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Sudhir Chowdhary

NDIA'S innovations in science
and technology are no longer
confined to the classrooms of
its leading technical and
{4 research institutes—Indian
, ‘E%‘ Institutes of Technology (ITT),
Indian Institute of Science
(IISc), among others. Their business
incubator programmes are facilitating
the conversion of researchactivity into
entrepreneurial ventures. Although
entrepreneurial ventures are expand-
ing in a mix of industries, “Going
Green"seemstohave movedtothetopof
theagenda, and for good reasons.
‘Whilethecauses, scopeandimpactof
global climate change remain open to
debate, businessesare taking some con-
crete steps toward operating greener
environment. There is now an urgent
need—as well as a strong business case
—for implementing more environmen-
tally sound systems and processes. In-
deed, the youthful and smart computer
scientists at these knowledge institutes
are perfectly positioned to lead sustain-
ability projects: they understand tech-
nologyandhaveoutstandingintellectto
manage businesses. And with assis-
tance from the incubators—resources,
services and counseling for little cost—
theyareable togive wings to theirideas
and smke the: nght business chord
h

t-upsar

S
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THENEXT

India’s leading technical and research institutes are
encouraging entrepreneurship and business innovation in
clean-tech by providing the foundation on which creativity

can flourish and individuals can succeed

ups with main markets in rural areas.

Apart from financial support from the
governmentand seed urecapi-
tal funds, there has to be market mecha-
nism for taking technologies from
labs/start-ups to their relevant markets.
Itcanbematch making with large MNCs
which can deploy the technology inter-
nationally, or helping the start-ups with
market access in developed markets of

alforwhati 'sar ysyearning
for as the next ‘big idea’. The clean tech-
nology umbrella extends to any energy,
water, transportation,’ manufacturmgnr

theUS, Unionand Japan.”
EnNaturahasdeveloped aresinplat-
form for application in the printing ink

. mdustry a]lowmgfor eco-friendly print-

agricultural technology that

pollutionby makingemissions lesstoxic
or cuts down on waste. “Investors are
always looking for opportunities that
" offer promising returns regardless of
sector. Of late, very large investors are
. coming into India’s clean technologies
sector,” says Inderpreet Wadhwa,
founder & CEO of Azure Power: Heisthe
, first entrepreneur to sell solar power
commercially in India and his venture
designs, finances, owns, and operates

_ solar power plants (see interview).
Sidhartha Kumar Bhimania, CEO &
co-founder of acleanmaterialscompany
called EnNatura from IIT Dethi, says,
+ “Therearequitesomegood Indian start-

with high-efficiencyrecycling
of printed paper. Offset printing caters
to the media, publishing, advertising
and packaging industries worldwide. In
2007, offset printing consumed 250 mil-
lion tonnes of paper and 3 million
tonnes of hydrocarbon-based printing
inks and chemicals, and worldwide
volatile organic compound (VOC) emis-
sionsfromoffsetprintingtotaled nearly
500,000 tonnes. VOC emission are
responsible for health problems among
workers in the printing industry (bron-
chitis, asthama, even cancer). They are
also highly polluting to the environ-
ment,asthey causesmogformationand
ozonedepletion.

An Initiative by The Financial Express
& Emergent Ventures

EnNatura’s inks emit zero VOCs,
besides enabling high-efficiency recy-
cling of paper printed with its ink. Bhi-
mania say, “We are current selling to
closeto10printingcompaniesanddoing
trials with 40 others in the national cap-
ital region (NCR). We are receiving lots
of interest from larger printers and dis-
tributors in Mumbai, Bangalore and
Hyderabad. We are also going overseas
to the US market in next two quarters,
wherethemarket issignificantly bigger
and our value proposition of ‘eco-
friendly printing inks with lower oper-
ating costs’ is very favourable.”

Another R&D based company set up

under'T Incubation

tomised solutions in the area of natural
resource management, GIS, remote
sensing and integrated database man-
“Thesoluti
ly user{riendly and interactive using
GISinterface,” says Sandhya Rao,direc-
tor; INRM Consultants. It has undertak-
enaGerman Development Corp project
andthemandateistoprepareaState Ac-
tion Plan on climate change for Uttar
Pradesh, Arunachal Pradesh and
Haryana, INRM has also successfully
executed a World Bank project—to

stand hydrologic i of varl

. i

The company’s products are aimed at
enhancingthefuel efficiency and power
delivery quality, while reducing the ex-
haust emission from engines in the au-
tomotivei Bhugol GIS, ageéos

tial technology company provides a
wide range of products and services in
the fields of GIS and image processing.
Geosyndicate Power aims at promoting
the use of non conventional energy
mechanisms like geothermal to deliver
high efficiency and low cost electricity
to the Indian rural and power sectors,
thereby containing the pollution }evels
and givingclean air for millions. :‘

