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10th National Conference
Technological Innovations in India -

Retrospect & Prospect

Introduction

Innovation has been defined in literature as “the
act of starting something for the first time,
introducing something new” and specifically in
technology as “an improvement to something
already existing”. The best definition on the web
appears to be: innovation is the conversion of
knowledge and ideas into a benefit, which may be
for commercial use or for the public good, the
benefit may be new or improved products,
processes or services. There is some commonality
in creativity and innovation.

According to Sternberg the essential
requirements for creativity in a person is
intelligence (synthetic, analytic, and practical),
knowledge of recognizing what is genuinely new,
a thinking style which questions conventional
wisdom instead of passively accepting such
wisdom, and a non-conformist personality.
She/he should enjoy her/his work (intrinsic
motivation), be motivated either through
financial or non-financial incentives including
increased salary, promotion, commercialization
of innovation, recognition and fame, and work in
an environment which allows time and freedom
to think, study and experiment without
obstruction.

According to Dr. Harshwardhan Gupta - an
eminent practicing design engineer - "India has
achieved enormous strides in the area of science
and technology, but not in technological
innovations. After the WW-I11, countries such as
Japan, South Korea, Taiwan, Malaysia embarked
upon a race to become a developed nation from
almost the same starting line as India, and
countries such as Brazil, China, South Africa,

Thailand started much later than India, and all of
them have almost achieved their goal of
becoming a developed nation. At the same time,
thoroughly devastated European nations like
Germany, Poland, Czechoslovakia, Hungary,
and Italy also progressed quite impressively. The
secret to developing their indigenous industry by
countries such as Japan, Taiwan, South Koreaand
later China lied in buying and then copying by
learning the underlying engineering and design
philosophies behind the sophisticated machines
from Europe and US and improving upon the
originals and starting mass manufacturing a vast
array of productsin very modern factories."

"Their low cost was an added catalyst to this
effervescent chain-reaction. Within a couple of
decades, many of the eastern technologies
overtook the western innovation engine. South
Korea became the world's largest and best
shipbuilder, forcing many renowned western
shipyards to close down. Japan first overtook and
then took over the entire world's electronic
industry. Communist Russia went into space
before the US. Tiny Taiwan became the entire
world's machine-tool builder and globally
threatened the machine-tool industry and
certainly overran India's machine —tool industry.
Thailand and Malaysia account for almost all of
the world's microchip production. China is
steamrolling the entire world's mould and die-
making industry, which is the very heart of
industrialization, among many other spectacular
wins. China has also emerged as the world's
largest single producer of consumer electronics
and home appliances. Brazil has mastered the
bio-fuel race. Spain is far ahead in technology of
solar energy. Israel, despite its troubled existence,
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has given many unique innovations to the world.
India struggled and limped and showed nothing
significant in the area of technological
innovations. Even today, India is nowhere near
winning even one of these races, a few exceptions
here and there apart.”

The myriad tranquillizing signs of industrial
progress you see today in India are utterly and
completely dependent on foreign companies,
their technologies, machines and designs.
Virtually nothing of their technologies, machines
and their engineering designs are percolating fast
enough into our own indigenous domain, except
a few cheap copies in a few areas. All the newly
emerged economies, except India, have quietly
developed engineering design capabilities on a
vast scale in a short time. Indian industry,
however, has continuously failed to participate in
this ongoing global engineering development
process in any significant way. This is despite our
policies on science and technology being there.
Our liking for any thing foreign perhaps led us to
the position in which we find ourselves today.
There has been no encouragement for innovation
inIndia."

This is our retrospect in innovations. What India
should do to catch up is what we should consider
very seriously. Why has India remained techno-
logically backward? Technological innovation
and engineering design go hand-in-hand. The
former cannot take place without the latter. Our
engineering workforce is very poorly trained,
capable or even motivated to develop new
technologies and machines. Many fresh
engineering graduates abandon their profession

and join a bank, a BPO, or a marketing setup or
take up non-core jobs in core industries not
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The government should strengthen the eco
system for innovations by providing the
enabling public interventions in education,
strengthening knowledge infrastructure,
creating market for innovations through
stimulus of government procurement, and
improving institutional collaborative
mechanism.

The government should create a
mechanism for facilitating innovations in
the country which may include providing
funds

R & D expenditure in India is only around
0.7-0.8% of GDP; whileasitis 2.61% in China,
3.4%, in Japan 4.53 % in Israel. We need to
increase investment in R&D to around 2.5 -
3.0% of GDP.

Industry should contribute in a large
measure to investmentin R&D

It takes a long time in India to take a patent.
There s, therefore, an urgent need to reform
the patient regime and make it more robust,
which may also include a mechanism for
facilitating generation of patents and
facilitating their commercialisation.

Innovations should be made a part of
education system right from the school
stage to higher education

Innovative pedagogical practices (IPP)
should also be included in the school
curricula which will provide students with
latest information on competencies and
skills, encourage collaborative and project-
based learning, address issues of equity,
and redefine traditional space and time
learning configurations.

10.

11.

12.

13.

14.

15.

Recommendations

The government policies should lay down
clear roles for schools outside their school
activities which should include tie ups with
industry, supportgroups, NGOs, voluntary
capital investment firms which give funds
to institutions providing education for
coming up with sponsored projects

Most important aspect of teaching learner
process should be adopted for teachers
where the role of a teacher is transformed
from the knowledge imparter to knowledge
chaser

Our schools should have a clear vision and
mission: to transform education and
training into such activities as would
improve substantially the performance of
students, develop in theme creativity for
innovation, and prepare them for dealing
with the environmental challenges

We should, as a matter of national policy,
encourage people with appropriate incentives
togofor research and development

A strong institutional industry - academia
interactive mechanism needs to be created,
asamatter of national policy, for inter aliato
giveafliptoinnovations

Opportunities need to be created, as a
matter of national policy, for those people
who are keen to pursue basic research

India should become a permanent member
of Washington Accord without further
delay

Engineering profession in India needs to be
regulated. For this, the government should
bring on the statute Engineers Bill without
further delay
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The role of innovation is widely recognised for
generating newer ideas, inspiring growth,
overcoming constraint of natural resources and
unleashing the potential of Indian energies and
synergies. The new paradigm of innovation
focuses on producing competitive solutions
through innovations with minimal cost. This
contrasts sharply with the conventional approach
usually focussed on number of papers published
and patents registered. Innovation is already
contributing significantly to the growth of
economy and dynamism of the industry. Indian
entrepreneurs are developing global solutions for
meeting the needs of Indian consumers by
providing access to services and products at
competitive prices. Recognising the importance
of innovations, this decade has been declared as
the *“decade of innovations” with focus on
inclusive growth.

India is not generally seen as an innovative
society. Although there is a lot to be done with the
education system of India, Itis not the core reason
for this. Indians are no less than anybody else in
terms of ideas. Apparently for innovations to
flourish, we have still to create a domain/
ecosystem where ideas flourish and opportunities
are generated. On the scale to measure the
domains of opportunities in different countries,
unfortunately, we do not rank very high.
Fortunately, we are now moving forward
towards knowledge driven economy and
development.

Technology cannot be developed by an
individual; it can be developed by collective
efforts of individuals and institutions. Whatever
success we have achieved in the development of
technologies, it has been achieved with the
contribution of engineers, technologists and
institutions. For example, the success in the

Executive Summary

development of fast breeder reactors in India is
due to the collaborative efforts of individual
engineers and technologists and institutions. And
it has been possible in the work environment of
full freedom to every person in the collaborative
chain to do his/her best. Many other innovations
also came by due to this free work environment.

There is a wide range of areas that would require
innovative solutions through scientific and
technological inputs. These include energy, water
management, farm production, medical research,
waste management, healthcare, communications,
and daily usage needs and services. In order to
spur the Indian innovative eco system, we also
need aroad map for innovations.

The economic activity has to graduate from raw
material - based economy to manufacturing
economy to technology - based economy and
eventually to innovation - based economy. For
innovations to flourish in India, we also need to
concentrate on creating flexible approaches for
providing opportunities for innovative minds -
those who have been in power, or, those who
have empowered themselves, or, who are at the
top in respective spheres, and who are fairly
innovative and have done a lot on the scale of
innovation. The question is about the rest who
have innovative minds but have not been
empowered enough. It is clearly the question of
creating a right ecosystem where an idea coming
from any quarter can be picked up on the strength
of that idea, followed through with the
opportunities for people to take that innovative
ideatoits logical conclusion.

An ecosystem of enterprising people -
researchers, finance providers, business
entrepreneurs, and policy makers - working in
conjunction is, therefore, required for developing
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innovative solutions covering material savings ,
energy savings, and hence cost cutting for
producing products and services for the society.

What is also important in this ecosystem? It is
positively oriented leadership which is
confident of itself. The ecosystem will not work
if the leader is not confident of himself; if there is
a chance that she /he will not be supporting the
ideas which are radical, or, which come from
someone who works below her/Zhim. A
desirable ecosystem, therefore, is that which
enables interaction across the hierarchical
verticals. Our cultural make - up is hierarchical
in nature, opportunity to freely interact based
on one's own initiatives across those verticals is
an issue, and we need to create conditions
where such things are encouraged. A positively
oriented leadership will only enable it.

ISRO has emerged as the world class satellite
systems developer and launching agency. This is
the perfect example of successful innovations
carried out by the Indian engineers, technologists
and scientists. Atomic research presents a similar
case where our scientists, engineers and
technologists have brought in many successful
innovations. This has been possible only because
of the ecosystem that has been created by ISRO
and BARC. This also shows that if you give
freedom of work to the young minds, they can
achieve excellence in whatever work they do.

Though we have taken up import substitution, it
has been done with minimum in-house R & D
inputs. We need to increase substantially in-
house R & D inputs for import substitution
projects. We need to build first rate research and
development institutions such as Dell labs or GE.
About 90% of our institutions providing education
hardly do any research and publish papers. If
India has to progress in R & D, we need a strong
connectivity between the industry and
academia.

Where do we stand vis-vis rest of the countries in
terms of spending on R&D? In India, on an
average, it has been around 0.7-0.8 % of GDP,
which is one third of what, on an average, other
countries spend. So it means that we are spending
very less vis-vis the other countries on R&D. Out
of this, three fourth comes from the government
and other one fourth from the Industry; whereas
it is reverse in the other countries. We need to
increase investment in R & D. There is a limit to
what a government can do and spend. Unless the
private sector industry and business increase
their spending in R&D, these figures will not
improve. R & D iscarried out by number of PhDs
in engineering and technology in the country. All
our IITs together produce only 1000 PhDs per
year in India. We need to produce more PhDs per
year.

We have to look at the kind of money that was
allocated in the XIth Five Year Plan for R&D. This
was 0.9% of GDP. We have spent less than that.
About 75% of funding came from the government
and 25% from the Industry. The relevant question
here is: how to improve the position. One answer
could be by providing opportunities for the basic
research. Second, significant changes will have to
be brought in the current interactions of publicly
owned scientific and technological establish-
ments with the industry both in the public and
private sectors. This would inter alia result in a
significant enhancement of investment by the
private sector in R&D in the XIIth Plan.

We have been contributing around 3% to global
scientific output. We must aim at improving on
this position. We must, therefore, generate a
higher scientific out put. For this, we need to
create a large scientific cadre and a substantial
increase in the scientific productivity. We have set
a target for scientific out put at 5-6% of the global
scientific output in XlIth Five Year Plan. This has
been done not only because of investment but
also because of our ability to generate resources
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and create the kind of scientific productivity
which will enable us to realize this target. We will
have to fully make use of our young and creative
minds and make them produce things which
ultimately become front ranking products and
services not only for the country but also on the
global basis.

confined to just teaching in classes, but actually it
should engulfinnovation as well from day one.

The Prime Minister has declared that in the
Xllth Plan around 2 percent of GDP would be
spend on R&D as against the current spending
on an average of 0.8 % of GDP; around 1%
would come from the public funds and around
1% would be provided by the industry- both
public and private sector. This represents a
paradigm shiftin which funding would be done
in R&D. This kind of funding would enable us
to do things which were not possible in earlier
Plans. The government has given a challenge to
the industry — both the public and private
sector- for bringing science and technology into
forefront, and making it into instrument for the
national development

We must start with looking at our education
system. There is a lot to be done with the
education system of India, as it is very important
factor for developing innovative capability. It is
pertinent to note here that the progressive
structural expansion of knowledge will lead to
developing innovative capability. The process of
learning should be holistic. If we are able to
provide opportunities to students for gaining
practical experience by including some real life
problem solving exercises in their curriculum, we
will be on the right path towards developing
innovative capability and skills in them. We also
need to understand the factors affecting growth
of education in India, particularly higher
technical education.

We need to correct our education system,
Innovation must be a part of teaching and
training process and teaching should not remain
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Welcome Address
Dr. Uddesh Kohli

ECI was formed in the year 2002 by coming
together of the professional associations of
engineers of all disciplines - civil, mechanical,
electrical, marine, aeronautical, computers,
electronics, and in other disciplines. There are 32
associations as members of ECI. It is the apex
body of engineers in the country and works for
the recognition of this profession and its further
development. While we have been working on
several areas, | will just highlight at least 2-3
important areas. First we have been working on
Engineers Bill for legal recognition of engineering
profession like the other professions such as
medical, legal, architects, company secretaries,
nurses, chartered accountants, cost accountants:
they have all statutory bodies and all are legally
recognised as professions in the country. We
want engineers also should be recognised as
professionals. Unfortunately, engineering
profession does not have any such body.

A draft of an Engineers Bill was submitted to the
Ministry of Human Resource Development in
2004. Since then, we have been interacting with
the ministry regularly. The ministry desired that
there should be a consensus on this matter in the
profession. We worked together and brought out
the consensus draft of the Engineers Bill in 2007;
and we have been regularly following it up. This
is long overdue; hopefully once it comes then all
practicing engineers will have to register, and
those who do not register, they will not be able to
practise, as is the case in other professions. This
has a major implication for foreign engineers also.

Opening Session

Presently, any qualified foreign engineer can
come here and practise without any restriction
because there is no law in position here. On the
other hand, Indian engineers cannot practise in a
foreign country; they have to register and get
license as per the law of that country. Indian
engineers are at a disadvantage. Once the legal
provision is adopted, a level playing field will be
created.

The otherareais reform of engineering education.
We have organised a number of national
conventions on this subject in different parts of
the country where we have brought out the
problems being faced in engineering education.
While as the output from our engineering
colleges annually is about 8 lakh, engineers, only
about 25% of them are consider fit for
employment by the industry, and the rest of them
need to be further trained. The recommendations
emerging from these conventions have been
forwarded to the concerned authorities of the
government of India for consideration.

Recently, we had a Round Table Conference
which was sponsored by the Planning
Commission on the subject of reform of
engineering education. All the previous
recommendations were discussed at this round
table. The final recommendations that emerged
from this round table conference have been
submitted to the Planning Commission, Ministry
of Human Resource Development and other
government agencies. We hope that there will be
some action on these recommendations. The
problem is also that many of our educational
programmes in the colleges are not accredited as

Dr Uddesh Kohli is the Chairman Emeritus Construction Industry Development Council,
Chairman, Engineering Council of Indiaand Senior Advisor, UN Global Compact.
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yet. Internationally, they look for accreditation.
National Board of Accreditation has already
applied for the permanent membership of
Washington Accord-an international body which
recognises the engineering degrees of its
members. They have been looking for an effective
accreditation system in India.

ECI has also been working on multidisciplinary
training programs. Details are available on ECI
website. The Indian Engineer- a newsletter of
ECI-isalsocirculated to concerned organisations.
We have instituted an Eminent Engineer Award,
to be given every year on the Foundation Day of
ECI to an Eminent Engineer who will be selected
by a high-power Jury. Last year, the Jury
headed by Late Shri K C Pant gave the first Award
to Dr. E. Sreedharan, former Managing Director,
Delhi Metro Rail Corporation.

Theme Address
Shri K. K. Kapila

The Role of innovation is widely recognised for
generating newer ideas, inspiring growth,
overcoming constraints of natural resources and
unleashing the potential of Indian energies and
synergies. Recognising the importance of
innovations, the President of India has declared
this decade as the decade of innovation with focus
on inclusive growth. Innovation is already
contributing significantly to the growth of our
economy and dynamism of the industry. Indian
entrepreneurs are developing global solutions for
meeting the needs of Indian consumers by
providing access to services and products at
competitive prices.

Three distinct emerging trends to the Indian
approach to innovation are noteworthy. These
are (a) focus on finding affordable solutions to
meet the needs of the people for health, water and

Shri K.K. Kapila is the CMD, ICT Ltd., New Delhi.

transport, etc. without compromising on quality,
(b) desired outcomes are produced by
innovations in organisational and process models
that deliver to the people the benefit of
technologies that may be developed inside the big
laboratories, and (c) further innovate to reduce
the cost of developing innovations. For example,
in the open source drug discovery process,
being applied by CSIR to develop drugs for
treatment of tuberculosis, is based on web-based
“Symantec Research Platform” which was
developed by Infosys. This innovative approach
has cut down cost and reduced time for drug
development.

The new paradigm of innovation focuses on
producing competitive solutions with minimal
costs of innovations in which India may be
emerging as a global leader, and this contrasts
sharply with the conventional approach which is
usually focussed on measurement of number of
papers and patents produced. A frugal
innovation focuses on the efficiency of
innovations and on outcomes that particularly
benefit the poor. Industrially advanced
countries are also examining their innovation
policies to incorporate this broader concept of
innovation.

An ecosystem of enterprising people -
researchers, finance providers, business
entrepreneurs, and policy makers - working in
conjunction is required for developing innovative
solutions to issues such as conservation of
materials, saving of energy, etc, and hence cost
cutting for producing products and services for
the society. The national strategy for innovation
of United Kingdom and Sweden is essentially
based on this conjunction and collaboration. This
must be India's agenda too if India has to
accelerate inclusive growth through innovations.
There is a wide range of areas that would require
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innovative solutions through scientific and
technological inputs. This includes energy,
water management, farm production, medical
research, waste management, healthcare,
communications and daily usage needs and
services.

In order to play productive and appropriate role
and serve the national needs, several critical
decisions, which affect the scientific and
technological systems, are needed to be taken.
Scientific and technological systems must
undergo a paradigm shift from the input-level
driven model to an output-directed development
strategy. This would involve communicating
with user segments in various parts of Indian
society and industry. It will also involve working
towards finding innovative solutions to the
existing problems and for developing new
products that confirm to the latest quality
standards and fully meet the environmental
concerns. Significant changes will have to be
brought in the current interactions of scientific
and technological establishments - both public
and private-with the industry in the public and
private sectors. This would inter alia result in a
significant enhancement of the private sector
participation in R&D, which is currently
estimated at 25% of the total expenditure in
R&D, to, at least, 50% during the Xlith Plan
period.

The innovations that have been carried out by the
three strategic departments -atomic energy, space
and defence - will lead to spin off innovations in
social, industrial and other strategic sectors.
There are already some of these successful spin
off innovations visible in the form of automatic
weather stations, fleet monitoring equipment,
telemedicine systems developed by ISRO, flying
inspection gauges, food processing technologies
and other medical equipments developed by

Department of Atomic Energy, and diagnostic
kits and bio-toilets for water scarce India
developed by DRDO. These innovations have
enormous potential for future technology
transfers to industry and service sectors.

