         AN IIT IN ORISSA 

A COMPELLING CASE

             (DRAFT)

Summary
Orissa does not have a single centrally funded institution at the level of an IIT, IIM, IIIT or a central university.  An IIT in Orissa will have a tremendous impact on the development of the state and the surrounding region. Statistically, the per capita income of the state is 43% below national average and the last 25 years statistics shows that the per capita income has been consistently lagging, and the gap from the national average is widening. Closing of this gap requires accelerated growth. Orissa has pockets of excellences in many fields that can have multiplying effect with an IIT. Orissa is home to many natural and man-made features and phenomena such as long coast line, large mineral resources, huge biodiversity, periodic cyclones, defense installations, several small but quality research institutions, etc. which leads to some unique but important research focuses. An IIT, focused on the right research topics and educational programs, would be a catalyst to achieving this accelerated growth. Further, it will serve as an educational hub for south-east Asian countries due to its unique research program. 

To establish a new IIT it is not enough that there is a need. There must be a vision and a plan to see that the needs can indeed be met by establishing an IIT. The goal and measure of success of an IIT -- a national institute, is not just the development of the local area or state or region where it is located, but is the unique and significant impact that it will have on science and engineering, the nation and mankind as a whole, while taking into account the local needs and taking advantage of the local opportunities. The region provides the ideal background and impetus to study and do research on the vital areas of interest to the nation such as: non-renewable resource engineering, disaster mitigation technology, marine engineering and oceanography, missile and camouflaging technology, bioengineering and biomedical science, and ecology and atmospheric sciences; besides conventional disciplines such as computer science, telecommunication, electronics and material science.
With this in mind a set of possible founding faculty of international repute has been identified. This group together with Professor Damodar Acharya, the Vice Chancellor of Biju Patnaik University of Technology has developed an initial vision for the proposed IIT in Orissa. This vision is innovative and will touch on ideas and issues that are unique with respect to existing institutes of excellence in India, and some of which are unique to the whole world.
1. Introduction

India currently has seven Indian Institute of Technologies, or IITs as they are more popularly known. The first IIT was established at Kharagpur, West Bengal in 1950. The subsequent IITs established from scratch were in Mumbai (1958), Chennai (1959), Kanpur (1960), Delhi (1961), and Guwahati (1995).  A seventh IIT was established in 2001 by upgrading Roorkee University, one of India's oldest engineering institutions. In Oct 2003, Shree A. B. Vajpayee, the prime minister of India announced the government’s plan of setting up five new IITs. His reasoning behind this step is eloquently quoted in the following news item.

Five more IITs to be set up in India: Vajpayee

By Indo-Asian News Service

Kanpur, Oct 1 2003 (IANS) India will establish five more Indian Institutes of Technology (IITs) - acclaimed globally as centres of excellence - to meet the growing demand for more high quality technical professionals, Prime Minister Atal Bihari Vajpayee announced here Wednesday.

Speaking at a function at the Indian Institute of Technology (IIT) here, Vajpayee sought the participation of the private sector and IIT alumni to realize the project that was aimed at meeting the global challenge in producing the best and the brightest professionals.

"The challenge before us is how to substantially increase the intake (in IITs) while maintaining the high standards of IITs. To meet this challenge, the government has decided to set up five new IITs by upgrading existing academic institutions that have the promise and potential," he said.

He pointed out that India's population had more than doubled since the five original IITs were set up in Kanpur, Delhi, Powai (nearMumbai), Kharagpur (near Kolkata) and Chennai.

There are now seven IITs, with the addition of the institutes at Guwahati and Roorkee.

Stating that the IITs had become a magnet for the most intelligent and most ambitious students, Vajpayee favoured the "democratisation" of the institutes to include more students from middle classes, underdeveloped states, small towns and less privileged sections of the society.

Vajpayee was inaugurating a building of the department of biological sciences and bioengineering at the Kanpur IIT, set up with parliamentary development funds donated by Communications and IT Minister Arun Shourie.

India needed to promote both primary and higher education, he said, and urged the IITs to constantly improve their standards and focus on research.

"You should now aspire to gain a similar reputation (as producer of quality manpower) in research work. In technology institutions, their reputation also depends on their ability to translate that knowledge into new socially useful and commercially viable applications.

"It is for each IIT to assess its research performance against these criteria and take necessary steps to improve it."

He exhorted each IIT to select from a bouquet of research projects of national importance and produce outcomes that would benefit the society at large.

Vajpayee also said India should aspire for leadership in biotechnology that was the next big revolution unfolding in the world.

"India has emerged as one of the global leaders in IT. The next big revolution that is unfolding in the world is the biotechnology revolution. We must not lag behind in this revolution. Indeed, India should aspire to be one of the leaders," he said, stating that biotechnology would touch the lives of ordinary people in ways that could not even be fully imagined.

Bill Gates, the world's richest man, has termed the IITs and its alumni a "treasure of top rate intellectual resource." 

Gates, chairman of Microsoft Corp., said the IITs are "an incredible institution that has really changed the world and has the potential to do even more in the years ahead."

He said this at the golden jubilee celebrations of the IITs organized by its alumni at Silicon Valley in the U.S. in January.

The government and the people of Orissa agree with the central government’s reasoning behind – as stated and quoted above, and the plan to set up five new IITs. Here we make a compelling case for why one of this new IIT should be established in Orissa. 

We support our case on the argument that the investment in establishing one of the five new IITs in Orissa will have the greatest impact, as compared to setting it up in any other place in India. In American English parlance: ``It will have the biggest bang for the buck’’. 