Vision Earthcare (VEC)isaprovider
of water and waste treatmentsolutions.
Its patented technology is soil biotech-
nology, developed at IIT Bombay after
nearly two decades of research.:This
uses the ecology of soil media and bio-
logical reactions within a constructed
bioreactorto treat waste water. Thisisa
giant technological leap forward from
the current technologies whichrely on
the aquatic ecology for treatment. This
advance allows VEC to offer an energy
efficient, low maintenance, aesthetic
water treatment solution.

Down south at the Indian Institiite of
Science (IISc) the Society for Innova-
tion and Development (SID) is enabling
innovations in clean technology
Under the aegis of Sustainable Trans-
formation of Rural Area (SuTRA)
programme, a path breaking concept of
using non-edible seed oils from indige-
nous trees (like Karanj and Neem) as
substitute fuel for energy generation

* has been proved extensively in field

condition. The development of a 2.7
t (MW) thermal gasifier

ous currentand future scenarios.

IIT Bombay, known asoneof the best
sources of technology innovation and
resear 1 inIndia,

ly adopter of the concept of business 1n

cubation in India. The Society for Inno-

vatlon and Entrepreneurshlp (SIN’E)

which provldes support for technology
based entrepreneurshlp Here again,

“going green” has moved to the top of
entrepreneurshxp agenda

Plan of IIT Delhi is INRM Consultants.
The company provides innovative cus-

A quick Mecha-
tronics builds control solutions to help
internal combustion engines go green.

system towards commercialisation of
bio-mass decentralised energy plams
hasalsobeen undertaken.

Many venture capital ﬁrms are
interested in making clean energy
investments in India. But one of the
problems that some of these firms
face is that they are not able to find
enough innovative firms to invest in.

+ Probably; it’s time for them to literally

go back to the classrooms of India’s
technical and research institutes,
teeming with smart and youthful com-
puter scientists, and awaiting their
momentof glory.
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* the fuel efficiency while reducing

CLEAN-TECH
GALLERY

INRM Consultants -

mSetup by the faculty and
alumnus of IIT Delhi, this R&D
based company provides
innovative customised solutions
Innatural resource management,
GIS, remote sensing and
integrated database
management. The solutions are
made user-friendly and
Interactive using GIS interface

EnNatura Technology
nSpun outof IIT Delhi in 2006, this
clean materfals company has
developed a resin platform for
application in the printing ink
industry, allowing for eco-friendty
printing along with high-
efficiency recycling of

printed paper

Sunurja

wA one-stop solar company, It
synergises its expertise In energy
systems, power electronics,
embedded control and
monitoring to develop solar
panels, solar LED street lights and
charge controllers

Advantage Organic
Naturals Technologies

wincubated atIT Delhi, the
company is amanufacturer of
organic garments and skin and
body care products. It promotes
theuse of Green Life Style
products and clean technologies
with low-carbon footprint

Geosyndicate Power
mAims at promoting the use

of non conventional energy
mechanisms like geothermal
todeliver high efficiencyand
low cost electricity to the Indian
rural and power sectors,

thereby containing the pollution
levels and giving clean air
formillions

Sedemac Mechatronics
wAtechnology company from IIT
Bombay that builds control
solutions to help internal
combustion engines go green,
The company's products enhance

the exhaust emission from .
automotive engines

Vision Earthcare
wincubated at |IT Bombay, Vision
Earthcare provides waterand
waste treatment solutions based
onits patented soil biotechnology
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No Word from
CentreonliM-A
Autonomy

PARAGDAVE
AHMEDABAD

The Centre's indecision in approvinga
new memorandum of association
(MoA) of the Indian Institute of Man-
agement, Ahmedabad, threatens to
push the IIM autonomy issue to the
backburner.

. [IM-A was the first among four IIMs —
Bangalore, ndore and Kozhikode — to
prepare arevised MoA and submit it to

the human resource development min- *

istry in May A formai nod is believed to
pave way for the institute’s functional
and financial autenomy and silence on
the issue raises a question mark on the
much-sought freedom to the ITMs.

IIM-A hasbeen knecking on the minis-
try doors, but is yet to get a stamp of ap-
proval. Its board will now meet on De-
cember 23 to decide on disbanding a
search committee formed under the
MoA in August.

