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Last month we saw President Barack Obama and India’s Prime
Minister Manmohan Singh vowing to deepen trade and in-
vestment ties. While our two nations make progress in their

relationships, it is also the right time to reflect where the Indian IT in-
dustry, is headed to. 

The U.S. downturn is slowly but surely redefining the Indian IT
paradigm. If there was a major watershed in the Indian IT Industry
post Y2K, this is it. The growth rate of our industry, which was in
double digits till recently, has now slipped to single digit. If the In-
dian software industry has to survive, then it needs to adapt to the
changing market scenarios quickly.

After the dizzying growth of the last 10 years, it is time to pause,
reflect and realign strategies. The tipping point came with the Y2K
phenomenon; that’s exactly 10 years back when armies of our engi-
neers traveled to the U.S. Getting a H1B visa then was a social pride
indeed. The scenario has changed now, with the global players setting
up their R&D centers and a flourishing entrepreneurial ecosystem
right here in India. The technology industry in India has grown from
$4 billion industry in 1999 to over $50 billion in 2009.

But are we really progressing as an industry? Progress has several
other dimensions as well.

Technological advancements have a direct correlation to a na-
tion’s progress as a whole. That is possible only when technology
growth influences a larger cross section of the society.  

Despite the challenging times, even now, the U.S. is experiencing
a massive explosion of creativity in technology—be it the Google,
iPhone, Twitter, or Kindle. Can we stand up and say what has been
the single most contribution of Indian IT industry that has had a great
impact on the lives of our people? 

If India can send its own satellite to the moon or produce a Nano
car, what stops it from breaking the barriers and building break-
through technologies that have a wider impact? But sadly, we are not
there yet!

It reminds me of what the management guru Peter Drucker once
said, “We live in an age of unprecedented opportunity: If you’ve got
ambition and smarts, you can rise to the top of your chosen profes-
sion, regardless of where you started out.”

Please do let us know what you think. All of us at siliconindia wish
you the very best of the season. 

Merry Christmas and a Happy New Year.

Pradeep Shankar
Editor-in-Chief
editor@siliconindia.com

The Real Progress 
Editorial



globalization will have far reaching
implications on the industry.  These
megatrends are already seeding new
verticals such as public sector, health-
care, media and utilities; new cus-
tomer segments including small and
medium businesses (SMBs) and new
geographies such as greater outsourc-
ing in BRIC, GCC, Japan and Rest of
the World (ROW). It is important to
note that 80 percent of the incremen-
tal revenue growth by 2020 will be
driven by opportunities outside of the
current core markets, verticals and
customer segments.

As in the past decade, going for-
ward, the IT/ITES industry will im-
pact the country by providing
technology and paving way for inclu-
sive growth. The IT/ITES industry
has the potential to further transform
India and play a major role in the de-
velopment of the country’s key sec-
tors:  education, healthcare,

infrastructure, citizen services and fi-
nancial inclusion. The technology-
enabled provision of basic services
can take the benefits of IT to over 30
million citizens each year and put
India on a path to prosperity in the
year 2020.

With this vision achieved, the in-
dustry can contribute up to nine per-
cent of India’s GDP and generate 30
million employment opportunities
(direct and indirect) in 2020.

While the industry has the poten-
tial to generate revenues of $ 225 bil-
lion in 2020, a portion of this
opportunity is at risk if continuing
problems are not tackled soon. 40
percent of previous priority initia-
tives, especially structural changes
e.g. tertiary education reform, have
not been implemented yet. Low em-
ployability of existing talent with
only 10-15 percent employable grad-
uates in business services and 26 per-
cent of employable engineers in
technology services continues to be a
major bottleneck. Infrastructure de-
velopment is largely constrained to
the nine cities, which contribute more
than 95 percent of India’s exports and
development of tier 2/3 cities has not
taken off in a planned manner. The
lack of a supportive fiscal environ-
ment with a long-term policy frame-
work is also leading to competition
from other low-cost countries includ-
ing China, Philippines and from East-
ern Europe with potential erosion of
the India opportunity.

We must recognize what these
trends, opportunities and challenges
mean for India as a country. India’s

economy has grown at the com-
pounded annual rate of seven percent
a year over the past 10 years and con-
tinued growth at this rate implies a
two-fold increase in personal con-
sumption by 2020. To sustain this
momentum, around 20-30 million
people will need to be added to mid-
dle or high-income groups annually.
To enable inclusive growth, India
will need to address demand-supply
gaps in the key areas of healthcare,
financial services, education and
public services. Traditional models
have been ineffective, slow or ex-
pensive in increasing access to serv-
ices in rural areas. For example,
around 50 per cent of India’s popula-
tion is beyond the range of primary
healthcare centres and has little ac-
cess to trained doctors. Information
Communication Technology (ICT)
solutions can enable new service
models (e.g., telemedicine, mobile
banking) that can overcome the lim-
itations of traditional models in
healthcare, financial services, educa-
tion and public services in India. 

In addition, India has the oppor-
tunity to emerge as one of the top
three global IT Innovation hubs
driven by opportunities arising in
new areas of climate change, clinical
research and mobile applications.

To realise its growth potential in
the next 12 years, industry stake-
holders including Government, com-
panies and NASSCOM will need to
act together in an unprecedented
manner. Concerted action is required
to capture the opportunities and mit-
igate the risks.  si

The past decade saw the In-
dian IT industry placing
India on the world map. It
helped create a new, con-
temporary and topical peg

of recall for India: Software Engineer-
ing and design applications. The
IT/ITES industry made very signifi-
cant employment and revenue contri-
butions to the country and as it
graduates and matures further, this will
only multiply. The fact that the indus-
try contributed towards 45 percent of
incremental urban employment speaks
volumes of its important role in the
India growth story.

Over the last two years, as it has
acquired width (with expansion of the
base) and depth (quality and content of
work) the industry has braved chal-
lenges as never seen before with issues
of slowdown in growth, pricing pres-
sures, protectionism in key markets,

among others. These have had a defi-
nite impact; but in the short term. As a
maturing industry, with a distinct and
strong charter of growth, we all have
to look at the medium to long-term
perspective and introduce innovative
solutions to reach there. It is important
that we focus on the certainties of our
industry and take advantage of them.
Playing to our strengths, while ad-
dressing weaknesses is the obvious
method.

Long-term certainties influencing
tectonic shifts in the ground realities
include demographic, business, social
and environmental global mega-
trends. These are fostering new op-
portunities for the industry, which
will fructify by 2020. Megatrends
such as irreversible decline in work-
ing age population in Europe and
Japan, Asian economies growing
twice as fast as developed economies,
increased technology adoption and
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The IT/ITES industry has the potential
to further transform India and play a
major role in the development of the
country’s key sectors: education,
healthcare, infrastructure, citizen 
services and financial inclusion.

By Som Mittal
The author is President, NASSCOM

iinn  mmyy
opinion

India has the opportunity to emerge as
one of the top three global IT Innovation
hubs driven by opportunities arising in
new areas of climate change, clinical 
research and mobile applications

Indian IT Industry
Road Ahead

Som Mittal
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Whether it is an established
MNC, aggressive startup, a
stodgy family-run business,

or a new age retail business, CEO
poaching has become the latest game
in town, as a burgeoning economic re-
covery and intense competition turn
them into high value targets. Indian
firms saw a staggering 84 percent rise
in CEO attrition in the first 10 months
of the current calendar year. 

And the banking and financial
services sector alone saw its churn rate
rise by 74 percent compared to the
year before. Banking and financial
services, which is growing at a fast
pace in the country, saw the highest in-
crease in turnover, followed by the
BPO sector. “The churn in the CEO
market was because a lot of Indians
from overseas came back. They were
available at a lower cost with much
higher experience. So, many CEOs

were replaced with them,” says GC
Jayaprakash, Principal Consultant of
Stanton Chase International.

Also, Redileon Search Partners, an
executive search firm, surveyed
around 1,000 CEOs from the compa-
nies top-listed in Bombay Stock Ex-
change and found that almost 106 top
honchos left their companies this year
seeking greener pastures. “Faster
churn is an empirical management
barometer for economic growth, when
the 2009 full-year tally is completed,
the total will be higher than ever be-
fore,” the search firm says in its find-
ings. The survey also says that the
CEOs who exited found a new job,
and about 12 percent of the CEOs who
separated this year are still looking for
a job. Of the 106 CEOs who exited,
about 33 were cases of involuntary
exits. 

Apart from an improving economy

that triggered the churn, the top hon-
chos’ craving to get back to their sec-
tors of choice was also responsible for
many of the exits. However, many
CEOs who left large companies have
joined smaller firms in emerging sec-
tors. While Reliance BPO President
Rajnish Virmani joined as Director of
India operations at COLT Telecom,
Satyam BPO Chief Venkatesh Rod-
dam joined Taurus United, a Banga-
lore based group. Grasim Industries
President and Deputy CFO Sanjiv
Bafna left to join Sivasankaran’s tele-
com venture as CFO.

Kanak Gogoi, a 12th passed en-
trepreneur from Guwahati,
has over a dozen innovations

under his name, from a gravity-oper-
ated bicycle to a car that can run on air.
However, he refuses to commercialize
any of his creations because he be-
lieves that the government has been
negligent towards scientific innova-
tions.

Gogoi says, “The Massachusetts In-
stitute of Technology (MIT) offered to
build a fully furnished lab for me in
Guwahati. The Chief Minister had
granted me about 1.6 acres of land in
2007, but the file is still lying untouched
at the local administrative office.” 

Felicitated by the President of India
last week for his achievements, the 47-

year-old Gogoi is a celebrity in Guwa-
hati’s scientific and engineering circles.
He has developed his pen-
chant for creating extraordi-
nary things from ordinary
materials used for day-to-
day activities during his
younger days.

When Gogoi started
out, he had two options;
pay up his children’s school
fees or spend the money for
his scientific innovations.
He opted for the latter. In
the past 13 years, he has spent Rs. 1.5
crore (Rs. 15 million) of his own
money to satisfy his scientific and en-
gineering curiosities, but steadfastly
refuses to commercialize any of them

and blames the government for not
promoting scientific innovations.

Gogoi has not both-
ered to apply for intellec-
tual property rights (IPR)
for any of his innova-
tions. “I have a success-
ful real estate business,
which affords me the
luxury of having enough
spare money and spare
time to concentrate on
my engineering activi-
ties. I don’t expect and

nor do I wish for any monetary re-
turns,” says Gogoi who had refused an
invitation from a North Carolina based
organization to shift to their campus
with a daily stipend of $1,000.  si

CEO Attrition in Indian Firms
at 84 Percent Guess what’s going to be

taught at the Harvard Busi-
ness School soon - business

models adopted by mid-tier Indian IT
firms like MindTree and Zensar
Technologies, which have emerged
unscathed from the downturn. Some
well known names in the Indian IT
industry are also part of this new case
study by Harvard. 

Among the list of personality pro-
files the students of this high profile
B-school will delve into will be
names like S Gopalakrishnan, CEO
Infosys, Anand G Mahindra, Vice
Chairman and Managing Director of
Mahindra and Mahindra, Britannia
Industries MD, Vinita Bali, and
ICICI Bank Chairman, KV Kamath. 

David A Garvin, the C Roland
Christensen Professor of Business
Administration at the B-school, is on
an India mission, building up case

studies along with his research asso-
ciates on the two midsize companies.
They are conducting extensive inter-
views with top 25 senior executives
of Indian firms to understand the dis-
tinctive qualities of the Indian busi-
ness environment, organizations, and
leadership.

Garvin says that the economic
meltdown and the aggressive growth
of emerging markets were among the
reasons to study more about Indian
companies, which have surfed past the
difficult times successfully. “What I
found is that companies like Infosys
take the perspective of multiple stake-
holders. Shareholders are important,
so are the executives, employees, cus-
tomers, and the public. It is different
from the U.S. where shareholder
views dominate,” Garvin pointed out.
He says that organizations such as In-
fosys have a wonderful system of

planning for a slack. “They move
around their resources, because there
is a fair degree of unpredictability in
the environment.” 

The case study Garvin is focusing
on will include workplace practices
like innovations in terms of knowl-
edge management at MindTree and in-
novative human resource practices and
vision community at Zensar. “The dis-
tinctive aspect of these companies is
their management practices. MindTree
has a distinctive culture, because they
have a very strong value system, like
sharing and their belief in collabora-
tions,” says Garvin who first visited
India in 1969. “Zensar has got a vision
community, where a cross section of
the organization is empowered to de-
velop proposals on major policies and
issues of the company. You don’t see
this form of empowerment very
often,” the Harvard Professor adds. 

Indian Techie Builds Air Powered Car. Refuses Commercialization

Kanak Gogoi

Indian IT Firms: Harvard’s Latest Study Guide

India’s tech knowledge is becoming
accepted worldwide. T. Harikumar,
who quit his job as an engineer with

the Indian Space Research Organization
(ISRO) to start the Thiruvananthapuram
based software firm Travancore Analyt-
ics, which is into the development of
software in the areas of Imaging Tech-
nology and Image Processing, has de-
veloped Snakes and Ladders, an Indian
board game, for iPhone and iTouch. It
has turned out to be one of the most fa-
vorite free-downloads at App Store. 
Also, it did not take long for the game
to become the highest downloaded
Apple game worldwide. “The Apple
company, after seeing the game, asked
us to re-do it as it had the iPhone logo.
We removed the logo and Apple re-
leased the game on September 27. In a
short span of time, the game has

achieved more than 250,000 down-
loads - the highest for an iPhone ap-
plication developed by any Indian
software firm,” says Harikumar. More
than 70 percent of downloads have
been from Canada, the U.K., and the
U.S. At present, the Snake and Ladder

application occupies the numero uno
position in 12 App Stores worldwide.

The game is so amazingly built that
it has fascinated people all around the
world. Anyone who has an iPhone or an
iTouch can log on to iTunes website and
download the game for free. The free
version of the game allows the user to
be one of the players, while iPhone it-
self takes the role of the second player.

“We have given it a real feel. When
the dice appears on screen, just shake
the phone as you would do it while
playing on the board game, and the dice
shows the number,” says Harikumar.
The company currently has 22 employ-
ees and is mostly into image technology
and processing. Also, the company has
under its fold a wide range of software
products, which are currently in the de-
velopment stage.  si

Indian Techie’s iPhone Game has Highest Download 
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With the rise in mobile con-
nectivity the demand for
mobile apps is witnessing

a surge. This paves the way for an in-
crease in the demand for Indian de-
velopers whose apps have gained
popularity worldwide.

These developers are either em-
ployed with the about 50 Indian
firms that undertake the development
work or freelancers if they have good
programming skills. Some of the
firms that develop mobile apps in-
clude Robosoft Technologies, Rapid-
Soft, Spiel Studios, Interchain
Solutions, and Nexmoo.

Shanmukh Raj, a 29-year-old de-
veloper who works for the Banga-
lore based Robosoft, led a
four-member team that recently de-
veloped a popular online game

called Chess Lite. “It took my team
four months to develop this game for
the iPhone. And today we have over
1,500 users who have registered for
this game, which is hosted on the
App Store of Apple,” says Raj,
adding, “Chess Lite also figured on
the Top 100 chart of Apple’s U.K.
App Store for a brief period.” 

“With the mobile phone emerging
as an epicenter both for productivity
and lifestyle activities, consumers
will demand applications that can
help them satisfy their needs that
have not been met,” says Alok
Shende, Principal Analyst at Ascen-
tius Consulting. Indeed the market
potential is huge with over four bil-
lion global mobile users as compared
to approximately one billion PCs.
The global mobile application mar-

ket, including games, is worth $4.66
billion in 2009 and is expected to
touch $16.60 billion by 2013.
Games, maps and navigation, music
and video, news and weather, finance
and banking, e-books, social net-
working, and sports are the key driv-
ers for this growth.

Businesses in the U.S. are pro-
jected to shell out about $9 billion on
mobile applications like customer re-
lationship management, email, and
SMS by 2011, according to the re-
search firm Compass Intelligence. The
developer community has another
major market with prominent players
like Apple, Google, Nokia, and now
even Research in Motion (RIM) hav-
ing set up applications stores in India.
They host these applications on a rev-
enue sharing basis.  si

Keeping our surroundings clean
has never been this exciting,
an interactive dustbin devel-

oped by six IIT-Bombay students will
not only approach and tell you to put
trash into it, but it is also programmed
to say ‘thank you’ when you oblige.
The device makes use of three sensors
programmed to detect the nearest per-
son, align the wheels towards him or
her, and ask the person to put garbage
lying around into the bin.

