning
division must be created, especially in large organizations to coordinate manpower
planning exercise at various levels. The various plans for procurement, promotion
and retention of HR should include filling future vacancies with the right people.

3.3.9 Responsibility for HR Planning

HR planning is the responsibility of the personnel department. The department has
to recommend relevant personnel policies in respect of HR planning, devise
methods and procedures and determine the quantitative aspects of HR planning.
Geisler has enumerated the responsibility of the personnel department with regard
to HR planning as follows:

(i) To assist, counsel and pressurise the operating management to plan and
establish objectives.

(ii) To collect and summarize data in total organizational terms and to ensure
consistency with long-range objectives and other elements of the total
business plan.

(iii) To assess and measure performance according to the plan and keep the
top management in picture.

(iv) To offer the research required for sound manpower and organizational
planning.
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3.3.10 Techniques of HR Demand Forecasting

In forecasting the demand for human resources, many organizational factors,
including technology, competitive strategy, and productiveness can dictate the
demand for labour. An important component of HRP is forecasting the kind of and
the number of employees required to meet the organizational objectives. The ever-
changing environment in which organizations operate contribute to the problem of
forecasting. HR forecasting can be quantitative and qualitative.

(i) Quantitative Approach: This approach involves the use of statistical or
mathematical techniques. Though there are many methods, one of the method is
trend analysis which forecasts employment related needs based on some
organizational index. Trend analysis is done by following several steps given as
follows:

 Select the right business factor. For example, we can use sales which is
used as a forecaster in trend analysis.

 Next, plot the historical trend of the business factor against the number of
employees. The ratio of the employees to the business factor will help us to
calculate labour productivity, or the number of sales per employee.

 work out the productivity ratio for the minimum period of the past five
years. A calculation based on a longer makes for a better trend analysis.

  To work out the HR demand multiply the business factor by the productivity
ratio.

  Finally,  make the projection for the target year as per the calculated human
resources demand.

Other, more sophisticated methods for statistical planning are modelling or
multiple predictive techniques. With the advancement in computer software and
technology, forecasting has become more precise and economical even for small
businesses.

(ii) Qualitative Approach: inversely from quantitative approaches, qualitative
approaches to forecasting aim to accommodate the the interest, capabilities, and
ambitions of  employees with the current and future staffing requirements of an
organization. Qualitative approach takes into consideration the opinions of
supervisors, departmental managers and experts.  Whereas the Delphi method, a
qualitative forecasting method,  aims to reduce the subjectivity of forecasts by
collecting  and summarizing the opinions of a pre-selected group of individuals.
The concluding forecast equals to a combined group judgment.

3.3.11 Techniques of HR Supply Forecasting

In forecasting the inflow of employees, an organization has to forecast its
forthcoming requirements of employees. It must ascertain whether there are required
numbers and types of employees available to staff the forthcoming openings. The
process entails both tracking current levels and making future projections.
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(i) Internal labour supply:

(a) Staffing table: An internal supply analysis begins with the setting up of
staffing tables. A staffing table is a graphic representation of all  the jobs in
the organization and  the number of employees presently occupying those
jobs, and also future employment requirements.

(b) Marko analysis: Marko analysis is a method for keeping track of the
movements of employees through various jobs. It shows the actual number
and the percentage of employees continuing in each job during a period and
also the proportions of those who get promotions, demotions, transfers or
who leave the organization.

Staffing tables and Marko analysis focus on the number of employees in
particular jobs. Forecasting the supply of human resources requires that
managers have a good understanding of employee turnover and absenteeism.
The other methods explained below are more concerned with the types of
employees and their capabilities, knowledge and work experience.

(c) Talent inventories: Skill inventories can be prepared to include the
employee's educational qualifications, past experiences, interests, specific
capabilities and skills, job tenures, etc. This inventory requires that
confidentiality is maintained in its preparation. The skill inventory allows
managers to match job openings with the employees having the right
backgrounds. When data is gathered on managers, the term used is not skill
inventories but management inventories. Both skill and management
inventories are generally known as talent inventories.

(d) Replacement chart: Talent inventories are used to develop employee
replacement charts. These are used to find replacements of curent
jobholders, should openings occur. Thus, replacement chart provides
information on the current job performance and promotability of possible
replacements.

(e) Succession planning: Succession planning is the process of determining,
and developing  the right persons for key executive positions. In today's
rapidly changing environment, succession planning is more crucial and
challenging.  Here, we must note that replacement chart provides information
on the current job performances and this information can be used for
succession planning, where key individuals may be shortlisted to eventually
assume top-level positions in the organization.

(ii) Balancing supply and demand for human resources:

Organizations endeavour to achieve a balance between demand and supply
considerations while preparing their human resource plan. Demand considerations
are made on the basis of forecast trends in business. On the other hand, supply
considerations entails deciding how to get the right employees from the fields
relevant to the job requirements. The difficulties in locating applicants for the
increasing number of jobs need to be tackled and greater planning efforts are also
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needed in recruiting. In an effort to meet the demand for labour, organizations
have several staffing possibilities, including hiring full-time employees, having the
existing workers work overtime, recalling laid-off workers, if any and using
temporary employees to man the work.

Additionally, organizations today reduce their workforce by relying on
attrition – a gradual process of reducing employees through resignations, retirement
or deaths – to reduce the excess workforce. The methods used by companies to
reduce their work force are discussed here:

(a) Organizational downsizing: Organizations have undertaken the
extremely painful task of downsizing and restructuring to reduce their
‘head count’. Because of either economic or competitive pressures,
organizations have found themselves with too many employees or with
employees who have the wrong types of skills. In order to reconcile
labour supply and demand considerations organizations have eliminated
thousands of jobs. Downsizing is part of a long-term process of
restructuring which as done to take advantage of new technology,
corporate partnerships and cost minimization.

(b) Layoff: Employee layoff decisions are usually based on seniority and/
or performance. The rights of employees during layoffs, their conditions
concerning their eligibility for recall, and their obligations in accepting
recall should be decided in advance. In cases where economic
conditions have brought about layoffs, employees who were asked to
go while in good standing may be recalled to their jobs when the
economic outlook brightens and job openings occur.

3.4 JOB ANALYSIS

Job analysis is the process through which a detailed statement of the existing
methods and procedures of doing a job is developed. It entails the physical
circumstances in which the job is carried out,  and its relationship with other jobs
and the other circumstances of employment. The aim  of job analysis is not to
describe the idea but to show the management how the constituent parts of its
business are being carried out. Thus, job analysis is the process to identify and lay
down, the job duties and requirements, of a particular job and also the relative
significance of these duties for a given job. It also analyses  the relationship of a
particular job with other jobs, and other conditions of employment.

Uses of Job Analysis

Job analysis is of fundamental importance to manpower management programme.
The following are the possible uses of job analysis:

(i) Provides complete knowledge of the job: Job analysis provides complete
knowledge about the job. Therefore, it is helpful in organizational planning.
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(ii) Helps in recruitment and selection: By indicating the specific requirements
of each job, job analysis provides a realistic basis for recruitment and
selection of employees. It is the best means of discovering the essential
traits and personal characteristics leading to success or failure on the job.

(iii) Establishes a base for compensation of employees: By indicating the
qualifications required for doing a specified job and the risks and hazards
involved in doing a job, job analysis helps in establishing a basis for
compensation. Job analysis precedes job evaluation which measures the
worth of jobs within the organization for the purpose of establishing a base
for wages. A satisfactory evaluation of jobs is not possible without a
comprehensive job analysis.

(iv) Job  re-engineering: Job analysis  provides  information  which enables
 us  to change jobs in order to permit their being  manned  by personnel
 with  specific  characteristics  and qualifications.  Job analysis helps to
rearrange the work flow and to revise existing procedure.

(v) Employee development: Job analysis provides the necessary information
for employee development. When considering an employee for promotion,
job analysis may facilitate his easy consideration for the job.

(vi) Performance appraisal: Job analysis helps in establishing clear-cut
standards.  This helps the employees as they can know what is expected of
them. It also helps the managers to appraise the performance of their
subordinates.

(vii) Training: Job analysis reveals the required skills and knowledge for doing
a job. This helps in providing suitable training for the workers by determining
the content and the subject matter for the training course.

3.4.1 Job Description

The first and immediate result of a job analysis is job description. Job description
is a simple, concisely written statement explaining the contents and essential needs
of a job and a summary of the duties to be performed. Job description gives a
precise picture of features of each job in terms of task contents and occupational
requirements. Job description describes ‘jobs’ not ‘job holders’. It specifies the
ambit of job activities, important responsibilities and place of the job in the
organization.  According to Arun Monappa and Mirza S Saiyadain, ‘A well-
thoughtout job description has several advantages and serves various important
functions:

(i) It helps to indicate very clearly the nature and content of the job to the
applicant and hence to remove uncertainties.

(ii) Rewards and punishments can be easily legitimized. Applicants will know
the consequences if they do not comply with the requirements. Any reward
or punishment meted out to an employee because he is not in line with the
job requirements will not be perceived as a favour or injustice.
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(iii) Job descriptions serve as an important basis for wage and salary
administration. What the salary structure of two adjacent  positions in  an
organization should be, what the differential should be, and  so on  are
 determined, as also the skills required to perform  the  job successfully.

(iv) It is easy to identify the training needs of the employee. Once it is clear what
is required to perform the job, training content can be identified and suitable
training can be given to those who do not perform successfully.’

Limitations of job description

(i) Job tends to be dynamic, not static and a job description can quickly go out
of date.

(ii) The supervisors and subordinates should agree that a job description fairly
reflects the job, otherwise job evaluation would seem to be unfair.

(iii) Job description must be as accurate as possible but this is a very difficult
job.

Title of the Job: Lobby Attendant
Place of Work: Hotel Lobby
Scope of Work: To attend the immediate needs of the arriving and departuring
guests and to contribute to their well-being while receiving and sending them
off.
Working Hours: Normal working days 8 hours of work/day for 6 days of the
week.
Responsible to (reporting authority): The receptionist of the hotel.

Responsible for the following duties:
1. Maintaining cleanliness of the lobby area including the exterior of the hotel.
2. Handle guests’ luggage on arrival and departure and show guests the correct

room.
3. Liaison with other departments to ensure the guests’ needs are well-looked

after.
4. Assist lounge waiters in busy periods.
5. Arrange transport for guests whenever necessary.
6. Provide up-to-date information for guests on current events, local site seeing

places, train/flight timings, and so on.

Additional responsibilities:
1. Assist in arrangements for special functions.
2. Transfer guests’ belongings during their room change.
3. Such duties that shall be deemed necessary from time to time and informed by

the receptionist.

Box 3.1 The Format of a Job Description
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Title of the Job: Compensation Manager
Job Code: HR/012
Place of Work: HR Department
Working Hours: Normal working days from Monday to Friday 8 hours of work
and on Saturday normally 4 hours
Scope of Work: Responsible for designing and administration of employee
compensation programme
Responsible to (reporting authority): The General Manager (Human Resource)

Responsible for the following duties:
1. Conduct job analysis
2. Prepare job description for current and projected positions
3. Relate salary to the performance of each employee
4. Develop and administer performance appraisal programme
5. Develop and oversee employee benefit plans including overtime allowance,

bonus, etc.
6. Conduct periodic salary surveys and ascertain key jobs to benchmark other

jobs to key jobs for the purpose of salary scale fixation

Box 3.2 Job Description for the Job of Compensation Manager

3.4.2 Job Specification

Job specification states the minimum acceptable human qualities needed to carry
out a job well.  Making job description as its base, it lays down the abilities and
qualities that a worker should possess in order to hold the job in question. Job
specifications interprets the job description in relation to the human qualifications
which are necessary for the efficient execution of given job.  A job specification or
man specification is a statement of the minimum acceptable human qualities
necessary to perform a job satisfactorily.It specifies what kind of a person should
be hired and the particular qualities the person should be tested for. These
specifications relate to:

(i) Physical characteristics: height, weight, vision, voice, etc.

(ii) Personal characteristics: emotional stability, good and pleasing manners,
skill in dealing with others, etc.

(iii) Psychological characteristics: analytical ability, mental concentration and
alertness, mechanical aptitude, etc.

(iv) Responsibilities: responsibility for the safety of others, responsibility for
generating confidence and trust, etc.

(v) Demographic characteristics: age, sex, education, experience, etc.

Job specifications are based on the opinion of supervisors and personnel
managers. It should be remembered that preparing a complete and correct job
specification is relatively difficult as compared with preparing a correct job
description. There is always considerable disagreement concerning the human
requirement for work. Further, there is also a difference of opinion on whether a
requirement should be ‘mandatory’ or ‘desirable’.
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Education Qualification: School leaving certificate like SSC, SSLC Class X or
equivalent
Experience: At least 2 years in similar position in stared hotels

Skill, Knowledge and Abilities
Skill: Glass work cleaning, use of mechanical cleaner /polisher procedure for
cleaning plastic signs, use of menu, how to change menus
Social Skills: Diplomacy (problems of interruption by guests), liaison with
maintenance department, liaison with staff.
Abilities:   Ability to have light conversation with guest in English and local
language.
Knowledge: Stores indent procedures, recognition of electrical faults on signs,
current guest list, and staff currently employed.
Work Orientation Factors: Position may require standing up to 30% of work
timings
Age: Preferably below 28 years

Box 3.3 Job Specification of Lobby Attendant

Educational Qualification: MBA with specialization in HRM or MA in Industrial
Psychology or MSW with specialization in labour welfare.
Desirable:  A degree or diploma in Labour Law.
Experience:  At least 3 years experience in a large manufacturing company.
Skill:  Skill in conducting job analysis interview, making group presentations,
writing job description, conducting exit interviews to find out more about the
deficiency in the present system.
Ability:  Ability in conducting meetings with departmental heads, prioritize
work and to put forth views in a convincing manner.
Knowledge:  Knowledge of compensation practices in competing industries,
procedure of compensation survey techniques, analysing performance appraisal
systems, conducting job analysis procedures.
Work Orientation Factors:  The position may require travelling extensively
from the place of work to an extent of at least 15% of the work time.
Age:  Preferably between the age of 35 and 45 years.

Box 3.4 Job Specification of a Compensation Manager

CHECK YOUR PROGRESS

1. List the four levels on which HRM can be discussed.

2. Mention advantages of HR planning.

3. What are the limitations of HR planning?

3.5 RECRUITMENT

If the HR department fails to identify the quality and the number of persons to be
recruited and also fails to procure the services of persons with required qualifications,
skill and calibre continuously, a time may come when all the qualified persons
would have retired and no qualified person would remain in the organization.
Therefore, the importance of recruitment and selection of the right type of persons
at the right time is indispensable to the organization.
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According to Flippo, recruitment ‘is a process of searching for prospective
employees and stimulating and encouraging them to apply for jobs in an organization.’

In the words of Mamoria, ‘recruiting is the discovering of potential applicants
for actual or anticipated organizational vacancies.’

3.5.1 Sources of Recruitment

Basically, the sources of recruitment are of two types (see Table 3.1):

(i) Internal sources

(ii) External sources

(i) Internal sources

By internal sources we mean the current personnel listed in the payroll of an
organization.  Filling a vacancy from internal sources by promoting people has the
advantages of increasing the general level of morale of existing employees and of
providing to the company more reliable information about the candidate. Among
the internal sources, may be included promotions, transfers, and response of
employees to notified vacancy.

Table 3.1  Comparative Advantages and Disadvantages of Internal Sources
of Recruitment

Advantages Disadvantages 

1. The cost of recruiting internal 
candidates is minimum because no 
expenses are incurred on advertising, 
paying TA/DA to the candidates to 
attend the written test and 
advertisement. 

1. The internal sources are limited as 
there may be very limited source from 
which the organization has to choose 
from. Therefore, the organization may 
have to settle from what is available to 
them. 

2. The organization can pick the right 
candidates having the requisite skills 
as they (the candidates) are very well 
known to the organization.  

2. As the source is very limited we may 
not be able to get the right type of 
candidates. The entries of talented people 
available from outside are discouraged. It 
results in ‘inbreeding’ and the 
organization may lose out on dynamism. 

3. The organization has sufficient 
knowledge about the candidate, and 
hence, can make good choice. There is 
a saying ‘known devils are better than 
unknown angels!’ 

3. Promotions based on length of service 
rather than merit may prove fatal for the 
organizations. Candidates know that they 
need not work hard and prove their 
worth. 

4. A policy of preferring people from 
within motivates them to work hard 
and earn promotions. It provides 
career progression for the employees. 

4. Recruitment from within may lead to 
infighting among employees aspiring for 
limited higher-level positions in an 
organization. 

5. Internal recruiting offers regular 
promotional avenues for the 
employees. They will be more loyal 
and committed to the organization and 
will work with enthusiasm. 

5. There is a possibility of favouritism 
practised by higher level officers who 
may select candidates for higher level 
positions not based on merit, but because 
of personal consideration. 
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Techniques of job posting and job bidding: Organizations may
communicate information about job openings through a process referred to as job
posting and bidding. In the past, this process has consisted largely of posting
vacancy notices on bulletin boards. In addition, it may also include use of designated
posting centres, employee publications, special handouts, direct mail and pub-
address messages. Job posting is also a way of recruiting a person from the
organization itself. The job openings within the company are advertized on bulletin
boards, electronic media and related outlets. This process provides an opportunity
for career advancement to the suitably qualified applicants in the organization, this
way the company can retain its highly qualified and skilled employees, and lose
them to their business competitors.  Job posting systems imply that the organization
is more interested in selecting employees from within the company than outside
the organization. Here, it is important that all employees have access to the job
postings.

The guidelines for effective job posting and bidding system include:
 Recruiting from outside only after all the permanent promotions and

transfer opportunities within the   organization have been publicized
for a minimum period of 7 days.

  Defining the minimum requirements for the position (including specific
training courses)

 Informing applicants about the deciding rules to be used.
 Ensuring availability of application forms.
 Informing all applicants about how and when the job opportunity were

filled.

(ii) External sources

These sources are sourced from outside the organization.  They may include:

 Advertisements: Advertising in newspapers, trade journals and magazines
is the most frequently used method. In order to be successful, an
advertisement should be carefully written. If it is not properly written, it may
not draw the right type of applicants, or it may attract too many applicants
who are not qualified for the job.

 Employment exchanges: An employment exchange is an office set-up
for bringing together as quickly as possible candidates searching for
employment and employers looking for prospective employees. The main
functions of employment exchanges are registration of job seekers and their
placement in notified vacancies.

 Campus recruitment: Sometimes, recruiters are sent to educational
institutions where they meet the placement officer or the faculty members
who recommend suitable candidates. This system is prevalent in the US
where campus recruitment is a major source. However, today the idea of
campus recruitment has slowly caught  the fancy of Indian employers too.
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 Unsolicited applicants: Unsolicited applicants are another source. Some
candidates send in their applications without any invitation from the
organization.

 Labour contractors: Many organizations employ labour contractors to
hire workers. This method is usually resorted to when the work is of a
temporary nature.

 Employee referrals: Existing employees can refer friends and relatives
who are well suited to the requirements of the job.

 Field trips: An interviewing team makes trips to towns and cities, which
are known to contain the kinds of employees required. In this way of
recruitment, brochures containing a detailed description of the organization
and the jobs on offer are disseminated to prospective candidates before the
arrival of the interviewer. The arrival dates and the time and venue of interview
are given to the candidates in advance.

Table 3.2  Comparative Advantages and Disadvantages of External Sources
of Recruitment

Advantages Disadvantages 

1. The organization has the freedom to 
select candidates from a large pool. 
Thus, the choice is larger and 
persons with requisite qualifications 
could be picked up. There will be no 
compromise on quality. 

1. The cost of hiring could go up 
substantially as advertisements have 
to be put in the media and 
candidates  paid TA/DA to attend 
the interview. 

2. External sources of recruitment 
could help in injection of fresh 
blood. Thus, external sources of 
recruitment discourage ‘inbreeding’ 
and help organizations to select 
people with special skills and 
knowledge. 

2. External sources of recruitment is a 
very time-consuming process. It 
takes time to advertise, screen, test 
and select suitable employees. If 
suitable ones are not available, the 
process has to be repeated after 
some time which again results in 
delay in filling up vacancies. 

3. It encourages in motivating internal 
employees to work hard and 
compete with external candidates 
while seeking career growth. Such a 
competitive atmosphere would help 
an employee to work to the best of 
his abilities. 

3. Existing employees who have put in 
considerable service in the 
organization may feel they are not 
suitably rewarded. They may feel 
unmotivated and will work with less 
enthusiasm. 

4. There are long-term benefits in 
external sources of recruitment. 
Talented people could join the 
organization with new ideas and this 
would compel internal people to 
give their best to the organization in 
a competitive atmosphere. 

4. Though external sources have a 
wide choice there is no guarantee 
that the organization will hire 
suitable candidates. It might end up 
hiring someone who does not fit into 
the organization culture. 
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Internet recruitment: Companies and applicants find internet recruiting cheaper,
faster and potentially more effective. A variety of websites are available where
applicants can submit their resumes and potential employers can check for qualified
applicants. Applicant tracking systems can match the job requirements with the
experiences and skills of applicants. Online recruiting is not just matching candidates
with companies. The latest web-based tool for hiring  is the online job fair  wherein
companies can find prospective  candidates in a virtual environment and carry out
online discussions with them. The method is cost-effective as well.

In recent years, most companies have found it useful to develop their own
website and list job openings on it. Candidates can post their resumes on the
official websites of companies. It is the fastest simplest and most economical way
to apply for a job. The internet recruiting is effective as it generates fast, cost
effective and timely responses from job applicants. However, the problem is that
the website might be flooded with resumes from unqualified job seekers.
Applications may also come from geographic areas spread in different parts of the
world which are unrealistically far.

From all this, we can conclude that there is no hard and fast rule whether
the recruitment must be done exclusively through internal or external sources or
conjointly to make it most effective. The best management policy regarding
recruitment is to first look within the organization and if no able talent is available,
external sources may be looked at. To use the words of Koontz and O’Donnell
“the (recruitment) policy should be to “raise” talent rather than “raid” for it”.

Recruitment Policy

A policy is a standing plan. Policies are directives providing continuous framework
for executive actions on recurrent managerial problems. A policy assists in decision-
making but deviations may be needed, as exceptions and under some extraordinary
circumstances. Such a policy defines the objectives of the recruitment and lays
down a model for the execution of  the recruitment plan in the form of the procedures
to be followed.

The essentials of policy formation may be listed as follows:
1. It should be definite, positive and clear. Everyone in the organization

should understand it.
2. It should be translatable into practice.
3. It should be flexible and at the same time have a high degree of

permanency.
4. It should be formulated to take care of all reasonably anticipated

conditions.
5. It should be founded upon facts and sound judgement.
6. It should conform to economic principles, statutes and regulations.
7. It should be a general statement of the established rules.
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Thus, a detailed recruitment policy, which is planned well in advance and is
founded on the corporate goals and needs of the organization, can help in avoiding
wrong and hasty decisions and help the organization to appoint the right type of
personnel.

According to Yoder, ‘a recruitment policy may involve a commitment to
broad principles such as filling vacancies with the best-qualified individuals. ... It
may also involve the organization system to be developed for implementing
recruitment programme and procedures to the employed’. Hence, the recruitment
policy of an organization entails adherence to principles such as:

(i) To recruit the person best suited to the requirement of each job.
(ii) Retention of talent pool by providing life-time careers.
(iii) Facilitation of personal growth in the job for each employee.

3.5.2 Conditions Necessary for a Good Recruitment Policy

An affective recruitment policy must fulfill the following conditions:

(i) Organizational Objectives

A good recruitment policy should be in conformity with the organization’s objectives.
It must take into consideration the basic parameters for recruitment decisions.

(ii) Identification of Recruitment Needs

A good recruitment policy must accommodate the ever changing needs of an
organization. The HR  personnel should create profiles for every category of
employees and and accordingly prepare the specifications of the employees.

(iii) Realistic Job Previews

 Realistic job preview (RJP) gives the entire job-related information, positive as
well as negative, to the candidates. This information helps them to assess whether
they are well suited to the requirements of the jobs on offer, before arriving at a
decision.

The JCQ collects all information about different aspects of work experience
in relation to performance, job satisfaction, absences and turnover. The basic
premise of the JCQ is that more the  compatibility between a candidate's preferences
for work and the requirements of the job,  more the likelihood  of the candidate
staying in the job, and the greater his productivity. The basic goal of the JCQ
methodology is to infer the perceptions that a candidate has about the job
characteristics and then prepare selection methods to measure its parity with the
actual preferences of the candidate.

Research carried out on on realistic recruiting reveals a lower rate of employee
turnover rate in case of employees hired through RJPs, more so for more complex
jobs and higher levels of job satisfaction and output at the initial stages of
employment. RJPs lead to a self-selection process - candidates decide whether
they want to attend the interviews and tests for final selection or draw back in the
initial stage itself. RJPs are more advantageous for organizations recruiting in the
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fresher level, as there are numerous  applicants for each position, under
circumstances of comparatively low unemployment. Else, the approach can raise
the cost of hiring, by increasing the average time taken to fill each job. The positive
aspects of RJPs are:

 Better employee job satisfaction
  Less voluntary turnover
  Improved communication due to honesty and openness
 Pragmatic expectations from job

RJPs must be tailored to the needs of the organization and should include a
balanced presentation of positive and negative job information.

(iv) Ensure Long-Term employment Opportunities

An effective recruitment policy should be prepared in a way that it ensures the
career advancement of all  its employees on a long-term basis. It should help in
developing the potentialities of employees.

(v) Preferred Sources of Recruitment

An effectual recruitment policy should consider the qualities of employees with the
work-related requirements of the job for which they have been hired. The desirable
candidates for skilled or semi-skilled staff positions could be internal sources or
employment exchanges, while for highly specialized managerial personnel, external
sources can be considered.

3.6 SELECTION

Selection, either internal or external, is a deliberate effort of organizations to select
a fixed number of personnel from a large number of applicants. The primary aim of
employee selection is to choose those persons who are most likely to perform
their jobs with maximum effectiveness and to remain with the company. Thus, an
attempt is made to find a suitable candidate for the job. In doing so, naturally many
applicants are rejected. This makes selection a negative function.

3.6.1 Definition of Selection

According to Yoder, ‘the hiring process is of one or many “go-no-go” gauges.
Candidates are screened by the employer and the short-listed applicants go on to
the next hurdle, while the unqualified ones are eliminated’.

3.6.2 Steps in Selection Procedure

There are no shortcuts to arrive at an precise assessment of a candidate. A variety
of methods are used to select personnel. The selection pattern, however, is not
common for all organizations. It varies from one to another, depending on the
situation and the needs of the organization. Therefore, there is no standard selection
procedure followed by all.
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However, the steps commonly followed are:
(i) Application blank: In a sense, the application blank is a highly

structured interview in which the questions are standardized and
determined in advance. An application blank, is a traditional, widely
accepted device for getting information from a prospective applicant.
The application blank provides preliminary information as well as aid
in the interview by indicating areas of interest that may be useful for
discussion.

(ii) Initial interview of the candidate: Those who are selected for
interviews on the basis of particulars furnished in the application blank
are called for initial interview by the organizations. This is meant to
evaluate the appearance of the candidate and to establish a friendly
relationship between the candidate and the company and for obtaining
additional information or clarification on the information already on
the application bank. Preliminary interview becomes a necessity, when
a large number of candidates apply for a job.

(iii) Employment tests: For further assessment of a candidate’s nature
and abilities, some tests are used in the selection procedure. If tests
are properly conducted, they can reduce the selection cost by reducing
the large number of applicants to manageable levels. The different
types of tests are:

 Aptitude test: Aptitude or potential ability tests are carried out
to assess the skills and abilities of a person to adapt himself to
the new job requirements. By measuring ability and skills, these
tests  help us to determine  whether a candidate is suitable for a
particular job.

 Interest test: Interest tests find out the type of work in which
the candidate has an interest. An interest test only indicates the
interest of a candidate for a particular job. It does not reveal his
ability to do it.

 Intelligence test: This test is used to find out the candidate’s
intelligence. It reveal the candidate’s mental alertness, reasoning
ability, power of understanding, etc. A candidate’s scores on
intelligence tests are generally used to interpret his intelligence
quotient (IQ), which is calculated as follows:

 Mental Age 
IQ  =  ×  100

Actual Age 

 Performance or achievement test: This test is performed to
assess the candidate's level of knowledge and skill in a particular
trade or occupation. Achievement tests evaluate the skill or
knowledge which are developed as a result of previous
experience or training obtained by a candidate.
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 Personality test: Personality test is used to measure the
characteristics that constitute personality.

(iv) Interviews: Candidates are called for an interview after they have
cleared all other tests. In the interview, there is a process of
communication between the interviewer and the applicant and it can
be very effective in attaining critical and accurate information, if handled
properly. However, if the interview is handled in an inefficient manner,
it can become a source of bias and eventually restrict or distort the
flow of communication. An interview is thus an attempt to secure
maximum amount of information from the candidate concerning his
suitability for the job under consideration.

(v) Checking references: The reference provided by the applicant has
to be checked. This is to find out from the past records of the candidate.
Reference checking requires the same use of skills as required by the
interviewer and some amount of diplomacy. The main difficulty is
ascertaining the accuracy of information given. Besides inaccurate facts,
the referees’ inability to assess and describe the applicant and his
limited knowledge about the candidate also pose problem. In spite of
its difficulties, it is necessary to carry out reference checks. In many
organizations, considered a routine matter and is either treated casually
or completely omitted.

(vi) Physical or medical examination: The next step is getting the
candidates medically examined if there is a need. Quite often, the
candidates are told to get medically examined before reporting for
duty. In government and other quasi-government organizations, getting
medically examined is a must before reporting for duty or at the time
of reporting for duty. Medical examination is a part of the selection
process for all suitable candidates in many organizations.

(vii) Final interview and induction: After the candidate is finally selected,
the management will have to explain the job to him. He should be told
as to what are his duties, what is required of him and what are his
future prospects in the organization. Normally, this information is given
to the candidate at the time of final selection interview. This is the way
how the candidate is inducted into the job. He is formally appointed
by issuing him an appointment letter or by concluding with him a service
agreement. The appointment letter contains the terms and conditions
of the employment, pay scale and other benefits associated with the
job.

The interviewer can describe the company and its policies, the duties and
responsibilities of the applicant as well as the opportunities available to him for
future promotion. The interviewer should, in fact, highlight the favourable aspects
of the job.
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3.7 TRAINING AND DEVELOPMENT

Every organization needs to develop its manpower resources, in order to move
ahead and grow. Possesssion of knowledge is of no use unless it is put to use,
effectively and efficiently. It is, also, very important to hone skills and update
knowledge, on a regular basis. Resultantly, employee training and development is
essential for an organization, in a dynamic society. Therefore, we will discuss training
and its various aspects, further. Training can be thought to be a tool of acquiring a
succession of planned behaviour which aims to improve the performance of the
trainee, on the current job or prepare them for an intended job. It also instructs the
workers towards better job adjustment and reduces the rate of labour turnover
and absenteeism. So, the benefits of training make it vital for meeting specific
problems of a particular organization arising out of the introduction of new lines of
production, changes in design and demands of competition.

3.7.1 Training

It is a process of learning an arrangement of programmed behaviour and application
of the acquired knowledge. Training makes individuals aware of the guidelines and
regulations to guide their behaviour and aims to add their performance on the
current job or prepare them for an intended job. According to Edwin D. Flippo,
'The purpose of training is to achieve a change in the behaviour of those trained
and to enable them to perform better'. Training programmes should aim to, positively
affect the following areas in order to attain the objective stated by Flippo :

 Knowledge: It assists a trainee to know facts, policies, procedures and
rules related to the job.

 Skills: It aids him to increase his technical and manual efficiency, that is
needed to do the job.

 Attitude: It fashions his behaviour towards his co-workers and supervisors
and develops a sense of responsibility in him.

1. Importance of training

(i) It equips the management to face the pressures of changing environment.

(ii) It generally increases the quantity and quality of the output.

(iii) It promotes a sense of job satisfaction and boosts the morale of the
employees.

(iv) Workers who have been trained require a lesser degree of supervision.

(v) Trained workers empower the organization to face competition from rival
companies.

(vi) It provides an environment to the employees where they can develop and
rise, alongwith increasing their earning capacity.
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(vii) It guides the attitudes of the employees and helps them to achieve better
cooperation within the organization.

(viii) Materials and equipment are used more economically by trained employees,
which results in the reduction of wastage and spoilage.

(ix) Trained workers can adjust better in jobs and ultimately, reduce the rate of
labour turnover and absenteeism.

2.  Benefits of training

(a) Benefits to organizations: Training becomes essential for solving specific
problems of an organization which arise out of the introduction of new lines
of production, changes in design and demands of competition. The essential
advantages of training to an organization are as follows :

(i) Higher productivity: Training can aid employees in improving their level
of performance on their present assignment and enhancing their skills.
Increased performance and productivity (in terms of both, quality and
quantity) are most evident on the part of new employees who are not
yet fully aware of the most efficient and effective ways of performing
their jobs.

(ii) Better organizational climate: A well-planned training programme can
lead to an endless chain of positive reactions. Increased morale, less
supervisory pressures, improved product quality, increased financial
incentives and internal promotions result in a better organizational
climate.

(iii) Less supervision: Training reduces the need for constant supervision,
even though it does not completely eliminate it.

(iv) Prevents manpower obsolescence: Training gives a boost to the
initiative and creativity of employees and prevents manpower
obsolescence. It also enables an employee to adapt to technological
changes.

(v) Economical operations: Materials and equipment are used more
economically by trained employees, which results in the reduction of
wastage and spoilage.

(vi) Prevents industrial accidents: Proper training can also help in preventing
industrial accidents.

(vii) Improves quality: Trained employees are less likely to make operational
mistakes which results in increasing the quality of the company's
products.

(viii) Greater loyalty: A common goal of the training programme will carve
out the attitudes of the employees to achieve support for organizational
activities and to attain a higher degree of cooperation and loyalty. So,
training helps in creating an efficient and loyal workforce.
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(ix) To fulfill organization's future personnel needs: In case of need,
vacancies in the organization can be filled from internal sources, if the
organization initiates and maintains an adequate training programme.

(x) Standardization of procedures: Employees who have the knowledge
of the needed know-how and understand their jobs, will work with
intelligence and make fewer mistakes.

(b) Benefits to employees: The benefits of training to employee are as follows:
(i) Personal growth: Individually, each employee gains wider awareness,

enlarged skill and enhanced personal growth  from training.
(ii) Development of new skills: Employees who are trained become more

useful and productive and this becomes a personal asset for them and
stays forever with them.

(iii) Higher earning capacity: Training endows the trainees with skills which
lead them to  higher remuneration and other financial benefits. It,
therefore, helps each individual to utse and hone his full potential.

(iv) Helps adjust with changing technology: Old employees need refresher
training to enable them to keep abreast of the changing methods,
techniques and use of sophisticated tools and equipment.

(v) Increased safety: Trained employees can handle the machines safely,
thereby, preventing industrial accidents. The resultant work environment
that is safe, also leads to a much more stable mental attitude of the
employees.

(vi) Confidence: It gives a feeling of confidence, safety and security to the
employees.

3.7.2 Training Methods

There are many types of training methods, some of them are:

(a) Induction or Orientation Training: It is the method of introducing a new
employee into the organization with a view to gaining his confidence and
developing a sense of cooperation in him. It is a training programme used
to induct a new employee into the new social setting of his work. The new
employee is introduced to his job situation and to his co-employees.  He is
also informed about the rules, working conditions, privileges and activities
of the company. The induction training not only helps personal adjustment
of the new employee to his job and work group but also promotes good
morale in the organization.

An induction programme should aim at achieving the following objectives:
(i) To boost the confidence level of the new employees in the organization
(ii) To make sure that the new employee is not affected by false

impressions related to the organization
(iii) To advocate a sense of belonging and loyalty
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(iv) To give information to the new employee about canteen, leave rules
and other facilities, etc

In short, planned induction welcomes a new employee, helps  to create
good attitude, reduces labour turnover and makes the employee feel at
home right from the beginning.

(b) Job Instruction Training: The object of job training is to increase the
knowledge of workers about the job with which they are concerned, so
that their efficiency and performance are improved. In job training, workers
are enabled to learn correct methods of handling machines and equipment
avoiding accidents, minimizing wastes, and so on.

According to this method, an employee is given a new job and told
how to perform it. Essentially, it aims to develop the skills and practices that
an employee requires to fulfill his duty in the organization. This in accordance
with the existing practices of the organization and it also orients him to his
immediate problems. The employees learn the job by personal observation
and practice as well as occasionally handling it. It is learning by doing, and
it is most useful for jobs that are either difficult to stimulate or can be learned
quickly by watching and doing. The actual training follows a four-step
process:

 Preparation of the trainee for instruction
 Presentation of the instructions in a clear manner
 To help the trainee try out the job to show that he has understood the

instructions
 Encourage questions and allowing the trainee to work along with regular

follow-up by the trainer

(c) Promotional Training: Many concerns follow a policy of filling some of
the vacancies at higher levels by promoting existing employees. This policy
increases the morale of workers. When the existing employees are promoted
to superior positions in the organization, they are required to shoulder new
responsibilities. For this, training has to be given.

(d) Refresher Training: With the passage of time, employees may forget some
of the methods, which were taught to them, or they may have become
outdated because of technological development and improved techniques
of management and production. Hence, refresher training is arranged for
existing employees in order to provide them an opportunity to revive and
also improve their knowledge.

According to Dale Yoder ‘Retraining (refresher training) programmes are
designed to avoid personnel obsolescence.’ Thus, refresher training is
essential because:

 Employees require training to bring them up-to-date with the
knowledge and skills and to relearn what they have forgotten.
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 Rapid technological changes make even the most qualified workers
obsolete in course of time.

 Refresher training becomes necessary because many new jobs are
created and are to be manned by the existing employees.

(e) Apprenticeship Training: Apprenticeship training system is widely in vogue
today in many industries. It is a good source of providing the required
personnel for the industry.  Under this method, both knowledge and skills
in doing a job or a series of related jobs are involved. The apprenticeship
programmes combine on-the-job training and experience with
classroom instructions in particular subjects. Apprenticeship training is
desirable in industries which require a constant flow of new employees
expected to become all-round craftsmen.

(f) Internship Training: Internship training is usually meant for such vocations
where advance theoretical knowledge is to be backed up by practical
experience on the job. Under this method, the professional institutes enter
into arrangement with a big business enterprise for providing practical
knowledge to its students.  For example, engineering students are sent
to industrial enterprise and medical students are sent to hospitals for practical
knowledge.

(g) Vestibule Training: Under this technique, actual work conditions are
artificially created in a classroom situation. The training programme makes
use of materials, files and equipment that are used in the actual job. In
vestibule training, theory can be related to practice. This method is generally
used to train employees for skilled and semi-skilled jobs. Vestibule training
consists of two parts:

 The lecture method that focuses on theoretical framework and the
principles involved in the job performance, and

 The practical exercises based on the theoretical aspects in a workshop
that is similar to the shop floor in the production department.

The vestibule training is more suitable for those employees who are required
to possess certain specific technical skills before they are employed in actual
operations.

3.7.3 Selection of Training Method

The selection of an appropriate method depends upon the following factors:

(i) Nature of problem area: The choice of a training method depends upon
the task to be done or the manner in which people interact with each other,
i.e., the problem may be either an operational problem or a human relations
problem.

(ii) Level of trainees in the organization’s hierarchy: The choice of a training
method also depends upon the level of the participants.
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(iii) Method’s ability to hold and stimulate the interest of trainees
during the training period: A trainer has to consider alternative methods
of presenting training material to participants also from the point of view of
their ability to stimulate interest and facilitate retention of the matter.

(iv) Availability of competent trainers: A training method is as effective as
the ability of the trainer. He is the most important figure in the entire training
programme. Therefore, before venturing into a training programme we have
to first find a good trainer.

(v) Availability of finance: Availability of finance is crucial for any training
programme. To make a training programme effective adequate finance is
necessary.

(vi) Availability of time: Training cannot be done in a hurry. Adequate
time is necessary to make the training programme a success.

Table 3.3 Suitability of Training Methods

Technique of Training Suitability 

Lecture 
For large groups. For orientation or easy to 
understand material. 

Case study 
 
 

For small groups. Requires discussion and 
participation by all participants. It may be 
used to develop group decision-making skills. 

In-basket technique 
 

For small groups. For developing analytical 
and decision-making skills. 

Conferences and seminars 
For broadening knowledge, stimulating new 
ideas and changing attitudes and for 
developing skills. 

Programmed instruction and 
computer-assisted learning 

For either large or small groups where cost is 
critical. Permits people to study at their own 
convenience. 

Simulation and gaming 
 

For group projects. For developing decision-
making skills required the integration of many 
factors. 

Laboratory training 
For groups of almost any size. For changing 
an organization’s attitudes. For increasing 
organizational problem-solving capabilities. 

T-group sensitivity training  
For developing better understanding and 
better perceptions of co-workers. 
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3.7.4 Evaluation of Training

Training should be evaluated to determine its effectiveness. The basic criteria
available to evaluate training programmes are:

(i) Reactions of participants: The most commonly used method to evaluate
training, is to assess the reactions of the participants. Participants can offer
feedback on the content and techniques that they find most useful. Some
questions that trainees may be asked are as follows :
 What were goals you had in mind (in terms of learning) from this

programme?
 Did you achieve the set goals?
 Would you recommend the same training programme to others?
 What are suggestions for making the training programme effective?

(ii) Performance of trainees : It might be useful to test whether the trainees
actually learned anything from the training or not, irrespective of what they
thought about the programme. Before beginning a training programme, testing
knowledge and skills provides a baseline standard on trainees that can be
measured again after training, to measure the degree of improvement. The
training programme and the ability of the trainer and trainee are judged on
the basis of the following :
 the quantity of content learned
 the time in which it is learned
 the learner's ability to use and apply the content learned

(iii) Performance of the training itself: It is necessary to evaluate the training
programme itself. The methodology of evaluation consists of setting up a
control group and an experimental group and follows a four-tier system (i)
by the subordinate (ii) by the superior (iii) by the peers, and (iv) by the
trainee in terms of observed behaviour before and after training.

(iv) Behavioural change in the trainees: Sometimes, trainees may not
demonstrate any change in their behaviour on the job even after an effective
training programme. This is where the term transfer of training bears a relation.
It refers to the effective application of principles learned, to what is required
on the job. There are several methods  to carry out the assessment which
include observations of trainees, interviews with the managers of the trainees
and examination of post-training performance appraisals of the trainees.

(v) Organizational effectiveness : Some of the criteria (used to evaluate
training) that is based on the results are as follows :
 increased productivity
 fewer employee complaints
 decreased costs and waste
 profitability
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Ultimately, the training programme should contribute to the goals of the
organization.

 If the training is to be effective, the organization should be the prime object.
For this, it is essential to diagnose organization needs. As a prerequisite,
there is need to assess the factors that challenge the organization’s
effectiveness and that is what should form the base for action.

Kirkpatrick Model of Training Evaluation

Companies spend substantial amount of money, energy and time on training and
development of their employees. A four-level training evaluation proposed and
developed by Donald Kirkpatrick remains a classic and most comprehensive model
that has enormous practical value. These four levels are given as follows:

Level I: Reactions: The easiest and most commonly used method of training
evaluation is to assess the reactions of the trainees. The technique can
bring forth an idea of the content and techniques that are the most
useful. A majority of the trainers and training institutes perform level I
evaluation.

Level II: Learning: Irrespective of what participants think about the training, it
might be useful to see if the trainees actually learnt anything. Testing
knowledge and skills before beginning a training programme gives an
analysis of the standard on trainees and it can be measured again after
training, to determine improvement. The training programme, trainer's
ability and trainee's ability are evaluated on the basis of quantity of
content learned and time in which it is learned and learner's ability to
use or apply the content learned. Level II evaluation helps to understand
the effectiveness of training delivery in terms of participants learning.

Level III: Transfer: It includes an assessment of the benefit of training to the
work in reality. Transfer of training means the effective application of
principles learned to what is required on the job. There are several
methods for assessing transfer of learned skills back to the job which
include observations of trainees, interviews with trainees' managers
and examination of trainees' post-training performance appraisals. Level
III: evaluation is conducted anytime after six weeks to six months of
training delivery.