The committee headed by Arvind
chairman Sanjay Lalbhai with mem-
bers like Rama Bijapurkar, Hasit Jo
shipura, Prafull Anubhai and Karti-
keya Sarabhai was formed as per the

new MoA to find a successor to Ray- -

mond chairman emeri-

- tus Vijaypath Singha-
TheliM-A nia who completes his
board witl five-yearasIIM-A chair-

nowmeeton  man in March 2012. The
December23  pew MoA allows the in-
todecideon  stituteto shortlist three
disbandinga  candidates each for the
search posts of chairman and
committee director, who are cur-
formedunder rently appointed by the
the MoAIn ministry.
August “Therevised MoA was
approved in-principle
and we were expecting an approval. We
started the process by forming a com-
mittee to shortlist candidates for the
post of chairman as per the new MoA.
Without approval, we are unsure if we
should continue with the committee,”
Samir Barua, IIM-A director, told ET.
Last reminder to the ministry was sent
a week ago. TheIIMs, set up as centres
of excellence, have been secking free-
dom to appoint own chairmen and di-
rectors, decide faculty salary and stu-
dent fees, sale & purchase of assets, and
set up campuses abroad. Set up by the
government for imparting manage-
ment education, the institutes now ar-
guethatthey have come of age andneed
minimal government intervention to
maintain high standards and compete
with global B-schools that may be al-
lowed to setup India campuses.

“We started the processof shortlisting
names for the postof chairman. Howev-
er, the MoA has not been approved till
date and therefore, the process is
stalled. We can start the process again
only if the revised MoA gets approval
by the ministry” said a committee
member. He added that a government
representative demanded that the com-
mittee shouldhaverepresentation from
central and state government. Gujarat
government has already approved the
revised MoA of the institute.
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HT-Kharagpur fest
in January

NEW DELHI: TIT-Kharagpur
will host its annual four-
day techno-management
fest, “Kshitij 2012”,
beginning January 27.

The fest comprises
lectures, workshops and
fun events. Lectures by
co-founder of Wikipedia
Larry Wall and Nobel
Laureate Sir Anthony
James Legget are in the
pipeline,

Workshops range from
technology to management
themes. A magic show by
Nigel Mead and acrobatic
dunking by the group Dunk
Kings have been scheduled.
The fest aims to provide a
platform to the young to
showcase their scientific
and technical finesse.

L]



Sunll Khiinanl

n a bignews week like the
O last one - US out of Iraq,
Britain out of Europe,
Europe out of money - one could
be forgiven for missing the fact
that scientists may just have dis-
covered the secret of what allows
the universe to exist. Asaleading
American cosmologist put it, the
identification of the Higgs boson,
if borneout, is "perhaps one of the
greatest triumphs of the human
intellect in recent memory".
After a series of experiments
conducted in the world’s largest
laboratory for subatomic physi-
cal research - an underground
concrete donut known as the
Large Hadron Collider - research-
ers at CERN in Geneva let it be
known that they might be closing
in on the nature of the universe.
The scientists’ formulation was
tentative, and their evidence had
been gathered by two separate
teams of physicists whose experi-
ments were independent of one
another. These two distinctions
are entirely in keeping with the
scientific method and spirit that
suffuses the CERN project.
Scientists have pursued the
Higgs boson because it taps the
root of a fundamental paradox.
The more one breaks the material
world down into its constituent
elements, the more elusive it be-
comes to pinpoint what it's actu-
allymade of. Modern physics tells
us that matter consists of infini-
tesimal particles structured in
space. That is, it is empty space as
much as particles that create mat-
ter. And, when we add up the indi-
vidual weights of these particles,
their collective weightislessthan

Times of India ND 19/12/2011 P-14

The Greatest Mystery

The scientific method has its uses, but it's a mistake to apply it to human behaviour

the weight of the atom they com-
prise. Where, then, does the mass
of an object come from? What
gives the universeitsquiddity?
TheHiggsbosontakesitsname
in part from the Indian scientist
S N Bose, whose work on quantum
physics identified the existence of
particles that were, ambiguously,
both force and matter in their
status. Later, British physicist
Peter Higgs postulated that even
what we would consider empty
space is in fact permeated by a
mysterious something - a field al-
ways ready to ‘resist’ the presence
of any particles it may encounter,
and thus endows them with mass
by effectively condensing momen-
tarily around the particles it

A scientist at CERN: Living by the uncertainty principle

One impulse of those
* who apply the

scientific method to
human activity isto
reduce action,
intellection and belief to
instrumental functions.
Religion and ethics ar
viewed as serving
evolutionary aims

£
/

encounters. Without this mass-
givingeffect, nothing would exist.