This proposal has two dimensions: need and promise.  From the need point of view, in summary, Orissa does not have a single centrally funded institution at the level of an IIT, IIM, IIIT or a central university; and Orissa has large pockets of undeveloped and poor regions. Establishment of an IIT with the right focus will have a tremendous impact not only on Orissa but also on the region, the nation and mankind. From the promise point of view, in summary, Orissa has pockets of excellences in many fields that can have multiplying effect with an IIT; Orissa is home to many natural and man-made features and phenomena such as long coast line, large mineral resources, huge biodiversity, periodic cyclones, defense installations, several small but quality research institutions, etc. which leads to some unique but important research focuses; and a group of prospective founding faculty have come up with a unique vision for this proposed IIT. We now elaborate on these points.

2. Need and promise of an IIT in Orissa: 

2.1 Lack of existing centrally funded technical educational institutions of the same scale in Orissa: 

Currently no central institutions at the level of an IIT (besides IITs, such institutions include IIMs, Indian School of mines, centrally funded IIITs and Central Universities) are in Orissa. Such institutions have a tremendous impact on the development of the Science & Technology infrastructure of a state. Orissa has suffered due to the lack of such institutions. Among the states in the south, east and the northeast, Orissa is the only one lacking of such institutions. To be specific let us consider the region consisting of the following contiguous states: Karnataka, Kerala, Tamil Nadu, Andhra Pradesh, Orissa, West Bengal and the  North eastern states. In Karnataka there is IISc and IIM Banaglore. In Kerala there is IIM Kozikhode.  In Tamil Nadu there is IIT Chennai, and the setting up of an IIIT in Kanchipurum has just been announced. In Andhra Pradesh there is the Central University of Hyderabad. In West Bengal, there is IIT Kaharagpur, IIM Kolkata, Indian Statistical Institute and Viswa Bharati University. In the north-eastern states there is IIT Guwahati, and several central universities (Assam University, Nagaland University, Tezpur University, North-Eastern Hill University) and the setting up of a new one has been announced in Mizoram.  Besides Pondicherry (in the south) has Pondicherry University.

In the above listing we are not mentioning smaller institutes such as the Institute of Physics (in Orissa) as these institutions are much smaller and all states have similar ones. 

The above mentioned contiguous region comprising of much of the south, east and north east consist of about 40% of the population of India and thus for regional balance at least two and possibly three (as currently there are more such institutions in the North) of the 5 new IIT should perhaps be in these regions and for equity reasons, even if only one new IIT is established in this region that should go to Orissa. 

If we consider the rest of India, the situation in regards to IITs, IIMs, IIITs, IISc, ISM, and central universities with Engineering departments is as follows:

The other IITs are at Mumbai, Delhi, Roorkee, and Kanpur; Indian School of mines is in Dhanbad; other IIMs are at Ahmedabad, Lucknow and Indore; IIITs are in Gwalior, Allahbad, and a new one is announced in Jabalpur; and the other central universities with Engineering an Science departments are Delhi University, JNU, Aligarh Muslim University, Benaras Hindu University, and Babasaheb Bhimrao Ambedkar University (Lucknow). 

Putting them state and region wise:  In the west, Maharastra has IIT Mumbai and Gujurat has IIM Ahmedabad. In the North, Delhi has IIT Delhi, Delhi University and JNU; Uttar Pradesh has IIT Kanpur, IIM Lucknow, Aligarh Muslim University, Benaras Hindu University, and Babasaheb Bhimrao Ambedkar University in Lucknow; and Uttarakhand has IIT Roorkee. In the central region, Madhya Pradesh has IIM Indore, IIIT Gwalior, and setting up of an IIIT at Jabalpur has just been announced; and Jharkhand has Indian School of Mines Dhanbad.
2.2 Lack of national level R & D establishments in Orissa
Orissa has no national level R & D establishments except the Regional Research Laboratory of CSIR and Central Rice Research Institute of ICAR. In comparison most other states have a much larger number of similar and larger national level R & D establishments. For example, the city of Hyderabad has over 40 centrally funded R & D institutions. 
2.3 Need for and promise of a defence related R & D center – a component of the proposed IIT

The state of Orissa has strategic importance to defense with such vital establishments as Interim Test Range at Chandipur, HAL engine plant at Koraput, Ammunition factory in Saintala and Naval establishment in Chilika. There is no defence R & D unit which can serve these establishments. An IIT with centers and programs focused on this will have a great synergistic impact on the above mentioned establishments and at the same time will create a related R & D atmosphere in the state and the surrounding region. 

2.4 Optimal use of natural resources – need for advanced technology and innovative approaches

The state of Orissa is rich in resources. (Yet, it is one of the poorest states in the country.) The state has about 33% of the country’s minerals (such as: iron ore, bauxite, coal, lead, chromites, Vanadium, rare earth, lime stone, copper and gemstones), 10% of fresh water resources, over 10% of forest resources, and vast marine resources.  The state lacks much needed quality human resources and supporting R & D bases to ensure optimal utilization of its vast resources for growth, development and upliftment of its economy and that of the surrounding regions in Chhatisgarh, and Jharkhand. An IIT with research centers and programs focused on these issues will accelerate the transformation of this resource rich and poor region to an economically vibrant area. 
2.5 Need for the study of natural phenomena – center for coastal studies in the proposed IIT

A large part of the state of Orissa and some parts of the neighbouring areas regularly face one or more of the nature’s fury in terms of floods, droughts and cyclones. A need to counter them, overcome them and lessen their impact leads to the necessity of having research centers in areas such as atmospheric science, monsoons, tropical cyclones, droughts, floods, and in more generalized terms, disaster preparedness and mitigation. The proposed IIT would be a prefect institution to pursue these topics and can help the state, the surrounding regions, and the nation through the development of strategies for effective disaster preparedness, mitigation and management. 