Level IV: Business results: The ultimate result of the training programme should
contribute besides the organizational goals like increased productivity,
fewer employee complaints, decreased costs and waste, profitability,
and so on, and the individual goals like personality development and
social benefit to the participant. This is the most difficult part of the
evaluation. This is usually carried out once in a year using survey
techniques and business and training data.
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3.7.5 Need and Importance of Executive Development

The development of the executive or management of an organization is a long-
term process of learning that makes use of a systematic and organized procedure
by which the learner can gain conceptual and theoretical knowledge. It includes
those activities, which improve job performance, which bring about growth of the
personality and those that help individuals in the progress towards maturity and
actualization of their potential capacities so that they become not only good
employees but also better human beings. In terms of an organization, it aims to
endow people with skills to earn promotion and hold greater responsibility.

According to Harold Koontz and Cyril O’Donnell, ‘Developing a manager
is a progressive process in the same sense that educating a person is. Neither
development nor education should be thought of as something that can ever be
completed, for there are no known limits to the degree one may be developed or
educated. Manager development concerns the means by which a erosion cultivates
those skills whose application will improve the efficiency and effectiveness with
which the anticipated results of a particular organizational segment are achieved’.

According to G.R. Terry, ‘Management development should produce change
in behaviour which is more in keeping with the organization goals than the previous
behaviour. The change frequently consists of a number of small steps resulting
from training but the cumulative effect is considerable. It is also basic that a terminal
behaviour is identified before the development efforts starts’. Therefore, Executive
or Management Development says that there will be a change in knowledge and
behaviour of the trainees. The person will not only be able to perform his job
better but also improve his performance for the work in the future through the
acquisition, understanding and use of new knowledge, insights and skills. Self-
development is an essential term in the whole programme of management
development.

In this age of ‘professionalisation of management’, the need for executive
development cannot be ignored as it is the most important asset of an organization.
According to Peter Drucker ‘An institution that cannot produce its own managers
will die. From an overall point of view the ability of an institution to produce
managers is more important than its ability to produce goods efficiently and cheaply’.
The need for executive development is felt because:

(a) There is a dearth of trained managers. The organization has to try to
develop the talent of employees and maintain a stock of executive skills
to meet the demands in the future.

(b) The quality of the managers plays a crucial role in the performance of a
company. Thus, in order to have effective managerial talents that meet
the demands of an organization, executive development is of utmost
importance.
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(c) Executive development calls for constant innovation to keep up with
the latest managerial developments and to meet new challenges.

(i) Objectives of Executive Development

(a) To ensure a constant availability of skilled people at all levels who can
meet organizational needs whenever required to.

(b) To expose the managers to the latest theories and techniques in various
fields of specialization.

(c) To assign managers more advanced tasks, thereby preparing them for
promotion within the organization.

(d) To develop an alternative string of skilled managers for future replacement.

(e) To develop a conducive working environment in the organization.

(ii) Methods of Executive Development

These can be classified into two broad categories:

(a) On-the-Job Methods, and

(b) Off-the-Job Methods

(a) On-the-Job Methods

(i) Coaching: This is learning through on-the-job experience. Coaching involves
direct personal instructions and guidance usually with demonstration and
continuous critical evaluation and correction. On-the-job coaching is given
by a superior as he teaches job knowledge and skills to a subordinate.

The coaching method offers certain advantages:
 It provides an opportunity to a trainee to develop himself.
 It provides quick feedback to the trainee as well as trainer of what they

lack and what measures can be taken to overcome their shortcomings.

(ii) Job Rotation: Job rotation is a means for management development offers
certain positive contributions. It allows the managers to appreciate the
intricacies involved in difficult jobs and how their own jobs are affected by
such intricacies. Further, managers may develop broader horizon and
perspectives of a generalist rather than the narrower horizon of a specialist.
Periodic job rotations help a trainee in acquiring a working knowledge of
different jobs.

(iii) Special Projects: In this method, a special project, related to chief objectives
of his or her department, is assigned to the trainee. The trainee is then
supposed to study various problems in the project and recommend solutions
for them.

(iv) Committee Assignments: In this method, the trainees are required to
work together. An ad hoc committee is formed and assigned a subject for
discussion. The committee studies the related problems and recommends
solutions for them to the department head.
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This method helps trainees to solve an actual organisational problem. The
advantage of committee assignments is to help trainees develop team spirit
and work together towards common goals.

(b) Off-the-Job Methods

(i) Role Playing: Role playing is a method of learning that involves human
interaction in an imaginary situation. In drama and play, actors play various
roles wherein they assume themselves to be persons whose role they play.
Similar is the case in role playing training where the trainee is given a role to
play. Individual trainees are given roles of different managers, each with a
problem to solve. They are required to reach the solutions and make
decisions regarding them. This kind of role playing helps trainees to hone
their skills at analysing various perspectives to a problem. It also helps them
to develop a mature understanding of their own jobs. It also develops
sensitivity amongst trainees which is quite helpful in maintaining better human
relations.

(ii) Case Study: Case method of learning has the following objectives:

 It introduces realism into formal instruction.

 It develops the decision-making ability in the trainee.

 It develops a cooperative approach and independent thinking in work-
related situations.

 It demonstrates various types of goals, facts and conditions obtained
from real organisational settings.

The case study method of training employs simulated business problems for
trainees to solve. The trainee is expected to study the information given in
the case and make decisions based on the situation. Typically, the case
method is used in the classroom with an instructor who serves as a facilitator.

The trainees may be asked to solve a problem related to the concepts that
have already been discussed. It gives the trainees an opportunity to apply
his or her theoretical knowledge to practice.

(iii) Conference Training:  Under this method, the trainer entertains queries
from the trainees and clarifies their doubts, if any. The conference method is
a group-oriented technique that involves discussion among all the participants.
This way, there is more scope for communication of procedures and exchange
of ideas among the trainees too. This method is useful in bringing out a
discussion regarding problems and encouraging different perspectives for
them.

(iv) Management Games:  This method is designed to resemble real-life
situations. A management game can be defines as a classroom exercise in
which the trainees form various teams and then compete against each other
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to fulfill a common objective. Here, two or more teams participate depending
on the situation, with each team having 4 to 7 participants. Each competing
team is given a company to operate in the light of the situation provided in
the game. If designed and conducted properly, management games contribute
in the development of participants in the following ways:
 The participants develop skills particularly diagnostic decision-making

skills and group interactions skills.
 Participants learn to operate in a competitive environment

(v) Sensitivity Training, or T Group Training: In this kind of training, group
of trainees undergo a collective experience in their interpersonal relationships,
resulting in changes in their perceptions about each other. In sensitivity
training, a small group of ten to twelve people is assisted by a professional
behavioural scientist who acts as a catalyst and trainee for the group. There
is no specified agenda and a leaderless group discussion takes place where
group members express their ideas and feelings freely. They can discuss
anything they like. As the members discuss and engage in a dialogue, they
are encouraged to learn about themselves and the way they should interact
with others.

(vi) In-basket Exercise: Also called ‘In-tray’ method of training, it is built
around the ‘incoming mail’ of a manager. In this method, the participants
are given a number of business papers such as memoranda, reports and
telephone messages that would typically come to a manager’s desk. One
method is to present the exercise to the trainee and to note his reaction. A
slight variation is that business papers are given to the participant and he is
required to act on the information contained in these papers. Initially assigning
a priority to each particular matter is required. Through the feedback, the
trainee comes to know his behavioural pattern and tries to overcome the
one which is not productive or functional. Thus, he can learn techniques of
giving priorities to various problems faced by him.

(vii) Syndicate Method: This refers to a method of management development
technique wherein groups of trainees consisting of 8–10 members in each
group are involved in the analysis of a problem. Each group is given a brief
about the problem. Each group independently discusses the issues involved
and presents its ideas. These are then evaluated by group members with the
help of the trainer. Such exercises are repeated so as to enable the participants
to look at the problems in the right perspectives. This enables trainees to
develop decision-making skills.

(vii) Multi-management: Also known as ‘Junior-Board of executives’, it is a
system in which permanent advisory committees are constituted to study
problems of the organizations and make recommendations to top level
management. In multi-management, the constituted committees discuss actual
problems and offer alternative solutions. The recommendations are made
based on the best alternative.
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(ix) Special Courses: There are special courses that are created by several
experts from various educational institutions. The executives may be required
to attend these courses.

A career may be defined as a series of professional positions held by a
person in his or her working life. It charts a sequenced role experience of a person,
ideally leading up to an increasing level of responsibility, position and power within
an organization.

According to Flippo, “a career is a sequence of separate but related work
activities that provide continuity, order and meaning in a person’s life”.

Douglas T. Hall defines career as “an individually perceived sequence of
attitudes and behaviours associated with work related experiences and activities
over the span of the person’s life”.

Wrether and Davis define various terms of career planning as below:

“Career goals are the future positions one strives as a part of a career”.

“Career Planning is the process by which one selects career goals and the
path of these goals”.

“Career development is those personal improvements one undertakes to
achieve a personal career plan”.

“Career management is the process of designing and implementing goals,
plans and strategies to enable the organization to satisfy employee needs while
allowing individuals to achieve their career goals.”

Career planning is not a series of work related experiences but a sequence
of attitudes and behaviours associated with work related activities over the span
of a person’s life. Career, thus, represents an organized, well-timed and positive
move taken by a person across time and space. A person’s career is shaped by
many factors e.g., education, experience, performance, job experience, age level
or luck.

3.8 APPRAISAL OF HUMAN RESOURCE PLANNING

Human resource planning requires considerable amount of financial resources,
besides time and staff.  Small firms may not go for it but large organizations prefer
human resource planning as a means of achieving greater effectiveness and long-
term objectives.  J.W. Walker is of the opinion that – ‘In making a projection of
manpower requirements, selecting the predictor – the business factor to which
manpower needs will be related – is the critical first step.  Selecting the right
predictor in relation to the business is a difficult process. To be useful, the predictor
should meet two requirements; first, it should be directly related to the essential
nature of the business so that business planning is done in terms of the factor.  The
second requirement is that changes in the selected factor be proportional to changes
in the manpower required in the business’. Thus, the human resources structure
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and system should be controlled and reviewed with a view to keep them in
accordance with the plan.

N.K. Singh in his book ‘Dimensions of Personnel Management’ has identified
9 steps that are followed by Indian industries regarding the control and review of
human resource structure and system.  They are:

1. Considering the decisions regarding additions at the highest level
2. Sending periodic reports to the top management stating the existing

manpower system and changes therein due to internal mobility and
external mobility

3. Using the personnel budgets as a basics for control as they are
formulated on the basis of manpower plans

4. Auditing the human resources and studying manpower utilization can
be measured by relating the net man-hours actually utilised in work to
the standard man-hours planned to be utilized

5. Measuring the efficiency of labour periodically in the form of labour
productivity, employee-sales ratio, employee-investment ratio,
employee-turnover ratio, employee-profit, etc. and compare them with
the standards of the organization and actuals of other comparable
organizations

6. Conducting the surveys and research studies with a view to find out
the level of job satisfaction, morale, employee attitudes, interpersonal
relations, etc., and reviewing and correcting the situation with the help
of the findings of the surveys and studies.

7. Conducting the studies with a view to find out the efficiency and validity
of recruitment, selection, training, etc.

8. Sending the reports regarding absenteeism, irregularities, overtime,
etc.

9. Conducting exit interviews; spotting out the area responsible, finding
out the causes and correcting the situation.

CHECK YOUR PROGRESS

4. What are the sources of recruitment?

5. List the essential conditions for a good recruitment policy.

6. What is selection? What are steps in selection procedure.

3.9 PAY ADMINISTRATION AND INCENTIVE
SCHEMES

Compensation paid to the labour for the service offered is called as wages or
salary. Giving satisfactory and fair amount of compensation, can probably eliminate
most of the labour disputes. The fundamental methods of compensating the workers
are:
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A. Time Wage

B. Piece Wage

A. Time Wage

It is based on the amount of time spent. Wage is measured on the basis of unit of
time e.g.: per day, per month etc. Wages do not depend on the performance of the
employee.

Features of Time Wage:

(i) It is more widely used as it is very simple to compute the earnings.

(ii) It provides guaranteed and secured income, thereby removing the fear of
irregularity of income.

(iii) It facilitates payroll function.

Advantages of Time Wage System:

(i) Sense of security of income. The worker knows exactly the amount he is to
get.

(ii) Conducive climate is provided for better labour–management relations as
disputes are minimized.

(iii) The worker will give greater care and attention on quality and therefore
workmanship can be assured.

Disadvantages of Time Wage System:

(i) Time Wage System offers no incentive for employees to put forth their best
efforts. Efforts and reward have no direct positive correlation.

(ii) There is no encouragement for better performance. Merit is discounted and
inefficiency is at a premium as all receive the same salary. It is an unsound,
unscientific and arbitrary basis of wage payment.

(iii) Ambitious workers receive no monetary reward for their talents.

(iv) It demands intensive and strict supervision.

B. Piece Wage System

It is based on the amount of work performed or productivity. The earnings of the
employee are directly proportional to his output or performance.

Features of piece wage system are:

(i) It can offer direct connection between effort and reward. Hence, it is the
best method to ensure higher productivity.

(ii) Wage cost determination is easy.

Advantages of Piece Wage System:

(i) Direct connection between effort and reward.

(ii) It is simple and easy to understand.

(iii) The worker is interested in higher efficiency.

(iv) Cost accounting and control by management is made easy.
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Disadvantages of Piece Wage System:

(i) Danger of overwork. This leads to risk of accident and excessive fatigue.

(ii) We require a lot of supervision to maintain the quality and standard of work.

(iii) It is an ineffective method, if quality is to be given top preference.

3.9.1 Incentive Wage Plans

A system of wage payment which would maintain both quality and quantity is
called Incentive wage plan and it is naturally a judicious combination of both basic
systems of wage payments i.e., Time and Piece wages. Under the incentive plans
of wage payment, both Time Wage and Piece Wage systems are blended together
in such a manner that the workers are induced to increase their productivity.

A. Essentials of a Sound Wage Incentive Plan:

(a) Measurement of the amount of work done.

(b) Establishment of standard output on the basis of which the incentive has to
be worked out.

(c) Setting up a suitable rate of incentive.

B. Types of Incentive Plans:

(i) Halsey Plan: It is a plan originated by F.A. Halsey to encourage efficiency
amongst workers as well as to guarantee them wages according to time
basis. The standard time required for a job is determined beforehand on the
basis of time and motion studies. Workers who perform the job in less than
the standard time and thus save time are rewarded with a bonus but the
worker who takes longer than the standard time is not punished, and is paid
wages according to time wage system. The total earnings of a worker under
this plan consist of wages for the actual time plus a bonus which is equal to
the money value of 33 % of the time saved in case of standard time set on
previous experience, and 50% of the time saved when the standards are
scientifically set.

(ii) Rowan Plan: Wages, according to time basis, are guaranteed and the slow
worker is not made to suffer. A standard time is determined before and a
bonus is paid according to time saved. The only difference between Halsey
Plan and Rowan Plan relates to the calculation of bonus. Under this plan
bonus is based on that proportion of the time saved which the time taken
bears to the standard time. It can be expressed as follows:

 Bonus = Time Saved × 
Time Taken × Hourly Rate 

Standard Time 

Thus if a 20 hour job is done in 16 hours and if the hourly rate is 80 paisa,
the total earnings of the worker will be:

  [16 × .80] + [4 × (16 ÷ 20) × .80]

= 12.80 + 2.56 = Rs.15.36
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(iii) Taylor’s Differential Piece Wage Plan: Under this plan, there is no
guarantee of wages. The standard of output is fixed per hour or per day and
two piece wage rates are laid. Those exceeding the standard or even just
attaining it, are entitled to the higher rate and those, whose output is less
than the standard output are paid at a lower rate. For example, the standard
may be fixed at 40 units per day and the piece rates may be 30 paisa and
25 paisa per unit. If a worker produces 40 units he should get wages at the
rate of 30 paisa i.e., Rs.12. If he produces only 39 units he would be paid
at the rate of 25 paisa per unit so his wages will be Rs.9.75.

(iv) The Emerson Efficiency System: In this system, the worker is allowed a
certain time within which he is required to complete his job. If he completes
the job within the required time, he is paid bonus. If he takes longer then the
required time, he receives a lower bonus. Under this system, the daily wage
is guaranteed.

(v) The Gantt System: This system is similar to the Emerson efficiency system.
The worker receives the bonus only if he attains the required standard of
efficiency. No bonus is paid to a worker where his efficiency is less than
100%. The foreman is also given a bonus if the worker under his care
attains the required standard of efficiency.

(vi) Bedeaux Point Premium Plan: The chief novelty of this plan is that the
value of time saved is divided between workers and foreman, 3/4 to workers
and 1/4 to foreman. This is done on the basis that a worker cannot show
good results if his foreman does not fully co-operate with him. Therefore,
the foreman is also entitled to an incentive.

3.9.2 Broad Categories of Wage Incentive Schemes

A wide variety of incentive wage plans has been devised by industries under which
the workers earnings are related directly to some measurement of work done
either by himself or by his group. There are three broad categories of incentive
schemes as classified by Dunn and Rachel. They are:

(i) Simple Incentive Plan

(ii) Sharing Incentive Wage Plan

(iii) Group Incentive Plan.

(i) Simple Incentive Plan: The simplest of all wage incentives may be
described as the straight piece–rate system. The piece-work method is
perhaps one of the oldest and simplest of the incentive plans. The basis of
computation is the rate per piece multiplied by the number of pieces produced.
For example, if the piece-rate is Rs.2 for each unit of output, then a worker
who produces 10 units in a given time, say 8 hours, will be paid Rs.20.
Another worker whose production is 12 units in the given time (i.e., 8 hours)
will receive Rs.24 and so on.
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This  method of payment is suitable if the process of production is
standardized and large quantities are produced by repetition. The system is
not suitable where workers by working rapidly to earn more wages are
likely to lower the quality of the goods they produce.

(ii) Sharing Incentive Wage Plan: There are a large number of plans in this
category. These plans are the modifications of the Taylor’s differential piece
rate incentive plan. Under this plan, the workers exceeding the standard or
even just attaining it, are entitled to the higher rate and those, whose output
is less than the standard output are paid at a lower rate. Taylor’s philosophy
was to attain a high level of output and therefore, there was a differential
piece rate, low rates for output below the standard, and high rate for output
above the standard.

(iii) Group Incentive Plan: Individual incentive scheme is not suited to cases
where several workers are required to perform jointly a single operation. In
such cases, a team approach is called for, with all the members of that team
doing their share to achieve and maintain the output. The advantage of
group incentive plans is that they encourage team spirit and a sense of mutual
cooperation among workers. Under the group incentive plan, each member
of the group is determined first of all by measuring the amount of the
production which passes inspection as it leaves the group. The total earnings
for the group are then determined and if all the members are of equal skill,
these earnings are usually divided among them equally. There are three
broad categories of incentive schemes (i) Simple Incentive Plan. (ii) Sharing
Incentive Wage Plan. (iii) Group Incentive Plan.

3.9.3 Requisites for the Success of an Incentive Plan

An incentive scheme is based on three basic assumptions. They are:

 The belief that money is a strong motivator.

 There is a direct relationship between effort and reward.

 The worker is immediately rewarded for his efforts.

Though monetary incentive plans do motivate employees, these plans will
not be effective unless certain requisites are met. Several authorities on the subject
have suggested a list of requisites that monetary incentive plans should meet if they
are to be attractive to the employees. These requisites are given below:

(i) The relations between management, supervisory staff and workers
should be cordial and free from suspicion. Management must,
therefore, ensure association of workers during the development and
installation of the scheme.

(ii) The incentive plan should reward employees in direct proportion to
their performance. The standard set has to be attainable; necessary
tools, equipment, training etc., should be provided and the employee
should have adequate control over the work process.
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(iii) The plan should be easily understood by the employees so that they
can easily calculate personal cost and personal benefit for various
levels of effort put in by them. Complicated plans and formulae sow
seeds of doubt and mistrust in the worker’s mind.

(iv) The plan should provide for rewards to follow quickly after the
performance that justifies the reward. Employees do not like to be
rewarded next month for extra effort expended today.

(v) The plan must be within the financial and budgetary capacity of the
organization. In other words, the plan should not be very costly in
operation. It should be ascertained in advance that these costs
(incentives) are amply covered by the resultant benefits.

(vi) The work standard once established should be guaranteed against
change. The work standard should be viewed as a contract with the
employees. This rule must be strictly adhered to by management. Once
the plan is operational, great caution should be used before decreasing
the size of the incentive in any way.

(vii) The plan should be set on reasonable standards, i.e., it should not be
too difficult or too easy. If the standards set are too difficult they make
the employees unenthusiastic about it. If the standards set are too
easy, the employees would hardly experience any competition. Thus,
a fair and just standard is the key to any incentive plan.

(viii) The reward must be valuable to the employees. The incentive payments
under the plan should be large enough in relation to the existing income
of employees.

(ix) The incentive plans must encourage employees to support each other
rather than be non-cooperative.

(x) The plan should not be detrimental to the health and welfare of the
employees. It should therefore include a ceiling on the maximum earnings
by way of incentives.

(xi) Individual’s or group’s contributions and efforts must be clearly
identifiable, if rewards are to be given for specific performance.

(xii) A guaranteed base rate should be included in any plan. Employees
want to be assured that they will receive a minimum wages regardless
of their output. This introduces a element of security for the employees.

3.10 HUMAN RESOURCE INFORMATION SYSTEMS

 An adequate database should be developed  to facilitate human resource planning.
To manage employee skills inventories, organizations should maintain computerized
human resource information systems containing data on: individuals, demographics,
career progression, appraisals, skills, interests, training, target positions,
performance ratings, geographic preferences, promotability ratings, etc.
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3.11 COMPUTER-BASED EMPLOYEE INFORMATION
SYSTEM

This system is used to lay the foundation upon which future systems and processes
can be built. It is usually misunderstood in the world of HR system vendors.

At a fundamental level, an employee information system records all details
of the employees of an organization. However, more evolved systems deliver
much more; they help in empowering employees and also provide the HR
department, effective tools for decision-making and communication. Some of these
benefits are listed here:

(i)  Taking the right decisions

 Would you like to know the profile of your workforce? Is your workplace
diverse enough? Are you doing anything about it?

 Do you know the exact number of employees in each department/ business
unit as of today? Does it tally with the projections that the CEO of your
organization has shared with your team?

 Are you aware of various employees in your organization who possess a
special skill, experience or background?

 Do you attract more people from within your own industry or outside? Do
you attract more people from junior levels? What has been the recent trend?

 Have you lost a significant number of people to competition in recent years?

 Is attrition department-specific? Is it more prominent in certain locations/
industries? Do you think personal factors contribute to it?

(ii) Communicating frequently and accurately

 Do you remember the birthdays of your team members? Do you send them
a personalized greeting card?

 Do you take out time to congratulate a group that has accomplished a task
on time? Have you ever missed out a team member by mistake?

(iii) Remembering to take right actions on the right dates

 Do you congratulate people on the completion of their probation period?

 Are you aware of the senior managers who will be retiring in the next quarter?

 How many people are you aware of, who are due for exit and are serving
their notice periods right now? Is the hiring process catching up quickly
enough?

(iv) Making the workplace more personalized

 Do you know of anyone whose talent can be showcased at an event?

 Do you know which person is interested in which hobby? Does this
knowledge make it easier for you to assign them various tasks while you’re
planning an event?
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 Do employees know each other both by face AND by name? Or do they
know each other only either by face OR name?

(v) Empowering the line of business manager

 It empowers managers by keeping them updated about the team profile. It
enables them to analyse crucial information and constructively plan the career
of their team members. This impacts the very core of the organization in a
positive manner.

(vi) Is the data related to the employees inaccurate? Does it need
updating?

 This system enables the employees to update their own details, e.g., their
marital status, their educational qualifications, family details etc. Thus, it
saves a lot of time of the HR team.

(vii) Empowering employees

 By transforming the way the HR team interacts with them, the system also
empowers the employees. With the help of such systems, the HR of an
organization becomes an interactive and personalized platform. Employees
can log on to the intranet and look for regular updates.

 Employees can log on to find information about training programmes, leave
encashment, apply for claims, leaves etc.

 Employees can also log in to update their own profiles. This ensures their
involvement in ensuring that all their details are accurate and updated.

These interfaces can be made available for each HR process, thereby
facilitating employee engagement.

3.11.1 HRIS Software

Human resource information system (HRIS) is a computerized system that processes
all information related to human resource management. It is a system that stores all
the information related to the workforce of an organization. When it comes to
important matters like promotion, recruitment, training etc, the managers can take
help of these records in decision-making. The HRIS can store all kinds of information
related to the employees, including their qualifications, pay scales, past experiences,
age etc. General information like the number of employees under each department,
organizational objectives, policies etc can also be inputted into the system.
Information like this can be analysed and put to various uses by the managers.

The utility of HRIS is not restricted to industrial and commercial organizations.
It can also be used for storing records of cities, districts, states or even countries.
The use of such system eliminates any scope for errors in the human resource
records of this scale. It can supply any related information in an instant. The following
figure (Figure 3.2) illustrates how the HRIS works:
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    Control 

INPUTS 

TRANSFORMATION 

OUTPUT 

Feedback 

Figure 3.2 Human Resource Information Systems

(i) Inputs:  Firstly, the relevant information related to employees, e.g.,
educational qualifications, age, professional experiences, etc are fed
into the system. This information can then be readily accessed at any
given time.

(ii) Transformation: At this stage, the inputted data is transformed into
more consequential information to suit the exact requirements of the
organization. This is called the conversion stage of the system.

(iii) Output: The HRIS processes the inputs and then according to the
needs, gives the required information as the output. It can be displayed
on the terminal screen or in the form of printouts. The transformed
material can be salary statements, performance reports, budget
estimates etc. A well-documented HRIS can act as a reliable source
for decision-making.

(iv) Feedback and Control: Feedback is the method by which the users
assess the relevance and utility of the outputs. These feedbacks are
incorporated, thereby improving user’s control over the data
processing.

Advantages of HRIS

There are several advantages of the HRIS. Some of them are:

 The information displayed as the output is accurate.

 The processing rate is very fast.

 It helps in strategic planning and its implementation.

 It acts as an invaluable tool in decision-making.

 It saves time, as its efficiency rate is very high.

 It is cost-effective.



Introduction to Human
Resource Management

NOTES

Self-Instructional Material 123

3.12 COMPUTERIZED PAYROLL SYSTEM

The term ‘payroll’ includes all the employees who receive a fixed amount as regular
wage from the company. The remuneration may be paid on a monthly basis or on
the basis of the number of hours for which the employee has worked or the number
of items that the employee has produced. The payroll specialist of the company
calculates all kinds of payments. Objective tools such as timecards or timesheets
are used for determining the payroll due to each employee during a particular time
period.

The gross income of an employee is calculated by multiplying the number of
days/hours that the employee has worked for by his or her pay rate. This amount
is then fed into the computer, whereby regular deductions like tax, medical
insurance, providend fund, etc are made. A check is then issued to the employee
for the net amount. Payroll departments also use the centralized codes of the
employees to keep a track of their total income and deductions for a particular
fiscal year.

Keeping enough balance in their payroll account is one of the highest
priorities for the small business owners. They choose to compensate their employees
regularly for their services, even if the business is not generating any profits just
yet. This is also the reason why these business owners prefer to keep their payroll
commitments as low as possible until they have reached a steady level of profitability.
In the worst cases, the owners have to forgo their own salaries in order to fulfill
their payroll commitments.

Setting up a detailed and accurate payroll system is a time consuming work.
Small businesses rely on easy to use computer software and set up a relatively
simple payroll system complete with file storage and printers. Larger business
firms often assign trained in-house accountants for handling the payroll. However,
businesses that cannot afford to maintain their own payroll systems, consign this
task to outside specialists.

All payroll records are based on objective tools like centralized tax forms,
timecards, timesheets, etc, hence outside accountants can easily carry out the
calculations. They also store and update data on yearly basis and issue paychecks
to the employees. Employers or owners of the firm are required to update these
payroll companies’ data with latest changes in their employee pay rates.

Benefits of Computerized Payroll System:

While doing payroll through payroll packages or any other calculated exel sheets,
we will get the appropriate data of income tax payable & deductable values.

Rounded off values with appropriate format for filing IT & Statutory & PT
will be generated through computerized payroll system.
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Payroll software is very inexpensive, as it is usually bundled with accounting
software that. More comprehensive systems with advanced features are more
expensive. However, they can be used for a large number of employees and hence
offer a cost-effective alternative to big business entities.

A very advanced version of the computerized payroll systems includes the
automatic verification of hours worked by the employee, and its subsequent review.
It can also process and print payroll reports of each employee, file records of their
payroll taxes and help in the distribution of paychecks.

The flowchart considers all key payroll functions to be automated. Let us
consider the example of a computerized timekeeping system as illustrated in figure
3.3. Under this system, the employee is required to swipe his or her badge through
a time clock that is programmed to reject the scanning if the employee is attempting
to punch in at the wrong time or is trying to work during an unauthorized time
period. With the use of such a system, the entire process of the payroll is reduced
considerably. Thus the payroll staff is left the work of only look into the missing
badge swipes, if any. This process flow also enables the employees to make their
own updates through an interface programmed solely for this purpose. All that the
payroll staff is required to do is to review these changes to find out if they are
authentic. Furthermore, the timekeeping database used by the clock computer is
directly fed into the in-house payroll software, meaning that the staff does not
need to punch in the payroll data manually. If any of these elements are absent,
then the process flowchart is displayed as a mix between in-house computerized
system and a manual system.

Payroll system is fundamental to any human resource system of an
organization. It takes care of the calculation of gross and net salaries, various
statutory deductions like income tax or Providend Fund to be made, etc. It also
generates pay-slips, cheque summaries and MIS reports.

Income

Deductions

Loans and Advances

Figure 3.3 Flowchart of Payroll Functions
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Payroll System

 Employee Information System (EIS)

 Attendance and Leave Details

 Income and Deductions

 Loan and Advances Accounting system

 Investments

 Payroll Processing: Reporting and Analysis

 Security and Administration

Employee Information System

 Personal Details

 Qualifications

 Health Details

 Company Details

 Pay

 Family Details

 Experience

 Bank Account

 Leave Eligibility

Income and Deduction

 Type of Income
o Regular (e.g. Basic, HRA, Conveyance, etc)
o Ad hoc (e.g. Bonus, Performance Incentives etc)

       Statutory Deductions
o Income Tax
o EPS
o PF

       Salary Definition
o Employee-wise or Grade-wise
o Formula-based or Fixed Value
o Monthly/ Quarterly/ Yearly
o Accumulation

       Other Deductions

     o Ad hoc (e.g. Loans, Advances etc)
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Reports

 Pay slip

       Attendance Register

 Department-wise salary

 Employee-wise Salary

 Salary Expenditure

 Statement of Income Tax

 Form no. 16

 Statement of Loans

 Loan Letter

 PF Contribution

Loans and Advances

 Loan Type

 Eligibility for Loan

 Management of Loan

o Application

o Balance Tracking

o Recovery

 Loan Expenditure to Institutions

Employee Investments

 Investment Definition

o Type of Investment

o Investment Limit

 Management of Investment

o Proposed Investments

o Actual Invetsments

CHECK YOUR PROGRESS

7. List the fundamental methods of compensating the workers.

8. What are the uses of payroll system?
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3.13 SUMMARY

In this unit, you have learned that:

 The significance of HRM can be discussed at four levels: Corporate,
professional, social and national

 HR planning is the predetermination of the future course of action chosen
from a number of alternatives.

 The process of HR planning consists of the following stages:
(i) Analysing organizational plans and deciding on objectives
(ii) Analysing factors for manpower requirements
(iii) Developing employment plans
(iv) Developing human resource plans

 Two techniques for HR demand forecasting are quantitative and qualitative.

 Techniques for HR supply forecasting are internal labour supply, balancing
supply and demand for HR.

 Job analysis is the process through which a description of the present methods
and procedures of doing a job, physical conditions and relation of the job
to other jobs is developed.

 Job description is a simple and concisely written statement explaining the
contents and essential needs of a job.

 Job specification is a statement of the minimum acceptable human qualities
necessary to perform a job satisfactorily.

 The sources of recruitment are internal and external.

 The benefits of training are higher productivity, better organizational climate,
less supervision, prevents manpower obsolescence, economical operations,
prevents industrial accidents, improves quality, greater loyalty, to fulfill
organization’s future personnel needs, standardization of procedures.

 Compensation paid to the labour for the services offered is called as wages
or salary.

3.14 KEY TERMS

 Job analysis: The process through which a detailed statement of the existing
methods and procedures of doing a job is developed.

 Job description: A simple, concisely written statement explaining the
contents and essential needs of a job and a summary of the duties to be
performed.

 Job specification: The minimum acceptable human qualities needed to
carry out a job well.
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 HRIS: Human resource information system (HRIS) is a computerized
system that processes all information related to human resource management.

 Role playing: A method of learning that involves human interaction in an
imaginary situation.

3.15 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. HRM can be discussed on four levels: corporate, professional, social,
national.

2. Advantages of HR planning are:
(i) Improvement of  labour productivity
(ii) Recruitment of qualified HR
(iii) Adjusting with rapid technological changes
(iv) Reducing labour turnover
(v) Control over recruitment and training costs
(vi) Mobility of labour
(vii) Facilitating expansion programs
(viii) To treat manpower like corporate assets

3. Limitation of HR planning: Inaccuracy, uncertainties, lack of management
support, numbers game, employee resistance, employer's resistance, lack
of purpose, time and expense, inefficient information system.

4. Sources of recruitment are internal and external.

5. Essential conditions for a good recruitment policy: organizational objectives,
identification of recruitment needs, realistic job previews, ensure long-term
employment opportunities, preferred sources of recruitment.

6. Selection is a deliberate effort of organizations to select a fixed number of
personnel from a large number of applicants. Steps in selection procedure:
application blank, initial interview of candidate, employment tests, interviews,
checking references, physical and medical examination, final interview and
induction.

7. The fundamental methods of compensating the workers are:
A. Time Wage
B. Piece Wage

8. Payroll system is fundamental to any human resource system of an
organization. It takes care of the calculation of gross and net salaries, various
statutory deductions like income tax or Providend Fund to be made, etc. It
also generates pay-slips, cheque summaries and MIS reports.
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3.16 QUESTIONS AND EXERCISES

Short-Answer Questions

1. Which of the definitions given in the text for HR planning do you agree
with? Why?

2. Define career planning. What is its relevance?

Long-Answer Questions

1. Suggest ways to make employee appraisals more effective.

2. From current business practices, find examples for the three categories of
incentive schemes.
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4.0 INTRODUCTION

Financial management entails planning and decision-making for the future of a
business enterprise to ensure a positive cash flow. It includes the administration
and maintenance of financial assets and managing risks. This unit presents a detailed
discussion on long-term financial and investment decisions for businesses. It also
deals with issues such as annuity and analysis for investment. Students will benefit
from the numerous examples and cases presented in this unit.

4.1 UNIT OBJECTIVES

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

 Understand the importance of investment

 Understand compounding and discounting

 Calculate annuity

 Analyse investment and take decisions
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4.2 NATURE OF LONG-TERM FINANCIAL
DECISIONS

Financing decision is the second important function to be performed by the financial
manager. Broadly, he or she must decide when, where from and how to acquire
funds to meet the firm’s investment needs. The central issue before him or her is to
determine the appropriate proportion of equity and debt. The mix of debt and
equity is known as the firm’s capital structure. The financial manager must strive
to obtain the best financing mix or the optimum capital structure for his or her
firm. The firm’s capital structure is considered optimum when the market value of
shares is maximized.

In the absence of debt, the shareholders’ return is equal to the firm’s return.
The use of debt affects the return and risk of shareholders; it may increase the
return on equity funds, but it always increases risk as well. The change in the
shareholders’ return caused by the change in the profits is called the financial
leverage. A proper balance will have to be struck between return and risk. When
the shareholders’ return is maximized with given risk, the market value per share
will be maximized and the firm’s capital structure would be considered optimum.
Once the financial manager is able to determine the best combination of debt and
equity, he or she must raise the appropriate amount through the best available
sources. In practice, a firm considers many other factors such as control, flexibility,
loan covenants, legal aspects etc. in deciding its capital structure.

4.2.1 Liquidity Decision

Investment in current assets affects the firm’s profitability and liquidity. Current
assets management that affects a firm’s liquidity is yet another important finance
function. Current assets should be managed efficiently for safeguarding the firm
against the risk of lack of liquidity or liquidity. Lack of liquidity in extreme situations
can lead to the firm’s insolvency.  A conflict exists between profitability and liquidity
while managing current assets. If the firm does not invest sufficient funds in current
assets, it may become illiquid and therefore, risky. But it would lose profitability,
as idle current assets would not earn anything. Thus, a proper trade-off must be
achieved between profitability and liquidity. The profitability-liquidity trade-off
requires that the financial manager should develop sound techniques of managing
current assets. He or she should estimate firm’s needs for current assets and make
sure that funds would be made available when needed.

To summarize In sum, financial decisions directly concern the firm’s decision
to acquire or dispose off assets and require commitment or recommitment of
funds on a continuous basis. It is in this context that finance functions are said to
influence production, marketing and other functions of the firm. Hence finance
functions may affect the size, growth, profitability and risk of the firm, and ultimately,
the value of the firm. To quote Ezra Solomon:1
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“... The function of financial management is to review and control decisions
to commit or recommit funds to new or ongoing uses. Thus, in addition to raising
funds, financial management is directly concerned with production, marketing and
other functions, within an enterprise whenever decisions are made about the
acquisition or distribution of assets.”

4.2.2 Investment Decisions

There are many ways to classify investments. One classification is as follows:

(i) Expansion and Diversification

A company may add capacity to its existing product lines to expand existing
operations. For example, the Gujarat State Fertiliser Company (GSFC) may
increase its plant capacity to manufacture more urea. It is an example of related
diversification. A firm may expand its activities in a new business. Expansion of
a new business requires investment in new products and a new kind of production
activity within the firm. If a packaging manufacturing company invests in a new
plant and machinery to produce ball bearings, which the firm has not manufactured
before, this represents expansion of new business or unrelated diversification.
Sometimes a company acquires existing firms to expand its business. In either
case, the firm makes investment in the expectation of additional revenue. Investments
in existing or new products may also be called as revenue-expansion
investments.

(ii) Replacement and Modernisation, Investments

The main objective of modernisation and replacement is to improve operating
efficiency and reduce costs. Cost savings will reflect in the increased profits, but
the firm’s revenue may remain unchanged. Assets become outdated and obsolete
with technological changes. The firm must decide to replace those assets with new
assets that operate more economically. If a cement company changes from semi-
automatic drying equipment to fully automatic drying equipment, it is an example
of modernisation and replacement. Replacement decisions help to introduce
more efficient and economical assets and therefore, are also called cost-reduction
investments. However, replacement decisions that involve substantial
modernisation and technological improvements expand revenues as well as reduce
costs.

(iii) Mutually Exclusive Investments

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

Independent investments serve different purposes and do not compete with each
other. For example, a heavy engineering company may be considering expansion
of its plant capacity to manufacture additional excavators and addition of new
production facilities to manufacture a new product—light commercial vehicles.
Depending on their profitability and availability of funds, the company can undertake
both investments.

(v) Contingent Investments  

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

4.3 IMPORTANCE OF INVESTMENT DECISIONS

The investment decisions of a firm are generally known as the capital budgeting,
or capital expenditure decisions. A capital budgeting decision may be defined
as the firm’s decision to invest its current funds most efficiently in the long-term
assets in anticipation of an expected flow of benefits over a series of years. The
long-term assets are those that affect the firm’s operations beyond the one-year
period. The firm’s investment decisions would generally include expansion,
acquisition, modernization and replacement of the long-term assets. Sale of a
division or business (divestment) is also as an investment decision. Decisions like
the change in the methods of sales distribution, or an advertisement campaign or a
research and development programme have long-term implications for the firm’s
expenditures and benefits, and therefore, they should also be evaluated as investment
decisions. It is important to note that investment in the long-term assets invariably
requires large funds to be tied up in the current assets such as inventories and
receivables. As such, investment in fixed and current assets is one single activity.

The following are features of investment decisions:
 Exchange of current funds for future benefits
 Funds invested in long-term assets
 Future benefits occur to the firm over a series of years

It is significant to emphasise that expenditures and benefits of an investment
should be measured in cash. In the investment analysis, it is cash flow, which is
important, not the accounting profit. It may also be pointed out that investment
decisions affect the firm’s value. The firm’s value will increase if investments are
profitable and add to the shareholders’ wealth. Thus, investments should be
evaluated on the basis of a criterion, which is compatible with the objective of the
shareholders’ wealth maximisation. An investment will add to the shareholders’
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wealth if it yields benefits in excess of the minimum benefits as per the opportunity
cost of capital. In this unit, we will assume that the investment project’s opportunity
cost of capital is known. We will also assume that the expenditures and benefits of
the investment are known with certainty.

4.3.1 Importance of Investment Decisions

Investment decisions require special attention because:2

 They influence the firm’s growth in the long run

 They affect the risk of the firm

 They involve commitment of large amount of funds

 They are irreversible, or reversible at substantial loss

 They are among the most complex decisions to make

Growth The effects of investment decisions extend into the future and have
to be endured for a longer period than the consequences of the current operating
expenditure. A firm’s decision to invest in long-term assets has a decisive influence
on the rate and direction of its growth. A wrong decision can prove disastrous for
the continued survival of the firm; unwanted or unprofitable expansion of assets
will result in heavy operating costs to the firm. On the other hand, inadequate
investment in assets would make it difficult for the firm to compete successfully
and maintain its market share.

Risk A long-term commitment of funds may also change the risk complexity
of the firm. If the adoption of an investment increases average gain but causes
frequent fluctuations in its earnings, the firm will become more risky. Thus, investment
decisions shape the basic character of a firm.

Funding Investment decisions generally involve large amount of funds,
which make it imperative for the firm to plan its investment programmes very
carefully and make an advance arrangement for procuring finances internally or
externally.

Irreversibility Most investment decisions are irreversible. It is difficult to
find a market for such capital items once they have been acquired. The firm will
incur heavy losses if such assets are scrapped.

Complexity Investment decisions are among the firm’s most difficult
decisions. They are an assessment of future events, which are difficult to predict. It
is really a complex problem to correctly estimate the future cash flows of an
investment. Economic, political, social and technological forces cause the uncertainty
in cash flow estimation.

4.3.2 Evaluation of Investment Projects

A formal financial evaluation of proposed capital expenditures has become a
common practice among companies in India. A number of companies have a formal
financial evaluation of almost three-fourths of their investment projects. Most
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companies subject more than 50 per cent of the projects to some kind of formal
evaluation. However, projects, such as replacement or worn-out equipment, welfare
and statutorily required projects below certain limits, small value items like office
equipment or furniture, replacement of assets of immediate requirements, etc., are
not often formally evaluated.

A. Methods of Evaluation

As regards the use of evaluation methods, most Indian companies use Payback
Criterion. In addition to payback and/or other methods, companies also use Iinternal
Rate of Return (IRR) and Net Present (NPV) methods. A few companies use
Accounting Rate of Return (ARR) method. IRR is the second most popular
technique in India. Another method is Discounted cash flow (DEF) criterion.

The major reason for payback to be more popular than the DCF techniques
is the executives’ lack of familiarity with DCF techniques. Other factors are lack
of technical people and sometimes unwillingness of top management to use the
DCF techniques. One large manufacturing and marketing organisation, for example,
thinks that conditions of its business are such that the DCF techniques are not
needed. By business conditions the company perhaps means its marketing nature,
and its products being in seller’s markets. Another company feels that replacement
projects are very frequent in the company, and therefore, it is not necessary to use
the DCF techniques for such projects. Both these companies have fallacious
approaches towards investment analysis. They should subject all capital expenditures
to formal evaluation.