The experimental pursuit of
the Higgs boson is a vindication of
how positive science is supposed
to work: through identification
of a problem and formulation of
a testable theory, repeated experi-
ment and amassing of independ-
ently gathered data, and interpre-
tationinlight of the theory Thisis
the scientific method at its modest
best, intellectual inquiry as it
should be,

Unfortunately, the power of
the scientific method - its satisfy-
ing premise of certainknowledge
-hasemboldenedmanyto seeitas
auniversal method, as applicable
to humans as the physical world,

mental functions. Religion and
ethics, for instance, are viewed
as serving evolutionary aims, the
mind is seen as essentially a
biological system, and ideas be-
comeneurological emanations.
The historical irony is rich.
From its origins, human civilisa-
tion has been driven by an urge to
escape the constraints of nature.
The scientific method was a
human invention designed to un-
derstand nature

better, precisely

STGHT o umans

Some of the most fundamental
forms of human creativity and
activity - how we use language,
our religious beliefs, economic
exchange, morality itself - are
increasingly studied by means
of statistical

models  bor-

rowed from a 0 V E R
partial under-

standing of science. Somethmes,
significant patterns and shapes
are revealed, while other times
what's discovered may be more
akin to the face a child detects in
a cloud formation than a basic
causal connection.

One impulse of those who
apply the scientific method to hu-
man activity is to reduce action,
intellection and belief to instru-

could escape its
exigencies and expand the realm
of their free action. Yet now, the
method’s intellectual rampage
seeks to imprison us within na-
ture - by telling us that any action
webelieve tobe freely chosen is in
fact determined and necessitated
by nature’s purposes,

Thus generalised, scientific
method is transformed into
scientism: less a predetermined
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biological reflex thana supersti-
tious, ideclogical choice about
howto see the world.

. Consider the discipline of
economics - perhaps the most
spectacular example of scien-
tism’s imperiousness. An obses-
ston with modelling, market
efficiency, individual rational ex-
pectations, and with pure techni-
cal prowess, has populated finan-
cial institutions with experts
focussed on narrow imperatives.
Certain of their ability to master
uncertainty, they have in fact mas-
sively proliferated it - and as such
bear alarge responsibility for the
crisis of theglobaleconoiny.

Admittedly, policy economists
are today deeply divided over
how to get out of the crisis- some
advocate severe austerity, others
expansionist spending. But very
few indeed have felt any need to
examine the recent evidence and
seriously question the founda-
tions of their discipline.

Those economists, and all
aspirants to scientism, would do
well toreflect on the physicists in
pursuit of their fundamental
particle. If firmly established,
the Higgs boson will confirm ex-
tant theories of the nature of the
physical universe. If the CERN
experiment disproves its exist-
ence, our view of the universe
will be thrown into crisis. Physi-
cists don't seem to shy away from
that prospect, and some seem to
be almost hoping for evidence
that may upend the certainties of
our world-picture, That openness
to new uncertainty is the part of
the scientific method that needs
torampagealittle wider.

Thewriter isdirectorof theIndia
Institute, King's College, London.
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k\?ishesh Dokania, grade 1 stu-
. Ment of Universal High Malad,
poves his Apple iPod. His rea-
sons, “I can play lots of games.
t even talks back to me.” His
;father affirms that his son has
become more excited about
- going to school after it went dig-
yital. The Universal Education
iGroup (UEG), an educational

nterprise based in Mumbal,

ses Apple devices in severat
;gféts institutes in Maharashtra.

G schools use iPod Touch

d the Apple iPad in primary
and lower secondary classes,
Approximately 3,000 students
across 7 UEG institutions are
currently using Apple devices,
including iPads that were intro-
duced in June 2010.

Across UEG institutes,
every child is handed out an
individual iPod or an {Pad fora
specified time interval in a
scheduled manner. Though
there is no specific plan to

. include a wider range of Apple
devices, the management clar-
ifies that as number of students
grow, additional devices would

e added.

For Pragnya Sanghvi, a

,grade 4 student of Universal
School Tardeo, studying now

has become a fun activity. .