2.6 Summary: need and opportunity

An IIT in Orissa will have a tremendous impact on the development of the state and the surrounding region. Statistically, the per capita income of the state is 43% below national average and the last 25 years statistics shows that the per capita income has been consistently lagging, and the gap from the national average is widening. Closing of this gap requires accelerated growth. An IIT, focused on the right research topics and educational programs, would be a catalyst to achieving this accelerated growth. In addition it can network with other educational institutions in the regions and help in improving the quality of their output. This will also accelerate the pace of the development. Further, it will serve as an educational hub for south-east Asian countries due to its unique research program. 
Moreover, the state and the region provides the ideal background and impetus to study and do research on the vital areas of interest to the nation such as: non-renewable resource engineering, disaster mitigation engineering, marine engineering and ocean studies, missile and camouflaging technology, bioengineering and biomedical science, and ecology and atmospheric sciences; besides conventional disciplines such as computer science, telecommunication, electronics and material science.

3. A vision for the proposed IIT in Orissa

To establish a new IIT it is not enough that there is a need. There must be a vision and a plan to see that the needs can indeed be met by establishing an IIT. The goal and measure of success of an IIT -- a national institute, is not just the development of the local area or state or region where it is located, but is the unique and significant impact that it will have on science and engineering, the nation and mankind as a whole, while taking into account the local needs and taking advantage of the local opportunities.

With this in mind a set of possible founding faculty of international repute has been identified. This group together with Professor Damodar Acharya, the Vice Chancellor of Biju Patnaik University of Technology (and previously a professor at IIT Kharagpur) has developed an initial vision for the proposed IIT in Orissa. This vision is innovative and will touch on ideas and issues that are unique with respect to existing institutes of excellence in India, and some of which are unique to the whole world.
3.1 Innovative and unique research foci

The new IIT will have the traditional engineering disciplines such as electrical engineering, electronics engineering, mechanical engineering, and chemical engineering. But in addition it will have some unique disciplines. Its focus will be on the following disciplines, which will be either unique or will have significant unique aspects. 

1. Defence Technology.

2. Biomedical Engineering.

3. Hazard Mitigation Technology
4. Mineral Resources Engineering.

5. Hybrid Computing; (Embedded systems and MEMS & NEMS). 

6. Technical Laws.   

7. Marine Science and Engineering.

8. Ethics and Social Systems Engineering. 

 There are no programs in 1-3 and 6-8 above, among the existing IITs; the 4th discipline is important to Orissa and the mineral belt in the region, and the 5th discipline is important in its role as a driving factor behind most engineering and technology disciplines. We now elaborate on these disciplines which and mention some interdependence between them.

1. Defence Technology: Currently defence related research is concentrated in DRDO labs and although some defence related research is done in academic institutions, such research is not institutionalized. We propose to have a department/center of defence studies at this IIT. In this center research will be pursued in topics such as avionics, missile technology, electronic warfare, camouflage technology, defence security and sensor networks. This department/center will collaborate with establishments in the state such as the Interim Test Range at Chandipur, HAL engine plan at Koraput, Ammunition factory in Saintala and Naval establishment in Chilika and other defence establishments throughout India (or perhaps even with collaborative countries) and pursue advance research and development in the above mentioned topics.

2. Department of Biomedical Engineering: Although several institutions in India (including some of the IITs such as IIT Kanpur and IIT Kharagpur) now have programs in Biotechnology, we envision a broader and slightly different focus related to this for this new IIT.  The focus will be on Biomedical engineering which will include topics such as design and development of artificial organs such as artificial hearts and heart pumps, bio-MEMS, design of mechanisms to dispense medicine at programmed hours, technology for medical imaging and drug development. 

In all this we envision collaboration between medical doctors, pharmacists, biologists, engineers and computer scientists. Since unlike in western countries very few doctors in India are involved in Biotechnology and Bioengineering research, we will focus on establishing such collaborations. 

We plan to start with collaborating with an existing medical school and a pharmacy school, but it will be a long term aim of this IIT to have a medical school and a pharmacy school as its components.  

We also envision this department to collaborate with the National Institute of Rehabilitation Training & Research, Olatpur (in the outskirts of Bhubaneswar) in its research on biomechanical engineering leading to the effective evaluation of the mobility aids for the orthopaedically disabled persons or suitable surgical or medical procedures or development of new aids. 

We envision and plan close collaboration between this department and the proposed regional branch of All India Institute of Medical Science (AIIMS) to be set of in Bhubaneswar and also between this department and the Institute of Life Sciences (in Bhubaneswar). 