The practice of companies in India regarding the use of evaluation criteria is
similar to that in USA. Almost four-fifths of US firms use either the internal rate of
return or net present value models, but only about one-fifth use such discounting
techniques without using the payback period or average rate of return methods.3

The tendency of US firms to use naive techniques as supplementary tools has also
been reported in recent studies. However, firms in USA have come to depend
increasingly on the DCF techniques, particularly IRR. British companies use both
DCF techniques and return on capital, sometimes in combination sometimes solely,
in their investment evaluation; the use of payback is widespread.4 In recent years
the use of the DCF methods has increased in UK, and NPV is more popular than
IRR.5 However, this increase has not reduced the importance of the traditional
methods such as payback and return on investment. Payback continues to be
employed by almost all companies.

One significant difference between practices in India and USA is that payback
is used in India as a ‘primary’ method and IRR or NPV as a ‘secondary’ method,
while it is just the reverse in USA. Indian managers feel that payback is a convenient
method of communicating an investment’s desirability, and it best protects the
recovery of capital in developing countries.
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B. Cut-off Rate

In the implementation of a sophisticated evaluation system, the use of a minimum
required rate of return is necessary. The required rate of return or the opportunity
cost of capital should be based on the riskiness of cash flows of the investment
proposal; it is compensation to investors for bearing the risk in supplying capital to
finance investment proposals.

Not all companies in India specify the minimum acceptable rate of return.
Some of them compute the Weighted Average Cost of Capital (WACC) as the
discount rate. Unfortunately, all companies do not follow correct methodology of
calculating the WACC. Almost all companies use the book value weights.

Business executives in India are becoming increasingly aware of the
importance of the cost of capital, but they perhaps lack clarity about its computation.
Arbitrary judgment of management also seems to play a role in the assessment of
the cost of capital. The fallacious tendency of equating borrowing rate with minimum
required rate of return also persists in the case of some companies.6 In USA, a
little more than 50 per cent companies have been found using WACC as cut-off
rate.7 In UK, only a very small percentage of firms were found attempting any
calculation of the cost of capital.8 As in USA and UK, companies in India have a
tendency to equate the minimum rate with interest rate or cost of specific source of
finance. The phenomenon of depending on management judgement for the
assessment of the cost of capital is prevalent as much in USA and UK as in India.

C. Recognition of Risk

The assessment of risk is an important aspect of an investment evaluation. In
theory, a number of techniques are suggested to handle risk. Some of them, such
as the computer simulation technique are not only quite involved but are also
expensive to use. How do companies handle risk in practice?

Companies in India consider the following as the four most important
contributors of investment risk: selling price, product demand, technological
changes and government policies. India is fast changing from sellers’ market to
buyers’ market as competition is intensifying in a large number of products; hence
uncertainty of selling price and product demand are being realized as important
risk factors. Uncertain government policies, such as custom and excise duty and
import policy, the foreign investment etc, are a continuous source of investment
risk in developing countries like India.

Sensitivity analysis and conservative forecasts are two widely used
methods of handling investment risk in India. Each of these techniques is used by
a number of Indian companies with other methods while many other companies
use either sensitivity analysis or conservative forecasts with other methods. Some
companies also use shorter payback and inflated discount rates (risk-adjusted
discount rates).
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In USA, risk adjusted discount rate is more popular than the use of payback
and sensitivity analysis. The British companies harely use sensitivity analysis. The
contrasts in risk evaluation practices in India, on the one hand, and USA and UK,
on the other, are sharp and significant. Given the complex nature of risk factors in
developing countries, risk evaluation cannot be handled through a single number
such as the NPV calculation based on conservative forecasts or risk-adjusted
discount rate. Managers must know the impact on project profitability of the full
range of critical variables. An American businessman states: “there appear to be
more corporations using sensitivity analysis than surveys indicate. In some cases
firms may not know that what they are undertaking is called ‘sensitivity analysis’,
and it probably is not in the sophisticated, computer oriented sense... Typically,
analysts or middle managers eliminate the alternative assumptions and solutions in
order to simplify the decision- making process for higher management.”9

Capital Rationing

Indian companies, by and large, do not have to reject profitable investment
opportunities for lack of funds, despite the capital markets not being so well
developed. This may be due to the existence of the government-owned financial
system, which is always ready to finance profitable projects. Indian companies do
not use any mathematical technique to allocate resources under capital shortage
which may sometimes arise on account of internally imposed restrictions or
management’s reluctance to raise capital from outside. Priorities for allocating
resources are determined by management, based on the strategic need for and
profitability of projects.

Authorization

It may not be feasible in practice to specify standard administrative procedures for
approving investment proposals. Screening and selection procedures may differ
from one company to another. When large sums of capital expenditures are involved,
the authority for the final approval may rest with top management. The approval
authority may be delegated for certain types of investment projects. Delegation
may be affected subject to the amount of outlay, prescribing the selection criteria
and holding the authorised person accountable for results.

Funds are appropriated for capital expenditures after the final selection of
investment proposals. The formal plan for the appropriation of funds is called the
capital budget. Generally, the senior management tightly controls the capital
expenditures. Budgetary controls may be rigidly exercised, particularly when a
company is facing liquidity problem. The expected expenditure should become a
part of the annual capital budget, integrated with the overall budgetary system.

Top management should ensure that funds are spent in accordance with
appropriations made in the capital budget. Funds for the purpose of project
implementation should be spent only after seeking formal permission from the
financial manager or any other authorised person.
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In India, as in UK, the power to commit a company to specific capital
expenditure and to examine proposals is limited to a few top corporate officials.
However, the duties of processing the examination and evaluation of a proposal
are somewhat spread throughout the corporate management staff in case of a few
companies.

Senior managements tightly control capital spending. Budgetary control
is also exercised rigidly. The expected capital expenditure proposals invariably
become a part of the annual capital budget in all companies. Some companies also
have formal long-range plans covering a period of 3 to 5 years. Some companies
feel that long-range plans have a significant influence on the evaluation and funding
of capital expenditure proposals.

Control and Monitoring

A capital investment reporting system is required to review and monitor the
performance of investment projects after completion and during their life. The
follow-up comparison of the actual performance with original estimates ensures
better forecasting. It also helps to sharpen the techniques for improving forecasts
and making more precise estimates. Based on the follow-up feedback, the company
may re–appraise its projects and take remedial action.

Indian companies practice control of capital expenditure through the use of
regular project reports. Some companies require quarterly reporting, others need
monthly, half-yearly and yet a few companies require continuous reporting. In
most of the companies, the evaluation reports include information on expenditure
to date, stage of physical completion, and approved and revised total cost.

Most of the companies in reappraising investment proposals, consider
comparison between actual and forecast capital cost, saving and rate of return.
They perceive the following as advantages of re-appraisal: (i) improvement in
profitability by positioning the project as per the original plan; (ii) ascertainment of
errors in investment planning which can be avoided in future;
(iii) guidance for future evaluation of projects; and (iv) generation of cost
consciousness among the project team. A few companies abandon the project if it
becomes uneconomical. The power of review is generally vested in top executives
of the companies in India.

CHECK YOUR PROGRESS

1. List ways to classify investments.

2. Why are investment decisions important?

3. List the various methods of evaluation of investment projects.
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4.4 COMPOUNDING ANALYSIS

The DCF criteria of investment evaluation are based on the concept of time value
of money. The time value of money has its logic in the fact that investors have
ample investment opportunities available to them, and therefore, one rupee received
today is not same in value as one rupee received after a period of time since one
rupee received today can be invested at a rate of interest. The rate of interest
depends on the risk of investment. Higher the risk, higher the rate of interest
expected. If there is no risk, the rate of interest (called risk-free rate) will be low,
say, 5–10 per cent.

There are basically two ways for accounting for the time value of money:
 Compounding
 Discounting

A. Compounding

Suppose that an investor can invest Rs 100 today in a bank at an interest of 12 per
cent for one year. How much amount would he receive after a year? He will
receive his principal as well as interest on the principal. That is; 100 + 12% × 100
= 100 × 112% = 100 × 1.12 = Rs 112. Notice that Rs 112 is the compound or
future value (F) of the present amount (P) of Rs 100 at an interest rate of (i) of 12
per cent for a period (n) of one year. Thus

F = P + iP = P (1 + i) = 100 (1.12) = Rs 112.

If the investment is made for two years, the investor will receive interest on
the interest amount earned during the first year:

F = P (1 + i) (1 + i) = P (1 + i)2 = 100 (1.12)2 = 100 (1.2544) = Rs 125.44

Similarly the present amount of Rs 100 invested at 12 per cent for 3 years
will grow to:  F = 100 (1.12) (1.12) (1.12) = 100 (1.12)3 = 100 (1.4049) = Rs
140.49; for 4 years: 100 (1.12) (1.12) (1.12) (1.12) = 100 (1.12)4 =
100 (1.5735) = Rs 157.35 and so on.

Compound Value of a Lump Sum From the preceding discussion, we
can write the formula for calculating the future value (F) of a lump sum today (P)
at a given rate of interest (i) for given period of time (n) as follows:

F = P (1 + i)n (1)

The term (1 + i)n is the compound (future) value factor, of Re 1 for a given
rate of interest, i and time period, n, i.e. CVF, i, n. It always has a value greater
than 1 for positive i, indicating that CVF increases with increase in either i or n or
both.

In the earlier example, the values 1.12, 1.2544, 1.4049 and 1.5735 are
CVF of Re 1 at 12 per cent rate of interest respectively for year 1, 2, 3 and 4.
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Using Eq. (1) CVFs can be calculated for any combination of interest rate and
time period. Table A in Appendix at the end of the book provides precalculated
CVFs for a range of periods and rates of interest.

Illustration 4.1

Jacob is considering investing of Rs 15,000 in a public sector company’s bonds
at a rate of interest of 16 per cent per year for 7 years. How much amount would
he get after 7 years? The compound value can be found as follows:

F = 15,000 (1.16)7 = 15,000 × CVF, .16, 7

The term (1.16)7 gives CVF, which can be obtained from Table A in the
Appendix. Reading through seventh row for 7 year period and 16 per cent
column, we get CVF of 2.826. Thus the compound half-yearly, for finding out
the compound value of the lump sum of Rs 15,000 invested today at 16 per cent
per annum for 7 years is:

F = 15,000 × 2.826 = Rs 42,390

Multiperiod Compounding Let us assume in Illustration 5.1 that the
company will compound interest half-yearly (semi-annually) instead of annually.
Investor will gain as he will get interest on half-yearly interest. Since interest will be
compounded half-yearly, the half-yearly interest rate of 8 per cent and 14 half
yearly periods will be considered:

F = 
2

1
2


  
 

n
iP (2)

= 
7 2

.1615,000 1
2


  
 

 = 15,000 (1.08)14

From Table A in the Appendix, we find that CVF at 8 per cent interest for
14 periods is 2.937. Thus, the compound value of Rs 15,000 is:

F = 15,000 × 2.937 = Rs 44,055

Would the compound value of Jacob’s investment of Rs 15,000 be different
if the company compounds interest quarterly? The quarterly rate of interest will be
4 per cent and number of quarterly periods will be 28. Thus

F = 
4

1
4


  
 

n
iP  = 15,000 

7 4
.161
4


  
 

= 15,000 (1.04)28 = 15,000 (2.999) = Rs 44.995

We can observe that the compound value increases further under quarterly
compounding.

The phenomenon of compounding interest more than once in a year is called
multiperiod compounding. The compound value increases as the frequency of
compounding in a year increases. Eq. (1) can be modified as follows to find
compound value under multiperiod compound:
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F = 1


  
 

n m
iP
m

where m is the number of compounding in a year.

Compound Value of an Annuity An annuity is a fixed payment or receipt
of each period for a specified number of periods. Let us assume that an investor
decides to deposit Rs 100 at the end of each for 4 years at 10 per cent rate of
interest. Thus Rs 100 deposited at the end of first year will compound for 3 years,
Rs 100 at the end of second year for 2 years, Rs 100 at the end of third year for
one year and Rs 100 at the end of fourth year would remain constant. Thus the
compound value will be as given below:

End of year 1F = 100 (1.10)3 = 100 (1.331) = 331.1

2F = 100 (1.10)2 = 100 (1.210) = 121.0

3F = 100 (1.10)1 = 100 (1.100) = 110.0

4F = 100 (1.10)0 = 100 (1.000) = 100.0

Total compound value 100 (4.641) = 464.1

As can be observed from the table, we can obtain the compound value of
an annuity (A) by aggregating CVFs for the given periods and then multiplying by
the amount of annuity. For example:

F= A (1 + i)3 + A (1 + i)2 + A (1 + i) + A = A [(1 + i)3 + (1 + i)2 + (1 + i) + 1]

= 100 [(1.10)3 + (1.10)2 + (1.10)1 + 1] = 100 [1.331 + 1.210 + 1.100 + 1]

= 100 (4.641) = Rs 464.1

The factor 4.641 is the compound value factor of an annuity of Re 1 for 4
years at 10 per cent rate of interest. A short-cut formula for calculating the compound
value of an annuity is as follows:

F = A
(1 ) 1  
 
  

ni

i
(3)

The expression [(1 + i)n – 1] i gives the compound value factor for an
annuity of Re 1 for a given rate of interest, i and time period, n, i.e., CVAF, i, n.
Table B in the Appendix at the end of the book provides precalculated compound
value factor for an annuity, CVFA, of Re 1 for a range of interest rates and periods
of time.
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Illustration 4.2

A person deposits Rs 10,000 at the end of each year for 5 years at 12 per cent
rate of interest. How much would the annuity accumulate to at the end of the fifth
year?

Looking up the fifth row and 12 per cent column in Table B, we obtain
CVAF of 6.353. Thus

F = A (CVAF, 12%, 5) = 10,000 × 6.353 = Rs 63,530

If the interest is compounded quarterly, how much will be the compound value?
For quarterly compounding, interest rate of 3 per cent and time period of 20
periods will be considered. Returning to Table B we find that:

F = 2,500 × 26.870 = Rs 67,175

Sinking Fund Suppose you want to accumulate Rs 4,00,000 at the
end of 10 years to pay for the acquisition of a flat. If the interest rate is 12 per cent,
how much amount should you invest each year  so that it grows to Rs 4,00,000 at
the end of 10 years? This is a sinking fund problem. A fund which is created out of
fixed payments each year for a specified period of time is called sinking fund.

The desired sum of Rs 4,00,000 is the compound value of an annuity, say,
A, at 12 per cent rate of interest for 10 years. Thus

F = A (CVAF, 12%, 10)

4,00,000 = A (17.549)

A = 4,00,000 (1/17.549)

 = 4,00,000 (0.57) = Rs 22,800

It may be noticed that the future sum, Rs 4,00,000, is multiplied by the
reciprocal of the compound value annuity factor (CVAF, .057 = (1/17.549), to
obtain the amount of annuity.

The reciprocal of CVAF is called the sinking fund factor (SFF).

B. Discounting

Suppose a bank offers to an investor to return a sum of Rs 115 in exchange for Rs
100 to be deposited by the investor today. Should he accept the offer? His decision
will depend on the rate of interest which he can earn on his Rs 100 from an
alternative investment of similar risk. Suppose the investor’s rate of interest is 11
per cent. The alternative investment opportunity will provide the investor Rs
100 (1.11) = Rs 111 after a year. Since the bank is offering more than this amount,
the investor should accept the offer. Let us ask a different question. Between what
amount today (P) and Rs 115 after a year (F ), will the investor be indifferent? He
will be indifferent to that amount of which Rs 115 is exactly equal to 111 per cent
or 1.11 times. Thus

F = P (1 + i)
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P = 
(1 )

F
i

115 = P (1.11)

P = 
115
1.11

 = Rs 103.60

Note that Rs 103.60 invested today at 11 per cent grows to Rs 115 after a
year. Rs 103.60 is the present or discounted value of Rs 115. That is:

F = P (1 + i)2

115 = P (1.11)2

therefore, P = 
2(1 )

F

i

P = 
2

115

(1.11)
 = 115 × 0.912

The formula for calculating the present value (P) of a lump sum in future (F)
at a given rate of interest (i) for given periods of time is as follows:

F = P (1 + i)n

P = F 1

(1 )

 
 

  
ni

(4)

The term 1/(1 + i)n provides the present value factor of Re 1 for a given rate
of interest, i and time period, n, i.e. PVF, i, n, (it may be written as PVF, i, n). It
always has a value lesser than 1 for positive i, indicating that PVF decreases with
increase in either i or n or both. Table C in the Appendix at the end of the book
provides precalculated PVFs.

Present Value of an Annuity Suppose a pers on pays Rs 10,000 at
the end of each year for 5 years into a public provident fund. The interest rate
being 12 per cent per year. What is the present value of the series of Rs 10,000
paid each year for 5 years? We can treat each payment as a lump sum and calculate
the present value as follows:

End of year 1P = 
1

110,000 = 10,000 0.893 = Rs 8,930
(1.12)

 
 

  

2P = 
2

110,000 = 10,000 0.797 = Rs 6,360
(1.12)

 
 

  

3P = 
3

110,000 = 10,000 0.712 = Rs 7,120
(1.12)

 
 

  

4P = 
4

110,000 = 10,000 0.636 = Rs 6,360
(1.12)
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5P = 
5

110,000 = 10,000 0.576 = Rs 5,760
(1.12)

10,000 × 3.614 = Rs 36,140

 
 

  

Aggregating PVFs (of a lump sum of Re 1) for the given periods and then
multiplying by the amount of annuity. Thus

2 3 4 5

2 3 4 5

2 3 4 5

(1 ) (1 ) (1 ) (1 ) (1 )

1 1 1 1 1
(1 ) (1 ) (1 ) (1 ) (1 )

1 1 1 1 110,000
(1.12) (1.12) (1.12) (1.12) (1.12)

10,000 [0.893 0.797 0.712 0.636 0.576]

10,000 3.614 Rs

    
    

 
     

      
 

     
  

    
  

A A A A AP
i i i i i

A
i i i i i

36,140

The factor 3.614 is the present value factor of an annuity of Re 1 for 5 years
at 12 per cent rate of interest. A short-cut formula for calculating the present value
of an annuity is as follows:

11
(1 )

   
 
  

ni
P A

i (5)

Table D in the Appendix at the end of the book provides precalculated
present value factor for an annuity of Re 1 for a given rate of interest, i and time
period, n, i.e. PVFA i, n, for a range of interest rates and periods of time.

Illustration 4.3

Anant Rao is considering of paying Rs 5,000 half-yearly into his public provident
fund for 10 years. Suppose the interest rate is 12 per cent per annum. How
much is the present value of his payment? Since the annuity is in terms of half-
yearly payments, the number of periods to be considered is 20 and half-yearly
interest to be 6 per cent. Referring to Table D of Appendix, the present value
may be calculated as follows:

P = 5,000 × PVAF, 6%, 20 = 5,000 × 11.470 = Rs 57,350

Capital Recovery The reciprocal of the present value annuity factor is
called the capital recovery factor (CRF). It is useful in determining the income to
be earned to recover an investment at a given rate of interest.

Suppose person is considering investing Rs 20,000 today for a period of 3
years. If he expects a return of 16 per cent per year, how much annual income
should he earn? The amount of Rs 20,000 is the present value of a 3-year annuity,
A, given the rate of interest of 15 per cent. Thus
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= (PVAF, 16%, 3)

20,000 = (2.246)

120,000 20,000 0.445 Rs 8,900
2.246
      

P A

A

A

It may be observed that the present sum, Rs 20,000, is multiplied by the
reciprocal of the present value annuity factor, PVAF, 0.445 = (1/2.246) to obtain
the amount of annuity.

4.5 FUTURE AND PRESENT VALUE OF AN ANNUITY

Annuity is a fixed payment (or receipt) each year for a specified number
of years. If you rent a flat and promise to make a series of payments over an
agreed period, you have created an annuity. The equal instalments loans from the
house financing companies or employers are common examples of annuities. The
compound value of an annuity cannot be computed directly from Equation (2).
Let us illustrate the computation of the compound value of an annuity.

Ilustration 4.4
Excel Application 1:  Future Value of a Single Cash Flow

We can use the Excel built-in function, FV, to find out the future value of a single cash
flow. FV function is given as follows:

FV (RATE, NPER, PMT, PV, TYPE)

RATE is the discount or the interest rate for a period. NPER is the number of periods.
PV is the present value. PMT is the equal payment (annuity) each period and TYPE
indicates the timing of cash flow, occurring either in the beginning or at the end of the
period. PMT and TYPE parameters are used while dealing with annuities. In the
calculation of the future value of a single cash flow, we will set them to 0.

In the worksheet below, we use the values of parameters as given in
Illustration 5.2. You can find the future value in C5 by entering the formula: FV (C4, C3,
0, –C2, 0). We get the same result as in Illustration 2.2. We enter negative sign for PV;
that is –C2. If we do not do so, we shall obtain negative value for FV. You can also find
the future value if you write the formula for Equation (2) as given in column C10.
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Suppose a constant sum of Re 1 is deposited in a savings account at the
end of each year for four years at 6 per cent interest. This implies that Re 1
deposited at the end of the first year will grow for 3 years, Re 1 at the end of
second year for 2 years, Re 1 at the end of the third year for 1 year and Re 1 at the
end of the fourth year will not yield any interest. Using the concept of the compound
value of a lump sum, we can compute the value of annuity. The compound value of
Re 1 deposited in the first year will be: 1 × 1.063 = Rs 1.191, that of Re 1
deposited in the second year will be: Re 1 × 1.062 = Rs 1.124 and Re 1 deposited
at the end of third year will grow to: Re 1 × 1.061 = Rs 1.06 and Re 1 deposited
at the end of fourth year will remain Re 1. The aggregate compound value of Re 1
deposited at the end of each year for four years would be: 1.191 + 1.124 + 1.060
+ 1.00 = Rs 4.375. This is the compound value of an annuity of Re 1 for four
years at 6 per cent rate of interest. The graphic presentation of the compound
value of an annuity of Re 1 is shown in Table 4.1. It can be seen that for a given
interest rate, the compound value increases over a period.

The computations can be expressed as follows:

3 2
4

3 2
4

(1 ) (1 ) (1 )

[(1 ) (1 ) (1 ) 1]

F A i A i A i A

F A i i i
                 (6)

In Equation (6) A is the annuity. We can extend Equation (6) for n periods
and rewrite it as follows:

(1 ) 1n

n

i
F A

i                                    (7)

The term within brackets is the compound value factor for an annuity of
Re 1, which we shall refer as CVFA. Consider an example.

Suppose Rs 100 are deposited at the end of each of the next three years
at 10 per cent interest rate. With a scientific calculator, the compound value, using
Equation (7) is calculated as follows:

3(1.10) 1
100 100 × 3.31 Rs 331

0.10
F

It would be quite difficult to solve Equation (7) manually if n is very large.
Either using a scientific calculator or a table, like Table 4.1, of pre-calculated
compound values of an annuity of Re 1 can facilitate our calculations. Table B at
the end of this book gives compound value factors for an annuity of Re 1 for a
large combinations of time periods (n) and rates of interest (i). Table B is constructed
under the assumption that the funds are deposited at the end of a period. CVFA
should be ascertained from the table to find out the future value of the annuity. We
can also write Equation (7) as follows:
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,

Future value Annuity cash flow × Compound
value factor for annuity of Re1

× CVFAn n iF A
(8)

CVFA
n,i

 is the compound value factor of an annuity of Re 1 for n number of
years at i rate of interest.

Illustration 4.5:  Future Value of an Annuity

Suppose that a firm deposits Rs 5,000 at the end of each year for four years at
6 per cent rate of interest. How much would this annuity accumulate at the end
of the fourth year? From Table B, we find that fourth year row and 6 per cent
column give us a CVFA of 4.3746. If we multiply 4.375 by Rs 5,000, we obtain
a compound value of Rs 21,875:

4 4,0.065,000(CVFA ) 5,000 × 4.3746 Rs 21,873F

Sinking Fund Suppose that we want to accumulate Rs 21,875 at the end of four
years from now. How much should we deposit each year at an interest rate of 6
per cent so that it grows to Rs 21,875 at the end of fourth year? We know from
Illustration 4.5 that the answer is Rs 5,000 each year. The problem posed is the
reversal of the situation in Illustration 4.5; we are given the future amount and we
have to calculate the annual payments. Sinking fund is a fund, which is created
out of fixed payments each period to accumulate to a future sum after a specified
period. For example, companies generally create sinking funds to retire bonds
(debentures) on maturity.

Table 4.1:  Compound Value Factor of an Annuity (CVFA) of Re 1

Interest Rate

Period 1% 2% 3% 4% 5% 10% 15% 20% 25% 30%

1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

2 2.010 2.020 2.030 2.040 2.050 2.100 2.150 2.200 2.250 2.300

3 3.030 3.060 3.091 3.122 3.153 3.310 3.473 3.640 3.813 3.990

4 4.060 4.122 4.184 4.246 4.310 4.641 4.993 5.368 5.766 6.187

5 5.101 5.204 5.309 5.416 5.526 6.105 6.742 7.442 8.207 9.043

6 6.152 6.308 6.468 6.633 6.802 7.716 8.754 9.930 11.259 12.756

7 7.214 7.434 7.662 7.898 8.142 9.487 11.067 12.916 15.073 17.583

8 8.286 8.583 8.892 9.214 9.549 11.436 13.727 16.499 19.842 23.858

9 9.369 9.755 10.159 10.583 11.027 13.579 16.786 20.799 25.802 32.015

10 10.462 10.950 11.464 12.006 12.578 15.937 20.304 25.959 33.253 42.619
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Illustration 4.6

Excel Application 2: Future Value of an Annuity

The Excel FV function for an annuity is the same as for a single cash flow. Here we are
given value for PMT instead of PV. We will set a value with negative sign for PMT
(annuity) and a zero value for PV. We use the values for the parameters as given in
Illustration 2.3. In column C5 we write the formula: FV (C3, C4, -C2, 0, 0). FV of Rs 21,873
is the same as in Illustration 4.3.

Instead of the built-in Excel function, we can directly use Equation (5) to find the future
value. We can enter formula for Equation (5) and find the future value. We will get the
same result. You can enter the formula in column C10 and verify the RESULT.

The factor used to calculate the annuity for a given future sum is called the
sinking fund factor (SFF). SFF ranges between zero and 1.0. It is equal to the
reciprocal of the compound value factor for an annuity. In Illustration 4.3, the
reciprocal of CVFA of 4.3746 is: 1/4.3746 = 0.2286. When we multiply the
future sum of Rs 21,875 by SFF of 0.2286, we obtain an annuity of Rs 5,000.
The problem can be written as follows:

,

,

,

× CVFA
1

×
CVFA

× SFF

n n i

n
n i

n in

F A

A F

A F

The formula for sinking fund can be written as follows  as well:

Sinking fund (annuity)

= 
1 Re ofannuity an  offactor   valueCompound

 valueFuture
 (1 ) 1

n n

i
A F

i                        (9)

Applying Equation (9) to the above example, we obtain

1
21,875 × 21,875 × 0.2286 Rs 5,000

4.375
A



150   Self-Instructional Material

Decision Analysis

NOTES

The sinking fund factor is useful in determining the annual amount to be put
in a fund to repay bonds or debentures at the end of a specified period.

Illustration 4.7

Excel Application 3: Annuity of a Future Value (Sinking Fund)

The Excel function for finding an annuity for a given future amount is as follows:

PMT (RATE, NPER, PV, FV, TYPE)

We use the values for the parameters as given in Illustration 4.3. In column C5 we write
the formula: FV (C5, C4, –C2, –C3, 0). Note that we input both FV and PV and enter
negative sign for PMT. The value of PMT is Rs 5,000.

Instead of the built-in Excel function, we can enter formula or Equation (7) and find the
value of the sinking fund (annuity). We will get the same result. You can enter the
formula in column C10 and verify the result.

Present Value

We have so far shown how compounding technique can be used for adjusting for
the time value of money. It increases an investor’s analytical power to compare
cash flows that are separated by more than one period, given her interest rate per
period. With the compounding technique, the amount of present cash can be
converted into an amount of cash of equivalent value in future. However, it is a
common practice to translate future cash flows into their present values. Present
value of a future cash flow (inflow or outflow) is the amount of current cash that is
of equivalent value to the decision maker. Discounting is the process of determining
present values of a series of future cash flows. The compound interest rate used
for discounting cash flows is also called the discount rate.

Present  Value of a Single Cash Flow

We have shown earlier that an investor with an interest rate, i of, say 10 per cent,
per year would remain indifferent between Re 1 now and Re 1 × 1.101 = Rs 1.10
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one year from now, or Re 1 × 1.102 = Rs 1.21 after two years, or Re 1 × 1.103 =
Rs 1.33 after 3 years. We can say that, given 10 per cent interest rate, the present
value of Rs 1.10 after one year is: 1.10/1.101 = Re 1; of Rs 1.21 after two years
is: 1.21/1.102 = Re 1; of Rs 1.331 after three years is: 1.331/1.103 = Re 1. We
can now ask a related question: How much would the investor give up now to get
an amount of Re 1 at the end of one year? Assuming a 10 per cent interest rate, we
know that an amount sacrificed in the beginning of year will grow to 110 per cent
or 1.10 after a year. Thus the amount to be sacrificed today would be: 1/1.10 =
Rs 0.909. In other words, at a 10 per cent rate, Re 1 to be received after a year
is 110 per cent of Re 0.909 sacrificed now. Stated differently, Re 0.909 deposited
now at 10 per cent rate of interest will grow to Re 1 after one year. If Re 1 is
received after two years, then the amount needed to be sacrificed today would be:
1/1.102 = Rs 0.826.

How can we express the present value calculations formally? Let i represent
the interest rate per period, n the number of periods, F the future value (or cash
flow) and P the present value (cash flow). We know the future value after one
year, F

1
 (viz., present value (principal) plus interest), will be

1 (1 )F P i

The present value, P, will be equal to

1
1(1 )

F
P

i

The future value after two years is
2

2 (1 )F P i

The present value, P, will be

2
2(1 )

F
P

i

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

(1 )
(1 )

1

(1 )

nn
nn

n n

F
P F i

i

P F
i

                       
 (10)

The term in parentheses is the discount factor or present value factor
(PVF), and it is always less than 1.0 for positive i, indicating that a future amount
has a smaller present value. We can rewrite Equation (10) as follows:

,

Present value Future value ×

Present value factor of Re 1

× PVFn n iPV F
          

(11)
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PVF
n,i

 is the present value factor for n periods at i rate of interest.

When we want to calculate the present value factor, we can use a scientific
calculator. Alternatively, we can use a table of pre-calculated present value factors
like Table 4.2. You can refer to Table C at the end of this book, which gives the
pre-calculated present values of Re 1 after n number of years at i rates of interest.
To find out the present value of a future amount, we have simply to find out the
present value factor (PVF) for given n and i from Table C and multiply by the
future amount.

Illustration 4.8:  Present Value of a Lump Sum

Suppose that an investor wants to find out the present value of Rs 50,000 to be
received after 15 years. Her interest rate is 9 per cent. First, we will find out the
present value factor from Table C. When we read row 15 and 9 per cent column,
we get 0.275 as the present value factor. Multiplying 0.275 by Rs 50,000, we
obtain Rs 13,750 as the present value:

15,0.0950,000 × PVF 50,000 × 0.275 Rs 13,750PV

What would be the present value if Rs 50,000 were received after 20 years?
The present value factor (PVF) for 20 years at 9 per cent rate of interest is 0.178.
Thus the present value of Rs 50,000 is 50,000 × 0.178 = Rs 8,900.

The present values decline for given interest rate as the time period increases.
Similarly, given the Time period, present values would decline as the interest rate
increases. In a Table 4.2 we show the present value of Re 1 (Y-axis) for different
rates over a period of time. It can be seen from the figure that the present value
declines as interest rates increase and the time lengthens.

Table 4.2:  Present Value Factor of a Lump Sum of Re 1

Interest Rate

Period 1% 2% 3% 4% 5% 10% 15% 20% 25% 30%

1 0.990 0.980 0.971 0.962 0.952 0.909 0.870 0.833 0.800 0.769
2 0.980 0.961 0.943 0.925 0.907 0.826 0.756 0.694 0.640 0.592
3 0.971 0.942 0.915 0.889 0.864 0.751 0.658 0.579 0.512 0.455
4 0.961 0.924 0.888 0.855 0.823 0.683 0.572 0.482 0.410 0.350
5 0.951 0.906 0.863 0.822 0.784 0.621 0.497 0.402 0.328 0.269
6 0.942 0.888 0.837 0.790 0.746 0.564 0.432 0.335 0.262 0.207
7 0.933 0.871 0.813 0.760 0.711 0.513 0.376 0.279 0.210 0.159
8 0.923 0.853 0.789 0.731 0.677 0.467 0.327 0.233 0.168 0.123
9 0.914 0.837 0.766 0.703 0.645 0.424 0.284 0.194 0.134 0.094
10 0.905 0.820 0.744 0.676 0.614 0.386 0.247 0.162 0.107 0.073

Present Value of an Annuity

An investor may have an investment opportunity of receiving an annuity — a
constant periodic amount—for a certain specified number of years. The present
value of an annuity cannot be found out by using Equation (8). We will have to find
out the present value of the annual amount every year and will have to aggregate
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all the present values to get the total present value of the annuity. For example, an
investor, who has a required interest rate as 10 per cent per year, may have an
opportunity to receive an annuity of Re 1 for four years. The present value of Re
1 received after one year is, P = 1/(1.10) = Re 0.909, after two years, P = 1/
(1.10)2 = Re 0.826, after three years, P = 1/(1.10)3 = Re 0.751 and after four
years, P = 1/(1.10)4 = Re 0.683. Thus the total present value of an annuity of Re
1 for four years is  Rs 3.169 as shown below:

2 3 4

1 1 1 1

(1.10) (1.10) (1.10) (1.10)
P

0.909 0.826 0.751 0.683 Rs 3.169

Figure 4.1:  Present value of Re 1 in future

Illustration 4.9
Excel Application 2.4: Present Value of a Single Cash Flow

We can find the present value of a single cash flow in Excel by using the built-in PV
function:

PV (RATE, NPER, PMT, FV, TYPE)

The function is similar to FV function except the change in places for PV and FV.

We use the values of parameters as given in Illustration 2.4. We enter in column C5 the
formula: PV (C4, C3, 0, –C2, 0). We get the same result as in Illustration 2.4. We enter
negative sign for FV; that is –C2. This is done to avoid getting the negative value for
PV.

You can also find the present value by directly using Equation (10). You write the
formula for Equation (10) as given in column C10 and obtain exactly the same results.
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If Re 1 were received as a lump sum at the end of the fourth year, the
present value would be only Re 0.683. Notice that the present value factors of Re
1 after one, two, three and four years can be separately ascertained from Table C
given at the end of this book, and when they are aggregated, we obtain the present
value of the annuity of Re 1 for four years. The present value of an annuity of Re 1
for four years at 10 per cent interest rate is shown in Figure 4.2. It can be noticed
that the present value declines over period for a given discount rate.

End of Year

      0 1 2 3 4

Re 1 Re 1 Re 1 Re 1 Receipt at the end of year
Rs 0.909
Rs 0.826
Rs 0.751
Rs 0.683

Rs 3.169 Present Value

Figure 4.2: Graphic representation of present value of
an annuity of Re 1 at 10%

The computation of the present value of an annuity can be written in the
following general form:
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A is a constant cash flow each year. The above equation can be solved and
expressed in the following alternate ways:

1
1

(1 ) 1(1 )

(1 )

nn

n

ii
P A A

i i i

1 1

1
n

P A
i i i

(12)

In Equation (12), the term within the parentheses is the present value
factor of an annuity of re 1, which we would cal PVFA. It is the sum of single-
payment present value factors.

To illustrate, let us suppose that a person receives an annuity of Rs 5,000
for four years. If the rate of interest is 10 per cent, the present value of Rs 5,000
annuity is

4

1 1
5,000

0.10 0.10(1.10)

5,000 × (10 6.830) 5,000 × 3.170 Rs 15,850

P
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It can be realized that the present value calculations of an annuity for a long
period would be extremely cumbersome without a scientific calculator. We can
use a table of the pre-calculated present values of an annuity of Re 1 as shown in
Figure 4.2. Table D at the end of this book gives present values of an annuity of
Re 1 for numerous combinations of time periods and rates of interest. To compute
the present value of an annuity, we should simply find out the appropriate factor
from Table D and multiply it by the annuity value. In our example, the value 3.170,
solved by using Equation (12), could be ascertained directly from Table D. Reading
fourth year row and 10 per cent column, the value is 3.170. Equation (10) can
also be written as follows:

Present value = Annuity × Present value of an annuity factor of Re 1

P = A × PVFA
n, i

(13)

PVFA
n,i

 is present value factor of an annuity of Re 1 for n periods at i rate
of interest. Applying the formula and using Table D, we get:

PV = 5,000 (PVFA
4,0.10

) = 5,000 × 3.170 = Rs 15,850

Table 4.3:  Present Value Factor of an Annuity of Re 1

Interest Rate

Period 1% 2% 3% 4% 5% 10% 15% 20% 25% 30%

1 0.990 0.980 0.971 0.962 0.952 0.909 0.870 0.833 0.800 0.769
2 1.970 1.942 1.913 1.886 1.859 1.736 1.626 1.528 1.440 1.361
3 2.941 2.884 2.829 2.775 2.723 2.487 2.283 2.106 1.952 1.816
4 3.902 3.808 3.717 3.630 3.546 3.170 2.855 2.589 2.362 2.166
5 4.853 4.713 4.580 4.452 4.329 3.791 3.352 2.991 2.689 2.436
6 5.795 5.601 5.417 5.242 5.076 4.355 3.784 3.326 2.951 2.643
7 6.728 6.742 6.230 6.002 5.786 4.868 4.160 3.605 3.161 2.802
8 7.652 7.325 7.020 6.733 6.463 5.335 4.487 3.837 3.329 2.925
9 8.566 8.162 7.786 7.435 7.108 5.759 4.772 4.031 3.463 3.019
10 9.471 8.983 8.530 8.111 7.722 6.145 5.019 4.192 3.571 3.092

Capital Recovery and Loan Amortisation

If we make an investment today for a given period of time at a specified rate of
interest, we may like to know the annual income. Capital recovery is the annuity
of an investment made today for a specified period of time at a given rate of
interest.

The reciprocal of the present value annuity factor is called the Capital
Recovery Factor (CRF). From Equation (13) we know:

,× PVFAn iP A

,

1

PVFAn i

A P
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Illustration 4.10
Excel Application  2.5: Present Value of an Annuity

The Excel PV function for an annuity is the same as for a single cash flow. Here we are
given value for PMT instead of FV. We will set a value with negative sign for PMT
(annuity) and a zero value for FV. We use the values for the parameters as given in the
preceding example. In column C5 we write the formula: PV (C3, C4, –C2, 0, 0). PV of Rs
21,873 is the same as in the preceding example.

Instead of the built-in Excel function, we can directly use Equation (13) to
find the present value. We can enter formula for Equation (13) and find the present
value. We will get the same result. You can enter the formula in column C10 and verify
the result.

Thus

Sinking fund = Present value × Capital recovery (annuity) recovery factor of Re 1
A = P × CRFn,i (14)

Suppose that you plan to invest Rs 10,000 today for a period of four years.
If your interest rate is 10 per cent, how much income per year should you receive
to recover your investment? Using Equation (12), the problem can be solved as
follows:

4

1
10,000

1 1
0.10 0.10 × (1.10)

1
10,000 10,000 × 0.3155 Rs 3,155

3.170

A

It would be thus clear that the term 0.3155 is the capital recovery factor
and it is reciprocal of the present value factor of an annuity of Re 1. The annuity is
found out by multiplying the amount of investment by CRF.

Capital recovery factor helps in the preparation of a loan amortisation
schedule or loan repayment schedule. Consider Illustration 4.12
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Illustration 4.11
Excel Application 6: Capital Recovery

The Excel function for finding an annuity (capital recovery) for a given present value is
the same as for finding the sinking fund. PV replaces FV in the formula.

We use the values for the parameters as given in the example above. In
column C5 we write the formula: FV (C5, C4, –C2, C3, 0). Note that we input both FV and
PV and enter negative sign for PMT. The value of PMT is Rs 3,155.

Illustration 4.12:  Loan Amortisation

Suppose you have borrowed a 3-year loan of Rs 10,000 at 9 per cent from
your employer to buy a motorcycle. If your employer requires three equal end-
of-year repayments, then the annual instalment will be

3,0.0910,000 × PVFA

10,000 × 2.531

10,000
Rs 3,951

2.531

A

A

A

By paying Rs 3,951 each year for three years, you shall completely pay-
off your loan with 9 per cent interest. This can be observed from the loan-
amortisation schedule given in Table 4.4.

Table 4.4:  Loan Amortisation Schedule

End Payment Interest Principal Outstanding
of Year Repayment Balance

0 10,000
1 3,951 900 3,051 6,949
2 3,951 625 3,326 3,623
3 3,951 326 3,625* 0

* Rounding off error.

You pay Rs 3,951 at the end of each year. At the end of the first year, Rs
900 of this amount is interest (Rs 10,000 × 0.09), and the remaining amount (Rs
3,051) is applied towards the repayment of principal. The balance of loan at the
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beginning of the second year is Rs 6,949 (Rs 10,000 – Rs 3,051). As for the first
year, calculations for interest and principal repayment can be made for the second
and third years. At the end of the third year, the loan is completely paid-off.

Present Value of Perpetuity

Perpetuity is an annuity that occurs indefinitely. Perpetuities are not very common
in financial decision-making. But one can find a few examples. For instance, in the
case of irredeemable preference shares (i.e. preference shares without a
maturity), the company is expected to pay preference dividend perpetually. By
definition, in a perpetuity, time period, n, is so large (mathematically n approaches
infinity, ¥) that the expression (1 + i)n in Equation (12) tends to become zero, and
the formula for a perpetuity simply becomes

Perpetuity
Present value of a perpetuity = 

Interest rate
A

P
i

           
  (15)

To take an example, let us assume that an investor expects a perpetual sum
of Rs 500 annually from his investment. What is the present value of this perpetuity
if his interest rate is 10 per cent? Applying Equation (15), we get

P
500

0 10
5 000Rs 

Present Value of an Uneven Cash Flows

Investments made by of a firm do not frequently yield constant periodic cash flows
(annuity). In most instances the firm receives a stream of uneven cash flows. Thus
the present value factors for an annuity, as given in Table D, cannot be used.  The
procedure is to calculate the present value of each cash flow (using Table C) and
aggregate all present values. Consider the following illustration.

Illustration 4.13: Present Value of Uneven Cash Flows

Let us suppose that an investor has an opportunity of receiving Rs 1,000, Rs
1,500, Rs 800, Rs 1,100 and Rs 400 respectively at the end of each year through
five years. The investor's required rate of interest is 8 per cent. Find out the
present value of this stream of uneven cash flows. The present value is calculated
as follows:

2 3 4 5

1000 1,500 800 1,100 400
Present value =

(1.08) (1.08) (1.08) (1.08) (1.08)

The complication of solving this equation can be resolved by using Table B
at the end of the book. We can find out the appropriate present value factors
(PVFs) either from Table B or by using a calculator and multiply them by the
respective amount. The present value calculation is shown below:

1,.08 2,.08

3,.08 4,.08 5,.08

1,000 × PVF 1,500 × PVF 800 ×

PVF 1,100 × PVF 400 × PVF

1,000 × .926 1,500 × .857 800 × .794 1,100

× .735 400 × .681 Rs 3,927.60

PV



Decision Analysis

NOTES

Self-Instructional Material 159

The following equation can be used to calculate the present value of uneven
cash flows:

31 2
2 3

1

...
(1 ) (1 ) (1 ) (1 )

(1 )

n
n

n
t

t
t

A AA A
P

i i i i

A
P

i
        

(16)

In Equation (16) t indicates number of years, extending from one year to n
years. In operational terms, Equation (16) can be written as follows:

1 1, 2 2, 3 3, ,× PVF × PVF × PVF ... × PVFi i i n n iP A A A A

Illustration 4.14
Excel Application 7: Present Value of an Uneven Cash Flow

We can set the Excel worksheet to find the present value of an uneven series of cash
flows. In the worksheet below, the values for cash flows are entered in column C3 to
column C7. Years are entered in column B3 to column B7 and interest rate (10%) in
column A3. In column D3 to D7 we have entered formula for the present value factor
(PVF) for a single cash flow. For example, you can enter in column D3 the formula: (1/
(1+$A$3)^B3 and copy it to other columns. Since the interest rate will be same for all
years, we have set it constant by entering $A$3. When you multiply the values in
column C by the values in column D, you obtain the present value of each cash flow in
column E. The total present value is the sum of all individual present values. You can
get the total present value in column E8 by entering the formula: = SUM (E3:E7).

