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EXECUTIVE SUMMARY
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of the highest calibre who would
engage in research, design and development
to help building the nation
towards self-reliance in ber
technological needs”

Pandit Jawaharlal Nehru
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EXECUTIVE SUMMARY

INTRODUCTION

The Indian Insatutes of Technology were established during 1950-2001 at Kharagpur (1950), Bombay
(1958), Madras (1959), Kanpur (1960), Delhi (1961), Guwahati (1995) and Roorkee (2001). The last
review of the five older institutes was petformied by the Nayudamma Committee in 1984 (Report in
1986). Mach has change
which technolog

d duting the last two decades, in particular the economic envirenment to

v and higher technical education ate so tightly connected. Consequently, the 11T

have become even mire valuable as Institutes of National Importance. In the years that have gone
by since their establishiment, these Institutes have acquired unique strengths imd have demonstrated
their potential. These features are described in Cha_pte'z 1 of the Report, tited: Wby s are
Luiportant to the Nationd This chapter is an attempt to place the Commitree’s approach to the
Review in g proper perspective, which is that in the 1ITs India can find a colossal resource of
inestimable worth to tap and display the country’ enviable richness in its knowledge-intensive
hurnan capital.

In Chapters 2 and 3 that follow, the scope and the objectives of the Review and
a bitd’s-eye-view of the total TTT System comprising the seven entities ate presented. The Committee
was handed down eleven tefmy of reference (listed in Chapter 2). These were divided into twelve
clements and Chapters 4 to 15 are devoted to cach of the related rwelve topics. Considerable effort
has gone into prefacing these Chapters with relevant data obtained from the MHRD aad the TITs
themselves. It is possible that despite all care some numbers are erfoneous jnd these can be corrected,
once pointed out. The data are relevant not only to set the stage for making the obsetvations but
also as & record for the future, when in all likelihtod another teview will oceur which will reqaire
tracing back to the present time, Chapter 16 pertains to the case of TIT Guwahat which is in need
of special attention,

While reviewing the performance of the II'Ts, the cui'm}mit‘te@ ad@'ptcd a pro'ces’-v.- f:F ;tpprcc"-f-atﬁve
be presetiptive in academic matters and b) not to make s-;gggc_&uon;- th_aL oy g_.g.fa'strucr the: ttee'drma
of any one of the ITTs to pave its own desired academic path, Thus, although several observations
have been made on academic issues, the final shape of things to be crafted has been left to the 1TTs
themselves. Tt is only in matters that have to be necessarily handled with a commonality of approach
that coordination at the apex level has been suggested.

OVERVIEW OF THE RECOMMENDATIONS

First the then Prime Minister Nehru, then the N.R. Sarkar and Y. Nayudamiria Committées,
thereafter the IITs themselves, have thoughttully formulared their vision for the [ITs Tt is in the

light of these expressed eoals that the Committee has made its recommendatiens. The
&l { I oA

recommendations address a range of issues that the Committee has considered pertinent in light of
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thc terms of reference zmd for takmgr the H Ts forward. Star tm,.ggr \ch the uu{fkﬁ@ﬂ of mnﬂiz,ung the
are: {1 ) governance ({Ehap.ter 5), U-l). f-acu. Ity matters (Ch-apt‘_er 6), (jji) research enhancement
(Chapter 7), (iv) the education system (Chapter §8), (v} the JEE (Chapter 9), (vij IPR issues
(Chapter 10), (vif) linkage with industry (Chapter 11), (viii) technology in education (Chapter 12),
(ix) non-faculty employees (Chapter 13), (s) funding policy and development (Chapter 14),
(xi) expansion in the country and opening campuses abroad (Chapter 15), (xii) and the special case
of II'T Guwahati (Chapter 16). The core theme addressed in cach of these chapters and the key

tecommendations made therein are summarized below,

® The Board of Gevernors (BOG) in each case may keep in view the direction their TI'T
has chosen to pursue (Chapter 4) and annually set up numerical targets related to key
achievements in regard to a) out-turn of graduates, b) research and other scholatly
publications and c) output of paterits. Targets, not necessarily numerical but in terms
considered appropriate by the BOGs, may be defined for other areas televant to the 11T systen.
BOGsare best placed to monitor progress by their [TTs in this reeard. The purpose of Suggesting
targets is not so much to clutter up the freedom of the academics But w indicite that such an
approach is expecred 10 help. The Commitiee thus prefets to leave specifics in these matters
in the respected hands of the Chairfmen and members of the BOGs, of which the
respective Directors are also membets.

* BOGs at the level of individual IITs, together with the IIT Council for the whole of the 1T
system, constitute the apex elements of the Governance Structure (Chapter 5), These apex
bodies are designed to fanction for the benefit respectively of the individual TI'Ts and of the
entire [T systern. The key recommendations ate;

. A standing committee of the IIT Council, called PAN-IIT Synergy Committee,
Chaired by Secretary MHRD and Co-chaired by a distinguished non-official member
of IIT Council to be chosen by Minister, MHRD, may be set up to provide inputs to
the IIT Council. Such inputs are to help the ITTs, asa system of outstanding institutes,
achieve higher academic outputs and make an impact in the world of research, on domestic
cconomy and in regard to societal well-being This commitree could also take cire of
coordinating matters pertaining to non-teaching employees, Importantly the PAN-ITT Synetgy
Committee could prepare the ground for the TI'T Couneil o wotk cooperatively with such
Ministries as h-’[finirﬁtt}: of S & T and J\z‘l'.ini',a;-tf}-' af CIT to mobilise addidonal resoutces; in
particular for [TT research projects, and for greater deployment of information conmmunication
technology [1CT).

2. A new procedure has been recommended for choosing Chairmen and Members of
the BOG as well as the Directors.

L3

The position of Deans needs to be forrmally recognised in the [I'T statates. A Dean dedicated
to faculty mattets has been suggested. He will head the HR (human resoutces) unit proposed
in Chapter 6. The Committee has also suggested nwo more Deans: 1) to lead the effort in
IPR matters (Chapter 10) and 2) to manage and eohance the capability a#nd use of information
and communication technology (Chapters 5 and 12).

{vitif
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* The stature of the II'Ts is intimately linked to the stature of their faculty members. Chapter 6
addresses this core theme, How many of them are widely acclaimed stars in thelr respective
disciplines is an important parameter. The faculty-mix in tefms of such features as their
disciplinary strength (science, engineering or interdisciplinary), whete they were educated and
trainted, rtheir age and their positon in the institution are the other considerations. Keeping in
view the importance of these aspects related o the faculty, the Committee has recommended

as follows:

1. The service conditions of the IIT faculty, including their pay scales and allowances,
need to be urgently reviewed, in view of the prevailing high démand for higher
qualified technical personnel. As for immediately implementable measures, the Committee
suggests that the best performers among the II'T faculty may be rewined beyond 62 yeats o
the age of 65. Further, the pénsion scheme and medical facilitics subsequent t6 rétirement

should be such as to encourage faculty to continue in the setvice of the II'T system.

2. Eachof the II'Ts should create a dedicated Human Resources (HR) unit headed by
a Dean. The unitwill constantly innovate strategies for attracting high calibre individuals to
take up faculty positions, also for their retention and for providing opportunities for their
professional growth. The HR Usit will aldo have to be concerned with genuine faculty needs

such as housing and medical facilities.

3. A system akin to that prevalent in Ii8c for faculty induction as well as for faculty
assessment and promotion has been recommended. The II'T Statutes will bave to be

amended to make this happen.

4, Itissubmitted that, at this juncture of development of the TTTs, MHRD should consider
making provisions for enabling II'Ts to induct meritotious foreign nationals (to start
with, those of Indian origin) to join their faculty. This may be pardcularly desmable in
certain frontier areas where advanced countties have a lead.

* Chapter 7 deals with the major challenge that the TI'Ts face, which is o intensify their tesearch
without ih any way jeopardising their teaching programs, especially for the B/Tech. students.
Whitle enicouragement to the faculty members is cructal, a key factor concerns the ability of the
II'Ts to attract and motivate high calibre students in good number for tesearch. Accessing funds
for research needs also to be made easier and legs time consuming, Accordingly, the key
recommendations pertain to 1) Daculty 2) Research Scholars and 3) Support to Research and

thise are sumimarised below,

1. Outstanding performets in research among the faculty to be rewarded financiaily;
Distinguished Reseatch Professorships to be instituted; Funding to be provided
for engaging Visiting Professors and Visiting Outstanding Scientists in larger
number and for longer durations; Funding also to be provided for selected facuﬁy
members and selected research scholats to spend upto 3 months in a year
(and successively for 3 years, if needed) for collaborative work with well-established

reseatchers abroad.
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Instituting for the seven II'Ts put together 100 Golden Jubilee Research Fellowships
with a monthly stipend of Rs.20,000/-; setting up enabling mechanisms for bright
candidates to complete Ph.DD degree requitements by the age of 25, A way to achieve this
i8 by introducing research pxéjec’ts at the 2nd year B.Tech. stage and attracting the
best performers directly to Ph.D programme after B.Tech.; Promoting and attracting
students for Ph.D research from abroad, also as Post-doctoral Research Associates;
Providing for 25 Post-doctoral fellowships in cach of the II'Ts with a monthly stipend
of Rs.25,000/-; Providing for Ph.D wotk to be cartied out by students engaged in
collaborative projects with institutions in advanced counties; Hxpanding QIP and ensuring

guality ar the same time.

3. Government to be persuaded to institute 4 new mechanism for assuring careets to

highly talented TIT Post-graduates, also to offer tax incentives to industry if they
hire Ph.Ds and research trained Post-graduates; MHRD to introduce a dedicated
budget head for tesearch suppott and to provide an amount to match ITTs using
upto Rs.10 crore from their earnings and donations; a few PAN-IIT grand challenge
projects to be supported and theteby inter-IIT research collaboration promoted; II'Ts
to work out alliances with national Iaberatories and to seek supportt from major science
funding agencies, also to bid for major national exp.erimgntél facilities in the II'Ts,

The Committee emphasizes the widely acclaimed strength of the 11T B/Tech. educational
programmes. Going back to the period when the duration of the B Tech. course was 5 years, the
Commitree raises two important questions (Chapter 8). One question is whether, as a consequence
of the transition to the 4 year course, there has been a reduction i the content of science,
mathemarics, humanites and secial scienees in the present B Tech. programme. The value of
liberal arts and sclence educaton carinot be overestimated when ore tecognises that leaders in
thie protfessions are rarely one dirmensional persons. The other relevant question is whether there
15 romm o effect 4 reduction 1 the achual l't:,:zch'ing load and thcreby release more tme for the
students o dari fo learn as well as for faculty to gain more time for research. In this light should
be viewed the recommendation to introduce research assignment in the B Tech. course at the
2% year stage. In the same light, the Committee has felt thaca revieswiof the Contnuing BEducation
Programmes is warranted, for such involvement, howso-cver m ay be argued as necessary, means
distraction from research for the faculty. The Committee sttongly suggests that a PAN-IIT
Committee of Academics should be set up and be requested to pay attention to the
Committee’s observations made in Chapter 8.

o  This Commitiee of Academics should also examine a major key recommendation
of the Committee to drop the 5-year B.Tech.-M.Tech. dual degree programme in
favour of a new 4-year M.Tech. programme for the carefully selected (¢’ Iz JEE)
B.Sc. graduates who are expected to have undetgone substantial training in science
subjects (the pros and cons with reference to the new M. Tech. course have been put
down). The sample size of B.Scs runs into several lakh of stodents in the country for
who education in engineering and rechnology in the II'TS would present the prospect of a
fine career. With a view 1 consolidating the edueational progerammes in terms of the

d-year B.Tech., Zoyear M Techiand the new 4-year M.Tech. and avoiding increase to the
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teaching burden carried by the faculty, some of the integrated Masters courses, which iy
have lost their attractiveness, may also have to be dropped.

o Conducting a JEE type examinaton fot sereening in metitorious B.Se., graduates provides
a means of selecting a few of them for the integrated Ph.D. programme in science,
engineering and interdisciplinary areas, which has been recommended. This has been
successtul in the I18c where bright B.Sc:s were taken ro Ph.DD. in physics, chemistey,
mathemmatics and biology

@ The Committee has received a suggestion that II'Ts should also consider starting
undergraduate science courses fof reasons briefly stated in Chapter B, Threc of the
seven II'Ts have an ongoing B Tech, (Engineeting Physics) programme. This suggestion has

algo to be evaluated by the Committee of Academics sugested above,

* In regard to the Joint Entrance Examination (Chapter 9), the flagship of the 1I'Ts, the
Committee strongly recommends zealous preservation of the time-tested system, which has
been in place for years for the conduct of the examination. The key suggestion is for an IIT
group to examine a) whether the level of the recammendation can be better related to a
bright school leaving pupil, b) whether the screening test can be eliminated and ¢) whether
a transition to an electronic web-based examination can be made operational in a 3-year
time-fraime.

Chapter 10 is devoted to a discussion pn expanding the 11T brand by paining intellectual
property rights (IPR), While there is a growing trend in securing 1PRs, there is a long way 1o go
tor the 11TS to make their mark. Por this to happen, thete are steps to be taken to motivate
mnovators. The key trecommendation in this regard is to instityionalise an IP system
operated by a dedicated TP management centre which can take away from the inventor,
once he makes his seminal contribution, the rest of the burden invelved in applying
for and getting a patent granted to him and maintaining the IP asset. The [P management
centre should be an empowered centre, but not embedded within those for ICSR
(Industrial Consultancy and Sponsored Research). This cenitre should have separate staff and
a separate budget, with autonomy in its utilization. A separate budget allocation is
called for because the cost of preparing and filing patents, in particular intetnational
patents, could be substantial. The budget should have a provision fot financially
tewarding the inventor. This expenditure is to be regarded as an investment, just as the
Government Li&]ibtl‘-ﬁt’ﬁ:i)f invests in education and training with the expectation that the educated
and trained individuals would be successful and would generate worthy assets for the nation.
The retuen on IPR invesmments can only be expected i the future and would be contingent upon

the suce

§s of the patented idea, product or process,

Engineering process is driven by innovation and, to encourage 4 culture of innovation,
mongrary rewards to the inventor are to be built into the TP systetn. The TP system should
strive towards spreading the TP culture among not just the researchers but across the
T community. The principle being emphasized is that innovation is a phenomenon dependent

on individuals. The capacity to think and innovare credtively fesides in every section of the

{ i }— —%
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HT eommunity, not excluding the undergraduates, the non-teaching employees and the other
residents on the campus. It is impottant to motivate and challenge them.

The bridge between innovation and indus try (read also business) poses substantial challenges
and this is the subject mattet of Chapter 11. The ITT Industry interface has been largely managed
by units, albeit with varying labels in the II'Ts, mandated t¢ build up industrial consultancy and
sponsored tesearch. IIT Kh.a-ragpuf was among the earliest in the country to venture into a
science and technology entrepreneurship park (STEP). Some of the TI'Ts (ITT Bombay and 1I'T
Kanpur) haye enconraged rechnology business incubatots (TBIs) on their campus to help voung
entreprencurs. Significant revenues have been earned by the IITs vig these and other mechanisms
now in place, eg 1T Delhi having invited industry to set up some of their operations on the 11T
campus. However, all of this does not mirror the significant change witnessed in some of the
world’s leading academic institutions where the boundary between the academia and business
has blurred. To see a prosperous linkage with the industry, and a thriving entrepreneurial
spirit, as notable features of the IIT system requires fresh apptoaches. Such fresh
approaches have to pay particular attention to the following essential requirements:
| a)  Attracting experienced industry technical persontiel to ke full-fledged positions; even if it
be for one 1o three years as visiting experts in the TITs (several means by which this can be
done are mentioned in Chapter 11);
b) Setting up physical facilities on 1I'T campuses for cooperative R & D;
¢) Allowing those graduates freshly selected by the industry to remain on campus as industry
staff but to carry out their Ph.ID degree teseatch before they return 1o their industry job;

Ol
pa

Developing a clear understanding on shating of TPRs;

e

Ingtituting special fase-track procuretnent procedutes for industry projects;

o

Establishing a framework in the ITTs to eticourage, assist and reward entrepreneutship and

i

Formulating enabling policies, including tax incentives, for industey to invest in ihdus try-1IT
partnership programmmes

In the Committee’s view, all of the above to be attended to needs a system, like an
autonomous society within the II'Ts, not as a teplacement for the present ICSR, to invest
in industry~IIT partnership progtammes and to discharge functions that go beyond the
present ICSR responsibilities.

Knowledge systems are critically dependent on information comimunication technology (ICT).
The use of modern 10T i far more advanced ia the ITTy than in most academic insttations in
the country (Chapter 12). MEIRD has libetally funded the ITTs in several ways to énhance internet
connectivity, aceess o technical journals, digital libragies, distance education and allied activities
telated ro e-learning. A national programme for technology enhanced learning has been launched,
It this programme, inter-alia, the seven ITT¢ and TIS¢ ate expected to together develop web and
video-based marerial for basic undergraduate scienee and engineering courses. Another major
development in this area is the Indo Freneh Cyber University in which, as a first project, 115¢ and
Toulouse University ate working out lecture programmes on selected tOpICs. The successful
taunching and placement of the educational satellite (EDUSAT) is yer another milestone.

f it}
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The Committee recommends that, at this stage, when the various elements have been
put in place and financially supported, a group consisting of experts drawn from IITs,
118¢ and the Department of Space should review key aspects related to technology
infrastructure, training of mentors, content generation & delivery and research
collaboration.

The review by the expert group should focus on the effectiveness of these programmes and
supgest what further investments and other supportmay be necessary to ensure sustained growth
in these and related projects.

An important component of the II'Ts, like that of any academic institution, is the group of
non-teaching employees (Chapter 13). Their commitment to the work environment in the
IT'Ts has been commendable. The issues pertaining to this group have been briefly stated in this
chapter. The strength of the supporting (8026) and the project staff (1848) put together is more
than fout times the faculty strength (2375) and this calls fot a review. Given the high techiiteal
natute of the ITT work porttolio, these institutes require a larger number of staff with higher
technical qualifications. Although II'Ts are better endowed than most academic institations in
the country with regard to I'T tools, much mere needs to be done to achieve-a higher level of
automation and online operations in the 1T eavironment II'Ts also need to installand maintain
a robust management informaton systém. Keeping such advances in view, the Committee hag
set out to make their observations in tespect of non-teaching employees. Apart from their cadré
structure and pay scales, staff development and regular training have been emphasized.
Training has to be viewed across the board, Sentor staff training in management, workshop
and technical saff waining in the use of modern power tools and automated machinery and
office staff training in the daily use of 1T tools are to be organized and fnancially supported.
Higher Productivity in the II'Ts is closely linked to the efficiency and effectiveness of this
group of employees. A coordinated approach for addressing matters pertaining to
them should be possible through the PAN-IIT Synergy Committee recommended
in Chapter 5.

The funding policy is discussed in Chapter 14. Ttis pointed out at the outset that the Government
has been a benevolent supporter of the TITs, A block grant system svas introduced during
the early 1990s for non-plan funding. This system, with built-in incentives for resoufce
generation, led to the spectacular success of I1Ts attracting significant donations from their
alumni. More recently performance-based funding was experimented with. In the

Committee’s view, the MHRD is in a position to decide, depending on their experience

with the past approaches, on the best course for funding, To the annual funding meant

for salaries, maintenance and development, the Committee has recommended
additionalities:

1) An allocation fot each TI'T" of Rs.20 crore over the next 5 years fof imptoving upon
undergtaduate student laboratories and workshops and the associated infrastructure.
The task in this tespect is much beyond repair and rejuvenation. The ITTs need to put in
place a world class infrasiructure in their academic as well as non-academic spaces. 1f more
than Rs.20 crote is needed in any given year in specific instances, MHRD could look at the

same favourably,
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2)  Additional dedicated budgetary provision for a) Research b) [P Management Centre ¢) Visiting
Chairs, Visiting Scientists and for inviting industey technical experts d) Distinguished
Professorships, Post Doetoral Fellowships and initiation grants to the newly inducted faculty.

‘These items have been explained in Chapters 6, 7, 10 and 11,

3)  The Committee reiterates, as suggested in Chapter 5, that MHRD could invite cooperative
funding from the Ministry of Science and Technology for research and major experimental
faciliries and from the Minisury of Commuaication Information ‘Technology for augmenting

T infrasthucture.

* The demand in the country for 1T educdtion is immense. Consequently, expansion of the present
intake into the ITTs and expanding the ITT system by setting up more [TTs in the country have
been widely advocated. The need for increase in intake at the B.Tech level has been
undetscored by the Committee (Chapter 15). The cost implications of cateting for more
students have been briefly analysed. While some more expansion is possible, this chapter presents
the constraints coming in the way of latge-scale expansion of the IITs as they dre situated at
present. In the case of some of the IT'Ts which have substantally utilized space in their present
campuses, satellite campuses would be required to meet the needs of expansion, The way forward

seems to lie in creating more ITTs at a steady pace.

Chapter 15 also discusses export of IIT brand by setting up campuses abroad. Refetence
has been made to the most recent indication arising from the reported interest of eminent foreign
universities in extending their activities by setting up campuses in India. Thus, a new challenge is
likely to appear at the dovt-step of the TI'TS, Such a development will bring with it added pressute
on the TITS to think and perform competitively in an international sense in otder to retain their
status as the most preferred destination by the students and faculty alike. The Committee has
recorded a few of its immediate inputs in this regard for the consideration of the IIT

Coungil,

* The sixteenth and the last Chapter (Chapter 16) pays attention o 11T at Guwahat, The Comnitece

points out the locational disadvantages of this IT'T, especially for atttacting and retaining meritorious

taculty. The industrial growth in the region has been inhibited and this also hag an impact on the
various aspects of 1T endeavours. The key recommendations are in terms of providing
incentives to the faculty of TIT Guwahati and setting up in its campus major national
facilities. These and other measures to be articulated by the Director, IIT Guwahati may

receive special consideration by the MHRD.
CONCLUDING REMARKS

Members Of the Committee were no doubt familiar with the 11'Ts, but “famibarity & not aceurate
kioiledpe”. T a sense, therefore, the teview was a voyage of discovery, not only of the Institutes the
Committee was involved with but also of its own thoughts as to how best to propel the IITs into
their promising future. The Reportis arecord of the Committeds findings and of its well-intentioned

thoughzs.
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ITTs have undoubtedly displayed several outstanding attributes and demonstrated significant
capabilities which matk them eut as India’s excellent institutions for teaching and research in
engineering and technology. Ttis good 1o remember that “excellence is a jorrney and not a desrination”
and this is a dictum followed by uatversities and institutions the wotld over. Stanford University
anderwent a massive change during 1940-60 to wansform itself from being a peer of Ohio State
University to a world-class university and is now ranked among the top ten in the world. Beijing
"Transcentury Project has been undertaken to make ten univetsities in China ttuly world-clags and
Seoul Nadonal University, Kotea has initiated 2 transformation program in 1999 1o be a global
research major. Gived their talent, enesgy and enthusiasm, I1'Ts of India should at this juncrure feel
inspired to attempt a similar transformation. The TIT Faculty, their scholarly putsuits and
accomplishments and thetr stature in the academic world hold the key to bringing about such a
transformation. All else will follow: The Commirtee would therefore urge all those who have a stake
in these institutions, in particular the Govetnment which has invested heavily and will continue to
do so, that they should do all they can to help TI'TS attract high caliber individuals to join their
taculey. It would also be necessary to ensure that the faculty tine is zealously guarded so that their
core functons, namely teaching, research and building bridgeswith those who eould be engaged in

the application of products of thelt research, are dischatped with the minimum of other disteactions.

The Committee hopes that this Review Repott, coming as it does affer two decades since the Jast
one, receives due consideration by the Government of India, the II'T community, by the Indian
industry and by the numerous alumni who have in recent times displayed exemplary interest in the
welfare of theit abwa mater. None of the recommendations made in this Report warrant any
amendment to the II'T Act. Some of the Statutes will need to be amended and this requirement has
been clearly indicated whiere necessary. While the full set of recommendations and the ratibnale for
making them have been documented in the Report, some of the major and key tecommendations
have been brought together in this Summary. The Committee carnestly hopes for these 10 be accepted
and implemented by the Government. Acceptance of the recomimendations in some cases would
need speecific additonalities to annual financial allocation by the MHRID.: Hopefully, such allocation
will be appreciated as necessary at this point in imeand made available to these institutions, which
have, among the hundreds that have come into existenice in the country; the best chanee to ger into

the big league of the world’s leading universities:
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CHAPTER ONE

WHY IITs ARE IMPORTANT
TO THE NATION?

“The best higher education is a model
and a source of pressure for creating
a modern civil society. This is an ideal
not often realized but is nevertheless a standard
against which to measure national systems”

WORLD BANK TASK FORCE REPORT:

“Higher Education in Developing Countries:
Peril and Promise 2000
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CHAPTER ONE

WHY IITs ARE IMPORTANT
TO THE NATION?

The resurgence of India 45 a nation competitively endowed in science, technology and higher technical
education can be traced to the vibrant currents of 1 947 when, to India’ great fortune,
Jawahatlal Nehru took charge as the country’s first Prime Minister. Among his several pioneering
initatives designed to accelerate India’s development through' education and research in scientific
and technology disciplines, several specific projects have stood out with extraordinary suecess and
have achieved global reach and stature. Among them is his visionary venrure to set up @ group of
institutions called the Indian Institutes of Technology. From Khatagput in 1950 t6 Rootkee
in 2001, there are now séven potentially world-class institutions in the family. Thelt consistent
petformance assiduously kept up in the last fifty years has attracted not only nation-wide acelaim
for them but provided them internaticnal commendation, which they so richly deserve.
What ate those features assoclated with the 11T that have contributed to their brnd as institires

of excellence?

1.1 OUTSTANDING INTAKE

The nadon-wide examination that the 1I'Ts conduct to Select the most deservinig for admission has
proved to bea significantly effective filter. At one tme the ICS and, later on, the 1AS examisations
conducted for graduates in any diseipline throughout the country enjoved 2 great reputation. Such a
teputation was based on transparency and rigour of the selection process. No wonder those that
withstood the pressute and succeeded in the selection, from among the several thousand that
attempted, shone as visionary builders of our institutions. They stood apart as exemplary guardians
of the natoms stability and commitred their indefatgable energy and contribution to India’s ecotiomic
and social development, It may not be an exaggeration to state that the JEE, ﬁr;:a{?fl for he 12" orade
Students, in recent times has perhaps eclipsed these and a myriad other competinve examinations in
its ability to pick the most outs tanding from a very large gene pool. In nutturing the 1T system with
the ablest in this way, the JELs singularly responsible for accomplishing the brand image to India,
The II'Ts have thus emerged as a cradle for India’ future leaders,

1.2 WORLD CLASS PERFORMANCE OF THE B.Tech. GRADUATES

The International competitiveness of the IIT undetgraduates is reflected in their
petformance at the Graduate Record Examination (GRE) of the USA, an examination for
graduates from all over the world, A comparison of the performance levels at the GRE
between the IIT B,Tech.s and those of the three of the best institutions in the world is
shown in Figure 1.1. In no other sphere have any of our Universities and Institutes of higher
education come anywhere neat MIT, Stanford University and University of California at
Berkeley, USA, — Institutions which rank among the world’s top ten Universities. (A global
consultancy firm, Mckinsey, has reported that they have more IIT graduates in their
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worldwide work force than those from any other University in the world). It is this kind of
topnotch performance of IIT gra-duates that, inter alia, has infused self-esteem and self-
reliance in the Indian mind.

