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from the desk of Editor

Five sectors, banking, cement, information technology, pharmaceutical and fast moving consumer goods have
performed well in the first quarter and have been the saving grace among many poor performers. The Insurance
Regulatory and Development Authority (IRDA) is batting for discontinuation of sale of highest NAV-guaranteed products
in a bid to cut down on the systemic risks associated with the way funds are managed in such cases. 3G tariff war
is imminent as Bharti cuts rates upto 70%. Amidst this turmoil, the rupee has touched an all time low against the
dollar inspite of efforts by RBI. Banks have been told to act tough on loan restructurings for defaulters. Almost 20%
of India’s total installed power generation capacity has been shut down due to various reasons, forcing utilities to cut
supplies to factories and households. Food inflation is also on the rise.
Our January issue has been appreciated by several prominent academicians. It is time for us to bring out yet another
issue with the hope that it will be liked better. This issue has a special section on papers presented in our Finance
and IT seminars in addition to the regular section. The regular section includes several interesting articles which
cover varied topics. The general management articles on India’s Quest for Food Security and Solar Farming are
extremely relevant when the world is grappling with resource scarcity. We have some sector specific studies. The
article on Pricing of Pharmaceutical Products scrutinizes the entire pricing process from close quarters. The article
on Training and Development in the Woolen Industry in Punjab paints a progressive picture. Some articles are issue
based like the articles on Different Facets of Job Satisfaction and Materialism in Indian Consumers. We have an
article on a new area of Loyalty Programs with respect to E-commerce. We also have a case study on Impact of
Working Capital on Profitability of an Indian Corporate giant, Reliance Industries Limited.
I am sure the bibliography and the book review will also prove beneficial.
I wish you a joyous festive season ahead starting from Ganesh Puja.

RESEARCH PAPER

MANAGEMENT
REVIEW

Smruti Patre
Assistant Professor
Dr Ambedkar institute of
Management studies and Research
Nagpur

Dr. Anant deshmukh
Professor
Department of Business
Management
Nagpur

A Comprehensive Study on Different Facets of
Job Satisfaction and Intent to Leave Among Sales
Workforce of Private Sector Insurance
Companies with Reference to Nagpur City

Abstract
This paper attempts to study the level of job satisfaction and intent to leave the
job among sales workforce of private sector insurance companies. High
pressure and stressful job demands in sales workforce of insurance sector
results in high attrition in this sector. Job satisfaction is one of the key parameter
influencing an employee to stay on job and reducing the intent to leave. The
broad objectives of the study were to examine the level of perceived job
satisfaction and intention to leave the job. Findings of this study suggested that
the sales workforce were on the high to moderate satisfaction level with their
job in the overall ten facets of job satisfaction, whereas the intention to leave
job was on the lower end of the scale.

1.1 Introduction:

Keywords
Job Satisfaction, Intent
to leave, Sales
workforce, Insurance
sector

The economic reforms initiated in the early 90s paved the way for the growth
and opening up of the financial sector, which led to a sustained period of
economic growth. The insurance industry was opened up for private players in
2000, and has seen tremendous growth over the past decade with the entry of
global insurance majors. The insurance industry in India has come a long way
since the time when businesses were tightly regulated and concentrated in the
hands of a few public sector insurers. Following the passage of the Insurance
Regulatory and Development Authority Act in 1999, India abandoned public
sector exclusivity in the insurance industry in favor of market-driven competition.
Private insurance systems complement social security systems and add value
by matching risk with price. Insurance! One reads the word and myriad of
Agents, Advisors on calls, luring people to secure their life risks, seem to flash
the mind in a jiffy. That’s just the start. One reads it again, contemplates over
it, dives into the unveiled afflictions, and gives it a second thought and a
completely differing depiction blazes the mind. Stretched working hours,
unimaginable attrition rate, stress and burnout exhibit its ugly side. No matter
how the seesaw balances between the pros and cons, the fact remains
conspicuous, loud and unchanged. . Insurance is the mantra of employment,
the buzz of present, and the promise of future. There continues to be widespread
concern, supported by anecdotal evidence, about attrition issues and employee
retention in the insurance industry.
1.2 Indian Insurance Sector at a Glance
The insurance sector in India is one of the booming sectors of the economy
and is growing at the rate of 15–20% per annum. Together with banking services,
it contributes to about 7% of the country’s gdp. The sector has completed a full
circle in India from being an open competitive market to nationalization, and
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back to a liberalized market again. The government of
India liberalized the insurance sector in March 2000, lifting
all entry restrictions for private players and allowing
foreign players to enter the market with some limits on
direct foreign ownership. Under the current guidelines,
there is a 26% equity cap for foreign partners in an
insurance company. There is a proposal to increase this
limit to 49%. With several reforms and policy regulations,
the Indian Insurance Sector has witnessed tremendous
growth in the recent past. According to a report by the
Associated Chambers of Commerce and Industry of India
(Assocham), a growth of over 200% is likely to be seen
in Indian insurance business by 2012, in which private
insurance business would grow at 140% in view of
aggressive marketing techniques. Insurance companies
in India are growing vertically and horizontally bringing
growth and new employment opportunities. It is an
intensively people-oriented business and human
resources will be the undoubted differentiator. The quality
of manpower attracted and retained by insurers and how
their abilities and ambitions are harnessed would be the
litmus test for the industry. Traditionally insurance
business is managed by a large number of insurance
agents who work on a commission basis. The turnover
of insurance agents has usually been high in this
business. The insurance sector faces high rates of
employee turnover. The highest employee turnover is at
the financial advisors (agent) level, where the entry
barriers are low but targets and work pressures are very
high.

of tackling the problem of attrition in the Insurance industry
of India. There is need to develop a concurrent strategic
method, an innovative development paradigm that can
be utilized to curb the ever-increasing attrition rate in the
Insurance industry.

1.3

4. Hence it is very important for the companies to
measure the job satisfaction level among their
employees and intent to leave, thus predicting their
company attrition.

Need of the research

Looking at the big picture of the much realized potential
of the Insurance industry in India and the impending curse
of attrition in this sector, it can be confidently said that
the problem can not be overlooked. There is a dire need
SN
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•

The cost of replacing an employee ranges from
29% to 46% of the person’s annual salary.

•

Estimated costs escalate to 150% for senior
management.

•

Turnover costs the average organization more than
$27 million per year.

Thus the need for this study can be clearly defined in
two points:
1. Attrition is a burning problem for the promising
industry of Insurance, especially because it fails to
tap the full utilization of the human resources and
wastes much of its time, money and resources due
to this.
2. Stressful jobs in insurance one of the bitter truths
responsible for high attrition in Insurance sector.
3. Various employee retention strategies are adopted
by insurance sector, but still attrition continues to be
on higher end.

1.4
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1.4.1 Intent to Leave the Organization
Apart from the practical difficulty in conducting turnover
research among people who have left an organisation,
some researchers suggest that there is a strong link
between intentions to quit and actual turnover Empirical
studies have linked job satisfaction and performance to
an individual’s intent to quit the organization (Clegg,
1983; Cotton & Tuttle, 1986; Wayne, Shore, & Liden,
1997; Bishop, Scott, & Burroughs, 2000). With the high
cost of turnover, many organizations are interested
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The ability to keep good employees is rapidly becoming
a critical competitive weapon. Organizations are realizing
that their people are, by far, their most important asset.
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Literature Review
Findings
Analyzed Job satisfaction
as important factors that
influenced their intentions
to quit decisions
intentions are, the most
immediate determinants of
actual behavior
nursing
staffs
were
moderately satisfied with
their job therefore exhibits
a perceived lower level of
their intention to leave.

Year
2010

1980,
1992
2009

reducing the number of employees who leave the
organization voluntarily (Firth, et al., 2004). Many
researchers (Saks, 1986; Kramer, et al., 1995; Kalliath
& Beck, 2001) have attempted to answer the question of
what determines an employee’s intention to quit
recognizing the importance for practitioners. However,
to date, there has been little
consistency in the findings of the researchers. Firth, et
al. (2004) suggest that it may be due

to the diversity of the constructs and consistency (or
lack thereof) of the measurements.
Becker (1992) developed his own scale by combining
two other scales demonstrating the
lack of consistency among scales. For the purposes of
this paper we will define Job Satisfaction as the
influencing factor to intent to quit.
1.4.2 Job satisfaction
The relationship between satisfaction and turnover has
been consistently found in many turnover studies (Lum
et al, 1998). Mobley et al 1979 indicated that overall job
satisfaction is negatively linked to turnover but explained
little of the variability in turnover. Griffeth et al (2000) found
that overall job satisfaction modestly predicted turnover.
In a recent New Zealand study, Boxall et al (2003) found
the main reason by far for people leaving their employer
was for more interesting work elsewhere. It is generally
accepted that the effect of job satisfaction on turnover is
less than that of organizational commitment. However
this study attempts to find the influence of Job
satisfaction on Intent to leave job among sales workforce
of insurance sector .
1.3

Objectives of the study

Hypothesis 2:
H0: The intent to leave job among sales workforce is
High (>3)
H1: The intent to leave job among sales workforce is
low.
Hypothesis 3:
H0: There is no significant correlation between overall
Job Satisfaction and Intent to leave.
H1: There is a significant correlation between overall job
satisfaction and intent to leave.
Hypothesis 4:
H0: There is no significant correlation between Respect
for Management and Intent to leave.
H1: There is a significant correlation between Respect
for Management and Intent to leave.
Hypothesis 5:
H0: There is no significant correlation between
Compensation and Intent to leave.
H1: There is a significant correlation between
Compensation and Intent to leave.

The broad objective of this study is to find the correlation
between job satisfaction and intent to leave job among
employees of private sector insurance companies.

Hypothesis 6:

The specific objectives of this thesis are:

H0: There is a significant correlation between induction
and Training and Intent to leave.

1 To assess the existing level of employee job
satisfaction
2 To study the level of intent to leave job.
3 To analyze factors of job satisfaction which play a
major role in intent to leave job in insurance sector.
4 To study the correlation between overall Job
satisfaction and Intent to leave job in insurance sector.

H0: There is no significant correlation between Induction
and Training and Intent to leave.

Hypothesis 7:
H0: There is no significant correlation between Purpose
and direction and Intent to leave.
H1: There is a significant correlation between Purpose
and direction and Intent to leave.
Hypothesis 8:

5 To study correlation between each facet of Job
satisfaction and intent to leave job.

H0: There is no significant correlation between
Communication and Intent to leave.

1.6 Limitations:

H1: There is a significant correlation between
Communication and Intent to leave.

1. The study is restricted to only sales workforce of
insurance sector which has high attrition rate.

Hypothesis 9:

2. This study is limited to Life insurance companies only
and not General insurance.

H0: There is no significant correlation between Employee
involvement and Intent to leave.

3. The study is limited to sample size (30). (Availability
of respondents)

H1: H0: There is a significant correlation employee
Involvement and Intent to leave.

4. The study is limited to only 3 insurance companies
only.

Hypothesis 10:

5. The study is limited to Nagpur city only.
1.7 Hypothesis:
Hypothesis 1:
H0: The Job satisfaction level among sales workforce is
Low (<3).
H1: The Job satisfaction level among sales workforce is
low (mean>3)

H0: There is no significant correlation between Stress
and workload and Intent to leave.
H1: There is a significant correlation between Stress and
workload and Intent to leave.
Hypotheisis 11:
H0: There is no significant correlation between Teamwork
and cooperation and Intent to leave.
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H1: There is no significant correlation between Teamwork
and cooperation and Intent to leave.
Hypothesis 12:
H0: There is no significant correlation between Trust and
Intent to leave.
H1: There is a significant correlation between Trust and
Intent to leave.
Hypothesis 13:
H0: There is no significant correlation between Fairness
and Intent to leave.
H1: There is a significant correlation between Fairnessand
Intent to leave.
1.7 Research Design and Sampling
To achieve the research objective, a cross-sectional
survey of sales workforce in three different insurance
companies in Nagpur was carried out. The population
of this study comprises on roll sales employees
holding different designations of insurance companies.
In Nagpur, there are 23 private insurance companies
excluding LIC. Respective Branch Heads of insurance
companies in Nagpur were requested to distribute the
questionnaires to their sales workforce from fitting the
afore-mentioned eligibility criteria. A total of 50
questionnaires were distributed, and a total of 40 were
returned resulting in 80 % response rate. However only
30 (60%) were found completed, and considered for
data analysis.
1.7.1 Instrument (Questionnaire)
This study involves two important variables; job
satisfaction and intention to leave. The measurement of
each variable for this study is discussed below.
i) Job Satisfaction
Job satisfaction is defined as the worker’s appraisal of
the degree to which the work environment fulfills the
individual’s need (Locke, 1976). To measure job
satisfaction, the original instrument with six facets of
Job satisfaction developed by Wood et al. (1986) and
Purani and Sahadev (2007) was referred. Four new facets
were added to it. Overall ten facets of job satisfaction
were asked. They were a) Respect for Management (3
items), b) Compensation (3 items), c) Induction and
Training (4 items), d) Purpose and Direction (4 items),
e) Employee involvement (4 items), f) Stress and workload
(2 items), g) Teamwork and cooperation (4 items), h)
Communication (4 items), i) Trust (2 items) and j)
fairness (2 items). These items were rated on a five–
point Likert type scales ranging from ‘1’ “strongly
disagree” to ‘5’ “strongly disagree.” The items of
respective factors of job satisfaction were computed as
average summated score for the data analysis purpose.
ii) Intention to Leave
Intention to leave is defined as an employee’s plan of
intention to quit the present job and look forward to find
another job in the near future (Purani & Sahadev, 2007;
Weisberg, 1994). To measure the intention to leave of
insurance sector sales workforce a three item construct
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adopted by the work of Jenkins (1993) and Kransz et al.
(1995) was referred. One item was added to it “Active
search for new job in other sector”. Others were , “In the
last few months, I have seriously thought about looking
for a new job,”, “Presently, I am actively searching for
other job” and “I intend to leave the organization in the
near future”. These 4 items were rated on a five–point
Likert type scales ranging from ‘1’ “strongly disagree” to
‘5’ “strongly agree.” Respondents were to indicate their
level of agreement or disagreement on items. The items
of respective factors of intention to leave are computed
as average summated score for the data analysis
purpose.
1.7.2 Reliability Analysis
According to Sekaran (2005), if the Cronbach’s alpha is
less than .6, this means that the instrument used has a
low reliability (and thus opens for some errors). If the
alpha value is within .7, the instrument has acceptable.
The internal consistency reliability coefficients
(Cronbach’s alpha) for the scales used in this study is
.9 (Table 2) which is all well above the level of 0.7,
acceptable for the analysis purpose (Sekaran, 2005)
1.7.3 Demographic Information
In addition to the above questions, respondents were
also asked to provide their personal information such as
age, gender, education profile, designation, length of
working experience in insurance sector and number of
companies changed in insurance.
1.8 Findings and Discussion
1.8.1 Demographic Analysis of Respondents
Table 1 presents the respondents’ background. The
overall profile of the participating respondents’
demographic characteristics is presented in Table 5.1.
Out of 30 respondents, only 3 (10%) were female and
rest 27 (90%) were males. This finding indicates that
male employee mainly dominates the sales workforce
of insurance sector. The Age distribution of the
respondents ranged from 18 to 50 years, average age
being 34 years. . The mean age distribution indicates
that in the insurance sector sales workforce are not very
young, which further suggesting that young boys cannot
sustain the stress and pressures of the jobs in Insurance
companies. As far as the academic qualification of the
participants is concerned, they are from diverse fields,
6)% being graduates and 40% Post Graduates. The
respondents were highly qualified and thus were in a
good position to perform their jobs. Sales profile in
insurance does not demand a particular certified course
and hence are the respondents qualifications profile. Out
of 30 respondents, 11 (37%) of them have been working
in insurance sector between 0 and 5 years, while 46%
between 6 and 10 years, whereas only 3% working
between 11 to 15 years, 10 % were for 16 to 20 years
and 7% above 21 years. The designations distribution
indicates that 64% (19) were front line sales employees,
27 % (8) were from middle level sales and 10% (3) were
the Branch heads (top level). The numbers reflects the
hierarchy volumes truly. Number of insurance companies
changed distribution shows that around 33% (10)

respondents did not change a singly company, 37 %
(11) have changed atleast one company, 20% (6) have
switched over to 2 companies and 10% (3) had changed
around 3 companies in their entire job career in insurance.
These statistics definitely depends upon their age in the
industry.
Hypothesis1: Findings
Overall Job satisfaction level among employees
Table 3 shows that the overall job satisfaction level of
respondents is 3.83 (SD=3.9) which is on the high level
of satisfaction ( mean=3). The respondents satisfaction
level towards their job is on the higher side. This shows
that on an average they are satisfied with all ten facets
of job satisfaction. Hence null hypothesis is rejected and
alternate hypothesis is accepted, stating JS among
employees is on higher side.
Hypothesis 2 Findings:
ITL level among employees
Table 4 shows the intent to leave rating which is 2.27,
showing employees have a low intention to leave their
jobs. Job Satisfaction level of employees being on higher
side brings their intent to leave their job down. This
supports the alternate hypothesis. Thus Null hypothesis
is rejected and alternate hypothesis is accepted.
Hypothesis 3: Findings
Correlation between JS and ITL:
Table 5 clearly indicates that there is a negative
correlation (r= -0.62) between overall JS and ITL. They
are significantly correlated at 95% confidence level. When
the Job satisfaction level among employees ih high, they
have less intentions to leave the job. Whereas R=0.39
shows that in the intentions to leave Job, Job Satisfaction
plays only 39% role.
Hypothesis 4: Findings
Correlation between Respect for Management and
ITL:
Table 6 clearly shows there is a negative correlation (r=
-0.55) between Respect for Management and ITL. They
are significantly correlated at 95% confidence level,
accepting alternate hypothesis. The employees who are
satisfied with their management, have high respect
towards them and thus have high intentions to stay in
the organization. Whereas R=0.31 shows that its is only
31% because of Respect for Management factor that
affect employees decision to quit.
Hypothesis 5: Findings
Correlation between Compensation and ITL:
Table 7 clearly shows there is a negative correlation (r=
-0.31) between compensation and ITL. They are not
significantly correlated at 95% confidence level. The
employees are neutral towards satisfaction to their
package and hence their intentions to quit on this
parameter are moderate. Thus Null hypothesis is
accepted. Whereas R=0.09 shows that compensation
plays 9% role in the decisions to quit the job.

Hypothesis 6: Findings
Correlation between induction and Training and ITL:
Table 8 clearly shows there is a negative correlation (r=
-0.12) between Induction and Training and ITL. But the
correlation is not significant at 95% confidence level.
Employees satisfaction level towards their induction and
training programmes are neither satisfactory nor
dissatisfactory. Hence this parameter is not very strongly
correlated to their intentions to leave. Thus Null
hypothesis is accepted. Whereas R=0.014 shows that
in the intentions to leave Job, Induction and Training plays
1% role.
Hypothesis 7: Findings
Correlation between Purpose and direction and ITL:
Table 9 clearly shows there is a negative correlation (r=
-0.55) between Purpose and direction and ITL. They are
significantly correlated at 95% confidence level,
supporting alternate hypothesis. Employees who are
satisfied with the company goals and mission are less
inclined to quit their jobs. Whereas R=0.3 shows that in
the intentions to leave Job, Purpose and direction plays
30% role.
Hypothesis 8: Findings
Correlation between Communication and ITL:
Table 10 clearly shows there is a negative correlation (r=
-0.53) between communication and ITL. They are
significantly correlated at 95% confidence level,
supporting alternate hypothesis. When the organization
has a very good communication system, employees are
well informed about al those things that affect their
working. This makes them satisfied and thus has low
intent to leave. Whereas R=.28 shows that in the
intentions to leave Job, Communication plays 28% role.
Hypothesis 9: Findings
Correlation between Employee Involvement and ITL:
Table 11 clearly shows there is a negative correlation (r= 0.52) between Employee involvement and ITL. They are
significantly correlated at 95% confidence level, supporting
alternate hypothesis. The employees whose job
involvement is high are very attached to their jobs and
also their organization. This brings their intention to leave
their job. Whereas R=.52 shows that in the intentions to
leave Job, employee involvement plays 52% role.
Hypothesis 10: Findings
Correlation between Stress and workload and ITL:
Table 12 clearly shows there is a negative correlation (r=
-0.38) between Stress and ITL. They are significantly
correlated at 95% confidence level, supporting alternate
hypothesis. The Stress and workload of the respondents
is moderate; neither high nor low. Hence they have low
intentions to leave . Insurance sector employees have
high stress level, but the companies under study takes
good care of their work load inorder to manage their stress
level. Had the stress level and workload been high among
employees, their intentions to leave definitely would have
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been high. Whereas R=.15 shows that in the intentions
to leave Job, Stress plays 15% role.
Hypothesis 11: Findings
Correlation between Teamwork and cooperation and
ITL:
Table 13 clearly shows there is a negative correlation (r=
-0.51) between Teamwork and cooperation and ITL. They
are significantly correlated at 95% confidence level. The
organization where employees work in team and
cooperate well to other creates a very good workplace
Whereas R=.26 shows that in the intentions to leave
Job, Teamwork and Cooperation plays 26% role.
Hypothesis 12: Findings
Correlation between Trust and ITL:
Table 14 clearly shows there is a negative correlation (r=
-0.46) between Trust and ITL. They are significantly
correlated at 95% confidence level, supporting alternate
hypothesis. The employees in companies under study
are satisfied with the atmosphere of trust in their
workplace. This increases their job satisfaction level and
hence influences them to stay on their job.Whereas
R=.21 shows that in the intentions to leave Job, Trust
plays 21% role.
Hypothesis13: Findings
Correlation between Fairness and ITL:
Table 15 clearly shows there is a negative correlation (r=
-0.61) between fairness and ITL. They are significantly
correlated at 95% confidence level, supporting alternate
hypothesis. The organization which is fair towards all
their employees increases the job satisfaction level
among their employees. This reduces their intentions
to leave. Whereas R=.41 shows that in the intentions to
leave Job, Fairness plays 41% role.
Research Implications
The ten facets of the Job satisfaction studied in this paper
very well correlates with the intentions to leave the job.
Companies should try to develop satisfaction on all the
parameters of job satisfaction like Respect for
management, Compensation, Induction and Training,
Purpose and Direction, Communication, Employee
Involvement, Stress and Workload, Trust and Fairness.
Employees, if are satisfied with these individual factors
of Job Satisfaction , they will be inclined to stay on the
job and thus will have low intent to leave. This will definitely
bring down the attrition rate in the organization. Hence
organizations should take care of this and thus get
succeeded in controlling their high attrition costs. This
will act as one of the key to gain competitive advantage
to the organizations.
1.8 Conclusion and suggestions
An individual’s motive for working may vary according to
the nature and potency of the unsatisfied portion of his/
her individual hierarchies of needs. It is evident that
individuals do not join an insurance company only for
Fair compensation and Employment, instead they also
look for job security, ease of working in flexible timing,
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and career advancement. It can be concluded from the
study that organizations with high level of Job satisfaction
have low intent to leave. The satisfaction level of
respondents was high for every parameter of Job
satisfaction like Respect for management,
Compensation, Induction and Training, Purpose and
Direction, Communication, Employee Involvement, Stress
and Workload, Trust and Fairness. Each and every
parameter is negatively correlated with intentions to leave.
The employees in companies under study will stay with
them. Thus the companies attrition cost will be controlled
and they will be successful in retaining their employees.
Companies should focus on stress factor of jobs of their
sales workforce. It is suggested that the companies may
define job roles for a clear understanding of an employee,
including clear documentation of the process and the
jobs performed. This would reduce the stress levels to a
significant level and keep the satisfaction level of their
employees on higher side. The firms concentrate on 20%
of the employees who contribute to 80% of the
productivity. Companies may identify such employees
and their unsatisfied needs in order to formulate individual
specific retention plans.
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Table 1: Demographic Distribution

Particulars

Percentage

Number

Gender
Male
Female

90
10

27
3

Age
18‐25
26‐35
36‐45
46‐55
over55

Cronbach's Alpha
.900

6.67
2
63.3
19
26.6
8
3.33
1
0
0
Work experience
0‐5
36.6
11
6 to 10
43.3
13
11 to 15
3.33
1
16 to 20
10
3
21 to 25
6.67
2
Over 25
0
0
Qualification
Hssc
0
0
Diploma
0
0
Graduate
53.3
16
PG
46.7
14
Others
0
0
Designation
Table 2 Reliability Analysis
Front line sales
63.3
19
Middle
26.7
8
Cronbach's Alpha
Based
on
Standardized
Items
N
of
Top
10
3Items
No.
of companies changed in insurance
.887
36
0
33.3
10
1
36.7
11
Summary Item Statistics
2
20
6
Maximum
/
N of
3
10
3
Mean Minimum Maximum
Range
Variance
Minimum

Items

Item Means

3.722

3.000

4.400

1.400

1.467

.143

36

Item Variances

.691

.100

2.456

2.356

24.556

.257

36

Inter-Item Covariances

.139

-.667

1.478

2.144

-2.217

.081

36

Inter-Item Correlations

.179

-.764

1.000

1.764

-1.309

.142

36

7

Table 4: Intent to Leave
SN

Parameters

1

No Long term job plans in this sector

Rating
2.6

1.302517

2

looking for new job

2.3

1.178836

3

Actively searching for new job in Insurance

1.8

0.949894

4

Actively searching new job in non-insurance

2.4
2.28

1.452703

N

8

Valid
Missing
Mean
Std. Error of Mean
Median
Mode
Std. Deviation
Variance
Range
Minimum
Maximum
Sum
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30
0
9.1333
.79036
9.5000
4.00
4.32900
18.740
13.00
4.00
17.00
274.00

SD

2.28

0.47

Table 5 Correlations between JS and ITL
Pearson Correlation
JS

-.628**

1

Sig. (2-tailed)

.000

N
Pearson Correlation
ITL

30

30

**

1

-.628

Sig. (2-tailed)

.000

N

30

30

**. Correlation is significant at the 0.01 level (2-tailed).
Model Summary
Model

R

R Square

.628a

1

Adjusted R Square

.395

Std. Error of the Estimate

.373

3.42687

a. Predictors: (Constant), JS
ANOVAa
Model

1

Sum of Squares

df

Mean Square

Regression

214.650

1

Residual

328.817

28

Total

543.467

29

F

Sig.
.000b

214.650 18.278
11.743

a. Dependent Variable: ITL
b. Predictors: (Constant), JS

Table 6: Correlations between Respect &ITL
Correlations
Respect
Pearson Correlation
Respect

ITL
**

1

-.557

Sig. (2-tailed)

.001

N
Pearson Correlation
ITL

30

30

**

1

-.557

Sig. (2-tailed)

.001

N

30

30

**. Correlation is significant at the 0.01 level (2-tailed).
Model Summary
Model
1
a.

R
a

.557

R Square

Adjusted R Square

Std. Error of the Estimate

.310

.286

3.65827

Predictors: (Constant), Respect
ANOVAa

Model
1

Sum of Squares

df

Mean Square

Regression

168.744

1

168.744

Residual

374.723

28

13.383

Total

543.467

29

F
12.609

Sig.
.001b

a. Dependent Variable: ITL
b. Predictors: (Constant), Respect
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Table 7: Correlations between Compensation and ITL
Correlations
Compensation
Pearson Correlation
Compensation

ITL

1

-.311

Sig. (2-tailed)

.094

N
Pearson Correlation
ITL

Sig. (2-tailed)

30

30

-.311

1

.094

N

30

30

Model Summary
Model

R

1

.311

R Square

Adjusted R Square

.097

.065

Std. Error of the
Estimate

a

4.18654

a. Predictors: (Constant), Compensation
ANOVA a
Model

Sum of Squares

Regression
1

df

Mean Square

52.707

1

52.707

Residual

490.760

28

17.527

Total

543.467

29

F
3.007

Sig.
.094

b

a. Dependent Variable: ITL
b. Predictors: (Constant), Compensation

Table 9: Correlations between Purpose & Direction and Intent to Leave
Correlations
Purpose
Pearson Correlation
Purpose
Sig. (2-tailed)
N
Pearson Correlation
ITL
Sig. (2-tailed)
N
**. Correlation is significant at the 0.01 level (2-tailed).

ITL
1

30
**
-.556
.001
30

-.556**
.001
30
1
30

Model Summary
Model

R
a

1

.556

R Square

Adjusted R Square

Std. Error of the Estimate

.309

.284

3.66229

a. Predictors: (Constant), Purpose
Model

Sum of

ANOVAa
df
Mean Square

F

Sig.

12.520

.001b

Squares
1

Regression

167.921

1

167.921

Residual

375.546

28

13.412

Total

543.467

29

a. Dependent Variable: ITL
b. Predictors: (Constant), Purpose

10

Srusti Management Review, Vol -V, Issue - II, July-2012

Table 10: Correlations between Communication & Intent to Leave
Correlations
Communication
Pearson Correlation
Communication
Sig. (2-tailed)
N
Pearson Correlation
ITL
Sig. (2-tailed)
N
**. Correlation is significant at the 0.01 level (2-tailed).

1
30
**
-.534
.002
30

Model Summary
Model
R
R Square
Adjusted R Square
1
.534a
.285
.259
a. Predictors: (Constant), Communication
Model

Sum of
Squares
154.755
388.712
543.467

Regression
1
Residual
Total
a. Dependent Variable: ITL
b. Predictors: (Constant), Communication

ANOVAa
df

30

Std. Error of the Estimate
3.72593

Mean Square

1
28
29

ITL
-.534**
.002
30
1

154.755
13.883

F

Sig.
.002b

11.147

Table 11: Correlations between Employee Involvement & Intent to Leave
Correlations
Involvement
Pearson Correlation
Involvement
Sig. (2-tailed)
N
Pearson Correlation
ITL
Sig. (2-tailed)
N
**. Correlation is significant at the 0.01 level (2-tailed).
Model
R
R Square
1
.524a
.274
a. Predictors: (Constant), Involvement
Model
1

Regression
Residual
Total

Model Summary
Adjusted R Square
.248

1
30
-.524**
.003
30

ITL
-.524**
.003
30
1
30

Std. Error of the Estimate
3.75330

ANOVAa
Sum of Squares
df
Mean Square
149.024
1
149.024
394.443
28
14.087
543.467
29

F
10.579

Sig.
.003b

a. Dependent Variable: ITL
b. Predictors: (Constant), Involvement
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Table12 : Correlations between Stress & work load and ITL

Correlations
Pearson Correlation
stress
Sig. (2-tailed)
N
Pearson Correlation
ITL
Sig. (2-tailed)
N
*. Correlation is significant at the 0.05 level (2-tailed).
Model
R
R Square
1
.389a
.151
a. Predictors: (Constant), stress
Model

stress
1
30
-.389*
.034
30

Model Summary
Adjusted R Square
.121

Sum of
Squares
82.120
461.347
543.467

ANOVAa
df

Regression
1
Residual
Total
a. Dependent Variable: ITL
b. Predictors: (Constant), stress

1
28
29

ITL
-.389*
.034
30
1
30

Std. Error of the Estimate
4.05915

Mean Square

F

82.120
16.477

Sig.
.034b

4.984

Table 13: Correlations between Teamwork & Cooperation and Intent to Leave

Correlations
Pearson Correlation
Teamwork
Sig. (2-tailed)
N
Pearson Correlation
ITL
Sig. (2-tailed)
N
**. Correlation is significant at the 0.01 level (2-tailed).

Model

R

Sum of
Squares
145.200
398.266
543.467

Regression
1
Residual
Total
a. Dependent Variable: ITL
b. Predictors: (Constant), Teamwork
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.267

.241

ANOVAa
df
1
28
29

ITL
-.517**
.003
30
1

30
-.517**
.003
30

Model Summary
R Square
Adjusted R Square

1
.517a
a. Predictors: (Constant), Teamwork

Model

Teamwork
1

Mean Square
145.200
14.224

30

Std. Error of the
Estimate
3.77144

F
10.208

Sig.
.003b

Table 14: Correlations between Trust and Intent to Leave
Trust
Pearson Correlation
Trust
Sig. (2-tailed)
N
Pearson Correlation
ITL
Sig. (2-tailed)
N
**. Correlation is significant at the 0.01 level (2-tailed).

30
-.467**
.009
30

Model Summary
Adjusted R Square
.190

Model
R
R Square
1
.467a
.218
a. Predictors: (Constant), Trust

ITL
1

-.467**
.009
30
1
30

Std. Error of the Estimate
3.89607

ANOVAa
Model

Sum of
Squares
118.444
425.023
543.467

Regression
1
Residual
Total
a. Dependent Variable: ITL
b. Predictors: (Constant), Trust)

df

Mean Square
1
28
29

F

118.444
15.179

7.803

Sig.
.009b

Table 15: Correlations between Fairness and Intent to leave

Correlations
Fairness
1

Pearson Correlation
Fairness
Sig. (2-tailed)
N
Pearson Correlation
ITL
Sig. (2-tailed)
N
**. Correlation is significant at the 0.01 level (2-tailed).

Model
R
R Square
1
.641a
.410
a. Predictors: (Constant), Fairness

ITL
-.641**
.000
30
1

30
-.641**
.000
30

Model Summary
Adjusted R Square
.389

30

Std. Error of the Estimate
3.38303

a

Model

Sum of
Squares
223.009
320.458
543.467

Regression
1
Residual
Total
a. Dependent Variable: ITL
b. Predictors: (Constant), Fairness

ANOVA
df

1
28
29

Mean Square
223.009
11.445

F
19.485

Sig.
.000b
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Abstract
The paper explores the consumer value of materialism in Indian socio-cultural
milieu. The construct validity of the Richins & Dawson (1992) scale of materialistic
values is established and relationship of materialism with the constructs of
happiness, life-satisfaction, and religiosity is assessed using data collected
from 252 respondents through a self administered questionnaire. The research
methods used for analysis included MTMM approach for construct validation
and correlation analysis for assessment of relationships. The analysis revealed
that the Richins & Dawson (1992) scale has acceptable reliability, convergent
validity and discriminant validity leading to construct validation. Further, while
materialistic tendencies do not influence happiness and religiosity, it actually
enhances the life-satisfaction level. The results have utilitarian value in terms
of target market profiling, product positioning and designing of advertising
appeal.

GENESIS
The concept of the hedonic construct of materialism as an inherent constituent
of lifestyle has been a profoundly dialectical construct. The issue has been of
interest to a range of people – from the dilettante who have dabbled in its aura
to the prophets whose homilies have castigated it as a source of retrogression
towards spiritual bankruptcy.

Keywords
Materialism, MTMM,
Happiness, Lifesatisfaction, Religiosity

The text book definition of materialism states that it is a personality – like trait
which distinguishes between individuals who regard possessions as essential
to their identities and their lives and those for whom possessions are secondary
(Schiffman and Kanuk, 2005, p. 157 – 158). Over the last five decades,
researchers have been paying increasing amount of attention to materialism.
Belk (1984, 1985) viewed materialism as an integration of personality traits –
possessiveness, non-generosity and envy. He proposed an indirect
measurement system of personality through empirical determination of these
three traits by using three subscales measuring each of these traits. On the
other hand, Richins and Dawson (1992) conceptualised materialism as a value
whose influence goes beyond mere consumption arenas. Their measurement
scale for materialism in an individual is based on three dimensions or “orienting
values” – acquisition centrality, acquisition as the pursuit of happiness and
possession defined success. The development of these scales has given a
very potent tool to the researchers since they can quantify a concept as
intangible, abstract and subjective as materialism.
However, the Belk (1984) and, Richins and Dawson (1992) scales of materialism
were developed in USA. A comparison between the cultures of USA and India
on the five dimensions of culture – power distance, uncertainty avoidance,
individuality, masculinity and long term orientation; revealed certain disparities
(see Hofstede, 2001), as given in Table 1.
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The pertinent issue, therefore, is - Is materialism a
universal construct that can be measured through the
same scale everywhere? Can a scale of materialism,
germinated by evaluating responses from a western
society, be equally valid and reliable when used on a

sample of Indian consumers who are culturally on a
diametrically opposite end from their western
counterparts? These are some of the queries that the
present study intends to find an answer to.

Table 1:
Culture Comparison - India Vs. Usa
Sl.
No.

Dimensions of culture

1.

Power distance

2.

Uncertainty avoidance

3.

Individualism

4.

Masculinity

5.

Long term orientation

Index value
India

USA

77

Lowest (Country)

Highest (Country)

40

11 (Austria)

104 (Malaysia)

40

46

08 (Singapore)

112 (Greece)

48

91

06 (Guatemala)

91 (USA)

56

62

05 (Sweden)

95 (Japan)

61

29

00 (Pakistan)

118 (China)

Objectives Of The Study
The authors envisage fulfilling two major objectives by
undertaking this research work. The first objective was
to assess the “construct validity” of the measurement
scale of materialism developed by Richins & Dawson
(1992), taking into consideration the urban consumers
of India. The second objective was to investigate the
hypothesized relationship of materialism with happiness,
life satisfaction, and religiosity.
Materialism In Indian Culture
O Shaughnessy and O Shaughnessy (2002) believe that
the tendency towards materialism is an inherent
constituent of human condition and it was widespread
prosperity which fuelled the consumerist behavior. In
Indian culture, materialism has been a widely debated
issue with both proposing and opposing schools of
thought coexisting since long. However, the oral tradition
of passing on knowledge from one generation to another
may have resulted in poor documentary evidence.
Chatterjee and Datta (1984) explained that “though
materialism in some form or other has always been
present in India, and occasional references are found in
the Vedas, the Buddhist literature, the epics as well as
in the later philosophical works, we do not find any
systematic work on materialism, nor any organized
school of followers as the other philosophical schools
possess. But almost every work of the other schools
states, for refutation, the materialistic views. Our
knowledge of Indian materialism is chiefly based on
these.”
The significance of materialism in Indian culture cannot
be fully imbibed without paying attention to the ancient
scripture of Bhagvad Gita, which is highly revered and
adhered to within the Indian society. In course of his
conversation with the mighty warrior Arjuna, Lord Krishna
explains that, “by developing purity of intention, passions
directed towards mundane objects die producing
tranquility of mind which in turn gives rise to the inward
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silence in which the soul begins to establish contact
with the Eternal from which it is surrendered, and
experience the presence of the Indwelling God”
(Radhakrishnan, 2006). The emphasis is on emancipation
and assimilation with the Almighty through renunciation.
Any form of predilection towards mundane objects is
thought of as an obstacle in the path leading to the God.
The reason for this absolute disdain towards fulfillment
of desire has been conveyed in the following lines,
“whatever pleasures are born of the contacts (with material
objects) are only sources of sorrow, they have a beginning
and an end, O son of Kunti (Arjuna), no wise man delights
in them” (Radhakrishnan, 2006). Thus, the Bhagvad Gita
advocates detachment from desires as proof of wisdom.
Further, the difficulty in attaining this end too has been
widely acknowledged and means have been suggested.
Lord Chaitanya, a highly revered 13th century Indian saint,
believed that, “by chanting the holy name of the Lord
one can directly associate with the supreme Lord by
sound vibration. As one practices this sound vibration,
he passes through three stages of development: the
offensive stage, the clearing stage and the transcendental
stage. In the offensive stage one may desire all kinds of
material happiness, but in the second stage one becomes
clear of all material contaminations. When one is situated
in the transcendental stage, he attains the most coveted
position – the stage of loving God” (Prabhupada, 1995,
p. x). It is a representative statement of a majority of
schools of thought who believed in the inferiority of
material happiness vis-à-vis the attainment of spiritual
enlightenment. AC Bhaktivedanta Swami Prabhupada
(1995, p. xi) further goes on to propagate that, “being
engaged in the superior activities of Krsna
consciousness, superior men naturally retire from the
inferior activities of material existence.”
However, the Indian culture is not without its share of
critiques of this meta-physical perspective of materialism.
In ancient Indian philosophy, materialism developed

around 600 BC with the works of Ajita Kesakambali,
Payasi and the proponents of Charvaka School of
philosophy. Payasi, a 6 th century BC materialist
philosopher has written in Payasi – sutanta, as quoted
by Chattopadhyaya (1993), “Neither is there any other
world, nor are there beings reborn otherwise than from
parents, nor is there fruit or result of deed well – done or
ill – done.” The words may sound iconoclastic but the
tone of these early materialists seem to be one of
rebellion against anti – materialism rather than conviction
in materialism.
However, the Charvaka system of Indian philosophy, also
known as Lokayata, was more brazen in its advocacy of
materialism. This branch of Indian philosophy is not
considered to be part of the six orthodox schools of
Hinduism – Nyaya and Vaisheshika. Mimansa and
Vedanta, Samkhya and Yoga – which recognise the
authority of the Vedas as divine revelation and function
as pairs (Beck, 2003). An important contributor to the
Charvaka philosophy was Brihaspati who enunciated the
principle –
“Yavvajivet sukham jivet; Rinam kritvaa ghritam pibet;
Bhasmibhutasya Dehasya; Punaraagamanam kutah.”
This may be translated as:
As long as you live, live happily; Take a loan and drink
ghee;
After a body is reduced to ashes; Where will it come
back from?
The Charvakas adopted and disseminated the idea that
good living, symbolised by ghee, was the route to self –
fulfillment. The existence and development of
contradictory beliefs only contributed towards the
significance of materialism in Indian culture. In this
context, the present research assumes greater degree
of importance as it intended to empirically examine
materialism among Indians, which has theoretically
existed and has been a subject of much debate for last
2,500 years.
Measurement of the Materialism Construct – Richins
and Dawson (1992) Scale
Richins & Dawson (1992) suggested that “materialism
represents a mindset or constellation of attitudes
regarding the relative importance of acquisition and
possession of objects in one’s life.” Even as they
conceptualised materialism as a value, Richins and
Dawson (1992) avoided measuring materialism through
ranking method in which the individual respondent is
required to rank a set of end states on the basis of their
relative importance to him. Instead they operationalised
materialism through measurement of three centrally held
beliefs relevant to the materialistic value: acquisition
centrality, the role of acquisition in happiness and the
role of possessions in defining success. A factor analysis
revealed the underlying dimensions as success,
centrality and happiness. Here success represents, “use
of possessions as an indicator of success in life,”
centrality concerns, “the importance of acquisition and
possession generally,” and happiness reflects “the
perception that possessions are needed for happiness.”

The items loading heavily on the factors were than
summated to create an overall measure of materialism.
The coefficient alpha and test-retest reliability for each
of the summated scales exceeded the threshold of 0.70
for acceptance. The construct’s validity was established
by demonstrating that individuals, who scored high on
materialism scale placed greater value on acquisitions,
are self-centered, seek material possessions and tend
to be dissatisfied with their circumstances. Thus, validity
was assessed through investigation of attitudes and
behaviours.
Materialism: Relationships With Non-hedonic
Constructs
Materialism can not be thought of as an intrinsic and
parochial value that does not influence and get influenced
by some of the other variables which identify a consumer.
Materialism and Happiness
A major differentiating factor of materialistic people is
that they intend to attain “happiness through acquisition
rather than through other means such as personal
relationships, experience or achievements (Richins and
Dawson, 1992). That brings us to a very significant
question- does materialism contribute to happiness?
Belk (1984) made an attempt to arrive at a tentative
answer. Even though no causal relationship was
established, the study did throw up strong evidence
indicating that “materialistic people do not tend to be
happy people.” This finding was substantiated by Richins
(1987). She believed that for materialistic people, material
possessions may be equated to an “addictive drug of
which consumers need larger and larger doses to
maintain happiness”. This indeed could be a very plausible
explanation for the negative relationship between
materialism and happiness.
Some evidence in this regard has also been put forth by
Kasser (2002), who contends that those who possess
strong materialistic values have a greater risk of
unhappiness, depression, low self – esteem and
problems of intimacy regardless of culture. In order to
find out whether this statement can be generalised and
applied to Indian culture, the following hypothesis was
investigated in this study:
H1: The more materialistic consumers in India are likely
to be less happy compared to the less materialistic
consumers.
The present study has used the Gurin, Veroff and Feld
(1960) measure to operationalise happiness. It is a single
item measure and has been found to have good reliability
and validity (Belk, 1984, 1985).
Materialism and Life Satisfaction
Richins (1987) found that more materialistic people are
more dissatisfied with their life as compared to people
who are less materialistic. Richins and Dawson (1992)
carried out a more profound and comprehensive survey
and came to the conclusion that though life satisfaction
of materialists is low but they are more likely to be
dissatisfied with their circumstances than with
themselves. This leads us to believe that materialism is
more of an “effect” than a “cause”. This inference is in
keeping with the findings of Rindfleisch et. al. (1997) that
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materialists tend to rely on material possessions as
substitutes for their lack of satisfying inter–personal
relationships. Even as the causal relationship is
debatable, there is substantial empirical evidence to
support the idea that, “beyond a rather low threshold,
material well being does not correlate with subjective
well being” (Abela, 2006; citing Csikszentmihalyi, 2000;
Diener, 2000; Myers, 2000).
Ahuvia and Wong (2002) have a different justification for
this phenomenon. They argued that materialism
prioritises lower order needs over higher order needs
which results in lower levels of life satisfaction. Hence,
there are innurable findings that people who are highly
focused on materialistic values have lower personal well
being and psychological health than those who believe
that materialistic pursuits are relatively unimportant
(Kasser, 2002, p. 22).
However, the bone of contention is the evidence that
suggests that the differences in life satisfaction between
the more materialistic and the less materialistic are
relatively small (De Anggelis, 2004). Therefore, it was
pertinent to find out if materialism and life satisfaction
are positively or negatively correlated, when urban Indian
consumers are taken into consideration.
H2: The more materialistic Indian consumers have lesser
life satisfaction as compared to the less materialistic
consumers.
The construct life satisfaction has been measured through
the Converse and Robinson (1965) measure.
Materialism and Religious Inclination
Belk (1984, 1985) compared the materialistic tendencies
of students from a religious institution, in terms of the
average materialism score, with four other groups –
machine shop workers, business students, insurance
secretaries and fraternity members. He found that the
religious institution students had the lowest score. In
another study conducted the other way round, it was
found that YUPPIES exhibited lesser religiosity compared
to the general population (Burnett and Bush, 1986). The
reason could be explained by the fact that most
mainstream religions and religious cults have advocated
pursuit of higher goals compared to pursuit of worldly
goods (see Belk, 1983). Therefore, an inclination towards
religious teachings would result in apathy, if not antipathy,
towards possessions and acquisitions.
However, without materialism the society may appear to
be more puritan but unless there is opportunity to get
spoilt (from the religious point of view), there would be
no merit in virtue. This belief stems from the existence
of many sub cults within Indian society who have
propagated material values. The Indian consumer has
been under the influence of Charvakas – who strongly
recommended life of pleasure, as well as Jainism and
Buddhism, who believed that the key to salvation lies in
rejecting the material goods. The Indian consumer, thus,
has been subjected to extreme ends of the spectrum on
the issue of religiosity and materialism. Therefore, it is
expected that more religious individuals are likely to be
less materialistic compared to less religious individuals.
The study carried out an empirical investigation regarding
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how much this assumption holds on Indian consumers,
given their exposure to opinions on opposite ends of the
spectrum.
H3: More religious consumers are expected to be less
materialistic in comparison to less religious consumers.
The religiosity of the respondents has been measured
using the Wilkes, Burnett and Howell (1986) measure.
Sample Design
A total of 500 questionnaires were distributed across ten
different professional institutions in the cities of
Bhubaneswar and Cuttack, India. The upper age limit
was tentatively restricted to 40 since this is the generation
that has grown up in a period when gratification of senses
is not considered to be an anathema of monstrous
proportions. The lower age limit was put at 20 years since
the study was aimed at measuring materialistic
tendencies among adults. The survey instrument was a
questionnaire comprising of questions on demographic
profiles of the respondents and all the scales measuring
constructs of interest to the present study. The sample
size is 252. The sample comprised of 140 males and
112 females. The mean age of the respondents is
approximately 25 years with a standard deviation of
approximately 6 years. The modal age of the respondents
was found to be 21 years.
Data Analysis and Discussion
At the outset, the reliability of the Wilkes, Burnett and
Howell scale was determined so as to infer the internal
consistency of the scale. The Cronbach’s alpha
coefficient of the scale was found to be 0.615.
Construct Validity of Richins & Dawson (1992) Scale
Peter (1981) contends that reliability, convergent validity
and discriminant validity are significant components of
construct validation process. Therefore, an assesment
pertaining to these three components was considered
essential prior to arriving at any logical inference.
Reliability. The Cronbach’s alpha coefficient value for
Richins & Dawson (1992) scale indicating the internal
consistency reliability was found to be 0.641 which
indicates there is better consistency among the items
within the overall scale. This value of Cronbach’s alpha
coefficient may be accepted as reliable for basic research
(Nunnally, 1978). The internal consistency reliability was
also determined for the individual factors separately. The
six individual items comprising the factor of success had
a Cronbach’s alpha coefficient of 0.514. The seven items
representing the factor of centrality had a Cronbach’s
alpha coefficient of 0.390 while the five items representing
happiness factor had Cronbach’s alpha coefficient of
0.496. Therefore, it was concluded that Richins and
Dawson (1992) scale of materialism exhibits internal
consistency reliability.

