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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  essent ia l  

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-II, 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 Korea and 

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 products in 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 

in India."

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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1. 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. 

2. The government  should create  a  

mechanism for facilitating innovations in 

the country which may include providing 

funds   

3. R & D expenditure in India is only around 

0.7-0.8% of GDP; while as it is 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. 

4. Industry should contribute in a large 

measure to investment in R&D 

5. It takes a long time in India to take a patent. 

There is, 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. 

6. Innovations should be made a part of 

education system right from the school 

stage to higher education

7. 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. 

8. The government policies should 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

9. 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 

10. 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

11. We should, as a matter of national policy, 

encourage people with appropriate incentives 

to go for research and development

12. A strong institutional industry - academia 

interactive mechanism needs to be created, 

as a matter of national policy, for inter alia to 

give a flip to innovations 

13. Opportunities need to be created, as a 

matter of national policy, for those people 

who are keen to pursue basic research 

14. India should become a permanent member 

of Washington Accord without further 

delay

15. 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, It is 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 

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 a road 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 

idea to its 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/him. 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 is carried 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 XIIth 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. 

The Prime Minister has declared that in the 

XIIth 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 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

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  

confined to just teaching in classes, but actually it 

should engulf innovation as well from day one.
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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, I 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. 

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 other area is 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 
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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- is also circulated 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 

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 XIIth 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. I 

wish the efforts of Engineering Council of India 

(ECI) 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. I, being a part of innovation 

revolution, there are some very deep reasons 

where some corrections may be necessary. If I 

can use the term “cultural corrections', it is 

necessary to go far it; and I use this opportunity to 

talk about it.

I 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 

in the US entities.

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 
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right ecosystem, where ideas 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 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 

call it apprenticeship training at IIT.

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 a plant, implement project, or carry 

out research well. If I am engaged in a top level 

research and I 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 

is a need 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, I 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, I 

had a conversation with Shri Ratan Tata where he 

said “we are working on a one lakh rupee car” 

and next sentence was “I don't care whether the 

car is manufactured in 1 lakh or not, for me what 

is important 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 

do this.  

Our traditional approach to create things in 

compartments has to change. Once we task a 

system with a challenge and I 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. I 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, how 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 
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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 no 

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. I 

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 

XIIth Plan, it is 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 XIth 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 XIIth 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 XIIth 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 on the 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 

in improving 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 XIIth 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 XIIth 

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 

is also 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 

technology initiatives and taking advantage of 

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 

Shri J. 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. I 

recall that in-house designed and developed blast 

furnace for Bhadravati steel plant under the 
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Session Chairman's Remarks

Shri Mahendra Raj

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 

it be 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 

out innovations. 

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.  

Session Co-Chairman's Remarks

Shri B. I. Singal 

While I appreciate the innovations undertaken by 

atomic energy, power sector, and industry and 

even by the government, I consider it quite 

insufficient and dismal. We have a long 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, I 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 
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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 
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can be used. In FBR programme in India, many 

industries are involved. I 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 development institutions. 

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 

it is reverse in the other countries. This has got to 

change. 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. The government is 

providing tax benefits to the Industry for R & D 

purposes.  R & D is carried 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, 

China stands at 9.4 %, US 26.5 % and India just 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 that are relevant to the country. Enough 

reasons are there for increasing spending in R & 

D. During the last 10 years, number of multi 

national  companies, which are setting up 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 

business to go in for in-house R&D. Mr J R 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 

November 29, 2012  ❑  New Delhi  ❑  26

th10  National Conference on Technological Innovations in India - Retrospect & Prospect

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

Tata Consultancy Services Ltd, Pune 



apply the existing knowledge for the benefit of 

industry and  people. This should be our mantra 

for R & 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 I 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.
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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. It is 

also a policy 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. I 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 population in 

India; and in the USA the figure is 465, in Japan 

it is 5546, in Singapore it is 5713, and in Sweden 

it is 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 
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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 organised in a 

scientific way so that our bright students could 

apply technology in an innovative way. Teachers 

should have charisma. Today you have to accept 

everyone as it is.  If we 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. 

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 a block 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 
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reforming our entire education system. We 

should also protect our intellectual property 

rights.