3RE score: -
RRGRe I Jquantitative

MIT Stanford uce ITs

Source: lIT Delhi Alumni Report 2004
Figure 1.1: IIT undergraduates are comparable to the best

TIndia today boasts of over 1200 engineering colleges with an intake thar has presently risen to
about 4,00,000. An impressive figure of around 300,000 studeats geaduate from these collepes
every year (incidentally, this is 4 times the nutibet of ehgineering graduates in the USA). In this
sizeable population of colleges and eéngineering graduates, the small numbet of seven I1Ts and their
2300 graduates each year stand out in their accomplishments: The IT'Ts have, therefore, been justifiably
hailed as islands of excellence in India’s engineering education. Apart from the ourstanding intake,
the following IIT characteristics place them apart from the rest of the hundreds of engineering
colleges: .
*  Nearlyall of IIT faculty members have Ph.D.s. Their research interests impact their teaching,
govern their consultancy methods and enable their continuing education. |
*  In the engincering field, the II'Ts together account for over 60% of the Ph.Dis from India,
*  'The faculty members at 1I'Ts enjoy full academic autonomy and are able to update their
curricula to keep pace with the modera developments.
*  The contniuous assessment of students, with pasticular emphasis on turorials, leads to

conunuous learning,
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°  Student evaluation of reaching is an established notm among the 11T,

*  Much academic aetivity occuts in their librasies, around their laboratoties and computing
Facilities, which are made available to students till late hours in the evening

»  Students have the opportunity to interact with post-graduate and Ph.D. research scholars.

*  Their campus-centred ambience has magically contibuted to personality building at an

impressionable age.

1.3  EXEMPLARY ALUMNI AND FACULTY

The alumni of T today numbet more than 1,35,000 and consfitute an asset of inestimable wotth.
Alutnni data in Table 1.1 btings out two less-known features:
o Ower 7T0% alumni are wotking in India

o It is notable that 28% (IIT Kanput) to 62% (II'T Kharagput) of 1I'T Faculty are II'T alumni

Table 1.1 Approximate number of IIT alumni in India and abroad*

‘_ Total number graduated till 2003 | ~27.,000 - ~26,111 _| _~25;,-4=35 ~20,000 __I__ ~34,849

| Alumni abroad ~7,000 ~7,000 ~6,500 ~5,400 | ~6,000

' Alumni in India _ | ~20.000 ~19.111 ‘ ~18.985 | ~14,600 ~28,000 |
T Faculty with at least one ~{70 ~190 270 ‘ ~90 <975 |

| _d'eg;ree fomianyorthe lits (44%) (60%) | (61%) (28%) (62%) \

#The total turnout of graduates from the [Ty, as of March 2003, is ahout 1,33,245,

#5 04 figure in the brackets refleets % of total faculty.

In the present day technology-intensive times, the peérformance of 1T alumni has had a definitive
impact on the national and international professional scene. Anilluseratve list of celebrated achievers
among thea lunnt demonstrates their impressive spread actoss industry, acadernia and entrepreneurship
it Tridia and abroad, as well as in Government establishments in India (please se¢ Table 1.2 at the end
of this chaptet). One should not lose sight of the fact that gquite a few of these achievers and othets,

who are professionally engaged in India; ate Ip.ost-—g‘rﬁduatms,_ from the [ITs,

Nothing succeeds like success. This adage comes true in the mannet i0 which the alumni ef the
ITTs, whose success is so phenomenal, are now returning to their ama mater with gratitude, The
PAN-AMERICAN TIT Alumni Association has grown into a colossal body caralyzing
4 comprehensive apptoach to maintaining the alumni ink. The Association has formed an authentic
conduit for the How of funds and sther kinds of support; it has previded a mych needed platform
for the alumal to come together to diseuss and determine how best to advance and propel the ITTs
into a league of the wotld’s best universitics. It is with these aims that thousands of the old 11T
students already gatheted twice in a common forum in the distant California, in the US.

The tangible outfall of this passionate wave to give, which has no parallel in India’s educational
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institutions, is reflected in the impressive corpus funds, physieal assets and invaluable contacts now
rnade available to the IT'Ts. This alumni gesture of gifting with gratitude is yet another special
IIT asset.

Just as the IIT alumni have done the nation proud, so also the TIT faculty. Many of the formet
faculty members are in the lead roles today as Vice-Chancellors of leading Universities, heads of

eminent institutions aad valued ddvisers to Government and, above all, honoured as famed academics.
1.4 DEMONSTRATED POTENTIAL

Our endeavour from now on should be to address the question as to whethet the TT'Ts have realized
their full potential. Suffice it to sayat this stage that, 1f we have to pick a dozen technical mstitutions
in the country which have the highest potential to become the dominant players inn a knowledge

ntensive society, the seven 11T will easily figure among them.
3. &

Why do we say that the TI'Ts have the potential? It is because, whether in original research ot in
product design or product development, ITTs have often cleatly demonstrated their high level of

competence. We mention here a few examples:

(a) Institute of Scientific Information, Philadelphia, USA, has put out a list of mostcited authors
during 1981-1999. Of these, 8 ate from India, out of whom 3 are from the IITs. These ate
Soumitro Banetjee (in Prgineering) and Sadhan Kumar De (Matetial Science) of 1T
Kharagpur and K.L. Chopra (Material Science) from II'T Delhi, The fourth is VIK Gupta

QECOI-"’gS’ and ]_T,'m'm:mmcﬁt)_ from the then Roorkee Univ‘crs‘iiﬁ}’g now [T Roorkee:

(b) The work from T Kanpur gave the first detérministic polynomial-time algorithm for the
primality testing problem, i.¢. given a numbet, testif it is ptime, 2 major breakthrough in the

aren of computational numiber theory.

(¢j 11T Delhi, in conjunction with the Central Electronics Lid. (CEL) and Solid Stat¢ Physics
Laboratory (SPL), developed the dual mode reciproeal (both te receive and transmit
operations) phase shifter at X Band, also at C Band, with integrated antenna elements and
driver. With respect to these microwave ferrite phase shifter modules, as they were denied o
our country, all of their elements had to be designed, developed and produced in hundreds
by the 11T Delhi-SP1L-CEL team. Witheut the collaborative pooling of the three institutional
resources in which II'T Delhi had a lead tole, 2 major technological achievement of making
the phased array tadat, capable of acquiring a target with total fluéﬁcj-bikity in terms of mulibeam

eleetronic scanning, would not have been pessible in the country,

(d) The CorDECT Wireless in Local Toop (WLL) telecommunication systemt has been
designed, developed and commercially deployed by the TeNet group of IIT Madras.
The TeNer Group consisted of faculty membess of the Departments of Electrical
Fingineering and Computer Science and Engiticering. They co-opted nine ITTM alumni
who formed the company Midas Communications. TeNet, together with Midas

Communications, constituted a powerful consortium o work for a common goal.
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(Midas Communications won this yeat’s CSIR Techoology Award). This is a remarkable
demonstration of how the costs of even the so-called high technology products, when they

are indigenously researched, developed and produced, can be drastically cut and consequently

their deepet penetration can be facilitated. It is ne sutprise, therefore, that the WILL
telecommunication system is reaching out to the less endowed villages in the counrry. Furcher,
unprecedented export possibilities could be realized.

(¢) The modern rice-mills thatwere set up in Andhra Pradesh and the rest of India were based
apon the design of international manufacturers. But it was 1IT Kharagput, which brought
about the required design changes and contributed to testing, and propagated the modern
rice mills. 11T Kharagpur has also s}igﬂ-iﬁc-aﬂ-tty contributed to the design and development
of paddy-husk-fired fived bed and fluidized bed combustors and allied equipment that form
an integral part of the rice milling plant. Tt is noteworthy thar IIT Kharagpur is the only
Institution offering educational and research programmes in Agricultural and Food

Engineering at the undergraduate and post-graduate levels.

(ff 1T Bombay has made a mark in the important role they played in the development af
technologies for India’s prestigious Light Combat Aireraft (LCA), Tejas (Brilliance).
Their wide-ranging contributions included the development of acreservoelastcity analysis
software (notavailable commercially anywhete in the world) and eomputational fluid dynamics
(CTD) packages, besides their work on controly for LA and the maintenance-

training sirpulator.

(g) Indigenous development of earthquake -e’:n-gi'ﬁeisring woes to the ctedit of 1IIT Rootkee.
Beginning with the development of expetimental tools to study the dynamic behaviour of
vatious types of structures, 1IT Roorkee’s work was basic 1o the reconstruction programmes
following the Latur earthquake in Maharashtra and in Gujarat in the aftermath of the
Bhuj earthquake.

B

The newest IIT at Guwahati has taken a pioneeting initiative in starting a Bachelor’s course
in Design. Their design of bamboo ptoduets for ase in local mstitutions, such as hespitals

and schools, in the north-castern tegion holds considerable promise.
1.5 THE NEW FRONTIER

Timies have changed and “we sand fmfégy o the edee of @ wew frontier”. The world has transited from
industrial revolution and from industrial k;-‘i:ﬂ%"u")mﬁf to knowledge revoluton and toward knowledge
ceonomy: In this changed scenatio; global economies are getting integrated. R&D is crossing national
bord

indeed of a kind that suits India’s genius, There is, therefore, a new opportanity for India to selze

ers. Tndia, with its latge pool of technical graduates; is confrontitig new challenges. They are

upon. The nature of prodicts of imnmeasarable economic worth will henceforth be knowledge-
based, requiring minimal capital unlike the conyentionally manufactured industrial products that

guzzle huge eapital. Here s whete the 1ITs must have their prominent presence.
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How can one define knowledge economyr A good definition could be that knowledge economy is
characterized by the highest number of the best-trained, productive individuals, In other words,
highly educated, research-oriented human cdpital of the creative class would be the bedrock
of the knowledge economy. It has been forecast that, before the middle of the century, BRICs
(Brazil, Russia, India and China) could become a much latger force in the world economy and Tndia
could be the third largest economy. Indian companies in the pharma, software and autometive
sectors have shown theit strength in knowledge-based commercial operations and some of them

have been recognized as potential world leaders.

New technologies m the field of bio-technology and pl:mrmﬁf_:eurftals_,- advanced materials and
nano-technology, information and communication techaology are likely to be the key diivers of
growth in the near future. All of this should make it clear that the next phase of development of
India and the growth of the Indian economy will pritnarily be technology dtiven, There are real
oppottunities for India to be in the forefront of the new technology-based development and

application in diverse areas.

In the emerging scenario, the ITTs have a glotious opportunity to play their role in the
cutting-edge fields of science and technology. For this to become a reality, II'Ts have to
tank paripassu with the best in the world. The ITT brand has, therefore, to be moved up the
value ladder from the undergraduate to the post-graduate and Ph.D. rungs and even beyond
post-doctoral level to more matute heights of research.

1.6 IITs ARE A RESOURCE TO ENHANCE INDIA’s SCIENTIFIC IMPACT

Thete are two recent publications, which have attracted much attention here in our country; and
elsewhere in the world, These are: (1) A feature atticle by David A. King in Nutwre (vol.430, July
2004y in which nations have been ranked in accordance with their research publicatons and the
related ciration analysis and (2) A publication by the Shanghai Institute of Education of a list of the
top 500 workd Universides (hetp:/ /ed.sjtw.edu.cn /ranking htm).

In the list published in the Naés ardcle, among the 31 countties assessed, which aceounted for
98% of the world’s highly cited research papers, India’s rank is 23, The parameter chosen by David
King for this ranking is not to be trivialized as he has shown a stiking correlation benveen the

citation intensity of publications and wealth intensity of these 31 counitries,

1n the Shanghai rankings of 500 Universities, based upon 5 parameters deseribed in their publication,
only 3 Indian academic institutions figure. While 1TS¢ appears in the band 251-300, two IT'Ts, namely
IIT Delhi and II'T Khatagpur, weigh i at 451-500. (There are mote recent rankings in which ITTs
figure 4t significantly higher places).

When IT'Ts gear up to compete among the world’s top institutions, even as their vision statements
aver their intention to be werld-class, TI'Ts are bound to move up in their own rank and
thereby India’s ranking among the world’s top tesearch-intensive countries will rise.
IITs can and should be in such an orbit and advance further. A whole range of accomplishments,
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a sample of which has been listed in 1.4 (a) to (h), will flow from such calibre and commitment
across the II'T netwotk for the benefit of gur technological progress and in the service of our

societal needs. And herein lies the answer to the question: Why HTs are important to the hation?

Our task, then, is to envision how best to empower these 1ITs, with theit rematkable capability in
generating world-class undergsaduates, so that they can shine as the top-most institutions for
outstanding researchers, What addidonal resources are needed to take them up the hill of creative
knowledge without jeopardizing in any way thewr perfornvance in undergraduate education? The
teport will analyse the statas of 1T tesearch and the various elements of their present resources
and suggest ways and means by which the II'Ts can be further endowed to enable them to advance

theit teseatrch and extension activities.

While the following chapters will consider these issues, it should be clear that the impottance of the
[ITs to landia is only further accentuated by their potential to become world leaders in a
knewledge-tich regime. How then Is their potential to be harnessed? While the Committee will
suggest along the lines indicated above, the key to telease and channel this potential, in the
ultimate analysis, lies with the faculty, staff and students that compose the II'Ts.

=
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Table 1.2: An lllustrative list of prominent lIT alumni

INDIA - GOVERNMENT AND R&D

Dr, Kiran Bedi, Former Joint Commissioner, Delhi Police (IIT Delhi)

Dr. AK. Balyan, Director, ONGC (IIT Delhi)

Mr. Vilay Mahajan, BASIX India (IIT Delhi)

Mr. Pradeep Kumar, Ambassador of India in Cambodia (IiT_DeIhi)

Dr. Mahesh Sharma, Chairman, KVIC (IIT Delhi)
Vice Admiral A.S. Krishnan, Indian Navy (IIT Delhi)

Dr. D, Banerjee, Chief Controller R&D, DRDO (IIT Madras)

Dr. G. Sundararajan, Director, ARCI, Hyderabad (_iiT Madras)

Dr.C.G.K. Nair, Former Chairman, HAL, Bangalore (IIT Madras)

Mr. M. Natrajan, Scientific Adviser to Raksha Mantri (IIT Madras)

Mr. N.R. Dave, Under Shetiff, Madras (II'T Madras)

Mr, B.S. Sudhir Chandra, Member Railway Board (IIT Madras)

Mr. P. Damodaran, Secretary, Govt. of Tamil Nadu (IIT Madras)

Mr. R. Ganesan, Secretary to Government of India, Dept. of Posts (IIT Madras)

Mr. M.S, Srinivasan, Joint Secretary, Ministy of Commerce & Industry, Govt. of India (IIT Madras)

Dr. S. Banerjee, Director, BARC_:_ Murmbai (IIT Kharagpur)

Dr, K, Sekhar, Director, DRDE, Gwalior (IIT Kharagpur)

Mr. V.P. Sandias, Chief Controller R&D (Electronics), DRDO (IIT Kharagpur)

Dr. S. Sivaram, Director, NCL, Pune (IIT Kanpur)

Dr. H.S. Maiti, Director, CGCRI, Kolkata (IIT Kanpur)

Dr. S.P. Mehrotra, Director, NML, Jamshedpur (IIT Kanpur)

Dr. K. Vijayraghavan, Director, NBC, Bangalore (IIT Kanpur)

Dr. Ashoke Sen, FRS, Mehta Institute, Allahabad (IIT Kanpur)

Dr.K. Balasubramanian, Director NFTDC, Hyderabad (IIT Kanpur)
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SCOPE AND OBJECTIVES
OF THE REVIEW

“The conquest of the technical frontier,
like the conquest of the geographical frontier,
requires a varied initiative by millions

of individuals”

MILTON FRIEDMAN, NL

(Consultant to India’s
Ministry of Finance 1955)
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CHAPTER TWO

SCOPE AND OBJECTIVES
OF THE REVIEW

The terms of reference gived to the Committee and the methodology adopted by the Committee in

its teview worlk are presented in this chapter.
2.1  CONTEXT OF THE liT REVIEW

Thtee factors are relevant & the ITT Review 2004,

First, the review is ocenrring at the warn of a new era, at the beginning of the 21st century coinciding
with the dawn of the third milleaginm, Rapid and global changes in technological, economic, social,
political and ecological dimensions at this time are not only creating oppottunities for growth, but
also posing developmiental challenges for the nation. India has emerged a8 one of the five largest
cconemies in the world (in terms of purchasing power parity). However, India’s standing in terms
of per-capita income (World Bank index), human development (UNDP index) and the global
competitiveness survey (involving more than 60 countries) is low. "This is a matter of seripus eoncern
for the world’s second latgest populous nation, While the nation has taken strides to embsace the
increasingly knowledge intensive and global economy;, it faces immense challenges in terms of poverty,
social security, and enyitonmentally sustainable development. How then can India achieve
development that is mote inclusi ver

Second, this review comes at 4 tisne when thete is an ihcrmsiﬂg realisation among national and
international agencies that higher education and R&D are critical for development in this region, to
address prevalent problems of poverty reduction, facilitate sustainable human and social development
and Improve competitiveness of the country to participate effectively in the emetging knowledge
cconomy, Science and technology have traditionally been a eritical componert of the knowledge
infrastructure, India started, soon ifter independence, providing a strong thrust to development of
human capital and R&D in seierice and technology from eathy 1950s thtough the establishment of
several government departments such as the Department of Atomic Energy, the Department of
Defence Research, the Department of Space, the Departtments of Sciericeand Technology, Scientific
and Industrial Research, Bistechnology and Ocean Development, Ministties of Non-Conventional
“netgy Sources and Information Technology, the premier Indian Institates of Technology and a
large number of engineeting colleges, both public and ptivate. These initiatives have led to visible
improvement in the technology seenario in areas piloted by the respective agencies: So alse in
agriculture, the country experienced the green revolution and increased food security. However,
India’s position on the techne slogy achievement index' is sl behind that of several other countries,
Cne could argue that such indices ate fallacious. Haowever, it cannot be denied that India has not
made a mark, commensurate with its size and statute, ia internationally competitive R&D based

manufactured products. How is this lacuna @ be cotrected?
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Thitrd, this feview is taking place alongside a national initiative to improve the quality of technical
education in the country. The initiative seeks to improve the quality of undetgraduate engineering
education in a number of institutions. Governmerit colleges that are at a level below IITS ate being
identified as lead centers for focused i improvement thtough measures such as greater autonomy in
academic, financial and administrative aspects and increased funding, as has happened in the
conversion of etstwhile Regional Engineering C colleges into National Tnstitutes of Technology.
Improvement of engineering education acsoss the country is expected to address shottage of qualified
faculty and good quality students for post-graduate education. The 6nus oh the ITTs is then to

generate high calibre PGsand Ph.Dis and cater to the natiotis dite niced for quality technical manpewer.
IITs have also w excel in research, innovation and extehsion activitles in a way as to be counted
among the worlds best résearch universities. What strategy may result in such excellence being
accomplighed?

It is in the context delineated abeve that the present review has been undertaken.

2.2 TERMS OF REVIEW (2004)

The Tetms of Reference (TOR) handed down to the IIT Review Committee (2004) (herein after
referred to as the Committee) are shown in Table 2.1

Table 2.1: Terms of Reference for the IIT Review Committee

1. Toreview the Vision, Mission, and Goals of the II'Ts, and the strategics needed for achieving
them, taking into consideration the current & futute national priorities and emerging global
scematio. In particular, whether there is need to reorient their entire thinking so that they are

geared to solving the manpower & research problems pertaining to the eritical sectors of the
In‘dia-ﬂ' Economy, especially those that have impact on the lives of e rural population
& disadvantaged sections.

2. To teview the performance of the IITs in relation to their Vision, Mission and Goals,
both in quantitative and gualitative terms, This will include the petformaince in manpower
developrient in terms of capacities, levels and disciplines, as well as provision of Continuing
Education fot teachets and working profem}om!s The Committee should also give their
recommendations on increase in intake, opening new campuses within the country and
outside and possibility of operating two-shifts by optimum utilization of their physical
mfrastrocture and faculty resoutces. The services and recommendations may also melude
academic and sponscred research, in ferms of nadonal priorities, thrust areas, and new and
emerging areas of technology.

3. To review the extent and intensity of interaction with industry for technology development
& consultancy, a5 well as alliances with caref ully chosen partners, both nationally &
internationally.

4. To review the management structures and governanee mechanisms as also financial
management and make recommend fations on potential mert WEment
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5. To review the nature & scope of academic offetings in the context of emerging technology
tequirements such as bio-technologies, nano-technologies & new energy technologies and
assess the responsiveness of the causes & curricula to the changing demands of the
profession. The issue of inclusion of diversified inputs in Physical and Biological Sciences,
Social Sciences and Humanities in the preparation of students may also be examined and
recommendations made thereon. The Commmittee miay also teview the pedagogical approaches
and suggest modifications, if any, that should be made in order to produce autonomous
learnets who are flexible, adaptable and possess the skill of ‘learning to learn’, Further, it
may also make recommendations on the potential of, and aetions needed for, technology
enhanced learning:.

6. In particular, the Committee should suggest ways and means of creating a mindser among
the students that is based on human values of truth, good conduet, peace, non-violence and
love. The II'Ts should produce students who are pattiotic and think mainly of India and its

problems. The tendency to look westwards in everything needs to be eschewed.

7. Toreview the contributions of II'Ts inserving as fole maodels for other technical instinadons
in thie country, and in providing leadership and plaving a pro-active role in setting benchmarks
for the natonal technical education system. The Committee may also review the extent to
which II'Ts have succeeded in establishing networking partnerships and other educational
& research institutions for resource sharing and academic partnership, and make
recommendations for the future,

8. To review and make recommendations on faculty recruitment, retention and development
processes in order to induct high quality faculty, retain it and motivate it 10 perform
consistently at high levels of excellence. The Committee may also review and make
recommendations on recruitment critetia in order to provide healthy participaton of 8C/
ST communities in the II'T faculty.

9. To review the procedures of students admission to different programmes and assess how
effective they have been in admitting high quality diversified student body while
maintaining the constitutional provisions for SC/8T and providing adequate access to
disadvantaged weaker sections of society. The Committee may wish to review the
methodology of JEE and recommend improvements that can be made therein in the light

of proliferation of coaching industry,

10, Toreview thestate of physical infrastructure of the ITTs its order to make recommendations
relating to their modernization, removal of obsolescence and future development consistent

with their anticipated tole at natonal and international levels.

11, To review the position regarding number of IIT Undergraduates enrolling themselves
for Post graduation/Rescarch Studies and those opting for other professions,
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23  ANALYTICAL FRAMEWORK

The eleven terms of reference for this review cover multiple dimensions of the IT'T system and alse
point to many pressing concerns/expectations from 1T as institutes of national importance. This
aspect is different from that of the previous reviews, In the past, mostly individual 1T1Ts wete reviewed.
The firse PAN-II'T Review (review of all the ITTs togethet) was by a committee chaired by Professor
Y. Nayudamima. Shri Hiten Bhaya was the Vice-Chairman and Professor CNLR, Rao, Shri Nanubhai
Amin, Shei A, Kalyanakrishnan, Shti M.S. Padmanabhan and Shti Jagdish Narain wete membets,
apatt from the officials of the Ministry. The reportof the Nayudamma Review Cominittee, subniitted
in 1986, was used in formulating the present Commirtee’s approach o teview the progress since
registered by the ITTSs in the last seventeen years and to consider possible directions for theit futute
growth and enhanced performance.

In order to ensure that the richness of the [T system is fully appreciated at multiple levels and all
the key concerns are cleatly addressed, this teview uses an analytical framework as shown in
Figure 2.1
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Figure 2.1: Framework for lIT Review
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The framework classifies the TOR elements into three broad categories as indicated in the box
below:

A. AT THE APEX:

Vision and Gevernance thar provide the necessary authofity, suppott and direction to

performance
C. AT THE CENTRE:

The mechanisms to facilitate interactions among the key stakeholders — Faculty, Students,
Industry (within and putside the country), Government (in the States and at the Centre and
the National Laboratories) and other institutions (academic as well 4s non-academic, here
and elsewhere) - around core knowledge assets such a5 curticula, publications, patents
and knowledge intensive products.

B. AT THE BASE:

The Financial, Human and Infrastructure resoutces tequited to facilitate performance of
the T1T system

The framework provides a backdrop to appreciate the impact, present and potential, of the 1TT
system (as institutions of national importance) in the emerging knowledge society. It is more
comprehensive than the traditonal as well as the more recént models of the educational system, as
brought put below.

The traditional mpdel regards faculty a8 the eentre of a university system (von Humbolde model).
Meore recent models argue in favour of 4 leasner-centric model. However, both these models require
presently to take into account the fact that learning, knowledge and innovation are becoming far
more petrvasive and involye many other institutions such as industry, government, and society ar
large. ITT products (alurmni) are participating and shaping different sphieres of human activity (industry;
government, NGOs). Indusery is imf{-:‘s-tjﬁg a lot more in R&D and training, Governnients are
conecerned about life-Jong learning. The frarhework is designed to connect the discussion on T1Ts to
these changes happening in different dittenisions. The framework when applied recutsively at multiple
levels can reveal the unique characteristics of individual TTTS, their contribution to the brand of the

ITT system, and the contribution of the II'T system to the wider innovation system,
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24 METHODOLOGY

¥ The system framework has been applied througha methodology involving three broad steps (shown

in Figure 2.2):

* Step 1: Discover the present scenatio of 1TTs and assess the degree of interaction with key

stakeholders

s Step 2: Diagnose the key issues of concern that are inhibiting desired interactions; especially

those atising out of vision, governance and resources

¢ Step 3: Design strategies for enhanced performance

\ JiTs & iheir Context L l |

o [Herie papers prapms by T T

: f;’f;;ﬁf‘;,;”“ DISCOVER V), DIAGNOSE
il ay

PRESENT / % ISSUES OF

SCENARIO / CONCERN

élp Raise

/ Levels of ]
P
FOR CHANGE ol
\\ System

DESIGN
. STRATEGIES

i st

ittt eistinguisfed ’

k- | \/ \ =y

Figure 2.2: Methodology for the Review

Both qualitative and quantitative data were collected for analysis:

¢ Data provided by the MHRD was supplemented with specific questionnaires sent out to ITs;
additional queries were posed during the visits and in correspondence with the Directors,
interactions with other interest gtoups such as alumni (within the country and abroad), industry

captains, past Directors and former professors.

s Visits to the 7 locadons where ITTs are situated to obtain a Gist hand feel for the facilides,

listen to the faculty, the students, the non-teaching employees and alumni.

* Distinguished academics in the country, Chairmen of the Boards of Governors, DG CSIR,
Secretaty to Governmen! of India, Science and Technology, Secretaries to Departments of
Space and Aromic Energy have all been most gracious in providing inputs to the work of the

Review Committes.

e The Terms of Review were divided into 10 themes. Fight of the themes were assigned to the
[ITs and the remaining 2 to Chairman, AICTI and Indian Institure of Science (See Table 2.2)

The ten theme papets constituted an inpar to the Review Committee.