Table 2:
Correlation Data Matrix
Sl. No.

Scale

Column 1
Belk (1984)

Column 2
Richins and Dawson (1992)

1.000

0.230**

0.230**

1.000

C ell A
1.

Materialism – Belk
scale

(1984)

2.

Materialism - Richins
Dawson (1992) scale

and

C ell B
3.

Happiness

0.091

0.042

4.

Life satisfaction

0.208**

0.142*

5.

Religiosity

0.010

- 0.053

*p < 0.05.
** p < 0.01.

Convergent and discriminant validity.
The convergent and discriminant validity of the scale was
assessed by using a method suggested by Ruekert and
Churchill (1984). This approach is a modified version of
the multitrait-multimethod (MTMM) matrix proposed by
Campbell and Fiske (1959). The Belk (1984) scale of
materialism was also used to generate data on
materialistic values to facilitate the process of
determination of convergent and discriminant validity. The
data generated out of the survey was condensed into a
Correlation Matrix given in Table 2. The correlation figure
between the Belk scale and Richins & Dawson scale is
the most critical value. It may be termed as validity
coefficient since this is the correlation between different
measurement instruments measuring the same trait of
materialism.
To assess convergent validity, the value of validity
coefficient should be high and significantly greater than
zero (Campbell and Fiske, 1959). The validity coefficient
value, as given in Cell A of Appendix is 0.230. This value
of validity coefficient is statistically significant at p<0.01.
The validity coefficient value may not appear to be
particularly high, however, a score of 0.230 was
considered appropriately high as per the Campbell and
Fiske (1959) criteria for convergent validity of scale
(Sullivan and Feldman, 1979). Hence the convergent
validity criteria was satisfactorily met by the Richins and
Dawson (1992) scale.
Discriminant validity can be inferred from the correlation
matrix if the validity coefficient value is higher than other
correlation coefficient values in Cell B. The validity
coefficient value was compared to the six other correlation
coefficients pertaining to the strength of relationship
between Belk and, Richins & Dawson’s scales and three
other distinct constructs–happiness, life satisfaction and
religiosity. An examination of the validity coefficient visà-vis each of the other correlation coefficients was carried

out pair wise. The comparison revealed that the validity
coefficient value is comparably larger than all the six
other correlation coefficient values obtained from the
present study. Thus, the Richins & Dawson (1992) scale
of materialism seems to possess both convergent and
discriminant validity.
The findings may be summarised to state that the Richins
and Dawson (1992) scale of materialism shows evidence
of construct validity.
Assessment of Relationship of Materialistic Values
with Non-Hedonic Constructs
This section investigated the relationship between the
construct materialism and some of the other constructs
such as happiness, life-satisfaction and religiosity.
Happiness. The hypothesis H1 states that more
materialistic consumers in India are likely to be less
happy as compared to the less materialistic consumers.
In other words, the relationship between materialism and
happiness was expected to be negative. In order to
ascertain the actual relationship between the abovementioned constructs, row 3 of Cell B in the correlation
matrix was investigated. However, the results were not
significant and the correlation coefficients were also found
to be substantially low. The Richins & Dawson (1992)
scales of materialism failed to provide supportive evidence
for the hypothesis H1.
Materialism was expected to have a negative relationship
with happiness since findings suggest that a materialistic
consumer goes on a never-ending quest for possessions
and consumption. A failure or a momentary success in
this quest leads to a disturbed state of mind resulting in
unhappiness. However, these findings are less applicable
in an oriental culture like India. The reason lies in the
distinction between pleasure and happiness. Happiness
may be defined as a state of mind whereas pleasure

19

may be derived out of mental or physical appeasement
received. For Indian consumers, materialistic tendencies
do influence the state of body but have lesser impact on
state of mind as they have alternative sources of pleasure
to fall back upon e.g. family and friends, in case of
unsuccessful attempt at possession and consumption.
In other words, the happiness of Indian consumers is
not just influenced by successful possessions and
consumption but by several other factors, which are
common to the oriental cultures. This has limited the
impact of materialistic tendencies on happiness level of
Indian consumers, unlike their counterparts in western
countries.
Life satisfaction. The hypothesis H2 states that the
more materialistic Indian consumers have lesser life
satisfaction as compared to the less materialistic
consumers. The data pertaining to hypothesis H2 is given
in row 4, Cell B of the correlation matrix. An examination
of the correlation coefficient revealed that the relationship
between life satisfaction and materialism was significant
for both the measures.
The intriguing factor though was that, contrary to
expectations, the relationship between life satisfaction
and materialism was found to be positive. The significant
positive correlations indicated that the Richins & Dawson
(1992) scale of materialism does not support hypothesis
H2.
The findings are diametrically opposite to the conventional
thought process, as well as to the historical findings (e.g.
Richins, 1987; Richins & Dawson, 1992; Rindfleisch et.
al., 1997). A significant positive correlation coefficient
contributes to the inference that with increase in
materialistic tendencies, Indian consumers have greater
life satisfaction. Researchers have supported the
conventional contention by arguing that materialism
prioritises lower order needs over higher order needs
which results in lower levels of life satisfaction. However,
it seems that in the 21st century, lower order needs (e.g.
physiological needs) have assumed greater significance
in comparison to higher order needs (e.g. selfactualisation needs) and therefore, are contributing to a
satisfied life on the part of Indian consumers. The high
levels of consumer confidence (see AC Nielsen, 2006)
and willingness to buy new things (see The Knowledge
Company, 2006) on the part of Indian consumers
indicates faith in the ability of possessions and
consumptions to provide a satisfying life. In fact, the very
definition of what it means to lead a satisfied life is
undergoing a transition. In a rapidly changing socioeconomic scenario, lower-order needs are taking
precedence over higher-order needs in defining life
satisfaction. Consumer’s self-opinion of physical well
being is contingent upon pleasure to the body derived
out of possessions and consumption. The more the
physical appeasement received through possessions and
consumption, the greater is the subjective well being of
consumer or life satisfaction. Thus, an increase in
materialistic tendencies is contributing towards greater
level of life satisfaction for the Indian consumers.
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Religiosity. The hypothesis H3 states that more religious
consumers are expected to be less materialistic in
comparison to less religious consumers. The investigation
of this hypothesis required analysis of row 3, Cell B in
the correlation matrix. The present study could not find
a significant relationship of religiosity with materialism.
Therefore, none of the two scales of materialism were
able to provide supportive evidence for hypothesis H3.
Religiosity of Indian consumers was measured using the
Wilkes, Burnett and Howell (1986) scale. The scale has
sufficient internal consistency reliability for use in Indian
conditions. The present authors believe that the reason
for lack of support towards H3 lies in the profound impact
religion has on the lives of Indians. For Indians, religion
is not a matter of choice but a way of life which is not
influenced by carnal tendencies. A desire for consumption
and possession does not shake the Indian consumer’s
commitment towards the eternal almighty. The 21st
century Indian consumer is a kaleidoscope of contrasts.
He/she is committed towards the religion and
simultaneously, not scared to express a desire towards
possessions and consumption. This has resulted in nondetermination of a relationship between religiosity and
materialistic tendencies.
Research Results
The findings of the present study, with specific reference
to urban Indian consumers, may be recapitulated in the
form of the following salient points:
z

The Richins and Dawson (1992) scale is a reliable
and valid scale for measuring materialism among
urban Indian consumers.

z

Materialistic tendencies of Indian consumers do
not influence their happiness negatively.

z

Materialistic tendencies of Indian consumers
enhance their life-satisfaction level.

z

Indian consumers exhibit materialistic tendencies
irrespective of the intensity of their religious
inclination.

Contributions Of The Study
The Indian consumer has the unique distinction of being
subjected to 2500 years of proposing and opposing
rhetoric with respect to materialism. In this regard, the
present study may be considered a small step towards
developing a deeper understanding of a dynamic and
dialectic construct that materialism is.
Identification of Valid and Reliable Scale to
Measure Materialism
The practice of using an instrument developed in one
country to measure the same value in another cultural
environment, under the assumption that it carries the
same meaning, is questionable (Hofstede, 2001, p.07).
Upon administering to urban Indian consumers, the
Richins and Dawson (1992) scale was found to have
internal consistency reliability, convergent validity and
discriminant validity. Therefore, this scale can be
confidently used in future studies to gauge the
materialistic tendencies of urban Indian consumers.

The marketing practitioners can use the scale to
determine the average materialism score of their target
market and to identify niches within their target segment
having higher than average materialism score. The utility
of gauging materialism of target consumers is more in
case of products meant for conspicuous consumption.
Determination of Positive Relationship with Life
Satisfaction
The present study treated the construct of materialism
as a value having ramifications beyond mere
consumption. The study revealed that, unlike western
countries, materialism of Indian consumers is not related
to their state of happiness or their level of religious
inclination. At the same time, the more materialistic
Indian consumers are more satisfied with their life, again
unlike their western counterparts.
This information may be used by marketing managers in
their advertising appeals to propagate the belief that
possession of their product results in greater satisfaction
in life. A portrayal of product such that it is instrumental
in fulfilling the desires of a materialistic consumer and
ultimately leads to a greater subjective feeling of well
being, would result in greater attention and retention on
the part of exposed consumer. The basis for this premise
is that the advertising appeal would match the preexisting notion of a materialistic consumer – i.e.
possessions and consumption result in greater
satisfaction in life.
Directions for Future Research
Materialism being an eclectic construct, needs further
research to operationalise the abstract relationships it
has with different aspects of consumer’s behavior,
demographics and psychographics. In particular
reference to the Indian consumers, there are two
prominent issues that require profound attention and
examination by researchers.
Firstly, materialism is not a static construct which
remains stagnant over the life time of a consumer. Future
research needs to address the dynamic nature of
materialism by carrying out a longitudinal study.
Secondly, the present research should encourage
academicians to investigate the antecedents and
consequences of materialism. The impact of a range of
stimuli and cues (e.g. media, peer group, family values,
marketing mix modification, discretionary income and
even genes) on materialism can be taken into
consideration. The present authors sincerely hope that
this study would give an impetus to further research on
Materialism Among Indian Consumers.
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Abstract
The study relates to the HRD practices in woolen industry in Punjab. The study
focuses on the training and development scenario in the industry. It indicates
whether proper training need assessment is done before conducting the
effective training and development programmes in woolen companies. The
study focuses on whether training is provided in the task related areas or not.
The study reveals that the training programmes are conducted by the external
trainers. The study tries to find out if training programmes are conducted in
proper environment and whether HRD department takes work samples and
assesses training needs of the employees. Continuous improvement
programmes are organized for effective conduction of the training programmes.
The study tries to indicate the training effectiveness and tries to find out how
training can improve the efficiency of the employees working in different
platforms. Mixed response was found among various organizations.
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HRD professionals are also responsible for coordinating management training
and development programmes to ensure that managers and supervisors have
the knowledge and skills necessary to be effective in their positions. These
programmes may include supervisory training, job rotation, one day seminars
or external courses. A current challenge for HRD professionals is to play a
more strategic role in the functioning of their organization. Progress should be
made in moving towards a more “strategically integrated HRD”. HRD executives
and professionals should demonstrate the strategic capability of HRD in three
primary ways: a) directly participating in their organization’s strategic
management process. b) Providing education and training to line managers in
the concepts and methods of strategic management and planning. c) Providing
strategic training to all employees in a way that is aligned with the goals and
strategies of the organization. The woolen industry in the country is small
in size and widely scattered. It is basically located in the States of Punjab,
Haryana, Rajasthan, U.P., Maharashtra and Gujarat. 40%, of the woolen units
are located in Punjab, 27% in Haryana, 10% in Rajasthan, while the rest of
the States account for the remaining 23 % of the units. A. few of the larger
units are located in Maharashtra, Punjab, U.P., Gujarat and West Bengal.
Apart form costly luxury articles; a variety of other woolen goods such as
blankets, lohis, patties, tweeds etc. also used to be prepared from indigenous
wool for everyday use. Ludhiana is a leading industrial town of the north Indian
State of Punjab and an important center of textile and allied industry. More or
less it accounts for about 21 percent of all industrial units and over 28% of the
industrial output of the State of Punjab. It is famous for Bicycle & bicycle
components industries, ready-made garments, hosiery items, sewing machines
and parts & machine tools. Ludhiana is a leading producer of woolen and
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acrylic knitwear, although it also uses extensively cotton
and other blended fibers to produce a wide range of
fabrics, hosiery, knitwear and ready-made garments. The
industry caters largely to the domestic market, although
it has also been exporting for nearly a century. Consisting
of both registered and unregistered units, almost 99% of
the ready-made garments, textiles and hosiery industry
in Ludhiana are small scale. Human Resource policies,
forming the framework for the culture in the business
management, create awareness towards the need to
achieve the business goals in the best possible and
ethical manner. Indian companies have realized that in
today’s competitive business milieu, the quality of people
you employ can make all the difference. In the last few
years, the Human Resource has become a key player
in strategic planning – it has come a long way from
traditional HR operations like managing the recruitment
process, handling staff appraisals. That is why Infosys
CFO T. V. Moahndas Pai and Marico CFO Milind
Sarwatewas were moved to head the human resources
(HR) function in their respective companies. Rajiv Dube,
CEO and managing director of Rallis, left his position to
join as HR chief at automobile major Mahindra &
Mahindra. One of the challenges HR managers face is
issues of up-gradation of the skill set through training
and development in the face of high attrition. Indian
companies are recognizing their responsibilities to
enhance the employee’s opportunity to develop skills
and abilities for full performance within the position and
for career advancement. Training and development
focuses on changing or improving the knowledge, skills
and attitudes of individuals. Training typically involves
providing employees the knowledge and skills needed
to do a particular task or job, though attitude change
may also be attempted (e.g. training in preventing in
sexual harassment). The selection of target groups &
their placement in order to get best out of them are the
responsibility of the human resources department and
the personnel administration department of the bank.
Therefore, there has to be a close linkage between the
training system and these departments of banks in order
that the training efforts contribute maximum to the
realization of organizational objectives and improvement
in the operational efficiency of banks. Development
activities, in contrast, have a longer –term focus on
preparing for future work responsibilities, while also
increasing the capabilities of employees to perform their
current job. Training and development begins when a new
employee enters the organization, usually in the form of
employee induction and organization and skills training.
Employee orientation is the process by which new
employees learn important organizational processes,
values and norms, establishing working relationships and
learn how to function within their jobs. The HRD staff
and the hiring supervisor generally share the responsibility
for designing the orientation process, conducting general
orientation sessions, and beginning the initial skills
training. Skills and technical training programmes are
organized to teach the new employees a particular skill
or area of knowledge. Once new employees have become
proficient in their jobs through imparting training, HRD
activities should focus more on developmental activities
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– specifically coaching and counseling. In the coaching
process, individuals are encouraged to accept
responsibility for their actions, to address any work related
problems and to achieve and sustain superior
performance. Coaching involves treating employees as
partners in achieving both personal and organizational
goals. Counseling techniques are used to help
employees deal with personal problems that may
interfere with the achievement of these goals, counseling
programmes may address such issues as stress
management, fitness, and nutrition and weight control.
To create learning organization mandates, banks invest
a substantial amount to training and development function.
Sometimes banks impart high-end training to their key
personnel, which cost them a portion of their revenues.
This phenomenon also recognizes the bank professionals
as high-worth human capitals. The organizations
measure the Return on investments (ROI) for training
and development function not only from the view points
of revenues earned, but also from viewpoints of the rate
of retention and rate of attrition. If the high-worth human
capitals cannot be retained on long-term basis, the
particular company may have pessimistic impact on
revenue learning and company image to the clients.
Training facilitates development in the perspectives of
individuals as well as in the perspectives of the company.
Individuals acquire knowledge and skills to be in forefront
of the designing or implementing teams. Their knowledge
and skill sets would become in much demand within the
industry, so the individuals are going ahead in their career
after training along with experience. Sometimes, acquired
skills and knowledge become so precious, companies
tend to retain these individuals and create space for
growth across careers. Training leads the company in
achieving clients’ confidence through quality products
and services. The primary objectives of training are to be
preparing employees to counter the business and other
challenges faced by their organization and they are as
follows: Imparting basic knowledge and skills to the new
entrants for enabling them to perform their specific tasks.
Assisting grassroots functionaries to function more
effectively in their present positions by exposing them
to the latest concepts, information and techniques and
developing the skills needed in their particular fields.
Building a second line of competent officers and preparing
them to occupy more responsible positions. Training
helps in broadening the minds of senior managers by
providing them with opportunities for exchanging
experiences and developing specializations. Training
imparts customer orientation for the purpose of meeting
the needs of the organization.
Review of literature
US companies-small and large-are increasing their
investment in training. The typical private-sector business
with “50 or more employees spend approximately $500
per employee on training”. Most training money is
allocated to trainers’ wages and salaries (39.6%); with
outside training companies, tuition reimbursements; and
training facilities making up the rest at 27.3%, 13.9%,
and 21.9% respectively. After opening of economy Indian
companies are also providing training to their human

resource as important aspect of management. Although
large companies are more apt to provide training than
smaller companies, size is becoming less of a predictor
of training than complexity of the environment, degree of
market competition, and the internal makeup of the
company. Companies involved in total quality
management practices, technological changes, and
organizational restructuring, are more apt to provide
employee training as they are focused on high
performance as a strategy for survival. Developing country
like India spends more than $6 billion on training
research, while United States spends twice as much.
This expenditure is a serious concern for the developing
countries. For another, controversy seems to envelop
every attempt to find benefits commensurate with the
cost of training (Lynton and Pareek, 1978). According to
Samad Jabbari (2009) Most of the Iranian companies
struggle to operate, manage and improve their
organizations effectively in order to consistently deliver
quality products and services on time. Training and
development is essential to organizations which seek to
gain a competitive advantage through a highly skilled
and flexible workforce and are seen as a major element
to high productivity and quality workforce, and are seen
as a major element to high productivity and quality
performance. A skilled workforce can increase
productivity by producing a higher level of work with
greater value. A skilled workforce can improve a firm’s
operative flexibility as they will be easier to retrain due
to their broad knowledge base of multi- skills. Among
the numerous challenges that mitigate against
performance and growth of most businesses in Iran
include management and labor. Most managements lack
adequate human relation skills. They tend to ignore the
most significant elements of their businesses –the
people. The employee package programs in work places
are ineffective and need to be upgraded. Job process
documentation and proper record keeping processes are
not in existence. Most management’s don’t use sufficient
quantitative approaches in business making decisions.
Limited capitals resources available to most leadership
of corporations are miss- allocated and are not fully
utilized. These listed problems are a result of the fact
that the formal economy of Iran is based on the oil
incomes. According to Sloman (2004) it may not be
realized but this is potentially the age for the training
professionals. The late 1990s had been a period of
economic growth in US and Europe; people were seen
as paramount to secure competitive advantage,
resources were available for future investment. The current
UK government has made the updating of workforce skills
through design. Deliveries are emerging and new
management ideas from international gurus are filling
airport bookstores. All emphasize the fundamental
importance of developing people. Additionally, social
pressures have prompted a reaction of competition based
on sweating human assets. Staff is demanding training
to enhance their future employment prospects – now
called employability. The lean, tough training environment
of the early 1990s has been overtaken by the exciting
and demanding, but confused environment that is evident
today. Mehta (1974) has rightly stated that the

programmes should aim at the important objectives of
the acquisition of knowledge, skills or attitude by the
trainees. Training programmes should aim at determining
the contents of the course and appropriate modes of
training, preparation of teaching material and deciding
upon evaluation procedures and mechanism for the
revision of the programmes. Katz and Docherty, 2000
stated that from the last two decades, United Kingdom
in the pattern of tradition has been planning for the arrival
of new workforce intake with their new learned skills.
Instead, in 1990s, the country had faced with a falling
population of school leavers and there are ongoing major
changes in technology, making existing workforce skills
out mooted. A major tool to counter sluggish industry is
training. Training within an organization brings benefits
on many fronts. At the simplest level, it provides an
individual with an increased value in the labor market,
with a better self image, and brings enhanced opportunity
for continuing employment.
According To Boydell (1970), there are three levels
of training needs assessment:
A) Organizational analysis: looks at the effectiveness
of the organization and determines where training is
needed and under what conditions it will be conducted.
It involves looking at the internal environment of the
organization influences that could affect employee
performance and determine it fitness with organizational
goals and objectives.
B) Task analysis: provides data about a job or a group of
jobs and the knowledge, skills, attitudes and abilities
needed to achieve optimum performance. There is a
variety of sources for collecting data for a task analysis:
Job description, KSA analysis, Performance standards,
Observation, Job inventory.
C) Individual analysis: how well the individual employee
is doing the job and determines which employees need
training and what kind. Sources of information available
for an individual analysis include: Performance evaluation,
Performance problems, Observation Work samples,
Interviews, Questionnaires, Attitude surveys, Checklists
or training charts.

Objectives of the study
z

To know the training and development scenario in
different organizations.

z

To find out the procedure with regard to conducting
training and development programmes.
How training and development programmes affect
the employee’s efficiency.

Hypothesis
H0:
There were no significant differences
between the average response level of the
respondents from all companies
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H1:
There were significant differences between
the average response level of the respondents from
all companies
Scope of the study:
The study is done in Woolen companies in Punjab. The
employees of following companies were contacted and
filled the questionnaires i.e. Sport-king, Vardhman,
Oswal, Neva Garments, Duke Pvt. Ltd.
Research Methodology
For the purpose of the study, exploratory research design
has been used which later on converted into descriptive
research design. Non Probability Purposive sampling
technique was used for the purpose of collecting primary
data. The research includes an outline of everything from
defining the problem in terms of objectives to final analysis
of data. A structured questionnaire was designed on the
basis of data generated form the various studies and
training experts of various organizations. The whole
questionnaire was designed on Likert’s five point scale
i.e. from one to five. Here one strongly disagree and five
for strongly agree. Three was for neutral response. Two
for disagree and four for agree. The final tested
questionnaire, written in English (being only the medium
of communication) was hand – delivered to 250
respondents. The employees of following companies were
contacted and filled the questionnaires i.e. Sport-king,
Vardhman, Oswal, Neva Garments, Duke Pvt. Ltd. In
this study the respondents were asked about
effectiveness of the training and development program
on their functional and operational level. In this study 23
different factors were analyzed.
Data analysis and interpretation Statistical
Analysis
SPSS 16.0 version was used to analyze the response
available from the 250 respondents, 50 each from five
companies. Descriptive statistics like median, mode and
25th & 75th percentiles were used to analyze the response
shifts; averages median & mode were more suitable to
situation as data represents likert responses. Summary
statistics in terms of frequency distribution table were
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used to analyze the counts along with percentages for
the each response level of each questions asked to the
respondents. Shapiro – Wilk test (p – values) were used
to analyze normality behavior of the response for each
questions. Company’s wise significant differences among
the response level were analyzed by Kruskal – Wallis
Test (p-values).
Result Analysis
Response analysis showed majority level response were
on agreed scale either agreed or strongly agreed, at
organizational level respondents believes that their
companies spends huge amounts on training (A= 43.6%,
SA = 56.4%) and make every effort to make it effective
(A= 22.8%, SA = 34%) by developing innovative training
programs (A= 26.8%) & particular policies. They also
believe that their companies thrusts on bringing
professional trainers (A = 34%) and prefer to arrange
training outsides (A= 42%, SA = 28.8%) and for that
they prepare modules (A= 48.8%, SA = 51.2%).
Employees evaluates themselves by taking training
seriously (A= 25.2%, SA = 26.8%) by developing problem
solving skills (A= 32.4%, SA = 35.6%) and believes there
management evaluates them after training (A= 48%, SA
= 52%) and even external evaluates the post training
habits of employees (A= 31.6%, SA = 22.4%). All these
efforts were conducted by HRD and their sub systems
(A= 20.4%, SA = 22.8%).
Majority of employees were also found to be neutral on
certain issues like the periodical review of training policies
(N = 31.6%) and their assessment by the company.
Moreover they were found neutral on majority that they
get training in their original tasks (N = 39.2%) and their
performances appraisal data were used while providing
training.
There were also certain issues on which majority of
employees were on disagreed scale like that their
organization has well planed training policy (D = 20%,
SD = 24.4%) and they take serious efforts for finding the
potential areas of training also HRD role of identifying
sick units (D = 26.8%, SD = 22.8%).

HRD Practices in different Woolen organisations
Your organization spends huge amount of money on
training and development
Your employees take training seriously.
The organization makes an effort to make effective use
of investment made in to training.
The employees get assigned task related to the areas in
which they are Trained.
Does your Organization identify potential areas of
training?
Management has a particular policy for training need
assessment.
Whether your organization provides continuous on the
job training to Develop problem solving skills.
The organization reviews the training policy periodically.
Performance appraisal data is used to identify the TNA
of employee.
The supervisory staff are trained in counseling
Your organization has well prepared training policy.
Post training follow up is done by external trainers and
is utilized to create action plan in the organization.
HRD department undertakes identification of sick post
units and conducts diagnostic exercises
Innovative training programmers are organized in the
organization.
Professional participation is their like national HRD,
NIPM, ISTD..
Your organization accesses the training need of
different group of employees periodically.
HRD department conducts, review workshops and
meeting for different HRD subsystems.
Organization takes interest for outside training facilities.
The management takes special interest in developing in
company training strategies including pre and post
training activities.
Organization prepares training packages and training
modules.
Organization organizes specific programmers as well as
general development Programmer with own and
outsider resources
Top management evaluates training efforts timely.
T&D efforts are upgraded depending on technology
changes to upgrade skills and managerial abilities.
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Interpretation: The p-values analysis of Shapiro – Wilk test showed there were significant divergences of response
data for each question asked from the normality conditions as p values obtained were less than 0.05.
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HRD Practices in different wollen organisations
Your organization spends huge amount of money on
training and development
Your employees take training seriously.
The organization makes an effort to make effective
use of investment made in to training.
The employees get assigned task related to the
areas in which they are Trained.
Does your Organization identify potential areas of
training?
Management has a particular policy for training need
assessment.
Whether your organization provides continuous on
the job training to Develop problem solving skills.
The organization reviews the training policy
periodically.
Performance appraisal data is used to identify the
TNA of employee.
The supervisory staff are trained in counseling
Your organization has well prepared training policy.
Post training follow up is done by external trainers
and is utilized to create action plan in the
organization.
HRD department undertakes identification of sick
post units and conducts diagnostic exercises
Innovative training programmers are organized in the
organization.
Professional participation is their like national HRD,
NIPM, ISTD..
Your organization accesses the training need of
different group of employees periodically.
HRD department conducts, review workshops and
meeting for different HRD subsystems.
Organization takes interest for outside training
facilities.
The management takes special interest in developing
in company training strategies including pre and post
training activities.
Organization prepares training packages and training
modules.
Organization organizes specific programmers as well
as general development Programmer with own and
outsider resources
Top management evaluates training efforts timely.
T&D efforts are upgraded depending on technology
changes to upgrade skills and managerial abilities.
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Company wise comparison on HRD policies
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Abstract
Small and medium pharmaceutical units contribute to a large extent in making
formulations and bulk drugs for meeting domestic pharmaceutical requirement
of the country. This research article evaluates one of the key parameters
influencing the pricing of drugs in SME Pharma units after implementation of
the current GMP, GLP & GCP. It studies in details the processes and mechanism
involved in pricing of the SME Pharma units.
Different functional areas like manufacturing, distribution, marketing, R & D,
Finance and Information technology in practice of GMP, GLP and other Quality
system like ISO were studied for elaborate costing and its effect on pricing of
drugs and pharmaceuticals.
For operational economy many of the small scale pharmaceutical units of
Odisha have adopted cluster approach, which is a well developed strategy for
technological upgradation to meet GMP/GLP requirement.

Introduction
The study is focused mainly on bulk drug and formulation manufacturing units
in SME sector.
(a) Bulk Drugs & Phytochemicals
The bulk drug is the parent chemical entity, excipient or drug substance which
is used in formulation making for consumption by patients. Phytochemicals
are plant derivatives or extracts which are prepared by processing of crude
medicinal plant materials like leaf, bark, root, etc

Keywords
SME (Small & Medium
Enterprise) Pharma, GMPGood Manufacturing
Practice, GLP- Good
Laboratory Practice, GCPGood Clinical Practice,
Bulk Drugs, Formulations,
R & D, Product patent,
Contract manufacture,
Cluster, BDSP- Business
Development Service
Provider, Marketing, WTOWorld Trade Organisation,
DPCO- Drug Price Control
Order

The Indian Bulk drug Industry is highly competitive with a number of global and
Indian companies present in the market now. The foreign companies are present
in India through Joint Venture, Equity participation or with technology tie-ups.
Between 1965-66 and 1997-98 the production of bulk drugs rose from Rs.180
million to Rs.26230 million.
The total production of drugs and pharmaceutical in India is 40% of the world
production with formulation and bulk drug ratio as 55:45. The industry has the
potential to emerge as one of the largest in the world. India ranks and the
country is expected to make to the top five bulk drug producer segment by
2020.
(b) Formulations (Allopathic/Ayurvedic/Homeopathic)
Various formulations consist of Tablets, Capsules, Ointments, Liquid orals,
Powders, etc in allopathic and Indian system of medicine. There are hundreds
of brand available in a particular category of drug formulation, whether in specific
or combined dosage form.
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The Indian pharmaceutical industry today is in the front
rank of India’s science-based industries with wide ranging
capabilities in the complex field of drug manufacturing
and technology. It is a front-runner in the third world in
terms of technology, quality and range of medicines
manufactured. Almost all types of medicines - ranging
from simple pain relieving pills to sophisticated antibiotics
and complex cardiac compounds - are now made in the
country.
These have made India fairly self-sufficient in this field. A
large domestic market and relatively inexpensive trained
manpower have also enabled the country to emerge as
a low cost production centre. Between 1965-66 and 199798 the production of formulations rose from Rs.1500
million to Rs.120680 million. In 2003 the OTC market
stood at Rs. 35 billion.

and other antibacterials, antileprosy ,
antituberculosis, Antifungals, Antivirals,
Antiprotozoals)
II. MEDICINES AFFECTING THE BLOOD : (Antianemia
medications and medicines affecting coagulation)
III. CARDIOVASCULAR MEDICINES : (Antianginal ,
antiarrhythmics, antihypertensives, medicines used
in heart failure, antithrombotic medicines)
IV. MEDICINES ACTING ON RESPIRATORY TRACT :
(Antiasthmatic medications, antitussives)
V. HORMONE, OTHER ENDOCRINE MEDICINES,
CONTRACEPTIVES: (including Antidiabetics and
thyroid and antithyroid medicines)

Drugs Prices Control Order (DPCO):

VI. IMMUNOLOGICALS : (including sera and
immunoglobulins, and vaccines)

The Drugs (Prices Control) Order, 1995 has been in effect,
which puts a cap on the pricing of various Scheduled
and non-scheduled drugs & their formulations. The retail
price of a drug or formulation shall be calculated in
accordance with the following formula:

VII.GASTROINTESTINAL MEDICINES : (including
Antacids and anti-ulcer medications, antiemetics,
antiinflammatory medicines, medicines used in
diarrhea)

R.P. = (M.C. + C.C. + P.M. + P.C.) x (1+ MAPE/100) +
E.D.
Where R.P. means retail price, M.C means material cost,
C.C. means conversion cost, P.M. means cost of packing
material, P.C. means packing charges, MAPE is
maximum allowable post manufacturing expenses
including trade margin and E.D. means excise duty.
There are 75 items in the essential drug list, which come
under price control. MAPE includes all costs incurred
by a manufacturer from the stage of ex-factory cost to
retailing including trade margin which should not exceed
100% of ex-factory cost for medicines. While fixing the
sales price a post-tax return of 14% on net worth or 22%
on capital employed is taken in to consideration for bulk
drugs. For a new plant it is 12% based on long term
marginal costing. Where a drug is produced from basic
stage the tax is 18% on net worth or 26% on capital
employed. Excise duty for all narcotic drugs, drugs
containing alcohol, Patent and Proprietary medicine is
16% ad valorem.
Every year newer drugs are added to the list which makes
it difficult to manufacture and market the products with
cost competitiveness at par with MNCs. The National
List of Essential Medicines 2003 as well as the WHO
List of Essential Medicines mentions 27 categories of
drugs. Of these for the purpose of price control 17
categories have been selected. The categories chosen
represent drugs required for the public health problems,
for common conditions in health care, categories in which
drugs are at present expensive or there is evidence of
overpricing. All drugs included in these therapeutic
categories are proposed to be covered by price control.
I. ANTIINFECTIVE MEDICINES : (including
Antihelminthics, Antibacterials including betalactam
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VIII. PSYCHOTHERAPEUTIC MEDICINES : (including
medicines used in psychotic disorders, mood
disorders, generalised anxiety and sleep disorders)
VIII. ANTICONVULSANTS/ANTIEPILEPTICS :
IX. ANTINEOPLASTIC, IMMUNOSUPPRESIVES, AND
MEDICINES IN PALLIATIVE CARE
X. ANALGESICS, ANTIPYRETICS, NSAIDS, DISEASE
MODIFYING AGENTS USED IN RHEUMATOID
DISORDERS
XI. ANTIALLERGICS AND MEDICINES USED IN
ANAPHYLAXIS.
XII. BLOOD PRODUCTS AND PLASMA SUBSTITUTES
XIII. DERMATOLOGICAL MEDICINES
XIV. DISINFECTANTS AND ANTISEPTICS
XV. DIURETICS
XVI. OPHTHALMOLOGICAL PREPARATIONS
XVII. VITAMINS AND MINERALS
Most of the small scale pharmaceutical units of Odisha
manufacture patent and proprietary medicines in either
one or two therapeutic categories and compete with
similar branded formulations available from MNCs in the
market. Some of the units also cater to the government
and other institutions. Most the units prefer to be away
from the purview of DPCO due to low margin of profit.
However the licensing procedure has been stringent after
implementation of Schedule M of Drug Rules i.e. GMP
(Good Manufacturing Practice), which makes it difficult
for the units to price their products for a tough competitive
local market. Introduction of new formulations, new

therapeutic groups to the portfolio on experimental basis
is becoming a costly affair with limited success.

z

Literature Review

Methodology

The studies relating directly or indirectly to the present
subject have been reviewed (Year wise) in order to
determine the research gap and to establish the need
for this study.

This study attempts to present and analyse the business
dynamics of the pharma industry and also to understand
its pricing policy. The objective is to explore the areas of
intervention, cost competitiveness for development of the
pharmaceutical industry. A diagnostic Survey was
conducted in various Drugs and Pharmaceutical units of
Odisha, through detailed questionnaire, survey of core
individual and cluster firms, BDS providers, interviews
with proprietors, managers, support institutions and
discussions with associations, workers. The primary and
secondary data thus collected was compiled and a
comprehensive analysis was made regarding status of
the cluster/independent units, BDS providers, key issues
and required interventions.

Wani, V.P. (1993) conducted a study on “Quality
Consciousness in Small Scale Sector”. According to him
Small Scale Entrepreneurs should be quality conscious
about their product. Today productivity means goods of
better quality at less cost, which has less chance of
rejection, good profitability with less alteration.
Ramaswamy, K.V. (1994) in his study on “Small Scale
Manufacturing Industries” found that the performance of
Small Scale Industries was good in terms of employment,
export and value added because of the basic
characteristics of the industry.
Chadha Vikram (1995) found that the use of outdated
technology by SSI Units is the critical obstacle in the
way of growth and modernization of the small industries.
Small Industries can be modernized by improving
productivity, enhancing quality, reducing cost and
restructuring product mix through up-gradation of
technology and enlarging the skill of the workers. The
liberal fiscal and monetary incentive should be given to
these units so that they can carry out R & D particularly
in technology intensive industry.
Mukherjee, Neela (2002) evaluated the performance of
Small Scale Industries in India and World Trade
Organisation. According to him small and medium
enterprises occupy a crucial position in the Indian
Economy, not only because they contribute to GDP,
income, exports and employment but they also provide
self employment, livelihoods and small business and it
is important to create and ensure space and more
opportunities for such a sector.
Jong Wook Ha, Soon-Gwon Choi and Sungwoo Jung
(2007) analysed the Korean firms “on When, how and
where do SMEs start global business”.
Daiva Radzeviciene (2008) analysed the role of knowledge
management in small and medium-sized enterprises in
Lithuania by looking at information and knowledge
resources, the development of information technology
which supports the business process and the main
processes of KM inside companies. There appears to
be a strong awareness of KM.

To evaluate the factors affecting pricing mechanism
of drug products of SME.

The principal basis of information and perspectives
detailed in this study derives from primary sources,
mainly, structured surveys of pharma enterprises and
detailed issue based discussions/interviews with a
number of individuals directly or indirectly concerned with
the industry in the state. At various stages of the study,
we had interactions with drugs, pharmaceuticals
producers, repacking units, loan licensees, office bearers
and members of industry associations, bankers, officials
of the concerned state departments, R and D specialists,
academics, policy makers and other knowledgeable and
experienced persons in the field. A selective list of persons
consulted/interviewed as part of this study appears as
below:
Primary & Secondary data source - Though Questionnaire
and Interview
Sample: Basic Features of the Sample Units
z

For the purpose of the study, we have surveyed
mainly 20 Small and Medium industrial units
producing drugs and pharmaceuticals located at
Bhubaneswar and Cuttack.

z

All production operations and quality functions are
carried out either by manual, semi-automatic, or
auto-controlled machines by technical staff.

Objective of the Study
The objective of the study was:
z

To conduct Value Chain analysis and evaluate the
competencies of the SME Pharma units in technocommercial areas.
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Table 1:
Profile of Survey Respondents (Category of Persons/ Organisations Interviewed)

Medium pharmaceutical units:1

Small pharmaceutical units: 17

Medical disposables units: 2

Loan licensees: 1

Industry Associates: 1

Policy making and regulatory bodies: 1

Table 2:
Number of units according to sales turnover

Table 3:
Parameters under study

Production Process
Bulk Drug
Bulk drug manufacturing process comprises of 9 stages
starting from raw material procurement to dispatch to
the market.
The step-by-step manufacturing process is as
follows:
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Raw Materials: All raw materials – solvents, catalysts
and other chemicals are procured from approved vendors.
Material received in the ware house are tested as per
set standards and prescribed test procedures. Approved
materials are shifted to designated areas whereas the
rejected materials are sent back to the vendors.

Fig. 1 Flow Diagram for Bulk Drug Manufacturing

Raw Material

expiry
date, etc. During packing operation in-process
Quality
Check

testing is undertaken for weight, etc.
Chemical Processing: All approved raw materials are
charged into a reactor for chemical processing.
Finished Goods ware house: After completion of
Depending on the product, the duration, the type of
packing, the sample taken from the product is subjected
reaction isChemical
altered. Processing
After completion of chemical
to a complete testing, on approval the lot is transferred
In-process
Quality Check
processing, the reaction is stopped.
to finished
good ware house for onward market
transmission
(IPQC)
Filtration: The reaction mixture from the previous stage
is filtered through suitable
filtering equipment to separate
Filtration
Marketing: Depending on the organization, they may
drug substance from the liquid chemicals. The solid drug
market their product either through direct marketing or
IPQC through trader network.
substance is taken for further process.
Purification: The wet crude drug substance obtained
Formulations
Purification
from the previous stage is subjected for purification to
obtain the pure drug substance which must meet to the
IPQC Tablets
set standards.
Tablet manufacturing process involves 10 stages. As
Drying
per the regulatory requirements, all the incoming raw
Drying: The wet pure drug substance obtained in the
previous stage is dried at suggested conditions to obtain
IPQC materials are tested to meet the standards, As per
prescribed procedures (SOP) the approved materials are
dried pure drug substance.
charged into a mixing machine for dry mixing. To the
Milling
Milling: The dried pure drug substance obtained from
dry mixed raw materials, binding agents are added to
the previous stage is milled to obtain drug substance
in Quality
Finality
CheckThe dough is spread on trays for drying.
make dough.
the powder form.
Dried material is milled to obtain granules. To these
granules, preservatives, lubricants are added and mixed.
Packing
Packing: The primary packing material is normally poly
These final granules are charged to tableting /
bags and secondary packing materials normally are either
compression machine to produce tablets. These tablets
fiber drums or HDPE containers. After packing in the
are tested before proceeding for final packing in strips.
secondary packing
material,
proper label is affixed with
Finished
Goods
Packed product is finally dispatched for marketing.
Market
all particulars such
as name of the product, batch no,
Warehouse
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Tablets

Capsules

Raw M aterials

Raw Material

Dry M ixing

Mixing

Granulation

Liquid Orals
Raw M aterials

M ixing

Wet granulation

Filtration
Drying

Drying
Dry Granulation

Holding Tank

Blending

Bottle W ashing

Filling

Filling & Sealing

M illing

Blending

Compression
Packing

Finished Goods
W arehouse

Polishing

Packaging

Finished Goods
Warehouse

M arket

Fig. 2: Flow Chart for Manufacturing Process of
Formulations
Capsules:
Similarly Capsules manufacturing, which starts from raw
material procurement to dispatch for marketing, involves
11 stages. As per the regulatory requirements, all the
incoming raw materials are tested to set standards and
stored as per prescribed procedures. The approved
materials are mixed, dried and milled to obtain granules.
To these granules, preservatives, lubricants are added
and mixed. These final granules are filled in the empty
gelatin capsules, which is done in an automatic/
semiautomatic process. After filling, capsules are subject
to polishing to remove adhered materials and give a glow.
Then these capsules are tested before proceeding for
final packing in strips. This finally packed product is
dispatched for marketing.
Liquid orals:
Liquid syrup manufacturing, starting from raw material
procurement to dispatch for marketing, involves 9 stages.
As per the regulatory requirements, all the incoming raw
materials are to be tested to set standards and as per
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Market

Labelling &
Packaging
Finished Goods
W arehouse
M arket

prescribed procedures. In a tank containing prepared
sugar syrup / sweetening agent such as liquid glucose,
sorbitol, etc., other approved materials are added and
mixed. After completion of mixing filtration or milling is
done to obtain the desired quality. Then the product is
filled into washed & dried bottles, sealed, visually
inspected, labeled and finally packed in to cartons. After
test and QC approval, product is dispatched for
marketing. A sample of each batch is retained as ‘control/
retained sample” for any future cross reference.
Distribution Process
In a geographically diverse and extremely competitive
market where sales volumes are high, distribution
plays a crucial role. Further, the common incidence of
brand substitutions makes it imperative for a company
to make available its brands at all times and at various
levels of distribution. The distribution channel for
pharmaceutical products is given below:

Fig. 3 Distribution Channel for Pharmaceuticals
The cluster map of pharmaceutical units is outlined below. The cluster consist of 10-12 individual formulation units
of Cuttack and Bhubaneswar.
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Fig. 4 Present Cluster Map for Drugs & Pharmaceutical units
BDMF : Bulk Drugs Manufacturing Firms
FMF: Formulations Manufacturing Firms
LF
: Large Firms
MF/SF: Medium Firms/Small Firms
BMOs : Business Members Organizations
FCs: Financial Consultants
SIDBI : Small Industrial Development Bank of India
SC: Safety Consultants
OSFC: Odisha State Finance Corporation
DIC: District Industry Center
REI
: Research & Educational Institutes
HR: Human Resource Consultants
EnC
: Energy Consultants
EvC: Environment Consultants
GMP : Good Manufacturing Practicing
MCs: Marketing Consultants
RMS : Raw material Suppliers
McS: Machinery Suppliers
P&PMs : Printing & Packaging Material Suppliers
DDC: Directorate of Drugs Control
S&Ms : Stationary & Miscellaneous Suppliers
LE & EIS: Laboratory Equipment & Engineering Item Suppliers
NIPER : National Institute for Pharmaceutical Education & Research
Organisation Structure of individual SME unit:

Figure 5 SME (Pharma) Organisation: 3 Tier
Pyramid Structure

of many shareholders for the SME systems need to be
taken in consideration which exposes study’s Limitation.

Most of the units under study have a simple organization
structure with either the proprietor or partner as the chief
decision making authority, who controls a small team of
administrative staff, technical staff and marketing staff.
The bottom of the pyramid consists of workers and field
staff. Some of the functions like GMP/GLP are outsourced
due to lack of technical personnel.

(ii) The present study has not covered the units of Odisha
having investment of less than Rs. 1 lakh or units outside
Odisha owing to a number of problems.

Besides the technical GMP/GLP consultancy service,
consultants in the area of Finance, Safety, Environment
(Polution control), Marketing are available, who help the
cluster group in overcoming procedural obstacles.