The government has a critical role to play in
strengthening the innovative eco system. It must
provide the enabling public interventions,
strengthen knowledge infrastructure, create
market for innovations through stimulus of
government procurement, and improve
institutional collaborations. It must also provide
mechanism for funding business innovations at
all levels, especially MSMEs. It must provide
vision through national level road map for
innovations. In order to spur the Indian
innovative eco system, the Prime Minister has set
up National Innovation Council (NIC) with a
mandate to formulate a road map for innovations
for the period 2010-2020. Innovations should also
be encouraged within the government structures
and processes to enable improved service
delivery and create more transparency and
accountability in the system.

The AADHAR is a unique identification
programme for the delivery of an efficient and
transparent public service. It provides a clear
proof of identity of a person. AADHAR will
empower poor citizens of the country to access
various services provided by the government.
Innovations need financial support for which
venture capital, apart from government funds,
can also be a source. As the Indian economy and
society grows and modernises, new needs will
emerge warranting the science and technology
landscape to undergo appropriate changes. Such
changes will push further the efforts for
innovations to meet the demands that the
economy will generate.
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Address by the Guest of Honour
Dr. Anil Kakodkar

Given its role and responsibilities in the
development of a country, engineering is an
important profession. India, being one of the
leading countries in the world, does require
engineers to have the right place and right
authority to manage the affairs of the nation. |
wish the efforts of Engineering Council of India
(ECIl) to bear fruit in terms of proper
empowerment of engineers. This particular
conference - dedicated to all important subject of
innovation- is of course very timely.

We are in the year of innovations, as we move
forward towards the so called knowledge driven
economy and knowledge driven development.
The economic activity has to graduate from raw
material - based economy to manufacturing
economy to technology - based economy and
eventually to Innovation - based economy. This
is an important area which is recognised, but we
have miles to go. |, being a part of innovation
revolution, there are some very deep reasons
where some corrections may be necessary. If |
can use the term “cultural corrections’, it is
necessary to go far it; and | use this opportunity to
talk aboutiit.

| refer to the You Tube video titled invisible
innovations coming out of India by Nirmalay
Kumar. Argument made here is: look at
American MNCs, and look at their innovations
that lead to innovative products. It's a well
researched work; it says the large part of
innovations is due to Indians working there.
These are Indians who have studied in the
education system in India. Then the argument is:
although there is a lot to be done with the
education system of India, It is not the core

reason why we are not seen as an innovative
society.

Let's look at the Indian establishments of these
MNCs, there are many of them in numbers, and a
large number of Indians are working in these
MNCs. When you compare the innovations
coming out of these Indian outfits of the MNCs
with that of their US-based outfits, data suggests
that there is no difference. Whatever happens in
India, it measures to the same level to what
happens in US. Indians can innovate in the US
conditions in US; they can also innovate in the
Indian conditions in India, but they can do it here
inthe USentities.

Let's look at Indians working in Indian entities of
MNCs in India. We find that while the product
innovation here is not at that scale (US), there are
many examples which depict that process
innovation and innovation in terms of
management reforms here are at that scale. One
can be very proud (of the fact) even on that scale
we are not that bad. Indians are no less than
anybody else in terms of ideas. Apparently for
innovations to flourish, we have to create a
domain where ideas flourish, and where
opportunities are generated. On the scale to
measure the domains of opportunities in different
countries, unfortunately, we do not rank very high.

For innovations to flourish in India, we need to
concentrate on creating flexible approaches for
providing opportunities for innovative minds -
those who have been in power, or, those who
have empowered themselves, or, who are at the
top in respective spheres, and who are fairly
innovative and have done a lot on the scale of
innovation. The question is about the rest who
have innovative minds but not empowered
enough. It is clearly the question of creating a

Dr. Anil Kakodkar is the DAE - Homi Bhabha Chair Professor BARC, Mumbai, Chairman, TIFAC, Former Secretary,
Department of Atomic Energy & Chairman, Atomic Energy Commission
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right ecosystem, where ideas coming from any
guarter can be picked up on the strength of that
idea, followed through with the opportunities for
people to take that innovative idea to its logical
conclusion. What is important in this ecosystem?
It is positively oriented leadership which is
confident of itself. The ecosystem will not work if
the leader is not confident of himself; if there is a
chance that she/he will not be supporting the
ideas which are radical, or, which come from
someone who works below her/him. A desirable
ecosystem is that which enables interaction across
the hierarchical verticals. Unfortunately, we have
hierarchy in government as well. Our cultural
make - up is hierarchical in nature, opportunity to
freely interact based on one's own initiatives
across those verticals is an issue, and we need to
create conditions where such things are
encouraged.

We need to have a reward system which
encourages ideas, recognises ideas, and
successfully translates ideas into final innovative
products. The problem here is much deeper; in
order to address this problem, we should look at
our education system where we mentor young
people; by education system we don't mean
schools, colleges but everything that goes in
educating children which includes family, society
and other institutions. Our education framework
is of hands - on capability built through successful
training and apprenticeship. One learns through
hands- on capability different subjects in different
disciplines whether as a student or faculty. It is
important to have activity - based education. A
hand- on training is extremely important, and we
callitapprenticeship training at lIT.

Then hands-on skill development training is
must for everyone irrespective of age, level of
education and final destination one is aiming to
reach. Exposure is required to be given to
procedural knowledge and training. We relate it

to understanding of the procedures, whether you
are able to run aplant, implement project, or carry
out research well. If | am engaged in a top level
research and | am not able to create and do that
research in my own large experimental facility,
there is serious deficiency in me. If we have many
ideas and can't put these ideas into practice, there
isaneed for training.

Higher education is also very important for
developing innovative capability. It would have
to be in some specific disciplines. It is pertinent to
note here that progressive and structural
expansion of knowledge will lead to developing
innovative capability and capacity. The process of
learning should be holistic. If we are able to
provide opportunities to students for all these
kinds of learning experience with including some
real life problem solving exercises in the process,
we will be on the right path towards building
innovative capacity, capability and skills.

Unfortunately today, our education system does
not encourage this. Some body who teaches do
not research, and many who research does not
believe in teaching, they also believe in not
translating research into practice. The aim of
research in India, by and large, is to publish only
papers. Many in industry do not believe that
research can help in tackling problems that they
confront in industry. All this needs to change. We
need to create holistic environment where
education, research, technology, its translation
and entrepreneurship all happens together in a
common ecosystem.

As a part of some work, | happened to visit China.
A typical Chinese university has 30000-35000
students and all of them reside in campus. China
actually does not provide for faculty. They do not
have affiliated colleges, as we have in India. In
China the higher education is carried out in the
university campus. Besides, there are also
diploma and apprenticeship institutes in China.
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The campus area is normally around 1000 acres.
Number of universities in China is larger than in
India. Many of the universities, in addition to
1000 acres academic campus, have science park
adjoining the campus of 4 times the size i.e 4000
acres, where many industries carry out their
research and research - related development. In
China there are more than 300 research parks,
whereas in India we have just one in IIT Chennai.
That is an ecosystem. That is the kind of
infrastructure that we should also have for
creating innovative society and creating
innovations in Indian system. The government of
India has taken a decision to create 100 such
research parks in India. This is an important step
that the government has taken.

The Tata Nano is a very good example of how
innovation can make an impact not only in terms
of commercial profitability but also in terms of
power of an Idea that has been taken up to the
stage of commercial product. It had impact not
only in India but world over. Before Nano came, |
had a conversation with Shri Ratan Tata where he
said *“we are working on a one lakh rupee car”
and next sentence was “l don't care whether the
car is manufactured in 1 lakh or not, for me what
isimportant is that it will change the discourse”.
In Tata Motors the idea generated intense
debate, ideas were exchanged, and the whole
company focussed on this. Everybody got
involved in thinking about what can be done to
dothis.

Our traditional approach to create things in
compartments has to change. Once we task a
system with a challenge and | think Indians are
innovative enough to rise to the challenge. We
need to correct our education system, Innovation
must be a part of teaching and training process
and teaching should not remain confined to just
teaching in classes but actually it should engulf

innovation as well from day one. | think with that
happening, it will be possible for us to move
forward towards innovations.

Address by the Chief Guest
Dr. K. Kasturirangan

The theme of the conference is about innovation.
It is certainly most apt and timely. When we talk
of innovation, we talk of a creative mind which
can produce innovation. Creative mind is not a
prerogative of age. Any one who can
independently think and understand the scheme
of things around can create. Decades back in ISRO
when building a satellite for looking at earth from
space, called remote sensing satellite, many
questions came up. We had to find answers to
these questions. A camera was to be put on the
satellite. There were many questions involved in
this. These were: what size of the camera, how to
build capability which is contemporary in terms
of technological ability of the system to look at
earth at the same time, howv to build satellite of a
lesser weight- actually half the weight of
corresponding foreign satellites-and one fourth
of volume so that we can launch it with our own
launch vehicle, etc. These were some of the
questions. These were not simple questions. It
needed innovative thinking to resolve them. It
was a great challenge to build a camera system so
compact and of necessary optic solutions and
power to take images of the earth from 20 m, 40 m,
and from 900 km altitude.

ISRO was young then, most of the scientists had
only 3-4 years of professional experience; they
had long discussions; and the young scientists
came out with optical solutions, less volume,
powerful imaging, type of electronics to be used,
thermal system to be designed and host of other
engineering activities to be done that goes into
making the camera that we needed. The most

Dr. K. Kasturirangan is the Member, Planning Commission
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striking feature was that each of these ideas that
engineers were suggesting for building the
camera system were unique. There was nho
precedence for this kind of thing anywhere in the
world. These cameras are strategic items you
cannot get them from anywhere; data is not
available from outside. We had to start with the
first basic text book principles and then came out
with ideas which finally resulted in developing
the camera. These were our youngsters whose
innovations gave us the camera that we wanted. |
still remember this, though many decades ago it
was done. And the type of camera that was
designed was the best. Many more innovations
were carried out which were world class. We
must remember that innovations should be
achievable and affordable. These attempts at
ISRO kept this in view while taking up
innovations. ISRO emerged as the world class
satellite systems developer and launching
agency; and with it India is now having
leadership in the satellite systems anywhere in
the world including the US and Europe. Various
aspects of science and technology system that we
are creating in this country, especially during the
Xllth Plan, itis important to keep in mind that we
need to create a broad science and technology
base in the country.

Our economy grew at an average of 2-4 percent
annually in the earlier years of five-year plans. It
has suddenly increased to 7-8% annually. There
was a general recession in the world during Xth
Plan and Xlth Plan. Despite this, we have
achieved 8.5% growth rate in the XIth Plan. Much
ambitious growth rate of 8-9 percent has been set
for the XlIth Plan. We are moving towards 10
trillion economy in 2020.India will become the
third largest economy in the world. What does
that mean? It means aspirations and expectations
of the people are high and the goals are: to meet
the aspirations of the society, promote science
and technology and bring it to the level where it

becomes relevant to the inclusive development of
our people.

We need to bring in paradigm shift in which
science and technology will play a central role in
the areas of energy, water, health, agriculture,
and environment. This is envisaged in science
and technology in the Xlith Plan so that micro
economic development of this country has the
potential to create science and technology which
matches the socio economic development. We
have to look at the kind of money that was
allocated in the XIth Five Year Plan for R&D.This
was 0.9% of GDP. We have spent less than that.
About 75% of funding has come from the
government and 25% from the Industry. We have
been contributing around 3% to global scientific
output. The relevant question here is: how to
improve the position. One answer could be by
providing opportunities for the basic research.

We have set a target for our scientific out put at
5-6% of the global scientific output in XIIth Five
Year Plan. This has been done not only because
of investment but also because of our ability to
generate resources and create the kind of
productivity which will enable us to realize this
target. For generating a strong scientific output,
we need to create a large scientific cadre and a
substantial increase in the scientific productivity.
We will have to fully make use of our young and
creative minds and make them produce things
which ultimately become front ranking
products and services not only for the country
but onthe global basis.

Socio economic aspect is an important
component of science and technology; as it can be
utilised to improve productivity in various areas.
Current productivity of agriculture needs to be
increased both by using conventional technology
and also through genetically modified crops.
India is becoming a water scarce country. Science
and technology can come out with solutions for
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optimisation of water use pattern and recycling of
water. This can be better done through research
and development efforts. Science & technology
and innovations thereof can jolly well tackle the
current environment, health, etc, related
problems. Removing these problems is essential
inimproving the quality of life.

The departments of atomic energy, space, and
defence research have over the years pursued
strategies which have resulted in launching
vehicle, development of fast breeder nuclear
reactor and building of satellites, missiles, battle
tanks, etc. The spin offs technologies that came
out from these departments have been used for
tackling the current environment, health, etc,
related problems. Unfortunately some of the
technologies thus developed by these
departments have not been exploited fully.

A provision has been made in the XlIth Five
Year Plan for the following: to look out for the
innovative component of these developments
which have found its way into other
applications particularly in socio economic
sectors. So it has been decided that mapping of
several of these capabilities would be carried
out There is a room for innovation in these
technologies; and this is how these technologies
can spin off into various areas: atomic energy
can be used in food processing, radiation
technology for cancer treatment, satellite
imaging can be used for finding ground water,
agriculture produce and forestry.

The Prime Minister has declared that in the XlIth
Plan around 2 percent of GDP would be spend in
R & D as against the current spending on an
average of 0.7-0.8 % of GDP; around 1% would
come from public funds and around 1% would be
provided by the industry- both public and private
sector. This represents a paradigm shift in which
funding would be done in R&D. This kind of
funding would enable us to do things which were

not possible in earlier Plans. The government has
given a challenge to the industry — both the public
and private sector- for bringing science and
technology into forefront, and making it into
instrument for the national development.

It must be remembered that innovation would
have to be employable as well as affordable. The
National Innovation Council (NIC) has been set
up for drawing information from multi
disciplinary research, creating platforms for
global knowledge sharing, and facilitating
resolution of IPR issues. The challenge before
NIC is to spread its wings in several states
including Karnataka. Local innovation councils
have also been formed. NIC is encouraging this
development; and it is also encouraging the
states to further create this mechanism at the
local levels. The purpose of NIC in this is to
transform innovations in rural applications.
Some of the targets of the NIC are improvement
of service delivery in the areas of health,
education, agriculture, etc.

As a part innovation initiative, the Finance
Minister has announced last year that a sum of Rs
500 crore would be put under the “Indian
Inclusion Innovation Fund”. The purpose of the
fund is to provide financial support to enterprises
for developing infrastructure for research &
development and innovation in the country. NIC
is also aiming at providing help to micro,
medium, and small industries for creating
innovative clusters to create job opportunities as
well as to improve the productivity. Another area
is broadband connectivity which aims at covering
2,50,000 panchayats for providing various
services to them. The Ministry of Law and Justice
isalso planning to use information technology for
disseminating information about court
proceedings to police stations and prisons. NIC
would promote education. These are just few
areas where NIC is going to play an important
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role. In order to connect all these science and recall that in-house designed and developed blast
technology initiatives and taking advantage of furnace for Bhadravati steel plant under the
new ecosystem vis innovations, the Prime

Minister has declared the current decade as the

decade of innovations. This shows how much

importance country attaches to innovations.

Vote of thanks
Shril. S. Saluja

I am inspired by the views expressed by the Chief
Guest and Guest of Honour which have set a just
right tone for deliberations of the conference. The
theme of the conference relates to creativity
which is translated to innovation of products,
processes and systems for the benefit of people. |

Shri J. S. Saluja is the Corporate Advisor: Hindustan Dorr Oliver Ltd. (HDOL), Mumbai, Managing
Director, SCPL (GC), New Delhi, Member BOG, Engineering Council of India.
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Session Chairman's Remarks
Shri MahendraRaj

The opening session has set the foundation for
deliberations. Innovation essentially forms the
foundation of civilisation. Without innovation
there is no growth, no development, and no
civilisation. What we are today, it is due to
innovative thoughts of our ancestors, and those
who were before us. You have heard about the
power of innovation from the earlier speakers in
the opening session. Innovation is very essential
for any type of growth in any type of sphere may
itbe atomic energy, space, health, agriculture, etc.
The young and seasoned brains are the
innovative material; and such material is
available in our country in plenty. We have to
bring them together and use them for carrying
outinnovations.

In the whole world, most of the innovative ideas
originate from India. Recognising this, most of
the multinational corporations and others have
set up their R & D Institutions in India; and they
are using our young talent for giving them
innovative ideas; and these multinational
corporations and others pass on these ideas to
their countries for implementation. We are
helping them in their growth and hence in
becoming economic powers in the world. There
is no dearth of brain power in our country. What
is lacking is the right eco-system which
encourages creativity and nourishes it into
innovations. It is very important to create this
eco system in the country; and then only it will
be possible for us to realise the dream of
innovations.

Technical Session - |

Session Co-Chairman's Remarks
ShriB. . Singal

While | appreciate the innovations undertaken by
atomic energy, power sector, and industry and
even by the government, | consider it quite
insufficientand dismal. We have along way to go.
Allocation of funds to R&D is meagre when
compared to other countries. Innovations with
this kind of allocation of funds cannot grow. More
funds need to be given for R&D. We need to
generate and register more patents. We should
develop the attitude of achieving things. Students
should connect with the industry.

Keynote Speakers
Shri Harshwardhan Gupta

I design machines! For the past 38 years, | have
designed about 100 different kinds of machines;
all of them from basic first principles without
copying. In today's reality, India is on a steady
road to technological slavery. In the words of Dr.
Mashelkar, the 'I' in India stands for inhibition
and imitation, not innovation. Before liberalisation,
we copied things, but we were so obsessed with
cost cutting that we never bothered to improve
upon what we were copying. After liberalisation,
we stopped even copying. So all the progress
you see today is now utterly dependent on
foreign technologies. In a global scene, our
contribution is zero. This is not changing in
spite of all the recent hype about innovations.

Look at China, it is now a fully developed nation
with largest manufacturing and machine
building base, with large ownership of global

Shri Mahendra Raj isthe CMD Mahendra Raj Consultants Pvt Ltd and Vice Chairman, Engineering Council of India.
Shri B.1. Singal is the Director General, Institute of Urban Transport (1)
ShriHarhashwardan Guptaisthe CMD, Automation Machines (P) Ltd, Mumbai
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mineral resources, mass manufacturer of
communication hardware, and consumer goods.
China now has many monopolies, and is
systematically undermining world's critical tool-
and die-making skills and all sorts of artisan skills
too. China's quality and engineering sophistication
are accelerating at a brisk pace. They are already
dominating the world by slowly and system-
atically making other large nations like us utterly
dependent on them for every conceivable thing
that we need.

The causes of our stagnation in the field of
technology development are many: inability to
scale up any good development, ‘jugaad’
mentality, obsessive cost cutting: “cut cost at any
cost!”, gross inefficiencies, indecisiveness,
inhibited decision-making, perpetually fooling
ourselves, rampant obstructionism, technological
lethargy: “why make if you can import?”,
wearing our poverty as a medal, gross obsession
with entertainment and ornamentation, playing
with words instead of real ideas, lazy naive faith:
“sab theek ho jaayega!”, “India will soon become
a super power”, etc. We as a nation are now
habitually offering instant excuses as a necessary
and sufficient response for our shortcomings.
And we have become intolerant even to the
smallest of valid criticism, etc.

What should we do to reverse this? We are
actually capable of reversing this by moving out
of foreign dependence on all kinds of
technologies, developing mechanised systems
and sensible attitudes for food-processing,
garbage disposal, cleanliness, waste management,
traffic management etc.,, and minimise our
massive losses of resources and work-hours.

We should scale up good change quickly, and do
things better and faster, rather than cheaper and
more mediocre. We should get good practising
engineers (not managers) in direct contact with

young students to inspire them, and acquire skills
to use, design and build advanced machines of all
sorts. We should get out of the jugaad’ mentality
completely. We should cure our addiction to
entertainment. We should stop playing with
words, and get media to focus on technology,
skills, training, cleanliness, civic sense. We
should stop arguing; being habitually optimistic,
and continuously offering excuses and
platitudes.