CHAPTER TWQ




Theme

paper No.

Table 2.2: Theme papers prepared by lITs

Subject

(IT Review 9004

P-re_pared by

| Theme: 10

Theme: 1 Vision, Mission, and Goals IIT Kharagpur,
1T Delhi
Theme: 2 Increase in intake/new campuses both within and
outside the country Chairman, AICTE
Theme: 3 Special thrust on Post-graduate IT Kanpur,
education and research IIT Bombay
Theme: 4 Partnership with industry and
national and international linkages IS¢, Bangalore
Theme: 5 Management structure and Governance Mechanisms IT Kanpur )
Theme: 6 | Academic Offerings — Curriculum and Pedagogic issues,
human values and use of technology for
on-campus programmes IIT Delhi
Theme: 7 Networking with other technical and research IIT Delhi
institutions — Distance & web-based education issues IT Madras*
Theme: 8 Faculty related issues | IIT Bombay
Theme: 9 Admission and Fee related issues IIT Roorkee
Infrastructure Related issues T Kharagpur

* subseqguently assigned.

2.5

STRUCTURE OF THE REPORT

The rest of the report is organized as follows. Chaprer 3 presents a macro-view of the 1IT systery,

The remaining chapters discuss the isyues pertaining to the vatious elements of the tramewotk and

suggest areas of improvement,

Chapter 5 analyses the governarice structute

Chapters 7 and 10 analyse research performance and 1PR issues

expansion in India and overseas CAMPUSES

*  Chapter 11 discusses industry intetactions

*  Chapter 14 discusses funding policy for 11T%

*  Chapter 16 refers to the special case of 11T Guwahat

Chapter 4 probes the vision of the IIT system and that of the individual T1'1%
Chapters 6 and 13 discuss Issues pertaining to faculty and non-faculty statf

Chapters 8,9, 12 and 15 discuss issues related o edueation, JEL, technology in education and
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CHAPTER THREE

A MACRO-VIEW
OF THE IIT SYSTEM

“The great untapped resource of
technical and scientific knowledge
available to India for the taking
is the economic equivalent of
the untapped continent available
to the United States 150 years ago”

MILTON FRIEDMAN, NL

(Consultant to India’s
Ministry of Finance 1955)
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CHAPTER THREELE

A MACRO-VIEW
OF THE IIT SYSTEM

This chapter presents a view of the IIT system as of 2002-03 swith reference to the framework
defined in Figure 2.1. The key atributes of the IIT system have been depicted in Figure 3.1,
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31  KEY FEATURES OF THE IIT SYSTEM

Some of the key features of the ITIT system (scale, resources, ratios) are highliphred below:

* Student Output: In 2002-03, II'Ts produced 2274 UG fincl. Preparatory), 3675 PG (inel. Dual
Degree) and 444 Ph.D. graduates and had about 25000 students on rolls. Higher PG output
suggests that ITTs may be focusing mote on past-graduate education. Howevet, it may be noted
thar oaly 30% of non-UG students are absorbed by eampus recruitment compated to 53% of
UG students. On the other hand, a higher percentage of UG students goes abroad after graduation
thaty that of non-UG students,

* Faculty Strength & Productivity: The sevén IITs put together have 2375 faculty members:
In 2002-03, every II'T faculty member on an average produced 2.70 students (0,96 UGs, 1.55
PGs, 0.19 Ph.Ds), 1.4 research publications and generated Rs. 8.3 lakh per annum through
consultancy and spensored research and managed 10.5 students (UG + PG + Ph.D. students on
rolls). There are 4.18 staff members (3.4 administrative and support sraff and 0.78 R&D and
project staff) for every faculty.

* Financial Resources: For every rupee spent by government (plan and non-plan), the II'Ts ate
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able to generate ah additional Re.0.24, through sponsored research and consultancy and make a
net addition of Rel).16 to the corpus. Recovery from students by way of fees is Re.0.06.
Research Infrastructure: 1TTs have also accumulared a significant amount of Infrastructure

over time Some of the national facilities installed in the 1I'Ts ate shown in Table 3.1,

Table 3.1; Some of the national facilities in liTs

T + National Facility

» National Centre for Upgradation of Textiles Education

+ National Resource Centre for Value Education Engineering

[ITD « Biotechnology Information Sub-centre

* Indo-French Unit for Water and Waste Technology

+ NISSAT's Windows to Information Support Services for Entrepreneurs
» Educational Technology Service Centre

* Regional Sophisticated Instrumentation Centre
M * Centre for Computational Fluid Dynamics
* Ocean Engineering Centre

» National Information Centre of Earthquake Engineering
+ National Wind Tunnel Facility

* Atomic Force Microscope

IITK »  Advanced Centre for Materials Science

» Advanced Centre for Electronic Systems

* Flight Lab

* Facility for Ecological and Analytical Testing

» Post Harvest Technology Centre

« LS| Design Centre

IITKGP | <« Centre for Education Technology

» National Facility in Medical Techhologies
+ National MEMS Design Centre

* Rubber Technology Centre

» Geotechnical Centrifuge Facility

« Sophisticated Analytical Instrumentation Facility

ITB « Centre for Software Validation and Verification

»  National Facility for Photo Labeling & Peptide Sequencing in Biomolecular Systems
» National Facility for Single Crystal X-ray Diffractometer

» National Facility for Texture and Orientation Imaging Microscopy

+ Thermal lonisation Isotope Studies

» Electron Probe Microanalysis

[ITR  Shake Table Facility

* Wind Tunne! Facility

« Strong Motion Facility Network

* Instrumentation and Analytical Facilities

,M
B
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Besides substantial experimental facilities for teaching and research, 11Tk today possess a wealth in
tetms of library resources (Table 3.2

Table 3.2: IIT library resources as of 2002-03

_ B | 0T0 | WK | uTkeP | mtm | mR | ime

Books 200745 | 215812 | 230024 | 214680 | 204211 | 237858 |36841
Periodicals 1096 | 672 | 1541 | 1160 | 894 | 658 | 568
Egﬁi;ﬁ;‘;?% oF | 98200 | eese0 | 155025 | 97538 | 79934 | 44933 17576
CDhideoMicrofilms | 125 | 4576 | 2420 | 10076 | 2761 | 3400 | 910
Total 300195 | 313940 | 380010 | 323499 |287800 |285849 |55895

Note: IITD and 1I'TK have access respectively o 4000 and 5300 electronic journals

The rest of the discussion focuses on fiteractions amone the kev plavers: Faculty, students, industry,
. ol o _‘J 2 i t i
government and other institutions. The interactons will be analyzed to understand the characteristics

of the T system. This will be done at three Tevels:

Level Twill present the curtent state of the ITT system as 2 whole and changes in kéy attributes

over the past few years.

Lievel 2 will tease out the similarities and differences among the individual institutes of the
system. Much of the compatison will be festricted to the five older 11Ts (ITTB, I1TD, IITK,
IITKGP and II'TM). ITTR is a telatively new entrant and ITTG is a young institure,

Level 3 will seek to exeract the similatities and differences across major disciplinary categories-
. e 3 &

engineering, science, and humanities & social sclences.

The results of the data analysis at the three levels will provide the hackdrop for the presentation of
the Comtinittee’s recommendations on important aspects per tainiing to the following key components

that matter so much for the 1IT5" ability to reach up to hisher levels of petformance:

1. Vision 2. Governance
3. Paculty 4. Reseaurch
5. Education 6. Joint Entrance Examination
7. IPR 8. Industry interactions
9. Technology in Hducation L), Non-Faculty Dmblovess
&) ] RIO]

11 Punding Policy and Development of 1TTs 12, Hxpansion within the eountry and Campuses Overseas
g P £ 3

13, I Guswalhiatd,

The following chapters 4 to 16 will deal with the abave thirteern issues, respectively,

o

L
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CHAPTER FOUR

VISION
FOR THE IIT SYSTEM

“It’s not what the vision is,
1ts what the vision does.......

Peter M Senge
(1947 - )
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CHAPTER FOUR

VISION
FOR THE IIT SYSTEM

A key question to answer is whether TS have comprehensively fulfilled their purpose ot for that
ihattet whether 11Ts have achieved theit poteritial il full mieasure? The answer is an emphatic yes
asofar as it relares to the calibre of the UG entrants, the quality of their education and their subsequent
achievements. In regard to the other aspeets like research output, effectiveness of their work with
the industty of their contribution in the service of sacietal needs, there is no clear quantitative
benchmark for the TIT system as a whole and for the individual ITs. Compatison of II'Ts against
international benchmarks, while useful, may nor be entirely appropriate because ITTs are institutes
of national importanee created for a specific purpose, and operate i a particular societal eontext.

In the absence of quantitative benchmarks, a qualitative model is suggested to analyse the extent to

which TS have achieved the vision, first articulated by the Sarkar Committee.
41 MODEL OF THE IIT VISION

The cote elements of the IIT vision, expressed in Nehru's words (page ) and the Sarkar Commitiee

and Nayudamma Committee { 1961) Repotts, are

» The basic function of TTTs is production of Scientists and en sineers of the highest calibre through

education (1). It should be tightly integrated with research (2) and extension (3).

o Goals & tasks of the institutes should relate continuously to chanpes taking place in the socio-
! ) g gp
economic development of the country (4) and ... rapidly exploding universe of knowledge

in science & technology (5)-

o 1ITsshould embody the student with values, enthusiasm and ability to engage in research, design

and development to help building the nation towards self-reliance in her rechnological needs

To Facilitate prima facee analysis, the above statements have been translated into a simple influence

diagram comprtising the five elements and their relationships (see figure 4.1},

The model suggests that the ptiotity of the LT system 15 cleatly on education, followed by tesearch
and extension. Research and extension have a very specific purpose-they are expected toaid absorp tion
of new developments in science and technology, facilitate appreciation of societal issues and problems
in technology management, and help translate these into excellence in educaton. Ttalso suggests
that public funding of II'Ts should resultin students willing to take on problents of national interest.
The model has sufficient feedback loops to ensure that the [TT system and individual 1I'Ts can adapt

to changes in the environment.

However, a comparison of the vision statements of the 1ITs (Figure 4.2) against the maodel of the

1T vision shows that the match is not petfect. While educational excellence is reflected in all the
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4. Sccio-economic ]

| development of India
4

a |y b

1. Excellence in
Technelogy Education

A §-
h TR '
| c L S
d 2. Research S|
e |
> 3. Exiension (aspecis of g

technelegy management)

5. Explosion of Knowledge
in Science & Technology |

Figure 4.1: Model of the IIT vision
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iTD

“To centribute to Indiaand the world through
sicellence m ‘seientific & technical
ediication &
To 485 va[uabre Tesoures for fndiusry
& society, ,

Ta remainya sourceraf pride for all Indians”

1. Excelience in Tachnology
Education
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\_J
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innovators in technology and science”

ITK
“Man, maching and informationtAnew paradign
ofengineering edugation’

3. Extension with & purposs
0oy

\ /
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development of India.
(IITKGP, IITH, IITD, ITG)
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gxceilence in education. ressarch and
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Figure 4.2: Alignment of vision of individual lTs to the overall vision
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CHAPTER SIX

FACULTY MATTERS

“It is not the strongest of the species
that survive, not the most intelligent,
but the one most responsive to change”

Charles Darwin
(1809-1882)
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CHAPTER SIX

FACULTY MATTERS

The pun in thé dide is intended. Faculty matters a great deall Faculty members and their academic
stature constitute the core calibre of the ITT system. It is their intellectual value that drives output.
The 1TTs over the years have been able to attract-a number of bright faculty members. They have in
marn contributed to building and sustaining the II'T brand. Theit stature and work have contributed
significantly to the name and fame that the II'T% have acguired. The important place of faculry
members in the scheme of T human resources; besides that of the students and the graduates,
deserves 1o be emphasized far more than what has been done. Some of the H'T faculty miembers
of the earlier years have moved out of the IIT system and migrated to institutions abroad ot to

high positions within the country.

The questions to raise are the following: Do recent data suggest a continuation ¢f the past trend of
inducting star faculty? Is the faculty strength inereasing? What does the current faculty profile in
terms of age or discipline point to? The data pertaining o the faculty are presented first and the

Committee’s observatons and recommenditions follow:

6.1  FACULTY STRENGTH IN lITs DURING 1999-2003

Pigure 6.1 shows the total [T faculty strenpth in the period 1999-2003. 1t is clear that the total

strength has not inereased much during the recent years. The total strength of faculty in all the 11T

in 2002-03 (2375) was 27% less than their total sanctioned strength [3263). It is also observed that
more than 80 Professors have retired since 2000-01 (7% drop). New recruitments at Associate and
Assistant Professor leyels have just about managed to plug this gap. The quality of younger faculty

aftracted to IT'Ts needs a closer study,

The faculty mix (in Figure 6.1) suggests that the 1ITs have an inverted pyramid structare (more

Professors compared to Assistant Professors). The number of (Professots + Associate Professors)

is about 2.5 - 2.9 times the numbér of Assistant Professors atan aggtegate level. While this suggests
4 greater fraction of experience, and is perhaps ineyitable in 2 mature system, the outputs should be
commensurate with the greater number of senior staff. Whether this is so is not clear fromy the

output data, a5 pointed out subsequently in this chapter.

I Chapter 7 (Seetioni 74.1), it has been suggested that a balanee between science, engineering
and inter-disciplinary faculty strength s desirable. With increasing émphasis betng placed on

science-based engineering, there 1s 4 case for renewed attention to the faculty mix from this viewpolnt.
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1999-00

2002-03

[1Other Facutty

154

2001-02
144

W Asst. Professors

613

575

636

B Assoc. Professor

-': 489

562

W Professors

1097

1071

1041

Figure 6.1: Aggregate faculty strength in liTs between 1999-2003

Faculty strength in individual liTs (2002-03)

o

[ utkep

Hrm

Ll Other Faculty

70

16

W Asst Professors

110

B Assoc. Professors 97

85

166

75

65

W Professors

189

198

149

158

Figure 6.2: Faculty strength in individual IITs (2002-03)
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The faculty strength in ifidividual ITTs 15 shown it Figure 6.2.
*  IITD has the highest number of faculty while ITTK has the lowest number (among the older ITT5).

*  [ITKGP has a relatively large number of Associate Professors, while ITTR has relatively more number

of Assistant Professors.

e [ITD has a laree number of “other faculty” suggesting flexibility in hiring *other facaly’.

Table 6.1: Faculty shortage in lITs as of 2002-03

443 | 575 280

Sanctioned Strength 425 624 | 406 510

Total Faculty (incl others) 364 445 | 316 441 318 | 360 111

| Faculty Shortage 0% | 29% |22% | 14% 28% | 37% | 60%
The namber of faculty positions that have temained unfilled is significant and averages 127 per 11T

(~27% of the average sanctioned strength - Table 6.1). The number of vacant positions in LI'TB is
least at 41 (10% of its sanctioned strength) and iy highest in TITD 4t 179. The recently established
IITC is yer to fill 169 positions (e, 60% of its sanctioned strength): the location may have ptoven

to be 4 drawback i1 this case.

Table 6.2: Age profile of IIT faculty as of 2002-03

_ IITB | ITD | NITK | ITKGP | IIT™M | ITR | IITG
52 54 B6. | 56 54

Professors 51 56
Associate Professors 42 48 40 45 48 49 42
| Assistant Professors 36 33 36 40 40 44 38

Table 6.2 shows the age profile (average age in each case) of faculty across the II'Ts. Most of the
ITTs have similar faculiy profile in tesms of age, (ITTD has somewhat younger Assistant Professors

eompared to the other [TTs). Notably,

®* Mast of the Professors in IITD, II'TM, IITKGP and IITR would tetire in the next

5-6 years.

* The number of faculty membets below the age of 35 years is a low fraction of the total
faculty strength.
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6.2 FACULTY OUTPUT
The outputs per faculty are an important indication of the performance of the IITs. The aggregate

performance of T1Ts has not changed significantly in técent vears, although thete are subtle differences
2 & 3 ) g

i performance across 1T, These are represeénted in Table 6.3.

Table 6.3: Output of IT faculty on key parameters in 2002-03

(e | m | me | e

Ph.D. output per faculty 0.19 019 | 012 0.24

Patents per faculty (cumulative) | 005 | 005 | 015 | 004 | 001 | 0.01
Publications per faculty 180 | 189 | 153 1.54 123 | 1.03
Awards per faculty 009 | 009 | 016 | o1 | 009 | NA
Grants & consultancy per |

faculty (Rs. Lakh) 81 | 85 | 95 | 133 | 55 | 6.14

As pointed pur (Table 6.1), the average faculty shortage per 11T 1§ 127 (about 27% of the sanctioned
strength). Filling these vacancies may not by itself provide the solution fot enhancing the research
output per faculty. This is the inference one draws from the fact that available data do not suggest a
strong correlation between increase in faculty strength and rescarch output in terms of publications
per faculty. This is surprising because one would normally expeet large strenpth to not enly reduce
faculty workload, but also provide a critical mass to spur research. One reason for this may be that

the number of high ealibre research students is not sufficiently large.

The relationships berween facalty mix and publications per faculty (Figure 6.3) and research grants
and consultancy revenues per faculty (Iigure 6.4) have beeni examined. A cotrelation is observed
berween the proportion of Associate Professors and the publications per faculty and revenue

realization per faculty (it may be noted that the data set is imired to the last four VEArs).
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Figure 6.3: Correlation between the proportion of Associate Professors and
publications per faculty (Subject to correction as the data set is limited)
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Figure 6.4: Correlation between the proportion of Associate Professors and

revenue realisation (Subject to correction as the data set is limited)
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However, the correlation with Professors or Assistant Professors is weak. Poor correlation between
propotrtion of Agsistant Professors and fevenue tealization is understandable since they are fresh w
the system and may be preoccupied with teaching. But, why is the correlation with Professors
wealk?

In addition, factors such as lack of critical mass of star faculty (this is A6t to say that star faculty are
totally absent), inadequate faculty initiation grants (about 2% of faculty gets this grant and the sum
1% not -esubammij:ﬂ), and physical infrastrucrure may be limiting larger academic output. More
imporeantly; a system of incentives for good petformets is not in place.

6.3 RECOMMENDATIONS

The Committee has deliberited on the questions arsing out of the data presented above and has

had the benefit of the views of leading academics. Based on these discussions, the Commirtee has

strongly felt that certain improverments are essential in the processes for
(i) Fresh recruitment of faculty
(i) Assessment of faculty petformance for awarding incentives & for promotion

The recommendations in regard to the aboye are given in the next section. Since faculty matters are
so crifical for the academic health and robusmess of the 7Ty, the Committee has proposed the
setting up of a Human Resource Unit (HR Unit). The recotnmendations fora HR Unitare made in

A separate section. The Committee has recommended further in regard to the age of retirement of

the faculty and their scheme of pension.

In regard to the above two key issues related to the faculty, the Committee feels that the best
practice in our own country is prevalent in the Indian Tastitute if Science. The Compaittee i happy
to note that no new practice meed be invented and the Ty would do well to adopt the 118¢
methodology. An analysis in this regard is presented below,

6.3.1 Faculty Induction

For tecruiting new faculty members; the 1ISc praetices a considerably more flexible system than
the IITs. Advertisements for the required positions ate available all the time clectronically
via their website. Applications are solicited and collated all through the year. As and when a
reasonable number of approptiately meritorious applications becomes available, an expert
committee is guickly put together for selection. Those treshly inducted are provided substantial
mnitiation grants,

A compatison of the ITT and IISc practices is presented in Table 6.4
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IIT STATUTE

All posts to be
advertised.

Internal and
external
candidates are
selected after
interview by a
Commitfee
specified.

For post of Deputy
Director, Professor
and others ~ the
Selection
Committee shall
consist of Director;
one nominee of the
Visitor (not
necessary for
posts lower than

that of Professor),
fwo nominees of
the Board, one
being an expert
other than a Board
Member, one
expert hominated
by the Senate
other than a
member of the.
Senate and Head
of the Department
concemed (only for
posts lower than
Professor).

IIT PRACTICE

Presently rolling
advertisement
posted on the
website.

Applications
solicited
throughout the
year.

The rest of the
procedure for
selection of
candidates to be
recruited to lIT is

as per the present

statutes,

Table 6.4 Fresh induction of facuity

[IT Revienar 2004

liSc PRACTICE

Rolling advertisement posted on the website.
Applications solicited throughout the year. Once
adequate number of good applicants are gathered, a
Committee of Professors (CoP) of Department
concerned examines the cases and forwards to their
Division Chairman its recommendations along with & list
of experts to be invited to interview the candidates.

The Divisional Chairman finalises the list of experts and
the candidates to be inferviewed. As a tradition, the
Divisional Chairman keeps the other Chairmen apprised
on all such recruitment matters. (there are 6 Divisional
Chairmen and they mest once every week). The
Divisional Chairman then forwards the material to the
Director. The Director chairs the Interview and Selection
Committee. The other members are Associate Director,
the Divisional Chairman, the Head of the Department
and 2 experts. Candidates from abroad can be
considered in absentia.

Information on selected candidates is placed before the
Council by the Director. The Council of lISc appoints.
the persons selected. The above procedure is followed
in respect of Assistant Professors. Most of the
recruitment takes place at this level,

In case of Professors, no interviews are held and the
Director sends out an invitation fo the persons identified
by the Institute and approved by the Council,
Identification of the potential Professors is done by g
process involving consultation by the Committee of
Professors, the Head of the Department, the Divisional

Chairman and the Director. The Director also consilts

eminent experts in the field in the country, sometimes
abroad, on the suitability of the identified candidate. The
recommendation of the Director is placed before the [IS¢
Council. Onee approved by the Council, Director invites
the candidate selected.

Selection of Associate Professots may follow either of
the procedures described above for selestion of Assistant
Professors, i.e, by an interview route or the one for
Professors, i.e., by invitation after elaborate consultation.
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Observations:

At IISe, interview is only for Assistant Professors, and even that can be skipped if an outstanding
candidate has been identified and is aceepted by the Selection Committee. The constitution of the
Interviewing/Selection Committee is considerably simplified and decentralised. (It may be noted
that a Visitor’s nominee is not mandated). On the other hand at 1ITs, Committee constitation
is highly structured as per the present Statute. The TISe system facilitates speedy action on
positoning candidates,

Recommendation:

(@) TSesystem may be adopted by the 1I'Ts as H'Ts also enjoy a high stature in the country,

(i) For this recommendation to be implemented, the ITT seatures need o be urgently amended to
enable the recruitment process in vogre at 11S¢ to be adopted by the 1T'Ts.

6.3.2 Faculty Assessment for Promotion

As in the ease of induction, soalso for assessiment and promoton, the exercise in IS¢ is carried out
at regular intervals theough the vear. The practice at 11S¢ has proved very effective in providing the
necessary motivation for faculty to excel in fesearch as well as in extension. A comparison of the

ITT and 1Se practices is presented in Table 6.5 (please see next page).
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Table 6.5: Assessment of faculty for promotion

IIT STATUTE

All posts at the institute
shall normally be filled
by advertisement but
the Board shall have
the power to degide on
the recommendation of
the Director that &
particular post be fillsd
by invitation or by
premotion from
amongst the members
of the staff of the
Institute

Sefection by-an
Interview Commiftes
consisting of

(i} Director;

(i} Gne nominee of the
Visitar (only for the
post of Professor);

(1} & (iv) Twa
nominses of the
Board, ohe of whom is
to be an expert from
outsida the Boarg; I
(v} Cne expert (who |
should be outside the |
Senate) nominated by |
the Senate: (vi) Head |
of the Department
(only for the post of
Assistant Profassor).

Where g post is fo be
filled on contract basis
ar by invitation, the
Chairman of the Board
may al tiis discretion
constitute such ad fise
committees as
circumstances may
1eaLire.

IiIT PRACTICE*

It is not common fora
Direglor 1o recommend
that a particular post be
filled by pfomotion as
allowed by the Statute.

IIT Faculty have o apply
against an open
advertisement and seek
the next leve| position:
{minimum number of

years in the lower postis
not-a statutory condition).

Selection is by an
Interview Committee
¢chalred by the Chairman
of the Board constituling
an adhoe Commitiee to
invite a persan to occupy
a regular postin an [T is
uncommon, altheugh
provided for in the
Statute.

This provision has been
made use of for
appointing visiting faculty

| and named Chalis.

lISc PRACTICE**

I1S¢ has a standing Promotions and Assessment Committee (PAC)

whose Chairman is Chairman, 11Sc Council and ‘consists of, in
addition to the Direclor and the concemned Divisional Chairman,
eminent experts from outside the Institute. Assessment is based
on the gandidate’s achievements In his major arga of sndeavour,
which may be research only, development work only o a
cembination of bath, Cantribution to teaching, student %-réiﬂing:
consultancy and Institute’'s work are also considered.

The PAC meets al least4 times a year, eath firme prior to the Councll
meeting. to consider cases coming up for promotion. No personal
interviews are held.

Six years standing is required for an Assistant Professor or Associate
Professor to ke promoted 10 the next step.

(An individual can request or be recognised for assessment earlier
if helshe claims or is seen to have exceptional achievements, So

‘also an individual can reguest to be assessed fater (this has

happened quite frequently).

Farassessment, CV, full list of publications and reprints of papers.
his accomplishments in the diffierent areas of work (indicated in
para 1 above) are to be submitted by the individual faculty member
along with a list of B experts in all from India and abroad. The
Committee of Professors (CaP) of the Depariment considers, adds
further names of 8-10 experts and forwards the material fo the
Divisional Office. The Divisional Chairmian finalises the list of 6:8
referees, of which at least two are from the candidate’s list and
about one half of the referees is from outside India. A healthy tradition
is for the Divisional Chairman to consult the other Divisional

‘Chairmen on all such matters (There gre & Divisional Chairmen in

all and they meet once every week), The Divisional Chairman
concemed sends TV, publications efc tothe expert referees soliciting
their professional opinion regarding the suitabllity of the candidate
for gromaotion. At least 6 referce responses are ensured to enable
the Divisional Chairman to go forward with his consolidation of the
candidate's case for promption. The Divisional Chairiman abiging a
Reportofthe Depariment's Committee of Professors (CoP), consulfs
the Committee of Divisional Chairmen and the Director before the
case is placed before the PAC,

It is: the PAC iwhich examines the material including letters from the
referees and decides to promote the individual or defer his case for
pramaotion, The Divisional Chairman makes an oral presentation of

the candidate’s case to enabla the PAC fo arrive at a decision.
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Observations:

» *F11Sc system has proved to be an effective system, effective i demanding from the faculty a
respectable research output. PAC expert members have been all along of such standing and the
selected referees have been of such swmture thit faculty members have always positively felt the
pressure of their expectations. The process ensutes collective judgement of several peets.
These fearures hiave, as has genetally been acknowledged b}f senior academics in the
country, contributed in no small measure to the excellent research (creative endeavout)
atmosphete in T8¢

# ¥ Although the TI'T regulation is based on the commendable principle that theit faculty have to,

for theit clevation, compete with the ousiders, ia actual practice it has not displayed the same
positive impact as the IS¢ system. Generally, IIT faculty do not have to face severe competition

from the external candidates. The promotion Committee being chaired by the Director of the

same LT, although in principle is a desitable feature, is not the same a5 the PAC of 11S¢ being
thaired by the Chairman of 11Sc Council with the Director being only 4 member. If the Ditector
is also the Chairman, there is the possibility of local _pl_‘\ES'SUIK:‘S. bethg built up, which may not
happen but which certainly provides room for such perception.