The design team comprising Ajay
Mittal, Aniket Sarangdhar, Aniruddha

Kadam, Mandar Sarnaik, Saurabh Sri-
vastava, and Shaswath V - all second
year students of Interaction Design
Centre (IDC) at IIT-Bombay - has
named the device ‘Sustain-o-Bin.’ 

Interestingly, the interactive bin is
entirely made up of waste material
with some ingenious programming
and technology support. Its three sen-
sors - an ultrasonic sensor that detects
people and other objects, making the
bin ‘follow’ people, an infrared sensor
that keeps the bin inside the marked
border and prevents it from colliding

with objects beyond it, and a touch
sensor that enables audio feedback
whenever trash is dropped into the bin
- provide it with the necessary intelli-
gence.

The bin was designed and devel-
oped as a course project and later cho-
sen for an international design
conference on sustainability held at the
IDC. The theme of the event was ‘In a
Planet of our Own.’ “Workshops at the
event were meant to address the prob-
lem of sustainability of designs. There
were discussions on design in an in-
terconnected global world. Our Sus-
tain-o-Bin was highly appreciated at
the conference. Apart from the three
sensors that we have used in the de-
sign, the dustbin works on a recharge-
able battery,” says Mittal.

Sustain-o-Bin is made up mostly
of waste materials, including card-
board taken from boxes in which com-
puters are packed. The body of the bin
is covered with old newspapers, which
increases its sustainability quotient.

IITians Unveils Dustbin that Comes
to you Seeking Garbage

Demand for Mobile Apps by Indian Developers Surge

From L to R: Saurabh Srivastava, Ajay Mittal, Aniruddha Kadam, Mandar Sarnaik, Aniket Sarangdhar and Shaswath V
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While India emerged as a top
offshore destination in a re-
cent survey, the ‘onshore’

scenario in customer service is found
to be plagued by inadequacies. A fol-
low up survey commissioned by
Genesys Telecommunication Labora-
tories confirms the fact that 90 percent
of Indian firms are disconnected on
the customer service as a strategic
function of the organization.

The first survey revealed that Indian
firms lose over $2.46 billion each year
due to poor customer service. The fol-
low up survey, which strives to under-
stand why C-level executives are
ignoring the ‘customer service’ element
of their business, reveals that there is a
‘deep disconnect’ in Indian firms and a

mere 10 percent of C-level executives
characterize their customer contact cen-
ters as a strategic function. However,
about 92 percent of Indian C-level exec-
utives and customer care professionals
believe that customer service impacts
company’s brand identity.

The survey also reveals that only 56
percent of Indian companies try base de-
cisions on customer lifetime value as
compared to the 73 percent of European
companies. Shamsheer Ahmed, MD of
Genesys Telecommunication Laborato-
ries India says, “The Indian corporate
front has won global accolades for the
quality of its offshoring operations.
However, when it comes to serving ‘on-
shore’ customers, 90 percent of the C-
level executives seem to be disconnected

and that is a wake up call for all of us.
We cannot afford to be laid back in serv-
ing customers as brand identity and loy-
alty in the future will be built around this
strategic function.”

According to the survey, customer
service in India is slightly more opera-
tional than in some other parts of the
world, with 59.2 percent characterizing
their contact centers as operational, com-
pared to 57 percent globally.

Though 92 percent of the customer-
care professionals and executives in
India agree that customer service im-
pacts the company’s brand identity, only
10 percent of C-level executives and 15
percent of customer-care professionals
characterize their contact centers as
largely strategic.  si

90 Percent of Indian Firms Ignore Customer Service

Was it a part of BharatMatri-
mony’s strategy to gain pub-
licity or protect its trademark?

Consim Info, which owns matrimony
portal BharatMatrimony.com, had sued
Google and three other matrimonial sites
for the trademark infringement 
last month. 

According to Janakiraman, there
are two reasons why he sued Google
and competitors Shaadi.com, Jee-
vansathi.com and SimplyMarry.com.
“Firstly, we filed the case seeking pre-
vention of competitive advertising on
Google. People searching for our trade-
marks know what they are searching
for, and Google is the entry point for
our sites, so the users should not be
shown ads of other similar websites.
Secondly, we have asked Google to
stop allowing our competitors using our
trademarked keywords as headings,”
says Janakiraman.

When we searched on Google, we
found that the practice of showing
competitors’ ads on Google is not hap-

pening only in the online matrimony
space but in other verticals also. For
instance, a search for Adidas, Puma or
Reebok on Google shows advertise-
ments from Nike, while a search for
LIC shows ads from Max New York
Life and Aegon Religare. 

Mahesh Murthy, Founder and CEO,
Pinstorm a digital marketing firm says,
“As claimed by Consim, ‘TamilMatri-
mony’ (without a space) is a registered
keyword of the group. It appears that
the group owns a combination of two
generic words Tamil and Matrimony.
Now, the competitors are using Tamil
Matrimony as two separate generic

keywords in their ad copies and so
BharatMatrimony can’t claim that
these two separate generic terms
are their registered keywords.”

If they are doing so, they can
also be held guilty for similar
practice, because their ads are
also shown on their competitor’s
page. Anupam Mittal, Chief Man-
aging Director, Shaadi.com says,

“We were surprised to be named in the
lawsuit, especially since the Consim
Group has been actively following a
practice of bidding on Shaadi.com
searches. They should have included
themselves in the list of companies
they thought were in violation of their
proposed guidelines.” 

Though the Madras High Court
gave an interim injunction, Murthy
feels that this is a wrong judgment and
the decision should be challenged or
else Jet Airways will tomorrow say that
‘Airways’ is their registered keyword
and they want other airlines to stop ad-
vertising around that keyword.

BharatMatrimony or Google, Who is Wrong?

Vdopia, a video ad network firm,
has raised $4 million in the first
round of funding from Nexus

Venture Partners. The company has also
appointed Rohit Sharma, who was till re-
cently with Mohr Davidow Ventures, as
its new President and CEO in conjunction
with this financing round. 

With this round of funding, the com-
pany plans to expand its marketing team.
Vdopia offers a platform for the iPhone
that enables application developers and
advertisers to simultaneously monetize
their applications. The company started
out in India by launching a video ad net-
work, which is used by some major web-
sites in the country. “There’s some
overlap between the online video and
iPhone efforts in any company, which has
a video ad presence in a big way, as they
come onto iPhone applications as well,”
says Chhavi Upadhyay, Co-founder and

Chief Operating Officer, Vdopia.
Founded in 2007 by Upadhyay,

Saurabh Bhatia, and Srikanth Kakani,
Vdopia is based in San
Jose, California, with ad-
ditional offices in San
Jose, California, Gurgaon,
and Mumbai, India. The
privately held Vdopia
claims to be the first com-
pany to enable pre-app
and in-app video advertis-
ing on all iPhone applica-
tions. The users in its network watch
more than 50 percent of the pre-app video
and the performance is 300 percent higher
than traditional online video ads. 

With 17 employees worldwide, the
company has managed to enable tele-
vision quality content to be delivered
online, supported by a wide variety of
advertising formats including all

video and rich media display advertis-
ing. Its solutions to advertisers, media
planners, and marketers include pub-

lisher networks, brand con-
nect with various ad formats
on various online Internet
TV channels, advertising,
measurable branding, and re-
porting. Some of the recent
innovations like Talk2Me ad
platform, Live Streaming Ad
Insertion, and Video pre rolls
have helped Vdopia achieve

the position of default video moneti-
zation player in the market.

“Unlike other Internet advertising
solutions, the company’s integrated
video and advertising platform offers
the entire range of engaging ad for-
mats, including ad insertion in live
streams for broadcast,” concludes
Chhavi.

The Santa Clara based
Link_A_Media Devices, a devel-
oper of data recovery and trans-

port technologies for storage devices,
has nabbed $18 million in Series C fund-
ing. A new investor, Lightspeed Venture
Partners, led this round of venture fi-
nancing. Other key investors were
ITOCHU Technology Ventures,
Keynote Ventures, SunAmerica Ven-
tures, and several private investors. 

With the current investment, the
company plans to accelerate the process
of bringing its products to market.

Link_A_Media Devices develops semi-
conductor system-on-chip products for
the data storage market. The company
develops and manufactures custom
chips for peripheral data storage devices.
The company had earlier raised $22 mil-
lion in Series B financing led by AIG
SunAmerica Ventures in April 2008.

With a vision to develop custom, in-
tegrated system solutions on a chip for
linking digital information across differ-
ent media devices, Link_A_Media was
founded by Hemant Thapar in 2004.
“The interest we generated from the in-
vestment community is a direct reflec-
tion of the huge opportunity for the
company in the storage markets based
on our technology leadership,” affirms
Thapar, who is also the CEO and Chair-
man of Link_A_Media.

Also, the company claims that its
data recovery technologies deliver the

highest aerial densities, highest drive
yields, and lowest power
consumption. Those advantages enable
hard disk drives (HDD) and solid state
drives (SSD) OEMs to continue to meet
the growing demand for fast and low
cost data storage worldwide in con-
sumer, computing, and storage network-
ing applications. 

“Over the past two years, we have
begun deploying our technologies into
custom system-on-chip products for our
customers to enable the next generation
products. Strong customer interest in
our technology is validating the immi-
nent transitions in data recovery tech-
nology trends for peripheral storage
devices, both HDD and SSD,” says
Thapar. The company with its 88 em-
ployees has achieved revenues of $30
million in 2009 and projects $100 mil-
lion for 2010.  si
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Vdopia Raises $4 Million in First Round Funding

Link_A_Media Raises $18 Million in Series C Funding

Chhavi.

Mahesh Thapar

By Sudarshan Kumar
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Late one night in 2001 Sunit
Saxena had to make an ur-
gent dash to a grocery store,
He was unable to find the
items he needed — nor

could he find clerks to help him out.
Looking around he saw the workers
gathered in a back room preparing new
paper price tags for the merchandise for
the next day. Saxena was very surprised
to know that this was an everyday task
for the store clerks. On further research,
he found out that this manual task of re-
pricing not only wasted thousands of
man hours but also cost the retail indus-
try a whopping $40 billion every year. 

Saxena thought this manual process
was crazy because the entire process
could be automated with the use of
technology. He grabbed this opportu-

nity to co-found Altierre in 2003 along
with Anurag Goel. The company, head-
quartered in San Jose, has revolution-
ized the world of price and signage
changes in retail, bringing stores into
the Digital Age.

The Idea and Innovation 
A couple of decades ago, grocery store
clerks used to put a price sticker on every
single product using a pricing gun. Next
came the barcode scanners, enabling re-
tailers to put a single price label on the
shelf below each product and just scan the
item at checkout. But it was still a tedious
task for the retailers when it came to re-
pricing the merchandise. “Having under-
stood the pain points of the retailers, we
thought of developing electronic tags that
could be controlled wirelessly, allowing

retailers to instantly change the price of
items throughout the store,” says Sax-
ena, Chairman and CEO of Altierre. 

The company has developed a com-
plete Digital Signage and Electronic
Price Tag  system. The tags in the Al-
tierre system are wireless LCD display
devices that can be placed on shelves
like normal price tags. Since the Al-
tierre system is fully networked, pric-
ing and promotion data can be
generated for all stores at the Retail HQ
and downloaded to each store. At the
local store, the Altierre system takes
over and automatically sends the data
‘over the last mile,’ so to speak, over its
wireless platform to the RF Display
Tags. This is the execution tool that re-
tailers have been waiting for to make
dynamic pricing and promotion a real-

ity, giving the flexibility to change the
price of any product in one or all of the
stores in a chain, based on store traffic,
season and competitive strategies. As
an example, the tags let retailers launch
promotions such as ‘Buy One, Get One
Free’ almost instantly. At the local store
level, with the click of a mouse, a gro-
cery store manager could drop prices
for a happy hour sale, and just as easily
with another click return prices back to
normal just in time for the dinner rush.

So how does it work? The founda-
tion of the company’s solution is its
mixed-signal chip technology and its RF
Systems platform. Its software technol-
ogy platform is built on top of its cus-
tom RF technology stack, which allows
for a massively scalable ultra-low-
power network of display tags, sensory

tags and active and passive RF tags to
coexist in an integrated fashion within
its long-range RF network. 

The Altierre server appliance sits as
a local node in a distributed computing
network to provide control and commu-
nications via its RF network. It provides
integration with other local appliances,
contains system-monitoring functional-
ity, and enables applications such as
electronic pricing solutions, inventory,
store operations, sensor networks, sup-
ply chain, and asset tracking. It also has
built-in support for future RFID appli-
cations when individual-item RFID fi-
nally becomes cost-effective. 

Each label’s RFID chip stores the
product’s stock-keeping unit (SKU)
number, name, price, and other infor-
mation. Additionally, Altierre’s long

Bringing 
Digital AgeTo The 

Retail Industry 
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Anurag Goel, CTOSunit Saxena, CEO



s i l i con ind ia |17|D e c e m b e r  2 0 0 9s i l i con ind ia |16|D e c e m b e r  2 0 0 9

range Wireless Access Points are placed
in the ceilings of every store of a retail
chain. A computer server in each store’s
back room is set up to receive pricing
updates from the retailers’ headquarters
via a Wide Area Network. The server
sends the changes via Altierre’s RF Net-
work to each of the electronic shelf tags
affected. Upon receiving the instruc-
tions, the tags immediately update the

product information on their display
screens, and also send a confirmation to
the Altierre server indicating the trans-
mission’s reception.

With the system, a store can update
the product information displayed on
10,000 labels in less than an hour. The
stores piloting the system have typi-
cally installed two Wireless Access
Points – high volume transports that
control 25,000 shelf tags deployed
across a sales floor measuring 50,000
square feet. In addition, store employ-
ees can use a handheld interrogator,
also designed by Altierre, to cause the
data displayed on the tags’ display  to
switch from customer information
(such as pricing) to data such as bar-
coded SKU numbers that might be uti-
lized to order additional inventory. The
handheld can be used to ‘flip’ that in-
formation on a particular aisle, or
throughout the entire store.

The Altierre software also enables
stores to facilitate recalls by sending
them recall data associated with a par-
ticular product’s SKU number. The
specific labels for the recalled prod-
ucts would then flash a recall alert on
the display in bold lettering, immedi-
ately warning store associates to re-
place those items. 

The entire system is installed and
supported as a complete turnkey solu-
tion for every customer. 

Altierre’s solution, which
has been conceptualized and
built entirely within the com-
pany, combines a host of
technology innovations.
Since cost is a key factor, the
company has developed its
own low-cost, long-range RF technol-
ogy, proprietary low-power RF and dis-
play chips, display technology, systems
integration, and software technology. 

In the initial days, Saxena and Goel
had decided to purchase the hardware
needed to implement their plan from
third parties, but quickly realized that
the type of high-reliability, low-power,
low-cost chips they required were not
available as an off-the-shelf solution.
Hence, they decided to build everything
from scratch. 

So, tapping into his 27 years of ex-
perience in the semiconductor industry
Saxena, along with Goel, put together a
design team to create Altierre’s own
communications controller and display
driver chips. “Both devices are imple-
mented in 0.18 micron CMOS. The
chips have been designed in such a way
that they require a minimum number of
external components, resulting in lower
bill-of-materials cost and smaller board
area. Using a mature process technology
has also helped save costs and offer
higher yield. Some years down the lane,
we plan to migrate the chips to 0.13 mi-

cron technology,” says Goel, CTO and
VP-Software Development, Altierre. 

A lot of hard work and innovation
has gone into developing the proprietary
displays. While optimum contrast, read-
ability, weight, and size have been im-
portant factors in developing the display,
the major criterion has been providing a
long battery life without raising the
costs. By applying power-saving crite-
ria at all hierarchies of the design, in-
cluding clock gating, dynamic voltage
switching, dynamic frequency scaling,
low-power SRAM compiler, low-volt-
age operation, and low power standard
cells, the company has managed to
achieve a battery life of five years, set-
ting a new benchmark for LCD dot ma-
trix displays. Since the company is able
to deploy its technology chain-wide at a
per unit price that is far below what oth-
ers have ever been able to offer, the roll-
out of hundreds of thousands of
Electronic Price Tags is now affordable
to retail-chains for the first time. 