Dr.P.Chellapandi

Technology cannot be developed by an
individual; it can be developed by collective
efforts of individuals and institutions. The
success of technology has been achieved by
contribution of engineers for the past 40-50 years
and also multiple institutions. The success so far
in the development of fast breeder reactors in
India is due to the same collaborative efforts of
individual engineers & technologists and
institutions. And it has been in the work
environment of full freedom to every person in
the collaborative chain to do her / his best. Many
innovations also came by due to this free work
environment.

Specifically speaking, the factors that led to this
development included effectively utilising the
natural uranium (nearly 80%), consuming the
depleted fuel discharged from thermal reactors,
breeding more fissile material (plutonium) than
consumed, etc. Many innovations were done for
these activities. With large number of thermal
reactors operating worldwide, the limited
uranium available will be fast consumed. On the
other hand, energy supply from the fast breeder
reactors (FBRs) can be ensured over a few
centuries. FBR is very important from waste
management and environmental considerations,
generation of metals such as Cs, Pd, etc. which
have many important societal advantages and

Dr. P. Chellapandi is the Director, Reactor Design Group, Indira Gandhi Centre for Atomic Research,

Kalpakkam, Tamil Nadu.
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can be used. In FBR programme in India, many
industries are involved. | would like to mention
about mission sodium cooled reactor which we
are pursuing. Technology for this has been
imported from France. We have tuned it to suit
our requirement.

Professor E. C. Subbarao

We have been accustomed to meeting our
technological needs through imports. Perhaps
this is due to our colonial past. All these years we
have lived with one idea and this is: why to
reinvent wheel. We have taken up import
substitution, but with minimum in-house R & D
inputs. Competition has become severe. We have
not build first rate research and development
institutions. We do not have Dell labs or GE. But
we do have some exceptions. For instance, Tata
Steel produces the cheapest steel in the world.
This has been possible for them due to in-house
R&D and innovations. Hindustan lever has made
big difference to its operations through in-house
R&D. The Steel Authority of India and Bharat
Heavy Electricals Ltd have also set up their own
research and developmentinstitutions.

Where do we stand vis-vis rest of the countries in
terms of spending in R&D? In India, on an
average, it has been around 0.7-0.8 % of GDP,
which is one third of what, on an average, other
countries spend. So it means that we are spending
very less vis-vis the other countries in R&D. Out
of this, three fourth comes from the government
and other one fourth from the Industry; whereas
itis reverse in the other countries. This has got to
change. We need to increase investmentin R & D.
There is a limit to what a government can do and
spend. Unless the private sector industry and
business increase their spending in R&D, these
figures will not improve. The government is
providing tax benefits to the Industry for R & D

purposes. R & D iscarried out by number of PhDs
in engineering and technology in the country. All
our IITs together produce only 1000 PhDs per
year in India.

If we compare India and China we have similar
population, but GDP of China is on an average
much higher than India. The first output of any
research is the research publications. In this,
Chinastandsat 9.4 %, US 26.5 % and Indiajust at
2.5%. The second output from R & D is patents.
China produces five times as many patents as
we do. More patents are issues for the local
people, where in our case, these are issued to
non-Indians. We should be proud that we are
leading in important sectors like computer
science, engineering and technology. This has
been possible by spending on an average 3.5%
of global R & D in computer science- where we
are supposed to have some leading position.
About 90% of our education institutions hardly
do any research and publish papers. If you have
to progress in R & D, there has to be strong

linkages between industry and academia.

The faculty should spend some time for solving
problems thatare relevant to the country. Enough
reasons are there for increasing spending in R &
D. During the last 10 years, number of muilti
national companies, which are settingup R & D
centres in India, have risen from 50-150 to more
than 760. Reasons for setting up R & D Institutions
in India are : availability of qualified researchers/
consultants at comparatively lower costs, closer
to expanding markets, products can be
customised to local needs, etc. This is the more
convincing reason for the Indian industry and
businessto go in for in-house R&D. Mr JR D Tata,
in the year 1981 when Tata Institute for Research
and Development was being inaugurated, had
said that the mission of this new institute was to

Professor E. C. Subbarao is the Chief Consulting Adviser, Tata Research Development and Design Centre (TRDDC),

Tata Consultancy Services Ltd, Pune
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apply the existing knowledge for the benefit of
industry and people. This should be our mantra
forR&D.

Dr. Deepak Bhatnagar

There is a general perception that the innovation
and creativity is the same thing. No, it is not.
Creativity is a phenomenon where something
new and valuable is created. It is an individual
effort. Innovation is the application of better
solutions that meet new requirements, or meet
some articulated needs, or meet needs of the
existing market. This is accomplished through
more effective products, processes, services,
technologies or ideas that are readily available to
markets, governments and society. Innovation is
much more than invention. Innovation must be
some thing of novelty; and it should have utility.
There can be a big commercial advantage for
innovations. In the West, therefore, Innovations
have been flourishing with the support of
investors who are ready to take risks. In India we
have not developed this culture yet; and we
should think about this. Converting an idea into
innovation needs an eco system. We all together
have to create this system - institutions,
individuals, investors, private sector, and the
government. We must stop looking to the
government for every thing.

There is a pessimism that nothing on the
innovation side is happening in India. This
pessimism is misplaced. The departments of
space, atomic energy, defence research and
development are some of the shining examples of
our innovations; and there are other numerous
cases where innovations have been carried out for
meeting some specific objectives. As | have said
earlier, the creativity is a talent which needs to be
nursed and used. We must not snub our children

for expressing an idea whatever it may be. We
must encourage it. There are many schemes that
the Ministry of Sconce & Technology has taken up
to help develop innovative skills in the young
persons in the country. Details of these schemes
are available on the ministry's website.

Prof S. Arunachalam

Innovation is a process by which an idea is
translated into a good or service for which people
will pay. Innovation should be replicable at
economical cost, and it should satisfy some
specific need. It involves deliberate application
of initiative, imagination, knowledge, and
information innovatively in deriving a different or
greater value from resources - by generating new
ideas and using these in developing processes for
producing better and cheaper finished products.
The 12th Plan given importance to S&T in its
sectoral out look; and we should expect very good
initiatives in the field of innovations happening as
we go along with implementing the Plan.

Primarily the motivation for innovations is to
make money. There could be other motivations
also. For example during war, you may innovate
for making better use of resources that you have.
Innovation is very much required to be carried
out for meeting the current and urgent
requirement, which may have arisen because the
existing products are either very expensive; or
these are not readily available; or there could be
any other reason / requirement. In order to meet
that requirement or because of that reason, we
innovate the existing technology and produce an
innovative product at attractive price compared
to the original product. A product made in the US
has been successfully innovated here in
Bangalore and is being re- exported at almost a
little over half its original price.

Dr. Deepak Bhatnagar is the Head Technology, Indian Institute of Foreign Trade, New Delhi

Prof S. Arunachalam is the Scientist G & Advisor Management, Wind Engineering Division, Structural Engineering Research

Centre (SERC), Chennai
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There comes the question: where are the
innovators? We need scientists, engineers and
technologists, who are thinkers, creators, and
then institutions, which are capable of facilitating
innovations. As a matter of fact, as the previous
learned keynote speakers have mentioned, this is
for what we need to have the ecosystem for
innovations. We need to build this ecosystem.
Besides, we also need investors who are risk
takers in this ecosystem. The policy intervention
is also required to build this ecosystem. We need
to reform our education system right from the
school stage to higher education so that the
system creates thinking and analytical minds. Itis
alsoapolicy issue.

Shri Kalyan Panda

We have heard a lot about innovations. But the
real issue is how to innovate! Innovation process
may include connecting unconvertible,
dreaming, see beyond what's visible, expect the
unexpected, enjoy contradictions, shun
consistency, remember experiments never fail,
mind does. | quote Dr A P J Abdul Kalam who has
said “dream, dream and dream and transform
dreams into thoughts and thoughts into action.”

The innovation pentagon includes platform,
drivers, ecosystem, inclusive (innovation
strategy), and discourse. We should create a
platform and encourage innovations. We
should develop an ecosystem which will
facilitate innovations. The status of R&D in
India, when compared with other countries,
presents the following picture. There are about
140 persons in R&D per million of populationin
India; and in the USA the figure is 465, in Japan
itis 5546, in Singapore itis 5713, and in Sweden
itis 6139. R & D expenditure in India is only on
an average 0.7- 0.8 of GDP. It is 2.61% in China,
3.4%, in Japan 4.53% in Israel. So we need to

spend more on R&D.

Coming to patents filed by the educational
institutes, the IITs of India have filed on an

Shri Kalyan Panda is the Chief Technical & Diagnostic, Tata Power Ltd.
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Session Chairman's Opening Remarks
Shri S. Ratnavel

Unemployability of engineers is a myth. Industry
is not capable of employing our bright students.
Many of the industrial units are not organisedina
scientific way so that our bright students could
apply technology in an innovative way. Teachers
should have charisma. Today you have to accept
everyoneasitis. Ifwe cannot have good teachers,
we cannot have good students. Colleges are only
to train and counter train; colleges cannot make
anyone expert. We should know our ground
realities.

Keynote Presentations
Prof. Man Singh

Science should inspire youngsters. Young minds
can create a lot, if we provide them the right
atmosphere to create and execute. We must create
curiosity in the minds of young students, why,
where, and how should be the drivers. Sustaining
zeal in our young minds and lighting fire in them
should be the mantra. We should make ideas as
analytical as possible. We should make science as
new as possible. There should be hunger in us for
unseen and unbelievable mysteries. No survival
is possible without science; survival of creative
thinking is action. Science comes out of thinking,
reasoning, rejecting, and exciting and enjoyment.
Madam Curie saw blackening of paper by
pitchblende radioactive mineral — Uranium; and
thus was radioactivity discovered. Pierre and
Marie curie discovered Plutonium and Radium in
pitchblende — uranium ores- in 1898. This was
perhaps the beginning of production of atomic
bomb.

Technical Session Il

Science, as a web and wheel, always moves
forward with newness. Keen observers of a
phenomena and deep response thereof led to
scientific discoveries such as theory of gravity,
heat energy of steam as mechanical energy to
move machines, horse cart developed from
observing cruelty on animals, etc. Sir Jagdish
Chandra Bose observed life in plants. Benjamin
Thomson discovered thermodynamics.
Pythagoras saw in a fallen tree Phythagorean
equation and geometry. Transportation of huge
stones for Egyptian pyramids through Nile River
is in fact wonders and thunders of science, and
myths and mysteries of science. Science is a
creation of new life; sometimes it makes life
better. Science transforms ideas into realities.
Science is the most action-based subject. Scientific
invention is like ablock buster.

Innovation cannot be created by pressure, but
only by passion. We must create this passion in
us. Albert Einstein has said that “imagination is
more important than knowledge”. Knowledge is
limited, whereas imagination can take you to
places. For making young people science and
technology leaders, we must inspire them; excite
them for being enthusiastic and enjoying. It will
develop science, engineering and technological
skills in them. Thought process is the foundation of
invention and innovation. World's longest road
journey was done by Bertha Benz wife of Carl Benz
which revolutionised the automobile industry. If
you observe day- to- day processes you can also
develop new ideas; and you do not need a separate
lab for this. Innovations will come only when we
create suitable environment for the creative mind.
We should make innovation as usable as possible.
We should lay a foundation for creativity by

Shri S. Ratnavel isthe CEO, Sceba Consultancy Services, Madurai and Member, BOG, Engineering Council of India
Prof. Man Singh is the Dean, School of Chemical Sciences, Central University of Gujarat, Gandhinagar
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reforming our entire education system. We
should also protect our intellectual property
rights.

Prof. GajenderJain

The academicians should play a role in
developing creativity and innovative skills in the
students. This should be made as part of the
engineering curriculum. The duration of
engineering course should be increased from the
present 4 years to 6 years. The first two years of
the course should be of common subjects. This
used to be the practice in the past; and we should
return back to this practise. Further two years
should be of specialisation in the branch of
engineering which a student decides to study.
The 5th year of the course should be devoted to
multifaceted and multi disciplinary education
including management economics, communi-
cation, etc. In the 5th year of the course, practising
professionals from different disciplines should
also be involved in teaching, as the case may be.
The 6th year of the course should be of internship
inan industrial unit.

Prof. RathindraPrasad Lahiri

Since the Vedic times, Indians have shown a lot of
potential. We have got many philosophical ideas
to create many things which other people have
followed and progressed. In Rig-Veda, we have
got the formula for making water from hydrogen
and oxygen. We were first in the world to
introduce zero; first to make iron, etc. We are the
first ones to say that moon has got water, whereas
the high technical resolution cameras of the west
could nottrace it. We are doing marvellous things
in some areas; while as in many areas we are
falling behind. In the human happiness index,

India's rank is 135 in the table of 187 countries. It
has been proven time and again that our human
resource is bestin the world; and it should be fully
utilized to achieve the desired objective. When we
can develop technologies abroad, the same can be
developed indigenously, get patented and then
sold to the world.

A reference was made of Dr Jagdish Chandra
Bose a short while ago in the conference. Dr Bose
had a small house and still tried to have alab init;
he experimented on many things in this small lab;
and as a result, he made a significant scientific
contribution. If we have the will any thing is
possible. We need to develop strength to excel in
any given situation. How can we become
innovative? We should have passion for
understanding the basic sciences. We should
have passion for innovation. We need to inculcate
this passion from birth; and with the passion, we
should also develop high moral values and
professionalism. We should build eco system for
innovations to flourish. Innovation will result in
new development new projects. We should use
our knowledge to innovate and solve the
problems of the nation. We should make
ourselves strong and ethical persons which will
lead to strong society. Transformation of whole
society into ethical one will lead to more
transparency, less corruption and proper
utilization of funds.

MrsPooja Tripathi

The areas of education are primary, secondary,
and higher education. Then there is distance and
vocational education and training. Higher
education includes general stream and
professional engineering, medicine and
architecture, apart from traditional I1ITs,

Prof. Gajender Jain is the Chartered Chemical Engineer and Management Consultant, former Chairman & Managing

Director of ' Goel & Jain Technochem Pvt. Ltd.'
Prof. RathindraPrasad Lahiriis with IGNOU

Mrs Pooja Tripathi is the Associate Professor, Inderprastha Engineering College, MTU, Noida
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polytechnics, etc. Higher education system in
India has emerged as one of the largest systems in
the world, which can be seen in the total number
of institutions and student enrolment that we
have in this system. Among professional careers,
engineering is the clear preference today in India.
Private sector is playing a key role in education,
especially in professional higher education.
Distance and vocational education are playing
equally importantrole.

In the Indian higher education system, there are
certain loop holes due to rural urban divide,
excess gender inequity, and large difference in
enrolment ratios of various communities. Higher
education and vocational education are typical to
India due to the advantage of demographic
dividend. India has the advantage of having the
highest youth population in the age group of 25-
37 years. At this average age, a person can start
her/his career and go on working for many
years.

It is very heartening to see the importance that is
being given by the government to bring in reform
in higher education system including higher
technical education. It is high on the policy
agenda of the government. Likewise vocational
education and training are also receiving
attention of the government. Various private
industrial units are tying up with academic
institutes. We have a MOU with Infosys. A lot of
key areas have been identified by the government
for making higher education system futuristic.
Some of these include financial innovations,
innovative use of ICT, reengineering the research,
thrust on vocational education, various
regulatory reforms in education system. Though
these trends indicate a very good picture for the
higher education systems, we are failing
somewhere; and we are still not able to meet the
future expectations of the stake holders. We have
many educational institutions in the country in
number than any other country in the world,

hardly any institution among these features in the
list of leading institutions in the world. We must
think about it; and identify the reasons for this
and try to deal with them.

Quiality of higher education in India is not that
good because of the shortage of faculty, poor
infrastructure, etc. In pursuit of better quality of
education, ever increasing number of students is
going abroad for higher studies. We must think
about it and find out what is lacking in our
education system. We need to bring in required
transformation in our higher education system
for motivating our students to study here in
India. We must take appropriate action in this
regard.

What is the need of the hour? We also need to
understand the factors affecting growth of
education in India, particularly higher technical
education. Then we should bring in a holistic
transformation in the education system that can
sustain us in the global knowledge market so
that India takes full advantage of its
demographic dividend. Who are the
stakeholders who are actually involved in the
higher education system? These are institutions
that provide infrastructure, faculty  which
impart knowledge and students who are the
knowledge seekers in the system. We must
improve our learning environment where all
activities, as required, can be done in a very
conducive manner. We must transform
behavioural pattern of our teachers. Our
schools should have a clear vision and mission
which should be of transforming education and
training into activities for improving
substantially the performance of students,
develop in them innovation skill, and also
prepare them for dealing with the
environmental challenges.

To meet ever changing technological gaps,
innovative pedagogical practices (IPP), which
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provide students with information processes, ShriY P Chawla
handling competencies and skills, encourage
collaborative and project- based learning, address
issues of equity, and redefine traditional space
and time learning configurations, should be
adopted. For this, the information, communication
and technology should be utilised appropriately.
Most important aspect of teaching learner process
is to transform the role of teacher from the
knowledge imparter to a knowledge chaser.
She/he has to keep himself updated to find out
what are the latest ICT technologies which are
available that it can be included in curricula so
that students get the real life feeling that they are
really working inan industry.

Innovation has been defined very aptly by the

As an academician, | feel that while the
government is providing a lot of support- both
financial and directional - institutions/
universities, this support is not enough and
directed to right places. The government must
have a re look at its support policies. The
government policies should also lay down clear
roles for schools outside their school activities
which should include tie ups with industry,
support groups, NGOs, voluntary capital
investment firms which give funds to
institutions providing education for coming up
with sponsored projects. What should be in the
curriculaand how it has to be imparted? Thisis
very important. Factors which play an
important role in innovative pedagogical
practices are human beings, infrastructure,
internal and external factors of organisations.
The first and foremost important human factor
is the head of the institution i.e principal/
director/vice chancellor. It is clear and proven
that if the head of the institute takes interest in
any of the project/ activity it is successful and
itgives good results.

Shri Y P Chawla is the CEO, Skill Enhancement Initiative Consultants and Vice President,
Indian Institute of Plant Engineers
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Concluding Session and Panel Discussion

Session Chairman's Opening Remarks
Shri Chander Verma

In order to make session more interactive, more
time will be given for questions and answers from
students and delegates who are attending the
conference. After these opening remarks, he
invited the panellist to speak for about five
minutes each; after that the session will be thrown
open foradiscussion.

Dr.S. Pal

| have worked with the communication systems
of Aryabhat. We needed a design of a system that
was to be installed in the satellite. We checked
with some of the western countries, they quoted
Rs 57 crores for the job. We made the same
system in less than 2 crore with the devices made
by DRDO as per our requirements and the weight
of the system was 37 Kgs. Nobody in the world
did it. The weight of the system has been
improvised further and brought down to around
7 kgs. Thiswas due to innovation.

Mantra of ISRO is “If you know what you have to
do and you know how to do it, 80% of the problem
issolved. For the balance 20% you have to slog for
80% of your time, no book gives the solutions, you
have to find it by observing and looking here and
there”. I have followed this mantra for 42 years of
my service. When we started developing antenna
systems for Aryabhat there was no precedent;
there was only one book available on the subject;
as you know, nobody will become expert with
that; now plenty of material is available. Good
policies are good on the face of it; but they are not

effectively implemented. We have not
standardised our education. There is degradation
of our education standards. | was told that
students strength has come down in
technological universities; students are opting for
deemed universities because they are giving
guarantee for results. There is no need for tuitions
in engineering colleges, because engineering
itselfisan innovation.

