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Editorial
With rapid stride in the field of management & technology, the education sector needs to become more focused on research
efforts. Viewpoint-An International Journal of Management and Technology is a sincere effort of College of Management and
Computer Applications, Teerthanker Mahaveer University towards this direction.
The essence of the journal coincides with the philosophy of Teerthanker Mahaveer University i.e. to provide world class
education to the knowledge aspirers. There is a diverse mix of students from all across the globe, enrolled in different courses in
College of Management and Computer Applications, Teerthanker Mahaveer University. The college leaves no stone unturned
when it comes to the overall development of the students. Besides studies, the students of College of Management and
Computer Applications are known to have accomplished feats in the area of sports, social work, and technology.
The journal provides a wide spectrum of academic thoughts. The research papers are from areas as diversified as organizational
behavior, supply chain management, computer applications, carbon credits etc.
The paper, “Safe Confidential Information Entry Online through Visual Persistence,” presents a novel approach to enter
confidential information online irrespective of the presence of malware on the users system.
The article “Strategic Importance of High Stress Tolerance Limit among Media Personnel,” charts out a plan of action for
improving the stress level as well as developing a strategic model for increasing stress tolerance among media personnel.
The third paper “Impact of Changing Demographic Profiles of Indian Customers on their Internet Shopping Behavior,”
investigates the impact of demographic factors on consumers' online shopping behavior.
The next paper, “Carbon Credits: Level of Awareness in India” is based on a research conducted on the SME sector measuring
their level of awareness regarding carbon credits.
The fifth paper “Overload Management and Admission Control in Real Time Distributed Database Systems” present a protocol
that uses a new notion called importance value which is associated with each real time transaction. The authors have also
introduced a Transactional Multimode Model to let the application transactions adapt their behavior to the overload
consequences.
The next article titled “A Deteriorating Inventory Model for Single Vendor and Multiple Buyers in Demand Declining Market”
discusses about the integrated policy for single vendor and multiple buyers for the deteriorating product when the demand of the
item is decreased by time.
“Generic Algorithmic Approach to Generalized Assignment Problem in Conjunction with Supply Chain Optimization : A
Survey” proves that the tailor made genetic algorithm is of potential use to simulate the possible solutions for manufacturing
segments which lead to supply chain optimization.
Given this bouquet of thoughtful contributions, we are sure the journal will go a long way in serving the cause of research in the
area of management and computer applications.
It is an important landmark in the life of College of Management and Computer Applications, Teerthanker Mahaveer University
in its journey towards excellence. 10 years ago when this caravan started, the vision was to excel in the field of education and
today it has actually taken the shape of a world renowned university. Intellectual resources kept on joining this caravan making
all its endeavors successful. Now, together in this journey, we're marching forward, surpassing all hurdles, having a vision to
reach the horizon which is holding an aurora of brightness for those who are the bearers of torch for this caravan.
Those who added light to the torch of this caravan deserve special acknowledgment - the advisory board, the referees, who
despite being very busy, devoted their precious time for reviewing the papers and suggesting valuable inputs, the editorial
board, and all the faculty members and supportive staff associated with this endeavor.
In fact this journal is a giant leap of the University towards enhancing the cause of education and research. We wish that the
caravan keeps moving and one day it becomes a torch bearer for the humble cause of rendering education.
Prof Ajay K. Garg
Editor-in-Chief
Vaishali Dhingra
Editor
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Solutions in an Uncertain World (or)
Cruising for a Bruising

Akshay Randeva

“It ain't what you don't know that gets you into trouble. It's what you know for sure that just ain't
so.”
~ Mark Twain
We live in interesting times.
In the developed world, the 'great recession' we are
experiencing has resulted in a historic drop in both
aggregate demand levels and aggregate asset prices.
The talk of green shoots is dying out as the large
stimulus packages by governments around the
world fade and the environment remains
challenging with sovereign budgets and balance
sheets coming under increasing pressure.
Most of the developed economies are slowing and
shedding net jobs again. This was expected, given
the impact of the fiscal stimulus is now waning in
most countries.
Consumer spending remains weak and
unresponsive to the easing of monetary policy. The
service industries which often lead the recovery are
now stagnating. In previous recoveries, it has been
observed that once growth resumes, it builds on
itself. This time that is not happening as of yet.
The developed world also faces trillions of dollars
gap between the pensions, health care and other
retirement benefits they have promised to public
employees, and the money set aside to pay the
benefits, creating a demographic and financial timebomb. The resultant "Intra-generational" conflict
between the young and old is increasingly becoming
a worry for governments around the developed
world.
The outlook for the US economy is again turning
down with 9.5% unemployment, 74.8% capacity
utilization, high historical private sector debt levels
and the threat of deflation appearing stronger as
highlighted by indicators like falling home prices,
durable goods orders that are more than 20% from

their peak levels, rising unemployment claims and
equity prices that are still 30% from their peak.
According to Moody's, the US debt-to-revenue ratio
has already doubled in three years to 430pc and it
may crash through its safety buffer by 2013 if
growth falters (adverse scenario), with interest
payments topping 14% of tax revenues. Genuinely
adverse debt dynamics were only expected to
materialize in 15 to 20 years. The crisis has 'fastforwarded' history, eroding all the time available to
adjust", said the group's Sovereign Monitor.
The total US debt is over $120 trillion when
accounting for underfunded liabilities such as
Medicare and Social Security, approximately 10
times the US GDP of $13.6 trillion. The US welfare
state is not alone; according to the UK's Institute of
Economic Affairs (IEA), the country's national debt
is £4.8 trillion once state and public sector pension
liabilities are included. This number translates to
about 330% of UK's GDP. After the latest public
finances data from the Office for National Statistics
(ONS) recently, Mark Littlewood, the IEA's
director-general, said: "The ONS should include
these liabilities (the state's pension liabilities) in
their calculations. It is shocking enough to see
official figures revealing a jump in national debt
over the last year from the equivalent of 48pc of
GDP to 56pc, but the grave reality is that our real
national debt stands at 333pc of GDP, including the
£1.2 trillion public sector pension liability and £2.7
trillion state pension liability.
Under the surface, the cracks in the Euro also seem
to be getting worse. The resistance to the bailout
package is rising as the terms turn out to be immoral
and absurd resulting in growing imbalances in the
euro area. And the big-deficit nations are locked in a
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downward economic spiral. The Euro has definitely
bought itself some time, but at a huge cost. And yet
little has been done to fix the causes of the crisis.
Europe's sovereign-debt crisis will be a drawn-out
affair, with lulls in the storm only to be expected.
Moody's semi-annual European Sovereign Outlook
report, published earlier, fears that slower economic
growth in Europe might spark downgrades to credit
ratings for countries on the continent, as any
slowdown could weaken the ability of individual
countries to absorb additional shocks to the system,
as cited by Dow Jones. "The ratings agency said that
the fiscal and economic adjustments necessary to
stabilize government debt ratios are likely to be
difficult and painful."
Talking about the UK, Moody's expects public debt
to reach 90pc of GDP within three years. It warned
that any slackening in fiscal tightening by the
Government squeeze would lead to a "sharp rise" in
funding costs if growth also slowed, with a nasty
effect on debt dynamics. With a structural deficit
that is causing debt "to grow an unsustainable rate",
the UK is clearly one of the weaker countries in the
AAA peer group.
To quote Andy Xie: “The developed world is
essentially competing on bad economic news. Major
currencies move on who is worse at the moment.
The Greek debt crisis caused the euro to plunge.
Now the weak employment and resuming property
weaknesses have caused the dollar to plunge. Maybe
the yen is next.”
On the other side of the world, emerging economies
as a whole are experiencing inflation rates above 5%
on average. India, Korea, and Taiwan have recently
raised their interest rates, fearing accelerating
inflation and an overheated property market. China
has taken steps to rein in the overheating property
market. It is still reporting moderate inflation.
Commodities are back up, with oil climbing above
$75 per barrel again and copper over $7,000 per ton.
The prices of agricultural commodities are gapping
up. India is seeing double-digit inflation.
The global economy seems to be bifurcating into the
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developed economies and developing economies.
The former face fears of over indebtedness and
deflation and in the latter inflation and asset bubbles
dominate the concerns of economists and policy
makers.
The trillion dollar question is that in an increasingly
globalised world, which will dominate the inflation
currently ubiquitous in the developing world or the
deflation and deleveraging prevailing in the
developed world. This lack of clarity has further
divided opinion amongst commentators, policy
makers and experts on the policy prescriptions for
the way forward.
The current state of the developed economies and a
world that is globally still largely recessed, suggests
the Keynesian response is the best way to get out of
this malaise i.e. using use fiscal policy to support
demand (spending) and provide a basis for firms to
keep producing and hiring.
And the central banks in the developed world
complied with the Keynesian 'solution' to the global
monetary crisis the Federal Reserve, for instance,
has expanded its balance sheet from some $900
billion in the Fall of '08, to about $2.3 trillion today. I
guess when your only tool is a hammer, every
problem looks like a nail.
Unfortunately, there are no quick fixes to a postbubble credit collapse - the additional $1.4 trillion
has been no match for the loss of credit. As Ben
Bernanke, chairman of the US Federal Reserve,
warned in July, the economic outlook remains
“unusually uncertain”.
Actually, when the Fed or the European Central
Bank tries to stimulate, the money flows to the
emerging economies. This loose liquidity coupled
with undervalued emerging market currencies
further leads to excess foreign exchange reserve
accumulation and loose credit conditions which
contribute to inflation in the emerging economies.
Andy Xie provides an excellent example of this in
the U.S.'s Savings & Loan crisis in the early 1990s.
The Fed cut interest rates to 3% to help its banking

system recover. The lower interest rates pushed
Western banks to lend a lot to Southeast Asia,
fueling a property bubble there. When the U.S.'s
monetary policy was tightened, capital was pulled
back. It caused the Asian Financial Crisis of 199798.
Policy makers across the world have to be
extremely careful as the wrong policy prescription
at this juncture can push the global economy to
lower trend growth, overlaid by high volatility,

characterized by high amplitude financial market
cycles, and possibly even another major financial
crisis in the emerging economies down the road.
As nations around the world experiment with
monetary policy and financial systems, Winston
Churchill's words spoken to the House of Commons
after the first Allied victory of the Second World
War at El Alamein in Egypt, come to mind: “Now is
not the end. It is not even the beginning of the end.
But it is, perhaps, the end of the beginning.”

Akshay Randeva is currently the Director, Strategic Development at the Qatar Financial Centre Authority, which focuses
on developing the financial services sector in Qatar and acting as the interface for all international financial community.
He also serves as the co-editor of Quantum, a magazine focused on the global financial services sector. He has varied
experience across the asset management and corporate banking space. His qualifications include a Master's in Finance
from London Business School and an MBA from IIM Calcutta. The author can be reached at akshay.randeva@gmail.com
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Safe-keypad, Safe Confidential Information
Entry Online through Visual Persistence
Utsav Saraf
New and nasty malware, especially, banking Trojans are on the rise on the Internet and attacking online
bank accounts. Current anti-virus solutions are not able to stop this threat. We present in this paper SafeKeyPad, a novel approach to enter confidential information online irrespective of the presence of malware
on the user's system.
We achieve this through visual persistence a property of the human eye to fuse multiple images displayed
within a time span into a single image. We rapidly and cyclically display components that a particular
character image is made of in an on-screen virtual keyboard to exploit this property of the eye. Our
technique mitigates key-logging, click-logging and screen-logging, all of which are techniques used by
modern malware to capture confidential user data. Safe-KeyPad is a server driven solution which does not
require any installation at the client's end. We present the design and in furtherance to this purpose, we
also provide a method for generating a set of images from a complete image of a character belonging to a
character set.
Key Words: Malware, Safe KeyPad, Visual Persistence
Problem Statement
New and nasty malware, especially, banking Trojans
are on the rise on the Internet and attacking online
bank accounts. According to the annual report for
2008 by Panda Labs a popular security research
firm, Trojans constituted 77.49% of all malware.
The new Trojan programs - which wait on a victim's
hard drive for an opportunity to crack the victim's
online banking account - are different from
traditional "phishing" e-mail scams that try to trick
users into typing their login information at fake bank
websites. These malicious programs can be gotten
by clicking on an innocuous looking link to a
greeting card or video that arrives in e-mail. Or, they
can be picked up by clicking to a Web page that has
been corrupted by hackers.
F-Secure8 tallied 59,177 unique banking Trojans
alone circulating on the Internet in 2008, up from
15,969 in 2007. More than 10 million users
worldwide were infected with active identity theftbased malware last year and a prediction by Panda
Labs10 said that infection rate will increase by an
additional 336 percent per month throughout 2009.
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The cumulative cost in hours alone from identity
theft related malware based on this projection could
reach 90 million hours. The escalation partly
underscores how intensively criminal hackers churn
out new variants to escape detection by antivirus
programs. Moreover, an alarming 35 percent of the
PCs infected with this type of malware were using
up-to-date antivirus software. Quite clearly, existing
anti-spyware or anti-virus solutions are unable to
stop this threat. New techniques like - aiming special
wireless11 or laser equipment at the keyboard or by
simply plugging into a nearby electrical socket have
only intensified the problem of confidential data
entry.
These malicious monitoring software can easily
capture any key entered by a user into his PC. This
exposes confidential user information (e.g. PIN,
credit card number, account number, password, etc.)
to theft and is a growing security threat that
endangers confidence in e-commerce and enterprise
security.
In the rest of the paper, we present some background
information and related work in section II, followed

by the solution in section III. In Section IV we
discuss the strengths and limitations of our solution.
Section V proposes possible improvements and
future work that we look to do. Finally we end with
the conclusion in section VI.
Background and Related Work
Password is commonly required for enabling access
across a network to an application hosted by a
service provider. In a web-centric environment, a
user of the service is required to enter his password
into a textbox in the browser, which is then
submitted to the server application using SSL for
authentication. Unfortunately, this does not protect
the password sufficiently as the client computer is
vulnerable to security breach. Monitoring software
present in the client computer can be recording keypresses, mouse-clicks, and screenshots without the
user's knowledge. This means that a hacker who has
access to the monitoring software can steal the user's
password, regardless of whether the password is
entered using the keyboard or by clicking on a
graphical keypad on the screen. Publicly accessible
computers, like those found in airports or internet
cafes, are especially vulnerable to such hacking as
users have neither control nor knowledge over what
are installed on the computers. It is important,
especially for the service provider, to secure client
computers to prevent such hacking activity. In
addition, other confidential user information, like
user ID or account number is also vulnerable.
Presently, the best technique to thwart such hacking
activity is to use scanning software to scan for
monitoring software and to detect key and mouse
logging activities. The disadvantage of this
technique is that the scanning software needs to be
installed on the client computer. This may not
always be possible as the service provider cannot
dictate what is installed on the user's computer, or
the user may be using a public terminal and has no
permission to install anything. Another
disadvantage is that the scanning software may need
regular updating to function properly which can be a
costly process. Hence, it can be seen that this
technique is not a satisfactory solution. The problem
is therefore how to enter password, or other
confidential information, in such a way that is safe

from the prying “eyes” of monitoring software.
Keyloggers are programs that install themselves
either into a web browser or as a device driver. They
monitor data being input, and send relevant data
back to the attacker which means they basically
send across the confidential information only,
leaving out the unnecessary stuff. Keyloggers are
implemented in many ways including:
• A Browser helper object that detects changes to
the URL and logs information when a URL
string matches that of a designated credential
collection site like a bank, web based email or
social networking website.
• Keyloggers are also implemented as device
drivers that stores keyboard and mouse inputs in
conjunction with monitoring the user's
activities.
To alleviate the problem of key-logging, some
websites have experimented with on-screen
keyboards as a secure form of data entry. A security
startup (now acquired by Oracle) [5] offers onscreen keyboard solutions to banks. The assumption
here is that substantial increase in the resources
consumed will be required to capture the
confidential information. This is not true for the onscreen keyboard offered by Windows XP
Accessibility tools (this is available under
Programs-Accessories-Accessibility Tools-On
Screen Keyboard). It emulates keystrokes and sends
them to the application that has focus. Even the most
naïve key-logger will be able to capture all of the
entries from the on-screen keyboard as though they
were typed.
To provide a single solution for defeating keylogging, click-logging and screen-logging is
generally quite difficult. However, Manu Kumar et
al [15] propose a solution that claims to mitigate all
these three methods of stealing confidential
information. The scheme relies on a state-of-the-art
eye-tracking device on a client's PC which is
extremely expensive and hence impractical, at least
for the near future.
Pass Faces [16] relies on the user recognizing faces
and pointing to recognized faces as responses to a
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series of challenges. A user has to mentally trace a
path which includes the password pictures and
answer a multiple choice question successfully in
order to login. However, Xiaoyuan et al [14], with
the help of a survey shows that the use of graphical
passwords is vulnerable to user bias in selecting the
pictures and passwords can be easily guessed. Also,
this scheme has been shown to be insecure against
an eavesdropping adversary in [18].
Cormac et al [17] present a clever trick to defeat
key-logging by suggesting that the user type in a
random set of keystrokes without focusing on the
actual password box in the webpage so as to inject
random keystrokes in the keylogger's recorded
information. This technique relies on the user being
quite smart, aware and tech-savvy which in practice
is not always true. Also, enterprises cannot enforce
security by depending on users to perform a set of
steps to secure their information.

combined into a single image by the human eye.
This value is in the range of 28-42 ms. (see [4] for an
interesting Visual Persistence test). The average
computer's display device has a refresh rate of 60
Hertz or 16 milliseconds. A simple calculation
shows that we can use about 3 sub-images in the
image set. If a monitor has a refresh rate of 8ms,
then we can use about 6 sub-images in our
implementation, with a image set size of 6, and so
forth. The advantage of a large image set size is that
there is a higher probability of blank sub images. As
a result, screenshots captured by attackers reveal
even lesser useful information.
We used the above techniques to protect a numeric
digit entered using a virtual keypad. The high-level
steps we have proposed are as follows:•

Generating a set of numbers that will represent
the full numeric keypad.

•

Associating each button in the keypad with a
numeric digit, hence creating a Button-to-Digit
association.

•

Displaying the virtual keypad to the user.

•

Capturing the button's digit value using the
Button to Digit association

Solution
The solution that we have proposed allows the user
to perceive the numeric digits in the keypad buttons,
while screen capture spywares or any other image
capturing/monitoring software will only register
partial images of our virtual keypad buttons.
Our solution comprises of a few fundamental
techniques, namely
a. Breaking a numeric digit up into a predefined
number of sub- images
b. Arranging the sub-images in a random sequence
c. Harnessing the visual persistence time of the
human eye to perceive the number based on the
cyclical sequence of the numeric digit's subimages.
About Visual Persistence and Image set size.
The virtual keypad in our solution consisted of 3
sub-images. The number of sub-images used
depends on the human eye's visual persistence time
and the refresh rate property of the display device.
Images viewed within visual persistence time are
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Note that the Button-to-Digit association will be
changed when the user wishes to enter another
number using the virtual keypad.
As a key part of our solution, we have proposed a
simple well-practiced mechanism along with
another simple algorithm that would make it more
difficult for an attacker to guess the digits displayed
on the keypad by doing multiple screen captures and
then collating the output to study the partial images.
Our algorithm basically strives to maximize
occurrences where identical partitions of the
numeric digits are displayed at the same cycle of the
virtual keypad's sub-image set, as much as possible.
For example, the seven segment numeric
representation of “0” and “8” are almost similar
with the exception of having an additional image in
the image set for 8.

