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AAbboouutt  PPaannIIIITT

The PanIIT organization was formed as an umbrella organization, covering alumni of all

Indian Institutes of Technology (IITs), to evolve a brand that would provide strong

fraternity among IIT alumni. In 2002, several alumni came together and formed a PanIIT

Board. The PanIIT Board hosted the San Jose (Jan 2003) and Bangalore (Feb 2003)

events, which were highly successful. Subsequently, Annual Global Conferences have

been held, alternating between India and the USA.

The vision of PanIIT is to help IITs and IIT alumni achieve their full potential and be

counted among the best in the world.

TThhee  mmiissssiioonn  ooff  PPaannIIIITT  iiss  ttoo::

ä Provide networking opportunities for members of the IIT system.

ä Contribute proactively to nation building.

ä Enhance the IIT brand.

ä Engage with the IIT governance and vision.

ä Provide a forum for advocacy.

Over the years, PanIIT movement has developed and consolidated itself in many ways.

It has now fully functional chapters in India, the USA, EU, Canada, Australia, Japan, and

Singapore, among others.
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FFoorreewwoorrdd

This paper envisions sustainable growth of an Indian research and innovation

ecosystem commensurate with the size, the global competition, and the aspirations

of India and its people. Toward this, it proposes some specific roles and tasks for the

stakeholders, that is, the government, the university faculty and researchers, the

industry, as well as PanIIT as the potential facilitator. Essentially it emphasizes the

need for growth (such as number of PhDs  per year) to serve the increasing needs of

India Shining and urges academic institutions to get into self-propelled growth mode.

It equally recognizes the essential but somewhat missing linkage of university

research with needs of developing industry and citizens of a developing country and

urges the university-industry-government to forge vigorous partnerships. As enabler

it recommends: a liberal and flexible system based on mutual trust, and good

governance that promotes and recognizes performance directed toward both

industry-relevant and directed-mission type research (for extracting “more from

less”), preferably hand-in-hand with state-of-the-art research. It strongly recommends

setting up of Centre for Innovation Management for directing development of

transformational technologies (with strong networks of inventors, entrepreneurs,

VCs, and Angels) and Centre for Academic Excellence and Leadership. A wide-

ranging discussion for thought convergence, followed by coordinated

implementation, should lead to the vibrant research and innovation ecosystem we

have aspired for.
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EExxeeccuuttiivvee  SSuummmmaarryy

There is a dire need for India to have a greater focus on research and innovation to address

the challenges on food security, water management, energy security, economic stability,

national security, affordable healthcare, disastrous effects of climate change, and social

development. India has a strong base in science and engineering and a large talent pool

that is crucial for research and innovation. However, the R&D numbers are based

predominantly on government support and are small in relation to the size of the country:

The future is with “Young India” consisting of 50% of India’s population below 25 years

of age with a tremendous potential waiting to be unleashed through innovative policies

and novel implementation strategies. The creation of a dynamic, self-sustaining research

and innovation ecosystem in India would accelerate this innovation process. 

We can consider the following as essential components of this effort to drive the process:

11.. Vision of where we want to go: to a large, innovating, self-sustaining research

environment.

22.. Funding (government, industry, venture) for research projects, infrastructure,

remuneration and additional incentives, risk capital.

33.. Critical mass of talent pool (researchers/faculty/leaders) dedicated to research

and innovation at universities, specialized government research labs, industry. 

44.. Systems for good, flexible governance of people, incentives, project funding and

prioritization, IP, collaborations, etc.

55.. (Suit)able industry/start-ups as willing customers for the produce, that is, the

PhD graduates and the innovations.

R&D expenditure/
GDP

Govt./Total  R&D
funding

# researchers / Mi
population

India 0.8% 80% 136

China 1.2% 70% 1071

USA 2.8% 30% 4707

Japan 3.0% 25–30% 5548
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66.. Directing a part of effort toward tackling complex problems facing masses

(especially the rural poor) of India in all fields.

The government is moving in the right direction and has increased allocation of R&D

during the 11th Plan period (2007–12) to 75,304 crores, which is 3 times compared to the

preceding Five Year Plan. However, the current innovation scene in terms of idea

generation, translational pathways for affordable technology development, patents, start-ups,

etc. is not encouraging. There is no connection between research and innovation to the

market, and we seem to be very weak in academia and research labs, excepting a few, in

making this connection. A strong linkage between research and industry must be a priority

and a strong collaborative foundation needs to be put in place that will sustain this long-term

initiative. Also, we need to pay more attention to rural issues where there appears to be

considerable opportunity to contribute and make a real difference with emphasis on quality

in whatever we do. Exposing young Indians through “rural internship” is the first step. 

This is an opportune time to establish a brand-new innovation ecosystem in which the whole

biosphere with people, and not goods, is kept at the centre as the main stakeholders of

innovation. India has a great opportunity to be a leader in a new model, where growth is not

only measured by GDP growth alone, but also through how a sustainable resources use can

create a harmonious and contented society.

We have to work effortlessly and in a sustained manner to create a research and innovation

ecosystem that encourages and enables participants to work across boundaries and

disciplines, which will lead to innovation, a multidisciplinary activity.  A self-sustaining

research and innovation ecosystem involves creation of a critical mass of talent pool in

academia, industry, and government who together are involved in innovation through

science, engineering, arts, research, education, business, and governance, producing

intellectual and economic wealth for the advancement of society. 

There are, however, some concerns, namely: (i) it is felt that we are not able to get the best

out of our highly talented faculty and researchers, probably because of a system failure of
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treating faculty and researchers uniformly and not strictly based on performance or lack of a

research and innovation ecosystem; (ii) IITs are not able to attract their own BTech graduates

for PhD, mainly because the research and teaching career in academia does not offer attractive

remuneration package and growth as compared to the industry; (iii) the quality of an academic

institution today is rated globally through research output in terms of quality publications,

patents, start-ups, etc. Should this be the criteria to measure Indian institutions? (iv) lack of focus

on India-specific problems.   

Toward pursuing a vibrant research and innovation ecosystem to create a sustainable future,   an

Action Plan has been outlined to work with all the constituents, through well-defined, achievable,

time-bound targets (by 2020) operated in mission mode that will lead to innovation and wealth

creation. The following targets provide us a measure of what we want to do and how well we do

them:

ii.. Produce 10,000 PhDs in engineering per year by attracting highly motivated bachelors

and masters students.

iiii.. Recruit 5,000 highly qualified PhDs, 10,000 MTechs as fresh faculty, and mentor 10,000

existing faculty (both PhD and non-PhD) per year from Tier 2 and 

3 institutions. 

iiiiii.. Create 5 research universities that rank within the top 100 global universities.

iivv.. Substantially increase engineering research output per year by achieving about 40,000

refereed journal articles, 15,000 patents, as well as technology development,

entrepreneurship, and start-up companies. The target is steeper for patents than for

journal publications because we feel that full potential for patent filing has not been

achieved, especially for India-specific problems, both urban and rural, as well as the

criteria for evaluation and promotion of faculty and researchers will now focus more on

these contributions in addition to the publications. 

vv.. To be a leader with a multi-institutional framework operating in a mission mode, in

developing India-specific applications and affordable, accessible technologies for the

benefit of the society with a focus on a few areas critical to India that includes energy

and water.

vvii.. Involvement of students and faculty in solving problems of rural India as it offers a unique
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set of challenges and problems. Working toward their solutions will provide a strong

base for learning new technologies, innovative ideas, energy solutions, nanomaterials,

biotechnology, pervasive computing (inexpensive computing devices and telecom

systems), affordable medical diagnostic devices for initial screening in rural areas (focus

on prevention), enabling technologies for water availability, etc. 

vviiii.. Setting up Centre for Innovation Management that could provide coordinated direction

to entrepreneurship and start-up companies from academia, industry, and government

partnerships. 

vviiiiii.. Setting up Centre for Academic Excellence and Leadership to create (a) a cadre of

quality faculty from among the most promising faculty members to become world-class

researchers and scholars through innovative faculty development program and reward

system; (b) world-class leaders for universities and R&D institutions in India through

a focused training and education on continuous basis to individuals based on an

objective selection criteria.