With respect to drug development, cultivation of medicinal plans is a major activity in the state and using such bioresources for drug development will be one of the research (and development) topics of this department. 
3. Hazard Mitigation Technology: The department of Hazard Mitigation will focus on the full range of natural and technological hazards. The natural phenomena include floods, tornadoes, hurricanes, drought and earthquakes. The technological hazards include chemical and nuclear plant accidents, biological warfare, transportation accidents, and pipeline explosions. There are two intellectual objectives here. First, it aims to reduce the vulnerability of communities to natural and technological hazards by enhancing mitigation and preparedness activities. Second, research findings can contribute to the recovery of communities that have been struck by disaster by improving response and long-range recovery activities. This will also include the study of weather prediction, atmospheric sciences and coastal phenomena.  These topics are important to India as a whole, but are particularly important to the coastal areas in India in which Orissa is situated. We anticipate this department will engage in wide range of research activities such as hurricane warning, shelter damage assessment and recovery, tornado warning systems and impacts, community mitigation activities for earthquakes, the epidemiology of death and injuries in disaster, urban search and rescue, and community disaster preparedness that are critical to the state of Orissa. 
4. Departments of Mineral Resource Engineering: Orissa and the regions bordering it in Jharkhand and Chhatisgarh is the mineral belt of India, yet this region is among the poorest in the country. The departments of mineral resources engineering and environmental science and associated centers will focus on the issue of optimal extraction and use of these mineral resources in an eco-friendly manner. An example of a research topic on this is eco-friendly use of fly ash generated in many plants that use coal. 

5.  Hybrid Computing: Computing and information technology are necessary components in all fields of science and engineering and every engineering colleges in India including IITs, IISc, IIIT etc. have them. 

Our vision goes beyond what exists today in of the above mentioned institutions. We envision developing a computing department and associated centers that not only excel in core computing areas such as Algorithms, Systems, Artificial Intelligence, Databases, Networks, Software Engineering, and Computer Engineering but also is a focal point in terms of doing collaborative research with other department and centers of the IIT. 

The Hybrid Computing department will have multidisciplinary research focused in three emerging areas: Bioinformatics, Embedded Systems and MEMS & NEMS. The Bioinformatics program will have collaboration with the Biomedical Engineering department. This program will focus on research topics such as modeling and reasoning about cellular interactions, systems biology, molecular biology databases and data integration, computational gene prediction, phylogeny and computational drug discovery. 

Similarly we envision the collaboration between this department and the department of electrical and electronic engineering on the topic of embedded systems. Such systems, now ubiquitous in automobiles to cell phones, integrate hardware and software in a seamless manner. We propose to have a center on embedded systems and a graduate program on this topic.
MEMS & NEMS is a breakthrough technology, allowing unparalleled synergy between previously unrelated fields such as biology and micro and nano electronics. Many new applications will emerge, expanding beyond that which is currently identified or known. The collaboration among defence, biomedical, chemical, and electrical engineering will evolve the studies in this area.
6. Department of Technical Law: This department will focus on national and international legal issues related to technology and engineering. The issues would range from patent laws and intellectual property laws related to new inventions, and emerging legal issues related to Internet commerce, and cloning. Currently India has very few lawyers trained in such areas of law and in the global market place it is very important that India patents its intellectual property and avoids the examples of foreign countries trying to patent Indian discoveries and inventions such as the patent issue on neem and also the patent related to basmati rice. Currently the output -- in terms of patents -- of the existing top institutes such as IIT and IISc are miniscule and the proposed new IIT will correct this by having a department that not only teaches such legal issues and produces man power in them but also involves the professors and students of these legal issues to patent and protect the intellectual property of this IIT and as well as other institutes in India. The department will collaborate with an existing law college in Orissa and in a later stage we envision this department to become a full-fledged law school, and remain a part of this IIT. Orissa has a significant number of legal scholars and Justice Ranganath Mishra, retired Chief Justice Of India will be in the advisory body of this department. 
7.   Department of Marine Science and Engineering: A large coast line with distinctive features (for example found in Chandipur and Gahiramatha) and the largest salt water lake in Chilka, Orissa is rich in marine organisms. We envision a department and associated research centers that involve the study of Oceanography, a relatively young engineering discipline. The next century promises new technology that will substantially expand the frontiers of oceanography, and growing interest in environmental issues and the ocean sciences promises new job opportunities. Interdisciplinary activities will involve researchers including biologists, mathematicians, physicists, geophysicists, computer scientists, meteorologists, chemists, geologists, engineers, and public policy experts to advance our knowledge of the ocean and its effects on society. Their efforts will improve weather and climate prediction, transportation, waste disposal, the recovery of oil and minerals, and the discovery of new medicines and foods. The department will collaborate with Institute of Life Science and Pharmaceutical centers to discover new medicines based on marine organisms.  
8. Centers on Ethics and Social Systems Engineering: Science and Technology should be used responsibly, in a way that contributes to justice and peace in human society, and to the long-term well-being of wider environment. India is a country of more than one billion people, a very small segment of which is in the forefront of science and engineering. It is thus imperative for this selected few to consider the impact of science and engineering on the society as a whole and also to develop technologies that can have broader use to this society. We envision several centers that will focus on these aspects. Some examples of topics that these centers will pursue include the use of information technology in the context of villages, using information technology towards dramatically improving literacy, and societal impact of and ethical issues regarding cloning and stem cell research technologies. The various topics of studies will include ethics & morality, conflict of interest, data management, research misconducts, and bio-medical ethics etc.  This department will be the used as national center for social ethics and guide various national agencies to restore ethical values while promoting science and technologies.  
3.2 World class faculty – founding and permanent visiting faculty 

The most important component of an institution like an IIT is its faculty. Buildings can be made, furniture can be bought, and top students will always be attracted to an IIT; but the most difficult part is to have an excellent faculty that does ground breaking research on fundamental questions, on emerging issues and on issues relevant to India; that develops and patents new technology and products; that imparts knowledge to the eager students; that serves the greater society; and that has a vision for the future. 

To that end a small set of founding faculty has been identified and in consultation with them several innovative ideas, regarding how to attract, develop and maintain a world class faculty in this IIT, has been developed. Some of these ideas are operational in various institutions abroad.        