Recommendations:

For assessment and promotion of [T faculty, 4 model akin to TIS¢ system is recommended, as
described below:

() A minimum period of 6 yeats in the case of ptomotion of an Assisant Professor and 2 migimuin

period of 5 years in the case of promotion of an Associate Professor is recommended.

[ Lhis minimum duration may be reviewed from time to time and lower vesidesve perivd may be
seriously considered ws timey demand, Tn any case, an Assistant Professor/Associate Professor
with exceptional achievement can request ‘on his own or be invited by the Institute for an
assessorent eathier. Also, ad individual ¢an request to be assessed later than the period
mentioned above.

(1) Assessment to be based on the candidate’s submission of CV with his record of teaching,

suggestion of a panel of 3 to 5 referees from India and 3 to 5 referees from overseas. The
‘ Committee of Professors, Chaired by the Head of the Department, to scrutinise the candidate’s

‘ reseagch and any other contribution such as industey related development along with his

| papers and, if satsfed, forwards the same to thelr respective Dean along with a further list of
possible referees from Indid and abroad. Tt would be a good traditon for the Dean concerhed
'| to apprise the Committee of Deans on all such faculty matters. The Dean concerned then
| finalises the list of referees and moves to obtain the repotts from the referees. When the case is

complete with about 3 referee reports from India and about 3 réferee teports from overseas
(at least 6 in all), the Dean puts up the case to the Ditector. It has to be emphasized that the

[ choice of referees is crueial in obtaining balanced and unbiased views:
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(i) A PAC (Promotion and Assessment Commietee) has 1o be constitured by each TT with its
Chairman, BOG as Chairman, PAC. PAC for the HTs tay comprise 6 to 8 experts representing
expertise in the disciplines relevant to the T concetned. If such senior expetts are members
of the BOG, which could very well be in a few cases, the samie experts could be in the PAC.

Chairman, BOG may invite one, two ot more experts to the PAC meeting specially and solely
for consideration of the promotions, in case he feels that the available experts in the PAC ave
not sufficient for deing justce to the consideration of the technical speciality of any given
candidate(s). The PAC meeting could be held the same day or the day preceding the BOG
meeting in ofder to minimize the burden of time on the Chairman, BOG and the experts.

(iv) The decision of the PAC is to be placed before the BOG for approval,

(v) In order to have a new system of assessment for promotion of faculty members on the lines
_ AL ¥

suggested above, the statutes require to be amended. The Committee recommends the

amendmentof the Statutes for this purpose. The new Statutes may be deafted under the guidance
of the Board of Governors and finally approved By the BOG for further consideration and

approval of the MHRD and the Visitor.

6.3.3 Faculty Service Conditions

The cconomic enviconment in the country has become unprecedentedly favourable for investment,
With almest every sector expetiencing growth and 4 renaissance in manufactuting anticipated, the
demand for highly trained technical personnel is rising like never before. Tn order to be able to retain
the existing faculty and to attract the highly able to rake up positions in the ITT%; their service
conditions, including pay scales and allowances, have to be urgently reviewed. One possibility is to
augment the emoluments through a 1}?C:Fﬁ_$._$.i&=n’al allowance, These ideas require a more in-depth
discussion. Recognising that this process will necessarily take time, the Commiittee has proposed to
recommend 4 few immediately implementable measures. Thus, the Committee suggests that the
best performers among the T faculty may be retained beyond 62 yeats age to the age of 65. Also,
in the Committee’s view, the pension scheme has to be such as to encourage faculty to continue with
the TIT system, (Incentives to those commendably productive in high quality research have been

separately recommended in Chaptet 7).

The suggestions, with reference to the provisions in the ITT starates, are given in Table 6.6.

S _-_;[u._., e ——— . ———
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Table 6.6: Age of retirement

IIT STATUTE: Section 13 (2)

Subject to the provisions of the Act and
the Statutes, all appointments to posts
under the Institute shall ordinarily be
| made on probation for a period of ohe
year after which period the appointee, if
confirmed, shall continue to hold his
office subject to the provisions of the Act
and the Statutes, till the end of the month
in which he attains the age of 60 years
(now raised to 62 years).

Provided further that where it becomes
hecessary to re-employ any such
member beyond the end of the semester
or academic sessions as the case may
be, the board may with the previous
approval of the Visitor, re-employ any
such member for a period up to three
years in the first instance and up fo two
years thereafter and in no case
exceeding the end of the academic
session in which he attains the age of
65 years.

A new scheme for retifing teachers has
been ordered by the Government
of India to come into effect on
January 1, 2004.

RECOMMENDATION

There is a serious dearth of highly experienced and well-
qualified teaching staff in our educational institutions.

At the present time, some of the best teachers with
experience and high academic credentials among the
more than 1200 engineeting and technology colleges are
inthe [ITs. In order to retain the very best among the IIT
teachers, the age of retirement has te be raised from the
presently fixed 62 years to 65 years for those who meet
certain criteria. To make a decision on the persons to be
retained beyond the age of 62 years, the Committee
recommends that the Director should set up a special
Committee to be chaired by the Chairman, BOG. The
Director and 3 experts selected by the Director in
consultation with the Chairman, BOG will be the members.
The criteria for evaluation will simply be high quality
performance in the core functions, namely teaching,
research or development work or a combination of these,
The recommendation of the Special Committee will be
placed before the BOG for approval,

This provision will be made applicable only to those who
have attained the level of Professors. At any time, the
number of Professors going up to the age of 65 years
should not exceed 20% of the total number of Professors.

Keeping in view that the IITs are the country’s best
academic institutions in engineering and technology and
the essentiality of making teaching positions in the IITs
as attractive as possible, the present pension scheme for
faculty should be retained. Adequate medical facilities post
retirerment need also to be given.

. ————————f 50—
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6.3.4 Recommendation for creation of a HR Unit

@

i)

(1it)

Faculty recruitment, their retention and providing opportunities for their professional growth
should occupy the highest place in the nianagement agenda of the ITTs. In order to give it the
highest importance and the sharpest focus, each of the 1ITs should create a separate Human
Resource (FIR) Unit headed by a Dean.

The Dean, selected to perform this function, should have, r;iu-f‘c‘ij:lg the course of his tedure
with the IIT, demonstrated acumen in spotting and nurturing wlént and should have developed
valuable conracts in the academic and velared cireles in India and abroad. No doubt, thete will
be several claimants in the IIT system to these attributes as TITs are rich in terms of quality
faculty. The person selected by the Director must be the onewho has shown the most inclination
towards this kind of HR activity. Once so selected, the Dean may not be entrusted with other
administrative dutics or disturbed from this responsibility for at least 5 years as it takes quitea
while to hone skills and developan iﬂ.‘r{.;rmtﬂti@-ﬁ base on eminent academnic groups and leaders

in a wide spectrum of disciplines of interest to the home institudon.

The HR unit should also be staffed by at least two dedicated HR professionals, They could be

Associated Professots from ITT Management school (IITs have instituted courses in
Management/Business who should be well versed in HR matters). If necessary; induction of

one HR professional at the level of an Associate Professor may be made,

The HR Unit must develop aggressive methods for spotting outstanding performers within
Indiz and elsewhere in different disciplines and at different levels, (It is desirable that a Ph.D.
from a given 11T is not indueted as a faculty at that ITT atleast for a pedod of 3 years). Such
methods include maintaining constant contact with alumal in academics in various countries
and interfacing with reputed insttutions in India and overseas, The HR Unit can get an attractive
brochure prepared solely to convey why TIT is an atttactive destination for outstanding
academics presently situated in leading institutions as well as those on the theeshold of an
academic career. Apart from the benefits available like the congenial environment and research
facilities, the brochute should spell out such frems as thete being no financial limic on consulancy
CATTINgS,

The Committee recominiends thar a resedrch initation grant up to 4 sum of Rs. 20 lakh be

made available to the fresh recruit depending on his research proposal and needs.

The HR Unit should also arrange for senior faculty members to act as mentors for the new
recruits. The unit similarly can concern itself with faculty counselling and training in various

sphetes including management processes where relevant.

[f an eminent person wetre to be located during faculty search and the person so identified is
working ina frontier field in which a given ITT has interest but has not yet entered into, thete
should be no hesitation in building a new field of acdvity of interest toy the 1T around such 4
person. This is an excellent way o nurture new areas.
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(vii) At present, mobility of faculty members from one 11T to another IIT is sot easy at all,

(x)

(s

(xiif)

— 6

ooy 4

A faculty member desirous of such transfet has 1o go through the induction ptocess in a
sister-11T more like he were an outsider candidate. The TIT Council needs to consider this
issue and provide for easiet movement of a given faculty member from one IIT to anothet,
for limited periods ot on a permanent basis, Suchamovement should be particularly encouraged
when it helps to build a substantial strength in a particular technical field. A scheme for this
putpose is urgently warranted and the ITT Council is ia a positon to consider and
approve a ptoper scheme,

There are several orher issues with regard to faculty such 48 their assessment and promotion

and also providing avenues for their professional growth, The HR Unit should be able 1o
I & p 8

monitor these issues and bring matters on a regular and efficient basis to the notice of the
HT authorities viz., the Director and the Board of Governors. The HR Unit could also draw
attention to these authorities of the outstanding results obtained by a given faculty member in

research and extension activities for their consideration for passible financial rewards.

Alumni of TIT today oceupy distinguished positions worldwide, HR Usits should be able to
establish an active interface with the academics among these Alumni and take their help in
locaning wlented individuals. In particular, several bright Indians obtain Ph.D, degrees from
some of the wotld’s best Universities’ sach as in US, Europe, UK, Japan and Austealia.
HR unit by themselves, through their nurtured contacts and with the help of the alumni,
should attempt to develop a data base on such candidates. There is-alse value to have faculty
drawn from diverse countries, and diverse academic backgrounds, 45 the academic set-up,
content and demiands are not the same in every country. The HR unit should also be on the

look out for curstanding professionals in the industry: If such ptofessionals are inclined to

take up! teaching and reseatch in the IITs, their joint appointment with the 11Ts should be
considered and brought up to the BOG for a decision.

At the present time, TITs call forapplications for faculty positions strictdy from Ladian Natonals,
There has to be a policy change in this regard. The world’s best schouls, especially in the US,

have benefited from outstanding professionals drawwn from countfies butside their oy,

In this regard, ITTs should be enabled to break new ground. To begin with, outstanding Indians,
who may possess foreign citlzenship, should be permitted to be considered for induction as
T faculty, if found suitable. It i3 dmé now to open this door for the benefit of the II'T

Systern.

On a case-to-case basis eminent foreign nationals, who are in a position to complement the
IIT acadetic programmes at a distinetly higher academic level, should be considered for
invitation to join the faculty for long durations of up to 5 vears (short duration terms of
Visiting Professors is certainly useful bur does not go very fat),

Housing and such other facilities are also impotrtant. The HR Unit should be able to suggest
ways by which improvements can be made in all of the areas which affect theit comfortable
living and éfficient functioning, which will go a lohg way in tetaining oed guality manpower,
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6.4. SUMMARY OF RECOMMENDATIONS

1)

2

4

5)

A system akin to that prevalent in 1S for Faculty Induction as well as Faculty Assessment and
Promoton should be followed. The TIT statites need to be urgently amended to make this
happen.

The service conditions; including pay scales and allowances of the II'T fagulty, need to be urgenty
reviewed in view of the ptevailing demand for highly qualified technical personnel. Certain
measures could be immediately implemented. The Committee suggests that the best performets
among the TIT faculty may be tetained beyond 62 years age w the age of 65. Also, in the
Committee’s view, the pension scheme and medical facilities post retitement have to be such as
tw eneourage faculty to continue with the II'T system. (Financial incentives have been separately

recommended in Chaprer 7 to reward high quality research outpur by faculty members)

The Committee stiggests that each of the 11Ts should create a separate Human Resoutce (1 IR
Unit headed by a Dean for faculty recruitment, their retention and praviding opportunites for
theit professional growth. The HR unit must consider innovative wﬁi‘yé of augmenting the sereagth
of high ealibre faculty. Paculty initiaton grant up to Rs.20 lakh and other faculty requirements
such as housing and medical services ate to be attended to by the HR unit.

MHRD to consider making provisions for enabling 1TTs to induct meritorious foreign nationals
to join the faculty of their institutes. To begin with, those of Indian O-rig_jdn could be attracted.

The possibility of joint appointment with industry and other institudons needs to be also

considered.,
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CHAPTER SEVEN

RESEARCH ENHANCEMENT

“Research is civilization and
determines the economic, social and
political development of a nation”

Sir CV Rawran, NL
(1888-1970)
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CHAPTER SEVEN

RESEARCH ENHANCEMENT

The tangible results of research at the IITs are typically in the form of Ph.Ds (Ph.D: theses),
research publications, books, patents (discussed in a separate chapter) and knowledge-intensive
products. Other paramerers such as Government sponsored research, research grants resulting from
the MoUs (alliances) with other institutions, petformance of national facilities (located within ITT%),
and the conferences vrganized also provide insights into the research intensity of II'Ts.
The pesentation of the relevant data will be followed by several recommendations which are aimed
at II'Ts achieving a higher level of tesearch accomplishments,

7.1 PUBLICATIONS AND Ph.D. OUTPUT

Figare 7.1 shows that, at an aggregate level, engineering departments have produced higher number
of refeteed publicatons than science departments, research centres and departments of Humanities/
Management. However, there are differences across 1T in tering of this break up, The centres of
ITD and [ITKGP publish more compatred to the centtes of the other TI'Ts. Though TITK has
several centres, the research output of the centres perseisnot high. This points to probable differences
in the role/intetpretation of centres among ITTs

Publications by discipline in various liTs (2002-03)

- ITB IITD NTK | ITKGP| 0TM | IR TG
[l H8S & Management| 22 8 | 12 28 22 27 4
B Science 195 141 186 174 128 142 31
W Centres 28 198 1 107 53 9 0
W Enginesring 331 378 286 368 190 191 25

Figure 7.1: Publications by discipline in various IITs (2002-03)

CJ'?]‘-
CHAPTER SEVEN — ]




IIT Review: 2004

' PhD output by discipline in various IITs (2002-03)
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Figure 7.2: Ph.D. output by discipline in various lITs (2002-03)
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Figure 7.3: Growth of sponsored research in lITs
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Figute 7.2 shows the Ph.D. output by discipline in the seven ITTs.
¢ Atan aggregate level, engineering Ph.D. output exceeds science and HISS output,

* However, IITK and IITG produce higher proportion of science PhlDis cé:‘-xfnpiafeﬂ toy the
othef 1ITs.

* HTKGP output of Ph.Ds in HSS & Management is mote compared to the other 11Ts:
7.2 SPONSORED RESEARCH

The sponsored research in the II'Ts (mostly Government agency sponsored) bas grown at about
40% p.a. ovet the past four years. The average size of sponsored projects increased from Rs, 10 lakh
per project in 1999-00 to about Rs.15 lakh per project in 2002-03 (Figute 7.3).

Heowever, the picture 15 not consistent across [1Ts (Figure 7.4).
: . . LEE

7.3  INTERACTIONS WITH OTHER INSTITUTIONS

Another key stakeholder group of the ITT system is all the other educational/research institutions.
IITs interact with other technological institutions within the country and abroad to exchange the
best practices in education and research. These interactions are facilirated through alliances and
conferences.

7.3.1 Alliances

Figure 7.5 shows that the number of active MOUs has gone up over the years. Nadonal MOUs have
tisen at 2 faster rate than the international MOUs. These alliances have yielded sponsored research
projects in some cases. A strategy for the MOUs, in particular with eminent univetsities abroad, has
to be thought through. Tt should be possible for each II'T to build close links with one or ewo leading
uniyersities overseas. The outstanding example of the University of Cambridge partnering with
MIT, USA (there are several such partnerships emerging in the wotld) deserves to be emulated.
[t should also be possible to build into such alliances Ph.DD. programme for students in the two
partnering institutions, as is being attempted by the Department of Science and Technology in the

Indo-German programme of collaboration in nanoseience and technology.
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Table 7.1: Research grants obtained from MOUs

_ 1999-00 | 2000-01 | 2001-02 | 2002-03

Research grants from International = I | g
MOUSs (Rs. lakh) 558 571 897 667

Research grants from National s = : -
MOUs (Rs. lakh) 2016 2310 3911 4562

Table 7.1 shows the research grants acquired by II'Ts through MOUs, It is clear thar most of the
grants have come from the national MOUs, It implies that sponsored reseatch in TTTs tay be
directed towards national issues. However, the average project size of a national alliance {s much
lower (Rs. 6-8lakh per project) than that of the international projects (between Rs. 15-20 lakh per
project).

Tndia has chains of natonal laboratores under various agencies, like CSIR, DRDO and DAE.
Research funding i also provided by DST, DAE, DRDO, DOS, CSIR and MCIT (Please see page 157
Jor-expanded form). 11Ts could consider working on developing catefully crafted MOUs with these
agencies for undertaking majot projects. There is much to be gained in terms of research promotion

via alliances with these agencies.

1T will alse benefit from inter-1TT alliances. Such alliances can be cast benween departments and/
or between diseiplines among a pair or moteof the 1T'Ts, Onee a niechanism is in place for meaningful
intertacing between departments/disciplines, cooperative endeavours in research as well as for
improvemients in cutticula can be attempted. Through such inter-1TT collaborative endeavours,
synergy and complimentarity in their acadenic programmes could result. Moreover, duplication of

efforts, if any, could be minimised or altogether eliminated.
7.3.2 Conferences

Figure 7.6 shows that national conferences dominate the landseape of ITTs. This suggests that 1TTs
may be playing a eritical role in facilitating knowledge dissemination within the country. However,
there is inadequate data to comment on the quality of intellectual debate and networking fostered

by these conferences. There is 2 need to think of appropriate metrics,
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Comparison of sponsored research in liTs (2002-03)
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Figure 7.4: Comparison of sponsored research in lITs (2002-03)

Growth in the number of active MOUs of lITs
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Figure 7.5: Growth in the number of active MOUs of lITs
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Number of national and international conferences organized by lITs
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Figure 7.6: Number of national and international conferences organized by liTs

Discipline-wise facuity strength in liTs (2002-03)

500
450
400
350
300
250
200 -
150 -
100 -
B0

]
]

Cume | uto [ otk Jutkee [ v | iR | e
O HSS & Management | 29 26 37 44 23 “w | 8
® Science % | 82 & | ®» | w 85 33
B Centers Y 18 8 39 0 az 0
B Engineering | 232 220 182 266 | 218 | 29 | 70

Figure 7.7: Discipline-wise faculty strength in lITs (2002-03)

e

==

et

CHAPTER SEVEN




[T Review 2004

Table 7.2: Conferences organized by individual lITs in 2002-03

National Conferences

International Conferences 2 20 3

Table 7.2 shows the breakap of conferences by individual 1I'Ts TTTD hosts most conferences Followed
by IITKGP. It may be useful to understand the average number of participants per conference and

the conferences per disciplinary area.

7.4 RECOMMENDATIONS

Principally, there are two key groups that can contribute to more and better research output from
the HI'Ts. These ate &) the Faculty Community and B) the Ph.D. Stadent Community. These two
groups are analysed further o identify possible ways of enhancing their performance. Accordingly,
recommendations are made separately in respect of faculty and Ph.D. students.

7.4.1 Facuity Performance
The discipline-wise faculty strengrh in the 7 II'Ts is given in Figute 7.7.

# It isseen that the ratio of Science to Hagineering faculty is 0.36 + 0.1 in IITD, TITKGE II'TM
and ITTR while it i3 0,48 + 0.1 for II'TB, II'TG and IITK. The proportion of Science faculty is
highest in II'TK,

# While the ratio of HSS & Management to Engineering faculty is generall y 011, it is 017 in
HTKGP and 0.20 in IITK. The HS8/Management taculty is weakest in ITTM, among the older
s,

# The number of faculty members associated with the Centers vaties widely. IITM & IITG have
no faculty in the Centers, TITD has as much as 26.5% faculty in the Centers. The other TI'T$ have
between 0-9% of the total Faculty 1n the Centers.

While recruiting new faculty to fill in the substantial number of vacant positions, II'Ts may consider
the balance between science, engineeting and interdisciplinary faculty strength, Several frontier research
arcas fall into the category of sclence-intensive engineering fields. Tt haw also been aoteed thar
outstanding science capability has stimulated even more outstanding engineering research and
development. It is, therefore, imperative that 1TTs look at the evolving situation wotldwide in this

respect, besides the developing needs in vur country and accordingly plan fresh faculty induction.
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At the present titne, there is no system of offeting rewards to outstanding perfottners amorig the
faculty. TI'Ts, like what the wotld’s leading seademic institutions have done, would do well to See
what strategles will bring down the proportion of faculty members who are petforming below the
threshold of vatput set by the authorities. (There is one university, Harvard, i the Werld
which claims that the number of Professors performing below international average is NILL,
As an immediate measure, II'Ts should introduce a system of providing financial incentives

to outstanding petformers among the faculty which is further explained below.
(i) Outstanding performance may be adjudged in terms of the following parameters;
a. Ph.D’s produced by the Faculty member;
b, Sponsoted projects earned by the Faculty member including their financial outlay;
¢. Publications in citation-indexed journals;
d. Feedback on réaching petforimance from students and the Director and

¢. Major awards like Fellowship of respected Academies, Bhatnagar Prize, International Awards
and the like;

Let us consider (a) and (¢) of the above, namely Ph.Ds produced and publications, since 1T
need to expand their research base and gain prominence like the worlds fon ranking research
universities. A high stamre in research attracts high calibre (potential and demonstrated) researchers.
This will enhance the quanmum and quality of Ph.Dss and research publicatons, The Committee
has the imptession that this is indeed happening, This visible wend deserves to be encouraged,
supported and built up. The IIT authorites have together the tesponsibility to ensure that the
T system as a whole develops into a4 powerhouse of research and theteby makes an impact on
the national and international plane. The ability of TITS to serve indus tiy also steims from their

reseatch involvements.

® At the present time, the II'T Ph.D. output works out to less than 0.2 per faculty. The BOG
could set an appropriate target for each of the II'Ts, say to raise this by a factor of two
(for the leading academic institutions in the wotld, the Ph.D. ou tput would be 1 or more
per faculty).

Justas a target like doubling the Ph.1. outturn may be 2 good tatget in the immediate termy, so

also doubling the number of journal publications would be a desirable goal.

In tegard to publications, presently the TI'Ts da not report on citations (i¢ the number of references
made to the ITT journal papers in the cimation-indesed journals). If thisis done, a useful pavameter

to Assess the output, that is intetnationally used, is

N No. of publications per faculty per year X No. of citations pet faculty per year
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For the world’s teputed universities, the index ranges from 5 to 10, The CSIR in our coun it
P o g

have adopted the average impact Factor 43 a measure of the basic research performance of their
laboratories. An average impact factor above 2.5 would place an institute high on the list of
leading research institutions in the country. I1TTs could adopt both the metrics, the fitst for
comparison on an international seale (as the parameter is so aceepted and has been indicated for top
uniy usmu) and the second fora comparative assessiment within the country (this parameter can be

ed for international comparison as well). Quantitative measures, like the ones indicated, help
comparison with the best on a common basis: This is not to take the merit away froma few publications
which are pathbreaking, They deserve always to be specially mentioned and recognised and this

cannot be overemphasized.

An assessment based on the above parameters Le. Ph.D. per faculty and the publication index
may be made by the HR Unitand placed before the Committee of Dieans along with the material
pertaining to (b) (d) and (¢). The recommendations of the Dean’s Committee are to be scrutiaised
and finalised by the Director who, in rurn, will place the case of outstanding performets before
the Board of Governors.

The above suggestions haye been made in order to have an aceepted quantitative metric with
which each BOG may lopk at their IT'T research output in telation to the other TITs, Tf each IIT
declares (as CSIR laboratoties have been deing with positive results) one or both the indices, one
can expect a healthy competition among the seven [ITs. Each ITT would sutely strive to come out
better and better, in such a compatison, vear after yeat.

(i) The Committee suggests that the proceeds of the corpus amount sith each of the ITITS may be
used for rewarding outstanding performances. Selection of outstanding performers and the
quantum of the financial reward in 2 given year may be decided by the Board of Governors.
It this were to become suceessful in vielding the desired results, the alumni, who have been
generous all along, will no doubt gladly add o the corpus substantally to cater specifically for
the putpose of rewarding outstanding performers,

(iify The Committee further recommends that the Government instirutes a fiew cadte of
Distinguished Research Professors (DRP). Only Professors with an excellent reack recotd of
rescarch would be eligible for DRPs, They will have no administrative respensibility and will
devote their time whioll y to teaching and research. They will catty higher emnoluments, the salaty
of Secrerary o Government of India, 50 such positions may be instituted for the 7 1TTs as a
whole. The proposed PAN-IIT Synergy Commitree may recommend the basis on which the
aumber of such positions is allscated to each TIT These new positions could alsy be utilised to
freshly induct star faculey for cartying out advanced research in the emerginig interdisciplinary
ateas. Based on their present strengths, each ITT could discuss and determine which of the new
frontiers would bewithin their grasp and accordingly propose additions to their present strength.
The final selection may be made by a Special Committee of eminent experts to be recommended
by the BOG for each IIT. Both mternal and external candidates would be eligible for these
positions. A special rescarch grant of upte Rs.50 lakh, based o their research 1 proposals, fora

period of 5 years should be made available to each of the Distinguished Research Professors.
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(iv) Similarly, each IIT should be supported for inviting outstanding seientists from anywhere, within
and outside India. Fach such visiting outstanding scientist could spend one vear. Their
emoluments (stipend) should be equivalent to that of a Professor, besides free furnished
accobnmodation. There should also be a provision for a research grant to go with the stipend.

A model for this is available in some advanced countries and may be studied for details. ;

(v) The Commitree also recommiends to the Governinent that each of the ITTs be provided annually

a sum of Rs, 2 crore for the following activities for which no financial resource is readily

available:

A faculty member could spend up to 3 months, and successively for upta 3 years, depending I
‘on the progress registered each year, at any leading institution abroad for joint work with a
'ce’l!ab@fa-timg scientist/academic. Travel as well as per diem to be met out of the above grant.
Decision on sclection of faculty members is to be made by the Chairman, BOG in consultation
with the Director, f

* This grant can also be utilised to meet the cost of travel and stay up to 6 months by a %
Ph.D. scholar. The selection of the scholass is to be made by the Diréctor in consultation

with the Dedns.
*  Guidelines for utilisation of the needed amounts may be vetted and approved by the BOG.

(vi) As per the 2002 DST publication entitled “R&D Statistics”, the country spent Rs. 13,000 crore
in 1999 on R&D. Less than 3% of this amount (Le. about Re.375 crore) was made available to
higher edueation institutions 1.e. Centtal, State, Deemed-to-be Universities, the I1Ts, the RECs
(which are now NITs) ete. totaling as many as 300 entities. The natdonal R&D expenditure
currently is about Rs.25,000 erore, In relation to this amount, the guantum from the spansored
projects in all of the IITs put togethet in 2003 is only Rs.128 crore (most but not all of which
is from governmental agencies), which amounts to less thah 0.6% of the national R&D

expendirure.