IImmpplleemmeennttaattiioonn

PPaannIIIITT::  Bring together leaders from all constituents to analyze, discuss, and debate the

research and innovation ecosystem and arrive at a desirable implementation strategy for

further action; act as facilitator for setting up Centre for Academic Excellence and Leadership

and Centre for Innovation Management; and support specific projects from industry and

academia on the campuses related with water, global warming, environment, and energy

with a holistic perspective. 

AAccaaddeemmiicc  IInnssttiittuuttiioonnss::  Provide leadership to create research and innovation ecosystem and

drive the research agenda for the next 50 years by nurturing strong research groups; get

into the growth mode by enhancing research and other infrastructure in order to attract

more talented faculty, pipeline of PhDs; evolve superior people management systems

(transparent and performance-based incentives); share faculty resources with less
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resourceful colleges, through consortia of academic institutions, industry, Council of

Scientific and Industrial Research (CSIR) labs, and professional bodies; pursue vigorous

partnership in various areas with industry, while considering incentives for “innovations to

market” (vs. to publications alone); and develop extension centres in rural areas within 

100 km distance from the institution, and expose 1st year students to rural India through

rural internship.  

IInndduussttrryy:: Substantially increase in-house R, D, and T leading to innovation, thus enhancing

opportunities for young PhDs; develop self-sustaining collaboration models with academia

and other research bodies; support PhD students financially through various avenues; and

sponsor employees for doctoral and master’s degrees with specific real-life problems. It is

expected that in 8–10 years, R&D by industry should become at least 50% of total R&D spent

in the country.  

GGoovveerrnnmmeenntt::  Multifold increase in funds for infrastructure, people (especially teaching

assistantships for MTech and PhD students), projects at universities and research labs;

(returns in our education conscious nation will be better than from any other investments);

play less “controlling” role and more “directional” role (e.g., more funding for collaborative

research for transformational and frugal technologies); support plan to develop needed

faculty, aforementioned Centres for Academic Excellence and Leadership and Innovation

Management; continue encouraging industry (e.g., through increasing tax incentives) to

increase investment in R&D, particularly collaborative.   
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RReesseeaarrcchh  aanndd  IInnnnoovvaattiioonn  EEccoossyysstteemm

TThhee  PPlleeddggee
OO  PPuurree  EEaarrtthh,,  MMaayy  tthhaatt  wwee  uuttiilliizzee  yyoouurr  ssooiill  wweellll  

FFoorr  ccrreeaattiivvee  pprroodduuccttiioonn

WWiitthhoouutt  ccaauussiinngg  yyoouu  iinnjjuurryy  oorr  hhaarrmm

AAnndd  ddiissttuurrbbiinngg  aannyy  vviittaall  eelleemmeenntt  iinn  yyoouu

PPrriitthhvvii  SSuukkttaa

WWee  nneeeedd  ttoo  kkeeeepp  tthhiiss  aass  aa  rruunnnniinngg  tthheemmee  iinn  oouurr  eeffffoorrtt  ttoo  ccrreeaattee  aa  rreesseeaarrcchh  aanndd  iinnnnoovvaattiioonn

eeccoossyysstteemm  aanndd  iinn  wwhhaatteevveerr  eellssee  wwee  ddoo,,  wwiitthh  aa  cclleeaarr  ffooccuuss  oonn  ssuussttaaiinnaabbllee  ddeevveellooppmmeenntt

aanndd  sseellff--rreenneewwaall  wwiitthh  eevveerryy  IInnddiiaann  aass  tthhee  uullttiimmaattee  bbeenneeffiicciiaarryy..

PPrreeaammbbllee

India has started its journey toward creating an innovation ecosystem. India’s

multilingual, multicultural society is conducive to lateral thinking and creativity. This

diversity is India’s inherent advantage and has to be optimally utilized. The Young India

(Figure 1: data for countries other than India is from UNDESA, 2008), hungry for quality

education, good health, and enhanced opportunities, with a tremendous potential, is

waiting to be unleashed through innovative policies and novel implementation strategies.

In recent years India’s several new

grassroots innovators focusing on

rural problems are making India a

growing innovative nation. Recently,

Fareed Zakaria (GPS, CNN) covered

Technology, Entertanment and

Design conferences held in India and

stated that “one sees the rise of

homegrown innovation in India,
Figure 1
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much of it targeted toward the poor.”  The creation of a dynamic, self-sustaining research

and innovation ecosystem in India would accelerate this innovation process. 

We have a strong base in science and engineering and a large talent pool that is crucial for

innovation. However, the quality of a larger number of the pool differs considerably and

their poor training affects their level of contribution. With proper corrective measures

including extensive use of modern technology, this problem of quality can be tackled. Also,

we need to address this issue at the fundamental level of the education system

encompassing all levels.

The Indian economy is the 12th largest in USD exchange rate terms. India is the second-

fastest growing economy in the world. India’s GDP has touched US $1.3 trillion. However,

this rapid growth has not been accompanied by a just and equitable distribution of wealth

among all sections of the population. Only in recent times the government is pushing for

effective, better implemented inclusive growth. Distribution challenges need to be tackled

through better deployment of public resources for public good.

India has to substantially increase R&D funding and the number of scientific researchers for

true global competitiveness and leadership (Martin Grueber, 2009; www.rdmag.com). The

government is moving in the right direction and has increased allocation of R&D during

11th Plan period (2007–12) to 75,304 crores as compared to 25,300 crores during the 10th

Plan period (Kapil Sibal, Minister, HRD, 2008).  

R&D
expenditure/GDP

Govt./Total  R&D
funding

# researchers/Mi
population

India 0.8% 80% 136

China 1.2% 70% 1071

USA 2.8% 30% 4707

Japan 3.0% 25–30% 5548
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Research and innovation must focus on understanding local resources and how these

could be effectively put to local use and problems of the masses be placed at the centre

of this R&D expenditure by the government. 

India has to invest heavily in knowledge and innovation as it is recognized that this is the

key to economic progress and prosperity in the new global scenario, leading it toward

an innovative nation and a robust economic power. It needs vision and implementation

without the influence of petty politics. This is a national effort and we all—individual, family,

community, society, government, private and public businesses—must work together to

make this happen. 