The 3 sub-images for 0 and 8 are shown below.
Segment
group 1

Digit

Segment
group 2

Segment
group 3

=
=
identical

identical

different

Basically, the idea is to group the same sub-images
in the image sets for 0 and 8 together so that the
sequence in the cyclical display shows the same
sub-images when a screen capture is performed. In
the example illustrated above showing 3 subimages for the digits 8 and 0 respectively, Segment
groups 1 and 2 have identical segment groups while
Segment group 3 shows different segment groups.
Furthermore, every time after the keypad is clicked;
a new set of images is generated with new Buttonto-Digit associations. As a result, screen captures
collated over time, and even across different
combination of mouse clicks, will not reveal any
information about the keypad.
The step of displaying the virtual keypad comprises
the step of displaying the sub-images in the image
set, sequentially and cyclically at a fast refresh rate.
In a complete transaction, the number sequence
entered by the user could represent some classified
information, such as PIN, credit card number, or an
account number.
Strengths and Limitations
Safe-KeyPad protects confidential information
entry regardless of the presence of malware in the
PC. When malware is present, it defeats keylogging, mouse click-logging and screen-logging
capabilities of the malware. It does not require
regular updating like anti-virus or other software. It
does not work by scanning the PC and thus there is
minimal utilization of system resources. SafeKeyPad is deployed from the server and hence can
be enforced upon all users, including non-

employees of an organization, like online banking
or e-commerce customers. Since no installation is
required at the client end, Safe-KeyPad can be
deployed in a restrictive environment like public
PCs or internet cafes where installation is not
allowed.
On the other hand, Safe-KeyPad does not protect
against video capturing capabilities of
contemporary malware. It might cause some
amount of eye strain due to slight flicker of the onscreen keypad but with smaller, more realistic
keypads, we predict the amount of perceived flicker
to be negligible.
Directions for Future Research
The primary motivation of this solution is to prevent
image capturing software from stealing classified
information entered by a user through a graphical
interface. The technique described mitigates such
attacks to a large extent.
A natural extension of this solution is to also prevent
video capturing software, which has been
implanted on a compromised machine, from
succeeding in identical attacks. The current solution
does not prevent this. Future work in this direction
involves understanding the deeper nature and
mechanisms of display drivers in modern day
display mechanisms and the main challenge
involves making a solution that is independent of
hardware specifics.
Another possible area of future work looks beyond
the font type that we have assumed in our solution.
The techniques we have crafted are primarily based
on the seven segment LED numeric font type. With
some refinements and further study, we believe that
the methods we have proposed can be applied to
more challenging font structures especially to
support bitmap font rendering techniques.
Bitmap fonts consist of a series of dots or pixels
representing the image of each glyph in each face
and size. When compared to other font types, they
are faster and easier to use in computer code. The
key advantage with bitmapped fonts is that virtually
any form characters or even images can be
supported. Hence, the technique specified in this
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paper can be applied to not only the alphabets of
the English language but also other languages
such as Mandarin, Japanese, Hindi or Arabic.

“Internet Threat: Hackers Swarm Bank Accounts”,
<http://www.usatoday.com/money/industries/bankin
g/2009-02-22-bank-accounts-hackers_n.htm>

Conclusion

Annual Report Pandalabs 2008, <http://pandalabs.
p a n d a s e c u r i t y. c o m / a r c h i v e / a n n u a l - r e p o r t pandalabs-2008.aspx>

Online identity theft is a problem that has
increased exponentially over the last few years
and with the manifold increase in information
stealing malware, this trend is likely to continue.
The insecurity of entering confidential
information online is a huge threat to the growth
of e-commerce and online banking. Malware steal
confidential information by capturing keystrokes,
mouse clicks and screen shots of a user's PC. We
presented Safe-KeyPad, an approach to mitigate
all these attacks. Safe-KeyPad exploits properties
of the human eye to display an on-screen keypad
to users while preventing malware from capturing
any meaningful information out of it.
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Study on Strategic Importance of High Stress
Tolerance Limit among Media Personnel
Prof. Hari Sundar.G.Ram & Prof. Soumya.S

In the words of Sir Henry Ford, “Competition is the keen cutting edge of business always shaving away
costs”. The modern world is full of stress and it has become snobbery for the executives and the corporate
personnel to state that they are under stress. While it is agreed that stress is needed to a particular limit,
“what is the limit to which stress must be?” is the big question. Stress in a nominal level is good for
everyone and in the field of competition; it is undoubtedly proven that all individuals need to have the
minimum level of stress (Neustress). Once the level of stress is on the higher side it leads to burnout thus
paving way for loss in production and total imbalance in the organisation.
From the view of a strategic management angle, there needs to be a proper balance for the stress level and
in these circumstances, the stress tolerance level has to be maintained. Infact greater the stress tolerance
level, lesser is the propensity of being stressed. Once a proper strategic stress tolerance model is
developed and put to use, it would help a great deal to maintain the stress level intact and thus enhance
organisational effectiveness. The present study focuses its attention on various areas of attention. It
includes identification of the stressors - be it the physical, mental or job stressors on the job or off the job,
evaluating the stress tolerance level among visual and print media personnel, comparing the tolerance
level between print and visual media personnel, charting out a plan of action for improving the stress level
as well as developing a strategic model for increasing stress tolerance among media personnel.
Key Words: Stress, Stressor, Stress Tolerance, Strategic Stress Tolerance Limit
Literature Review
The modern world is full of stress, from which there
is no escape, and no work environment is an
exception to this. Media personnel who work in
difficult situation are prone to stress than people of
any other occupation. Further, it has been reported
that 2007 has been a difficult year for journalist as a
record number of personnel had been killed or
injured while on duty.
The concept of Stress was first coined by Hans Selye
in 1936. Derived from the Latin word “stringere”,
stress was used to mean hardship, adversity or
th
th
affliction. It was used in 18 and 19 centuries to
denote force, pressure, strain or strong effort with
reference to an object or person (Pestonjee, 1999).
In the modern sense, Cannon (1935) was the first to
use the term stress. He viewed stress as a potential
cause of medical problems and pointed out that
emotional stress cause disturbances of a

physiological nature. It can be regarded as a nonspecific biological, emotional, and behavioural
process that occurs when physical or psychological
well-being is disrupted or threatened. It involves
heightened psychological arousal accompanied by
intense emotion. He defines it as 'physical and
psychological process of reacting to and coping with
events and situations that place extraordinary
pressure on human being'.
There are two types of stress, namely 'Eustress' and
'Distress'. Eustress is the presence of optimum level
of stress in an individual which contributes
positively to his performance. This may lead
individuals to new and better ways of doing their
jobs. It has also been established that a perception of
his or her control over the environment has a definite
impact on the stress-health relationship (Murphy,
1988). When the level of stress leads to a situation
that it affects the body and mind of an individual it is
called 'Distress'.
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Job stress or Occupational stress is defined as 'a
condition arising from the interaction of people and
their jobs and characterized by changes within
people that force them to deviate from their normal
functioning' (Selye, 1999). One of the most notable
contributors to the field of Occupational Stress,
Karasek (1990), says that job stress occurs because
the 'demands' of employment exceed the 'controls'
of the individual needed to interact with those
demands. Researchers have linked job stress with
higher rates of heart disease and other physical
ailments and are now engaged in exploring the
psychological effects of working long hours or
being disenchanted with a job (Lansbergis, 1992).
An intriguing problem facing stress researchers has
been the individual variability of stress reaction.
People respond differently to stress, and also not all
people are equally vulnerable to its effect. It is also
opined that the experience of stress is a very
personal matter (Goldberger and Breznitz, 1986),
and each person must have developed his or her own
coping styles for getting through life successfully
and it is the breakdown of these coping patterns that
cause stress in a person. Even when exposed to a
minor stressful situation, certain people experience
high level of stress and become ill, while others
experience much less stress and remain calm and
composed.
Studies have established that
perfectionists are more depressed than nonperfectionists when stress is high (Joiner &
Schmidt, 1995).
Carroll and White (1984) are of the opinion that
work related stress is inevitable and workers vary in
their ability to cope well with stress. Further, the
ever increasing competition, advancement of
technology, demands for transformation in
strategies, structure, efficiency, etc. have placed the
coping skills of personnel under constant
dynamism. Quite a few studies available in the field
are worth considering. Dunnette, 1976; Ghosh,
1981; and Mohanthy, 1986 established that job
stress factors are related to variables like role
ambiguity, role conflict, need for achievement,
organizational effectiveness, etc.
Singh (1997) opined that distress symptoms arise
only when appropriate coping responses are not
forthcoming in the wake of threats or demands. If a
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person feels that he has enough resources to respond
to demands, they may be having control over the
environmental demands. So, it can very well be
inferred that a person's control or perceived control
is directly related to his competence or the
perceived ability to respond to stressful demands.
The work of Pestonjee (1999) in the area of Stress
Tolerance Limit (STL) is worth noting. While
presenting a model with respect to STL, he
proposed that stress originates from any of the three
areas, namely job and organisation, social sector,
and intra-psychic sector. According to him, job and
organisations refers to the totality of work
environment which includes task, atmosphere,
colleagues, compensations, policies, etc. Social
sector refers to social/cultural contexts in one's life
which includes religion, caste, language, dress, etc.
The intra psychic sector includes those things which
are innate and personal to the individual which
includes temperament, values, abilities, health, etc.
An individual is said to be in a balanced state when
an individual is able to handle the stress emanating
from all the three sectors, and is in consonance with
the STL. When stress from any of the three areas are
so loaded, become unmanageable, and exceeds the
STL, negative consequences become apparent with
stress related diseases emerging. If this situation
persists, it may further lead to disintegration of
personality requiring psychological and medical
care.
Research, for example Mesler, (1994) has
established that sickness is best understood not in
terms of the nature of the stressful events to which
an individual is exposed but in terms of the
magnitude of the individual's physiological and
psychological responses to the stressors. The
magnitude of response is said to determine the
likelihood of sickness or illness. Further, an
individual do not respond to events, but to his
perception of events.
Stress research has also significantly added to the
medical literature over the past twenty years or so.
We now know that work can be an exciting source of
challenge where potentials and capabilities of the
self are discovered and utilised. This positive stress
perspective has been termed 'eustress'. However,
work stress is said to lead to one of the most

universal and intense kinds of 'distress'. Distress is
often viewed as a malady, needing treatment.
Definitions and theories have evolved in the recent
past with models in hand explaining the etiology of
work related stress and the subsequent negative
psychological (anxiety and depression) and
physical effects (heart disease and hypertension).
One of the most notable contributors to the field of
Occupational Stress, Karasek (1990), says that job
stress occurs because the 'demands' of employment
exceed the 'controls' of the individual needed to
interact with those demands.

number one disease, with an estimated 500 million
people worldwide currently afflicted. In the United
States, 50 million have people have high blood
pressure and estimates are that another 50 million
are on their way to acquiring the condition.
Ironically, in 95% of hypertensive cases the cause is
unknown (American Heart Association). While
estimates of proportion to heart disease, possibly
due to job strain, vary greatly between studies,
Karasek and Theorell (1990) calculate that nearly a
quarter of all heart disease could be prevented if we
reduced the levels of job strain.

The Karasek 'Demand-Control Job Strain Model'
has highlighted two key workplace conditions that
increase hypertension: high psychological demands
combined with little control in meeting those
demands. People with high job demands describe
themselves as "working very fast", "working very
hard" and not having "enough time to get the job
done". And employees with little workplace
controls describe themselves as lacking the ability
and/or authority to make decisions or impact their
job. In recent studies, this model has included a third
factor: the beneficial effects of workplace social
support. Simply stated, if the demands placed on a
person at work are higher than the perceptions of
control, job strain will occur.

In one of the most comprehensive studies so far
examining the relationship between hypertension
and job strain, Schnall (1998) followed nearly 200
men for three years and found that those with the
most job strain had significantly higher blood
pressure than those with the least. Employees with
highly demanding jobs that allow little latitude for
making decisions have 3 to 5 times higher blood
pressure and are at greater risk of heart disease than
workers who do not experience such job strain.
Ironically, the study also found that men who were
initially in high-stress jobs but moved to low-strain
positions saw their blood pressure readings fall over
time. In fact, their follow-up blood pressure
readings were nearly the same as those who had
never been employed in high-stress jobs.

The results of job strain are clearly detrimental to
both corporations and individuals. In California, for
example, job related stress complaints are the
number one disability reported, and cost hundreds
of millions of dollars annually. Overall, in the
United States, the economic costs of job stress,
including absenteeism and lost productivity, are
difficult to estimate but could be as high as several
billion dollars per year.
According to Lansbergis (1992), aside from
economic factors, the negative relationship
between work and mental and physical health is of
great concern. Adding to a growing body of
evidence that workplace stress is harmful,
researchers have linked job strain with higher rates
of heart disease and other physical ailments and are
exploring the psychological effects of working long
hours or being disenchanted with a job.
One specific physical problem associated with job
strain is hypertension. Hypertension is the world's

It is not surprising to find that researchers now want
to discover whether the effects of job strain are
similar for women. Indeed, Blumenthol (1995)
demonstrated that the consequences of job strain are
more severe for women than for men. Women in this
study, who were identified as experiencing job
strain, also had higher systolic blood pressure than
women with low reports of job strain. Furthermore,
women in this study who reported high job strain
had higher systolic blood pressure than men in high
strain or low strain jobs, and maintained elevated
levels even after leaving work. Much of this may be
due to the fact that many women who work are also
mothers and wives, and therefore continue to `work'
after leaving their place of employment, returning
home to cook, clean, and work with the children on
schoolwork.
Stress tolerance is a term related to effective coping
and coping strategies. It is the ability of a person to
handle emotionally charged situations and to resist
burnout, in demanding environments. Stress
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tolerance is defined as the ability to endure stress,
strain and pain without serious harm (Carson and
Butcher, 1998). In the words of Pestonjee (1999),
STL is made up of four components namely,
Depression proneness, Anxiety proneness, anger
and Type A behaviour. The job and organisational
loads may at sometimes become unmanageable
thus going beyond the STL wherein an individual
may face the danger of disintegration of personality.
Further, certain personality and attitudinal
constructs like self-esteem, locus-of-control,
learned helplessness, anxiety, adjustment, etc. have
been found to be influential constructs in the area of
STL. A person who is not adjusted is likely to be
highly stressful even due to the slightest frustration
or pressure.

Limitations
The study was restricted only to the accredited
media personnel of Thiruvananthapuram Press
Club and more work has to be done to find out the
STL among the media personnel in other districts of
the State. The study was limited to an experimental
group of media personnel alone. Another similar
control group was not studied due to the paucity of
time, and had it been studied a comparison of the
STL could have been arrived at.
Analysis of Data and Results
The data collected was analysed using statistical
techniques like ANOVA, t-test, etc. The results are
discussed in the following section:

Research Methodology
The data for the research study has been collected
by way of reliable and valid Questionnaire. As
many as 75 media personnel, consisting of print and
visual media who have been accredited to the Press
Club, Thiruvananthapuram were subjected to the
study.
Sampling
Responses were collected from 75 print and visual
media personnel out of the total of 202 accredited
members of the Press Club, Thiruvananthapuram,
tm There were51 Male media personnel and 24
female media personnel. They belonged to the age
group ranging from 20 to 50 years. Out of the 51
male respondents, 40 were married and 11 were
unmarried while 23 among female respondents
were married and just one member belonged to the
unmarried category. (Table 1)
Tool used
The tool used for the present study was Stress
Tolerance Inventory (Sanandaraj M. S, Reshmi.
C.S, 2001, Dept. of Psychology, University of
Kerala). The Stress Tolerance Inventory having 30
items was used. Personal Data Sheet was used to
collect demographic particulars.
Statistical
techniques like Correlation analysis, Analysis of
Variance (ANOVA), etc were used to analyze the
data.

The Mean was found out to be 67.43, median as 65,
mode as 62 and Standard deviation as 9.126. (Refer
Table 3)
The respondents were first categorised into three
groups in the following manner.
1. High group (those having higher STL)
2. Medium group (those with medium STL)
3. Low group (those with low STL)
Those respondents with the numerical value above
the score of 71.993 which was arrived at by adding
half of Standard deviation with Mean were
categorised as High group, the Low group pertains
to those respondents who have the numerical value
below the score of 62.867, which was calculated by
subtracting half of Standard deviation from Mean.
All those respondents whose scores fall between the
above two scores were pertaining to the middle
group. It was found that 20 respondents pertain to
the High group, and 25 belonged to the Low Stress
Tolerance group and 30 in the middle group.
The total score of the instrument is 150; however, it
can be found that the mean score of the entire group
studied is only 67.43. In this regard, it is worth
noting that the arrived score is just less than half of
the total score of 150. This denotes that the media
personnel are having low STL in general.
Results
On the basis of the analysis carried out the following
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are the results which were arrived at
1. Out of the 75 respondents, there were 51 male
journalists out of which 40 were married and 11
were unmarried. Among 24 women
respondents, 23 were married and only 1 was
unmarried. (Table 1)
2. On the basis of the Analysis of Variance
(ANOVA), it is clearly found that there is no
significant relation between the age group of
respondents considered with the value of 1.834
being not significant.
3. On the basis of the analysis, it is found out that
there is a marginal higher level of STL among
visual media personnel (the value being 68.98)
than that of the Print media personnel (the value
being 64.5). The t- value of -2.067 being
significant at 0.05 level. This could be mainly
because of the fact that of the extreme
competition between the visual media
personnel owing to the increasing number of
television channels.
4. It is also found out that the is not much
difference in the level of work being carried out
by different age group media personnel and so
there could be the same level of STL among the
print media personnel.
5. As many as 41% of the respondents belong to
the age group of 20-25 years, 25% in the age
group of 26-30 years, 24% in the age group of
31-36 years.
6. Further it was found out that a large number of
respondents highlighted the fact that they are
being subjected to overworking by way of not
having proper working hours thus paving way
for low STL.
7. While there was higher level of STL among the
married groups, the STL was low among the
unmarried.

However, when most of the stress related diseases
emerge and this situation persists, we move on to the
next stage in which we start operating beyond the
STL. Several types of breakdowns and cracks are
observable (Fig 2). If this situation is left
unchecked, it may culminate in the last and most
intense stage wherein complete disintegration of
personality takes place. At this stage, the individual
requires proper psychological and medical care (Fig
3)
Recommendations
Though we know that stress has become an
inevitable part of the social functioning of an
individual, it cannot be assumed that stress is an
unmanageable affair. A planned effort from the part
of the individual as well as from the side of
management is sure to help a lot in enabling an
individual to tolerate the level of stress. Strategies
from the part of the organization- Stress can be
managed to a large extent at different levels of
operation through organizational interventions such
as carrying out stress audits.
Carrying out Stress Audits- Stress audit, which is
a four stage HRD/OD intervention which is utilized
by organizations to overcome prevailing stress
where in the four phases are as follows:
Phase 1- carrying out an exploration on Stress
tolerance limit (STL) with the help of psychometric
instruments in terms of anxiety proneness,
depression proneness, need profile etc.

Strategic Model for Stress Tolerance

Phase 2- Identifying the dominant organizational
role stress dimensions, some of the key dimensions
being Role stagnation, Role overload, Resource
inadequacy, Roe stagnation, Role erosion, Roe
ambiguity etc.

Based on the above study carried out, a strategic
model was developed to explain how to cope with
stress reactions. The reactions are received and
analysed by the environment which, in turn,
bounces back signals to the individual to bring
about a change either at the organismic level or at
the response level. The details related to the model
are highlighted in Figure1.