There has to be a radical intprovement in the R&D funding of the TITs, considering that they

account for about 60% of all Ph.Dis produced in engineering and that the Government has

made substantial investmient in the [T infrastruetare and that the 11T have highly qualificd
faculey. In this connection, each II'T, based on theit respective strengths, should draw up a few
grand challenge projects in interdisciplinary frontier areas and seek tunding from oné or the

ather sclence agency.

It has to be noted that India continues to be a targer gountry for denial of cerrin technologies.
Consequently, Indian experts will be barred from any mander of cooperation, including
academic, with the advaneed countries. TI'Ts would do well to include such topics in their
research portfolio. Funding for such projects can be expected to be forthcoming in a large
measure, IIT Council eould encourage 11Ts to identify a few PAN-IIT mega projects and

thereby also promete inter-ITT collaboration.
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(vi) Tt may alse be noted that each IIT received Rs. 100 to 120 crore per annum from the MHRD as
non-plan and plan grants, but they do not haye an annual R&D fund. Each TIT should, therefore,
be encoutaged to set up a Research Fund in their respective insututes. This is an utgent need.
If cach 11T adds annually up to'an amount of Rs.10 erore from its own resoutees (earnings and
donations) to the new Research Fund, the MHRD should match this amount with an annual
allocation of Re.10 crore. An annual research fund of Rs.20 crore, to start with, will empower
the [I'Ts to take up research projects autonomously without having to chase the funding agencies.
Reud y and speedy funding should male 4 big difference to the IT'T research endeavour. Utilisation
of the research fund by the faculty and the departments/centres should be determined via a
competitive progcess. The Directors could set up a 3 - 4 member (onie of which should be an
outside expert) expert committee to evaluate the faculty reseatch proposals to ensute judicious

allocation as well as for the purpose of monitoring its utilisation.
7.4.2 Ph.D. Programmes

It is recognised the wotld over that the research output of an academic institution is significantly
dependent on the number, quality and dedieation of its Ph.D, research scholars who constitute the
graduate research school. Itis, therefore, important to review this aspect and propose ways to better

the situation.

The Nayudamma ITT Review Committee submitted their report in the year 1986, This FEPOLT containg
statistics for the year 1984. The faculty strength in the then 5 ITTs and the number of
Ph.Dis produced by them in 1984 were respectively 1795 and 295, This works out to an output
of 0.16 Ph.D. per faculty. In the year 2003, the faculty strength in the 7 1ITs was 2375 and they
together produced 444 Ph.Dis foran output per faculty of about 0.19 per faculty. Clearly, the growth
it the Ph.D. output of the IITs in the last two decades has not been significant, notwithstanding
the considerable expansion that has occurred during the period sinee the Nayudamma Review
Committee. The small quantum of growth in the Ph.D. output may actually be a retléction of the
engineering research scenario in the country. Ph.D, has not been hitherto a setious career goal of
the engincering gradudtes. Securing employment immediately after the B.Tech. degree has almost
become a cultural feature, Moreover, job opportunitics for engineeting graduates in general, and
those ¢f the ITTs in particular, bave been rising especially since the boom in the IT sector. The
troubling rread has been that a candidate takes to Ph.D. only when other professional cateer prospects.

have been denied to him.

The above situation fortunately has changed in recent years. ITTs have been able to take in far more
number of Ph.D. students in the lase 3 to 4 years (their seeagth in the IITs has gone up by more
than 25% siace 1995-2000). This wend must be strengthened. However, TITs too face what is a
national problem, which is that highly talented youngsters are not attracted to research in science
and engincering, A solution to this problem could lie in a new mechanism of caréér assurance.
The Committee would urge the Government seriously to consider this concept of assured

career for promising researchers.
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In the quality improvement programme (QIP), MHRD suppotts and enables teachers in various
engineening colleges inclading NITs to unidettaks PhD, fesearch in the IITs, Between 1999-2001,
under the QIP, 240 candidates obtained PhD. and 161 ebtained M. Tech. degree from all the [I'Ts put
together, This has been a suceessful way of enhancing PhD. output as'the teachets are invatiably

highly motivated researchers. The Comimittee fecommends further enlargement of the QIP.

Although the Ph.D. intake has and can be increased substantially through direct intake or via the
QIP, it is not clear if the calibre of those admitted is high eriough. As of now, the II'Ts do not seem
to have been able to attract their own undergtaduate students to stay on for post-graduate and
Ph.D. pre grammes. Now is the.@ppo-rmm: time to take a cloge look at the quality of the intake as
well as to tender the Ph.ID, degree an attractive carcer propositon far the bright 11T and other
engineering graduates, Justas the | EE has proved to be an effective filter for sereening in meritorions
undergraduate’ students; it 18 important to insticute a method for selecting the best
possible Ph.D. scholars,

Itis also necessary to introduce a structured pre - PhD. programme, notoaly to test their performance
in selected coutses related to their Ph.D. work bur also o test their potential for original teseatch.
Cleating the pre - PhuID. requirement should be made mandatory and, if a candidate is unable to do
so in two chances, he should beadvised o take to an alternative career-path. There is a system of 4
pre - Ph.D. process in the ITTs but this needs 1o be examined afresh for making it mot¢ rigorous and
for tightening it time-wise. We have the following further suggestions to improve doctoral and

post-doctoral research at the TITs.

(i) Tris recommended that MHRD institute 100 high value research fellowships, These Fellowships
may be termed 11T Golden Jubilee Research Fellowships and carry a monthly stipend
of Rs. 20,000 (Rupees twenty thousand). This works out to about 15 such fellowships in
cach of the 7 IT'Ts.

The selection of the Golden Jubilee Fellows must be based onan interview to be conducted by
a Committee to be set up by the II'T" Directors fot cach of their institutes. The top rankers in
B.Tech. and M Tech. streams of the TI7Ts, based on their performance at the B.Tech. final (or
pre-final) and M. Tech, final (or prefinal) examinations, should be selected for the interview.
With the introduction of a research project at the 2ad year stage and the one yeat project in the
2-year M. Tech: programme, the performance in these projects should receive due weightage in
the final selection, For candidates from outside the IIT system, an entrance fest may be conducted
by each of the ITTs, the best of whom are interviewed along with the selected toppers from the

II'Ts, for final selection of the Golden Jubilee Fellows.

(iy There is considerable metit in having a system whereby a candidate by the age of 25 years
should be able to achieve a sound Ph.DD. degree. The sueeess of such a system will eliminate the
detertent that youngsters see in ha?‘iﬂg o $pend pro]m}gcd years for them to 20 meugh -
Ph.D. programme. Encouraging the B.'Tech. top tankers for admission to the Ph.D, programme
ptovides the means for the brightest to get their Ph.D, by the age of 25. The Ph.D. research
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monitoting and evaluation processes (ineluding the time taken by the external examiners) should
be rigorously managed by the Deans and Heads concerned to ensure that the duration thata
meritodous scholar spends for his Ph.D. is not unduly stretched.

(i) There is an unhealthy tendency in some of the Ph.D, research scholafs to continue to stay on
beyond 5 - years, This should be strongly curbed.

(iv) There is an system of Post-doctoral Associates in the 117Ts. Just as the Post-dactoral
Associates have proved to be a useful cadre in the academic institutions elsewhere in the world,
there is a need to have a Post-doctoral community in the IITs. The stipend for the
Post-doctoral fellowship should be Rs. 25,000 and made tenable fora duration of 3 years with
an annual increment of Rs. 1,000, Bach ITT should have at least 25 such Post-doctoral Research
Associates. These could also beassigned some teaching, laboratory and tatorial responsibiliries,
all of which put together not to exceed about 8 hours a week with the rest of the dme
available for advancing research in the respective fields.

(v) Currently, ITTs have not been able to entertain scholars from overseas for their Ph.D). or M Tech,
programmes, 1Ty may be permitted to publicise abroad for attracting outstanding graduates
for their M. Tech. and Ph.ID. programmes. BOG's may set an upper limit fof the number of
such foreign students. This measure may prove to be a new way of augmenting the strength of
high calibre students at the post-graduate and dectoral levels. Simﬂ.arl_\f post-dectoral
asseaateships may also be made available to Ph.D.s from outside India to seéek place in
the II'Ts. (In this connection, it needs to b stressed that for.r:.jgn students are often deterred by
the unfamiliar food available on campuses. Although a minor peint, this aspect needs to be
atteaded to while encouraging foteigners for Ph.D. as well as postdoctoral research at
the ITTs).

(vi) An exeellent beginning has been made in formally interacting with overseas institudons and
tesgarch leaders, on a murual basis, in inter-coun try projects. The Departmient of Science and
Technology, Government of India and the cortesponding agency in Germany have agreed,
through an Moll, on collaburative research in the area of nanotechnology. As part of the
agreed arrangemient, young sclentists can register for Ph.D. in their respective countries. In
advancing their research effort, they can spend a reasonable period in the other country

(e Indians in Germany

and wéce-perid). This enables access to advanced facilities and expetienced
research supervision on either side while providing for profitable eollaberation 4t the
student-and the supervisor-levels, This scheme deserves to be adopted on a wider scale.
Figure 7.5 shows that, between the ITTS, a3 many as 139 international MoUs: are active.
These MoUs may be revisited to ¢xamine if foom for cooperative Ph.DD. research can be
provided in any of them.

(vil) Elsewhere (Chapter 8), a suggestion to introduce 4 credit-based tecearch toject from the 2nd
] P 154 bes

year B.Tech. stage for the undergraduates has been made, The Departments may plan these

BTech. projects in 4 way as to be part of the Ph.D. and pust-doctoral research activities in the

Departiment. This principle quite well applies to the one year M. Tech. thesis-based research

z —{?9 :
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projects. The benefit of such a strategy is that the Ph.D. or the Post Doctoral scholar concerned

can act as a mentor to the B Tech, and M.Tech. students for their research projects.

(vii) There is a need to protote a wider employment base within the country, for candidates trained
at the level of Ph.D. and expetienced in post-doctoral research. Though India boasts of
huge stock of S & T personnel, the number of researchers employed in the country is
only about 160,000, a majority of whom are in the government laboratories. As pet the
IMD World Competitiveness Yeat bo ok 2004, total R&D personnel in business per 1000 people
i India is 0,07 as against (.35 in China, (1.38 in Brazil, 2.5in UK, 3.7 in Germany, 4.4 in Japan
and 7.3 in USA. The pharma and chemical industries have, in recént vears, recruited doctorates
for their R&D and the benefits are visible. The Committee i of the view that a new measute
is required to expand the employment opportunities and recommends offering a tax-incentive.
We propose a tax-incentive directed to engaging R&D personnel by the industry in
addition to an omnibus weighted tax deduction now available to outright donations for

reseatch in the industry. Once the principle is accepted, the details can be worked out.
7.4.3. National Facilities

Higure 7.8 depicts national facilities allotred to II'Ts over the past 40 years (please refer to Table 3.1
for a list of these nadonal facilides). Tt is clear that the frequeney of allocation of national facilities
to II'Ts hag increased in the lagt 8-10 years.

A glance at the usage of national facilities points toa very positive featute (Figute 7.9). The aggregate
performance of all the national facilities in TT'TS between 1999-2003 shows a strong pesitive correlation
between the total annual expenditure (not counting the capital cost) and the percentage expenditure
recovered (although with a limited data set). This builds 2 case for creation of additional national
facilities in ITTs, which will cerrainly helpattract good quality reseatchers. The transformation in the
research ambience in anacademic institution brought about by the installation of 2 major experimerital
facility should be seen to be believed. For instance, a4 major computing facility came up in 1T
Kanpur during this institute’s catly period and what an impact thig has had on the computing culture
not only in IITK but throughout the country! Advanced research topls have become even more
expensive and some of these, like particle accelerators or synchrotron sources, can only be afforded
by countries coming together. In this scenario, the major science agencies in the country can be
approached by the IITS jointly to elicit funding for such major tools as high resolution mictoscopes
and high performance computing facilities. It isa proven fact that ready availability of well-maintained
research facilities have the power of attracting the talented to join the faculty, bright students to get

into the system for research and eminent visitors to come and collaborate.

Microelectronies research and development did not rake off i the country not because of lack of
capability, but because of non-availability of foundties for access by the educational system.
The same danger looms large in the emerging area of nanoeléctronics for India to acquire nanodevice
capabilities if ingtitations like the 1ITs cannot access nanofoundties. The same is true of electronic

netwotk rescarch. Lack of dedicated networks has inhibited progress:
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Creation of nationhal facilities in lITs
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Figure 7.8: Creation of national facilities in lITs
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Figure 7.9: Performance of national facilities in liTs

1 B

CHAPTER SEVEMN




IIT Beview 9004

Acquisition of major facilities, instituting systems for their management and creatinga culture of
shared facilities can surely be expected to raise the 11T research base and have a substantally salutary
effect on the TIT research output,

7.5 SUMMARY OF RECOMMENDATIONS

I, While Section 7.4 contains the full sét of recommendations, some are mentioned below, These
are felated to faculty (a and b), Ph.D. and Post-doctoral scholars (c to 1) and research
suppott (k top),

=

Providing incentives to outstanding performers in résearch among the faculty members,
with BOG determining criteria for performance evaluation, instituting Distingnished
Research Professots and providing for financial support for adequare number of Visiting
Professors and Visiting Oustanding Seientists from anywhere, within and outside India.

b) Budget for allowing faculty members (and their research scholars) to spend longer durations.
) budg 22 j & ) P i 3

up to 3 months, and successively for 3 years if necessaty, for collabotative work abroad,

(c) Efficient screening procedures for selecting Ph.D, students and rigorous pre-Ph.D,
Programme,

(d) Assuring eareer to highly talefited youngsters who choose to putsue fesearch in the IITs,

This will require a new mechanism to be considered by the Government.

(e} Instituting, for 7 TITs put together, 100 Golden Jubilee Research Fellowsh ips W‘i_ﬂI:a'TﬁOﬂtﬁl}*
stipend of Rs. 20,000/-.

() Lyery effort to enable a bright candidate to complete Ph.D. degree requirements by the
age of 25 (possible if bright B.Tech.$ are taken into the Ph.DD, programme), To enable this,
introduce research project at the 2nd year stage for the B Tech.s.

(2) Build into alliatces with foreign insdtations a provision for Ph.D. work to bé carried out as
part of the collaborative pt

oject (e, DSTs Indo-German Co-operative Project on
] & peral ]

nanotechnology.
(h) Expanding QIP and ensuring guality at the same tirnie,
) Instudng Post-Doctoral Fellowships, 25 fot each ITT (for all disciplines put together),

{j) Permitting and attracting students for Ph.D. tesearch from abroad, also as Post-Docroral

Research Associates.

(k) Budger allocation separately for Research. IIT5 to use Rs.10 erore from their earnings 4nd
donations which is to be matched by MHRD with an equivalent allocation of Rs.10 erore

exclusively for research.
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(1) IITs to wotk out alliances with national laboratories and sciefice funding agencies for research
Support,
(m) Tdentifyinga few PAN-IIT grand challenge projects and promoting inter-ITT collaboration.
() Bid for more national expetimental facilities to be installed in the TS5,

(0) Taxincentives to be provided to the Industry if they hire Ph.D. and research-trained post

graduates.
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“The teacher who walks in the shadow
of the temple, among his followers,
gives not his wisdom but rather
of his faith and his lovingness.

If he is indeed wise he loves not bid you
enter the house of his wisdom, but rather

leads you to the threshold of your own mind”,

Kabhlil Gibran
(1883-1931)
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IIT EDUCATIONAL SYSTEM

1t is widely acclaimed that the TITs offer high quality education. In particulat, the Bachelor of
Technology (B. Tech.) degree of the TITs is one of the few products of the educational system of
India thar is acclaimed worldwide and the brand name that the TITs have earned is largely due to the
pesformance @nd achievements of their B/Tech. graduates. However, as past experlence with
commiercial brands has shown, unless periodic reviews arid, thereby, retuning is eartied out to imptove
the produet, its value tends to diminish over a period of time, Also, the brand name must extend to
their M, Tech. and Ph.D. products. This chapter analyses the data pettaining to the students at UG,

PG and Ph.D, levels and suggests possible improvements.
8.1  STUDENTS ON ROLLS DURING 1999-2003

Figure 8.1 shows the students on rolls in the T system over the past four years. The following

trends in the growth in student strength during these four years ate notable:

Total number of students on rolls in liTs

1999-00

2000-01

2001-02

840

370

433

2002-03
489

® Doctoral (Part Time)

544,

618

619

& Docloral (Full Time)

2328

2485

2633

3161

PG (Full time)

6671

7190

7571

9057

® UG + Preparatory

11078

11616

1770

11667

Figure 8.1: Total number of students on rolls in the lITs
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» The woral number of students on rolls in the TI'TSs increased by 19% from 20,985 to 24,993 (about
4000 in four years). While the UG strength increased only by abiout 5%, the PG strength increased
by over 30% and the Ph.D. student strength increased by over 25%.

¥

The (Ph.D.APG):UG ratio increased from .89 to 1.14. On campus, the UG strength, in
compatison to PG+Ph.D. strength, appears to be decreasing. This trend may alter the campus
| climate.

» Part-time students (PG and doctotal) account for 6% of the total students ona rolls, with the
remaining sittated on campus. This points to the campus centric model of II'Ts. Proximity of
students and faculty is a key factor influencing the 11T brand.

# Theaverage student strength per ITT is about 3570,
8.2  STUDENT INTAKE DURING 1999-2003

Figure 8.2 shows the change in student intake over the last four yeats, The growth in intake over the
4 year-petiod has been about 18%, This is the same as the gigwth in the numbet of students on

rolls,

Growth in liT student intake between 1999-03

10000 3

| 199900 | 200001 | 2001-02
= Doctoral 654 ' 695
m PG 385 4011 4696
B Dual Degree, Integrated 583 704 741
B UG + Preparatory 2437 2419 _ 2455

Figure 8.2: Growth in lIT student intake between 1999-03
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Highest growth has been in Ph.D. intake (49%), followed by Dual Degree (27%) and
PG (22%). Growth in UG intake has been 0.7%. In absolute tefmg, the nuinber of PG intake
exceeds the UG intake, The UG brand, which has achieved international recognition, is not
being scaled up although there is no shortage of quality students for UG programmes.

* UG intake: There is sufficient number of quality students to Increase intake for UG programimes
by 3-4 times the cusrent capacity. In 2003, nearly 1.8 lakh students appeared for 1t JEE,
The rumber selected was about 3750 including those admitted to BHU-IT and Dhanbad ISM
(selectivity for the TTTs <2%). Itis estimated that another 5-7% of students taking JEE would be
suitable: That means that the UG strength in the ITTs can go up to 17000, in principle, from the

present ~11500 without any dilution in the quality of admissions.

¥

PG Intake: In 2003, about 1.59 lakh students (out of 3.5 lakh engineers produced by the country)
appeared for GATE., The number of qualified candidates was 28,877 (selectivity = 18%). Recall
that the JEE is rated as a much tougher examination at the 10+2 student level, as also that the
seléctivity for adrmission has been only about 2% in UG, By comparison, the quality of PG
students admitted is not likely to be 4s good. The rise in PG strength should not be taken,
therefore, at its face value.

» 1t is hard to comment on Ph.D student selectivity, as they are not taken in by a single mechanism
like JEE. The drop-out in Ph.LD, in particular, is quite large

7 The number of IIT B.Tech.s opting for PG and Ph.D. ptogrammes in the IITs is
worryingly small |

8.3 GRADUATE OUTPUT

The growth in student output during the 4-year petiod has beenonly 11.7% (Figure 8.3), considerably
less than the growth in the student intake (19% a8 shown in Figure 8.2). While the out-turn of
Ph.Ds has remained stagnant, the out-turn of PGs (M. Tech. + Dual Degree) has tisen by 15.4%.
The growth in UG output has been even lower at 9.5%. However, there are differences actoss IT'Ts

(Figure 8.4).

T
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Growth in [iT student output between 1999-2003
7000
6000 ¢

I

5000
4000

3000
2000

1000
D =

1999-00 2000-01 200102 2002-03
ODoctoral 450 454 395 431
EDual Degree, Integrated 73 64 190 187
PG 3111 3276 | 3458 3488
BUG + Preparatory 2077 2203 | 2313 | 2274
TOTAL B7 5997 6266 6380

Figure 8.3: Growth in lIT student output between 1999-2003

Student output of individual IITs (2002-03)
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Figure 8.4: Student output of individual lITs (2002-03)
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8.4 KEY FEATURES & POSSIBLE IMPROVEMENTS IN THE
EDUCATION SYSTEM

We have here assembled key features of the educational systeris of the IITs. From such a PAN-IIT
consideration; certain aspects requiring focused attention atise. These ate:

()  Degrees offered and the Disciplines in which they are offered
(i)  Number of Coutses offered by each Institute
(i) Definition of Credit and Credit Requitements for B/Tech. and M. Tech. Dual Degree

(iv)  Science and Humanities & Social Science Components in the B/ Tech. and M. Tech. Dual
Degtree programmes

(v}  Research component in the B, Tech. Degree Programme

(vi) Centinuation of the M.Tech. Dual Degree Programme?

(vit) Introdueton of a2 New 4 year B Tech. programme for B.Se. graduates
(vii) Undetgraduate Courses in Science in the IITs

(viil) Acaderic Units in the HTs

(ix) Continuing Hducation Programmie

8.4.1 Degrees offered and the Disciplines in which they are offered

Table 8.1 shows the different types of degrees offered by the TITs. The number appears to be large
and with a little effort it can be rationalized to a more meaningful list. Just to give a few examples,
the B. Design can be renamed B/Tech. (Design); the Master of Mzmagzemcn't, Master of Buginess
Management and Master of Business Administration offered at diffesent 11Ts can have a comimon
nomenclature. The P.G. Diploma can be renamed as DT like the DT being conducted for the
Navy in IT'TD and tot Video Communication in 1TTK.
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Table 8.1: Total number of Degrees offered

No. of Disciplines

TR
B.Tech. 10 9 6 8 16 8 9
B. Arch. - E - - 1 - 1
B. Des. - - 1 - : - -
M.Sc. (5 year Integrated) - - 3 5 1 E
M.Sc. (2 year) 3 | 3 3 [ 4 5 6 6
M.Tech. Dual Degree 13 5 = | & | BB | 1| 3 |
M.Tech. 26 36 | 4 13 46 16 | 38
Integrated M.Tech. - 1 - - - - .
M. Des. - 1 - 1 - - .
M. Arch., | - - . - - - 1
M.S. (Research) |10 6 - - - 1 -
M.Phil. - - - - - 1 2
M.B.A 1 g | <« | *# : : 1
Master of Management . - - - - 1 .
M.B.M . - - - 1 - =
M. Medical Sci.& Tech. - : | 8 - s . -
M. City Planning x| = . . 1 . 1
D.LLT - | Affor | - [1(Video| - -

Navy) Comm.)

P.G. Diploma . - - " 2 | - 7

[ R0, 13 26 11 18 30 | 2 19
M. Sc.— Ph. D. Dual Degree| - - - 1 . - -
Integrated Ph.D. 1 - . - . - -

Table 8.2 shows that there also exists scope for rationalization of the disciplines in which the
degrees are offered. Just as an examiple, B.Tech. degree 1s otfered in Materials and Metallurgical

Fnginneing in II'T Kanput, while Metallutgical and Materials Engineeting is offered in II'T Madras,

IIT Kharagpur and IIT Roerkee, The disciplines bracketed in Table 8.2 may also be seen in this
CoOntext,

In regard to the Masters courses as well, there is similar scope for rationalisation (PG admission
brochures of the [I'T$ may be referred to for the full list of disciplines). To cite one example, there
are two 5 year M.Sc. Integrated courses, one in Mathematics and Scientific Computing (IITK) and
another in Mathematics and Computing (IITKGP). In addition, there is a § year Integrated

M. Techicourse in Mathematics and Computing (LTD).

A comron nomenclanre for BTech., ag well 4y Masters courses, can be arrived ac to avoid the

impression that cach of these disciplines offers something very distinet.

1 B
i
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Table 8.2: Disciplines in which B.Tech. Degree is offered
(including B. Design)

Discipline

Aerospace Eng.
Agriculture and Food Eng.

Biotechnology
Chemical Eng.

Civil Eng.

Computer Sci. & Eng.
Design

Biotechnology and Biochemical Eng. |

Degree Offered

IITK | ITKGP

Electrical Eng.
Electrical Eng. (Power)

' Elsctronics & Communication Eng.
| Electronics & Electrical Comm, Eng.

Energy Eng.

- Engineering Physics*

' Industrial Eng.

Production and Industrial Eng.

Instrumentation Eng.

Manufacturing Sci. & Eng.

Mechanical Eng.

' Materials & Metallurgical Eng.

" Metallurgical & Materials Eng.

Mining Eng.

| Metallurgical Eng. & Materials Sci.

Naval Architecture & Ocean Eng.
Ocean Eng. & Naval Architecture

Pulp & Paper Eng.