The most successful knowledge worker development efforts required for research and

innovation involve true partnerships between academic institutions and industry. There

has been a lot of talk and some action on industry-academia interaction but not much on

the partnership. Over the past 50 years, both parties have not progressed much beyond

short-term research projects, guest lectures, continuing education programs, consultancy,

and summer training for students (which is loosing its sheen). There is lack of overall

commitment to this partnership probably because of lack of perception and belief that this

partnership will add substantial value to each partner. These partnerships take time to

develop and typically involve many complex relationships. The onus appears to be on the

academia and the government to keep pushing the industry for their active involvement

and partnership. The prerequisite is a strong R&D base, thinking, and commitment at the

industry. Issues regarding IP and very clear and quickly enforceable IP laws need

immediate attention.

An excellent example is the recently established IIT Madras Research Park that “facilitates

the promotion of research and development by IIT Madras in partnership with industry,

assisting in the growth of new ventures, and promoting economic development.” The Park

has evolved an ingenious, innovative “credit system” to attract and retain companies.
The current innovation scene in terms of idea generation, translational pathways for
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affordable technology development, patents, start-ups, etc. is not encouraging. There is
no connection between research and innovation with the market, and we seem to be
very weak in academia and research labs, excepting a few, in making this connection.
Also we need to pay more attention to rural issues where there appears to be
considerable opportunity to contribute and make a real difference with emphasis on
quality in whatever we do. Exposing young Indians through “rural internship” is the first
step. 

A strong linkage between research and industry, established via forums/workshops

and specific interconnected projects, will motivate industry to come up with a structure

to allow for such internships. Many manufacturing units, located in rural areas, can

provide engineering students avenues for technical training as well as opportunities for

working on relevant projects focused on improving water quality, road structures,

sewage/environmental analysis, etc. If structured well, and if industry participants can

see a tangible benefit to them, a win-win scenario would be easier to achieve.

This is an opportune time to establish a brand-new innovation ecosystem in which the

whole biosphere with people, and not goods, is kept at the centre as the main

stakeholders of innovation. 

The National Knowledge Commission (NKC, 2006), Yashpal Committee (2009), and

PanIIT on higher education have made far-reaching recommendations that are

currently under consideration of the MHRD. Also, the following reports on innovation

provide important directions: “Technology, Innovation and Rural Development,”

Venkatesh (2004); “Building a National Innovation Ecosystem,” Mashelkar (2009);

“Climbing the Global Technological Ladder,” Goel and Mashelkar (2009); “In India, a

Developing Case of Innovation Envy,” Bajaj (2009); “India as a Global R&D

Powerhouse,” Soota (2009); and “Innovation’s Holy Grail,” Prahalad and Mashelkar

(2010). 
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VViissiioonn  

The vision of a research and innovation ecosystem is to create a nation-wide

environment that inspires, creates, nurtures, and sustains a critical population of citizens

who dedicate careers and lives to the business of innovation to serve the nation and the

whole world.  

MMiissssiioonn  

The mission for a research and innovation ecosystem is to accelerate and sustain the

growth of India toward a global economic power in the areas such as agriculture and

food, water, energy, environment, life sciences and healthcare, education, defense,

infrastructure, ICT services and products, nanotechnology, and robotics. Economic

power leads to political power for global leadership.  Economic power leads to progress

in society and creates a land of opportunity and a better life for all. (India has a great

opportunity to be a leader in a new model, where growth is not only measured by GDP

growth alone, but also through how a sustainable resources use can create a

harmonious and contented society.)  

BBrrooaadd  OObbjjeeccttiivveess

The overall objectives of a dynamic research and innovation ecosystem are: 

11.. To allocate and distribute all available natural resources for sustainability.

22.. To reduce the gap between the rich and poor, and to decrease the population

below the poverty line from the current level of 30% to 15% in the next decade.

The key factor will be education and health and the ability of every citizen to

understand, adapt, acquire skills, and apply.  

33.. To sustain the growth rate at 8%–9% for the next decade by substantially

improving agricultural and manufacturing outputs as well as services by tapping
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large internal requirements of rural India, simultaneously increasing exports of

quality goods and high-end services. 

44.. To develop India-specific applications in cutting-edge technologies through a

strong partnership between industry, government, and academia.

55.. To create a strong and secure India—economically, socially, technologically,

and militarily—by enabling and supporting India’s leadership in energy,

healthcare, education, technologies such as computing and

telecommunications, defense, infrastructure, biotechnology, nanotechnology,

robotics, resources such as water and solar, and environmental issues.  

66.. To make India energy independent and a global research, development, and

technology hub through innovation and superior project management. 

77.. To create and sustain a holistic education system where the emphasis is on a 

well-rounded perspective and utilization of multifaceted approach to problem

solving. (The product of the education process to be critically thinking

individuals who are able to identify the root causes of problems and harness the

resources to help tackle them.) 
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RReesseeaarrcchh  aanndd  IInnnnoovvaattiioonn  EEccoossyysstteemm

We have to work effortlessly and in a sustained manner to create a research and innovation

ecosystem that encourages and enables participants to work across boundaries and

disciplines, which will lead to innovation. Innovation is a multidisciplinary activity while

research could be unidisciplinary and individual based. It will also respond to changing

Indian market that is large but with much lower affordability than markets in the developed

countries, create customer value, adapt to change, and accelerate transition from research

to innovation leading to useful commercial and social outcomes. 

A self-sustaining research and innovation ecosystem involves creation of a critical mass of

talent pool in academia, industry, and government who together are involved in innovation

through science, engineering, arts, research, education, business, and governance,

producing intellectual and economic wealth for the advancement of society (Figure 2).  The

society at large (i.e., the entire nation) will be both the supporter and the ultimate beneficiary

of the ecosystem.

Figure 2. Major components of a research and innovation ecosystem
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TThhee  rreeqquuiirreemmeennttss for a sustainable research and innovation ecosystem involve: 

11.. Creating a system and culture of innovation, in which careers in science,

engineering, and R&D are attractive options to today’s youth and future

generations of Indians. The system must be dynamic, adaptable, and responsive to

local and global competitive  market forces. A healthy competition-driven system,

which motivates, sets expectations, offers merit-based and performance-based

rewards is necessary.  Such a system will necessarily (i) be supported by society

(taxpayers) in the public sector and by industry, in the private, (ii) require

synergistic partnerships between academia, industry and government, (iii) require

diversity of human capital, including investors and stakeholders.  

aa.. Observation: Top tier research universities (e.g., IITs, IISc, etc.) should have

exchange programs with global universities that specifically foster industry

collaborations and also have a highly functional technology transfer group,

which can help harness the technology innovations and set them on the path

to reduction to practice. 

22.. Highly motivated student body from KG to PG, trained to think laterally and with

a passion to excel (we shall only highlight higher technical education here but

make a strong reference to early levels of education at school and college levels). 

aa.. Status: Available; need to encourage thinking power with emphasis on lateral

thinking, problem solving, innovation, and creativity-led education at all

levels, overall personality development, and abilities to communicate

effectively and lead.  

bb.. Observation: 

ii.. Learning environment needs to be improved immensely with a clear

emphasis on holistic education where the students are exposed to both

rural and urban challenges and problems. 

iiii.. Higher level educational institutions need to network with the schools

and colleges with some mechanism of interaction at the faculty,

researchers, and student levels.
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33.. Quality diverse faculty (faculty implies both academic and non-academic

researchers in academia and R&D labs) with expertise in cutting-edge

technologies and with leadership abilities to drive research to its logical end that

makes continued national and global impact. 

aa.. Status: Limited and at a few reputed institutions, universities, and R&D labs.

bb.. Observation: Development of faculty and researchers has to be pursued

aggressively with innovative mechanisms in place.