Phase 3- Collecting qualitative data on stress
variables and their effects on individual health and
performance through structured interviews.
Phase 4- Based on the results obtained in the first
three phases, remedial measures are suggested to
the organization for implementing needed
modification and changes in the activities and
practices.
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The key objectives of stress audit would be
mainly to identify the stressors at various levels in
the organization, identifying the dominant
personality profile in terms of anxiety, anger,
depression, values, motivation etc and
determining remedial measures such as training,
counselling and readjustment to enhance
effectiveness of the organization.
Carrying out Stress Management Training
programmes for workers, counselling services or
Stress reduction or intervention programmes

?
?

Perceive the stressful job situation as just a
temporary situation.
Believe that time itself would take care of the
situations.

Suggestions for further research
The present study being restricted to accredited media
personnel, a detailed study has to be carried out with
respect to similar groups such as police personnel,
crime reporters, teachers etc so that a comparison
could be made.

Moderating the intensity of job stressors and
the strains caused because of that by way of the
effect of other variables of positive value such as
high wages, increments, participative decision
making etc.

APPENDICES: - TABLES AND CHARTS

Role efficacy as a Stress reducer- Role related
stress affect the work culture adversely and
increases fatigue and also reduces an individual's
potential to work efficiently and reduces the STL
Enhancing role efficacy would lead to better STL
maintenance. Improvement in the quality of
performance is not merely a function of
“hardware” improvement but depends to a large
extent on the human side of the organisations.

Male

40

11

51

Female

23

1

24

TOTAL

63

12

75

Coping strategies such as Practising yoga,
avoiding confrontation, improving self image,
developing the act of patient listening, unwinding
and going on a vacation, delegation of authority,
learning to say “No” etc are also some of the ways
to maintain better STL.
Better stress tolerance level could be maintained
from the part of an individual too. The ways of
coping with stress and maintaining high STL are
? Believe in Bhagavad-Gita philosophy- “Your
right is to the do the job and not to expect the
fruits thereof” (Karmanyevaadhikaarasthae
maa phaleshu kathaachana”
? Accept situations as they are and remind you
that work is not everything.
? Rather than thinking of the time you had
waste, think of the time that you had spent
fruitfully and how you could convert the
remaining time in a fruitful manner.
? Taking excessive demands as a challenge.
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Table 1: Classification of Samples Based on Gender
and Marital Status
Married Unmarried TOTAL

Source: Primary Data
Table 2: ANOVA denoting the age of respondents
total
Sum
df Mean
of
Square
F
Squares
Between Groups 584.681

4

Within Groups

5577.665 70

Total

6162.347 74

146.170 *1.834
79.681

* No significant difference
Table 3: Mean, Median & Mode
No. of respondents

75

Mean

67.43

Median

65

Mode

62

Std. Deviation

9.126

Variance

83.275

Source: Primary Data

Table 4: Data and Result of t-test for Comparison
of STL of Print and Visual Media Personnel
Group

N

Mean

Std. Deviation t

Print

26

64.5

5.101

Visual

49

68.98

10.379

Figure 2 (Stressors or Loads)

-2.067*

Note: * Significant at 0.05 level
Source: Primary Data

Table 5 : (Age wise Classification)

30

26 to 30

19

31 to 35

18

36 to 40

7

40 to 45

1

Figure 3 (Stressors or Loads)

Age Wise classification
9%

1%

41%
24%

20 to 25
26 to 30
31 to 35
36 to 40
40 to 45

25%

Figure 1 : Strategic Model to cope with
stress reactions
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Impact of Changing Demographic Profiles of Indian
Customers on their Internet Shopping Behaviour
Ruchi Nayyar & Dr. S. L Gupta
India has exhibited a high degree of internet penetration, thanks to higher bandwidth facilities, lower tariff
rates and cheaper hardware. However, unlike western nations, Indians are not overly excited about nonstore shopping. Some of the various ways in which online marketing is done in India are company
websites, shopping portals, online auction sites, e-choupal, etc. There is an urgent need for internet
retailers to devise newer business models based on consumer online buying behavior. This study
investigates the impact of demographic factors on consumers' online shopping behavior. Results will
allow managers to identify customers interested in internet shopping and develop efficient online
marketing strategies to obtain competitive advantages. The study employed random sampling technique
with a sample size of 200 respondents constituting students, professionals and academicians. Results
showed that gender, age and education influence internet retailing positively.
Key Words: Online Marketing, Non-Store Shopping, Demographic Factors, Competitive Advantage
Introduction
A highly demanding lifestyle is compelling
consumers worldwide to adopt internet shopping as
an alternative to traditional brick and mortar
shopping. People, in order to save time and money
are motivated to purchase products and services
online. Companies are investing profoundly on
technology to make best use of internet as the
shopping channel. There is hardly any product,
service or commodity which is not being sold
through internet. Online retailing is unanimously
accepted and acknowledged as a cost-effective,
profitable and accessible medium to shop. It
therefore becomes imperative for online retailers to
study online consumerism and how it is taking shape
in today's era of rapid globalization.

internet retailers to determine the potential user
profile for online shopping channel (Sen et al. 1998).
B2C Market in India
IAMAI report 2009 reveals that almost 25% of the
total Indian population is living in cities. Of them
32% is PC literate. Again, of this literate population,
72% claim to use internet. Overall, internet usage is
low amount to only 24% amongst urban population.
80
60
Claimed
Internet
users

40
20
Sep-09

Mar-09

Sep-08

The invention of internet has created a paradigm
shift in the way people shop. With internet being
developed as the new distribution channel, a
consumer has become active at virtually any place or
time to purchase products or services of his choice.
However, adoption of this new marketing channel is
dependent upon consumer's profile and their
intention towards online shopping (Dholakia and
Uusitalo 2002). It therefore becomes crucial for

Mar-08

Literature Review

Sep-07

0

Fig: Source: IAMAI report 2009

India is still on the developing stage as far as e
retailing is concerned chiefly on account of low
density of internet connections. Besides the credit
card penetration in India is also less compared to
developed economies. Although the number of
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credit card users has increased but the average per
card spending is still low. Major percentage of ecommerce in India is through cheques and the
delivery of the product is done only after credit is
made into the merchant's account. This process
contradicts the whole idea of Internet as a medium
for fast and hassle-free shopping.
Broadband connectivity and increased usage of
credit cards have provided a favorable
infrastructure for the growth of online shopping in
India. High speed broadband connections have
resulted in better and faster display of goods in an
appealing manner. Continued liberalization in the
telecom sector has shown positive effects in the past
few years. The Indian Telecom policy recognized
the convergence of different media and permitted
direct inter-connectivity amongst various service
providers. Presently full duplex communication for
transmission of voice, data and information
services is permissible under the Telecom policy.
Today, internet services can be conveniently
obtained from telecommunication providers at
affordable rates. Internet has reached common
individuals, thanks to sprawling cyber cafes,
inexpensive broadband connections and
government initiatives of e-kiosks.
Consumer demography has affected internet
adoption marginally. IAMAI has observed
variances in internet adoption from defined
demographic segments:
?
Young Men: In the age group of 21-35 years.
Could be employed or unemployed.
?
Non Working Women: In the age group of 2558 years.
?
School going kids: Children above 8 years of
age falling in the age group of 8-17 years
College going students: Youths (graduates,
?
post graduates or doctoral students) in the age
group of 18-25
?
Working Women : Employed women in the age
group of 25-58 years
?
Older Men: Employed/ Unemployed men
within 36-58 years
Problem Statement
The purpose of this research is to explore the
barriers and factors for achieving successful e-
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retailing in India's retail industry. Although few of
the past studies have investigated the success of ecommerce in the western context, but a limited
amount of research has been conducted in this field
in India. This study aims to partially fill the gap
created by the lack of research into B2C ecommerce in the Asian context, by investigating
successful e-tailing in India's retail industry. The
research provides a holistic view of the various
demographic factors influencing consumers'
willingness to purchase online.
Demographic Profile
In most families, women are the chief decision
makers (Dholakia, 1999). Men are more motivated
toward utilitarian benefits of products and give
lesser importance to social relations and personal
contacts (Steenkamp et al., 1999). They are less
encouraged by inspirational and stimulating effects
of brick and mortar purchases. On the other hand,
women perceive shopping as an entertainment
channel to socialize and interact with other
consumers and get more satisfied purchasing from
brick establishments compared to online stores.
Men lay more emphasis on hassle free purchases in
the comfort of their homes or workplaces and mind
less on the hedonistic benefits of store shopping.
The intensity and frequency of internet usage by
women is less (Oni and Zavodny, 2003).
Consequently, their overall positive attitude
towards internet shopping is high compared to the
fairer sex. (Teo, 2001). Thus,
H1: Men are more inclined to internet purchase
activity than women.
Younger generation has always exhibited a positive
disposition towards adoption of a new innovation
(Schiffman and Kanuk, 2003) and understands the
technological changes and complexities
optimistically than the elderly segment (Wotruba
and Pribova 1995). The early adopters of internet
technology are typically younger in age primarily
on account of its utilitarian and hedonistic benefits
(Bordeau et al., 2002).It is also found that the
younger generation is less concerned about the
security and reliability aspects of internet
technology (Fogg et al., 2000). The results are also
consistent with the research of Zhao et al. (2002)
which found that younger online customers are less
concerned about online security and trust issues

than online customers. Computers intimidate many
elderly (Eastman and Iyer, 2004) leading to reduced
internet activities amongst older population. Also,
perceived enjoyment associated to traditional
shopping prevent older generation to adopt internet
as the purchase channel (May and Greyser 1989).
Thus,

Table 1: Literature summary

Gender

Steenkamp et al., 1999; Yang 2005, Oni
and Zavodny, 2003; Dholakia, 1999;
Steenkamp et al., 1999; Oni and
Zavodny, 2003, Teo, 2001

Age

Schiffman and Kanuk, 2003; Rogers
1964; Bordeau et al. 2002; Zhao et al.
2000; Fogg et al. 2000; Eastman and
Iyer ,2004; Wotruba and Pribova 1995;
Fogg et al., 2000; Zhao et al. 2002; May
and Greyser 1989

H2: Younger generation is more inclined
towards internet purchase activity than older
generation.
Educated and higher income group patronize
internet retailing more than lower educated and
lesser income group (Cunningham and
Cunningham, 1973). IT literacy across countries, is
higher among the highly educated (Gibbs et al.,
2002). Educated people make good innovators and
early adopters of new technology (Teo, 2001; Zhao
et al., 2002; Dillon and Reif, 2004). Less educated
people tend to exhibit higher degree of computer
anxiety towards computer technology
(Parasuraman and Igbaria, 1989). As a
consequence, their negativity towards internet as a
direct channel of retailing is inevitable. Thus,
H3: Educated people are more predisposed to
internet purchase activity
A large income encourages people to conduct more
internet shopping (Fogg et al., 2001). People at
higher position in their organizations embrace new
and innovative technology faster compared to those
at lower positions. Higher the educational level,
income, and occupation, higher would be the
perception of internet retailing (Cunningham and
Cunningham, 1973; Wotruba and Pribova, 1995;
Fogg et al., 2001, Gibbs et al., 2002). Literature
review has revealed that most of the internet
shoppers are men, earning high incomes and
owning a university education (Dholakia and
Uusitalo, 2002; Li et al., 1999; Vrechopoulos et al.,
2001). Thus,
H4: People with higher incomes are more
predisposed to internet purchase activity.
H5: People at higher position in the organization
are more predisposed to internet purchase
activity.

Education Cunningham and Cunningham, 1973;
Nelson and Phelps, 1966, Gibbs et al.,
2002; Teo, 2001; Zhao et al., 2002;
Dillon and Reif, 2004; Parasuraman and
Igbaria, 1989
Income /
Position
in the
organization

Liberal 1997; Cunningham and
Cunningham, 1973; Barter and
Litchtenberg, 1986; Parasuram and
Igbaria, 1989; Gibbs et al., 2002; Fogg et
al., 2001;Wotruba and Pribova, 1995;
Dholakia and Uusitalo, 2002; Li et al.,
1999; Vrechopoulos et al., 2001

Research Methodology
To realize the objectives of the study, empirical
method of research was used to study the relation
between demographic and psychographic profiles
of internet users and their online buying behavior.
This research relies on experience and observation
without due regard for system and theory. It is a
descriptive research that gives conclusions, which
are capable of being verified by observation or
experiment.
Sample Design
This study involves non-probabilistic convenience
sampling. The size of the sample is dependent on the
type of information required from the survey, and
the cost involved. This means calculating
beforehand the degree of accuracy required in the
results of the survey. Some attributes may be more
critical than others, and the degree of precision over
these should be known. Careful thought should be
given to time-constraint. Cost and accuracy are
closely linked with the time taken to complete the
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survey, and to some extent there is bound to be
conflict. Considering all these factors, the sample
size selected for quantitative analysis was 200.
Quantitative data was collected from a selfadministered questionnaire. Representative sample
was such which will give a true and unbiased picture
of the population. A total of 220 questionnaires were
distributed from which 200 completely filled
questionnaires were obtained. Utmost care was
taken to make sure that there is insignificant
sampling error and the results of the sample study
could be applied, in general, for the universe with a
reasonable level of confidence.
Data Analysis
Data analysis is done using suitable statistical
techniques. Chi Square test was employed on the
quantitative to surface the relationship between
consumer demographics, internet usage and online
shopping activities. SPSS software and MS-Excel
is used for efficient and effective data analysis. Data
has been depicted in the form of tables.
Analysis
Rapid growth of internet over the past few years has
Table 2 : Descriptive analysis of sample
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fuelled the increase of active internet users in the
country. These are those users who have accessed
internet at least once in the last one month. Higher
exposure and greater awareness of internet have
resulted in frequent hits on various noncommunication based applications such as onlinegaming, internet banking and online retailing.
Descriptive analysis
The given sample comprises of internet users aged
15 and more .The total sample constitutes of 44%
female and 56% males. A larger percentage of the
sample belongs to the age group of 15-24 years
(47%). While, the least representative group of
respondents is of age group of 45 years and above,
there is no respondent aged 60 or above. This could
be on account of lack of use and familiarity of
computer technology.
30% have an annual
household income between rupees two and five
lakhs. Finally 67% are postgraduates and 27% hold
a middle level position in their respective
organizations. 23% hold an entry level and 10%
hold senior level positions in their organizations.

2% of the respondents use internet at home and at
workplace while 20% access only at home. 60% of
respondents enjoy internet both in the comfort of
their homes and offices. Majority of the internet

users have broadband as the prime internet
connection at home. Results indicate a high internet
usage time with 45% users accessing internet more
than 15 hours per week.

Table 3: Location of internet user
N=200
At home only

At workplace only

Both at home and workplace

40

4

120

Other places

6

Table 4: Type of internet connection at home
Type of internet connection at home
N= 200
Dial up
modem
18

Broadband

Wi-fi

Data card

Others

Do not have internet
connection at home

90

40

28

16

8

Table 5: Internet Usage time

< 2 hours per week
34

2-7 hours per week
58

N=200
8 15 hours per week
45

Online Activities
Data in the following table 6 shows the preference of
online activities carried by the respondents.
Checking and sending email messages is the most
preferred online activity (77%). 65% of the sample
access internet daily to carry out general web

> 15 hours per week
72

surfing. Results of the survey show that respondents
are keen to find information in the form of products
or services depending upon their needs and
motivations. 15% of the respondents are involved in
downloading music and videos as an everyday
exercise and only 2% access internet for purchasing
purpose.

Table 6: Online activities

Results clearly indicate that in the present Indian
scenario, e-commerce cannot be regarded as the key
driver of internet. Emailing and information search
form the prime motivators behind increased internet
access in the country of the 38% internet shoppers,

26% use internet to buy online and train tickets once
a month, 19% purchase movie tickets and 7%
purchase flowers and gifts online. 9% do online
shopping for books and 19% for consumer
electronics.
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Table 7: Online Shopping
Whether purchased online?
Yes

No

76

124

38%

62%

Table 8: Products purchased online by e-shoppers

Online shoppers : 76
Daily
Books
CDs and DVDs
Clothes
Hotel reservations
Airline/ Train reservations
Consumer electronics
Gifts and flowers
Entertainment (movie
tickets etc)

4
0
0
0
0
0
0
0

Once
a week
0
0
0
4
0
0
0
2

2-3 times
a week
0
0
0
0
0
0
0
4

The results clearly indicate that e-commerce is not
the 'best choice' of internet users despite its
innumerable benefits. It therefore becomes
imperative for internet retailers to address the issues
related to reluctance in adoption of internet retailing
in order to expand their current user base.
Discussions
The findings of this study have revealed a higher
number of male internet shoppers than females. The
results are in consistence with the literature review.
Men are faster in adopting computer technology
than females (Qureshi and Hoppel, 1995). They are
more enthusiastic participants of various internet
activities such as emailing, information search,
downloading and purchasing activities. Females on
the other hand exhibit higher degree of nervousness
and stress towards computer technology (Igbaria
and Chakrabarti, 1990; Elder et al., 1987). Age
factor too, is found to have a significant connection
with internet retailing. Younger generation is more
predisposed to internet adoption and are well of the
utilitarian and hedonistic benefits of online
shopping.
Results have indicated a positive influence of
education on internet retailing. Educated and higher
income group patronize internet retailing more than
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Once a
month
18
4
14
14
52
15
14
38

2-3 times
a month
0
0
0
0
0
0
0
0

> 3 times
a month
0
0
0
0
0
0
2
0

Not at
all
54
72
62
58
24
61
62
32

lower educated and lesser income group
(Cunningham and Cunningham, 1973). Educated
people make good innovators and early adopters of
new technology (Teo, 2001; Zhao et al., 2002;
Dillon and Reif, 2004). Less educated people tend
to exhibit higher degree of computer anxiety
towards computer technology (Igbaria and
Parasuraman, 1989). Hence, their negativity
towards electronic retailing as a direct form of
retailing is inevitable.
Table 9: Chi Square analysis
Value of Chi Square (÷2) for demographic variables
Gender

Age

Education

Annual
household
income

Position
in the
organization

13.47

9.58

13.47

5.20

2.73

Yet another surprising result of this study is the
negative association of factors annual household
income and position in the organization on internet
retailing. Although higher income and position
motivate more purchasing, still, this does not seem
to hold good when internet is chosen as the
shopping medium. Concerns related to shipping,
online thefts and product quality are some of the
stumbling blocks preventive prospective customers
to choose internet as their shopping channel.

Managerial Implications of the Study

the growth of internet retailing in India.

Introduction to internet retailing has changed the
consumer's decision making process. Internet
retailing is being realized as an emergent area of
organized retailing in India. This research explores
the impact of various factors on internet retailing
adoption amongst tech-savvy Indian customers. As
very less work has been carried out in India in this
context, this research can provide useful insights
into the various factors determining the prospects of
internet retailing in Indian scenario. The results will
benefit internet retailers (both pure-play and bricksand-clicks) to devise appropriate strategies to
maximize their profits from B2C e-commerce.
Internet retailers can create curiosity value for their
customers rather than economic value.

All research findings have a difference between
facts and recorded versions despite meticulous care
taken during questioning and investigation. The
main source of data for this study constituted post
graduate students, academicians and professionals.
Selection of a wider spectrum of respondents from
diversified fields could have yielded better trends of
internet and preferences towards online shopping.
Besides, this study only examines the impact of
demographic variables on online retailing. Future
research in this area can analyze the psychographic
factors affecting internet shopping and consumer
concerns in internet retailing.