Our mindset needs to be changed regarding our
dependency on the west. What they can do, we
can also do it. Our atomic energy, space
programmes, etc, are the examples before us. We
should not blame anyone, it is our industry's
mindset which is why it goes to the west and
spends money there; the same can be done in
India at one quarter of the money; we can do it
here, and we will do it better. They spend dollars
there; and it can be done in cents here. It is said
that the Indian engineers are paid peanuts, and if
you get the work done in peanuts why spend
dollars for the same work?

IT has brought prosperity to us, no doubt, but it
has not brought innovations. There is no single
software that we have developed which is 100%
innovative. There has to be a paradigm shift in
our thinking and our mental attitude both at
government, industry and education levels.
When we buy a system from outside, we accept it.
But when we develop some system, we have to
undergo all the quality tests for the system which
are designed by American/Europeans for
making it suitable for the Indian conditions. Still
that system is brought which will not work here.

Shri Chander Verma is the Chairman, Continental Construction Projects Limited, New Delhi, Treasurer, Engineering

Council of India, Chairman, Construction Industry Development Council and President,

Consultants

International Council of

Dr. S. Pal is the President; IETE. Former Prof. Satish Dhawan; Professor, Senior Adviser - Satellite Navigation (ISRO) &
Distinguished Scientist, Associate Director, Chairman GAGAN - PMB & Programme Director Sat.-Navvigation- ISRO
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We have to work for India; and we have to work
in Indian system. We have enough experience,
expertise and infrastructure for this. When we
design certain things and file it for a patent in the
US, itis very easy for us to get it. | have got many
patents in the US and Europe, but it took me 8
years in India to get my patents. After I left ISRO
then only my patents were accepted. The Patent
regime must be overhauld.

Computer is only a tool which everybody is
using, why do you want to do BE in computer
science. Every engineer should know to operate a
computer. We can do specialisation in some other
subject. We should have standardised books.
There are agencies like AICTE which are looking
into it. They are interested in changing the
syllabus. We have to change the mindset that we
cannot do innovations. The only thing that we
have to do is innovations. Indian conditions and
requirements are much different. We should
develop technologies which are practically
useful. We should develop a system through
which a farmer can talk to a scientist and tell
about her/his problems rather than go for video
conferencing. This will help farmers to improve
their productivity.

Dr.R.P.Verma

Innovation is derived from the Latin word
Innovas which means renew or change.
Innovation means development of new customer
value as it goes to the market in the form of
products through technologies, services, ideas,
etc. Ability to see change as an opportunity and
not as threat is what makes the difference. If
somebody developed acomputer we should see it
as a challenge and not competition. Innovation is
customised if it results in developing a product at
a cheaper price or equivalent price which meets

the need of a customer. Innovation differs from
invention. It refers to conversion of novel ideas or
methods in to useful applications at affordable
cost.

Acquire the basic knowledge (whatever you
study now at graduate level), assimilate this
knowledge and apply it when it is required. This
is the key to success. Knowledge is not useful
unless you are able to apply it. Experience and
expertise also plays a major role. Mathematical
models serve as aids. You understand theory and
maths behind that theory. Much software is
available for the same. Dedicated and diversified
teams should co-operate and not compete.
Corporate R & D is necessary for absorption and
adoption of foreign technologies. Absorb and
adapt is the latest mantra. We should develop
technologies which should be cost effective,
especially through innovations.

Dr.V.K. Gupta

I am working with the association of overseas
technical scholarship — one of the largest
programme in the world done by Japanese
government to promote technological
innovations under overseas development
assistance programme for the last 40 years, and |
have been associated with the organisation for the
past 35 years. There are 80,000 participants in this
programme. Out of these, 50,000 are from India.
We are working with companies of all sizes
including the companies which assemble
products for large companies. We are helping
them to look at small things; and the whole idea is
to change developing mindsets, change the way
you look at things and work for perfection rather
than accepting somethingasitis. We should leave
“chalta hai” attitude. We believe in perfection;
and perfection leads to innovation.

Dr.R. P. Verma is the Consultant - R&D. Formerly : Petrotech Chair Professor, IIT Delhi, Executive Director & Head - R&D,
Indian Oil Corporation Limited and Chairman - Indian Oil Technologies Limited

Dr.V.K Guptaisthe Advisor, International Institution of Technology & Management, Ahmedabad
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We are helping the organisation in remote areas
like smbhalur where people are only 8th pass and
they can only make soap. They have now
developed 1000 innovations in the plant; and it is
one of the best plants in the world. They got
excellence awards. This is because of very small
innovations here and there and nothing big,
nothing huge, no large technologies inducted by
those people. Thisis the way and thisis notdone
by consultants. It is simple and it works. The idea
Is to motivate people to come out with new ideas
and put these ideas into practice. Here we
produced soap by asimple friction machine using
motor power. A small innovation put together is
the key to technological innovations. Mind
should be clear; unleashing is the first starting
point for all of us; we know too much that is one
problem; we should leave what we know and
start from scratch and once we learn the process
the change happens. The Maruti Suzuki has
become profitable over the years by making small
innovations and adopting them into their
processes. These small innovations have made
them the leader in the market.

It is better to do one thing and do it properly
rather than attempt 1000 things and achieving
nothing. Itis our zeal and zest put together which
really creates excellence in whatever we do. Do
not worry about the quality, quality will follow?
Everybody should adopt the policy that
“whatever little I do, | will put my heartintoit. To
each one of you God has given a unique gift and
recognise it and use it perfectly, don't get carried
away by what your father or friend has said, but
follow your heart. That will take you to much
higher places.

Shri Madan Mohan Sangal

Innovation is a key to success in every field
whether engineering or any other field related to
human life and development. Innovation is

possible with encouragement and liberty in
developing technologies. Look at our rural roads,
these roads are generally very bad because a low
priority is given to their maintenance and
improvement. The connectivity of our villages for
the overall development of our rural India is very
important. It is the question of civil construction
which involves investigation, survey, design,
construction, and maintenance; and the success lies
in minimum cost and time overrun for a road
project. In this area we appear to be lacking behind,
though we may claim that we have the best civil,
electrical and mechanical engineers. It is not the
case generally. Itis here that we need to innovate.

Fortunately, the government has introduced the
Prime Minister's Gram Sadak Yojana (PMGSY); it
has brought a sea change in rural areas. If we visit
the country side of any part of India, we find an
improved connectivity and in turn development.
Innovative ideas have been introduced in the
PMSGY Scheme- both in the original content of
construction and maintenance. We are aware that
to what extent we adhere to morality, given a
chance we don't forego to do wrong things. In
PMSGY scheme an innovative clauses were
introduced whereby construction agencies were
required to provide quality construction, and
maintenance of a project completed under the
scheme was given to construction agencies(s) for
5years.

There are some areas in PMGSY which needs a re-
look. These are audit, dispute resolution, etc.
Though independent retired senior engineers,
who had not worked in the state in which a
project has been built under the scheme, were
empanelled as monitors for quality audit, still
there have been some cases where retired senior
engineers from the very state in which a project
has been built under the scheme were also
empanelled for quality audit. This should not
have been the case for a proper quality auditing.

Shri Madan Mohan Sangal is the Consultant, Former Director and Chief Engineer, UP.
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The quality audit is also becoming stale and
outdated. One of the best options for quality
audits to be more effective and efficient is to
undertake itin a programme mode with sufficient
time from the beginning to end - design to
maintenance, and not to give this job to local
retired senior engineers.

Another area is resolution of disputes, which are
unavoidable in construction. My experience in
dispute resolution is that more than 50% of
disputes occur due to indecisiveness. We do not
take decisions in time, especially in cases of
variation in many parameters of a project, dates of
extension required, etc. Delay in decision making
lead to huge claims. This should be addressed.
For this, a mechanism needs to be created. The
alternative dispute resolution mechanism - which
means disputes are resolved without going to
courts- also needs innovation for making it
effective and efficient.

Discussion
A Delegate

We have been working for some time on how to
improve water level system in the country,
especially in rural India. We have done a lot of
innovative work for this. We can get back to the
canal systems what it was 25-30 years back by
simple idea of de-silting, which was to the extent
of 2-2.5 metres. This was there about 25 -40 years
back. This would imply that the catchment area
will be much bigger during the rainy season. The
rain water will further percolate to the basement
which will raise the water levels all over the rural
land. It is much better way of doing it than
interconnecting of rivers.

Shri Chander Verma

| appreciate the suggestion. This needs to be
viewed within the frame work of government
policies, political climate and other related
factors. The states will also have to be consulted.

Shri Mohan Mohan Sangal

Every state irrigation department takes up the
task of de-silting of canals and funds are allotted
for it. We are working on the system which
facilitates proper utilization of funds and it is the
responsibility of the department, public and all
stakeholders to perform the task, as required.

ShriO.P.Gupta

Many universities are coming up in the country
and only a few are of highest standards? We
should develop a university of highest standard
which will take up innovations. Many patents are
listed every year, and a very few patents continue
because there is no law to check piracy? There is
no value for Indian things; people think foreign /
imported goods are better. We have to get away
from that mindset. We should create awareness
about the Indian things.

Shri Chander Verma

In India, we can invent a product which is more
efficient and cheaper. But you cannot change the
mindset of the people towards imported goods. |
fully agree with Shri Gupta that we have to
change our mindset. We have to learn how to
market our products or patents. It will take time
to achieve success in this area. We cannot have a
university for it. It is our own thinking that we
must change. | think that the people of Japan,
Korea and Germany are much more mature and
smarter than Indians. Of late, Indians are proving
that they are no less in any field to any one any
where in the world. The only difference is that
whenever you compare something you must
compare an apple with an apple, otherwise it is
notafair comparison.

Regarding transfer of technology, we have taken
up many joint ventures; we have set up
companies overseas in construction and
consultancy field. We have learnt from these
ventures many things including transfer of
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technologies. We have even bettered technologies
and moulded these to our system. If you see any
defence procurement, you will find that we have
started indigenizing defence technologies also.
Our policy in this regard is very clear: if we buy
any thing from abroad, whether itis an aero plane
or any product, we allow imports of knock down
kits only up to certain point, gaps in this are filled
up here.

Dr.R.P.Verma

The government plays a role in transfer of
technology through policies. In the year 1987,
ministry of industries brought out a policy which
stated the import of lower and medium
technology is allowed subiject to its absorption
and adaptation plan is also developed by the
importer. Now thatwe are apartof WTO, there is
no restriction as such for import of technologies.
What we should do now is increase our spending
in R&D - both by the public and private sector as
well as by the government; and whatever
research we do, it should be for high-end
technologies, and for innovations of the existing
technologies for their improvement; and all this
should be of world class, as | cannot say today
that we are doing R&D to make technologies
suitable to the Indian conditions.

Prof Man Singh

We should adapt a practical approach rather than
theoretical for desilting of canals. | agree that
there is no nodal body which facilitates patents.
An innovator cannot become an Investor.
Industry should come out to facilitate the
innovations because an innovator cannot bring
the patent to commercial level. There should be a
mechanism in the country for facilitating
commercialisation of patents. We are very
capable and creative country, the need of the
hour is to take up the challenge and create
awareness.

Dr. V.K.Gupta

We should try our level best to create awareness
regarding innovations. We should not blame the
government or any other body for not
recognizing your innovations. Rather than
blaming the system, you should try to create
awareness within the given system. Everybody is
working in the same system. It is onus of the
individual to showcase his/her talent; and if you
do it in the right manner, you will definitely be
appreciated; and you will get respect and
recognition which you deserve.

A Delegate

A distinction should be made between jugaad
and innovation. The jugaad is the need of the
hour. It is the improvisation done under unique
circumstances and, therefore, itis not likely that it
can be repeated.

A Student

We are blaming technical Institutions for not
encouraging innovations. The question is: how to
integrate technical institutions- innovations and
industry? Once we finish the degree, we are
looking for a job in the industry; and we are not
interested in innovation. As an engineer we are a
product; we are trying to market ourselves for a
job; we are not inclined towards innovation. This
is the problem. We must find a solution to this
problem.

Dr. Harshavardhan Gupta

Innovation is simply what is obvious once it is
done. We need to change focus from industry to
individual practicing engineers, who are
available, and a suitable mechanism needs to be
devised for interacting with them on a regular
basis so that the innovative spirit is maintained.
There are lot of engineers available for sharing
their knowledge and expertise with young
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students / graduates and if regular interactions project management. It deals with audit of
are arranged, it will help in encouraging construction project management for construction
innovations.

APanellist

Practical training is the only solution for
improving the state of innovations in the country,
lot of engineers are having the potential, but due
to lack of congenial environment they are not able
to get into this field. Practical training will help in
giving different perspective to thinking and
encourage innovations.

Col. K. K. Chitkara

We have gone through technological
innovations. Using the technology, | have
developed E-book which is easy to disseminate.
We need to work on tools for measurement of
performance. If a product is produced, it should
be quantified and the performance should be
measurable. We need to ensure that the product is
delivering at its optimum capacity. For example
the CAG use auditing tools for performance. If we
read the guidelines for evaluation of PP projects,
it is a book in itself, which is worth reading. We
have Indian standards now for construction
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E Technical Presentations

AT L A

T Aol cal inodations lm ek,
HEEiss pect and Frospeal

Briefly about us
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T Aol cal inodations lm ek,
i et and Prospest

In reality, India is on a
steady road to technological
slavery!

a. Retrospect

i

LR P

VWhat's a "Developed’ nation?

« Working, clean, refisbla, afficiant infrastructurs,

» High degres of indusir alizabion,

+ High |levels of indigencus Research, Diesion
Engrearing 2nd Bevelopment in al fialds.

« High levels of all citizens’ profassionatiam, wel-
haing and eomiort

+ Gleadily Incraasng salf-sullickncy in lEohnologies,
machinas and hi-tach prodiicis.
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World after WW-2

« Jopan, 3. Kores, T awvan, Malaysia later Branl
China, 5, Africa, among olhers, raced 1o athieve
Daveloped” Stabus

« Europesn Mabons raced o get back on Ter fest
after the devastation, Look at Europe taday!

« LESH and LS wentfinto space and o the moor.,

« AlltFess and mary more naficns solrsly becams
first world pabons i the lagst 55 ears

How did they do it?

« Japan, Koran, Tahan, Ching ek sharted ooprying machines
e tednclogies from e moes sdvancsd o

o AL of them quickly lamed e imdaniing enginesanng
principiaa of whek they were copying, end starisd
PR ONIHIG wpop Bem on e YAST and ascelaraling scale!

« How 7 By invifng professicnals and acadamics fom al
cuer the workd and quickly leaming fom fhem

The Result?

» Seuf Kores Dacama the workd's langest and bast
shighidkder. taicing many enownsd Westen shippaids o
[ a

* Japan avamook and mak ovar S erdra worid's slacronic
inidussiry

« Communit Russa werd inh mace belos the LIS

« Tamen bacame tha enfine warkd's machine-ioal bukisr and
glebally thiatened machine-tool ndustry

+ Thailnd and Malayda now accoumt o almaes! Al of tha
wahfs migrochip and mompuler herdwers produschon
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And what did we do in this pernod?

« Befora ibaralization, we too copied things, but were
5o cheessad With "eost Gifing” hal we never
bolhered to IMPROVE upon whal we were copying.

+ After liberalization, we stopped even that
copying!

Technological Innovation? In India?

« 0na world soale, our contribution Bl today is
ZERD, given olr ¥ast numbers of enginesrs;
however much we may fool ourselves othe
conary.

+ And this scanario i NOT changing, daspits all tha

« 5o today, ALL the "progress” you see today is rescant fiype anout ‘innovation’
now UTTERLY dependent on foreign
technologles of various kinds,
1] .1
e et e et
I's even worse! Look at China!
. + The newest Fuly Daveiopad Malion in Ba word
+ The Western engines of Technologica Innovaticn® « Leigest manufacturing and mechine-bullding bese.
are slowly ksing 5!'&.?11 &5 fheir economic and - Al resady ot vesed ol ror st rrneteks of ek
demographic scanarios charege, production of communication aquipment. consumer goods,
« Go, seon we will have no one 18 toieam from, besides creafing many other monopolies.
aven I we now wand o sfard, « Bystamatcaly undemireng world's crucial tool-£-dis-
tsing @il ol sons of artisan akils
= Ghina's qually and enginesming sophisticabon is
ecoslarging at & Hinding pacs,
2 r
M A e e
Is this the Game Plan? b. Causes of our stagnation?
1 Inabikty te scake up any good develapmeant
2 irificabon of Jugsad mantslity
Al we need oo o dominale the world = o endays 3 Oleshe oost-nutilng (et ey onsd A0 o)
our edvarsanas by slowly end aysiemalicaly making 4. . Gross inofficiency
tham uttarly depandant on us for svany aonceivabie 5  Indecisvenaes T inhibition
thing they need B Papatually loolng ourseies
T Rampant chetructonism
B Aversion I iachinedy B auormation
8 Techactogcal Iethargy: Why make f pou canimport?
fri | o
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c. Prospect?
10, ‘Waanng aur poearly and squmor as a madal; “If's ceay ta

be poce and fthy!” « Tachnclogically (discounting ALL Sforegn’
{1: Craex chnassion with oo idrmunt end cenamentuion dependence} we are quielly 1aling behind farfher
12, Fhoyig wilh werdis: o st for v Kass and farther, and faster and faster.
13, Lazy, naive faith: “Sah theek ho jayaga’. ndis will soon * Earber werasize his and Iake quck and sflecive
becoms & Supempower’ acton, (he balier § 'adl ba for aur lang-larm s

14, Formver cflorng inctan| seoses as necessary and
sullcient response o our shosicomings
15, Intelerancs even bo the smallast of velid eriticams
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d. Remedles?

Sesale L goce] change quickly

Do thineges battar and laster rathar than cheapar and mare
madinc

(ol procisng sngmess in corfinung dinl sonbac adils
=i d=ntn

Acquire sils o use, design and buld agvanred
machinas of &l sors

Completshy gatdul of thes papasd’ mentality

Reduce addicion o erderairmant

LT L S

7. Eiop playing with words,
B Stan ke oue woaid

8 GalMadia %o focus on enginsenng, skilis, lining
Claariiness, ovic sen s

10, STOE argung, barsg habsbaaly cpdmists, and aflenng
BaCiEes

Linbass wie ged serjoushy sbwmed aboul cur fubues baing bleak,
Wl rt chanpe.
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Design and Development of o . g
Sodium Cooled Fast Reactors: P""mple of Chain Reaction
Current Status & Future Directions “*-..m

P.Chellapandi
Outstanding Scientist & Director
Reactor Design Group
Indira Gandhi Centre for Atomic Research
Kalpakkam, India

Engineering Council of India
10t National Conference on Technological Innovations in India -
Retrospect & prospect
November 29, SCOPE Complex, Lodi Road, New Delhi -110003
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Innovation and R&D in Indian Industry —
Time to Leapfrog

Tata Research Development and Design Centre, Pune

= Intreduction

= Early Period
- Tarhmology rpors
= Impoet Subslituton
= WYiniimeam BRD Facilighag
» Exceptional Exarmpley
- Tars fpead
Hindustan Leves
SAIL
BHEL
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PRED Personnel and Budgets " RED Personnel and Budgets

« RED expandituee as % GOP & very low for india . Lange share
aff O buchpt Trovm Geoneenmant, Basiness provickes less.