The comparative value chain analysis of SMEs which
are practicing cGMP norms with the SMEs which does
not practicing. cGMP norms are explained below:

Limitations Of The Study

A) For Bulk Drug Manufacturing:

(i) This study primarily looks on the past, current and
future of Pharma SMEs as well as service providers
without much revelation on financial data. But more views
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Analysis And Interpretation Of Data
1. Comparative Value Chain Analysis:

Raw
/Packing
materials
(Rs. 100/-)

Quality
Testing
(Rs. 10/-)

Chemical
Processi
ng
(Rs. 20-)

Filtration

(Rs. 2.50)

Purification
(Rs. 2.50)

Product Sale
value
Rs. 210/-

In-process Quality
Check
(Rs. 10/-)

Profit :
Rs. 45/-

Market
Promotion
Expenses
Rs. 5/-

Packing
(Rs. 2.50/-)

Final Quality
Check
(Rs. 5/-)

Drying

(Rs. 5/-)

Milling

(Rs. 2.50)

Fig. 6 Value chain for a bulk drug unit which is implementing GMP and GLP compliances

Raw
materials

Quality
Testing

(Rs. 101/-)

(Rs. 5/-)

Chemical
Processi
ng
(Rs. 16/-)

Filtration

(Rs. 2/-)

Purification
(Rs. 2/-)

Product Sale
value
Rs. 170/-

In-process Quality Check

Drying

(Rs. 6/-)
(Rs. 3/-)

Profit :
Rs. 24/-

Market
Promotion
Expenses

Packing

Final Quality
Check

Milling

(Rs. 2/-)
Rs. 3/-

(Rs. 4/-)

(Rs. 2/-)
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Fig. 7 Value chain for a bulk drug unit which is not implementing GMP/GLP compliances
(Assumption: cost of raw and packing material for manufacture of a product is assumed as Rs. 100/- and

Rs.101/- for GMP complied and non-complied units respectively)
B) For Formulations Manufacturing:

Raw /Pkg
materials

Quality
Testing

(Rs. 100/-)

(Rs. 10/-)

Mixing

Wet
Granulation

Drying

(Rs. 3/-)

(Rs. 7/-)
(Rs. 7/-)

In-process Quality Check

Product Sale
value
Rs. 280/-

Final
Quality
Check

Dry
Granulation
(Rs. 13/-)

(Rs. 14/-)

(Rs 9/-)

Profit :

Blending
(Rs. 3/-)

Rs. 60/Marketing
(Ethical)

Packing

Polishing

Filling

(Rs. 40/-)

(Rs. 4/-)

(Rs. 2/-)

(Rs. 8/-)

Fig. 8 Value chain for a formulation unit (capsules) implementing GMP/ GLP compliances

Raw /Pkg
materials
(Rs.102/-)

Quality
Testing
(Rs. 6/-)

Mixing

Wet
Granulation

(Rs. 2/-)

Drying
(Rs. 5/-)

(Rs. 6/-)

Product Sale
value
Rs. 207/-

Profit :
Rs. 20-

Marketing
(Rs. 24/-)
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In-process Quality Check
Final
Quality
Check

Dry
Granulation

(Rs. 10/-)
(Rs. 11/-)

(Rs 7 5/-)

Packing

Polishing
(Rs. 2/-)

(Rs. 2/-)
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Blending
Filling
(Rs.6/-)

(Rs. 2/-)

Fig. 9 Value chain for a formulation unit not
implementing GMP and GLP compliances
(Assumption: cost of raw and packing material for
manufacturing a product is assumed as Rs. 100/- and
Rs. 102/- respectively for GMP complied and noncomplied units)
Based on the study of value chain analysis of bulk drugs
and formulations, manufacturing process of two units
which are of different quality compliance state,
considering that the other activities and facilities are near
similar; the following conclusions can be drawn.
A. The cost of processing is low in the units which do
not comply GMP/GLP norms work with obsolete
technology to produce inferior quality of medicines
at low profit margin by giving more benefit to traders
for push sell.
B. The implementation of GMP and GLP norms has a
definite impact on the processing cost including
quality checks and the firms have an advantage to
increase profit margin and sell it for a higher price
with ethical promotion.
2. Analysis of Techno-Commercial aspect
The Pharma industry world over is heavily controlled by
regulatory bodies. In India the pharma industry is covered
by Drug & Cosmetic act 1945. One of the chapters of
the said act – Schedule ‘M’ governs the manufacturing
and quality control practices of the industry. The schedule
stipulates the requirements of facilities so that quality is
inbuilt in to the systems. Any pharmaceutical
manufacturers in any sector – micro, small or large are
covered under this act, and any manufacturer without
this certification cannot function
Good Manufacturing Practices (GMP) implementation has
two fold – system and facilities. System implementation
involves identification of all activities, writing down them
in sequential manner, practicing them rigorously and
document, besides other activities. GMP implementation
requires experienced personnel; small and medium
enterprises are unable to afford such personnel to employ
on a full time basis. Few SMEs are engaging external
consultants on retainer basis or few are engaging some
of GMP personnel of large organization on informal basis.
Organizations that have complied with the local GMP
norms and wish to enter into outside markets, they need
to upgrade their GMP norms to meet such regulations,
for ex., organization to enter into US market need to
meet USFDA GMP norms, to European market it is
EDQM norms etc. In general there is no serious
difference in any of these regulations, expect how the
regulatory bodies evaluate.

Some of the SMEs whom we interacted have shown
interest in availing any intervention for implementation of
basic Schedule ‘M’ (i.e. regulatory norms of Govt.of India)
quality certification and few for upgrading to next level to
enable them to enter export markets.
Currently available service providers are well experienced
to meet the requirement of the industry. As industry base
is growing, and the regulatory requirements are revised
on a regular basis, more and more such service providers
are entering field. The cost of facility up gradation to
meet any of these regulations depends on their present
status. GMP consultants can provide inputs by way of
plan as per regulatory requirements and to meet the
same.
Some of the cluster firms have indicated that some soft
loans by way of concessional interest and higher
moratorium can help the industry. Also they have indicated
that any special products / packages from financial
institutions for GMP implementation and up gradation
will help the industry in a big way (The pharma policy
2006 has address this need). BDS providers in the area
of equipments, for facility up gradation to meet
requirements are scarcely available in Odisha.
A) Raw material Procurement
For many of the pharma products cost of raw materials
contributes to over 50% of the total product cost. Any
saving in sourcing raw materials will directly impact the
income of the pharma SMEs.
Many of the raw materials for formulation are available
locally. But still some of latest / novel drugs and other
special excipients are sourced from overseas markets.
Due to presence of middle men, some time pharma SMEs
face with the quality related issues of the material and
timely delivery. For the benefit of pharma SMEs, a raw
material bank may be created for stocking essential and
regular moving raw materials to impact on the overall
income of SMes. This will facilities in availability of major
materials at a very competitive price and short delivery
period.
B) Process Technology
Many of cluster firms have set up their own research
and development laboratories, for upgrading their process
and also develop newer products. Some are also
depending on outside private agencies and/or national
laboratories for the same. SMEs are facing lot of
problems in literature search, which is the key for
success of any R&D activity and are depending on
national laboratories such as IICT or local universities
for literature search.
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Some of the cluster firms have indicated that the
government should setup a body to identify the
technology for newer products from either local
technology providers or overseas technology providers
and validate the same for the benefit of Pharma SMEs.
Some have expressed that government body should guide
the Pharma SMEs newer evolving processes and product
or processes which may be getting obsolete; such
support is being provided by Chinese government for the
benefit of their pharma SMEs.
C) Manufacturing
- Own Product Manufacturing
Most of the SME pharma units have their own licensed
products and distribution channel to market the products.
The capacity utilization in manufacturing own products
is almost 50% in most of the units.

expected that entrepreneur has to create all such facilities
to test the quality of incoming, in-process and final
product besides packing materials. Outside testing labs
are catering to local pharma industry in a big way but at
time these service are not affordable by Cluster SMEs.
E) Manpower & Employment
As technology and regulations are continuously
upgrading, the employable manpower availability for
pharma SMEs in Odisha is one of the difficult task. To
tide over manpower shortage, many cluster firms are
interested to associate with any intervention in manpower
training in technical subjects covering quality assurance,
quality control, production etc. It is suggested to identify
potential fresher from educational institutions and train
them to cater the need of pharma SMEs.
F) Information and Communication Technology
(ICT)

- Third Party manufacturing:
In third party manufacturing, the SME manufactures the
product as per the specifications of third party and
supplies. The SME will charge the third party on mutually
agreed terms, normally the conversion charges and small
margin.
- Contract manufacturing:
In Contract manufacturing, SMEs gets all raw materials
and packaging materials from contracting organization.
Material is manufactured using facilities and manpower
of SME. SME will be paid for the conversion cost which
will be decided on mutual agreed terms. Any liability is
to the account of the contractor. Majority of organizations
follow combination of all above marketing mode to sale
their product. New entrants prefer to tie up with large
organization as contract manufacturers.

The firms are doing e-commerce in a limited way, where
as small manufacturing units are not doing any ecommerce due to lack of awareness, affordability for local
software developers for creation and maintenance. The
computer literacy levels is less in majority of the
manufacturing firms and still manually maintain
documents. Most of the firms use software for accounting
purpose. The employees of the firms have not fully used
due to lack of skills. Most of the CEOs of the firms spend
much of their time on raw material procurement, inventory
but not on business development.
Besides all the above aspects, safety, environmental
issues and energy management are also vital for the
drugs and pharmaceutical units, on which awareness
campaign has to be initiated at government level for
entrepreneurs.
G) Finance

D) Quality Testing Facilities
Pharmaceutical manufacturers have to upgrade their
quality testing facilities on a regular basis based on
current regulatory requirements of GLP. To meet the
basic criteria of safety, quality and efficacy, quality testing
for raw materials, in-process materials and final products
besides packing materials is part of any regulatory
requirements.
With increased consciousness of patients and availability
of technology, current regulatory challenge of a cluster
firm is not to estimate the purity of the active material,
but to assess the content of impurities. To estimate this
level of concentrations, the cost of analytical equipment
will be very high and in many cases it is not in the reach
of pharma SMEs. As per Schedule ‘M’ regulations it is
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Many of pharma SMEs are first generation entrepreneurs.
Many of them have put in lot of work experience with
other leading national or international organizations and
started their own industry. In view of this, they are strong
in technical management, but not so in financial
management. Their financial status is also not very strong
to tide over any urgent / short term financial requirements.
Lot of these pharma SMEs either work as contract
manufacturers to large pharma units or distribute their
product through trader, in either cases they are not in a
position to bargain terms to their advantage or realization
of their bills would take longer period. There is a need to
provide financial assistance to SMEs in this area.
Conclusion

All the pharmaceutical units under study are following
good manufacturing practices (GMP), as prescribed in
Schedule M of Drugs and Cosmetics rules, 1940. The
SME units which follow GMP norms procure raw
materials from open market sometimes at a higher price.
All the GMP complied firms follow prescribed test
methods to test the quality of its raw materials whereas
for certain tests they depend on outside testing
laboratory. This provides some extra cost for GMP
certified units and saving for non-GMP firms.

Drugs (Prices Control) Order, 1987, Vijay Malik, Eastern
Book Company, Lucknow
Gupta M and C Garret, 1996. “Managerial Implications
of Flexible Manufacturing for Small, Medium Sized
Enterprises”, Technovation, Vol. 16 No 2, pp 77-83.
Gyampah K.A. and S.S. Boye, 2001. “Operations
Strategy in an Emerging Economy. The case of the
Ghanian Manufacturing Industry”, Journal of
Operations Management, Vol. 19, pp 59-79.

However the firm that follows the GMP standards is able
to sell its product through profitable mode, whereas the
firm that does not follow the standards needs to depend
on local traders to market its product. This difference in
market model leads to higher profit margins than the
non-compliant firms which sell through trader network.

Hills and Johns, Strategic Management, Theory

Hence, considering the overall situation, even though the
firm which follows suggested GMP norms is higher on
production cost, the final profit realization is higher
compared to a non-compliant firm. The former also
commands better market respect. The chances of
product failure and product return are very less. Due to
same reasons, if the product fails during its life time, the
reasons for failure can be investigated very easily. The
other firm which is not practicing the norms in full does
not enjoy similar advantages.

Jalal R.S. Industrial Enterpreneurship in Small Scale
Industry, Anmol Publishing House 1991
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Abstract
Ecommerce has come a long way from being perceived merely as a mode of
buying and selling over internet to encompass the complete online process of
delivering, and servicing products and services. However, there is a strong
conviction among the players in Ecommerce arena that the offerings which are
more differentiated in terms of customer experience defines the path from
landing on the website to the payment of the product/service. The present
study intends to explore the right value drivers to be incorporated in a Loyalty
program meant for hospital staff for an Ecommerce website selling hospital
products for the niche but huge segment in India. The study covered large,
medium and small sized hospitals in the National Capital Region (NCR) of
India .The results of study showed that loyalty program for the hospitals should
be based more on the drivers of emotional connect than on those of process
improvement.

1.

Introduction

Customer Life Time Value

In the retail circles, loyalty is the buzz word. Intense competition affect the
company is difficult to increase the number of customers, enter new markets
on the other hand also requires considerable cost. Research states that the
cost needed to get new customers is six times greater than the cost to retain
customers. Every producer wants to create and retain a customer who engages
in continued profitable business with him. Customer Loyalty is the measure of
success of the supplier in forging a long term relationship with the customer.
Thus customer loyalty is when a supplier receives the ultimate reward of his
efforts in transacting and building relationship with its customer. Customer
loyalty tends the customer to voluntarily choose a particular product against
another for his need. Further, when a loyal customer has repetitive requirement
of the same product, such customers may be described as being ‘brand loyal’.
On the other hand he may also require different products of the same
manufacturer which counts as the company specific loyalty. True loyalty is
created when the customer becomes an advocate for the organisation, without
incentive. Very recently the interest in the subject has risen considerably. It is
believed that loyalty can be attained, but the firm has to consistently work at it
and it is not possible to make all of your customers loyal.

(CLTV), Customer Loyalty,

1.1

Keywords

E commerce, Customer
Retention

Loyalty in Ecommerce

The fact that post 1990s’ Dot com debacle, India had more supply than the
demand for venture capital and there was no sector other than IT that was
expected to put this surplus supply of capital to best use. Then came retail
from nowhere, followed by Ecommerce. Today Ecommerce is the hottest target
for startups and investors alike. All this and other things have made the
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Ecommerce space extremely competitive and as is
expected, the cost of acquiring a new customer is going
up swiftly. Therefore, Loyalty and customer retention are
becoming increasingly important not on as a way to
increase profitability per customer but also, in many
cases, creating an entry barrier for the competition to
capitalize on a channel of acquisition.
2.

Review of Literature

A detailed review of literature on web-metrics, online
customer acquisition, loyalty and retention was done.
Following are the excerpts:
Hinz, Hann and Spann (2011) compared a fixed
threshold price setting with an adaptive threshold price
setting. A seller who considers an adaptive threshold price
has to weigh potentially greater profits against customer
objections about the perceived fairness of such a policy.
Ramanathan (2010) finds that “satisfaction with claims”
is the single most important criterion valued as critical
by online customers. “Comparative prices” and “Refunds/
returns” are desirable criteria. “Management
accessibility”, “Payment process” and “Privacy
experience” are satisfiers while “on-time delivery” is a
dissatisfier. The findings point to the need for providing
great emphasis on including accurate, timely and
relevant information on its products. Pricing of products
and ability to handle returns are important as a good
performance can boost customer loyalty but a bad
performance could move customers away. Good website
design that instills a sense of privacy in the minds of the
customer, and security of payments will alter customers’
perceptions in favor of the website, but a poor logistics
performance will be viewed negatively.
Zorn and Murphy (2009) find that in saturated markets
up to 30% of customers quit their relationship with a firm
each year. Therefore, companies must acquire valuable
customers constantly and avoid customers that
constantly switch their relationship with a firm in response
to competitive offerings. Most models to assess the
customer life value (CLV), the discounted difference
between a customer’s revenue and sales costs, have
limitations such as ignoring customer acquisition. They
note that customers differ in motivations to consume.
Some consume media randomly to kill time; others
consume media selectively in a goal-directed manner
(Hoffman and Novak 1996; Rubin 1984). Different
consumption motivations, hedonic and utilitarian
(Hirschman and Holbrook 1982) could influence CLV. The
researchers thus conclude that the commitment of a
consumer with a company and the relationship length
could depend on the consumption mode – utilitarian or
hedonic. Whereas price fairness and economic incentives
interest utilitarian oriented consumers, affective incentives
should interest the hedonic oriented consumer. For the
acquisition of new customers, it seems appropriate to
focus on customers interested in a hedonic consumption.
However, firms could acquire prospects interested in a
utilitarian consumption, but with a high CLV, by offering
loyalty programs in the retention phase.
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Pfeifer, Conroy & Haskin (2005) note that there is a
difference between customer lifetime value (CLV) and
customer profitability (CP). Both of these terms are used
to talk about one of the major advantages of interactive
marketing: the ability to identify and capitalize on
customer differences. Unfortunately, in the enthusiasm
for identifying customer differences, interactive marketers
have neglected to create a clear distinction in the
meanings of these two terms. It should be seen that
‘value’ in CLV points to present value and valuation as
used in financial theory and ‘profitability’ in CP means
accounting profitability. Thus, CP is usually an accounting
summary of events from past and present, whereas CLV
is forward looking.
Weischedel, Matear and Deans (2005) observe that
even though automatically generated web metrics are a
crucial tool for all companies with a web presence, the
direct correlation between web metrics and strategic
decision-making has not been tested. Web metrics can
create a distinct advantage and benefit when they are
used for strategic decision-making in this environment.
According to the established link between Internet use
and improved business performance (Rao et al., 2003),
businesses that apply the empirically supported data
will be in a better position to create a competitive
advantage within their industry. Although e-businesses
differ from traditional companies, the way of business
and marketing might remain unchanged.
Verhoef and Donkers (2005) found indeed that customer
loyalty differs among channels. It is also found that the
acquisition channels had some effect on cross-buying.
However, these effects are weaker than those for loyalty.
Cross-buying, requires a second step in the relationship,
which is probably influenced by the firm’s subsequent
marketing interventions. It is also proven by research
that direct mailings will attract less loyal customers,
perhaps because they usually focus on price. This is
the case for the mailings we considered. It is also found
that TV and radio performed poorly. Bolton and
colleagues (2004), however, argued that mass-media
channels providing brand-related information would attract
loyal customers. Perhaps the brand-related information
in a direct-response commercial is not enough to prevent
customers from defecting early.
John (2003) has repeatedly mentioned that acquisition
cost per new customer is way higher than the same foe
a solicited customer.
The objectives of the current study are:
z

To identify the value drivers for the key stakeholders
in the hospitals.

z

To identify their preferred communication and delivery
channels.

z

To generate insights from the study that is vital inputs
to designing a loyalty program.

4. Research Methodology
The methodology adopted for the study is as follows:

following rewards were found useful to be incorporated
into the loyalty program: items of routine use by staff
The study was conducted in two parts. The first part was
such as tiffin boxes, table cloth with mat, wrist watch,
exploratory research using qualitative methods. Interviews
water cooler etc.
of Ecommerce company executives’ viz. the Channel sales
head, relationship executives were initially used to generate Additionally, it was found that the right people the loyalty
the concerns in retention of customers, and the value program should be targeted to is nursing staff. This was
drivers. Interviews of hospitals executives’ viz. head nurses, because the real last-mile logistics of E Commerce
Medical Superintendents and, in large hospitals, the Company’s delivery and registration of the parent id done
marketing heads. The purpose of the interview was to by the nursing staff itself. Other stakeholders are hospital
identify the right stake holders in the hospitals to target owner/proprietor, Marketing head, Medical
the loyalty program and to brainstorm a few value drivers Superintendent and department heads.
to begin with.
During part two of the study, the analysis of the interviews
The second part of the study involved a field survey of of the stakeholders of loyalty programs in a hospital was
hospital excetive and staff of the prospective hospitals using done. It was found that the Top management (Department
structured questionnaires. The purpose was to identify the heads and proprietors) preferred a reward that is useful
usefulness or value products offered as part of loyalty to all nurses such that no differences originate between
programs in customer’s daily life.
the nurses working in the labour room and those working
elsewhere merely because of such a reward program. It
4.2
Research sample
was also explored that the preferred delivery channel for
The respondents were staff of hospitals mainly the head the of E Commerce Company’s product is courier and
nurses, medical Superintendents and, in large hospitals, nursing staff does not have any problems keeping the
the marketing heads who are major stakeholders of E inventory of the boxes. Further, the channel relationship
commerce companies offering hospital products. A total executives are a critical factor in the whole process. They
of twelve hospitals, two each from a large, a medium and build an everlasting and trustworthy relationship with the
one small sized hospital in the National Capital Region head nurse and the department heads. A change of person
(NCR) area were covered for survey.
handling such a responsibility can even result in closing
down of transactions with the concerned hospital. It was
4.3
Research instrument
observed that needs and wants of all nurses, whether
A field survey was carried out in selected hospitals using working in a large hospital or a smaller one, are not much
a structured questionnaire. The questionnaires comprised different. It was also observed that a reward given at some
on 22 items on various value drivers. The responses were personal occasion (such as getting married or leaving
recorded on a 5 point scale with 1 being ‘Not at all useful’ the hospital) carry more value than the same reward given
to 5 meaning ‘Extremely Useful’ to the respondent.
at any other time.
4.1

Research Design

5.

Data Analysis

5.1

During part one of the study, exploratory research was
carried out in the form of interviews with company
executives and hospital staff. As a result of the interviews

Demographic profile

The demographic profile of the respondents is as follows

Table 1: Demographics
Respondent No

Age

Gender

Marital Status

Education

Family Size

1

25-35

Male

Married

Sr. Secondary

5-7

2

25-35

Male

Married

Graduate

5-7

3

18-25

Male

Unmarried

Sr. Secondary

2-4

4

18-25

Female

Unmarried

Sr. Secondary

2-4

5

25-35

Female

Married

Graduate

5-7

6

18-25

Female

Unmarried

Sr. Secondary

2-4

7

18-25

Female

Unmarried

Sr. Secondary

2-4

8

25-35

Female

Married

Sr. Secondary

5-7

9

25-35

Female

Married

Sr. Secondary

5-7

10

25-35

Female

Married

Graduate

5-7

11

25-35

Female

Unmarried

Graduate

5-7

12

18-25

Female

Unmarried

Graduate

2-4

13

18-25

Female

Unmarried

Graduate

2-4

14

25-35

Female

Married

Graduate

5-7

15

25-35

Female

Married

Sr. Secondary

5-7

Source: Compilation of data obtained using Questionnaire

47

The data in table 1 shows that 80% of respondents were
females and almost half of the respondents were married.
In addition, almost half of the respondents were
graduates.60% of the respondents were in the age group
of 25-35 years. The respondents belonged to SEC B1
and A3 profiles.
6.

z

Unmarried respondents preferred Tiffin Box, T-shirt/
Top and Shampoo & conditioner to be most useful
(A mean score of 4.57, 4.43 and 4.43 respectively).

z

Married respondents preferred Thermos Flask (4.63)
and Memory Card (4.25) in addition to the above
items.

z

Male respondents preferred DMRC Smart Card,
Headphones and T-shirts (Mean = 5.00) most
followed by Mobile Recharge Coupon (4.67),
Desktop speakers (4.33) and Wallet (4.33).

Findings

Insights on emotional appeal of rewards: The final
stage analysis of the data collected through the
questionnaire revealed following insights:
z

4.67, 4.56 and 4.54 respectively) by all the
respondents on their daily life.

DMRC Smart card, Mobile recharge voucher and
Tiffin Box were found to be most useful (A mean of

Item

Average
(male)

Average
(Female)

Average
(All)

Average
(married)

Average
(Unmarried)

Overall

Tiffin Box

4.00

4.83

4.42

4.75

4.57

4.54

Thermos
Flask
DMRC Smart
Card
Mobile
Charge

4.33

4.33

4.33

4.63

4.00

4.32

5.00

4.50

4.75

4.63

4.57

4.67

4.67

4.50

4.58

4.50

4.57

4.56

T-Shirt / Top

5.00

3.50

4.25

3.25

4.43

4.04

Memory Card

4.33

4.08

4.21

4.25

4.00

4.17

Shampoo &
Conditioner
Head / Ear
Phones
Desktop
Speakers
Wallet /
Purse

2.67

4.33

3.50

3.63

4.43

3.76

5.00

3.33

4.17

3.50

3.86

3.92

4.33

3.42

3.88

4.00

3.14

3.72

4.33

4.08

4.21

4.00

4.29

4.18

All in all, Tiffin Box, T-Shirts/Tops, Wallets/purses and
Thermos Flasks came up as near to ‘extremely useful’
items by the target group and Alarm Clock, Wrist watch
and Hair Dryer were found to be either ‘Not at all Useful’
or ‘Not Useful’ by the respondents.

z

Preferred mode of communication is a phone call 23 times a week and a visit at least once a week
(Daily in case of hospitals falling in A category)

z

There should be one present given to the department
as a whole. The examples of such an item can be
Mineral water cooler and a tea / coffee vending
machine among others.

z

Rewards should be presented at a few memorable
moments in the life cycle of the staff members. Such
moments in the life cycle are:

Insights on process: Following insights on the process
improvement could be derived out of the study:
z

The boxes must be delivered through the courier.
This seems to be the most preferred channel of
delivery by the hospital staff.

z

The courier must bear the name of the department
head / proprietor because this will keep him updated
on the progress of relationship of Ecommerce
company with the hospital. This relationship can be
used for cross selling, up selling and referrals
because it will ensure Top-of-mind-recall of the
company.
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Marriage



Leaving the hospital



The most caring person // Nurse/Care-giver
of the year



Getting the first 4 wheeler in house

7.

Conclusions

A loyalty program is expected to be highly effective if
the rewards ensure an emotional connect with the
customer. Another school of thought states that a benefit
resulting from the improvement in processes that connect
the customer touch points is considered highly valuable
to the customer. In the findings of the study we observed
a few drivers of better emotional connect and some drivers
of process improvement. Although both the ways to look
at customer pain points are effective in generating a
valuable solution, it can be concluded that a loyalty
program for the hospitals should be based more on the
drivers of emotional connect than on those of process
improvement. This can be inferred from the following
premises:




‘Nurses’ are the TG of the Loyalty Program:An
unconcerned nurse has very low motivation to fill the
registration details properly and may not deliver the
box or the right box or the box with all the items.
Further, the day’s inventory of boxes is also to be
managed by the nursing staff itself. This makes it
more important for nursing staff to stay loyal to Lapis
India so that accurate data and proper expedition of
box delivery is ensured to the right end customer.
Thus, the Loyalty program should be majorly targeted
at nursing staff and not anyone else.
Further the SEC profile (B2, A3) of our target group
(Nurses), interviews with them and their responses
to the questionnaire further revealed that they value
relationships and emotional connections more than
the processes. Mostly, an improvement in process
motivates them only if the improvement saves their
time or increases their income; which is not the case
with our suggested improvements in the processes.
Thus, the drivers of emotional connect should be
used majorly as the inputs to designing the loyalty
program for nurses.



Further, the right kind of rewards for our target
segment must be a tangible gift rather than a reward
point. This can be explained better by their SEC
profile. Therefore, under the loyalty program, rewards
in the form of gifts that are most useful in their daily
life should be planned instead of an intangible from
of rewards such as points.



Additionally, it can be inferred that an individual reward
is a greater motivation for a nurse than a collective
reward. However, as our research revealed, the same
individual reward becomes even more valuable when
given at some personal occasion. Nevertheless, this
conclusion is also derived from the arguments in
favour of emotional connect because a personal
occasion carries with itself an emotional bond and a
gift received at such an occasion leaves long lasting
impression.



Furthermore, given the mobility of our segment
among the hospitals in the locality, nurses are the
best brand ambassadors for Lapis India. As they
move and if they are loyal, they can be the best lead

generators for the company. Thus, referrals are also
possible if the loyalty program is targeted at nurses.
Finally, the benefits that ensure an emotional connect
are more valuable to the TG than those that improve
the processes.
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QUESTIONNAIRE
Dear Sir/Madam,
The purpose of this questionnaire is to conduct research work. Information given will be kept confidential and will be
used for research and academic work only

P art I - D E T AIL S O F R E S PO N D E N T
Nam e of respondent

City

Age

18-25

G ender

M ale

Fem ale

M arital Status

M arried

Unm arried

Education level
Fam ily size(num ber of fam ily
m em bers)
Part II
Directions: Please indicate your
level of usef ulne ss of the
follow ing item s in your daily
lif

High school

1.

Tiffin Box

2.

Bed Sheet

3.
4.

Therm os Flask
Table Cloth with M ats

5.

W rist W atch

25-35

35-45

5-7

N ot a t all
U sef ul
( 1)

Not
U sef ul
( 2)

>60

8-10

Postgrad
O thers
t
M ore than 10

Neutral
(3)

Useful
(4)

G raduate

2-4

45-60

Extrem el
y Useful
(5)

P le a s e T ic k ( ? ) t h e a p p r o p r ia t e b o x
K itchen & H om e

Electronics
6.
Alarm C lock
Part II
Directions: Please indicate
your level of usefulness of the
follow ing item s in your daily
life.
7.
Pen D rive
8.

Head Phones // Ear Phones

9.

Desktop Speakers

N ot a t all
U sef ul
( 1)

Not
U sef ul
( 2)

Neutral
(3)

Useful
(4)

Extrem el
y Useful
(5)

P le a s e T ic k ( ? ) t h e a p p r o p r ia t e b o x

10. M icro-M em ory Card
Personal C are
11. Sham poo & Conditioner
12. Deo Spray // Perfum e Spray
13. Hair Dryer
14. Shaver
15. Sun-Screen // Moisturizer
16. Hand Sanitizer
Part II
Directions: Please indicate your
level of usef ulne ss of the
follow ing item s in your daily
life.

N ot a t all
U sef ul
( 1)

Not
U sef ul
( 2)

Earrings

2.

Leather W allet // Purse

3.

Pens

4.

T-Shirt // Top
M iscellaneous

5.

Delhi M etro Sm art Card

6.

M obile recharge voucher
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Useful
(4)

P le a s e T ic k ( ? ) t h e a p p r o p r ia t e b o x
Fashionables

1.

Neutral
(3)

Extrem el
y Useful
(5)
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Abstract
In the first two decades after independence large quantities of food grains were
imported to meet shortfall in domestic production. The extent of food
vulnerability came to sharp focus during the severe drought of 1965 and 1966
since then spurred by agricultural innovation and generous farm subsidies,
India now grows so much food that it has a bigger grain stockpile than any
country except China In this paper we revisit the success story of food self
sufficiency in India by examining the economic strategy adopted by us. We
travel through time from the Green Revolution which greatly
augmented production- to effective procurement, distribution and sophisticated
storage system to finally arrive at the enactment of the National Food Security
Bill in our quest for a hunger free India.

Violent hunger, starvation and death resulting in catastrophe, tragedy and
disaster; often called ‘Famine’ has been recorded in various early civilizations,
the earliest such evidence being in Egypt during 1199 BC and 1064 BC1. The
origin of the word ‘Famine’ seems to be in Old French, dated late Middle English,
with the possible translation ‘hunger’. Dearth, shortage, shortfall, deficit and
paucity are the synonyms of famine. “They that die by famine die by inches”2.
1. Timeline of World Famines
The World history has faithfully documented many of the intense tragedies
resulting in large numbers of deaths due to hunger (Table 1). During the period
of 1,000 year from 11th to 20th Century (AD), a number of major famine were
recorded in the World including India suffering from famine in six centuries,
starting from 14th Century and further occurring continuously from 16th to 20th
Century. A list of some of the major famines in world history is given in Table 1.

Keywords
Famines, Green revolution,
Production, Procurement,
Distribution

51

Table 1: A List of Major Famines in World History1

The number of deaths has been to the extent of 10 million
during 1769–70, about one third of the population of the
then Bengal Kingdom; comparable to over 10 million

deaths in World War– II as of the war. Such famine has
been continuing to hunt many of the countries even todate (Table 2).

Table 2: Effect of Famine during 20th Century3

Sl. No.

Year

Country

No. of Deaths

1

1932-1933

Ukraine

5-6 million

2

1943

Bengal

2-3 million

3

1959-1961

China

15 million

4

1984-1985

Ethiopia

Close to 8 million famine victims during 1984, and
4

over 1 million died
5

1998

Sudan

70,000

1.1. Timeline of Major Famines in India
In the Pre-Independence Era spanning from 1765,
there have been a number of major famines in India both
in the princely states (regions administered by Indian
rulers) and British India. The 18th Century can be named
as ‘Hunger Century’ in the history of famine in India
affecting a total of 32 million varying from 10-11 million
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people in each of the three great famines, affecting 5.0
to 5.5 per cent of the total population of the country (the
estimated population of India during 18th Century as 200
million). The intensity of the effect of the famine to a
large extent declined, though steadily, with the exception
of 5.0 to 5.5 million people during the Southern India
Famine of 1876-78 and Indian Famine of 1896-97
(Table 3).

Table 3: Chronological list of great famines in India between 1765 and 19475
Name of famine (if
any)
Great Bengal
Famine

Indian kingdoms/Princely
states
Bihar, Northern and Central
Bengal

1783–84

Chalisa famine

Delhi, Western Oudh, Eastern
Punjab region, Rajputana, and
Kashmir

11 million, large areas were
depopulated

1791–92

Doji bara famine or
Skull famine

Hyderabad, Southern Maratha
country, Deccan, Gujarat, and
Marwar

11 million, one of the most severe
famines known. People died in
such numbers that they could not
be cremated or buried

1837–38

Agra famine

Central Doab and trans-Jumna
districts of the North-Western
Provinces (later Agra
Province), including Delhi and
Hissar

800,000

1860–61

Upper Doab famine

Eastern Rajputana including
Upper Doab of Agra; Delhi and
Hissar divisions of the Punjab

2 million

1865–67

Orissa famine

Orissa and Bihar; Bellary and
Ganjam districts of Madras

1 million

1868–70

Rajputana famine

Rajputana including Ajmer,
Western Agra, Eastern Punjab

1.5 million

1873–74

Bihar famine

Bihar

No mortalities, an extensive relief
effort was organized

1876–78

Southern India
famine

Mysore and Hyderabad

5.5 million, estimates vary from 6.1
to 10.3 million.

1888–89

-

Ganjam, Orissa and North
Bihar

1.50 million in Ganjam

1896–97

Indian famine

Northern and eastern
Rajputana, parts of Central
India and Hyderabad

5 million

1899–
1900

Indian famine

Hyderabad, Rajputana, Central
India, Baroda, Kathiawar,
Cutch

1 million

Bundelkhand
Bengal

235,062
1.5 million, 3.5 million including
deaths from epidemics

Year
1769–70

1905–06
1943–44

Bengal famine

2. Production and Management of Food in India
Pioneering work by agriculture scientists and the efforts
of the farmers helped to achieve a breakthrough in
agriculture sector in the 1960s, popularly known as the
‘Green Revolution’. High agricultural production and
productivity achieved in subsequent years has been the
main reason for attaining food security to a large extent6.
Agriculture is the mainstay of the Indian economy.
Agriculture and allied sector contribute nearly 17.8 and
17.1 per cent of the Gross Domestic Product (GDP of
India) during 2007-08 and 2008-09 respectively. The

Mortality
10 million (about one-third of the
then population of Bengal)

agricultural output, however, depends on monsoon as
nearly 55.7 per cent of area sown is dependent on rainfall7.
Production, procurement, distribution and maintenance
of buffer stock are the key activities of India’s food
production and management system.
2.1. Production: In order to augment the production and
productivity in agriculture, a number of schemes were
launched by the Government of India pertaining to Natural
Resources Management, Micromanagement of
Agriculture, Agricultural Mechanization, Plant Protection,
Horticulture Mission, Production of Seeds and Planting
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Material, Revamping of Co-operative Credit Structure,
National Food Security Mission, Integrated Nutrient
Management, Technology Mission on Oilseeds, Pulses
and Maize, Support to State Extension Programmes,
Agricultural Marketing, Small Farmers’ Agribusiness
Consortium and Rashtriya Krishi Vikas Yojana. Similar
strategic programmes were undertaken in the field of
animal husbandry and fishery to increase their
contribution in India’s food basket.

tonne of rice and wheat were procured besides other
coarse grains; which increased to 37.64 million tonne
during 2000-01, continued at the same level till 2007-08
and increased sharply to 56.86 million tonne during 200910 (Table 5).
2.3. Distribution: There are a number of mechanisms/
schemes evolved for distribution of food grains specially
rice and wheat across the country. The important
schemes are Targeted Public Distribution System
(TPDS) including the population both Below Poverty Line
(BPL) and Above Poverty Line (APL); Antyodaya Anna
Yojana (AAY) a scheme meant for providing food grains
at a highly subsidized rate to the poorest of poor; and a
number of welfare schemes including Mid-day Meal
Scheme for the benefit of the students in primary school,
Wheat-based Nutrition Programme for providing
nutritious/ energy food to the children below 6 years of
age and expectant/ lactating mother, supply of food grains
to hostels/ welfare institutions to help shelterless/
homeless poor, supply of food grains for scheduled caste/
scheduled tribes/ other backward class hostels,
Annapurna Scheme for Senior Citizen of 65 years of age
not covered under National Old Age Pension Scheme,
National Programme for Adolescent Girls (NPAG) and
Emergency Feeding Programme in selected state for
old, infirm and destitute persons. The details of
distribution of food grains during the period of 2005-06 to
2010-11 indicates steady decline in the offtake of food
grains under different schemes from 42.3 million tonne
during 2005-06 to 25.2 million tonne during AprilSeptember, 2010-11 (Table 6).

Starting with a total food grain production of 50.0 million
tonne during 1950s, India achieved a four-fold increase
in food grain production to 199.44 million tonne during
1996-97, which further increased to an all time high of
227.32 million tonne during 2007-08. The food grain
production was 218.10 million tonne during 2009-10
(Table 4).
2.2. Procurement: The management of the food economy
in India includes procurement of major food items
especially food grains, their storage, movement and
delivery and overall to keep a close watch to ensure that
there is adequate availability of food items at reasonable
prices. The basic objectives of food grain procurement
by the Government of India are as follows8:
 To ensure that farmers get remunerative prices for their
produce and do not have to resort to distress sale,
 To service the TPDS (Targeted Public Distribution
System) and other welfare schemes of the
Government so that subsidized food grains are
supplied to the poor and needy, and

2.4. Buffer Stock: As a result of intense procurement
drive the buffer stock of wheat and rice together increased
from 18.11 million tonne in April 1998 to 47.12 million
tonne in January 2011, an increase by 160.19% over a
period of 13 years (Table 7).

 To build up buffer stocks of foodgrains to ensure
foodgrains security
There has been quantum jump in the procurement of
food grains over the years. During 1997-98, 24.88 million

Table 4: Production of Food grains

Table 5: Procurement of Foodgrains

Sl.No.

Crops

1

2

1

Rice

2

Wheat
Total
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(Million tonne)
2007-08 2009-10

1997-98

2000-01

2004-05

39

49

59

69

710

15.59

21.28

21.79

25.95

31.46

9.29

16.36

17.00

11.13

25.40

24.88

37.64

38.79

37.08

56.86
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Table 6: Status of Distribution of Foodgrains (Rice and Wheat)10

Crops

(Million tonne)
2009- 2009- 201010
10
11
AprilSeptember
42.4
21.6
21.9

200506

200607

200708

200809

TPDS*

31.1

31.4

33.3

34.6

BPL

15.7

14.2

15.1

15.6

16.5

8.3

8.7

APL

8.0

8.5

8.7

9.5

16.1

8.4

8.2

AAY

7.4

8.7

9.5

9.5

9.8

4.9

5.0

10.1

5.4

4.1

3.7

5.2

1.8

3.0

1.1

0.0

0.0

1.2

2.1

0.0

0.3

42.3

36.8

37.4

39.5

49.7

23.4

25.2

Other schemes
Welfare Scheme
Open/Tender Sales/ Export
Total
*TPDS: Targeted Public Distribution System
BPL: Below Poverty Line
APL: Above Poverty Line
AAY: Antyodaya Anna Yojana (a scheme
meant for providing food grains at a highly
subsidized rate to the poorest of poor,
approx 5 million families)
Table 7: Status of Actual Buffer Stock during 1998- 201110

(Million tonne)
Total

Year

Wheat

Rice

1998

5.07

13.04

18.11

1999

9.65

12.18

21.83

2000

13.18

15.71

28.89

2001

21.50

23.19

44.69

2002

26.03

24.91

50.94

2003

15.64

17.15

32.79

2004

6.93

13.07

20.00

2005

4.07

13.34

17.41

2006

2.01

13.68

15.69

2007

4.70

13.17

17.87

2008

5.80

13.83

19.63

2009

13.43

21.60

35.03

2010

16.13

26.71

42.84

2011

21.54

25.58

47.12

N.B.: The figures relate to April of the corresponding years from 1998 to 2010 and January for 2011
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3. Changes in Food Security Scenario
3.1. Poverty Status: As per Census Report, 2001, about
72 percent of the population of the country lives in rural
areas and the agricultural sector providing employment
to about 60 per cent of the country’s total labour force11.
Livelihood and food security issues are critical in India in
view of heavy dependence of the majority of the population
on the agricultural sector for employment and as a source
of income and spend a considerable proportion of their
total income on food.
A recent FAO study shows that about 225 million people
(23 per cent of the total population) are undernourished,
and about 260 million people (24 per cent of the total

population) are below the poverty line11. The number of
people below the poverty line has reduced significantly
between 1993-1994 and 1999-2000 (Table 8).
It is heartening to note that the percentage of addition to
rural poverty which was by 5.2 per cent during 1993-94
over 1987-88, reduced during 1999-2000 over 1993-94
by 20.9 per cent. Similarly, the addition of urban poor by
1.3 per cent 1993-94 over 1997-98, declined by 11.8 per
cent during 1999-2000 over 1993-94. In both the cases
the poverty ratio has declined during 19993-94 over 198788 as well as in 1999-2000 over 1993-94 by 4.6 per cent
and 27.3 per cent respectively in rural India, and 15.2
per cent and 27.2 per cent respectively in urban India,
the decline in overall poverty ratio by 7.5 per cent and 27.5 percent respectively during the period (Table 8).

Table 8: Changes in poverty status in India12
Year

Rural
num ber
(m illion)

Poverty
ratio
(%)

Urban
num ber
(m illion)

Poverty
ratio
(% )

Total
num ber
(m illion)

Poverty
ratio
(%)

1987-88

232

39.1

75

38.2

307

38.9

1993-94

244

37.3

76

32.4

320

36.0

1999-2000

193

27.1

67

23.6

260

26.1

5.2

-4.6

1.3

-15.2

4.2

-7.5

-11.8

-27.2

-18.8

Percentage change
1993-94 over 1987-88
1999-2000 over 1993-94

-20.9

-27.3

3.2. Prevalence of Undernourished People: It is not just
the quantitative changes in the number of poor as
discussed earlier, there has been significant change in
the per capita dietary energy supply from 2370 kcal/ day
during triennium ending (TE) 1992 to 2430 kcal/ day during

-27.5

TE 1999. While the proportion of under nourished to total
population has declined from 25 to 23 per cent during
the two triennium periods, there has been increase in
the number of undernourished population by 10.7 million
(Table 9).

Table 9: Population, per capita dietary energy supply and prevalence of undernourished
people in India12

Period

Total population
(million)

TE 1992

861.3

Per capita
dietary energy
supply (kcal/day)
2 370

TE 1999

976.3

2 430

3.3. Food Availability: The Table 10 indicates that there
has been increase in food production over the years.
The Food Production Index Per Capita, considering 198991 as the base year, increased steadily over the years
to 102.7 during TE 1994, and 107.5 during TE 2000. The
extrapolated value based on the log linear trend for the
period of 1985-1994 has been estimated to be 112.7. In
the similar pattern, the Food Supply Per Capita has gone
up by 256.2 kcal/day from 2251.3 kcal/day to 2507.5
kcal/day. With the increase in food production over the
years, there has been steady decline in Food Imports
Per Capita from US$ 1.7 to US$ 0.6 during the period
resulting in reduction in percentage of Food Imports of
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Number of
undernourished
(million)
214.6
225.3

Undernourished as a
proportion of total
population (%)
25
23

Total Merchandise Export from 11.6 per cent to 1.3 per
cent during the period. There is serious concern in view
of declining rate of per capita food production index by
4.6 and per capita food supply (kcal/day) by 4.0 during
the same period.
The declining trend of per capita food production index
as well as per capita food supply can further be explained
based on the annual rate of growth of area, production
and productivity of food grains and other non-food grains
during the period of 1990-91 to 2000-01 over 1980-81 to
1989-90. The Table 11 reveals that there has been
reduction in area under food grains.

Table 10: Food production, food supply, food imports and food prices in India12
Period

Food
supply per
capita
(kcal/day)

TE 1988

Food
production
index per
capita (base
1989-91 =100)
92.9

2 251.3

1.7

TE 1994

102.7

2 360.7

1.2

4.5

1.01

TE 2000

107.5

2 408.0

2.8

7.4

1.07

TE 2000(E)

112.7

2 507.5

0.6

1.3

1.05

TE 1988 and TE 1994

10.5

4.9

-30.9

-61.2

2.8

TE 1994 and TE 2000

4.7

2.0

138.5

65.3

6.6

-4.6

-4.0

359.8

474.3

2.7

Food
imports per
capita (US$
per annum)

Food imports as
a percentage of
total
merchandise
exports (%)
11.6

Food prices
relative to all
commodity
a
prices
0.98

Percentage change

TE

Weighted wholesale price index of primary food articles
and food products deflated by the wholesale price index
of all commodities.

a

during both the reference periods. The rate of growth of
total food grain production declined from 2.85 during the
period of 1980-81 to 1989-90 to 1.66 during the period of
1990-91 to 2000-01. Similarly, the rate of growth of
productivity of food grains declined from 2.74 to 1.34

respectively during the same period. Considering the area
under all the crops together, there is only very marginal
increase in the growth rate of area with reduction in area
under food grains but increase in area under cash crop
like cotton. The growth rate of overall production of all
the crops together has declined from 3.19 to 1.73 due to
decease in the annual rate of growth in productivity from
2.56 to 1.02 during the reference period.

Table 11: Annual rates of growth for selected crops in India12

Crop

1980-81 to 1989-90

1990-91 to 2000-01

Area

Production

Yield

Area

Production

Yield

Rice

0.41

3.62

3.19

0.63

1.79

1.16

W heat

0.47

3.57

3.10

1.21

3.04

1.81

Coarse cereals

-1.34

0.40

1.62

-1.84

0.06

1.65

Pulses

-0.09

1.52

1.61

-1.02

-0.58

0.27

Food grains

-0.23

2.85

2.74

-0.20

1.66

1.34

Non-food grains

1.12

3.77

2.31

0.84

1.86

0.59

Oilseeds

2.81

5.20

2.43

0.44

0.66

0.61

Sugar cane

1.44

2.70

1.24

1.72

2.62

0.89

Cotton

-1.25

2.80

4.10

2.21

0.92

-1.26

All crops

0.10

3.19

2.56

0.08

1.73

1.02

4. Changes in Poverty and Inequality
In the report entitled “Beyond the Midpoint: Achieving
the Millennium Development Goals”13, an analysis has
been made depicting the changes in growth, poverty and
inequality over a time span of 12 years from 1995 to
2007 in respect of 29 countries covering parts of South
Asia, East Asia, Africa and West Asia. As far as the
position of India is concerned, the country stands above
the average annual GDP growth rate of 5.0 per cent as

well as the household consumption rate of 5.0 per cent.
India’s record of reducing the poverty rate (36% in 1994
and 28 % in 2005) has been laudable being much below
the average poverty rate of 45 per cent during late 1990s
and 35 per cent during mid 2000s (Table 12).
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Table 12: Growth, Poverty and Inequality during 1995 to 200713

Average
Annual GDP
Growth 199514
2007
6.9%

Household
Consumption
Growth
15
1995-2007
5.6%

Average

5.0%

Rank of
India out
of 29
countries

4

India

Poverty
Rate
(Mid
16
00s)
28%
(2005)
35%

% Poverty
Reduction
(late 90s to
16
mid 00s)
22%

Gini
(mid
17
90s)

Gini
(mid
17
00s)

%
change
Gini

N/A

22%

0.398

0.368
(2005)
0.400

N/A

5.0%

Poverty
Rate
(Late
16
90s)
36%
(1994)
45%

9

6

8

11

N/A

11

N/A

5. Innovativeness in Reducing Food Insecurity
There have been a number of initiatives taken up by
the country to address the issues related to growth with
social justice, more especially directing the efforts for
solving the problems of food security. Some of the
strategic initiatives are as follows:
5.1. Building a Formidable Food Grain Buffer
Stock: As per the Government’s estimates, the
current 53 million tonne buffer stock of food grains
will go up to 72 million tonne once the food security
programme fully rolls out by 201414.
5.2. World’s Largest Food Distribution System: A
large network of public distribution has been
established for distribution of the essential
commodities including wheat, rice, sugar and
kerosene through a network of 5.0 million Fair Price
Shop (FPS) across the country.
5.3. World’s Largest School Feeding Programme:
The Mid Day Meal Scheme was launched on
15.08.1995 and presently covering about 120 million
primary and upper primary school children.

1%

5.4. Schemes Targeting Vulnerable Group: There are
a number of schemes implemented by the
Government of India for the benefit of special
category vulnerable groups like children below 6
years of age and expectant/ lactating women,
special category students, old-age, adolescent girls,
and other vulnerable areas.
5.5. Establishment of Village Grain Bank Scheme:
The scheme specially planned to provide safeguard
during the period of natural calamities located in
various disadvantaged areas like drought prone, hot
and cold desert, tribal and inaccessible hilly areas.
5.6. Large Enhancement in Budgetary Support: The
XI Plan (2007-12) saw a sharp increase in the
budgetary allocation to the extent of 74.03 per cent
in the total priority sector over the budget estimates
of the X Plan. The major enhancement made in the
sectors include rural development (13.39%), health
(8.71%), agriculture (8.55%), social justice (6.35%)
and physical infrastructure (9.01%), the details of
which is given in Table 13.