Limitations and Conclusions
Rapid growth of e-commerce has resulted in a
transformation in the global retail infrastructure.
Internet has emerged as a cost effective means of
doing business. Despite being faced with numerous
bottlenecks, India has the potential for growth in
internet retailing; thanks to rising internet and credit
card penetration, higher incomes and more techsavvy population. It becomes imperative for
internet retailers to understand the consumer online
buying behavior and assuage the customer anxiety
with respect to online purchasing. Concerns related
to transaction security, financial and identity theft
and product genuineness could be alleviated by
taking appropriate measures. For example, offering
secured online payments, escrow service, better
return policies and exciting discounts could help
reducing apprehensions revolving around shopping
online. This paper contributes to the overall
empirical evidence of online retailing as well as
provides a picture of internet retailing in India.
Considering the demographic profiles of online
users; gender, age and education have significant
association to web shopping in the current Indian
scenario. However, it won't be very late for these
differences to evaporate keeping into account fast
changing social habits and growing technological
developments. Although online users are aware of
the serviceable and pleasure-seeking benefits of
online shopping, they are reluctant to actually
utilize internet for shopping purpose. Trust and
security constitute the prime concerns preventing
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Carbon Credits: Level of
Awareness in Indian SMEs
Neha Dhingra & Manish Dhingra

Carbon credits as a concept was discussed and formalized in the Kyoto Protocol. In December 1997, the
Third Conference of Parties (COP) to the United Nations Framework Convention on Climate Change
(UNFCCC) adopted the Kyoto Protocol. The protocol requires developed and developing countries to
limit their Greenhouse Gas (GHG) emissions to individual targets.
The Protocol agreed 'caps' or quotas on the maximum amount of Greenhouse gases that each
participating country can produce. In turn these countries set quotas on the emissions of installations run
by local business and other organizations, generically termed 'operators'. Countries manage this through
their own national 'registries', which are required to be validated and monitored for compliance by the
UNFCCC. Each operator has an allowance of credits, where each unit gives the owner the right to emit
one metric ton of carbon dioxide or other equivalent green house gases (GHG).
Carbon credits create a market for reducing greenhouse emissions by giving a monetary value to the cost
of polluting the air. This means that carbon becomes a cost of business and is seen like other inputs such as
raw materials or labor.
The possibilities are endless; hence making it an open market. Operators that have not used up their
quotas can sell their unused allowances as carbon credits, while businesses that are about to exceed their
quotas can buy the extra allowances as credits, privately or on the open market. As demand for energy
grows over time, the total emissions must still stay within the cap, but it allows industry some flexibility and
predictability in its planning to accommodate this. The paper intends to explore the existing level of
awareness about carbon credits amongst SMEs.
Key Words: Carbon Credits, Clean Development Mechanism, Alternate Energy, Carbon Sequestering
Introduction
By way of example, assume a factory produces
100,000 tonnes of greenhouse emissions in a year.
The government then enacts a law that limits the
maximum emissions a business can have. So the
factory is given a quota of say 80,000 tonnes. The
factory either reduces its emissions to 80,000 tonnes
or is required to purchase carbon credits to offset the
excess.
A business would buy the carbon credits on an open
market from organisations that have been approved
as being able to sell legitimate carbon credits. One
seller might be a company that will plant so many
trees for every carbon credit you buy from them. So,
for this factory it might pollute a tonne, but is

essentially now paying another group to go out and
plant trees, which will, say, draw a tonne of carbon
dioxide from the atmosphere.
As emission levels are predicted to keep rising over
time, it is envisioned that the number of companies
wanting to buy more credits will increase, which will
push the market price up and encourage more groups
to undertake environmentally friendly activities that
create for them carbon credits to sell. Another model
is that companies that use below their quota can sell
their excess as 'carbon credits.'
The possibilities are endless; hence making it an open
market.
Operators that have not used up their quotas can sell
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their unused allowances as carbon credits, while
businesses that are about to exceed their quotas can
buy the extra allowances as credits, privately or on
the open market. As demand for energy grows over
time, the total emissions must still stay within the
cap, but it allows industry some flexibility and
predictability in its planning to accommodate this.

Research Methodology
The present study was undertaken with the specific
objective of studying the level of awareness
regarding carbon credits in Indian SMEs located in
UPSIDC, Parsakhera, and Bareilly. A sample of
eight industries was selected for this purpose on the
basis of convenience sampling.

CDMs or Clean Development Mechanisms
They are of particular interest to developing
countries, as it provides for investment in projects in
developing countries for their sustainable
development. While generating GHG statements a
country complying with the Kyoto Protocol, which
has its Carbon Credits left, may transfer to
Developed countries or countries which might not be
able to meet up its standards, towards meeting their
targets under Kyoto Protocol. CDMs address
providing alternative technological options and
incentives to developing countries, to pursue their
socio-economic goals but with lesser climate change
impacts.
The operational mechanism of CDMs involves an
investment by a legal entity from a country that has
adopted binding emissions targets according to the
Kyoto Protocol in a project of a country which does
not have that limits of binding emissions, which
results in emission reductions. The investment
decision would include an agreement between the
two parties and their respective countries on the
dispensation and transfer of the emission reductions
resulting from the project. These emission
reductions have to be certified by an appropriate
authority (the CDM Executive Board, provided for
under the protocol) and then these certified Emission
reductions (CERs, commonly known as carbon
credits).
Joint Implementation
"Joint implementation" is a program under the Kyoto
Protocol that allows industrialized countries to meet
part of their required cuts in greenhouse-gas
emissions by paying for projects that reduce
emissions in other industrialized countries. In
practice, this will likely mean facilities built in the
countries of Eastern Europe and the former Soviet
Union -- the "transition economies" paid for by
Western European and North American countries.
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The empirical study was preceded by literature
survey of carbon credits related issues and their
awareness in journals, magazines, websites,
newspapers etc. Following the literature survey, a
study was undertaken using a structured
questionnaire.
Based on exploratory design an attempt is made to
gauze the existing awareness among the SMEs about
the issues revolving global warming, to be specific
carbon credits and about the recently held
Copenhagen Summit.
Literature Review
NR Sethuraman talked about the Carbon credits
market in India and role of solution provider.
Developed countries have to spend nearly $300$500 for every ton reduction in CO2, against $10$25 by developing countries. India's GHG emission
is below the target and so, it is entitled to sell surplus
credits to developed countries. India is considered to
claim about 31 percent of the total world carbon
trade, which can give $25 billion by 2010. This is
what making carbon trading a hot trade in India.
Currently, India takes part in an open-market carbon
trade, where lots of consultants and brokers are ready
to buy carbon from companies so that they can stock
up on them and make good amount of money when
the demand rises in another year's time in the global
market. Rosanne Rodricks, Managing Editor,
Carbonyatra.com, a portal launched specifically for
giving information about the nuances and activities
in the carbon market claimed that, “India is the
largest beneficiary, claiming about 179 out of the
total 550 projects that were registered by the
UNFCCC through the CDM as of March 19, 2007. It
is expected to rake in at least $5 billion to $10 billion
(Rs 22,500 crore to Rs 45,000 crore) over a period of
time.” She added that Indian banks have already tied
up with international buyers to pool CERs generated

by SMEs and sell them globally in market lots of
CER units.
Anindita Bhattacharyya Sarkar and T. R. Manoharan
(2009), in their research work gave an estimation of
carbon in harvested wooden handicraft products.
The average consumption of wood (any broad leaf
species) per SME unit in Saharanpur in a week has
been estimated as 10,000 kg approximately. These
SME units may be a cluster or many small single
room units or a single big factory with its own
production centre. The carbon content was
calculated. Total value of CO2e for both registered
and unregistered units in Saharanpur $0.24 + $5.34
(million) $5.58 million. For one SME wooden
handicraft unit is about $1,525 and the same for all
units together will be about $5.28 million or Rs.
258.72 million. It was noticed that the best option to
avail these benefits was to initiate the process
through an association of SME wooden handicrafts
or a agency, including those set up by the
government rather than individual SMEs
themselves. There are several such agencies
currently in operation in the area. There is a need to
develop an integrated project in the area to address
energy efficiency, innovative technologies that
reduce waste, improving the quality of supply and
sourcing wood from sustainably managed and
certified forests and trees outside the forests.
They further talked about the source of energy used
by these handicraft manufacturers.
In terms of energy use by the SMEs in Saharanpur
electricity generation provided by the State
Electricity Board was not sufficient to meet the
demand for the wooden handicraft units. Therefore,
these units met their energy requirements through
diesel based generators set up in every individual
units. The expenditure for electricity on annual basis
has been estimated in at about Rs 52, 606 per SME
Unit where as the amount spent for fuel for running
the diesel generators to meet energy needs was
Rs176, 289, 00 which is very high including the
electricity cost. The results indicate that there is high
potential for CDM benefits from carbon markets if
these units switch the source of energy consumption
from diesel to non conventional energy sources.
Rajesh Bhayani (2009), India may be the second
largest country after China in terms of carbon credit

generation, but experts say Indian companies are
unable to take full advantage of this. They end up
selling almost a third of the credits generated to
middlemen at very low rates.
Many small and medium companies do not have
adequate knowledge of how to register projects to be
eligible for carbon emission certificates and where to
sell them. That is where brokers step in; they help
clients in completing formalities, but help
themselves more by buying a third or even more of
the credits generated at a predetermined rate.
Companies get Certified Emission Reductions
(CERs), popularly known as carbon credits, issued
by the Clean Development Mechanism (CDM)
Executive Board for emission reductions achieved
under the rules of the Kyoto Protocol.
India has 474 projects registered with the United
Nations, second only to China's 680. However, in
terms of CERs, India's share is just 11.63 per cent,
while China's is 58.75 per cent. The Indian
government has approved more than 1,455 CDM
projects which can potentially make Rs 28,00030,000 crore in export earnings.
Experts say the potential can be much bigger if
smaller companies could be saved from misguiding
brokers. One third of the CERs are with the top five
companies (see chart), which are more aware of the
procedures.
Sudipta Das (2009), partner with Ernst & Young in
advisory services, says some intermediaries
represent the carbon credit buying community in the
developed world. “Sometimes they misguide their
clients, who start believing that getting their carbon
emission certified and selling them is risky and
tedious and there is no proper return,” he says,
adding that many companies end up selling carbon
credits at ridiculously low rates.
Das says companies should approach only renowned
consultants who can help them transact the credits on
optimal terms. Alternatively, companies could
approach those who have successfully sold their
carbon credits at good market rates and learn from
their experience.
“India is already among the top two countries for
CER projects. With the global demand for CERs
expected to rise significantly in 5-10 years, CERs
could be a major contributor to India's export
earnings,” says Jaldeep Sodhi, vice-president with
Avalon Consulting, which advises companies in this
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respect.
For selling CERs, commodity futures exchange
MCX had launched CER contracts, but it is not
liquid as the sellers of these credits are Indian
companies, while buyers are overseas entities which
cannot buy on Indian exchanges.
According to Natham Martin (2006) emissions of
carbon dioxide from the combustion of fossil fuels,
which may contribute to long-term climate change,
are projected through 2050 using reduced-form
models estimated with national-level panel data for
the period of 19501990. Using the same set of
income and population growth assumptions as the
Intergovernmental Panel on Climate Change
(IPCC), it is found that the IPCC's widely used
emissions growth projections exhibit significant and
substantial departures from the implications of
historical experience. This model employs a flexible
form for income effects, along with fixed time and
country effects, and handles forecast uncertainty
explicitly. It is find clear evidence of an “inverse U”
relation with a within-sample peak between carbon
dioxide emissions (and energy use) per capita and
per-capita income.
According to a research conduct by Tristram O. West
and Gregg Marland (2000) the atmospheric CO2
concentration is increasing, due primarily to fossilfuel combustion and deforestation. Sequestering
atmospheric C in agricultural soils is being
advocated as a possibility to partially offset fossilfuel emissions. Sequestering C in agriculture
requires a change in management practices, i.e.
efficient use of pesticides, irrigation, and farm
machinery. The C emissions associated with a
change in practices have not traditionally been
incorporated comprehensively into C sequestration
analyses.
According to research conducted by Tami C. Bond
and his team (2004). The reductions in emission
factors are partially offset by an increase in energy
consumption since the base year of the previous
study. The net effect is an overall decrease in
emission estimates, especially those from fossil
fuels. A redistribution of the emissions also results,
with a reduction of fossil fuel emissions at middle to
high northern latitudes and biomass/biofuel
emissions in the northern tropics, and an increase in
biomass/ biofuel emissions in the Southern
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Hemisphere and higher northern latitudes.
According to article which is published by Nick
Anstee (2009) India is very well placed to be at the
forefront of this drive to harness private sector
expertise and build the world's post-carbon
economy. It has great potential for technological
developments which will enable the citizens to leapfrog the wasteful development model of the West.
There are a wide range of choices for the future and
these choices could bring huge opportunities for
businesses.
First, global policy-makers must establish a clear
and consistent regulatory environment around all
aspects of climate change mitigation and in areas
such as the carbon market. Before investors part with
their cash for clean technologies such as renewable
energy they must be confident they are basing
investment decisions within a secure regulatory
framework. The cost of capital is related to risk and
politicians must make it a priority to minimize risk
for investors by creating policy stability.
Second, as well as developing exciting new
technological solutions to tackle climate change, we
must also examine how we can use expertise in the
financial markets to create new opportunities.
Innovation must be encouraged not just in terms of
technology, but also in the field of financing
techniques.
Although it is difficult because in the post credit
crunch world policy-makers view innovation with
suspicion, but in the field of climate change
financing, it should be encouraged within the secure
framework. Indeed the financial sector needs to be
just as innovative as the scientists and engineers that
are seeking a physical solution to global warming.
Third, reform of the Clean Development Mechanism
should also be addressed so that bottlenecks, long
waits, uncertainty for certified emission reduction
credits can be minimized while maintaining
transparency and rigorous scientific standards.
According to Vinay Kamath (2009) for years solar
energy's promise has only tantalized. Sunlight
falling on just one per cent of the land mass is enough
to provide all the electricity the country needs. It
comes free and can be harnessed without much of the
pollution associated with exploiting any of the fossil

fuels. Yet the potential has been barely realized
simply because there is no technology to turn
sunlight into electricity at a price that is competitive
with conventional methods. In what is seen as a clear
intent on the part of the Government to encourage
solar power in a big way, the Union Cabinet last
week cleared the national solar mission. India is a
late entrant into this sector, with Europe, the US and
emerging economies such as China having moved a
long way ahead already. The mission aims to have
20,000 MW of solar power connected to the grid by
2022 with an allocation of Rs 4,337 crore. The offer
of around Rs 17.50 a kwh of electricity, of which the
Centre will pay Rs 14 and the State utilities the
balance, indicates just how wide the viability gap is.
Only technological advance and economies of scale
in manufacturing can bring costs down in course of
time. Till then the industry can only get by with
government support. Large-scale domestic
manufacturing is what may be required to push down
costs. However, the financially strained State power
utilities cannot afford the high cost of renewable
energy sources. Green power advocates argue that
fossil fuel-based generation is highly subsidized
most of it hidden, which is why the cost of generation
is so low. For instance, they argue, various aspects
cost of mining and the ensuing damage to the
ecology, the cost of water that is used for cooling
purposes, the disposal of fly ash, and the huge costs
to the environment from pollution by coal-based
power plants are never factored in while calculating
the cost of conventional power.
According to research which is conducted by
Narendra Soni (2010) India's per capita carbon
dioxide emissions will increase by nearly three-fold
to 3.5 tonnes by 2030, the Economic Survey 2009-10
said.
“India's Five-Year Plans include a strategy for
sustainable growth resulting in low-carbon
sustainable development. The Eleventh Five-Year
Plan includes an indicative target of increasing
energy efficiency by 20 per cent by 2016-17,” the
Survey, tabled in Parliament, said.
According to the Planning Commission's estimates,
emission intensity declined by 17.6 per cent between
1990 and 2005, and a further 20-25 per cent
reduction is possible from 2005 to 2020, it added.
“This will require that necessary actions in specific

sectors are undertaken to reduce emission intensity
with necessary provisions of financial and
technological resources, including domestic and
international support, for achieving low-carbon
sustainable development,” the Survey noted.
However, despite various possible measures, the
country's carbon emission level will increase
gradually. “Its (India's) climate modeling studies
show that its per capita emissions will be around 22.5 tonnes of carbon- dioxide equivalent by 2020 and
around 3-3.5 tonnes of carbon- dioxide equivalent by
2030, compared to around 1-1.2 tonnes presently,”
the Survey said.
The pre-Budget survey, 2010 pointed out that India
contributes about 4 per cent of the total global CO2
emissions and the country has conveyed that per
capita emission levels would never exceed the
average levels of developed countries.(Business
Standard, Feb 1, 2010).
According to Ahonen (2004) in order to decrease the
CO2 emissions caused by human actions and thus to
prevent climate change, it is important that
information is given about the factors affecting the
atmosphere and ways how to act more
environmentally friendly. Reducing the emissions
and the use of natural resources in individual
processes does not help tackling environmental
problems if the consumption keeps growing. The
growing consumption is typical for our times and
actually it is the reason for many environmental
problems from hazardous wastes to air pollution.
The consumption is the factor that actually should be
reduced because if the consumption decreases then
also the production decreases. If the production
decreases, the emissions including CO2 decrease.
According to V. Mohan Malhotra (2006). As a major
part of the world economy, the concrete industry
must play an active role in reducing the rate of
greenhouse gas emissions, which is essential for
sustainable development. Because there are few new
technologies that can reduce CO2 emissions from
the manufacturing of Portland cement, the answer
lies in minimizing the output of cement clinker. The
discussion in this article advocates the use of fly ash,
other supplementary cementations materials, and
high-range water-reducing admixtures to help
reduce cement production.
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According to E. A. Parson and D. W. Keith (1998)
the climatic impact of fossil energy can be reduced
by separating the resulting carbon and sequestering
it away from the atmosphere. Recent work in carbon
management (CM)the linked processes of separating
and collecting carbon and sequestering it in the
ocean or ground-- has shown substantial progress in
developing the necessary technologies and in
understanding the potential for sequestration. One
large-scale project for sequestering CO2 is
operational; several others are planned. However,
CM's technical progress is outpacing consideration
of its limitations and potential risks. We sketch
recent technical developments in CM and discuss its
implications for the policy and politics of global
climate change.
“India's Five-Year Plans include a strategy for
sustainable growth resulting in low-carbon
sustainable development. The Eleventh Five-Year
Plan includes an indicative target of increasing
energy efficiency by 20 per cent by 2016-17,” the
Survey, tabled in Parliament, said.
According to the Planning Commission's estimates,
emission intensity declined by 17.6 per cent between
1990 and 2005, and a further 20-25 per cent
reduction is possible from 2005 to 2020.

norms with regard to carbon emission?
Table 1: % of people following carbon emission norms
Response
Yes
No

Percentage
100
0

0

100%
All the respondents said that they follow the various
norms, rules and regulations with regard to carbon
emissions. It means 100% organizations which are
chosen as sample follow the norms of carbon
emission set by the government.
Q.2: Are you aware about the summit which was
held in Copenhagen in Dec, 2009?
Table 2 : Awareness regarding 2009 summit

“Its (India's) climate modeling studies show that its
per capita emissions will be around 2-2.5 tons of
carbon- dioxide equivalent by 2020 and around 3-3.5
tons of carbon- dioxide equivalent by 2030,
compared to around 1-1.2 tones presently,”
(planning commission estimate, 2010).