“The Altierre system has been de-
signed and built from the ground up,
component by component, to allow
easy induction of new components,

technologies, and applications into the
system. In addition to the five-year
certification, our proprietary chip tech-
nologies — coupled with the Altierre
RF protocol and Altierre Access Points
— now allow Altierre’s technology to
achieve as high as 10-year battery life
in non-display RF(ID) applications be-
yond the retail vertical. Altierre’s long
range Wireless Network, highly scal-
able server and mobile-devices infra-
structure, and active tags go far
beyond RFID, to power innovative ap-
plications such as asset management
within the store and in the supply
chain,” explains Goel. 

Though in the pilot phase, the com-
pany’s proprietary electronic tag system
has demonstrated a significant improve-
ment in pricing accuracy, thereby elim-
inating pricing errors typical to
paper-based price signage. The system
efficiently delivers realtime, chain-wide
dynamic pricing, improves price accu-
racy, sharply reduces costs and paper
waste, and enables targeted communi-
cations with customers and employees. 

End-to-end Retail Solutions
Altierre’s store solution not only repre-
sents a revolutionary green technology
with the potential to save billions of
sheets of paper currently wasted on
price tags and marketing messages, but
also provides a unified infrastructure for
a host of applications that could help re-
tailers combat losses due to wastage and
out-of-stock problems. 

Food safety and spoilage are signif-
icant concerns and nagging problems
for all food retailers, especially large
grocery chains, where ready-to-eat and
refrigerated foods constitute a big per-
centage of sales. Most of these stores
have employees monitoring their cool-
ing and heating units by manually read-
ing thermometers on a scheduled basis
(four or five times a day), a process that
is subject to human error and delays. If
a problem occurs between two inspec-
tions - such as a door being left open, or
an equipment breakdown - it can be

hours before the staff come to know
about it. In most situations, workers tend
to notice a problem with a unit long after
a malfunction first occurs, forcing the
retailer to discard all food items within
that unit since it is impossible to know
how long it remained at the incorrect
temperature. The cost of such wastage
is difficult to measure. Hence, to com-
bat this problem, Altierre has developed
digital temperature tags that monitor
hot, refrigerated, and freezer cases day

and night and act as a warning system to
help prevent spoilage due to temperature
changes by alerting managers to tem-
perature variations via their computer
screens, e-mail, or text messages. 

Typically, a 60,000 square feet loca-
tion would require two Altierre access
points to exchange data with the sensor
tags in the store via a proprietary air-in-
terface protocol. The tags can be placed
directly inside a refrigerator or freezer.
In case of a heating unit, a temperature
probe is placed within its heated interior
and connected to the RF tag outside it.
The tag continually measures the tem-
perature, and reports its unique ID num-
ber along with the sensory data to the
server upstream. 

The entire system can be pro-
grammed to send alerts based on preset

permissible temperature levels. For ex-
ample, if a cooling or heating unit’s in-
ternal temperature changes by two
degrees, an alert is sent to the store man-
ager and the maintenance crew. If the
temperature continues to change, a sec-
ond alert is sent again to the same indi-
viduals, but this time also to a remote
location (such as the company’s head-
quarters) or to other employees on-site
as well, thus indicating the problem has
not yet been attended to. 

“Though wireless temperature
tracking has been in use in hospitals for
some time, there has always been a limit
in terms of the number of sensors that
could be used over Wi-Fi. Hence, the
traditional tracking method cannot be
deployed in a typical store, which might
usually require hundreds or thousands
of sensors. This is where Altierre’s so-
lution stands apart, and with its low-
power architecture based on RFID, it
can read and record the temperature at
much shorter intervals, while consum-
ing much less power,” explains Saxena.
The same solution can be scaled up for
use in other retail verticals, e.g. pharma-
cies for storing drugs under controlled
temperatures.

Similarly, ‘out-of-stock’ conditions
cost more than $6 billion in lost sales in
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just the top 25 categories at the U.S. gro-
cery store chains alone.The main cause
for this is inefficient and insufficient
shelf monitoring. A landmark 2002
study on inventory management that ex-
amined retail practices and consumer
habits revealed that retailers lose about
four percent of sales due to not having
items on the shelves. When confronted
with an out-of-stock situation, nearly
forty percent of consumers will make
that purchase at another store; while
very often the product is available in the
store but not on the shelf.

Inventory control is often a costly,
time-consuming process for retailers.
Altierre’s Out-of-Stock Sensors, which
are also wireless tags, automate the in-
ventory tracking process, allowing the
stores to keep the costs down by main-
taining optimum inventory levels -
avoiding stock-outs and eliminating un-
necessary orders. Altierre’s sensors send
an alert when products are no longer de-
tected, notifying managers that it’s time
to re-stock. The system continuously
monitors shelves 24/7, which is virtually
impossible to do manually. This gives
retail chains the ability to monitor, quan-
tify, and manage the lost sales from out-
of-stocks across the chain. 

“Part of our effort, from day one, has
been to create a full platform giving
users multiple applications,” says Sax-
ena. The platform began with the wire-
less ESL tags, and now includes the
temperature monitoring tags and out-of-
stock sensors, thereby providing a ‘total
store solution’ portfolio of digital appli-
cations for retail chains. There are also
plans to add more features in the future.
“Creating an umbrella wireless platform
will reduce our customers’ infrastructure
costs and implementation problems, and
will foster the development of additional
applications that will improve produc-
tivity and positively impact the bottom-
line,” he adds.  

What’s Cooking?
‘Innovation with customer satisfaction’
is the underlying motto in Altierre’s cor-

porate culture. And a proof of it is the
Retail Technology Center at the com-
pany headquarters in San Jose, CA, con-
sisting of a 45,000 square feet paperless
demo retail store and adjacent tech lab.
Designed as a full scale, fully functional
replica of a large retail outlet, Altierre’s
Retail Technology Center serves as an
incubator and testing facility for the
company’s products as well as other
companies’ new applications aimed at
improving productivity, merchandising,
display, and the consumer shopping ex-
perience for large retail chains. 

“Forward looking retailers are all
looking for ways to improve the cus-
tomer’s shopping experience, increase
efficiencies and productivity, and en-
hance profitability. The demo store is
perfect for test-driving new hardware and
software under actual retail conditions,”
says Saxena. 

Altierre’s Retail Technology Center
has been designed to be a proving ground
for green tech and other retail-oriented
innovations, where the company’s cus-
tomers, partners, and vendors can work
with it to develop applications under con-
ditions that are identical in size and scale
to a real world store. This is a tremen-
dously cost effective way to test solutions
in a real environment without affecting
the operation of a real store. The com-
pany’s out-of-stock sensor was an idea
that was completely developed and
tested in the technology center, which
also houses its 50-member team. The
company also plans to set up an R&D
center in India to further extend the in-
novation and development. 

For the past two years the company
has been in a pilot phase, testing its solu-
tions with three of the largest U.S. retail
chains. Based on the success, it plans to

partner with several other supermarkets
and departmental stores and also take it
across a wide spectrum of large retail
chain verticals that include apparel,
drugs, and more. 

The company has raised a total fund-
ing of $60 million from ATA Ventures,
D.E. Shaw & Group, DuPont Capital
Management, Labrador Ventures, and
Kinetic Ventures and has a good revenue
outlook for succeeding years. 

With the new era of RF-based appli-
cations developed by Altierre, Saxena
aims to enhance productivity, merchan-
dising, and the consumer shopping ex-
perience and address other pain points of
retailers and their customers; but the
challenge is in bringing it to the small and
medium sized retailers that are always re-
luctant to invest in new technologies. 

What started off with a digital pric-
ing solution that offered the retail in-
dustry the potential to save billions of
sheets of paper currently wasted on
price tags and marketing messages, has
grown to a full suite of end-to-end in-
frastructure and customer facing solu-
tions for the retail sector. From
addressing food safety issues with tem-
perature monitoring to preventing lost
revenue from out-of-stocks and food
spoilage, the platform offers retailers a
new level of execution capability span-
ning thousands of stores across diverse
geographies from a central location. 

IDC has estimated the total global
spending on retail software, in all sub-
segments and across all retailer revenue
levels, to grow to $20.1 billion in 2010.
With most major players like IBM,
SAP, and Oracle trying to take a bite off
this pie, Altierre has a promising road
ahead with its innovative end-to-end
solutions addressing the everyday prob-
lems of retailers. 

The food retail vertical (supermar-
kets, grocery, and convenience stores)
in the U.S. alone offers a $10 billion
market to Altierre. Addressing a major
pain point within the $3 trillion U.S.
retail industry, Altierre is effectively
attacking the ‘next big thing’.  si

The temperature 
monitoring application
virtually adds a pinch of
smartness to the food 

retail industry
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The recession that succeeded the
great ‘Dot Com Bust’ of 2000
may have led the emergence of
Outsourced Product Develop-
ment (OPD) but the present eco-

nomic downturn has unfolded a new story
for the OPD segment in India. With most in-
dependent software vendors (ISVs) taking a
hard look at their expenses and rethinking
the idea of outsourcing their work to third
parties, OPD players have been the worst hit
in the IT industry. 

“Q1 and Q2 had been a lean period for
most OPD players with no new business com-
ing in and the existing players moving into a
period of hibernation, waiting for the tough

times to tide over,” says Amitav Roy, COO,
Symphony Services. Though most service
providers have taken stringent efforts to cut
costs like laying off resources, most have re-
alized the need to take more serious steps to
revive the dwindling revenues. 

Finding a New Way
It is often said that recession is nothing but a
time to look at finding new opportunities.
With the business being meager over the past
few months, the service providers in India are
now taking a stern look at their business and
innovating new methodologies in an effort to
revive it. 

With the growing technical expertise in
India, the service providers are now pitching
for end-to-end development work from their
partners. Companies are handling more core
research and development (R&D) projects,
unlike a few years back where they were han-
dling more of ‘D’ without any ‘R’. “Having
developed enough domain expertise over the
years and with highly skilled resources, we
are at a position where we can offer complete
product lifecycle development for our part-
ners, allowing them to focus only on market-
ing and sales. This is an idea we have offered
a lot of our customers and many are already
working on it,” explains Munish Gupta - Vice
President, India Operations, GlobalLogic.

For many service providers, startups have
proved to be risky customers since many were
forced to wrap up their businesses in the wake
of recession. Despite this, Compassites Soft-
ware Solutions believes in continuing to work

with startups and young organizations.
The Bangalore based firm is primarily
engaged with entrepreneurs and enter-
prises in innovation and intellectual
property development. While most
players in the OPD realm focus on de-
veloping products for other product
companies, Compassites targets ideas
and believes in walking the entire
stretch, translating the idea into a busi-
ness reality. In a recent engagement
with iCharts, a German startup that
helps build interactive online charts,
Compassites saw tremendous potential
in the idea. It not only engaged with
iCharts in terms of partnering for tech-
nology but also brought the company to
the U.S. market where TechCrunch rec-
ognized it as one of the 50 best startups
last year. “The OPD space is undergoing
a massive change. With the service
providers today guiding the way right
from conceptualization to the end prod-
uct, ideation is emerging to be the new
business model in this space,” says
Naveen Lakkur, CEO, Compassites.

Working on the same lines is Per-
sistant Systems, which sports a clientele
in Fortune 500 companies. With a ma-
jority of its clients revising their budg-
ets, the company has decided to find
newer ways to drive revenue. Now,
every time it proposes a solution to one
of its customers, it gets to keep the up-
side from the sales. Having started end-
to-end product development, Persistent
is also allowed to own the IP and use it

to provide customized solutions to its
other customers as well. 

But despite its large clientele, Per-
sistent often finds itself at a tight spot
when a customer approaches it with a
product idea in a domain that Persistent
has no expertise in. To avoid a customer
returning empty handed, it has now
come up with a different approach.

“There are many promising Indian
startup firms that have expertise in dif-
ferent domains, but larger companies ei-
ther do not know them or are reluctant
to approach them. When we are unable
to help our customer with a product re-
quirement we introduce them to these
startups because we can vouch for both,
and provide the long-term support. Also
we often get paid for it,” explains Anand
Deshpande, CEO, Persistent Systems.
For example, if a big company has to
build a product from scratch, it might
cost them about $100. But a small com-
pany would do it for $30. Persistent gets
$15 for its integration efforts, and the
larger company still saves money. “Not

only does a startup gain recognition
amongst the large players, we also get a
chance to reinforce our mutual loyalty
with our customers. It is a win-win sit-
uation for us anyways,” he adds. Over
the past six months, Deshpande has
formed more than 25 partnerships be-
tween customers. GlobalLogic too has
started working this way with startups.

One of the well-known players in
OPD, Symphony Services has scripted
an all-new approach to OPD with its
‘outcome based business model’. “Usu-
ally, any company spends 15-20 percent
of its revenue on R&D. When it devel-
ops a product it is usually for a particu-
lar market, and then based on its
success, the company improvises it for

other markets. Till now, ISVs have usu-
ally been engaged only to help provide
updated versions of the original prod-
uct. But we at Symphony in the past two
years have started engaging with our
partners so closely that we work on a
product idea right from scratch, i.e. right
from gap assessments, observing its
value add to the company’s existing
portfolio, and more. Then with the best
in class talent, tools, technologies, and
methodologies, we do the complete

product development and help bring
predictability to cost and project com-
pletion schedules, thereby reducing the
total R&D cost by 6-7 percent. Once the
entire work gets over, we get paid based
on our performance,” explains Roy.  

Typically, clients pay Symphony a
percentage of the contract upfront but
withhold a percentage based on the out-
come. This usually means delivering the
promised product in addition to other
results such as improved efficiency,
profits, and margins. As an incentive for
the vendor to deliver the product on
time, on target, and with the promised
effect, the partners might share the fi-
nancial benefits, such as savings or
profits, after the project is completed.

What Kept 
the OPD Companies
TTiicckk  DDuurriinngg  RReecceessssiioonn??

FFeeaattuurree:: By Vimali Swamy

Recession is a time to look at finding new 
opportunities. The need of the hour is to 
continuously innovate one’s technological prowess
and the business model

Anand Deshpande
CEO, Persistent Systems 

Munish Gupta
VP, India Operations, GlobalLogic
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Like the majority of info-tech compa-
nies, Symphony Services emphasizes
on innovation, but its outcome-based
business model really forces it to deliver
the goods. Today, about 20 percent of
Symphony’s engagements are outcome
or output-based with another 40 percent
utilizing other performance-based
mechanisms like revenue sharing, fixed
margin, and service level agreements
(SLAs).

But experts at Forrester Research do
not see the adoption of outcome-based
contracts in the mainstream for a long
term. Managing outcome-based deals
is far from simple and requires a
labyrinthine system of metrics. One of
the challenges in software develop-
ment is that there is no real set of
measures that is simple and sensible. 

Most companies are not resourced
to effectively manage the risk. There
is still a demand for partnerships to be-
come strategic, as clients look for
more value from outsourcers. 

It’s hard to track the metrics that
matter and so is changing the way the
employees think about their work to
align with delivering outcomes. But
most of all it is hard to change the risk
profile that a company is used to when
taking on these commitments.

So far the model seems to be work-
ing well for Symphony Services. The
revenues grew by 39 percent in 2008
to just under $200 million, with about
one-fifth of the contracts based on out-
come. In the past 18 months, clients
have accepted 2,000 ideas - ranging
from improving processes to creating
IP - and have implemented 500 of
them, while 33 ideas have been
patented.

What is Next?
Most analysts and industry people see
a bright future for the OPD market in
India. “The amount of work being
outsourced today is just about 15-20
percent and that too only in certain
domains. I believe that companies
that outsource almost 50-60 percent

of their work are emerging in the
OPD scenario,” says Gupta. Accord-
ing to NASSCOM estimates, the
OPD industry in India is expected to
grow by 30 percent to reach $8-10
billion by 2010.

According to Roy, the market had
seen only 6-7 percent growth last year
but he sees it bouncing back to 18-20
percent by the end of this year. “Most
OPD players have about 65 percent of
clients from the U.S. and 30 percent
from Europe. But the recession has
forced them to explore newer geogra-
phies, especially in Europe,” he says.

There are also newer domains that
are waiting to be explored in terms of
OPD. Some of the most promising
areas that companies are betting on
are Telecom (especially mobile based
applications), Healthcare, Insurance,
and Manufacturing. The last is espe-
cially promising because the Indian
government has stringent rules for
companies in the manufacturing sec-
tor. Any company that has its manu-
facturing hub in India needs to invest
back a minimum of 30 percent in the
country. This opens up a very good
opportunity for OPDs to provide serv-

ices in terms of developing design and
architecture. 