= Govemment R&D mpendrures goas b Govt. laks, DRDO
AR Sndce [F7%0, DAE §11%], =1e.

o Mot asoughincentives farinokaery o spene on RRD

= FAD Fovsanned per milllioo population is wery lewe for incia,
compared Lo Mpan, Scuth Kores, U%, and even China.
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Mumber of Ph D, Enginesnng and Technology

Papufation GlPip Mo, of Phibs'in
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(Zo0%) 2010 Fecheodogy

LISA
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o Clrrent Statusof Ph.DsinIndia
* FewerPh.Dsin India relative to population and
GDOR
v Chinasurpassed even L5,
* Weare crawling.
* Our 7 IITs graduate 1000 Fh.Ds only

* Ph.0. - Engineering te Scienceratio is
- 14 in India,
=>2:1n Japan
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Pahlications & Patents - Cutput from Research Publications & Patents : Dutput from Research
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& ain reason lor hall the boapital beds with patients wik

water borne diseases
* Highest cause for Infant Mortality
= Four Milion Chéldren die every year with Diarrhea,

= oo
Filtar butsd it Rice Ha sk Ailv IRHAL middly mealibb w st

S st iy eeecled

brmgale b bmreog y, s b s el la g
L heivai By A5 gnd R,
Filii yogslsc ol Toe T 390 P BI0HH i 3000 11w of matey
mry e et "

Mils

Mi'a Famals Gap

e wl Fuminlas

14

‘35 a0 e 240
a5 Sh4 FL M
22 pa1 343 248
1] 5E 542 217
L by (e i b Saiceddly, 0 i B0 e Fumal Popiul e
LT A -

November 29, 2012 ¢ New Delhi q 52



10" National Conference on Technological Innovations in India - Retrospect & Prospect

N
9

K1
(ay
&

u('
»
.

e Bole of Literacy In Development

e 1gan 1986 60
LEwmaiy % az0n aan =m0
Pé#rcapiza lsceive
[IGLE-1 1 BS54 55134 TS
LRH nn 5
314 33 WO

-y T e

e Adulr Literacy

Problems with Conventional Approachto
Adult Literacy:

= Shortage of Schocls and dedicated Teachess
= Pawclty of Funds
o Lackal Infrastnetim inchuding ICT

-y R e =

B Computer fased Funciion LTeracy CBFL

Innovative Approach - Computer Based Functional
Litermcy (CEFL]:

& Target audience — Warking dults who Can speak
thetr native language but cannot read oF write,

= Tateach reacling ln 30 to 45 hours

* Leverage Technology, deplovable guickly any time.,
any where,

& Mesd toresd anly 500 Basle words te meet claily
Tumctional needs.

* Lise fpmniliar local folklore g, puppets.

-y e

# Spread of CBFL

Pire Inchar Languasges
= Bengall, Gujarat, Hindd, Kannsda, Marathd,
Ciriya. Tarmil, Telugu and Undu
= Mire S1ates

Andhea Pradesh, Tamil Madu, Madbya
Pradash, Maharashtra, Uttar Pradesh, Maw
Rajasthan

= Jails, Industries (ACC, ITC, Goa Shipyard atc.)
Beyond Mational Bowndanes
- S0oUth Atrica

Crefhi,

= Recent Developments - CBFI

* {BFL expanded to include
Wirting
Arftmetic
Lo.now 3 rs are avalable

-y R e

w GOAL

*  R&Dand Imnovation rooted in India shoukd reacha
stage when Indian companies include in their annual
repor;

Petants ebaained and capledtad daring the year.

The fraction of curront sarsingy desived from peodect wiich ths

company was nod pendeing 1 pesrs spo.

Braards fur insuwaliom and B0

Aulles Az sdemic Link s
s Indiang in India cobdmg probéesms facimg Indian socisty
will lead to breakthroughs and will Bring dus recognition
o Irdia

* Roadmap:
Tachrlogy BBncvsims - Ingnssiong - Busines: Modsl

-y T e o
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Technologicsl lnnovafions in India -
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Innovation @ Power Sector

innowvation Process
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Power Sector update - India

LA
TATA

Innovations in Thermal Power li‘lﬂ'i-!
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of Upgrading & Like Estereon Reonnkmcdy o astieg Sian Tubises
o Enovgy waeang Technodngees i Gead Bred Themnal posser statom
&4 uEEr g T aicy | =

S Eneipy smang chnologe b ool ived TFRS

ol IR C'van Taghimidogs

wf Thesgnof Hoo ey ins aahenged heel Rened ey

FAFA FOALE

i g e I P e Bt

i g e I P e Bt

Supsrcritical, Ultr-Supes Critical {USC) & aw Suparrritical, Uhra:-Super Critical {USC) & aw
Advanced UEC Technaology TATA Bdvanord USC Technodogy TATA
O improsermenis n Shaam Ganermtor Teechaokgy o IrrpeowemeTis m Seamn Turbne =
- [ g thar sl e porlacn anmngemonT = B hypd Caler caging with sulal casing spll = Diginum
K B mxca el @i cosllices i e By ssiem Sas an 1Y mmwmwmm
* i ™ s = Watwinal seslopmart  CR1ERCHEY Sy R high
® WA DA DI mmperaies conpomnis ikl bl ol and oo

BALERIG | o wup et to fuso cal it of
oDaTA |

L]
= hcirer ooing spsien- HP B P canng o Tock wal

= hobvaned bhado peofile and bieds poth beohnokigy -
IO ) e vl sy vy i Lt sl en)

* Oigppiopmart of opima Bs1 shge Dlade Tamikes -
ik o an len sy Ewass

Technology Upgradation in Tharmal Power Plant ﬂ

Relerences for USC Technotogy T
Wa Gan Qw03 Chisg TATA

FAEA |

e T
5
1M BT i
i Saq Beo Creied
Fur g il L
o
x

November 29, 2012 ¢ New Delhi q 55



10" National Conference on Technological Innovations in India - Retrospect & Prospect eo&LJ

Upgraded Brown Coal Procass [LICE) uﬂ;ir.

U Lnge Iechnamgy et sporaces kgl by
aHecraiy rampving e mesars s © Coml -
Oy deRaaiarTeg” ot

O sy 1 e il vl ], i B Pt
m 130T ondar 10-F95 Bar oessung
sepambog e sy cibs Fom Be ool by 8
el g md Bt Sying sl Invpe i il

B M obe Seel L B Ea lesdng suppier o
mchnology

FAF#A FOAT
r] J"_ & i @ e I P ey ecRor

e

U FAgh smdadbely  desl  [WF0lem o bigher)
chmacrg ] Ty secEss spacking and hedh oo
aMecang coscion M ocy

O Meviag Bediods Eledicsleb: Peopbity (MEEF
Bresthy bick Soeorm By nemevneg e coleciad duwd
\Eing oty brishes and mioeatie coliecing pales

O S50 Collacton parkvmarasn ieganiass ol Fe d

B ] i -
:'_'"__:.._"'_Ir i = ]
. i l e
| et 4= 1 @
i '-L__:.-' | gy -

FAEA FOALE
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Engineering Colleges fail Industry Link test
: BICTE-CI Study|{Ref-Hindustan Times,
Delhi, November 03, 2012)

Oinby one i every five established engineering colleges
im India is in synergy with indwstry, a joint survey by C
and the govarnment sugeests, fuelling faars of a
disconnect that threatens the employ- abiity of the
countny's yauth,

0n ascore of 100, 19% of participant engineering
schaok secuned even 46 marks in the sunvey conducted
by the industry chamber & AICTE, India’s apex technical
regufatar,

"It is & big worry, AICTE chalrman 55Mantha said,
calling the findings a * benchmark™ The surveyis
the first comprehensive effort to analyse the
quality of linkages between the country's
engineering schocls and industry, e sald | Marntha
added.” The results will help us understand where
we need to intervene.” India has over 3,000
engineering schools, and the survey looked at
those which kave existed for at beast 10 years, OF
the LO70 schocls , which are at least & decade old
E are approvad by the AICTE 156 responded to the
anline survey conducted in September.

The findings buttress evidence that Is fuelling a
growing concern within the government, and a
thame that Rahul Gandhi has identified as kay- how
to find jobs for India’s vouwth. India has the largest
under 25 population in the workd { 540 mn ) which
the government has long spoken of asa
demographicdividend. But of late, concermns are
growing over if this number could turm intoa curse,
' Findirg gainful emplevability for the vouth is a
priority to prevent them from picking up guns,
"junior minister for human resource development

{ HRD § Shashi Taroor said on Friday.

HRD minister MK Pallam Raju and Jitin rasada
Jother junior HAD minister, have also spoken
about bridging the gap between higher

education and emplovability.

University system not producing well-
educated graduates: Shashi Tharoor,
id on Mand mhber5,2012

Mew-Delhi; Liniversity system not producing “well-
educated” graduates to mest needs of Indian
companies; giving an opportunity to firms to enter
the sectorin the “guise™ of training, minister of
state for higher education Shashi Taroor sald on
Monday. He also said that the national education
policy inthe past has been out of step with the
items.,
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" The majaer problem remams that cur naticnal
aducation p-p|ii:.l in the past has remai ned aut of sfep
with tha time. Where a& countriesinthe Middiz East
& China ate going out of their way to W0 foreign
universties to et up campuases intheir countries,
Inclka turned away many academic sulters who have
come calling in recent years,” he sald.

Speakingat a two-day Higher Education Summit,
Tharoor sald ¥ Companles are entering the highes
education spacein the guize of training. Our university
system simply is not producing well educated
graduatesto meet the needs of indlan companies
ma,&l-ll

The HRD ministar said there will be no need for many
Indian studeats to go abroad to study if good higher
education institutes were sel up in the country. © We
will also work towards putting our reform agenda
back on track,” he sald.

Tharoor said there i 3 propesal to establish 50
centers for researchin frontier areas of scence,
designinnovation centers in different universities &
also research parts of 1Ts & other technical
Iinstitutions.” If finally established, it would tranform
the research ervironmentin aur country,” he sakd

Tharaor favored expediting setting up of Natonal
Mission for teachers and recommendations of the
Marayvana Murthy Committee and the Kakodhar
Committes besides increasing the spending of 2 %
on research. The minister said with the ranks
educated unemployed in the country swelling in the
absence of adequate employment opportunities,
there is possibllity of thelr falllng prey 1o the
activities of terrorists and Maaoists.” We must give
them a better chance of employment throwgh maore
and improved educational possibilities. My
messageis it is time te let a thousand educational
flowersto bloom,” ke said.

He said aven though India with 621 universites and
33.500 colleges has one of the largest network of
higher education institutes across the world and second
im terms.of student enrofment, our gross enrofment
ratinafl 18.8 % in 2011 s stilf less than the warld
average of 26 %, He said there was nead to develop
higher levels of education & skill develocpmentand an
crvirpnmentmust be oreated in wehich not onby the
ecamarmy grows rapiadly but also enhances good quality
empiayment, Tharoor said as ndia aims o grow a0 8.2
ter 8.5 % GOP, the country neads ta invest in educatian
and help toimprove the guality of education.

H-ererrln_g To 3 tew World-class mstitutes ke HTs & 118 and
samne colleges, the minister sald, " There are still lshands o 3
sea of mediocrity.”

Cilirg a LGC survey 1,471 colleges and 111 universities, he
sgid 73 % of the colleges and 53 % of the universities ams
fiound tobe of mediam or low gualty, He also said that a FICC
survesy has peveabed in 2009 that 64 % EI'I'IF'I-G'.‘EI‘S. are -~
sarneeahst satisfiad” wilh the guality of new graduates
coming of engincening institutes. The mimister lamsented that
spending on education i andy 1.22% of GOF, against USAT
3.1%a0r South Eorea'’s 2.0%. He akso sald that the studant-
teachor matia in India was 26.1% against tha glabal avermge of
15.1%. He waid the rapid expandion of higher education sector
has a0 lad to shortage of faculty.

= Basiches better training & imparting sott skills,
managemant institubes must ensure better
interaction between students & industry, This
would helpin conveying the expectation of
industryta future managers. It is nacessary to
hawer the skill et that companios ane looking for,
litd alurpnus Meel Shah said ¥ | always wanted to
understandvarious aspects of the business , which
| could mot have achieved with a technical degree,
Wha:égnt after imvesting 2 wears in MBA from a

reputed schoal was fruitful in terms of momssy bul
there have been many mare intangible gains &
henefits. "Recrulters beliove that while MBAS ape

better at rnaking presentations & negotiating

terms of employment, they shoukd be open to
unleaming, be self motated & have an open
mindin ardar ta ba more q'rrl.|:||n-'5|i|:||d.=
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Faculty crunch hits Indian Edu.system
(Times of India, Ahmd. August0d 2012)

* TheIndian educstion system =from schoal to highar

education, including 1T & M3 —is plagued by a
rmassive manpower crunche Imthe case of higher
education, 42 Central Universities with sanctioned
faculty strength of 16,602 have 6,542 vacancies.
Fifteen TS have 1,611 acandes against the total
strempth of 5,082 faculty positions, Thirteen 1S
have to fill 111 vacancies out of 6358 pesitions. Four
WIT s hawe abmost 50% vacancy as 104 out of 224
pesitions are vacant

= NiT'sacross 20 statas have 1487 wacant of the total
4,251 positions., Even less than a decade old Indian
Imstitubes of science Education & Rasearch with five
brasnches has beea afflicted with faculty erunch-131
vacandies out of total strength of 5148, But it is the
sehool education that is facing the real heat
Throughout the cowntry there is a vacancy for
12,58, 0 taachars in primary & upper primany
schicols. WP leads the way with 3 12,00 vacancies
a%alln'st the sanctioned sl.n-.ﬂinh alf 818,000, Bihar
with 2,652,000 & West Bengal with 120,000
vacanciesare alse notin a batter position. For its
size, Chbakt saarhhas 62 466, KFP has 53,000,
Gujarat has 11,695, Karnataka has 18,253, Dalhi has
10,074, Andhra has]5,379 % Kerals 3,013
vacancies, " What o pitlable siuation exists "

State has more coaching institutes than schools
[ Ref:- Times af India, Ahmedabad, 06-09-2013 |

Gujarat has 10,000 secondary & higher secondary
schoals .

The number of coaching institutes, howswver, has
increased to 15,000,

The role of a teacher today has changed
drarmatically froim what it was only a few decades
ago . The change has added new alameants to the
student-teacher relationship. Emotional bonding
that existed a few decades ago has been replaced
by professionalism.

How to tackle this grave situation of
faculty crunch at all levels of education

* From the abowve data it seams about 35-40%
posts are vacant ot majority of places from schoed
level to top levels of HT'S E IIA'S.

* |n that situation how is it possibie to have mone %
of employable than the present one of 20-21%1

« Dwer & above the less avallability of qualified &
trained people there Is always shortage of funds
hath in Gowt, run institutions & pelvately run
institutions. Due to this also the situation
becomes further eritical at all levels of education.

The available solution of this faculty
crunch problem at all levels

I India we hawe a big pool of practicing professionats
at all levels, They are either retlired from their active
jobs or having their own practica at present through
out lndia & are available m order 1o solve this
prabbem of facklty crunch et all levels econamically.
AICTE & ECH shiould work togather & make it
mandatery for all educational institutions whather
Gowt. run or Privately run at all kevels toemoloy
mirdmum 33-35% faculty from practicing
professionals either retined o hawing their own
practice at present from a big pool as per il Ne. 1,
above, Thiey may be available gither hanorary ar with
minimum charges per month.

= ECIhave to work very hard in this direction in tha samia
manner as the Engineers Bill | which isat a very
advanced stage of considerationin the Ministry of HED,
the same way ECI should prepare the complete list of
practicing prafessionals at all India level whether
practicing at present or retired including B.5¢% ,
enginears, other professionals etc, & may take halp of
other Government institutions for tha same & submit
to the Ministry of HRD for further action at their end
far enforcing & making mandatory to employ at least
33-35% of this awailable pool at all levels of educational
institwticns, This will help In doing away with faculty
crunch ak all lawals,
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Inarder to achieve success as per above AICTE &
ECI have towerk hard te change the present
"MINDSET" of Academia at all levels of education
fowards Industry & Practicing Professionals &
bridge the gap between them at the earliest.
Therefore, integration of industry & academiaisa
st at all bevels such as revision of teaching
methodology & syliabi, exchange of facutty,

technology transfer ete, in order to make Multi-
faced & Multi-dicipline education.

Synerpy between the industry | academis &
practicing professienals of variouws professions en
a regular basis,

= \We have to consider the ever changing needs of
the country, economy & society which demands
change ineducation of old functional paradigms
because prevailing academic practice do not give
the scope to be looked from * user driven” rather
than & discipline perspective, Therefore, thers is a
wider view that the education sector should not
remain in the hards of Government but it should
be free enterprises with minimalintervention.

+ Special new methodologies need to be developed
ta teach the teachers & education should be
based non the ronsensus of academics, industry &
practicing professignals,

Further Ministry of HED should not enforce on
educational institutions to work on no profit or
no doss gt all levels of education but should leftit
an them kow | They would like to run their
institutions so that they are in a positan to
employ best available talents as their faculties
from both academia as well as practicing
professionals & come out their own sylkabl with
irimal i ian MBI i
should be free rprises which s able io
deliver, which the current admin-regulatory

petablishments have not delivered,

= A mentos should be a bilateral thinker, an ideal
mentor- mentee relationship” By BETSKA E-BLURR.

= "The true sign of a gond teacher ks a good student
because MENTOR-MENTEE duos who share their
experiences of learning from ach other”™

= The relationship between a mentor and mentes

has paved the way forward for many successul
caresrs.

= lgyour teacher your triend too! With formal

barriers between teachers & students gradually
diminishing, the new age teachers can helpyour
child grow mentally stronger.

ENHANCE YOUR
EMPLOYABLITY
OR
OPPORTUNITIES
FOR SELF
EMPLOYMENT

THE INDIAN EDUCATION
SYSTEM HAS TIME AND
AGAIN BEEN CRITICISED FOR
THE SKILLS IT INCULCATES IN
ITS STUDENTS AND THE SKILLS
THAT CORPORATE EXPERTS
LOOK FOR.
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THE NEED OF THE HOUR IS TO
BRIDGE THIS GAP BETWEEN
CORPORATE NEED FOR SKILLED
MANPOWER AND UNEMPLOYED
GRADUATES AND
POSTGRADUATES, THROUGH
STRUCTURED ASSESSMENT AND
TRAINING.

TEACH HEAD HARND SNE HEARTS

* "Judgea tree by its fruits,” waid the preat teacher
of Palesting . Iudged by its fruits, our current
cducation systam has failed miserably,

¢ & new type of education Is neadad, an education
which zhould ba related to life, real life.

= funeducation which will not merely develop brain
powees, but an educathon which will gave 3 triple
training of the head, hand and haart.

Rererencas-Dada ) B Naswant Vaswanl Mission Bune

TRINITY STRUCTURED TRAINING

DEVELDFKIERT OF PERGORAL TNLLY

Innovative Courses

= O, traditional courses of “MEBA" progra mmes

ara "outdated” and "not encughin a highly
competitive marketplace,

= W cater to the burgecning new industries and
plug the demand — supply gap

= These new courses are likehy to be more poputar
then the existing anes and should anhance
employability or oppartunivies for self
employment.