Textile Technology

* In essence this is an undergraduate science degree.
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8.4.2 Number of Courses offered by an IIT

Table 8.3 shows the number of coutses offered by each institute at the undergraduace (UG) and
post-graduate (PG) levels every year. The riumber varies for the different TTT% depending upon the
number of departmients and programmes offered by the individual ITT. Tt has been indicated that
not all the courses are offered in any given year. Analysis of the list of courses in the
II'Ts suggests that a reduction in the number of courses would be possible through
rationalisation of obselete courses and consolidation of overlapping courses (for cxample,
Finite Element Methods, Fluid Mechanics, Fleat and Mass Teansfer and Advariced Engineering
Thermodynamics) offered in the different departments in each institute. This would release
more wme for the faculty for research and other more creative activities.
If research (including research based teaching) has to occupy primacy, every aspect of the TIT

teaching load has to be examined from the viewpoint of getting them more time and energy for

research.
Table 8.3: Total number of Courses offered in a year
us

IITB 533 552 1085

1ITD 639 820 1468*
TG 340 130 390"
K 45 334 759
ITKGP 1437 1540 2977n
IITM 503 B 542 1045
IITR 422 950 1372

*= 210 coutses are eommon between UG and PG
#+ Bl courses are common berween UG and PG

7 All possible electives are considered

8.4.3 Definition of Credits for B.Tech. and M.Tech. Dual Degree

Considering that, in the mind of the public, 1[Ts constitute one educational system of high
brand value and visibility, and that admissions are made through 4 commen entrance examination
(JEE), it is logical to expect that this system functions by cerrain common guidelines so far as
organisation of certain basic elements ure concetned. While this is largely so, definition of a credit
and the credit requirements for the award of B Tech: and M. Tech. Dual Degrees show differences.
This is illusteated in the anal vsis-of the credit requirements for the B Tech. and M, Tech. Dual Degrees
presented in Tables 8.4 and 8.5, One major reason for this is that the definition of a credit in
ITT Mumbai and in 11T Guwahati is different from that in the other II'Ts. IITs should consider
having a uniform definition of a credit, as indeed 5 of the 7 ITs do have (1 eredit for 1 hour

Leécture or 1 hour Tutorial or 2 hours of Laboratory, all per week),
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Table 8.4: Credit requirements for B.Tech. Degree

_ No. of Credits
Subjects
i ITBA | WTR
| BesicScence | 31 | 20min | 64 | 3508 | 2 62 | 27
; Humanities 12 15 30 15.(16) 14 18 | 16
! Professional Courses
including Departmental 93 90 155+ | 90(90) | 73-81 213 | 102-110
 Electives | ) I
~ Engineering Science % | 20min | 40% 20(10) | 27 — | 3%
|
Non-Departmental 18 25min | 36 . 15 12 12
‘ Compulsory Subjects Typically
‘ and Electives 31-35
'  Projects + Practical Training | 11 | 10-13* | 28+ | (15 12 0 | 1
- o s @ | - - |
| Sl (Tech. (Extra
‘ _ B Arts) Curr)
, Total 180 180 | 340-360 | 180(168)| 165-173 325 | 208-214
* These credits are included in the credits for Prafessional Courses
N The methiod of caleulation of credits is diffarent from that of the ofher five |ITs
. ** The figure in the bracket indicates the ctedits for 2004
Table 8.5: Credit requirements for M.Tech. dual Degree
o No. of Credits
=Albjecs ime* | itk [uTkee | umer | WiR
 Basic Science 3 20min | - 39 (28) 24 | 82 27
Humanities |’ | 1B “ 25 (16) 4 | 18 1 6_
Professional Courses including . . - _ '
_Department_ai Electives &7 78-80 - 90 (&J_D} 99-109 235 | 94-102
Engineering Science 5 | 20min - 20(10) | 3 - 35
i _ Programme Core 19 | 4850 - 36-40 (32) | 16-24
Non-Departmental Compulsory 25 min
Subjects and Electives 18 Typically - 12 12 12
i - - 31-35 ]
| Projects + Practical Training | 20 | 20-23" - | @2 | a7 108 | 4044 |
Others | 8 : 3 (14) R - |14 (Extra|
| | | (Tech, Arts) Curr.)
i Total 210 180 - 216-220 | 217-227 435 | 254-270
| I
‘ 5 These credits are included in the credits for Professional Courses
™ IIT Guwahati does not offer M. Tech. Dual Degree
" The method of calculation of eredits is different. Two credits here correspond to one credit in-other IITs
{
| £ g5 !
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8.4.4 Science Component in the B.Tech. and M.Tech. Dual Degree

The break-up of the credit requirements of the B.Tech. and M.Tech. Dual Degtee progtamimes
(Tables 8.4 and 8.5) shows that the Science component ranges from 11 to 19 % of the total credit
requirement. The Science (including mathematics) content of the eatlier five-year B.Tech.
programme was about 20 to 25 % of the total credit requiterment. Thus, the Science content in the
T Engincering cutriculum has undergone a reduction after the transition from the five-year to the
4 year B.Tech. programme. Modern engineeting developmenits ate increasingly being trigpered by
advances in sclence and by the use of mathematical approaches. Consequently, modern engineeting
education will have to be more and more séience based. Professor Dutta Roy of II'T Delhi in his
article in Current Science [Volume 78, No.10, 25 May, 2000, p 1183 - 84] has succinctly brought ont
the importance of science in the engineering cutticulum As he aptly puts it, it is essential to increase
the science content in order to motivate and prepate bright graduates for engineering design, research,
development and innovation. Emphasis on science and enhaneing its eontent in the 11T B. Tech. and

M.Tech. eredit composition needs to be given setious and urgent artention.

For the admission test (JEE), the composition of basic subjects hias incladed onl y Physics, Chemistry
and Mathematics; Biology has not been 2 component so far. In making this obsesvation, the
ntroduction of Biotechnology tn the TITS is set aside, which is a separate issue, albeit 2 welcome
development. Considering the emetgence of Biology as a key field in recent years and its
links to biotechnology, bioinformatics, artificial intelligence, neural networks, genetic
engineeting etc., it has become essential to accord a place for biclogy alongside Physics,
Chemistry and Mathematics in the IIT B.Tech. programme.

8.4.5 Humanities and Social Sciences (HSS) Component

The break-up of the credit requirements of B/Tech. and M.Tech. Dual Degree programimes
(Tables 8.4 and 8.5) alse shows that the Humanities and Social Science (HSS) componient ranges
from 6 to 9% of the rotal credir tequitement. The five-year to four—year transition has had its

negative effect on the HSS component as well.

Several employers have observed thar the communication skills and societl awareness of the
four-year B/Tech. graduates are not commensurate with their technical skills. The mnportance of
reversing this trend cannot be overemphasized. Ignoring the importance of HSS education can
place al risk technical leadership that is increasingly graining prominence, within ur own country
and on the world srage, Language skills, penuine awaretiess of all that the term humanities comprises
(alse known as liberal arts) and the cultural-ethical dimension of out own country in a4 wotld-
perspective ate all to be dssimilated at an impressionable age alongside technical education. It has
become imperative, therefore, to re-examine the Humanities and Social Science component in the
B.Tech: and M. Tech. curticula, including their contents,

£ 9% }
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8.4.6 Research Component in the B.Tech. Degree Programme

Having inducted a select lot, it seems imperative that they are exposed to a flavour of researchat an
early age. This step is likely to have a positive influence on those inclined to opt for a carcer in
research, an important need of the hour for sur country’s competitiveness. When opportunities and
encouragement are provided, even during the course of the B Tech. programme, a bright
undergraduate can cothe outwith a creditable publication. If these were to happen frequendy, it will

contribute significantly to enhance the reseatch culture on campus,

It would be most desirable to introduce credit-based project wotk in the 2nd year to be
taken forward in the 3rd and the 4th years.

II'T Delhi (may be some others as well but not all [ITS) is operating a non-credit Summer
Undergraduate Research Activity (SURA) in which the students work our a research problem of
their interest under the supervision of a faculty member, This is '}f&tﬁn{:ﬂwr mechanism to encourage
research involvement in the undérgraduates. la this context, it should be heart warming to note
the invariably excellent performance of the II'T undergraduates who take up summer
fellowships awarded by the Jawaharlal Nehtu Centre for Advanced Scientific Research,
Bangalore. This latent research potential needs to be tapped in the IIT 4 year programme
from an early stage as suggested.

8.4.7 Continuation of the M.Tech. Dual Degree Programme?

Several senior academics have ohserved that the Dual Degree programme 18 constramed by the
existing B.Tech. and M.Tech, programmes. There appears to be substance in their observation,
The break-up of the eredit requirements of the Dual Degree and B/ Tech. programmes is provided
int the (Tables 8.4 and 8.5). Notice that the number of eredirs for Science or for Humanities & Social
Science (HSS) has rémainied the same in the two programmes. The otiginal ided of restoting the
5 year seience of HSS contents in the 5 year dual degtee has not matetialised. The only difference
between the Dual Degree and B.Tech. appeats to be a few extra PG. courses and a larger Project
work component in the 5th vear of the former thaa in the B/Tech. course. This suggests that the
Dual Degree programme by and large has not served a greater academic purpose (when compared
to the 4 year B/Tech. + 2 year M/Tech. system) and may have incidentally facilitated the entey of
lower ranked students who could nor make it to the BTech. programme of their initial choice.

There definitely is a case for redesigning the whole course or scrapping it altogether in favour of a

new M. Tech. programme suggested below:

1 1
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8.4.8 Introduction of a New 4-Year M.Tech. Programme for the
B.Sc. Graduates

A better scheme could be to introduce a 4 year M. Tech. option for BSc. graduates. In our countty,
about 15-16 lakh BSec. students graduate every year. It is heart-rending 10 see them groping
tor good cateer prospects, with several of them ending up as technicians. A JEE twpe all India
examination can be conducted to select the best say 1000 fabout 150 in each of the 7 1I'Ts at the rate
of 30 seats in 5 such 4 year M. Tech. programmes). The selectivity for the M. Tech. admission could
thus go up sighificantly, Improving selectivity in M.Tech. admission can be expected to make 2
significant difference to the quality of PG intake. The need for this exists since PG
placement in campus interviews has been consistently below that ¢f the UG placement
(Figure 8.5).

[nstitutes with higher output (primarily due to higher PG output) show greater difference between
UG and PG placement (Figure 8.6)! Greater proportion of UG students get placed compared o
PG. This points to the widening gap between UG and PG quality, especially at higher outputs.

There is yet another notable point in favour of taking in the B.Sc.s, as suggested. These
students would enter the II'Ts with a strong science base, whose value has been pointed out
in the earlier paragraphs. Further, B.Sc.s with biology as their main subject would also see
a new avenue for an engineering catreer. These graduates with their sttength in science

would be good material for putsuing an engineering research career and more.

The Indian R&D based industrial scene presents, as of today, an uneven pictute. For
example, chemistry and chemical engineering related industry has dene significanty better
than physics-based industry. Encouraging B.Sc.s to opt for M. Tech. in II'Ts would be a
helpful measure for generating a greater number of well trained personnel with such
composite background. This, hopefully, will add to the prospect of wider science and
R&D based industry to grow and thrive in the country. (See Table 8.6 annexed for pros and
cons of this suggestion),

DES
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Table 8.6: Pros and Cons of the proposed 4-year M.Tech, Programme after B.Sc.

¥
1 B.Sc. level science base for potential The social pressure of getting into an enginesring
' engineering graduates programme after 10+2 could dilute fo some extent
the bright elements for this programme
Will 'significantly improve the career To conduct a JEE type examination for the B.Sc.s P
prospects for the bright B.Sc.s among will be additional burden on the IIT faculty. This has i
the 15-16 lakh graduates each year to be avoided. The solution will be to outsource the i
2. and offer IIT opportunity to late conduct of the examination to a carefully selected s
bloomers hody with close monitaring.
The brightest of the B.Sc.s can be Designing an appropriate 4 year M.Tech. curriculum, .
i picked up for the 4 year M.Tech. with a substantial project element, will be 3 '
programme by desighing and challenging academic exercise.
conducting a JEE type examination .
for the B.Sc.s. :
Selectivity in the M.Tech. admission. Additional infrastructural requirement will have to be
today being low at 15:1 (corripared to met.
4. better than 50:1 for the B.Tech.s.). is |
bound to go upto something !_
comparable to B.Tech. selectivity.
This will lead to sctapping the current 5 year Dual
Will allow students with B.Sc. Biology |  Dedree programme as well as the integrated Masters
. lo pursue a career in engineering v gl Wh|Ch _ i ) have Ios-.t_ _tlh_.e_[.r
attractiveness. This becomes necessary to eliminate
avoidable burden on the faculty.
Mest likely that B.Se. + M.Tech,
experience would encourage such
| & engineering graduates to stay in
research which is essential for
advanced technology programmes.
More such well trained personnel would
be a resource for science and R&D
based indusiry.
The trauma of not getting inta the IIT
- system in those large numbers failing
to make the required JEE grade will be
mitigated to a significant extent.
8 The success of the 4 year M.Tech.
' programme islikely to have a positive impact
on the quality of B.Scs. in the country.
1' 1t rj
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8.49 B.Sc.s for Integrated Ph.D. Programme.

Thete could be another good use for the suggested JEE type examination for the
B.8c. students. IT'Ts could introduce an integrated Ph.D. programme in science, engineeting
and interdisciplinary areas for the carefully selected B.Sc¢. students. The Indian Instituie of
Science has introduced such an integrated Ph.D. programme for the B.Sec. graduates who
are carefully selected. The IISc Ph.D. programme for the B.Sc. graduates is in the science
subjects (Physics, Chemistry, Biology and Mathematics), Based on the happy expetience
with this experiment at the 1I8¢, IITs could extend the concept to include Ph.D. in
engineering subjects as well for select B.Se, graduates.

The Committee considers suggestions made in sections 8.4.8 and 8.4.9 to be among
its more important recommendations.

8.4.10 Undergraduate Courses in Science?

Undergraduate courses in science (B.Se. courses) are conducted and managed in the countty’s
numerous colleges (neatly 14000). In most of these colleges, research in basic science subjects is
non-existent. Nor is there any room for educating the young students about application of science.
There is no sign of a reform of this unsatisfactory situation. It has been suggested that it will signify
a mgjor corrective step if 11Ts decide to impart indergraduate science education alongside engiteering
education. The examples of MIT and CALTECH in USA ate mentioned since the sticcess of their
products are attributable to sclence going together with engineeting. Fven though undertaking
bachelors level science degree courses will requite expanding the science departments in the 11T,
the overall effort needed for this added prtogramme may not be considerable. The Committee iy
recording this suggestion which demands a greater in-depth consideration. In this context, it may
be noted that three of the TITs, namely II'T Mumbai, 11T Delhi and TI'T Chennai, have recently
started B/Tech. eourses in Engineering Physics,

8.4.11 Academic Units

An analysis of the various academic units in the IITs (Table 8.7) indicates that they essentially
ennsist of Departments and Centres. However, some IITs have introduced the concept of
[nterdisciphinary Programmes and/or Schools as distinet units. Tt is clear what consttntes 4
department, However, it is not clear when a unit is called a Centre, an Interdisciplinary Programime

ot a School in the IT'Ts. There is also no consistency in the faculty strength in centres (Table 8.8).
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Table 8.7: Total number of independent Units

0
ITB 12 :

IITD 13

mG 11

IITK 13

IITKGP 19

IITM 13 |

ITR 18

Facuity in Centres

ITT Delhi has evolyed an organizational concept paper, which attemipts to give precise definitions
of theunit. This issue needs to be revisited by the 1I'Ts. While deing so, II'Ts would do well to
put into effect the trends in emergence of new disciplines. Interdisciplinarity has yielded to
borderlessness. Breaking down of the compartmentalisation of disciplines has assumed
importance. Possibilities of flourishing new research directions at the interface between disciplines
are being increasingly explored. The question then boils down to the following In what manner
should one allow regrouping and coming together of disciplines so as to encourage research
at potentially promising interfaces between subjects? This is yet another academic challenge
that needs to be addressed. In addressing this challenge, the II'Ts would be well-advised to
considet programme based academic structures, while perhaps tetaining the Departments

as administrative units. Recently, ITTM has developed 15 or so interdisciplinary programmes.
8.4.12 Continuing Education Programmes

Table 8.9 shows that the TI'Ts conduct several shorr-term cousses and Quality Imiprovement
Programmes (the number tanging from 5 in IITG to 156 in ITIB). There can be ne two opinions
about the importance of such courses, With faculty of the ealibre that the ITTs have, the general
expectation i§ that they have a duty to help other institutions and industty persontiel to taise their

own standards. However, the following points are important in this context.
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Table 8.9: Continuing Education Programmes (2002-2003)

IT | Short Term Courses Quality Improvement Total
Programmes

ITB 148 8 156

im | 21 3 | 24

ITG 5 0 :

mk | 18 6 24
ITKGP 50 4 54

TN 30 b 5 3

ITR 15 7 %

The core function of the T faculty is to be engaged in advanced research and deliver advanced
teaching courses, Other distractions have to be minimized if these core contributions have ta be

made at the highest academic level,

The need for the above idea is accentuated when viewed in the contexst of the urgent necessity to

impart momentum to advanced research in engineering and technology in the country,

Fngagement in continuing education programmes has to serve 2 larger purpose than merely
traming. Therefore, in this respect, ITs have to be involved with such industiial houses as are
capable of adding significant asseéts to the 1T in the form of coopetative projects in new areas

and in other ways (this has indeed happened in certain eases).

The topics for the training courses and the tatget groups need to be chosen with incisive thinking
80 that there is value addition ro the IITs as well, while the industry aad other groups benefit

from the II'T stbengths.

Continuing education programmes may be wattanted where it serves a larger country or societal

purpose.

It @ parteular short term course does not meet the above critetia (or other such ctiteria arrived

at by the ITTs), they are best dropped from the ITT portfolio.

8.5 SUMMARY OF RECOMMENDATIONS

The main poirts hrc'ms\t_;hr out i this chapter are as follows:

(i)

)

The nomenclature of the degrees could be rationalized, so also the disciplines in which the
degree courses are offered at the B./Tech, and M. Tech. levels.
The definition of a credivattached toa given course may be revisited to avaid confusion that

it may be cansing to the outsiders, where there are differences among the 11T,

. = {103}
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(i) The total number of coufses (BTech. + M.Tech.) appears very latge. There i foom for

consolidation by exiting outdated courses and (::[ifiaj:jﬂaﬁﬂg ovetlap,
(iv)  The science ahd HSS content i the B/ Tech. courses deserve to be enhanced.

(v)  Research ptoject (could be design centric or even business centric, besides bagic wesearch,
depending upon the inclination of the student) should be introduced at the 2nd year stage to

be taken forward through the 3rd yearand 4th year of the 4-year B.Tech. programme.

(vi)  Theacademic value of the S-year dual degree programme should be teevaluated. Dropping
this programme in favour of 4 new sugpested M. Tech. programme deserves setrious

consideration by the 1T

(vii) A new 4-year M.Tech. programme for the carefully screened in B.Sc. graduates has
been recommended. A small number of select candidates from such screening process
may be taken through an integrated Ph.D. programme.

The new M. Tech, programme eannot be introduced unless some of the others like the
integrated Masters programme (integrated M.Sc and M, Tech, which may have i any case lost
their attractiveness) are dropped. This will help IITs to consolidate essentially in terms of
4-year B/ Tech., 2 year M. Tech. and the new 4-year M.Tech, for BScs, thereby easing the

burden on the faculty, too.

(vit)) The geademic structure of the 1ITs may be freshly considered to achieve a shift towatds

programme based units,

(ix) The volume of continuing education programmes as well as the rationale for taking them up

need 4 fresh look.

An attempt has been made here to offér a few suggestions, which in the Committee’s view, will not
only streamline the functioning of the [ITs but alse, in the long run, improve the quality of TIT
education, It was not the objective of this Committée to atteauate the auronomy, which the II'Ts
should continue o enjoy; but to look at vatious issues in a detached manner and in the context of
the present trénds. BEminent universities such as the University of Illinois, UG and the others have
weleomed the obsetvations made by a body such as ABIT (Aecreditation Board for Engineering
and Technology) in the US. For the II'Te, we do not envisage an extermally formed committee.
However, Lt is strongly suggested that 4 PAN-IIT Committee of Academics should be set up to
give due consideration to the observations made here at the eardiest, Decisions nrade theteby should
be implemented expeditiously. Time is of the essence in the face of the galloping pace at which

seienice and technology are undetgoing changes in their texture.
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CHAPTER NINE

THE UNDERGRADUATE
ADMISSION PROCESS: JEE

“If you study to remember,
you will forget,
but if you study to understand,
you will remember”

Unknown Author
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CHAPTER NINE

THE UNDERGRADUATE
ADMISSION PROCESS: JEE.

The Joint Entrance Examination Ul’.iiIﬂfI}' conducted jointly by the Indian Institutes of Technology
is unarguably the most prestigious competitive science examination in the country. The way, yeat
after year, thousands of final year school children prepate for and rake to the test coveting the
IIT admission can only be described as a phenomenon. JEE has thus become the flagship of
the ITTs. What are the general perceptions about the JEE? Is thete a need for any reforms in this
aspect? These issuesare discussed in this chapter.

91 PERCEPTIONS

The teputation of the JEE is based primarily on the strikingly clean image that JEE has in the public

perception. This reputation is fully deserved. Inan examination that has currently more than 1,80,000

boys and girls competing for a mere 3,500 or so most sought-after seats for the 4-year engineering

degree, there has never been a public seandal. The standards of probity and confidentiality in the
conduct of the examination haye been itnpeccable,

However, the natute of the examination is not widély appreciated. In our widespread consultations,

the following points emerged;

{f) The level of the examination i§ hot appropriate for the candidates who ate completing the
X+2 stage of thelr edueation. In fact, the level is so high that most candidates undetgo a very
strenuous regimen of coaching, which now spans, in some cases, over more than four years.
This places undue, and perhaps undesitable, burden on the school-going youngsters.

(ify The need for intensive coaching is having a deleterious effect on theeducaton being imparted
i senipr-secondary schools and junior colleges. It has come to be commonly understood that
preparing for the schobl examinations does not prepare a student for JEE. Therefore, students
who are serious about | EE sKip regular school to work on the assignments given by the coaching
schools, Schooling is not just about learning academic skills. Schooling is for education and
education i imbibed as nuch in the classroom as on the playing fields and through the pursuit
of intellecrual coscurricular activites. Bocial interactions, which prepare a person for life, are
founded at school. If children do not go to school, vt if school ceases o fulfil irs historical
functions, society loses:

(i) Howsoever valid may the reasons for introducing the screening test be, the fact is that it, too,
imposes an unacceprable burden on the already hassled candidates aspiting to get into the s,

The Committee believes that it should be possible to conduct the entrance test at a level which is

suitable for the candidates at the school-leaving stage which, at the same time, will be able to

discriminate the deserving from the hon-deserving candidates. A very tough examination is probably
never 4 good examination, since it encourages among the candidates a tendency to prepare tor
strategies to answer tricky problems, It appears that the more such problems that a student knows,
the more acceptable he is to JEE, The coaching establishments do nor educate; they break up the
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materdal into little modules that consist of vatious problem typesand the student learns to recognize
and deal with hundreds of such problems types. Understanding of the coneepts, obviously, has
| mothing to do with it. C onsequently, it has been observed that, compared to the earlier years, coached
. students in recent years seem less motivated to learn.

| 9.2 SUMMARY OF RECOMMENDATIONS

(i) The system that has been putin place for the conduct of the JEE should not be disturbed
as it has evolved, ovet the years, to be among the best entrance examinations at that level, This

is recognised internationally and nothing should be doné to interfere with it.

(i) Among the most esperienced members of the TIT faculty who have been associated with the
I JEE, a group should be constituted to go into the following reforms:

The candidates are admitted on the basis of one examination only, as was being done
| for nearly 40 years since inception up to the year 2000 (1o the year 1999, 1,12, 347 candidates
took only one admission tese. When the seteening test was introduced in the year 2000, the
number registered for the test was 1, 22, 205).

Although about 3500 suecesstul eandidates are admitted to the 7 IT'Ts; tiow-a-days the tesults

of candidates upto the rank of 4600 - 4700 are announced as qualified. This has helped other

institutions, namely TIIT Allahabad, III'T Gwalior and NIFTT Ranchi, besides I'T BHU and

, ISM Dhanbad, ro admit the remaining candidates into their cwn colleges. Since this Has
henefited a few other institutions, it may be considered whether even lower sanks upto 8000
may beannounced in a similar way, even if mote [I'Ts are not set-up. This will facilitate NITs
and other engineering colleges to take in students fiom the JBE list, since the differences
in the secured marks are not very significant even if the rank is as low as 8000,

* The level of the examination is made suitable for what can reasonably be expected of 4
bright school-leaving child without the need for intensive coaching outside of what the
school curricula preseribe. As has been envisaged, the purpose is to screen inherently
gifted candidates capable of thinking on their own. Such students can be expected to have
the tight aptitude for highet levels of education and research,

* Astanding group be constituted to carry out research into the nature of the examination

to serve the purpose for which the JHE is famed the world over. This group may also aim at
transiting to an electronic web-based examination in 2 3-year time frame.

(i) The reservations for SC/ST and the handicapped categories should be honouted, 11T Have

evalved merhodel A

€s to inctease the intake of SC/ST category students. Thig has been done
by appropriately loweting the cut-off level for clearing the |HE. The ITTs hiave also introduced
a one-ycar prepatatory programme for those unable to clear the JEE éven with the teduced
cut-ott, Those who complete the prepatatory programinie successfully are admitted to the regular
programme without having toappear in the [EE again. If these practices at I1'Ts are supplemented
by help to the SC/ST students at their school- stage; the number of SC/ST candidares getting
intey the T system will futther improve,
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CHAPTER TEN
EXPANDING THE IIT BRAND
THROUGH
INTELLECTUAL PROPERTY RIGHTS

“The patent system has added
fuel to the fire of knowledge”

Abrabam Lincoln
(1809-1865)
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CHAPTER TEN

EXPANDING THE II'T BRAND THROUGH
INTELLECTUAL PROPERTY RIGHTS

Chapter 7 diseussed the need and ways to enhance reseasch in the TITs. This chapter will pay attention
to IITs eaking that exera step of translating their creative skills into practieally useful innovations.

10.1 THE BACKGROUND

The General Agreement on Tariff and Trade (GATT), an international treaty to promote trade and

1994, a decision was taken o form the World Trade Otganisation (WTO). The WTO has brought
about radical changes in the wotld' intellectual property regime and has activated wotldsvide the

spitit of competition whete it was dormant and intensified it where it existed already. In the face of

this major international political development, changes have become inevitable in the approaches to

S & T rescarch and development, Knowledge production has spread beyond the tealm of the

academic institations and has engulfed industty, national laboratoties, non-governmental organizations

and even individuals,

One of the radical chanees in the TPR regime due to the WTO is the transition from process to
S g Y I
product patent. The quickest response to the new regulations has come from the pharmaceutical

industry in India. Between 1995 and now, the investment by the private pharmaceutical sector in
R&D has risen more than five-fold. Major pharmaceutical companies like Dr. Reddy’s Tabs and
Ranbaxy 'Gu’ﬁt o name two examples from among several other companies in this sectot] haye
undertaken substantial ¢b s fesearch veatares aimed at discoveri'ﬂg_ new molecules with potential
tor their development 48 novel therapeutic drugs: In the changed context, these 'C{}mp-anifé:;s have
also hired personnel with advanced research degrees like Ph.D, in larger numbers. Thus, the
pharmaceutical sectot in the Tndian industry may be said t have blazed a new trail in this country to
take on the challenges posed by the WTO. Among the national laboratories, the CSIR took the lead
in imparting a major thrust toward the new patent regime. Their labotratorics have not lost much

tme i coming up with their response and have steadily improved on their record of patents. In the

However, the respotise of the academic institutions in Tndia has not been impressive. In fact, even
an awareness about establishing IPR does not existamong a majority of scientists. The Depariment
of Science & Technology (DST) and the Department of Scientific and Industtial Research (IDSIR)
have played a facilitating role in bringing about awareness of the impostance of patents and intellectual
propetty asser generation and its protection. This has resulted in an attitudinal change as shown
in Table 10.1.
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Table 10.1: Patent applications by educational institutions”

No. of patent applications No. of patent applications Total No. of patent

by lITs & lISc by Universities & Institutes applications
- other than lITs & IS¢
1995 | 3 o %
1999-2001 | 137 __ % | 236
2002 46 ‘ 33 79

#Jource: Patent Iif._tcilica.ﬁﬂ-g Centre, TIFAC, DST. New Delhi.

Prior to 1995, the total number of patent applications from the academmic institutons was abysmally
low and it stood at 35 for the year 1995 and the bulk of it was from the ITTs & TISC. During
19992002 the first signs of changes were observed, The total from the academic institutes, which
was hitherto 30-40 patents per year has roughly doubled. The number of patent applications from
the TI'Ts & 11Sc has increased, as may be noted from the data for 2002, so also the performance of
non-1ITs /11Sc. From the data collected by this Committee, the cumulative number of patent
applications from the II'Ts as of March, 2003 stood at 166, These is s6 much room here for the

IITs to show their innate strength.