Response
Yes
No

In order to reduce carbon emissions from India, the
government currently spends over 2.6 per cent of the
GDP on adaptation to climate variability, with
specific areas of concern in agriculture, water
resources, forests, health and sanitation, coastal zone
infrastructure and extreme events. “India has
prepared a comprehensive National Action Plan on
Climate Change (NAPCC) with a view to achieving
sustainable development with co-benefit in terms of
climate change.” Adding eight national missions on
various fields, including solar energy, sustainable
agriculture, Himalayan eco-system and strategic
knowledge for climate change form the core of the
action plan, the commission said.

13%

Analysis
Q.1: Does your establishment follow the various
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Percentage
87
13

87%
87% respondents are having the information about
the Copenhagen summit held in Jan 2010 on the
issue of climate change and the talk about reduction
in the rate of carbon emissions by various countries
and 13% are unaware.
Q.3: Do you know that India also promised to
reduce carbon emission at Copenhagen conference?

Table 3 : Awareness about India's commitment
Response
Percentage
Yes
75
No
25

25%

Table 5 : Conservation of eco system
Activity

Percentage

Water harvesting

19

Planting trees

44

Treating solid waste

25

Any other

12

12%

19%

25%

75%

water harvesting
planting trees
Treating solid waste

On the basis of above analysis 75% respondents are
aware about that India also promised to reduce
carbon emission at Copenhagen conference while
25% respondents are not aware about that India
promised to reduce carbon emission at Copenhagen
conference.
Q.4: What does your industry do for sequestering
the carbon emitted by it?
Table 4 : Measure for sequestering carbon
Activity
Recycling
Burning
Dumping
Any other

Percentage
54.55
0
27.27
18.18

% of industries
doing for....
Recycling

18.18%

Burning
54.55%
Dumping

0.00%
27.27%

54.55%

Any other

Thus majority respondents said that their industry
dumps the industrial waste.
Q.5: Do you take up any activity for the
conservation of eco system?

44%

Any other

Majority resp ondents said that their industry plants
trees for conserving the environment.
Q.6: Do you think that the customers hold a
company in high esteem for being socially
responsible towards the eco system?
All the respondents were of the opinion that the
customers of their company hold it in high esteem or
look at it with respect, for being social responsible
towards the eco system.
Q.7: What measures your industry has taken
recently or planning to undertake to reduce the
carbon emission?
The executive from Uttam Galva Steel Industry said
that pollution associated with coke production can
be best reduced by decreasing the amount of coke
used in the iron melting process. The smaller the
volume of coke produced, the smaller the volume of
air and water emissions. Other alternative fuels such
as natural gas, oil or tar/pitch are used to replace
coke using similar process modifications. The
executive from other industries were of the opinion
that undoubtedly it is the responsibility of the
individual company to take care of the carbon
emission. Five out of eight respondents said that
their company is planting trees to take care of the
environment.
The executive from Secure Energy Services said
that their company installed software which
automatically indicates the level of carbon
emission.
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Jindal Energy ltd. And Siemens energy ltd. reported
that their company is using highly sophisticated
technology to check the rate of carbon emission.
Findings
The collected data which was analyzed came out
with the following conclusions:1. It is found that most of the industrialists are
aware about the carbon emissions and all of
them are following the norms of the
government.
2. All the respondent of the concerned companies
are interested and have clear understanding in
this issue.
3. Companies are involved in order to sequester
the carbon emissions by using the new
techniques and production methods in order to
reduce the emissions.
4. Mostly companies are engaged in planting the
trees to take care of the environment for
controlling the carbon emissions.
5. Companies are using the various methods so
that the eco system should be maintained. They
are using various techniques like water
harvesting, plantation etc in order to maintain
the eco system.
Concluding Remarks
There is a lot of evidence that the climate of the
earth is changing. The average surface temperature
has risen; glaciers have been melting and sea levels
rising in the recent years. There is also strong
evidence that humans and their actions contribute
the changes in the climate. The human caused
emissions have been rising dramatically after the
beginning of the industrialization. There is no doubt
that industry is the biggest source of the carbon
dioxide emissions. It is important to reduce the
emissions from industry, and the emission limits are
a good way to do so. However, it would be
important to identify also other causes of CO2
emissions, and especially to recognize the reasons
why industry causes so much carbon dioxide. In fact
the reason is that there is a great demand for the
products of industry. So the consumers of industry
who create the demand have a big role in the
emission reduction. Identifying the real causes of
the emissions is the only way to reduce them
significantly.
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To achieve this goal, every party involved including
offices and public events should be educated about
how to reduce their consumption and that way the
emissions, which are created because of their
consumption needs. Also the studies and follow-ups
of the CO2 emissions should not be limited only to
industry and traffic, but also the emissions from
offices and public events as well as from other
consumers. The most important thing is to educate
people about the climate change and what causes it,
and give information how CO2 and other emissions
can be reduced. Often the measures that have to be
taken in order to reduce the emissions do not take
much time or money, like in offices and public
events. Everybody from a producer to a consumer
of a product is responsible of the emissions that their
actions cause. Educating and giving information is
an important way to reduce the emissions. Everyone
is responsible for the future of our planet.
Limitations of Study
This study is limited to only eight industries. The
number could be increased and sector- wise
industrial survey can be conducted to know the level
of awareness and measures taken by the industries
to sequester carbon.
Suggestions
Alternate energy source like geo energy could be
used to replace current carbon emitting fuels.
Geothermal energy is heat energy that is stored in
the ground, rocks or water. Geothermal energy is
used to produce electricity and to heat buildings. It
is a renewable energy form, though geothermal
reservoirs can be depleted if heat is removed faster
than the natural processes renew it. Heat is
produced from geothermal energy with a heat
pump. A heat pump collects the heat stored outside
and transfers it inside the building to warm up the
water in the heating system.
A very easily available and non- harmful source of
energy is biomass energy. Biomass energy is the
energy produced by the combustion of organic
matter. It is a diverse potential energy source.
Biomass of variable origins can be converted by a
variety of techniques into heat, fuels, and raw
materials. The advantage of the biomass energy is

that they do not increase CO2 in the atmosphere.
Public transport is an easy and a reasonable priced
way to travel to work. If more people would use
public transport it would also reduce traffic jams in
the mornings and afternoons. A bus carries 16 times
more people than a passenger car. If the use of
public transport increases there will be less traffic
jams, air will be cleaner, there will be less noise and
the greenhouse gas emissions including CO2 will
decrease.
Reducing the CO2 emissions of a company is
challenging. Even after all agreed reduction efforts
you may find the company's goals are still not
reached. If that is the case, there is an opportunity to
reduce the CO2 emissions by purchasing carbon
offsets. An offset is an emission reduction or
removal project outside the company that helps
another organization reduce their CO2 emissions.
Offsets are especially beneficial if the company's
goal is zero emissions or if the company wants to
compensate the emissions from employee
commuting and business travel. Carbon offsets
reduce the CO2 emissions to the atmosphere
regardless where the actual reduction is done.
Like in other progressive economies like
Singapore, India can also start the system of 'vehicle
license auctioning', which will help in imposing a
check on the growing number of vehicles on the
roads thereby checking carbon emissions.

Choose energy efficient machinery and commercial
appliances with a high star efficiency rating will
reduce your electricity bill and greenhouse
emissions. Turning your lights and computer
monitors off overnight will also save on your
electricity bills.
Table 6: Top 20 Countries with CO2 Emissions:
Sl. No. Country

Total
Emissions
(Million
metric
tons of
CO2)
China
6018
United States
5903
Russia
1704
India
1293
Japan
1247
Germany
857.6
Canada
614.3
United Kingdom 585.7
South Korea
514.5
Iran
471.5
Italy
468.2
South Africa
443.6
Mexico
435.6
Saudi Arabia
424.1
France
417.8
Australia
417.1
Brazil
377.2
Spain
372.6
Ukraine
328.7
Poland
303.4

Per
Capita
Emissions
(Tons/
capita)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

4.58
19.78
12
1.16
9.78
10.4
18.81
9.66
10.53
7.25
8.05
10.04
4.05
15.7
6.6
20.58
2.01
9.22
7.05
7.87

80-90 % of office waste is paper. An office worker
takes about 7000 copies and uses about 60 kg of
paper per year. Most offices also subscribe
newspapers and magazines, use toilet paper and
tissues, and some even use disposable mugs and
plates. The recycling of paper saves the
environment as well as money. The production of
paper from recycled paper fibre requires less
energy, water, and chemicals than using
unprocessed raw material in the production.
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Overload Management and Admission Control
in Real Time Distributed Database Systems
Manish Varshney & Vidushi Gupta

Current applications, such as Web-based services, electronic commerce, mobile telecommunication
systems, etc. are distributed in nature and manipulate time-critical databases. In this paper, we present a
protocol that uses a new notion called importance value which is associated with each real-time
transaction. Under conditions of overload, this value is used to select the most important transactions with
respect to the application transactions in order to pursue their execution; the other transactions are
aborted. Our protocol RCCOS (Replica Concurrency-Control for Overloaded Systems) augments the
protocol MIRROR, a concurrency control protocol designed for firm-deadline applications operating on
replicated real-time databases in order to manage efficiently transactions when the distributed system is
overloaded. In this paper, we also introduce a Transactional Multimode Model to let the application
transactions adapt their behavior to the overload consequences which cannot be handled by importance
protocols leading to degraded performance.
Keywords: Real-time Database Management System, Real-time Scheduling, Commit Processing,
Processor Overload.
Introduction
Current applications, such as Web-based services,
electronic commerce, mobile telecommunication
systems, etc. are distributed in nature and
manipulate time-critical databases. In order to
enhance the performance and the availability of such
applications, the major issue is to develop efficient
protocols that cooperate with the scheduler to
manage the distributed-system overload. Protocols
like replica concurrency control protocols which are
able to tolerate the overload of the distributed
system can be used to upgrade the performance of
real-time systems. In fact, if the system is not
designed to handle overloads, the effects can be
catastrophic and some primordial transactions of the
application can miss their deadlines.
Data are structured and managed by a real-time
database management system (RTDBS) which
implements functionalities ensuring the data logical
consistency and the respect of temporal constraints
(Duvallet et al. 1999; Ramamritham 1993; Xiong et
al., 1996) for transactions. In a distributed real-time
environment, the occurrence of an overload
situation within a site is due to the shortage of
processor time, at a given moment, to ensure the
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execution on time of all the transactions activated on
this site. This situation generates an abortion of
several transactions and involves, consequently, the
loss of resources and a degradation of the quality of
service. In order to avoid the undesirable effect of
the overload on the distributed transactional
treatment, many researchers propose to integrate
mechanisms that manage and control the processor
load by introducing the concept of importance that is
a replica concurrency control protocol that manages
the overload on each site of the distributed system by
choosing only the ”most important” transactions
with respect to the application transactions, to
maintain their execution and the other transactions
are simply aborted. In fact, to each transaction is
associated an importance value used to alleviate the
processor load by removing the least-important
transactions of the application (Kaiser et al. 1998,
Saad et al.. 2003).The concept of importance is not
sufficient to express the semantic primordiality of
the treatment carried out by the transactions. So to
resolve this problem, In this paper we also present a
MULTIMODE TRANSACTIONAL MODEL
inspired by the multimode model of tasks proposed
by J. Delacroix et al. (Delacroix et al. 2000) In this
paper two approaches are presented for overloads
management in distributed real time data base

system, both approaches include some protocols
which can be efficiently implemented for better
performance of real-time systems. Our protocol
RCCOS (Replica Concurrency-Control for
Overloaded Systems) augments MIRROR
(Managing Isolation in Replicated Real-time
Object Repositories) (M. Xiong and Stankovic,
2002) a concurrency control protocol designed for
replicated real-time databases that adds data
conflict-resolution mechanisms to the optimistic
two-phase locking (O2PL) (Carey. and Livny,
1991) designed for a non real-time context. An
experimental platform is being developed to
implement RCCOS and MIRROR protocols in
order to compare their performance under
conditions of overload.
Our model specifies a multimode transactional
behavior that allows distributed real-time
transactions to adapt their behavior to the overload
consequences by starting palliative actions in a
degraded mode, instead of being simply aborted.
Our study is concerned with “firm-deadline”
transactions because many current applications
such as Web-based services use communication
protocols with timeout features. In firm-deadline
applications, each transaction that misses its
deadline is useless and is then aborted immediately.
The remainder of this paper is organized as follows:
Section 2 presents the related work. Section 3
defines the architecture of the distributed RTDBS.
in Section 4 is described RCCOS protocol and
MIRROR protocol on which it is based. Section 5
proposes a transactional model with several modes
associated to transactions to adapt their behavior to
the overload situation. Section 6 derives overloadmanagement algorithms that take into account the
multimode transactional model. Before concluding
in Section 8, Section 7 presents a simulation
framework and comparison.
Literature Review
The protocols designed to manage distributed
transactions in replicated databases (Anderson et
al., 1998), (Agrawal et al.,), (Bernstein et al., 1987),
(Kemme and Alonso, 1998), (Pedone et al., 1998)
are not suitable to real-time context because they are

prone either to blocking or to message overhead or
to both. This is incompatible with the respect of
real-time constraints. Authors (e.g., (Son, 1987),
(Son and Kouloumbis, 1993), (Son and Zhang,
1995), (Ulusoy, 1994)) have then begun to work on
concurrency control for replicated Distributed
Real-Time Data Base Systems (DRTDBS) and have
designed protocols that take into account the
transactions real-time constraints. For example, a
multiversion technique is proposed in (Son, 1987)
to increase the degree of concurrency. However,
there is no study on how to control concurrency of
transactions when the system is overloaded and to
reach the double objective of any DRTDBS, which
is to maintain the database consistency while
allowing to each transaction to meet its deadline.
While no work has dealt with the management of
real-time transactions in overloaded systems, some
authors have designed real-time scheduling
algorithms that are resistant to the effects of system
overload (Cottet et al., pear). In fact, some
algorithms deal with periodic task sets and allow the
system to handle variable computations times
which cannot always be bounded (Atlas and
Bestavros, 1998), (Mok and Chen, 1997), (Buttazo.
et al., 1998). Designing algorithms to manage
overload in RTDBSs has received comparatively
little attention, however, and the few efforts in this
area have assumed a centralized real-time database
system. For example, Hansson et al. in (Hansson et
al. 1998, Hansson et al. 2001) propose an algorithm
denoted OR-ULD (Overload Resolution-Utility
Loss Density) that resolves transient overloads by
rejecting non critical transactions and replacing
critical ones with contingency transactions. Other
algorithms deal with hybrid task sets where tasks
are characterized with an importance value
(Delacroix, 1996), (Koren and Shasha, 1995),
(Kaiser and Santellani, 1998).
All these policies deal with overloads to provide
deadline missing tolerance. Among the techniques
that use the concept of importance, Kaiser et al., in
(Kaiser and Santellani, 1998), have proposed a
protocol to control the tasks load in a distributed
real-time system. Tasks are assigned values used to
define the importance degree of each task with
respect to the application-tasks set. In order to
decrease the tasks load, only the tasks declared
”important” by the protocol have their execution

37

maintained, the other tasks considered as less
important are aborted. Delacroix et al., in
(Delacroix and M´enival, 2000), have implemented
an overload controller that has been integrated to
RT-Linux. In their task model proposed, each task is
made up of several execution modes: the normal
mode which is a mode executed when the task
begins to execute. It takes care of the normal
execution of the task. And the survival modes which
are executed when the task is cancelled by the
overload resorption or when it misses its deadline.
So in this paper two major issues are taken together
first one is the issue of importance and the second
one is multimode transaction model ,which one is
better and which method best suited for real time
systems

transaction compared to the other application
transactions. The arrival time of a sub-transaction
corresponds to the time at which it is submitted to
the participant site. The deadline and the
importance value of a sub-transaction are inherited
from the global transaction to which the subtransaction belongs. The importance value is a fixed
integer. It will be used by the overload controller to
select the least-important transactions to consider
during the overload-resorption process.
Protocol Description
Since our protocol RCCOS augments the MIRROR
protocol in order to handle the distributed-system
overload, let us first review the principle of
MIRROR before describing the proposed protocol.

The System Model
MIRROR protocol
In this paper, we are interested only in “firm
deadline” transactions. In other words, only
transactions that fully complete execution before
their deadlines are considered to be successful,
whereas transactions that miss their deadlines are
considered worthless and are immediately
discarded without being executed to completion
(Haritsa et al., 1991). Each transaction is submitted
on a site called master site. It is splitted into subtransactions ubmitted to sites called participant
sites (see Figure 1). Each participant site is
composed of four modules: - a transactional
manager that manages the validation of the subtransactions using a traditional two-phase commit
protocol (2PC) (Samaras et al., 1995; Bernstein et
al.. 1987), - an EDF scheduler (Liu et al., 1973) that
allocates the processor to the highest-priority
transaction that is, to the transaction that has the
nearest deadline, - a data manager that manages the
data-access conflicts using a two-phase locking
strategy 2PL (Bernstein et al.. 1987) and - an
overload controller. On each participant site, subtransactions are managed by a cohort process. The
participant site of a sub-transaction is the one that
manipulates the least important transactions among
the sites that have replicas of data-items needed by .
The sites that are not participant sites but that have
replicas of the database are called updaters A
global transaction, as well as a sub-transaction, is
characterized by its arrival time, its deadline and its
importance value that expresses the criticality of the
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The MIRROR protocol described in (M. Xiong and
Stankovic, 2002) extends the implementation
strategy for centralized optimistic concurrencycontrol algorithms proposed in (Huang et al., 1991)
to handle data distribution and replication.
Transactions follow three steps during their
execution: read, validation and write. In the read
phase, cohorts acquire locks to access data items on
their local sites. The updating of replicas is deferred
to the end of transaction, that is, to the commit
process. In the validation phase, a cohort that
receives a PREPARE message from its master
begins a local validation. If it fails, it sends an
ABORT message to the master. Otherwise it sends
PREPARE messages containing relevant updates to
its updater sites. Each updater site that receives a
PREPARE message requests write locks to update
the data in its local work-area. As soon as the
updates have been performed, a PREPARED
message is returned to the cohort. The cohort sends
a PREPARED message to
the master after it
receives PREPARED messages from all its
updaters. As soon as the master receives
PREPARED messages from all its cohorts, it
validates globally the transaction by sending
COMMIT messages to all the cohorts.
The write phase begins when a cohort receives a
COMMIT message. After a cohort writes on the
database, it sends COMMIT messages to its

updaters to update the database replicas. To resolve
data conflict, two mechanisms are proposed by
MIRROR based on the following observation:
“it is very expensive to abort a transaction when it is
near to completion because all the resources
consumed by the transaction are wasted” (M. Xiong
and Stankovic, 2002).
–Priority Blocking (PB) mechanism : any
transaction that cannot acquire a lock is inserted in a
lock request queue until the required lock is
released. The queue is ordered by transaction
priority.
– Priority Abort (PA) mechanism: if a transaction
T has higher priority than R and T requests a lock
already held by R then instead of aborting R in
order to execute T as it is done usually in real-time
systems; R will resume its execution if R is
executing in its later stages. In this case, T will not
wait too long since R is ending its execution. On the
other hand, if R is executing in its first stages then it
is aborted in order to execute T.
The rule introduced by Xiong et al. in (M. Xiong
and Stankovic, 2002) allows to use PA if the lock
holder has not reached yet a demarcation point and
to use PB after the demarcation point is reached.
The demarcation point corresponds to the reception
from the master of a PREPARE message for a subtransaction, if the receiver is a participant site and to the acquisition of all the local write locks by the
local sub-transaction if the site is a replica updater.
RCCOS Protocol
Our protocol is similar to MIRROR protocol under
normal (non-overload) conditions. But when the
system is overloaded because on each site, the
computation time of transactions set exceeds the
time available on the processor, we have to favour
the executions of the most important transactions
according to the application-transactions set. The
favoured transactions are those which undergo less
timing faults and which are less dropped. It is then
necessary to have a means to designate the most
important transactions. This means is presented in
the form of a parameter called importance value, as
described in (Kaiser and Santellani, 1998) for