You can also use the built-in Excel function NPV to calculate the present
value of uneven cash flows:

NPV(RATE,VALUE1,VALUE2,…)

We enter in column E9 the formula: NPV (A3, C3:C7). We get the same result
as above. Note that there is no cash flow in year 0.

Present Value of Growing Annuity

In financial decision-making there are number of situations where cash flows may
grow at a constant rate. For example, in the case of companies, dividends are
expected to grow at a constant rate. Assume that to finance your post-graduate
studies in an evening college, you undertake a part-time job for 5 years. Your
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employer fixes an annual salary of Rs 1,000 with the provision that you will get
annual increment at the rate of 10 per cent. It means that you shall get the following
amounts from year 1 through year 5:

End of Year Amount of Salary (Rs)

1 1,000              = 1,000 × 1.100 1,000
2 1,000 × 1.10 = 1,000 × 1.101 1,100
3 1,100 × 1.10 = 1,000 × 1.102 1,210
4 1,210 × 1.10 = 1,000 × 1.103 1,331
5 1,331 × 1.10 = 1,000 × 1.104 1,464

If your required rate of return is 12 per cent, you can use the following
formula to calculate the present value of your salary:

0 1 2

1 2 3

3 4

4 5

1 2 3

4 5

1,000(1.10) 1,000(1.10) 1,000(1.10)

(1.12) (1.12) (1.12)

1,000(1.10) 1,000(1.10)

(1.12) (1.12)
1 1 1

1,000 × 1,100 × 1, 210 ×
(1.12) (1.12) (1.12)

1 1
1,331× 1,464 ×

(1.12) (1.12)

P

The calculations of present value is shown in Table 4.5.

Table 4.5: Present Value of a Growing Annuity

Year End Amount of PVF @ 12% PV of Salary
Salary (Rs) (Rs)

1 1,000 0.893 893
2 1,100 0.797 877
3 1,210 0.712 862
4 1,331 0.636 847
5 1,464 0.567 830

6,105 4,309

We can write the formula for calculating the present value of a growing
annuity as follows:

1 2 1

2 3

(1 ) (1 ) (1 )
...

(1 ) (1 ) (1 ) (1 )

n

n

A A g A g A g
P

i i i i

1 2 1

2 3

1 (1 ) (1 ) (1 )
...

(1 ) (1 ) (1 ) (1 )

n

n

g g g
P A

i i i i
 (17)

In Equation (17) g is the constant rate of growth of cash flows, and cash
flow in year 1 is A, in year two cash flow is A

2
 = A(1 + g)1, in year 3 cash flow is
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A
3
 = A(1 + g)2 and in year n cash flow is A

n
 = A(1 + g)n–1. We can simplify

Equation (17) to calculate the present value of a constantly growing annuity as
given below:

      
1 1 1

1

n
g

P A
i g i g i  

1
1

1

n
A g

P
i g i                         (18)

Let us apply Equation (18) to the above example (you can use a scientific
calculator with yx function):

5
1,000 1.10

1
0.12 0.10 1.12

50,000 1 0.9138  4,309

P

Rs

There is an alternative method of calculating the present value of growing
annuities. Let us define

1 1

1 1 *

g

i i

Solving the above equation, we obtain
*

1

i g
i

g

When we multiply both sides of Equation (17) by (1 + g), substitute 1/(1 + i*)
for (1 + g)/(1 + i) and define i* = (i - g) /  (1 + g), we obtain the following equation:

1 1

(1 ) * * 1 *
n

A
P

g i i i
                     (19)

Illustration 4.15:  Value of a Growing Annuity

A company paid a dividend of Rs 60 last year. The dividend stream commencing
one year is expected to grow at 10 per cent annum for 15 years and then ends.
If the discount rate is 21 per cent, what is the present value of the expected
series?

There is a long way to solve this problem. You may first calculate the series of
dividends over 15 years. Note that the first annuity (dividend) in year 1 will be:
60 ×1.10 = Rs 66. Similarly, dividends for other years can be calculated. Once
the dividends have been worked out, you can find their present value using the
21 per cent discount rate. This procedure is shown under Excel Application.

There is a short cut to solve the problem. You can use Equation (18) to find the
present value of the series of dividend as follows:

15

15

1
1

1

66 1.10
1

0.21 0.10 1.21

600 (1 0.909 ) 600 0.7606 Rs 456.36

n
A g

P
i g i

P
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Yet another alternative is to use Equation (19) as shown below.

15

0.11
* 0.10

1 1.10

66 1 1

1.10 0.10 0.10 1.10

60 7.606 Rs 456.36

i g
i

g

P

Illustration 4.16
Excel Application 8: Constantly Growing Annuity

In Illustration 2.7 the dividend is Rs 60 in the previous year. It will start growing from
year 1 at 10 per cent per annum for 15 years. The discount rate is 21 per cent. We need
to first compute the stream of dividends from 15 years and then calculate its present
value at 21 per cent. We can set up a worksheet for the purpose of making the calculations.
Dividend in year 1 is

D D g1 0
11

We can enter in column B5 the formula: B$3*(1+B$2)^A5 for calculating dividend in
year and copy it up to column B19. Columns B5-B19 show the dividend stream. We can
next use the Excel built-in NPV formula and calculate the present value of the dividend
stream.

NPV(RATE,VALUE1,VALUE2,…)

The present value of dividends is Rs 456.36.

We can use a short-cut method, Equation (18), for calculating the present
value of the dividend stream as shown in the worksheet below. We enter a formula for
Equation (18) in column C4:

= B5/(B1-B2)*(1-((1+B2)/(1+B1))^15)

The calculated present value, Rs 456.36, is the same.
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The problem in Illustration 4.15 is quite involved. You can easily solve it
with a scientific calculator. Alternatively, you can use Excel spreadsheet to solve it
(as shown above).

Present Value of Growing Perpetuities

Constantly growing perpetuities are annuities growing indefinitely. How can we
value a constantly growing perpetuity? Suppose dividends of Rs 66 after one year
in Illustration 4.15 are expected to grow at 10 percent indefinitely. The discount
rate is 21 per cent. Hence, the present value of dividends will be as follows:

2 1

2 3

66 66(1.10) 66(1.10) 66(1.10)
... ...

1.21 (1.21) (1.21) (1.21)

n

n
P

In mathematical term, we may say that in Equation (19) n—the symbol for
the number of years—is not finite and that it extends to infinity (µ). Then the
calculation of the present value of a constantly growing perpetuity is given by a
simple formula as follows:

A
P

i g                                        (20)

Value of an Annuity Due

The concepts of compound value and present value of an annuity discussed earlier
are based on the assumption that series of cash flows occur at the end of the
period. In practice, cash flows could take place at the beginning of the period.
When you buy a fridge on an instalment basis, the dealer requires you to make the
first payment immediately (viz. in the beginning of the first period) and subsequent
instalments in the beginning of each period. It is common in lease or hire purchase
contracts that lease or hire purchase payments are required to be made in the
beginning of each period. Lease is a contract to pay lease rentals (payments) for
the use of an asset. Hire purchase contract involves regular payments (instalments)
for acquiring (owning) an asset. Annuity due is a series of fixed receipts or payments
starting at the beginning of each period for a specified number of periods.

Future Value of an Annuity Due

How can we compute the compound value of an annuity due? Suppose you deposit
Re 1 in a savings account at the beginning of each year for 4 years to earn 6 per
cent interest? How much will be the compound value at the end of 4 years? You
may recall that when deposit of Re 1 made at the end of each year, the compound
value at the end of 4 years is Rs 4.375. However, Re 1 deposited in the beginning
of each of year 1 through year 4 will earn interest respectively for 4 years, 3 years,
2 years and 1 year:

4 3 2 11×1.06 1×1.06 1×1.06 1×1.06

1.262 1.191 1.124 1.06 Rs 4.637

F
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You can see that the compound value of an annuity due is more than of an
annuity because it earns extra interest for one year. If you multiply the compound
value of an annuity by (1+ i), you would get the compound value of an annuity
due. The formula for the compound value of an annuity due is as follows:

Future value of an annuity due
  = Future value of an annuity × (1 + i)

,× CVFA × (1 )n iA i                       (21)

(1 ) 1
(1 )

ni
A i

i
                      (22)

Thus the compound value of Re 1 deposited at the beginning of each year
for 4 years is

1 × 4.375 × 1.06 = Rs 4.637

The compound value annuity factors in Table B should be multiplied by
(1 + i) to obtain relevant factors for an annuity due.

Present Value of an Annuity Due

Let us consider a 4-year annuity of Re 1 each year, the interest rate being 10 per
cent. What is the present value of this annuity if each payment is made at the
beginning of the year? You may recall that when payments of Re 1 are made at
the end of each year, then the present value of the annuity is Rs 3.169 (see Figure
4.2). Note that if the first payment is made immediately, then its present value
would be the same (i.e. Re 1) and each year’s cash payment will be discounted by
one year less. This implies that the present value of an annuity due would be
higher than the present value of an annuity. Thus, the present value of the series of
Re 1 payments starting at the beginning of a period is

0 1 2 3

1 1 1 1

(1.10) (1.10) (1.10) (1.10)

1 0.909 0.826 0.751 Rs 3.487

PV

The formula for the present value of an annuity due is

Present value of an annuity due =

Present value of an annuity × (1 + i)

)1(PVFA

)1(
)1(

11

, iA

i
iii

AP

in

n



















                     
(23)

You can see that the present value of an annuity due is more than of an
annuity by the factor of (1 + i). If you multiply the present value of an annuity by
(1 + i), you would get the present value of an annuity due.
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Applying Equation (23), the present value of Re 1 paid at the beginning of
each year for 4 years is

1 × 3.170 × 1.10 = Rs 3.487

The present value annuity factors in Table D (at the end of the book) should
be multiplied by (1 + i) to obtain relevant factors for an annuity due.

4.6 INVESTMENT ANALYSIS

4.6.1 Investment Evaluation Criteria

Three steps are involved in the evaluation of an investment:

 Estimation of cash flows

 Estimation of the required rate of return (the opportunity cost of capital)

 Application of a decision rule for making the choice

The first two steps, discussed in the subsequent units, are assumed as given.
Thus, our discussion in this unit is confined to the third step. Specifically, we focus
on the merits and demerits of various decision rules.

4.6.2 Investment Decision Rule

The investment decision rules may be referred to as capital budgeting techniques,
or investment criteria. A sound appraisal technique should be used to measure the
economic worth of an investment project. The essential property of a sound
technique is that it should maximize the shareholders’ wealth. The following
characteristics should also be possessed by a sound investment evaluation
criterion:10

 It should consider all cash flows to determine the true profitability of the
project.

 It should provide for an objective and unambiguous way of separating good
projects from bad projects.

 It should help ranking of projects according to their true profitability.

 It should recognize the fact that bigger cash flows are preferable to smaller
ones and early cash flows are preferable to later ones.

 It should help to choose among mutually exclusive projects that project
which maximizes the shareholders’ wealth.

 It should be a criterion which is applicable to any conceivable investment
project independent of others.

These conditions will be clarified as we discuss the features of various
investment criteria in the following pages.
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4.6.3 Evaluation Criteria

A number of investment criteria (or capital budgeting techniques) are in use in
practice. They may be grouped in the following two categories:

1. Discounted Cash Flow (DCF) Criteria

 Net Present Value (NPV)

 Internal Rate of Return (IRR)

 Profitability Index (PI)

2. Non-discounted Cash Flow Criteria

 Payback Period (PB)

 Discounted Payback Period

 Accounting Rate of Return (ARR)

Discounted payback is a variation of the payback method. It involves
discounted cash flows, but, as we shall see later, it is not a true measure of investment
profitability. We will show in the following pages that the net present value criterion
is the most valid technique of evaluating an investment project. It is consistent with
the objective of maximizing the shareholders’ wealth.

(i) Net Present Value Method

The net present value (NPV) method is the classic economic method of evaluating
the investment proposals. It is a DCF technique that explicitly recognizes the time
value of money. It correctly postulates that cash flows arising at different time
periods differ in value and are comparable only when their equivalents—present
values—are found out. The following steps are involved in the calculation of NPV:

 Cash flows of the investment project should be forecasted based on realistic
assumptions.

 Appropriate discount rate should be identified to discount the forecasted
cash flows. The appropriate discount rate is the project’s opportunity cost
of capital, which is equal to the required rate of return expected by investors
on investments of equivalent risk.

 Present value of cash flows should be calculated using the opportunity cost
of capital as the discount rate.

 Net present value should be found out by subtracting present value of cash
outflows from present value of cash inflows. The project should be accepted
if NPV is positive (i.e., NPV > 0).

Let us consider an example.
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Illustration 4.17: Calculating Net Present Value

Assume that Project X costs Rs 2,500 now and is expected to generate year-
end cash inflows of Rs 900, Rs 800, Rs 700, Rs 600 and Rs 500 in years 1
through 5. The opportunity cost of the capital may be assumed to be 10 per
cent.

The net present value for Project X can be calculated by referring to the
present value table (Table C).  The calculations are shown below:

2 3 4 5

1, 0.10 2, 0.10 3, 0.10

4, 0.10 5, 0.10

Rs 900 Rs 800 Rs 700 Rs 600 Rs 500
NPV Rs 2,500

(1+0.10) (1+0.10) (1+0.10) (1+0.10) (1+0.10)

NPV [Rs 900(PVF )+Rs 800(PVF )+Rs 700(PVF )

+Rs 600(PVF )+Rs 500(PVF )]

 
      
  



Rs 2,500

NPV [Rs 900 0.909+Rs 800 0.826+Rs 700 0.751+Rs 600 0.683+Rs 500 0.620] Rs 2,500

NPV Rs 2,725 Rs 2,500=+ Rs 225

      
 

Project X’s present value of cash inflows (Rs 2,725) is greater than that of
cash outflow (Rs 2,500). Thus, it generates a positive net present value (NPV =
+ Rs 225). Project X adds to the wealth of owners; therefore, it shoul d be
accepted.

The formula for the net present value can be written as follows:
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(24)

where C
1
, C

2
... represent net cash inflows in year 1, 2..., k is the opportunity

cost of capital, C
0
 is the initial cost of the investment and n is the expected life of

the investment. It should be noted that the cost of capital, k, is assumed to be
known and is constant.

Why is NPV Important?

A question may be raised: why should a financial manager invest Rs 2,500 in
Project X? Project X should be undertaken if it is best for the company’s
shareholders; they would like their shares to be as valuable as possible. Let us
assume that the total market value of a hypothetical company is Rs 10,000, which
includes Rs 2,500 cash that can be invested in Project X. Thus the value of the
company’s other assets must be Rs 7,500. The company has to decide whether it
should spend cash and accept Project X or to keep the cash and reject Project X.
Clearly Project X is desirable since its PV (Rs 2,725) is greater than the Rs 2,500
cash. If Project X is accepted, the total market value of the firm will be: Rs 7,500
+ PV of Project X = Rs 7,500 + Rs 2,725 = Rs 10,225; that is, an increase by Rs
225. The company’s total market value would remain only Rs 10,000 if Project X
were rejected.



168   Self-Instructional Material

Decision Analysis

NOTES

Why should the PV of Project X reflect in the company’s market value? To
answer this question, let us assume that a new company X with Project X as the
only asset is formed. What is the value of the company? We know from our earlier
discussion on valuation of shares in Unit 3 that the market value of a company’s
shares is equal to the present value of the expected dividends. Since Project X is
the only asset of Company X, the expected dividends would be equal to the
forecasted cash flows from Project X. Investors would discount the forecasted
dividends at a rate of return expected on securities equivalent in risk to company
X. The rate used by investors to discount dividends is exactly the rate, which we
should use to discount cash flows of Project X. The calculation of the PV of
Project X is a replication of the process, which shareholders will be following in
valuing the shares of company X. Once we find out the value of Project X, as a
separate venture, we can add it to the value of other assets to find out the portfolio
value.

Illustration 4.18:

Excel Application 9: Calculation of NPV

We can easily calculate NPV using the Excel financial function for NPV. The spreadsheet
on the right side gives the cash flows of the project. We write the NPV formula in
column C8: =NPV(0.10,C3:C7)+C2. You may note that 0.10 (10 per cent) is the discount
rate. The project cash flows from year 1 through 5 are contained in column C3 through
column

C7. The initial cash flow (that is, cash flow in year 0) is added.

A B C D E

1 Year Cash flow PVF at 10% PV

2 0 C0 –2500 1.000 –2500

3 1 C1 900 0.909 818

4 2 C2 800 0.826 661

5 3 C3 700 0.751 526

6 4 C4 600 0.683 410

7 5 C5 500 0.621 310

8 NPV 226 SUM(E2:E7) 226

9      NPV(0.1,C3:C7)+C2

10

The difficult part in the calculation of the PV of an investment project is the
precise measurement of the discount rate. Funds available with a company can
either be invested in projects or given to shareholders. Shareholders can invest
funds distributed to them in financial assets. Therefore, the discount rate is the
opportunity cost of investing in projects rather than in capital markets. Obviously,
the opportunity cost concept makes sense when financial assets are of equivalent
risk as compared to the project.
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Table 4.6: Interpretation of NPV

Amount  outstanding Return  on outstanding Total  outstanding Repayment from Balance
in the beginning amount at 10% flows cash at the end outstanding

Year Rs Rs Rs Rs Rs

1 2,725.00 272.50 2,997.50 900 2,097.50

2 2,097.50 209.75 2,307.25 800 1,507.25

3 1,507.25 150.73 1,657.98 700 957.98

4 957.98 95.80 1,053.78 600 453.78

5 453.78 45.38 499.16 500 (0.84)*

* Rounding off error.

An alternate interpretation of the positive net present value of an investment
is that it represents the maximum amount a firm would be ready to pay for purchasing
the opportunity of making investment, or the amount at which the firm would be
willing to sell the right to invest without being financially worse-off. The net present
value (Rs 225) can also be interpreted to represent the amount the firm could raise
at the required rate of return (10%), in addition to the initial cash outlay (Rs 2,500),
to distribute immediately to its shareholders and by the end of the projects’ life to
have paid off all the capital raised and return on it.11 The point is illustrated by the
calculations shown in Table 4.6.

Calculations in Table 4.6 are based on the assumption that the firm chooses
to receive the cash benefit resulting from the investment in the year it is made. Any
pattern of cash receipts, such that the net present value is equal to Rs 225, can be
selected. Thus, if the firm raises Rs 2,500 (the initial outlay) instead of  Rs 2,725
(initial outlay plus net present value) at 10 per cent rate of return, at the end of fifth
year after having paid the principal sum together with interest, it would be left with
Rs 363, whose present value at the beginning of the first year at 10 per cent
discount rate is Rs 225. It should be noted that the gain to shareholders would be
more if the rate of raising money is less than 10 per cent.

Acceptance Rule

It should be clear that the acceptance rule using the NPV method is to accept the
investment project if its net present value is positive (NPV > 0) and to reject it if
the net present value is negative (NPV < 0). Positive NPV contributes to the net
wealth of the shareholders, which should result in the increased price of a firm’s
share. The positive net present value will result only if the project generates cash
inflows at a rate higher than the opportunity cost of capital. A project with zero
NPV (NPV = 0) may be accepted. A zero NPV implies that project generates
cash flows at a rate just equal to the opportunity cost of capital. The NPV
acceptance rules are:

 Accept the project when NPV is positiveNPV > 0

 Reject the project when NPV is negative NPV < 0

 May accept the project when NPV is zero: NPV = 0
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The NPV method can be used to select between mutually exclusive projects;
the one with the higher NPV should be selected. Using the NPV method, projects
would be ranked in order of net present values; that is, first rank will be given to
the project with highest positive net present value and so on.

Evaluation of the NPV Method

NPV is the true measure of an investment’s profitability. It provides the most
acceptable investment rule for the following reasons:

 Time value. It recognizes the time value of money—a rupee received today
is worth more than a rupee received tomorrow.

 Measure of true profitability. It uses all cash flows occurring over the
entire life of the project in calculating its worth. Hence, it is a measure of the
project’s true profitability. The NPV method relies on estimated cash flows
and the discount rate rather than any arbitrary assumptions, or subjective
considerations.

 Value-additivity. The discounting process facilitates measuring cash flows
in terms of present values; that is, in terms of equivalent, current rupees.
Therefore, the NPVs of projects can be added. For example, NPV (A +
B) = NPV (A) + NPV (B). This is called the value-additivity principle. It
implies that if we know the NPVs of individual projects, the value of the
firm will increase by the sum of their NPVs. We can also say that if we
know values of individual assets, the firm’s value can simply be found by
adding their values. The value-additivity is an important property of an
investment criterion because it means that each project can be evaluated,
independent of others, on its own merit.

 Shareholder value. The NPV method is always consistent with the
objective of the shareholder value maximisation. This is the greatest virtue
of the method.

Are there any limitations in using the NPV rule? The NPV method is
a theoretically sound method. In practice, it may pose some computational
problems.

 Cash flow estimation. The NPV method is easy to use if forecasted cash
flows are known. In practice, it is quite difficult to obtain the estimates of
cash flows due to uncertainty.

 Discount rate. It is also difficult in practice to precisely measure the discount
rate.

 Mutually exclusive projects. Further, caution needs to be applied in using
the NPV method when alternative (mutually exclusive) projects with unequal
lives, or under funds constraint are evaluated. The NPV rule may not give
unambiguous results in these situations.
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 Ranking of projects. It should be noted that the ranking of investment
projects as per the NPV rule is not independent of the discount rates.12 Let
us consider an example.

Suppose two projects—A and B—both costing Rs 50 each. Project A
returns Rs 100 after one year and Rs 25 after two years. On the other hand,
Project B returns Rs 30 after one year and  Rs 100 after two years. At discount
rates of 5 per cent and 10 per cent, the NPV of projects and their ranking are as
follows:

NPV at 5% Rank NPV at 10% Rank

Project A 67.92 II 61.57 I

Project B 69.27 I 59.91 II

It can be seen that the project ranking is reversed when the discount rate is
changed from 5 per cent to 10 per cent. The reason lies in the cash flow patterns.
The impact of the discounting becomes more severe for the cash flow occurring
later in the life of the project; the higher is the discount rate, the higher would be
the discounting impact. In the case of Project B, the larger cash flows come later
in the life. Their present value will decline as the discount rate increases.

(ii) Internal Rate of Return Method

The Internal Rate of Return (IRR) method is another discounted cash flow technique,
which takes account of the magnitude and timing of cash flows.13 Other terms
used to describe the IRR method are yield on an investment, marginal efficiency of
capital, rate of return over cost, time-adjusted rate of internal return and so on.
The concept of internal rate of return is quite simple to understand in the case of a
one-period project. Assume that you deposit Rs 10,000 with a bank and would
get back Rs 10,800 after one year. The true rate of return on your investment
would be:

8%or,08.0108.1000,10
000,10

800,10

000,10

10,00010,800
return of Rate 




The amount that you would obtain in the future (Rs 10,800) would consist
of your investment (Rs 10,000) plus return on your investment (0.08 ́  Rs 10,000):

10,000 (1.08) = 10,800

10,000 = 
10,800

(1.08)

You may observe that the rate of return of your investment (8 per cent)
makes the discounted (present) value of your cash inflow (Rs 10,800) equal to
your investment (Rs 10,000).

We can now develop a formula for the rate of return (r) on an investment
(C

0
) that generates a single cash flow after one period (C

1
) as follows:
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Equation (25) can be rewritten as follows:
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From Equation (26), you may notice that the rate of return, r, depends on
the project’s cash flows, rather than any outside factor. Therefore, it is referred to
as the internal rate of return. The internal rate of return (IRR) is the rate that
equates the investment outlay with the present value of cash inflow received after
one period. This also implies that the rate of return is the discount rate which
makes NPV = 0. There is no satisfactory way of defining the true rate of return of
a long-term asset. IRR is the best available concept. We shall see that although it
is a very frequently used concept in finance, yet at times it can be a misleading
measure of investment worth.14 IRR can be determined by solving the following
equation for r:
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It can be noticed that the IRR equation is the same as the one used for the
NPV method. In the NPV method, the required rate of return, k, is known and
the net present value is found, while in the IRR method the value of r has to be
determined at which the net present value becomes zero.

Uneven Cash Flows: Calculating IRR by Trial and Error

The value of r in Equation (27) can be found out by trial and error. The approach
is to select any discount rate to compute the present value of cash inflows. If the
calculated present value of the expected cash inflow is lower than the present
value of cash outflows, a lower rate should be tried. On the other hand, a higher
value should be tried if the present value of inflows is higher than the present value
of outflows. This process will be repeated unless the net present value becomes
zero. The following illustration explains the procedure of calculating IRRL
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Illustration 4.19: Trial and Error Method for Calculating IRR

A project costs Rs 16,000 and is expected to generate cash inflows of Rs 8,000,
Rs 7,000 and Rs 6,000 at the end of each year for next 3 years. We know that
IRR is the rate at which project will have a zero NPV. As a first step, we try
(arbitrarily) a 20 per cent discount rate. The project’s NPV at 20 per cent is:

1, 0.20 2, 0.20 3, 0.20NPV Rs 16,000+Rs 8,000(PVF )+Rs 7,000(PVF ) + Rs 6,000(PVF )

Rs 16,000+Rs 8,000 0.833+Rs 7,000 0.694 + Rs 6,000 0.579
Rs 16,000+Rs 14,996= Rs  1,004

 
    
  

A negative NPV of Rs 1,004 at 20 per cent indicates that the project’s
true rate of return is lower than 20 per cent. Let us try 16 per cent as the discount
rate. At 16 per cent, the project’s NPV is:

1, 0.16 2, 0.16 3, 0.16NPV Rs 16,000+Rs 8,000(PVF )+Rs 7,000(PVF )+Rs 6,000(PVF )
Rs 16,000+Rs 8,000 0.862+Rs 7,000 0.743+Rs 6,000 0.641
Rs 16,000+Rs 15,943= Rs 57

 
    
  

Since the project’s NPV is still negative at 16 per cent, a rate lower than 16
per cent should be tried. When we select 15 per cent as the trial rate, we find that
the project’s NPV is Rs 200:

1, 0.15 2, 0.15 3, 0.15NPV Rs 16,000 + Rs 8,000(PVF ) + Rs 7,000(PVF ) + Rs 6,000(PVF )
Rs 16,000 + Rs 8,000 0.870 + Rs 7,000 0.756 + Rs 6,000 0.658
Rs 16,000 + Rs 16,200 = Rs 200

 
    
 

The true rate of return should lie between 15–16 per cent. We can find out
a close approximation of the rate of return by the method of linear interpolation as
follows:

Difference

PV required Rs 16,000

200
PV at lower rate, 15% 16,200

257
PV at higher rate, 16% 15,943

r = 15% + (16% – 15%)200/257

   = 15% + 0.80% = 15.8%

Level Cash Flows

An easy procedure can be followed to calculate the IRR for a project that produces
level or equal cash flows each period. To illustrate, let us assume that an investment
would cost Rs 20,000 and provide annual cash inflow of Rs 5,430 for 6 years. If
the opportunity cost of capital is 10 per cent, what is the investment’s NPV? The
Rs 5,430 is an annuity for 6 years. The NPV can be found as follows:

3,648 Rs=4.3555,430 Rs+20,000 Rs =)5,430(PVFA Rs +20,000 Rs=NPV 6,0.10 
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How much is the project’s IRR? The IRR of the investment can be found
out as follows:

683.3
5,430 Rs

20,000 Rs
PVFA

)5,430(PVFA Rs20,000 Rs
0=)5,430(PVFA Rs+20,000 RsNPV

6,

6,

6,






r

r

r

The rate, which gives a PVFA of 3.683 for 6 years, is the project’s internal
rate of return. Looking up PVFA in Table (given at the end of the book) across the
6-year row, we find it approximately under the 16 per cent column. Thus, 16 per
cent is the project’s IRR that equates the present value of the initial cash outlay (Rs
20,000) with the constant annual cash inflows (Rs 5,430 per year) for 6 years.

NPV Profile and IRR

We repeat to emphasise that NPV of a project declines as the discount rate
increases, and for discount rates higher than the project’s IRR, NPV will be negative.
NPV profile of the project at various discount rates is shown in Table 4.17.  At 16
per cent, the NPV is zero; therefore, it is the IRR of the project.

Table 4.7 NPV Profile

1 NPV Profile

Discount
2 Cash Flow rate NPV

3 – 20000 0% 12,580

4 5430 5% 7,561

5 5430 10% 3,649

6 5430 15% 550

7 5430 16% 0

8 5430 20% (1,942)

9 5430 25% (3,974)

Acceptance Rule

The accept-or-reject rule, using the IRR method, is to accept the project if its
internal rate of return is higher than the opportunity cost of capital (r > k). Note
that k is also known as the required rate of return, or the cut-off, or hurdle rate.
The project shall be rejected if its internal rate of return is lower than the opportunity
cost of capital (r < k). The decision maker may remain indifferent if the internal
rate of return is equal to the opportunity cost of capital. Thus the IRR acceptance
rules are:

 Accept the project when r > k

 Reject the project when r < k

 May accept the project when r = k

The reasoning for the acceptance rule becomes clear if we plot NPVs and
discount rates for the project given in Table 2.2 on a graph like Figure 2.1. It can
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be seen that if the discount rate is less than 16 per cent IRR, then the project has
positive NPV; if it is equal to IRR, the project has a zero NPV; and if it is greater
than IRR, the project has negative NPV. Thus, when we compare IRR of the
project with the opportunity cost of capital, we are in fact trying to ascertain
whether the project’s NPV is positive or not. In case of independent projects,
IRR and NPV rules will give the same results if the firm has no shortage of funds.

Illustration 4.20:
Excel Application 10: Calculation of IRR

We can easily calculate IRR using the Excel function for IRR. The spreadsheet below
gives the cash flows of the project. We write the IRR formula in column C7: =IRR(C3:C6).
The project cash flows, including the cash outlay in the beginning (C

0
 in year 0) are

contained in column C3 through column C6. It is optional to include the “guess” rate in
the formula.

Evaluation of IRR Method

IRR method is like the NPV method. It is a popular investment criterion since it
measures profitability as a percentage and can be easily compared with the
opportunity cost of capital. IRR method has following merits:

 Time value The IRR method recognizes the time value of money.

 Profitability measure It considers all cash flows occurring over the entire
life of the project to calculate its rate of return.

 Acceptance rule It generally gives the same acceptance rule as the NPV
method.

 Shareholder  value It is consistent with the shareholders’ wealth
maximisation objective. Whenever a project’s IRR is greater than the
opportunity cost of capital, the shareholders’ wealth will be enhanced.

Like the NPV method, the IRR method is also theoretically a sound
investment evaluation criterion. However, IRR rule can give misleading and
inconsistent results under certain circumstances. Here we briefly mention the
problems that IRR method may suffer from.
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 Multiple rates A project may have multiple rates, or it may not have a
unique rate of return. As we explain later on, these problems arise
because of the mathematics of IRR computation.

 Mutually exclusive projects It may also fail to indicate a correct choice
between mutually exclusive projects under certain situations. This pitfall
of the IRR method is elaborated later on in this unit.

 Value additivity Unlike in the case of the NPV method, the value
additivity principle does not hold when the IRR method is used—IRRs
of projects do not add.15 Thus, for Projects A and B, IRR(A) + IRR(B)
need not be equal to IRR (A + B). Consider an example given below.

The NPV and IRR of Projects A and B are given below:

Project C0 C1 NPV @ 10% IRR

(Rs) (Rs) (Rs) (%)

A – 100 + 120 + 9.1 20.0
B – 150 + 168 + 2.7 12.0

A + B – 250 + 288 + 11.8 15.2

It can be seen from the example that NPVs of projects add:

%2.1512%+20%)IRR()IRR(+)IRR(

while,8.117.21.9)(NPV)(NPV)(NPV




BABA

BABA

Profitability Index

Yet another time-adjusted method of evaluating the investment proposals is the
benefit-cost  (B/C) ratio or profitability index (PI). Profitability index is the ratio
of the present value of cash inflows, at the required rate of return, to the initial cash
outflow of the investment. The formula for calculating benefit-cost ratio or
profitability index is as follows:
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Illustration 4.21: PI of Uneven Cash Flows

The initial cash outlay of a project is Rs 100,000 and it can generate cash inflow
of Rs 40,000, Rs 30,000, Rs 50,000 and Rs 20,000 in year 1 through 4. Assume
a 10 per cent rate of discount. The PV of cash inflows at 10 per cent discount
rate is:

.1235.1
100,000 Rs

112,350Rs
PI

12,350 Rs=100,000 Rs112,350 RsNPV
0.6820,000 Rs+0.75150,000 Rs+0.82630,000 Rs+0.90940,000 Rs=

)20,000(PVF Rs+)50,000(PVF Rs+)30,000(PVF Rs+)40,000(PVF RsPV 0.10 4,0.10 3,0.10 2,0.10 1,
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Acceptance Rule

The following are the PI acceptance rules:

 Accept the project when PI is greater than one PI > 1

 Reject the project when PI is less than one PI < 1

 May accept the project when PI is equal to one PI = 1

The project with positive NPV will have PI greater than one. PI less than
means that the project’s NPV is negative.

Evaluation of PI Method

Like the NPV and IRR rules, PI is a conceptually sound method of appraising
investment projects. It is a variation of the NPV method, and requires the same
computations as the NPV method.

 Time value It recognizes the time value of money.

 Value maximisation It is consistent with the shareholder value
maximisation principle. A project with PI greater than one will have positive
NPV and if accepted, it will increase share-holders’ wealth.

 Relative profitability In the PI method, since the present value of cash
inflows is divided by the initial cash outflow, it is a relative measure of a
project’s profitability.

Like NPV method, PI criterion also requires calculation of cash flows and
estimate of the discount rate. In practice, estimation of cash flows and discount
rate pose problems.

(iv) Payback

The payback (PB) is one of the most popular and widely recognized traditional
methods of evaluating investment proposals. Payback is the number of years
required to recover the original cash outlay invested in a project. If the project
generates constant annual cash inflows, the payback period can be computed by
dividing cash outlay by the annual cash inflow. That is:

C

C0

Inflow Cash Annual

Investment Initial
=Payback  (29)

Illustration 4.22: Payback (Constant Cash Flows)

Assume that a project requires an outlay of Rs 50,000 and yields annual cash
inflow of Rs 12,500 for 7 years. The payback period for the project is:

years 4
12,000 Rs

50,000 Rs
PB 

Unequal cash flows In case of unequal cash inflows, the payback period
can be found out by adding up the cash inflows until the total is equal to the initial
cash outlay. Consider the following example.
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Illustration 4.23: Payback (Uneven Cash Flows)

Suppose that a project requires a cash outlay of Rs 20,000, and generates cash
inflows of Rs 8,000; Rs 7,000; Rs 4,000; and Rs 3,000 during the next 4 years.
What is the project’s payback? When we add up the cash inflows, we find that
in the first three years Rs 19,000 of the original outlay is recovered. In the fourth
year cash inflow generated is Rs 3,000 and only Rs 1,000 of the original outlay
remains to be recovered. Assuming that the cash inflows occur evenly during the
year, the time required to recover Rs 1,000 will be (Rs 1,000/Rs 3,000) ́  12
months = 4 months. Thus, the payback period is 3 years and 4 months.

Acceptance Rule

Many firms use the payback period as an investment evaluation criterion and a
method of ranking projects. They compare the project’s payback with a
predetermined, standard payback. The project would be accepted if its payback
period is less than the maximum or standard payback period set by management.
As a ranking method, it gives highest ranking to the project, which has the shortest
payback period and lowest ranking to the project with highest payback period.
Thus, if the firm has to choose between two mutually exclusive projects, the project
with shorter payback period will be selected.

Evaluation of Payback

Payback is a popular investment criterion in practice. It is considered to have
certain virtues.

 Simplicity. The most significant merit of payback is that it is simple to
understand and easy to calculate. The business executives consider the
simplicity of method as a virtue. This is evident from their heavy reliance on
it for appraising investment proposals in practice.

 Cost effective. Payback method costs less than most of the sophisticated
techniques that require a lot of the analysts’ time and the use of computers.

 Short-term effects. A company can have more favourable short-run effects
on earnings per share by setting up a shorter standard payback period.16 It
should, however, be remembered that this may not be a wise long-term
policy as the company may have to sacrifice its future growth for current
earnings.

 Risk shield. The risk of the project can be tackled by having a shorter
standard payback period as it may ensure guarantee against loss. A company
has to invest in many projects where the cash inflows and life expectancies
are highly uncertain. Under such circumstances, payback may become
important, not so much as a measure of profitability but as a means of
establishing an upper bound on the acceptable degree of risk.17



Decision Analysis

NOTES

Self-Instructional Material 179

 Liquidity. The emphasis in payback is on the early recovery of the
investment. Thus, it gives an insight into the liquidity of the project. The
funds so released can be put to other uses.

In spite of its simplicity and the so-called virtues, the payback may not be a
desirable investment criterion since it suffers from a number of serious limitations:

 Cash flows after payback. Payback fails to take account of the cash
inflows earned after the payback period. For example, consider the
following projects X and Y:

Cash Flows (Rs)

Project C0 C1 C2 C3 Payback NPV

X – 4,000 0 4,000 2,000 2 years + 806

Y – 4,000 2,000 2.000 0 3 years – 530

As per the payback rule, both the projects are equally desirable since both
return the investment outlay in two years. If we assume an opportunity cost of 10
per cent, Project X yields a positive net present value of Rs 806 and Project Y
yields a negative net present value of Rs 530. As per the NPV rule, Project X
should be accepted and Project Y rejected. Payback rule gave wrong results
because it failed to consider Rs 2,000 cash flow in third year for Project X.

 Cash flows ignored. Payback is not an appropriate method of
measuring the profitability of an investment project as it does not consider
all cash inflows yielded by the project. Considering Project X again,
payback rule did not take into account its entire series of cash flows.

 Cash flow patterns. Payback fails to consider the pattern of cash
inflows, i.e., magnitude and timing of cash inflows. In other words, it
gives equal weights to returns of equal amounts even though they occur
in different time periods. For example, compare the following projects
C and D where they involve equal cash outlay and yield equal total cash
inflows over equal time periods:

Cash Flows (Rs)

Project C0 C1 C2 C3 Payback NPV

C – 5,000 3,000 2,000 2,000 2 years + 881
D – 5,000 2,000 3,000 2,000 2 years + 798

Using payback period, both projects are equally desirable. But Project C
should be preferable as larger cash inflows’ come earlier in its life. This is indicated
by the NPV rule; project C has higher NPV (Rs 881) than Project D (Rs 798) at
10 per cent opportunity cost. It should be thus clear that payback is not a measure
of profitability. As such, it is dangerous to use it as a decision criterion.

 Administrative difficulties. A firm may face difficulties in determining
the maximum acceptable payback period. There is no rational basis for
setting a maximum payback period. It is generally a subjective decision.



180   Self-Instructional Material

Decision Analysis

NOTES

 Inconsistent with shareholder value. Payback is not consistent with
the objective of maximizing the market value of the firm’s shares. Share
values do not depend on payback periods of investment projects.18

Let us re-emphasise that the payback is not a valid method for evaluating
the acceptability of the investment projects. It can, however, be used along with
the NPV rule as a first step in roughly screening the projects. In practice, the use
of DCF techniques has been increasing but payback continues to remain a popular
and primary method of investment evaluation (Exhibit 4.1).

EXHIBIT 4.1:  CAPITAL BUDGETING METHODS IN PRACTICE

 In a study of the capital budgeting practices of fourteen medium to large size
companies in India, it was found that all companies, except one, used payback.
With payback and/or other techniques, about two-thirds of companies used IRR
and about two-fifths NPV. IRR was found to be the second most popular method.

 The reasons for the popularity of payback in order of significance were stated to be
its simplicity to use and understand, its emphasis on the early recovery of
investment and focus on risk.

 It was also found that one-third of companies always insisted on the computation
of payback for all projects, one-third for majority of projects and remaining for
some of the projects. For about two-thirds of companies standard payback ranged
between 3 and 5 years.

 Reasons for the secondary role of DCF techniques in India included difficulty in
understanding and using these techniques, lack of qualified professionals and
unwillingness of top management to use DCF techniques. One large manufacturing
and marketing organisation mentioned that conditions of its business were such
that DCF techniques were not needed. Yet another company stated that replacement
projects were very frequent in the company, and it was not considered necessary
to use DCF techniques for evaluating such projects.

Source: Pandey, I.M., Capital Budgeting Practices of Indian Companies, MDI
Management Journal, Vol. 2, No. 1 (Jan. 1989).

Payback Reciprocal and the Rate of Return

Payback is considered theoretically useful in a few situations. One significant
argument in favour of payback is that its reciprocal is a good approximation of the
rate of return under certain conditions.19

The payback period is defined as follows:

C

C0

(annuity) inflowcash  Annual

investment Initial
=Payback  (30)

The formula for the present value of an annuity is given by the following
equation as discussed in Unit 2. (i in the original equation is being replaced by r,
the internal rate of return).
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where C
0
 is the initial investment, C is annual cash inflow, r is rate of return

and n is the life of investment.

In Equation (31), the first right-hand term is the reciprocal of the payback
period. The second right-hand term is payback reciprocal multiplied by 1/(1 + r)n.
If n is very large or extends to infinity, the second term becomes insignificant
(almost equal to zero), and we are left with the term C/C

0
. Thus, IRR is equal to

the reciprocal of payback.20

The reciprocal of payback will be a close approximation of the internal rate
of return if the following two conditions are satisfied:

 The life of the project is large or at least twice the payback period.
 The project generates equal annual cash inflows.

The payback reciprocal is a useful technique to quickly estimate the true
rate of return. But its major limitation is that every investment project does not
satisfy the conditions on which this method is based. When the useful life of the
project is not at least twice the payback period, the payback reciprocal will always
exceed the rate of return. Similarly, it cannot be used as an approximation of the
rate of return if the project yields uneven cash inflows.

(v) Discounted Payback Period

One of the serious objections to the payback method is that it does not discount
the cash flows for calculating the payback period. We can discount cash flows
and then calculate the payback. The discounted payback period is the number
of periods taken in recovering the investment outlay on the present value basis.
The discounted payback period still fails to consider the cash flows occurring after
the payback period.

Let us consider an example. Projects P and Q involve the same outlay of Rs
4,000 each. The opportunity cost of capital may be assumed as 10 per cent. The
cash flows of the projects and their discounted payback periods are shown in
Table 4.8.
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Table 4.8: Discounted Payback Illustrated

Cash Flows (Rs)
Simple Discounted NPV at

C0 C1 C2 C3 C4 PB PB 10%

P – 4,000 3,000 1,000 1,000 1,000 2 yrs — —
PV of cash flows – 4,000 2,727 826 751 683 2.6 yrs 987
Q – 4,000 0 4,000 1,000 2,000 2 yrs — —

PV of cash flows – 4,000 0 3,304 751 1,366 2.9 yrs 1,421

The projects are indicated of same desirability by the simple payback period.
When cash flows are discounted to calculate the discounted payback period,
Project P recovers the investment outlay faster than Project Q, and therefore, it
would be preferred over Project Q. Discounted payback period for a project will
be always higher than simple payback period because its calculation is based on
the discounted cash flows. Discounted payback rule is better as it discounts the
cash flows until the outlay is recovered. But it does not help much. It does not take
into consideration the entire series of cash flows. It can be seen in our example
that if we use the NPV rule, Project Q  (with higher discounted payback period)
is better.