But before venturing into new
areas, it is mandatory to organize the
OPD market in India. With too many
players (the already existing and
many newly mushrooming ones) the
Indian OPD market has become quite
chaotic. Also, many ITeS players have
begun to foray into the OPD space to
cash in on this growing segment. With
too many players in the game, the
competition has increased and from
the customer’s point of view, a big
question arises on the quality of serv-
ice. “The market needs to be consoli-
dated with small players aligning
themselves with the large ones,
thereby increasing efficiency and
quality. Such a model not only helps
large players to experiment with new

business domains but also helps start-
ups and small firms to survive during
an economic crisis,” says Gupta. 

With the growing R&D expertise
and their newer business models, the
worst seems to be over for these
players but it is time they looked at
the domestic market instead of wan-
dering about in other geographies for
new businesses. Most MNCs, like
IBM, have already ventured into the
Indian market and even large ITeS
players like TCS, Wipro, and Infosys
have taken notice (though belatedly)
and signed multi-million dollar
deals. For the OPD players, this is a
much greater opportunity to set up
R&D centers to develop IP based
products for India from India. In-
creased presence in domestic market
is also a shield in turbulent times like
the recent economic slowdown that
had a maximum impact in the U.S.
and Europe.   si

The consolidation of market by OPD, through the
alignment of small players with the large ones, is
bound to increase efficiency and quality

Amitav Roy
COO, Symphony Services

Ihave recently attended the World
Economic Forum in Delhi. The
event was not only well attended
by the industry leaders from
India and abroad, but was also at-

tended by prominent government lead-
ers including Dr. Manmohan Singh, P.
Chidambaram, Pranab Mukherjee,
Kamal Nath and Kapil Sibal. The high-
light of the conference was that almost
every one believed that India could
come back to nine percent GDP growth
in two years and sustain it for years to
come. However, the main challenges
are education (primary, vocational &

professional), lack of skilled and em-
ployable human resources, infrastruc-
ture, power, healthcare and effective
governance. The good news is that tech-
nology can play a HUGE role in helping
with these massive challenges.

In the past, for a lot of our chal-
lenges we would look at the ‘West’,
take a solution and apply in our coun-
try.  But, the scale of challenges which
India is facing today, has not really
been faced by West or anyone else, and
these problems at such a large scale
have never been solved  before. For ex-
ample, we have more than 300 million
children going to school in India. This
is more than the total population of the
United States. Out of these, more than
200 million are going to schools that do
not have proper quality of education,
infrastructure and teachers. Nowhere in
the world has anyone ever developed a
solution that can help solve education
crisis for 300 million children within
the cost structure that an average Indian
can afford. Finding and training mil-

lions of teachers for these schools itself
is a massive challenge that can take a
very long time. Hence, it’s time we
look at developing an indigenous solu-
tion ourselves. A big help can come
from technology in the form of creative
e-learning for teachers training and
class room teaching. 

Similarly, we need to use technol-
ogy and innovative and indigenous so-
lutions to find affordable
healthcare, energy, water, san-
itation facilities for two third
of our people who earn less
than $2/day.  

There are numerous ex-
amples where such solutions
have been developed in India.
Aravind Eye Hospital carries
out as many eye surgeries in a
year as are done in the whole of UK.
The cost per surgery is a fraction of
the cost in UK with similar quality
and success rate. Jaipur foot, Mobile
Phones that our masses can afford, e-
Choupal, eSeva,Tata Nano, afford-
able medical equipment from Philips
India  and GE India and drugs from
the Indian pharmaceutical companies
are some other examples.

Indian companies, as well as multi-
national companies, who want a piece
of Indian market, need to do focused re-
search on developing such solutions.
Not only these solutions will work out
as smart solutions for India and the
emerging markets, they will also be
commercially viable for the developed
countries. Good examples of such solu-
tions are a $1,000 hand held electrocar-
diogram, and a $15000 portable

ultrasound developed by GE in India
(conventional ultrasound costs
$100,000+). Although developed for
India and the emerging markets, these
are finding tremendous business success
in U.S. and the developed world. Other
such examples are Mahindra tractor,
Bajaj three-wheeler, Reva electric car,
Tally financial software and a number
of pharmaceutical drugs.

India has a thriving culture of en-
trepreneurship that is ready to lever-
age such innovation.  It is great to see
that despite the downturn, last year
alone we saw a venture capital fi-
nancing of close to $700 million in
India. Last week, Deloitte invited me
to attend India’s top 50-technology
startup award ceremony. The growth
rates of these top 50 startups were in
the range of few hundred
percent/year to few thousand percent
per year with a minimum revenue of
Rs. 50 Crore in the last financial year.
What an amazing tribute to the capa-
bility of our entrepreneurs, even in
such a tough economic environment? 

Hence the mantra for our entre-
preneurs, technologists and business
leaders is to “Think Local, Go
Global”.  si

Think Local
Go Global

COUNTRY HEAD, DELL INDIA R&D 
DR VIVEK MANSINGH

BBuussiinneessss:: By Dr. Vivek Mansingh
The author is Country Head, Dell India R&D 



which have seen proper traction. These platforms are helping fragmented busi-
nesses increase their efficiency, sales, and customer retention. The challenge
here is to reach the fragmented customer base.

Step out of B2B, and opportunities abound around business model innova-
tion. From the technology standpoint, it is energy efficiency and telecom, which
are evolving.  In telecom, rapidly changing combination of device and operat-
ing system is giving a nightmare to the incumbents. Startups are developing
platforms and services to reduce time-to-launch and market services on mobile.
OnMobile has recently launched their developer platform similar to Facebook
app platform.

In terms of energy efficiency, there are new applications in energy moni-
toring and measurement. Response management is a bit futuristic at this point.
However; once the monitoring infrastructure is set up, response management
would be the next obvious step. Adoption is a challenge in this industry. How-
ever, industrial users can be early adopters if they see clear cost advantages. 

Entrepreneurs, while starting out on their ventures should dig into big
markets. Sectors like education, healthcare, commerce, and financial product
distribution have big existing markets and are growing with India’s per capita
income. There are existing inefficiencies and consumer pain points. A disad-
vantage is that there would be competition and entrepreneurs have to look for
differentiation and sustainable customer value. People with relevant profes-
sional experience are ideally placed to identify niche areas of pain points in
their relevant industries. There are many white spaces; hence many innova-

tions are yet to come out. Some spe-
cific industries in the target zone
could be micro-payments, commerce,
ad targeting, and distribution plat-
forms, which provide good opportu-
nity for innovation. We have not seen
expected traction in e-commerce.
However, commerce on platforms
like television and voice has seen
some initial traction. Platforms like
CashCard (ItzCash, Done) and mo-
bile payment solutions (mChek, Pay-
mate) are needed to facilitate micro
payments. There is enough scope for
innovation here.  si
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For New Ventures,

Scope 

Step out of B2B, and
opportunities abound
around business
model innovation;
startups are busy 
developing platforms
and services to re-
duce time-to-launch
and market services
on mobile

Intensifies in B2B

VVCC  TTaallkk:: By Mukul Singhal
The author is Associate at Cannan Partners

Since last six to nine
months, there is early
adoption in B2B Internet
ventures that are trying to
organize fragmented busi-

nesses, with businesses like Via (for-
merly FlightRaja – serving individual
travel agents) scaling up pretty well. 

However, in the Internet the di-
rect to consumer businesses in India
have been facing two primary chal-
lenges in scaling up: last mile Inter-
net connectivity and payment
mechanism. A large number of serv-
ices and products like travel tickets,
hotel bookings, insurance payments,
investment products, and real estate
brokerage are delivered through local
neighborhood entrepreneurs. Though
this ecosystem is fragmented and in-
efficient it solves the problem of last
mile distribution and payment col-
lection. The opportunity lies in or-
ganizing this unorganized market by
providing platform driven services to
them. If there is a value proposition,
small businesses are willing to spend
money and invest in a computer with
Internet connection.

There have been B2B businesses
in areas of logistics, commerce, auc-
tion exchanges, assisted commerce,
and financial products distribution,

Mukul Singhal

Although this recession
is impacting all facets
of economy, some seg-
ments of the industry
are riding the tailwinds

of industries that must consider new
innovation in order to survive over
the long-term. One such example is
Education. The soaring costs of
higher education provide fertile
grounds for entrepreneurs who can
offer new educational tools to a
value-conscious consumer. The same
is true for technologies that lower the
costs of healthcare and
financial services in-
dustries, both of which
are in a great deal of
pain.

In the mobile
world, there is a ten-
dency to steer clear of
companies that sell di-
rectly to carriers,
which have very long
sales cycles, and are
generally capital inten-
sive as well. New areas
of innovation within
the SaaS delivery
model are also being
explored and startups
are taking advantage of
emerging cloud com-
puting and virtualiza-
tion technologies that
dramatically lower the
costs of deploying and
maintaining applica-
tions. The budding en-
trepreneurs seem to

have retrained their focus from core,
IP-centric technologies (like hard-
ware and infrastructure) to applied
technologies and information serv-
ices.

The level of innovation in the
New York metro geography is on an
all-time-high and this region will
continue to grow as a hub of applied
technology entrepreneurship over the
years to come. Silicon Valley will al-
ways continue to be the major region
for core technology innovation but as
technology commoditizes, the geog-

raphy where engineers
are based becomes
less important. Many
of the investments are
back, focused on B2B
business models with
short sales cycles. A
few marquis cus-
tomers and strategic
partners will play a
key role in fueling the
initial growth.  These
types of investments
are more likely to
weather an economic
downturn and also
provide great upside
once the economy re-
bounds.

Though it seems
that due to the sudden
onset of downturn,
many companies are
being forced to slash
marketing budgets, it
is only a half-truth.
The people in charge

of the marketing spend are actually
increasing investments in areas that
generate solid ROI and lower the cus-
tomer acquisition costs. Hence, a
great deal of entrepreneurial activity
within the media and advertising and
marketing services industry has up-
sided, to meet the demand of the mar-
keting agents of different companies.
A company can have a great technol-
ogy and address a fabulous market,
but if the company does not match
the right sales strategy to its product
and communicate its value proposi-
tion effectively, it will be difficult to
scale especially in the current eco-
nomic climate. It is important to un-
derstand a customer’s pain point and
how you can apply your product or
service to deliver significant ROI.
The same is true when you pitch to
investors.

Entrepreneurs must not lose their
focus on capital efficiency. Raising
external capital now takes much
longer than it did a few years ago; so
preserving cash for a rainy day will
place you in a better position once the
economy rebounds. It may take many
more calls and meetings to close the
sale, but finally the companies will
be rewarded for the persistence as
competitors fade away and the exit
window reopens. The breadth and
depth of the talent pool at any com-
pany’s disposal is unprecedented.
Many of the venture industry’s great-
est investments occurred in pre-re-
cession times and entrepreneurs will
play a major role in putting our econ-
omy back on the track.  si

VVCC  TTaallkk:: By Somak Chattopadhyay
The author is Vice President, Greenhill SAVP

Niche Segments Emerge Fertile
Grounds for Entrepreneurs

Although recession
impacts all facets
of economy, some
niche segments
are riding the 

tailwinds of indus-
tries that have to
consider new 

innovation in order
to survive

Somak Chattopadhyay
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the decline in growth from the high
twenties to sixteen percent for the re-
cent year and now the rather pes-
simistic anticipation of a meagre four
to seven percent growth in the cur-
rent fiscal. 

However the principles that have
led to its success are still very much
valid and the new focus on innova-
tion – in services, processes and busi-
ness models will inject the variation
needed to survive the slow period
and emerge stronger when the next
boom cycle begins. Recent quarterly
results have shown that there are still
companies that continue to do well
by overcoming the challenges and
seizing the opportunities that every
recession brings.

Enabling the ongoing retention of
its capability and the diffusion of its
expertise is now the imperative for
the industry through value addition
(from coding to maintenance to spe-
cialised services through now to a
mix of offshore-onsite services cen-
tred round a Global Delivery Model)
and the government policy role is es-
sentially facilitation, through the co-
existence of the STPI and IT SEZ
schemes and the use of other instru-
ments like IT Investment areas and
private universities to enable strate-
gic resources and competencies to be
developed and sustained around the
country. 

The first two quarters of the cur-
rent fiscal have been interesting in
the sense that cost cutting has en-
abled most companies to continue

profit growth but the pricing envi-
ronment has been weak and the rev-
enue growth in single digits. It is
smaller companies like Zensar who
have stolen the show by realising that
recession can be an opportunity and

garnering a significant share of new
deals in all markets. In the remaining
two quarters of the year, the demand
environment will continue to be
weak overall but opportunities will
increase, not only in the Western
markets where less impacted sectors
like Insurance, Utilities and Govern-
ment, but also in the BRIC countries
and Africa where the expansion of
services and a renewed focus on the
domestic economies will provide op-
portunities for consultancy led solu-
tions from the Indian IT and BPO
players. The rules of the game have
already changed with brute force out-
sourcing giving way to a more
thoughtful consultative approach to
working with the customers and their
key processes and providing demon-
strable results in process optimisa-
tion technology infusion and multi
shore outsourcing. The addressable
market opportunity remains large and
the next year and the decade that fol-
lows will demonstrate the resilience
that now characterises this important
sector of the Indian economy. Can
the industry touch two hundred bil-
lion dollars by 2020? Certainly, but
there will be many inflection points
on the way and we will need all our
ingenuity to make sure we continue
our journey of success!   si

The danger of treating the Indian IT
story as either a flash in the pan or a
never ending story of hyper growth
is that one can ignore both the reali-
ties of its success and the vulnerabil-

ity that exists in the changing context of our
times. Professor Jay Mitra, Head of the School
of Entrepreneurship and Business at the Univer-
sity of Essex in UK has used an innovative model
for analysing the evolution of the software in-
dustry and entrepreneurship in any country.
Viewed through the lens of this model, the story
so far for the fifty billion dollar plus software
sector in India throws up some interesting analy-
sis and conclusions.

Drawing on the pioneering work done by re-
searchers like Prof H.A. Aldrich, the model ar-
gues that the nature and scope of software
development allows for the evolution of entre-
preneurship through the operation of four generic
processes: ‘variation’, ‘selection’, ‘retention and
‘diffusion’ and ‘the struggle over scarce re-
sources’. In this context entrepreneurship is re-
ferred to as the process by which new venture
creation, or innovation is generated and sup-
ported by a mix of talented and creative people,
responsive and dynamic organisational values,
and a conducive environment created by both ex-
ternal factors and effective policy formulation. 

Variation and selection have occurred in the
creation and reorganisation of the IT sector
through a recognition of the global environment
for software development, an acceptance of  the
value of interaction between different levels of
consulting and technological capabilities, the
choice of and focus on software service provi-

sion such as coding and maintenance (as opposed
to design, R&D and product development), and
the entrepreneurial approaches taken by the pri-
vate sector in opportunity identification in both
the software business and education and training
of professionals for IT and BPO services. 

The analysis by the early entrepreneurs like
FC Kohli and Narayana Murthy of the variations
possible in the Indian economic model with sup-
port from visionary bureaucrats like N.Vittal led
to the selection of a new approach in the eighties
which was entirely export led. The subsequent
retention of the abilities of this ‘virtual’ industry
through the innovative STPI scheme and the si-
multaneous development of scarce resources in
IT through private sector initiatives from NIIT
and then APTECH followed by the IIITs and the
BCA and MCA programs in the country have
seen the industry rise to its present heights. While
there is no doubt that the early successes of the
Indian industry in providing solutions to Ameri-
can and European customers was primarily due
to lower cost highly skilled talent from our better
institutions of learning, the subsequent demon-
stration of process excellence and innovation has
been the trump card for Indian industry in recent
times. There is a confidence today that India’s
position at the top of the technology and process
outsourcing pack will take a lot of challenging,
with no competitor possessing the heady mix of
a large talent pool, familiarity with Western
processes and culture and relatively low cost that
India has in abundance.

The industry has had a dream run till 2008
and it is only the recessionary trends in its key
markets since the summer of 2008 that has led to

Sustaining IT industry

Success There is a confidence today that India’s position
at the top of the technology and process 
outsourcing pack will take a lot of challenging,
with no competitor possessing the heady mix of
a large talent pool, familiarity with Western
processes and culture and relatively low cost that
India has in abundance

DR. GANESH NATARAJAN

BBuussiinneessss:: By Dr. Ganesh Natarajan
The author is Vice Chairman and CEO, Zensar Technologies
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The emergence of India as
an economic and techno-
logical powerhouse may
be the most surprising,
most compelling, most in-

spiring story of the last thirty years.
The road that India has taken was not
always easy, nor was it always clear.
Neither is the path ahead, but with a
vision for the future, the discipline to
persevere, and a commitment to work
together as a nation to achieve our
goals, anything is possible.