distributed real-time systems.
RCCOS Protocol Principle
RCCOS protocol is applied to the distributed
DBMS (Data Base Management System) model
described in section 3 It is upstream of MIRROR
protocol. When the master receives a transaction
to execute, it splits it into sub-transactions. For each
sub-transaction, it tries to find a participant site.
Since the database is replicated on many sites, in
normal (non-overload) situation, for each subtransaction any site among those that have replicas
of the data items needed by can be chosen to
designate the participant site. But when the system
is overloaded, the first step is to use a placement
policy based on the importance concept. In other
words, before executing sub-transactions we have
to find for each sub-transaction the participant site
that manipulates the least important transactions,
among sites that are candidates to be the cohorts.
Particularly, if the importance values of the sites,
collected by the master, are equal to the importance
value of the global transaction then is aborted by
the master because the importance values must be
distinct within a site so as to distinguish between
transactions with high importance values from
transactions with low importance values. The site
that has the least important transactions is chosen to
accept the execution of, hence to become the cohort,
while the remaining sites that have replicas of the
database will be the updaters. Our choice is
motivated by the fact that, in overload conditions,
we have to carry out the most important transactions
in the system: it is then better to submit a subtransaction to a site that handles transactions with
low importance values than the reverse. In order to
find a possible cohort for a sub-transaction , the
master broadcasts an INITIATE message as well as
the global transaction to all the sites that have
replicas of the data items needed by . When a site
receives an INITIATE message, it sends its
importance value. As soon as the master has
collected the importance values of all the concerned
sites, it declares as a cohort the site that has the
lowest importance value by sending to it a
COMPUTE message in order to execute. The site
that receives a COMPUTE message is considered
as the cohort. The other sites that fail to be the
cohorts will be the updaters. The cohort, in this case,
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has to stabilize the new ready-transactions queue.
The ready queue contains current ready transactions
as well as the sub-transaction added to the queue
during the treatment of the COMPUTE message.
The stabilization process consists in, when the
system is overloaded, privileging the transactions
that have high importance values. The transactions
that have low importance values are released from
the queue and aborted one after the other until the
processor laxity is a positive value. The processor
laxity, at time t, is the maximum time the processor
may remain idle, after t, without causing a
transaction to miss its deadline. In order to stabilize
the ready queue, the transaction that will be aborted
is chosen among transactions with low importance
values while applying PA real-time mechanism
introduced by MIRROR protocol. Hence, the
overload is resolved by a rejection policy based on
removing transactions that have not reached their
demarcation point and that have minimal
importance values. A site considered as the cohort
for a sub-transaction can be, at the same time, the
updater for another sub-transaction. Therefore, the
demarcation point for a sub-transaction may
correspond to the reception of PREPARE messages
or to the acquisition of all the required write locks
depending on whether the site is viewed as the
cohort or as the updater for this sub-transaction.

safe state. Such specific actions, are for example,
release of data locks, validation or abortion of
update operations.
Normal mode
A global transaction T is in normal mode if all its
sub-transactions STi
? ?{ 1, n } executed on
participant sites are in normal mode. Initially, each
sub-transaction ST i activated by the local
transactional manager, starts its execution in normal
mode. STi preserves its normal execution mode as
long as the overload manager has not selected it as a
victim. A sub-transaction is considered as a victim if
its normal mode is cancelled by the overload
manager.
Survival mode
This mode is handled by sub-transactions executed
on an overloaded site. A sub-transaction STi
activates its survival mode when it undergoes, at the
time of its execution in normal mode, an action of
the overload resorption. The activation of this mode
lets the sub-transaction to execute palliative actions
in a degraded mode.
Transactions
Participant Site

The Multimode Transactional Model
Within a participant site, an overload occurs when
the time needed to execute all the ready subtransactions exceeds the available processor time.
In this situation, one or more sub-transactions may
not finish their execution before the expiration of
their deadline and consequently may be aborted. It
becomes then necessary to have a multimode
transactional model that defines a behavioral
structure for each sub-transaction so that a degraded
mode is triggered each time a processor overload is
detected. In the adapted model of transaction, a subtransaction is made up of at most four execution
modes: the normal mode which is executed when
the sub-transaction begins to execute. It takes care
of normal execution of the sub-transaction. Three
survival modes are executed when the normal mode
is rejected, adjourned or revoked. The computation
time of a survival mode should be short because it
contains only actions that set the application in a
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Ti ={STli , ST2i ,...,STki}

STki}

Master Site

dk
STli

ST2i

d1
Participant Site

d2

Participant Site

Fig1. : The Transactional Model
The survival mode is composed of three submodes:
a rejection mode, an adjournment mode and a
revocation mode. Each submode defines a program
code with a level of degradation specified by the
programmer. A sub-transaction cannot switch to a
survival mode as long as its global transaction does
not support this type of mode in its multimode
contract. The program code associated with the
survival mode of a sub-transaction must be

executed imperatively. As illustrated in Figure 2,
the submodes are described in the following:
-

Rejection Mode: a sub-transaction STi is
switched from the normal mode to a rejection
mode if the overload manager chooses STi as a
victim when STi is requesting for the processor
for the first time (STi has not yet begin its
execution in normal mode). Indeed, its insertion
into the ready queue with a normal mode
generates an overload situation. The rejection
mode is made up of a program code smaller than
that of the normal mode. STi, in rejection mode,
can be aborted if its insertion in the ready queue
may generate also an overload.

- Adjournment Mode: a sub-transaction STi
switches from the normal mode to the
adjournment mode when it undergoes an
adjournment of its execution by the overload
controller. An adjournment action is the
operation of stopping the normal mode of STi
when STi is executing before the preparation
phase of 2PC protocol (Bernstein et al., 1987).
- Revocation Mode: a sub-transaction ST i
switches from the normal mode to the
revocation mode when it undergoes an action of
the overload controller during its preparation
phase and before beginning the commit phase.
At this advanced execution level, the subtransaction switched to the revocation mode
can:
- either execute the data requests in a
degraded mode. The behavior of STi may be
the same either in the revocation mode or in
the adjournment mode.
- or stop the preparation phase and vote by
YES in order to accelerate the passage to the
commit phase so that the updates are
directly posted on the database. The subtransaction , in revocation mode, ensures the
temporal consistency without guaranteeing
the data logical consistency.
Example:
The following transaction T defines two modes, a
normal mode and a rejection mode. If T is rejected,
it will execute a smaller program code.
T.NormalMode {Begin_Transaction

Req1 : Update Company_quotation
SET Course = Course + Variation
WHERE Company_identity = FR0006
or Company_identity = FR0011
Company_identity = FR0028 or
Company_identity = FR0031
Req2 : Update Statistical_quotation
SET High = Van [1], Low = Van [2]
WHERE Company_identity = FR0006
or Company_identity = FR0011
Company_identity = FR0028 or
Company_identity = FR0031
End_Transaction }
T.RejectionMode {Begin_Transaction
Req1 : Update Company_quotation
SET Course= Course + Variation
WHERE Company_identity >= FR0010
And Company_identity <= FR0030
End_Transaction
Multimode demarcation point
The multimode demarcation point is defined by an
execution instant from which a sub-transaction
cannot support any changing of mode. A subtransaction reaches its demarcation point when it
finishes its preparation phase and sends a message
YES to the master site. At this execution level, the
transaction cannot be cancelled to switch to a
survival mode. Figure 2 locates the demarcation
point relatively to the activation levels in the life
time of a sub transaction.
The Overload Controller
The overload controller is composed of two
modules: an admission controller and an overload
manager. These modules cooperate with the
scheduler to set up a scheduling and an overload
management policy which, in overload conditions,
favors the execution of the most important
transactions and which removes the least important
ones by switching them to the survival mode. Each
overload controller manages the overload situations
within each participant site without communicating
its state to the other local overload controllers.
However, with the introduction of the multimode
transactional model, the overload controllers of the
participant sites communicate to ensure the global
mode switching by using the protocol described
above. The overload controller manages two
queues.
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We denote by:
Ready Queues: the ready queue of a participant site
S that contains the sub-transactions that are waiting
for the processor. They are sorted by increasing
their deadlines. At time t, Ready Queues has the
following state: Ready Queues(t) = { , ,•c, }
, is the
execution mode of sub-transaction
Importance Queues: the importance queue of a
participant site S is composed of ready subtransactions executing in normal mode, sorted by
increasing their importance values. The state of the
queue at time t is the following: Importance Queues
= {}k ?{
1,•c,d}(dn). At the arrival of a new subtransaction requiring the processor on a participant
site S, the scheduler invokes the admission
controller. This latter has the role of detecting the
overload and deciding the admission or the
rejection of The overload manager is called by the
admission controller to resorb the overload
situation generated by the insertion of into
ReadyQueues. The scheduler is triggered at the end
of each overload management module to allocate
the processor to the highest-priority ready subtransaction.
The Admission Controller
The admission controller is made up of two phases:
a detection phase and an admission phase. The
detection phase detects overload situations. At the
arrival of a new sub-transaction {, a parameter
called processor laxity (denoted by LP(t)) is
computed for the new configuration of Ready
Queues {}
. The processor laxity corresponds to the
minimal value of the conditional laxities of the
ready sub-transactions.
LP(t) = Min ( (t)) i {0,.., n}/ ?of (Ready Queues {}
). (t)
is the conditional laxity of the sub-transaction . It is
equal to the time interval during which can be
delayed, from time t, without missing its deadline. A
negative value of means that cannot finish its
execution in mode before its deadline expires. If
LP(t) corresponds to a positive value, then the
admission of in ReadyQueues does not generate an
overload situation. Thus, is accepted and inserted in
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ReadyQueues. Otherwise, the acceptance of
generates an overload situation. In this case, the
controller starts its second phase which consists in
rejecting or accepting . If is more important than
one or several normal-mode sub-transactions, then
it is accepted by the admission controller. The
overload manager is called then by the admission
controller to stabilize the processor load (Section
6.2 will describe the principle of stabilization
process). Otherwise, switches to the rejection
mode. If the execution in this latter mode does not
cause an overload situation is accepted. Otherwise,
it is aborted causing the abortion of the global
transaction.
Module Overload_detection (Ready Queues, )
Begin Compute Processor_laxity (Ready Queues, t)
If Processor_laxity (ReadyQueues, t) < 0 then
Overload_value= |Processor_laxity
(ReadyQueues, t)| ;
Call Admission Phase ;
Else
Call the scheduler to insert ,normal into
ReadyQueues;
EndIf End
Admission Phase
Begin
If Imp > ?ST ImportanceQueues Then
,normal is admitted ;
Call the scheduler to insert ,normal to
ReadyQueues;
Call the overload manager to stabilize
ReadyQueues;
Else
is switched to rejection mode ,rejection
If (Modenormal()-Moderejection()?
Overload_value)
Call the scheduler to insert Tn,Rejection into
ReadyQueues;
Else is aborted
EndIf
EndIf
End
Experimental platform
As it is shown in Figure 3, transactions are
submitted via Web pages to the master who triggers
sub-transactions on different replica sites while
handling the sites overload. On each site, there are
three modules:

- the scheduler module that uses EDF algorithm to
- schedule local sub-transactions,
- the replicas data manager that resolves data
conflict and that handles replicated data and
- The overload controller module that implements
RCCOS protocol.

% of transactions
meeting their deadline

This platform has been developed in Java and
JDBC/ORACLE. The first experiments (see Figure
2)
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Fig 2. : Percentage of transactions meeting their
deadline in different situations with high
importance values.
This behavior can be explained as follows: the great
percentage of deadline meeting is due to
transactions with high importance values because
RCCOS favors this kind of transactions. The little
percentage of transactions with low importance
values that meet their deadlines is due to the
transactions that have reached their demarcation
point, hence they are not aborted when applying
stabilization process.
It is very much clear from above discussion that
both techniques are successful in managing
overload in real-time systems. But as every system
has its negative and positive points similarly these
protocols also have their prons and cons.Protocols
using the concept of importance which is able to
tolerate the overload of the distributed system can
be used to upgrade the performance of real-time
systems... Unfortunately, the concept of importance
is not sufficient to express the semantic
primordiality of the treatment carried out by the
transactions. In fact, the abortion of the least
important transactions can also generate a loss in
term of data logical and temporal performances. So
now the second method of multimode transactional
model is more preferred over the first one in case of
real time database systems.

Conclusion
In this paper, we have addressed the problem of
managing firm-deadlines transactions that access
replicated data in a distributed system that may be
overloaded. For this environment in which many
current time-critical applications operate, specially
Web-based services, we proposed a novel protocol
called RCCOS that can be easily integrated in
current systems to handle overload processors
without altering the database consistency which is
the main objective of DRTDBSs, and we have also
focused on the design of a model which defines a
transactional behavior adapted to the context of real
time. The behavioural and the structural
specifications of this model involving several
execution modes for real-time transactions is an
efficient solution to manage overload situations. A
simulation platform based on a commit processing
protocol that manages transient overload situations
of the distributed system has been developed. The
main idea of the protocol is to associate an
importance value to each submitted transaction in
order to favour, when the system is overloaded, the
executions of the most important transactions
according to the application-transactions set. In
overload conditions, each sub-transaction of the
global transaction is executed on a site that has the
lowest importance value among those that have
replicas of the data items needed by the subtransaction. . Priority Abort real-time mechanism of
MIRROR protocol has been added to RCCOS
protocol. The simulation platform is based on Java
technology and makes use of MySQL databases.
Transactions are sent via HTTP requests to the
master who is implemented as a Java Servlet on
TomCat server. Each participant site implements an
overload manager, an EDF scheduler and a data
manager. This platform integrates a graphical
interface to submit transactions, a configuration
module to fix a certain number of parameters and a
statistical module that displays the simulation tests
in a graphical way. The simulation results show
good performances under overload and multimode
execution.
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A Deteriorating Inventory Model for Single Vendor
and Multiple Buyers in Demand Declining Market
Nita H. Shah & Nidhi Raykundaliya

This article discusses about integrated policy for single vendor and multiple buyers' for the deteriorating
product when the demand of the item is decreased by time. Numerical examples are mentioned in support
of this article. Numerically it is observed that cost is reduced in integrated policy when it is compared with
independent policy of buyer. The effects of deterioration rate and decreasing demand rate on decision
variable and objective functions are studied.
Key Words: Integrated Inventory Policy, Single Vendor and Multi Buyers, Deteriorating Item and
Declining Market Condition.
Introduction
Several researchers have studied about deteriorating
inventory model in past. Ghare and Schrader (1963)
were the first authors to consider ongoing
deterioration of inventory. The review articles by
Raafat(1991), Shah and Shah(2000) and Goyal and
Giri(2001) give up to date citation of the literature
published on deteriorating inventory models.
In the most of the above articles either constant or
linearly trended demand was assumed. The
inventory models derived with the assumption of
linearly trended demand by Silver and Meal (1969),
Silver (1979), Xu and Wang (1991), Chung and Ting
(1993, 1994), Bose et al. (1995), Hariga (1995), Giri
and Chaudhuri (1997), Lin et al. (2000) consider that
demand changes uniformly over time, which is not
seen in the market of some products like electronic
commodities, blood, fashion goods etc. Mehta and
Shah (2003, 2004) consider the demand to be
exponentially time varying which is unrealistic for
newly introduced product. In this paper, an attempt
is made to analyze the ordering policy when demand
of an item decreases with time.
Most of the research article is derived for
independent policy which is either beneficial to
vendor or buyer. But there are different views for
different players and may be they did not accept it
globally. So in competitive global market, an
integrated policy should be developed when
decision is to be made which is favorable to both the

players. Also, integrated inventory policy
minimizes the overall integrated cost of the entire
system.
The vendor buyer integration policy was first
developed by Clark and Scarf (1960). Goyal (1977)
and Benerjee (1986) developed a research study to
obtain joint economic lot size policy from a vendor
to a buyer. Here the objective of the study was to
minimize the total relevant costs for the vendor and
the buyer both. Goyal (1988) generalized Banerjee's
model by relaxing the assumption of the lot for lot
policy of the vendor. Goyal and Gupta (1989) and
Sarmah, Acharya and Goyal (2006) discussed the
importance of coordination between vendor and
buyer in the supply chain management.
In this article, an integrated single vendor multiple
buyers' inventory system for deteriorating item is
studied in which demand is the decreasing function
of time. Numerically support is also given with this
theatrical approach. Sensitivity analysis is carried
out to visualize the changes in cost savings. It is
assumed that shortages are not allowed and
replenishment rate is infinite. The objective is to
minimize integrated cost per time unit of an
inventory system.
Assumptions and Notations
Assumptions
The mathematical model is developed under the
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following assumptions.

4. Shortages of an item at any stage are not allowed.

1. An inventory system of single vendor and N

5. The replenishment rate is instantaneous. i.e. lead

buyers is considered.
2. The inventory system deals with a single item.
3. The demand is decreasing function of time t.
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time is zero.
6. The deteriorated units can neither be repaired nor

replaced during the cycle time.