44.. Research universities and institutions, innovation centres, industrial R&D

centres, and government laboratories networked together with seamless

relationship, well-maintained modern facilities with easy and prompt access to

the clientele, excellent infrastructure, global connectivity, ambience, and good

governance that act as a melting pot for academics, professionals from industry

and R&D labs, and entrepreneurs for quality research and technology. 

aa.. Status: Very few in number for a country of our size; need to encourage all

stakeholders to partner.  

bb.. Observation: Research and innovation ecosystem will thrive if research is

seen as an attractive career option for the prospective student. The

research canvas has to envelop a wide spectrum of scientific and industrial

activity. In the case of high technology areas of strategic interest, there is

scope of greater involvement of academia, R&D labs, and industry with the

defense, space, atomic energy, and non-conventional energy organizations.

Entities around academic campuses such as IIT Madras (Research Park)

and IIT Bombay (Sine) and industry R&D labs such as in Bangalore need

to be developed and replicated to attract the best of the research talent.  

55.. Liberal funding on a longer term basis from public, private, VCs, and Angels,

and other sources with freedom to operate within defined norms and accepted

accounting procedures.

aa.. Status: In India, government is the main driver of research and innovation,

a policy maker, and a regulator. The government uses funding to steer

research in academia, and its R&D labs toward national challenges
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through mission-mode projects, industry-based research, translational

research from academia to industry, collaborative projects between

academia, industry, and government, etc. This has to continue and on a

much bigger scale if we aspire to have some of our leading academic

institutions among the best in the world. The government has been

providing liberal R&D linked incentives to the private sector; yet the

private R&D investment is only about 20%.  With substantial increase in the

R&D allotment in the 11th Plan, it is providing further impetus to R&D and

innovation and hopes that the benefits will accrue also to the “bottom of the

pyramid.”  

bb.. Observation: Public funding should not constrain academic freedom but

should expect well-defined deliverables. The private sector needs to

support education and research at substantially higher levels. This will

result through well-defined and implemented self-sustaining models for

industry-academia partnership. All parties must work toward the

development of such a lasting partnership. The VCs and Angels are

expected to financially support generation of translational pathways for

research into innovation.   

66.. Research and technology projects operated in mission mode with well-defined

time frames, implementation strategies, and deliverables  

aa.. Status: Need to identify a few targeted projects and deliver (examples:

National Photovoltaic Mission, National Solar Mission, Moon Mission)  

bb.. Observation: These are missions, which need to involve a larger number of

constituents through radically different innovative implementation models. 

77.. A modern education and learning system that acts as a continuum from KG to

high school to ITI to polytechnic to higher education to develop a highly skilled

talent pool with a focus on innovation and hands-on-experience at every stage of

learning 

aa.. Status: Does not exist and needs to be created

bb.. Observation: There is a serious shortage of highly skilled technicians in the

country. The present politically influenced reforms need to make way for a
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more structured approach to education reforms (with the new HRD

minister this may just happen). Vigyan Ashram model at Pabal,

Maharashtra, is an excellent model to develop required skill sets right

from the school level. It also generates local entrepreneurs and local

employment.

88.. Good governance and policies for seamless and efficient operation to derive

more for less 

aa.. Status: Need innovative approach for good governance 

bb.. Observation: 

ii.. For the IITs and other reputed institutions, there is imperative need to

move from the existing centralized IIT Council-led governance model to

an independently governed distributed model.

iiii.. Governance structure needs to be dynamic and systems and processes

need to be progressive and their implementation less bureaucratic and

prompt. 

iiiiii.. IITs and other higher education and research institutions/centres

should have well-defined success milestones.

99.. An enabling IT framework for seamless data, information, knowledge flow for

a variety of clientele

aa.. Status: Does not exist

bb.. Observation: Some efforts by a government body based on NKC

recommendations are in progress to establish a “knowledge portal” to serve

this purpose.

1100.. Better quality of life to researchers and staff, better opportunities for the

spouse, affordable and comfortable housing, healthcare, education at all levels,

efficient public transportation system, gardens and recreation facilities, law and

order

aa.. Status: Reasonable availability at selected places

The requirements identified above lead to certain concerns given below that need to be
addressed, and which will reflect on the specific objectives of a dynamic research and
innovation ecosystem. These objectives in turn will project into an appropriate action plan.
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SSoommee  CCoonncceerrnnss::

11.. We are not able to get the best research output from the highly talented faculty

recruited to  reputed institutions and universities.  Is it a system failure of

treating faculty and researchers uniformly and not based on performance, or

lack of a research and innovation ecosystem?  

22.. The IITs are not able to attract their own BTech graduates for PhD. Also, why

should bright PhDs opt for an academic and research career in public

institutions in India when the remuneration package is substantially lower as

compared to the industry? 

33.. Why is it so difficult for a few top Indian universities to match up with the best

global research universities? Is it enough to have some numerical goals or one

has to start making fundamental changes in metrics and decision making?

44.. It is impossible for the entire student body to be motivated and innovative (the

Bell curve distribution). However, the best performers need to be encouraged

and must be given the opportunity and incentive to continue on the path of

innovation. In general, we have not evolved a mechanism to do so.

55.. Even though the quality of science and education of Indian graduates is good, it

stops mostly at theoretical knowledge. By and large the practical application of

learning and problem solving necessary for innovation are not encouraged.

There are very few role models in faculty and academia that students can look

up to for practical application of knowledge. This is another reason why

academia-industry partnership is important and must be pursued.

66.. The quality of an academic institution today is rated globally through research

output in terms of quality publications, patents, start-ups, etc. Indian

universities/institutions do not figure in the top 100 engineering institutions

globally. (However, IITs are recognized as being in the top 100 for undergraduate

education and preparation for research and industry. So the reasons for not

making it in the top 100 for research needs to be studied more carefully.) 

aa.. Should this be the criteria to measure Indian institutions? Is it time to focus

more on directed basic research and India-specific problems?  

bb.. Is the quantification of quality research in terms of publications only,
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desirable? Will it dilute quality of research and publications?

cc.. Past experience has shown that setting the goal on a “number of patents or

research publications” is not correlated to innovation and success of an

institution.  

77.. The issue of complete autonomy and independence to the IITs, IISc, NITs,

IIITs, and other such institutions, each governed by an independent board with

an effective regulatory mechanism. It is expected that this will enhance

research output of the faculty.

88.. Rural India offers a unique set of challenges and problems that are more

complex. Most of us do not understand real India and make very little effort to

identify its problems. Working toward their solution will provide a strong base

for learning new technologies, innovative ideas, energy-efficient solutions, and

so forth. 