The Human Continuum
Predicting the future is difficult. No
crystal ball, tea leaves or Nos-
tradamus-like mysticism will enable
anything but the murkiest of insights
into what the future holds in store.
However, to identify the singular force
that will carry India forward is simple:
all one needs to do is look to the past
to realize that India’s greatest potential
lies in its people. 

They are the inspirational leaders
that led India out of the colonial period
and into independence. They are the
politicians that laid the foundation for

India’s economic revolution. They are
the entrepreneurs that revolutionized
the IT industry and brought about
India’s rise to global prominence. It is
this human element, this continuum of
energy, vitality and innovation that
will propel India into the 21st century
and beyond.

And, while the majority of the
world is aging, India’s population is
becoming more youthful. This is an
advantage that is impossible to over-
state.

The IT and BPO industry were the
first to harness the potential of India’s
people on a large scale, but every day,
more and more business leaders are
waking up to this reality. India’s multi-
cultural nature makes it especially
amenable to globalization due to a
unique ability to understand and as-
similate diverse cultures. Now, new in-
dustries including retail, travel and
hospitality are beginning to find ways
to harness India’s unique supply of tal-
ented professionals in a variety of dif-
ferent disciplines.

India’s population advantages have
long made it an attractive location for

“taking the work to the people,” but
we are now in the midst of a paradigm
shift. India’s burgeoning middle class
is a large and attractive market for
global companies, which are now
beating a path to our door as they seek
to expand into untapped territories.

Reversing the Brain Drain
The rise of India’s middle class is no
accident. For decades, the Indian edu-
cation system has created a formida-
ble workforce of highly-trained
engineering and technology profes-
sionals. 

Global brands like GE, IBM, Intel,
SAP and Oracle have all discovered
the capabilities of Indian engineers,
and have set-up research and develop-
ment centers here to develop the next
generation of their products for the
global marketplace. These multi-na-
tional R&D establishments utilize the
same people, technology and infra-
structure assets as the IT and BPO
services industry, yet the finished
products do not “belong” to India.

The next logical step in the evolu-
tion of India-based R&D is to utilize

this collective brain power to foster the
creation of intellectual property by In-
dians for Indian companies. 

However, this will require a more
fundamental shift in our education
system to move from “learning” to a
“thinking” based knowledge assimi-
lation. The focus of our schools and
universities should be to train stu-
dents to “innovate” rather than sim-
ply “replicate.” 

There are many examples of
India’s ability to innovate, especially
when dealing with resource con-
straints. The Tata Nano is a prime ex-
ample, born out of the necessity to
conserve raw materials and serve a dif-
ferent class of consumer.

Given the current global spotlight
on conservation and environmentally
conscious business practices, India’s
unique brand of innovation makes it
ideally positioned to create products
for a leaner, greener world.

Fostering Entrepreneurship
The Indian cultural ethos has tradi-
tionally been oriented towards seeking
employment, initially in the public
sector and more recently in the private
sector. Entrepreneurship only used to
be an option for the privileged, and
few educated professionals saw it as a
viable career option. 

However, the growth of the IT and
BPO industry – propelled by first-gen-
eration entrepreneurs like Bharat
Desai, Narayana Murthy, Nandan
Nilekani and Raman Roy – has done
much to change the mindset of the cur-
rent generation of Indians. 

Entrepreneurial activity has now
expanded beyond IT and BPO to many
different sectors including retail,
media, entertainment, real estate and
infrastructure. Many of our leading
business schools offer courses in en-
trepreneurship, and some have incu-
bation facilities to nurture viable
business ideas. The challenge is get-
ting these ideas out of the classroom
and into the boardroom.

Just as a hydroelectric dam serves
no purpose until it is connected to the
grid, the key to harnessing India’s en-
trepreneurial energy to give it an un-
fettered pathway into the marketplace.

The goal of the Indian Government
should be to replicate the success it has
enjoyed in IT and BPO in other indus-
tries. What we need is the support and
infrastructure to nurture and develop
entrepreneurs in multiple sectors – by
creating policies and a regulatory en-
vironment that are friendly and con-
ducive to new small businesses. 

Institutions like TiE and Pan IIT
serve as excellent models, and must
expand their presence to reach the next
generation of entrepreneurs.

How to Get Involved
The path thus far has not been easy. It
has required enormous government
investments in education and infra-
structure, countless hours spent by
entrepreneurs building their busi-
nesses, and the hard work and tire-
less pursuit of knowledge by legions
of ambitious students. The way for-
ward will be much the same. 

In order to sustain India’s growth
and dominance, IT and BPO compa-
nies must expand to smaller cities
within India to successfully manage
their business models. Our major
metropolitan areas are too congested
to support further expansion, and to
leverage India’s growing workforce
we will have to develop additional

geographic capacity. This will re-
quire another round of investment in
developing roads, power grids, tele-
com connectivity and municipal
services in Tier 2 and 3 cities.

India also needs a significant ex-
pansion of entrepreneurial activity to
trigger the next wave of socio-eco-
nomic development. Syntel has taken
the lead in this area by throwing our
support behind Students in Free En-
terprise (SIFE), an international or-
ganization that promotes
entrepreneurship and community in-
volvement. By encouraging and
mentoring young college students to
start businesses in their communities,
we can not only develop the next
generation of business leaders, but
also make a positive impact on the
lives of the disadvantaged among us.

Finally, we need to reform India’s
education and healthcare systems,
both in terms of access and quality.
The organized sector employs less
than ten percent of India’s 500 mil-
lion-strong workforce. Of this, the
private sector accounts for only three
percent. In order to keep up our eco-
nomic momentum, India needs to
create 150 million new jobs over the
next decade for people entering the
workforce. 

If we don’t provide educational
opportunities for rural India, we
may well be unable to meet this de-
mand, and the progress we have al-
ready made could slip away.
Moreover, if the citizens of this
country continue to be divided by
basic issues such as healthcare and
education, we will never reach our
full potential and overcome the
stigma of the “Two Indias.” 

Each one of us is part of India’s
future, and it is up to all of us to col-
lectively harness the untapped po-
tential of millions of Indians to
make a positive impact on our own
lives, on our country, and on the
world as a whole. Instead of taking
our own separate paths, let’s meet

IInnddiiaa
TThhee  RRooaadd  AAhheeaadd

India has come a long way in the past two decades. What are the keys to
its continued growth and success, and what role can we all play?

While the majority of
the world is aging,
India’s population is
becoming more
youthful.This is an
advantage that is 
impossible to 
overstate

KESHAV MURUGESH 

BBuussiinneessss:: By Keshav Murugesh 
The author is President & CEO, Syntel Inc
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sophisticated areas such as network
equipment, medical equipment,
semiconductor design, aerospace
and automotive.  Not only have
multi-nationals set up their own
R&D operations in India and part-
nered with local enterprises but In-
dian multinationals are also
leveraging the talent pool for cutting
edge development.

Companies the world over are
doing their best, market differentiat-
ing work here in India. The com-
plexities in technology being
developed in India have increased
exponentially and the quality stan-
dards can hold their own in a highly
competitive global environment.

The teams based in India today
are in a position to lead and collabo-
rate with R&D teams across the
globe to help define an organiza-
tion’s leadership position in their re-
spective domains and in the industry
as a whole.

However, care must be taken to
continue to nurture this ecosystem.
Academia and industry must continue
to co-operate closely to understand
each other’s requirements and deliver
the same in a mutually beneficial en-
vironment.

Opportunities to leverage
Until recently, enterprises used to
strive for improvement. Little did
anyone imagine that the information
explosion and the global economy
boom will drive innovation in every-
day life. Enterprises no longer pursue
incremental improvements but con-
tinuously reinvent to remain a step
ahead of competition. Innovation is
fundamental for achieving profitable
and sustainable growth and is the
most important criterion for success
in the future.

An IDC study clearly indicates
that organizations may be looking for
value in their software investments,
and not just at the cost. Given this,
technology firms have to continu-
ously innovate to create sustainable
competitive advantage that benefits
customers and creates greater share-
holder value.

The opportunities for India to
leverage are myriad. India continues
to deliver world class technology
defining the success of a company.
Immense progress has been made in
science, technology, biotechnology,
aerospace, automotives and computa-
tion. A great agrarian nation, is today
speeding ahead to be a key global hub
for innovation in technology. 

It is indeed a matter of great pride
to say that India is a preferred desti-
nation not merely for the cost advan-
tage but also the advantages in the

way of talent and IP.

The current entrepreneurial
ecosystem
Further fuelling the success of inno-
vation in India in the R&D environ-
ment created by the MNCs is the very
vibrant entrepreneurial ecosystem.
Whether in India or any part of the
world, entrepreneurship dynamics re-
mains the same. A majority of the en-
trepreneurs are experienced business
executives and have been exposed to
a highly challenging business envi-
ronment overseas. They want to build
wealth and make an impact before
they retire. Given India’s R&D
strength it is only a matter of time be-
fore we see enterprising executives
action their plans. 

These entrepreneurs bring with
them a wealth of experience to infuse
into their ventures.  Operating in their
chosen niche areas of expertise they
often complement the development
process of larger R&D organizations
by providing specific and niche tech-
nology. While some of them venture
into novel unexplored territories  oth-
ers operate independently in their
own domain, setting standards of
quality and service.

The road ahead and the future
India has the potential to excel in al-
most any field it enters. This needs
capital, direction from industry and ac-
ademia, and a policy that is conducive
to long-term investment and develop-
ment. Going forward, India will con-
solidate her position as a significant
destination for  business and R&D,
moving from strength to strength and
defining the standards for the rest of
the world to emulate.  si

Innovation is a new way of doing something. It may refer to incre-
mental and emergent or radical and revolutionary changes in think-
ing, products, processes, or organizations. Following Schumpeter
(1934), contributors to the scholarly literature on innovation typi-
cally distinguish between invention, an idea made manifest, and in-

novation, ideas applied successfully in practice. In many fields, something
new must be substantially different to be innovative, not an insignificant
change, e.g., in the arts, economics, business and government policy. In
economics the change must increase value, customer value, or producer
value. The goal of innovation is positive change, to make someone or some-
thing better. Innovation leading to increased productivity is the fundamen-
tal source of increasing wealth in an economy. 

India’s potential and how we can leverage it

We no longer can 
afford the luxury of
learning on the job

and thereby wasting a
couple of years. 

Technocrats need to
jump start their 

careers, which means
educational institutes

must give industry
ready professionals to

industry.

Going forward, India will consolidate her position as
a significant destination for business and R&D, 
moving from strength to strength and defining the
standards for the rest of the world to emulate.What Makes India a 

Successful
Global R&D Hub

SHANTANU GHOSH
VICE PRESIDENT – INDIA PRODUCT 

OPERATIONS, SYMANTEC SOFTWARE

India has had a very long history in sci-
ence, going back to the country’s an-
cient civilizations. It is this practice in
science developed so early in history
that has formed the bedrock of our cur-
rent advancements in science and tech-
nology. India, as a country has always
had scientific and technological talent
of the highest quality and has for long
been the source of good technical talent
for a number of more developed
economies. 

Today, it is heartening to see this tal-
ent not only remain in India, where they
believe the best opportunities in the
world lie but also return to their home-
land; because this is where they believe
their future is – creating an environment
for technological advancements of the
highest level.

To effectively leverage this techni-
cal talent to the optimum, it is necessary
to begin training early on in life. We no
longer can afford the luxury of learning
on the job and thereby wasting a couple
of years. Technocrats need to jump start
their careers, which means educational
institutes must give industry ready pro-
fessionals to industry.

Industry and academia have recog-
nized this requirement and for the last
few years are coming together to ensure
that a set of industry ready professionals
enter the R&D ecosystem every year.

So where does this leave India as a
global R&D hub?

India’s evolution as a global R&D
hub
India today is a global R&D hub for

BBuussiinneessss:: By Shantanu Ghosh
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Looking back at 1999, the annual production of mobiles was
less than 200 million worldwide; MP3 was yet to be
launched, no Smartphones. Just take a look at today’s mobile
market. Wow! What a growth in 10 years? This year’s pro-
duction target for mobiles is above 1.5 billion. There are six

different Smartphone operating systems (Windows Mobile, Symbian,
Black Berry, iPhone, Palm, and Android). The following are becoming
the de facto standards in some form in the mobile phones: MP3, FM
radio, voice recorder, bluetooth, 10 mega-pixel camera, HD video, WiFi,
digital TV, mobile computing, social networking, mobile e-commerce,
mobile credit card (m-commerce?), and now Location Intelligence with
GPS, Cell Id, WiFi, and so on. No other market has seen such a tremen-
dous growth in the last 10 years like the mobile market.

So, let me cover the latest and the next big revolution expected in the
mobile market: ‘Location Intelligence’ (LI). What is LI? Gathering the
relevant and desired information around one’s location or any other pre-
ferred location, processing that information on the basis of personal pref-
erences, context, and geography and delivering it at an appropriate time
can be defined as LI. We need basic map data of any geography with ex-
tensive layers of information (global, continental, country and even street
level, and finally at the door number level of the target location) to
achieve this. Further, information on POI (Points of Interests) and any
dynamic data such as traffic, weather, events, and offers could be all la-
beled as Location Intelligence. All the geo information have to be coded
into latitude and longitude (Lat/Long) coordinates, so that you can re-
verse geo-code by giving Lat/Long coordinates and get the actual ad-
dress or position of the place or person you look for. Global Positioning
System (GPS), which is a U.S. military term generally used by every
one, helps us pinpoint the position of a place or person easily.

Now, let’s quickly see how does GPS work and then move on to var-
ious technologies, applications, and current and future market opportu-
nities. A GPS device basically has a RF modem and antenna that picks
up signals from the satellites (there are about 16 satellites that orbit the
earth and send signals that are picked up by all the GPS devices around
the world - in a way similar to radio signals that are picked up by
FM/AM receivers). Any one is free to receive signals from these satel-
lites that are owned by the U.S. government. These satellites send their
current position in the orbit with respect to earth. The GPS devices get
the positions of various satellites in orbit. Using the information about the
position of at least three satellites, the GPS device calculates its position

on earth, based on a method called ‘tri-
angulation’. Thus, we are able to iden-
tify one’s precise position on earth
using the GPS device.

Now let’s go back to map data.
Currently companies like Navteq (a
Nokia company) and Tele Atlas (a
Tom Tom company) are the major
map data providers, even Google gets
the map data from these people. This
map data is not in a form that can be
used by a common man or a consumer.
The maps provided by the map data
vendor are in a particular format and
have to be rendered by the Map En-
gine, so that it is compiled in a form
that can be read by a common man.
‘Map Engine’ is a complex software
owned only by a handful of companies
such as Nokia, Google, Yahoo, Mi-
crosoft, deCarta, Spime, Navngo, and
some others. The Map Engine has the
routing engine incorporated in it,
which computes the routing functions
from point A to B to C and is used for
simple textual navigation. Then comes
the Navigation Engine, which can be
part of the Map Engine or be inde-
pendent of it. The Navigation Engine
primarily does the turn-by-turn navi-
gation, so that even if you miss a turn
it re-computes and provides you the
alternate routing with the help of the
routing engine.

There are three types of Map En-
gines: Off-board, On-board, and Hy-
brid. Internet companies such as
Google and Yahoo have off-board en-
gines; you can access maps and their
functionalities only if you are con-
nected to the Internet. The most popu-
lar navigation application offered
today by vendors on mobile phones,
especially in the U.S., runs on ‘Off-
board Engine’, which is slowly be-
coming obsolete.

Basically, in the off-board model
the map and routing engine will be at
the remote server and the device will
access and download the map data and
routing information from the remote
server through the Internet. The off-

board model for Web connected PCs
will continue to be used for just map-
ping applications; but for mobile ap-
plications the pure off-board model
will be less interesting in future. This
is because when the off-board model
was introduced, the mobile devices did
not have the required processing
power (it was less than 150 Mhz then)
and storage capacity. But today’s
Smartphones have a minimum of 400
Mhz processing power and 8 Giga
Bytes of storage. Hence, the on-board
Map Engine will be a viable model for
any device that has processing power
and storage. 