Table 13: Comparison of Budgetary Support during X and XI Plan15

Sl.
No.
1
2
3
4
5
6
7
8
9

Sectors

BE#

Education
Rural Development, Land
resources and Panchayati Raj
Health, FW and Ayush
Agriculture and Irrigation
Social Justice
Physical Infrastructure
Scientific Departments
Energy
Total Priority Sector
Others
Total

624.61

(INR in Billion at 2006-07 prices)
Tenth Plan
Eleventh Plan
Projected
% of Total
% of total
Allocation
7.68
2742.28
19.29

870.41

10.70

1903.3

13.39

457.71
506.39
363.81
890.21
298.23
472.66
4484.03
3653.75
8137.78

5.62
6.22
4.47
10.94
3.66
5.81
55.10
44.90
100.00

1239
1215.56
902.73
1281.6
665.8
574.09
10524.36
3692.75
14217.11

8.71
8.55
6.35
9.01
4.68
4.04
74.03
25.97
100.00

#X Plan BE represents the actual allocation during the five years and not the original X Plan projections.
*Includes APDRP grant component only
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5.7. The National Food Security Bill, 2011
The aim of the bill is to provide food and nutritional
security, by ensuring access to adequate quantity
of quality food at affordable prices, for people to
live a life with dignity and for matters connected
therewith or incidental thereto16. The bill has been
enacted by the Parliament as the National Food
Security Act 2011. The bill has made special
provision for every person belonging to priority
households, expectants and lactating mothers,
children in age group of 6 months to 6 years and
6 - 14 years, homeless and destitute persons,
and the families affected due to disaster situations.
6. High Optimism
The UN’s forecasters have estimated the World’s
population to pass through 7 billion marks on October
31, 2011. While the 1 billionth person was born in 1805,
it took more than one century to be 2 billion in 1927
and addition of 1 more billion in 1959 within just 32
years. The World crossed 4 billion population 15 years
after in 1974, 5 billion after 13 years in 1987 and 6
billion after 12 years in 1999.
Although, there is more than double the amount of
people living in the World today than 50 years ago, the
food grain production has kept pace with growing
demand. Today, there is more food available per capita
than 50 years ago (The Times of India, New Delhi,
October 31, 2011). The food production which was 847
million tonne to feed 3.2 billion population with per capita
availability of food grain as 269 kg/ year during 196064; now increased to 2,241 million tonne to feed 7.0
billion population with per capita availability of food grain
as 320 kg/ year during 201117.
This is in contrary to what Thomas Malthus indicated
in theory of population that the population of the World
would increase in geometric proportion the food
resources available for them would increase only in
arithmetic proportion18. However, unless the population
growth is restrained, it will ultimately expand to the
limit of elasticity. UN study indicates that India alone
would reach 1.593 billion and the World population
would reach 9.1 billion by 2050. A summary of the report
says, ‘future population growth is highly dependent on
the path that future fertility takes’19. There is a need to
reemphasize the Millennium Development Goals (MDG),
may even be required re-prioritization of the goals.
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Abstract
India has been a power deficient country with an increasing demand – supply
gap in energy. Renewable energy sources and technologies have the potential
to provide solutions to the longstanding energy shortage problems of our
country. Solar energy is the largest exploitable renewal energy resource as
more energy can be generated from sunlight that strikes the Earth in one hour
than all of the energy consumed by humans in an entire year. Besides being
abundant, solar energy offers a solution to fossil fuel emissions and global
climate change. Solar thermal electricity (STE) also known as concentrating
solar power (CSP) and Solar Photovoltaic (SPV) are emerging renewable
energy technologies that can be developed as future potential option for
electricity generation in India. In this paper, efforts have been made to
summarize the availability of power, current status of power sector and future
potential of solar energy and the strategies needed to transform the country to
a solar powered economy.

Introduction
The newest crop in India could be electricity from the sun. “Solar Farming” can
help change India’s energy economy to clean and efficient renewable
energy during the day, when it is needed the most. It can create millions of
jobs and could help India achieve energy independence and better national
security. It is an energy source that can provide many times more energy than
we could ever expect to need or use. An hour of sunlight bathing the planet
holds far more energy than human population worldwide consumes in a year.
Solar energy is an enormous resource that is readily available to all countries
throughout the world, and all the space above the earth. It may sound incredible,
even funny, but solar energy is a crop that can be harvested daily, on the most
barren desert and arid land, requires no fertilizer or tillage, and that produces
no harmful emissions. It is clean, no waste comes from it, and it’s “free.”

Keywords
Renewable energy, solar
farms, concentrated solar
power, photovoltaic

This “free” source of electricity can be used to supply the energy needs of
homes, farms and businesses. Through the use of Photovoltaic (PV),
Concentrated Photovoltaic (CPV) or Concentrated Solar Power (CSP), sunlight
is converted into electricity that can provide power to businesses, homes, and
drive motors.
Rationale & Objective of the study:
Solar energy is the largest exploitable renewal energy resource as more energy
can be generated from sunlight that strikes the Earth in one hour than all of the
energy consumed by humans in an entire year. Besides being abundant, solar
energy offers a solution to fossil fuel emissions and global climate change.
Energy sector is one of the major contributors to the carbon dioxide emissions
that induce climate change. Hence, there is need for the development of
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renewable sources that do not emit carbon dioxide to
the atmosphere. Driven by perpetually rising demand for
energy and the imperative need for clean energy, more
than 100 countries including India have enacted policies
and programmes for harnessing solar energy. This paper
discusses the potential that solar energy sources and
technologies have to provide solutions to the longstanding energy problems being faced by India and policy
interventions of government to incentivise renewables for
the future. Specifically, it discusses the current status
of power in India, the urgent need for development of
renewable energy sources, the potential offered by solar
energy and the strategies to transform the country into
a solar powered economy through use of solar farming.

Current status of Indian Power Sector:
India has always been a power-deficient country. The
demand for power is huge in India. India has the world’s
5th largest electricity generation capacity and it is the
6th largest energy consumer accounting for 3.4% of
global energy consumption. Due to the fast-paced growth
of the Indian economy, the country’s energy demand has
grown at an average of 3.6% p.a. over the past 30 years.
As per the latest Report of CEA (Central Electricity
Authority) i.e. as on 31-03-2011, the Total Installed
Capacity of Power in India is 173626.40 MW (See figure
1).

Figure 1: Indian Power Sector (Total Installed Capacity-173626.40 MW March 2011)

Data source: Ministry of New and Renewable Energy
Rapid economic development & increasing population
will impose a growing demand for energy. Growth in the
power sector is related to India’s GDP growth rate ( See

Figure 2) and a sustained 8% GDP growth of India
requires an annual increase of commercial energy supply
from 3.6% to 6.1%.

Figure 2: Relation between growth in GDP and generation

Source: Source: Ministry of non-conventional energy sources
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Under the Government’s “Power for all by 2012” plan, it
has targeted per capita consumption of 1000 kWh by
the end of the 11th FiveYear Plan (2007-2012) as
compared to levels of 734 kWh in 2008-09. In order to
provide per capita availability of over 1000 kWh of
electricity by year 2012, it is estimated that capacity
addition of more than 1,00,000 MW would be required.
According to International Energy Agency Report 2007
(IEA 2007), India’s energy consumption is set to triple

(to 1936 MTOe) by 2030. Although, the Indian power
sector is one of the fastest growing sectors in the world
and energy availability has increased by around 36% in
the past 5 years, the demand for power outstrips its
supply (See figure 3). The energy and peaking deficits
have been hovering around double digits for the past two
years and the condition might worsen in the coming years
considering the huge demand of power from India’s rising
population and rapid industrialization and urbanization.

Figure 3: Demand – supply gap (2006 – 2011)

Source: Ministry of non-conventional energy sources
The above data & graph reveals that India is facing an
acute energy scarcity which is hampering its industrial
growth and economic progress. Setting up of new power
plants is imperative & is inevitably dependent on import
of highly volatile fossil fuels. Most of the power generation
in India is carried out by coal and mineral oil-based power

plants which contribute heavily to greenhouse gases
emission (See figure 4). Our power plants emit 0.94 kg
CO2 per kWh (50% higher than world average), which
will make India the 3rd largest emitter of CO2 by 2015
(IEA 2007).

Figure 4: Sectoral Distributions of GHG Emissions

Data source: Technology and Action for Rural Advancement (www.tara.in/ )
Also, limited supply of coal, coupled with its poor quality;
low level of technological advancements; high
environmental hazards; limited domestic reserves and
uncertain foreign supply of hydrocarbons make the
conventional thermal power a less preferred source of
energy.

Thus, it is essential to tackle the energy crisis through
judicious utilization of abundant renewable energy
resources. Apart from augmenting the energy supply,
renewable resources will help India in mitigating climate
change. India has a large potential for energy generation
by utilization of renewable energy sources. (See table 1
& figure 5).
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Table 1: Grid-connected renewable power generation capacity in MW (As 30 June 2011).

Renewable
energy program
Wind energy
Small hydro power
Biomass power
Bagasse
cogeneration
Waste to power
(Urban & Industrial)
Solar power
Total

Target for
2011–2012
2400
350
460

Total achievement
during 2011–2012
394.68
63.00
48.00
75.00

Cumulative
achievement up to 30.06.2011
14,550.68
3105.63
1045.10
1742.53

25

-

19

200
3435

2.00
300.03

53.46
39.66
20,556.05

Source: Ministry of New and Renewable Energy Source India
Figure 5: Installed capacity from renewable energy as on March 2010

Data source: Ministry of New and Renewable Energy
MNRE (Ministry of Non Renewable Energy Sources)
had planned a target capacity addition of 10,000 MW
during the 11th five year plan. It has also planned to achieve
10% of annual power capacity additions from Renewables
in the period 2003-2012. This has led to India becoming
the world’s next clean energy ‘hotspot’ as it plans to
meet its substantial future energy from renewable
sources.
Potential of Solar Energy in India:
India has been endowed with a vast pool of renewable
energy sources such as hydro, solar, wind, bio-mass
etc. India’s solar energy holds great promise. Solar
farming is an opportunity for those in the agricultural
sector to view solar energy as a “replacement harvest”
and create cleaner forms of energy by transforming vacant
or even underused land into farms that produce electrical
energy. It can produce about 12 to 15% or more assured
return on investment for 30 years without any up-front
money. Having a solar energy system allows production
of electricity not only for own use but also for sale of
some of the electricity to neighbours, local businesses,
or even the local utility company. Solar energy farms,
especially larger ones, can be interconnected into the
electricity grid and produce significant levels of electricity
offsetting traditional sources of generation. Moreover,
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large-scale solar-power generation has the potential to
help meet India’s enormous energy needs and help
assure achievement of economic development goals.
Solar farms will also play a vital role in reducing
greenhouse gas emissions that contribute to global
warming as solar farming is truly environmentally friendly.
Solar electricity could also shift about 90 percent of daily
trip mileage from gasoline to electricity by encouraging
increased use of plug-in hybrid cars. For drivers in India
this means that the cost per mile could be reduced by
one-fourth (in today’s prices).
Looking at the advantages offered by this alternative
energy resource, it is being used world over to move
away from the polluting fossil- fuel based energy. In US,
states like California & Arizona have become home to
the world’s largest solar plant, harnessing their most
abundant renewable energy resource – the sun.
Worldwide, Germany and Spain are leaders in solar power
generation with 4,000 megawatts and 600 megawatts of
installed capacity, respectively.
Solar power can satisfy most of India’s energy demand
from a renewable, safe and clean source. But India
produces a very negligible amount of solar energy i.e. a
merely 0.2 percent compared to other energy resources,
despite the fact that India is blessed with a vast Solar

Energy potential. About 5,000 trillion kWh of solar energy
is incident over India every year, which is far more than
the total energy consumption of the country today.The
average intensity of solar radiation received over India is
200 MW/km square (megawatt per kilometer square) with
250–325 sunny days in a year. India’s deserts and farm
lands are the sunniest in the world, and thus suitable for
large-scale power production. Recent research has
shown that India has a vast potential for solar power
generation since about 58 percent of the total land area
(1.89 million km2) receives annual average Global
insolation above
5Wh/m2/day. Indeed, at present efficiency levels, 1% of
land area is sufficient to meet electricity needs of India
till 2031.
Rajasthan, the largest state of India constitutes about
10.4 percent of geographical area of India. Rajasthan
has about 2,08,110 km2 of desert land, which is 60% of
the total area of the state. Interestingly, Rajasthan
receives solar radiation of 6.0-7.0 kWh/ m2. As the area
has low rainfall, about 325 days have good sunshine in a
year and in western areas in Thar Desert it may extend
up to 345-355 days as rains occur only for 10.4-20.5
days in a year. The vast Rajasthan Desert has the
potential to become the largest solar farm in India. On a
solar farm, large amounts of power are generated from
sunlight. Since solar energy is collected from a wide
area, the process is viewed as ‘farming’ to ‘harvest’
renewable energy from the sun.
Due to high levels of available sunlight, CSP plants in
Rajasthan could begin satisfying most of India’s energy
needs in just a few years. Solar energy could be India’s
energy for the future and solar farming could help India
transform into a solar energy economy. CSP plants
generate electricity from sunlight by focusing solar

energy, collected by an array(s) of sun-tracking mirrors
called heliostats, onto a central receiver. Liquid salt (a
mixture of sodium nitrate and potassium nitrate) is
circulated through tubes in the receiver, absorbing the
heat energy gathered from the sun. The heated salt is
then routed to an insulated tank where it can be stored
with minimal energy losses. To generate electricity, the
hot molten salt is routed through heat exchangers and a
steam generation system. The steam is then used to
produce electricity in a conventional steam turbine. After
exiting the steam generation system, the now cool salt
mixture is circulated back to the “cold” thermal storage
tank, and the cycle is repeated.
While CSP technology is not new, it offers one of the
most promising utility-scale, and sustainable technology
options for meeting India’s energy needs from renewable
energy resources. But a large scale initiative is needed
to make it more cost effective. The Rajasthan desert
has the potential to produce solar power at a cost low
enough to be competitive with fossil and nuclear power.
Concentrating solar collectors are very efficient and can
completely replace the electricity traditionally produced
by fossil fuel power plants.Today’s CSP plants supply
the heat needed to generate electricity at a cost
equivalent to $50 – $60 per barrel of oil. This cost is
expected to be slashed by 50 percent to below $25 –
$30 per barrel in the next ten years.
Another new technology that also holds promise is
Concentrated Photovoltaic (CPV). First brought to
commercial operation in 2008, CPV uses a concentrating
optical system that focuses a large area of sunlight onto
the individual photovoltaic cells. This feature makes CPV
panels two to three times more efficient (approximately
40 percent) at converting sunlight to electricity as
compared to silicon-based PV (15 percent to 20 percent)
and thin films (9 percent to 13 percent). (See figure 6)

Figure 6: Efficiency Comparison of Solar Technologies as on 23.06.2011

Data source: www.cmic.org/
Even in CPV technology, major cost reductions will be
realized through mass manufacturing. The steep increase
in system efficiency, combined with decreases in
manufacturing costs could levelize the cost of energy
for CPV at around $0.10/kWh by 2015. Various
incentives by Central and State governments, including
tax credits and feed-in tariffs, can further reduce the cost.

Cost reductions on mass production are so dramatic
that Bloomberg recently reported solar energy could soon
rival coal. The cost has become so competitive during
peak times in Japan and California that the U.S.
Department of Energy’s SunShot goal of $1 per watt for
large projects by 2017 may happen a lot sooner. The
same cost competitiveness can be realised in India too.
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All new energy production in India could be from renewable
sources by 2030 and all existing generation could be
converted to renewable energy by 2050, if deployment
is backed by the right enabling public policies.
Future Growth Drivers:
India is the most developed renewable energy market in
South Asia, with annual revenue of about $185 billion
and is the third most attractive country to invest in
renewable energy, according to Ernst & Young. The
Indian Government expects the renewable energy sector
to grow to $19 billion till 2012, with renewables making
up 20% of the 70,000 MW of total additional energy
planned from 2008-2012. One of the key drivers of
renewable energy is the demand-supply gap in power
which is currently at 10.3 percent and is set to expand
due to the increase in the population’s standard of living.
The utilization of renewable energy sources is still
relatively low in India, thus presenting excellent business
potential.

z Existing Policy Initiatives: The MNRE has issued
guidelines to all state governments to create an
attractive environment for the export, purchase,
wheeling and banking of electricity generated by
renewable power projects. In March 2007 the Indian
Government announced a semiconductor policy under
its Special Incentive Package Scheme (SIPS).
According to this policy, the government or its
agencies will provide 20 percent of the capital
expenditure during the first ten years for semiconductor
industries, including manufacturing activities related
to solar PV technology located in Special Economic
Zones (SEZ), and 25 percent for industries not located
in an SEZ. The government also allows 100% foreign
direct investment (FDI) in the renewable energy sector
and has put in place conducive policies to attract
foreign companies in the sector. Some of the other
key incentives provided by the government of India for
the renewable energy industry are:








Feed-in-tariffs
Up to 80 percent accelerated depreciation for
renewable energy investments
Relief in customs duty, excise duty and sales tax
Exemption from Central Sales Tax, and customs
duty concessions on the import of material,
components and equipment used in renewable
energy projects
Soft loans
Generation-based incentives for solar and wind
power projects

z Creating Enabling Environment : India should begin
creating a mainstream solar energy market with the
goal of making solar power cost-competitive with fossil
fuel-generated electricity. One step toward achieving
this goal would be to start a nationwide solar initiative
of building 10 million solar roofs within ten years. It
has often been said that it is not a question of if, but
when solar power becomes cost-competitive with
traditional electricity sources. With the right programs
and policies today, India can have a great deal of
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control over how rapidly solar power becomes costcompetitive. The technology is well established and
available. All that is needed to make this concept a
reality is political commitment and appropriate
investments and funding to harness this renewable
solar energy resource. Envisioning the future course
of action for this promising source of energy can lead
to India’s sunny, barren lands prove valuable for other
regions as well. This can lay the foundation for an
energy independent future – one in which the
Government of India takes advantage of the vast
amounts of energy available from the sun to power
its future energy needs.
Conclusion
For centuries, the Indian tradition has worshipped the
sun as the source of life, energy and creation. It is
somewhat ironic that after over a millennium of amnesia
and destruction, mankind is returning to the same
elements it once revered and worshipped. But it is still
not too late to avail of the opportunity to transform the
promise of boundless and clean energy to reality. The
time is apt to rise to the challenge and translate to reality
the vision of a better future where every citizen has access
to clean energy, reliably and affordably.
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Abstract
Financial decisions of corporate firms are a widely researched dimension of
corporate finance. Working capital decisions construes an important part of
corporate financial decisions, though basic focus of researchers had been
financing and investing decisions, as these two categories of financial decisions are assumed to directly affect the profitability of firms. Nonetheless, working capital decisions have their own role to play in corporate profitability, though
indirectly. For the corporate firms in developing countries like India, the relevance of these decisions have greatly increased in recent times as the impact
of liberalization and privatization policies has started getting reflected through
various dimensions of corporate performance. Various studies have explored
that profitability of corporate firms is also affected by working capital practices
of these firms. But is the story same in new millennium? Exemplifying Reliance Industries Limited, one of the largest firms in Indian corporate sector, this
research work attempts to explore the impact of working capital management
on profitability of private corporate firms in India with the help of regression
analysis.

Introduction
Working Capital Management is one of the important aspects of financial
decisions of a corporate firm. Management of short-term assets and liabilities,
technically termed as working capital management, is extremely crucial for
the survival of the firm as it plays an important role in the operational activities
of the firm by ensuring smooth conduct of operational activities, thereby affecting
the profitability of a firm in direct as well as indirect manner. Anand and Malhotra
(2007), explored that a well-designed and properly implemented working capital
policy could contribute to the creation of the firm’s value. Similarly, Filbeck and
Krueger (2005) narrated that business success heavily depends on the ability
of financial executives to effectively manage receivables, inventory, and payables.

Keywords
Current Assets, Current
Liabilities, Profitability,
Working Capital,
Regression Analysis

A firm’s need for capital is assessed broadly on two time horizons, long-term
and short-term. The short-term period is normally assumed to be a period less
then a year and the amount of capital needed for this period is popularly termed
as working capital. This capital is basically required for the day-to-day operations
of the business and is assumed to affect the operational profitability of the firm
directly. Numerically, the excess of current assets over the current liabilities of
a firm represents it. The sum total of current assets is also termed as gross
working capital and technically represents the investment of total funds in short
term activities. Similarly, current assets net of current liabilities are popularly
termed as net working capital and technically represents the part of short term
investment in business activities that is financed through long term funds.
Business firms normally practice three broad working capital policies;
Aggressive, Conservative, and Moderate. Firms practicing aggressive working
capital policies finance majority of their short-term assets through short-term/
current liabilities and maintain a very small margin of net working capital. On
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the other extreme, lie firms with conservative working
capital policy, where most of the current assets are
financed through long-term funds and short-term funding
has a very meager role to play. Lies between these two
extremes are firms practicing moderate, or what is also
termed many a times as optimum working capital policy,
where firms keep an optimum balance between shortterm and long-term sources of funding current assets.
Aggressive working capital policy is assumed to affect
the profitability of business in a positive manner, as it is
one of the basic propositions of traditional finance theory
that investment in long-term activities of business is more
profitable then investment in short-term activities.
Similarly, conservative working capital policy is assumed
affect the profitability of business in a negative manner.
Van Horne and Wachowicz (2004) stated that excessive
level of current assets may have a negative effect of a
firm’s profitability, whereas a low level of current assets
may lead to lowers of liquidity and stock-outs, resulting
in difficulties in maintaining smooth operations.
There has been a long debate among researchers in
corporate finance regarding risk/return tradeoff between
different working capital policies [Pinches et al.(1973),
Moyer et. al. (2003), Brigham and Ehrhardt (2004),
Gitman (2005), to name a few]. Gardner et al. (1986),
and Weinraub and Visscher (1998) argued that more
aggressive working capital policies are associated with
higher return and higher risk while conservative working
capital policies are concerned with the lower risk and
return. Smith (1980) also argued that working capital
management is important because of its effects on the
firm’s profitability and risk, and consequently its value. It
implies that greater the investment in current assets,
the lower the risk, but also the lower the profitability
obtained. In contradiction, Carpenter & Johnson (1983)
empirically proved that there is no linear relationship
between the level of current assets and revenue
systematic risk of US firms.
Working Capital Management is also closely associated
with liquidity and profitability aspects of the business. A
larger investment in current assets of the firm through
long- term funds enhances liquidity of the business and
provides a better cushion to current liabilities. But
simultaneously, it is assumed to decrease the profitability
of the firm, as traditional finance theory considers
liquidity and profitability as two conflicting goals of a
business firm. On the other hand, a very small funding
of current assets through long-term funds, though
assumed to increase the profitability of business in a
positive manner, could generate liquidity crunch for the
business resulting in technical insolvency in long run,
thereby threatening its long-term survival. An optimal
level of working capital is assumed to be the one in which
a balance is achieved between liquidity and profitability.
It requires continuous monitoring to maintain proper level
in various components of working capital i.e. cash
receivables, inventory and payables etc. Lamberson
(1995) pointed out that most of the financial managers’
time and effort are allocated in bringing non-optimal levels
of current assets and liabilities back toward optimal levels.
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Further, Smith (1997) explored that a large number of
business failures have been attributed to the inability of
the financial managers in managing the current assets
of the company. Therefore, exploring the impact of
working capital practices of corporate firms on their
profitability has always been an area of interest for
researchers in corporate finance.
RATIONALE OF THE STUDY
The very survival of business firms in general and private
corporate firms specifically depends up on their
profitability. The new millennium has bought transforming
changes in economic scenario of developing countries
like India and this has opened new vistas of development
for private corporate firms in these countries. There are
ample growth opportunities for these firms nationally and
globally. But simultaneously, these firms are witnessing
threats generated out of external and internal
environments. So, managing profitability from each of
the affecting dimensions is demand of the day. Working
capital management practices have been affecting the
profitability of these firms, positively or negatively. But is
the story same in the new millennium as well? The
rationale of this study lies in the fact that, exemplifying
Reliance Industries Limited, the largest corporate firm in
private sector in India, it would explore the impact of
working capital management practices of Indian private
corporate giants on their profitability in the considerably
changed internal and external environment after the
implementation of Liberalization, Privatization and
Globalization policies of government of India in early
nineties, which started showcasing its effect in the new
millennium.
LITERATURE REVIEW
There exist a long literature regarding researches on
working capital practices and its impact on corporate
profitability, though researchers widely disagree on the
findings.
In a study of relationship of cash conversion cycle with
firm size and profitability on firms in Turkey by Ali Uyar
(2009), it was found that retail/wholesale industry has
shorter cash conversion cycle than manufacturing
industries. Significant negative correlation was explored
between the length of cash conversion cycle and
profitability of the firms registered at Turkey Stock
Exchange.
In a study on impact of working capital policies and
practices on the profitability of the Indian Consumer
Electronic Industry, Vishnani and Shah (2007), found that
though working capital policies and practices have a
major impact on the company’s profit performance, no
established relationship existed between liquidity and
profitability for the industry as a whole.
In a similar study by Afza and Nazir (2007), the
relationship between the aggressive/conservative working
capital policies and corporate profitability was
investigated. Drawing a large sample of 263 public limited
companies for seventeen industrial groups and listed at
Karachi Stock Exchange and considering a period of

1998-2003, the researchers found significant differences
among their working capital investment and financing
policies across different industries. Moreover, it confirmed
that these significant differences were remarkably stable
over the period of six years of study. Finally, the study
concluded with a negative relationship between the
profitability measures of firms and degree of
aggressiveness of working capital investment and
financing policies.
Lazaridis and Tryfonidis (2006), while investigating the
relationship between working capital management and
corporate profitability of listed company in the Athens
Stock Exchange, drawing a sample of 131 listed
companies for period of 2001-2004, concluded that there
was statistical significance between profitability, and the
cash conversion cycle.
The importance of efficient working capital management
was highlighted by Filbeck and Krueger (2005) in their
study. They studied the working capital management
policies of 32 non-financial industries in USA. It was found
that there are significant differences between various nonfinancial industries regarding working capital practices
and these practices change significantly within industries
over time.
Deloof (2003) analyzing a sample of large Belgian firms
for the period 1992-1996, concluded that Belgian firms
can improve their profitability by reducing the number of
days accounts receivable are outstanding and reducing
inventories. It was also concluded in the same research
that there exists a negative relation between accounts
payable and profitability of firms. Similarly, Teruel and
Solano (2005) suggested that managers could create
value by reducing their firm’s number of days accounts
receivable and inventories and by shortening cash
conversion cycle.
It was revealed by Sinha et al. (1988) in their study that
inefficient management of working capital has been the
major cause for the reduction in the profits of the firm It
was found that a huge amount of funds were blocked in
the inventories as well as the receivables, resulting in
poor profitability.
OBJECTIVES OF THE STUDY
The basic objective of this study is to analyze the impact
of working capital management practices of Reliance
Industries Ltd. on its profitability. Simultaneously, the
study also attempts to study the components of working
capital of the respondent firm and explore the funding
pattern of its working capital. Standing on the
informational platforms, facts and figures of Reliance
Industries Limited (RIL), the study also aimed at
recommending suitable working capital suggestions for
private corporate firms in India.
ABOUT THE COMPANY
Founded in the year 1966 by Late Mr. Dhirubhai Ambani,
Reliance Industries is the largest private sector company
in India and is a Fortune Global 500 company. The
company’s basic businesses include Energy, Materials

and Value Chain. This company enjoys global leadership
in its businesses as it is the largest polyester yarn and
fiber producer in the world and it falls among the top ten
producers in the world in major petrochemical products.
Reliance Industries Ltd. was selected for the purpose of
this study as, being the largest private sector company
in India, it was considered by the researcher to be true
representative of corporate giants in private sector in
India. Additionally, availability of required data with ease
through the official website of respondent company also
helped in finalizing the respondent unit.
RESEARCH DESIGN AND METHODOLOGY
The research is exploratory in nature. An empirical
investigation of impact of working capital management
practices of the respondent company on its profitability
has been undertaken. Secondary data has been
considered for the purpose of analysis, which has been
extracted from the annual reports of the company. These
reports are available on the official website of the
company (http://www.ril.com/rportal/jsp/eportal/
ListDownloadLibrary.jsp). The study covers a period
of 11 years from 2000-01 to 2010-11. The impact of
component aspect of working capital management has
been explored on the profitability. Various current assets
as a part of total current assets represent the component
aspect of working capital.
RETURN ON CAPITAL EMPLOYED; THE DEPENDENT
VARIABLE
Profitability as a dependent variable has been assessed
on different parameters by various researchers.
Researchers including Nazir and Afza (2007) and
Kessevan Padachi (2007) have considered Return on Total
Assets (ROTA) as a measure of corporate profitability
for assessing impact of working capital management,
while stood on other hand researchers like Vishnani and
Shah (2009) and who considered Return on Capital
Employed (ROCE) or what is also termed as Return on
Investment (ROI), as a measure of profitability. Some
other researchers including Begemann and Smith (1997)
have considered Return on Equity (ROE), also known
as Return on Net Worth or Return on Shareholders’
Funds as a measure of profitability.
Return on Capital Employed (ROCE) is used as
dependent variable for the purpose of this study. It is
justified on the ground that the impact of operating
decisions (working capital management) is to be explored
on the overall profitability of the respondent firm. This is
in the light of that fact that working capital decisions are
operating decisions and henceforth they are for sure to
affect the operating profitability of the firm. It is their
impact on total investment in the business that will be a
reflection of importance and contribution of these
decisions on overall corporate profitability. With this idea,
Return on Capital Employed (ROCE) has been
considered as dependent variable for this study.
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INDEPENDENT VARIABLES CONSIDERED FOR THE
STUDY
The analysis is done on the basis of investment in various
components of working capital as a part of total current
assets. This included Inventory to Current Assets (ICA),
Receivables to Current Assets (RCA), Cash to Current
Assets (CCA), Other Current Assets to Current Assets
(OCACA), and Loans & Advances to Current Assets
(LACA) as independent variables. Along with this, Net
Working Capital to Long Term Funds (WCLTF) and
Current Assets to Total Assets Ratio (CATA), have also

been considered as independent variables in order to
consider the impact of long term funding and investment
in total current assets respectively.
COMPONENTS OF WORKING CAPITAL: THE TREND
The table one given below exhibits the various
components of Gross Working Capital of Reliance
Industries Ltd. over a period of eleven years in the new
millennium from 2000-01 to 2010-11. The figures in the
parentheses show percentage values.

Source: Developed for this work on the basis of various Annual Reports of RIL
As seen from the table, the value of inventory as a
component of current assets has been in the range of
25.21% to 43.25%, with average of 32.83%. Similarly,
receivables had been in the range of 8.36% to 19.05%,
with an average value of 14.32%. This seems to be pretty
unexpected as Inventory and Receivables are expected
to be the majority of total current assets in terms of value
and with ideal current ratio of 2:1 and Liquid Ratio of 1:1;
the value of inventory is expected up to the level of as
high as 50% of the current assets. As against this, Loans
and Advances have been unexpectedly found to be as
high as 60.32% of total current asset in the initial year,
with an average component value of 38.36%, which is
much higher as compared to two traditionally accepted
current assets viz. Inventory and Receivables. The
remaining two current assets, i .e. Cash and Bank, and
Other Current Assets, have shown considerable
fluctuations during the period under study. The
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component value of Cash and Bank has deviated from
the meager value of 0.66% (2003) to as high as 40. 53%
in the year 2008-09. Similarly, the value of Other Current
Assets has fluctuated from the level of 0.01% in the year
2006-07 to 7.34% in the year 2004-05. So, in a nutshell,
various components of current assets of Reliance
Industries Ltd. had been showing varying trends. These
trends are exhibited in diagram I below:

FIGURE I: Components of Current assets of RIL

Source: Developed for this work on the basis of various Annual Reports of RIL
A close scrutiny of the table and diagram above reveals
that the value of inventory to total current assets had
been below average value of 32.83% in the initial years
up to 2004-05. From 2005-06 and onwards, this value
had been more or less more than average value, except
for the year 2008-09 (27.12%). As far as receivables are
concerned, there has not been much change in its
component value till the year 2007-08, but in the year
2008-09, there had been a sudden decrease in its value
and it went as low as 8.36% of total current assets. As
against this, its value has increased to 18.69% of current
assets, registering a deviation of 123.56%, and its value
during last year under study has increased to 19.05%.
Cash and Bank had also been a highly fluctuating current
asset for Reliance Industries Ltd. Over the period under
study, its value had been deviating from 0.66% of total

current assets in the year 2002-03 to 40.53% in the year
2008-09. Its value had been considerably high during the
last three years of the period under study. Other current
assets appeared to be negligible part of total current
assets except for the year 2004-05, when its value
reached at 7.34% of total current assets. Loans and
advances had been the largest component of current
assets of Reliance Industries Ltd. Its value had been in
the range of 40% to 60% up till 2007-08 and it decreased
only during last three years of the period under study.
WORKING CAPITAL: THE FINANCING TREND
The Table two below exhibits the financing pattern of gross
working capital of Reliance Industries Ltd. during the
period under study.

Table 2: Financing of Working Capital ( Amount in Crore Rs.)
Year
(End. 31/3)

Gross Working
Capital

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
AVG.

9122.51
19450.66
22357.12
22040.05
28452.51
24574.45
29913.35
42885.84
54712.27
62379.1
91541.83
37039.06

Source of Financing Gross
Working Capital
Short-term
Long-term
4974.3
4148.21
7682.83
11767.83
10395.72
11961.4
12285.5
9754.55
17131.52
11320.99
16454.48
8119.97
18578.4
11334.95
24038.09
18847.75
35701.9
19010.37
40414.83
21964.27
54220.6
37321.23
21988.92
15050.14

% of GWC Financed
Through LTFS
45.47
60.50
53.50
44.26
39.79
33.04
37.89
43.95
34.75
35.22
40.77
40.63

Source: Developed for this work on the basis of various Annual Reports of RIL
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As seen from the table, on an average approx. 40% of
gross working capital of Reliance Industries Ltd. had been
financed out of long-term sources during the period under
study. On the higher side, it had been 60.50% during
the year 2001-02, and on the lower side, it had been
33.04% for the year 2005-06. It had been on the higher

side during the initial years of study, which might have
affected the profitability of the company negatively due
to lower investment of long-term funds in non-current/
fixed assets. These trends of financing of working capital
of the company are also shown in the diagram below

FIGURE II: Financing of Gross Working Capital of RIL

Source: Developed for this work on the basis of various Annual Reports of RIL
A CORELATIONAL ANALYSIS OF WORKING
CAPITAL AND PROFITABILITY
To study the impact of working capital practices of
Reliance Industries Ltd. on its profitability, Karl Pearson’s
correlation Coefficients using SPSS software were
calculated. Return on Capital Employed was considered
dependent variable, as it reflects the profit earned on
long-term funds invested in the business. To assess the

impact of working capital practices of respondent
company, various components of current assets, longterm funding, and total investment in current assets, as
discussed above, have been considered. Initially, the colinearity among the independent variables was identified
by applying correlation analysis, the result of which have
been shown in the matrix below and have been discussed
there after.

COORELATION MATRIX : Correlation Among Independent Variables
Ind. Var.-

ICA

RCA

CCA

OCACA

LACA

NWCCA

WCLTF

CATA

ICA

1

.531

-.059

-.445

-.453

-.499

-.468

-.488

1

-.015

-.130

-.430

-.121

.023

.160

1

-.322

-.828**

-.469

-.364

-.472

1

.361

.266

.516

.662*

1

.643*

-.459

.512

1

.834**

.733*

1

.840**

RCA
CCA
OCACA
LACA
NWCCA
WCLTF
CATA

1

**- Correlation is significant at 0.01 level. *- Correlation is significant at 0.05 level
Dependent Variable: Return on Capital Employed (ROCE)
ICA: Inventory to Current Assets, RCA: Receivables to current Assets, CCA: Cash to Current Assets, OCACA:
Other Current Assets to Current Assets and LACA: Loans & Advances to Current Assets, WCLTF: Working
Capital to Long-term Funds, CATA: Current Assets to Total Assets.
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descriptive statistics of finally considered independent
variables and dependent variable is shown in table below:

As seen from the correlation matrix above, there exist a
significant co-linearity among Cash to Current Assets
(CCA) and Loans and Advances to Current Assets
(LACA), which was also found to be significantly
correlated with Working Capital to Long-term Funds
(WCLTF). Similarly, it was also found that Other Current
Assets to Current Assets (OCACA) is significantly
correlated with Current Assets to Total Assets (CATA),
which was also found to be significantly correlated with
Working Capital to Long-term Funds (WCLTF). So, in
order to overcome this problem of co-linearity, Loans and
Advances to Current Assets (LACA) and Other Current
Assets to Current Assets (OCACA) were not considered
for further analysis for the reasons that the first one
(LACA) is not considered as a primary current asset of
business firm, and the second one (OCACA) is a very
meager component of the respondent company. Further,
to overcome the remaining co-linearity between NWCCA
and WCLTF, it was decided to remove NWCCA from
further analysis for the reasons that NWCCA and WCLTF,
both reflect the long-term funding of working capital. The

Variable

Mean

Std. Deviation

ROCE

15.6818

2.58837

ICA

12.8282

12.78908

RCA

15.4545

5.00727

CCA

32.8318

6. 54480

CATA

14.3182

3.03816

WCLTF

29.5455

4.48026

WORKING CAPITAL AND PROFITABILITY: MULTIPLE
REGRESSION ANALYSIS
To further analyze the impact of considered independent
variables on profitability of Reliance Industries Ltd.,
Multiple Regression was applied. The findings of the
analysis and their implications are discussed hereinafter.

MODEL SUMMARY
Model

R

R Square

1

.921

.849

Adjusted R
Square
.698

Std. Error of
Estimate
1.42291

Durbin-Watson
2.326

Dependent Variable: Return on Capital Employed (ROCE)
Predictors: (Constant), ICA: Inventory to Current Assets, RCA: Receivables to Current Assets, CCA: Cash to Current
Assets, and CATA: Current Assets to Total Assets, WCLTF: Working Capital to Long-term Funds.
The model obtained shows that there is a strong
correlation between observed and predicted values of
Return on Capital Employed of respondent company and
as high as 84.9% variation in value of ROCE is explained
by the independent variables considered in the model.
The Durbin-Watson value of 2.326 also confirmed the

absence of first order/serial auto-correlation. So, this
model appears to be considerably good for assessing
the impact of independent variables on return on capital
employed of Reliance Industries Ltd. To further estimate
the goodness of fit of the model, ANOVA values were
calculated, which are exhibited below:

ANOVA
Model
1
Regression
Residual
Total

Sum of Squares
56.873
10.123
66.996

df
5
5
10

Mean Square
11.375
2.025

F
5.618

Sig.
.041

Dependent Variable: Return on Capital Employed (ROCE)
Predictors: (Constant), ICA: Inventory to Current Assets, RCA: Receivables to Current Assets, CCA: Cash to Current
Assets, and CATA: Current Assets to Total Assets, WCLTF: Working Capital to Long-term Funds.
The significance value of .041 confirms that the model is
a good fit for predicting the value of ROCE for Reliance
Industries Ltd. on the basis of values of independent
variables considered in the model. To further explore the

relative importance of each of the independent variable
considered in the model, coefficient values were
calculated, which are exhibited below:
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COEFFICIENTS
Model
1
(Constant)

Unstandardized
Coefficients
B
Std. Error
19.070
9.253

Stand.
Coefficients
Beta

CCA

-0.176

0.054

WCLTF

-0.495

ICA

t

Sig.

2.061

.094

-.871

-3.259

.022

0.168

-.957

-2.950

.032

-0.160

0.154

-.403

-1.034

.349

RCA

0.202

0.275

.237

0.736

.495

CATA

0.300

0.291

.519

1.030

.350

Dependent Variable: Return on Capital Employed (ROCE)
Predictors: (Constant), ICA: Inventory to Current Assets, RCA: Receivables to Current Assets, CCA: Cash to Current
Assets, and CATA: Current Assets to Total Assets, WCLTF: Working Capital to Long-term Funds.
A close study of the coefficient table above reveals that
Cash to Current Assets and Working Capital to Longterm Funds are significantly associated with dependent
variable and both have a negative impact on the
profitability of Reliance Industries Ltd., measured in terms
of Return on Capital Employed (ROCE). Cash to Current
Assets has appeared as an important predictor, followed
by Working Capital to Long-term Funds. For the
respondent company, following regression equation can
be used to predict the value of dependent variable, i.e.
return on Capital Employed:
ROCE = 19.07 -.176CCA - 0.495WCLTF + e
As the coefficients of remaining three independent
variables are not found significant at 5% level, these have
not been considered while framing the final predicting
equation.
DISCUSSION AND RECOMMENDATIONS
The profitability of Reliance Industries Ltd. measured in
terms of Return on Capital Employed, is found to be
negatively affected by some of its working capital
practices, though most of the primary components of
current assets viz. Inventory and Receivables, are found
to be playing no significantly role in affecting the
profitability of respondent company measured in terms
of Return on Capital Employed.
Cash, as a component of current assets of the company,
is negatively affecting its profitability. The direction of
correlation of Cash to Current Assets (CCA) with ROCE,
being negative, implies that more this ratio is, less is
the profitability of company. This is in line with traditional
finance theory, as Cash is traditionally assumed to be
an idle non-earning asset; and an increase in cash
component of current assets is expected to reduce the
profitability. The first major finding of this research work
is in line with the traditional finance theory.
During recent past, the company had been maintaining
a very high amount of Cash and Bank Balance (refer
Table I). If feasible, Reliance Industries Limited should
attempt to cut down on its size of this component of its
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current assets, which had been as high as 40.53% of its
total current assets during 2008-09.
The second major finding of this research work is that
long-term financing of working capital (WCLTF) is also
found to be negatively affecting the profitability of the
company. One of the basic presumptions of finance
theory is that long-term investment in business activities
is more profitable as compared to short-term investment,
and this finding is in line with the same. For the
respondent company, it implies that the more is the
funding of working capital through long-term sources of
funds, the less is the profitability, other things remaining
the same. It implies that the respondent company should
attempt to further optimize its working capital policy by
decreasing investment of long-term funds in short-term/
operational activities of business.
CONCLUSION
Working Capital Management practices of Reliance
Industries Ltd. and its Return on Capital Employed has
exhibited relationship on negative dimensions. Out of the
8 predictors initially considered for the study, only two
including Cash to Current Assets and Working Capital
to Long-term Funds were found to be affecting the
profitability of respondent company, and that too in a
negative manner. For empirically investigating the same,
Multiple Regression Analysis was carried out. The result
of this analysis explored that the arrived model is a good
fit and explains as high as 84.9% of the deviation in the
value of dependent variable. This analysis further explored
that Cash to Current Assets is the most important
predictors, followed by Working Capital to Long-term
Funds for the profitability measured in terms of Return
on Capital Employed. The other independent variables
considered in the model were found to be generating no
significant effect on profitability of the respondent
company, Reliance Industries Ltd.
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The world of today presents challenges for communicators, be it managers or
other professionals. Communication Works is a beautiful piece of work in
communication as it presents communication principles, interpersonal
communication and public speaking in an engaging and highly interactive
manner. The new revised ninth edition by consultants, teachers and authors
Teri Kwal Gamble and Michael Gamble prepares the modern communicator to
watch out for ethical, cultural and technological issues in the contemporary
milieu.
The book has three parts. Part one deals with Essentials of Communication
which throws light on basics of communication, communicating in a multicultural
society, how knowing oneself is important for being a good communicator, the
relationship between communication and perception, the finer things associated
with language in communication, importance of non-verbal communication and
listening. Part two emphasizes on interpersonal communication and deals with
relationships and interviewing. Part three talks about communicating in small
groups and elaborates on types of communication in groups and communication
by leaders. Part four is about communicating to the public and discusses
developing, designing and delivering speech in public and different types of
speaking such as informative and persuasive speaking.
The book presents a world view, although primarily, the backdrop is that of U.S.
The book will prove beneficial for all those who wish to get an updated knowledge
on communication concepts and practices throughout the world. The book is
very modern in approach, and the authors have been able to bring in their
liberating thoughts into it, and rightly made it a delight for a global citizen.
Communication practices and varied cultural aspects, from across the world,
have been incorporated in the book.
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The book reflects a very elaborate treatment as far as
the compilation and explanation of concepts is
concerned. It also highlights how enhancing
communication skills may lead to personality
development. It will be apt to call it a communication
guide, and not just another text book on communication,
as it has dealt with topics like relationship, language
and perception in great detail, which shape the
personality of a successful communicator.
The narration style is very engrossing and includes
questions, margins, boxes and photo captions. There
are several features in the book which will give rise to
opportunities for discussion on prevalent communication
practices leading to skill development for communicators.
The end of the chapter features like ‘Listen to me’, ‘View
me’, ‘Read me’ and ‘Tell me’, if put to use, will add new
dimensions to the learning for any reader of the book.
The features have taken care to engage the different
communication modes, i.e. listening, seeing, reading and
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speaking and will accentuate the total learning
experience for a reader who will choose to follow the
advice of the authors. The students will get a help from
the Key Chapter Terminology, which will aid in
recapitulation. The students may also log on to the online
learning center address to test their understanding of
the subject. An interesting feature is the list of idioms at
the end of each chapter. For further in depth reading,
each chapter has a list of the references of related
articles.
I thoroughly enjoyed reading the book and learning about
the different facets of modern communication. The finer
points of how to be a better communicator have been an
eye-opener in many ways. I have gained immensely from
the rich experience of the authors. I suggest that all
interested in communication may read the book.
Happy communicating! Go, win the world!
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Impact of Merger on Short-term Scrip Price
Return- A Practical Evidence from the Mergers
in Indian Context during 2010-11

Abstract
The modern mantra, Merger and Acquisition has become a prominent objective of the modern day business to enhance its value immediately in an inorganic way by creating a synergy among different variables. Due to LPG impact
from late 90s, Indian firms are adopting this strategy to explore opportunities in
expanding their operation overseas as well as in domestic market. From the
standpoint of investors, successful acquisition increases profitability and stock
price. Efficient Market Theory is a separate concept called Random Walk Theory,
as per which the stock prices fluctuate randomly in the market and there is no
special trend of movement of share prices. And all these fluctuations only
depend upon the level of information available. This paper uses an event
study methodology to empirically examine stock market reaction to acquisition announcements and tries to find out the impact of merger on short term
scrip return.

Introduction
Mergers and acquisitions represent ‘Inorganic Growth’ and a common strategy
in expanding distribution channels, or entering new markets across most
industries. A popular belief is that mergers and acquisitions strengthen
businesses by making their operations more synergetic. Announcements of
mergers and acquisitions immediately impact a company’s stock price, as
induced reaction in the stock market cause investors to revise expectations
about the company’s future profitability (Panayides & Gong, 2002). According
to the Efficient Markets Hypothesis, “prices reflect all publicly available
information on an underlying asset” (Fama, 1970). Event Studies are frequently
used to test market efficiency (Brown & Warner, 1980). An event study is a
statistical method used to gauge the impact of a corporate event, such as
stock-splits, earnings announcements and acquisition announcements. The
Synergy Trap Hypothesis points that immediately before and after an acquisition
announcement, the acquiring firm’s stock price is negatively affected and the
target firm’s stock price is positively affected.