99..  Although India is a multicultural society, part of our culture promotes

conformity over creativity. This may pose a major road block to future

innovation and development in society. Also one can debate at a philosophical

level and ask whether our inherent culture, which enjoys abstract and lateral

thinking is conducive for material outputs vis-à-vis Western culture that

encourages winners versus quitters. 
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SSppeecciiffiicc  OObbjjeeccttiivveess

11.. To create a large talent pool of skilled researchers by attracting highly motivated

bachelors, masters and doctoral students to pursue research and innovation to

create a sustainable future.

22.. To attract and retain highly qualified faculty and researchers with PhD degree to

mentor young minds, to convert ideas into innovation, and to make affordable

products and processes for the benefit of society.  

33.. To bring industry, research labs, academia, and government together in a

sustained partnership to create multidisciplinary teams across institutions, in

order to orchestrate change and tackle a variety of complex problems facing

India in all fields, and assist in converting research into innovation. This is the

most difficult part and academia, in general, is weak in this conversion process. 

A strong partnership with industry is essential for this to happen. 

44.. To be a leader with a multi-institutional framework operating in a mission mode,

in developing India-specific applications and affordable, accessible technologies

for the benefit of the society with a focus on (i) Nano and bio materials for

energy and healthcare devices and systems; (ii) distributed versus centralized

energy systems; (iii) pervasive computing and learning by creating new learning

infrastructure to reach larger population through simple and inexpensive

computing devices and telecom systems; (iv) affordable medical diagnostic

devices for initial screening in rural areas (e.g., ECG machine developed by GE

at Bangalore) with focus on prevention; (v) enabling technologies for water

availability, carbon management through affordable and effective carbon capture

and storage, technologies and systems for lower quality coal-based power plants.  
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AAccttiioonn  PPllaann

It is firmly believed that the major drivers of a research and innovation ecosystem are

research students and their mentors, the faculty and researchers in academia and R&D

labs. Their intimate partnership with government and businesses will ensure constant

supply of human capital and research ideas that will be transformed into technology

and innovation through Centre for Innovation Management (Figure 3). Hence the

defined targets focus mainly on academia and R&D labs.  

In order to meet the general and specific objectives stated earlier, PanIIT would work

with all the constituents, through well-defined, achievable, time-bound targets operated in

mission mode that will lead to innovation and wealth creation. Targets provide us a

measure of what we want to do and how well we are doing them. When measuring the

research output of faculty and researchers, it has been found easier to quantify research

publications in refereed journals with high impact. It is difficult to measure impact of

research on the society. An easy way is to continue with the same criteria. However, it is

suggested that a criteria based on quantification of research, teaching, and extension be

evolved. One has to keep a check that this does not lead to qualitative decline. All this

will be possible only with inspired leadership who are transformative rather than cautious. 

Figure 3. Mutually supporting components of
a thriving research and innovation ecosystem
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TTaarrggeett  11::  QQuuaalliittyy  PPhhDDss  ––  PPrroodduuccee  1100,,000000  qquuaalliittyy  PPhhDDss  iinn  eennggiinneeeerriinngg  

ppeerr  yyeeaarr  bbyy  22002200..    

This could be achieved through: 40%–50% from the IITs, IISc, ICT Mumbai; 25%–30%

from universities; 10%–15% from National labs and other research institutions; 5%–10%

from BITS, NITs; 5% from IIITs; 5% from private engineering colleges (one non-PhD

faculty member per year from 1,100 private engineering colleges).

The number of engineering PhDs produced in India currently is very small, about 1,000

per year (2006). The EU produces about 11,000, US 5,200, China 6,500, Japan 3,900, and

South Korea 1,800 (all 2003 figures). The number of master’s in engineering produced

in India was about 20,000 in 2006 with 7.5% increase per year from 2001 to 2006 (Banerjee

& Muley, 2007; NSF, 2007). 

If India has to become R&D and manufacturing hub, as also provide high quality higher

technical education to its potential candidates, the number of PhDs has to grow tenfold

to about 10,000 per year within the next 8–10 years. How do we achieve this target? In

the beginning the bulk of the demand for PhDs will be in academia and R&D institutions

because of the present shortage in faculty and researchers. The industry needs for PhDs

will grow as Indian industry moves more into applied research and product development.

The student target groups are: fresh BTech/BE, MTech/ME; professionals in industry

and other organizations; non-PhD faculty in technical institutions; foreign students (need

to aggressively market our strengths).   

In recent years IITs have substantially increased their PhD output in engineering. IIT

Bombay is expected to produce about 300 PhDs in engineering per year by 2013–15 and

600 by 2020. Similar drive is assumed for other IITs. Also worth noting is the number of

PhDs in technology from Institute of Chemical Technology, Mumbai (ICT, former

UDCT, Mumbai), currently about 80, 100 by 2012, and 200 by 2020.    
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TThhiiss  wwiillll  rreeqquuiirree::

ii.. A mentoring program through which faculty will mentor, excite, and motivate 

large number of BTechs (especially from the IITs) to continue for PhD degree. 

It will also involve aggressive marketing with assurance of challenging career 

opportunities and excellent placement with attractive remuneration package.

iiii.. Creating modern research facilities, infrastructure, and seamless world 

connectivity.

iiiiii.. Research groups and centres in selected areas of importance to India.

iivv.. Attractive financial assistance (Research and Teaching Assistantships of 

` 25,000 to ` 35,000 per month with tuition waiver). 

vv.. Minimum time duration for PhD (4–5 years beyond BTech/BE) as well as 

flexibility in academic and research programs without compromising quality. 

This would be necessary especially for corporate-sponsored, full-time 

employees bringing their in-house problems for research. 

vvii.. Financial support for attending and presenting papers at national (at least once 

a year) and international conferences (at least once during PhD program).

vviiii.. Joint research collaborations with researchers from reputed universities 

abroad through which 6–9 months would be spent by a PhD student in a 

collaborating lab abroad. Also, create “virtual forums” using WebEx and other 

commonly available communication technologies to increase the interactions 

with universities and industries globally on a more regular basis than a one-off 

effort.  

vviiiiii.. Working jointly with industry R, D, and T centres.

FFuunnddiinngg:: TA, RA for 4-year period (` 15 lakh) + Foreign travel and other support 

(`5 lakh) [` 2,000 crore/year from 2020 onward] 

ii.. Funding agencies of GOI such as DST, DBT, DAE, DRDO, etc. through 

sponsored projects (RA, TA)

iiii.. Industry (fellowships, travel sponsorships)

iiiiii.. Education cess of 2% (HRD Ministry, TA, RA)

iivv.. Alumni
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TTaarrggeett  22::  QQuuaalliittyy  ffaaccuullttyy  ––  rreeccrruuiitt  55,,000000  PPhhDD  aanndd  1100,,000000  MMTTeecchhss  aass  nneeww  ffaaccuullttyy  

mmeemmbbeerrss  ppeerr  yyeeaarr  

Quality faculty that drive and sustain research and innovation is the most critical issue.

They will mentor 10,000 PhDs, create excellent modern facilities, bring in the industry-

academia-government partnership, catalyze research groups among various technical

institutions and laboratories, initiate networking and collaboration with the leading global

universities, identify and solve India-specific problems, and deliver. Bright MTechs as

lecturers with a promise to work on their PhD need to be recruited, more so in Tier 2 and

3 institutions as their requirement of faculty is increasing substantially. Increasing the

number of faculty with PhD in engineering colleges could enhance the quality of education

and research in those institutions. The above number is not going to be easy to recruit and

needs novel and aggressive recruitment approaches from all academic institutions. Targets

2, 3, and 4 are concerned with faculty in academic and research institutions.  