.“There are lots of interesting
.games, quizzes that I get to

play on my iPad,” she says. Her
" mother quickly adds that she
s has not become addicted to the

[Pad. For her it is just like

"another learning ald, buta very
‘effective one,” says the mother,
. Both parents claimed that
they were happy to invest in a

premium device like iPad that [} Frer

helped thetr children learm than
~an affordable solution like
“Aakash tablet which was intro-
‘duced by government.
 Datawind, in collaboration with
the students of HT Rajasthan
“developed the Aakash tablet,
_keeping in mind the students’
_heeds. But most private schools
"are not ready to invest in a sub-
*sidised tablet that costs just Rs
1700 for students.

Students like Sanghvi a.nd £

«“Dokania are happy to play and
tlearn from wood-puzzie-style
.apps on their Apple devices
that develop motor skills or
ABC PocketPhonics that help

them trace letters, and even
Math Bingo app that helps
them with basic maths.

Jesus Lall, chairman & CEO
of UEG lists, “Our initiative may
appear very 'high tech’ but the
key principlebehind it is rather
simple — learning outcomes
arebest achieved when learning
isexperiential and fun. The idea
Istouse technology to delivera
fun, engaging & interactive edu-
cational experience. If tomor-
row some other company came
up with a better "means” to
reach our “end”, we would not
hesitate to shift to that company
— even if it has a lower per-
ceived premium-
ness.” Lall insists
that UEG institu-
tions have seen
improvements in
communication
skills development
and fine motor skills
development since
they began their digitat drive.

Most private school opt for
a tie up with Apple for educa-
tional discounts for other
Apple products like the
Macbock Pro laptops and iPads
which students and parents
can avail of,

In Bangalore, 40 teachers
of Canadian International
School have begun receiving

_training in the use of instrue-
tional technology in the class-
room to enhance learning. In
this academic yeat, an iPad-
based learning environment
will be explored and by August
2012 all students will have
iPads. Shweta Sastri, executive
directorof the school explains,

LI

The idea is to
use technology
to deliver a fun,
engaging &
interactive
educational
experience

“Apple products are very con-
ducive to education per say.
{Tunes U is a powerful distri-
butlon system for everything
from lectures to language les-
sons, films tolabs, itis an inno-
vative way to get educational
content into the hands of stu-
dents.” iTunes U stands for
iTunes University which is a
platform where some of the
leading universities like
Stanford, Yale, Oxford have
their lectures available for any-
one {o access.

Even middle and high
school education at Mumbai's
Podar International School are
ready to move to
iPads. In arecent cir-
cular dated
December 9, the
$chool management
informed parents
thatithasdecided to
introduce iPad2 in
classrooms from the
next academic year. iPad2,
which starts at about Rs 30,000,
will be introduced to students
between Standard VI and XTI
of Podar International School.

Delhi Public School, Surat,
Is yet another institution that
stands by the Apple devices,
Principal G R Sivakumar says, “I
have personally used an Apple
iPhone, iPad and can vouch for
their usefulness. Nearly 100
teachers of the school use iPad
2asaself-improvement device,
Thete is a primary tech centre
on out campus where 40 {Pads
are used by our students of pri-
mary and pre-primary classes,
We also have iMacs for senior
students at our Apple Creation

pplelogsintoschoollabs

Schools and institutes switch to tablets to make Iearnlng fun for students

Centre (school lab). We plan to
add more devices by next year.”

While schools are using
Apple devices to generate
interest among their young
students, smaller post gradu-
ate colleges tco have realised
the benefits of doling out pre-
mium tablet PCs to their stu-
dents. At the Acharya Institute
of Management Studies, while
professors discuss manage-
ment theories, students do not
scribble notes. To revise the
lesscns learnt, students can
just access recorded lectures
on their iPads.

Debayan Chakraborty from
the institutes’ MBA course
says, “The iPad gives me alot of
advantages in my studies. The
iBooks (Apple’s free online dig-
ital library) app allows us to
group study with my friends
through FaceTime (video chat
facility on iPads). The smooth-
ness and sophistication of the

‘device is awesome.”

Priyanandan Reddy, Chief
Operating Officer of Acharya
Institute of Management
Studies, says, “Apple products
are expensive, but in the long
term we tend to save costs with
respect to electricity con-
sumption, licences. Apple
products are a part of our digi-
tal initiative, as we would be
looking also be deploying a
Learning Management System
(LMS3) soon.” The institute has
given iPadsto1st year students
of MBA, PGDM, and BBM on
pilot basis, apart from invest-
ing in 20 Apple iIMacs.

With inputs from Priyanka Joshi
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HI-TECH LEARMNING Schools have seen lmprovements in communication skill development and
fine motor skill development of their students since they began thelr digital drive. ss pHoTo