= These new courses will lead to good placemenis
and impressive pay packages too,

Internati | Aw

* Bestlury Award for interface Between Academia snd
incListry o heghsar Eccation wing by GT L innovatien
Council at the summit held 3t New Delhs from fuly 13 fo 15,
21

* Tha hitlative of bringing Enginesr g studerts i Gujast
faca to Face with tha raal [ife lssuas of Miomo, sall and
moeed e @b rp cs | RESKAE S phas E.'llrm:l recognitionat
thie “Wiorkd Education Summit 2011

* TheGTUIWCE Chancelior b, Axsha ARRRrwad 210 "The
idea af GTU innovaticn Council is 1o reesdle passion for
inrawation in the yowng minds, encoumage them and mase
themithe rts of change. The Inikstive need not be
Imited ta 1he state but !ﬁ::ﬂ b spread throwugh India

COLLEGES NEED TD ADDSRESS THE SKILL-GAP ESSUT AND
TAKE STEFS TO COREECT IT BY LIPGRADING AND ADDIKG
T THE CURRENT ACADEMIC CONTERT. THEY GUGHT TD
PROVIDE & PLATFORM TO ENASLE THE STLADENT
COMMLINITY S "LEARMNING THEQUGH INTERACTION'
BETWEEN THL £Ca,DEMIA AND THE CORMORATL WORLD,
STUDENTS MEED TRAMING I INCUSTRY-SPECIFIC,
FUINCTAOMNAL AND BEHAVIOURAL SKILLS: AND
SUBSEQUIDNT EVALUATION TO MEASURLE THEM PROGRESS
IN THE TARGETED SKILL SETS. AND CORPORATES SHOULD
BE ABLE TO ACCESS, DvALUATE AnD SELECT "READILY
EMPLOVABLE" TALENT IN & COET-EFFICIENT MAMNER.
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THIS WONULD RESULT IN & TRIUMPHANT SITUATION
FOR ALL CONCERNED, WITH COLLEGES UPGRADING
THEIR FACULTY OR COURSE CONTENT AND
FROVIDING BETTER PLACERSENTS FOR ITS
STUDENTS-BOTH OUALITATIVELY AND
QUANITITATIVELY-WWHICH WOULD INVARIABLY LEAD
TOTS ERAND ENHANCEMENT, STUDENTSGETTING
EMPOWERED WITH AN IMPROVED EMPLOYABILITY
QUOTICNT THAT WOULD RESULT IN SURDCESSFUIL
AND SATISEYING CAREERS; AND CORPORATES
BEING ABLE TC EMPLOY AN EFFECTIVE WORKFORCE
OF THEIR CHOICE,

= 1 Making industrial training mandatary for all
EnEinesring students,

s 20 f br i i

multi-disciplinary education system should be

adopted for enginearing.

3. Present engineering education be made maore

industry specific.

4 Diploma engineering education be reformed &

wincational engineering education system at tha

workers level be upgraded to standard ten plus
e educatianal level.

5 Present four years period may baenhanced [0 &8 years
period for a combined depree of TWBBRE" at all engineering
imstitutions. The first three years will be far general
Ef'lﬂi'l'IEEI'il'lg Tor all branches ol enginesring including ong
menth werkshop training after first year, bwo months
imdustrial tradning after second vear & iz months industrial
trairings in second hatf of thied year, After three years if
some ana waldld bke to leave without specialization he
may leawe with diploma in genaral engineering onby .
Others may pursue the Fourth vear m oo specalimtion
branch of enginesring . At this stage also if soma one
winuld like 1o leawe ha may leave with degres in specialized
branch of engineering . Others may parsue the fifth B sikth
year from row onwards & may be awaaded the combined
degres of "WIBRE' after sixth year | which means bachelar
of management & bachelor of enginesring.

* G, One yearinternship mandatory for all passing

oul students 5o that they get industry exposure

before they are handed over their degree of

"MBBE",

Presently, engineering or management education

in the country is by & large theory based only .

In ardes to improve efficiency of engineesring &

i nagement graduates there is a need to make

internshipa mandatory part of engireering &

management education in the country,

= An MBEBS course of 3.5 years Include one year of
internship, in the same way one year internship
alse shoukd be there for & & year course of MBBE,

Syllabus Of Common Engineering

First Year

¢ Papernn Subject Tatad [Md | Miarks|IRLD)
& 1 heathiematics e u) Gh.ETH
. 2 Physhs 1 Bh.GT %
. 3. Elertrical Engineorng 100 Bh.AT 5
= 4 |gat Engings 1H: 6T %
" L applied Bechanics 1K B A,
. b Emgmacring Drawsng 100 ah.ETH
w 7 Inzrganic Chembsiry 1040 5B
" B Practical's [Pl Ing.LH] 30 b B
] 8 ‘Workshop & Sessipnal 2040 Bb . ET%
- RecordsEic.

= 1f il Enginesnng 100 B %

Svllabus Of Commeon Engineering Of

Second Year
o Paperne  Sabgect Tokal (M) Marks(lst.0)
& 1 Flathsmatics 4 ) BB T H
« 7 applied Mechanics, Hydraulics 100 BEATH
] 3 Elecirical Erg=naaring ina bR BT 5
= a Hgat Erginmes 1oH} BEET
" 5 Physical Chemiskry 1EHE G
. B Wlachine Dirassdng 100 BhETH
s T Drgamc Chemistry 1L (==
" # Practical [ PhyChem & Inog Chem 200 Gh.ET
] 8 Practical Degarec Chemistry) 100 =L
- 9 WarkshopPractios B Hydraulics 125 BEETH
" 1 Sesissnal HecordsEic. Lir &6 T
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Syllabus Of Commaon Eng. OF
THIRD- YEAR

= Paperno,  Sabged
| Ecoromics &

Total (M) Marksitsi.On

ACCOURTIE 1EHl BaAT
w F Appled kpchanics i n ] BE.BT %
A Metallurgy of
. Enginearing Matariale 100 EEET %
& 4 Practicad's
L] {Tech. Analysis] 1000 [
+ § Industrial Traening
. | Six hilanihs | ] CEAT %

Syllabus of Fourth(Final) Year
Specialised Branchi B.Ch.E )

Papes no,  Subeot Total |85 Marksit )

= 1 Flidel Birchgnies, Snragei Mo Dprn HH S AT
. 2 tbawy B Hoal Transde: Opsrretion 104 BEGT 5
= T weal Taansks - Focds, Fuinacss & W oC Lhb [
5 4 ProcEsses ol Drgani & Morganc Chemicss LOD BE6T %
& § Thermodyromics (11s] B BT
= & B ipmask, [e=igry & Dramieg A0} R
s 7 Binini=s Monapaminl, Orp. SilPsov B 100 (R
& & Wharks Conmtraction g BEETH
B 2 Prachical | Chem.Eng. Fleid Mech BT, E0D GRGMS
& 18 Practical § BYdss & Mo Tanstir Ogwr | 10 b5 BT
L] | Vimnicnal Rcords B G ERR

1 17 Projact Bepom M0 EEETH

Khoon Pasina & Practical Training

= First Year:-

= Dne month hard work in warkshops of college
namely Faundry, Machine-shop, Carpentry-
shop,

= Black-smithwhich we feel we utilize regubarly
I Gl Careers

= Second Year;-

= Two months training in Chemical Industry
which we feel any one of us had taken
serfously but finished some how or others.

* Third Year:- Six months in some Industry

Syllabus of fifth yvear of "MBBE”

= 1. Infirst three months of fifth year instead of

academia faculties only pracucing professionals aof
that specialized branch should taka classaes for
different subjocts with actual case studies & dug
participatien af all the students ka different groups .
2. In next nine manths of fifth year only soft skills
such as finance management  accountancy, project
Mmanagement, investment management, marketing
ctiguetta, law, table manners, inter-persannel
behawor, communication productionete. with actual
case studies may be taught by academia & practicing
prafessionals onlyin order bG cover theory a5 well as
practical aspects of al| the <kills.

6. One year internship mandatory for all passing
out students so that they get industry exposure
before they are handed over their degree of
"MBBE",

Presently, engineering or management education
in the country i by & large theory based only .

In order to im prove efficiency of enginesring &
management graduates there is a need to makes
internshipa mandatory part of engireering &
managemant education in the country,

An MBES course of 5.5 years include one year of
internship, in the same way one yvear internship
also should be there for 8 & year course of MBBE,

At presentin our country in developed state lke
Gujarat, Maharashtra, Rajasthan, Tamil-Nadu,
Andhra, MPetc, are haying more coaching institutes
tham schools, This indicatesthe clear preference of
students B parents for new "gurus’ who have
supplanted the gurus of classrooms,

In the age of cut throat competition, studying in
classrooms is notenough . Earlier, tuition tzachers
were a luxury that onby rich parents could afford but
now they are sought sfter even by middle & lowar
rmiddle class parents who burms holes in their potkets
to give that extra cdge to their wards. By following
ne systarm the situation may reverse
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MONTHLY GROUPS [SUBJECTS)
L. Obsective 1. COMPANY FORMATION, COMPANY
T0 GIVE COMPLETE KNOWLEDGE IN SHORT DURATION REGISTRATION, R O C WORK,BANK
OF FIVE MONTHS (ABOUT 250 HOURS OF ACCOUNT,PAN NO., INCOMETAM, FB

EXPOSURELTODIVIDE THE TOTAL COURSE OF FIVE
MONTHS INTO FIVE DIFFERENT GROUPS. THIS
GROUPING WILL FACILITATETHE PARTICIPANTS TO
SELECT EITHER THE TOTAL COURSE OF FIVE MONTHS,
IFTHEY ARE ARLETO SPARE THIS MUCH TIME ON A
REGULARBASIS OR THE PARTICIPANTS MAY SELECT
THE MONTHLY GROUPOF THEIR CHOICE IN WHICH
THEY HAVE MAXIMUM INTEREST AND WOULDLIKETD
ENHANCETHEIR KNOWLEDGEIN THOSE GROUPS.

T, FINANCIAL MATTERS (INVESTMENT
AND TAX PLANNING),ACCOUNTING,
FEASIBILITY REPORT, PROJECT
FINAMCING VAT, CENVAT, PROFESSONAL
TAX, MUNICIPAL TAX ETC.

MONTHLY GROUPS [SUBJECTS)

2. COMPANY LAW, FACTORY'S ALT,
INDUSTRIALACT, LEGAL MATTERS, EXCISE
MATTERS, SERVICE TAX MATTERS, EXIM
POLICIES{IMPORT & EXPORT PROCEDURES),
LOGISTICS MATTERS, COMMERCIAL
CONTRACTS DOMESTIC & GLOBAL,
INTECTUAL PROPERTY RIGHTS SUICH A%
PATENTS, COPY RIGHTS, TRADE MARKS,
DESHGN & KNOW-HOWL INTERNATIONAL
LAW ETC,

MONTHLY GROUPS [SUBJECTS)

3. HUMAN RESOURCES
DEVELOPMENT,PERSONNEL
DEVELOPMENT POLICIES,
PERSONALITY DEVELOPMENT, BODY
LANGUAGE,ENGLISH SPEAKING,
COMMUNICATION
SKILLS, ETIQUETTE, TABLE MANMERS,
INTER PERSONMNEL BEHAVIOUR,
INFORMATION TECHNOLOGY( L. T.
RELATED KNOWLEDGE) ETC.

MONTHLY GROUPS (SUBJECTS)

4, PROJECT PLANNING, PROJECT
MANAGEMENT,COSTING AND
BUDGETING (UNIQUE PURTA SYSTEM
OF BIRLA'S), PROJECT COSTS CONTROL
DURING PROJECT EXECUTION,
MONITORING AND DEVELOPMENT OF
PERFORMANCE CRITERIA ETC.

MONTHLY GROUPS (SUBJECTS)

5. MATERIAL MAMNAGEMENT, PRODUCTHOMN
PLANMING AND CONTROL, PRODUCTICMN
NORMS FOR SMOOTH AND TROLUBLE FREE
PRODCTION TO PRODUCE QUALITY
PRODUCTS, QUALITY CONTROL MORMS FOR
TESTING / AFPROVAL, POLLUTION AND

ENVIRONMENT CONTROL, MARKETING AND
AFTER SALES SERVICES.
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Factors effecting the adoption of innovative
pedagogical practices using technology: Indian

university perspective

By

Pooja Tripathi

Assoc Professor

Inderprastha Engineering College
Affiliated to MTU, Noida

Indian Educaton Stooctune

The educetional structure n India iz generally
refarecd 1o as the Tan + Twa + Three (10+#223)
patem, The first ben vesars prosdde unciferen Gated
penaral education for alf students. The +2 stage
elsg known & the higher secomdsry of senior
secondary, provides for differentialion ke academic
and vocationsd etreams and marks the end of scheal
echucation, In +3 siage, which involvas collegs
eciication, the shudend gaes & higher studies in his
chioaen feld of subject.

{Ailp heieesy Pighareducaioninindia, com]

[nidum Educarsn Sorocmre

g pn - s . Sl I
e L ——
i '
TR B A L R
[ s rbEn e e
ﬁ s Toreany I P - o e T
| I - i [Pateiey v

Huzher Educanon Tn Indi: Camenr

SCENAIN

= Thes Jadian Figher sducsbon
Karpasd in N moikd i8 Do
shHan amirckran

= SlhuSaniearmkent n hgher edeseion had iy s
Hau o Fem pnars with enginmenng being The chear rebsen o amang
profa R Beon pl Coiiss

o Tra grivale sacton reas plased & ey ol n Ihegoiwih of T Pagia|
wfycainn pywlam aspecoly in srari highen sducalkn

o [Dislmace @i lan and vocalinsl FEiceg e giown o s sn
apoiiank roe @ inda s ledany educshon syskem

=« Th Indan higher edocsbon system sae s rom a lage npl-urtan
diwide in m&::ﬂr megsty and Rge Aferences in GERS N
wHIE GOTHTRD

w Mg o e e Bl el o el i b B 1Rzl Lo IV i
thad 'eaminng ki ciwidared From 3 wrgabiyah

oo o hich o oct ool dr do o
SR Qg

hay ewwiged a8 one of Lhe
srsmibar of el hoten s ot wol o

ta
[T

Crromcth aned reforms i Higher educanon

It & heariening to see that higher education reforms
are high 4n the agenda af the government with
emphasison ¢ ian, incuson, and excellence as
thee pillars of higher sducation

Lots of key ar=as have besn dentifisd for m the
Indian Higher Education system fubse ready such 2=
Firuancial mdvation, Irnmovaive Uss of Informaton
and communication Technologies (ICT),
E“ngnn:.lam Hasaareh ThiS! o0 Yoo atanal

Echuc & Traimpa (VET), and various Reguatsry
Feforms in edusation system by the ndian
pavermment

Issues regarding Higher Educanon

= Though these trends communicate a positive
pecture, the Indian higher education systam
ails fram significamt structural shotcomings
and faces huge challenges in meeting future
expeclations.

= Despite having more higher education
institutions than any ather country in thea
world, hardhy any featura in the leading

institufions in the warld,
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Issues regarding Higher Educanon

» Cuality of higher education in Incia is
impacied by shorage of faculty and poor
infrastructure. However, India's education

tem is h-un?ged down by the fundamental
Ileng.es access, equity and gquality

w In pursust of better quality educaton, an
increasing number of Indian sludents are
studying abroad

[rams formation regquored m Higher
Educaron

» Thenzad of the houris to undarstand the factors
that are effectng the growth of the Edusation n
I,

= Thereis & need fo kring a helistic rapaformation n
the Indian Higher Education gystem such that it &
sie to sustam the existanca in e ploba
knovdedge markel so Inda can muly reaize he
prophesized ‘Demographic Divdand

II'I".'-! !-l".'l.'1'l'l|._'['|l'-2:.r VLS !-JI.ILiIL: .|1-JI|L|.I.T‘":

& Dheoboaal chorew @ s ouprand sl somplen sl - dynanire pooses.
Tvelvlng e rmslirmaiks of Tascbary Bk el Faineas,
Chamgrs i e alyesl’s idomiiy,
e s o el e e T
# bMlacy rogarchors deal wiis e waly of fcters mosiag or mhiabng e
axces o sductional chengs i pesend Folla 2000 Kawkr md (azhk
AW, ifically wah mhbioa in [ICT Bezer md Mclnghiin 1974
Mlaload smd Schiller, 1995, Melaughiin, 1913 Seme snphmos
capasbidreanl st &al dic amie b nles |.'u Gy = T T T FE T
Ll vl & i el b ke g areaaad ke of chaay b e dreekoe sl
.-uum-:l wl e odad 1T peboroond. |9 Tyack vid T nban, PR ghan
W Ukl mmgessre the st Tidor el thee s by which s s
o wikd the dimrasd b chempe {Lorta, YT Laew, 19000 dreblony, |61
Hall el Phosd, 0BT Sill odprs enandiss the poanrihe i of G -,.J--Ju
P dadigwd 1o flwe ||r'-|-||.r||'lllrI il KT hbtald el (Vo danl
Ik [ ¥ i - 3 5 n i 5

i k =
L

[hirenseh the wse of Innesatve
pedagogical practices

It is defined as pedagogical practice s that
promote active and independent leaming
processesthat provide students with
informaticn-handiing competencies and skills,
enceurage collaborative and project-based
lzaming, address issues of equity and
redefing traditional space and time leaming
cenfigurations (Mioduser ef &, 2003},

Configarasi nol Factnme anvedveal in inmirative o ilsgrrgnicull

Prscisies T ] eedymidigry

Factors effectmg Tnmovatrve pedagomcal
Pracrces

Mainly:

« human,

infrastructural,

organizational,

internal,

exiemal involved in the application of
educational innovations using technolegy.
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& major factor in the adopsion of charge is the

Instition Princlpal (Fulan, 1398 $arimn 1953}

Skudies found thak prn|ul:bi-rncm“3 the prrrr:pals
sipport wers n‘rr.m: likedy ta suce

Enm:lpals irvatvement indicales l:ha'l thl: ull:uu:t E-

eng laken sarioush. and it habs o recitin

material resaurces and E a# I_I'lhfﬁh.
2001 Barman and McLaughin, 18774 h addition. the
principal or leader of the project ez the wision,

=
which clarifies the joint goals for the banefit of tha
ctaff and allows recaunca
alocadon 1o ke conducted in Tie agreed drections
[Rosenholtz. 1888, Meler, 1855}

Teacher

Teachere are an additonal mpostant factor in the
intraductian of changes in schoala Teachers'
resistance may be fhe resull of erEucoesshal
pravicus axpenences, lack of adequate rawarding,
conlradictory messages. Tear of the unknovenand
prassur of dfferent inferest groups (Fullan, 20075
Thensfore, rezesrchars oaim thet teacher training s
aital compenentin the inroductian of iInnovation
and imprevemant in institutions. (Goodlad. 1991
Sarason, 19830

Insttutional Stoucture

WY ROUL e 0 Clanege i L SO000E MPaCiiE i OF BEs D]
aral [ETEHLE G el e TTiEn

ﬁﬁ?ﬂm{m L ARTAnA (rooees. CAN OO | S

Wl warvhs ol ek i sl ol b and specss, esle
= pﬁlmmh}:m-ﬂ“\dm
n spacec whaion o KT, 8 oo ecer fo iy promolion of
S e o e nlr'i'.-bn'.l.llrllmm Farihaas
farmrsof rlmb-u'nf:-:vrl b sohodl pvirlatfe b studeris ard

I:Puqu I'ramii.rm'lr-nl:ll'
o] On pamed ol procws % s and
ﬂnﬁb“lhhﬂlﬂldﬂ-nﬂ.lﬂnﬂ I
edunatongl eseeky and D, 20511

e,
oy motnaal a5

al WO @ora is Frsulle ! and sl be acooespsdved
i pesd gl Spprt | Polgrum and Andaison. 1995

Crpen Organtzabional System

o COROERANG CF L1 IAIUoN I B ORE OV AN Rt spaleswih

pegr L kil “d‘li"hi-..:lumﬂ-lul dflewi B aolega e @
ar dstood nbonaan Pt e s Faraensas of Shae ey i [
i abickent Giian, 3000 - Bcheanch and Fullar $505)

:m..wl il En hmmamlm HMIEMEMW
P e, o mhﬂlj.lhml'l o | il A
{0 p _moiteam hossar, cducrannnl saraene L Ess

= rrbcrnl changa v bycomng mong comspra g s o
i?u . wak ther erpiemerdsicn demann i ﬂrﬂummﬁrﬂ.
m’ﬂﬂﬁ'ﬂﬂfﬂﬂflﬂm o wed 3n 5 lipe vaneny of resoliTes. AL the
mmnimmﬁlumﬁwmmmmuﬂ an

Leg Lol

oEnaHis, 5 RGNS Babie e

SRtz Bl PeconalFieoy 1R perkenance | Fulian, 2081, Chbilon

2EH | Hifhc-ﬂhulmp-:nlnwu temaln sHompis 0 siugy o
reElotion of edecal

genesatian deeslopmenlacd
wnodatians wilemphass on the faclons o¥ecting thess processes

Recommendabons

= Theneed of the how is to condion the mind of tha
wouth to work herd, to behavs wal and sdhare to
high standards and far this thay should be groomed
by the parents consstenty. whda shills can ba
faLght easlly afitudes end general knowledioe
cannol ba faught

= Wears required to devalep a conducie cultuns tha
CONVETTs The amogance in 1o humanty | the
wiak i In be strength. desperabon 1o emeging
bops. Loves and respsct to hevs minimicsd the
conflicl and happy minds are enjogng the process
a5 ey Ses e goals Deing realsed | Llimatety the
higher educstona institutions  should funcione fike
fimehing ngttutons

Recommendabons

= The talent erises of the Ph. Ds can ba filed
by the Industry stalwans who can offer the
breadih of the sulbjest with real life
applications and case studies. Thushaving
streng Indusiry fie ups.