It is becoming increasingly difficult to attract high quality faculty with PhD degree, while

the demand is increasing substantially, especially with several new IITs, IIITs, NITs, private

engineering colleges, etc. being established. This constraint is likely to continue for quite

some time as a substantial number of faculty will retire in 10 years as retirement age in

most institutions is 60–62, whereas it is 65 at the IITs. In recent times the opportunities for

engineering PhDs are increasing substantially due to increasing number of R&D

institutions in India mainly driven by the MNCs. The demand-supply situation is on the

wrong side.   

Several faculty members in engineering colleges are non-PhD and quite a few are only

bachelor’s degree holders with very little teaching experience. Hence, the education in

these institutes and other engineering colleges as well as their graduates differ

significantly in quality. This has direct impact on research output and quality.

The IITs have provided yeomen service to the teaching community from NITs and other

colleges through QIP and Teacher Training programs. We need to aggressively recruit
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bright MTechs and pursue innovative training programs to generate quality faculty as

well as attract professionals with 15–20 years of experience from industry and NGOs as

adjunct faculty. The latter could prove to be an excellent resource also to drive the

research and innovation agenda for India-specific problems.

TThhee  ffaaccuullttyy  aanndd  rreesseeaarrcchheerr  ssaallaarriieess  iinn  tthhee  aaccaaddeemmiicc  aanndd  RR&&DD  iinnssttiittuuttiioonnss  hhaavvee  iimmpprroovveedd

wwiitthh  tthhee  iimmpplleemmeennttaattiioonn  ooff  SSiixxtthh  PPaayy  CCoommmmiissssiioonn  rreeccoommmmeennddaattiioonnss..  TThhiiss  hhaass  ttoo  bbee

ssuupppplleemmeenntteedd  wwiitthh  aann  aattttrraaccttiivvee  aanndd  fflleexxiibbllee  rreemmuunneerraattiioonn  ppaacckkaaggee  bbaasseedd  oonn  mmeerriitt  aanndd

ppeerrffoorrmmaannccee,,  wwiitthh  lliibbeerraall  rreesseeaarrcchh  ssuuppppoorrtt  aanndd  iinncceennttiivveess  ttoo  aattttrraacctt  tthhee  ““bbeesstt””  mmiinnddss  ffoorr

ffaaccuullttyy  aanndd  rreesseeaarrcchh  ppoossiittiioonnss..  TThhee  ffaaccuullttyy  ssaallaarryy  ssttrruuccttuurree  iinncclluuddiinngg  tthhee  ddiirreeccttoorr  sshhoouulldd

bbee  ddeelliinnkkeedd  ffrroomm  tthhee  ggoovveerrnnmmeenntt  sseeccrreettaarryy  ssaallaarryy  aass  tthhee  bbaassiiss..  

The alumni associations need to be encouraged to set up corpus fund, such as IITB

Heritage Fund for such purposes.

A superior and transparent performance-based evaluation and promotion methodology

based on teaching (innovation, student-centric active learning, course management, etc.,

student and peer feedback) + research (basic research, directed basic research,

transformation research into technology and innovation) + extension (consultations,

societal problem solving, continuing education, start-ups) with defined weight for each,

needs to be in place. The weightage will be decided by each faculty at the beginning of

the academic year. 

TTaarrggeett  33::  MMeennttoorr  1100,,000000  eexxiissttiinngg  nnoonn--PPhhDD  aanndd  PPhhDD  ffaaccuullttyy  ppeerr  yyeeaarr  ffrroomm  

TTiieerr  22  aanndd  33  iinnssttiittuuttiioonnss

The IUCEE + PanIIT model is timely and could provide the institutions with a large

number of quality faculty in a short timeframe who would contribute to research and

innovation. Out of about 75,000 faculty members in private engineering colleges,

approximately 50,000 are non-PhD. Quality faculty and researchers from Indian

academic and R&D institutions, as also industry professionals need to be continuously
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involved in this training process in order to sustain this initiative. More specifically, the

industry professionals can contribute in terms of problem solving and live research

projects through real-life situations. The expertise of a large number of retired

professionals from public and private industry and government also need to be tapped

for training and research co-guidance. The concept of “co-teaching and team-teaching”

courses needs to be accepted by the academic faculty and introduced for 25 courses in

2010–11 as a novel experiment. This process can be scaled up during 2010–20 to include

most of the courses in the UG and PG curriculum. Several regional centres, centres at

each institution need to be initiated for this purpose as envisaged by IUCEE+PanIIT.

Also sabbaticals up to 1 year for faculty from Tier 2 and 3 institutions at the IITs, IISc,

and other institutions/universities as well as  involvement of faculty members in industry

need to be encouraged for initiating joint research programs. 

TTaarrggeett  44::  CCrreeaattee  55  rreesseeaarrcchh  uunniivveerrssiittiieess  bbyy  22002200  tthhaatt  rraannkk  wwiitthhiinn  tthhee  ttoopp  

110000  gglloobbaall  uunniivveerrssiittiieess

The IIT brand recognized globally today has been achieved primarily through their

BTech graduates of the past 50 years, nurtured by high quality faculty. During the

next 50 years, IITs would be known as research universities (research output,

innovation and entrepreneurship, novel academic programs, innovative teaching

methodologies and assessment) and would strive to make a difference to the society.

They, as well as IISc, Bangalore, BITS, Pilani, ICT, Mumbai, and other reputed

institutions/universities will also take the responsibility to upgrade Tier 2 and 3

institutions to Tier 1 status. Each Institution would identify a few key research and

technology areas, form research groups with industry, national lab researchers, and

regional research centres, obtain above-critical funding, peak in the selected area(s),

and make national and global impact. A high quality faculty and highly motivated and

bright student body at bachelors, masters, and doctoral levels is the key to produce

quality research and technology. This can be further accelerated through creation of

partner/sister institution programs with top tier universities globally. All this will

require massive funding at the IITs and IISc, primarily from the government to create
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world-class research facilities and infrastructure that would enable achieving the 

above target. 

TTaarrggeett  55::  AAcchhiieevvee  aabboouutt  4400,,000000  rreeffeerreeeedd  jjoouurrnnaall  aarrttiicclleess  iinn  eennggiinneeeerriinngg  

ppeerr  yyeeaarr  bbyy  22002200

The number of science and engineering publications from India in 2003 were about

13,000 as compared to 30,000 from china, 14,000 from South Korea, 60,000 from Japan,

2,20,000 from EU, and 2,10,000 from the US (NSF, 2007). The publications per faculty

per year from the IITs is around 1.5 at present and 2 for IISc, whereas for Tier 2

institutions it is less than 1 (Banerjee and Muley, 2007). CSIR published 3,488 papers in

2006, with impact factor of 1.98.

The above target (3-fold increase) in refereed journals with higher impact factor should

be achievable with contributions mainly from the academic and R&D institutions, CSIR,

DAE, and DRDO labs, industry R&D and innovation labs, with several joint authorships

through active collaborative programs. The work would involve basic and directed basic

research, India-specific application research, research spawning out of industrial

problems, all in the areas identified earlier. This would require close partnership with

businesses and with organizations such as Society of Research and Initiatives for

Sustainable Technologies and Institutions  (SRISTI) and similar NGOs involving

traditional knowledge who are working with the micro inventors in rural India. 