Figure 1:
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[a1, a2, b1, b2, Cv, Cb, Iv, Ib, Av, p, Ab1, Ab2]
=
[8000, 160000, 0.05, 0.05, 10, 13, 0.15,0.30, 2000,0.1,200,200]
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n1

n2

n1

n2

In table 1 and table 2, the optimal solution is
exhibited for integrated and independent
inventory policy. If both buyers and the vendor
agree for joint policy and if they follow
integrated policy instead of independent policy,
then ordering policy is on (n1=2, n2=3) instead
of (n1 = 3, n2 = 4). Optimum cost for both
integrated and independent policy is $ 6903783
and $ 6904196 respectively. The buyer's cost
increase when both the buyers and vendor agree
for joint decision while order cycle time T
decreases. In the integrated policy, vendor
benefits $591 and buyer looses $179. Since the
vendor is the winner in the integrated policy, it
is logical for him to offer some incentive for the
buyers to accept the integrated policy. To attract
buyers, the vendor should be willing to offer
some discount up to certain percentage of his
extra benefit due to the integrated approach and
due to this strategy long term relation is
maintained. This integrated policy reduces the

Kb

Kv

Kb

Kv

integrated total cost defined as PETC =
by 0.06 %.
The sensitivity analysis is carried out of for all
inventory model parameters for the percentage
changes -20%, -10%, 10% and 20%.
Here, Percentage extra total cost PETC =
represents the optimal
value of total integrated cost K and n1 and n2
represents optimal number of delivery for both
the buyer 1 and buyer 2 and K(n1, n2) represents
the optimal value of independent cost K and n1
and n2 represents optimal number of delivery
for both the buyer 1 and buyer 2. The results of
sensitivity analysis are given in Table 3 to 13.
From the Table 3 to 13, it is observed that the
range of PETC is from 0.00 to 0.012.
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Conclusion
In this paper, inventory policy for deteriorating
item when demand is decreased by time is
developed. It has been shown through sensitive
analysis that integrated approach reduces the
total cost in comparison with independent
policy. To entice the buyer for cooperation, a
promotional incentive in terms of trade credit
should be offered by vendor to the buyers, which

also helps to maintain long term contract
between all players of supply chain. Future
research on multi vendor's and buyer's inventory
system can be focused with and without
deterioration in the inventory system.
Acknowledgement: This research work is
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Genetic Algorithmic Approach to Generalized
Assignment Problems in Conjunction with
Supply Chain Optimization : A Survey
V.Kalyan Chakravarthy, Dr.V.V.Venkata Ramana & Dr. C.Umashankar

One of the fundamental Combinatorial Optimisation Problems is the Generalised Assignment Problem
(GAP). Several Operations Research experts, researchers, academicians, industrialists tried to optimise
the cost related functions with source and destination in various assignment problems like Machine
Learning Problem, Machine Assignment Problem, Traveling Salesman Problem, Supplier Assignment
Problem, Scheduling Problem etc. In the recent years, Genetic Algorithms are used in most of the fields of
Manufacturing Management / Supply Chain Management and Optimisation. Several researchers studied
and analysed the GAP through the classical Lexi Search, Branch and Bound approaches and later by
algorithms like Ant Colony, Particle Swarm, Bee Colony, Simulated Annealing, and heuristics methods of
optimisation. It was followed by the study of Genetic Algorithm approach in solving the GAP.
In this paper, an attempt is made with an analytic review of the literature on the Genetic Algorithmic
approach to GAP, which is proved to be convenient and efficient in deriving the required solutions. The
outcome of this survey proves to be very handy for the researchers / practitioners that the tailor made
Genetic Algorithm is of potential use to simulate the possible solutions and for manufacturing segments
like Single Product Manufacturer, Multi Product Manufacturer, Multi Objective Optimisation,
Outsourcing, Multiple Supplier, Partner Selection and so on, in terms of Supplier Assignment Cost,
Manufacturing Cost, Time Bounded Assignment which leads to Supply Chain Optimisation.
Key Words: Generalised Assignment Problem, Genetic Algorithm, Supply Chain Management,
Optimisation
Introduction
In the present global market scenario the
manufacturer is facing many challenges and one
such is meeting the demand which is uncertain and
even after meting this requirement, subsequent
supply of spare parts is once again an uncertain
commodity. To overcome this, the concept called
Supply Chain Management (SCM) was evolved to
the rescue of many manufacturers with its
outstanding solutions at every link level in the
supply chain. Basically the Supply Chain
Management can be viewed in four different
modules vis., 1.Supplier Management, which
includes various aspects like supplier relation,
supplier selection, and material selection at different
stages etc., 2. The producer module, which discusses
about the order, inventory and manufacturing
managements (including the assembly line
balancing), 3. The wholesaler module, which takes

care of the logistics, distribution of various products
at multi product manufacturer level and the last
module, 4. The customer module, which reflects the
performance of the above modules in chain like
fashion which should result in the customer delight
and satisfaction.
Mishra[25] defines the concept of Supply Chain
Management as a business process as depicted in the
figure 1. The very essence right from the
manufacturer to customer delight every stage of the
defined supply chain is to be optimised to its
corresponding constraints so as to establish a
précised processes and which leads to the Supply
Chain Optimisation concept which was discussed
by Romero Morales [30].
In Supply Chain Management utmost care is to be
exercised between the suppliers manufacturer tie up
with regard to meeting the required specifications. It
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is at this stage assigning the supplier to a
manufacturer based on the requirement is the
management problem in the sense to assign the best
of the supplier to a manufacturer(s) which gives rise
to an exiting Assignment Problem through Supply
Chain, visualising this concept the Generalised
Assignment criteria has been evolved to Supply
Chain Management, which leads the analyst to
suggest novel procedures in optimising the supplier
assignments to different manufacturers is the
concept of application of assignment problems in
Supply Chain Management. It is at this juncture felt
necessary to establish the supplier producer link
level relation [24] which is briefly explained in
figure 2. Generally the initial consideration of
Supply Chain Management is to choose the best of
the available suppliers considering its
corresponding cost relate to the manufacturer, lead
time reduction, shipping, delivery date
commitment, customer satisfaction, supply in right
time, right quality with right quantity at the right
location. This necessitated the researcher to study
and establish different modeling aspects of Supply
Chain Management in choosing the best of the
supplier pave way for different types of Assignment
Problems like Classical, Continuous, Quadratic and
Discrete which can be used in optimising the
supplier producer assignment.

of orders, any supplier can be assigned to perform
any order in the supplier manufacturer module of
SCM, incurring some cost that may vary depending
on the supplier order assignment. It is required to
perform all orders by assigning exactly one supplier
to each order in such a way that the total cost of the
assignment is minimum.
To minimise the total cost, the GAP is considered to
study at supplier manufacturer module of SCM in
detail through Genetic Algorithmic approach.
History and Genesis of Genetic Algorithm (GA)
Genetic Algorithms [40] were invented to mimic
some of the processes observed in the natural
evolution. Many people, biologists included, are
astonished that life at the level of complexity that
we observe could have evolved in the relatively
short time suggested by the fossil record. The idea
with GA is to use this power of evolution to solve
optimisation problem. The father of the original GA
is John Holland, who invented in the early 1970s.

The information on the application of algorithmic
aspects revealed fact that initially the Lexi Search,
Branch and Bound, Simulated Annealing,
Heuristics etc., are applied and later by the Genetic
Algorithms. Compared to the different algorithmic
aspects of application, for certain reasons the
Genetic Algorithmic approach is proved to be an
efficient method, for which reason the author is
fascinated to study, probe and to report the Supply
Chain Optimisation problem solving methods
through the application of GAP with Genetic
Algorithmic approach which adds to the literature.

Genetic Algorithms are Adaptive Heuristic Search
Algorithms, based on the evolutionary ideas of
natural selection and genetics. As such they
represent an intelligent exploitation of a random
search used to solve optimisation problems.
Although randomised, Genetic Algorithms are by
no means random, instead they exploit historical
information to direct the search into the region of
better performance within the search space. The
basic techniques of the Genetic Algorithms are
designed to simulate processes in natural systems
necessary for evolution; especially those follow the
principles first laid down by Charles Darwin of
“Survival of the Fittest”.
Since, in nature,
competition among individuals for scanty resources
results in the fittest individuals dominating over the
weaker ones.

Gap in Relation to SCM

Importance

The Assignment Problem is one of the fundamental
Combinatorial Optimisation Problems in the branch
of optimisation or Operations Research in
Mathematics. It consists of finding a maximum
weight matching in a weighted bipartite graph.
When there are a number of suppliers and a number

A Genetic Algorithm [13] is an optimisation
technique as it can be used to find the minimum or
maximum of some arbitrary function. While there
are a large number of mathematical techniques for
accomplishing this, both in general and for specific
circumstances, a GA is unique. It is a stochastic
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method, and it will find a global minimum, neither
property being singular. The approach is
remarkable because it is based on the way that a
population of living organisms grows and evolves,
fitting into their ecological niche better with each
generation.
GAs is different from more normal optimisation and
search procedures in four ways:
1. GAs work with a coding of the parameter set,
not the parameters themselves.
2. GAs search from a population of points, not a
single point.
3. GAs use pay off (objective function)
information, not derivatives or other auxiliary
knowledge.
4. GAs use probabilistic transition rules, not
deterministic rules.
One of the best natural algorithms suits for several
applications of the industry and market and even in
the analysis of customer delight and satisfaction.
Another form of sensing the Genetic Algorithms
[29] is an optimisation and search technique based
on the principles of genetics and natural selection. A
GA allows a population composed of many
individuals to evolve under specified selection rules
to a state that maximises the “fitness” (i.e.,
minimises the cost function).
GA Operators: The following operators based on
natural selection [29]
• Reproduction — Selects good strings in a
population and forms a mating pool.
• Crossover — New strings are created by
exchanging information among strings of the
mating pool.
• Mutation — does a local search around the
current solution to create a better string
hopefully. Also used to maintain diversity in the
population.
Survey of Algorithms
Cattrysse and Wassenhove [10] had conducted a
Survey of Algorithms on Generalised Assignment
Problems, specially based on Branch and Bound
technique. The authors opined there is a tremendous
change in the applications of several mathematical

programming techniques in the process of
optimisation. The paper tries to probe natural
algorithms in particular with Genetic Algorithm
approach on Generalised Assignment Problems
towards Supply Chain Optimisation. The author
tries to focus the pioneering research papers in the
case of applications of algorithms like Branch and
Bound, Lexi search approach, Tabu Search,
Simulated Annealing for GAP prior to GA. Ross
and Soland [35] describes the “Generalised
Assignment Problem” as a generalisation of the
ordinary Assignment Problem of linear
programming in which multiple assignments of
tasks to agents are limited by some resource
available to the agents. A Branch and Bound
algorithm is developed that solves the GAP by
solving a series of binary knapsack problems to
determine the bounds. Computational results are
cited for problems with up to 40000 1 variables and
comparisons are made with other algorithms.
Martello and Toth [22] proposed a typical algorithm
for the GAP which is considered as a basic paper by
many authors. Subsequent his work, Venkata
Ramana and Umashankar [36] discussed in detail
about the several cases of Assignment Problems
using LexiSearch algorithm. Cerny [3] developed a
Thermo dynamical approach to the traveling
salesman problem with the help of an efficient
Simulation algorithm. Branch and Price algorithm
for the GAP developed by Savelsberg [23]
considering the column generation and Branch and
Bound to attain optimal integer solution. Similarly
the solution method for solving the k-best Traveling
Salesman Problem reported by Poort [11] for
finding k-best solutions for one of the most
notorious NP-hard problems, namely the Traveling
Salesman Problem(TSP). Osman [26] in his paper
suggested novel heuristic procedures for the GAP
and also presented the GAP with Simulated
Annealing and Tabu Search algorithms by
demonstrating the different merits and demerits of
the suggested algorithms. Abada [1] solving a time
table problem and presented the solution using Tabu
Search algorithm.
Several researchers / practitioners and Operation
Research experts used variety of natural method of
algorithms in the process of optimisation which
lead to satisfying the supplier and producer module
relation in a Supply Chain. Of all the algorithmic
aspects application to GAP with particular relation
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to SCM, it is observed that still there is a lack of
mathematical expertise while using different
algorithmic approaches. The mathematical
treatment in the application of algorithms is felt by
many researchers, and at this juncture the reported
Genetic Algorithm is proved to be very handy for
many. Experiencing the novel merits of GA many
researchers started the GA application initially to
GAP and as the author focusing this article the
applications of GAP to SCM through GA this
review is presented which will be useful
information for the practitioners in studying this
aspect. An effort is made to present the scanty
available literature on GA usage in conjunction with
Supply Chain Optimisation in specific.
An initial survey of GAP through Branch and
Bound technique is reported by Cattrysse and
Wassenhove [10] in finding the minimum cost
assignment of jobs to agents so that each job is
assigned exactly once and agents are not
overloaded. The author in his paper opines still
there is lack of representativeness of mathematical
treatment in the reported heuristics. Ribeiro et.al
[18] presented the Genetic Algorithm programming
environments into application oriented system,
algorithmic oriented systems and tool kits by
providing case studies with particular focus to
biological environment, and confess that GA is the
best of algorithmic approaches.
Genetic Algorithms provide an alternative to
traditional optimisation techniques by using
directed random searches to locate optimal
solutions in complex landscapes. Srinivas and
Patnaik [33] introduce the art and science of Genetic
Algorithms and survey current issues in GA theory
and practice. A new GA for GAP is successfully
evolved by Wilson [37] on a class of set covering
problems. He has suggested an alternative to
geometric procedure in improving the feasible
solutions through GA. This GA is also applied to a
set of assignment problems of substantial sise and
compared to an exact integer programming
approach.
A GA based heuristic for solving the GAP is
discussed by Chu and Beasley [5] while presenting
the problem the author compares the GA with the
other existing heuristic algorithms and analytically
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proves that GA solution is a quality solution. The
Guided Genetic Algorithm (GGA) is a hybrid of
Genetic Algorithm (GA) and Meta-Heuristic
Search Algorithm, Guided Local Search (GLS). It
builds on the framework and robustness of GA, and
integrating GLS's conceptual simplicity and
effectiveness to arrive at a flexible algorithm well
meant for constraint optimisation problems. Lau,
Tsang [19] reported on GGA and its successful
application to the GAP.
A constructive Genetic Algorithm for the GAP is
described by Luiz et.al [20] as a problem of
assigning n items to m knapsacks, n>m such that
each item is assigned to exactly one knapsack to
evolve the binary representation and assignment
heuristic is presented through GA which allocates
items to knapsacks and many instances are taken
from the literature by the authors.
Stephen Chen [34] presented the traditional
advantages and the efficient based coded
algorithmic procedures and compared to other
algorithmic aspects to conclude that GA is a new
perspective for the practitioners which can improve
upon the solution methodologies. Jiyin Liu, Lixin
Tang [16] proposes a modified Genetic Algorithm
for the single machine scheduling problem with
ready times. This algorithm improves the simple
Genetic Algorithm by introducing two new steps:
(1) a filtering step to filter out the worst solutions in
each generation and fill in their positions with the
best solutions of previous generations; and (2) a
selective cultivation step to cultivate the most
promising individual when no improvement is
made for certain generations. Improvement is also
made on the crossover operation for the problem.
Computational experiments are carried out,
comparing the performance of the proposed
algorithm, the simple Genetic Algorithm and
special purpose heuristics.
A Genetic Algorithm method for one dimensional
machine location problems is suggested by Dijin
Gong et al [9] proposing the design of a generalised
flow line to minimise the backtracking of the jobs
formulating as a quadratic assignment problem. He
also discussed the specific advantage of application
of GA approach when compared to different
heuristics.

Very interesting teacher assignment problems to
assign various courses to the teachers were dealt by
the principle of multiple constraints to be solved by
a heuristic. This application problem is very well
reported and solved using the GA by Yen Zen Wang
[39] which results are uniformly accepted by the
teachers of the universities. Application of a GA to
improve the existing GAP solution is proposed by
Juell et.al [28] and his approach proved to be an
optimum solution method and this is being
demonstrated through numerical illustration.
An improved Hybrid Genetic Algorithm for the
GAP to find minimum cost assignment for a set of
jobs to a set of agents is proposed by Feltl et.al
[15].In this procedure the author suggests the two
alternative initialisation of heuristics, a modified
selection and replacement scheme for handling
infeasible solutions more appropriately, a heuristic
mutation operator. Further the author authenticates
that for the largest and most difficult instances,
however, the proposed GA yields on average the
best results in shortest time. The concern of
allocation of projects to students through GA
proving its very best advantages in finding a
feasible project assignment, facilitating the
discussion on the merits of various allocations and
supporting multi-objective decision making is well
presented by Harper et.al [27].
Over the last decade, there has been a rapid growth
of the use of Genetic Algorithms in the various areas
of Production and Operations Management.
Chaudhry and Luo [4] provides a review of Genetic
Algorithms research published in twenty-one major
production and Operations Management journals
from 1990-2001. More specifically, it identifies
research trends and publication outlets of Genetic
Algorithms applications. Our findings show that
there are only a handful of production and
operations management areas to which Genetic
Algorithms have been applied as the solution
approach. Furthermore, recognising and discussing
potential research areas and outlets in which
researchers may target their work as well as the need
for top ranked POM journals to consider publishing
Genetic Algorithms related papers.
Anshuman Sahu, RudrajitTadapar [2] discussed the
GAP with GA and Simulated Annealing heuristic

procedures and compared the results from these two
procedures while confirming the coded GA
procedure is worthwhile than the other. To solve a
GAP with imprecise cost (s) / times (s) instead of
precise one, a Elitist GA is applied and many
extensive comparative computational studies are
performed on different parameters while
developing the GA and is validated through
illustrative procedures is demonstrated by
Majumdar and Bunia [21].
An Immune Genetic Algorithm (IGA) is used to
solve Weapon-Target Assignment Problem (WTA).
The used immune system serves as a local search
mechanism for Genetic Algorithm. Besides, in our
implementation, a new crossover operator is
proposed to preserve good information contained in
the chromosome. A comparison of the proposed
algorithm with several existing search approaches
shows that the IGA outperforms its competitors on
all tested WTA problems will presented by Shang
et.al [12].
The coordination of just-in-time
production and transportation in a network of
partially independent facilities to guarantee timely
delivery to distributed customers is one of the most
challenging aspects of Supply Chain Management.
From a theoretical perspective, the timely
production/distribution can be viewed as a hybrid
combination of planning, scheduling and routing
problems, each notoriously affected by nearly
prohibitive combinatorial complexity. David et.al
[8] proposed a novel meta-heuristic approach based
on a Hybrid Genetic Algorithm combined with
constructive heuristics. A detailed case study
derived from industrial data is used to illustrate the
potential of the proposed approach.
Salik Yadav et.al [32] introduces the algorithm
portfolio concept to solve a combinatorial
optimisation problem pertaining to a Supply Chain.
The Supply Chain problem is modeled with
capacity constraints and demand variations over
different time periods to minimise the total supply
chain configuration cost. The algorithm portfolio is
implemented over various problem instances to
inspect and alleviate the computational
expensiveness of a solution strategy. A bunch of five
algorithms are utilised hereby viz. AIS, GA,
Endosymbiotic Optimisation, PSO and
Psychoclonal algorithm. The observations reflect
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the appropriateness and effect of algorithm
portfolios over the adopted supply chain, and
viability over other optimisation problems.
Chen et.al [6] studied an application of Genetic
Algorithms for flow shop problems with make span
as the criterion generating a Genetic Algorithm
(GA) based heuristic for these problems, and
compare the computational results of the heuristic
with the results of some existing heuristics. The
conclusions show that the GA based heuristic can
always give the best results in a short time on a SUN
workstation.
A Job scheduling problem with distinct due dates in
a single machine is considered by Lee and Choi [7]
with general penalty weights which are not
necessarily proportional to the processing times are
applied to jobs either early or tardy. An optimal
timing algorithm is presented which decides the
optimal starting time of each job in a given job
sequence. The near optimality of the solutions by
the GA is also illustrated by the comparison with an
exact algorithm. Berning et.al [14] consider a
complex scheduling problem in the chemical
process industry involving batch production. They
address three distinct aspects: (i) a scheduling
solution obtained from a Genetic Algorithm based
optimiser, (ii) a mechanism for collaborative
planning among the involved plants, and (iii) a tool
for manual updates and schedule changes and an
integrated system solution for optimising the supply
chain process.
In large-scale computer communication networks
(e.g. the nowadays Internet), the assignment of link
capacity and the selection of routes (or the
assignment of flows) are extremely complex
network optimisation problems. Efficient solutions
to these problems are much sought after because
such solutions could lead to considerable monetary
savings and better utilisation of the networks. With
novel formulation and genetic modeling, the
proposed algorithm by Hui et.al [38] generates
much better solutions than two well known efficient
methods in our simulation studies.
Conclusion
The literature has been surveyed and an exclusive
survey on GA approaches to GAP with reference to
SCM has been presented.
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Green Innovation : A Case Study of Nokia's
Recycling Strategy
Ms. Manu Sharma Joshi, Dr. Sudhanshu Joshi & Dr. V.K. Singh