Keywords
Inorganic Growth, Event
Study, Synergistic &
Disciplinary Takeovers, Scrip
Return

The concept of merger and acquisition has gained substantial momentum in
today’s corporate world. The process of merger and acquisition has been carried
out to meet out the requisite restructuring of the business as well as expand it
immediately. Initially the merger and acquisition was adopted by government
with the prime motive of converting loss making units into profit making units
with the help of ‘consolidation effect’. Since the process involved in the course
of merger and acquisition is normally expected to be complex, the government
of India has initiated favorable policies and established financial institutions to
extend the assistance in the form of providing capital to the parties who involve
in this venture. As far as India is concerned, the various sectors have been
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exposed to merger and acquisition activities. This is
particularly so in IT and ITES, pharma, chemical sectors
and telecommunication sectors. These sectors have been
turned to be the pioneer in major consolidation through
merger and acquisition.

Specific Reasons of Merger
The Table- 1 indicates some industry specific reasons
of merger and acquisition process that took place in the
area of pharmaceuticals, telecommunication, Power and
financial services.

Table 1
Specific Reasons of Merger in Specific Areas

Name of the

Details of Merger

Organization
Tata Chemicals with

Tata Chemicals bought British Salt; a UK based white salt producing company for

British salt

about US $ 13 billion. The acquisition gives Tata access to very strong brine
supplies and also access to British Salt's facilities as it produces about 800,000
tons of pure white salt every year.

The Reliance – BP

The Reliance – BP deal finally came through in July 2011 after a 5 month wait.

deal

Reliance Industries signed a 7.2 billion dollar deal with UK energy giant BP, with 30
percent stake in 21 oil and gas blocks operated in India.

Airtel's acquisition of

Airtel acquired Zain at about US $ 10.7 billion to become the third biggest telecom

Zain in Africa

major in the world. Since Zain is one of the biggest players in Africa covering over
15 countries, Airtel's acquisition gave it the opportunity to establish its base in one
of the most important markets in the coming decade

Abbott's acquisition

Abbott acquired Piramal healthcare solutions at US $ 3.72 billion which was 9

of Piramal healthcare

times its sales. Though the valuation of this deal made Piramal's take this move,

solutions

Abbott benefited greatly by moving to leadership position in the Indian market

ICICI Bank buyes

This merger between the two for a price of Rs 3000 cr would help ICICI improve its

Bank of Rajastan

market share in northern as well as western Ind

iGate acquires

In May 2011, IT firm iGate completed its acquisition midsized rival Patni Computers

majority stake in

for an estimated 1.2 billion dollars. For iGate, the main aim of this acquisition was

Patni Computers

to increase its revenue, vertical capability and customer base. iGate now holds an
approximate stake of 82.5 percent in Patni computers, now called iGatePatni.

http://trak.in/tags/business
Literature Review
To develop an understanding of stock market reaction to
acquisition announcements, it is essential to understand
the rationale behind such transactions. Buyers and sellers
expect to benefit as a result of an acquisition. When
companies are acquired, the seller’s/ owners are usually
attempt to diversify their portfolios or increase their
liquidity. Sellers sell because buyers make sufficiently
attractive offers (Ravenscraft & Scherer, 1987). Why
would an acquiring firm make such an attractive offer?
One possible reason is differing opinions about the target
firm’s future cash flow.
Economic analysis classifies acquisitions into two
categories: disciplinary takeovers and synergistic
takeovers. Disciplinary takeovers are designed to
replace managers who are not effectively maximizing
shareholder value as a result of non-value-maximizing
practices. Synergistic takeovers are motivated by
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possible benefits that would result from combining two
firms. The benefits include a possible increase in market
share and even distribution channels, or simply an
elimination of overlapping functions. Morck, Shleifer &
Vishny (1988), conclude that disciplinary takeovers are
likely to be hostile transactions, whereas synergistic
takeovers are likely to be friendly transactions. Hostile
transactions are acquisitions that go against the wishes
of the target company’s management.
Finnerty (1976), concludes that the occurrence of
profitable insider transactions implies that, “trading on
inside information is widespread” and that insider actually
do violate security regulations.” Keown & Pinkerton
(1981), provide evidence of excess returns earned by
investors in acquired firms prior to the first public
announcement of planned mergers. As per their view
systematic abnormal price movements can be interpreted
as prima facie evidence of the market’s reaction to
information. Seyhun (1986), examining transactions

reported to the SEC, finds that corporate insiders earn
excess returns that are on average small. Givoly &
Palmon (1985), analyze the timing and frequency of
corporate transactions surrounding news
announcements. Both studies conclude that corporate
insiders do not trade on inside information. Chakravarty
& McConnell (1999), have analyzed the trading activities
of a confessed insider trader, and their tests were also
unable to distinguish between the price effect of informed
trader and uninformed trader. Jarrell & Poulson (1989),
asserts that legitimate sources such as media
speculation concerning the upcoming takeover and the
bidder’s purchase shares in the target firm, contribute to
the target’s stock price run-up. In spite of the evidence
that in general suggests that insiders be informed, it is
still debatable whether outsiders can profit from knowing
what insiders are doing. In a study, Bettis, Vickrey &
Vickrey (1997), show that outside investors can earn
abnormal profits, net of transaction costs, by analyzing
publicly available information about large insider
transactions by top executives.
Objectives & Methodology
Objectives of the study
The objective of the study is to find out the impact of
merger and acquisition on the short-term scrip return of
target company as well as acquiring company. The
specific objectives are:

covers the closing scrip values of the selected companies
listed either in the BSE or the NSE. The cases of merger
were selected randomly from the major mergers of the
years 2010 and 2011. As the study gives importance on
short-term return, the period of study for each case is 30
trading days covering the date of merger.
Sample Size
For the purpose of the study six scrips Viz Tata
Chemicals, Reliance Petrochemicals, Airtel, Abbott, ICICI
Bank, PATNI-EQ were considered as sample. Out of these
six companies four companies like; Tata Chemicals, Airtel,
Abbott and ICICI Bank were the acquiring companies
whereas Reliance Petrochemicals and PATNI-EQ were
target companies.
Period of the Study
Period of the study ranged between 30 trading days in
both pre and post merger in Bombay Stock Exchange or
National Stock Exchange. It is designed in such a way
that it includes 15 days of scrip return both in pre and
post merger periods.
Data and Techniques used for the Study
The data consisted of daily closing price of the sample
stock obtained from Bombay Stock Exchange or National
Stock Exchange. The scrips daily rates of return is
calculated by using the simple formula

Rt = ((P1 – P0) / P0) X 100
To find the scrip return of each individual company
Rt= Daily rates of return
in selective days of the pre merger period.
Pre
Merger
Periods
Postclosing
Mergerprice
Periods
P1= Today’s
of the scrip
 To find the scrip return of each individual company
Date
Scrip
Price
Scrip
Return
Date
Scrip
Price
Scrip Return (%)
in selective days of the post merger period
P0= Yesterday’s
closing price of the scrip
(Rs)
(%)
(Rs)
 To find out161.55
the impact of merger on scrip return 12-10-10
by
28-09-10
170.45 tool like-1.79
Descrip statistical
mean score and inferential
comparing159.65
the performance-1.18
of the scrip return13-10-10
in
29-09-10
1.26
statistical172.6
tool t-test are used
to arrive at any conclusion.
the given study
30-09-10
157.5period
-1.35
14-10-10
169.4
-1.85
Hypothesis
01-10-10
2.54
15-10-10
168.5
-0.53
Methodology 161.5
04-10-10
161
-0.31
18-10-10
166.8
-1.01
Ho: There is no significant difference
in terms of company
The study is designed
the impact of merger
05-10-10
166.2 to analyze3.23
19-10-10
166.75
-0.03
scrip return during pre and post merger periods both for
on the short term163.6
scrip return. It is -1.56
an analytical research
06-10-10
20-10-10
-0.06
acquiring166.65
and target companies.
work using the available
to analyze the factors
07-10-10
168.8 information
3.18
21-10-10
164.9
-1.05
Analysis164.4
& Interpretations
for arriving at a critical
of the data. The data
08-10-10
172.4 evaluation2.13
22-10-10
-0.30
Mean Score
0.835
25-10-10
164.8
0.24
TableScore
3
Mean
-0.512
Scrip Return
Source: Computed
Data of Tata Chemicals in BSE during Selected Pre and Post Merger Periods
Date of Merger Announcement: 09-10-10
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As would be seen from Table-3, in the pre merger period
there were only four negative returns whereas in post
merger period there were eight negative returns were

recorded for Tata Chemicals. The mean return in pre
merger period was 0.835 whereas in post merger it was
-0.512.

Table-4
T-Test Result for the Scrip Returns of Tata Chemicals

Details
Mean
Std. Deviation
N
Paired Mean Difference
Paired Std. Deviation
t- Calculated
t-Tabulated
Sig. (2-tailed)
Source: Computed Data

Variable -1
.835
2.12806
8

Variable-2
-.6325
1.02968
8
1.46750
2.67808
1.550
2.365
.165

It was assumed that there is no significant difference in
terms of Tata Chemicals scrip return during pre and post
merger periods. Since the calculated value (1.550) is less
than the table value (2.365), the null hypothesis is

accepted i.e., the company has not shown any significant
difference in the means of scrip return during pre and
post merger.

Table 5
Scrip Return of Airtel in BSE during Selected Pre and Post Merger Periods
Date of Merger Announcement: 08-06-10

Date

Pre Merger Periods
Scrip Price
Scrip Return
(Rs)
(%)
265
264.9
-0.04
261.2
-1.40
260
-0.46
263.55
1.37
255
-3.24
270.4
6.04
273.2
1.04
275.7
0.92
268.15
-2.74
0.166

25-05-10
26-05-10
27-05-10
28-05-10
31-05-10
01-06-10
02-06-10
03-06-10
04-06-10
07-06-10
Mean
Score
Source: Computed Data

Table-5 contains the pre and post merger scrip return of
Airtel. It was observed from the table that in pre merger
period there were only five negative returns whereas in

Post Merger Periods
Scrip Price
Scrip Return
(Rs)
(%)
09-06-10
274.25
5.89
10-06-10
284.7
3.81
11-06-10
275
-3.41
14-06-10
268.6
-2.33
15-06-10
269.95
0.50
16-06-10
266.1
-1.43
17-06-10
267
0.34
18-06-10
264.85
4.81
21-06-10
264.65
4.08
22-06-10
262
-1.00
Mean Score
0.148
Date

post merger period there were four negative returns were
recorded for Airtel. The mean return in pre merger period
was 0.166 whereas in post merger it was 0. 148.

Table 6
T-Test Result for Scrip Returns of Airtel

Details
Mean
Std. Deviation
N
Paired Mean Difference
Paired Std. Deviation
t-Calculated
t- Tabulated
Sig. (2-tailed)
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Variable -1
.166
2.74359
9

Variable-2
1.3622
3.38669
9
-1.19667
5.04649
-.711
2.306
.497

post merger is accepted i.e., the company has not shown
any significant difference in the means of scrip return
during pre and post merger.

Since the calculated value (-0.711) is less than the table
value (2.306), the null hypothesis there is no significant
difference in terms of Airtel scrip return during pre and

Table 7
Scrip Return of Abort in BSE during Selected Pre and Post Merger Periods
Date of Merger: 21-05-10

Pre Merger Periods
Scrip Price
Scrip Return (%)
(Rs)
06-05-10
954.7
07-05-10
956
0.14
10-05-10
935
-2.20
11-05-10
934.9
4.01
12-05-10
935
0.01
13-05-10
947.95
1.39
14-05-10
969
2.22
17-05-10
985
1.65
18-05-10
1121
13.81
19-05-10
1070.25
4.53
20-05-10
1055
-1.42
Mean score
1.106
Source: Computed Data
Date

As would be observed from Table-7, in the pre merger
period the mean return was a 1.106 which was a posi-

Date
24-05-10
25-05-10
26-05-10
27-05-10
28-05-10
31-05-10
01-06-10
02-06-10
03-06-10
04-06-10
Mean score

Post Merger Periods
Scrip Price
Scrip Return
(Rs)
(%)
1055
-2.57
1025
-2.84
1026
0.10
1025
-0.10
1026.7
0.17
1018
-0.85
1035
1.67
1037
0.19
1030
-0.68
1056
2.52
-0.239

tive return whereas in post merger the mean return was0.239.

Table 8
T-Test Result for Scrip Returns of Abott

Details
Mean
Std. Deviation
N
Paired Mean Difference
Paired Std. Deviation
t- Calculated
t-Tabulated
Sig. (2-tailed)
Source: Computed Data

Variable -1
1.106
4.89182
10

It was found from the table 6 that the calculated value
(0.867) is less than the table value (2.262). So the null
hypothesis there is no significant difference in terms of
Abott scrip return during pre and post merger periods is

Variable-2
-.2390
1.65020
10
1.34413
4.90339
.867
2.262
.409

accepted i.e., the company has not shown any significant
difference in the means of scrip return during pre and
post merger.

Table 9
Scrip Return of ICICI Bank in BSE during Selected Pre and Post Merger Periods
Date of Merger: 18-05-10

Pre Merger Periods
Scrip Price
Scrip Return
(Rs)
(%)
04-05-10
916
05-05-10
906.7
-1.02
06-05-10
901.4
-0.58
07-05-10
877
-2.71
10-05-10
923.65
5.32
11-05-10
918
-0.61
12-05-10
914.2
0.41
13-05-10
928
1.51
14-05-10
908.7
-2.08
17-05-10
899.25
-1.04
Mean Score
-0.089
Source: Computed Data
Date

Date
19-05-10
20-05-10
21-05-10
24-05-10
25-05-10
26-05-10
27-05-10
28-05-10
31-05-10
01-06-10
Mean Score

Post Merger Periods
Scrip Price
Scrip Return (%)
(Rs)
830
-6.85
836.1
0.73
834
4.25
825.2
-1.06
811.4
-1.67
848
4.51
860
1.42
862
0.23
866
0.46
837
-3.35
4.583
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It was observed from the Table 9 that during selected pre
merger period five negative returns were recorded whereas
in post merger only four negative returns were found.

The mean scores of return during pre and post merger
period were -0.18 and 4.583 respectively.

Table 10
T-Test Result for Scrip Returns of ICICI Bank

Details
Mean
Std. Deviation
N
Paired Mean Difference
Paired Std. Deviation
t-Calculated
t- Tabulated
Sig. (2-tailed)
Source: Computed Data

Variable -1
-.089
2.37646
9

Variable-2
.2244
3.38375
9
-.31333
4.32283
-.217
2.306
.833

Since the calculated value (-0.217) is less than the table
value (2.306), the null hypothesis is accepted i.e., the

company has not shown any significant difference in the
means of scrip return during pre and post merger.

Table 11
Scrip Return of Reliance in NSE during the Selected Pre and Post Merger Periods
Date of Merger: 22-07-11

Pre Merger Periods
Scrip Price
Scrip Return
(Rs)
(%)
7-07-11
870.7
8-07-11
854.85
-1.82
11-07-11
853.3
-0.18
12-07-11
847.75
-0.65
13-07-11
865.45
2.09
14-07-11
867.55
0.24
15-07-11
873.2
0.65
18-07-11
867.6
-0.64
19-07-11
879.45
1.37
20-07-11
876.2
-0.37
21-07-11
860.85
-1.75
Mean Score
-0.106
Source: Computed Data
Date

Table-11 contains the pre and post merger scrip return
of Reliance. It was observed from the table that in pre
merger period there were only six negative returns with

Date
25-07-11
26-07-11
27-07-11
28-07-11
29-07-11
1-08-11
2-08-11
3-08-11
4-08-11
5-08-11
8-08-11
Mean Score

Post Merger Periods
Scrip Price
Scrip Return
(Rs)
(%)
882.85
1.09
871.5
-1.29
860.85
-1.22
837.35
-2.73
827.95
-1.12
830.85
0.35
837.3
0.78
825.05
-1.46
812.35
-1.54
792
-2.51
780.65
-1.43
-1.007

mean score -0.106 whereas in post merger period there
were eight negative returns were recorded with -1.007
mean score.

Table 12
T-Test Result for Scrip Returns of ICICI Bank

Details
Mean
Std. Deviation
N
Paired Mean Difference
Paired Std. Deviation
t- Calculated
t-Tabulated
Sig. (2-tailed)
Source: Computed Data
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Variable -1
-.106
-.9650
10

Variable-2
1.24673
1.30256
10
.85900
2.10265
1.292
2.262
.229

It was clear from the table 12 that the calculated value of
t (1.292) is less than the table value (2.262). So the null
hypothesis there is no significant difference in terms of

ICICI scrip return during pre and post merger periods is
accepted i.e., the company has not shown any significant
difference in the means of scrip return during pre and
post merger.

Table 13
Scrip Return of PATNI- EQ in NSE during Selected Pre and Post Merger Periods
Date of Merger: 12-05-11

Date
28-04-11
29-04-11
2-05-11
3-05-11
4-05-11
5-05-11
6-05-11
9-05-11
10-05-11
11-05-11
Mean score

Pre Merger Periods
Scrip Price
Scrip Return (%)
(Rs)
432.3
425.6
-1.55
423.7
-0.45
397.95
-6.08
380.3
-4.44
387.55
1.91
391.7
1.07
390.15
-0.40
388.2
-0.50
386.75
-0.37
-1.2

Post Merger Periods
Scrip Price
Scrip Return (%)
(Rs)
368.05
-2.48
350.25
-4.84
349.25
-0.29
335.1
-4.05
316.35
-5.60
323.4
2.23
329.8
1.98
352.1
6.76
332.4
-5.60
322.5
-2.98
335.4
4.00
0.99

Date
13-05-11
16-05-11
17-05-11
18-05-11
19-05-11
20-05-11
23-05-11
24-05-11
25-05-11
26-05-11
27-05-11
Mean score

Source: Computed Data
As would be seen from Table-13, in the pre merger period
there were only two positive returns whereas in post

merger period there were four positive returns were
recorded for PATNI- EQ. The mean return in pre merger
period was – 1.2 whereas in post merger it was 0.99.

Table 14
T-Test Result for Scrip Returns of PATNI- EQ

Details
Mean
Std. Deviation
N
Paired Mean Difference
Paired Std. Deviation
t-Calculated
t- Tabulated
Sig. (2-tailed)
Source: Computed Data

Variable -1
-1.2
2.54069
9

Since the calculated value (0.073) is less than the table
value (2.306), the null hypothesis is accepted i.e., the
company has not shown any significant difference in the
means of scrip return during pre and post merger.

Variable-2
-1.3
4.29630
9
.12
4.96430
.073
2.306
.944

return is minuscule i.e. all the selected companies’ scrip
have not witnessed any substantial difference in return
during the post merger period.
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Abstract
In recent years, an increase in consumer spending has resulted in a rise
in consumer credit in India to $2,408.3 billion in 2010-11. To maintain
adequate profit margins in such a highly competitive and risky business
environment, lending institutions must take measures to manage credit
risks. Hence banks need to develop automated computer-based credit
risk models that can assess the risk of credit default within lesser time and
cost. The paper attempts to assess the credit risk of retail NBFC borrowers
based on certain consumer-specific characteristics, as well as, loanspecific characteristics of borrowers. The objective of this paper is to find
out which are the most predictive variables affecting credit-worthiness of a
retail borrower. Data was collected Madhya Pradesh and Chhattisgarh.
Logistic Regression and Discriminant analysis were used. Similar results
were obtained by using both techniques. Results showed that only marital
status of borrower, source of loan, status of the borrower and tenure of
loan are the significant factors.

Introduction
Amid dynamic global macroeconomic conditions, credit risk is a dominant
source of risk for financial institutions and a subject of strict regulatory oversight
and policy framework. Given the increasing interdependencies in the global
economy, risk managers of commercial banks and non-banking financial
institutions alike, may well be interested in questions like “How credit managers
should manage their credit risk so that impact on the credit loss of a given
bank (or banks) in a given region if there were large unfavorable shocks to
equity prices, GDP or interest rates in that or other regions can be minimized?”

Key Words
Credit Risk Assessment,
Personal characteristics,
Loan characteristics,
Discriminant analysis,
Logistic regression

The expression consumer credit may be understood as a form of trade where
a person obtains money, goods or services and vouches to pay for this in the
future, adding a premium (interest) to the original value. Currently, consumer
credit is a large industry operating worldwide. Major retailers spur their sales
by supplying credit. Automobile companies, banks and other retail segments
utilize consumer credit lines as an additional alternative to make profit. On the
other hand, consumer credit injects resources into the economy, permitting
production and economic expansion of a country, thereby bringing development
to the nation (LEWIS, 1992: 2). However to make credit widely available does
not mean to distribute credit at random to all those requesting it; there are
factors associated to consumer credit which are crucial in the decision of
making credit. The large number of decisions involved in the consumer lending
business makes it necessary to rely on models and algorithms rather than
human discretion. Credit models are useful to evaluate the risk of consumer
loans. The application of the technique with greater precision of a prediction
model will provide financial returns to the institution.
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Literature Review
Researchers have tried to develop models to predict
timely loan repayment usually called as credit risk
modeling. In essence, a credit models provide an
estimate of a borrower’s credit risk – i.e. the likelihood
that the borrower will repay the loan as promised – based
on a number of quantifiable characteristics. Given its
widespread use in developed countries, the benefits of
credit risk modeling as well as the methodological issues
surrounding credit risk modeling are well established in
the academic literature.
ZHU Kong-lai and LI Jing-jing 2010 developed and
compared discriminant power and warning effect of
models based upon logistic regression and discriminant
analysis for assessing credit risk of listed companies.
Oluwarotimi O. Odeh & Allen M. Featherstone, 2006
developed credit risk model for agricultural loans. They
examined the performance of logistic regression, artificial
neural networks and adaptive neuro-fuzzy inference
system in predicting credit default using data from Farm
Credit System.
In a paper by Maria Aparecida Gouvêa 2007 a sample
set of applicants from a large Brazilian financial institution
was focused on in order to develop three models each
one based on one of the alternative techniques: Logistic
Regression, Neural Networks and Genetic Algorithms.
Finally, the quality and performance of these models are
evaluated and compared to identify the best one.
Ev•en Koèenda and Martin Vojtek, 2009 developed a
specification of the credit scoring model with high
discriminatory power to analyze data on loans at the
retail banking market. They applied Parametric and nonparametric approaches to produce three models using
logistic regression (parametric) and one model using
Classification and Regression Trees (CART,
nonparametric).
Peter V., and Peter R., 2006, identified income, financial,
demographic characteristics, and locational factors as

critical determinants of future risk and developed a credit
risk model based upon logistic regression technique.
Rationale
As we went through the literature review we got to know
that maximum of the work done on credit risk tends to
be focused upon non-retail loans such as corporate
lending, housing loans, credit card loans and minimal
amount of work has been done upon retail loans and
those models which were developed for retail loans were
focused upon assessing credit risk for banking
institutions. As far as different nature, different set of
regulations and different set of risks faced by NBFCs
are considered, it becomes obvious that different models
would be required for managing credit risk for NBFCs.
The risk management models, which are developed for
large business loans, analyze the overall Probability of
Default (PD) and Loss Given Default (LGD) of the entire
portfolio of retail loans, rather than ascertaining the risk
characteristics of a particular borrower (Allen et al., 2004).
But Consumer lending business needs a dynamic risk
management model because their portfolios are
heterogeneous. Thus here we are attempting to develop
a credit risk model that can predict credit default by a
retail NBFC borrower based upon certain consumer
specific and loan specific characteristics.
Objectives
1.

To identify the most predictive variables (personal
and loan-specific) affecting credit worthiness of retail
loan borrowers of NBFC.

2.

To develop consumer credit risk models to predict
credit default of retail loan borrowers of an NBFC
using two statistical techniques: Logistic Regression
and Discriminant Analysis.

3.

To compare the models developed, in terms of
identifying predictive indicators, degree of accurate
classification of defaulters, and significance of model.

Conceptualization of the Model
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Credit Default: If payments are not met for a number of
periods (typically three), the lender considers that the
borrower has decided to stop payment completely
(Quercia, R. G., & Stegman, M. A. (1992)). We have
converted this qualitative variable into quantitative one
on a nominal scale as: Defaulter and Non defaulter.

Loan source: In this classification, internal source of
loan refers to loan applications when brought to the
organization by its own on roll employees where as
alternate source of loan refers to when loan applications
are brought to the organization through alternate channels
that are external to organization i.e through outsourcing.
Such chhanels includes web based chhanels or other
business chains.

Consumer-Specific Characteristics:

Research Methodology

Marital status: Households most likely to default are
those headed by a person who is divorced or separated,
a single person or household as suggested by Burrows’
(1998), Vandell and Thibodean’s (1985). Marital status
is again a nominal variable with only two categories:
Married and Single

Design of the study: this is more of an exploratory study,
also a little descriptive in nature as it aims at determining
whether certain variables under study can be
successfully used to predict credit default in retail loans
and then to construct a model based upon significant
variables for predicting the probability of credit default by
a retail NBFC borrower.

Variables In The Model

Age: Avery, R. B., Brevoort, K. P., & Canner, G, (2004),
also considered age to be an important demographic
factor for predicting default. We have classified our sample
into four classes on basis of age as:20-30 years, 30-40
years, 40-50 years and 50-60 years.
Existing or New Borrower: The fact that the customer
is new or exisiting borrower of the instituion is a very
important factor in predicting loan default by a retail
customer because institutions extend loan further to only
those customers who have good track record of
performance of repayment in their previous interactions
with the institute. Thi huyen and Kleimeier S., 2007 in
their study also considered credit history of borrower with
the institution an important variable in developing credit
scoring model.
Occupation: Occupation appears to be important in
determining whether a borrower will default or not, with
office workers perhaps being the “safest” (Moffatt, P. G.
(2005). This being a qualitative variable, is measured on
a nominal scale as: salaried class and selfemployeed
class.
Loan specific characteristics:
Loan Tenure: We see as the tenure of loan increases,
probabilty of credit default also increases because the
financial and attitudnal characterstics of the borrower
that determine ability and willingness to repay loan can
change over the period of time( John M. Chapman). On
the basis of our data sample we have classified sample
as: Medium term loans: upto three years and Long term
loans: more than 3 years.
Loan amount: Loan amount can be a factor affecting
credit default by a retail cuatomer, because it is easier
to repay samller loan amount than the larger one ( John
M. Chapman) We have divided our sample into 2 classes
on basis of loan amount in terms of rupees as:10000 to
75000 and 75001 to 150000.

Data collection method: For this research we collected
primary data from a leading international NBFC’s various
branches located at Madhya Pradesh and Chhttisgarh.
Sample Design: The sampling frame comprised of
customers from Madhya Pradesh and Chhattisgarh region
to whom loan was disbursed with in a period of six
months ranging from January-to-August 2012 by a
leading National NBFC. Total number of such customers
was 5000. Quota sampling technique was used to
generate a final sample of 196 customers out of a
sampling frame of 5000.
Data descriptive statistics: Out of 197 customers 90
are defaulters where as 107 customers are non
defaulters. Out of total sample 68% are salaried
employees, 43% are existing borrowers, 88% are males.
136 of total 197 i.e. 69% customers are married.
Observing the loan characteristics we find that equal
number of applications has been sourced from internal
and alternate channels, 52% cases belong to a loan
amount up to Rs.75000 and only 27% cases are from
medium term loan.
Statistical tool applied: Based upon the findings and
techniques used by Simangaliso Biza-Khupe (2011),
Fennee Chong, Fareiny Morni, Rosita Suhaimi (2010),
Lee J., (2009), Maria Aparecida Gouvêa (2007), Srinvas
Gumparthi & Dr. Manickavasagam V.(2010) and ZHU
Kong-lai & LI Jing-jing(2010) we opt for using two
techniques for designing credit risk model, that are
logistic regression and discriminant analysis.
Results and Discussions
The section provides a summary of results obtained using
the two models. A comparison of the two models has
also been included below.

Logistic Regression Model

Y = In (P/1-P) = á + b1X1 + b2X2 + b3X3 + b4X4 + b5X5+ ………. bkXk+ ì
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Where, Y= binary dependent variable

Discriminant Analysis results summary:

p = probability of success, Xk= Independent variable k,
bk = parameter to be estimated

D = -1.467-(1.164 ebnbstatus) + (1.921 tenure) +
(.594 loansource) + (1.018 marital status)

Hypothesis:

Test of equality of group means table provides strong
statistical evidence of significant differences between
means of non defaulters and defaulters for existing
borrower new borrower status, tenure, loan source, loan
amount and marital status at p<.0001 level of significance.
The discriminate function revealed a significant
association between groups and existing borrower new
borrower status, marital status, loan source and loan
tenure and closer analysis of the structure matrix
(correlation of predictor variables with discriminant
function) (Annexure 4) revealed the same as existing
borrower new borrower status (-.557), marital status
(.264), loan source (.189) and loan tenure (.728), while
age (-.136), loan amount (.246), gender (.014) and
occupation (-.035) were proved to be poor predictors.
The standardized discriminant coefficients revealed that
order of factors in magnitude of their impact upon credit
default is loan tenure (.728) having highest impact
followed by existing borrower new borrower status (-.530),
marital status (.424) and at last loan source (.295). The
classification showed that overall 79.8% were correctly
classified (Annexure 3).

Null hypothesis: There is no significant effect of age,
gender, income, occupation, existing borrower new
borrower status, loan amount, and loan tenure and loan
source in predicting probability of credit default by a
borrower. Mathematically represented as:
H0:b1=b2=b3=b4=b5=b6=b7=b8=0
Alternate hypothesis: There is significant effect of age,
gender, income, occupation, existing borrower new
borrower status, loan amount, and loan tenure and loan
source on probability of credit default by a borrower.
H1: b1 ≠ b2

b3

b4

b5

b6

b7

b8

0

Logistic Regression Results Summary
Logit (p)=1.841 + 1.815 (EBNB status) - 2.845 (loan
tenure) - 1.07 (Loan Source) - 2.027 (marital status)
A test of the full model against a constant only model
was statistically significant, indicating that the predictors
as a set reliably distinguished between defaulters and
non defaulters (chi square = 87.582, p < .000 with df =
8). Thus null hypothesis was rejected. Nagelkerke’s R2
of .525 indicated a moderate relationship between
prediction and grouping. Prediction success overall was
80.9%. (Annexure 1) The Wald criterion (Annexure 2)
demonstrated that EBNB Status (p=.000), Loan Tenure
(p=.000), Marital Status (p=.003) and Loan source
(p=.015) made a significant contribution to prediction.
(Annexure 2) Age, Gender, Occupation and loan amount
were not significant predictors. EXP(B) depicts that a
new borrower are 6 times more likely to make a credit
default than existing borrowers, increase in loan tenure
by one month increases probability of credit default by
.058 times, customer whose loan application has been
brought by an internal source is .341 times more likely
to make a credit default than that brought by alternate
source and those who are single are having .132 times
less probability of credit default.
Discriminant Analysis:
DA involves the determination of a linear equation like
regression that will predict which Group the case belongs
to. The form of the equation or function is:
D= a + v1X1 + v2X2 + v3X3…. + viXi
Where D=discriminate function
v =the discriminant coefficient or weight for that variable
X =respondent’s score for that variable
a =a constant
i =the number of predictor variables
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Comparison of both the models:
Both the models can be majorly compared upon
these four points:
1. Significant predictor variables: Both the models
indicated that four out of eight predictor variables
can significantly predict credit default by a retail
NBFC borrower.
2. Interestingly, both the models indicated existing
borrower and new borrower status, loan tenure, loan
source and marital status can significantly predict
credit default.
3. Direction of impact of all four factors: Both the
models indicated the same movements of credit risk
in same direction in response to variation the
predictor variable.
Existing borrower new borrower status: New
Borrowers are more likely to be defaulter than existing
borrower.
Loan tenure: loans with longer duration are less
risky as customers having medium loan duration are
having greater probability of making a credit default.
Loan source: internal loan source is riskier than
alternate, i.e. customer whose loan application has
been sourced from internal sources has lesser
probability of making a credit default.
Marital status: married customers have a greater
probability of credit default than those who are single.
4. Percentage of accurate classification as shown
by classification matrix: Both the models

successfully classified defaulters as defaulters and
non defaulters as non defaulters up to an extent of
80.9% (logit model) and 79.8% (discriminant model).

Chapman J.M.,1940 “Factors Affecting Credit Risk in
Personal Lending”. National Bureau of economic
research.

5. Moreover significance of logistic regression
model was better than that of discriminant
model.

Chong, F., Morni, F. and Suhaimi, R. (2010).
“Demographic Factors and Repayment Performance
of NBFI Customers in Kuching”

Applicability of The Findings

David, J., (2001). “Modeling consumer credit risk”, IMA
journal of management mathematics (2001) 12, 139155

The results of the research can be employed by NBFCs
in balancing their retail credit portfolios among different
classes of borrowers based upon the characteristics
found to significantly affect credit default.
Limitations of The Research
1.

The findings can be applied only to NBFCs personal
loan segment.

2.

Some of the personal characteristics of borrowers
such income of borrower, number of dependents,
distance of home from NBFC office, availability of
permanent residence identified as important for
analyzing credit risk could not be included in the
research because of data availability constraint,
since the actual corporate data was collected, some
of the characteristics of borrowers couldn’t be
disclosed by them due to policy issues.

Fennee .C, Fareiny .M, Suhaimi R., 2010
“Demographic factors and repayment performance
of NBFI Customers in Kuching”
Gouvêa M. A., (2007). “Credit risk analysis applying
logistic regression, neural networks and genetic
algorithms models.” POMS 18th Annual Conference
May 4 to May 7, 2007, Dallas, Texas, U.S.A.,
Gumparthi S.,(2010), “Risk assessment model for
assessing NBFCs’ (asset financing) customers”
International journal of Trade, Economics and
Finance, vol. 1, no. 1, june, 2010 2010-023
Lee J., (2009), “Racial/Ethnic disparities in household
debt repayment”, The Ohio State University

Further Scope of Study

Lewis, E. M. (1992) An Introduction to Credit Scoring.
San Rafael: Fair Isaac and Co., Inc.

1. Credit risk model that we have tried to develop can
be further refined by excluding insignificant variables
and including more factors that can be significant
predictors of credit default.

Koèenda E., and Vojtek M., (2009). “Default Predictors
and Credit Scoring Models for Retail Banking”,
CESIFO working paper no. 2862, category 12:
empirical and theoretical methods.

2. Similar model can be developed for credit card,
mortgage, vehicle loans and other sub segments of
personal loans.

Moffat, P. G. (2005) “Hurdle Models of Loan Default”,
Journal of the Operational Research Society

Conclusion
In this research we identified the factors that can be
significant in predicting credit default by a retail borrower
of NBFC using logistic regression and discriminant
analysis. Both the models gave similar results. Our
results showed that NBFCs should rely more upon
alternate sources of loan rather than increasing internal
sources, they should focus their resources upon retaining
existing borrowers rather than exploring new borrowers,
increase proportion of medium term loans in their portfolio
and also percentage of single customers as compared
to married ones.
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Abstract
“WINNERS DONOT DO DIFFERENT THINGS RATHER THEY DO THINGS
DIFFERENTLY”- is the mantra for corporate to be successful in the current
competitive world. The business environment has changed to a great extent
within the past few decades. Very few corporate think of defensive strategy and
a maximum number of corporate goes for aggressive method of doing
business. Keeping the above mantra in mind, corporate have to distinguish
themselves in terms of modernism and creativeness or else in the very near
future they will lose their market share and will be forced by the environment to
close their business. There are various ways to expand business but the most
common is corporate restructuring which may include strategic acquisition or
merging with another business, joint venture or even tie-ups.
This paper focuses on why the companies go for Strategic Alliance, types of
alliances, process of alliances, factors to be considered before successful
alliances, pitfall of alliances and a case study.

Introduction
Growth is always essential for the survival of a business concern. A concern is
bound to die if it does not try to enlarge its activities in related or unrelated
areas. Enlarging its activities requires a lot of thought because it will have a
long impact profitability and solvency of the company. There are various ways
to enlarge its related or unrelated activities in order to have presence in this
competitive world. One of the ways is to adopt the restructuring strategy as per
their requirements and needs. In the current scenario lots of restructuring strategy
is available like Consolidation, Mergers and Acquisitions, tie-ups, strategic
alliance or even the companies can go for corporate downsizing such as SpinOff, Split-Off, Split –Up, Equity Carveouts etc.

Keywords
Strategic alliance, corporate restructuring, partner
assessment

Restructuring is the corporate management term for the act of reorganizing the
legal, ownership, operational, or other structures of a firm or company for the
purpose of making it more profitable, or better organized for its present needs.
It simply means the series of process to restructure asset structure, financial
structure, and corporate governance, helping the survival and the growth of a
corporation. The corporate restructuring is similar to medical surgery, as the
aim of medical surgery lies in the recuperation of a patient; similarly the aim of
a corporate restructuring is the therapy of a distressed company. As the patient
needs a hospital to be recovered, the sick company requires a restructuring
vehicle to be rehabilitated. It is a method of dealing with sick companies based
on the professional analysis.
Strategic Alliance:
Nike, the largest producer of athletic foot wear in world, does not manufacture a
single shoe. Gallo the largest wine company in earth doesn’t grow even a single
grape. Boeing, the pre-eminent aircraft manufacturer makes little more than cockpit
and wing bits. “How can this be?” you may think. These companies like may other
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companies have entered into strategic alliances with their
suppliers to do much of their actual production and
manufacturing for them. Strategic alliances are among
the various options which companies can use to achieve
their goals; they are based on cooperation between
companies (Mockler, 1999). Strategic alliances are
agreements between companies that remain independent
and are often in competition.
A Strategic Alliance is an agreement between two or
more organizations to cooperate in a particular business
activity or to pursue a set of agreed upon goals or to
meet a critical business need, so that each benefits from
the strengths of the other, and gains competitive
advantage while remaining independent organizations.
For example, an oil and natural gas company might form
a strategic alliance with a research laboratory to develop
more commercially viable recovery processes. A clothing
retailer might form a strategic alliance with a single
clothing manufacturer to ensure consistent quality and
sizing. A major website could form a strategic alliance
with an analytics company to improve its marketing
efforts.
Partners may provide the strategic alliances with various
resources such as products, distribution channels,
manufacturing capability, project funding, capital
equipment, expertise and knowledge or intellectual
property. The alliance is a co-operation or collaboration
which aims for a synergy where each partner hopes that
the benefits from the alliance will be greater than those
from individual efforts. The alliance often involves
technology transfer (access to knowledge and expertise),
economic specialization, shared expenses and shared
risk.
Strategic alliances have evolved quickly over the last few
decades:


In the 70’s: the main factor was the performance
of the product. Alliances aimed to acquire the
best raw materials, the lowest costs, the most
recent technology and improved market
penetration internationally, but the mainstay was
the product.



In the 80’s: the main objective became
consolidation of the company’s position in the
sector, using alliances to build economies of
scale and scope. In this period there was a true
explosion of alliances. The alliance between
Eastman Kodak and Canon, which allowed
Canon to produce a line of photocopiers sold
under the Kodak brand; an agreement between
Toshiba and Motorola to combine their respective
technologies in order to produce
microprocessors.
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In the 90’s: collapsing barriers between many
geographical markets and the blurring of borders
between sectors brought the development of
capabilities and competencies to the centre of
attention. It was no longer enough to defend
one’s position in the market. It became
necessary to anticipate one’s rivals through a

Srusti Management Review, Vol -V, Issue - II, July-2012

constant flow of innovations giving recurrent
competitive advantage.
Reasons to form Strategic Alliance:
A strategic alliance occurs when two or more businesses
join together for a set period of time. The businesses are
not usually in direct competition, but have similar products
or services that are directed toward the same target
audience. There are various reasons for the corporate to
create a strategic alliance. Some of them are as follows:


To offer customers a larger variety of products or
services. This will allow us to spend less time and
money developing new products to sell as well as to
offer your existing customers more back-end and
upsell products which will increase your sales and
profits.



To increase the number of sales people promoting
business. By working with other businesses and
leveraging their sales staff, business won’t have to
spend time and money on hiring new employees.



To increase the effectiveness of your marketing and
advertising budget as under a strategic alliance we
both will share the advertising and marketing costs.



To beat the competition by selling to a larger target
audience as it will increase the total number of
existing customers to whom firm can sell products
and services too.



To exchange endorsements with your alliance
partners. You’ll add more credibility to your business
and gain your potential customers trust to buy.



To access to global markets and expand business
more rapidly as new products and services can be
delivered faster with a larger work force.



Complexity is increasing, and no one organization
has the required total expertise to best serve the
customer. So to solve customer’s problems faster
with a larger base of customer service executives. It
will also help to also learn new ways to improve
customer service from alliance partners.



To have a larger number of “strategic thinking”
people; this will allow both businesses to come up
with profitable business ideas quicker than before.



Organic growth alone is insufficient for meeting most
organizations’ required rate of growth.



Partnerships can defray rising research and
development costs.

Types of Strategic Alliances:
An alliance may be seen as the ‘joining of forces and
resources, for a specified or indefinite period, to achieve
a common objective’. There are seven general areas in
which profit can be made from building alliances.
Collaborative agreements between businesses can take
a number of forms and are becoming increasingly
common as businesses aim to get the upper hand over
their competitors. The main types of strategic alliances
are listed below:







Joint Ventures: A joint venture is an agreement by
two or more parties to form a single entity to
undertake a certain project. Each of the businesses
has an equity stake in the individual business and
share revenues, expenses and profits. Joint ventures
between small firms are very rare, primarily because
of the required commitment and costs involved.
Outsourcing: The 1980s was the decade where
outsourcing really rose to prominence, and this trend
continued throughout the 1990s to today, although
to a slightly lesser extent. “Outsourcing and
globalization of manufacturing allows companies to
reduce costs, benefits consumers with lower cost
goods and services, causes economic expansion
that reduces unemployment, and increases
productivity and job creation.”
Affiliate Marketing: Affiliate marketing has exploded
over recent years, with the most successful online
retailers using it to great effect. The nature of the
internet means that referrals can be accurately
tracked right through the order process. Amazon was
the pioneer of affiliate marketing, and now has tens
of thousands of websites promoting its products on
a performance-based basis.



Technology Licensing: This is a contractual
arrangement whereby trade marks, intellectual
property and trade secrets are licensed to an external
firm. It’s used mainly as a low cost way to enter
foreign markets. The main downside of licensing is
the loss of control over the technology – as soon as
it enters other hands the possibility of exploitation
arises.



Product Licensing: This is similar to technology
licensing except that the license provided is only to
manufacture and sell a certain product. Usually each
licensee will be given an exclusive geographic area
to which they can sell to. It’s a lower-risk way of
expanding the reach of your product compared to
building your manufacturing base and distribution
reach.



Franchising: It is an excellent way of quickly rolling
out a successful concept nationwide. Franchisees
pay a set-up fee and agree to ongoing payments so
the process is financially risk-free for the company.
However, downsides do exist, particularly with the
loss of control over how franchisees run their
franchise.



Distributors: If you have a product one of the best
ways to market it is to recruit distributors, where
each one has its own geographical area or type of
product. This ensures that each distributor’s success
can be easily measured against other distributors.



Distribution Relationships: This is perhaps the most
common form of alliance. Strategic alliances are
usually formed because the businesses involved
want more customers. The result is that crosspromotion agreements are established.

Some Examples of Relevant Strategic Alliances


Advanced Micro Devices (AMD) and Beijing
University Founder Group — in an effort to increase
its market share in China AMD had formed an alliance
with the Founder Group. The latter will make and
sell computers based on AMD’s 64-bit
microprocessors; while AMD sees this move as a
way to make a new start to its business in China.
Founder Group sees the alliance as a response to
increased competition from Intel, which has
dominated the local market.



Jamba and Chinadotcom – both sides are looking to
the partnership as a way to expand their markets.
Chinadotcom hopes to further expand its distribution
platform for wireless products, particularly its inhouse developed wireless applications, to Europe
and the United States. Jamba (European wireless
entertainment provider) expects to expand into the
mobile data services markets in Greater China by
using Chinadotcom’s presence in Hong Kong, the
mainland and Taiwan.



Yahoo and Sina — Sina (the leading mainland internet
portal) and Yahoo have teamed up to offer auction
services in China. The co-branded website will provide
services for small- and medium-sized businesses in
China and offer auctions and fixed-price sales. The
partnership will leverage the two companies’
respective user bases. Sina has 83 million registered
users; Yahoo’s China traffic figures are estimated to
be 78 million. The alliance also combines Yahoo’s
expertise and technology in the auction platform with
Sina’s market reach and brand in China.



HP and Red Flag Software – Red Flag Software
(China’s state-backed Linux distributor) and HP
announced a joint agreement to promote the use of
Linux in the Chinese enterprise market. The two
companies are to set up a Linux laboratory at the
HP Experience and Solution Center in Beijing. The
center will be used for testing products and for other
R&D. Even though China is HP’s fastest growing
market in Asia, the company is looking to accelerate
development of its sales and marketing infrastructure
outside of major cities such as Beijing and Shanghai
and into second-tier cities (such as Chengdu and
Xian) and third-tier cities (with populations under 5
million) to take advantage of the increased purchasing
power in these places. The strategy is to partner
with mainland systems integrators and professional
distributors and to focus on the growing use of the
Linux operating systems in large and small
enterprises, as well as by the government.



HP and Hon Hai — Hon Hai Precision Industry Co.,
Ltd. of Taiwan and Hewlett-Packard recently
announced a strategic partnership in their customersupplier relationship. The agreement is for codeveloping new products. Until now, Hon Hai has
simply produced HP products according to HP’s
designs. The alliance appears to reflect a revised
strategy for HP, after Carly Fiorina’s departure, to
address mounting competitive pressure from rivals,
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particularly the quickly rising Lenovo of mainland
China. The partnership also shows Hon Hai’s
determination to shift itself into a technology
developer from a pure manufacturer. Although they
have not announced what products they will seek to
co-develop, it is believed they will focus on consumer
electronics such as LCD’s, DTV’s, digital music
players, as well as nanometer materials and
nanometer cells.
Stages of Alliance Formation:

marketing and distribution. The cost of entering an
international market may be beyond the capabilities
of a single firm but, by entering into a strategic
alliance with an international firm, it will achieve the
benefit of rapid entry while keeping the cost down.
Choosing a strategic partnership as the entry mode
may overcome the remaining obstacles, which could
include entrenched competition and hostile
government regulations.


Shared risks: Risk sharing is another common
justification for undertaking a cooperative
arrangement. When a market has just opened up,
or when there is much ambiguity and instability in a
particular market, sharing risks becomes most
important. The competitive nature of business makes
it difficult for business entering a new market or
launching a new product, and forming a strategic
alliance is one way to reduce or control a firm’s risks.



Shared knowledge and expertise: Most firms are
competent in some areas and lack expertise in other
areas; as such, forming a strategic alliance can allow
ready access to knowledge and expertise in an area
that a company lacks. The information, knowledge
and expertise that a firm gains can be used, not just
in the joint venture project, but for other projects and
purposes. The expertise and knowledge can range
from learning to deal with government regulations,
production knowledge, or learning how to acquire
resources. A learning organization is a growing
organization.



Synergy and competitive advantage: Achieving
synergy and a competitive advantage may be another
reason why firms enter into a strategic alliance. As
compared to entering a market alone, forming a
strategic alliance becomes a way to decrease the
risk of market entry, international expansion,
research and development etc. Competition becomes
more effective when partners leverage off each other’s
strengths, bringing synergy into the process that
would be hard to achieve if attempting to enter a
new market or industry alone.

A typical strategic alliance formation process involves
these steps:


Strategy Development: Strategy development
involves studying the alliance’s feasibility, objectives
and rationale, focusing on the major issues and
challenges and development of resource strategies
for production, technology, and people. It requires
aligning alliance objectives with the overall corporate
strategy.



Partner Assessment: Partner assessment involves
analyzing a potential partner’s strengths and
weaknesses, creating strategies for accommodating
all partners’ management styles, preparing
appropriate partner selection criteria, understanding
a partner’s motives for joining the alliance and
addressing resource capability gaps that may exist
for a partner.