With 10,000 PhD candidates targeted, as also from about 50,000 master’s thesis work

(based upon 20,000 master’s in 2006 and 7.5% growth per year) one would expect

considerable output from academia. A serious effort need also to be made to encourage

senior level BTech/BE to carry out research for the “BTech” project, some jointly with

industry and academia. IITs carry out every year approximately 2,500 BTech projects.

This figure is same for Tier 2 and 3 institutions. Even if 10% of these result into good quality

publications in reviewed journals with joint guidance from industry and R&D labs, it would

add significant number to the total publications per year. Add to this research output from

PanIIT__Perspectives:Layout 1  9/20/2010  3:07 PM  Page 28



29

PanIIT Perspectives - Research & Innovation Ecosystem

CSIR, DAE, and DRDO as also from the research foundations. We believe the above

number of publications is doable with sustained efforts from the faculty and researchers. 

It is implied that the faculty in Tier 1 institutions would spend around 50% of their time

on research, 30% on teaching, and about 20% on extension. This distribution will change

at Tier 2 and 3 institutions to some extent.  

TTaarrggeett  66::  AAcchhiieevvee  aatt  lleeaasstt  1155,,000000  ppaatteennttss  ffiilleedd  ffrroomm  IInnddiiaa  ppeerr  yyeeaarr  bbyy  22002200

During 1990–2007, Indian patent output was 26,250 (industry 57%, university 5%,

government R&D labs 21%, and individual inventors 17% of the total patents). Among

these, about 15% patents were jointly owned by industry, university, and government. The

CSIR that pioneered Indian patenting activity during 1990–2007 filed more than 4,000

patents. Chemistry, chemical technology and related areas, and drugs and

pharmaceuticals continue to be the areas of strong Indian patenting activity. There is a

recognizable growth of Indian patenting activity in newer areas like food products and

technology, micro-organism and genetic engineering, and ICT (V. K. Gupta, S&T Output

and Patents, India S&T, 2008). 

However, in 2008, India does not figure in the top 15 countries of origin in patent filing.

The top country USA filed about 51,000, China (5th) about 6,000, and Israel (15th) about

1,900. The data for 2009 reveals that Indian firms and scientists filed one-tenth of patent

applications filed by the Chinese during the same period. For example, China filed 7,946

patent applications last year, compared to 761 by India, followed by Singapore (594),

Brazil (480), and South Africa (389), among others. In fact, India’s performance in patent

filings dropped sharply from 1,070 in 2008, which indicates that there is no sustained

push to accelerate research and development activities (Silicon India, 2010; WIPO,

2007). Further there could be other reasons—very little awareness, lack of serious effort,

seamless pathways and funding to file patents, or cultural averseness to patenting.

International patent filing is expensive (typical cost for international filing + maintenance

for 20 year is `10 lakh/patent per country). So, patenting makes sense only with the
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ability to exploit financially. The universities could do provisional filing in India, and then

sell within 1 year, and leave the rest to the buying industry.  The silver lining could be

that India offers very affordable domestic patenting, and with one-sixth of the world

population could become a major user in years to come.  

India has rich storehouse of traditional knowledge in food and agriculture, livestock,

energy, etc. The work of Society of Research and Initiatives for Sustainable Technologies

and Institutions (SRISTI), founded by Prof Anil Gupta (IIMA) and supported and funded

by government through National Innovation Foundation (NIF), has resulted in a database

of traditional knowledge created by micro inventers, comprising of about 75,000

innovations and practices across the country. This knowledge base is making tremendous

impact on the society. So far, NIF has filed 212 patents in India and 7 in the US. Out of

these 35 patents have been granted in India and 4 in the US. There is a tremendous scope

for filing many more patents from these inventions.  India’s traditional knowledge in

medicinal plants has been documented through the Council of Scientific and Industrial

Research (CSIR), Ministry of Science and Technology, and Ministry of Health and Family

Welfare to create Traditional Knowledge Digital Library ( TKDL, www.tkdl.res.in). It is

felt that this database and further work will also result into a large number of patents.  

The joint patenting activity between industry, government, and universities needs to be

encouraged and should exploit opportunities in the rural sector. They should also work

closely with SRISTI and NIF using sophisticated technology transfer programs, which

are geared to handle various complexities of patenting and licensing.

The target of 15,000 patents, almost a 15-fold increase over the current number, say

about 1,000 appears to be steep as compared to the 3-fold increase in publications. It is

believed that due to the costs for filing and inherent culture, we have not realized the full

potential in filing patents in larger numbers. Also, with the desired shift toward

technology and innovation and on India-specific problems of urban and rural India, as

well as evaluation and promotion policies based on these factors, in addition to quality
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publications, 15,000 appears doable with contributions from all scientists and

technologists of India.   

TTaarrggeett  77::  TToo  sseett  uupp  CCeennttrree  ffoorr  IInnnnoovvaattiioonn  MMaannaaggeemmeenntt  ffoorr  tteecchhnnoollooggyy  ddeevveellooppmmeenntt,,

eennttrreepprreenneeuurrsshhiipp  aanndd  ssttaarrtt--uupp  ccoommppaanniieess  bbyy  aaccaaddeemmiiaa--iinndduussttrryy--ggoovveerrnnmmeenntt

ppaarrttnneerrsshhiipp

It is expected that concerted efforts of academia, R&D labs and institutions, and industry

(especially with the SMEs) will result in improved interaction and collaboration with

each other as also with colleagues globally. This network will generate more projects,

prototypes, or novel processes. These then have to be converted into innovation, which

requires different mindset and skills—working with multidisciplinary groups and teams

(our weakness), entrepreneurship—initiating start-up companies (risk taking), business

strategy, etc. The technology development requires working with industry and assured

finances from funding agencies for at least a 3-year period. There is a general weakness

in academia for transformational research as also lack of understanding of the market

forces for commercialization of research and technology.  

This will be facilitated by establishing a Centre for Innovation Management in the

proximity of  academic institutions (IIT Madras Research Park model as an example),

operated jointly by academia and industry (or industry consortia) for developing

translational pathways/transformational technologies with strong networks of inventors,

entrepreneurs, VCs, and Angels. Initial funding for start-ups will probably have to come

from the government as the businesses, especially the SMEs may be averse to taking

risks. Once the scale-up and commercialization of technology is demonstrated, SMEs,

large corporations, and the VCs are most likely to step in and provide the required

funding.  The IPR issue has to be sorted out between the concerned parties.

The creation of “knowledge portal” (initiative of NKC, Government of India) and

“Innovation portal” (NIF and SRISTI, www.indiainnovates.com) will provide innovative
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face of India with both new and traditional knowledge and inventions developed in urban

and rural areas. This database would assist in identifying inventions, which could be

transformed into innovations and affordable technologies. Creation of Technology

Development Fund at the institutions to support such activities initially will enhance the

innovation process. The major requirement is a desire to work together as effective

teams between the different players. This should result in a substantial increase of

entrepreneurs and start-up companies.