3.2.1 Founding faculty:  The set of founding faculty (in collaboration with a selected subset of the existing faculty of the institution that is upgraded) will recruit additional faculty and build the foundation of this IIT. A possible list of founding faculty, mostly based in the United States, is listed below. Each of them has a world-wide reputation in their field. (Their curriculum vita is attached.) They have given a written promise (attached in the appendix) that if an IIT is established in Orissa then they will take leave (for a year or two) from their current institution and help recruit a top notch faculty for the IIT. We expect that some of them will permanently join the IIT and the others will be permanent visiting faculty of this IIT. (Note that the list below does not include any faculty from India with the exception of one. This is because we do not want to assemble the faculty of this IIT by raiding other institutions in India. Of course, if some qualified faculty from another institute is very interested in this IIT then he or she will be considered.)

a. Chitta Baral, Professor, Arizona State University, USA (Computer Science, Bioinformatics, Systems Biology) www.public.asu.edu/~cbaral/
b. Jayadev Misra, Professor, University of Texas at Austin, USA (Computer Science) http://www.cs.utexas.edu/users/misra/

c. Laxmi Bhuyan, Professor, University of California at Riverside, USA (Computer Science, Electrical Engineering, Embedded Systems) www.cs.ucr.edu/~bhuyan
d. Prasant Mohapatra, Professor, University of California at Davis, USA (Computer Science, Electrical Engineering, Embedded Systems) www.cs.ucdavis.edu/~prasant/
e. Chita Das, Professor, Pennsylvania State University, USA (Computer Science, Electrical Engineering, Embedded Systems) www.cse.psu.edu/~das/
f. Bhubaneswar Mishra, Professor, New York University, USA (Computer Science, Bioinformatics, Systems Biology) www.cs.nyu.edu/mishra/
g. Lalit Mohan Patnaik, Professor, Indian Institute of Science, Bangalore, India (Computer Science) http://www.geocities.com/ResearchTriangle/Campus/8937/lmp.html

h. Nirod Das, Associate Professor, Polytechnic University of New York, USA (Microwave/Integrated Circuits, Communications, and Defense studies)

i. Dhabaleswar Panda, Professor, Ohio State University, USA (Computer Science, Electrical Engineering, Embedded Systems) www.cis.ohio-state.edu/~panda/
j. Keshab Parhi, Professor, University of Minnessota (Electrical Engineering) www.ece.umn.edu/users/parhi/
k. Bhanu Jena, Professor, Wayne State University (Biotechnology, Pharmacology) http://www.med.wayne.edu/pharm/jena.htm

l. Subhas Mohaptra, Senior researcher (Retired) North Carolina State University (Biotechnology, Biological and Agricultural Engineering) www.bae.ncsu.edu/people/faculty/former_mohapatra/
m. Madhu Khuntia, Ph.D University of Michigan (Structural Engineering)

n. Sumanta Acharya, Professor, Louisiana State University (Computational and Experimental heat Transfer) www.cmm.lsu.edu/faculty/sacharya.htm
o. Kishore Mohanty, Professor, University of Houston (Chemical Engineering) www.chee.uh.edu/faculty/mohanty/
p. Binayak Mohanty, Associate Professor, Texas A & M University (Biological and Agricultural Engineering) http://rangeweb.tamu.edu/mohanty.htm

q. Deepak Bastia, Professor and endowed chair in Biomedical research, Medical University of South Carolina. (Biomedical engineering, biochemistry) www.musc.edu/BCMB/facultypages/bastia.htm
r.  Dheeraj Pradhan, Professor, University of Bristol, UK (Computer Engineering, embedded systems) www.cs.bris.ac.uk/~pradhan/
s. Durga Misra, Professor, New Jersey Institute of Technology (Electrical Engineering, device characterization) web.njit.edu/~dmisra/
t. Rabi Mahapatra, Associate Professor, Texas A & M University (Codesign, VLSI, Embedded Systems) faculty.cs.tamu.edu/rabi/
3.2.1 Permanent visiting faculty: The notion of permanent visiting faculty will be institutionalized. Exceptional researchers affiliated with other institutions (in India or abroad) will be recruited as permanent visiting faculty with a commitment ranging from 1-3 months/year of physical presence plus a commitment of 10 hours/month of long distance participation for the other months. They will be paid at the IIT scale for that period, possibly as consultants. Such a faculty will have an equal say in department matters such as recruiting, making new policies etc. In a department or a center no more than 30% faculty can be permanent visiting faculty. Exceptions to this may be granted by the director.

3.3 Innovative ideas on faculty development

In addition to recruiting top faculty, it is important that measures be in place so that the faculty maintains their excellence in teaching, research and services. With that in mind following is a list of practices we plan to follow in regards to the faculty. 

3.3.1 Helping other institutions: IIT faculty will be required to be involved in faculty and courseware development at other colleges in engineering and science disciplines

3.3.2 Incentive for pursuing external research funding: The faculty will be allowed and encouraged to spread their 12 months faculty salary to 10 months and seek external funding at that rate for the opened up two months. This will provide significant incentive for the faculty to actively pursue externally funded research projects. 

3.3.3 Multi-disciplinary collaborations; seed grants: The new IIT will encourage multi-disciplinary collaborations. To that aim, multi-disciplinary teams will be given in-house seed grants to initiate collaborations. In each department and center half the faculty will be involved in multi-disciplinary collaborative research. 
3.3.4 Finer levels in faculty ranks: The new IIT will have many finer levels for each of the three main grades of assistant professor, associate professor and full professor. In this we will follow the step system used in the University of California system. By having finer levels, a faculty cannot just rest on his/her laurels without affecting his/her chances to reach the next level.