With the on-board model, the
biggest advantage for the common
man or the end user is that he will have
the power to access all mapping serv-
ices such as location, POI, geo-coding,
reverse geo-coding, routing, and full
turn-by-turn navigation even while not
connected to the Internet. For exam-
ple, the complete North America map
data is only 1.5 GB and if you go for
only one state it is less than 200 MB,
so if one has the needed data, he or she
has all the freedom to use it and is
never lost. Without the need to worry
about Internet connectivity it works
well like the Personal Navigation De-
vice (PND) or the navigation device
used in your car.

The hybrid model, which is a com-
bination of both on-board and off-
board functionalities, is becoming
popular in mobile, PND, and Automo-
bile Navigation devices. In the hybrid
model, the device has all the map data,
map engine, routing, and navigation

engine resident in the device, no need
for Internet connectivity for your reg-
ular mapping needs like finding your
location, or any Points of Interest, or
getting the routing information, or
navigation to a location with full turn-
by-turn functionality, and much more.
The hybrid functionality kicks in when
you want to look for any dynamic con-
tent or information such as traffic,
weather, or events around a particular
location or to download the map up-
dates. It is capable of connecting to the
Internet and fetching the needed infor-
mation with respect to any location.
The hybrid technology is great except
for one caveat: it has to be ported on
to every desired OS platforms in the
netbook and mobile world such as
Windows 7, Windows Mobile, Sym-
bian, Black Berry, Android, and so on.
But this is a characteristic problem in
the mobile world (OS fragmentation)
and we have to live with it unless
someone comes out with a plausible
solution. The Hybrid Map Engine is
the latest technology; only Nokia has
deployed it so far.

Today every phone shipped by
Qualcomm’s hardware has the GPS
module in it. Every smartphone
shipped has GPS and WiFi in it. All
high-end netbooks have GPS in them
and all netbooks shipped in 2012 will
have GPS and WiFi. Mobile Internet
Devices (MID) designed today have
GPS and WiFi. This will eventually
enable the introduction of many more
applications than what we see in the
industry today.  

Communication has helped the
world to shrink; Location Intelligence
will make the personal worlds of indi-
viduals expand. Both are positive
changes and we can rest assured that
more changes are round the corner.  si

Mobile Location
Intelligence
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will enable individuals
to locate anything

they want anywhere
on earth any time



India has transformed itself from
being a country providing only
low-end support in the informa-
tion technology space to an inno-
vation hub for new products and

cutting edge technology. The prolifera-
tion of Internet not withstanding, India
has become a R&D hub that pushes sci-
ences and technologies limits to inno-
vate the new set of products that is
helping companies to remain competi-
tive in the ever growing clutter of com-
panies leveraging the power of the
Internet for doing business.

Forget the world; even if we con-
sider engaging the 50 million Internet

population of India, being at the fore-
front of Internet business revolution is
not an easy task. There are multiple chal-
lenges which range not only from pro-
viding engaging and relevant content,
but also providing cutting edge scalable
solutions and products that deliver im-
mense value to consumers.  

While products and content mostly
align with current and prevalent con-
sumer psychographic and demographic
profiles and interest, the need to innovate
sciences and technologies that enable
products to scale to these requirements
are key to success. Multiple layers of
services and delivery methodologies are
now the drivers for next generation
products. This includes products such as
mobile Internet, mail, instant messaging,
search, etc.

This is vital, as today, the web and
the users’ world is inseparable and the
key is to be able to provide users with
one simple, trusted place to access their
world and the world around them, and
more importantly enabling them to con-
trol what they want from the web. How-
ever, one must realize that the Internet is

very complex, and the role of technolo-
gies should be to simplify it with easy-
to-use products and tools.

Cloud computing coupled with a
technology strategy, which is open in na-
ture will spearhead the faster develop-
ment of such tools and products. This
will enable faster innovation on key
product capabilities while driving cost-
effectiveness, global scalability and
agility. Such a strategy, for instance, can
help roll out platforms which can be a
100 percent self-service platform for de-
velopers, across many key web experi-
ences, inviting developers to create
products across the network. This will
allow any publisher, developer, or ad-
vertiser on the web to create and launch
fully interactive products. Users will

have more choices going forward to dis-
cover and use such products. Open plat-
forms will foster innovation and
engagement with a broader web ecosys-
tem that will lower the barriers to entry
for entrepreneurs and web users 

Another important aspect is search.
The ability to better understand query in-
tent and map that intent back to a diver-
sity of contexts unique to a wide
network of experiences and massive
user base will result in a never before
search based user experience. Besides,
driving structure of the web will enable
people to explore and interact with what
we can call as the coming “web of ob-
jects”, and subsequently provide users
with a significantly richer experience
than the current “web of documents”.
However this requires deep scientific
understanding and technology expertise
along with access to huge amounts of
data and user insights to deliver such
cutting edge search technologies.

The question that arises is whether
India has the expertise to come up with
right product and technology strategy
followed by a strong execution.  And
the answer is positive. We have devel-
opment centers in India that contribute
significant global product development
initiatives. Global development centers
are evolving from being an execution
hub to an innovation hub for companies
and hence are becoming more strategic
for companies. Indian talent has got the
potential to work on cutting edge re-
search areas like next-generation
search, advertising and large-scale
computing systems. 

We also have the ability to focus on
end-to-end product lifecycle, conceptu-
alizing, designing, developing, launching
and running products. Functions like
Product Marketing, Product Manage-
ment, User Experience Design, Archi-
tect, Scientists, Technologist and Service
Engineering and operation functions are
becoming essential to deliver compelling
consumer and advertising experiences
for Internet based companies.  si
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Before I can discuss
anything about various
research frontiers in the
area of quality
engineering and

management, it becomes absolutely
necessary to discuss the modern era
definition and concept of ‘quality’.
Starting from 1920 various definitions
and concepts have evolved in the area
of quality engineering and management.
From the customers perspective, ‘fitness
for use’ and ‘conformance to standards’
may be considered as the first
generation definition of quality.
‘Delighting customer’ may be
considered the second generation
definition. Another definition in the
second generation that revolutionized
the field of quality engineering was
‘quality loss function’ approach
proposed by Taguchi. ‘Zero defects’ and
quality expressed in term of ‘parts per
million opportunities’ started the
modern era of defining ‘quality’ in term
of ‘reduction of variability’. In my
understanding, simultaneously
considering ‘waste reduction’ and
‘variability reduction’, which leads to
‘delighting customers’ is the recent
definition of ‘quality’. However, the
modern definition of ‘quality’ heavily
relies on statistics and mathematics
from the standpoint of ‘variability
reduction’. Within this domain, the area
which has enormous scope for applied
research in the near future is multiple
response quality characteristic
optimization. Quantitative approach for
response surface design and exploring

the Taguchi method for multivariate
problem will be of immense interest for
many researchers and practitioners. In
this context, it is to be mentioned that in
any typical quality engineering problem
in the manufacturing environment, the
main objective is to mathematically
model the process and product design
and thereby determine the optimal
process, and product design setting.
Therefore, ‘quality’ may be redefined as
modeling and optimization of the
process, product, or design from the
context of manufacturing. Various
statistical data driven regression tools
(linear or nonlinear) are used for
modeling purpose. Researchers also
may prefer artificial neural network
based nonlinear modeling approach for

multivariate problems in certain
situations. Based on the underlying
process or product or design model(s),
conventional response surface
optimization approach or any other
unconventional heuristics or
metaheuristics may be used, based on
its suitability for the problem. It is to be
noted that metaheuristics usually
provide multiple solutions, which is
more practical in industrial situation
than to restrict and search for exact
solution or process or product settings.
In such a situation, sensitivity analysis
also plays a pivotal role to determining

the final process or product or design
settings.   

While we discuss about variability
reduction, we generally talk in terms of
process, product, or design quality
improvement. However, in the area of
detection, control and process capability
some of the other open areas of research
are sampling inspection plan for
multiple quality characteristics,
multivariate process capability analysis,
and control charting techniques.
Measurement system analysis is another
important area of research, which needs
considerable attention in near future, as
quality of data is an important
component for any quantitative research
in the area of quality engineering and
management.  

In the area of ‘waste reduction’
concept, developing a suitable
methodology to efficiently implement
lean in services is another area of
interest for researchers. Service
quality and performance has always
been a continual research endeavor in
recent times. 

To sum up, it is the passion for
doing it right the first time, adding value
to the customer without increasing cost,
accuracy, and also precision that
ultimately drive the researchers and
practioners in the area of quality
engineering and management.  si
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power efficiently in the analog domain.
So, the traditional way of selecting the
band of interest, attenuating out-of-
band blockers (interfering signals), pro-
viding some gain to counter finite noise
figures, and then down-converting to a
frequency close to DC (baseband) as
soon as possible still provides the most
efficient designs. So, though it is easy
to incorporate programmability into the
digital domain, converting non-relevant
signals into the digital domain is waste-
ful of power. 

However, we would still like to de-
sign a radio frontend that is able to
focus on different RF center frequen-
cies and accommodate varying base-
band signal bandwidths. The final
filtering, carrier recovery, and modula-
tion and demodulation can continue to
be done using a digital baseband, but
now in a more programmable form.
Traditionally, RF frontends have been
designed to be efficient by utilizing the
bandpass filtering capabilities of pas-
sive inductor-capacitor (L-C) tanks.
Unfortunately, it has traditionally not
been possible to move the center fre-
quency of such designs by a wide mar-
gin. For example, if we want the RF
frontend to be programmable for both
quad band GSM and WiFi (802.11abg)
we need to be able to change the RF
frontend center frequency from 850
MHz to 5825 MHz. Accommodating
more than a 25 percent change in the
center frequency of L-C tanks has been
difficult as only the capacitance is nor-
mally varied and the center frequency
is inversely proportional to the square-
root of L-C. 

As the operating frequencies of
current CMOS technologies have con-
tinued to soar it is now possible to use
sample-data analog systems that retain
some of the programmability of digital
circuits, while still continuing to be
very power efficient. Such switched-
capacitor circuits that can be pro-
grammed for a wide range of
frequencies are extremely efficient for
filtering and for generating program-

mable gains. Though switched-capaci-
tor circuits have been used for an ex-
tremely long time, mostly for filtering
and data converters, their introduction
into programmable RF circuits is only
recent. Most of these programmable
radio receivers utilize a similar archi-
tecture. The RF signal at the antenna is

slightly amplified using a broadband
low-noise amplifier (LNA), down-con-
verted to the baseband using a wide
tuning range local oscillator (LO), and
then filtered using a series of widely
programmable switched-capacitor fil-
ters. They often use variants of finite-
impulse-response (FIR) filters that are
easily made programmable by varying
the clock frequency. The filtered down-
converted signal is then converted into
the digital domain using a variety of
ADCs. Designing efficient program-
mable ADCs that are able to vary their
sample rate and dynamic range by
large amounts is still an active research
topic. Generating the wide range of LO
frequencies is now possible by utiliz-
ing a variety of divider and injection
architectures and by varying both the
Ls and the Cs in their tanks. 

However, designing completely
programmable transmitter architec-
tures has proven to be more elusive.
Designing low-power programmable
transmitters is less problematic than
designing a linear, high-efficiency
programmable transmitter architec-
ture that is both frequency and power
agile. The primary problem here is
that the power amplifier (PA) in the
transmitter usually consumes signifi-
cant current from the battery and the
designer is forced to use a variety of
matching and power combining tech-
niques to generate the power effi-
ciently. In fact, even for fixed

frequency transceivers the majority of
the design is now regularly done in
CMOS, except for the PA and trans-
mit-receive switches that are regularly
integrated into a frontend-module
(FEM). The good news is that both the
academia and the industry continue to
make rapid progress in this area. 

It is interesting to consider the im-
pact on the overall wireless infrastruc-
ture by the availability of completely
programmable radios. The FCC has
traditionally auctioned off the radio
spectrum with the basic understanding
that users would utilize fixed radios
that focus on a small set of frequencies.
However, while our demand for the
wireless bandwidth continues to grow,
we find wide swaths of the RF spec-
trum that have been allocated are lying
under-utilized. As a potential work
around to this issue, in 1999, J. Mitola
and G. Q. Maguire proposed the idea
of a cognitive radio. A cognitive radio
is one that senses its RF environment,
figures out what spectrum is free, and
then appropriately generates the right
RF frequencies and protocols. Clearly,
there is a lot of legacy and primary user
issues that need to be solved before
cognitive radios see wide usage. How-
ever, our desire to remain untetherd
and the increased demand for higher
bandwidths will continue to force
changes to the wireless world as we see
it. Programmable, software definable,
and cognitive radios have provided a
wealth of research ideas to my team
and those of other academic and in-
dustrial groups.   si

The wireless communications world
is undergoing rapid changes to ac-
commodate the unrelenting appetite
for content while remaining unteth-
ered and mobile. Desktop comput-

ers have given way to laptop computers with
wireless connectivity and laptops are slowly giv-
ing way to smartphones with increased connec-
tivity. Over the years, a myriad of wireless
standards have cropped up to satisfy this grow-
ing need for multimedia content while on the
move. An example of this is seen in the cellular
handset or smartphone market. We have evolved
from the Motorola DynaTAC 8000X of the early
80’s that weigh at over two pounds, used one
wireless standard for voice only, and had a one-
hour battery life to the Apple iPhone 3GS of
2009 that weighs just 4.8 ounces, utilizes con-
nectivity using any of the eight different wire-
less standards using six (or nine, depending on
how you count them) different radios. 

Each of these wireless standards has
evolved and has been optimized for a particular
radio spectrum and usage model. Newer stan-
dards such as WiMAX, LTE (long term evolu-
tion), UWB (ultra wideband), and DVB-T
(digital video broadcasting-terrestrial) continue
to evolve. The need to connect to multiple radio
standards, the increased costs associated with
developing a new chip for each standard, and
the desire to change frequencies and modula-
tion formats for newer wireless standards as
they evolve have increased the desire to develop
radios that are software programmable to work

with different radio standards. Estimates sug-
gest that over 25 percent of the bill-of-
materials (BOM) cost for the iPhone is
attributable to having the variety of different ra-
dios. The software programmable design prob-
lem consists of a) developing programmable
digital circuits that can be coerced to modulate
and demodulate and adapt MAC (media access)
protocols for the various standards, b) design
sufficiently efficient RF and analog baseband
circuits that can be programmed to adapt to the
different radio frequencies and dynamic ranges,
and c) develop the software that can make all of
this work together. Techniques to address a) and
c) have existed for some time. This article fo-
cuses on discussing issues associated with b),
i.e., designing efficient RF and analog baseband
circuits that can be programmed to adapt to the
different radio frequencies and dynamic ranges.

The term ‘software defined radio’ (SDR)
was coined by J. Mitola in 1991, with the idea

of attach an analog-to-digital converter (ADC)
and a digital-to-analog converter (DAC) to the
antenna and do everything programmable in the
digital domain. Though we will not go into the
details here, it is easy to show that such an ap-
proach, if possible at all, would be extremely
power hungry. A part of the reason that makes
this technique inefficient is that we are convert-
ing the entire signal bandwidth from DC to half
the ADC clock frequency when, in fact, we may
only be interested in a narrow range of signals
around a center frequency. Contrary to popular
belief, this focusing, or filtering, is done more

Programmable, Software Definable, and 

Cognitive Radios

Programmable, software-defined cognitive radios that
sense the RF environment, figure out what spectrum is free,
and generate the right RF frequencies would be a great
step forward in wireless communications

A linear, high-efficiency programmable 
transmitter architecture that is both frequency
and power agile has proven to be more elusive
to design
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These days, it is difficult for
anyone to argue that a gen-
der gap exists in the infor-
mation technology (IT)
industry. In the early 1980s,

the ratio of male-to-female student en-
rollment was close to equal. Today, the
nationwide female enrollment in most
computing programs varies between 5
to 20 percent of the total.

Why should anyone care that a gen-
der gap exists in IT? Given how ubiqui-
tous IT has become across many facets
of the society, including only one gen-
der when designing IT solutions could
yield outcomes that are less appealing to
the excluded gender. Recall the result

when air bags first came to the market –
they were found to be fatal to women
drivers: The all-male design team failed
to take the generally smaller size of
women into account while designing.