Contract Negotiation: Contract negotiations involves
determining whether all parties have realistic
objectives, forming high calibre negotiating teams,
defining each partner’s contributions and rewards as
well as protect any proprietary information,
addressing termination clauses, penalties for poor
performance, and highlighting the degree to which
arbitration procedures are clearly stated and
understood.





Alliance Operation: Alliance operations involves
addressing senior management’s commitment,
finding the calibre of resources devoted to the
alliance, linking of budgets and resources with
strategic priorities, measuring and rewarding alliance
performance, and assessing the performance and
results of the alliance.
Alliance Termination: Alliance termination involves
winding down the alliance, for instance when its
objectives have been met or cannot be met, or when
a partner adjusts priorities or re-allocates resources
elsewhere.

Benefit of the Strategic Alliances
There are four prospective benefits that international
business may realize from strategic alliances:


Ease of market entry: Advancement in
telecommunications, computer technology and
transportation has made entry into foreign markets
much easier. Entering foreign markets further confers
benefits such as economies of scale and scope in
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In retail, entering a new market is an expensive and time
consuming process. Forming strategic alliances with an
established company with a good reputation can help
create favorable brand image and efficient distribution
networks. Even established reputable companies need
to introduce new brands to market. Most times smaller
companies can achieve speed to market quicker than
bigger and more established companies. Leveraging off
the alliance will help to capture the shelf space which is
vital for the success of any brand.
Biggs (2006) identifies the following as key factors that
determine the success of a strategic alliance, which are
presented in the following figure:

Seven features of successful strategic alliances






Values: To be successful in an alliance the
organizations need to hold a shared set of values
about the cause they are championing and about
ways of working together. These values will influence
the way the parties approach the alliance and how
they work together.
Leadership: Partnerships require champions in
each of the participating organizations, and these
individuals need to take direct responsibility for
achieving the partnership goals. Partnerships also
require the unequivocal support of the leaders of the
participating organizations.
Clarity of mission and strategy: Strategic alliances
need a compelling mission, realistic objectives and
a clear strategy for achieving them. Each partnership
needs to have great clarity over its goals, achievable
objectives with win-win opportunities for both
organizations.



Board commitment: The boards of all participating
organizations need to be strongly committed to the
partnership and willing to support it through the good
times and the difficult times.



Resources: Strategic alliances need to be properly
resourced and there needs to be great honesty and
realism about the time and financial commitments
each organization will have to make to the
partnership. When it comes to reporting on how the
resources have been applied, the financial reports
need to be tailored to the needs of the partnership
and not to necessarily follow the standard reporting
formats of the participating organizations.



Open and honest communications: Managers
need to recognize that many different stakeholders
such as funders, board and committee members,
staff, chapters and volunteers, may be affected by a
strategic alliance. Each requires regular and thorough
communication. Formal communications should be
supported by plenty of informal communication,
ideally at board, senior management and staff levels.



Commitment to good faith negotiations: When
the alliance is being established there should be
three ground rules. Without prior agreement of all
partners:


there should be no material changes in the
partnership proposition



negotiators must be named and there should be
no changes during negotiations



there must be no negotiations with other external
parties.

Reason for failure of strategic Alliances:
Market-related factors causing strategic alliance
failure
Since market is competitive and transnational,
market behaviors should be realized by carrying out
contracts and result of transactions is exchange
and distribution of benefits. All these features are
also possessed by strategic alliances. Factors
related to these features and causing alliance failure
are called market-related factors.


Inside competition of the alliance partners: The
first market-related characteristic of strategic alliance
is that there exist a lot of inside competitions, which
is the basic factor that makes the alliance unstable
and aborted. No matter the collaboration is
manufacture alliance or marketing alliance set up
by mutual competitive firms, or R&D alliance set up
by firms that complement resources mutually and
share in risks, it will face risk of failure because
each side has an egotistical opportunism behavior.
Collective benefits from an alliance are typically
future-oriented and uncertain, while opportunity costs
from cheating are more immediate and often
tangible, which further aggravates opportunistic
tendencies in an alliance. The inside competition
will motivate the partners to pursue private interests
at the expense of the other partner. Bleeke and Ernst
reported that the success rate for alliances between
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competitors is only one in three. This is the
underlying factor making alliance demise.




Contract Incompleteness: The second marketrelated characteristic of strategic alliance is the
need for contracts serving as cooperative foundation.
However, contract is always incomplete, which can
probably promote opportunistic behavior in partner
enterprises and pose a threat for the existence of
the alliance. When choosing a strategic partner
before signing the contract, an enterprise will face
the risk of reverse choice. Before setting up an
alliance, an enterprise will thoroughly examine and
evaluate the partner’s value, resource and capability,
though, it is impossible to know all of its aspects,
especially in the case that the partner enterprise
deliberately conceals its information. Thus it is
difficult for the firm to prevent enterprise that has no
value in cooperation or with evil intentions entering
the alliance. After signing the contract, the enterprise
will also be confronted with the risk of partner’s moral
hazard in carrying out the contract. Since it is
impossible for the contract to include all the details
of an alliance, “blind areas” in the contracts are
inevitable. If the partner imposes on these “blind
areas” to obtain private benefits or plagiarize other
side’s tacit knowledge to improve its own
competition advantage, this will inevitable cause
trust crisis within the alliance and lead to its eventual
dissolution.
Unfair exchange of resources and distribution
of benefits: The third market-related characteristic
of strategic alliance is that partners need to mutually
exchange resources and distribute benefits between
each other, which pose as one of the underlying
factors causing failure of alliances. The equity is
the basic situation to alliance success. In the
beginning stage, each side of alliance invests its
own resources as precondition of cooperation; when
outcome stage comes, besides common benefits,
each partner gains its private benefits, for example
the partner applies the knowledge learned from the
alliance to other interrelated area outside the
alliance, which is called the alliance spill-over effect.
Each side will evaluate and compare its own input
and outcome with those of the other side. If finding
itself in inferior position, the partner will bargain with
the other to revise the contracts for the equity. If
bargain proves a collapse, the inferior firm will
necessarily withdraw from the alliance. Besides the
distribution mechanism, distribution of benefits has
some considerations on the firm’s absorptive ability.
In the knowledge-based alliance, the partner who
learns fast will surely obtain more benefits in the
alliance. Therefore, for the discrepancy of the
partners’ congenital absorptive ability, it is
impossible to completely solve the unfair distributing
problem with the institution and contracts.

Hierarchy-related factors causing strategic alliance
failure
The hierarchy is the social entity made up of people to
realize some specific economic goals. It has structures,
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cultures and coordination institution, and at the same
time it is influenced by the external environment changes.
As a loose intermediary hierarchy, the strategic alliance
has same characteristics as the hierarchy. The factors
related to these characteristics which causing the
strategic alliance failure is called hierarchy-related factors.


The alliance strategy: Strategic alliance is the
firm’s strategy, furthermore is the coordinate strategy
between cooperative firms, thus the alliance strategy
is influenced by the strategies of the alliance
partners. However, the strategy is also the firm’s
response to the frequently changing environment.
Especially with the development of economic
globalization, enterprises (especially the
multinational corporation) are facing much more
uncertainties, so their strategies must be adjusted
constantly to adapt to the external environment
changes. If partners cannot reach an agreement with
their strategies adjustment, and even have conflicts
in the alliance future strategic objective, the alliance
will hence face the risk of dissolution. The studies
in McKinsey & Co. showed that 50 percent of the
alliance’s dissolution could be attributed to the
strategic disagreement.



The agency problems in the alliance: Second
hierarchy-related characteristic of strategic alliances
is it’s inside principal-agent relation; which will
inevitable incur the agency problems. Underlying
causes for such problem is the different objectives
and attitudes towards risks held by parent enterprise
and alliance managers. Parent enterprise
establishes the alliance with the purpose of winning
incomes or improving its own competitiveness; while
alliance managers may concern more about
personal incomes. Besides, alliance managers
usually hold high position and decent income in the
parent firm and they will suffer less if the alliance
dissolves. That’s why his attitude towards risks of
alliances is always above the general personal
levels.



The alliance governance structure: The third
strategic alliance hierarchy-related characteristic of
strategic alliances is featured by its certain
governance structure. Strategic alliance includes
equity alliance and non-equity alliance in terms of
governance structure. Equity alliance consists of
joint venture and equity investment and non-equity
alliance is made up of bilateral non-equity alliance
and unilateral non-equity alliance. The exit barrier
of equity alliance is higher than that of non-equity
alliance. Thus, it is more stable. In the past few
years, due to the high rate of exit barrier and the
great risk of tacit knowledge transferring to the
partner in the equity alliance, more and more firms
tend to adopt more loosely-organized non-equity
alliance. In non-equity alliance, the cooperative
enterprises establish cooperative relation mainly by
contract but not invest on assets. The coordination
is emphasized in this kind alliance, thus partners
have more strategic flexibility and self-determination.
But the deficiency of contract-related alliances is

its low exit barrier and the weak control by the parent
enterprise. The present high failure rate of alliances
is significantly related to the prevalent contracted
structural pattern.


The alliance culture and institution: Managers
and staff in the alliance are usually from different
parent companies. Companies represented by them
are probably located in different countries and areas
and thus have their distinctive background institution
and cultures. Therefore, it is natural that managers
in an alliance may have some discrepancies in
values, administrative decisions, ways of operation
management and understanding about the
institution. Cooperation between enterprises with
similar cultures may incur less misunderstandings
and contradictions and brings in relatively high
efficiency and benefits. On the contrary, cooperation
between companies with different cultures may be
accompanied by serious conflicts and frictions,
which, in some extreme cases, may cause
difficulties in mutual communication and even crisis
in mutual trust and eventually, failure of the alliance.
In alliances between multinational companies,
cultural conflicts are commonplace. They are one
of the major factors responsible for the failure of
alliances.



Internal communicative mechanism of strategic
alliances: The last feature embodying the
organized characteristics of strategic alliances is
its internal communicative mechanism. First,
communication may help partners get to know
whether the other side obeys the contract and
whether it has opportunistic behaviors, which
enhance sense of trust between each other. Second,
communication helps to eliminate cultural
differences, misunderstandings and conflicts within
the alliance, harmonize strategic objectives between
enterprises and ensure a healthy growth of the
alliance. Alliances lacking in communication will
surely set foot on a way of dissolution.

global electronics industry. In early 1990s Toshiba signed
a co-production agreement for light bulb filaments with
GE. Jack Welch, the legendary former CEO of GE, was
Toshiba’s admirer. According to him, a phone call to Japan
was enough to sort out problems if and when they arise,
in no time. Since then, Toshiba formed various
partnerships, technology licensing agreements and joint
ventures. Toshiba’s alliance partners include Apple
Computers, Ericsson, GE, IBM, Microsoft, Motorola,
National Semi Conductor, Samsung, Siemens, Sun
Microsystems and Thomson. Toshiba formed an alliance
with Apple Computer to develop multimedia computer
products. Apple’s strength lay in software technology,
while Toshiba contributed its manufacturing expertise.
Toshiba created a similar tie-up with Microsoft for hand
held computer systems. In semiconductors, Toshiba, IBM
and Siemens came together to pool different types of
skills. Toshiba was strong in etching, IBM in lithography
and Siemens in engineering. The understanding among
the partners was limited to research. For commercial
production and marketing the partners decided to be on
their own. In flash memory, Toshiba formed alliances with
IBM and National Semi Conductor. Toshiba’s alliance
with Motorola has helped it become a world leader in the
production of memory chips. The tie-up with IBM has
enabled Toshiba to become a world’s largest supplier of
colour flat panel displays for notebooks. Toshiba believes
in a flexible approach because some tension is natural
in business partnerships, some of which may also sour
over time. Toshiba executives believe that the relationship
between the company and its partner should be like
friends, not like that of a married couple. Toshiba senior
management is often directly involved in the management
of strategic alliances. This helps in building personal
equations and resolving conflicts.
Current Trends and Future Implications


Strategic alliances are no longer a strategic option
but a necessity in many markets and industries.
Dynamic markets for products and technologies,
coupled with the increasing costs of doing business,
have resulted in a significant increase in the use of
alliances.



Strategic alliances are increasingly becoming an
important part of overall corporate strategy, as a way
to grow product and service offerings, develop new
markets and leverage technology and R&D.



Strategic alliances are an indispensable tool in
today’s competitive business environment. No longer
can companies afford ad hoc approaches to alliance
formation and management, any more than they can
rely on a small number of talented alliance
managers.



Many global companies have multiple alliances,
some global, requiring coordination with numerous
partners. Companies are also finding benefits to
partnership with competitors. How are these
companies managing this competition? What are
they doing to develop a working relationship yet still
protect them? The must be created by creating
customer value through partnerships, managing

External environment factors causing strategic
alliance failure
Since market-related factors and hierarchy-related factors
are all related to characteristics of alliances themselves
they are called internal factors. Besides, failure of
alliances is also influenced by changes and uncertainties
of the outside environment, which are external factors
causing the failure. Such environmental factors include
changes of economic environment, such as decrease of
raw material supply and market demand; technological
environment, like technological progress and innovation
and institutional environment, like interference from the
government and establishment of anti-monopoly law.
Strategic Alliance Policy of Toshiba
Toshiba firmly believes that a single company cannot
dominate any technology or business by itself. Toshiba’s
approach is to develop relationships with different partners
for different technologies. Strategic alliances form a key
element of Toshiba’s corporate strategy. They helped the
company to become one of the leading players in the
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alliances with competitors, managing global
alliances.




New insights on alliance management tools and
strategies, focusing on: leveraging differences with
partners to create value, dealing with the internal
challenges of making your partnerships succeed,
managing the day-to-day challenges of alliances
with competitors.
Risk management is a companywide concern and
strategic alliances have their share of risks. Insights
on managing risks in alliances includes managing
reputation and relationship risks; risk assessment
and legal issues in alliances; intellectual property
protection; dealing with breaches of alliance
contracts; termination triggers; when and how to
exit an alliance with minimal risk.
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Role of HR in Mergers and Acquisitions

Abstract
Mergers and Acquisitions (M&A) have become the dominant mode of growth
for firms seeking competitive advantage. As M&A continues globally, companies
involved have the opportunity for increased involvement of HR. Mergers and
acquisitions (M&A) have been a popular strategy for organizations to
consolidate and grow for more than a century. However, research in this field
indicates that M&A are more likely to fail than succeed, with failure rates
estimated to be as high as seventy-five percent. People-related issues have
been identified as important causes for the high failure rate, but these issues
are largely neglected until after the deal is closed. Literature suggests that a
larger role for HR professionals in the M&A process would enable organizations
to identify potential problems early and devise appropriate solutions. This paper
attempts at explaining the role of HR in M&A and explores the challenges and
opportunities for HR professionals in M &A, both from domestic and crossborder perspectives.

Introduction
Mergers and acquisitions are increasingly being used by firms to strengthen
and maintain their position in the market place. They are seen by many as a
relatively fast and efficient way to expand into new markets and incorporate
new technologies. Regardless of industry, however, it appears that it has become
all but impossible in our global environment for firms to compete with others
without growing and expanding through deals that result in mergers or
acquisitions (Lucenko, 2000; Galpin and Hemdon, 1999; Deogun and Scannell,
1998, 2001). The deals between many of the largest and most successful
global firms such as Daimler–Chrysler, Chase–J.P. Morgan, McKinsey–
Envision, UBS–Paine Webber, Credit Sussie–DLJ, Celltech–Medeva, SKB–
Glaxo, NationsBank–Bank of America, AOL–Time Warner, Pfizer–Warner
Lambert, Nestle´–Purina, Deutsche Telekom–Voice Stream and GE–Honeywell
attest to this belief (Seriver, 2001; Fairlamb, 2000a; Lowry, 2000; Tierney and
Green, 2000; Vlasic and Stertz, 2000a; Timmons, 2000; McLean, 2000; Ewing,
2000a,b,c; Barrett, 2000a; Silverman, 2001; Tompkins, 2001).

Keywords
Competitive advantage,
globalization, mergers,
acquisitions, strategic HRM
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Table -1
List of mergers/acquisitions in service sector

Source: Rizvi, Yasmeen, Human capital development role of Human Resource (HR) during mergers and acquisitions,
African Journal of Business Management Vol. 5(2), p.268, 18 January, 2011
Thus, the future appears to be ripe for a continuation of
the trend for annual increases in merger and acquisition
(M&A) activity. Yet their success is by no means assured.
To the contrary, a majority fall short of their stated goals
and objectives. While some failures can be attributed to
financial and market factors, a substantial number can
be traced to the neglected human resource issues and
activities. Numerous studies confirm the need for firms
to systematically address a variety of human resource
issues and activities in their merger and acquisition
activities.
Mergers and Acquisitions (M&A s) have become the
dominant mode of growth for firms seeking competitive
advantage in an increasingly complex and global
business economy. With the advent of globalization,
mergers and acquisitions have become rampant in the
various sectors of industry. As Mergers and Acquisitions
activity continues to step up globally, Companies involved
in these transactions have the opportunity to adopt a
different approach including the increased involvement
of HR. Mergers and acquisitions (M&A) have been a
popular strategy for organizations to consolidate and grow
for more than a century. However, research in this field
indicates that M&A are more likely to fail than succeed,
with failure rates estimated to be as high as seventy-five
percent. People-related issues have been identified as
important causes for the high failure rate, but these issues
are largely neglected until after the deal is closed. One
explanation for this neglect is the low involvement of
human resource (HR) professionals and the HR function
during the M&A process.
Human Resources role in Merger and Acquisition
transactions can have a critical impact on deal
outcomes. Factors such as the success and failure rates
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of Merger and Acquisition, motives of merger and merger
types and provide significant insight into the reasoning
for the exceptional role of HR in M&A deals. In spite of
the literature supporting the critical importance of Human
Resources involvement in all phases of a transaction for
the execution of successful M&A, the empirical evidence
suggests that there is little actual participation of Human
Resources at the strategic level.
Employers now recognize that human resource issues
are the primary indicator of the success or failure of a
deal. Benson. (Armour, 2000). The management of the
human side of M&A activity, however, based upon the
failure rates of M&As, appears to be a somewhat
neglected focus of the top management’s attention.
‘Many mergers do not create the shareholder value
expected of them. The combination of cultural differences
and an ill-conceived human resource integration strategy
is one of the most common reasons for that failure. Given
the well-publicized war for talent, I am constantly
surprised by how little attention is paid to the matter of
human capital during mergers,’ says David Kidd, a partner
at Egon Zehnder International in Chicago. (Light, 2001)
Theoretical frameworks for explaining M&A success and
failure have traditionally focused on financial and
strategic factors, for example the degree of “strategic fit”
or industry relatedness between the acquiring and the
target firm. Only recently, research endeavors have
begun to analyze the “softer”, less tangible social,
cultural, and psychological issues involved in integrating
merging or acquired firms. Factors such as cultural fit,
the pattern of dominance between merging firms,
management style similarity, combining firms’ preferred
mode of acculturation, and the social climate surrounding
a merger or an acquisition have increasingly been

recognized to be of critical importance to M&A success
and failure.
a) Literature Review
Selden and Colvin (2003) stated that 70 - 80% of
acquisitions fail, meaning that they create no wealth for
the share owners of the acquiring company. Successfully
integrating the target and the acquirer’s businesses after
the transaction closes is critical to achieving the goal of
the combination, which is, making the new entity worth
more than the sum of its parts. One of the ways to
accomplish this is to effectively implement the required
changes and address the related dynamics occurring in
the new entity. Most mergers and acquisitions deals fail
to accomplish many of the strategic objectives so
optimistically projected in the initial announcements.
Schmidt (2003) has identified five major roadblocks to
merger and acquisition (M& A) success, the last three
of which are HR issues: Inability to sustain financial
performance (64%), loss of productivity (62%),
incompatible cultures (56%), loss of key talent (53%)
and clash of management styles (53%). According to
Marks (1997), human resource professionals should take
an active role in educating senior executives about HR
issues that can interfere with the success of the merger
and with meeting key business objectives. His work has
stated the important role of HRD to smoothen the
transition.
It has been found in a survey (Schmidt, 2003) that there
is a strong direct correlation between human resource
involvement and ‘success’ in mergers and acquisitions.
Since changing an organisation ultimately comes down
to changing the practices, attitudes, and behaviors of

the people who compose it, human resources
departments are an essential component of change
management. According to a study done by KPMG
international on mergers and acquisition found that around
75 percent to 83 percent of the mergers fail (PR
Newswire, 1999). Here we mean failure as lowered
productivity, labour unrest, higher absenteeism, and the
loss of shareholder value. And in some of the cases, it
could also be inferred as the well publicized dissolution
of combination of the above mentioned factors. As
evident from above, human resources could be easily
identified as one of the potential factor in M&A failure (A
& Shin, 2004) (Sthal & Mendenhall, 2004) (Weber,
Shenkar, & Raveh, 1996). With the focus towards
integration of human capital during merger and
acquisitions, human resource (HR) managers are coming
more into the picture, and organisations expect them to
play a more strategic role, especially so in the case of
extensive organisational changes (Bjorkman &
Soderberg, 2003). The role of HR becomes more and
more complex, as HR needs to integrate its own practices
and also provide for two more roles i.e. a strategic role
for companywide integration and a support role for
business unit transaction (Galpin & Herndon, 2000)
Every merger and acquisition can be classified into
different categories and the issues which become relevant
to it are quite dependent on the organisations which are
going through the process, and their synergic
dependence. According to one of the studies conducted
by Mercer Consulting group, some of the key issues
which came out to relevance have been explained in the
Figure 1 (Harrison). This study analyzed the process of
integration on the basis of degree of difficulty and level of
importance.

Figure -1
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Business research shows that organizational and cultural
problems are more likely to derail a merger than are
financial factors.
Based on the above studies, the key point which
emerges is that addressing the key employee issues
become strategically important for maintaining the
competitive advantage
a)

Objectives of the Study

The present study has the following objectives:
1. To review the existing literature on the HR
involvement in the merger and acquisition
process
2. To review and explain the changing role of HR
professionals in the changed business
integration process.
3. To systematically address a variety of human
resource issues in merger and acquisition
activities.
4. To explore the emerging challenges and
opportunities for the HR professionals in M&A.
5. To suggest measures for the successful
completion of M&A activities with people centric
intervention.
b)

Changing Role of HR in M&A
HR plays a key role in the merger and acquisition
process from inception to completion. The data collected
for purpose of the study along with the opinions extracted
from the internet sites reveal that the HR department
particularly the HR manager plays a crucial role during
the merger and acquisition.
Due Diligence

Due diligence is more than a financial evaluation. It’s
essential to assess the valued human assets that never
show up on a balance sheet, in order to determine the
true value of the deal and its likelihood of success. Each
function has to be understood, including the field
organization of stores or salespeople if applicable. Often,
what exists in the field is overlooked, yet it’s there that
the true business of a company is conducted. Each key
individual should be assessed against a set of clearly
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Staffing the new organization with the right people requires
systematically determining the roles needed and
identifying the people who are best able to fill them.
Valuable people, central to the success of the integration,
may be lost because staffing decisions are made without
a plan, without any thought to an equitable process of
assessment, and without taking the future needs of the
business into account.
Irrespective of the structure of the deal, conducting a
thorough HR due diligence exercise is essential for the
purchaser and mitigates the risk of warranty claims
against the vendor. For a purchaser, it is also one of the
first opportunities HR will get to find out about the people
whom it will manage going forward. HR managers should
collate or review the following key documents and
information:


Employment contracts



Handbooks and policies;



Benefit plans and schemes provided to
employees;



Union recognition and collective agreements;



Other information/consultation bodies’
documentation;



Other relevant details, such as absent employees
leave, outstanding disciplinary actions and
grievances, recent levels of industrial action and
recent work accident rates; past and existing
employee claims.

Research Methodology

A qualitative study has been carried out to address the
research objectives. Apart from reviewing the studies
undertaken earlier, the views and opinions of HR leaders
associated with merged and acquired companies have
been extracted from the retrieved web resources for the
purpose of undertaking this qualitative study. With a view
to explore the role set of the HR professionals during
the process of M&A, the opinions of HR heads vis-a vis
the functions of the HR department of the merged and
acquired company have been referred.

a)

defined competencies that are aligned to the needs of
the new group.
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b) Cultural Compatibility
By understanding the similarities and differences
between the two companies early in the game, it is
possible to avoid a culture clash. To understand the
cultures involved, the HR has to look at the history of
each company, its reputation in the industry, and its
products and services. Although those are fixed, other
factors that influence how a company operates and how
employees, customers, and other stakeholders interact
are critical to the effective functioning of the newly formed
organization. Even location can affect the fit. So it’s
important to identify cultural areas of dissonance so that
people can dispel misconceptions and begin creating a
culture that’s right for the new organization. That’s often
left until after the final papers are signed, which is risky
because culture mismatches can be the Achilles’ heel
of many deals. Often, the most seemingly
inconsequential programmes and policies have great
symbolic impact. Practices regarding casual dress,
attitudes about long hours, and how offices are
apportioned are deeply ingrained and must be dealt with.
One can’t consider culture compatibility without touching
on the different views that the acquirer and the acquired
have about the new company. The acquirer assumes

that the new company will closely resemble the original
but with greater mass and capabilities. The acquired
company expects that many of its strengths will be
crucial to the new company.
c) Integration Planning
Without a clear plan and timetable, a merger or
acquisition can fail. The integration effort must be led by
a full-time dedicated team. There should be an integration
project manager free from any routine responsibilities,
whose sole job is to manage the overall plan. The
integration manager needs a special set of competencies
(including project management), broad experience in the
parent business, and specific functional expertise relevant
to the new business. He or she should be willing to make
tough decisions quickly, handle conflict, and work well
across functions and management levels. Skill as a
communicator is essential. Before a successful
integration can begin, proper planning for that success
needs to take place. Unfortunately, many integration
initiatives fail from the start because the integration begins
before any thought is given to the course that the
integration will take. The primary role of HR during this
phase is to:
a) Develop strategies for retaining key people
b) Examine compensation and benefit programmes
c)

Identify barriers to a merged culture.

d) Create and execute a comprehensive plan for
communicating with the new organization.
Early HR involvement and a robust discovery process
will help prepare the organizations for integration. As a
best practice, many companies form integration teams
separate from the acquisition or due diligence teams.
HR professionals can provide leadership by identifying
potential members and forming the integration team. Then
HR serves as the common thread between due diligence
and integration.
d) Managing Change
Managing change is of utmost importance when
completing integration. The change curve contains three
periods of change: first, awareness, then acceptance,
and, finally, adoption. During the awareness period, it’s
important for managers to raise company consciousness
about the coming change. It will not be uncommon for
employees to feel denial, anxious thoughts, and
emotions over the change, or outright shock that the
change is taking place. Employees’ morale and their
productivity are likely to drop off. Managers will need to
make sure employees understand the company’s new
direction and what it will mean to them as they navigate
the change. This can lower the impact of the negative
emotions. Employees can make their own decisions
regarding the changes during the acceptance phase.
They may make decisions about their work schedules
or whether or not they will telecommute, for example.
These decisions can create stress, as they will affect
the employees’ future with the company down the road.
Approach-avoidance behavior is common at this stage;

employees may understand and want to implement the
new changes,
e)

Effective communication

Communication refers to the messages that are shared
with all of the stakeholders in the integration process.
These stakeholders include internal stakeholders like the
top management team, the board, and associates.
External stakeholders include the two companies’
shareholders and customers too. If the messages and
themes that are expressed to all parties are not
consistent, then confusion, fear, and a lack of faith in
the integration process are likely to occur.
The need to communicate extends well into the latter
stages of the integration but must begin with the
announcements. Often, communication efforts are
fragmented with different messages and information
flowing to investors, employees, managers, and
customers. Messages to all stakeholders must be well
planned and consistent. There can never be enough
repetition. Two-way communication always helps
comprehension. All avenues should be used: written, oneon-one meetings, and small and large group meetings.
People need a chance to probe, discuss, ask questions,
and arrive at a personal level of understanding that they
can’t get from a piece of paper.
The goal of communications should be not only to inform,
but also to engage employees’ hearts and minds. By
presenting a clear vision of the future and gaining
commitment to it, the new company begins to build the
loyalty that’s crucial to survival.
f)

The synergies

There are two kinds of synergies that companies seek
through a merger or acquisition: growth and economies
of scale. The role of HR is to identify key human assets
in the target company, set up retention arrangements to
keep critical talent, and create development plans for
people to prepare them to achieve the anticipated
corporate growth. Other issues which need attention to
maximize the growth synergy are reward and recognition
programmes, team development, and integration of benefit
and compensation programmes—ensuring that they are
competitive to attract and retain desirable employees.
When mergers are contemplated, synergy and value often
depend on the effective transfer of knowledge. As
knowledge becomes an increasingly important corporate
asset, it’s critical to capture the best practices of each
company for maximum return. It starts with the relatively
easy task of identifying the people and processes needed
to keep the business operating as usual. It moves to
training on systems, specific job skills, and procedures.
Ultimately, it involves capturing the tacit knowledge and
informal networks that enable an organization to get
things done.
g)

Retaining the key talent

Some talent may be needed only during the transition
period, after which their responsibilities can be handed
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off. Others may be needed for much longer. Each person
must be considered, and a plan must be put together for
that person. The kind of agreement that’s drawn up and
how far it goes to keep key talent will differ from
organization to organization. But it’s best not to give
away too much or keep someone who will never adapt to
the new structure, simply because he or she is talented
or highly thought of. The appropriate fit of any one person
in the new culture can be as critical to success as talent.
Frequently used retention tool is the bonus. But for the
people who are eligible, a bonus can make them feel
special and entice them to stay for the period covered
by the payout.
h) Incorporating the New Leaders
It is important for the acquiring company to conduct
a skills assessment with the leadership of the
company being acquired. In this way, the acquiring
company can determine what the leadership
potential is and how best to incorporate it into the
new company. These skill assessments can take
several forms, including feedback from their
supervisors, annual performance reviews, and
interviews with the employees. New leaders are
important to the acquiring company as leaders
represent some of the most valuable human capital
in the new company. As such, they would be very
expensive to replace.
i)

Reinforcing the new culture
When two organisations with different cultures
merge, the management should be helped to preserve
the best aspects of the old company and to carry
them into the new company. What cultural
characteristics and values senior executives want
to preserve from their respective companies should
be understood along with understanding what they
do not want to keep and what new characteristics
they want to introduce in the new organisation. A list
should be made and each level of management
should be asked for feedback. Management should
be provided with a development tool. All levels of
management should be surveyed about three months
after the merger, to assess progress toward the new
culture and feedback should be provided to
managers.

j)

Creating a climate of trust
Trust is important in a number of ways: it can improve
the quality of employee work performance, problem
solving, and communication, and can enhance
employee commitment and citizenship behavior.
Trust can also improve manager-subordinate
relationships, implementation of self-managed work
groups, and the firm’s ability to adapt to complexity
and change. Further, trust can decrease agency and
transaction costs by limiting the need for monitoring
and control and, ultimately, can provide firms with a
competitive advantage. Hence the HR manager
should create a trusting climate at the merged/
acquired company’s work place.
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Managing M&A for Success: Challenges and
Opportunities for HR
The following tips can help meet the challenges for
the HR managers during domestic and international
mergers and acquisitions
a) Avoiding Quick Changes
The finding that a reduction involving either hourly or
exempt employees within two months of an M&A
event was significantly associated with failure
supports proponents of slow approach to change
(e.g. Shrivastava 1986; McCann and Gilkey 1988)
but is contrary to the recommendations for quick
change of Buono and Bowditch (1989). One
explanation for the importance of the timing of
workforce reductions is that if reductions are
undertaken quickly, they cannot be based on a proper
understanding of the acquired organization (Fombrun,
Tichy, and Devanna 1984). Similarly, the higher
incidence of failure with quick reductions may
indicate a truncated or nonexistent transition phase.
Without interventions at this stage to reduce levels
of uncertainty and insecurity, integration activities
are less likely to be successful (Marks and Mirvis
1985/86).
b) Avoiding Sudden Reductions
The finding that the magnitude of the reduction in
the workforce was a significant element in failures
(a reduction of more than 10 percent of the target’s
hourly or exempt workforce was more than five times
as likely to be associated with a failed event) is
consistent with research by Bohl (1989, 54), which
suggested a positive correlation between the
incidence of post-event integration problems and the
magnitude of the reduction. Shrivastava (1986)
contends that too much change in the integration
stage can be critically disruptive. Similarly, the
predominance of failure in larger reductions may be
the result of higher levels of stress (Schweiger and
Ivancevich 1985) and increased employee resistance
(Tichy and Ulrich 1984).
This explanation would suggest a lower incidence of
redundancy between the two firms and thus a smaller
required reduction (McCann and Gilkey 1988). In
other words, success or failure may be less a function
of the magnitude of the workforce reduction per se
and more a function of the attributes of the acquired
firm.
c) Undertaking a Culture Survey
The HR leadership has an opportunity before the
merger to ensure that both organizations have a
strategy mapped out in advance. Once the merger
starts taking place, people will often be too busy to
keep a strategic perspective. Before the merger takes
place, the leaders of both organizations - at least, of
the dominant firm - should have a strategy mapped
out, including communications to employees and
customers, where layoffs will take place (if any do),

and how the cultures should be merged. A SWOT
(strengths, weaknesses, opportunities, and threats)
analysis should be done for the combined company.
If possible, a brief culture survey should be
undertaken in both the companies to discover the
cultural differences. This will prevent disconcerting
delays between the announcement and the
implementation of the merger/takeover. If the real
purpose of the merger is to acquire another
company’s assets, in terms of a particular product
or brand, its factories or patents, etc., that should
be acknowledged and dealt with.
d) Addressing Special Issues in Cross-Border M&A
The dynamics of cross-border mergers and
acquisitions are relatively similar to those of
domestic M&As. But, due to their international
nature, they also involve typical challenges, as
countries have different economic and cultural
structures. Cross-border merger and acquisitions can
be used to access new markets, as well as expand
the market for a firm’s current goods.
In cross-border mergers and acquisitions, information
regarding the merging or acquiring company is
imposed and their impact on employees is more
urgent for the acquired firm in order to understand
the goals or ideas and the philosophy of the foreign
acquiring company. Merger and Acquisition activity
presents a different and unique set of challenge for
the human resource managers in both acquiring and
acquired firms. This activity is found to have serious
impact on the performance of the employees during
the period of transition. Hence the HR managers are
required to take precaution while dealing with people
related issues during and even after the merger or
acquisition.
Conclusion
In a merger & acquisition, role of an HR professional has
emerged as a very critical function. At each stage of
merger and acquisition process, HR plays a strategic
role. The importance of role of HR part in integration of
the merged companies should not be taken lightly and
should be handled very carefully and with due planning.
At pre acquisition stage, due diligence should be taken
before the start of the process and HR must carve out
its role in this due diligence stage. Cultural compatibility
should also be considered before taking any decision
regarding integration of the two companies. HR managers
should analyze the cultural similarities and differences
between the two companies. Communication also plays
an important role in the integration process. If the HR
department does not give due diligence while deciding
the strategy for integration of the merged companies then
it might sabotage the entire merger and might result in
failure of the merger. The strategic HR management
literature suggests that a larger role for HR professionals
in the M&A process would enable organizations to identify
potential problems early and devise appropriate solutions
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Abstract
In 21st century, due to the technological development, the scope of business
process has crossed the boundary of traditional working procedure. In this
article the author has demystified about an ERP titled as Production Tracking
System (PTS) which is helping the publishing industry with reference to
publishing project management by amalgamating the client, service provider
on one side and the typesetter and supplier from other side. This article is a
cash report which analyses the various dimensional implementation of business
activity through PTS of a publishing firm and its typesetter particularly and
gives a bird’s eye view about the effectiveness of the tool with relation to
managerial competencies and decision making capabilities.

1.0

Background:

Publishing has traditionally focused around the document (e.g., book, article,
report, etc.) as the basic unit of production. In the physical arena, electronic
tool has been shown to have a key influence on the efficiency and effectiveness
by which products can be designed, developed, and delivered to meet market
needs. Electronic publishing is based on documents that have been stored in
a digital format which can be processed using computer-based information
technologies. Representing a document digitally enables information technology
(IT). At the same time as different tools are being developed by the industry for
enhancing the project management scopes, PTS as a tool can be effective for
enhancing the boundary of traditional management skill.
2.0

Keywords
Production Tracking
System, ERP, Project
Management, IT tool,
Business Framework

Introduction:

Now-a-days the working process of a publishing company has totally changed
as compared to the traditional time. Publishing industry in India has developed
into a highly competitive field. Believing in a story and publishing it requires a
lot of stamina. This is a cash report with reference to a publishing industry. In
this article the production process has been analyzed by taking the help of a
project management tool called as production tracking system (PTS). As per
the technological development and Computational up gradation, no company
is providing end-end service for the customer with regards to a particular product.
For example publishing company: Client (Author/Contributor), Publisher
(Publishing House), Editor (Reviewer), Supplier (Global/Regional), Typesetter
(ITES) and Printing services. All these industries are coming within the scope
of publishing industry. So if these industries will not use proper technology to
help their production process run smoothly, then survival of any publishing firm
will be tough.
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Get production counts at any location in process,
which helps point out failures or bottlenecks.



Instantaneous failure rates for test tracking.



Production is identified by a tracking number,
base part number, possibly a sorted part number,
line or department identification, pass/fail status
and location. Individual production is referred to
by the unique tracking number.



Production equipment including assembly,
calibration and testing can send measurements
of product or process through the product
tracking system.

This case is about the application of an electronic tool
that is being used in various publishing industry for running
the publishing process smoothly. Here the author has
collected the data from both primary sources like
interviewing some employees who are working with this
tool and even the author is a member of the working
group so he has highlighted the application process that
he is using on day to day basis. As far as secondary
data is concerned, the author has collected some
concepts regarding the tracking system from a previous
project and research articles.



Product part numbers and optional serial
numbers and production dates can be provided
to marking equipment, such as a laser marker,
to mark the product after acceptance.



Material/item handling equipment can be
integrated with the product tracking to stop
unidentified or rejected material, to provide part
numbers to automated test equipment, and to
direct intermingled production to the correct
packaging equipment.

4.1 Brief analysis about PTS:



Production counts by part number and shift and
% good/bad (if pass/fail information is provided)
are available for display.

3.0

Highlights:

1. This report is to give a brief idea about PTS which is
used in publishing industry as a project
management tool.
2. Creating a link between the work flow of this industry
and the usefulness of the tool by increasing the
scope of managerial dimension and E-commerce.
3. Finally to give a brief idea about the implementation
of the tool with relation to typesetter.
4.0

Case study:

This is an automated application used for tracking
purpose of a product. For example the publishing houses
give the task to supplier and typesetter and the typesetter
access the data through PTS and process forward. In
spite of the various location all these service providers
can access the data uniformly as per their accessibility
and do the needful. The benefits of using the above tool
are:


Able to determine the real-time location of
products and lots.

4.2 Application of PTS in publishing project
management:
Here the author has given details of the functional
activity of the tool with relation to Publishing domain.
Framework of Publishing Industry:

[Framework of Publishing Industry]
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4.3 Editor /Reviewer communication:
In the introduction part we analysed the types of project
in publishing industry like, End-end service, that is called
as full project management and outsourcing project

management. In outsourcing project management that
is being discussed in this article, editor/reviewer
communicates to the typesetter as well as to the supplier
through the PTS by the “Remark” button.
Here it is highlighted below: [Fig 1.1]

[Figure 1.1: Mode of communication through the tool]

4.4 Supplier / Publishing Houses:



Item updatetion, Stop work order

Publishing house itself as well as the supplier of the
task also accesses all sorts of information regarding the
status of the project through PTS. Accordingly they give
the instruction to the typesetter and query to the client /
author to shutout any problem related to the project. For
example if the client asks for some addition or deletion
to the project than these activities are generally tracked
through PTS and instruction given to the concerned
authority after which the supplier order is remarked and
updated.



Revision and correction upload



Resupply related activity



Copy rights.



Offprint



Payment order.

Some major activities that are controlled by the publishing
houses:

In the diagram below we can find out the remark “supplier
order” which is activated when some order is given from
the supplier or publishing house itself with relation to
work flow.

[Figure 1.2: Supplier/Publishing houses give instruction related to the concerned project and update the order to
run the process again.]
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4.5 Functions of typesetter with relation to the PTS
Item import from supplier to typesetter:
PTS interfaces with various e-submission systems for
the transfer of accepted articles and metadata from these
systems to PTS and the Electronic Warehouse (EW).

There is also accessibility through which the typesetter
accesses the raw data and stores it in its own Electronic
Warehouse (EW) through PTS. Once the material starts
furnishing then its each activity can be accessed by the
publishing house through different work flow only through
PTS.

[Fig 1.3: This is about the material transferred to typesetter for typesetting purpose.]
In this stage material is generally checked as per the
requirement of supplier and typesetter, than if anything
else is missing then the communication process starts
among the typesetter and publishing house on one side
and the client on other side. At the same time the
particular item was kept in hold by the pausing system
by putting a remark which can be accessible by supplier,
publishing house and the typesetter itself. If any
information is provided by the client with regards to
production then the same is pasted in remarks which
are also open for the participating body in the project
management system. Once the items are registered in
PTS, then everything can be accessed through PTS with
relation to communication; like billing, copyrights,
instruction from supplier regarding work flow.

4.6 Work flow Status:
Once the material is registered, then all the participating
body in the total project management system can check
the status of a particular project related to the work flow
like in which stage the work is, accordingly with in the
stipulated time period what should be the work flow?
Whether the task has reached the ridge line or not? If
not, than what is the issue for which the task has been
delayed. All these things are analyzed by the Project
management staffs and proper action is taken. The total
end-end activity with relation to typesetting part (like;
Editing/ paginating/Quality checking designing) are being
monitored by the publishing house through this tool
(Production Tracking system) only. This is with relation
to the work flow of the typesetter.

[Fig 1.4: Event log which describes the workflow status]
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On other side the supplier also accesses the information
about the particular project and controls the activity of
the typesetter and its concerned department. If any thing
has not been processed as per the status of the tool,
then actions are taken. This work flow can be terminated
by the supplier for a particular project at any time if any
uncertainty happens, just by communicating through this
tool. The total work process is too vast so here, authors
have just given a brief analysis about the usefulness of
the IT tool for which the scope of E-commerce is
enhancing day by day.
5.0

Merits of the Tool:

Production tracking system acts as a controlling tool
for all these participant bodies in the particular project
management. It leads the process to be automated by
which evaluation and controlling becomes easier for the
management. In each stage of activity, stipulated duration
has been allocated like “starting date” and “due date”
within which the concerned task has to be completed. If
anything does not happen, then immediately task will
stop, for which delay report will be shown in PTS. Man
power management and time management is the main
aim of the tool.
5.1 Effectiveness in Project Management:

Sloan. Management Review 29(4), p. 4,
Accessed on May 18, 2012
Introduction to the Production Tracking System,
Available from http://www.masscec.com/
index.cfm/cd/fap/cdid/11539/pid/11151,
Accessed on May 21, 2012.
Meyer, M.H. and Zack, M.H. (1996), “The architecture
of information products”, Sloan Management
Review 37(3),pp. 43-59, Accessed on May 21,
2012
Production Tracking System, Available from http://
www.elsevier.com/
wps/find/
editorshome.editors/production, Accessed on
May 22, 2012.
Schlichter, B. R. and Kraemmergaard, P. (2004), A
comprehensive literature review of the ERP
research field over a decade, Journal of
Enterprise Information Management, Vol. XI, pp.
33-41, Accessed on May 20, 2012.
Zack, M. H. (1996), Electronic publishing: A product
architecture perspective, Information &
Management 31, pp. 75-86

Project management is consisting of so many tasks and
sub processes, so all the sub processes can be
controlled through PTS by which the completion of project
will be done within proper duration.
Application of these ERP packages has now become a
challenge for each industry . Hence after this brief report
we can summarize that PTS can be an effective tool for
publishing project management which is the integration
of different work processes.
6.0

Conclusion:

This paper has illustrated an example of how electronic
tool can be used to describe the production in digital
services. In spite of the application success of the tool,
there are difficulties that the industry is facing.
Sometimes due to the automated service, we are not
able to provide customized service to the consumer. But
from inbound work point of view, this is really an effective
tool which helps the project management professionals
in publishing industry. In publishing industry, very few
firms are providing end- end service. So for fulfilling this
gap the application is really useful.
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Introduction
Information is an asset that has a value like any other asset. As an asset,
information needs to be secured from attacks. Now-a-days security becomes
an essential feature in almost all area of communication. While sending a
message to a person over an insecure channel such as internet we must provide
confidentiality, integrity, authenticity and non-repudiation [1]. These are the
four major security aspects [2] or goals. Before the modern era, cryptography
was concerned solely with message confidentiality (i.e., encryption) conversion
of messages from a comprehensible form into an incomprehensible one and
back again at the other end, rendering it unreadable by interceptors or
eavesdroppers without secret knowledge (namely the key needed for decryption
of that message). Encryption was used to (attempt to) ensure secrecy in
communications, such as those of spies, military leaders, and diplomats. In
recent decades, the field has expanded beyond confidentiality concerns to
include techniques for message integrity checking, sender/receiver identity
authentication, digital signatures, and interactive proofs and secure computation,
among others. In ancient times, the use of cryptography was restricted to a
small community essentially forms by the military and secret services. The
keys were distributed secretly by a courier and the same key is used to encipher
and decipher the message. We have a number of encryption algorithms those
can be broadly classified into two categories: Symmetric/Private key
encipherment and Asymmetric/Public key encipherment [3, 4].
In order to send a confidential letter in a way that it can’t be forged, it has been
a common practice for the sender of the letter to be sign it, put it in an envelope
and then seal it before handing it over to be delivered. Discovering public key
cryptography has made communication between people who have never met
before over an open and insecure network such as Internet [10], in a secure
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and authenticated way possible. Before sending a
message the sender has to do the following:

3.

Encrypt the random message encryption key using
receiver’s public key.

1.

Sign it using a digital signature scheme (DSS).

4.

Send the message following steps 1 to 3.

2.

Encrypt the message and the signature using a
private key encryption algorithm under randomly
chosen encryption key.

This approach is known as “Signature-Then-Encryption
“. It can be shown in the following Figure 1.4. This
figure has been taken from [15].

Figure 1.4: (a) Signature-Then-Encryption (b) Decryption-Then-Verification
1.2 Signcryption
Of the many goals which the study of cryptography sets
out to achieve, the most important and widely studied
are confidentiality and authenticity. Traditionally, these
two goals have been studied separately. In the case of
public-key cryptography, confidentiality is provided by
encryption schemes, while authenticity is provided by
signature schemes. In many applications, both
confidentiality and authenticity are needed together. Such
applications include secure email (S/MIME), secure shell
(SSH), and secure web browsing (HTTPS). Until recently,
the de facto solution was to use both an encryption
scheme and a signature scheme, typically by
sequentially composing the encryption and signature
operations. This state of affairs changed in 1997, when
Zheng [15] proposed using a single cryptographic primitive
to achieve both confidentiality and authenticity. He called
this primitive signcryption. At first glance, it is not clear
why there should be any advantage to lumping both goals
into a single primitive. However, Zheng and others have
demonstrated, through concrete examples, that
signcryption schemes can provide clear benefits over the
traditional sequential composition of encryption and
signature schemes.
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3. Related Work:
The history of cryptography defines the level of
developments on it. But it’s not for the use of common
purpose. Now a days it developed in many terms like
signcryption which is the most authentic one in the world
of security. Many researchers given their proposal for
signcryption based on modular exponential and some
are based on elliptic curves. Y.Zheg [1] proposed
signryption scheme which saves 58% computational cost
and saving about 40% communication cost than the
traditional signature-then-encryption scheme. This
scheme was based on discrete logarithmic problem (DLP)
and it involves modular exponential. Then Zheng and Imai
proposed another signcryption scheme based on elliptic
curves discrete logarithm problem (ECDLP) that achieved
similar functionality [2]. Both the schemes lacked forward
secrecy, public verifiability and encrypted message
authentication. Gamage-Leiwo-Zheng scheme was based
on DLP signcryption and lacked forward secrecy. Bao
and Deng proposed a signcryption scheme based on
DLP. It lacked forward secrecy and encrypted message
authentication. CHEN Wen and Kefei modified Zheng
and Bao-Deng scheme to add public verifiability property
[6]. Their scheme was based on DLP but lacked forward
secrecy and encrypted message authentication.