Poor patent _pw_'rat.{uc:rim'l may be a reason why 1ITs have nor been able to patticipate in or $pan
powerful industrial clusters or innovation nerworks, Research into indusisial clusters and innowvation
networks in USA (Silicon Valley, Massachussetts Route 86, California Wine Growers, life sciences),
in Burope (Finland-Nokia, Tralian districts), in Israel and so on has shown thar toyp class universities
can play a strong role in promoting and sustaining such ¢lustets. For universities to be patt of such
networks, they need to compete with other institutions in industrial cluster/network for research
funds and success ctitically depends on the ability of universities ro convert research inte intellectual

prn.peri‘y.

Thus, it is imperative that IITs develop a strong focus on intellectual property creatian.
By demonstrating theit ability to translate research into innevations, 1ITs will becosre an invalaable
resource o augment competitiveness of the Indian industry. Highly competitive global economy
is fundamentally dependent on inhovation which, in turn, tequires a strong science based
engineering and technology system of schools. I Ts are just that and, therefore, as a powerful
academic system, have the onerous duty to add substantially to India’s stature
in international fora by generating a large and worthy patent portfolio, This will also show
the way for students to become entrepreneurial.

Some steps have been taken by IITs in' this regard within the current sttuctuze of the Industrial
Consultancy and Sponsored Research divisions, However, intellectual property creativn, protecion
and its matagement require broader institutional change — they call for a more specific Intellectual
Property System. The test of the chapter discusses the issues pertaining to intellectual property

creation in H'Ts and the design of an institutional model to address the same.

i
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(United Nations have just released a report entitled Innovation: Applying Knowledge i Deielgpment.
The UN teport provides examples of countties which have been able to combine theit science
and technology policies with industrial policies into a cotmprehensive innovation policy).

10.2 FACTORS INHIBITING IP ASSET CREATION

Publications in internationally recognized journals have been the overarching criteda for derermindtion
of an individual’s performanee in academic institutions all over the wotld, so also in our country.
Publications in prestigious journals and the guantum of citation of important papers have been the
barometer of excellence in research. The 1TTs are not an exception to this rule. No wonder, therefore,
that in the last 5 decades since their ineeption, the portfolio of intellectual outputs of 11Ts did not
have a significant component of patents and generation of intellectual property rights with

a commetcial vector, as reflected in the data presented above.

With publishing scientific papers in technical journals having becoime a cultural feature amonyg the
academics, every research scholar experiences this pressure and is automatieally trained and ground
soundly in that activity rght from his student days. As a result, no researcher depends on anyone

elsetey convert his tesults and thoughts into a publishable document. However, this is not the case

with the documentaton of patents. What are then the issues related to patents?

@iy ptepating 4 document for filing a patenit requites assisrance from other areas of expertise,
principally legal;

(i) the patenting process is expensive and time consuming;

(iif) 1P asset creation encompasses;, besides the patent, a host of other issues such as copyrights,
rrademarks, regulatory clearance/approval and design registration.

(iv) itis tfu_fr.hﬁr_cgnwpiiemgd byy the requirement of management of the patent(s) involving renewals,
shared ownership, contracts, agreements, licensing, reassignment, infringement, darmages,
ligbilities, indemnities ete.,

(v) there is no clear career incentive at the present titive and
(vi) the financial returns are not assuted in 4 reasonable time-frame.

Thus, the patenting process goes far beyond the principal act of inventing and the individual
is less likely to take on the overall burden, that too without any incentive in sight. We have,
therefore, to do as much as possible, firet of all, to minimize the burden on the inventor and
secondly te create a system of incentives.

While it is natural to compate the activites associated with paténting with those pertaining o a
research publication, history of discoveties shows that the process: of innovation and inventing
need not be restricted to erudite researchers alone, but can extend to students, non-teaching as

well as non-technical staff and even housewives. The analytical framework (discussed in

e,
()
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Chapter 2) suggests that the total available pool in the II'T system extends beyond the faculty, research
scholars and others to those cominy into contact with the system through various other avenues
such as contractizal arrangements and sponsored research. The drive towards patents should thus
motivate the different segments of the II'T community. This requires a culture of its own 'which
needs to be nurnured.

10.3 INSTITUTIONALISING AN IP SYSTEM

The potential for reaping the economic benefits of new and original knowledge 1s immense and 1P
asset creation is a strategic tool for achieving global competitiveness. The TI'Ts have to mandate
themselves to play a crucial and 2 leading role in the national IP asset ereation, The primary mandate
of the II'Ts being quality engineering and scienee education and reséareh, it is necessary thac the 1P
asset ereation is dovetailed into the existing process of research outputs, including B Tech., M. Tech.
project dissertations, the Ph.D. thesis and the research publications. This would require
institytionalizing an IP system in each of the IITs, In this connection, a stated policy of 1P creation

being a part of the research outpur is watranted.

An TP Management Cell will have to be set up to implement the policy and should be empowered
with the necessaty resources to be placed at its disposal. A reward and career incentive scheme has
to be in place for the inventors whio nuay be members of the faculey, research scholars, students in
the B/Tech., M. Tech. and other educational programmes or non-faculty emplovees of the ITT

community.

The IT'Ts have since taken steps in this direction. [T Bombay in March 2003 has come put with the
policy document on 1P and entrusted the management of it to the existing Industrial Researchand
Consultaney Centre (IRCC) while TI'T Delhi in July 1992 has set up the FI'T'T' (Facility for Innovation
and Technology Transfet) to handle IP related issues and technology transfer. Other II'T% also have
mechanisms as @ cell or as part of an existing set-up for industrial consultancy and sponsored
research, It is now approptate to take these initial forays to the next logical step of creating a
separate; full-fledged and comprehensive 1P system.

As mentioned in the eatlier paragraph, TP asset cteation and its management is to be treated asa
systemic activity and is required to be institutionalized as one. The 1P system should comprise the

tollowing:

(1) a defined IP policy;

(i) defined aims of the IP system;

(i) an IP management cell and

(iv) adedicated budeet head 1o execute its functions.

Some of the fearures which may characterize the above are described below:

i
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10.3.1 IP POLICY

(i) To promote and suppott the creation and management of 1P assets fot a given 11T,

(i) Toprovide continuous support and assistance to the inventor(s). The support has to extend
from the stage of recording his invention, 1o creation of the patent and subsequent inanagemerit

of IP assets for and on behalf of the inventor(s) and the ingtitution,

(i) To clarify unambiguously the ownership of the IP, Le solely by the inventor ot jointly with the
nstitution. The revenue sharing has to be spelt out. Since the patent culture is not there
yet, the credit should largely belong to the inventor in order to encourage larger
patent volumes.

(iv) To sustain and grow the creative and innovative spitit and the IP Culture in an environment
upholding high ethical standards.

Often, the research done at the TITs is financed by goverament grants from the Department of
Science and Technology, Departments of Defence Research, Space, Atomic Energy and vatious
other agencies and instrumentalities of government. Barring confidentiality and specific IPR
conditions in regard to strategic projects, in majority of cases the IP ownership atising out of these
public funded tesearch projects rests with the ITTs. The TITs should have the freedom to license the
TP assets created out of research funded by the government. Fixperience elsewhere points to the
fact that nations benefit from a policy that permits academic institutions and industries to take up 1P
ownership generated under government funded projects. The balance between tegulation and
incentives with regard to 1PR has to be worked into projects in the initial stage itself in such exclusively
government funded projects. While IITs should in general be permitted to retain the ownerships of
IP, as well as the licensing tights, there should be an appropriate revenue sharing policy with the

inveator(s).
10.3.2 Defined Aims of the IP System

The foremost role of the [P system is to take away the onus of translating the innovation into
an IP asset from the inventor(s) and render a comprehensive support system to the inventor(s).

In order to fulfil this fundamental objective, the TP system could have the following aims.
i) To facilitate systematic and timely development of TP assets.

The ptincipal activities under this include distinguishing ereations between patents, designs,
copyrights etc,, assessment of creations for protection, patent search and analysis support, patent
drafting, filing processes for patents and other IP in the required jurisdiction and take care of
prosccution, pre-grant heatings / "op':pu'gsi_t.i_nﬂs, renewal, assigniments and reassigninents and weeding
out patents and other 1P equations which have no further commiercial interests; dealing with

post-gtant issues such as opposition and infringements, licensing ete.

CHAPTER TEN




| IT Review 2004 |

if) To operate an 1P system comprising the [P policy, IP culture, procedutes and processes

(@) In relation o the [P policy referred to in the earlier sécton, operation of the IP system
would be required to articulate, in a transparent manner, the mission starement, the rules of
the game, the support services and the rewatds and ineentives.

(b) One of the cornerstones in the operation of the TP system 1§ the inculcation of a healthy
and permeating 1P culture, Initiation into the IP culrure should begin at the B/Tech. stage.
FEducation and training in [P mateers ate required to be imparted to the next generation of
enginecrs and techuologists. A system and methods to engage the undergraduate student
population in the innovation and patenting activity requires artention, When the B Tech.
students are tapped, patents could be generated before they leaye the I1T shores. Even if

every year, and inevery 1T, 2 - 5% of the B.Tech. student population gets into innovation
and patenting, the total number of applications will be significantly large and the TP culture
will be entrenched. We have suggested in Chapter 7 on Research issues, that the research
Pptoject needs to be introduced at the 2 year B.Tech. stage. The initiation into the IP area

could as well be dovetailed into the 2" year project assignment.

IP eulture could be promoted in many ways, 4s part of BTech. education itself we short
courses pn mnovation and creativity, as 2 recognized component of research, as an open
competition in an innovation festival, much like the' cultural festival which is open to all
members of the community, as periodic training which addresses the different constituencies
of the II'T community, as newsletters and other propaganda devices which bring to light
innovyations from across the wotld, other institutions in India as also in-house achievemernts
jons of the 1T

and as promotion of innovatdon as a hobby activity amongst vatious see
COMTUNILY.

i) While de IP policy and promotion of IP culture forms the basis for the IP system, operationalising
the same depends on a comprehensive undetstanding and practice of several procedures and
processes. Necegsary procedures and practice of processes for various IPs range from first
acceptance of a claimof aninnovation to pust-grant processes, Implementation, howevet, would

| require a dedicated multi-disciplinary and multi-functional team of professionals as patt of an
' IP Management Centee,

10.3.3 IP Management Centre (IPMC)

In order to-address the gamut of issues permaining to 1P, a structured set-up staffed with appropriate
professionals and headed by a Dean, is tequired. 1P Management centre should be in a position to
access a digital library of existing patents to facilitate fast patent seatrch and analysis. The IP issues
éncommpass a mult-stage activity requiting different inputs and professional assistance at various

stages. The vardous stages of [P system management are the following;
(1) First Information Record of Inventdon (FIRT) and establishment of 1P potential.

(i) Al services to translate the invention into 1P application; services ranging from patent search,

preparation of documents, legal services, and execution of application.
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(iii) Management of granted [P assets: ownership management, licensing, legal services for fighting

cases of infringement and oppositiog, de-licensing ete.

Add to the above, administration of incentives and rewards scheme for the mventor(s) as well as
ptoceeds from licensing, IP training schemes, and all activities pertaining to murturing 1P culture as

outlined earlier.

The management of the above activites would be facilitated by establishment of two sers of teams
under a nnified management of a senios faculty member at the level of Dean or 2 senior professional
in TP matters with a dedicated office for handling all TP related issues. The huunan resoutce requirement
for the IP centre would be multi-disciplinary and multi-functional professionals with appeopriate
experience in 1P matters, fitancial, commercial and legal professionals and scientific, technical,
libraty sciences and I'T related personne] to do internal patent search, internal examination of patents

and analysis on a routine basis.

Once a candidate comes up with a claim for an item invented by him, a professional team should
study and evaluate the claim. This team may comptise discipline experts and Dean/Head of 1P
centre as chairman for establishment of 1P potential. A protocol for reporting and recording of the
first information en invention with systematic documentation of significant results, findings, dares
and record books ete, would be the statting point of the activity. If the candidate’s claim is
accepied, he should be rewarded with a letter signifying aceeptance of his claim. This can
be included by the candidate in his list of academic achievements.

In the next step, a second team of professionals in the [P centre will take over the second and thitd
stage activity together with the belp of legal retaisiérs and consultants to prepare and process the

application as well as méanage the granted TP assets for entering into various agreements and licensing,

The 1P centre should be adequately empowered to engage professionals with proven abiliies to
handle legal, financial and commercial aspects tequired for the centre. Retaining a law firm to
handhold the IP Management Centre would be required.

When a patent is granted, the original author(s) eredited with the record of invention action
should be rewarded financially, The quantum of the reward is to be worked out as part of
the IP policy: This financial teward is independent of any revenues that may be genetated
from a successful patent.

10.3.4 Dedicated Budget

In order to etfectively execute the IP systemn, each 1T shall have a dedicated budgeer allocation to
5 7 42

meet the following requitcments:
i) maintenance of the IP centre;

i) pay and allowances and fees for dedicated professionals and legal reminers for handling all
procedures and processes;
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iii) to cover fees and expenses involved in the TP process (Indian and foreign);

) to cover expenses towards maintenance of TP assetsand post-grant expenditares including legal
defence in case infringement related issues atise;

v) rewards and incentives for inventors at vatious stages;

A budget allocation for IPR matters is to be vegarded as an dmvestmont in the Juture, As a matter of palicy, .
the Govermment de 1s e eduealion, traiming and research in the expectation that the individial !
bengliciaries wonld prove Lo be a Suscess and gewbrate worthy assets for the pation. Skwilarly, the revmn on IPR

invesiments car orly be expected in the future and wonld be contingent upan ioe success of' the patented idea,
prodsdt or process.

10.4 SUMMARY OF RECOMMENDATIONS ‘

@) The suggestions made here are aimed at bringing o the fore the spectrum of requirements to '
be met in order to make a greater success of the IIT TP regunie. The need for institutionalization 3
of an IP system is clear. The II'T's should take steps to et apan [P system on the lines deseribed
abovewith suitable modifications matching the ethos of each institution and rheir own agsessment
of the requitements in this regard.

r——

(i) The system should be managed and opetated by a dedicated IP management centre staffed
with appropriate professionals and personnel, The core putpose of the IP management centre
is to take away the butden on the inventor, tnce he has made his semital contribution,
The TP management centre should be headed by a Déan.

(i) A separate budget head for IP centre and 1P related activities iy necessary and allocations for it
shall be made in the annual budget plans for each II'T. The budget should have a provision for
tinancially rewarding the inveritor.

(iv

Such a budget head needs to be accepted and put in place by the MHRD. The Committee
would recoftimend an initial grant of Rs.50) lakh for each 1T for this purpose. Onee the budget
head is created, further annual allocaton by MHRD would naturally be based on the performance
by each ITT and irs stated requirements.

(v) Looking into the futute, IITs may have fo promote a new thinking about innovation.
Tonovation today is understood primarily from a techno-economic and a narrow
commercial petspective. However, if technologies have to address persisting issues of
povﬁfty‘, el'nergiﬂg chaﬂenges-- of sustainable d'evttlﬂpmeni a-nd ctf:ative n"t':twmks of the

concept shau_ld e_mbraﬂ.e many m_stltutmna_l dlme.namns an.d allow people from :djffe:rent?
sections of the society to participate. 1ITs, as institutions of national impertance
and endowed with a range of inteflectual resources, have a crucial role to play in
promoting such a broad notion of innovation. Itis in this direction that the IPR concept
of II'Ts may evolve,

o i)
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CHAPTER ELEVEN

IIT-INDUSTRY LINKAGE

“The philosopher may be delighted
with the extent of his views,
the artificer with the readiness of his hands,
but let the one remember that
without mechanical performance
speculation is an empty dream
and the other that without theoretical reasoning
dexterity is little more than brute instinct”

Samuel Johnson
(1709-1784)
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CHAPTER ELEVEN

IIT-INDUSTRY LINKAGE

While reseatch was the focus of Chapter 7 and indovation of Chaptet 10, the present chaprer
addresses the connéction of research as well as innovation to industry and business. This last bridge
has proven the most difficult to conguer for the researchers and innovators in the country, How is
this to be tackled will be the concern of this chapter.

11.1  THE PROSPECT

II'Ts were created by the Government of India for the benefit of the society, an important patt of
which is the industrial sector. Industry absorbs students graduating from the 11Ts, Several sections
of the industry actually go out of their way to seek talented students frism the 11T, Some of these
have tisen to high positions and have provided leaders hip to the companies - a list of such achievers
has been presented in Chapter 1. 1s ndustty stake in the ITTS to be limited to this aspect only? It is
good to note that industry in the developed world has reaped a harvest of gaing from ertreprencutial

universities carrying out cutting-edpe research in their state-of-the-art laboratories.

Industey are indeed in a position to pose challenges and generate opportanities, actually research
opportunites for the II'T faculty and students, The prospect of 11Ts and the Indian nd ustry forming
a formidable consortiuvm of a kind is yet to be fulfilled. For this to happen, a favourable ¢conomic
envitonment is also needed. For several decades since the inception of the 11'Ts, suchan environmetit
was practically non-existent and consequently the TI'T-Tndustry linkage was at best tenuous. However,
there have been radical C’ﬁ;zlng.t::‘a fot the better since the 1990s, The New Industrial Policy of 1991
and the advent of WO in 1995 have brought about significant changes, How thenate we to trigper
the IIT-Industry pattnership to click in a way that 1I'Ts benefit by way ot ;:haﬂeﬂg&s tﬁt:]uﬁ'mg
advancement in their research programmes and the industry gains in terms of develapment of
novel processes and products. The overall result will then be such as to bring to reality Nehru’s
dream of “building the nation towatds self-reliance in her technological needs”.

11.2 THE PRESENT STATUS

The IT'T-Industry interface was institationalised predominantly through units dedicated to industrial
consultancy and sponsored tesearch (IC&SR). These brought about a dialogue between industty
and the II'T faculty through a aumber of consultancy projects. Such consultancy has been growing
ata significant rate of 45% over the past four years (Figute 11.1),

However, most of the consultancy projécts are simall in size. The project size increased from abouyt
Rs. 1 lakh per project in 1999-00 to about Rs. 2.5 lakh per project in 2002:03. As many as 2880
projects earning less than Rs.70 crote is indicative of the nature of industry patticipatios.

Te would be interesting to understand the typical customess of these projects: i.e., what proportion
ate MNCs, large Indian industries-private and public, SMEs, also by nature of the industry,
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Consultancy performance of all liTs

1999-00

Figure 11.1: Consultancy performance of all lITs

Consultancy performance of individual liTs (2002-2003)
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Apart from industrial consultancy, the numbet of sponsoted chaits provides an indicator of the
degree of industry ihteraction. The total number of sponsored chairs in ITTs increased from 46 in
1999-2000 to 36 in 2002-2003 (Figare 11.2) and this growth during the recent years s not sizeable.
The industry interactions, however, differ across the insttutes (Figure 11.2).
* IITKGP accounts for a sighificant propottion of the consultancy revenues.
o JITKGP alse has largest consultaney projects (average Ra.18 lakh per project). which is
significantly above that of the other older TITS.
* II'TG has the smallest (Rs:50,000 per project). This is not only because ITTG is new but
mostly because of its remote location (Chapter 16).
* A majotity of the Chairs isaceounted for by II'T Delhi (25 out of 56). TITR and ITTK have
the lowest-3 Chairs each (as of March 2003).

Teis clear, therefore, thar much like the TP asset scenatio delingated in the previous chapter, presently

the jﬂdu's!-‘_f}'—'_t}fisint&d and industry-sponsored actdvity represents a level much below that which
would correspond to the awesome potential that 18 nherentdy present in the research capabilities
and capacities of the Tk

11.3 IC&SR CELL AND AUTONOMOUS BODY MODELS

There ate two distinet models that have evolved in the TI'Ts, Tessons from implementation of these
models give us useful pointers for the furre. The two models are the following:
1) an internal cell completely within the system, namely IC&SR cell/centre
(the nomenclature varies in the different II'Ts) and

ii) an autonomously governed industry-interface foundation.

TC&SR historically is the first approach that'searted in 1972 in HTM. The cell is headed by a4 Dean
holding exclusive charge or the Dean (Research) holds ex-officio charge of this portfolio. The cell
operates as a window for various setvices that the 1ITs can offer as well as serve as a
techno-commercial interface. Traditonally, it was the faculty that brought projects with their individual
efforts and the cell provided the commercial coverage. Presently, the cells have taken a muoire
pro-dctive tole for marketing and business development with a professional outlook. Further; the
cells have also taken up 1P related attivities, bridge and certificate courses televant for industry and

petiodic dissemination of scientific and techtiical information.

The IT explosion has also contributed to an imptessive growth in this segmeatof industry interface.
The impict and success stoties in thiy model are varied but a few pointers do emerge, It has been
possible 1o do a large number of projects for wide ranging clientele as demoastrated by II'TB and
OTKGP. This is a positdve feature as it can serve the small and medium enterprises with shoe-suting
budgets and in short time durations. Projects with large outlays and involving setting up of
dedicated resecarch centres haye also been in place as in the case of Rice-Processing Research Centre
of ITTKGP, VLSI Design Centre in ITTKGP, Software Validation and Verification

Centte in 1I'T Bombay (These are mentioned only as examples to illustrate the point being made.
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It is not intended to make out a full list of such programmes here), Another success storyy alluded
to in Chapter 1, is the development of WILL technologies from one research group in I'TM which
resulted in many a start-up company and significant impact. Enabling facilities and systems for
start up companies are essential for success of cutting-edge technologies appropriate to the Indian
Seerrrio,

Whileit has been possible to effectively leverage the research competence and domain specialisatipn
for providing technical solutions to the clients, it has most often been on 2 hilateral and on a
one-one basis leading to 4 large number of projects, each of low value. The impact of the IC&SR
activities has to be gauged on many frones and levels, namely

(1) ability to serve SMEg,

(i) leveraging of R&D output to large corporates that bave significant R&D budgets (for example:
top 100 in the country and the Fortune 500),

(i) enable entry of ITTs into new and emerging areas through engagement with indusery in
frontier areas and

(iv) provide continuous, innovative and ever-evolving:symbiotic interface,

ITT Delhi greated in July 1992 a new forum called the Foundation for Innovation and Technology
Transfer (FITT), as an antonomous industry interface otganization to take care 6f PR s well as
technology transfer and industry intetface issues. Registered as a society and an autonomous body,
this interface organization was designed to take up a more proactive role to teach out to the industry
on the one side and to the 11T Delhi faculty and tesearchers on the other. In contrast to the IC&SR
cells, FITT functions as an independent body with one leg inside the TI'TD and vne leg outside,
The management of the sodiety is under a Governing Council and is headed by an i’nd"ap:ﬁmicnt
Managing Director. The society is financially autonomous with independent staff comprising
professionals, Over the last decade, FITT has been able to handle conteact tesearch, technology
wansfer, training programmes and certificaté coutsés and on an average is able to attract majot
projects for II'TD. In the recent past, it has graduated to set up and manage a Technology Business
Incebation Unit (TBIU). This initiatve is ah experiment in enabling rechnology-based start up
companies and R&D interface units of companies in the incubator phase. [18¢ Bangalore hag also
adopted an autonomous society model in the creation of Soci ety for Innovatdon and Development
(81DD).

The autonomous body model offers certain advaritages. The relationship between the user agencles
and the instimution can be managed with greater flexibility in an autonomous system, This system
offers an excellent umbrella facility to enter into omnibus MOUsand contracts with big cotporates
and leyerage large projects of multi-disciplinary character with many departments and tesearch
centres within the institution and even other insticutions. As the .S:x_'jc;iéfy has to be self financing, it
does mot depend on the institution for its budget support other than for the initial seeding
requirement, and it can obtain finances from wide-ranging sources. Furthermore, the centre is in a
pasition to take up quality non-academic professionals as its staff without burdening the institution,
which allows better business development and interface with the industry.
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11.4 NURTURING THE lIT-INDUSTRY INTERFACE

Itis worth noting that the IT'T-industry interface can be nurtured only when mutually beneficial
win-win paradigims are put inte place and the successful endeavours cleatly beat out this aspect,
While the benefits to the industey in sourcing research outputs and human resource training
from the LI'Ts can be a driving force that can bring the industry to the 1TTs, the gains that sccrue
to the IT'ls require eareful attention, Iris important thar the interface systems promote 4 virtuous
cycle and tangible benefirs such as growth of research base, development of state-of-art core
competence in specialized areas apart from resoutce generation for the faculty, staff, researchers
and the instirution, Recognising the growing demand for highly trained microelectronics engineers
in the IT hardware indusrry, 11T Bombay and TCS collabotated to creaté dn advanced
mieroelectranics laboratory at [ITB, Thus, 50 M. Tech's in nicroelectronics are coming out of
this ITL. The IBM, TATA Infotech and NIIT rescarch centres at TITD illustrate the potential
and the possibilities of high level research base creation. Recently, the India Semiconductor
Association (ISA) has announced what they have terined “ISA Techanovation Initiative” to
promote rechnology and innovation in the Indian semiconductor industry. Their intention is
also to generate world-class talent in large measure by promoting higher education and resesrch
in the Indian Universities, At the same time, IITKGP has proposed twin knowledge-patks, one
in Kharagpur and another in Kolkata, for semiconductor companies. These are highly welcome
developments;

The Prisicipal Scientifie Advisor of the Government of India has recenty taken an initiative t5
promote industry-academy collaboration, again on the plane of the personnel. After extensive
deliberations with industry representatives, a new proposal has been mooted by him. According
to this proposal, it 18 suggested that industry should allow some of the engineers, recruited
during placement intetviews and having talent for research, to pursue higher studies in the [I'Ts
leading to Ph.D. in the ficld of engineering and technology. These engineers should be encouraged
to work in the broad area of interest to the tompany without limiting them to solving short-

term problems of the company. That theans, in all tespects, they are no different from the other

tesearch students. During the four yeats ot so that the youne person would spend in the Ty for
his Ph.D,, he would be paid the salary in the same way 45 if he weré to be helding a job in the

company for which he has been recruited. This principle may be putsued by the TITs,

The Principal Scientific Adviser to the Govetnment of India has also taken another initative
whose mention is relevant here. This initiative pertaing to promoting R&D in the automotive
area by bringing togerher indusiry leaders in this sector with promising reseatchets from the
academnic system, most of whom are actually drawn from the TTTs. The Ptincipal Scientific
Adviser has named this initiative The CAR (Cote Advisory Group for R & D in the Automotive
Sectof) Project, funding for which has been derived from more than one souree in the GOVErnment,
This shows yet again thart the financial burden for such collabotative projects does not have to
fall entirely on a single government agency. This strategy needs to be developed inother areas of

mdustry interest.
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11.5 SUMMARY OF RECOMMENDATIONS

(1) There are four critical areas to be addressed when higher technical institutions like the TTT%
propose to work with the industry. These are

3 (i) The issue of sharing intellectual property rights,
(ii) The pace at which industry projects are executed in the educational institutions,

l (iii) Formulation of enabling policies, including tax incentives, for industry to invest
in industry-II'T partnership programmes, and

(iv) A framework in the II'Ts to encourage, assist and reward entrepreneutship,

The industry’s greatest concern is that when they make substantial investments ina projeet, in
association with the academic institutions, they should be able to derive as much financial and
technical dividend as possible, Losing proprietary knowledge generated in such a project is
also a concern. So the foremost requirement for ind ustfy.-IIT joint endeavours to succeed
and be sustainable would be to have an IP policy in place. Further, based on that policy,
the participating pattners should arrive ar a wiitten understanding for sharing the intellectual
property rights.