Prof. Gajender Jain

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 

in an industrial unit. 

Prof. Rathindra Prasad 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 not trace 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 best in 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 a lab in it; 

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. 

Mrs Pooja 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 IITs, 
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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 important role. 

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. 

Quality 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  dea l ing  wi th  the  

environmental challenges.

To meet ever changing technological gaps, 

innovative pedagogical practices (IPP), which 
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provide students with information processes, 

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 in an industry.

As an academician, I 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 

curricula and how it has to be imparted?  This is 

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 

it gives good results. 

Shri Y P Chawla  

Innovation has been defined very aptly by the 
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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 for a discussion.

Dr. S. Pal

I 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. This was 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 

is solved. 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. I was told that 

s tudents  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 

itself is an 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. 
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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, it is very easy for us to get it. I 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 a computer 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 I 

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 something as it is. We should leave 

“chalta hai” attitude. We believe in perfection; 

and perfection leads to innovation. 
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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. This is the way and this is   not done 

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 a simple 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. It is 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, I will put my heart into it. 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. It is 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 

5 years. 

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. 
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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 it in 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 

I 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.

Shri O. 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.  I 

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. I 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 

not a fair 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 it is 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 subject to its absorption 

and adaptation plan is also developed by the 

importer.  Now that we are a part of 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 I 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. I 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, it is 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 

are arranged, it will help in encouraging 

innovations.

A Panellist 

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, I 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 

project management. It deals with audit of 

construction project management for construction 
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Technical Presentations8
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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 society, 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 a common 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

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

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

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

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

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

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

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

Interacting with professional associations/bodies in other countries & international bodies

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.

l

l

l

l

l

l

l

l

l

Membership

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

lhaving been established statutorily or registered in accordance with law.

lhaving atleast 100 corporate members

lhaving existed for at least four years, and

lthe accounts being audited annually.
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Board of Governors
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Dr. Uddesh Kohli Chairman Emeritus, Construction Industry Development Council
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Shri Mahendra Raj Past President, Indian Association of Structural Engineers
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Shri S. Ratnavel Chairman of Task Force, Engineers Bill Committee &
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Association of Consulting Civil Engineers (India)

Prof. S. V. Raghavan Vice President, Computer Society of India

Dr. P. R. Swarup Director General, Construction Industry Development Council

Dr. S. Chatterjee President, Consulting Engineers Association of India

Shri J. S. Deepak Joint Secretary, Deptt. of Commerce, Ministry of Commerce & 
Industry

Dr. Jose Kurian President, Indian Concrete Institute

Prof. D.V. Singh Member, Indian National Academy of Engineers

Dr. K. S. Rao President, Indian Geotechnical Society

Lt. Gen. (Retd.) A. K. Puri Chairman, Indian Institution of Bridge Engineers (DSC)
                    PVSM, AVSM

Shri J. S. Saluja National Vice President (NR), Indian Institution of Plant Engineers

Dr. V. M. Mayande President, Indian Society of Agricultural Engineers (ISAE)

Dr. R. Murugesan President, Indian Society For Technical Education

Prof. Niranjan Swarup Executive Director, Indian Society for Trenchless Technology

Shri Dileep K. Nair Chairman, Institution of Automobile Engineers (India)

Shri Vijay Motwani Chief Engineer, New Delhi Zone-1, Ministry of Urban Development

Dr. Vinita Kumar Sr. Adviser (Tra

Shri M. Narayana Rao Past President, The Indian Institute of Metals

Dr. Surendra Pal President, The Institution of Electronics and 
Telecommunications Engineers (IETE)

Shri Ashok K. Sehgal Member, The Institute of Marine Engineers (India)

nsport), Planning Commission 
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Executive Committee

Dr. Uddesh Kohli Chairman Emeritus
Chairman Construction Industry Development Council

Mahendra Raj 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 members are :

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. The Indian Institute of Metals

26. The Institute of Electrical and Electronics Engineers. Inc.

27. The Institute of Marine Engineers (India)

28. The Institution of Civil Engineers (India)

29. The Institution of Electronics and Telecommunication Engineers

30. The Institution of Surveyors