3.2 Zheng-Imai Signcryption scheme Based on
Elliptic curve:
Zheng –Imai proposed two schemes based on elliptic
curve named ECSCS1 & ECSCS2 [2]. Only ECSCS1 is
described here the case is similar for the other. Alic was
the sender having message m send to Bob. Before
sending the message Alic signcrypts m as follows so
that the effect to signature then encryption.
Public Parameter:
C: an elliptic curve of GF (ph), either with pe”2 150 and
h=1 or p=2 and & he”150.
q: a large prime number whose size is approximately
|ph|.
G: a point with order q, chosen randomly from the points
on C.
hash: a one-way hash function output of 128 bits at least.
KH: a keyed one-way hash function.
ED: the encryption and decryption algorithm of a private
key cipher.
Alice’s key:
Va: Alice’s private key, chosen uniformly at random from
[1,….q-1].
Pa: Alice’s public key (Pa=VaG, a point on C).
Bob’s Key:
Vb: Bob’s private key, chosen uniformly at random from
[1,….q-1].
Pb: Bob’s public key (Pb=VbG, a point on C).
Signcryption of m by Alice:
Step-1: v å r [1,……q-1].
Step-2: (k1, k2) = hash (vPb).
Step-3: c=Ek1 (m).
Step-4: r= KHk2 (m).
Step-5: s= v/(r+Va) mod q.
Send c, r, s to Bob
Unsigncryption of c, r, s by Bob:
Step-1: u= sVb mod q.
Step-2: (k1, k2) = hash (uPa+urG).
Step-3: m= Dk1(c).
Accept m only if KHk2 (m) = r.
The disadvantage of the above scheme is that it doesn’t
support forward secrecy and encrypted message
authentication. From the above Zheng and Imai scheme
we can see that if Alice divulged his private key va
inattentively then an adversary can get the information
about the past messages.
4. The proposed Scheme
4.1 The proposed signcryption scheme with public
verification and forward secrecy
The proposed signcryption scheme was based on elliptic
curve cryptosystem. In this thesis the scheme provides
all the basic features of security functions such as
message integrity, message confidentiality, nonrepudiation, sender’s authenticity, encrypted message
authenticity, forward secrecy and public verification, with
a cost less than or comparable with the existing
schemes.

4.1.1 Algorithm for proposed scheme:
The proposed scheme consists of three phases like
Initialization, Signcryption, and Unsigncryption. Each
user should get the certification of his public key from
the certificate authority (CA). The Alice and Bob are
uniquely identified by their unique identifiers IDA and IDB.
The new scheme has the same public parameters and
the same key for Alice and Bob as Zheng-Imai. It works
as follows.
Initialization phase:
In this phase, some public parameters are generated.
The steps are as follows:
q: a large prime number, where q is greater than 2160 .
Va: Alice’s private key, chosen uniformly at random
from 1 to q-1.
Pa: Alice’s public key, where Pa=VaG, a point on C.
Vb: Bob’s private key, chosen uniformly at random from
1 to q-1.
Pb: Bob’s public key, where Pb=VbG a point on C.
Signcryption of m by Alice:
Assume that Alice want to send a message m to Bob.
Alice generate the digital signature (R,s) of message m
and uses the symmetric encryption algorithm and a
secret key k for encrypt of m. c will the cipher text.
Alice generate the signcrypted text (c,R,s) as follows:
Step 1: Verify Bob’s public key Pb by using his certificate.
Step 2: Select v å r [1,… q-1].
Step 3: Compute k1=hash (vPb).
Step 4: compute k2= hash (vG)
Step 5: Uses encryption algorithm to generate cipher
text
c= Ek1 (m)
Where key k1 generated in step 3.
Step 6: Uses the one-way hash function to generate
r = hash(c||k2||IDA||IDB)
Where IDA and IDB are identification given by certificate
authority (CA).
Step 7: computes s = v/(r + va) mod q.
Step 8: compute R = rG.
Step 9: Send signcrypted text (c, R, s) to Bob.
Unsigncryption of c, R, s by Bob:
Bob receives the signcrypted text (c, R, s). He decrypts
cipher text ‘c’ by performing decryption algorithm with
secret key k. He also verifies the signature. Bob gets
the plain text as follows.
Step 1: Verifies Alice’s public key Pa by using her
certificate.
Step 2: Computes K2 = hash(s(R + Pa)).
Step 3: computes K1 = hash(Vbs(R+Pa)).
Step 4: Uses one way keyed hash function to generate
r = hash (c||k2||IDA ||IDB)
where IDA & IDB are the identifications given by the
certificate authority(CA).
Step 5: Uses decryption algorithm to generate plain text
m = Dk1 (c)
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where the secret key k1 is computed in step 3.
Step 6: Bob accepts the c only if rG = R. otherwise
he rejects.
Verification of c, R, s by a firewall or judge:
K2 = hash (s(R + Pa))
r = hash (c, k2)
Accept c only if rG = R
4.2 Analysis
4.2.1 Proof
To prove the verification condition:
sR + sPa = vrG / (r + va)
= (vrG + vPa) / (r + va)
= vG (r + va) / (r + va)
= vG

There fore hash (sR + sPa) = hash (vG) = hash (k2).
Computing k2 allows the verification of the signcrypted
text.
To prove the decryption step:
Svb(R + pa) = vb(sR + sPa)
= vb vG
= vPb
Thus hash (svb(R + Pa)) = hash (vPb) = hash (k1)
Computing k1 allows the decryption of the message
using m = Dk1(c).
4.2.2 Security properties of proposed scheme:
Table 4.1 indicates the security features supported by
existing signcryption schemes along with the proposed
schemes. The proof is based on the fact that it is almost
intractable to solve the elliptic curve discrete logarithmic
problem (ECDLP) [8, 13].

Table 4.1: Comparisons based on securities properties [13]

Confidentiality

Integrity

Unforgeability

Forward
Security

Public
verification

Zheng
Zheng and Imai

Yes
Yes

Yes
Yes

Yes
Yes

No
No

No
No

Bao & Deng

Yes

Yes

Yes

No

Yes

Gamage et al

Yes

Yes

Yes

No

Yes

Jung et al.2001

Yes

Yes

Yes

Yes

No

Han et al.2004

No

No

No

No

Yes

Hwang et al.2005

No

No

No

No

Yes

Proposed
scheme

Yes

Yes

Yes

Yes

Yes

Confidentiality:
Confidentiality is achieved by encryption. To decrypt the
cipher text(c), an adversary needs to have Bob’s private
key (vb).which is the secret key of Bob and he will never
disclose it. Therefore it is unknown to third party.
Unforgeability:
It is computationally infeasible to forge a valid signcrypted
text (c, R, s) and claim that it is coming from Alice without
having Alice’s private key va. The private key of Alice is
unknown to third party. The computation process of R
and s is very difficult and infeasible to guess the solution
of signcryption text.
Non-repudiation:
If the sender Alice denies that she sent the signcrypted
text (c, R, s), any third party can run the verification
procedure above to check that the message came from
Alice.
Public verifiability:
Verification requires knowing only Alice’s public key. All
public keys are assumed to be available to all system
users through a certification authority or published
directly. The receiver of the message does not need to
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engage in a zero-knowledge proof communication with a
judge or to provide a proof. If we have the public key of
Alice Pa then only we can compute K2 as follows:
K2 = hash (s(R + Pa))
After finding the value of K2 we can compute r as
r = hash (c, K2)
Now we can satisfy the condition for acceptance of c i.e
rG = R. Hence it’s coming from Alice as it satisfy the
condition with help of Alice’s public key (Pa).
Forward secrecy:
An adversary that obtains va will not be able to decrypt
past messages. Previously recorded values of (c, R, s)
that were obtained before the compromise cannot be
decrypted because the adversary that has va will need
to calculate r to decrypt. Calculating r requires solving
the ECDLP on R, which is a computationally difficult.
Where r = hash(c,K2) and rG = R which make it infeasible
to solve also the value of s= v/(r + Va)mod q depends on
private key of Alice and the value of r.
Encrypted message authentication:
The proposed scheme enables a third party to check
the authenticity of the signcrypted text (c, R, s) without

having to reveal the plaintext m to the third party. This
property enables firewalls on computer networks to filter
traffic and forward encrypted messages coming from
certain senders without decrypting the message. This
provides speed to the filtering process as the firewalls
do not need to do full unsigncryption to authenticate
senders. It also provides additional confidentiality in
settling disputes by allowing any trusted/untrusted judge
to verify messages without revealing the sent message
m to the judge by running verification process as follows.
K2 = hash (s(R + Pa))
r = hash (c, k2)
Accept c only if rG = R

As the signcrypted text computed by the help of Alice’s
public key Pa and the IDA can be verify by certificate
Authority (CA). There fore we can say the message is
coming from Alice without decrypting the original
message and which is authentic sender.
4.2.3 Computational Complexity:
Elliptic curve point operations are time consuming
process. The propose signcryption scheme is having
three point multiplication for signcryption, two point
multiplication for unsigncryption and one point addition,
for verification it requires one point multiplication and one
point addition. The table 4.2 gives the details of
comparison with the existing schemes and proposed
scheme. [13]

Table 4.2: comparison of schemes on basis of computational complexity
Schemes
Zheng & Imai
Han et al
Hwang et al
Proposed
scheme
Schemes
Zheng
Jung el
Bao & Deng
Gamage et al

Participant
Alice
Bob
Alice
Bob
Alice
Bob
Alice
Bob

ECPM
1
2
2
3
2
3
2
3

ECPA
1
1
1
1
-

Mod. Mul
1
2
2
2
1
1

Mod. Add
1
1
1
1

Hash
2
2
2
2
1
1
2
2

Participant
Alice
Bob
Alice
Bob
Alice
Bob
Alice
Bob

Mod. Exp
1
2
2
3
2
3
2
3

Mod.div
1
1
1
1
-

Mod. Mul
2
1
1
1

Mod. Add
1
1
1
1
-

Hash
2
2
2
2
3
3
2
2

Table 4.3: comparison based on average computational
time of major operation in same secure level the elliptic
curve multiplication only needs 83ms & the modular

exponential operation takes 220 ms for average
computational time in infineon’s SLE66CU* 640P security
controller.[15]

Sender average. computational
time in ms

Recipient average
computational time in ms

1 * 220 = 220

2*220 = 440

1* 83=83

2*83=166

Bao & Deng

2*220=440

3*220=660

Gamage et al

2*220=440

3*220=660

Jung et al

2*220=440

3*220=660

Proposed scheme

2*83=249

3*83=166

Schemes
Zheng
Zheng & Imai

5. Lesson learned
Although Zheng originally set out to achieve greater
efficiency by combining encryption and signature
schemes, the focus has subsequently shifted to other
issues, such as security and non-repudiation. The issue
of security is of key importance, since it has implications
for all systems which use encryption and signatures
together. This thesis introduces elliptic curve based
signcryption schemes for secure and authenticated

message delivery, which fulfills all the functions of digital
signature and encryption with a cost less than that
required by the current standard signature-thenencryption method. The Zheng and Imai scheme is the
most efficient signcryption scheme based on ECC. But
the drawback of the above scheme is that it does not
provide forward secrecy. So it is necessary to provide
forward secrecy. There are few schemes which can
provide forward secrecy but the computational cost and
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communication overhead is more. The cost of the
proposed schemes are comparatively lower than other
schemes in terms of computational and communication
overhead. ECC has been used for the implementation of
our algorithm because of its unique property of ECDLP
which is significantly more difficult than either the IFP or
DLP. Proposed schemes save more computational cost
for the sender to suit the application of limited computing
power like smart card based applications, mobile devices,
etc.
5.2

Direction for future work

Another area worthy of exploration is the use of the
signcryption primitive in cryptographic protocols. The
signcryption primitive is a powerful abstraction, since it
encompasses not only confidentiality and authenticity,
but also user identities (via its multi-user security
definition). This has allowed for the construction of a very
simple authenticated key-exchange protocol.
Undoubtedly there are other protocols which could be
similarly simplified using signcryption.
In 1988 Koblitz [12] suggested to use the generalization
of Elliptic Curves (EC) for cryptography, the so-called
Hyperelliptic Curves (HEC). While ECC applications are
highly developed in practice, the use of HEC is still of
pure academic interest. However, one advantage of HECC
[12] resides on the fact that the operand size for HECC
is at least a factor of two smaller than the one of ECC.
More precisely, while typical bit-lengths for ECC are at
least 160 bits, for HECC this lower bound is around 80
bits (in the case of genus 2 curves). This fact makes
HECC a very good choice for platforms with limited
resources. Now we should look forward to develop
schemes based on HECC which is an open challenge
for us.
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Grid Computing for Different Applications

Abstract
Grid Computing delivers on the potential in the growth and abundance of
network connected systems and bandwidth: computation, collaboration and
communication over the Advanced Web. At the heart of Grid Computing is a
computing infrastructure that provides dependable, consistent, pervasive and
inexpensive access to computational capabilities. The use of grid computing
in the context of e-learning shows what advantages a utilization of grid computing
may have to offer and which applications could benefit from it. In capturing
knowledge and heuristics about how to select application components and
computing resources, and using that knowledge to generate automatically
executable job workflows for the Grid. In one of the latest developments in Grid
Computing Peer-to-Peer (P2P) networks have become fashionable for the
Grid system architecture. The current implementations are either Data Grids or
CPU sharing Grids.

Introduction
Grid Computing delivers on the potential in the growth and abundance of network
connected systems and bandwidth: computation, collaboration and
communication over the Advanced Web. At the heart of Grid Computing is a
computing infrastructure that provides dependable, consistent, pervasive and
inexpensive access to computational capabilities. By pooling federated assets
into a virtual system, a grid provides a single point of access to powerful
distributed resources.
Researchers working to solve many of the most difficult scientific problems
have long understood the potential of such shared distributed computing
systems. Development teams which focused on technical products, like
semiconductors, are using Grid Computing to achieve higher throughput.
Likewise, the business community is beginning to recognize the importance of
distributed systems in applications such as data mining and economic modeling.

Keywords
Grid Computing, network
connected systems,
application components

With a grid, networked resources — desktops, servers, storage, databases,
and even scientific instruments — can be combined to deploy massive
computing power wherever and whenever it is needed most. Users can find
resources quickly, use them efficiently, and scale them seamlessly.
The Grid Concept
The term ‘grid’ is variously used to describe a number of different, but related,
ideas, including utility computing concepts, grid technologies, and grid
standards. In this paper the term ‘Grid is used in the widest sense to describe
the ability to pool and share Information Technology (IT) resources in a global
environment in a manner which achieves seamless, secure, transparent, simple
access to a vast collection of many different types of hardware and software
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resources, (including compute nodes, software codes,
data repositories, storage devices, graphics and
terminal devices and instrumentation and equipment),
through non-dedicated wide area networks, to deliver
customized resources to specific applications.
At the most general level Grid is independent of any
specific standard or technology. Any practical grid is
realized through specific distributed computing
technologies and standards that can support the
necessary interoperability. Today, there are no universally
agreed grid standards, but there are freely available, open
source and proprietary grid technologies that implement
emerging standards recommendations. Separate web
services standards are also emerging which have many
grid-like capabilities. Indeed grids are already being built
by integrating and enhancing web standards technology.
Practical Realizations
Practical grids are generally described in terms of layers
(see Fig 1). The lowest layers (the ‘platform’) comprise
the hardware resources, including computers, networks,
databases, instruments, and interface devices. These
devices, which will be geographically distributed, may
present their data in very different formats, are likely to
have different qualities of service (e.g. communication
speeds, bandwidth) and are likely to utilize different
operating systems and processor architectures. A key
concept is that the hardware resources can change over

time - some may be withdrawn, upgraded or replaced by
newer models, others may change their performance to
adapt to local conditions - for example restrictions in the
available communications bandwidth.
The middle layers (sometimes referred to as ‘middleware’)
provide a set of software functions that ‘buffer’ the user
from administrative tasks associated with access to the
disparate resources. These functions are made available
as services and some provide a ‘jacket’ around the
hardware interfaces, such that the different hardware
platforms present a unified interface to different
applications. Other functions manage the underlying
fabric, such as identification and scheduling of resources
in a secure and auditable way. The middle layer also
provides the ability to make frequently used patterns of
functions available as a composed higher-level service
using workflow techniques.
The highest layers contain the user ‘application services’.
Pilot projects have already been carried out in user
application areas, such as life sciences (e.g.
computational biology, genomics), engineering (e.g.
simulation and modeling, just in time maintenance) and
healthcare (e.g. diagnosis, telematics). These services
could include horizontal functions such as workflow (the
linkage of multiple services into a single service), web
portals, data visualization and the language/semantic
concepts appropriate to different application sectors.

Figure 1: Simplified Grid Architecture
Grid Developments and Deployment
A key issue facing the industry is the timing and mode
of deployment of Grid technology to ensure that it is
sufficiently mature to deliver the expected business
benefits. There is emerging evidence that the technology
can achieve significant operational benefits (e.g. in
telemedicine), improvements in performance (e.g. in
climate modeling and genomics) and a significant
reduction in costs. Nevertheless, current grid
technologies are not yet viewed as sufficiently mature
for industry scale use, and remain largely unproven in
terms of security, reliability, scalability, and performance.
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Short term
For the short term (within the next two years), Grid is
most likely to be introduced into large organizations as
internal ‘Enterprise grids’, i.e. built behind firewalls and
used within a limited trust domain, perhaps with controlled
links to external grids. A good analogy would be the
adoption into business of the Internet, where the first
step was often the roll out of a secure internal company
‘Intranet’, with a gradual extension of capabilities (and
hence opportunity for misuse) towards fully ubiquitous
Internet access. Centralized management is expected
to be the only way to guarantee qualities of service.

Typically users of this early technology will be expecting
to achieve IT cost reduction, increased efficiency, some
innovation and flexibility in business processes. At the
same time the distinction between web services and grid
services is expected to disappear, with the capabilities
of one merging into the other and the interoperability
between the two standards being taken for granted.
Medium Term
In the mid term (say a five year timeframe) expect to see
wider adoption – largely for resource visualization and
mass access. The technology will be particularly
appropriate for applications that utilize broadband and
mobile/air interfaces, such as on-line gaming,
‘visualization-on-demand’ and applied industrial research.
The emphasis will move from use within a single
organization to use across organizational domains and
within Virtual Organizations, requiring issues such as
ownership, management and accounting to be handled
within trusted partnerships. There will be a shift in value
from provision of computer power to provision of
information and knowledge. At the same time open
standards based tooling for building service oriented
applications are likely to emerge and Grid technology
will start to be incorporated into off-the-shelf products.
This will lead to standard consumer access to virtualized
compute and data resources, enabling a whole new range
of consumer services to be delivered.
Long term

development and customer solutions. A key business
change will be the establishment of trusted service
providers, probably acting on a global scale and disrupting
the current supply chains and regulatory environments.
E-Learning Grids
There are many conceivable applications for e-learning
grids. Medicine students could use photo-realistic
visualizations of a complex model of the human body to
prepare for practical exercises. Such visualizations,
computed in real-time, could improve the understanding
of the three-dimensional locations of bones, muscles,
or organs. Students should be able to rotate and zoom
into the model and get additional information by clicking
on each element of the model. With more advanced
functionality such as virtual surgery, students could be
provided with the possibility to grab, deform, and cut
model elements (e.g.organs) with the click of a mouse.
In biology courses the ability of grids to integrate
heterogeneous resources could be used to integrate an
electron microscope into the grid. We mention that the
technical feasibility of this approach has already been
demonstrated in the TeleScience project. However, this
project could be widely extended to integrate the controls
and output of the electron microscope into a learning
environment so that students can be assigned tasks or
read subject-related texts while operating the
microscope. Similarly, in engineering courses complex
simulations, e.g.in a wind channel, can be made
accessible for each student by using grids.

In the longer term, Grid is likely to become a prerequisite
for business success -central to business processes,
new types of service, and a central component of product
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Figure2. Architecture of an E-Learning Grid.
We next outline an architecture for e-learning grids. To
demonstrate the technical feasibility, the architecture
will be

•

takes into account previous and future choices ,
searching for a low-cost workflow configuration that
satisfies the requirements from the user.

kept as simple as possible. It contains a Learning
Management System (LMS) as well as grid middleware,
which are both based on Web services and grid services,
respectively (cf. Figure 2). In this figure, grid and Web
services are depicted as rectangles containing a name
as well as the most important operations. Note that grid
services (with grey

•

is feasible in the given execution environment, and

•

can adapt to changes in the overall system state.

name fields) can easily be distinguished from Web
services. The LMS interacts transparently with the grid
middleware so that a learner is not aware of the grid.
Furthermore, the architecture is designed in such a way
that a learner only needs a Java-enabled Internet browser
to use both the LMS and the grid. The architecture shown
in Figure 2.
Knowledge based approach Grids
Here the approach is twofold. First, we use declarative
representations of knowledge involved in each choice of
the workflow generation process. This includes
Knowledge about how application components work,
characteristics and availability of files, capabilities of the
resources available, access control policies, etc.
Second, this knowledge is uniformly available to the
system at any point during workflow generation. This
allows the system to make decisions and assignments
in a flexible manner that
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Figure 3, illustrates our approach. Users provide high
level specifications of desired results, as well as
constraints on the components and resources to be used.
These requests and preferences are represented in the
knowledge base. The Grid environment contains
middleware to find components that can generate desired
results, the input data that they require, to find replicas
of component files in specific locations, to match
component requirements with resources available, etc.
The knowledge currently used by Grid middleware
(resource descriptions, metadata catalogs to describe
file contents, user access rights and use policies, etc)
would also be incorporated in the knowledge base. The
system would generate workflows that have executable
portions and partially specified portions, and iteratively
add details to the workflow based on the execution of
the initial portions of it and the current state of the
execution environment. Much knowledge concerning
descriptions of components, resources and the system’s
state is available from a variety of Grid middleware, as
we describe in the next section. However, one must be
an experienced Grid user to run jobs on the Grid, which
means that much additional knowledge needs to be
represented about what terms mean and how they related

∑

to one another. For example, an application component
may be available in a file where it has been compiled for
MPI. MPI is a Message Passing Interface, which means
that the source includes calls to MPI libraries that will
need to be available in the host computer where the code
is to be run. Even a simple piece of Java code implies
requirements in the execution host, namely that the host
can run JVM (Java Virtual Machine).Our contribution is
to organize this knowledge and reason about it within a
uniform framework.
The peer to peer Market Grid(Model)

forwarded any further by the Seller node. Later incoming
possible matches are ignored. Satisfied nodes continue
to pass on notes.
In the simulation updates of the nodes happen
asynchronously. At each time step a node is picked
randomly and the following actions take place. Parallel
updates can induce system behaviour which is
presumably artificial. It is also unrealistic to assume that
all nodes have exactly the time globally.
•

For a buyer node, the node checks whether its
messages have timed out. If that is the case the
node sends out new messages with a slightly
increased price. The node also forwards all messages
that have arrived from neighbouring nodes.

•

A seller nodes checks all its incoming messages
and if a match can be made it contacts the node the
message originated from. If that node is still in Buyer
mode both nodes go into the satisfied state.
Otherwise the Sellers carries on as usual. After this
all messages are forwarded to its neighbours.

•

A satisfied node passes all its incoming messages.

•

In the dynamic model a satisfied returns to its
previous mode. It also changes the state of it peer
node. Buyer nodes lower their price to a fraction of
what they have just paid, p’b = (1 _ ∆ p)pb. Seller nodes

The peer to peer overlay network of “Grid” is defined by a
connected graph. The nodes of the graph are the
computing resources connected to the Grid and are either

∑
∆

•

Buyer. This nodes tries to acquire a resource and
bids a maximum price it is willing to pay.

•

Seller. A node that sells exclusive access to its
resource for a minimum price.

Either nodes type is un-satisfied when they are looking
for or are offering service. Otherwise they are in a satisfied
state. In the model a buyer node sends messages to its
nearest neighbours informing it that it wants to purchase
a resource unit at a price pb . It also forwards messages
from its neighbours until a preset time to live (TTL) has
expired. Seller nodes look at incoming messages and
decide whether their own price ps can satisfy an incoming
message. They also forward messages they can not
satisfy to their neighbours. If a match can be made both
nodes go into the satisfied state and the message is not

increase their price in the same way p’s = (1 +

“p)ps.

Initially the nodes set into Buyer or Seller mode and the
prices are drawn uniformally from two overlapping
intervals.

Figure 3: Application development in the Grid Environment
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Figure 1: A partial sketch of a p2p system. Solid nodes
are sellers and the others buyers. Circles indicate nodes
looking for matches. Squares are satisfied nodes. The
solid lines are peer relationships , the dashed line is
satisfaction relationship. The solid arrows are first
generation messages and the dotted ones second
generations.
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environment

Abstract:
Query optimization is the task of improving the strategy for processing a
database query. Query processing refers to the range of activities involved in
extracting data from a database. A database query on relational databases
can be represented as a query tree, where the leaf nodes represent accesses
to relations. The intermediate nodes process and combine the data from their
input nodes using physical implementations of the relational operations of
projection, join etc. Usually the exploratory queries are loosely structured and
require only minimal user knowledge of the source network. Evaluating an
exploratory query usually involves the evaluation of many distributed queries.
As the number of such distributed queries can quickly become large, we attack
the optimization problem for exploratory queries by proposing several multiquery optimization algorithms that compute a global evaluation plan while
minimizing the total communication cost, a key bottleneck in distributed
settings.

Introduction
Query optimization is the task of improving the strategy for processing a database
query. Query processing refers to the range of activities involved in extracting
data from a database. A database query on relational databases can be
represented as a query tree, where the leaf nodes represent accesses to
relations. The intermediate nodes process and combine the data from their
input nodes using physical implementations of the relational operations of
projection, join etc. Usually the exploratory queries are loosely structured and
require only minimal user knowledge of the source network. Evaluating an
exploratory query usually involves the evaluation of many distributed queries.
As the number of such distributed queries can quickly become large, we attack
the optimization problem for exploratory queries by proposing several multiquery optimization algorithms that compute a global evaluation plan while
minimizing the total communication cost, a key bottleneck in distributed
settings.
Review of Literature :

Keywords
Sub population, chromosome, mutation, exploratory queries, query
optimization, genetic multi
query processing

Goldberg & Richardson et.al[1] have presented an implementation of the concept
known as the sharing method. In the context of their study, each individual in a
sub population can consume a fraction of the available resources : the greater
the population size of the niche, the smaller the fraction. This leads towards a
steady state in which subpopulation size are proportional to the amount of the
corresponding available resources.
Horng & Yeh et.al[2] proposed an approach to automatically retrieve keywords
and then uses genetic techniques to tune the keywords
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weights. The effectiveness of the approach is
demonstrated by comparing the results obtained to those
using a PAT-tree based approach.
In their work, their goal is to develop a specific genetic
model for multiple query evaluation. As the main aim of
this technique is dispersion of the relevance regions in
the document space, they proposed the use of a suitable
genetic technique for solving multimodal problems.
Yang & Korfhage et.al[3] have proposed a GA for query
optimization by reweighting the query term indexing
without query expansion . They used a selection operator
based on a stochastic sample, a blind crossover at two
crossing points, and a classical mutation to renew the
population of queries. The experiments showed that the
queries converge to their relevant documents after six
generations.
Kraft & al et.al[4] have applied GA programming in order
to improve the weighted boolean query formulations. Their
first experiments showed that the GA programming is a
viable method for deriving good queries.
Implementation using G.A.:
Inspired by natural selection, G.A. are abstractions of
biological evolution and is thus a method for moving from
one population of chromosomes to a new population by
using a kind of natural selection together with genetic
inspired operators of recombination, mutation and
inversion. In G.A. , the solutions are called individuals or
chromosomes. After the initial population is generated
randomly, selection and variation function are executed
in a loop until some termination criterion is reached.
When G.A. is applied to query optimization, the initial
population is randomly generated. For each generation,
genetic operations are carried out and thus the population
evolves usually decreasing the average cost of its
individuals. The goal of our GA is to find an optimal set of
data which best matched the user’s needs. The GA
attempts to involve, generation by generation, a population
of sub queries to the outcome of the system. The set of
selected sub queries represents a set of individual queries
exploring a specific region of the data according to their
evaluation results. The representation of an individual
query is of the form Qu (qu1, qu2, …, quT). Each gene
corresponds to an indexing term or concept. Its value is
represented by a real value and defines the importance
of the term in the considered query. Initially, a term weight
can be computed by any query term weight scheme; it
will then evolve through the generations.

where qui = query term
ni= number of data containing term ti
tfuk= frequency term tk in data
Algorithm :
Begin
Submit the initial query and do the search
Judge the top thousand data in queries
Build the initial population
Repeat
For each sub population of the population
do the search
build the local list of data
Endfor
Build a merged list
Renew the sub population
Judge the top fifteen data
Compute the fitness of each individual query
For each sub query Qs(s) of the population
Repeat
parent1= Selection (Qs(s))
parent2= Selection (Qs(s))
Crossover (Pc , parent1, parent2,son)
Mutation (Pm , son, sonmut)
Add sub population (sonmut,Qs(s+1))
Until Sub population size (Qs(s+1)) = Sub population
size (Qs(s))
Until a fixed number of feedback iterations End
Experimental results :
The experiments are carried out over 50 queries and set
of relevant data of each query. The main goal of the
experiment is to evaluate the effectiveness of the GA for
multiple evaluations in comparison with a traditional query
evaluation.
Population size=50
Crossover probability=0.7
Mutation probability=0.07

Table-1 : Single query evaluation
Iteration-1
(120)
100

Iteration2
(230)
90

Iteration
3
(250)
80

Iteration4
( 285)
65

Problem formulation :
In this representation, the following formula may be used
to evaluate query term .
1+ log(tfui))* log(ni)
qui= —————————————————
∑ Tk=1( 1+ log(tfuk))* log(nk))
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Table-2 : Genetic Multiple query evaluation
Iteration-1
(179)
170

Iteration2
(160)
120

Iteration
3
(220)
93

Iteration4
( 270)
69

These experiment results indicate that the approach
yields large improvements over a traditional simple
evaluation process. It is noticed that the improvements
vary from 9% to 15%.
Conclusion:
This approach is generally based on the integration of
the sub population technique in a GA which performs a
multiple query evaluation. The GA is also characterized
by using operators adapted to the context of the retrieval
task.
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Functional Analysis of Cluster-Based Routing
Protocols for Wireless Sensor Networks

Abstract
Wireless Sensor Networks (WSNs) have gained worldwide attention in recent
years with the wide deployment of smart sensors. These sensors are small,
with limited processing resources and limited battery life. Sensor nodes can
sense, measure and gather information from the environment and based on
some local decision process, they can transmit the sensed data to the base
station. WSNs are large networks made up of numerous number of sensor
nodes with sensing, computation and wireless application capabilities.
Due to the non-uniform node distribution, the energy consumption among
nodes is more imbalanced in cluster-based wireless sensor networks. Here
we give a brief summary of the analysis and simulation of cluster-based routing
protocols, based on the energy consumption and conclude that the non-uniform
node distribution protocols like EADUC and EADC can give better energy
consumption than the uniform node distribution algorithm like LEACH.

Introduction
A wireless sensor network consists of hundreds or thousands of inexpensive,
low-powered sensing devices with limited memory, computational and communication resources [1].

Remote
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W ireless link

Cluster
head

Keywords
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Networks, cluster-based
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protocols
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Final processing node
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As sensor nodes have limited and non-rechargeable
energy resources, energy is a very scare resource and
has to be managed carefully in order to extend the lifetime
of the sensor network.
It has been proved in [3-6] that clustering is an effective
scheme in increasing the scalability and lifetime of
wireless sensor networks. In clustering scheme, there
are two kinds of nodes in cluster, one cluster head (CH)
and several cluster members (CMs). Cluster members
gather data from the environment periodically and send
the data to the base station (BS). There are two kinds of
communication between cluster heads and BS, singlehop communication clustering and multi-hop
communication. In multi-hop communication clustering
algorithm[2], the energy consumption of cluster heads
consists of the energy for receiving, aggregating and
sending the data from their cluster members( intra-cluster
energy consumption) and the energy for forwarding data
for their neighbor cluster heads ( inter-cluster energy
consumption ).
In clustering networks, the imbalanced energy
consumption among nodes is the main factor affecting
the network lifetime. In case of uniformly node distributed
approaches, clusters have appropriate number of
members and coverage areas. Thus, the intra-cluster
energy consumption of cluster heads can be balanced.
For cluster members, the maximum communicate
distances of cluster members are approximate, because
of the uniform cluster sizes. Thus the energy
consumption of uniformly distributed cluster head set
can balance the energy consumption among nodes and
finally prolong the network lifetime [8].
In non-uniform node distribution [8] case, a cluster-base
routing algorithm called energy-aware clustering
algorithm (EADC) is developed for balancing the energy
consumption among cluster heads by adjusting the intracluster and inter-cluster energy consumption of cluster
heads. Therefore, this can achieve the balance of energy
consumption among nodes and prolong the network
lifetime.
Uniformly Distributed Clustering Protocols
Low energy adoptive clustering hierarchy (LEACH) is a
routing protocol [1] for data gathering in wireless sensor
networks. In LEACH, each node independently elects
itself as a cluster head with a probability. Cluster heads
receive and aggregate data from cluster members and
send the aggregated data to the BS by single-hop
communication. In order to balance the energy
consumption, the role of cluster head is periodically
rotated among the nodes. LEACH protocol is simple and
does not require a large communication overhead.
However, the performance in heterogeneous networks is
not very well, because it elects cluster heads without
considering the residual energy of nodes. .
To meet these requirements, the threshold T(n) of a
competing node n can be expressed as follows:
T(n)= 0 , if
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-(1)

Where the variable G represents the set of nodes that
have been selected to become cluster heads in 1 / p
rounds, r is the current round, r < G and p is the
predetermined parameter representing the cluster head
probability.
Upon cluster head parameter, each cluster head creates
and distributes schedule. CH also selects a CDMA code
which is distributed to all members of cluster.
Shortcomings of LEACH
The assumption that all nodes can reach the BS in one
heap may not be realistic. A short steady state period
increases the protocol’s overhead, where as a long period
may lead to cluster based energy depletion .The
Extended LEACH(XLEACH) protocols takes into account
the nodes energy level in the cluster head selection
process.

-(2)
Where

is current energy.

E n, max is initial energy
The performance in heterogeneous network is not very
good, because it selects cluster heads without
considering the residual energy of the nodes.
EADEEG
It selects CH based on the ratio between the average
residual energy of neighbor nodes and the residual energy
of the nodes itself [7] which can achieve a good cluster
heads distribution and prolong the network life time. It
generates isolated points.
BPEC
It is a distributed energy saving clustering algorithm [8]
which select cluster heads by the ratio between the
average residual energy of neighbor nodes and the
residual energy of the node itself as its primary probability
and the nodes degree as its subsidiary probability. It
can avoid the ‘isolated points’ problem in EADEEG and
keep all cluster heads connected.
The above general algorithms based on the assumption
that all the nodes are uniformly distributed in the network.
However, in networks with non–uniform node distribution
we have to consider the network coverage problem.
Non-uniform Node Distribution Clustering Protocols
EADC is an energy-aware clustering algorithm. In order
to elect cluster heads with higher energy, the parameter
of cluster head competition in EADC is based on the
ratio between the average residual energy of neighbor
nodes and the residual energy of the node itself.
Moreover, cluster heads broadcast head messages using
the same competition range to construct clusters of even
sizes. Thus, the energy consumption among cluster

members can be balanced well.a)Network model
To this network model we adopt a few reasonable
assumptions as follows:1. There are N sensor nodes that are distributed in max
square field.
Table 1. Description of control message

the energy consumption among cluster members can be
balanced well. However, the even cluster size also makes
the energy consumption among cluster heads imbalanced,
due to non-uniform distribution of nodes. Cluster heads in
dense areas have more member nodes, so they have high
intra-cluster energy consumption. For this, an inter-cluster
energy-efficient multi-hop routing protocol is proposed, in
which cluster heads select the neighbor cluster head with
higher residual energy and a smaller number of cluster
members as the next hop to balance the energy
consumption among cluster heads.

Message

Description

Node_msg

Tuple (Selfid, selfenergy)

Head_msg

Tuple (Selfid)

EADC details:

Join_msg

Tuple (Selfid, headid)

Schedule_msg

Tuple (Scheduleorder)

Route_msg

Tuple(Selfid,
selfenergy,
membernum, disttoBS)

The whole process is divided into three phases: information
collection phase, whose duration is T1; cluster head
competition phase, whose duration is T2 ; cluster formation
phase, whose duration is T3 .
Information collection phase:

2. All the nodes and the BS are stationary after
deployment.
3. All the sensor nodes can be heterogeneous, but
whose energy cannot be recharged.
4. All the sensor nodes are location-unaware.
5. All the nodes can use power control to vary the
amount of transmit power.
6. The BS is out of the sensor field. It has a sufficient
energy resource and the2location of the BS is known
∈
ET
l *each
E elecnode.
+ l * ∈ fs *d , d < d 0
fs x (l , d ) =by
7. Each node has an identity (id).
To transmit an l-bit data to a distance d, the radio
expands energy
-(3)

The duration of the phase is defined as T1 , during which
each node broadcasts a Node_msg with the following two
values: one is the node id, and the other is the residual
energy of this node within radio range r. At the same time,
it receives the Node_msg from its neighbor nodes, according
to which, each node si calculates the average residual
energy Eia of its neighbor nodes by using the following
formula.

1 d
Eia = d ∑ E jr
j =1
where E jr denotes the residual energy of s j
neighbor node of
nodes of

E elec , fs and mp mp are parameters of the

transmission/reception circuitry. Depending on the distance
between the transmitter and receiver, free space (

) or

multi-path fading ( ∈mp ) channel models is used. While
receiving, the radio expands energy

s i and d is the number of all neighbor

s i . For each node,we give the following formula

using which to calculate its waiting time for broadcasting
Head Msg message.

l * E elec + l * ∈mp *d 4 , d ≥ d 0
where

one

ti =

Eia
T2Vr ,
Eir

T 2Vr ,

Eir ≥ Eia

-(4)

E ir p E ia

Cluster head competition phase:
When

T1 has expired, EADC begins the cluster head

competition phase whose duration is

T2 . In this phase,

E Rx (l ) = l * E elec

if node si receives no Head Msg when timer

Cluster-based routing protocol

it broadcasts the Head Msg within radio range Rc to
advertise that it will be a cluster head. Otherwise, it gives
up the competition. we will construct a routing tree on

This protocol contains an energy-aware clustering algorithm
EADC and a cluster-based routing algorithm. In order to
elect cluster heads with higher energy, the parameter of
cluster head competition in EADC is based on the ratio
between the average residual energy of neighbor nodes
and the residual energy of the node itself. Moreover, cluster
heads broadcast head messages using the same
competition range to construct clusters of even sizes. Thus,

t i expires,

the elected cluster set. The duration of the phase is

T4 .

This multi-hop communication from cluster heads to the
BS will further reduce the energy consumption
Cluster formation phase:
After

T2 expires, the last phase of EADC is the cluster
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formation phase, we define the duration as T3 . In this
phase, each non-cluster-head node chooses the nearest
cluster head and sends the Join Msg which contains the
id and residual energy of this node. According to the
received Join_Msgs, each cluster head creates a node
schedule list including the Schedule Msg for its cluster
members
Cluster-based routing algorithm:
In this phase, we will construct a routing tree on the
elected cluster head set. The duration of the phase is

T4 . This multi-hop communication from cluster heads
to the BS will further reduce the energy consumption.
Each cluster head broadcasts a Route Msg message
within the radio radius Rr with the following values: the
id, the residual energy, the number of cluster members
and the distance to the BS of itself. According to [7], if
nodes’ radio radius Rr for communicating with other
nodes is twice larger than its covered range Rc, and if
these nodes can fully cover the monitoring area, then
the connectivity can be maintained. As we will analyze
in the Theorem 2, the cluster heads generated by EADC
can cover all network nodes. Therefore, to ensure the
connectivity of cluster heads, we set the radio radius

Rr = 2 Rc . If the distance from cluster head si to the
BS d( s i , BS) is less than DIST TH, it chooses the BS
as its next hop. Otherwise, it chooses its next hop
according to the received Route_Msgs. Cluster head si
chooses the neighbor cluster head with higher residual
energy, smaller number of cluster members and no further
away from the BS as its next hop. Here, we give the
formula of the indicators “relay” when cluster head
chooses cluster head

si

s j as its next hop.

relay( si , s j ) = αE jr / E max + (1 − α )1 / s j ( cm−num ) -(5)
Here E jr is used to measure the residual energy of
cluster head s j and we define

E max as the maximum

initial energy of node in the network. s j ( cm − num ) is the
number of cluster members of s j and α is a real value
uniformly distributed in

. We can see from the

formula, the cluster head with higher residual and fewer
cluster members will have a larger “relay”. Cluster head

si chooses the neighbor cluster head with the largest
“relay” and closer to the BS as its next hop. If there are
more than one cluster heads have the largest “relay”,
cluster head

si chooses the one with larger d ( s j , BS )

to avoid the premature death of the cluster heads close
to the BS, due to forwarding too much data. Data
transmission phase:
Intra-cluster communication:
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The probability that only one node broadcast the Head
Msg within the cluster range will fulfill the following
inequality

P ≥ C n0exp −1 (1 − (∆t / T2 ))
For

example,

that r = 15m ,

t = 10ms ,

nexp −1

P
we

assume
,

N = 100 ,

according to the above inequality,

we can obtain P ≥ 0.994 it means the probability that
multiple nodes broadcast the Head Msg at the same
time is rather low here is one and only one cluster head
within any Rc range. Thus, the cluster heads are
distributed evenly, and the energy consumption among
cluster member nodes is balanced. Routing algorithm
analysis The value of DIST TH determines the number of
cluster heads which communicate with the BS directly.
In the case that DIST TH is smaller than the minimize
distance between the BS and the network field, there
are no cluster heads communicate with the BS. As a
result the data from the network cannot be transmitted
to the BS leading to an unavailable network. In the case
that DIST TH is larger than the minimize distance
between the BS and the network field, if DIST TH is
small, the number of cluster heads which communicate
with the BS directly will be small and the forwarding
load of these nodes will be larger correspondingly. As a
result, these nodes will die prematurely which can reduce
the network lifetime. On the contrary, if DIST TH is too
large, and even larger than the maximum distance
between the BS and the network field, all the cluster
heads communicate with the BS directly which will
undoubtedly result in a waste of energy. Therefore, the
value of DIST TH should be controlled in an appropriate
range. In the case that cluster heads distribute uniformly
in the net-work, the number of cluster members of
clusters is uneven due to the non-uniform node
distribution. Therefore, the intra-cluster energy
consumption of cluster heads in densely populated parts
of the network is larger than that of cluster heads in
scarcely covered areas. As the energy consumption of
cluster heads consists of intra-cluster energy
consumption and inter-cluster energy consumption. We
mitigate the imbalance of intra-cluster energy
consumption by adjusting inter-cluster energy
consumption. Cluster heads in scarce areas take more
forwarding tasks to achieve a balance of total energy
consumption of cluster heads. Taking into account the
heterogeneity of the nodes, each cluster head chooses
the cluster heads with more residual energy as its next
hop. High-energy cluster heads take more forwarding
tasks, which prolongs the network lifetime by taking full
advantage of the heterogeneity of nodes. In formula (5),
the value of “relay” is affected by two factors: sj · Er and
sj · Nummem making a cluster head choose a cluster
head with higher energy level and fewer cluster members
as its next hop. Constant ( determines which factor is
more important in choosing the next hop.

Scenario 1 100 nodes are randomly deployed over a 200
m×200 m field.

SIMULATION:

rounds

The simulation were performed in NS-2, every simulation
result shown in the paper is the average of 200
independent experiments unless otherwise specified.
Where each experiment is done in different scenarios
and two scenarios are chosen to be shown as follows:

Scenario 2 100 nodes are non-uniformly deployed over a
200 m×200 m field.

EADC

30
25
20
15
10
5
0
1

2

3

4

5

6

7

8

9

Number of cluster heads

N e tw o r k l i fe ti m e

600
500
400

LEACH

300

EADC

200
100
0
20
0

60
40

100
80

140
120

180
160

200

Rc

(Formation of cluster heads in LEACH & EADC)
700

N etw ork life tim e

600
500
LEACH

400

EADC

300

EADUC

200
100
0
1

2

Scn en ario

(Figure of network lifetime in LEACH, EADC & EADUC)

143

It can be seen that EADUC and EADC perform far better
than LEACH in prolonging network lifetime. The reason is
that LEACH does not take into account the energy of nodes
while choosing cluster heads. In this heterogeneous
scenario, the low-energy nodes restrict the network lifetime,
and the energy of high energy nodes is wasted.
Conclusion
Here in this non-uniform node distribution, the clustering
algorithm balances the energy consumption among cluster
members by constructing equal clusters. Each cluster head
chooses a cluster head with higher residual energy and
fewer cluster members as its next hop. The imbalanced
energy consumption caused by non-uniform node
distribution is solved by increasing forwarding task of the
cluster heads in sparse areas.
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Denormalisation : Towards Improved
Performance

Abstract
In this paper, we present a practical view of denormalization, and provide
fundamental guidelines for incorporating denormalization. We have suggested
use of denormalization as an intermediate step between logical and physical
modeling, to be used as an analytic procedure for the design of the applications
requirements criteria. Relational algebra and query trees are used to examine
the effect on the performance of relational systems. The guidelines and
methodology presented are sufficiently general, and they can be applicable to
most databases. It is concluded that denormalization can enhance query
performance when it is deployed with a complete understanding of application
requirements.

Introduction
Normalization is the process of grouping attributes into refined structures. The
normal forms and the process of normalization have been studied by many
researchers, since Codd [5] initiated the subject. First Normal Form
(1NF), Second Normal Form (2NF), and Third Normal Form (3NF) were the
only forms originally proposed by Codd, and they are the normal forms supported
by commercial case tools. The higher form of normalization such as Boyce/
Codd Normal Form, the Fourth Normal
Form (4NF), and the Fifth Normal Form (5NF) are academically important but
are not widely implemented.