» Parents can be involved inthe loop by
infarming about their ward attandance and
manthly progress and thus brought in loop for
the groaming of the students
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Technological Innovations
in Oil & Gas Industry

Dr.R.P. Verma

Contents

« |ndia's Economic Profile
= Energy Scenario

* Innovation
(Formerly, Petrotech Chair Professor, IITD
and Executive Director & Head —R&D, IOCL) « RED - RED Areas
20t National Conference on - Kn ge Base
“Technological Innovations in India— = Typical Example- CFC
Retrospect & Prospect’ .
« Conclusions
Engineering Council of India, New Delhi
Nov.,2012
INDIA AT A GLANCE

< 4™ Largest Economy of the World

< SBkilled Human Capital

<+  Well Developed Capital Market

% Established Legal and Audit Systems
% Huge Untapped Natural Resources

<  Huge Market Potential

Ecohomic Groeith

Funwiril by mllur_>

Erseqy is a ey Enabsie Tor Bomomio Groeil

India’s Growth Forecast

)

e = = By ey e [ i i il

_Fod .rl""

\

L]

na | The

19 Il 30 3090 O 3mS  2EED) 203 00 2030

Incia i @ Gt gromdog ecomomy o ghe region

World's Energy Basket
2006

Primary Energy
ansumplion: 108TH,S MTOE

Prirary Energy
(Cansumiplion 18240 MTOE

s el Srare o A d Paege, Sl § PO RS
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ENERGY SCENARIO: PRIMARY
India's Energy Basket ENERGY CONSUMPTION

# |ndia: the 5™ lorgest consumer of energy

Prisnany Encrgy
CAGHR (19042004 ) 4.3% [globol CAGR: 1.1%)

Consumption: 423.2 MTOE

(=11
[ ELET b s
it

| ary Energy Consompinin (v

Consumption: 812 MTOE

P e s o b 8 e, M B P R S v B wpat il e i Jide

HY CROCARBON SECTOR - OPERATION CHAIN

INNOVATION

o Innevcation - derived Trom e Latin word “inasuaius”
(& noun form of ‘innovara’ meaning o reney
Ichange)

P Inenovration « devedopment of new “customer vakue"

throngh more effactive products | processes |
technologies | services | [deas ate.

o “imnovaton - ability 1o see change a3 an opparundy
—pot & fhieat (Stevs Jabs)

4 Inmovation - rooted in the customer neads

i ¢

il T |.l.'l||||||.

Camid '
INNOVATION : . "
Eoed Innovation-Major Requirements
@ Inncwation . differs from Invention < Basie Knowledge
- Isnowation mafers lo ise of belfor or novel idaa | o EI[H!HE“(E J E:l:p'EI'IIE-E'
miekhod 3
: < Literature
Imveniion refers more dirscily (o creation of nowvel
idea ! method Hseld <  Mathematical Modsl's
#  Unlike othar industries, 08 & Gas indusiry inses 4+ Dedicated & Diversified Teams
more governmental regulatany requirements - Experiize in Scientific Research & asssociated defaiky
Innovation | RS0 requirements {7) - EEpirlsa wih Market Raceansh & sirategy
Expariise in Imnovation procsss 4 big peckire
Coaid
4 Corporato RED = A Nocossity :
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Corporate R&D- A Necessity

@ Ongomng Inagration of warld sconomies - Opened ug an amay
ol taniness apparbunities & chalenges & cur cooponaie
ealarpiiaes 0 BECELS AW MArKels o dane fide aad Incraaied
roampabtion o otk

& Inferse compsliSen peshing corporale |esders In increasingly
racognpe the nead n focis 0o P BOseaeE oppa rdretas
EeaoT TpreRd prooecisi pocEises

& Brganitabions, werld wits hive bean compaliss b moae e
apsration RED diisen sndior 0 mcrease locus an Beir RAD
o bl Im proed Quaiby o2 ke cost

%  Despie subtssantial caposciy & capetstity, our O & Gas
inchantry wtill kirgaly Ss pandent on fanaighn sounced far

Corporate R&D- Advantages
Direct Benelits

& CPSEein hawe B% weightage oul of BO for non-fmancisd
paramarters for RAD activifes fom year 201442

& Waobgtted JL0% dadaaHon freee tokal oarparata inoom on RED
o P G Pl Rared & DAl IS | Mof DS recog phes RED)

& Tandedisstion £ 153% an Freeiisenls mics o sSeimoied

i piograms | lor DR recognised RA DY

1 fan @ 45% jor mdigenaes Bschnalagy

B
s ed wnils

¢ Improvemends in prodecis B pocesses
%  New products & processes

technicafprocane know-how, spacithic plonis & qu-rrllrrhli*:. B "
Corporate R&D- Advantages Major R&D Areas
Coakd, Research in Mainstream Technologies

Indirect Beneﬁis . ¥ Saisic Mook
¥ AR [ ACIrRNon L RO i %  Reservolr Management & Enhanced Ol Recosery
& Tethaologiial & CUSineds Suppen 1 el prae
& Bhoweasing s leeknologisal strangih i help b biildig | *  Drilling

imgruving cusiomers’ conlidesce 4%  Deep waoter Exploration
o Gefling further same & recagn ition mernaticanlly Brough IFR, & Hm“ﬁl Technologles

pubscniions, sveaids sic, resaling out of scieniic work
@ Proading advanced iechrical reing B opeabng & ¥ P R Jaiphiatin

iarkeng prafesslonals of te hgan st < Gas Processsing
& Mokiag sirong knoslodgs base with In srpanisation < Petrochemicale & Polymers

T8 Ciyid i
Major R&D Areas Major R&D Areas
Canil Canil

Research in Unconventlonal Ol & Gas Researeh in GHGs Emisslon Reduction

Technologies Technologies
% Shale Gas & Oil % Carbon Capture & Storage (CCS]
% Coal Bed Methane % Gasification
+ Tar Sands + Bio-Fuels
% (Gas Hydrates < Automiotive Enhancements

4 Gas to Liguid
& Renswable Resources
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MECIPLINES INVOLVED

QIL & GAS INDUSTRY

+ Scabe e pendend
+ Chammiy, ﬁd‘nml. Prgmica, Wathenatce Gaclogy
* TheErmodynames
v Physicsl Transpot Phenomans
wRlcia Ll
v Fslics
v Calalysin om malsculnr levsl
+ s Ol iy
o Blieiohi
v Pariche TesEmlogy
whaia Laval
v Femacisr Tachnology
+ Uit Cperations, Onfing
v Bemk-ig
i ere Livsel
+ Procass pivd Techinokegy Davelapmarn (ncleding Cowl Engineeing|
+ Prbiass |mlegration iand Datse [inchileg Mok iefs Boiesta)
- Propess Covirel and Operalion fintiuding infoimabion Balence)

Contacting Device (CFC) for
Efficient Sulphur Removal

- Movel and efficient
technology for better
guality LPG

- Commercialized at
various 10C and Non-
10C refineries

Incle Toeeat ! Inde Sweet Commercializaiien Saius

F Commissioned | Under design/construction
G R
< HEL
+ BRPL
+ HMEL
+MIRPL, CRPCL
v BORC, DNGIECH
+HFCGL (VECAL & MUMBAT}
« B Paradip [Twa Unitsh
+ BOC BR (One Uni)

INDE TREAT UNIT

CFOTNET T BB

INDE TREAT / INDE SWEET

Technological Innovation | Envirenmental Awards
o FEMA Award (2002 - 03)
« FICC| Award] Rassarch in 3o kTech.) (2003 - 04)
+ HFMP ArvardiCreathvity & mnovation) (2003 - 04)
+ MRDC Bwiard [ Firsd Price) [2068)
+ WIPO Gold Medal (2008-07)

Conclusions
= Chaliersging scenmiv i indion S0 & Gas iedusiny: Me singie
solatun for ‘Hresn Fuel' f@ susismabds Enveuonmest aad

o | ki | 1y
= Environmesiad regulztisns, Detenoranng Fossil Fuels sssfabiling
ol Hig e cost, Tewgher Sompotilon .- Lijeid Hydioosiboss b
P e Ewjor fusl
# Birong Knowiedpge Sase requEred in AAgning immestion |
a0 Civtrmans il Advanings
= Inedvoiive COSVRNSION proecesses are boing developod io meet
ine Efmrgy Reguirasetis of e Goosry
Fonaly Do Epepe odech & novel cost-aifactva ohnolepos fvough
combmiviie RED affort) Soivarsmsmn of |l (o
CopEnint ELai | il
Continueus nnovatien | Technological
Breakthroughs and “Cut-al-Box Thinkieg'—
Necessary for Sustaining Environment and
Profitalyity in D&G Indusiny i
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e :E.H-J-J.JI'-"J i = . j_,.
A= INNOVATION

..-.:-| p'ﬂdll::lul":u.'l..ﬂlll'lhll le hE dIE EUSSEd bas

innovation ININDIA | | iosocron

* [ntregrenswrship
o o # Process

P LA
e FE i E Bob » Specializatkon
o gsiT & Seape af ressarch in India
. 'E,.E' = What we have??
o= . & Meed to change
EEE Prerit Kumar Agarwal o 2
g X LS 1 SRR Sl
= -::-aj_E-E B.Tech CSE 4t year ® Fowvis on s tech nnl:-.p;l,'
5 : InderprasthaEngg. C_Ollege = Expraans o thie oucter workl
i (Ghaziabad)

3 : ey = : ey
INNOVATION Entrepreneurship

It refers io ® Anochar key ioinnovate arel e tmeamcls thee primash and
» R or I.'|'I|:|I'IH,I'.' evelopment B enirgpremnicueshin
3 ] . = Inneation createsnesw busisesses aml & the lundamenzal
= Motian of deing semething different L
L " l'!l:'l E' MOl SR ﬁ (e |.|.':||'|J|||.|ﬁ b ki Buiesnwss and imdiss .

= Frth immovation and eetreprensurship reguines

Meeds: spectalization i pantioular chimain,
= P developmeni
& R ikt sty “CINLY INMIWATIVE CAS IARE T0BE A% ENTREFRENFLR

= Forthe progression of human well-being

______,.sn-""" = . ______,..an-""""

PROCESS n SPECIALIZATION

It reders o che prowess of becoming, specialized in a

1, -.h:.r'. pml:'u'uim'd-'.lnldin ol a parisoular subject.
X "té Ea.
sl
‘.-_ A8 T gt -.ptmulr..-.ﬂj i Lot .-'I.IE.;unlhmh it ber than

'dn.- CLAT PUleT engineering.

i

=k e

Important aspect in innovatinm.

@
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Scope of research in India

It cam not he doishted as we hawve many researchers who
e theic eerigin in IMIHLA

Barr they are ot mrodivated...

= Seholarships awarded are so less chat they do noc
prefer it o choose

* Heseanch needs funds.

A B

What we have...??

= k& ol that we are not having innavativeness bue sall
thore is sormething that s hindering the grsth.

Need is to classify thea...

Need to change...

Curvboulum of g pears b grasdunibem:

o Fipst wear ahosdd be generalinal bused an the @iean

= ool and Phded pear shonkd bedenuain Seesedfspesciul fzesd
& Trainizg perisl glould be el B monihs.

Tor dwaprvrer Wliv grovssal gdlinat i s slipes coni boe Pl |
Dy bk Doty o ingermals.
= Uy Bl paper 1o pradiehy shoadid b mumlaion

= Sahjsim like Tipating Spsems’ [ Digiial lnage Prosesing’
afinnal] Lo= poangliely praciial,

i

Focus on Open Source

& Towmeet the needs 2nd be in teewe with the technology

and development ‘{pen Source’ plags an importane
role,

# It can headded in the cumculum .

= Labsof colleges shauld e configured such that use of

apen sonre saftwars o ol

R —
Focus on new technology

= Cigmirge that i beeing cliered should have subsects
which emphasize an the new and updated technalagy.

= I helps o be intumse with the world,

* Technolegy changes at a rapid rate and innovation can

omly ke dare whien both ae synchromized.
* Cleud Computing is abo one o the ermerging ansa.

v

——
Exposure to the outer world

= Tix e wp-to-date outer world exposin: & importaid,

Doafrestiry pleyes o key rofe.,

# Inclustryand Educatiomal Institutions should bewell
conmsechad so thar soudenie will know the needeand the
TECUIFETRENLS .

® Can make shsdents industry ready heforehand. &
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Innovate for What ?
To Make Money

Or Need Money to Innovate !!

Innovation — Reverse Innovation - Exonovation

What is Innovation

* |nnovation, an idea must be replicableat an
economical cost ard must satisfy a specific need

o Bovarie Innowvation - Mexicn Prockor & Gambla’s
Vicks Heney Based, GE's MaC BO00- ECG — Low
Cost exports to USA

ol EA','.II'IEEP'[ of Emnﬂ‘f-ﬂtlﬂﬁ-ﬂ&'ﬁﬂﬂpﬂﬂ morein Im
Sector seftware [ Innowvation of others), where

the Innovation of Others is leveraged, e
Eranegy kbenitied By biha Seel Brown B Jahe Hoagelin 2005

Where are the innovators?

= Tha Sciartists wilh leeg has, begrd, sl in thoaughts |
= TheSciardists inthe labs bahird belling Chemicalsl|

= ASoeker A Fant locasian 1)

v B jugsda |1

+ Woung Thilidrer 1

* Infect any one —You and me ||

Innovation from Young

* Innovations” Trodm young minds took ndia by storm,
the innioeations were pragmatic. sensible and can find
wide prevalence m India and acmss the glabe.

# Hapsfulal striving Lo briag theem 10 existenia, may b
in the future

= Natipnal Innovation Foundation Inda {NEF,
Ahmedabad with Central Board of Secondary
Education [CBSL ), Socicty far Research ard Initiadroes in
sustainabke Technohoges and INstoutions | 5RIST1),
annaunced 249 awand wirnes of the BEGNITE 2013

Children’s Caontribution

# Glowes with built in Mobile Phones — Snow
bound Kashmeare.

# Blue Tooth Charging of Mobile to Mobile

= Spray on gloves and socks A fast-drying, non-
abrasive, water-proof selution filled ir a spray
can. Just spray on hands or feet to get snughy-
fitted ploves or socks & eazity peel-off

Children’s Innovation ...Contd.

* Preventing driving without a licensefvalid
documents

Headphones with sensors to detect external
sounds

Solution for traffic congestion
Retractable toilet fitted with sensorg s
MModifizd Paint Brush
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India’s Patents

India’s Innovation Rank &

= [ratia hies feen ronked Bhe Sish iios “Trengueet e
cauiitey in the warkt o malline tionel cenglomernale
FES Anmual Giokal Tsnovetion Sarometer for 2002,
This study s diriven by fimanciod support fram pabiic
autkorities aad lang-term suppoet from fmuestars

= B senipr business expouiives bosed in 22 coumtnes
veded undiows countries with G558 wader by eive giobod
respondenty in fovour of U5, Germony (42 86, fapon
(4% %), Ching (38 %) Korew (13 per cenrd and fndkr
clasely behimd of (12 %) of the globea’ wobes,

ZO1 0 GLobel Manufsciuring CompeliEnveneas |rdel

1 Chuiia 10000 |
T mha man i
3 Fopahlee of Horas &T7 ]
i Frribwd CAmimw of Armmeics 504 -
3 Erami Tl A
* apun St
J Muain (P ]
8 TRy & BO -]
b "alr:qq:h:nl i &l mn
L] Folard & &% b
P acie®” T Ll 10
Tource, Delede and L C 2 an Cx b 5

tnnovation and

competitiveness

alirewic are oS e e e n e . ———" e

How optimistic business feels that

innovation will result in better life v, o

[ =Y s T ]

L — R — T — =
Faor ‘mmiw <3
| ————— -
e ey 1 S =
S | —— T S— -~
e =

Recommendations

The |JI':'H-E5.!||I:II'I-E| dss0CiEions ol Eﬂg,'ﬂl‘.'ﬂrﬁ- and
Technologlsts ke ECT hawe to keap on remending and
pravaking professional membars ta work on Innovative
rowte for Turifer developrent in the areas of Technofogy
multipliars to bring i Eeolutignany innowatipns by
continuous incrermantal achances in technalogy or
praceszey may be nemercus small steps i number | The
coniinuous evalutionary imnovatian shoald lead 1o an
altaration in product tharacteristics

Makiing the Qrganizations work together in co-operatiee
emiropment far the Innovations
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Addl. Member (Retd.)
Railway Board

Shri M. P. Sharma
Ajay Foundry Linkers
New Delhi

Maj. Gen. M. S. Ghai, VSM (Retd.)
Associate Director & Head, BD
Scott Wilson India Private Limited
New Delhi

Shri M.K. Gupta

DM, Head Office

The National Small Industries Corpn. Ltd
New Delhi

Shri Madan Mohan Sangal
Consultant
Former Director and Chief Engineer, UP

Shri Mahendra Bhardwwaj
Delhi

117.
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120.
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122.

123.

124,

125.

Shri Mahendra Raj

Eminent Structural Engineer

CMD Mehendra Raj Consultants Pvt Ltd
Vice Chairman, Engineering Council of India

Shri Mahmood Sayeed
(Engineer U.P. PWD)
Aligarh (U.P.)

Ms. Malini Srivastava

Biotechnology (Student)

Institute of Advanced Management &
Research

Duhai, Ghaziabad, U.P.

Prof. Man Singh

Dean, School of Chemical Sciences
Central University of Gujarat
Gandhinagar

Shri Maneesh Mishra

PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Manoj Kumar Mittal
Sr. Engineer

Satluj Jal Vidyut Nigam Ltd.
New Delhi

Shri Masood Ali Khan

CM, Head office

The National Small Industries Corpn. Ltd
New Delhi

Er. Mukesh Dham

Executive President (Corporate)
Emaar MGF Land Limited

New Delhi

Shri Munish Singhal

MGR, Head Office

The National Small Industries Corpn. Ltd
New Delhi
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134.