(vi) Accounting Rate of Return Method

The Accounting Rate of Return (ARR), also known as the Return On
Investment (ROI), uses accounting information, as revealed by financial statements,
to measure the profitability of an investment. The accounting rate of return is the
ratio of the average after tax profit divided by the average investment. The average
investment would be equal to half of the original investment if it were depreciated
constantly. Alternatively, it can be found out by dividing the total of the investment’s
book values after depreciation by the life of the project. The accounting rate of
return, thus, is an average rate and can be determined by the following equation:

investment Average

income Average
ARR  (32)

In Equation (32) average income should be defined in terms of earnings
after taxes without an adjustment for interest viz. EBIT (1 – T) or net operating
profit after tax. Thus

2)(

/)1(EBIT

ARR
0

1

n

n

t
t

II

nT

















 (33)

where EBIT is earnings before interest and taxes, T tax rate, I
0
 book value

of investment in the beginning, I
n
 book value of investment at the end of n number

of years.21
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Illustration 4.24: Accounting Rate of Return

A project will cost Rs 40,000. Its stream of earnings before depreciation, interest
and taxes (EBDIT) during first year through five years is expected to be Rs
10,000, Rs 12,000, Rs 14,000, Rs 16,000 and Rs 20,000. Assume a 50 per
cent tax rate and depreciation on straight-line basis. Project’s ARR is computed
in Table 4.9.

centper  16100
20,000

3,200
=Return of Rate Accounting 

A variation of the ARR method is to divide average earnings after taxes by
the original cost of the project instead of the average cost. Thus, using this version,
the ARR in Illustration 2.6 would be: Rs 3,200  Rs 40,000  100 = 8 per cent.
This version of the ARR method is less consistent as earnings are averaged but
investment is not.22

Table 4.9: Calculation of Accounting Rate of Return

(Rs)

Period 1 2 3 4 5 Average

Earnings before depreciation, 10,000 12,000 14,000 16,000 20,000 14,400
interest and taxes (EBDIT)

Depreciation 18,000 18,000 18,000 18,000 18,000 18,000

Earnings before interest and taxes (EBIT) 12,000 14,000 16,000 18,000 12,000 16,400

Taxes at 50% 11,000 12,000 13,000 14,000 16,000 13,200

Earnings before interest and after taxes 1,000 12,000 13,000 14,000 16,000 13,200
[EBIT (1– T)]

Book value of investment:

Beginning 40,000 32,000 24,000 16,000 18,000

Ending 32,000 24,000 16,000 18,000 —

Average 36,000 28,000 20,000 12,000 14,000 20,000

Acceptance Rule

As an accept-or-reject criterion, this method will accept all those projects whose
ARR is higher than the minimum rate established by the management and reject
those projects which have ARR less than the minimum rate. This method would
rank a project as number one if it has highest ARR and lowest rank would be
assigned to the project with lowest ARR.

Evaluation of ARR Method

The ARR method may claim some merits:

 Simplicity The ARR method is simple to understand and use. It does not
involve complicated computations.
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 Accounting data The ARR can be readily calculated from the accounting
data; unlike in the NPV and IRR methods, no adjustments are required to
arrive at cash flows of the project.

 Accounting profitability The ARR rule incorporates the entire stream of
income in calculating the project’s profitability.

The ARR is a method commonly understood by accountants, and frequently
used as a performance measure. As a decision criterion, however, it has serious
shortcomings.

 Cash flows ignored The ARR method uses accounting profits, not
cash flows, in appraising the projects. Accounting profits are based on
arbitrary assumptions and choices and also include non-cash items. It
is, therefore, inappropriate to rely on them for measuring the acceptability
of the investment projects.

 Time value ignored The averaging of income ignores the time value
of money. In fact, this procedure gives more weightage to the distant
receipts.

 Arbitrary cut-off The firm employing the ARR rule uses an arbitrary
cut-off yardstick. Generally, the yardstick is the firm’s current return on
its assets (book-value). Because of this, the growth companies earning
very high rates on their existing assets may reject profitable projects
(i.e., with positive NPVs) and the less profitable companies may accept
bad projects (i.e., with negative NPVs).

The ARR method continues to be used as a performance evaluation and
control measure in practice. But its use as an investment criterion is certainly
undesirable. It may lead to unprofitable allocation of capital.

4.7 SUMMARY

In this unit, you have learned that:

 Financial decisions directly concern the firm’s decision to acquire or dispose
off assets and require commitment or recommitment of funds on a continuous
basis.

 The discounted cash flow(DCF) criteria of investment evaluation are based
on the concept of time value of money. The time value of money has its logic
in the fact that investors have ample investment opportunities available to
them. Therefore, one rupee received today is not same in value as one
rupee received after a period of time since one rupee received today can be
invested at a rate of interest.

 Annuity is a fixed payment each year for a specified number of years.
Perpetuity is an annuity that occurs indefinitely.
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 Discounting is the process of determining present values of a series of future
cash flows. The compound interest rate used for discounting cash flows is
also called the discount rate.

 The net present value (NPV) method is a classic economic method of
evaluating the investment proposals.

 The DCF technique explicitly recognizes the time value of money. It correctly
postulated that cash flows arising at different time periods differ in value and
are comparable only when their equivalents are found out.

 The accounting rate of return (ARR) also known as the return on investment
(ROI)uses accounting information as revealed by financial statements, to
measure the profitability of an investment.

 The internal rate of return (IRR) method is another discounted cash flow
technique which takes account of the magnitude and timing of cash flows.

4.8 KEY TERMS

 Annuity: A fixed payment (or receipt) each year for a specified number of
years.

 Present value: An amount of current cash that is of equivalent value to the
decision maker.

 Perpetuity: An annuity that occurs indefinitely.

 Net present value (NPV): The classic economic method of evaluating
the investment proposals.

4.9 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Investments can be classified into expansion and diversification, replacement
and modernization, mutually exclusive investments, independent investments,
contingent investments.

2. Investment decisions are important because:
 They influence the firm’s growth in the long run.
 They affect the risk of the firm.
 They involve commitment of large amounts of funds.
 They are irreversible or reversible at substantial loss.
 They are among the most complex decisions to make.

3. The various methods of investment evaluation are payback criterion, internal
rate of return (IRR), met present value (NPV) method, accounting rate of
return (ARR), discounted cash flow (DCF) criterion.
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4.10 QUESTIONS AND EXERCISES

Short-Answer Questions

1. What is capital budgeting decision?

2. What is a capital investment reporting system?

3. What is capital recovery and how is it calculated?

Long-Answer questions

1. Explain compounding and discounting in detail.

2. Explain the various investment criteria in practice for making investment
analysis.

4.11 FURTHER READING/ENDNOTES
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Table E: Continuous Compounding of Re 1 ex and Continuous Discounting of Re 1

(ex) : )()(
)(

or1lim ni
nm

m
e

m
i






 



ex e–x ex e–x ex e–x

x Value Value x Value Value x Value Value

0.00 1.0000 1.00000 0.45 1.5683 .63763 0.90 2.4596 .40657
0.01 1.0110 0.99005 0.46 1.5841 .63128 0.91 2.4843 .40252
0.02 1.0202 .98020 0.47 1.6000 .62500 0.92 2.5093 .39852
0.03 1.0305 .97045 0.48 1.6161 .61878 0.93 2.5345 .39455
0.04 1.0408 .96079 0.49 1.6323 .61263 0.94 2.5600 .39063
0.05 1.0513 .95123 0.50 1.6487 .60653 0.95 2.5857 .38674
0.06 1.0618 .94176 0.51 1.6653 .60050 0.96 2.6117 .38298
0.07 1.0725 .93239 0.52 1.6820 .59452 0.97 2.6379 .37908
0.08 1.0833 .92312 0.53 1.6989 .58860 0.98 2.6645 .37531
0.09 1.0942 .91393 0.54 1.7160 .58275 0.99 2.6912 .37158
0.10 1.1052 .90484 0.55 1.7333 .57695 1.00 2.7183 .36788
0.11 1.1163 .89583 0.56 1.7307 .57121 1.20 3.3201 .30119
0.12 1.1275 .88692 0.57 1.7683 .56553 1.30 3.6693 .27253
0.13 1.1388 .87809 0.58 1.7860 .55990 1.40 4.0552 .24660
0.14 1.1503 .86936 0.59 1.8040 .55433 1.50 4.4817 .22313
0.15 1.1618 .86071 0.60 1.8221 .54881 1.60 4.9530 .20190
0.16 1.1735 .85214 0.61 1.8404 .54335 1.70 5.4739 .18268
0.17 1.1853 .84366 0.62 1.8589 .53794 1.80 6.0496 .16530
0.18 1.1972 .83527 0.63 1.8776 .53259 1.90 6.6859 .14957
0.19 1.2092 .82696 0.64 1.9865 .52729 2.00 7.3891 .13534
0.20 1.2214 .81873 0.65 1.9155 .52205 3.00 20.086 .04979
0.21 1.2337 .81058 0.66 1.9348 .51885 4.00 54.598 .01832
0.22 1.2461 .80252 0.67 1.9542 .51171 5.00 148.41 .00674
0.23 1.2586 .79453 0.68 1.9739 .50662 6.00 403.43 .00248
0.24 1.2712 .78663 0.69 1.9937 .50158 7.00 1096.6 .00091
0.25 1.2840 .77880 0.70 2.0138 .49659 8.00 2981.0 .00034
0.26 1.2969 .77105 0.71 2.0340 .49164 9.00 8103.1 .00012
0.27 1.3100 .76338 0.72 2.0544 .48675 10.00 22026.5 .00005
0.28 1.3231 .75578 0.73 2.0751 .48191
0.29 1.3364 .74826 0.74 2.0959 .47711
0.30 1.3499 .74082 0.75 2.1170 .47237
0.31 1.3634 .73345 0.76 2.1383 .46767
0.32 1.3771 .72615 0.77 2.1598 .46301
0.33 1.3910 .71892 0.78 2.1815 .45841
0.34 1.4049 .71177 0.79 2.2034 .45384
0.35 1.4191 .70569 0.80 2.2255 .44933
0.36 1.4333 .69768 0.81 2.2479 .44486
0.37 1.4477 .69073 0.82 2.2705 .44043
0.38 1.4623 .68386 0.83 2.2933 .43605
0.39 1.4770 .67707 0.84 2.3164 .43171
0.40 1.4918 .67032 0.85 2.3396 .42741
0.41 1.5068 .66365 0.86 2.3632 .42316
0.42 1.5220 .65705 0.87 2.3869 .41895
0.43 1.5373 .65051 0.88 2.4109 .41478
0.44 1.5527 .64404 0.89 2.4351 .41066
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5.0 INTRODUCTION

Assets can be real or financial; securities like shares and bonds are called financial
assets while physical assets like plant and machinery are called real assets. The
concepts of return and risk, as the determinants of value, are as fundamental and
valid to the valuation of securities as to that of physical assets. There is no easy
way to predict the prices of share and bonds and performance in the stock exchange.
The unpredictable nature of the security prices is, in fact, a logical and necessary
consequence of efficient capital markets. Efficient capital market implies a well-
informed, properly functioning capital market. It is possible to show why some
securities are priced higher than others by using the concept of present value. This
will help the financial manager to know the variables, which influence the security
prices. He can then design his investment and financing activities in a manner,
which exploits the relevant variables to maximize the market value of shares.

It should also be appreciated that ordinary shares are riskier than bonds (or
debentures), and also that some shares are more risky than others. It, therefore,
naturally follows that investors would commit funds to shares only when they expect
that rates of return are commensurate with risk. We know from our earlier discussion
in the preceding chapter that the present value formulae are capable of taking into
account both time and risk in the evaluation of assets and securities. What they
cannot do is: how to measure the degree of risk? For the purpose of our discussion,
we shall assume risk as known. A detailed analysis of risk is deferred to the next
unit.

5.1 UNIT OBJECTIVES

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

 Explain the fundamental characteristics of ordinary shares, preference shares
and bonds (or debentures)

 Appreciate the use of the present value concepts in the valuation of shares
and bonds

 Understand the linkage between the share values, earnings and dividends
and the required rate of return on the share

 Focus on the uses and misuses of price-earning (P/E) ratio

5.2 CONCEPTS OF VALUE

How are bonds and shares valued?1 What is the role of earnings per share (EPS)
and price-earning (P/E) ratios in the valuation of shares? EPS and P/E ratios are
the most frequently used concepts by the financial community. Do they really have
significance in the valuation of shares? Let us emphasise that the present value is
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the most valid and true concept of value. There are many other concepts of
value that are used for different purposes. These have been explained below:

5.2.1 Book Value

Book value is an accounting concept. Assets are recorded at historical cost, and
they are depreciated over years. Book value may include intangible assets at
acquisition cost minus amortised value. The book value of debt is stated at the
outstanding amount. The difference between the book values of assets and liabilities
is equal to shareholders’ funds or net worth. Book value per share is determined
as net worth divided by the number of shares outstanding. Book value reflects
historical cost, rather than value. Value is what an asset is worth today in terms of
its potential benefits.

5.2.2 Replacement Value

Replacement value is the amount that a company would be required to spend if it
were to replace its existing assets in the current condition. It is difficult to find cost
of assets currently being used by the company. Replacement value is also likely to
ignore the benefits of intangibles and the utility of existing assets.

5.2.3 Liquidation Value

Liquidation value is the amount that a company could realize if it sold its assets,
after having terminated its business. It would not include the value of intangibles
since the operations of the company are assumed to cease. Liquidation value is
generally a minimum value, which a company might accept if it sold its business.

5.2.4 Going Concern Value

Going concern value is the amount that a company could realize if it sold its business
as an operating business. Going concern value would always be higher than the
liquidation value, since it reflects the future value of assets and value of intangibles.

5.2.5 Market Value

Market value of an asset or security is the current price at which the asset or the
security is being sold or bought in the market. Market value per share is expected
to be higher than the book value per share for profitable, growing firms. A number
of factors influence the market value per share, and therefore, it shows wide
fluctuations. What is important is the long-term trend in the market value per share.
In an ideal situation, where the capital markets are efficient and in equilibrium, the
market value should be equal to present (or intrinsic) value of a share.

5.3 FEATURES OF A BOND

A bond is a long-term debt instrument or security. Bonds issued by the government
do not have any risk of default. The government will always honour obligations on
its bonds. Bonds of the public sector companies in India are generally secured,
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but they are not free from the risk of default. The private sector companies also
issue bonds, which are also called debentures in India.  A company in India can
issue secured or unsecured debentures. In the case of a bond or debenture, the
rate of interest is generally fixed and known to investors. The principal of a
redeemable bond or bond with a maturity is payable after a specified period,
called maturity period.

The main features of a bond or debenture are discussed below.
 Face value Face value is called par value. A bond (debenture) is

generally issued at a par value of Rs 100 or Rs 1,000, and interest is
paid on face value.

 Interest rate Interest rate is fixed and known to bondholders
(debenture-holders). Interest paid on a bond/debenture is tax deductible.
The interest rate is also called coupon rate. Coupons are detachable
certificates of interest.

 Maturity A bond (debenture) is generally issued for a specified period
of time. It is repaid on maturity.

 Redemption value The value that a bondholder (debenture-holder)
will get on maturity is called redemption, or maturity, value. A bond
(debenture) may be redeemed at par or at premium (more than par
value) or at discount (less than par value).

 Market value A bond (debenture) may be traded in a stock exchange.
The price at which it is currently sold or bought is called the market
value of the bond (debenture). Market value may be different from par
value or redemption value.

5.4 BOND VALUES AND YIELDS

It is relatively easy to determine the present value of a bond since its cash flows
and the discount rate can be determined without much difficulty. If there is no risk
of default, then there is no difficulty in estimating the cash flows associated with a
bond. The expected cash flows consist of annual interest payments plus repayment
of principal. The appropriate capitalization, or discount, rate would depend upon
the risk of the bond. The risk in holding a government bond is less than the risk
associated with a debenture issued by a company. Consequently, a lower discount
rate would be applied to the cash flows of the government bond and a higher rate
to the cash flows of the company debenture.

5.4.1 Classification of Bonds

Bonds maybe classified into three categories: (a) bonds with maturity, (b) pure
discount bonds and (c) perpetual bonds.

The government and companies mostly issue bonds that specify the interest
rate (coupon) and the maturity period. The present value of a bond (debenture) is
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the discounted value of its cash flows; that is, the annual interest payments plus
bond’s terminal, or maturity, value. The discount rate is the interest rate that investors
could earn on bonds with similar characteristics. By comparing the present value
of a bond with its current market value, it can be determined whether the bond is
overvalued or undervalued. Let us consider Illustration 5.1.

Illustration 5.1:  Value of Bond with Maturity

Suppose an investor is considering the purchase of a five-year, Rs 1,000 par
value bond, bearing a nominal rate of interest of 7 per cent per annum. The
investor’s required rate of return is 8 per cent. What should he be willing to pay
now to purchase the bond if it matures at par?

The investor will receive cash Rs 70 as interest each year for 5 years and
Rs 1,000 on maturity (i.e., at the end of the fifth year). We can thus determine
the present value of the bond (B

0
) as follows:

0 1 2 3 4 5 5

70 70 70 70 70 1000

(1.08) (1.08) (1.08) (1.08) (1.08) (1.08)
B

It may be observed that Rs 70 is an annuity for 5 years and Rs 1,000 is
received as a lump sum at the end of the fifth year. Using the present value tables,
given at the end of this book, the present value of bond is

0 70 × 3.993 1,000 × 0.681 279.51 681 Rs 960.51B

This implies that Rs 1,000 bond is worth Rs 960.51 today if the required
rate of return is 8 per cent. The investor would not be willing to pay more than
Rs 960.51 for bond today. Note that Rs 960.51 is a composite of the present
value of interest payments, Rs 279.51 and the present value of the maturity
value, Rs 681.

Since most bonds will involve payment of an annuity (equal interest
payments each year) and principal at maturity, we can use the following formula
to determine the value of a bond:

Bond value = Present value of interest + Present value of maturity value

1 2
0 2

INTINT INT
...

(1 ) (1 ) (1 ) (1 )
n n

n n
d d d d

B
B

k k k k

0
1

INT

(1 ) (1 )

n
t n

t n
t d d

B
B

k k                            (1)

Notice that B
0
 is the present value of a bond (debenture), INT

t 
is the

amount of interest in period t (from year 1 to n), k
d
 is the market interest rate or

the bond’s required rate of return, B
n
 is bond’s terminal or maturity value in

period n and n is the number of years to maturity.
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In Equation (1), the right-hand side consists of an annuity of interest
payments that are constant (i.e., INT

1
 = INT

2
… = INT

t
) over the bond’s life

and a final payment on maturity. Thus, we can use the annuity formula to value
interest payments as shown below:

0

1 1
INT ×

(1 ) (1 )
n

n n
d d d d

B
B

k k k k               (2)

Illustration 5.2

Excel Application 1: Yield to Maturity

Yield-to-maturity is the internal rate of return of the bond given the current market price,
interest charges and the maturity value. In the worksheet on the right-hand side, we
enter the values of the parameters as given above. Interest is calculated on the face
value of the bond in C5 to G5. If we enter IRR formula in B9: IRR(B7:G7), we obtain the
yield-to-maturity of 9 per cent.

Yield to Maturity

We can calculate a bond’s yield or the rate of return when its current price and
cash flows are known. Suppose that the market price of a bond is Rs 883.40
(face value being Rs 1,000). The bond will pay interest at 6 per cent per annum
for 5 years, after which it will be redeemed at par. What is the bond’s rate of
return? The yield-to-maturity (YTM) is the measure of a bond’s rate of return
that considers both the interest income and any capital gain or loss. YTM is bond’s
internal rate of return. The yield-to-maturity of 5-year bond, paying 6 per cent
interest on the face value of Rs 1,000 and currently selling for Rs 883.40 is 10 per
cent as shown below:

1 2 3

4 5

60 60 60
883.4

(1 YTM) (1 YTM) (1 YTM)

60 60 1,000

(1 YTM) (1 YTM)

We obtain YTM = 10 per cent by trial and error.

=IRR(B7:G7)

1
2
3
4
5
6
7
8

A
Face Value
Interest rate
Year
Current price
Interest
Maturity value
Cash flow
Yield-to-Maturity

B
1000.00

6%
0

-883.40

-883.40
9.0%

C

1

60

60.00

D

2

60

60.00

E

3

60

60.00

F

4

60

60.00

G

5

60
1000

1060.00
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It is, however, simpler to calculate a perpetual bond’s yield-to-maturity. It
is equal to interest income divided by the bond’s price. For example, if the rate of
interest on Rs 1,000 par value perpetual bond is 8 per cent, and its price is Rs
800, its YTM will be

0
1

0

INT INT

(1 )

INT 80
0.10 or 10 per cent

800

n

t
t dd

d

B
kk

k
B

                  
 (3)

Current  Yield

Yield-to-maturity is not the same as the current yield. Current yield is the annual
interest divided by the bond’s current value. In the example, the annual interest is
Rs 60 on the current investment of Rs 883.40. Therefore, the current rate of
return or the current yield is: 60/883.40 = 6.8 per cent. Current yield considers
only the annual interest (Rs 60 in the example) and does not account for the capital
gain or loss. On maturity, the bond price will increase to Rs 1,000 and there would
be a capital gain of Rs 116.60 [Rs 1,000 – Rs 883.40]. Thus bond’s overall rate
of return over 5 years period would be more than the current yield. If the bond’s
current price were less than its maturity value, its overall rate of return would be
less than the current yield.

Yield to Call

A number of companies issue bonds with buy back or call provision. Thus a bond
can be redeemed or called before maturity. What is the yield or the rate of return
of a bond that may be redeemed before maturity? The procedure for calculating
the yield to call is the same as for the yield to maturity. The call period would be
different from the maturity period and the call (or redemption) value could be
different from the maturity value. Consider an example.

Suppose the 10% 10-year Rs 1,000 bond is redeemable (callable) in 5
years at a call price of Rs 1,050. The bond is currently selling for Rs 950. What is
bond’s yield to call? The bond’s yield to call is

5

5
1

100 1,050
950

(1 YTC) (1 YTC)t
t

You can solve for YTC through trial and error or use a financial calculator.
The yield to call, YTC, is 12.7 per cent. Suppose the bond will be redeemed at Rs
1,050 on maturity. What is the yield to maturity? It is given as follows:

10

10
1

100 1,050
950

(1 YTC) (1 YTC)t
t

The yield to maturity is 11.3 per cent. If the bond is redeemed at par on
maturity, then YTM is 10.9 per cent.
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Bond Value and Amortisation of Principal

A bond (debenture) may be amortised every year, i.e., repayment of principal
every year rather at maturity. In that case, the principal will decline with annual
payments and interest will be calculated on the outstanding amount. The cash
flows of the bonds will be uneven. Let us consider  Illustration 5.2.

Illustration 5.3:  Value of a Bond When Principal is Amortised Each Year

The government is proposing to sell a 5-year bond of Rs 1,000 at 8 per cent rate
of interest per annum. The bond amount will be amortised (repaid) equally over
its life. If an investor has a minimum required rate of return of 7 per cent, what is
the bond’s present value for him?

The amount of interest will go on reducing because the outstanding amount
of bond will be decreasing due to amortisation. The amount of interest for five
years will be: Rs 1,000 × 0.08 = Rs 80 for the first year; (Rs 1,000 – Rs 200) ×
0.08 = Rs 64 for the second year; (Rs 800 – Rs 200) × 0.08 = Rs 48 for the
third year, (Rs 600 – Rs 200) × 0.08 = Rs 32 for the fourth year and (Rs 400 –
Rs 200) × 0.08 = Rs 16 for the fifth year. The outstanding amount of bond
would be zero at the end of fifth year.

Since the government will have to return Rs 200 every year, the outflows
every year will consist of interest payment and repayment of principal: Rs 200 +
Rs 80 = Rs 280; Rs 200 + Rs 64 = Rs 264; Rs 200 + Rs 48 = Rs 248; Rs 200
+ Rs 32 = Rs 232; and Rs 200 + Rs 16 = Rs 216 respectively from first through
five years. Referring to the present value table at the end of the book, the value
of the bond is calculated as follows:

0 1 2 3 4 5

280 264 248 232 216

(1.07) (1.07) (1.07) (1.07) (1.07)
280 × 0.935 264 × 0.873 248× 0.816
232 × 0.763 216 × 0.713
261.80 230.47 202.37 177.02 154.00
Rs 1025.66

B

The formula for determining the value of a bond or debenture that is
amortised every year, can be written as follows:

1 2
0 1 2

0
1

...
(1 ) (1 ) (1 )

(1 )

n
n

d d d

n
t

t
t d

CFCF CF
B

k k k

CF
B

k
                 

 (4)

Note that cash flow, CF, includes both the interest and repayment of the
principal.
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llustration 5.4

Excel Application 5.2: Present Value of a Bond

We can set an Excel worksheet to find the value of a bond. Let us use the values of
parameters given in Illustration 5.2. In the worksheet on the right-hand side, we enter in
column B3 a formula for interest on the outstanding balance in the beginning: A3*0.08,
and copy it down to column A7. The total payment (column D) consists of interest
(column B) plus repayment of principal (column C). The outstanding balance is given in
column E as the difference between the balance in the beginning (column A) and
repayment (column C). The value of the bond is the present value of the total payments
(column D). We write in column D8 the formula for NPV: =NPV(0.07,D3:D7) to find the
bond value. The value is the same (except for rounding off error) as in Illustration 5.2.

Bond Values and Semi-annual Interest Payments

It is a practice of many companies in India to pay interest on bonds (or debentures)
semi-annually. The formula for bond valuation can be modified in terms of half-
yearly interest payments and compounding periods as given below:

2×

0 2×
1

1/ 2(INT )

1 1
2 2

n
t n
t n

t d d

B
B

k k                       
  
(5)

Illustration 5.5:  Semi-annual Interest Payment and Bond Value

A 10-year bond of Rs 1,000 has an annual rate of interest of 12 per cent. The
interest is paid half-yearly. What is the value of the bond if the required rate of
return is (i) 12 per cent and (ii) 16 per cent?

Given the required rate of return of 12 per cent, the value of the bond is

 

2×

0 2×
1

1
(INT )

2

1 1
2 2

n t
n

t n
t d d

B
B

k k

1

2

3

4

5

6

7

8

A

Principal

in the

beginning

1000.00

800.00

600.00

400.00

200.00

B

Interest

80.00

64.00

48.00

32.00

16.00

C

Repay-
ment

200.00

200.00

200.00

200.00

200.00

D

Payment

280.00

264.00

248.00

232.00

216.00

1025.71

E

Principal

at the

end

800.00

600.00

400.00

200.00

0.00

PRESENT VALUE OF BOND

PV = NPV(0.07, D3:D7)
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2×10

2×10
1

20

20
1

1
(120) 1,0002
0.12 0.12

1 1
2 2

60 1,000

1.06 1.06

60 × Annuity factor (6%,20) 1,000 × factor (6%,20)

60 ×11.4699 1,000 × 0.3118 688.20 311.80

Rs 1,000

t
t

t
t

PV

If the required rate of return were 16 per cent, then the value of the bond would
be

20

0 20
1

60 1,000

1.08 1.08

60 × Annuity factor (8%,20) 1,000 × factor (8%,20)

60 × 9.8181 1,000 × 0.2145 589.09 214.50

Rs 803.59

t
t

B

PV

(b) Pure Discount Bonds

Pure discount bond do not carry an explicit rate of interest. It provides for the
payment of a lump sum amount at a future date in exchange for the current price of
the bond. The difference between the face value of the bond and its purchase
price gives the return or YTM to the investor. For example, a company may issue
a pure discount bond of Rs 1,000 face value for Rs 520 today for a period of five
years. Thus the debenture has (a) purchase price of Rs 520, (b) maturity value
(equal to the face value) of Rs 1,000 and (c) maturity period of five years. The
rate of interest can be calculated as follows:

5

5

1/ 5

1,000
500

(1 YTM)

1,000
(1 YTM) 1.9231

520

1.9231 1 0.14 or 14%i

You can also use the trial and error method to obtain YTM, which is 14 per
cent.

Pure discount bonds are called deep-discount bonds or zero-interest
bonds or zero-coupon bonds. Industrial Development Bank of India (IDBI) was
the first to issue a deep-discount bond in India in January 1992. The bond of a
face value of Rs 100,000 was sold for Rs 2,700 with a maturity period of 25
years. If an investor holds the IDBI deep-discount bond for 25 years, she would
earn an implicit interest rate of: 2,700 = 1,00,000/(1 + i)25 = 15.54 per cent. IDBI
again issued a deep-discount bond in 1998 at a price of Rs 12,750 to be redeemed
after 30 years at the face value of Rs 500,000. The implicit interest rate for this
bond works out 13 per cent.
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It is quite simple to find the value of a pure discount bond as it involves one
single payment (face value) at maturity. The market interest rate, also called the
market yield, is used as the discount rate. The present value of this amount is the
bond value.

Value of a pure discount bond = PV of the amount on maturity

0 (1 )
n

n
d

M
B

k (6)

Consider the IDBI bond with a face value of Rs 500,000 with a maturity of
30 years. Suppose the current market yield on similar bonds is 9 per cent. The
value of the IDBI pure-discount bond today is as follows:

0 30

500,000
Rs 37,685.57

(1.09)
B

(c) Perpetual Bonds

Perpetual bonds, also called consols, has an indefinite life and therefore, it has no
maturity value. Perpetual bonds or debentures are rarely found in practice. After
the Napoleanic War, England issued these types of bonds to pay off many smaller
issues that had been floated in prior years to pay for the war.2 In case of the
perpetual bonds, as there is no maturity, or terminal value, the value of the bonds
would simply be the discounted value of the infinite stream of interest flows.

Suppose that a 10 per cent Rs 1,000 bond will pay Rs 100 annual interest
into perpetuity? What would be its value of the bond if the market yield or interest
rate were 15 per cent? The value of the bond is determined as follows:

0

INT 100
Rs 667

0.15d

B
k

If the market yield is 10 per cent, the value of the bond will be Rs 1,000 and
if it is 20 per cent the value will be Rs 500. Thus the value of the bond will decrease
as the interest rate increases and vice-versa. Table 5.1 gives the value of a perpetual
bond paying annual interest of Rs 100 at different discount (market interest) rates.

Table 5.1  Value of a Perpetual Bond at Different Bond at Different Discount Rates

Discount Rate (%) Value of Bond (Rs)

5 2,000

10 1,000

15 667

20 500

25 400

30 333
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5.4.2 Bond Values and Changes in Interest Rates

We notice from Illustration 5.3 and calculations in Table 5.1 that the value of the
bond declines as the market interest rate (discount rate) increases. Bond values
decline with rising interest rates because the bond cash flows (interest and principal
repayment) are discounted at higher interest rates. Figure 5.1 shows the value of a
10-year, 12 per cent Rs 1,000 bond for the market interest rates ranging from 0
per cent to 30 per cent. You may notice from the figure that there is a negative
relationship between bond values and the market interest rates.

Figure 5.1:  Interest rate and bond value

5.4.3 Bond Maturity and Interest Rate Risk

As explained above, the value of a bond depends upon the market interest rate.
As interest rate changes, the value of a bond also varies. There is an inverse
relationship between the value of a bond and the interest rate. The bond value
would decline when the interest rate rises and vice versa. For instance, the value
of the perpetual bond in Table 5.1 declines to Rs 667 from Rs 1,000 when interest
rate rises from 10 per cent to 15 per cent, resulting in a loss of Rs 333 in value to
bondholders. Interest rates have the tendency of rising or falling in practice. Thus
investors of bonds are exposed to the interest rate risk; that is, the risk arising
from the fluctuating interest rates.

Table 5.2  Bond Value at Different Interest Rates

                          Present Value (Rs)

Discount 5-Year 10-Year Perpetual
rate (%) bond bond bond

5 1,216 1,386 2,000

10 1,000 1,000 1,000

15 832 749 667

20 701 581 500

25 597 464 400

30 513 382 333
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The intensity of interest rate risk would be higher on bonds with long
maturities than bonds with short maturities. This point can be verified by
examining Table 5.2 where values of 10 per cent 5-year and 10-year bonds
(maturity value of Rs 1,000) and a perpetual bond are given. These values are
also plotted in Figure 5.2. At 10 per cent market interest rate, values of all three
bonds are same, viz., Rs 1,000. When the market interest rate rises to, say, 15
per cent, then the value of 5-year bond falls to Rs 832, 10-year bond to Rs 749
and perpetual bond still further to Rs 667. Similarly, the value of long-term bond
will fluctuate (increase) more when rates fall below 10 per cent. The differential
value response to interest rates changes between short and long term bonds will
always be true. Thus, two bonds of same quality (in terms of the risk of default)
would have different exposure to interest rate risk—the one with longer maturity is
exposed to greater degree of risk from the increasing interest rates.3

30252015105
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Figure 5.2:  Value of Bonds at Varying Interest Rates

The reason for this differential responsiveness is not difficult to understand.
For example, in the case of 10-year bond, one would get just Rs 100 even if
interest rate rises to, say, 15 per cent. In case of 5-year bond, one can, at least,
sell the bond after five years, and reinvest money to receive Rs 150 for the next
five years.

5.4.4 Bond Duration and Interest Rate Sensitivity

We have discussed that bond prices are sensitive to changes in the interest rates,
and they are inversely related to the interest rates. The intensity of the price sensitivity
depends on a bond’s maturity and the coupon rate of interest. The longer the
maturity of a bond, the higher will be its sensitivity to the interest rate changes.
Similarly, the price of a bond with low coupon rate will be more sensitive to the
interest rate changes.

A bond’s maturity and coupon rate provide a general idea of its price sensitivity
to interest rate changes. However, the bond’s price sensitivity can be more
accurately estimated by its duration. A bond’s duration is measured as the weighted
average of times to each cash flow (interest payment or repayment of principal).
Duration calculation gives importance to the timing of cash flows; the weight is
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determined as the present value of cash flow to the bond value. Hence two bonds
with similar maturity but different coupon rates and cash flow patterns will have
different durations.

Let us consider two bonds with five-year maturity. The 8.5 per cent rate
bond of Rs 1,000 face value has a current market value of Rs 954.74 and a YTM
of 10 per cent, and the 11.5 per cent rate bond of Rs 1,000 face value has a
current market value of  Rs 1,044.57 and a yield to maturity of 10.6 per cent.
Table 5.3 shows the calculation of duration for the two bonds. Each cash flow is
discounted at YTM to calculate its present value. Next we find out the proportion
of the present value of each flow to the value of the bond. The duration of the
bond is calculated as the weighted average of times to the proportion of the present
value of cash flows.

Table 5.3  Duration of Bonds

8.5 Per Cent Bond

Present Proportion Proportion
Cash Value at  of Bond of Bond

Year Flow 10% Price Price × Time

1 85 77.27 0.082 0.082

2 85 70.25 0.074 0.149

3 85 63.86 0.068 0.203

4 85 58.06 0.062 0.246

5 1,085 673.70 0.714 3.572

943.14 1.000 4.252

11.5 Per Cent Bond

Present Proportion Proportion
Cash Value at of Bond of Bond

Year Flow  10.6 % Price Price × Time

1 115 103.98 0.101 0.101

2 115 94.01 0.091 0.182

3 115 85.00 0.082 0.247

4 115 76.86 0.074 0.297

5 1,115 673.75 0.652 3.259

1,033.60 1.000 4.086

We can notice from Table 5.3 that 71.4 per cent of the present value of
cash flows of the 8.5 per cent bond and 65.2 per cent of the 11.5 per cent bond
occur in the last year. The duration of 8.5 per cent bond (the lower coupon bond)
is higher than the duration of 11.5 per cent bond (the higher coupon bond).

The volatility or the interest rate sensitivity of a bond is given by its duration
and YTM. A bond’s volatility, referred to as its modified duration, is given as
follows:
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Duration
Volatility of bond

(1 YTM) (7)

The volatilities of the 8.5 per cent and 11.5 per cent bonds are as follows:

4.252
Volatility of 8.5% bond 3.87

(1.100)

4.086
Volatility of 11.5% bond 3.69

(1.106)

The 8.5 per cent bond has higher volatility. If YTM increases by 1 per cent,
this will result in 3.87 per cent decrease in the price of the 8.5 per cent bond and
a 3.69 per cent decrease in the price of the 11.5 per cent bond.

5.5 THE TERM STRUCTURE OF INTEREST RATES

So far in our discussion, we did not explicitly mention whether there were one
single interest rate or several rates. In fact, there are several interest rates in practice.
Both companies and the Government of India offer bonds with different maturities
and risk features. Debt in a particular risk class will have its own interest rate. For
example, we can notice from Table 5.4 that the market interest rates or yields on
the Government bonds of different maturities vary.

Based on the data in Table 5.4, a yield curve for the Government bonds in
February 2003 Yield curve shows the relationship between the yields to maturity
of bonds and their maturities. It is also called the term structure of interest
rates. In Figure 5.3, the yield curve has an upward slope. The upward sloping
yield curve implies that the long-term yields are higher than the short-term yields.
This is the normal shape of the yield curve, which is generally verified by historical
evidence. However, many economies in high-inflation periods have witnessed the
short-term yields being higher than the long-term yields. The inverted yield curves
result when the short-term rates are higher than the long-term rates.

Table 5.4  Yields for the Government Bonds, February 2003

Maturity (Years) Yield (%)

0–1 5.90

1–2 5.91

2–3 5.99

3–4 6.09

4–5 6.10

5–6 6.25

6–7 6.48

7–8 6.42

8–9 6.41

9–10 6.38

>10 5.18
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What are the explanations for the shape of the yield curve? There are three
theories that explain the yield curve or the term structure of interest rates: (1) the
expectation theory, (2) the liquidity premium theory, and (3) the market segmentation
theory.

5.5.1 The Expectation Theory

The expectation theory supports the upward sloping yield curve since investors
always expect the short-term rates to increase in the future. This implies that the
long-term rates will be higher than the short-term rates. But in the present value
terms, the return from investing in a long-term security will equal to the return from
investing in a series of a short-term security. Let us consider an example.

Suppose you have an investment horizon of three years. You have two
choices: either you invest in a three-year bond, or you invest in one-year bond
each year for three years. Assume that YTM on a three-year bond is 5.8 per cent.
The current YTM on one-year bond is 5.3 per cent. You

Figure 5.3  Yield Curve (Government of India Bonds)

expect that the interest rate on one-year bond one year from now will be 5.7 per
cent and after two years 6.3 per cent. What should you do? The future values of
your investment from the three-year bond and the series of one-year bonds are

FV, 3-year bond = (1.058)3 = 1.183

FV, series of one-year bonds = (1.053) (1.057) (1.063) = 1.183

You may notice that there is no advantage in buying a three-year bond at
the current yield of 5.8 per cent as compared to buying one-year bond every year
and reinvesting the proceeds. Investing in the three-year bond will be beneficial if
you expected one-year rates to remain constant at the current level. Since the
future values from the alternative investments are the same, you would be indifferent
between them. The expectation theory does assume that capital markets are efficient,
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there are no transaction costs and investors’ sole purpose is to maximize their
returns. The long-term rates are geometric average of current and expected short-
term rates.

A significant implication of the expectation theory is that given their investment
horizon, investors will earn the same average expected returns on all maturity
combinations. Hence a firm will not be able to lower its interest cost in the long run
by the maturity structure of its debt.

5.5.2 The Liquidity Premium Theory

We have seen that the expectation theory postulates an upward-sloping yield curve.
This assumes that investors always expect yields to increase in the future. The
theory does not explain reason for this behaviour. The liquidity or risk premium
theory provides an explanation for the expectation of the investors. We have
explained earlier that the prices of the long-term bonds are more sensitive than the
prices of the short-term bonds to the changes in the market rates of interest.
Hence investors prefer short-term bonds to the long-term bonds. The investors
will be compensated for this risk by offering higher returns on long-term bonds.
This extra return, which is called liquidity premium, gives the yield curve its upward
bias.  However, the yield curve could still be inverted if the declining expectations
and other factors have more effect than the liquidity premium.

The liquidity premium theory means that rates on long-term bonds will be
higher than on the short-term bonds. From a firm’s point of view, the liquidity
premium theory suggests that as the cost of short-term debt is less, the firm could
minimise the cost of its borrowings by continuously refinancing its short-term debt
rather taking on long-term debt.

5.5.3 The Segmented Markets Theory

The segmented markets theory assumes that the debt market is divided into several
segments based on the maturity of debt. In each segment, the yield of debt depends
on the demand and supply. Investors’ preferences of each segment arise because
they want to match the maturities of assets and liabilities to reduce the susceptibility
to interest rate changes. For example, the liabilities of pension funds are long-term
and they would like to ensure that they have sufficient funds to service these liabilities.
Therefore, they will invest their funds in long maturity investments to ensure certainty
of returns. On the other hand, the deposits of commercial banks are mostly short-
term in nature. Hence, they match their liabilities by lending for short-terms or
investing in short-term securities.

The segmented markets theory approach assumes investors do not shift
from one maturity to another in their borrowing-lending activities and therefore,
the shift in yields are caused by changes in the demand and supply for bonds of
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different maturities. Overall, it implies that investors strongly prefer to invest in
assets with maturities matching their liabilities, and borrowers prefer to issue liabilities
that match the maturity of their assets.

5.5.4 Default Risk and Credit Rating

The Central and State Governments, government bodies, and public and private
sector companies issue bonds. There is a difference between the government
bonds and corporate bonds. Generally, the government is not expected to become
insolvent. Investors consider their investment safe when they invest in the government
bonds; they do not fear that the government will default on its bonds. On the other
hand, companies do get into financial problems and may become bankrupt. Hence
there are chances that companies may default on their bonds. Bondholders will
never get more than the promised payments from companies, but financially
distressed companies may not pay full promised amount.

Default risk is the risk that a company will default on its promised
obligations to bondholders. Bondholders can avoid the default risk by investing
their funds in the government bonds instead of the corporate bonds. However,
they may invest in corporate bonds if they are compensated for assuming the
default risk. Hence companies, in order to induce investors to invest in their bonds,
offer a higher return than the return on the government bonds. This difference,
called default premium, is compensation for the default risk. Thus the default
premium is the spread between the promised return on a corporate bond and the
return on a government bond with same maturity. The default premium will be
higher for bonds with higher chances of default.

How do investors assess the default risk of bonds? In most countries there
are credit rating companies that rate bonds according to their safety. In USA,
Moody’s and Standard and Poor’s and others provide bond ratings. In India, the
Credit Rating Information Services Limited (CRISIL),
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Table 5.5  CRISIL’s Debenture Ratings

High Investment Grades
AAA (Triple A): Highest Safety Debentures rated ‘AAA’ are judged to offer highest safety

of timely payment of interest and principal. Though the
circumstances providing this degree of safety are likely to
change, such changes as can be envisaged are most un-
likely to affect adversely the fundamentally strong posi-
tion of such issues.

AA (Double A): High Safety Debentures rated ‘AA’ are judged to offer high safety of
timely payment of interest and principal. They differ in
safety from ‘AAA’ issues only marginally.

Investment Grades
A: Adequate Safety Debentures rated ‘A’ are judged to offer adequate safety

of timely payment of interest and principal; however,
changes in circumstances can adversely affect such issues
more than those in the higher rated categories.

BBB (Triple B): Moderate Safety Debentures rated ‘BBB’ are judged to offer sufficient
safety of timely payment of interest and principal for the
present; however, changing circumstances are more likely
to lead to a weakened capacity to pay interest and repay
principal than for debentures in higher rated categories.

Speculative Grades
BB (Double B): Inadequate Safety Debentures rated ‘BB’ are judged to carry inadequate safety

of timely payment of  interest and principal; while they
are less susceptible to default than other speculative grade
debentures in the immediate future, the uncertainties that
the issuer faces could lead to inadequate capacity to make
timely interest and principal payments.

  B: High Risk Debentures rated ‘B’ are judged to have greater suscepti-
bility to default; while currently interest and principal
payments are met, adverse business or economic condi-
tions would lead to lack of ability or willingness to pay
interest or principal.

  C: Substantial Risk Debentures rated ‘C’ are judged to have factors present
that make them vulnerable to default; timely payment of
interest and principal is possible only if favourable cir-
cumstances continue.