Keywords
Denormalization, Logical
modeling, physical
modeling, query
performance

The objective of normalization is to organize data into stable structures, and
thereby minimize update anomalies and maximize data accessibility. Although
normalization is generally regarded as the rule for the statue of relational
database design, there are still times when database designers may turn to
denormalizing a database in order to enhance performance and ease of use.
Even though normalization results in many benefits, there is at least one major
drawback – poor system performance
1. Normalisation

vs Denormalization

Normalization can also be used as a supplemental tool to provide an additional
check on the stability and integrity of an Entity Relationship Diagram (ERD)
and produce naturally normalized relational schemas . However, converting the
conceptual entity-relationship model into database tables does not guarantee
the best performance, nor the ideal geometrical distribution of the data . Thus,
even though conceptual data models encourage us to generalize and
consolidate entities to better understand the relationships between them, such
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generalization can lead to more complicated database
access path . Furthermore, normalization can create
retrieval inefficiencies where a comparatively small
amount of information is being sought and retrieved from
the database. As a consequence, database designers
occasionally trade off the aesthetics of data normalization
with the reality of system performance.
Denormalization can be described as a process for
reducing the degree of normalization with the aim of
improving query processing performance. One of the main
purposes of denormalization is to reduce the number of
physical tables that must be accessed to retrieve the
desired data by reducing the number of joins needed to
derive a query answer .
Denormalization has been utilized in many strategic
database implementations to boost database
performance and reduce query response times. One of
the most useful areas for applying denormalization
techniques is in data warehousing implementations for
data mining transactions. The typical data warehouse is
a subject oriented corporate database that involves
multiple data models implemented on multiple platforms
and architectures. The goal of the data warehouse is to
put enterprise data at the disposal of organizational
decision makers. The retrieval, conversion and migration
of data from the source to the target computing
environments is one of many tasks charged to the data
warehouse administrator. The transformation of that data
in a manner that ensures that the target database holds
only accurate, timely, integrated, valid and credible data
represents the most complex task on the technical
agenda. This is also an area where the tools and
techniques are not abundant. It is not enough to simply
capture the data needed for the data warehouse. It is
also necessary to optimize the potential of the data
warehouse.
Denormalization is particularly useful in dealing with the
proliferation of star schemas that are found in many data
warehouse implementations. In this case,
denormalization provides better performance and a more
intuitive data structure for data warehouse users to
navigate . The goal of most analytical processes against
the data warehouse is to access aggregates such as
sums, averages, and trends. While typical production
systems usually contain only the basic data, data
warehousing users expect to find aggregated and time
series data that is in a form ready for immediate display.
Important and common components in a data warehouse
that are good candidates for denormalization include:
multidimensional analysis in a complex hierarchy,
aggregation, and complicated calculations. Time is a
good example of a multidimensional hierarchy (e.g. year,
quarter, month, and date). Basic design decisions such
as how many dimensions to define and what facts to
aggregate can affect database size and query
performance.
Although denormalization techniques have been utilized
for various types of database design, denormalization is
still one issue that lacks solid principles and guidelines.
There has been little research related to illustrating how
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denormalization enhancesdatabase performance and
reduces query response time. This paper aims at
providing a comprehensive guideline regarding when and
how to effectively exercise denormalization. The main
contribution is to provide unambiguous principles for
conducting denormalization. In regards to the
organization of the paper, we start by giving an overview
of prior research on denormalization in Section 2. A
generally applicable denormalization process model and
commonly accepted denormalization techniques are to
be presented, in Sections 3 and 4. In Section 5
respectively, we use relational algebra and query trees
to develop a mechanism to access the effect of
denormalization on the performance of Relational
Database Management Systems (RDBMS). Finally,
Section 6 presents a summary of our findings.
2. Work Done on Denormalization
It is commonly believed by database professionals and
researchers that normalization degrades response time.
A full normalization results in a number of logically
separate entities that, in turn, result in even more
physically separate stored files. The net effect is that
join processing against normalized tables requires an
additional amount of system resources. Normalization
may also cause significant inefficiencies when there are
few updates and many query retrievals involving a large
number of join operations. On the other hand,
denormalization may boost query speed, but also
degrade data integrity. The trade-offs inherent in
normalization denormalization should be a natural area
for scholarly activity. However, this has not been the case.
The pioneering work by Schkolnick and Sorenson
introduced the notion of denormalization. In that work,
they argue that, to improve performance quality of a
database design, the data model viewed by the user has
to be capable of notifying the user about semantic
constraints. The goals of this paper are to illustrate how
semantic constraints can be exhibited and to illustrate
an algorithm to carry out the denormalization process.
Hanus developed a list of normalization and
denormalization types, and suggested that
denormalization should be carefully used according to
the way data will be used. A limitation of this work is that
the approach to be used in denormalization was not
described in sufficient detail.
Tupper proposed two separate dimensions for
denormalization. In the first approach, the ERD is used
to collapse the number of logical objects in the model.
This will in effect shorten application call paths that
traverse the database objects when the structure is
transformed from logical to physical objects. This
approach should be exercised when validating the logical
model. In the second approach, denormalization is
accomplished by moving or consolidating entities, and
creating entities or attributes to facilitate special requests,
and by introducing redundancy or synthetic keys to
encompass the movement or change of structure within
the physical model. One deficiency in this approach is
that future development and maintenance are not
considered.

Date argued that denormalization should be done at the
physical storage level, not at the logical or base relation
level. He argued further that denormalization usually has
the side effect of corrupting a clear logical design with
undesirable consequences.
Hahnke illustrated the positive effects of denormalization
on analytical business applications. In designing
analytical systems, a more denormalized data model
provides better performance and a more intuitive data
structure for users to navigate. The two primary
components of denormalized data models, facts and
dimensions, are also provided to solve the complexity of
hierarchies that are an important component of
multidimensional analysis when they support drill-down
functions in navigation functions. (Facts are the data
elements of interest contained in the result set returned
by a query and dimensions define the constraints used
to select the facts.)
Cerpa proposes a pre-physical database design process
as an intermediate step between logical and physical
modeling and provides a practical view of logical database
refinement before the physical design. He maintained
that the refinement process requires a high level of
expertise on the part of the database designer, as well
as appropriate knowledge of application requirements.
Rodgers discusses the general trade-offs of
denormalization and some of the more common
situations in which a database designer should consider
denormalization. For example, denormalization is useful
when there are two entities with a One-to-One relationship
and a Many-to-Many relationship with non key attributes.
Bolloju and Toraskar present an approach to avoid or
minimize the need for denormalization. They introduce
the concept of data clustering as an alternative to
denormalization. This approach is important in view of
the current popularity of object-oriented techniques for
information system analysis and design. One problem
with the use of data clustering is that it is limited to a
particular type of physical data organization.
Another possible drawback of denormalization relates
to flexibility. Coleman argues that denormalization
decisions usually involve the trade-offs between flexibility
and performance, and denormalization requires an
understanding of flexibility requirements, awareness of
the update frequency of the data, and knowledge of how
the database management system, the operating system
and the hardware work together to deliver optimal
performance. It is apparent from the previous discussions
that there has been little research regarding a
comprehensive taxonomy and procedure model for the
denormalization process. The next question of this paper
sets the stage for the development of an analytical
approach for denormalization.
3. A denormalization process model
As noted above, the primary goals of denormalization
are to improve query performance and to present the
enduser with a less complex and more user-oriented view
of data. This is in part accomplished by reducing the

number of physical tables and reducing the number of
actual joins necessary to derive the answer to a query.
As a rule, denormalization should be considered only
when performance is an issue and then only after there
has been a thorough analysis of the various impacted
systems. For example, if additional system development
is under way, denormalization may not be appropriate
and could lead to additional data anomalies and reduce
flexibility, integrity, and accessibility. Consequently,
denormalization should be deployed only when
performance issues indicate that it is needed, and then
only after there has been a thorough analysis of the
problem domain and the application requirements.
It has been asserted by Inmon that data should be firstly
normalized as the design is being conceptualized and
then denormalized in response to the performance
requirements. Prior to the denormalization procedure,
the database designer should develop a logical entity
relationship model that indicates; 1) cardinality for each
relationship, 2) volume estimation for each entity, and
defines 3) process decompositions for the application.
Point 3 could be accomplished via data flow diagrams.
Figure 1 illustrates the up-front activities that should be
attended to before proceeding to denormalization.
 Development of a conceptual data model (ER
Diagram).
 Refinement and Normalization.
 Identifying candidates for denormalization.
 Determining the effect of denormalizing entities on
data integrity.
 Identifying what form the denormalized entity may
take.
 Map conceptual scheme to physical scheme.
Figure 1. DB Design Cycle with Denormalization.
A typical implementation of the database design process
includes the following phases: conceptual database
design, logical database design, and physical database
design . Conceptual data models encourage the
generalization and consolidation of entities. In practice,
however, the generalization process leads to more
complex database access paths. Physical database
design means merely converting the conceptual entity
relationship model into database tables. However, this
approach does not account for the trade-offs necessary
for performance or for geographic distribution of the
database. Therefore, denormalization can be separated
from both steps because it involves aspects that are
neither purely logical nor purely physical. We propose
that the denormalization process should be implemented
between the data model mapping and the physical
database design so that the procedure can be based on
logical and physical database design.
 General application performance requirements
indicated by business needs.
 On-line response time requirements for application
queries, updates ad processes.
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 Minimum number of data access paths.
 Minimum amount of storage.
Figure 2. Criteria for Denormalization
The criteria for denormalization should address both
logical and physical issues. After an exhaustive review
of journal articles and experts’ recommendations in
professional journals, we have identified four criteria
(Figure 2) that have been used as the rationale for turning
to denormalization. These criteria are focused on reducing
database access costs, and are affected by database
activity, computer system characteristics and physical
factors . They also take into account that the dynamics
of applications requires that a database design should
be reviewed according to maintenance and development
plans for the application system.
A primary goal of denormalization relates to how it
improves the effectiveness and efficiency of the logical
model implementation and how it fulfills application
requirements. This requires an analysis of the advantages
and disadvantages of possible model implementation.
As in any denormalization process, it may not be
possible to accomplish a full denormalization that meets
all the criteria specified. In such cases, the database
designer should exploit knowledge about the application
requirements in order to evaluate the degree of
importance of each criterion in conflict.
Finally, in Figure 3, in order to contribute to database
designers’ seamless knowledge in addition to criteria
previously specified, we identified a list of variables from
literature that should be taken into account when
considering an absolute denormalization.
Denormalization has many drawbacks, such as data
duplication, more complex data-integrity rules, update
anomalies, and increased difficulty in expressing the type
of access . The denormalization process can easily lead
to data duplication and that in turn leads to update
anomaly issues requiring increased database storage
requirements.
An update anomaly problem can generally be resolved
with database management techniques such as triggers,
application logic, and batch reconciliation [9]. A trigger
can update duplicated or derived data anytime the base
data changes. Triggers provide the best solution from an
integrity point of view, although they can be costly in
terms of performance. In addition, application logic can
be included into transactions in each application in order
to update denormalized data to ensure that changes are
atomic. Finally, a batch reconciliation process can be
run at appropriate intervals to bring the denormalized data
back into agreement. Using application logic to manage
denormalized data is risky, because the same logic must
be used and maintained in all applications that modify
the data.
Denormalization usually speeds up retrieval, but it can
slow the data modification processes. It is noteworthy
that both on-line and batch system performance is
adversely affected by a high degree of normalization [15].
The golden rule is: When in doubt, don’t denormalize.
The next section of this paper will provide a strategy for
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increasing performance, but at the same time, minimizing
the deleterious effects related to denormalization.
 Application performance criteria.
 Future application development and maintenance
considerations.
 Volatility of application requirements.
 Relations between transactions and relations of
entities involved.
 Transaction type (update/query, OLTP/OLAP).
 Transaction frequency.
 Access paths needed by each transaction.
 Number of rows accessed by each transaction.
 Number of pages/blocks accessed by each
transaction.
Cardinality of each relation.
Figure 3. Other Considerations of Denormalization
4. Denormalizing for performance
In this Section, we discuss denormalization patterns that
have been commonly adopted by experienced database
designers. After an exhaustive literature review, we
identified and classified four prevalent strategies for
denormalization in Figure 4. They are collapsing
tables,splitting a table, adding redundant columns and
adding derived columns.
 Collapsing Tables.
- Two entities with a One-to-One relationship.
- Two entities with a Many-to-Many relationship.
 Splitting Tables (Horizontal/Vertical Splitting).
 Adding Redundant Columns (Reference Data).
 Derived Attributes (Summary, Total, and Balance).
Figure 4. Denormalization Strategies.
4.1. Collapsing Tables
One of the most common and secure denormalization
techniques is the collapsing of One-to-One relationships.
This situation occurs when for each row of entity A, there
is only one related row in entity B. While the key
attributes for the entities may or may not be the same,
their equal participation in a relationship indicates that
they can be treated as a single unit. For example, if
users frequently need to see COL1, COL2, and COL3 at
the same time and the data from the two tables is in a
One-to- One relationship, the solution is to collapse the
two tables into one (See Figure 5).
There are several nice advantages of this technique in
the form of reduced number of foreign keys on tables,
reduced number of indexes (since most indexes are
created based on primary/foreign keys), reduced storage
space, and reduced amount of time for data modification.
Moreover, combining the attributes does not change the
business view but does decrease access time by having
fewer physical objects and reducing overhead. In general,

collapsing tables in One-to-One relationship has fewer
drawbacks than others.

A

B

A

B

B

C

C

Figure 5. Collapsing Tables.
A Many-to-Many relationship can also be a candidate
for the table collapsing. The typical Many-to-Many
relationship is represented in the physical database
structure by three tables: one table for each of two primary
entities and another table for cross-referencing them. A
cross-reference or intersection between the two entities
in many instances also represents a business entity.
These three tables can be merged into two if one of the
entities has little data apart form its primary key (i.e.
there are not many functional dependencies with the
primary key). Such an entity could be merged into the
cross-reference table by duplicating the attribute data.
There is of course a drawback to this approach. Because
data redundancy may interfere with updates, update
anomalies may occur when the merged entity has
instances that do not have any entries in the cross
reference table. Collapsing the tables in both One-toOne and One-to-Many eliminates the join, but the net
result is that there is a significant loss at the abstract
level because there is no conceptual separation of the
data. In general, collapsing tables in Many-to-Many
relationship has a significant number of problems
compared to other denormalization approaches.
4.2. Splitting Tables
When separate parts of a table are used by different
applications, the table may be split into a denormalized
table for each application processing group. In this case,
the table can be split either vertically or horizontally.
However, it should be noted that there are cases that
the whole table should be able to be used for a single
transaction.
A vertical split involves splitting a table by columns so
that a group of columns is placed into the new table and
the remaining columns are placed in another new
table(Figure 6). Vertical splitting can be used when some
columns are rarely accessed rather than other columns
or when the table has wide rows. The net result of
splitting a table is that it may reduce the number of pages/
blocks that need to be read because of the shorter row
length in the main table. With more rows per page, I/O
is decreased when large numbers of rows are accessed
in physical sequence. A vertically split table should
contain one row per primary key in the split tables as
this facilitates data retrieval across tables. In actuality,

a view of the joined tables may make this split transparent
to the users. This technique has been particularly effective
when there are lengthy text fields in a long row. If the
text fields are rarely accessed, they may be placed in a
separate table.
A horizontal split involves a row split, resulting rows
classified into groups by key ranges (Figure 6). This is
similar to partitioning a table, except that each table
has a different name. A horizontal split can be used when
a table is large, and reducing its size reduces the number
of index pages read in a query. B-tree indexes are
generally very flat, and large numbers of rows can be
added to a table with small index keys before the B-tree
requires more levels. However, an excessive number of
index levels may be an issue with tables that have very
large keys. Thus, as long as the index keys are short,
and the indexes are used for queries on the table rather
than on whole table scan, a horizontal split prevents
doubling or tripling the number of rows in the table. The
result is that the number of disk reads required for a
query by only one index level is reduced.
A horizontal split is usually applied when the table split
corresponds to a natural separation of the rows such as
different geographical sites or historical vs. current data.
It can be used when there is a table that stores a large
amount of rarely used historical data, and at the same
time when there are applications that require a quick
result from the data. A database designer must be careful
to avoid duplicating rows in the new tables so that “UNION
ALL” may not generate duplicated results when applied
to the two new tables. In general, horizontal splitting
adds a high degree of complexity to applications.
Consider that it usually requires different table names in
queries, according to the values in the tables. This
complexity alone usually outweighs the advantages of
table splitting in most database applications.
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Figure 6. Splitting Tables.
4.3. Adding Redundant Columns
Adding redundant columns can be used when a column
from one table is being accessed in conjunction with a
column from another table. If this occurs frequently, it
may be necessary to combine the data and carry them
as redundant. For example, if frequent joins are performed
on the TB1 and TB2 in order to retrieve COL1, COL2,
and COL3, it is an appropriate strategy to
add COL3 to TB1 .
Reference data, which relates to sets of code in one
table and a description in another, obtaining a description
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of a code is accomplished via a join, presents a natural
case where redundancy can pay off. A typical strategy
with reference data tables is to duplicate their descriptive
attribute in the entity, which would otherwise contain only
the code. The result is a redundant attribute in the target
entity that is functionally independent of the primary key.
The code attribute is an arbitrary convention invented to
normalize the corresponding description and of course
reduce update anomalies.
Denormalizing reference data tables does not
necessarily reduce the total number of tables because,
in most case, it is necessary to keep the reference data
table for use as a data input constraint. However, it does
remove the need to join target entities with reference
data tables as the description is duplicated in each target
entity. In this case, the goal should be to reduce
redundant data or keep only the columns necessary to
support the redundancy and infrequently updated
columns used by many queries [12].
4.4. Derived Attributes
Summary data and derived data are extremely important
in the Decision Support Systems (DSS) environment.
The nature of many applications dictates frequent use of
data calculated from naturally occurring information. On
large volumes of data, even simple calculations can
consume processing time as well as increase batchprocessing time to unacceptable levels. Moreover, if such
calculations are performed on the fly, the user’s response
time is seriously affected.
Storing such derived data in the database can
substantially improve performance by saving both CPU
cycles and data read time, although it violates
normalization principles. Storing derived data can help
eliminate joins and reduce time-consuming calculations
at runtime. This technique can be combined effectively
with other forms of denormalization. Maintaining data
integrity can be complex if the data items used to
calculate a derived data item change unpredictably or
frequently, as the new value or derived data must be
recalculated each time a component data item changes.
Thus, the frequency of access, required response time,
and increased maintenance costs must be considered.
Data retention requirements for summary and detail
records may be quite different and must be considered,
and the level of granularity for the summarized information
must be carefully designed. If summary tables are
created at a certain level and detailed data is destroyed,
there will be a problem if users suddenly need a slightly
lower level of granularity.

However, since most DBMS products process view
definitions at run time, a view does not solve performance
issues, but can solve some of ease-of-use issues. A
query processing through a view would be naturally
slower than a query that references base tables in direct
manner, as the query optimizer of a DBMS server cannot
be as intelligent with views as it can be without them.
Despite recent advances in DBMS technologies that
permit a database programmer to choose the appropriate
access path, it turns out to be quite complicated and
even inefficient when applied it to views that is associated
with many large tables. In order for a user to use such
technology, s/he must be able to identify a better data
access path than the query optimizer. The advantage of
these technologies also can be realized only when the
database programmer can identify an index that provides
an access path to a certain query. In such cases that
the application designer can force the query optimizer
to use a particular access path, the resulting query can
be more efficient. Finally, since a view is a combination
of pieces of multiple tables, data updates through a view
can be restricted if a view references multiple tables that
are not related vis-a-vis One-to-One relationship.
5. Justifying denormalization
There is considerable complexity of the decisionmaking
process arising from the need to find out the criteria for
denormalization. Some guidelines to follow during
denormalization processes, which are not theorybased,
but are derived from practical experience in designing
relational database, were presented in the previous
section. In order to obtain a thorough knowledge of
applications and query processes, the most fundamental
procedures that a database designer should go through
are to 1) identify relations and their cardinalities, 2) identify
the transaction/module relations being accessed by
them, and 3) identify the access paths required by each
transaction/module.
In this Section, we present a theory-based method for
assessing the effects of denormalization. Using relational
algebra operations and query trees, we provide a simple,
but precise assessment of denormalization effects based
on retrieval requests.
The relational algebra operations enable the user to
specify basic retrieval requests with a basic set of
relational model operations [9]. The algebra operations
produce new relations, which can be further manipulated
using operations of the same algebra. A sequence of
relational algebra operations forms a relational algebra
expression, whose result will also be a relation.

4.5 Using Views as an Alternative toDenormalization
Using a view is not a pattern of materialized
denormalization technique, but it can help to reduce the
drawbacks of denormalization as well as it is the most
natural way to start the denormalization of a database.
Views are virtual tables that are defined as a database
object containing references to other items in the
database. Since no data is stored in the view, the integrity
of the data isn’t an issue. Also, because data is stored
only once, the amount of disk spaced required is minimal.

150

Srusti Management Review, Vol -V, Issue - II, July-2012

R

T

S
r3

t1

r1

t2

r2
s1

s2
FIGURE 7

t3

R

6. Concluding remarks

T’

r1

t1

r2
r3

S1

t2
t3

Deormalised ER diagram fig-8
(A) SQL and Relational Algebra with Normalization
Select R.r1, R.r2, R.r3, T.t1, T.t2, T.T3
From R, S, T
Where R.r1 = .001. and
R.r1 = S.s1 and
R.s2 = T.t1;
Res1 ← σ r1 = .001. (R)
Res2 ← (Res1 r1 = s1 (S))
Res3 ← (Res2 s2 = t1 (T))
Result ← π r1, r2, r3, t1, t2, t3 (Res3)
(B) SQL and Relational Algebra with Denormalization
Select R.r1, R.r2, R.r3, T.t1, T.t2, T.T3
From R, T
Where R.r1 = .001. and
R.r1 = T.s1;
Res1 ← σ r1 = .001. (R)
Res2 ← (Res1 r1 = s1 (T))
Result ← π r1, r2, r3, t1, t2, t3 (Res2)

Figure 9. SQL and Relational Algebra
In Figure 10, we present two query trees that respectively
correspond to the relational algebra expressions in Figure
9. A tree query characterizes a tree data structure that
corresponds to a relational algebra expression. It
represents the input relations of the query as leaf nodes
of the tree, and the relational algebra operations as
internal nodes. Suppose there are 1,000 tuples in R,
2,000 tuples in S, and 500 tuples in T. Also, if there are
10 tuples retrieved from R, which satisfying operation
condition (• r1 = ‘001’ (R)), the number of combination of
both entities caused by the first join operation (Res1 •r1
= s1 (S)) comes to 20,000 (= 10 * 2,000). Likewise, if
there are 20 tuples retrieved from the first join operation,
the final join operation (Res2 •s2 = t1 (T)) results in 10,000
(= 20 * 500).
π r1,r2,r3,t1,t2,t3

π r1, r2, r3, s2

π r1,r2,r3,t1,t2,t3

T
S

σ r1 = .001

In this paper, We have also presented a methodology for
the assessment of denormalization effects, using
relational algebra operations and query trees. we have
presented a practical view of denormalization with
fundamental guidelines to be used in database design.
We have proposed denormalization as an intermediate
step between logical and physical modeling, which is
concerned with analyzing the functionality of the design
with regards to the applications requirements criteria.
The guidelines and methodology are sufficiently general
so that they can be applicable to most databases. It is
concluded that denormalization can enhance query
performance when it is deployed with a complete
understanding of application’s requirements.
One of the powerful features of relational algebra is that
it can be used in the assessment of denormalization
effects. The approach clarifies denormalization effects
in terms of mathematical methods and maps it to a
specific query request. There are some limitations to the
approach.
The methodology is limited because it compares
computation costs between normalized and denormalized
data structures. In order to explicate denormalization
effects in greater detail, we still need to invest effort in
creating a method for measuring other effects such as
storage costs, memory usage costs, and communication
cost. Denormalizing databases is critical issue because
of the important trade-offs between system performance,
ease of use, and data integrity. Thus, a database designer
should
not blindly denormalize data without good reason, but
should balance the level of normalization with performance
considerations in concert with the application and system
needs.
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Abstract
This paper presents a parallel image processing model based on pipeline,
concerning the current efficiency of remote sensing image processing, which
cannot meet the need of processing increased number of remote sensing
data. In the multi-core CPU era, the pipeline technology can process the
complex and time-consuming steps of the remote sensing image processing
in superscalar parallel. This model can improve the processing efficiency
significantly. The principles of the pipeline and the parallel computing are
illustrated in detail in this paper. The obtained experimental results show that
the parallel processing model based on pipeline is efficient in the processing
of remote sensing image with large amount of data.
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In recent years, remote sensing and earth observation technology make new
progress continuously. We receive a large number of new geospatial data from
many different sensors every day. If we can’t process these data on time, they
will lose their value. With the development of the remote sensing, the remote
sensing technology is gradually applied to more and more industries, such as
cartography, precision agriculture, environmental monitoring, military
reconnaissance and so on [1]. As to the need of the national economic
development, a stable operating system will be built, the self-sufficiency rate of
spatial data will be improved and a industry chain of spatial information will be
formed to 2020 [2].For these reasons, fast data processing algorithms and
techniques that can speed up data processing become more and more important.
Currently, there are already many ways to speed up the processing of remote
sensing image. But these methods are most based on excellent hardware
foundation. The existing parallel computing is also many computer clusters
approach. Although this method is achieved satisfactory results, it is too
expensive. The problems is that there are rarely methods to speed up the
remote sensing image processing only based on the existing hardware and
sophisticated algorithms. In the computer information age, multi-core processor
which can perform more tasks in a period of time by its unique technological
advantages is the development trend of future processor. However, it is a
disappointment that we can’t achieve desired results in enhancing data
processing speed if we only use multi-core processors without efficient parallel
algorithms. Pipeline is a commonly used parallel processing techniques which
can fully use the advantages of multi-core processors. We can use pipeline
combined with the existing algorithms to develop parallel programs for remote
sensing image processing. These programs can improve the efficiency of data
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simple microprocessor. Multiple computing cores can
execute instructions in parallel so that can achieve a
chip thread-level parallelism, and it can also perform more
specific tasks within the time to achieve task-level
parallelism [3]. This will increase processor’s computing
power obviously. In a single computer, if you want to do
parallel computing you have to use the parallel program
which can use the resources of the multi-core processor
to improve efficiency. With the current development of
parallel computing technology and the increasing
popularity of parallel programming, in the foreseeable
future, a large number of application development
programmers will be asked to write parallel programs.
This trend also raises new demands for the study of
parallel programming [4].

processing, and it will be a good way for processing the
vast amount of remote sensing data. This article will
explore the implementation of using the pipeline
technology to achieve parallel processing of remote
sensing image. The lee filtering on a remote image will
be taken as an example in the experimental part to verify
the treatment effect.
Ii. Parallel Processing Model Based On Pipeline
A.

Parallel Computing

Parallel computing, simply, is the calculation made on
parallel computers, it often said that high-performance
computing, because parallel technology is essential to
any high-performance computing and supercomputing
invariably [6]. Parallel computing can be divided into timeparallel and space-parallel. The former typical
representative is pipeline technology, however, the later
do simultaneous computing with multiple processors [7].
This article focuses on the pipeline model on multi-core
processors for the remote sensing image processing.
Multi-core processor integrates two or more complete
computing cores, each of which is essentially a relatively

B. Pipeline Processing Model
The pipeline is a vivid description of the instruction
execution in the CPU, and it is also an implementation
mechanism which can make the processor overlap to
execute the instructions [9]. The main job of CPU is to
take instructions, interpret and execute instructions.
Instruction pipeline has been widely used in the computer.

Suppose the system cost the same time to take and
execute one instruction and the duration is marked as
m t, then under normal circumstances, a complete
implementation cycle time will be two m t. If the pipeline
is used here, the taking of the instruction and the
executing of the instruction can be implemented at the
same time, so the total execution time will remain as m
Input

IF
S1

ID

t, the efficiency has be doubled . In order to achieve
greater efficiency in the implementation, the pipeline can
be divided into more stages:
instruction fetch (IF), instruction decoding (ID), executing
(EX), memory (MEM), write back (W), five stages in total.
Suppose the time spent in each stage is equal.

EX

S2

S3

Output

MEM
S4

WB
S5

Figure 2. Instruction pipeline

Assume that the costing time of each sub-process is m t, the space-time diagram of instructions flowing through
the pipeline can be showed as follows:
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Through using the pipelining, multiple instructions can
be executed in a quasi-parallel way that is the program
overlap to operate the instructions. This is why the
pipeline technology can improve the efficiency of
instruction execution. Form the programmer’s point of
view, there are two advantages of using software pipelining.
The one is that pipeline provides a way to solve complex
problems in program, the other is that software pipelining
can re-use of different procedures [5]. The software
pipelining can also improve the performance of programs
and the CPU utilization
large amount of
Fill[10]. So, if a Normal
remote sensing image data is divided into a certain size
block of data suit for the computer memory, the pipeline
Space
technology can be used to improve the efficiency of
1
2
3
4
5
…
processing.

of the study on the more efficient algorithms can’t meet
the need of processing the massive data. For the common
large grid image, it can be cut into small blocks based
on certain rules. Take a 1000 * 1000 pixel image for
example, if we take the upper left corner as the origin
and cut a length of 100 pixels along the horizontal and
vertical, then one hundred 100*100 pixel blocks we will
get. These blocks can be processed in parallel by
pipeline. So, a pipeline with three stages can be created
to process the image. One stage is used for inputting
blocks, Clear
one is used for processing and the other one for
writing the processed blocks back into files on the hard
disk. As the disk has only one head of limitations, the
reading
and writing
…
n-1
n operations of the image blocks can
only be implemented in serial. However, parallel
(Stages)
III. Remote Image
1 Processed
2
3 in 4Pipeline
5
…
… processing
n-1
n mechanism can be used in the processing
stage to improve efficiency, because this stage is just
Currently, most remote sensing image processing
needed to do some specified processing to the blocks
1
2
3
4
5
…
…
n-1
n
algorithm is applied to serial procedural. Even though
flowing in and there are no relations among the different
the existing processing models can satisfy some of the
blocks. Assuming that the processing time of each stage
1 2
3 requirements,
4
5 it is
…difficult
… to improve
n-1
n
data processing
is equal, the parallel processing model based on pipeline
the processing speed further. What’s more, the progress
Time
is shown in Fig.4.
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The pipeline performance can be measured by the
formula:
S = T1/Tp

(1)

The T1 is the time spent in serial procedure of a remote
image processing algorithm, and Tp is the time spent in
parallel procedure of the same algorithm. There are three
main factors affecting the performance of the software
pipeline based on certain hardware [9]. The first one is
parallelism. Clearly, in a serial stage, each token must
be processed serially in order. In a parallel stage, multiple
tokens can be processed in parallel by the stage. If the
parallelism was too high, there might be a problem where
the unordered stage in the middle keeps gaining tokens
because the output stage cannot keep up. This situation
typically leads to undesirable resource consumption by
the middle stage. If the parallelism was too low, the
system can’t give full play to the advantages of parallel.
Both of these cases will affect the performance of the
pipeline. So an appropriate degree of parallelism is very
important for a certain system. The second is the number
of threads the system started. The thread of the system
is directly related to the implementation efficiency. So,
only appropriate amount of threads are started, the
pipeline can have a good performance. The third one is
the sub-problem size. The window size, or sub-problem
size for each token, can also limit the throughput of the
pipeline. Making windows too small may cause overheads
to dominate the useful work. Making windows too large
may cause them to spill out of cache. A good guideline
is to try for a large window size that still fits in cache.

IV. EXPERIMENTAL DESIGN
In this paper, the pipeline classes offered by Intel
Threading Building Blocks and C plus plus programming
language will be used in the experiment of the remote
sensing image processing. A complete image processing
is divided into input, processing and output phases and
each of the phases is relatively independent. A large
image containing amount of remote sensing data is
divided into many blocks of same size along horizontal
and vertical directions. When the pipeline starts, the
reading stage reads the blocks into memory in order
serially, the processing stage processes the blocks in
parallel, and the writing stage writes the processed
blocks back into the file on the disks. This whole
processing is like an assembly line without stopping,
and this parallel approach can theoretically handle up to
enhance efficiency. In the experiment, the size of the
block, the number of started threads and the parallelism
will affect the performance of the pipeline. The Lee filter
is used to verify processing efficiency because the lee
filter process is very complex and time-consuming. In
the experiment, the lee filter will be done on a remote
sensing image of 73M size in parallel based on pipeline,
and the time spent on processing will be recorded as
experimental data.
In Fig.5, it’s shown that the pipeline have the best
performance when the image is divided into blocks of
100*100 size and the number of the started threads is
two, and the parallelism is three. The least time spent
on processing in parallel is 7.438 seconds, and the
processing of the same image in serial costs 8.0
seconds. So, the speedup is 1.08.

Figure 5. Time-missions-threads diagram
The Fig.6 shows that the pipeline has a better
performance when the number of the started threads is
two and the size of the sub-blocks is 400*400 pixels.
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And the time-parallelism curve is very smooth when the
parallelism is more than two. The least time spent on
processing is 5.808 seconds. The speedup is 1.3.

Figure 6. Time-missions threads diagram
The Fig.5 and Fig.6 also show that when the blocks
size is small, the efficiency of the processing based on
parallel is mainly affected by the I/O speed of the system. After a number of experiments, we find that the
efficiency of the pipeline is higher than any other condi-

tion when the number of the started threads is two and
the parallelism is four at the same time. Under this condition, we go further to study the relationship between
the efficiency and the sub-block size. The obtained result is shown in Fig.7.

Figure 7. Time-size diagram
The Fig.7 shows that the block size has a great influence
on the efficiency of the pipeline. The curve shows that
the efficiency is highest when the number of the started
threads is two and the parallelism is four and at the same

time the size of the sub-blocks is 800*800 pixels. And
the speedup is 1.43. The processing effect of image of
larger amount of data based on pipeline is shown in Fig.8.
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Figure 8. Speedup-size diagram
In the Fig.8, it is shown that with the amount of data
increases, the speedup also increases. So, the pipeline
will have a better performance in the processing of the
image with larger amount of data.
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V. Conclusion
The experiment shows that the pipeline model can
significantly improve the speed of the processing of image
with large amount of data. The pipeline is a feasible and
effective solution for the efficient processing of remote
sensing image. The pipeline can be used for automatic
processing on a number of continuous processes and
also can easily deal with non-parallel processes such
as reading and writing. However, the pipeline technology
is not suitable for processing the image of small amount
of data because the efficiency of pipeline may be lower
than that of serial execution for the overhead of the parallel
system and interface of different processing blocks. How
to improve the speed of processing the large remote
sensing image is still a difficult issue and worth further
study.
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Abstract
Cloud database normally has RDBMS properties i.e. ACID properties and an
SQL Interface, a huge storage system which ensures consistency and more
programming interface. The basic properties of a storage system in cloud
ensure scalability, elasticity and autonomy. Cloud Database ensures automatic
scaling of storage resources and cluster replicas when a database cluster
reaches user-defined thresholds for disk space. It handles connections,
providing round-the-clock responsiveness to unpredictable load demands on
database infrastructure. It allows service providers and organizations to offer
elastic and highly scalable database-as-a-service (DBaaS) environment while
freeing DBAs and application developers from the rigors of setting up and
administering modern and robust database environments.
This paper reviews the benefits of cloud computing and then evaluates two
database architectures—shared-disk and shared-nothing—for their
compatibility with cloud computing. It also focuses on how it reduces
maintenance costs by eliminating partitioning. Two examples have been drawn
up, one of consumer cloud database and the other of corporate cloud database.

Introduction
The major benefits of cloud computing are dynamic scalability, faster
development, diverse platform support and lower cost etc. However, attaining
these benefits requires the key design principles of the cloud model. One of
the core design principles is the ability to provision and decommission servers
on demand. Unfortunately, the majority of today’s database servers are incapable
of satisfying this requirement.
This paper reviews the benefits of cloud computing and then evaluates two
database architecture (a) shared-disk and (b) shared-nothing on their
compatibility with cloud computing.
Cloud computing is the latest evolution of Internet-based computing. The Internet
provided a common infrastructure for applications. Soon, static web pages
began to add interactivity. This was followed by hosted applications like Hotmail.
As these web applications added more user-configuration, they were renamed
Software-as-a-Service (SaaS). A company like Salesforce.com is the example
on this.

Keywords
SaaS, AWS, LAMP stack,
DaaS, Web 2.0 technologies

With a growing number of companies looking to get in on the SaaS opportunity,
Amazon released Amazon Web Services (AWS) that enables companies to
operate their own SaaS applications. In effect, Amazon hosted the LAMP stack,
which they have since expanded to include Windows as well. Soon others
followed suit. Then, large companies began to realize that they could create
their own cloud platform for internal use, a sort of private cloud.
So, just as the public Internet spawned private corporate intranets, cloud
computing is now spawning private cloud platforms. Both public and private
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cloud platforms are looking to deliver the benefits of cloud
computing to their customers. Whether yours is a private
or public cloud, the database is a critical part of that
platform. Therefore it is imperative that your cloud
database be compatible with cloud computing. In order
to understand cloud computing requirements, we must
first understand the benefits that drive these
requirements.
The shared-disk database architecture is ideally suited
to cloud computing. The shared-disk architecture requires
fewer and lower-cost servers, it provides high-availability,
it reduces maintenance costs by eliminating partitioning,
and it delivers dynamic scalability.

traditional development models, would normally be
built in house. These services, plus templates and
other tools can significantly accelerate the
development cycle.


Simplified maintenance: Patches and upgrades are
rapidly deployed across the shared infrastructure.



Lower costs: All resources like expensive
networking equipment, servers, IT personnel, etc.
are shared, resulting in reduced costs, especially
for small to mid-sized applications and prototypes.



Shifting CapEx to OpEx: Cloud computing enables
companies to shift money from capital expenses
(CapEx) to operating expenses (OpEx), enabling
the customer to focus on adding value in their areas
of core competence, such as business and
process insight, instead of building and maintaining
IT infrastructure.



Agility: Provisioning-on-demand enables faster setup and tear-down of resources on an as-needed
basis. When a project is funded, you initiate
service, then if the project is killed, you simply
terminate the cloud contract.



Dynamic scalability: Most applications experience
spikes in traffic. Instead of over-buying your own
equipment to accommodate these spikes, many
cloud services can smoothly and efficiently scale
to handle these spikes with a more cost-effective
pay-as-you-go model. This is also known as
elasticity and is behind Amazon’s name Elastic
Computing Cloud (EC2).



Large scale prototyping/load testing: Cloud
computing makes large scale prototyping and load
testing much easier. You can easily spawn 1,000
servers in the cloud to load test your application
and then release them as soon as you are done,
try doing that with owned or corporate servers.



Diverse platform support: Many cloud computing
services offer built-in support for a rich collection
of client platforms, including browsers, mobile, and
more. This diverse platform support enables
applications to reach a broader base of users right
out of the gate.



Faster management approval: This is closely
aligned with cost savings. Since cloud computing
has very low upfront costs, the management
approval process is greatly accelerated, causing
faster innovation. In fact, costs are so low, that
individuals can easily fund the expense personally
to demonstrate the benefits of their solution, while
avoiding organizational inertia.

The Benefits of Cloud Computing
Cloud computing is driven by a number of very powerful
benefits. Whether the cloud is provided as an internal
corporate resource, as a service hosted by a third-party,
or as a hybrid of these two models, there are some very
real advantages to this model. These advantages derive
from specialization and economies of scale:
Specialization: There is a great deal of specialized
knowledge required to set-up and operate systems to
address security, scalability, platform maintenance
(patches, updates), data maintenance (backups) and
more. In a traditional model, each development effort had
to include this expertise on staff. Cloud computing
enables these capabilities to be staffed by experts who
are shared across many customers. Instead of hiring
that one person who does a decent job across all of
these elements, cloud computing entities can hire
individuals with deep expertise in each area, and then
amortize this expense across a large number of
customers. This degree of specialization enables a variety
of benefits that are driving cloud computing.
Economies of Scale: This is also a powerful driver for
cloud computing. The ideal platform is very expensive to
build. The servers, networking equipment, data storage/
backup, power, redundant high-speed connectivity, etc.
can result in a huge start-up cost for a single product or
project. Add to this the fact that most development efforts
fail, and the economics simply don’t make sense for
investment of this level in each project. Cloud computing
enjoys economies of scale, because that same
investment can be amortized over a large number of
projects. If one project fails, it can be replaced by a
number of new projects that continue to amortize the
initial investment.
Economies of scale also apply to IT tasks. For example,
let us use backup as an example of a standard IT task.
In a standalone environment, an IT person might schedule
and manage the backup process. In a cloud environment,
backup is highly automated, whereby that same IT person
can oversee simultaneous backups for hundreds or
thousands of customers.
Key Benefits of Cloud Computing:
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Faster development: Cloud computing platforms
provide many of the core services that, under
Srusti Management Review, Vol -V, Issue - II, July-2012

With corporate adoption of cloud computing, we are
seeing an explosion of cloud options. One of those
options is the provisioning of database services in the
form of cloud databases or Database-as-a-Service
(DaaS). For the remainder of this paper, we focus on the

requirements of cloud databases and the various options
available to you.
Evolving Cloud Database Requirements
Cloud database usage patterns are evolving, and
business adoption of these technologies accelerates that
evolution. Initially, cloud databases serviced consumer
applications. These early applications put a priority on
read access, because the ratio of reads to writes was
very high. Delivering high-performance read access was
the primary purchase criteria. However, this is changing.
Consumer-centric cloud database applications have been
evolving with the adoption of Web 2.0 technologies. User
generated content, particularly in the form of social
networking, have placed somewhat more emphasis on
updates. Reads still outnumber writes in terms of the
ratio, but the gap is narrowing. With support for
transactional business applications, this gap between
database updates and reads is further shrinking.
Business applications also demand that the cloud
database be ACID compliant: providing Atomicity,
Consistency, Isolation and Durability.
Perhaps it will be beneficial to consider two examples to
better understand the differing cloud database
requirements.
Example 1: Consumer Cloud Database
Consider a database powering a consumer-centric
cosmetics website. If the user does a search for a certain
shade of lipstick, it is important that the results be
delivered instantaneously to keep the user engaged, so
she doesn’t click on another cosmetics site. If the site
said that the chosen lipstick is in inventory and completed
the sale, it wouldn’t be the end of the world to later find
out that, as a result of inconsistent data, that lipstick
wasn’t really in inventory. In this case, the consumer
receives an email explaining that it is on backorder and
will be shipped soon…no problem.
Example 2: Corporate Cloud Database
Consider a company that sells widgets to manufacturers.
A large company purchases a load of widgets necessary
to keep its production line running. In this example, if
the inventory was incorrect, due to inconsistent data,
and the shipment is delayed, the company who
purchased the widgets may be forced to shut down a
production line at a cost of $1,000,000 per day…big
problem!
With this understanding of the different stakes involved,
it is easy to understand how corporate adoption of cloud
databases is changing the game considerably.
The Achilles Heel of Cloud Databases
Dynamic scalability—one of the core principles of cloud
computing—has proven to be a particularly vexing problem
for databases. The reason is simple; most databases
use a shared-nothing architecture. The shared-nothing
architecture relies on splitting (partitioning) the data into
separate silos of data, one per server.

You might think that dynamically adding another
database server is as simple as splitting the data across
one more server. For example, if you have two servers,
each with 50% of the total data, and you add a third
server, you just take a third of the data from each server
and now you have three servers each owning 33% of the
data. Unfortunately, it isn’t that simple.
Many user requests involve related information. For
example, you might want to find all customers who placed
an order in the last month. You need to go to the invoices
table and find the invoices dated for last month. Then
you follow a database key to the customer table to collect
their contact information. If this is spread across multiple
servers, you end-up processing information on one
machine and then passing that data to the second
machine for processing. This passing of information,
called data shipping, will kill your database performance.
For this reason, the partitioning of the data must be done
very carefully to minimize data shipping. Partitioning data,
a time-consuming process, is referred to as a black art
because of the level of skill required. The ability to partition
data in an efficient and high-performance manner really
separates the men from the boys in the world of DBAs.
Automating this process remains an elusive goal.
Sure you can use middleware to automatically repartition
the data on the fly to accommodate a changing number
of database servers, but your performance can quickly
go down the toilet. If we use the example above, let’s
say that you have two servers with partitioned data and
a query is taking .5 seconds. Then you add a third
database server, dynamically repartition the data with
some middleware, and now that same query takes 1.0
seconds, because of the data shipping between nodes.
Yes, the performance can actually decrease with the
addition of more servers. This is the Achilles Heel of
deploying a shared-nothing database in the cloud.
Is there any other approach that Amazon, Facebook
and Google used to solve the cloud database
challenge?
Since data partitioning and cloud databases are inherently
incompatible, Amazon, Facebook and Google have taken
another approach to solve the cloud database challenge.
They have created a persistence engine—technically not
a database—that abandons typical ACID compliance in
favor replicated tables of data that store and retrieve
information while supporting dynamic or elastic
scalability. Facebook offers BigTable, Amazon has
SimpleDB and Facebook is working on Cassandra.
These solutions are ideal for the needs defined in the
consumer example #1 above. However, they are not a
replacement for a real database, and they do not address
corporate cloud computing requirements.
The Shared-Disk Database Architecture is Ideal for
Cloud Databases
The database architecture called shared-disk, which
eliminates the need to partition data, is ideal for cloud
databases. Shared-disk databases allow clusters of lowcost servers to use a single collection of data, typically
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served up by a Storage Area Network (SAN) or Network
Attached Storage (NAS). All of the data is available to all
of the servers, there is no partitioning of the data. As a
result, if you are using two servers, and your query takes
.5 seconds, you can dynamically add another server and
the same query might now take .35 seconds. In other
words, shared-disk databases support elastic scalability.
The shared-disk DBMS architecture has other important
advantages—in addition to elastic scalability—that make
it very appealing for deployment in the cloud. The
following are some of these advantages:
Fewer servers required: Since shared-nothing databases
break the data into distinct pieces, it is not sufficient to
have a single server for each data set, you need a backup in case the first one fails. This is called a masterslave configuration. In other words, you must duplicate
your server infrastructure. Shared-disk is a mastermaster configuration, so each node provides fail-over for
the other nodes. This reduces the number of servers
required by half when using a shared-disk database.
Lower cost servers (extend the life of your current servers):
In a shared-nothing database, each server must be run
at low CPU utilization in order to be able to
accommodate spikes in usage for that server’s data. This
means that you are buying large (expensive) servers to
handle the peaks. Shared-disk, on the other hand,
spreads these usage spikes across the entire cluster.
As a result, each system can be run at a higher CPU
utilization. This means that with a shared-disk database
you can purchase lower-cost commodity servers instead
of paying a large premium for high-end computers. This
also extends the lifespan of existing servers, since they
needn’t deliver cutting-edge performance. Scale-in: The
scale-in1 model enables cloud providers to allocate and
bill customers on the basis of how many instances of a
database are being run on a multi-core machine. Scalein enables you to launch one instance of MySQL per
CPU core. For example, a 32-core machine could support
a cluster-in-a-box of 32 instances of MySQL. Simplified
maintenance/upgrade process: Servers that are part of
a shared-disk database can be upgraded individually,
while the cluster remains online. You can selectively take
nodes out of service, upgrade them, and put them back
in service while the other nodes continue to operate. You
cannot do this with a shared-nothing database because
each individual node owns a specific piece of data. Take
out one server in a shared-nothing database and the entire
cluster must be shut down. High-availability: Because
the nodes in a shared-disk database are completely
interchangeable, you can lose nodes and your
performance may degrade, but the system keeps
operating. If a shared-nothing database loses a server
the system goes down until you manually promote a
slave to the master role. In addition, each time you
(re)partition the database, you must take the system
down. In other words, shared-nothing involves more
scheduled and unscheduled downtime than shared-disk
systems. Reduced partitioning and tuning services: In a
shared-nothing cloud database, the data must be
partitioned. While it is fairly straightforward to simply
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split the data across servers, thoughtfully partitioning
the data to minimize the traffic between nodes in the
cluster—also known as function or data shipping—
requires a great deal of ongoing analysis and tuning.
Attempting to accomplish this in a static shared-nothing
cluster is a significant challenge, but attempting to do
so with a dynamically scaling database cluster is a
Sysiphian task. Reduced support costs: One of the
benefits of cloud databases is that they shift much of
the low-level DBA functions to experts who are managing
the databases in a centralized manner for all of the users.
However, tuning a shared-nothing database requires the
coordinated involvement of both the DBA and the
application programmer. This significantly increases
support costs. Shared-disk databases cleanly separate
the functions of the DBA and the application developer,
which is ideal for cloud databases. Shared-disk
databases also provide seamless load-balancing, further
reducing support costs in a cloud environment.
Conclusion
For developing, assembling or managing on a cloud
computing, we need a cloud compatible database. As
we know that shared-nothing databases require data
partitioning, this is structurally incompatible with dynamic
scalability. And the shared-disk database architecture
does support elastic scalability. It also supports other
cloud objectives such as lower costs for hardware,
maintenance, tuning and support. It delivers highavailability in support of Service Level Agreements (SLAs)
which is essential for cloud computing.
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