Currently 5% of IIT Bombay faculty is involved in start-up companies (Banerjee & Muley,

2007). With the increase in the number of research students, increased focus on

innovation, networking with research and technology labs, and entrepreneurial ability

witnessed among students and faculty, it should be possible to increase the number of

start-up companies by 2020. It has been found that 22.5 % of the IIT Bombay BTechs,

29.2% of the MTechs and 8.3% of the PhDs are entrepreneurs and several are first

generation entrepreneurs (Sukhatme, 1987). Several student activities such as technical

fests, robotic competitions, innovation clubs, international competitions from IBM,

Microsoft, Intel, etc. are generating substantial interest among engineering students

across institutions. Several new ideas are coming out of these young students not only

from the IITs but also from several NITs and private engineering colleges. These are

excellent candidates for start-up companies as has been demonstrated at some

institutions. How do we sustain this interest and competitive spirit beyond the bachelor’s

degree so that large percent of these students continue contributing to engineering and

technology? What is the real problem that they look for other alternatives? 

TTaarrggeett  88::  IInnvvoollvveemmeenntt  ooff  aaccaaddeemmiiaa,,  iinndduussttrryy,,  rreesseeaarrcchh  iinnssttiittuuttiioonnss,,  aanndd  ggoovveerrnnmmeenntt  iinn

ssoollvviinngg  pprroobblleemmss  ooff  rruurraall  IInnddiiaa——eedduuccaattiioonn,,  hheeaalltthhccaarree  aanndd  hhyyggiieennee,,  ffoooodd,,  wwaatteerr,,

eenneerrggyy,,  aanndd  eennvviirroonnmmeenntt

This target can be achieved through Rural Summer Internship for 1st year 

students followed by well-defined projects with BTech-MTech-PhD student 

teams, partnering SRISTI and other NGOs. It is desirable that the course curriculum 
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at all technical institutes include Rural Summer Internship for 8 weeks with 

credits. It is frequently quoted that 70% of India is rural and 70% of 

the market is in rural areas. Our exposure to and understanding of rural India 

is inadequate. 

An experiment was carried out for the first time at DAIICT, Gandhinagar, (2001) and

later repeated at PDPU, Gandhinagar, Gujarat (2007). Rural internship for 4 weeks in

the first year summer was included as a part of academic activity with 

assigned credits. The students came out richer in experience of the kind they would not

have normally got.  

It is also desirable to expose the students to research, research methodology, and

research culture in the 3rd  year summer either in industry or at the institute in order

to explore their possible future career path. This could lead to the final year BTech project,

which can be research oriented. This exposure we hope will also prepare some students

toward a research career through master’s/PhD degrees preferably in India. This would

imply industry internship in the 2nd  year summer. 

All these internships would result into (i) research and technology outputs and (ii) holistic

engineers better equipped to contribute to India’s technological problems.  

TTaarrggeett  99::  TToo  sseett  uupp  CCeennttrree  ooff  AAccaaddeemmiicc  EExxcceelllleennccee  aanndd  LLeeaaddeerrsshhiipp  

Centre of Academic Excellence and Leadership has a dual mission. It will create (i) a

cadre of quality faculty from among the most promising faculty members to become world-

class researchers and scholars through an innovative faculty development program; (ii)

world-class leaders for universities in India through a focused training and education for

good governance that will facilitate research and innovation ecosystem at institutions.

Transformation of existing universities in India to world-class excellence will take an

enormous effort and funding. The point of highest leverage in bringing about this

transformation is the top leadership in institutes/universities. If these are led by
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people who have great visions of the future, who have outstanding leadership

skills, and who can provide transformational management, then the necessary

change will happen at the fastest possible pace. By focusing efforts on creating

world-class leadership, we can achieve the vision of an India that creates a

vibrating, dynamic research and innovation ecosystem and leads the world in the

knowledge age.

IImmpplleemmeennttaattiioonn

PPaannIIIITT::  

aa.. Bring together leaders from all constituents to analyze, discuss, and debate the

research and innovation ecosystem and arrive at a desirable implementation

strategy for further action. 

bb.. Act as facilitator in setting up jointly with industry, academia, and government, 

(i) Centre for Academic Excellence and Leadership (leadership has critical

influence on delivery and sustenance); (ii) Centre for Innovation Management

(should “see” future and provide “direction” for research); (iii) policy formulation,

organizational structure development, person power resource development, and

logistics; funding in areas where government may have “social” or other

limitations, for example, faculty incentives linked to performance, teachers’

training; support specific projects, on the campuses related with water, global

warming, environment, and energy with a holistic perspective. 

AAccaaddeemmiicc  IInnssttiittuuttiioonnss::

aa.. Provide leadership to create research and innovation ecosystem and drive the

research agenda for the next 50 years. 

bb.. Get into the growth mode: enhance research and other infrastructure, prepare

for attracting more talented faculty, pipeline of PhDs. Generate about 10% to

20% of recurring budget from industry and other non government sources by
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2020. Evolve superior people management systems (transparent and performance-based

incentives).

cc.. Pursue vigorous partnership in various areas with industry. For this, consider becoming

somewhat “flexible” for attracting qualified industry professionals for PhD degree

involving industry problems to handle timescale incompatibility.  

dd.. Consider incentives for “innovations to market” (vs. to publications alone).

ee.. Share faculty resources, with less resourceful colleges, for example, by strongly

supporting distance education and training of their faculty. Consider forming a

consortium with academic institution and industry in Mumbai, for example. 

ff.. Set up “Extension Centres” in rural areas within 100 km distance from the institution,

and expose 1st year students to rural India through “rural internship.”

gg.. Use part of government funding to provide R&D assistance in the form of 50:25:25

model for proportioning between blue-sky : national-interest : industry-interest research.  

IInndduussttrryy::

aa.. “Give” (funds, projects, employee time) to academia…  at least as payback to their

parenting prospective employees through their education. Also consider large umbrella

funding to the chosen universities/departments (e.g., from where it has drawn most

graduates) committed for a few years, perhaps in exchange to specific research support.

bb.. Develop long, self-sustaining collaboration models with academia and other research

bodies.

cc.. Substantially increase R, D, and T in industry, thus enhancing opportunities for young

PhDs.

dd.. Support PhD students through internship, industry projects, specific industry

fellowship, international travel support, and gainful employment.

ee.. Sponsor employees for doctoral and master’s degrees with specific real-life problems.

ff.. Over a period of 5 years, R&D by industry should become at least 50% of total R&D

spent in the country and keep increasing thereafter till it reaches about 75% to enable

faster transfer of academic research results to marketable technology.
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GGoovveerrnnmmeenntt::  

aa.. Multifold increase in funds for infrastructure, people, projects at universities and

research labs especially at the leading institutions in order to bring some of these up

to world standards. Returns in our education–conscious nation will be better than

from any other investments. 

bb.. Play less “controlling” role and more “directional” role (e.g., more funding for

transformational and technologies for the good of the masses).

cc.. Continue setting up new IITs, NITs, IIITs, IIMs, AIIMS, and universities while

expanding existing institutions. Support plan to develop needed faculty,

aforementioned Centres for Academic Excellence and Leadership, and Innovation

Management. 

dd.. Continue encouraging industry (e.g., through increasing tax incentives) to increase

investment in R&D, particularly collaborative.   
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