Although the gender gap is a signif-
icant problem, it is also creating an ideal
opportunity for the academia and the in-
dustry to forge partnerships that not only
address (and solve) this problem, but
create unique, collaborative programs
that benefit all parties. This paper will
share some examples of these partner-
ships and the benefits they bring. In each
of these solutions, the reader should
keep the following points in mind:
� Despite high levels of unemploy-

ment, IT continues to enjoy job de-
mand. Several IT-related jobs
appear on the top 20 list of the US
Department of Labor’s predictions. 

� Women want a career to benefit so-
ciety, but few believe that comput-
ing does that.

� Female college freshmen often
don’t realize the value of mentors.

Industry Reaching out to Academia
One very effective way industry can
get involved with academia is

through direct interactions with stu-
dents beyond the typical college re-
cruiting process. Industry partners
can provide important role models
and mentors for students. At Purdue
University there are many different
ways for industry partners to engage
with our underrepresented students. 

Student organizations are a great
way to connect directly with stu-
dents, and they allow the industry
partner to target students with spe-
cific interests. Here are examples of
some student organizations to con-
sider: 
� Women in Technology
� Minority Technology Association
� Association for Computing Ma-

chinery
� Association of Information Tech-

nology Professionals
� Society of Women Engineers

Industry can provide support for their
activities, fund special programs, and
share their experiences with students.
Our industry partners regularly pro-
vide leaders to speak to student
groups about their companies and
about careers in IT in general.

Once a relationship with a partner is
established, it is not uncommon for the
partner to begin providing scholarships
for students. Again, this is a way for the
industry partner to have a very positive
impact on a small number of students, as
well as increasing the presence of the
company on campus.

Instead of physically going to the
school, companies can bring students
and faculty to their organization by of-
fering tours and company visits. In ad-
dition to getting to showcase their
facilities and organization, the tours
provide students with informal access
to industry leaders and industries with
excellent mentoring opportunities. In
planning the tour, you should make
sure the tour highlights how women are
contributing to your organization and
sharing the positive impact they have
brought to a product or service line or
to the society in general. 

There are many more ways in which
industry can connect with the IT faculty.
Given the dynamic nature of IT, it is im-
portant for the faculty to share the latest
IT trends being used in industry. IT pro-
fessionals can share experiences using
the latest technology and processes as a
classroom guest speaker. Because aca-
demic budgets rarely include allowances
to reimburse guest speakers, the IT pro-
fessional should expect to have all costs
covered by his or her company. To take
advantage of the opportunity of increas-
ing representation of women, the pre-
senter should either be a female IT
professional or should include images in
the presentation that show women per-
forming the work and having fun and
thus making a difference.

Taking the faculty contact further,
you might consider engaging in a col-
laborative project in your shared research
area. Providing collaborative support to
a female faculty member will help in-
crease her impact on her students of both
genders. Working with a male faculty
member on a project where female IT
professionals can participate will provide
him with additional examples to illus-

trate successful IT women in his classes.
If faculties lead research projects that di-
rectly address the IT gender gap, IT pro-
fessionals should initiate contacts to find
out how they can get involved. For ex-
ample, the SPIRIT project at Purdue
(www.ITPossibilities.org) has benefited
from industry partners who gave presen-
tations, led hands-on sessions, provided
give-aways to participants, sponsored
evening activities, and loaned PCs for
special sessions.

Academic programs also use Indus-
trial Advisory Boards (IAB) to maintain
currency and relevancy. If you want to
make a greater impact, look for pro-
grams with IABs that meet regularly
and discuss the issues related to facili-
ties, curriculum, recruitment, or other is-
sues of interest to your organization.
Some departments may look for volun-
teers who attend a minimum number of
meetings annually, while others may
offer a fee-based partnership program.
Once on the board, share your insights
about how the program can address (in
all areas including curriculum, recruit-
ment, retention, and faculty) some of the
issues that have contributed to closing
the IT gender gap.

Many faculty members choose to
work in the academia to have a more
flexible summer. Some may seek work
to supplement their income as well as ex-
pand their knowledgebase to take back
to the classroom. Providing faculty in-
ternships to create collaboration between
men and women will give the faculty
valuable experiences to take back to the
classroom.

Academia Reaching out to Industry
Most leading academic programs will
undoubtedly initiate and welcome in-
dustry collaboration. However, it is im-
portant to get connected with the right

companies. The ‘rightness’ of the com-
pany will depend upon the goals of your
academic program, your geographic lo-
cation, and mutual interests. You need
to identify your strategic areas for re-
search, teaching, and engagement along
the lines of your current and future
strengths and weaknesses. 

Once you can explain who you are,
the next step is to identify the companies
that could help your program accelerate
progress in your strategic areas. If you
don’t already have an IAB, create one
with an eye for representation across
these areas. Be sure to include employers
who recruit your graduates, especially
those that target your program. Try to
balance the gender representation on the
board and focus on long-term, sustain-
able relationships and benefits to all par-
ties. Develop a framework to manage an
ongoing relationship that brings mutual
benefit. As you do this, consider whether
the relationship is between the faculty
and individual IT professionals or be-
tween the academic unit and business or
corporate foundation. Provide opportu-
nities for them to get involved on impor-
tant projects, such as reducing the IT
gender gap.

Conclusion
Developing effective academy-industry
partnerships can lead to collaborative op-
portunities that benefit all constituents.
When done with the strategic thinking
towards reducing the IT gender gap, both
parties will reap the benefits: The state
of the IT discipline will be improved
considerably because we will have a
greater chance to develop IT solutions
that appeal to the entire population rather
than to just half of it comprising of one
gender. The solutions themselves are
likely to be more creative and successful
both in the short and the long run.  si
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Priceline’s revenue is? It is $200 or
$20? Priceline argues that it is $200 and
accounts for it as $200 of revenue and
$180 cost of service. An alternative
treatment would be to say that Priceline
earns $20 of commission revenue on
the transaction. Irrespective of the mer-
its of the argument, it is crucial to know
what the basis of Priceline’s revenue is.
Otherwise, a mechanical application of
a revenue multiple to Priceline’s sales
figures can lead to a bloated valuation
estimate – especially if the peer firms
are using more conservative account-
ing. 

Formal valuation methodologies: The
other technique to value Internet firms
is to use formal methods such as the
discounted cash flow method. This in-
volves forecasting future financials to
infer free cash flows, picking a discount
rate, and making a terminal value as-
sumption. Forecasting future financials
should involve formal forecasts of fu-
ture income statements and balance
sheets. The latter is particularly impor-
tant – as if one ignores balance sheets,
one ignores the assets a firm needs to
achieve its expected growth. The
choice of discount rate is problematic
for Internet firms, as one needs to make

assumptions about a firm’s systematic
risk (�) without any stock market in-
formation. Remember that these are
risky firms, and so one should use high
discount rates. 
The most important step is the terminal
value assumption. Often, valuations are
done with a terminal multiple – like an
EBITDA multiple. Remember that
EBITDA is an inflated number – as it
excludes real expenses like interest and
depreciation – and so an EBITDA mul-
tiple of 20 might actually be a free cash
flow multiple of 30. Alternatively, a ter-
minal value is calculated using a per-
petuity formula, with a terminal growth
assumption. Remember that this is a
terminal growth assumption i.e. growth
until year infinity, not just long-term
growth. A terminal growth assumption
of anything substantially more than the
economy’s GDP nominal growth rate
should make you uncomfortable (4-5
percent).

How to value Internet firms appro-
priately?
Valuing Internet firms is extremely
challenging. However, with some sim-
ple guidelines in place, one can be less
prone to making obvious errors. 
1. Understand who is behind the val-

uation. An entrepreneur is obvi-
ously going to present a rosy view
of the future, while a VC has the
opposite observation. 

2. Focus on the underlying business.
See how well the assumptions in
the forecasts and valuation are tied
in to the economics of the segment
that the firm operates in.

3. Understand the accounting. This is
critical as the Priceline example
mentioned above should indicate.

4. Try not to reverse engineer the val-
uation. 

5. Avoid ad-hoc adjustments. To ad-
just multiples, understand how dif-
ferences in profitability, growth
prospects, and risk profiles are
likely to impact future earnings
and cash flows.

6. Try to infer the inherent assump-
tions in any valuation. If the as-
sumptions are unrealistic
(terminal growth rate assumption
too high, risk assumption too
low), stay away or demand a
lower valuation. 

7. Test the robustness of the valua-
tion to changes in assumptions.
Sensitivities to alternate eco-
nomic scenarios is crucial - e.g.
What will happen if market pen-
etration is lower, or online shop-
ping grows at a lower rate? 

8. Be afraid of any jargon you do
not understand. Phrases like ‘new
paradigm’ really mean ‘I don’t
like the valuation from traditional
methods, so I’m making my own
stuff up’. Similarly, be wary of
‘pro-forma’ numbers. That’s es-
sentially the same as above –
making up your own financials.

9. Avoid self fulfilling prophecies.
Relative valuations are obviously
important, but think about the ab-
solute valuation as well as in “I
know that everyone seems to be
valuing these firms as X, but
does this X make any sense?”

Conclusions
Valuing technology firms in general
and Internet firms in particular is dif-
ficult. It is critical to appreciate the
context of the valuation. Understand
the firm, the industry, and its
prospects. Be aware of how account-
ing standards impact key financial in-
dicators such as revenues, earnings,
and book values. Learn how to de-
construct a valuation to realize what
the key assumptions are and then crit-
ically analyze these assumptions.
Doing this will ensure that one does
not fall victim to any self fulfilling
prophecies.  si
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Why is valuing Internet firms in-
herently difficult?
Firstly, most Internet firms do not have
much of a history, as they have been
in existence for a very short time. It is
extremely difficult to extrapolate into
the future as there is not much of a
track record to go on for the firm as
well as for the industry, often. Sec-
ondly, the financial statements of In-
ternet firms rarely represent an
accurate picture of either the past per-
formance, present condition, or future
prospects of the firm. Thirdly, the ap-
plicability of traditional valuation
methods in such settings is suspect.
Essentially valuation is about extrap-
olation of the present fundamentals
into the future, and such extrapolation
becomes problematic in this setting. 

How Internet firms are typically
valued?
Multiples based valuation: The most
common method to value Internet
firms is on the basis of multiples. Typ-
ically, the most commonly used fun-
damentals are earnings (Price and
Earnings), revenues (Price and Sales),
and book values (Price and Book).
Earnings multiples follow naturally
from the finance theory that views the
value of a firm as the capitalized value

of expected future earnings. However,
earnings multiples are typically not
very useful for valuing early stage In-
ternet firms, as a vast majority of them
are loss making. They can also be ex-
tremely volatile, as earnings see-saw
from period to period. Revenue multi-
ples can be viewed as an extension of
earnings multiples. They are more sta-
ble than earnings multiples, however,
assuming that all revenues will even-
tually generate profit may not be cor-
rect. Book value multiples can also be
used to value Internet firms. Such
firms have understated book values as
their value lies in unrecorded intangi-
ble assets representing their intellec-
tual capital. However, one can
compensate for this by assigning
higher multiples.

Multiples based valuation method
has the advantage of being simple, but
it can often merely be simplistic.
Firstly, finding an appropriate peer firm
is difficult, as no two firms will be sim-
ilar in their future earnings and growth

prospects as well as their risk profiles.
Secondly, multiples are often used in an
extremely ad-hoc fashion, with adjust-
ments being made to the underlying
multiple without any formal justifica-
tion. Thirdly, multiples can propagate
misevaluation. If the comparable firm
is undervalued or overvalued, the mis-
evaluation carries over to the target firm
being analyzed. Fourthly, using differ-
ent multiples can give different valua-
tions without any guidance as to which
is the appropriate or correct valuation. 
Finally, a major problem with multiples
based valuation is that it assumes that a
dollar of sales, earnings, or book value
of Firm A is the same as a dollar of
sales, earnings, and book value of Firm
B. Differences in accounting standards
as well as the manner in which individ-

ual firms apply them can lead to sub-
stantial differences. Consider the firm
Priceline. When one buys a $200 hotel
room from Priceline, for which the
hotel chain probably gets $180 and
Priceline gets $20, what do you think

IInntteerrnneett  FFiirrmmss  EEffffeeccttiivveellyy??
How to Value 
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Broadband Internet access
is growing fast, bringing
the benefits of high-speed
connectivity to millions of
users around the world.

Carriers are driving this growth by of-
fering DSL and cable modem service
packages to subscribers that make In-
ternet access a part of everyday life.  

As the user base continues to grow,
the behavior of the users continues to
change.  Many people look for the
‘killer apps’, the applications that are
‘killers’ from an essential need per-
spective. But perhaps the ‘killer app’
isn’t about the essential need, but about
the application that will ‘kill’ the Inter-
net. Clearly, the number of users is
growing fast. But in the past two years,
there has been a dramatic increase in
the bandwidth consumed by Internet
Video. The major content providers are
establishing websites to allow their
subscribers to access content via the
‘free’medium of the Internet.  

In the U.K., the iPlayer from the
BBC was introduced in July 2007. The

iPlayer allows the U.K. based Internet
users to access up to one week’s content
from across the BBC radio and TV
lineup. During 2008, iPlayer accounted
for five percent of all content on the In-
ternet in the U.K. As of December 2008,
more than 180 million programs had
been viewed on iPlayer.

In the U.S., numerous sites allow
Internet users to access popular video
content. Hulu, a company jointly
owned by NBC, Fox, and ABC, pub-
lishes movies, TV shows, and other
content. In February 2009, comScore
VideoMetrix reported that Hulu had an
audience of 34.7 million people who
watched 332.5 million video streams.
That was a 42 percent increase in vis-
itors since January 2009. This growth
is particularly impressive considering
Hulu is available only in the U.S.

As Internet video affects the
usage of wired broadband, it is logi-
cal to expect the same usage on wire-
less broadband.

Growth of Broadband Wireless
The graph below, from the work of
Chetan Sharma Consulting, shows the
increasing penetration of 3G usage
worldwide. As the subscriber base has
grown, so has their data network use. In
the beginning, 3G subscribers just
wanted access to email and Web brows-
ing. Now they want to do more on a
DSL-like connection.

Broadband Wireless Customer De-
mands
In January 2009, Cisco released a Vi-
sual Networking Index
(http://www.ciscopulse.com) forecast-
ing data trends. The study forecasts
mobile data traffic to exceed mobile
voice traffic by 2010. More signifi-
cantly, the VNI projected a 66-fold in-
crease in data consumption between
2008 and 2013, at a compounded an-
nual growth rate of 131 percent. Cisco
predicts monthly mobile data con-
sumption to exceed 2.2 Exabytes (1
Exabyte = 1,000,000 Gigabytes) by
2013.  Finally, in the same study,
Cisco believes that video will total 64
percent of total mobile traffic by 2013.

Will Video Work on Mobile Broad-
band?
Mobile broadband works under the
same protocols as wired broadband.
The subscriber’s experience is en-
hanced by the ability to be nomadic;
high speed connectivity, usually via a
data card or dongle, makes this ‘roam-
ing’ possible. The proliferation of net-
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books and integrated 3G and 4G ra-
dios in laptops together with 3G and
4G mobile handsets is driving the con-
sumption of Internet video.

Many Internet video sites use the
Adobe Flash protocol to deliver video.
In fact, more than 95 percent of all
video on the Internet is delivered this
way. Flash content is usually accessed
using the HTTP protocol and is deliv-
ered to devices as Progressive Down-
load (P.D.). 

Is Internet Video Over Wireless Dif-
ficult?
Wired broadband networks have de-
livered ever-higher access speeds over
the last fifteen years. With intelligent
network design and well-managed
build-outs, subscribers have come to
expect high-speed access.

Wireless networks have grown too,
and from a relative bandwidth stand-
point, they have shown increasing
rates of speed as users migrated from
2G to 2.5G to 3G, and now to 3.5G
and 4G. However, wireless data net-
works are constrained by factors that
do not affect wired networks today.

Mobile data networks are depend-
ent upon spectrum availability. Fiber
can be added relatively quickly to re-
lieve congestion and increase through-
put. With wireless, the available
spectrum is fixed, and numerous meth-
ods have been developed to enhance
throughput. However, service
providers may be at the physical limits
for squeezing more speed and capac-
ity from their existing spectrum.

Because mobile data networks are
dynamic, traffic patterns and impacts
from outside factors change on a fre-
quent basis. This means that wireless
networks are subject to unpredictable

noise that bandwidth allocation and
network buildouts can never fully mit-
igate.