3.3.5 Distinguished IIT faculty: We will introduce a designation of Distinguished IIT faculty for faculty with rare achievements in regards to teaching or research. Each year a few (say 3-5) faculty members will be given such a designation for a period of 3-5 years.  

3.3.6 Entrepreneurship: Entrepreneurship among faculty and students will be encouraged and to that effect there will be staff to help file patents and market faculty or student developed innovative ideas to companies.  

3.3.7 Anonymous evaluation of faculty: All faculty members will be anonymously evaluated by their students every semester. This evaluation will be used in their promotion decisions.

3.3.8  Course load and buying out courses: Faculty will be allowed to buy out courses using funds obtained from research projects. They can busy out one course per year without any restrictions. They can buy out more subject to availability of substitute instructors. But only under rare circumstances they will be allowed to buy out all courses in a calendar year. i.e. in a calendar year they have to teach at least one course.

3.3.9  Encouragement to write books: A faculty with a book contract from a reputed book publisher (Kluwer is not one of them) can request for paid leave of a semester to write (not edit) a book. The request will then be evaluated by requesting comments from top researchers in that field. If the book has multiple authors from the same department then the leave will be shared by the authors.

3.3.10  Quality not quantity: The research performance of a faculty will be evaluated based on the quality of their publications, not their quantity. The quality will be based on citations to their papers, and the impact rating of the avenue the papers are published in. For each discipline 2-3 top conferences will be identified and any faculty with a regular paper in those conferences will be provided travel funding without any restrictions.

3.3.11  Faculty visibility: Faculty who are editors or associate editors of top international/national journals will be provided secretarial help during their tenure. Faculty who are conference chairs or program chairs of a reputed international conference will also be provided with secretarial help. 

3.3.12  Group building:  To build world class research groups and to recruit really exceptional faculty, certain faculty hires maybe given a blanket authority to hire 1-2 more faculty of their own choice to their group.  The rank of these faculty members will be determined by the regular department procedure. Joint appointments will be encouraged between departments.
3.3 Service

3.3.1 Meaningful social service as a core component of the various   programs: One of the important goals of this IIT will be to instill a sense of duty towards the greater society among its students. To achieve that each IIT student will be required to teach 10 hours in a local college or high school. In addition each student will be required to spend 1 month in a village or small town  (population of less than 50,000) involving themselves in activities such as teaching in a school or adult education center there or helping the locals in obtaining a government grant for a project.

Alternatively a student may opt to spend that month in a military battalion or working in the office of an MLA or an MP. 

These requirements will be similar and in addition to the current requirement in engineering colleges throughout the nation where students are required do a 2 months stint as an industrial trainee. 

3.3.2 Service will be an important component of faculty duties: IIT faculty will also be required to involve themselves in the greater good of the society and one of their evaluation components will be `service’. It should be noted that this is the norm in most American Universities.

3.4 Undergraduate Education

The undergraduate programs at this IIT will closely follow the system at IIT Kharagpur. But it will introduce certain innovative concepts of its own. Following are a list of the innovative ideas that will be new to the undergraduate programs of this IIT. Currently no Indian institution and very few institutions in abroad have these features.

 3.4.1 Computing and Molecular biology in the common core of undergraduates: We will require each undergraduate to take at least four computing courses (which will include programming and data structures, theory of automata and languages, and numerical analysis) and at least two courses in Molecular biology and genetics. At present no other IIT or engineering college in India (and to the best of our knowledge not many abroad) requires that an undergraduate engineer have a course on a life science subject. 

3.4.2 Majors, Minors and dual degrees: In the B.Tech program each student will be required to have a major and a minor. They will be required to choose a minor after the end of their first year. The course requirement for the minor would be such that an additional year of course work would lead to a dual degree. To encourage students to pursue dual degree, students in good standing who prefer a dual degree will be paid a living allowance (at a level close to M.Tech students) during their 5th year.  Students pursuing a dual degree must decide by the end of their 3rd year.

3.5 Collaborative research and distributed centers

Collaborative research will be a main theme of this IIT. The collaboration will be across departments and centers in the IIT and also with other institutions in the area. 
3.5.1 Collaborations with existing institutes in the vicinity: The IIT will have active collaborations with existing research institutions such as the Institute of Physics and Institute of Life Sciences. Some collaborations could be in the form that degrees awarded by these institutions are given by the IIT (currently they are given by Utkal University), and students of these institutions can take certain courses at the IIT and vice-versa and they are recognized by each other. In addition the IIT will encourage joint research proposals by IIT faculty and researchers at these institutions.

3.5.2 Research centers distributed regionally: Although the core of the IIT will be in one place, from the very beginning we will strive to have some of the centers (or their components) distributed throughout the state and possibly in other states of the region. For example, a component of the center on mineral resources engineering could be closer to mines in the Western Orissa. Similarly, a component of the oceanography center could be in Visakhapatnam.

3.5.3 Industry collaboration& Consortium: The new IIT will have close industry collaboration from the very beginning. For example it will have close collaboration with NALCO, SAIL, INDAL, INFOSYS, SATYAM and STP in the state and other industries in the region. Some of these industries can fund to create related research centers. Besides, incubators will be supported through sponsor research program to promote startup industries. Together with other IITs and NITs, several consortiums will be set up to promote emerging areas of research to meet national needs.
3.6 Spawn of centers to independent IITs in 25 years

We envision the centers associated with the IIT to be clustered in 3-4 locations besides the main or core campus. We envision that each of these clusters to evolve to an independent IIT by 20-25 years. That way in 25 years when the number of people aspiring to study in IITs triples (although the population won’t double or triple, due to more affluence a larger section of the population will aspire to study in an IIT) we do not have to worry about converting more colleges to IITs or establishing more IITs from scratch; rather if our vision is followed more IITs would have evolved. Following is a proposed time line of the evolution of center clusters to IITs.