  D: In Default Debentures rated ‘B’ are judged to have greater suscepti-
bility to default; while currently interest and principal
payments are met, adverse business or economic condi-
tions would lead to lack of ability or willingness to pay
interest or principal.

Notes:
1. CRISIL may apply “+” (plus) or “–” (minus) signs for ratings from AA to D to reflect

comparative standing within the category.
2. The contents within parenthesis are a guide to the pronunciation of the rating symbols.
3. Preference share rating symbols are identical to debenture rating symbols except that the letters

“pf” are prefixed to the debenture rating symbols, e.g. pfAAA (“pf Triple A”).

Source:  Credit Rating Information Services of India Limited (CRISIL), www.crisil.com
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Investment Information and Credit Rating Agency (ICRA), and Credit
Analysis and Research Limited (CARE) provide bond and other debt ratings.
Table 5.5 provide debenture ratings scheme of CRISIL. Debentures (bonds) with
highest safety are rated as AAA (triple A). Debentures rated BBB (triple B) and
above are investment grade debentures. Debentures rated below BBB are
speculative grade, and they are also known as junk bonds or high yield bonds.

5.6 VALUATION OF PREFERENCE SHARES

A company may issue two types of shares: (a) ordinary shares and (b) preference
shares. Owners of shares are called shareholders, and capital contributed by them
is called share capital.

Preference shares have preference over ordinary shares in terms of payment
of dividend and repayment of capital if the company is wound up. They may be
issued with or without a maturity period. Redeemable preference shares are
shares with maturity. Irredeemable preference shares are shares without any
maturity.4 The holders of preference shares get dividends at a fixed rate. With
regard to dividends, preference shares may be issued with or without cumulative
features. In the case of cumulative preference shares unpaid dividends
accumulate and are payable in the future. Dividends in arrears do not accumulate
in the case of non-cumulative preference shares.

5.6.1 Features of Preference and Ordinary Shares

The following are the features of preference and ordinary shares:

 Claims Preference shareholders have a claim on assets and income prior
to ordinary shareholders. Equity (ordinary) shareholders have a residual
claim on a company’s income and assets. They are the legal owners of the
company.

 Dividend The dividend rate is fixed in the case of preference shares.
Preference shares may be issued with cumulative rights, i.e. dividend will
accumulate until paid-off. In the case of equity shares neither the dividend
rate is known, nor does dividend accumulate. Dividends paid on preference
and equity shares are not tax deductible.

 Redemption Both redeemable and irredeemable preference shares can
be issued in India. Redeemable preference shares have a maturity date
while irredeemable preference shares are perpetual. Equity shares have no
maturity date.

 Conversion A company can issue convertible preference shares. That is,
after a stated period, such shares can be converted into ordinary shares.

Like bonds, it is relatively easy to estimate cash flows associated with
preference shares. The cash flows may include annual preference dividend and
redemption value on maturity in case of redeemable preference shares. The value
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of the preference share would be the sum of the present values of dividends and
the redemption value.

Illustration 5.6:  Value of a Preference Share

An investor decides to buy a 12-year, 10% Rs 100 par value preference
share. Its redemption value on maturity is Rs 120. The investor’s required rate
of return is 10.5 per cent. How much will she be willing to pay now? The investor
expects to get Rs 10 per year as the preference dividend for 12 years. At the
end of the 12 years (i.e. on maturity), she is expected to get Rs 110.

We can use the present value annuity factor to determine the value of the
constant stream, of preference dividends and the present value factor can be
used to find out the redemption payment.

0 12 12

1 1 120
10 ×

0.105 0.105 × (1.105) (1.105)

10 × 6.506 120 × 0.302 65.06 36.24 Rs 101.30

P

It is important to note that the present value (Rs 101.30) is a composite of
the present value of dividends (Rs 65.06) and the present value of the redemption
value (Rs 36.24). The Rs 100 preference share is worth Rs 101.3 now. The
required rate of return is 10.5 per cent. The investor would be at an advantage if
she buy the share at Rs 100 now.  The investor would be better off by purchasing
the share for Rs 100 today.

A formula similar to the valuation of bond can be used to value preference
shares with a maturity period:

Value of preference share = Present value of dividends + Present value of
maturity value

1 2 n
0 1 2

PDIV PDIV PDIV
...

(1 ) (1 ) (1 ) (1 )
n

n n
p p p p

P
P

k k k k

1
0

1

PDIV

(1 ) (1 )

n
n

t t
t p p

P
P

k k                             (8)

PDIV
t
 is the preference dividend per share in period t, k

p
 the required rate

of return of preference share and P
n
 the value of the preference share on maturity.

Since PDIV is an annuity, Equation (8) can also be written as follows:

0

1 1
PDIV ×

(1 ) (1 )
n

n n
p p p p

P
P

k k k k (9)

Note that the term within parentheses on the right-hand side of the equation
is the present value factor for an annuity of Re 1.
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Valuing Irredeemable Preference Share:  How can we value an
irredeemable preference share? Consider that a company has issued Rs 100
irredeemable preference share on which it pays a dividend of Rs 9. Assume that
this type of preference share is currently yielding a dividend of 11 per cent. What
is the value of the preference share? The preference dividend of Rs 9 is perpetuity.
Therefore, the present value of the preference share is

0

PDIV 9
Rs 81.82

0.11p

P
k

Yield on Preference Share:  We can ask a different question. If the price
of the preference share is Rs 81.82, what return do investors require? In that case,
we will have to solve the following equation:

9
81.82

9
0.11 or 11 per cent

81.82

p

p

k

k

The rate k
p
, is the preference share’s yield-to-maturity. For a preference

share with maturity (Equation 6), k
p
 can be found out by trial and error.

5.7 VALUATION OF ORDINARY SHARES

The valuation of ordinary or equity shares is relatively more difficult. The difficulty
arises because of two factors:5 First, the rate of dividend on equity shares is not
known; also, the payment of equity dividend is discretionary. Thus, the estimates
of the amount and timing of the cash flows expected by equity shareholders are
more uncertain. In the case of debentures and preference shares, the rate of interest
and dividend, respectively, are known with certainty. It is, therefore, easy to make
the forecasts of cash flows associated with them. Second, the earnings and dividends
on equity shares are generally expected to grow, unlike the interest on bonds and
preference dividend. This feature of variable dividend on equity shares makes the
calculation of share value difficult.

5.7.1 Dividend Capitalization

The general principle of valuation applies to the share valuation. The value of a
share today depends on cash inflows expected by investors and risk associated
with those cash inflows. Cash inflows expected from an equity share consist of
dividends that the owner expects to receive while holding the share and the price,
which he expects to obtain when the share is sold. The price, which the owner is
expected to receive when he sells the share, will include the original investment
plus a capital gain (or minus a capital loss).
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Normally a shareholder does not hold shares in perpetuity. He holds shares
for some time, receives the dividends and finally, sells them to a buyer to obtain
capital gains. But when he sells the share, the new buyer is also simply purchasing
a stream of future dividends and a liquidating price when he also sells the share.
The logic can be extended further. The ultimate conclusion is that, for shareholders
in general, the expected cash inflows consist only of future dividends and, therefore,
the value of an ordinary share is determined by capitalizing the future dividend
stream at the opportunity cost of capital. The opportunity cost of capital is the
return that the shareholder could earn from an investment of equivalent risk in the
market. The value of a share is the present value of its future stream of dividends.
How can a share be valued?

5.7.2 Single Period Valuation

Let us assume that an investor intends to buy a share and will hold it for one year.
Suppose he expects the share to pay a dividend of Rs 2 next year, and would sell
the share at an expected price of Rs 21 at the end of the year. If the investor’s
opportunity cost of capital or the required rate of return (k

e
) is 15 per cent, how

much should he pay for the share today? The present value of the share today, P
0
,

will be determined as the present value of the expected dividend per share at the
end of the first year, DIV

1
, plus the present value of the expected price of the

share after a year, P
1
.

1 1
0

DIV

1 e

P
P

k (10)

0

2 21
Rs 20

1.15
P

Equation (9) gives the ‘fair’ or ‘reasonable’ price of the share since it
reflects the present value of the share. The investor would buy the share if the
actual price were less than Rs 20. In a well-functioning capital market, there
ought not to be any difference between the present value and market value of the
share. Investors would have full information and it would be reflected in the market
price of the share in a well-functioning market. In practice, there could be a difference
between the present value and the market value of a share. An under-valued
share has a market price less than the share’s present value. On the other hand,
an over-valued share has a market price higher than the share’s present value.

It may be seen in the example that the share value after a year represents an
expected growth or capital gain of 5 per cent:

21 20
0.05 or 5 per cent

20
g

1 0

0

=
P P

g
P
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An investor can, thus, represent his expectation with regard to the future
share price in terms of expected growth. If the share price is expected to grow at
g per cent, then we can write P

1
 as follows:

1 0 (1 )P P g

We can rewrite Equation (9) as

      
1 0

0

DIV (1 )

1 e

P g
P

k (11)

Simplifying Equation (11), we obtain a simple formula for the share valuation
as follows:6

      P
k ge

0
1DIV

(12)

In words, the present value of a share is determined by its expected dividend
discounted (divided) by the difference of the shareholders capitalization, or required,
rate of return (k

e
) and growth rate (g). In the example, if the investor would have

expected the share price to grow at 5 per cent, the value of the share today using
Equation (12) will be

0

2 2
Rs 20

0.15 0.05 0.10
P

5.7.3 Multi-period Valuation

In the preceding section, we discussed a single-period share valuation model,
where the investor was expected to hold share for one year and then sell it at the
end of the year. The investor will receive dividend for one year, DIV

1
, and the

share value, P
1
, when he sells the share at the end of the year. The value of the

share today is given by Equation (9).

Why does the new investor purchase the share at the end of one year?
Because he also expects a stream of dividends during the period he holds the
share plus the liquidating price of the share. What determines the next year’s price
(P

1
) if the share is held for one year? The price next year (P

1
) will depend on

expected dividend in year 2 and expected price of the share at the end of year 2.
For example, if we consider that DIV

12
 = Rs 2.10 and P

2
 = Rs 22.05, then P

1
 is

       1

2.10 22.05
Rs 21

1.15
P
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Today’s price (P
0
) can be calculated as the discounted value of dividends in

years 1 and 2 and liquidating price at the end of year 2 as follows:

20 Rs=
)15.1(

05.2210.2
15.1
2

20
P

Thus, if Equation (9) holds, P
1 
should be given by the following formula:

     
2 2

1

DIV

1 e

P
P

k (13)

We can express P
0
 as follows:

    0 1 1

1
(DIV )

1 e

P P
k

By substituting the value of P
1
 from Equation (13), we obtain the share

price today as given below:

    

2 2
0 1

1 2 2
0 2

DIV1
DIV

1 1

DIV DIV

1 (1 )

e e

e e

P
P

k k

P
P

k k
(14)

We can further extend the time horizon. We can, for example, determine
the price of the share after 2 years (P

2
):

P
P

ke
2

3 3

1

DIV
(15)

and determine today’s price, P
0
, in terms of dividends for 3 years and price

after 3 years. If the final period is n, we can write the general formula for share
value as follows:

P
k k

P

ke e

n n

e
n0

1 2
21 1 1

DIV DIV DIV
(16)

P
k

P

k

t

e
t

n

e
n

t

n

0
1 1 1

DIV
 (17)

How does Equation (17) work? Consider an example given in Illustration
5.7.
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Illustration 5.7:  Value of Share Under Constant Growth

Suppose that the price of a share today (P
0
) is Rs 20 and it is expected to

increase at an annual rate of 5 per cent. Thus, the price after a year will be: Rs 20
(1.05) = Rs 21; after two years: Rs 21 (1.05) = Rs 22.05 and so on. Further,
assume that the expected dividend after a year (DIV

1
) is Rs 2, and it is also

expected to grow at a rate of 5 per cent per annum. Thus, the expected dividend
after two years will be: Rs 2 (1.05) = Rs 2.10; after three years: Rs 2.10 (1.05)
= Rs 2.21 and so on. Suppose the opportunity cost of capital is 15 per cent,
what would be the price of share if it were held for 5 years?

The price would equal the present value of dividends for 5 years plus the
present value of the share price at the end of 5 years. That is:

0 2 3 4 5 5

2.00 2.10 2.21 2.32 2.43 25.53

(1.15) (1.15) (1.15) (1.15) (1.15) (1.15)

7.31 12.69 Rs 20

P

The present value of the stream of dividends is Rs 7.31 and of the share
price at the and of five years is Rs 12.69. The total present value of the share is
Rs 20.

We use the values in Illustration 7.5 to show the present values of dividend
stream [SPV (DIV

t
)] and the future price [PV (P

n
)] separately in Table 5.6. You

can see from Table 5.6 and Figure 5.4 that as the time horizon lengthens, the
proportion of present value contributed by the dividends increases. The present
value of future (terminal or liquidating) price declines as the time horizon increases;
it is almost zero for 50-year or higher time horizon. You may also notice that after
about 50 years the present value contribution of additional dividends is
insignificant. The total present value of dividends plus terminal price remains the
same, i.e. Rs 20, irrespective of the time horizon.7

Table 5.6  Present Values of Dividends and Future Price under Various Time Horizons

Year (n) DIVt PV (DIVt  ) Pt PV (Pt ) Total PV

1 2.00 1.74 21.00 18.26 20.00
2 2.10 3.33 22.05 16.67 20.00
3 2.21 4.78 23.15 15.22 20.00
4 2.32 6.10 24.31 13.90 20.00
5 2.43 7.31 25.53 12.69 20.00

10 3.10 11.95 32.58 8.05 20.00
20 5.05 16.76 53.07 3.24 20.00
25 6.45 17.94 67.73 2.06 20.00
50 21.84 19.79 229.35 0.21 20.00
75 73.97 19.98 776.65 0.02 20.00

100 250.48 20.00 2,630.03 0.00 20.00
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In principle, the time horizon n could be very large; in fact, it can be assumed
to approach infinity (¥). If the time horizon, n, approaches to infinity, then the
present value of the future price will approach to zero. Thus the price of a
share today is the present value of an infinite stream of dividends.













n
e

n

ee kkk
P

)1(

DIV
...

)1(

DIV
)1(

DIV
2

21
0 (18)

0
1

DIV

(1 )

n
t

t
t e

P
k (19)

It will be observed that the procedure for calculating the share value is
similar to the calculation of an asset’s present value; cash flows in terms of dividend
stream are discounted by the opportunity cost of capital or the capitalization rate.
It must be remembered that the formula for determining the share price [Equations
(18) and (19)] does not ignore terminal value of the share and capital gains. The
basis of formula was the assumption that value is determined by expected

Figure 5.4 Present Value of Dividends and Future Share Price

dividends and the terminal price, P
n
.8 The term representing terminal price has

disappeared from the formula because, as we have shown in Table 5.6 and Figure
5.4, as the holding period approaches infinity, the present value of the terminal
price approaches zero.

Dividends, DIV
t
, in Equation (17 or 18) represent stream of expected

dividends. In practice, DIV
t
 could rise, fall, remain constant, or fluctuate randomly.

In the following sections we discuss the cases of rising, falling and constant dividends.

5.7.4 Growth in Dividends

Dividends do not remain constant. Earnings and dividends of most companies
grow over time, at least, because of their retention policies. Historical evidence
indicates that most companies have been retaining a substantial portion of their
earnings (about 50 per cent) for reinvestment in the business. This policy would
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increase the ordinary shareholder’s equity as well as the firm’s future earnings. If
the number of shares does not change, this policy should tend to increase earnings
per share, and consequently, it should produce an expanding stream of dividends
per share.

5.7.5 Normal Growth

If a totally equity financed firm retains a constant proportion of its annual earnings
(say, b) and reinvests it at its internal rate of return, which is its return on equity
(say, ROE), then it can be shown that the dividends will grow at a constant rate
equal to the product of retention ratio and return on equity; that is, g = b × ROE.
To illustrate how dividends grow over time, consider a numerical example.

Suppose that the book value of a firm’s equity per share today is Rs 100,
and its return on equity (ROE) is 10 per  cent. The firm’s retention ratio is 60 per
cent (which implies a payout ratio of 40 per cent). It is expected that the firm will
also earn 10 per cent on its retained earnings. Let us also assume that the firm has
no debt. The firm’s earnings per share after one year will be: EPS

1
 =

 
Rs 100 ×

0.10 = Rs 10. The firm will retain Rs 6 and distribute Rs 4 as dividends. The book
value of equity per share in the beginning of second year will be: BV

1
 = Rs 100 +

Rs 6 = Rs 106. The firm’s EPS in second year will be: EPS
2
 = Rs 106 × 0.10 = Rs

10.6. Again, it will retain 60 per cent of the earnings, viz. Rs 6.36 and distribute
40 per cent, viz. Rs 4.24. The growth in dividend per share will be

2 1

1

DIV DIV 6.36 6
Growth in dividends =

DIV 6

0.06 or 6 per cent

You can verify that EPS has also grown at 6 per cent. It may be noticed that
the increase in dividend per share by Rs 0.36 in the second year has occurred on
account of the reinvestment of earnings. The firm had retained Rs 6 per share out
of the first year’s earnings of Rs 10 per share, and earned additional earnings of
Rs 0.60 per share at the rate of 10 per cent. The 40 per cent of the additional
income has also gone as dividend to the shareholders in the second year. The
example can be extended to verify that dividends in subsequent years will continue
growing at a constant rate of 6 per cent.

Table 5.4 shows the growth in book value, earnings per share, dividend per
share and retained earnings over a given period of time. It should be noted that 6
per cent growth in dividends is equal to the product of retention rate of 60 per cent
and return on equity of 10 per cent: 0.60 × 0.10 = 0.06 or 6 per cent:

Growth = Retention ratio × Return on equity

=  × ROEg b  (20)
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Table 5.7  BV, EPS, DPS and Retained Earnings under Constant Growth Assumption

Book
Book value in Earning Dividend Retained Value at

Year Beinning, Per Share, Per Share, Earnings, the End,
N BVb EPS DPS RE Be

1 100.00 10.00 4.00 6.00 106.00

2 106.00 10.60 4.24 6.36 112.36

3 112.36 11.24 4.49 6.74 119.10

4 119.10 11.91 4.76 7.15 126.25

5 126.25 12.62 5.05 7.57 133.82

6 133.82 13.38 5.35 8.03 141.85

7 141.85 14.19 5.67 8.51 150.36

8 150.36 15.04 6.01 9.02 159.38

9 159.38 15.94 6.38 9.56 168.95

10 168.95 16.89 6.76 10.14 179.08

15 226.09 22.61 9.04 13.57 239.66
20 302.56 30.26 12.10 18.15 320.71
25 404.89 40.49 16.20 24.29 429.19

It can be seen that growth will be more if the firm retains higher portion of
earnings. The current dividend will, however, be reduced. A share valuation model
should explicitly involve growth expectations. Let us assume that dividends grow
at a constant rate to infinity. If the firm now pays dividend DIV

0 
(that is dividend in

year, 0), then dividend at the end of first year will be:

DIV = DIV (1+ )1 0
1g

and at the end of the second year, it will be

DIV DIV DIV2 1 01 1 2g g

and so on. Thus, when dividends grow constantly the formula for share
valuation can be written as follows:
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P
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e
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0
0

1

1

1

DIV
(22)

After solving Equation (22), we obtains9

0
0

DIV (1 )

e

g
P

k g

1
0

DIV

e

P
k g

(23)
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In words, the present value of a share is equal to the dividend after a year,
DIV

1
, divided by the difference of the capitalization rate (k

e
) and the growth rate

(g); that is, (k
e
 – g). Equation (23) is the perpetual growth model. It is based on

the following assumptions:10

 The capitalization rate or the opportunity cost of capital must be greater
than the growth rate, (k

e
 > g), otherwise absurd results will be attained.

If k
e
 = g, the equation will yield an infinite price, and if k

e
 < g, the result

will be a negative price.
 The initial dividend per share, DIV

1
, must be greater than zero (i.e.,

DIV
1
 > 0), otherwise Equation (23) will obtain a zero price.

 The relationship between k
e
 and g is assumed to remain constant and

perpetual.

Illustration 5.8:  Perpetual Growth

A company paid a dividend of Rs 3.70 in the previous year. The dividends in the
future are expected to grow perpetually at a rate of 8 per cent. Find out the
share’s price today if the market capitalizes dividend at  12 per cent.

Using Equation (23), the price of share is

0 1
0

DIV (1 ) DIV

3.70(108) 4
Rs 100

0.12 0.08 0.04

e e

g
P

k g k g

Illustration 5.9:  Price of a Share Under Perpetual Growth

A company has a book value per share of Rs 137.80. Its return on equity
is 15 per cent and it follows a policy of retaining 60 per cent of its earnings. If the
opportunity cost of capital were 18 per cent, what would be price of the share
today?

The company’s earnings and dividend per share after a year are expected to be

1

1

EPS 137.8 × 0.15 Rs 2067

DIV (1 0.60) × 20.67 0.40 × 20.67 Rs 8.27

The growth in dividend would be
0.6 × 0.15 0.09g

Assuming that dividends would grow perpetually, we can use Equation
(23) to find out P

0
:

0

8.27
Rs 91.89

0.18 0.09
P

5.7.6 Super-Normal Growth

The dividends of a company may not grow at the same constant rate indefinitely. It
may face a two-stage growth situation. In the first stage, dividends may grow at a
super-normal growth rate when the company is experiencing very high demand
for its products and is able to extract premium from customers. Afterwards, the
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demand for the company’s products may normalise and therefore, earnings and
dividends may grow at a normal growth rate. The share value in a two-stage
growth situation can be determined in two parts. First, we can find the present
value of constantly growing dividend annuity for a definite super-normal growth
period. Second, we can calculate the present value of constantly growing dividend
indefinitely (in perpetuity) after the super-normal growth period. Let us consider
an example in Illustration 5.10.

Illustration 5.10:  Super-Normal Growth

A company earned Rs 6 per share and paid Rs 3.48 per share as dividend in the
previous year. Its earnings and dividends are expected to grow at 15 per cent
for six years and then at a rate of 8 per cent indefinitely. The capitalization rate is
18 per cent. What is the price of the share today?

This is a situation of two-stage growth. You need to first determine the
stream of dividends for the super-normal growth period of 6 years. The dividend
per share in the first year will be: DIV

1
 = Rs 3.48 (1.15)

1
 = Rs 4.00. The second

year dividend will be: DIV
2
 = Rs 3.48 (1.15)

2
 = Rs 4.60. You can similarly calculate

dividends for other years. Figure 5.4 shows the growth in dividends. Dividends
grow at compound rate of 15 per cent for the first six years and at 8 per cent
thereafter.

Figure 5.5  Growth in Dividends

Once you have calculated dividends for six years, you can calculate the
present value as shown below.

(i) Present value of the share during the super-normal growth period:

6
0

0
1

1 2 3

0 2 3

4 5 6

4 5 6

DIV (1 )

(1 )

3.48(1.15) 3.48(1.15) 3.48(1.15)

(1.18) (1.18) (1.18)

3.48(1.15) 3.48(1.15) 3.48(1.15)

(1.18) (1.18) (1.18)

4 × 0.8475 4.60 × 0.7182 5.29 × 0.6086

6.08× 0.5158 7.00 × 0.4371 8

t
n

t
t e

g
P

k

P

.04 × 0.3704

Rs 19.10
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You may notice that Rs 3.48 is an annuity that is growing at constant rate of
15 per cent per annum for 6 years. Therefore, with the help of a financial calculator,
you could also calculate the present value of dividends during the super-normal
growth period as follows:

0 1

6

1 1
DIV × × 1

1

1 1.15
4.00 × × 1

0.18 0.15 1.18

n

e e

g
P

k g k

       4.00 × 4.7723 Rs19.10

From year 7, dividends grow at a normal rate of 8 per cent indefinitely. This
is a case of constantly growing perpetual cash flows. You can obtain the present
value of dividends at the end of year 6 if you discount dividends in year 7 by the
difference of the capitalization rate and the normal growth rate. The value so
obtained is a single amount at the end of year 6. You will have to discount this
amount to find its present value today (year 0). The calculations are shown below.

(ii) Present value of the share at the end of year 6, growth being 8 per cent:

(a) 
7

6

DIV 8.04(1.08) 8.69
Rs 86.90

0.18 0.08 0.10e n

P
k g

(b)    Discount P
6
 back to present

  
6

6 6 6

86.83
PV( ) 86.90 × 0.3704 Rs 3219

(1 ) (1.18)e

P
P

k

You can add the present values of two stages to get the total present value
of the share as follows.

(iii)  Value of the share today: 0 19.10 32.19 Rs 51.29P

Thus, it is clear that the value of the share is equal to the discounted value of
dividends for the first six years, growing at an above-average or super-normal
growth rate of 15 per cent plus the discounted value of dividends indefinitely after
six years growing at the normal rate of 8 per cent.

We find from Illustration 5.8 that the basic valuation methodology remains
the same in two-stage growth situation. The perpetual growth model, as given in
Equation (23), should be appropriately modified. By expanding Equation (23)
one could incorporate various growth periods in the analysis. If the dividends of a
firm are expected to grow at a super normal growth rate, g

s
, for n years and then

grow at a normal growth rate, g
n
, till infinity, the value of the share is given as

follows:

Share value PV of dividends during finite super-
normal growth period + PV of dividends
during indefinite normal growth period
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11

1

1

1

1

DIV DIV0
(24)

In Equation (24), the first term gives the value of dividends starting from the
first year and growing at a super-normal rate, g

s
, for a finite period, t = n. It may

be noticed that the second term on the right-hand side of Equation (24) gives the
share value at the end of the super-normal growth period, n, and equals to the
value of a stream of dividends starting from t = n + 1 and growing at a constant
normal rate perpetually. Thus, the second term on the right-hand side of Equation
(24) can be written as follows:

  

1

1

DIV (1 )

(1 )

DIV (1 ) DIV

t n
n n

n t
t n e

n n n
n

e n e n

g
P

k

g
P

k g k g
(25)

You may use the following steps to calculate the value of a share growing at
the super-normal rate for some period and then at the normal rate forever:11

 Calculate dividend per share for the super-normal growth period and
use the common procedure for calculating the present value of the stream
of dividends for the super-normal growth period.

 Calculate the present value of the share at the end of the supernormal
growth period (P

n
) as shown below:

     P
g

k g k g
n

n n

e n

n

e n

DIV DIV1 1

 Calculate the present value of P
n
 at t = 0. That is

1DIV 1
PV( )

(1 )
n

n n
e n e

P
k g k

 Calculate the total value of the share by adding values arrived in the first
and third steps.

Illustration 5.11:   Zero Growth

What would be the price of the share in Illustration 5.10 if (a) growth in dividends
is zero and (b) growth in dividends is 8 per cent per annum forever?

If g = 0, then P
0
 will be:

0
0

DIV (1 ) 3.48(1.0)
Rs 19.33

0.18 0e

g
P

k g

and when g = 0.08, then P
0
 will be

0

3.48(1.08) 3.76
Rs 37.30

0.18 0.08 0.10
P
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It may be noticed from the preceding illustrations that as one moves from
zero-growth assumption to supernormal-growth assumption, the price of the share
increases from Rs 19.33 to Rs 51.29. Thus, the price of a share increases with
growth in earnings and dividends, other things remaining the same.

llustration 5.12

Excel Application 5.3:Two-stage Growth

We can solve the two-stage growth model in Excel. The following is the worksheet
based on the data given in Illustration 3.6. For the first 6 years, the dividend grows at a
constant rate of 15 per cent per annum. Given 15 per cent growth rate, 18 per cent
required rate of return and the time duration of 6 years, in column B8 of the worksheet
we enter the formula for a constantly growing annuity:

= (1/(B7-B4))*(1-((1+B4)/(1+B7))^B5)

To obtain the present value of the dividends over six years, in column B9 we write the
formula: = B3*(1+B4)*B8. In this formula the dividend in the first year is given by: DIV

1

= B3*(1+B4). After 6 years, the dividend grows at 8 per cent indefinitely. The value of
these dividends is given by: V

0
 = [DIV

7
/(0.18 – 0.15)] × (1/(1.18)6. We enter a formula in

B10: = ((B3*(1+B6)^B5)*(1+B6))/(B7-B4))*(1/(1+B7)). The formula in B11: =B9+B10
gives the total value of the share.

Using Excel, we create a two-variable table that explains the sensitivity of the share
value with regard to changes in the super-normal growth rate (in row) and its duration
(in column). The longer the super-normal growth rate is, the higher the value of the
share will be.

5.7.7 Firm Paying No Dividends

It sometimes so happens that though a company earns profits, but it does not
declare dividends. How would the dividend-capitalization model explain the share
value under such circumstances? In fact, companies paying no dividends do
command positive market prices for their shares since the price today depends on
the future expectation of dividends. The non-payment of dividends may not last
forever. Eventually, these companies may start paying dividends one day.
Shareholders hold shares of such companies because they expect that in the final
analysis dividends will be paid, or they will be able to realize capital gains. Thus,
the dividend capitalization model is a valid share valuation model even for those
companies that are presently paying no dividends.

A B C D E F G H I J K
1 Two Stage Growth Model
2 Earnings 6.50
3 Dividend 3.48
4 Supernormal Growth 0.15 51.30 0.10 0.11 0.12 0.13 0.14 0.15
5 Duration of Supernormal Growth 6 3 39.53 40.53 41.55 42.59 43.64 44.71
6 Estimated Constant Growth 0.08 6 41.11 42.99 44.94 46.98 49.10 51.30
7 Required Return 0.18 9 42.39 45.03 47.84 50.84 54.02 57.41
8 Consantly Growing Annuity Factor 4.77 10 42.76 45.64 48.71 52.01 55.55 59.34
9 PV of Dividends - Supernormal Growth 19.10 15 44.27 48.15 52.45 57.20 62.46 68.29
10 PV of Dividends - Normal Growth 32.20 20 45.33 50.00 55.32 61.37 68.28 76.15
11 Value of Share 51.30 25 46.08 51.37 57.53 64.74 73.17 83.07

30 46.60 52.37 59.24 67.44 77.29 89.15

D
ur

at
io

n
Supernormal Growth Rate
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Suppose a company is expected to pay dividend of Rs 2 per share on its
shares from fifth year to infinity. In present value terms, the share is worth the
present value of dividends from year five to infinity, discounted at the opportunity
cost of capital or the required rate of return. For example, at a required rate of
return of 20 per cent, a perpetual sum of Rs 2 starting from fifth year, is worth Rs
10 at the end of fourth year:

     P4
2

0 20
10Rs 

The Rs 10 may be considered as a lump sum received at the end of fourth
year. The worth of the share today will be the discounted value of Rs 10:

0 4

10
10 × 0.483 Rs 4.82

(1.2)
P

Alternatively, we assume that Rs 2 flows in from the very beginning, and
thus, calculate the worth of the share today as: Rs 10 (P

0
 = Rs 2/0.20). But we

know that the firm will not pay any dividend for the first four years. If we subtract
the present value of dividends not received from the calculated price of Rs 10, we
obtain the actual present worth of the share; this would again be Rs 4.82; that is,
Rs 10 – (Rs 2 × 2.589) = Rs 4.82. (Note that the factor, 2.589, is the present
value annuity factor for four years at 20 per cent rate). This procedure can be
adopted to incorporate growth in dividends.

5.7.8 Earnings Capitalization

The dividend capitalization model, discussed so far, is the basic share valuation
model. However, under two cases, the value of the share can be determined by
capitalizing the expected earnings:12

 When the firm pays out 100 per cent dividends; that is, it does not retain
any earnings.

 When the firm’s return on equity (ROE) is equal to its opportunity cost of
capital (k

e
).

The first case in which the earnings capitalization model may be employed
is the one when the earnings of the firm are stable. The earnings will not grow if the
firm does not retain the earnings (and also does not employ any debt). Thus, if the
retention rate, b, is zero, then the growth rate, g, would also be equal to zero and
DIV

1
 would be equal to EPS

1
. Under these conditions, the value of the share will

be equal to the expected earnings per share divided by the equity capitalization
rate. Since DIV

1
 = EPS

1
 (1 – b) and g = rb (where r is equal to ROE), we can

write formula for share valuation as follows:

P
b

k rbe
0

1 1EPS
(26)
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If b = 0, then g = rb ought to be zero and the formula simply becomes

P
k ke e

0
1DIV EPS1

(27)

The second situation, in which the earnings capitalization will yield the same
result as the dividend capital capitalization, is when the firm lacks real growth
opportunities. That is, it earns a rate equal to its cost on its retained earnings. If r
= k

e
, then g = rb = k

e
b. Substituting the value of g in Equation (26), we obtain

eeee kbk

b

bkk

b
P 111

0
EPS

)1(

)1(EPS)1(EPS









 (28)

Thus, true growth, as opposed to mere expansion, is dependent on the
existence of growth opportunities to reinvest retained earnings at a rate higher
than the capitalization rate, k

e
, thereby creating net present value over and above

the investment outlays required.13

Illustration 5.13: Earnings Model

Calculate the price of a share if EPS
 
= Rs 2.50, b = 0.4, k

e
 = 0.10 and

ROE = r = 0.20. What shall be the price if r = k
e
 = 0.10?

Employing Equation (26) the price of share, when r = 0.20 will be

1
0

EPS (1 ) 2.5(1 0.4) 1.5
Rs 75

0.1 (0.2)(0.4) 0.10 0.08e

b
P

k rb

where r = 0.10, the price will be

0

2.5(1 0.4) 1.5 1.5
Rs 25

0.10 (0.1)(0.4) 0.10 0.4 0.06
P

However, if r = k
e
, the price can be determined simply as P

0
 = EPS

1
/k

e
. In

this illustration using this formula we shall have the same answer as above.

5.8 EQUITY CAPITALIZATION RATE

So far we have discussed how the present value of a share can be calculated. One
must know the expected dividends and the required rate of return (the opportunity
cost of capital or capitalization rate). The required rate of return will depend upon
the risk of the share. Hence, the required rate of return will be equal to the risk-
free rate of interest plus the risk-premium to account for the share’s risk. The risk
premium would be different for different shares.

Suppose the current market price of BHEL’s share is Rs 240 and the current
dividend per share is Rs 12. You expect dividend per share to grow at 10 per cent
per annum forever. How much return do you require investing in the share? We
assume that the current price of BHEL’s share is a fair price. The expected dividend
per share next year, DIV

1
, is Rs 13.20 (12 × 1.10). The expected dividend yield
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is 5.5 per cent (13.20/240) and the expected growth rate is 10 per cent. Therefore,
your minimum required rate of return is 15.5 per cent. If you earn less than 15.5
per cent, the current share price cannot be maintained.

In a well-functioning capital market, the market price is the fair price of
a share. Therefore, the shareholders expect the share to earn a minimum return
that keeps the current share price intact. For firms for which dividends are expected
to grow at a constant rate indefinitely and the current market price is given, we can
use modify Equation (29) to estimate the capitalization or the required rate of
return of the share:

P
k ge

0
DIV1

 (29)

k
P

ge
DIV1

0
(30)

Illustration 5.14 : Equity Capitalization Rate

A company’s share is currently selling for Rs 50 per share. It is expected that a
dividend of Rs 3 per share after one year will grow at 8 per cent indefinitely.
What is the equity capitalization rate? The equity capitalization rate is given as
follows:

1

0

DIV 3
0.08 0.14 or 14 per cent

50ek g
P

5.9 CAUTION IN USING CONSTANT-GROWTH
FORMULA

The constant growth formula is a useful rule of thumb for calculating the present
value of a share and the opportunity cost of capital (or the capitalization rate).14

Blind faith in the formula can be misleading. One should be cautious in using the
formula.

 Estimation errors It is dangerous to estimate the capitalization rate, k
e
,

by analysing just one share. A large sample of equivalent risk shares should
be employed to estimate k

e
. This procedure would help at least to reduce

the extent of estimating errors.

 Unsustainable high current growth The formula should not be used to
those companies which have high current growth rates. The constant-growth
formula unrealistically assumes that such growth rates can be sustained
indefinitely. Since growth rates slow down with the maturity of firms, the
assumption tends to overestimate k

e
. It is not realistic to assume that a firm

will continue growing forever at 50 per cent, or even 25 per cent? (Imagine
the meaninglessness of using the constant-growth formula in case of a ‘super-
growth’ company like Reliance Industries Limited!).
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 Errors in forecasting dividends The market’s estimate of the value of a
share may be different from the estimate derived from the constant-growth
formula. That does not mean that the formula is incorrect; the reason probably
may be that dividend stream has not been correctly forecasted.

5.10 LINKAGES BETWEEN SHARE PRICE,
 EARNINGS AND DIVIDENDS

Why do investors buy shares? Do they buy them for dividends or for capital gain?
Investors may choose between growth shares or income shares. Growth shares
are those, which offer greater opportunities for capital gains. Dividend yield (i.e.
dividend per share as a percentage of the market price of the share) on such
shares would generally be low since companies would follow a high retention
policy in order to have a high growth rate. Income shares, on the other hand, are
those that pay higher dividends, and offer low prospects for capital gains. Because
of the high payout policy followed by companies, their share prices tend to grow
at a lower rate. Dividend yield on income shares would generally be high. Those
investors who want regular income would prefer to buy income shares, which pay
high dividends regularly. On the other hand, if investors desire to earn higher return
via capital gains, they would prefer to buy growth shares. They would like a profitable
company to retain its earnings in the expectation of higher market price of the
share in the future. Is there a linkage between the share price and earnings and
dividends?15 Consider an example.

Suppose a company estimates its earnings per share after a year (EPS
1
) at

Rs 6.67, it follows a policy of paying 100 per cent dividend (i.e., its retention ratio,
b, is zero). Thus, the company’s dividend per share (DIV) will equal the earnings
per share (EPS), and its earnings and dividends would not grow since it does not
reinvest any earnings. What would be the price of the company’s share if the
opportunity cost of capital were 12 per cent? We can use the following formula:

1 1
0

DIV EPS (1 ) 6.67(1 0) 6.67
Rs 55.58

0.12 0 0.12e e

b
P

k g k rb

Notice that since retention ratio, b, equals to zero, then DIV
1
 = EPS

1
 and g

= rb = 0 and P
0
 is given by the earnings per share divided by the opportunity cost

of capital, i.e., P
0
 = EPS

1
/k

e
.

Suppose that the company would pay a dividend of Rs 4 per share in the
first year and reinvest the retained earnings (RE) at a rate of return (r = ROE) of
20 per cent. What is the company’s payout ratio, retention ratio and growth rate?

1

1

DIV 4
Payout ratio 0.6 or 60%

EPS 6.67

Retention ratio 1 payout 1 0.6 0.4 or 40%

Growth rate Retention ratio ROE

0.4 0.2 0.08 or 8%b r



Valuing Securities

NOTES

Self-Instructional Material 235

If we assume that the company will follow a constant policy of retaining 40
per cent earnings (i.e., payout of 60 per cent) at 20 per cent rate of return, then its
earnings and dividends will grow perpetually at 8 per cent (g = rb = 0.2 × 0.4).
What would be the price of the company’s share? It is calculated as follows:

1 1
0

EPS (1 ) DIV

6.67(1 0.4) 4.00
Rs 100

0.12 0.2 × 0.4 0.12 0.08

e e

b
P

k rb k g

You may note that without retention of earnings (b = 0), the company has
no growth (g = 0) and the price of its share is Rs 55.58. But when 8 per cent
growth is expected (from reinvestment of retained earnings), the price of the
company’s share is Rs 100. Thus the difference: Rs 100 – Rs 55.58 = Rs 44.42 is
the value of growth opportunities. How is the value of growth opportunities
created?

5.10.1 How to Value Growth Opportunities?

Retention of earnings adds value since it generates cash flows. For example, the
retained earnings in the first year would be: RE

1
 = 0.4 × Rs 6.67 = Rs 2.67 and it

would be reinvested at 20 per cent rate of return per year. It would generate a
stream of perpetual cash flow (CF) of Rs 0.534 starting from the second year:

1

1

RE × EPS 0.40 × 6.67 2.67
CF RE × ROE 2.67 × 0.2 Rs 0.534

b

Thus, the earnings per share in the second year (EPS
2
) will be enhanced by

Rs 0.534, and EPS
2
 will be: Rs 6.67 + Rs 0.534 = Rs 7.20. The company will

retain Rs 2.88 (i.e. 0.4 × Rs 7.20) and reinvest this amount to earn a perpetual
cash flow of Rs 0.576 starting from the third year:

2 2

2

RE × EPS 0.40 × 7.20 Rs 2.88
CF RE × ROE 2.88 × 0.2 Rs 0.576

b

The company’s earnings per share in the third year will be: EPS
3
 = Rs 6.67

+ Rs 0.534 + Rs 0.576 = Rs 7.78. Similar calculations can be made for subsequent
years (see Table 5.5). We may note that earnings per share, dividend per share,
retained earnings and cash flow from retained earnings are growing at a constant
rate of 8 per cent per year.

What is the value of the streams of perpetual cash flows generated through
retained earnings? For example, when the company invests Rs 2.67 at the end of
the first year, it is expected to receive a perpetual cash flow of Rs 0.534 starting
from the second year. Thus the net present value at the end of the first year (NPV

1
)

will be the present value of perpetual cash flows (Rs 0.534) minus investment at
the end of the first year (Rs 2.67):
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1 1

CF
NPV RE

0.534
2.67 4.45 2.67 Rs 1.78

0.12

ek

The company will be able to generate a stream of perpetual cash flows of
Rs 0.576 starting from the third year from its reinvestment of Rs 2.88 at the end of
the second year. We may note that since the growth rate is 8 per cent, perpetual
cash flows from additional reinvestment would grow at this rate. Thus the second
stream of cash flows would be: Rs 0.534 × 1.08 =  Rs 0.576. The net present
value of this stream of cash flows at the end of the second year would be as
follows:

2

0.534 ×1.08
NPV 2.67 ×1.08

0.12

0.576
2.88 4.80 2.99 Rs 1.92

0.12

We may note that NPV also grows at 8 per cent. Thus,

2 1

2 2
3 1

NPV NPV (1 0.08) 1.78(1.08) Rs 1.92

NPV NPV (1 ) 1.78(1.08) Rs 2.08g

NPV at the end of other years can also be calculated in the similar way (see
Table 5.8, Column 6). These NPVs are expected net values of streams of perpetual
cash flows resulting from the reinvestment of the company’s retained earnings.
What is the total value of the company’s growth arising from the reinvestment of its
earnings?

Table 5.8  EPS, DIV, RE and NPV of Perpetual Cash Flows

                                                             NPV of
Perpetual perpetual

cash Earning Dividend cash
flows from Per Per Retained flow at

reinvestment, share, share, earnings, the end,
Year RE × ROE EPS DIV RE NPV

1 — 6.67 4.00 2.67 1.78
2 0.53 7.20 4.32 2.88 1.92
3 0.58 7.78 4.67 3.11 2.07
4 0.62 8.40 5.04 3.36 2.24
5 0.67 9.07 5.44 3.63 2.42
6 0.73 9.80 5.88 3.92 2.61
7 0.78 10.58 6.35 4.23 2.82
8 0.85 11.43 6.86 4.57 3.05
9 0.91 12.35 7.41 4.94 3.29

10 0.99 13.33 8.00 5.33 12.44
20 2.13 28.79 17.27 11.51 7.68

25 3.13 42.30 25.38 16.92 11.28

Assumptions: (a) retention ratio: 40 per cent; (b) ROE: 20 per cent.
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The value of growth today, V
g
, would be the sum of the discounted values

of the stream of NPVs. That is













n
e

n

ee
g

kkk
V

)1(

NPV
...

)1(

NPV

)1(

NPV
2

21
(31)

where NPV
2
= NPV

1
 (1 + g), NPV

3
 = NPV

1
 (1 + g)2 and so on.

We may note that Equation (31) is similar to the constant dividend-growth
model, and therefore, it can be rewritten in the following simplified way:

Vg 
1NPV

( )ek g
(32)

Since NPV
1
 = Rs 1.78, k = 0.12 and g = 0.08, then V

g
 will be as follows:

Vg 
1.78

Rs 44.42
0.12 0.08

Thus, the value of a share today, P
0
, consists of two components:

 The value of the perpetual stream of earnings under no growth
assumption and

 The value of growth resulting from the streams of cash flows from the
reinvestment of earnings.