Shri N. Zaman
Engineering Projects (India) Ltd.
New Delhi

Shri Naveen Agarwal

Indian Institute of Chemical Engineers
(Northern Regional Center)

New Delhi

Shri Neeraj Mouderkar
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Ms. Neha

PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Nepal Singh

MGR, Head Office

The National Small Industries Corpn. Ltd
New Delhi

Shri Nitesh Kumar Bajpai
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Ms. Nitika Anand

MGR, NTSC Okhla

The National Small Industries Corpn. Ltd
New Delhi

Dr. Nivedita

Senior Executive

Indian Society for Technical Education
New Delhi

Er. O. P. Gupta,VSM
Former C.E, MCD
& Sr. Advisor, CIDC
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137.

138.

139.

140.

141.

142.

143.

144,

145.

Shri Om Prakash Singh

MGR, NTSC okhla

The National Small Industries Corpn. Ltd
New Delhi

Shri P. C. Das
IITRA
New Delhi

Shri P. C. Sharma

Retd. Head Material Sciences
Structural Engg Research Centre,
Ghaziabad

Dr. P. Chellapandi
Director, Reactor Design Group
Indira Gandhi Centre for Atomic Research

Shri P. K. Bansal

Shri P. K. Chatterjee.
Executive Committee Member,
Indian Institute of Metals, New Delhi

Shri P. K. Goswami

Shri P. K. Goswami,

DGM (BD-R&P)

Indian Oil Corporation Limited
New Delhi

Shri P. N. Shali
Director
Engineering Council of India

Shri P. K. Choudhary

DM, Head office

The National Small Industries Corpn. Ltd
New Delhi

Shri P. K. Gandhi

MGR, NTSC okhla

The National Small Industries Corpn. Ltd
New Delhi
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151.

152.

153.

154.

Shri Pal Sandeep Rampyare

Student (Int. M-Tech ETC)

Institute of Advanced Management &
Research, Ghaziabad, U.P.

Shri Pankaj Khurana

Manager (Engg. S/S)

Power Grid Corporation of India Ltd
Gurgaon (Haryana)

Shri Pankaj Patel

B-Tech. (Student)

IAMR College of Engineering
Meerut (U.P.)

Shri Pankaj Sharma

Senior Engineer, (Engg. S/S)CC
Power Grid Corporation of India Ltd
Gurgaon (Haryana)

Shri Paritosh Tyagi
Noida, Uttar Pradesh

Shri Pawan Sharma

SM(Proj.)

Housing & Urban Development
Corporation Ltd

New Delhi

Mrs. Pooja Tripathi

Asso. Professor

Inderprastha Engineering College
MTU, Noida

Shri Prabhat Kumar

General Manager

Aravali Power Company Private Limited
Indira Gandhi Super Thermal Power Project
Jhajjar, Haryana

Shri Prabhat Rastogi

Deputy General Manager
RHQ-O&M,NR-I,

Power Grid Corporation of India Ltd
Gurgaon (Haryana).
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157.

158.

159.

160.

161.

162.

163.

164.

Shri Pradeep Kumar Khera
DGM, Engineering Projects (India) Ltd.
New Delhi

Sqr. Ldr. Prapti Mulasi (Retd.)
Manager,

Tata Services Limited

New Delhi

Shri Prashant Sharma

PJE.

Indian Oil Corporation Limited
New Delhi

Shri Pratap Khandge
New Delhi

Shri Praveen Kumar

Sr. Civil Engineer (PDEC)
Indian Oil Corporation Limited
New Delhi

Gp. Capt. Pravir Das, (Retd.)
Consultant
Noida, U. P.

Shri Prerit

Student

Inderprastha Engineering College
Sahibabad, Ghaziabad, Uttar Pradesh

Ms. Prerna Sharma
IAMR College of Engineering
Meerut (U.P.)

Ms. Priyanka Jeena

PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research, Ghaziabad, U.P.

Ms. Priyanka Singh

Int.M-Tech ETC (Student)

Institute of Advanced Management &
Research, Ghaziabad, U.P.
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165. Shri Priyanshu 175. Er.R.S. Bhatia
B-Tech. (Student) Sr. Consultant
IAMR College of Engineering Shah Technical Consultants (P) Ltd
Meerut (U.P.) New Delhi
166. Shri Punnet Kumar Sharma 176. ShriR.S. Sinha _ _
PGDM-Mgmt.( Student) Indian Institute of Chemical Engineers
Institute of Advanced Management & (Northern Regional Center)
New Delhi

Research

Ghaziabad, U.P. )
177. Shri R. Shankar Rao

B-Tech. (Student)
IAMR College of Engineering
Meerut (U.P.)

167. ShriR. K. Bagrodia
Institution of Chemical Engineers

168. ShriR. K. Goel 178. Shri Rajeev Kumar
RITES Ltd, Gurgaon SM(Proj.)

Housing & Urban Development Corpn. Ltd
169. ShriR. K. Gupta New Delhi
Managing Director
Industrial Development Services Pvt. Ltd 179. Shri Rajesh Jain

New Delhi CM, BO Ludhiana
NSIC
170. ShriR. K. Nagpal
Gaziabad, Uttar Pradesh 180. Shri Rajesh Uprety
CPJM
171. ShriR. P. Gupta Indian Oil Corporation Limited
Consultant New Delhi
New Delhi
181. Shri Rajiv Goyal
172. ShriR. P. Lahiri Dy. Genergl Manager (Project Services) TSD
Proprietor, New Delhi
R. P. Lahiri & Associates
Patparganj’ Delhi 182. Shri Rale Nath
MGR, Head office
173. ShriR. P. Luthra The National Small Industries Corpn. Ltd
Director Administration New Delhi
Indian Institute of Chemical Engineers
(Northern Regional Center), New Delhi 183. Dr. Rajkumar Singh
DGM (Proj.)
174. Dr.R.P.Verma Housing & Urban Development
Consultant - R&D Corporation Ltd
Formerly : Petrotech Chair Professor, IIT Lodhi Road

Delhi, Executive Director & Head - R&D,
Indian Oil Corporation Limited and
Chairman - Indian Oil Technologies Ltd.
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184.

185.

186.

187.

188.

189.

190.

191.

192.

Shri Rakesh Kumar

Engineer (Engg-TL), CC

Power Grid Corporation of India Ltd
Gurgaon (Haryana)

Shri Ram Lal Shukla

DM, Head office

The National Small Industries Corpn. Ltd
New Delhi

Shri Ram Vir

DM (Proj.)/MS(HP)

Housing & Urban Development Corpn. Ltd
New Delhi

Shri Ramesh Kumar

CPJM

Indian Oil Corporation Limited
New Delhi

Prof. Rathindra Prasad Lahiri
IGNOU

Technological Innovation in India
Retrospect & Prospect

Ms. Reeta Sharma

Int.M-Tech ETC (Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.-201 206

Ms. Richa Wadhwa

Int.M-Tech ETC (Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri R. N. Gupta,

Chief Manager, Mandola, NR-I
Power Grid Corporation of India Ltd
Gurgaon (Haryana)

Shri Rohit Bansal
Manager (HEEP Haridwar)
BHEL

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

Shri Rohit Goel

PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Rohit Kumar

Int.M-Tech ETC (Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Rohit Rawat

Student

Inderprastha Engineering College
Ghaziabad, Uttar Pradesh

Shri S. A. Khader

Prof. S. Arunachalam

Scientist G & Advisor Management
Wind Engineering Division

Structural Engineering Research Centre
(SERC), Chennai

Shri S. Hasan

AGM

Engineering Projects (India) Ltd.
New Delhi

Shri S. Izhar Hussain

RITES Ltd

Gurgaon

Shri S. K. Das, SRM (RT)
IOCL, RND Centre
Faridabad, Haryana

Shri S. K. Harinath
Sr. Manager(PDG)
BHEL, EDN, Bangalore

Shri S. K. Madan
Consultant, New Delhi
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203.

204.

205.

206.

207.

208.

2009.

210.

Shri S. K. Sethi
Engineering Projects (India) Ltd.
New Delhi

Dr. S. Pal

President, IETE

Former Prof. Satish Dhawan Professor,
Senior Adviser- Satellite Navigation(ISRO)
& Distinguished Scientist ,Associate
Director, Chairman GAGAN -PMB &
Programme Director Sat.-Navvigation-
ISRO

Shri S. Ratnavel

CEO

Sceba Consultancy Services

Member, Association of Consulting Civil
Engineers (India) & Member, BOG,
Engineering Council of India

Shri S. K. Chaudhary

Senior Executive Director (Projects)
Housing & Urban Development Corpn. Ltd
New Delhi

Shri Sachin Sori

PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research, Ghaziabad, U.P.

Shri Sameer Kumar Jha
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Sandeep Kumar Gupta
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research, Ghaziabad, U.P.

Shri Sanjay Goel

AddIl. GM

Engineering Projects (India) Ltd.
New Delhi

211.

212.

213.

214,

215.

216.

217.

218.

2109.

220.

Shri Sanjay Rautela

DGM, Head office

The National Small Industries Corpn. Ltd
New Delhi

Shri Sanjay Sharif

MGR, HEAD OFFICE

The National Small Industries Corpn. Ltd
New Delhi

Shri Sanjiv Layek

Management Department

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Sanjoy Bhattacharjee

CM (Terminal Automation), HO.
Indian Oil Corporation Limited
New Delhi

Shri Santosh Kumar
Engineering Council of India

Mrs. Sapna Saini
Engineering Projects (India) Ltd.
New Delhi

Shri Saurabh Singh
SMSO, Indian Oil Corporation Limited
New Delhi

Ms. Shagun Tripathi
Student, Inderprastha Engineering College,
Sahibabad, Ghaziabad, Uttar Pradesh

Mrs. Shaheen

Sr. Manager,

Engineering Projects (India) Ltd.
New Delhi

Shri Shamim Ahmad
Addl. GM, Engineering Projects (India) Ltd.
New Delhi
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224,

225.

226.

227.

228.

229.

Shri Shantanu Mishra
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Sharat Chandra Gupta
Ex-IRSE & Retd. Commissioner of Rly. Safety
New Delhi

Shri Shashanka
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Ms. Simpy Madan
Student, InderprasthaEngineering College,
Sahibabad, Ghaziabad, Uttar Pradesh

Ms. Sonia Gouri
Applied Science Deptt.

Institute of Advanced Management &
Research,
Ghaziabad, U.P.

Ms. Sufiyan Ansari

B-Tech. (Student)

IAMR College of Engineering
Meerut (U.P.)

Prof. Sumit Goel
IAMR College of Engineering
Meerut (U.P.)

Shri Sumit Yadav
Int.M-Tech ETC (Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Sunil Bhardwaj
SM, SIVN Limited

230.

231.

232.

233.

234.

235.

236.

237.

Ms. Surbhi Bharadwaj
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Sushil Chaudhary
Consultant & Designers
Jalandhar, Punjab

Shri Sushil Kumar

AGM

Engineering Projects (India) Ltd.
New Delhi

Shri T. T. Dines

DGM(Proj.)

Housing & Urban Development
Corporation Ltd

New Delhi

Shri Tanveer singh

Student

Inderprastha Engineering College,
Sahibabad, Ghaziabad, Uttar Pradesh

Shri Udai Prakash Singh Raghav
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Udayan Sen
New Delhi

Dr. Uddesh Kohli,
Chairman Emeritus

Construction Industry Development
Council, Chairman, Engineering Council
of India, and Senior Advisor, UN Global
Compact
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243.
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245,

246.

247.

248.

Shri Uma Chandolia
PRO

ShriV K Nayyar
Assistant Manager(Retd.)
Delhi Transco LTD.

New Delhi

Er. V. K. Anand
Former Director (Projects), NBCC
New Delhi

Shri V. K. Chaudhary

R&D

Indian Oil Corporation Limited
New Delhi

Dr. V. K. Gupta
Advisor

International Institution of Technology &
Management
Ahmedabad

Dr. V. M. Mayande
President
Indian Society of Agriculture Engineers

Dr. V. P. Appan

Shri V. P. Sardana
Noida

Shri Vaibhav Gupta
New Delhi

Ms. Vandana Singh
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Er. Vijay Gupta
Senior Highway Consultant

249.

250.

251.

252.

253.

254,

255.

256.

257.

Shri Vijay Kumar Gupta
New Delhi

Shri Vikas Rathore
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Vikrant Jayant
DM, BO Noida
NSIC

Shri Vinod K. Tyagi

Technical Director

M. N. Dastur & Company (P) Ltd.
New Delhi

Shri Vishesh Kumar
PGDM-Mgmt.( Student)

Institute of Advanced Management &
Research

Ghaziabad, U.P.

Shri Vivek Mittal

FIMA, Founder & Chairman
R. K. Foundation India
Noida

Shri Y. P. Chawla

CEOQO, Skill Enhancement Initiative
Consultants and Vice President, Indian
Institute of Plant Engineers

New Delhi

Prof. Y. P. Kathuria

Dr rer nat

x Visiting Professor

AIT Toyota (J); ITB Mumbai (1)

Shri Yograj Singh
Office Assistant
Engineering Council of India
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10 Engineering Council of India (ECI)

ECI was established on April 4, 2002, by coming together of a large number of Professional Organizations/
Institutions of engineers, to work for the advancement of engineering profession in various disciplines, for
enhancing the image of engineers in saciety, by focusing on quality and accountability of engineers and to enable
the recognition of expertise of Indian engineers and their mobility at international level in the emerging
WTO/GATS environment. It has emerged as acommon voice of its member organizations.

Objectives

The main objectives of ECI are to work for the advancement of engineering profession in various disciplines and
for enhancing the image of engineers in the society. To this end, ECI is focusing on quality and accountability of
engineers, professionalism and their mobility for delivering engineering services in other countries, with
expertise of Indian engineers developed, recognized and accepted at the international level.

Tasks

e Representing Member Associations in government and non- government bodies, and interacting on
common policy matters relating to engineering profession

e Working for the setting up of a Statutory Council of Engineers and later interfacing with it, providing
support and inputs for developing systems and procedures for the registration of engineers, CPD, code of
ethics

e Facilitating authorization of member associations to register engineers; assisting them in developing internal
systems for undertaking registration, CPD, enforcing code of ethics; and providing common forum for CPD
to support the member associations

e Assisting member associations in interaction with academic institutions and regulatory bodies in regard to
their examinations, award of degrees etc

e Providing forum for exchange of information and experience among member associations, coordination,
common thinking and views on important matters

e Helping in the analysis of existing education systems/bodies and making suggestions in order to make the
education relevant for the engineering profession and employability

e Setting up a Resource Centre and Database of Engineers, which can provide necessary information required
for the development of the profession

e Interacting with professional associations/bodies in other countries & international bodies
e Undertaking and supporting research for the development of the engineering profession
Engineers'Bill

ECI has facilitated formulation of a conscious draft Engineers' Bill for the consideration of the Govt. of India.
Which lays down the criteria for the process of registration of Practising Engineers and provide necessary
statutory framework for the same. The draft is being processed by the Ministry of Human Resource
Development.

Membership
Membership of the ECI is open to societies/organisations of engineers who meet the following requirements:

e havingbeen established statutorily or registered in accordance with law.
e havingatleast 100 corporate members

e havingexisted for at least four years, and

e theaccountsbeing audited annually.
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Chairman
Dr. Uddesh Kohli

Vice Chairman
Shri MahendraRaj

Treasurer
ShriChander Verma

Members
Dr.S.S. Mantha

Shri S. Ratnavel

Prof. S.VV.Raghavan
Dr.P.R. Swarup
Dr.S. Chatterjee
ShriJ. S. Deepak

Dr.Jose Kurian
Prof.D.V.Singh
Dr.K.S.Rao

Lt. Gen. (Retd.) A. K. Puri
PVSM, AVSM

ShriJ. S. Saluja

Dr.V. M. Mayande

Dr. R. Murugesan
Prof. Niranjan Swarup
Shri Dileep K. Nair
Shri Vijay Motwani
Dr. Vinita Kumar

Shri M. Narayana Rao

Dr. SurendraPal

Shri Ashok K. Sehgal

Board of Governors

Chairman Emeritus, Construction Industry Development Council

Past President, Indian Association of Structural Engineers

President, International Council of Consultant
Chairman, Construction Industry Development Council &
Chairman, Indian Society for Trenchless Technology

Chairman, All India Council for Technical Education

Chairman of Task Force, Engineers Bill Committee &
Promotional Development Committee
Association of Consulting Civil Engineers (India)

Vice President, Computer Society of India
Director General, Construction Industry Development Council
President, Consulting Engineers Association of India

Joint Secretary, Deptt. of Commerce, Ministry of Commerce &
Industry

President, Indian Concrete Institute
Member, Indian National Academy of Engineers
President, Indian Geotechnical Society

Chairman, Indian Institution of Bridge Engineers (DSC)

National Vice President (NR), Indian Institution of Plant Engineers
President, Indian Society of Agricultural Engineers (ISAE)
President, Indian Society For Technical Education

Executive Director, Indian Society for Trenchless Technology
Chairman, Institution of Automobile Engineers (India)
ChiefEngineer, New Delhi Zone-1, Ministry of Urban Development
Sr. Adviser (Transport), Planning Commission

Past President, The Indian Institute of Metals

President, The Institution of Electronics and
Telecommunications Engineers (IETE)

Member, The Institute of Marine Engineers (India)
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Executive Committee

Dr. Uddesh Kohli Chairman Emeritus

Chairman Construction Industry Development Council

MahendraRaj President

Vice Chairman Indian Association of Structural Engineers

Chander Verma President

Treasurer International Council of Consultants
Chairman

Construction Industry Development Council,
Indian Society for Trenchless Technology &
Continental Construction Projects Ltd.

Members
Dr.S. Chatterjee President
Consulting Engineers Association of India
Dr.P.R. Swarup Director General
Construction Industry Development Council
Dr. Surendra Pal President
The Institution of Electronics and Telecommunication Engineers
P.N. Shali Director

Engineering Council of India
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Office Bearers of ECI

Dr. Uddesh Kohli
Chairman

Mahendra Raj
Vice Chairman

Chander Verma
Treasurer




ECI Member Associations

ECI has been formed by coming together of a large number of professional associations/institutes of
engineers. The present membersare:

1.  Association of Consulting Civil Engineers (India)
2. Broadcast Engineering Society (India)

3. Computer Society of India

4. Construction Industry Development Council

5. Consultancy Development Centre

6. Consulting Engineers Association of India

7. Indian Association of Structural Engineers

8. Indian Buildings Congress

9. Indian Concrete Institute

10. Indian Geotechnical Society

11. Indian Institute of Chemical Engineers

12. Indian Institution of Bridge Engineers (DSC)

13. Indian Institution of Industrial Engineering

14. Indian Institution of Plant Engineers

15. Indian National Group of IABSE

16. Indian Society for Non Destructive Testing

17.  Indian Society for Technical Education

18. Indian Society for Trenchless Technology

19. Indian Society of Agricultural Engineers

20. Institute of Urban Transport (India)

21. Institution of Mechanical Engineers (India)

22. International Council of Consultants

23. The Aeronautical Society of India

24. The Automobile Society of India

25. Thelndian Institute of Metals

26. The Institute of Electrical and Electronics Engineers. Inc.
27. TheInstitute of Marine Engineers (India)

28. TheInstitution of Civil Engineers (India)

29. TheInstitution of Electronics and Telecommunication Engineers
30. Thelnstitution of Surveyors