· Year 1-3: Three to four clusters of centers are established in locations other than the main campus.

· Year 3-5: M.Tech programs are developed corresponding to each center in a cluster. 

· Year 5-10: Third year and 4th year of B.Tech programs in subjects related to the centers in a cluster are taught in each cluster center. Students after doing there 1st and 2nd year in the main campus come to these center clusters for their 3rd and 4th years.

· Year 10-15: By the end of 15 years supporting programs are developed so that first year and second years are also taught in the center clusters. 

· Year 15-20: Additional B.Tech programs are developed. By the end of 20 years a mini-IIT is ready with several programs in B.Tech and M.Tech.

· Year 20-25: Mini-IITs are upgraded to regular and autonomous IITs.    

3.7 Infrastructure

3.7.1 Electronic Library: The new IIT will have a significant Electronic library with access to electronic materials at a scale and coverage similar to top US universities. This library will be set up jointly with Biju Patnaik University of Technology, and NIT Rourkela and the cost will be shared.

3.7.2 Wireless Internet: Wireless Internet will be available throughout the campus of the proposed IIT.
3.8 Best Practices and role of IIT Kharagpur

IIT Kharagpur has agreed to be an elder sibling to this proposed IIT and help the proposed IIT in its formative years in various respects. Many of the proposed founding faculty has links with IIT Kharagpur and we plan to borrow many of the best and sometimes unique practices from IIT Kharagpur. Such practices include:

· Hostel assignments of students where besides the hostels specifically for first year students, other undergraduate hostels have mixed boarders from various years. 

· Similarly we will borrow the notion of partial student governance in the hostels whereby they elect representatives who oversee various aspects of the hostel such as the food arrangement, entertainment and sports infrastructure and the most unique hostel libraries. 

· We will borrow the tradition of holding student elections at the end of the academic year for the next year. 

· There will be zero tolerance to ragging. 

· As in all the IITs the course examinations and their grading will be done by the professors who teach the class. Their will be letter grades (AB,C,D,F) with the grade point average computed on a scale of 10. 

· There will be merit-cum-means scholarships available for financially challenged students.

4. Location of the proposed IIT in Orissa

We have identified three possible locations in Orissa for the proposed IIT. In our order of preference they are: 

(i) Bhubaneswar (either an IIT from scratch or upgrading of the College of Engineering and Technology at Bhubaneswar) 

(ii) Upgrading of the University College of Engineering at Burla 

(iii) Upgrading of the National Institute of Technology at Rourkela

Among these three we would really prefer the IIT to be in Bhubaneswar. But if for certain reasons this is not acceptable then the other options are excellent alternatives. We now discuss the strong points of each of the options and elaborate on our preferences.

4.1 Having the IIT in Bhubaneswar:  Greater Bhubaneswar (Bhubaneswar-Cuttack-Puri) is the largest metropolitan area in the state of Orissa with a population of (?). It provides a large existing infrastructure that will lead to significant collaborative opportunities. For example, it has

· 36 undergraduate engineering colleges, 

· several companies that do research and development in engineering and technology fields (such as NALCO, INFOSYS etc.), 

· several research institutions (such as Institute of Physics, Institute of Life Sciences, Institute of Mathematics, Regional Research Laboratory, Central Rice Research Institute, Central Fresh water aquaculture institute, Regional medical research center, Central Institute of Plastic Engineering and Technology, Xavier Institute of Management), 

· two universities that do research in science and technology (Utkal University, and Orissa University of Agriculture and Technology), and 

· a medical college (Sriram Chandra Bhanja Medical College, Cuttack). 

An IIT in this area will lead to synergistic collaboration with all these institutions and thus by multiplier effect would have the largest impact on the area, the state, the country, and mankind. In addition, greater Bhubaneswar currently lacks programs where one can pursue masters and Ph.D degree in Engineering fields. (Currently the only Masters and Ph.D programs that are available in this area are three recently approved Masters program at KIIT, and Masters and Ph.D programs in Agricultural Enginering at OUAT.)

Bubaneswar has very good communication links with trains connecting it to most cities in India, air link to various cities through Indian Airlines and Sahara Airlines, and the golden quadrilateral passes through Bhubaneswar.

Bhubaneswar is also well connected to all areas of the state. Bhubaneswar-Cuttack area has very good hospitals and medical facilities. Thus Bhubneswar is one of the most attractive and livable city in India and has many opportunities. This is very important in terms of attracting top quality faculty, who are concerned with livability issues and opportunities for their spouses; and attracting top faculty is very crucial for the success of the IIT.  

There are two options for setting up of an IIT in Bhubaneswar. One option is to have a brand new IIT, possibly located next to the proposed campus of the AIIMS regional center. The other option is to upgrade the College of Engineering and Technology (CET) at Bhubaneswar. Since CET is a relatively small college with a small faculty, for both options, the role of the founding faculty as mentioned earlier, would be crucial.