That is

1 1
0

EPS NPV 6.67 1.78

0.12 0.12 0.08

55.58 44.42 Rs 100
e e

P
k k g

We know that correct

         1
1

1 RE
CF

NPV 
ek

and since CF = b × ROE × EPS
1
, and RE

1
 = b × EPS

1
, we can rewrite the

above equation as follows:

          

1
1 1

1 1

1

× ROE × EPS
NPV × EPS

× ROE × EPS × × EPS

× EPS (ROE )

e

e

e

e

e

b
b

k

b k b

k

b k

k
(33)

Substituting Equation (33) in Equation (32), the formula for the value of
growth opportunities can be rewritten as follows:

11 × EPS (ROE )NPV

( )
e

g
e e e

b k
V

k g k k g (34)
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We can notice from Equation (34) that the value of the growth opportunities
would be positive if the rate of return on reinvested earnings is greater than the
capitalization rate (i.e., V

g
 > 0 if ROE > k

e
), and it would be negative if the rate of

return is lesser than the capitalization rate (i.e. V
g
 < 0 if ROE < k

e
). In spite of the

reinvestment of earnings, the value of growth opportunities would be zero if the
rate of return were equal to the capitalization rate (i.e., V

g
 = 0 if ROE = k

e
).

Using Equation (33) in the example, the value of the growth opportunities is
calculated as follows:

0.4 × 6.67(0.20 0.12) 0.21344
Rs 44.42

0.12(0.12 0.08) 0.0048gV

5.11 HOW SIGNIFICANT IS THE PRICE-EARNINGS
(P/E) RATIO?

P/E ratio is calculated as the price of a share divided by earning per share. The
reciprocal of P/E ratio is called earnings-price (E/P) ratio or earning yield.
Investors in practice seem to attach a lot of importance to P/E ratios. The financial
dailies give information on P/E ratios of a large number of companies, and financial
analysts evaluate the performances and prospects of shares in terms of P/E ratios.
Some people use P/E multiplier to value the shares of companies. Suppose a
company has a P/E multiplier of 14.5 and the company expects its EPS to be Rs
11.67 next year. The expected share value will be: Rs 11.67 × 14.5 = Rs 169.22.
Alternatively, you could find the share value by dividing EPS by E/P ratio, which is
the reciprocal of P/E ratio: Rs 11.67 ÷(1/14.5) = Rs 169.22. How is P/E ratio
related to the capitalization rate or opportunity cost of capital? How reliable is P/
E ratio as a performance indicator?

How reliable is the reciprocal of P/E ratio (i.e., E/P ratio) as a measure of
the opportunity cost of capital? Let us verify. We have discussed in the preceding
section that the price of a share is given by the following formula:

11
0

× EPS (ROE )EPS

( )
e

e e e

b k
P

k k k g (35)

1
0

EPS
g

e

P V
k (36)

From Equation (36) we can derive the following formula for the earnings-
price ratio:16

1

0 0

EPS
1 g

e

V
k

P P (37)

We can observe from Equation (37) that the earning-price (E/P) ratio (i.e.,
the reciprocal of P/E ratio) is not equal to the capitalization rate, k

e
. E/P ratio will
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be lower than the capitalization rate, k
e
, if the value of growth opportunities, V

g
, is

positive (i.e., E/P < k
e
 if V

g
 > 0), and in the case of negative value of growth

opportunities, E/P ratio will be higher than the capitalization rate, k
e
 (i.e., E/P > k

e

if V
g
 < 0). E/P ratio will be equal to the capitalization rate only if the value of

growth opportunities is zero (i.e., E/P = k
e
 if V

g
 = 0). As we have discussed

earlier, the value of growth opportunities would be zero under two conditions:
First, when a company produces a constant stream of earnings, which are entirely
distributed. The dividend per share and the earnings per share would be same and
remain constant. Second, when a company earns a rate of return equal to the
capitalization rate (i.e., r = k

e
) on the reinvested earnings. The reinvestment of

earnings does not make any contribution to the share price in such cases because
no net value is created.

5.11.1 Can P/E Ratio Mislead?

P/E ratio can mislead about the performance of a share. A high P/E ratio is
considered good but it could be high not because the share price is high but because
the earnings per share are quite low. Further, the interpretation of P/E ratio becomes
meaningless because of the measurement problems of EPS (see Exhibit 5.1). A
number of arbitrary assumptions and choices are made to estimate earnings.
Accounting policies may be manipulated and changed which may distort the fair
estimation of earnings. (The recent accounting scams involving Enron, WorldCom,
Xerox etc. bear this out.) Earnings may also include non-cash items such as
depreciation. Thus it is quite difficult to interpret EPS meaningfully and rely on
EPS and P/E ratio as measures of performance.

Exhibit 5.1  Myths about EPS and P/E Ratio: A Manager’s Views

The following is taken from the Statement of the Chairman, Voltas Limited (39th Annual
Report, 1992–93):

 …a little digression on the curious attachment of Indian commentators to EPS
(Earnings Per Share) and its counterpart P/E (Price – Earnings) ratio. While every
measure of financial performance has its pros and cons so that an ideal, easily
understandable and widely acceptable single ratio still eludes us, to me EPS appears
to be particularly deficient one. A company’s current Earnings Per Share is so
dependent on its past policies on dividend distribution, bonus declarations, premia
charged on share issues, debt-equity ratio and other factors as to make EPS almost
deceptive. Conservative policies on bonus issues, large premia on new issues and
the like can inflate EPS and create an illusory impression of the real significance of
a high dividend rate. So also since EPS is one element of the Price/Earnings ratios;
P/E in India means something very different from its implications in many other
countries—such as the US—where earnings are calculated on shareholders funds
or Net Worth, of course, excluding revaluation reserves and similar elements.

 …Managements should be accountable for the return on the entirety of
shareholders’ funds rather than on that portion which is represented by equity
[paid-up] capital.
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CHECK YOUR PROGRESS

1. The managing director of a company decides that his company will not pay
any dividends till he survives. His current life expectancy is 20 years. After
that time it is expected that the company could pay dividends of Rs 30 per
share indefinitely. At present the firm could afford to pay Rs 5 per share
forever. The required rate of this company’s shareholders is 10 per cent.
What is the current value of the share? What is the cost to each shareholder
of the managing director’s policy?

2. The price of a company’s share is Rs 80, and the value of growth opportunities
is Rs 20. If the company’s capitalization rate is 15 per cent, what is the
earnings-price ratio? How much is the earning per share?

3. How can P/E ratio mislead?

4. Name the two phases of super normal growth.

5. What is default risk?

5.12 SUMMARY

In this unit, you have learned that:

 In this chapter we have applied the concept of present value to explain the
value of bonds and shares. Like any other assets, the present value of a
bond or a share is equal to the discounted value of the stream of cash
flows—the discount rate being the rate of return that investors expect from
securities of comparable risk.

 Bonds or debentures are debt instruments or securities. In case of a bond/
debenture the stream of cash flow consists of annual interest payments and
repayment of principal. These flows are fixed and known. The value of the
bond can be found by capitalizing these flows at a rate of return, which
reflects their risk. The market interest rate or yield is used as the discount
rate in case of bonds (or debentures).  The basic formula for the bond value
is as follows:

0
1

INT

(1 ) (1 )

n
t n

t n
t d d

B
B

k k

 When the price of a bond is given, a bond’s yield to maturity or internal rate
of return can be found by equating the present value of the bond’s cash
outflows with its price.

 Zero-interest bonds (called zero-coupon bonds in USA) do not have explicit
rate of interest. They are issued for a discounted price; their issue price is
much less than the face value. Therefore, they are also called deep-discount
bonds. The basic discounting principles apply in determining the value or
yield of these bonds.
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 Preference shares have a preference over ordinary shareholders with regard
to dividends. The preference dividend is specified and known. Similarly, in
the case of irredeemable preference share the redemption or maturity value
is also known. Preference share value can be determined in the same way
as the bond value.

 Cash flows of an ordinary (or equity) share consist of the stream of dividends
and terminal price of the share. Unlike the case of a bond, cash flows of a
share are not known. Thus, the risk of holding a share is higher than that of
a bond. Consequently, equity capitalization rate will be higher than that of a
bond. The general formula for the share valuation is as follows:
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 As the time horizon, n, becomes very large (say, extends to infinity) the
present value of future price approaches zero. Thus the term P

n
 disappears

from the formula, and we can use the following equation to find the value of
a share today:
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 If dividends do not grow, then capitalizing earnings can determine the share
value. Under no-growth situation, earnings per share (EPS) will be equal to
dividends per share (DIV) and the present value is obtained by capitalizing
earnings per share:
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 In practice, dividends do grow over years. If we assume dividends to grow
at a constant rate, g, then DIV

1
 = DIV

0
(1 + g), DIV
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2
 (1 + g)..., and the share price formula can be written as follows:
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 This formula is useful in calculating the equity capitalization rate (k
e
) when

the price of the share (P
0
) is known.

 Under the assumption of constant growth, the share value is equal to the
capitalized value of earnings plus the value of growth opportunities as follows:

P
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V
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1EPS

 The price of a ‘growth stock’ is not merely the capitalized value of earnings
but it also includes the present value of growth opportunities.
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 Given a firm’s EPS, ROE, the equity capitalization rate, retention ratio and
constant growth, the growth opportunities can be valued as follows:

11 × EPS (ROE )NPV
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k g k k g

 We can also rewrite the formula to obtain relationship between the earnings-
price ratio and capitalization rate as follows:
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 The E/P ratio will equal the capitalization rate only when growth opportunities
are zero, otherwise it will either over-estimate or under-estimate the
capitalization rate.

5.13 KEY TERMS

 Bond: A long-term debt instrument or security.

 Replacement value: The amount that a company would be required to
spend if it were to replace its existing assets in the current condition.

 Liquidation value: The amount that a company could realize if it sold its
assets, after having terminated its business.

 Redemption value: The value that a bondholder (debenture-holder) will
get on maturity

 Yield to Maturity: The measure of a bond’s rate of return that considers
both the interest income and any capital gain or loss.

 Perpetual bond: The bond with indefinite life and no maturity value.

5.14 ANSWERS TO ‘CHECK YOUR PROGRESS’

  1. The value of the share at the end of 20 years is

P20
30

0 10
300Rs

The value today will be

P0 20

300

1 1
300 0 1486 44 58Rs

If the company could pay dividends of Rs 5 per share forever from the
beginning, the price would be

P0
5

0 10
50Rs
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Thus, the cost to each shareholder is the lost of the difference of two prices:

Rs 50 – Rs 44.58 = Rs 5.42 per share

2. 1
0

EPS
g

e

P V
k

1

0 0

1

1

EPS
1

20
0.15 1

80

0.15(1 0.25) 0.1125 or 11.25%

EPS
0.1125

80

EPS 80 × 0.1125 Rs 9

e
e

V
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P P

3. P/E ratio can mislead about the performance of a share. A high P/E ratio is
considered good but it could be high not because the share price is high but
because the earnings per share are quite low.

4.  The two phases of super normal growth are growth of dividend at spur-
normal growth rate and normal growth rate.

5. Default risk is the risk that a company will default on its promised obligations
to bondholders.

5.15 QUESTIONS AND EXERCISES

Short-Answer Questions

1. List the five types of values.

2. What are the features of a bond?

3. Define yield to maturity

4. What do you know about dividend capitalization?

Long-Answer Questions

  1. Explain the concept of valuation of securities? Why is the valuation concept
relevant for financial decision-making purposes?

  2. What is a bond? Is it the same as a debenture? What are the features of a
bond?

  3. Illustrate the method of valuing (i) bonds in perpetuity and (ii) bonds with
maturity.

  4. What is the interest rate risk? How are the values of bonds affected when
the market rate of interest changes? Illustrate your answer.
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  5. Define a yield curve. What are the reasons for an upward sloping yield
curve? What is an inverted yield curve?

  6. What is default risk and default risk premium? What is the relation between
the default risk and credit ratings of bonds (or debentures)?

  7. What is the difference between the valuation of a bond and of a preference
share? Illustrate.

  8. What is the meaning of the term yield to maturity for bonds and preference
shares? Is it appropriate to talk of a yield to maturity on a preference share
that has no specific maturity date?

  9. What is an ordinary share? What are its features? How does it differ from a
preference share and a debenture?

10. Explain in detail the method of valuing an ordinary share.

11. What is the perpetual growth model? What are its assumptions? Is this
model applicable in a finite case?

12. Why are dividends important in determining the present value of a share?
How would you account for the positive market value of a company’s share,
which currently pays no dividend?

13. What is the difference between the expected and the required rate of return
in the context of ordinary shares?

14. Illustrate with the help of an example the linkage between share price and
earnings. What is the importance of the price-earnings (P/E) ratio? What
are its limitations?

15. What is meant by growth opportunities? How are they valued? Illustrate
with an example.

Exercise

  1. Suppose you buy a one-year government bond that has a maturity value of
Rs 1,000. The market interest rate is 8 per cent. (a) How much will you
pay for the bond? (b) If you purchased the bond for Rs 904.98, what
interest rate will be you earn on your investment?

  2. The Brightways Company has a perpetual bond that pays Rs 140 interest
annually. The current yield on this type of bond is 13 per cent. (a) At what
price will it sell?(b) If the required yield rises to 15 per cent, what will be the
new price?

  3. The Nutmate Limited has a ten-year debenture that paysRs 140 annual
interest. Rs 1,000 will be paid on maturity. What will be the value of the
debenture if the required rate of interest is (a) 12 per cent, (b) 14 per cent
and(c) 16 per cent?

  4. What will be the yield of a 16 per cent perpetual bond with Rs 1,000 par
value, when the current price is(a) Rs 800, (b) Rs 1,300 or (c) Rs 1,000?
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  5. You are considering bonds of two companies. Taxco’s bond pays interest
at 12 per cent and Maxco’s at 6 per cent per year. Both have face value of
Rs 1,000 and maturity of three years. (a) What will be the values of bonds
if the market interest rate is 9 per cent? (b) What will be the values of the
bonds if the market interest rate increases to 12 per cent? (c) Which bond
declines more in the value when the interest rate rises? What is the reason?
(d) If the interest rate falls to 6 per cent, what are the values of bonds? (e)
If the maturity of two bonds is 8 years (rather than 3 years), what will be the
values of two bonds if the market interest rate is (a) 9 per cent, (b) 6 per
cent and (c) 12 per cent?

  6. Three bonds have face value of Rs 1,000, coupon rate of 12 per cent and
maturity of 5 years. One pays interest annually, one pays interest half-yearly,
and one pays interest quarterly. Calculate the prices of bonds if the required
rate of return is (a) 10 per cent, (b) 12 per cent and (c) 16 per cent.

  7. On 31 March 2003, Hind Tobacco Company issued Rs 1,000 face value
bonds due 31 March 2013. The company will not pay any interest on the
bond until 31 March 2008. The half-yearly interest is payable from 31
December 2008; the annual rate of interest will be 12 per cent. The bonds
will be redeemed at 5 per cent premium on maturity. What is the value of
the bond if the required rate of return is 14 per cent?

  8. Determine the market values of the following bonds, which pay interest
semi-annually:

Bond Interest Rate Required Rate Maturity Period (Years)

A 16% 15% 25
B 14% 13% 15
C 12% 8% 20

D 12% 8% 10

9. If the par values of bonds are Rs. 100 and if they are currently selling for Rs
95, Rs 100, Rs 110 and Rs 115, respectively, determine the effective annual
yields of the bonds? Also calculate the semi-annual yields?

10. A 20-year 10% Rs 1,000 bond that pays interest half-yearly is redeemable
(callable) in twelve years at a buy-back (call) price of Rs 1,150. The bond’s
current yield to maturity is 9.50% annually. You are required to determine
(i) the yield to call, (ii) the yield to call if the buy-back price is onlyRs
1,100, and (iii) the yield to call if instead of twelve years the bond can be
called in eight years, buy-back price being Rs 1,150.

11. A fertiliser company holds 15-year 15% bond of ICICI Bank Ltd The
interest is payable quarterly. The current market price of the bond is Rs
875. The company is going through a bad patch and has accumulated a
substantial amount of losses. It is negotiating the restructuring of debt with
the bank. Recently the interest rates have fallen and there is a possibility that
the bank will agree to reduce the interest rate to 12 per cent. It is expected
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that the company will be able to service the debt and reduce interest rates.
Calculate stated and the expected yields to maturity?

12. You are thinking of buying a BISCO a preference share of Rs 100 par
value that will pay a dividend of 12 per cent perpetually. (a) What price
should you pay for the preference share if you are expecting a return of 10
per cent?(b) Suppose that BISCO can buy back the share at a price of Rs
110 in seven years. What maximum price should you pay for the preference
share?

13. The share of Premier Limited will pay a dividend of Rs 3 per share after a
year. It is currently selling at Rs 50, and it is estimated that after a year the
price will be Rs 53. What is the present value of the share if the required
rate of return is 10 per cent? Should the share be bought? Also calculate the
return on the share if it is bought, and sold after a year.

14. An investor is looking for a four-year investment. The share of Skylark
Company is selling for Rs 75. They have plans to pay a dividend of Rs 7.50
per share each at the end of the first and second years, and Rs 9 and Rs 15
respectively at the end of the third and fourth years. If the investor’s
capitalization rate is 12 per cent and the share’s price at the end of fourth
year is Rs 70, what is the value of the share? Would it be a desirable
investment?

15. A company’s share is currently selling at Rs 60. The company in the past
paid a constant dividend of Rs 1.50 per share, but it is now expected to
grow at 10 per cent compound rate over a very long period. Should the
share be purchased if the required rate of return is 12 per cent?

16. The earnings of a company have been growing at 15 per cent over the past
several years and are expected to increase at this rate for the next seven
years and thereafter, at 9 per cent in perpetuity. It is currently earning Rs 4
per share and paying Rs 2 per share as dividend. What will be the present
value of the share with a discount rate of 12 per cent for the first seven
years and 10 per cent thereafter?

17. A company retains 60 per cent of its earnings, which are currently Rs 5 per
share. Its investment opportunities promise a return of 15 per cent. What
price should be paid for the share if the required rate of return is 13 per
cent? What is the value of growth opportunities? What is the expected rate
of return from the share if its current market price is Rs 60?

18. The total assets of Rs 80,000 of a company are financed by equity funds
only. The internal rate of return on assets is 10 per cent. The company has
a policy of retaining 70 per cent of its profits. The capitalization rate is 12
per cent. The company has 10,000 shares outstanding. Calculate the present
value per share.

19. A prospective investor is evaluating the share of Ashoka Automobiles
Company. He is considering three scenarios. Under the first scenario the
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company will manage to pay its current dividend per share without any
increase or decrease. Another possibility is that the dividend will grow at an
annual (compound) rate of 6 per cent in perpetuity. Yet another scenario is
that the dividend will grow at a high rate of 12 per cent per year for the first
three years; a medium rate of 7 per cent for the next three years and thereafter,
at a constant rate of 4 per cent perpetually. The last year’s dividend per
share is Rs 3 and the current market price of the share is Rs 80. If the
investor’s required rate of return is 10 per cent, calculate the value of the
share under each of the assumptions. Should the share be purchased?

20. Vikas Engineering Ltd offers a current share dividend of Rs 5, which has
been growing at an annual rate of 5 per cent. The company is expecting
significant technical improvement and cost reduction in its operations, which
would increase growth rate to 10 per cent. Vikas’ capitalization rate is 15
per cent. You are required to calculate (a) the value of the share assuming
the current growth rate; and (b) the value of the share if the company achieves
technical improvement and cost reduction. Does the price calculated in (b)
make a logical sense? Why?

21. Consider the following data of four auto (two / three-wheelers) companies.

EPS DIV Share Price
 Companies (Rs) (%) (Rs)

1. Bajaj 11.9 50 275.00
2. Hero Honda 10.2 22 135.00
3. Kinetic 12.0 25 177.50

4. Maharashtra Scooters 20.1 25 205.00

The face value of each company’s share is Rs 10. Explain the relative
performance of the four companies.

22. The dividend per share of Skyjet Company has grown from Rs 3.5 to Rs
10.5 over past 10 years. The share is currently selling for Rs 75. Calculate
Skyjet’s capitalization rate.

23. Rama Tours and Travels Limited has current earnings per share of Rs 8.60,
which has been growing at 12 per cent. The growth rate is expected to
continue in future. Rama has a policy of paying 40 per cent of its earnings as
dividend. If its capitalization rate is 18 per cent, what is the value of the
share? Also calculate value of growth opportunities.

24. A company has the following capital in its balance sheet: (a) 12-year 12%
secured debentures of Rs 1,000 each; principal amount Rs 50 crore (10
million = crore); the required rate of return (on debentures of similar risk)
10 per cent; (b) 10-year 14% unsecured debentures of Rs 1,000 each;
principal amount Rs 30 crore; interest payable half-yearly; the required rate
of return 12 per cent; (c) preference share of Rs 100 each; preference
dividend rate 15%; principal amount Rs 100 crore; required rate of return
13.5 per cent; and (d) ordinary share capital of Rs 200 crore at Rs 100
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each share; expected dividend next year, Rs 12; perpetual dividend growth
rate 8 per cent; the required rate of return 15 per cent. Calculate the market
values of all securities.

25. Satya Systems Company has made net profit of Rs 50 crore. It has
announced to distribute 60 per cent of net profit as dividend to shareholders.
It has 2 crore ordinary shares outstanding. The company’s share is currently
selling at Rs 240. In the past, it had earned return on equity of 25 per cent
and expects to main this profitability in the future as well. What is the required
rate of return on Satya’s share?

26. A company has net earnings of Rs 25 million (1 crore = 10 million). Its
paid-up share capital is Rs 200 million and the par value of share is Rs 10.
If the company makes no new investments, its earnings are expected to
grow at 2 per cent per year indefinitely. It does have an investment
opportunity of investing Rs 10 million that would generate annual net earnings
of Rs 2 million (1 million = 10 lakh) for next 15 years. The company’s
opportunity cost of capital is 10 per cent. You are required: (a) to find the
share value if the company does not make the investment; (b) to calculate
the proposed investment’s NPV; and (c) to determine the share value if the
investment is undertaken?

27. Gujarat Bijali Ltd has earnings of Rs 80 crore and it has 5 crore shares
outstanding. It has a project that will produce net earnings of Rs 20 crore
after one year. Thereafter, earnings are expected to grow at 8 per cent per
annum indefinitely. The company’s required rate of return is 12.5 per cent.
Find the P/E ratio.

28. Symphony Limited is an all-equity financed company. It has 10 million shares
outstanding, and is expected to earn net cash profits of Rs 80 million.
Shareholders of the company have an opportunity cost of capital of 20 per
cent. (a) Determine the company share price if it retained 40 per cent of
profits and invested these funds to earn 20 per cent return. Will the share
price be different if the firm retained 60 per cent profits to earn 20 per cent?
(b) What will be the share price if investments made by the company earn
24 per cent and it retains 40 per cent of profits? Will share price change if
retention is 60 per cent?

5.16 FURTHER READING/ENDNOTES

Pandey, I.M. Financial Management. New Delhi : Vikas Publishing House.

Endnotes
1. There are a number of excellent investment books and articles dealing with valuation of bonds and

shares. We suggest the original work of J.B. Williams, The Theory of Investment Value, Harvard
University Press, 1938; W.F. Sharpe and Alexander, G.I., Investments, Prentice-Hall: 1989 and
Francis, J.C., Investment: Analysis and Management, McGraw Hill, 1972, for further reading.

2. Weston, J.F. and Brigham, E.F., Managerial Finance, Dryden, 1975, p. 538.
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3. Weston and Brigham, Ibid., p. 545. Also , see Nelson, C.R, The Term Structure of Interest Rates,
in J.L. Bicksler, Ed., Handbook of Financial Economics, North-Holland Publishing Co., 1980, for
a review of the interest rate structure theory.

4. In some countries like in India, companies are not allowed to issue irredeemable preference shares.

5. Weston and Brigham, op. cit.
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7. The logic of share valuation is given in the original work of Williams, op. cit., and in the work of
Gordon, Myron, The Investment, Financing and Valuation of the Corporation, Richard D. Irwin,
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11. Ibid.
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UNIT 6 INVENTORY MANAGEMENT

Structure

6.0 Introduction
6.1 Unit Objectives
6.2 Inventory Management

6.2.1 Classification of inventories
6.2.2 Methods of Classification
6.2.3 Inventory Control Techniques
6.2.4 Inventory Management Systems

6.3 Economic Order Quantity
6.4 Just-in-Time (JIT)

6.4.1  Tenets of JIT
6.4.2 JIT Process
6.4.3 Advantages of JIT
6.4.4 Disadvantages of JIT

6.5 Production Scheduling
6.5.1 Objectives of Scheduling
6.5.2 Job Sequencing
6.5.3 Gantt or Bar Charts

6.6 Network Analysis
6.6.1 Sequencing Relationships
6.6.2 Principles of Network Construction
6.6.3 Other Tips for Drawing Networks

6.7 Summary
6.8 Key Terms
6.9 Answers to ‘Check Your Progress’

6.10 Questions and Exercises
6.11 Further Reading

6.0 INTRODUCTION

We are all familiar with statements  like ‘inventory is evil,’ ‘inventory is a waste,’
‘inventory is an asset,’ ‘inventory is a double edged sword,’ ‘inventory is blocked
working capital,’ ‘Inventory takes care of a rainy day,’ etc. These are all conflicting
and  radically different views concerning the same practice. So, the big question is,
what is inventory and  what is inventory management? In this unit we will explore
inventory management further.

6.1 UNIT OBJECTIVES

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

 Understand classification of inventory and methods of classification

 Identify inventory control method and systems
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 Learn about  JIT process

 Understand production scheduling

6.2 INVENTORY MANAGEMENT

The main objective of any business enterprise is ‘return on investment’ or
what is normally called ‘profit.’ The profit motive of a company is hidden in all its
activities. That is why the concept of ‘profit centre’ has evolved, to evaluate the
purpose, performance and contribution of each and every division of the company
to its common goal. Any amount of money saved on material cost will improve the
bottom line of the company in terms of liquidity, working capital and overall profit
of the company and will help withstand the onslaught of competition.

Most manufacturing firms, today, constitute inventories as the second largest
category of assets in the balance sheet, exceeded only by physical facilities like
land, machinery and equipment. Inventories frequently account for more than thirty
percent of the firms’ invested capital.

Advantages of holding a large inventory

 They make possible the smooth and efficient operation of a manufacturing
concern by decoupling the individual segments of the total operation. For
example, if one of the processes in an assembly line has broken down or is
under repair, this need not stop the entire assembly line and the rest of the
activities can proceed using the inventories.

 The daily production can be planned with flexibility and unforeseen problems
in producing a given component can be reduced and a different component
can be produced at short notice if the required raw materials are in hand.

 The marketing manager can market different products depending on the
demand. The company can react swiftly to changing demand and release
goods in the market ahead of their competitors.

 Purchasing manager can place fewer and larger orders, thus reducing the
ordering costs. Larger orders also give volume discounts from suppliers.
They can plan the procurement depending on market conditions, without
depending too much on the shop floor operations.

Disadvantages of holding a large inventory

 Inventory hides quality problems. Sometimes suppliers supply poor quality
and off-spec materials. If this goes unnoticed at the time of receiving the
goods, it is a severe loss since the supply has been paid for. For, either the
supply will not be consumed and remain in the inventory, or else, if it is
consumed, it will lead to substandard finished goods. Either way, it amounts
to loss.

 Inventory hides production inefficiencies. On a given day if the daily
production plan does not get fulfilled, it does not get highlighted because of
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the existing inventory which does not cause any slippages in the next process.
An unfulfilled daily production plan and high inventory of a particular sub-
assembly/assembly reveals a more dangerous situation; that there is
dissimilarity in capacities between a particular activity and the next activity.
Productivity inefficiencies also get camouflaged due to high inventory.

 Inventory adds unnecessary costs to the production operation, such as
inventory carrying costs, insurance costs, cost of deterioration/ obsolescence,
etc.

Thus, inventory can be defined as the blocked working capital of an
organization in the form of materials. Since this is blocked working capital,
theoretically, it should be zero, although it is impossible to do so.

6.2.1 Classification of Inventories

To begin a study of the inventories it is first necessary to classify or group them on
the basis of some parameters. Several methods of classification are practiced in
the industry.

Depending on the nature of materials, inventories can be classified into four
broad groups which are:

(i) Production inventory
(ii) MRO inventory
(iii) In-process inventory
(iv) Finished goods inventory

(i) Production Inventory: This includes the raw materials, parts and
components that are directly used in the production process and go into
making the final product. They may either consist of standard items sourced
‘off the shelf’ or special tailor made items. All raw materials obtained from
mother earth fall in this category. Some organizations such as the FMCG
and engineering goods, buy their components/ sub-assemblies from other
vendors. They concentrate more on producing and assembling the critical
parts only. Many of the companies are going towards this route these days,
including Volkswagen, Dell Computers and General Motors, etc.

(ii) MRO Inventory: This stands for maintenance, Repair and Operating
supplies. These items are very much required in the production process
although they do not go into making the final product. They include.

(a) Consumables which are usually available off the shelf and are used by
more than one usage departments. Their inventory levels are fixed
based on past consumption. They include lubricating oils, safety items,
electrical items such as lights, fans, etc.

(b) Spare parts which are the parts of machines used in the production
process. Their requirement is determined by the nature of the spare
and may often lead to a huge loss to the organization if not present.
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(c) Packing material is used to give a face lift to the product, to protect it
during transportation and storage. In the pharmaceutical industry,
packing cost is substantial and is considered a part of raw materials.
In some cases, packing materials are a part of consumables, e.g.,
industries where the finished product is in a liquid form such as juices,
syrups, etc.

(iii) In-process inventory: In-process inventory is also called Work in Process
(WIP) inventory. It comprises of the semi-finished products formed at various
stages of the production process. Typically, the output of one stage in an
assembly line is the input for the next stage.

(iv) Finished goods inventory: This comprises all the final products made by
the company, ready for shipment and sale.

In most of the companies, the production and MRO inventories represent
the biggest segment of the total inventory investment.

6.2.2 Methods of Classification

Irrespective of the nature and size of the industry, there are items varying from the
smallest to the largest in terms of value, size, complexity and criticality. It is not
possible and also feasible to exercise strict management control over all these
items. It will only be too much effort with too little benefit. Hence, the principle of
management by exception is applied here. The items are classified based on a
certain criteria to facilitate selective control. Such control minimizes waste of efforts
as well as confusions.

The various ways in which inventory can be classified are:
(i) ABC Analysis: This is the most commonly used method of

classification. It is based on the annual consumption value of the items
and goes by the principle of ‘vital few, trivial many.’ This means that a
small number of items account for a major portion of the total
expenditure, and there are several items which together are many in
number but account for a small portion of the annual expenditure.

The actual percentages vary from one firm to another, but it can
be taken as a general rule that ten per cent of the items account for
seventy per cent of the cost.  They are called the class A items and
require maximum attention. Similarly, around seventy per cent of the
items account for only ten per cent of the cost. They are called the
class C items and should not be given too much attention. The remaining
items are called class B items.

The ABC analysis is also called the Pareto analysis, developed by
the Italian economist Vilfredo Pareto. It can be represented as given
in Figure 6.1.
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Figure 6.1 Pareto Analysis

This analysis is usually carried out annually. Once the items in the inventory
have been identified, their usage record for the year is built. Then the items
are sorted and ranked in the decreasing order of their consumption value.
The value of each item is next expressed as a percentage of the total. By
going down the list and successively cumulating the individual percentages
for each item, one can determine which items make up the first seventy per
cent of inventory investment, the next twenty per cent and the balance ten
per cent. The groups are called A, B and C respectively and the items
within the group are called item A, B or C. Separate policies are usually
adopted for class A items and class C items. Class C items need to be
monitored on a daily basis, decision is taken on class C items based on the
objectives of minimizing acquisition cost, maximizing service and reliability,
minimizing inventory investment, minimizing indirect costs associated with
inventory and utilizing personnel and their time effectively.

(ii) XYZ Analysis: This classification is based on the stock value of the items.
Items having a very high stock value are classified as ‘X.’Items with least
stock value are classified as ‘Z’ The method of arriving at the classification
is the same as for ABC classification described above. Only, instead of
taking the annual consumption value into account, the annual stock value
for each item should be taken into account. The rest of the procedure remains
the same.

(iii) VED Analysis: This classification is based on the relative importance of
the item in the production process. If certain items are not available they
can holdup production and result in high costs of shut down. These items
may or may not be priced high but their stock-out costs are very high. ‘V’
stands for ‘Vital’; ‘E’ for ‘Essential’ and ‘D’ for ‘Desirable’ . These items
are called vital items. The ‘E’ stands for ‘essential.’ Although these items
are not very critical to production their stock-outs are expensive. The ‘D’
stands for ‘desirable.’ It is better to avoid stock-outs for these items although
a stock out for a short period will not affect production.
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(iv) FSN Analysis: Items can also be classified as fast moving, slow moving or
non-moving based on their pattern of issue from the stores. This denotes
how soon a material is consumed after it has been purchased and taken into
stock. This classification helps in controlling obsolescence.

Items which are very ‘Fast Moving’ and are used once every week
or, every month are classified as ‘F.’ Items which are not consumed even
once in say two or three years are classified as ‘Non-Moving’ or ‘N.’
Keeping non-moving items in the inventory is dangerous. They block useful
working capital and eat into the profitability of the company. The company
should declare them as surplus or obsolete and find alternate uses of the
material or else dispose them off, so that it leads to money realization as
well as space saving. All items which are neither ‘fast’ nor ‘non-moving’ are
termed as ‘Slow Moving’ or ‘S’ items. This classification is again of great
importance to companies who need to keep a check on where their money
is spent.

(v) PQR Classification: Besides value and criticality of the items, another
commonly used method to classify items is based on the shelf life of the
item. Shelf life is defined as the useful life of an item that is the time period
within which the item can display the complete characteristics, for which it
is meant. Items having a low shelf life and thus requiring frequent attention
are classified as ‘P.’ Items having the longest shelf life and thus requiring the
least attention are classified as ‘R.’ All the other items which are not ‘P’ or
‘R’ fall within ‘Q.’ The time period in which to define ‘P,’ ‘Q’ and ‘R’ varies
from industry to industry. This classification is more relevant in industries
producing perishable goods such as confectionaries, etc.

 (vi) SDE Classification: This classification is based on the ease of obtaining
an item. ‘S’ stands for ‘scarce’. Such items are not easily available in the
market and might require source development or else it might be an item
which is difficult to manufacture or there are only one or two known
manufacturers who have to be given orders several months in advance and
so on. All these require special efforts for procurement. ‘D’ stands for
‘Difficult’ to obtain and ‘E’ for ‘Easy’ to obtain. An organization need to
concertedly focus on items that are both A as well as S.

(vii) GOLF Classification: This classification is based on the nature of the
source for an item. ‘G’ stands for ‘Government’, ‘O’ for ‘Open market’,
‘L’ for ‘Local’ and ‘F’ for ‘Foreign Sources’ of supply. Items which are
channeled through the State Trading Corporations, Minerals and Metals
Trading Corporation, etc., come under the ‘G’ category. They require special
procedures for procurement and as such common procedures for inventory
management may not be fully applicable to them. The transactions require
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more paperwork and lead times are longer. For ‘O’ items, there are a
number of suppliers. Quality and availability is good. Most big organizations
depend on the local market only for emergency supplies and low value
procurement. For ‘F’ the source of supply is abroad, this involves
considerable paperwork and lead time is high.

(viii) SOS Classification: This classification is based on the nature of the time
of availability for an item. ‘S’ stands for ‘Seasonal’ and ‘OS’ for ‘Off-
seasonal’. This is more relevant in case of items which are derived from
nature, such as jute, cotton, etc., which are available more during their
harvest time and less available during the monsoons when it rains. They
require separate purchasing and stocking strategies. The inventory
management system will have to balance out between the stocking cost and
lower prices at which it will be available. ‘OS’ items are ordinary items
which are not seasonal and can be subject to any other classification for
selective control.

(ix) HML Classification: This classification is based on the unit price of material.
‘H’ stands for ‘High’, i.e. high price per unit of the item, ‘M’ stands for
‘Medium’ and ‘L’ for ‘Low’ unit price of the item. This classification is
particularly relevant when it comes to deciding the procedure to be followed
for procurement.

6.2.3 Inventory Control Techniques

An inventory is made up of a large number of items in varying quantities. Good
management of an inventory means that it is to be maintained at optimum levels to
synchronize with the demand and supply requirements. The various methods by
which inventory can be reduced are:

 Reducing the number of items

 Reducing the quantities of the items

 Reducing the lead time of procurement

Item Reducing Techniques

Several techniques help in reducing the number of items in the inventory. The most
important amongst them are:

 Preferred number series

 Value Analysis/ Value Engineering

 Standardization

 Codification

 Analysis of frequency distribution of demand/ use
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Quantitiy Reducing Techniques

The following are techniques that can be used to reduce quantities of items. The
process begins by asking the following questions:

 Should this particular item be stocked at all?

 If so, when should it be ordered?

 How much should we order at one time?

Each and every item in the inventory, however cheap or low in value it may
be, should be subjected to these three questions. A careful review based on
examination of the advantages of stocking, the costs, consumption, sources of
supplies, availability  and the associated various costs should be done and a decision
taken regarding quantities. This analysis should not be a one time activity. It should
ideally be an annual activity wherein all the items in the inventory are reviewed.

The quantity reducing techniques commonly used in the industry today are:
1. Adhoc approach to inventory management
2. Inventory control through stock levels

6.2.4 Inventory Management Systems

Inventory management systems based on the above situations are discussed below:

1. Fixed Quantity Fixed Interval Order System: This is the most
simplistic system in which a fixed quantity, usually the EOQ, is ordered at fixed,
regular intervals. It can be adopted in small activity organizations such as bakeries,
etc. A small safety stock may also be added for example milk procurement in
homes.

2. Fixed Order Quantity System: Fixed Order Quantity System is also
known as Q-system or Re–order point system, Perpetual Review System, etc.,
and is based on the fact that the order quantity for each item is fixed but the timing
of order is variable.

This system works on the following assumptions:
 Annual requirement of the item is predetermined and there will be no

deviations
 Consumption rate is constant
 Price charged per unit will be constant throughout the year

The stock level is continuously monitored and whenever it reaches the ROL
(Re-Order Level), an order for the fixed quantity is released. This fixed quantity is
usually the EOQ or the closest convenient suppliable quantity. The ROL is fixed as
the quantity likely to be consumed during normal lead time plus the safety stock.
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Solved Example 1

Company A has a purchasing lead time of 1 week for a consumable. The
consumption rate for the consumable is 50 units/week, with +/- 10% variation
over the long run. At what inventory level should the new order be placed?

Solution

CR = 50 units/week.

This means, maximum usage during lead time – 50 + 10% of 50 = 55 units

 Average usage during lead time – 50 units

Minimum usage during lead time – 50 – 10% of 50 = 45 units

Since the lead time is 1 week and the maximum usage is 55 units, the new
order should be placed when the stock level falls to 55 units. Under these
conditions, the new order will arrive just when the stock reaches zero.

What happens when the usage is 50 units in a week? The new order will
arrive when there is a stock of 5 units (55–50). This is the safety stock.

Therefore, in a fixed order system, the safety stock can be defined as maximum
lead time usage minus average lead time usage. The advantage of this system is
that it is simple, reliable, and cheap to operate, is possible by visual or documentary
control and is ideal for low consumption items such as B and C items. However, it
is not possible to operate this system where the number of items is very large, they
have long and variable lead times, the ROL for the different items are reached at
different times and the consumption rates are not constant. The most serious
drawback is that it works on the basis of historical rather than actual demand data.
Therefore, the order point is often incorrect and results in inventories much higher
than a comparable MRP system. This system is often used in schools, hospitals,
banks, etc.

Two examples of the fixed order system are the Two-Bin and the Three
Bin System.

(a) Two Bin System: The two bin system physically keeps its stocks in
two separate bins. The lower bin contains stock equal to the re–order
point level. The upper bin contains the stock equal to the difference
between the maximum stock level and the reorder point level. As
soon as the upper bin gets empty, the next order is placed. The stock
of the lower bin is now being used and just when it reaches zero, the
new order arrives. Upon receipt of the new order, the proper quantities
are again placed in the two bins.

The biggest advantage of this method is its simplicity and reduction
in clerical work. Issues do not have to be posted to determine the
reorder time. However, it is too simplistic for complex industrial
operations.
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(b) Three Bin System: The three bin system is a slight modification of
the two bin system in that the lower bin is split into two bins. One bin
contains the re–order level while the other bin contains the safety stock.
While the next order is placed upon reaching the reorder level, when
this bin also becomes empty the safety stock starts getting used and
the purchase department is warned of depleting stocks and requested
to hasten the order. When supplies are received, all the bins are topped
to the requisite levels.

Solved Example 2

Find the economic order quantity and re–order point, given that,

Annual Demand (D) = 1000 units

Ordering Cost (U) = Rs 500/order

Holding Cost (Inv. Carrying Cost ) = Rs 125 per unit per year

Lead Time (L) = 5 days

Cost/unit © = Rs 1250.00

Define the Inventory Policy for the item and find the total cost incurred for
the item.

Solution

 
EOQ =         2A x U 
          C x I 
 
Substituting, 
 
EOQ =         2x1000 x 500 =    89.4 units or say 89 units 
                   125 
 

Reorder level = 100 5
365  = 13.7 units say 14 units

The inventory policy would therefore be as follows:

‘When the inventory position drops to 14 units, place an order for 89
more units’

The Total annual cost would be,

TC = Item Cost + Ordering Cost + Inv Carrying Cost

TC = 1000 500 89 1251000 1250
89 2

TC = 250000 + 5618 + 5563

TC = Rs 1261181.00
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3. Fixed Interval Order System: Fixed Interval Order System is also
known as P-system or periodic reorder system, cyclic order system, etc., and is a
time based operation. It involves scheduled periodic reviews of the stock level of
the items. When the stock level of a given item is not sufficient to sustain the
production operation until the next scheduled review, an order is placed to replenish
the supply. The quantity or ‘how much to order,’ will vary according to the
fluctuations in consumption rate, and can even be zero. The frequency of review is
determined by the management. It is often set as the EOQ divided by the
consumption rate, to that the order quantity is as close to the EOQ quantity as
possible. It may also be fixed as quarterly/ monthly/ yearly, etc., for administrative
convenience.

In order to calculate how much to order after each review period, the
consumption during the review period is taken into account. The stock in hand
and on order immediately after a review date must be enough to last till the next
review date.

Thus,

Q = MSL – (Stock in hand + Stock on Order)

Where,

Q = Quantity to be ordered

MSL = Maximum stock level which is fixed by the management and should
at least be equal to the consumption during review period plus consumption during
lead time plus safety stock.

It may be noted that in this system, the safety stock has to provide protection
not only during the whole of the review period but also the lead time following it
for receipt of supplies. Hence, it will be slightly higher than the fixed order quantity
system.

The advantages of this system are:
 Consolidation is possible since review can be possible according to

nature of items/ same or similar suppliers, etc.
 It permits even distribution of workload throughout the year
 It is possible to vary the order quantity at every review, thus stricter

inventory control is possible

The disadvantages of this system are:
 It leads to higher inventory levels due to higher safety stock
 It may cause problem to suppliers since order quantity is not fixed
 Review is possible only by the higher levels of management

One example of the fixed interval system is the flow control system

4. Flow Control System: Flow Control System is applicable in continuous
manufacturing operations that produce the same basic product in large quantities
day after day. The materials used are often purchased on term contracts with
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deliveries on daily or weekly basis and materials flow through the plant on a
continuous basis. Inventory can therefore be kept low.

In such an operation, an open stores system is used and the material is
stored near the production line, i.e., near the point of use. Stores personnel visually
review the level of all material stocks daily and report any imbalances to the
purchasing department. Changes in production schedules must be communicated
immediately to the suppliers so that the delivery schedules can be altered accordingly.