Scalability and Ensuring Quality:
the Two Biggest Challenges for De-
livering Internet Video Over Wire-
less Broadband
With the increase of 3G coverage and
the promise of 4G speeds, expecta-
tions for video quality will only in-
crease. Larger pipes can scale, but they
are also subject to larger swings in net-
work bandwidth on the Radio Access
Network (RAN). The payload of video
also puts a huge burden on the net-
work, requiring mobile operators to
make significant investments in net-
work capacity.

Quality issues lie in the unpre-
dictable nature of the RAN. In a typ-
ical wireless network, the bandwidth
varies with time. Everything operates
successfully when network band-
width is large enough to accommo-
date the size of the video
transmission. However, when the
bandwidth drops below the required
threshold, a data pileup at the server
occurs, leading to unacceptable sub-
scriber playback delays (i.e., stalls).

For carriers offering 3G and 4G
services who expect video growth,
other key optimization and operating
requirements include:

TCP support – The TCP protocol
is used on wired broadband for Inter-
net video, and it will be the same for
wireless broadband 

Network adaptation – Delivery
must adapt based on the network
conditions to give users the optimal
experience

Reliability – In the intensely com-
petitive nature of business today, any

degradation in customer experience
can lead to churn

Finding a Solution
Operators must satisfy several criteria
when finding solutions that deliver In-
ternet video over wireless broadband.
These solutions must also be cost-ef-
fective, scalable and carrier-grade. 
� Operators must be able to estimate

the network conditions in realtime.
Network analysis methods can
provide information about band-
width, bandwidth fluctuations,
packet loss, latency, and other fac-
tors that impact delivery. 

� Operators must monitor the rela-
tive ‘inventory’ of video at the
player relative to the stream that
can be delivered. By understand-
ing the subscriber buffer and net-
work conditions that are present,
the flow of video can be adjusted
to ensure that video continues to
flow.

� An intelligent method for prevent-
ing the streaming of video prior to
its reasonable playback is also nec-
essary to prevent the consumption
of bandwidth with a payload that
is not needed.  However, video
downloads should not be so small
that it prevents successful play-
back of high quality video.

These three criteria are im-
portant, but there can be many more.  

As users increasingly migrate to
more capable mobile data devices, the
consumption of Internet video will grow.
The inherent weaknesses of the broad-
band wireless networks relative to wired
broadband networks requires a transport
modification to ensure scalability to meet
the standards of subscribers that have a
high (and rising) threshold for playback
quality. Operators must plan networks
and solutions to deliver Internet video
over existing and future mobile data net-
works that reduce bandwidth consump-
tion while ensuring a high quality video
subscriber experience.  si

Video Site Video Access Protocol

YouTube Flash over HTTP (P.D.)

MySpaceTV Flash over HTTP (P.D.)

Google Video Flash over HTTP (P.D.)

Yahoo! Video Flash over HTTP (P.D.)

Flash streaming (RTMP) 
using Flash Media Server

Hulu

(Courtesy: http://www.ShareThis.com, Published on August 31, 2008) 

Internet Video is
Coming; Is Your
Wireless Network
Ready?
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experience by the ability to be on the move,
while it works under the same protocols as
wired broadband



“Energy, ambition,
and desire; if you
have these quali-
ties, you can turn
your dream into

reality,” says Sanchaita Datta, Chief
Technology Officer, VP of Engineering
and Co-founder, FatPipe Networks
who believes in taking risks and having
fun. Unsurprisingly she, along with her
husband, is the inventor of the router
clustering technology and the holder of
seven patents that cover the core func-
tionality of FatPipe’s technology.    

Long ago, when Sanchaita was on a
vacation with her husband Ragula
Bhaskar, CEO and Co-founder, Fat-
Pipe, she had a discussion with him
about the Internet boom. They realized
that since everyone was putting their in-
formation on the Internet, the need of
the hour was a reliable and speedy ac-
cess to online information. The idea
was converted into a product, and Fat-
Pipe was born. 

It was while working with Mega-
hertz, which was acquired by 3Com,
that the entrepreneurial drive in her
kicked off. She was appointed as the
project leader of the remote access
server group, where eventually she led
the development of a complex remote
access server. The founders of Mega-
hertz were young entrepreneurs who
gave Sanchaita enough opportunity to
develop leadership skills, inspired her
to believe in herself, and gave her the
confidence to aim higher.  The yearn-
ing to be an entrepreneur and the ex-
citement of venturing into an uncharted
terrain pushed Sanchaita to take the

risk. The go-getter that she is, she quit
her job to achieve the goal, despite not
having a backup plan ready. 

There were people who voiced their
apprehensions at the decision. But, of
course, lessons were learnt too. “When
you start a company, you realize that
you are no longer just an engineer. You
are suddenly responsible for the people
who are working for you, you have to
talk to customers, and also deal with
VCs. In other words, you have to wear
multiple hats,” says Sanchaita. Thanks
to her efforts in creating and develop-
ing the router-clustering concept, Fat-
Pipe has received several accolades in
the IT industry and from the business
community. Today, its line of products
cover an array of features and benefits
for companies that run mission critical
Internet and WAN applications over
any type of network infrastructure.

But, the journey does not end here.
Developing new technology and
evolving the products to add function-
alities or features that the customers
want are what motivate the technolo-
gist and engineer in Sanchaita. To see
the company grow and watch your
team enjoy the results is a reward in it-
self. However, it is equally important

to keep motivating the workforce that
drives your company, and that is when
your skills as a leader are put to test. 
According to Sanchaita a leader should
know the different types of employees
they are dealing with, keep them moti-
vated by providing a constantly chal-
lenging environment, be flexible, and
most importantly be accessible. As
Sanchaita puts it, “You need to have a
managing style to succeed as a leader.
I do my best to channelize the goals
and desires of my employees, so that
they as well as the company benefit.”
When one of her team leads wanted to
shift to India from FatPipe’s office lo-
cated in Salt Lake City, Utah for six
months, Sanchaita encouraged him to
do so. Not only was the employee
happy to be part of a new culture, but
he helped in training and setting up a
cohesive and productive team in India.        

But it is the number of awards that
Sanchaita has won that speaks vol-
umes about her success. Among them
she was awarded the Woman Innova-
tor Award by the Salt Lake Area
Chamber of Commerce for her ac-
complishments in the field of commu-
nications technology. More
importantly, Sanchaita is the 2009
award recipient of the YWCA Out-
standing Achievement in the category
of Business and Industry. True to her
nature, she believes that one should
not take adversities as a road block; in-
stead, as she advises the future women
IT professionals, one should always
look for a way forward - “Work hard,
look ahead, and don’t be nervous to
take a risk.”  si
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The success of India in the
Information Technology
space and as an emerging
destination for R&D is no
new story. However, over

the years there has been a subtle trans-
formation in the way the world looks
at India from an outsourcing perspec-
tive. The country became one of the
most preferred destinations, primarily
because of the advantage global com-
panies accrued due to the availability
of trained manpower at a low cost. But
today, India has certainly moved up
the IT value chain from just comple-
menting the innovation centers in Sil-
icon Valley and elsewhere in the
world, to become one of the most pre-
ferred destinations for end-to-end
product development that can be im-
plemented globally.

Not only global technology majors,
but a wide range of industries that
leverage the power of IT are looking at
the talent in India supporting their
global IT initiatives. This is not only
restricted to delivering IT implementa-
tion services, but they also are expect-
ing complete product development
support. The solutions that are being
offered by the Indian R&D setups
many a times also impact the bottom-
line of some industries.

For instance, in the retail industry
one needs to consider innumerable
factors that are dynamic in nature and
can pose serious business challenges.
These challenges include managing
consumers, suppliers, warehouses, in-
ventory, facilities, employees, transac-
tions, etc. Retailers across the world

are leveraging IT to overcome these
challenges. Having said that, the In-
dian IT talent has, over the years, cer-
tainly acquired the necessary skills to
be able to deliver IT based solutions
that alleviate a lot of challenges faced
by retailers across the globe.

If you are in the retail business as-
pects such as ensuring customer satis-
faction is critical to being successful.
However, it is easier said than done. For
instance, how do you, as a part of your
customer satisfaction program ensure
that there should not be more than one
person in front of a customer at the
billing counters so that they don’t have
to wait in a queue? Additionally how do
you ensure that employees are optimally
used and do not stand behind empty
billing counters, while they can utilize
that time to help customers who are
shopping?  Clearly solving this problem
can lead to significant creation of value
not just in terms of customer satisfac-
tion but also in employee effectiveness.

Other typical business challenges
could include replenishment of the
stores multiple times a day that aligns
with customer demand by maintaining
low inventory and achieve shorter lead-
time in the supply chain. If resolved this
could result in improved product avail-
ability and productivity of employees,
facilitate seamless movement of goods
between warehouses and stores avoid-
ing storage delays, etc.

Other challenges for global retailers
include managing customer loyalty pro-
grams, providing supply chain visibility
to suppliers, and other transaction re-
lated issues.

Clearly, the need for having robust
IT solutions that are tailored to address
such specific business challenges for
global retailers comes to the fore. Not
only they alleviate these challenges
but they can contribute significantly
by improving the bottom-line of re-
tailers by improving productivity of
employees, optimizing supply chains
& transaction and helping in creating
value by enabling effective consumer
engagement/ loyalty programs. A
study done by IDC corroborates this
fact. It had forecasted IT usage in retail
sector to grow by over 32.5 percent
CAGR during the period 2006-2011.

Finally, does India have the talent,
which could deliver such end-to-end so-
lutions for the retail sector? The answer is
“yes”. While we have the expertise in
technology, it is also necessary to develop
deep domain knowledge. As we continue
to grow, we will have many opportuni-
ties to develop retail knowledge.  si

IITT  iinn  RReettaaiill
Does India Have the
Talent Potential?
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While we have the 
expertise in technology, it
is also necessary to 
develop deep domain
knowledge. As we con-
tinue to grow, we will have
many opportunities to 
develop retail knowledge.

BBuussiinneessss:: By Sandeep Dhar
Author is CEO, Tesco Hindustan Service Centre, Bangalore
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Develop new 
technology and evolve
the products with new

functionalities or 
features that the 
customers want
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Just the other day, a friend of mine
mentioned during a casual talk as to
how his nephew, studying in the

sixth standard, has physics as one of his
subjects. My jaw almost dropped hear-
ing that, and that too in the sixth stan-
dard; times are indeed moving fast,
especially in school education. For
someone whose physics started only in
his 11th standard and that too with lots of
effort and burnt candles, this indeed
seemed incredible. 

The big ‘T’ called technology is un-
questionably a big factor in determining
the educational trajectory of our children
today. Ever since the dawn of the indus-
trial revolution in England, advances in
science and technology have kept a re-
lentless pace, and this pace is only quick-
ening, thanks to globalization and the
voracious consumer appetite that it has
fuelled.

Scientific Knowledge Today is Cumu-
lative
The consequential strain on higher edu-
cational resources is forever increasing
in this catching up game, to such a point
that many lesser institutions find them-
selves lagging far behind in this race.
Unfortunately, this very aspect of mod-
ern scientific knowledge is putting a se-
vere strain on the educational trajectories
of today’s youth. The crux of the prob-
lem is that advances in science are in fact
technology built on the platform of pre-
viously established knowledge, save the
revolutionary ideas that burst forth from
the brain of a rare genius that turns the

knowledge pyramid upside down. The
lead front of this cumulative knowledge
is advancing all the time, which means
that today’s youth have to master much
more concepts and educational materi-
als in order to be within striking distance
of the lead front in order to make their
employment prospects viable. It has
come to a point where the amount of
knowledge acquired is forever found in-
sufficient, on the face of fast accumulat-
ing vast amounts of knowledge
pertaining to all areas of studies. The im-
portance of bachelor degrees, and even
masters and PhD degrees these days, is
diminishing. It increasingly seems that
future generations would have to do
more and more schooling for a consid-
erable part of their youth (say even to the
age of 30), before turning up as engi-
neers or doctors.

So, welcome to physics in standard
six today, and who knows it could soon
become standard four tomorrow. Seems
that the earlier it starts, the better.

The Law of Diminishing Returns
But the problem here is  ‘how early’?
How early in the educational trajectory
of a child can we push the envelope be-
fore we reach the point of diminishing
returns? It is not as if the kids today are
born with the basics of science and
mathematics pre-wired in their brains. If
that was the case, then physics could be
taught right at the kinder garden. What
to say of being ready to handle the nu-
ances of physics and chemistry at such a
tender age? Most children would run out

of breath, energy, and the raw enthusi-
asm to learn - enthusiasm that is so vital
for every child climbing the knowledge
pyramid. If we, as adults, have climbed
50 steps to master the education pyramid
during our times, the children of today
need to climb 100 steps or even more.
There is a ceiling for the intellectual ca-
pacity of even the most gifted of human
beings, and this is true when it comes to
children. At least we have not reached
the realms where we can say that a five-
year-old human baby could be incul-
cated with the basics of Newton’s law of
motion. 

The Solution: Think Out of the Box
Other than increasing the duration of
education to where it is conceivable
that a youngster could be still a student
right up to the age of 30, the other
strategy would be to think out of the
box when it comes to schooling our
kids. Other than calling time out to the
advance of technology, innovative sys-
tems of education, without excessive
dependence on computers, need to be
invented to ease the ascent of our
youngsters on the ever-rising knowl-
edge pyramid.

Higher educational institutions
need to find a way, without transfer-
ring the pressure through the back
door to schools, to come up with ways
(possibly employing groundbreaking
fundamental research) where they can
produce viable graduates who can
function within striking distance of the
leading technology front.
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RANK COMPANY

Stock Price
INR Closing
27.11.2009

52 Week
HIGH

52 Week
LOW

% CHANGE IN PRICE
4 Weeks 52 Weeks

CAPITALIZATION
In Rs. Crore

INDIA INDEX
Index of the top tech public companies in India

Infosys Technologies
Tata Consultancy Services
Wipro Ltd
Tech Mahindra
HCL Technologies
Mahindra Satyam 
Mphasis 
Financial Technologies
Patni Comp
GTL Ltd
Rolta India
HCL Infosystems
Mindtree
Moser Baer
CMC Ltd
Polaris Software
NIIT Ltd
Sasken Communications Technology
Sonata Software
Subex Systems

2330
664
616
900
323
89
652
1271
423
346
160
146
634
75
1275
158
63
140
35
66

2395
805
665
909
352
252
797
1735
519
363
206
189
663
115
1438
181
78
162
42
96

1040
358
197
205
87
6
138
382
94
192
32
65
181
40
257
25
14
35
13
19

6
6
2
-4
5
-13
-3
8
-5
4
-8
-5
6
-1
3
-1
6
-4
4
-7

87
18
158
341
139
-64
329
117
205
74
-7
117
174
36
270
327
163
166
130
114

133295
129764
90763
11007
21825
10541
13751
5865
5492
3298
2575
2501
2488
1263
1951
1562
1055
380
366
231

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

RANK COMPANY

Stock Price
(US$)Closing
11.27.2009

52 Week
HIGH

52 Week
LOW

% CHANGE IN PRICE
4 Weeks 52 Weeks

CAPITALIZATION
In $ Millions

U.S INDEX
Index of the top tech public companies in U.S founded
and managed by Indians

Juniper Networks
Cognizant Tech.  
Microchip Tech
SanDisk Corporation
Syntel
Starent Networks
Qlogic Corporation
Tibco Software
Sycamore Networks
Cavium Networks
Aruba Networks
Infinera Corporation
Netezza
Ixia
NetScout
iGate
EXL Service holdings 
OSI Systems
Isilon Systems
Magma Design

26
45
26
20
39
35
19
9
3
21
8
8
10
7
12
10
17
20
6
2

29
46
28
25
50
35
20
10
4
22
10
11
12
8
15
10
17
21
7
3

12
15
16
7
17
9.11
9
4
2
7
2
6
5
4
6
2
6
11
2
1

3
16
10
-1
10
2
6
1
0
9
8
9
12
0
1
9
23
4
6
13

47
101
30
152
49
239
65
81
-7
75
230
-24
28
8
55
45
92
41
61
21

13770
13240
4850
4640
1630
2490
2130
1500
813
858
743
784
627
418
505
528
486
357
359
120

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

JNPR
CTSH
MCHP
SNDK
SYNT
STAR
QLGC
TIBX
SCMR             
CAVM
ARUN
INFN
NZ
XXIA
NTCT
IGTE
EXLS
OSIS
ISLN
LAVA