CET is one of the newer state engineering colleges in the state. It was established by the state government of Orissa in 1981. It currently has undergraduate programs in Mechanical Engineering, Civil Engineering, Electrical Engineering, Electronics Engineering, Information Technology, Computer Science and Engineering, Computer Science and applications and Architectures. It has a faculty of 40 out of which 8 are on study leave (all studying in graduate programs at IITs) and 10 are slated to retire in 2 years. CET has an area of approximately 100 acres, but large acerage (300 acres of almost flat land plus additional land) contiguous to it is available and could be made part of the IIT.

4.2 Upgrading University College of Engineering (UCE) Burla to an IIT:

The University College of Engineering at Burla was established by the government of Orissa in 1956 as the state’s first engineering college. In the last 48 years this college has produced more than 14,000 engineers successful all over the world. This college has had Masters and Ph.D programs for the last 30 years, and was first in the state in establishing these programs. In 1990 this college was made autonomous by the UGC. This college has B.Tech programs in Civil Engineering, Electrical Engineering, Electronics and telecommunication engineering, mechanical engineering, manufacturing science and engineering, computer science and engineering and information technology. It has M. Tech program in Hydraulic and irrigation engineering, power system engineering, machine design, heat power engineering, production engineering, and communication system engineering. The college has a faculty of 97 with 15 professors, 23 readers, 57 lecturers, 1 principal, and 1 workshop superintendent. The college is situated in 133.6 acres of land and an additional 300 acres of contiguous land can be merged with it for making it an IIT.

This college has been involved in supervising several important programs such as the Prime minister’s village road program, KBK development program, and Watershed programs. This college is located in the industrial belt of Orissa that is spread from Angul to Rourkela and Hirakud to Saintala. 

Burla is also home to the Sambalpur University, and Vira Surendra Sai Medical College, and G M College in Sambalpur is also close by. Burla is a few kilometers from the Hirakud Dam and is also very close to the city of Sambalpur. Sambalpur is accessible by train (East coast railway) and is connected to Rourkela and Bhubaneswar by several daily trains. Bhubaneswar is about 330 Kms from Burla and Rourkela is 200 kms from Burla. The nearest airport is in Raipur, which is 2 hrs by road (NH 6).

4.3 Upgrading National Institute of Technology (NIT) Rourkela to an IIT:

NIT Rourkela has the highest number of departments and academic disciplines among all NITs. It currently offers B.Tech in civil engineering, chemical engineering, ceramic engineering, computer science engineering and applications, applied electronics and instrumentation engineering, electrical engineering, mechanical engineering, metallurgical and materials engineering, mining engineering, M.S in  physics, chemistry, applied mathematics,  MCA and M.Tech in civil engineering, chemical engineering, electrical engineering, computer science & engineering, metallurgical engineering and electronics, and Ph.D. programs in 9 branches of engineering and 3 branches of science. It has a faculty of 120, 70% of which have Ph.Ds, 2 of which are fellows of the National Academy of Engineering and 1 is a fellow of the National academy of sciences.

NIT Rourkela has a land area of 650 acres, an academic complex of plinth area of 40,000 sqm, and hostel facility for 1500 students. It has a 4 Mbps Internet link from STP of India. It has 400 PCs, 300 thin clients and adequate number of servers. Its library has 46,000 books, and equal number of bounded periodicals, and is a member of the INDEST group.  

NIT Rourkela has a sustained vibrant research program over the last 40 years. At present nearly 50 students and faculty are enrolled in the Ph.D programs and there are 35 sponsored research projects, many of which are sponsored by the ministry of HRD. NIT has a strong industry-institute partnership program and an active industrial service.

Rourkela has the first post-independence steel plant. The city and its suburb have two cement plants, two refractory plants, and 14 sponge iron units. The city also has the Biju Patnaik University of Technology. Rourkela is in the middle of the mining belt of western Orissa, Jharkhand and Chhatisgarh. It is well connected by rail to metros Kolkata, Delhi, and Mumbai,  state capitals such as Bhubaneswar, Ranchi, and Raipur, and insdustrial centers such as Jamshedpur Bhilai, and Anugul. It is linked to Mumbai via NH 6 which is part of the golden quadrilateral. It has an airport, and negotiations are going on with private airlines for regular services to Bhubaneswar, Kolkata, Ranchi and Delhi.

4.4 Logic behind our preferences: From the existing infrastructure point of view NIT Rourkela is the best prepared for an upgradation to an IIT. Despite that, we prefer to have the IIT in Bhubaneswar because of the significantly greater impact the later would have. Moreover, if NIT Rourkela is made an IIT then Orissa will no longer have an NIT. To overcome that if another institution is made an NIT, then perhaps it is better to keep the NIT as it is and upgrade another institution (or make one) to an IIT. 

As we mentioned in this document, it is our vision that the new IIT besides having a core campus will have centers which are geographically distributed. We propose that some of these centers be close to the UCE Burla and NIT Rourkela campuses, perhaps even developed jointly, enabling greater collaboration with them and thus enriching them.

In summary, UCE Burla and NIT Rourkela are excellent candidates for upgradation to an IIT; but we would prefer that the IIT is established in Bhubaneswar with some of its centers located close to UCE Burla and NIT Rourkela. This would result in the biggest bang for the buck and will enrich all three of these locations. Moreover our plan of evolving center clusters to independent IITs will result in the establishment of IITs in these locations in 25 years.

5. Appendix 
· appendix 1a (one page resume from founding faculty), 1b (commitment notes from the faculty – few lines from these letters compiled together)
· Appendix 2a, 2b, 2c (two page summary sheets on each proposal from CET, UCE, NIT) 
· Appendix 3: Any letters? Recommendation from other people who matters to this proposal. (Ranganath Misra on Technical Law, ??)