5. Variable Order Variable Interval System:  This system is also called
the S-s system or Optional Replenishment System or Perpetual Inventory System.
In this system, the maximum stock level is fixed as in the fixed interval system and
designated as ‘S.’ A reordering level is fixed similar to the fixed order quantity
system and designated as ‘S.’ At every opportunity to order, i.e. when bulk orders
are received or at fixed intervals or when any change in marketing environment
occurs, the sum of (stock in hand + stock on order) is compared with ’S.’ If it is
lower, then an order is placed.

The inventory management system that should be chosen for a concern
will depend on many more factors besides the consumption rate and its fluctuations,
lead time and its fluctuations, the cost of inventory, etc. Many modifications to the
basic systems explained herein are available and practiced in the industry.

CHECK YOUR PROGRESS

1. What is inventory?

2. List the classes of inventory.

6.3 ECONOMIC ORDER QUANTITY

Whenever one has to make decisions about managing an inventory, three basic
questions have to be asked:

 How much of each item must be stocked?

 When should an order be released?

 For what quantity should the order be released?

Depending on the frequency of ordering, either of the two situations can
arise:

 more number of orders can be placed and cause an increase in ordering
cost

 one can have large supplies with few orders and carry more inventory
thus incurring high inventory carrying costs
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Both situations are not desirable. Therefore a balance needs to be maintained
between the two and only such quantity should be ordered each time wherein
both the costs are optimum and therefore the total cost is minimum. That quantity
which when ordered and delivered, results in the total costs being minimum is
called the economic order quantity (EOQ). In this situation, the ordering cost is
equal to the inventory carrying cost.

The method of determining EOQ is important. The following example
determines it by the trial and error method.

Solved Example 3

Suppose an item has an annual consumption of 10000 units, price of the unit is
Re 1, inventory carrying cost is 30% per annum and ordering cost is Rs 60 per
order.

If only one order is placed in a year, the ordering cost will be Rs 60 but
inventory carrying cost will be,

10000 × 1× 30   = 1500
   2 × 100

(Average inventory for an order of 10000 units is 10000/2)

Total cost = 1500 + 60 = 1560/-

A similar calculation for different quantities per order can be done and the
results tabulated as follows:

From the table above it is observed that the total cost is minimum when the
ordering quantity is 2000 units. Below it as well as above it, the total cost increases.
Also, when the total cost in minimum, the ordering cost is equal to the inventory
carrying cost.  When these figures are plotted on a graph, it looks as given in
Figure 6.2:
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Figure 6.2 Determination of EOQ by calculation

Consider the graph above. At the point O, where the curves of inventory
carrying costs and ordering costs meet, the total cost is minimum. Hence the level
of inventory would be the lowest. Below this point the carrying cost is high and
above this point, ordering cost increases.

The inventory carrying costs can be worked out as follows:

Carrying cost/year = (average inventory value)  (inventory carrying cost
as a percentage of  inventory value)

(Carrying cost/year) = (average inventory)  (material unit cost) 
(inventory carrying cost as a percentage of inventory value)

or        CC = Q  C  I

               2

  where CC = Carrying Cost per year for the material in question

Q = Ordered of Delivered Quantity per Order, in units

C = Unit cost

I = Inventory carrying cost, expressed as

      a %age of inventory Value

(Average inventory can be calculated by averaging the inventory of the 12
months in a year or by adding the opening and closing inventories of a year and
dividing by 2)

Ordering cost/year = (No. of orders placed/year) x (Ordering cost/order)

or
U×AAC = 

Q

Where AC = Ordering cost/year for the material in question

U = Expected annual usage of the material, in units



Inventory Management

NOTES

Self-Instructional Material 265

Q = Ordered or delivered quantity per order, in units

A = Ordering cost/order or per delivery of the material

As discussed before,

No. of Orders = 
Annual Demand

Quantity per Order

Total Ordering Cost = Cost of ordering × No. of Orders

Average Inventory = (Quantity per Order)/2

Cost of Carrying inv. = Average inv. × Unit cost × Inv. Carrying cost

Total cost = ordering cost + inventory carrying cost

Representing the same arithmetically,

If A = annual consumption in units

C = Unit Cost

U = Cost/order

I = Inventory carrying cost as a percentage of average inv.

Q = Quantity to be ordered per order

Then,

No. of orders = A/Q

Ordering Cost = 
U×A

Q

Average Inventory = Q/2

Carrying Cost = 
Q×C×1

2

At EOQ conditions, the ordering cost is equal to the inventory carrying
cost.

 
U×A Q×C×1

Q 2

Or, Q² × C × I = 2A × U

Or, Q² = 
2A×U

C×1

Or, Q = 
2A×U

C×1
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Substituting the numbers of the earlier example,

EOQ = 
2 10,000 60

1 0.30
 = 2000

6.4 JUST-IN-TIME (JIT)

American companies did not pay much attention to the Japanese way of
manufacturing till the 1980s. In the 1970s, the Japanese had taken substantial
market share in ‘basic’ industries such as steel and in 1980s, started establishing
their leadership in other industries such as automobiles and electronics. The full
impact of the Japanese challenge hit the Americans. Companies like Xerox realized
that the retail prices listed by the Japanese for small copiers were at or below even
its own costs.  Ford found that a Japanese Escort-sized car cost $1800 lesser
than the Ford Escort in USA. When these companies investigated causes, they
found that the Japanese manufacturing efficiency enabled them to manufacture
their products for far less costs.

Study teams flew to Japan to see and learn what they were doing. They
found that the Japanese had a different philosophy for manufacturing called ‘Just –
in–time’  (JIT). Just-In-Time (JIT) is a management philosophy aiming to reduce
or remove altogether, various sources that lead to manufacturing waste. It does so
by producing the right part in the right place at the right time.

JIT may also be defined as a philosophy pertaining to operations
management. It serves two main objectives:

To reduce waste

To increase productivity

JIT is also known as stockless production (or lean production). It helps in
reducing inventory levels, thereby increasing the inventory turnover rate. It increases
profits and returns on investment by reducing production and delivery lead times
as well as variability. It also reduces several other costs like those associated with
machine setup or breakdown of equipments. Under the JIT system, the focus is to
maximize the use of underutilized capacity in the place of buffer inventories to
hedge against future problems.

JIT applies mainly to the repetitive manufacturing process, i.e. a process in
which the same products and components are produced repeatedly. Flow processes
are established by linking all the work centres. This enables an even and steady
flow of materials throughout the whole production process, akin to an assembly
line. Even in the cases where the facility uses a jobbing or batch process layout,
the flow processes are linked in the same manner.
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The Textron Automotive Trim Division Plant at Michigan manufactures
lower and upper interior door panels and other inside trim products such as arm
rests for Daimler Chrysler cars, as well as the mini vans. The plant’s high volume,
high mix manufacturing process requires 134 door panels and thirty-seven
additional interior components, with nine different colour combinations and twelve
different fabric materials. The company had won many quality and safety awards
and knew they were good. Nonetheless their problem was that they had too
much work in process inventory and finished goods inventory. The surplus created
production bottlenecks and hogged floor space. The excess inventory forced
the company to lease space in another facility to make back side panels for the
Chrysler minivans.

The company then adopted the JIT. This created a quantum leap in
production, WIP plummeted by more than 60 per cent, and average finished
goods inventory dropped from eight to ten hours to two hours. This inventory
reduction freed more than 10000 square feet of space and the company terminated
the lease for production of back side panels for the Chrysler minivan and took it
into its production line.

Over the years, lot sizes have been cut by eighty per cent and mold change
time has been reduced by fifty per cent. The current mold change time is twenty-
one minutes and the company has set itself a target of fifteen minutes in two
years.

The plants’ lean manufacturing success has enabled it to go after new
businesses. They have now signed a contract with GM motors to supply them
interior trim products. All this within the same factory premises!

The basic elements of JIT were first developed by Toyota in 1950s. It
came to be known as the Toyota Production System (TPS). By the early 1970s,
JIT had found a firm footing in most of Japanese plants.

This case study may be followed up in detail at http://
www.industryweek.com/articles/iw_best_plants_profile_-_2001_9925 (written
by Peter Strozniak), where this segment has been adapted from.

The JIT concept is built around the philosophy that inventory is evil. But it is
not just a method to reduce inventories. It is a method of producing what is needed
when needed and no more.

6.4.1  Tenets of JIT

JIT is fundamentally based on the following tenets:

1. Elimination of waste

Waste is defined as any activity that does not add value. Anything over the minimum
amount necessary is waste. Waste results from any activity, that adds to its cost
without adding value to it, such as moving and storing. 
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Shigeo Shingo, a prominent management guru who promoted the use of
JIT in manufacturing listed the ‘famous seven wastes’ as follows:

 Waste of over production
 Waste of waiting
 Waste of transportation
 Waste of stocks
 Waste of motion
 Waste of making defects
 Waste of processing ( when the product should not be made or the

process should not be used)

In other words, waste includes excess inventory, scrap and rejects, excessive
materials handling, movement and time spent waiting for resources to become
available and overhead related to setup times and inspections.

2. Respect for Humans

This tenet recognizes that for a system to work, humans must be actively involved.
In addition, they must work as a team toward a common goal. In JIT environment,
considerable effort is dedicated to building teams. Work is handled by teams on
the shop floor, rather than individuals. Rather than have each worker on the
assembly line responsible for a narrowly defined task, teams are charged with the
responsibility assembling the entire part. Workers are given more responsibility. In
JIT companies, the following is seen.

3. Expanded Job Scope

In addition to performing their tasks, workers should suggest ways to improve
their performance, perform routine maintenance on their machines and perform
their own housekeeping chores. Often, similar parts are grouped into families, and
the machineries required to manufacture these parts are grouped together to form
work cells. This eliminates queuing (and waiting) time and movement between
operations, reduces inventory and reduces the manpower required. Workers,
however will have to run several machines and processes hence their skill level
increases. This increases their job security and commitment to the company.

4. Factory Layout

For JIT to work, the factory layout should encourage communication among team
members by placing successive operations in a compact cell. In addition to making
it easier for workers to communicate, it facilitates materials handling. Another
interesting fact to note is that Japanese build small specialized plants rather than
large vertically integrated manufacturing facilities. Toyota has twelve plants located
in and around Toyota city. They find large operations and their bureaucrats difficult
to manage. The bulk of Japanese plants (around 6000 and counting) have between
30 and 1000 workers.
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5. Automation and Process Redesign

Monotonous and repetitive jobs are automated or designed out of the process.
This makes the work environment better for the worker.

6. Employee Empowerment

Workers are given the authority to stop the line. They thus become inspectors,
personally responsible for the quality of their output. They can also set the pace of
work and thus maintain quality at the source.

These changes require that both management and workers think of their
work differently. The physical changes associated with JIT such as factory layouts,
can be implemented within finite time frames. The change to the work culture
takes longer and is an ongoing process.

6.4.2 JIT Process

The illustration below shows a normal operation in a factory.
 
 
 
 
 
 
 
 
 
 
  
 

Receiving 
materials 

Receiving 
inspection 

Inventory 

Sub-
assembly-1 
inventory 

Work-in- 
process 
inventory 

Final assembly 

In this figure, after incoming material is received and counted, it is inspected
for quality and adherence to specification. If found all right it is accounted for and
taken into the inventory. This is then sent to sub-assembly operation-1 shop floor,
where it becomes the shop floor inventory. Work-in-process inventory follows
sub-assembly operation-1. This goes to sub-assembly operation-2 and so on till
the final assembly.

When JIT is implemented, the receiving inspection is completely eliminated
and the responsibility of quality for incoming material rests with the supplier.
Incoming material is delivered directly at the point of use at the shop floor. This
eliminates the duplicate shop floor inventory. JIT calls for a thorough streamlining
of the manufacturing processes at the shop floor. Production scheduling should be
based completely on units of the finished product rather than on the production of
sub assemblies. This helps to eliminate pile up of work in process inventory and
also helps in continuous production.
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Receiving 
materials 

Final 
assembly  
 

In JIT, the management focuses on one goal: reducing work-in-process
inventory. The question that is asked over and over again is, ‘why is inventory
required?’ The answer usually identifies a constraint brought about by existing
production practices such as set-up times, quality or machine availability. Fixing
these problems improves efficiency.

Companies that have implemented JIT have recorded phenomenal success.
Harley-Davidson returned from the brink of bankruptcy to regain its market share.
Hewlett-Packard reported a $16 million reduction in inventory and a sixty-five
per cent reduction in assembly floor space at its Waltham Plant. Corning reduced
customer lead time from five weeks to a few days while achieving a 98 per cent
on-time delivery to customers.

6.4.3 Advantages of JIT

The advantages of implementing JIT are:

(i) Reduction in Setup Times

When the setup time is large, economics dictates that the lot size must also be
large. By reducing the setup time, lot sizes can be smaller and more production
time is now available. Several products can be made at shorter intervals of time.
Inventories can be reduced, capacity can increase and the company can respond
more quickly to changes in demand. Setup time reduction can be accomplished
by changing the process, introducing flexible automation, or changing the setup
procedure. One of the advantages of short setup times is that they facilitate the
early discovery of poor quality parts, making it possible to correct the root cause
of a problem. In fact, JIT proponents consider the ideal lot size to be one.

(ii) Improvement in Quality

As inventory is reduced, pressure for improving quality increases. When a part is
defective, it may bring the next operation to a halt if there is no inventory to act as
a buffer. The key is to do it right the first time.

The impact of poor quality on the cost of a product is significant. Any good
quality system includes clear specifications and documented tests for conformance.
JIT also emphasizes process capability and design for manufacturability. Process
capability means the ability of the process to make parts with the desired
specifications. Design for manufacturability means that product designers take
into account the manufacturing capabilities, as they design the product. This task is
often done by integrating design and manufacturing activities.
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The benefits of improving quality are as follows:
 Less rework
 Less allowance for scrap
 Less handling
 Let setups
 Less substitution of tools and materials

(iii)Fewer Steps in the Production Process

Each step in the production process should be included only if it adds value to the
product and eliminates activities that do not add value. For example, when materials
are moved from a work center to the stock room and later from the stock room to
another work centre, the double handling adds to cost with no increase in value.

Sometimes the process steps can be reduced by changing the design of the
product. Another example is the receiving inspection activity in most traditional
factories. In a JIT factory, materials are directly delivered to the line at the point of
use.

(iv)Emphasis on Maintenance

For equipments to produce quality parts consistently, they must be in good condition.
Japanese factories do not have modern equipment; they only have equipment that
has been well maintained and so runs better.

A JIT factory has the discipline to allocate maintenance time on a regular
basis. Workers are involved in performing maintenance activities. Therefore the
operators understand their equipment better and this reduces the chance of
unexplained defects. It also allows operators to enhance the process’ capability.

(v) Reduction in Inventory

A reduction in inventory brought about due to JIT gives a substantial reduction in
throughput time as well as labour productivity for the organization. All these will
directly translate into reduction in the manufacturing costs and resulting in an increase
in profits for the company.

(vi)Consolidating the Supplier Base

In JIT, the supplier base is reduced to a manageable few, and communications
with them are encouraged. The aim is to improve the suppliers’ understanding of
the company’s needs, ensuring that the materials supplied have the correct
specifications.

In JIT, the focus is on reducing the supplier base and placing all orders for
an item with a single source. Emphasis is given on developing partnerships and
longer term relationships to provide better quality products and reliable deliveries
at competitive costs. By reducing the number of suppliers, purchasing can manage
its suppliers better, deliveries can be scheduled more easily. For the supplier, it
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may yield economies in the supplier that can be passed on to the buyer in terms of
lower costs. The Japanese have been very successful in using this approach. They
put together a tightly knit family of suppliers called keiretsu and have succeeded in
obtaining a better quality at lower costs than their American competitors.

6.4.4 Disadvantages of JIT

Even though JIT does an excellent job in reducing lead times and work-in-process,
it has several disadvantages. They are:

(i) JIT has been successful basically in assembly line manufacturing.

(ii) JIT requires a stable production plan (that is, without frequent changes in
production plan).

(iii) JIT is more effective when the number of products produced is less.

(iv) JIT still requires some work in process so that there is ‘something to pull’.
This means that some amount of completed work must be stored at each
workstation, to be pulled by the next workstation.

(v) Suppliers need to be located nearby because the system depends on smaller,
more frequent deliveries.

6.5 PRODUCTION SCHEDULING

There is no doubt that production is indeed about how raw materials are converted
into finished goods through a process of value addition. It is also understood that
these activities are not sporadic. It requires a lot of planning and coordination to
see that these activities are carried out in a systematic manner, so that just the right
amount of raw materials are purchased, the right number and kind of people are in
place, the right kind of operations are being done on the right kind of machines
and so on.

Just as holidays are systematically planned, the activities of production too
require planning. These activities also need to be controlled at every step so that
there is no deviation from the plan.

A schedule is a timetable for performing activities, utilizing resources or
allocating facilities. It schedules, dispatches, tracks, monitors, and controls
production on the factory floor. In the case of the job shop, jobs need to be routed
through a sequence of work centres to complete the work.

Scheduling systems can use either infinite or finite loading. Infinite loading
occurs when work is assigned to a work centre simply based on what is needed to
be done, without considering capacity or resources required to complete the work
or the sequence of the work to be done.

In finite loading, the work is assigned to a work centre only after a careful
consideration of each resource such as capacity of machine, materials available,
manpower available, etc. If an operation is delayed due to a material shortage, the
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order will wait for the part to become available from a preceding operation.
Theoretically, all schedules are feasible when finite loading is used.

Scheduling systems can also be based on whether the schedule is generated
forward or backward in time. Forward scheduling refers to the situation where
the system takes an order and then schedules each operation that must be completed
forward in time. The system will then project the earliest date that an order can be
completed.

Backward scheduling starts from some date in the future (generally the
due date) and schedules the required operations in reverse sequence. The backward
schedule tells when an order must be started in order to be done by a specific
date. The Material Requirements Planning (MRP) system  is an example of an
infinite, backward scheduling system for materials. In MRP, each order has a due
date sometime in the future. The system then calculates the required parts by
backward scheduling the time that the operations will be run to complete the
orders. The time required to make each part (or batch of parts) is estimated based
on historical data.

6.5.1 Objectives of Scheduling

Why is scheduling so important in production, planning and control? This is because
it enables the organization to:

 meet due dates

 minimize lead time

 minimize set up time and set up cost

 minimize work–in–process inventory

 maximize machine and labour utilization

6.5.2 Job Sequencing

The process of determining which job to start first, and in what order other jobs
should be processed, on the machine or work centre is known as job sequencing
or priority sequencing.  Priority rules are the rules used in obtaining a job sequence.
Jobs are generally sequenced according to processing time, due date or order of
arrival. This method can be used for both finite loading as well as infinite loading
and forward as well as backward sequencing.

The following are the common bases on which sequencing is done:
1. Meeting due dates of customers or downstream operations
2. Minimizing the flow time (the time a job spends in the process)
3. Minimizing work–in–process inventory
4. Minimizing idle time of machines and workers

There can be several situations: there may be number of jobs and one
machine or there may be ‘n’ jobs and n machines. For each situation, there are
methods for sequencing. The important methods of sequencing are discussed here.
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A. Sequencing: Several Jobs and One Machine

In the first case, jobs may be sequenced according to any of the following:

1. Minimum Process Time Method (MINPRT): This is also known as Shortest
Operation Time method (SOT). Under this rule, job with the shortest process
time is first scheduled, followed by next lowest process time and so on.

2. Due Date Method (DD Method): In this method, the job with earliest due
date is done first.

3. First Come First Served Method (FCFS):  In this method, jobs are scheduled
in the order in which they are received by the company.

4. Longest Process Time Method (LPT): This method is just the reverse of
MINPRT method as job with longest processing time is attended first.

5. Dynamic Slack/Remaining Operation (DS/RO) or Minimum Slack per
Operation (MINSOP) Method: In this method, first Dynamic Slack (DS) is
computed. (This is the difference between due time and processing time).
This is divided by Remaining Operation (RO) time. Unless specified, RO will
be assumed as one. Final scheduling of the job under this method is done as
per the ranking. Job with lowest DS/RO value is assigned Rank 1 and attended
first. The next higher value gets Rank 2 and so on.

Which particular rule is more appropriate for a given situation will depend
on the average job lateness and average number of jobs in the system The lesser
the job lateness, the better it is as it will ensure customer satisfaction, optimum
utilization of machine, reduced slack time, etc.

The following solved example will help explain all the above methods.

Solved Example 4

Four jobs W, X, Y and Z need to be done at the same work centre. Their
process times and due dates are as given below. Sequence the jobs by different
methods.

 
       JOB  PROCESS TIME   DUE DATE 

(number of days)   (days from today) 

 W     5     12 
 X     6     18 
 Y     7     21 
 Z   10     14 
 

Solution

1. Minimum process time method (MINPRT):

W is done first since it has the lowest process time.

Next X is done (By now, total days required = 5 + 6 = 11, It is below 18)

Next do Y, Total days required = 11 + 7 = 18 It is below 21.  So no delay
will be caused.
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Next do Z. total days 5 + 6 + 7 + 10 = 28.

It is beyond 14 by 14 days. So delay is 14 days.

Job Z gets delayed by 14 days

2. Due date method (DD Method)
 
  Process time Flow time Due dates Job  
   (Cumulative Process time)  lateness 

 W 5 5 12  0 

 Z 10 15 14  1 

 X 6 21 18  3 

 Y 7 28 21  7 
 

First the jobs are rearranged in the increasing order of due dates, i.e., W, Z,
X Y

Calculate Total completion time = 5 + 10 + 6 + 7 = 28 days

Next, calculate flow time

For W = 5

Then Z completed after 5 + 10 = 15 days

X = 15 + 6 = 21, Y = 21 + 7 = 28 days

Cumulative or Total = 5 + 15 + 21 + 28 = 69 days

Average Completion time = 69/4 = 17.25 days

Average Job lateness – (0 + 1 + 3 + 7)/4 = 11/4 = 2.75

3. First Come First Served Method (FCFS): Irrespective of the process times
or due dates, the jobs received first are done first.

4. Longest Process Time Method (LPT):

  Process time Flow time Due dates Job  
   (Cumulative Process time)  lateness 

 Z 10 10 14 0 

 Y 7 17 21 0 

 X 6 23 18 5 

 W 5 28 12 16 

  28 78  21 

In this case, the jobs are rearranged in the decreasing order of Process
Times, i.e., Z, Y, X,W

Total completion time 28 days.

Average Completion time = 78/4 = 9.5

Av. Job lateness = 21/4 =5.25

5. Dynamic Slack/Remaining Operation (DS/RO) or Minimum Slack per
Operation (MINSOP) Method:
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Assume that the number of operations for each job are W = 2, X = 3, Y =
2, Z = 4.  (Number of operations means the number of activities which
need to be done to make W)

Delivery date – Process time
DS/RD ratio = –––––––––––––––––––––––––

     No. of operation

DS/RD ratios are = W = (12 – 5)/2 = 7/2 = 3.5

Similarly, X = 4, Y = 7, Z = 1.

Rank them Z being the lowest is 1. W = 2, X = 3, Y = 4

Rearranging them in the increasing order of their rank, we get

Process time Flow time Due dates Job  
   (Cumulative Process time)  lateness 

 Z 10 10 14 0 
 W 5 15 12 3 
 X 6 21 18 3 
 Y 7 28 21 7 

    13 

Total completion time = 28 days

Average Completion time = 74/4 = 18.5

Average Job lateness = 13/4 = 3.25 days

Tabulating all the results:

 Sequencing Total  Av. Completion Av. Job 
 Rule completion time time lateness 

 MINPRT 28 15.5 4.25 

 FCFS 28 15.5 2.21 

 LPT 28 19.5 5.25 

 DD 28 17.25 2.75 

 DS/RD 28 18.5 3.25 

Rules can be selected depending on the requirement.

B. Sequencing: Several Jobs and Several Machines

This method was developed by S.M Johnson, to minimize idle time by prudent
job allocation.
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As always, we will learn this method through the following example:

Solved Example 5

In a job shop, several jobs A, B, C, D, E, F and G have to be performed on two
machines M1 and M2 in the same sequence, i.e., M1 first and then M2. The
time taken by each job on each machine is given below. Determine the sequence
of the following jobs.

JOB M1 M2

A 9 2

B 5 4

C 8 10

D 3 5

E 4 6

F 1 11

G 7 6

Solution

a) Lowest time taken on M1 is job F. So F is first.

b) Next ‘2’ is taken by job A on M2. So A will be last.

c) Next ‘3’ is job D on M
1
. So D is 2nd job.

d) Next ‘4’ is job E on M
1
 . So E is 3rd.

e) Also ‘4’ is job B on M
2 . 

So B is before A.

f) Next ‘5’ is job D on M2. But D is already scheduled. So ignore.

g) Next ‘6’ is Job E on M
2
 . Ignore since E is already scheduled.

h) ‘6’ is also job G on M
2
. So G is before B

i) Left over is C. so place it after E.

So the sequence decided is F, D, E, C, G, B, A.

The situation becomes difficult when several jobs have to be assigned to
several machines. The index method and assignment methods are used for this
purpose.

(i) Index method

This is a method of finite job loading and backward scheduling. The lowest time or
cost required by a particular job–machine combination is considered as the base
and the indices for the other combinations are made based on the base index.
While allocating, the capacity of the respective machines and the time available
are considered, which should not be exceeded under any circumstance.
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The following example will help understand this method

Solved Example 6

In a job shop, five products, A, B, C, D and E need to be produced on
four machines 1,2,3 and 4. The number of days it will take if A is made on
Machine 1 is 10, A on 2 is 9 days and so on.  Allocate the 5 jobs to the 4
machines so that all the jobs are completed within the total time available of 20
days.

                             WORK CENTRE (NO. OF DAYS) 

 JOB 1 2 3 4 

 A 10 9 8 12 

 B 3 4 5 2 

 C 25 20 14 16 

 D 7 9 10 9 

 E 18 14 16 25 

 No. of days 

 Available 20 20 20 20 

 
Solution

Assign an index number first. For every job, assign the number 1 to the job-
machine combination having the lowest number of days. In this example, for job
A, 8 is assigned index 1, For B, 2 is 1, for C, 14 is 1, for D 7 is 1 and for E 14 is
1.

Then calculate the ratios for the other numbers and tabulate as below.

  
      WORK CENTRE  
   JOB  1 Index  2 Index  3 Index 4 Index  
   
   A  10 1.25  9 1.13  8 1.0 4 1.5 
   B  3 1.5  4 2.0  5 2.5 2 1.0 
   C  25 1.78  20 1.42  14 1.0 16 1.14 
   D  7 1.0  9 1.28  10 1.47 9 1.28 
   E  18 1.28  14 1.0  16 1.14 25 1.78 
 
   Days available  20   20  20  20 
 
   Days assigned  7   14    8  2 + 16 = 18 
 

In the Table, A has the lowest index for Work Centre 3. So A is allocated
Work Centre 3.

Similarly, D is assigned line 1.

E = line 2

B = line 4
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For C, the lowest index is at work centre 3. But if it is allotted, it will take 8
+ 14 = 22 days, will exceed the available 20 days. So if C goes to 1.14 index, that
is line 4. Then line 4 will be booked for 2 + 16 = 18 days.

(ii) Assignment or job loading

In most job shops, there may be more than one work station available to perform
a job. It then becomes necessary to choose between different alternatives and
jobs are allocated to the most time and cost effective job-machine combination.
Assignment or job loading technique is a quantitative method which optimizes our
decision on job scheduling.

The example given below will demonstrate this method

Solved Example 7

Four jobs W, X, Y and Z have to be assigned to four machines 1, 2, 3 &
4.  The manufacturing cost in Rupees for various job-machine combinations is
given. Assign the jobs to the machines such that the total cost is minimum.

 
 Machine # 

 JOB 1 2 3 4 

 W 8 4 7 14 

 X 15 12 9 3 

 Y 9 18 12 16 

 Z 10 20 15 5 
 

Solution

Step 1:Subtract the smallest number in a column from all the other numbers in that
column. For e.g. In the first column, 8 is the smallest number. So we subtract
8 from 8,15,9 and 10. The revised matrix is as under:

  1 2 3 4 

 W 0 0 0 11 

 X 7 8 2 0 

 Y 1 14 5 13 

 Z 2 16 8 2 

Step 2: Subtract the smallest number in a row from all other numbers in that row:
The revised matrix is as under,

  1 2 3 4 

 W 0 0 0 11 

 X 7 8 2 0 

 Y 0 13 4 12 

 Z 0 14 6 0 
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Step 3: How many lines can be shown to cover all zeroes? One could draw three
lines. This means that one machine will be idle (Since there are four jobs
and four machines). However this is not cost effective.

(Note: If minimum number of lines is not equal to the number of columns, it means
machines will remain idle . Lines represent the machines, so we must continue this
step till we get the number of lines covering all zeros equal to the number of machines)

So, now look for the smallest number which is not covered by any line. It is
2 here. So subtract 2 from all the numbers, which have not been covered by the
three lines and add 2 to all the numbers at the intersection of the lines

The matrix now becomes:

  1 2 3 4 

W 2 0 0 13 

X 7 6 0 0 

Y 0 11 2 12 

Z 0 12 4 0 

Step  4: Y = 1 (since there is only 1 zero).

W = 2 or 3

X = 3 or 4

Z = 1 or 4

So by elimination, the assigned values are, Z = 4, X = 3, W = 2, Y=1

6.5.3 Gantt or Bar Charts

This method was introduced by Henry Gantt in 1917 for use in production planning,
scheduling and control. It is a type of bar chart that plots tasks against time. They
are used for project planning as well as to coordinate a number of scheduled activities.
In a Gantt chart, the time frame, which may be in terms of hours, days, weeks or
months, is on the ‘X’ axis. The activities are plotted on the vertical or ‘Y’ axis.

Gantt charts are used as
 Scheduling or progress charts, to show the sequence of job progress,
 Load charts, to illustrate the work assigned to work group or allocated to

machines,
 Record charts, to keep a track on the actual time spent and delays, if any.

Gantt charts require updating at regular intervals, like when starting of work
is delayed, when work continues beyond the time schedule, or when progress of
work is not in accordance with the actual plan. For unforeseen eventualities, also, at
times, it may be essential to initiate corrective action, which will require corresponding
changes in Gantt charts.
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Advantages of Gantt charts are:
1. They are simple and inexpensive and can be developed even by a

supervisory staff with some amount of training.
2. The chart can clearly show the decided time and work schedules for

every job.
3. Updating and changes can be made quickly and with less cost involvement.
4. These type of chart boards are available in standard sizes from the market,

which substantially saves the cost of developing customized (specific to
one’s requirement) Gantt chart boards.

Disadvantages of Gantt charts are:
1. Inter–relationships and inter–dependencies between jobs cannot be shown.
2. Cost aspect of jobs cannot be indicated.
3. Other alternatives for project completion cannot be shown.

Depending on the nature of requirement, shape and form of Gantt charts may
be different.

Smaller job shops and individual departments of large ones employ the Gantt
chart to help plan and track jobs.  The following example will help understand how
to draw and interpret a Gantt chart.

Solved Example 8

Two jobs J1 and J2 need to be performed on two machines in that sequence, that
is M1 first and then M2. The time taken by each job on each machine is given
below. Draw a Gantt Chart and use it to allocate the jobs to the machines.

 
  M1  M2 

      J1  3  9 

      J2  5  11 
 

Solution

Suppose we follow sequence J1, J2.

      M1      J1          J2 
          
      M2     IDLE  J1     J2 

 
0 2 4 6 8 10 12       14    16    18 20 22 
 

When J1 is on M1, M2 is idle. After 3 hours, when J1 goes to M2, J2 starts in
M1.

Total time required in this sequence = 3 + 9 + 11 = 23 hours.

Suppose we follow sequence J2, J1.



282   Self-Instructional Material

Inventory Management

NOTES

      M1      J2        J1 
          
      M2     IDLE            J2    J1 

 
0       2        4       6       8      10      12      14       16      18     22      24      26 

When J2 is on M1, M2 is idle. After 5 hours, when J2 goes to M2, J1 starts in
M1.

Total time required in this sequence = 5+9+11 = 25 hours.

So, J1 J2 is a better sequence since time taken in lesser.

6.6 NETWORK ANALYSIS

A network depicts the framework of a project. It is a pictorial representation of
the set of activities that are to be performed; their sequence, timelines, resources
needed, etc. The following are the meanings of some of the commonly used terms,
with respect to a project.

  Statement of work (SOW): A project begins as a statement of work, which
may be a written description of the objectives to be achieved. It also includes
a brief statement of the work to de done and the proposed schedule with
start and completion dates. It may also contain certain performance measures
like specifications regarding budget, milestones set and achieved, etc.

   Task: A task can be defined as subdivisions within the project. In other
words, several tasks constitute one project. A task does not take long to be
completed and is usually performed by one group or organization.

   Subtask: A task may be further divided into subtasks. It helps in dividing the
task into smaller works that may be handled more efficiently. Several subtasks
constitute a task.

 Work package: A work package is a group of activities that are classified
together as an entity to be assigned to a single organizational unit. The package
includes a description of the work to be done, the start and completion
dates, the budget, performance measures or even particular events that
need to be reached at given time.

 Project milestones: Project milestones are particular events in a project that
need to be met within a specified time frame. Achieving project milestones
on time ensures that the project is being run on time. Some of the common
project milestones are production of a prototype, the complete testing of
the same and the approval for a pilot run, etc.

Completion of one or more work packages leads to the completion of a
subtask; completion of a task means the completion of one or more subtasks and
the completion of a project requires the completion of all the tasks that it has been
divided into.
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6.6.1 Sequencing Relationships

After a list of activities has been made, the next task would be to find the inter–
relationships among these different activities. The inter–relationships are generally
technological in nature and indicate the following:

 Jobs that can be done only when one or more other jobs are completed.

 Jobs that can be done independently, which means one job does not have
to wait for the completion of the other job

 Jobs that can be done simultaneously

While drawing the PERT and CPM networks, it is necessary to know which
other jobs are immediately preceding the job in question.

The work breakdown structure (WBS) is the break up of the hierarchy of
a project in terms of its tasks, subtasks and work packages. The WBS helps in
organizing and following up a project better as it divides it into smaller manageable
pieces. The overall numbers of levels and the corresponding details depend on the
following:

 The levels at which responsibilities can be assigned to a single individual
or organization.

 The levels at which a composite figure for budget and cost data can
be specified during the execution of the project.

There can not be one correct WBS for any project. Different teams can
come up with different WBSs for the same project. Project management is often
considered to be an art rather than a science because of the plurality of approaches
that it encourages.

Activities are pieces of work that require time and resources. Waiting for
the paint to dry may be called an activity. They are defined within the context of
the WBS. Sometimes, activities also require people to invest efforts. Activities
must be identified in such a way that when all the activities are finished, the project
too is considered to be complete.

A. PERT and CPM

The two best known network planning models, CPM and PERT, were developed
in the 1950s. While PERT and CPM have the same general purpose and utilize
similar methodology, the techniques were actually developed independently.

PERT was developed for the U.S. Navy’s Polaris missile project in the late
1950s. It was a large-scale project involving 3,000 contractors. The project
involved a lot of activities that had never been done before. Hence, PERT was
developed to handle such activities and their uncertain time estimates. Subsequently,
PERT developed into an independent planning model equipped to handle
uncertainties regarding the time required for the completion of the activities.

Critical Path Method (CPM), on the other hand, was developed to schedule
maintenance shutdown at Du Pont’s chemical processing plants. In case of
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maintenance projects, reasonably accurate time estimates are available. CPM
assumes that project activity time can be estimated to a practically accurate degree.

CPM is used to study the option of reducing activity times by adding more
workers and/or resources, usually at an increased cost. Thus a distinguishing feature
of CPM is that it enables time and cost trade–offs for the various activities in the
project.

PERT is a new project evaluation technique. Events and activities must be
sequenced in the network under a highly logical set of ground rules which allow
the determination of important critical and non-critical paths for analysis.

CPM, however, is a deterministic approach using a one time estimate of the
activity duration. CPM uses a mathematical procedure for estimating the time-
cost trade-offs of a project, reallocation of resources from one activity to another,
to achieve the shortest overall project time at the least cost.

Today, the distinction between PERT and CPM as two separate techniques
has largely disappeared. Computerized versions of the PERT/CPM approach
often contain options for considering uncertainty in activity times as well as activity
time–cost trade–offs. In this regard, modern project planning, scheduling, and
controlling procedures have essentially combined the features of PERT and CPM
such that a distinction between the two techniques is no longer necessary.

B. Critical Path Method

In this method of representing a project, a network diagram is drawn which
represents the sequence of activities, their starting and ending dates, their
predecessor activities and the resources needed. A study of the network diagram
will indicate the minimum time required to execute the project from start to finish.

For large projects such as hydel projects, the number of activities may run
into thousands in which case the complete CPM charts become quite complicated.
Although such a detailed network is definitely necessary and useful, not all the
executives in the different hierarchical levels in an organization will be interested in
all the jobs indicated in such a network. So what is done is as follows:

 The top level management is interested in only the overall sub–division
of work and not in too many detailed activities.

 Functional departmental heads are interested in only activities related to
the work of their departments and not in the complete CPM chart for
the whole project.

Hence, besides the master network, smaller versions of the CPM chart
showing only limited portions of the network are drawn. Wherever necessary, the
relationship of their components of the jobs in other departments are indicated in
the networks meant for them.
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6.6.2 Principles of Network Construction

A job or an activity is shown as an arrow between two full circles.

The tail of the arrow represents the start of the activity and the head of the
arrow represents the end. The circles at these respective ends, therefore, represent
the start and the end of the particular job or activity. These circles are called
events or nodes. All networks should have one initial and one terminal node. Also,
events or nodes are represented by numbers, so duplication of event numbers
should never happen. Activities are tasks that consume time; events are points in
time that represent the start or end of activities.

Events are often thought of as milestones by which to measure the progress
of a project. It is often convenient to specify events and then define the activities
necessary to accomplish the events. It should be remembered that a single activity
can never be represented twice in the network. Before starting a particular activity,
all activities preceding it should be completed.

Two jobs, where one job follows another is shown below

  Job A   Job B 
     1   2      3 

The node or event 2 represents the completion of job or activity A, as well
as the beginning of job or activity B. The nomenclature that is followed is to represent
an activity by their start and end events e.g. job A shown above is called as job or
activity (1,2).

If two jobs or activities can be done simultaneously, they can be shown as,

   Job C 
  4          5 

   Job D 

This representation is similar to what is seen in electrical and electronic
circuits. Probably that is the reason why CPM and PERT techniques are known
as network techniques.

 If one were to write the jobs C and D in the nomenclature defined above,
both C as well as D would be called activities (5, 6). Nonetheless every activity
should have an independent nomenclature. So they are represented as follows:

   Job C 
  4          5 

    
   Job D 
          6 
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The dotted arrow included above is called a dummy activity. This is done
so that activities C and D have different nomenclatures, viz. C-(4,5) and D - (4,
6). So a dummy activity is introduced when two or more activities have identical
predecessor and successor activities. The dummy activity has been introduced
only for facilitating proper nomenclature. It does not exist physically. It consumes
neither time, money, material or any other resources. The duration of a dummy
activity is always zero. It is important to know that a dummy activity cannot be the
only activity to emanate from a node; likewise, a dummy activity cannot end at the
final node.

Dummy activities are also useful in other situations. Supposing job C is
dependent on the completion of jobs or activities A and B, but activity D is
dependent only on the completion of activity B. This can be represented by using
a dummy. If a dummy would not have been used, this relationship would not have
been properly represented.

  Job A   Job C 
              

  Job B   Job D 
               

A merge event occurs when there is a situation in which more than one
activity needs to be simultaneously completed.

A burst event occurs when there is a situation in which more than one activity
needs to be simultaneously initiated.

A dummy event is an imaginary event which can never happen.

Parallel activities, without having intervening relationships, are prohibited.

Numbering of the events or nodes is an important activity. Different events
are numbered in a systematic manner with the numbers increasing from left to right
and from top to bottom. Since the flow of certain dummies may be either vertically
downwards or vertically upwards, depending upon the flow of the dummies one
may number the succeeding events.

6.6.3 Other Tips for Drawing Networks

For more clarity, while drawing the network one should avoid the crossing of
activity arrows. Also, it is better to have as low a number of dummies as possible.
Once the network has been developed, the corresponding time, cost and other
resource requirement figures are put on the different activities of the network, for
the purpose of analysis of the network. This network analysis provides a plan or
guideline for the implementation of the project.
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Solved Example 9

The table below shows the various tasks in a project, their duration and predecessors.
Draw the network diagram.

Task Time Predecessors
In weeks

A 2 -

B 3 -

C 4 -

D 1 A

E 2 B

F 5 B

G 7 C

H 2   D, E

I 3   F, G

J 1    H, I

Solution

i. Activities A, B and C do not have any predecessors. So this will be the
starting point. These 3 activities can be represented from node-1 and end
at nodes 2, 3 and 4 respectively.

ii. D can start only when A ends. E and F can start only when B ends. G can
start when C ends. So D will start from node-2, E and F from node-3 and
G from node 4.

iii. Proceed similarly for activities H, I and J and complete the diagram
                                  D1 

            2      5 
      A2      E2                H2 
        B3 
     1           3       
              7    J1       8 
       C4               F5      
             I3 

       4      G7             6 

iv. Find out the critical path. There are several ways to complete the project. It
can be ADHJ, BEHJ, BFIJ or CGIJ. Calculate the time duration for each
of the paths. It is found that the longest duration is taken by CGIJ = 4 + 7 +
3 + 1 = 15 days. Therefore this is the critical path for the project.
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CHECK YOUR PROGRESS

3. Explain the two bin and three bin system

4. What are the fundamentals  of JIT?

5. What are Gantt or Bar charts?

6.7 SUMMARY

In this unit, you have learned that:

 Any amount of money saved on material cost will improve the bottom line
of the company in terms of liquidity, working capital and overall profit of the
company and will help withstand the onslaught of competition.

 Inventories mostly account for more than thirty percent of the firms’ invested
capital.

 Inventories can be classified into four broad categories: Production, MRO,
in-process and finished goods inventories.

 The methods by which inventory can be reduced are reducing the number
of items, reducing  the lead time of procurement, reducing the quantities of
items.

 Inventory management systems are fixed quantity fixed interval order system,
fixed order quantity system, fixed interval order system, flow control system,
variable order variable interval system.

 Just-in-Time (JIT) improves profits and return on investment by reducing
inventory levels, variability,  production and delivery lead times and other
costs as well as improving  product quality.

6.8 KEY TERMS

 WBS: Work break down structure, the break up of the hierarchy of a
project in terms of its tasks, subtasks and work packages.

 Work package: A group of activities that are classified together as an
entity to be assigned to a single organizational unit.

 JIT: Just-in-time, philosophy pertaining to operations management.

6.9 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Inventory can be defined as the blocked working capital of an organization
in the form of materials.

2. Depending on the nature of materials, inventories can be classified into four
broad groups which are:
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(i) Production inventory
(ii) MRO inventory
(iii) In-process inventory
(iv) Finished goods inventory

3. Two bin system physically keeps its stocks in two separate bins. The lower
bin contains stock equal to re-order point level. The upper bin contains the
stock equal to the difference between the maximum stock level and the
reorder point level. Three Bin System is a slight modification of the two bin
system in that the lower bin is split into two bins. One bin contains the re-
order level while the other bin contains the safety stock.

4. The fundamental tenets of JIT are elimination of waste, respect for humans,
expanded Job Scope, factory layout, automation and process re-design,
employee empowerment.

5. Gantt or bar charts were introduced by Henry Gantt in 1917 for use in
production planning, scheduling and control. It is a type of bar chart that
plots tasks against time. Gantt charts are used as-scheduling or progress
charts, load charts, record charts.

6.10 QUESTIONS AND EXERCISES

Short-Answer Questions

1. Discuss the advantages and disadvantages of just-in-time method.

2. Discuss the advantages and disadvantages of Gantt or bar charts.

3. What is job sequencing?

Long-Answer Questions

1. Discuss inventory management, giving its advantages and disadvantages.

2. Explain JIT.

6.11 FURTHER READING

Narain P. and jayalakshmi Subramaniam, Production and Operations
Management. Vikas : New Delhi, 2009
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