Under the trend of the strict international framework of regulations and conventions of environmental
protection & simultaneously the rise of consumer environmentalism, has led to the changed patterns of
competition in the ICT Industries around the world. Therefore, corporate environmental management
requires technology innovation for minimum detrimental effect on the environment. The researches in the
green innovation and its performance in India are in the initial stage only. Therefore there is a requirement
of in-depth research in green innovation and the initiative of corporates to follow the Go Green concept.
This study aimed to explore the novel concepts of green innovation and the recent NOKIA's contribution to
the green concept.
“Organisations are going green based on varied
goals such as financial gains, operational
enhancements and environmental issues.”
Reji Kumar Pillai
Head, Energy and Utility Sector, IBM
India/South Asia
Introduction
Green innovations include products or technologyenabled engineering, design and manufacturing
approaches that drive changes in products, business
processes and systems to achieve energy efficiency
and preserve the environment. Green innovations
include, but are not limited to:
– Industrial process innovations that enable
efficient manufacturing and product
distribution
– Dynamic systems that rely on advanced sensors
and networked communications to create
highly efficient “smart” homes and offices
– “Intelligrid” systems that increase efficiency
and reliability of electricity supply
– Time-of-day metering and energy valuation to
drive energy efficiency
– Low-emittance coatings that enable energy
efficient windows and skylights
– Energy efficient light-emitting diode (LED)
lighting
Green innovation is defined as hardware or software
innovation that is related to green products or
processes, including the innovation in technologies

that are involved in energy-saving, pollutionprevention, waste recycling, green product designs,
or corporate environmental management. Green
innovation is used to boost the performance of
environmental management in order to satisfy the
requirement of environmental protection (Lai et al.,
2003).The measurement of the performance of
green product innovation contained four items:
(1) The company chooses the materials of the
product that produce the least amount of
pollution for conducting the product
development or design;
(2) The company chooses the materials of the
product that consume the least amount of
energy and resources for conducting the
product development or design;
(3) The company uses the fewest amounts of
materials to comprise the product for
conducting the product development or design;
(4) The company would circumspectly deliberate
whether the product is easy to recycle, reuse,
and decompose for conducting the product
development or design.
Green Innovation in India
India is waking up to a new dawn of meaningful
industry-academia collaboration for joint research
in areas of cutting edge technologies for tomorrow.
As part of this novel initiative Corporates are
making a pavement for the green world and
transforming the energy utilizing economy into an
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efficient energy-utilizing economy. The total global
ICT industry is responsible for approximately 2%
of the worldwide carbon emissions, equivalent to
emissions from the airline industry. By 2020, even
with massive improvements in technology for
energy efficiency, the IT industry will emit 3% of
the world's carbon emissions. It is also predicted
that there will be a 50-100% increase in electrical
costs between 2012 multiplying energy cost that
will amount to 50% of corporate IT budgets in the
coming years. The demand from storage and servers
is going to increase by 30%, driving energy costs
further up. (KPMG Report 2009). Reduction in
energy and power are the key points to ensure
sustainable growth for both the ICT sector and
meeting the country's bigger objectives to prevent
global warming. The technology industry is
designing the product life cycle in such a way that
support the manufacture, design and use of products
in order to preserve energy and protect the
environment. This industry is aiming to develop
energy efficient servers and new innovations that
offer equal output with reduced power
consumption. Advances in transportation
technology have increased fuel efficiency and
created alternative fuel vehicles. Radio frequency
identification (RFID) tags, networked systems and
e-commerce solutions have enabled manufacturers
to improve efficiencies and conserve energy while
achieving greater productivity. Advances in the
building industry including energy efficient
lighting, appliances and heating, ventilation and
cooling systems are creating new models of
sustainable development.
The Virtuous Cycle of Green Innovation
Individuals, the private sector (including business
and community organizations) and government
leaders are the key contributors to this process.
Recognizing this, green innovation is a shared
responsibility. Government adopts policy
innovations, which create an environment that
encourages both private sector and individual
innovation. At the same time, government policy is
influenced by the emergence of new technologies,
products, and business practices in the marketplace,
which enhances the awareness of green safe
environment. The green innovation is the shared
responsibility of the people, Govt. and the private
sector to increase technological advancement but
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not on the cost of utilizing the energy sources and
harming the environment.

Source: California Green innovation index 2009

Businesses pursue innovations to meet emerging
industry trends and consumer demand for new
green products and practices. The private sector
includes a diverse mix of non-profit groups that
promote changes in government policy for
developing green environment, and individual
behaviors towards the need of green innovation.
This “independent sector” of organizations is an
important catalyst for dissemination of green
innovation worldwide. Individuals not only
respond to government incentives and availability
of new products, but also direct the policy through
the various channels in the form of govt. and
business organizations to create demand for new
green products in the marketplace.
Nokia & Green Innovation
Year 2009, the collaboration between WWF (World
Wide Fund for Nature), IUCN (International Union
for Conservation of Nature) and Nokia have won
the award of the Finnish national leg in the
international co-operation category with their
Connect2earth.org online community service. This
award is a good example of the important long term
cooperation with non-governmental organizations
around environment. With close to 4 million visitors
around the world, Connect2earth shows that young
people care about the environment. The majority of
the members participate in with their mobiles,
especially in emerging markets. Nokia was chosen
as the Top Mobile Handset Company of the year as
well as the Green Company of the Year
(Nokia.com). Nokia India for the last six

consecutive years has been winning the No
1Telecom and Equipment vendor but especially
2009 year is the recognition for its take back
campaign.
Nokia's Initiatives

practices include recycling of electronic waste
coming from operations, suppliers' operations and
from the devices dropped off for recycling.
Production scrap, invalid or obsolete components
and mobile devices from Nokia employees, as well
as old IT equipment are all recycled. The goal of the
Nokia Operations team is to reduce all waste to a
minimum.
Material
Production
Raw
material
extraction

Component
Production

Waste
Product
Assembly

Takeback

Warranty
Return

Use

Source: www.nokia.com

This picture shows how the recycling is managed
through the whole life cycle from design to time
when you drop off your phone for recycling.

Nokia Designing & Recycling
The Nokia designers try and make sure to design a
new device which is friendly to the planet as much
as possible. Designers think carefully about the
materials they use and the choice is made for ecoefficient recycling companies to take care of the
recycling of mobile phones. 65-80% of the
materials in a Nokia mobile phone can now be
recycled and given a second life. Best practices can
recover 100 percent of the materials - partly as
energy. Cover parts of nokia phones are clearly
marked as recyclable. Effective end-of-life
practices close the life-cycle loop, putting energy
and materials back into circulation. End of life

Only 3% of people recycle their mobile phones
despite the fact that most have old devices lying
around at home that they no longer want. Three out
of every four people added that they don't even think
about recycling their devices and nearly half were
unaware that it is even possible to do so. (Global
consumer survey (2009), Nokia). The survey was
conducted to explore more about consumers'
attitudes and behaviors towards recycling, and
inform the company's take-back programs and
efforts to increase recycling rates of unused mobile
devices. The survey revealed that one of the main
reasons why so few people recycle their mobile
phones is because they simply don't know that it is
possible to do so. Nokia has collection points for
unwanted mobile devices in 85 countries around the
world, the largest voluntary scheme in the mobile
industry. People can drop off their old devices at
Nokia stores and almost 5,000 Nokia Care Centers.
The company is also expanding its global take-back
program by adding many more collection bins and
promoting these in store to raise greater awareness.
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Nokia Take Back Recycling Program
The Nokia Take-Back program was launched in
India through a pilot on January 2009 across the
cities of Bangalore, Delhi, Gurgaon and Ludhiana.
As a part of the program, Nokia committed to plant a
tree sapling for every handset dropped, irrespective
of brand or model, into one of its recycling bins. In
India, under the Take-Back program, Nokia has setup a recycling infrastructure across the country with
over 1300 recycling bins installed at Nokia Priority
Dealers and Nokia Care Centers nationally. The
company has also launched a unique SMS
campaign wherein customers can get to know about
the nearest Nokia mobile waste collection point by
simply sending an SMS (www.Nokia.com).The
objective of this campaign was to inculcate
responsible recycling behaviour amongst
consumers. The company encourages mobile phone
users to dispose their used handsets and accessories
such as chargers and headsets, regardless of the
brand, at any of these bins and ensures proper endof-life treatment for the waste collected.
Promotions and awareness were through the use of
print media, outdoor hoardings and information
shared through 1,300 outlets and as an outcome of
handsets, accessories and batteries of almost 3
tonnes. Nokia gave surprise gifts to all who dropped
in their handsets in the recycling bins and
committed to planting a tree against every handset
dropped. Already 10,000 trees have been planted.
From June this year, the campaign is being rolled
out in phases across 15 cities. This is the first ever
campaign in the telecom sector in India that has
focused on creating consumer awareness on
recycling and urging consumers to contribute to the
well-being of the environment.

technologies that can fundamentally modify our
energy future to a paradigm shift that is based on
new sources of supply and new patterns of demand.
At the same time, technological progress and
innovation are creating tremendous new
opportunities for a sound energy future. Innovation,
fostered by visionary entrepreneurship and
visionary public policy, can lead the way to
addressing our nation's energy and environmental
challenges. Increased efficiencies, innovators are
responding with a range of green energy solutions.
Companies across industries are increasingly
adopting engineering, design and manufacturing
approaches to drive changes in products and
processes that save energy as a means of improving
the environment and keeping the planet green.
Today's corporate world has given new meaning to
eco-nomics. Most of the ICT companies have
followed the go green concept but still the need is to
make the complete green value chain technology.
Recommendations
1.

Parameters for measuring green initiatives
As Nokia, Apple Idea, IBM &others have
highlighted about their concern towards green
technology for the complete value chain .The
measuring parameters for eco-friendly
product designing must be more transparent to
the world.

2.

Allocation for R & D facilities
State based allocation for the R & D facilities
and Energy sources. Models for product
manufacturing should be based on minimum
energy utilizing sources The allocation of
energy sources should be based on the tradeoff between the demand and actual
consumption of the organization.

3.

Green Value Chain
The Corporates must apply green technology
to the complete value chain. The product
development cycle should adopt the green
technology for designing, manufacturing and
recycling.

4.

Targeting youth & next generation
Awareness through Social media may be
adopted for making the next generation &
youth more concern about the green

Conclusion
Green Technology holds tremendous potential to
meet our energy challenges and to create new
opportunities. There is an unprecedented degree of
consensus today that our nation faces significant
energy challenges that threaten to impact our
economic competitiveness, national security and
the global environment. Ensuring a sound energy
future is one of the most urgent policy challenges
facing our nation and indeed the global community.
This challenge depends largely on our nation
builders in fostering innovations and new

64

environment and the need for green
innovation.
5. Centralized cell for green technology checks
Government must develop centre cell for
looking after the audits for green technology
adopted by the corporates so that the actual
scene of the green concept may be checked.
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SAMARJIT K. MANDAL, ETHICS IN
BUSINESS AND CORPORATE
GOVERNANCE, NEW DELHI :
TATA Mc GRAW HILL, 2010
ISBN (13): 978-0-07-068201-6
ISBN (10): 0-07-068201-1 Price: ` 299, Soft
Vaishali Dhingra, Teerthanker Mahaveer
University, Moradabad
In the year 2003, IIM, Calcutta's published a special
issue on “Corporate Reporting for Corporate
Governance”. The issue contained papers on
Corporate Reporting for Corporate Governance;
Role of Audit Committee in Improving Corporate
Financial Reporting and soon. The journal provided
a rich understanding of the various issues pertaining
to Corporate Governance.
The book under review, Ethics in Business and
Corporate Governance, gives an impression that it
will provide a clear understanding of the various
issues, recommendations made by various
committees (prominent ones being Naresh Chandra
Committee, Cadburys Committee, Narayana
Murthy Committee, Kumar Mangalam Birla
Committee), and the role of various stakeholdersinternal as well as external- like that of Auditors,
Board of Directors and Chief Executive Officer. But
essentially speaking, all these aspects although
present, should have been discussed more
comprehensively in the book. It is only in Chapter 9
of the book that these aspects are touched upon
lightly.
The introductory chapter of the book titled,
'Introduction to Ethics & Corporate Governance'
opens with two caselets, one related to Socrates
when he refuse to escape from the jail even when
given a chance and another related to the condensed
milk manufacturer Sanlu group in China.
In this chapter more focus has been made on topics
related to Ethics like morality, characteristics of
moral standards moral reasoning for ethics, moral
responsibility, etc. Author could have done justice
by including a few more important areas of
Corporate Governance like Corporate Social
Reporting, Environmental Reporting and Role of
Stakeholders.
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The opening case of chapter two pertaining to the
misuse of Federal bailout fund, a portion of which
was used as distributing bonuses is a good satire on
the face of Corporate Governance. The case
reminds us of a similar instance at Citi Bank, whose
CEO, Vikram Pandit took a bonus from the bank
during the recent financial crisis which was an
outcome of the Subprime Crisis which started at
U.S. in the same chapter ethical principles and
various moral theories and other issues related to
ethics are discussed.
Chapter 3 brings out the difference between law and
ethics in business various examples have been
quoted like that of Satyam, Bhopal Gas Leak
tragedy, National Financial Brokerage Company,
Enron etc. to emphasize on the importance of ethics.
In the same chapter the author has quoted that
“upholding ethical practices and moral standards in
business are types of proactive response to the
issues seeking justice, fairness and morality.”
Chapter 4 emphasises on the nature of an
organisation and how organizational work culture
can influence the ethical behavior of individuals. It
also discusses the rights and obligations and ethical
behavior of individuals' vis-à-vis ethical
responsibility in the organisation. The issue of
individual responsibility discussed in the chapter
provides a fresh dimension in the area of social
responsibility.
Chapter 5 delineated importance of Consumer
Protection and identifies its ethical shortcomings
and responsibility. Various approaches to consumer
protection viz: (1) the contract view' of duties to
consumers in business; (2) the 'due care' view (the
obligations for 'due care' in business dealings; and
(3) the 'social cost' view are duly covered in the
book. The chapter devotes one section to
“Marketing and Ethics”. The author could have
done mentioned other functional areas of
management in relation with ethics; for e.g.
production practices and ethics, finance and ethics,
HR and ethics and so on. But as one proceeds, these
topics are covered in the next chapter of the book.
Chapter 6 is devoted professional ethics. In fact the
other functional areas missing in previous chapter
are covered in this chapter.
Chapter 7 highlights the ecological environment

and issues like how modern industrial activities
cause pollution and ethics of controlling
environment. The chapter appears to be a bit off the
track in the book. Other popular books on Business
Ethics like “Business Ethics- An Indian Perspective
by A.C. Fernando and Ethics and the Conduct of
Business R. Boatright have not mentioned this topic
as a separate chapter in their respective books.
Chapter 8 provides an overview of contemporary
ethical issues that are plaguing societies and
nations, and attempts to identify the sources of
conflict and ethical dispute. Various contemporary
issues are discussed in the chapter like computer
and ethics, ethics of genetically modified products,
and Intellectual Property Rights. But a few very
important issues are missing in the chapter i.e.
treatment of nuclear waste, oil and gas leakage like
that of BP- a recent case- and the efforts made by the
companies. But nonetheless the author has done a
good job by including topic like genetically
modified products and ethics.
Chapter 9 is devoted to the principles and practices
of corporate governance, models of corporate
governance and corporate governance and Indian
E t h o s . Va r i o u s c o m m i t t e e s a n d t h e i r
recommendations could have been included in the
chapter. With the help of the cases of Enron and
Satyam, the author wants to bring home that the root
cause of majority of corporate problems is
corporate governance.
Case III of Chapter 10 (based on Sri Sri Ravi
Shankar) mentions the essence of the book,
“sustainable development is possible only with
sustainable ethics.
Chapter 11 summarizes and consolidates the
lessons from cases and discussions of all previous
chapters. It discusses the challenges to corporate
governance and corporate social responsibility.
The part related to Corporate Governance is
perhaps insufficient. The book offers no evidence of
the recent amendments made by SEBI (after the
Satyam fiasco (in the corporate governance
structure.
A more comprehensive treatment is required for
justifying the inclusion of the term Corporate
Governance in the title of the book.
A more comprehensive treatment is required for
justifying the inclusion of the term Corporate

Governance in the title of the book. Although the
book contains contemporary examples which make
it a worthwhile read.

Dr. S. L. GUPTA & ARUN MITTAL,
INTERNATIONAL RETAILING:
TEXT AND READINGS, EXCEL
BOOKS (EDITION: FIRST-2010)
Pages: 488, Price: ` 325/- , Soft
Meenakshi Sharma, Birla Institute of Technology,
Noida Campus
Retailing business is now opening great
opportunities of international expansion. Retailers
are crossing domestic borders with various motives.
International operations in retailing are different
from other business formats. Retailing is directly
concerned with the end consumers. In retail
business it becomes important to understand many
aspects from customers' perspectives.
'International Retailing: Text and Readings' is a
pioneer book in the field of international retailing,
which makes the approach true that retail is now an
international business. This book is a perfect blend
of International Business and Retailing concepts. It
highlights the modes and strategies for'
Internationalization of Retailers. The book has been
divided in two parts. First part contains text material
regarding International retailing. Second part of the
book contains contemporary research papers and
case studies on the concept.
The first part contains twenty two chapters. First
five chapters include introductory thoughts about
international marketing, International trade and
Business, International Marketing Environment,
International Marketing Research, International
market Segmentation and Product Decisions in the
context of retail business. The next five chapters
have been thoroughly and deeply devoted to the
discussion of internationalization of retailing from
all perspectives. These include Introduction to
International Retailing, Trends in International
Retailing, Motives for International Retailing,
Market Selection for International Retailing and
Entry forms suitable in International Retailing. All
of these chapters figure out successfully precise and
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comprehensive aspects of internationalization of
retailing in international context. Next four chapters
stress in constituting the very important aspect in
internationalization of any business, i.e.
competitive environment. This section includes the
most vital and imperative issues of International
marketplace such as Competing in Foreign
Markets, Multi-Country and Global Competition,
Competitive Advantage in Foreign Markets and
Competing in Emerging Foreign Markets etc. The
next section including four chapters explain briefly
the applications benefits and other postulates
regarding various Entry Methods in International
Marketing, Process of Internationalization of
Domestic Retailers, Retail Positioning and Brand
Image, Market Research, Segmentation, Targeting
and Positioning and Market Mix, Pricing and
Distribution. The last section of first part of the book
is comprises of all methods of Promotional Mix
such as Advertising, Sales Promotions, Public
Relations/Publicity, Direct Marketing and Personal
Selling. These all have been discussed considering
the international context for retail business.
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Second part of the book includes noteworthy case
studies and research papers on International
Retailing. This part of the book presents worth
reading cases on 'Internal Expansion and
Operations of Wal-Mart' Organised and
Unorganised Retail Markets: Case study of Oman,
International Retailing Strategies: A Case Study of
Carrefour in Asia, Case Study of Subhiksha for
International Retailers and articles on International
Supply Chain Management, Financing decision in
International Retailing, CRM in International
Retailing, Competitive Prices and Customers'
Perception, Global Scenario of Retail Business, A
qualitative approach to analyze
retail
communication
methods
and
customer
categories, Branding in Retailing- Role of Private
Players and Consumers Images towards Retail
Stores. This section will certainly unveil a wide
variety of issues related to international retailing.
Contemporary topic, Suitable Case Studies, duly
updated data and Glossary of terms at the end make
this book a complete and useful text on International
Retailing subject.
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