Sigee time is money for the industry, ITTs should do everything possible to maintain schedules
and an acceptable pace in exceution of the projects. This will invariably call for |
institutionalising separate mechanisms for fast track procurement procedures and for J
speedy utilisation of funds for various mutually agreed purposes.

The above-mentioned critical factors nieed to be adeqiiately addressed for the ITTS to progress
tapidly rowards creating and sustaining innevation clusters around their campuses. Such cluster
developments elsewhere in theworld have yielded rich dividends in terms of economic impact
as well as growth of high technology R&D in the academic institutions.

2) TFurther, collabotation with industry is significantly accelerated and deepened when industty

personnel are able to work in the IT'T eavitomment for substantial petiads of time. Thee are
vatious modes of achieving this and somie are already in operation. Theése are mentioned 1
below: ”

(i) With the help of funding from All India Council for Technical Fducation (ATCTE), the Indian
National Academy of Hngineering (INAL) supports short duration visits by the interested
industry personnel to academic institutes in the country including the TT'Ts, This has proved to
be a reasonable suceess and should be built up to 4 ruch larger scale (a Professor from 1T,
Delhi is actually in charge of this programme on behalf of the INAE).

- o=

(ify Visiting chairs provide another avenue to bring industry executives and technical leadets o §
the IT'T system. In this vegard, itis often observed that the emoluments provided to the industry

personnel are meager, compated to the compensation they get from their parent company,
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Tata Steel has overcome this problem and theit example is worth mentioning here. They have
positioned theit Chief of R&D in TIT Kharagput for a duration of three years or so, during
which period they are continuing to pay their person the same emoluments as he would be
drawing in Tata Steel. Although it hag ereated a dispatity in the compensation level of Professors
in II'Ts and the person who came from Tata Steel; the 11T Kharagpur authotities have not
raised any objection. This example has to be commended and is likely to open doots for more

people from the induastry to spend substantial petiods of time in the 1TTS,

This Gommittee further recommends instituting Senior Fellowships for w@-rkin.g_ level
industry personnel to visit and spend time in the [I'Ts on joint projects. These fellowships
should carry a sumptuous stipend and should be given 4 prestigions name. The details may be
decided upon by the [TT Council, onee this recommendation is accepted. One possibility is to
name this fellowship for industry personnel, the N.R. Sarkar Fellowship, to honour the
person who chaired the first Cominittee that led to the creation of IITs

Finally, there is a need to encourage industry to rectuit research trained graduates like Ph.Dis
for employment in their companies either for R&D or even for general purpose engineering,
Such highly trained personnel will cleatly make a difference to the quality of work even inan
mdustrial environment. Unless this is donein an increasing measure, doing 4 Ph.D. in engineering

will eontnue to be an unatitactive proposition to youngsters.

This Committee has recommended, in Chaptet 7, tax incentives to the industry;
specifically in relation fo theit hiting Ph.D. level personnel. The details of tax incentives
are best worked out by MHRD, if these recommendations are accepted.

Similat encouragement is needed to motivate the industry to invest in major joint
research projects with the IITs. It is reported that the Government is allowing 150% tax
exemption to the industry for investment in autometive R&D. Our recommendation is
that, in an analogous manner, if industry invests in-house for a joint project with the
[ITs, tax exemption of 150% should be permitted.

ln Chapter 4, while discussing Vision for the IIT system, it was pointed out that nurturing the
spitit of entrepteneurship in II'T students was required to be articulated more forcefully in the
vision statements of the ITTs. Apart from educating about entreprencurship in management
and related courses, technology incubators in several couniries have been instituted for the
purpose ot eéncouraging entrepreneurship. II'T Bombay (1 ITB) has experimented with this
model of techniology incubatofs in their campus. Quite a few groups of swdents, afrer
graduation, have made bold to try their hand at setting up business operations based on their
own skills-as well as innovation. These operations have been in terms of developing innovative
products or providing technology solutions to clients, often in the atea of T'L The 1T faculty
have been extending a helping hand. ITTB has provided facilities in their campus, like built-in
space and utilities, for the young entrepreneurs to develop their entrepreéneurial activities in the
ncubators. (Ttis possible that seme of the othet TI'Ts have done likewise), TITKGP was one of

the eatliest to set up a science and technology entrepreneutship park (STEP),
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(6) The Department of Seience & Technology (DST), Government of India has a dedicated
setup to manage programmes in entrepreneurship and extend funding for entreprencurial
activites. Science and Technology parks and technology incubators come well within their
purview: DST also oversees the Technology Development Board (TDB). TDB is committed
to support commercialisation of technolo vy develaped in our academic institutes or in national
labotatoties of in industty in-liouse R&D laboratoties of in 4 technologists own enterprise.
An 11T Botnbay graduate has actually been financed by TDB to setupa small seale industty to

l.l|!

e —

produce clean high-speed steel alloys. It would be refreshing to witness more examples of '
this natuare,

(7) The Committee, therefore, recommends that serious attention may be paid to develop
a framework for the IT'T system as a whele, as well as for individual ITTs, to encourage, f
assist and reward ehitr-epr_e_ne-ufship of their graduates as well as of their facualty. l
The observations made in this chapteér are intended to provide the backdrop for such 2

Framework to be developed. With the country withessing entrepteneutial spatks flying all over

the different sectors of the economy, the II'T graduates have to be in the forefront of this
revalution.

T
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CHAPTER TWELVE

TECHNOLOGY IN EDUCATION
AND RESEARCH

“Someday, in the distant [future,
our grandchildren’s grandchildren will develop
a new equivalent of our classrooms.
They will spend many hours in front of boxes
with fires glowing within.
May they have the wisdom to know
the difference between light and knowledge”

Plato:
(427-347 B.C.)
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CHAPTER TWELVE

TECHNOLOGY IN EDUCATION

Thete are aumerous possibilities for the application of modern Informaton and Communication
Technologies (ICT) in the envitonment of the II'ls. One straightforward application is to enable
the IIT faculty, staff and students to access information available in the cyber space. The MHRD
has generously suppotted these institutes, through an allocation of Rs. 90 crore in the Ninth Plan,
to install facilities like the personal computers and communication infragtructure, Consequently,
1I'Ts and the vatious sections of their community today commuand a comfortable internet connectivity.
In tecent years, MHRD has incurred expenditure to subseribe to about six thousand technical
joutnals and has enabled the II'Ts to access them through the INDEST Consortium. MHRD has
also atded the programme on digital libearies.

By and large, II'Ts can be reparded a the best endowed
academic institutions,; alongside the Indian Institute of Science, in regard to the basic 1CT

infrasttucture.

We shall be concerned with two other areas of application of medern communication technology
in education. The firstrelates to TTTS helping the vast network of engincering colleges, their teachers
and students by creating' course material and making it available through an existing technology
chagnel. This is'a mammoth programme that has been entrusted to the IITs. 1t is also possible o
ingtall the means to transmit live lectures delivered at ITTs directly to remote centets in the couftry.
A good example of this practice is what is being done at II'T Bombay, The second is for the ITT
students and teachers to collaboratively work with distinguished oyerseas institutions through the

medium of modern communication. We shall briefly discuss these developments.
121 e-LEARNING PLATFORMS

Many institutions in the world have recently initiated programs for dissemination of their curricula

through the web. A number of commetcial e-learning platforms have been used by them. Notable

among these ate WebCT, Blackboard, Lotus Leatning Space, Top Class (all commercially available

software products) und Acado (an Indian product developed by T students who have formed a

company in Thiruvananthapuram, Kerala known as Transversal E-Networks), These e-learning

platforms commonly support the following objectives:

*  Design course materials using text, animation, movies, interactive templates, guizzes and
assignments along with voice help ete, using simple web tools or sophisticated multimedia
editing software;

*  Provide learning space through interaction, hyperlinks, searchable databases and other web
LESOUrees;

®  Conduct examinations and online course grading for classes with large numbers of students;

¢ Provide opportunities for chat/discussion among students and enable them to communicate
their ideas effectively around themes specific to a given course and

©  Serup virrual universites for distance learning,

o
e
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12.2 e-LEARNING IN liTs

Courses with large enrolment (about 500 students) traditionally taught by several faculty
simultaneously to small batches of students have proved ideal courses for the web-based approach
in the IITs since the syllabus, examinations and assignments are all eotmmon for all the batches,
The challenge has been o ensure that all students have electronic access to course notes, assignments

and previous examinatons. Typically, in IIT Madras, the experiment has been éxtended to cover

contents are divetse: power point presentations of lectures, html, Java, Text content, animations

et

12.3 THE NATIONAL PROGRAMME FOR TECHNOLOGY ENHANCED
LEARNING

A Virral Centre for Techriol opy Enhanced Learning (VUTEL) has been formed with the seven
HTs, six HMs and Carnegie Mellon University, USA as Partner Instrutions, VOTEL, submitted 4. ;
proposal to MHRD involving four topies: distance ]ﬁ:ﬁhmiﬁg; cote course dévelopment, digital library
and collaboration in Ph.D programmes. MHRD has funded the digital library activity separately
and has approved a modification of the VCTEL proposal. The focus of the National ngrmme
for Technology Enhanced Learning (NPTEL) is on course development in video fortnat

approgimately 200 courses and about 50 of them are currently accessed by students. The web
(for the Technology Channel, “Elkalavya’) as well s multicast, CD'and web<based formats.

| Offering multimedia courses in technology assisted modes has not only become invaluable for the
learnes, but is also anatteactve and A créative opton for faculty. Such courses have the potential to
| enhance the learning experience for students on and off campus in 2 distace learning mode. In
India, where a large number of private institutions have entered the field of etipineeting education
with inadequate faculty support and training, the project is aimed at providing a standard fot academic

content for both the teacher and the student.

Seven TITs and I18e will work together to develop web and video based material for basic
undergraduate science and engineering courses in otder to etthance the teach and quality of technical
education in the country. In order to facilitate the distribudon of course matetial, two modes of
opetation haye been suggested, namely, digital video lectures of courses and sweb-based courses.
Approximately 100 core eourses in cach of these modes ate expected to be made available by
December 2005. The tatger group for this project consists of students and faculty in institutions
offering undergraduate engineering programmes in India. The course development teams in
i II'Ts/115¢ will iﬂtg‘;jtg-.;:t.clg_s@iy with the teachers in the target institutions to ensure the usefulness of
the courses for theit students,
‘ The specific educational goals of NPTEL ate the tollowing:
* Make video lectures in a format appropriate for broadcasting that would provide quality content
theough the technology channel named the Ekalavya channel in recognition of the first student
of distance education named in the Mahabharatha,
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* Create web-based (e-learning) material and make it available in the form of a porml/CDs that

would be tailored to meet the needs of engineering students across the country.
* (Create's website for NPTEL HCTIVILY,

* Make e-learning material available on the web for the video lectutes 1o supplement class room
teaching,

* Advise target instiutions with regard to the software/hardware requirements for beaefiting

from the natonal project
* Coaduet workshops for teachers from other insttutions who would like to use the contents.

Under NPTEL, I1Ts and 11Se have set up ot have augmented their facilities. They now have one or
more full fledged studies staffed with project associates who are qualified graduates and post-
graduates in engineering/ science and well acquainted with the software. The Programme is expected

to deliver the learning material in stages and complete its tasks by March 2006,

There is an international dimension, too, to e-learning, which 1I'Ts should not lose sight of.
For instance, MI'T' in LISA has encouraged their staff to provide theit coutse material wotldwide wia
the web. Thus, MIT OCW (open course wate) has made an international impact in academic cireles.

Is there a challenge and an opportunity here?

It iswidely known that Indian institutions nit ture good teachers. In some of the reputed universities
and academic institutions, it is faitly common to come across outstanding teachers who would be
prepated to dedieate all their working life to teaching: Scholars devoting themselves to teaching is,
it would oot be an exaggeraton to state, an Indian tradidon from cons. There is here immense

potential wiiting to be tapped.

ITTs can and should very well be in the same arenaas MI'T, what with the talent and experience in
teaching that their teachers possess which has made their BTechss so greatly sought-after. The
Committee would enthusiastically encourage ITT teachers to consider the possibility of theit teaching
materials, too, becoming internationally competitive. TT'Ts can lead and also motivate teachers in
sister Institutions to join them in this activity. In order for this to happen, effective technical
support and the necessary funds would be paramount, so also a reward system that would
be attractive to the teachers.

12.4 THE DISTANCE EDUCATION PROGRAM AT IiT BOMBAY

The Distarce FEdugation Program (DEP) is an activity of the Kanwal Rekhi School of Information
Technology (KReSIT). The DEP was set up in eatly 2002 with the specific mission of reaching
IIT courses ro teachers, working professionals; and students of other institutes and organizations
across India. The program started out with modest four Remote Centers (RCs), including one at
IITB. The progtam had eleven centers, as of March 2003, with several centers being commissioned
to join shortly thereafter.
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The goal of DEP is to offer courses taught by expert teachers o 4 large number of participants
across the country. Objectives of the program can be summatized as:

Creating a quality learning environment at a temote location; with facility for live interaction

between patticipants and faculty

Providing a cost effective and sealable solution for the participating centers and participants in
the program, using wechnology o ensure thar the dynamics of content delivery matches the

learning needs.

The model provides the benefit of live interaction between the participants and faculty

The mechanism to provide intéracton is brietly outlined below: ;

t ¢ Lectures from the central site are synchronously transmitted, va satellite based communication
|

system, to the various RCs,

A typical classroom atcach RC has thirty to forty students viewing the lectures, which are projected
ontoa large screen. This classroom environment provides the opportunity for the participants to
interact with each other.

desire to ask a question is communicated to the faculty through video-conferencing software.

® The faculty may grant the floof to the RC, in which case the question being asked is heard by the
faculty as well as the participants at all the other RCs. Subsequently, the floor is taken back by the

|

i * Any participant from any of the RCs has the freedom to ask a question during the lecture. The
|

|

|

| taculty, the question is answered and the lecture continues,

|

| To-date, the program hag registered over 1000 participants for its semestet long PG level courses
and over 300 participants in the short-term courses run through the Continuing Education
Programme (CEP) in 2 pilot mode. Around 1200 participants have benefited from the broadeast of
{ lectures by eminent speakets to the participating RCS.

; The program is now poised to leverage the available bandwidth during the day by transmitting
,l tecorded lectures in popular subject areas such as Linux, and Embedded Systems, free of cost,

| for the benefit of teachers and students in the partnering educational institutions, In the Autumn

2004 semester, §

1ITB.

125 CYBER UNIVERSITY PROGRAMME AT liSc

sveril UG courses will be transmitted, as the courses are being conducted at

H The idea of an Indo-French Cyber University came up during a meeting between Indian and French
Government officials in November 1999. Tn the beginning of 2000, applied mathematics was chosen
| as the first discipline to test the concept. The Toulouse University (IUN) was appointed as the
’ coordimater on the I'rench side and Indian Institute of Science as the coordinator on the
Indian side.
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The primary aim of the project is to create a cyber-platform devoted to information exchange
between India and France within the fields of reseatch, development, education and dissentination
of knowledge ona long term non-commercial basts. In the first phase, the ptoject is concentrating
on developing and delivering a set of postgraduate level courses in applied mathematics,
It is envisaged that this will progressively develop into an Indo-French consortium
encompassing a wide range of disciplines and courses at different levels. The programme
at 1I5¢ 18 generously supported by the Ministry of Human Resources Development, Goverfiment
ot India.

In February 2003, a Cyber workshop in Applied Mathematics was held at the Digital Information
Services Centre (DISC) using tempotaty two-way satellite communication between TIS¢ and France
thtough the HuropeStar satellite, Six lecturers from India and six from France gave lectures duting
the course of the workshop. Based on the suceess of this wotkshop, TISc and TUN approved the

offeting of 2 courses to their students under this project for the academic year 2003-2004.

In arder to facilitate the offeting of the above courses, a permanent satellite transmit-and-receive
carth station was setupat the Digital Information Services Centre (DISC), 11S¢, inan existing rootn
seating 20 sradents, The present transnitand-receive earth station set up is an integrated system
and configured as per the digital video broadeasting standards, The complete set-up is made of two
parts. One part is the set of equipment used for encoding and medulation of the vides signal
depending on the bandwidch allotted by the satellite service provider. Theén the signal is amplified
and transmitted using a wansmit antenna. On the other hand, while receiving, the signals from the
satellite are received .l.i';}-‘ a reecive antenna and decoded back to original video signal, The system is

able to achieve a dedicated 2 Mbps data communication rate.

The first course (Control and Homogenization) was successfully started on October 1, 2603
and ended in January 2004. The second course (Combustion and Shock Waves) started on
January 22, 2004 and ended in April 2004, A crueial aspect of this joint endeavour is that the course
.Cﬂ.ﬂ'im'i" is developed jointly by the Indian and the French tutors. When the French mutor lectures
in TUN and the leeture is transmitted to IS¢, the Indian tutor is present ar 1ISc along with his
students. The counterpart operates when the Indian tator lectures at 11Sc. Any discussion that takes
place in the class in Hrance is witnessed and heard by the 11Sc stadents and vice-verga,
Based on the feedback received from these courses, additional equipment (DVD reécorders,
cameras ctc,) has been purchased to recotd the lectures live and Store them on 4 server for the

benefit of studenis,

In the academic year 2004-2005, it is proposed o offer four courses: Control and Homogenization,
Combustion and Shock Waves, Cryprography, and Vadational Methods. A leatning management
system is proposed to be developed so that registration, anfouncement of grades etc. for all these
eyber courses can be done online. The lectivers will also be broadeast live over the local atea network,
Finally, research seminars and workshops between 11Se and TUN are proposed to be conducted

using the above set-up.
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12.6  SUMMARY OF ISSUES AND RECOMMENDATIONS

The issues regarding the use of technology for educational purposes can be cast in the form
of five core eletents, namely (1] Technology (2) Content Genetation and Delivery
(3) "Training of Mentors and Other Professionals (4) Cost-effectiveness and (5) Research
Collaboration.

Since a couple of years have gone by since the launch of these programmies with substantial
suppott from MHRD, this Committee recommends that a review be carried out by a small
expett group drawn from II8¢ and the IITs. It is likely thar this expert group will easily be able
to clarify the key-issues related to the five aspects mentioned above The major points concerning
these programmes will be constant upgradation of technology infrastructure, regular updating of
teaching material and sustainability in terms of the needed expenditure and possible recovety through
revenues, More importantly, one has o resolve how best the cyber links can be advantageously
utilized to embark upon and promote joint research endeavours between the HTs and eminent

t niversity groups overseas,

We now raise a few issues with respect to each of the five core elements mentioned above
which can be considered by the expert group.

(1) Technology

There are 3 currently available technologies which can be used for distance edueation:
ISDN (video conferencing), Internet and Satellite Communication. We analyze below the pros and

cons of these three technvlogies.

(i) ISDN is used by many companies for video-conferencing and this technology ean be adapted

to give lectures.
Pros: The cost of the set-up is minimal.

Cons: The recutring costs are high. Tt is quite unreliable unless one uses dedicated lines between

two points like tany companies do. Many smaller towns may not have ISDN facilities.
(if) Internet has been widely used for distance education by many Universities.

Pros: 1t has 2 wide reach. The costs of the set-up are minimal. I&e&aﬂy snited for dehwaﬂng
lecture notes, web-based courses (for delivering video, sée below) to a large audience. Can be

used as a supplement to other technologies like satellite communication.

Cons: For delivering video lectures, even the receiving institutions need to have about 2 Mbps
bandwidth. This makes it unaffordable for most instiontions since they have © pay for the

leased line costs irrespective of whether they are receiving the video lectures or not.

|
1 | 36 §
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(iii) Satellite communiecation has been another populat tool used for distancé edueation,

Pros: It has a wide reach. Reeeiving institutions incur no recurting costs for receiving the
lectures. The equipment for receiving the satellite signals is the same one used by eable TV
companies. 8o it is cheaply available througt

ot the country. Tdeal for delivering live video
lectures. The wansmitting institution needs to pay transponder costs only for the duration of

the lecture. With the launch of EDUSAT, even this may become simpler and cheaper,
¥ p P

Cons: The costs of the set-up for the transmitting institution is very high, One needs to teach

out t a wide audience to make it eost effective,

8

Another issue which hag to be addressed (in collaboration with ISRO) is how best to use the recently

taunched EDUSAT satellite for meeting matiy of the goals outlined above. Therefore, it miay be

useful to include a representative from TSRO in the expett group suggested above,
(2) Content Generation and Delivery

Web-based delivery of courses: [t is casy to host coutse content on the web. The most difficult
partis creating the content in the fitst place. NPTEL programme would goa long way inaddressing
this aspect. The second mest difficult part is keeping the content current. ‘This can POSE serious
problems. The advantage of web-based delivery of courses is that it can scale to any number of
students.

Satellite-based live delivery of lectures: The main adyantage Is that the give and take that is
always present in live delivery of lectures is faithfully captured. To ensure this, the lectures should
mot be given in 4 studio butin front of students which greatly increases its pedagogical effectiveness,
The presence of students would be assured if the courses being offered are integrated into the
existing cutrticulum of the Institute which is delivering the courses. This also has the advantage that
the instryctors would not feel any extra burden being imposed on them. No special effort needs to
be raken and, thetefore, more inStructors would be willing to participate. Fuatther, every time the
course Is tepeated, the content gets automatically updated since the instructors keep modifying the
contents based on current trends. Moreover, corrections made based on stadént feedback also get
incorporated. Regarding scalability, the satellite based delivery scales to-any number of students one
way (ke from insteuctor to students), However, the other way (student to instructor) does not scale

up so easily. Therefore, for ensuring stmudent feedback, it is mecessary to supblement satellite
> : g s

communication with low bandwidth tools; e-miafl or chat facility. One can also explore the recently

released toovl, Skype, which allows free voice communication over low bandwidth,

To combine the advantages of the above two systems of delivery, one can consider the following
solution. The target instivatons can be divided into "Tier Land Tier 11 insdtations. Tier Tinstitutions
can receive the live lecrures with possibility of feedback in some form, Tier I institutions can rely

fally on web-based muaterial,
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(3) Training of Mentors and Other Professionals

For long distance education to be effective, it is essential to have 2 Meator in each of the receiying
institutions who can clarify doubts, conduct exarmns, award grades crc. ‘This implies that the level of
instructors in these participating insttutions has to be taised, One possibility 1s that they can be
brought to the institution d cliveting the course to-attend that course one year before it is transmiteed.
To mitigate the load on the instryctor, the following phased delivery schedule can be arranged.
In the first year, mentors from 50 other instirutions attend the live coutse. In the second year,
this course is transmitted to the above 30 institutions which carty out their own evaluation and
grading, Simultaneously, mentors from 50 addidonal institutions attend the live course: Tn the third
year; the lectures are mansmitted o 4 total of 100 institutions whose mentors have undeteone the
course. 50 additional mentors afe brought in. This process continues.

For purely web-based coutses, the content should be delivered to the mentors at least 4 yedr in
advance so that they can go through it and get familiarized with the content. Some feedback
mechanism between the mentors and the instructor is essential in this phiase.

(4) Cost-effectiveness

From the viewpoint of funding agencies, the question of cost-effectiveness of any solution that is
, proposed assumes great importance. When performing a cost-benefit analysis, the cost of deploying
a technological solution should be supplemented with the recurring costs which can be substantial,
On the positive side, these costs should be balanced with s savings resulting from the fact thatasingle
instructot now reaches out to a much wider audience. Further, the fesult of having better-trained
tanpower can confer enormous benefits 1o Indivand will have a positive eascading effect throughout
the Indian economy. This would be more difficult to quantify but has to be a crucial mput in any
analysis of the viability of the projects. Finally, since better-trained manpower would obviously
reduce the retraining costs of companics (which many companies are forced to undertake, given the
poor input quality), 2 public-ptivate partnership to bring down costs could be eonsidered.

(5) Research Caollaboration

The final aspect to be considered is the use of echnology 10 enhanee tesearch collabotation, For
example, internet is an ideal medium for devsl@ph’u;'t_:;:s\eal'ttjiﬂ collaborations between two high level
Institutes (say, between an IIT and MIT) both of which have good bandwidth, If there is extensive
collaboraton between twe institates, it may even be worthwhile funding # dedicated internet link
between the two. Using tools like Netmeeting, Skype ete. effective collaboration can take place.
Another recent trend worldwide is to enable operation of specialized research mstraments thirough
the web. This would expand the user base of specialized facilities in 2 cost effective mannet,
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CHAPTER THIRTEEN

NON-FACULTY EMPLOYEES

“Trust men and they will be true to you;
treat them greatly,
and they will show themselves great”

RW Emerson
(1803-1882)
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CHAPTER THIRTEEN

NON-FACULTY EMPLOYEES

The performance of the I1Ts, like that of any leading univetsity, is aided by a congenial worlk
environment. Faculty, students and I?tf.?n--tﬂ&t:-f}ingﬂilpt@};{fes. will all then naturally drive themselves
to achieve as high a level of productivity as possible. During the visits made by the Commiittee to all
the TITS, there was not a single jarring moment even remotely indicative of any discord berween
non-faculty employees and the others. The obvious commimment of the ITTs toa work environment
that enables all sections of the community to perform their respective functions harmeniously
made a deep impression on this Committee. Having recorded this heartwarming impression gained
by the Commitree, we will highlight certain features associated with the non-faculey employees and
some of their concerns.

13.1 SUMMARY OF CONCERNS AND RECOMMENDATIONS
13.1.1 Low Academic: Non-academic Staff Ratio

() The total strength of the supporting staff in the ITTs is about 8025, while the strength of the
R&D and Project staft is about 1850. When compared with the total faculty strength of 2375,

the number of non-faculty employees in the TI'Ts appears quite large and works out t a ratio
of academic to nonsacademic staff of 1:4 or more.

(il The Expenditure Reforims Committee (ERC) has, on the other hand, recommended a ratio of
1:1.5 to 2 for academic: non-academic staff, TI'Ts exceed this ratio. The ERC recommendation
iz quite general and cannot be strictly applied to ITTs, since these institutions have a sizeable
population of technical and scientific staff that consttutes a pillar of suppott to the
wide-ranging technical activities in the 115, The 11T are also residential in ‘character, and this
feature adds it8 own demand for support staff. The altérnative of outsourcing has been
successfully implemented in the campuses of several academic institutions and the TITs are
also getdng into this mode, TI'Ts in the metro-cities have an advantage in this respect,
However, for TI'Ts in Guwahati and Kharagput, outsourcing may not be an easy solution
for the present.

Notwithstanding what has been stated above, there is a strong case for a review of the number
8 £

of non-scademic staff. The acwual number of such staff, after an assessmerit of the TIT activity
profiles and their locational features, ieed to be gradually reduced through the Special Voluntary

Retitement Scheme as implemented by some of the academic institutions in our country.

(i) There isa total ban on filling non-academie posts. The blanket ban sounds logical as it does
aot guire address the pressing needs i a particular cadre; especially where it is related ro
progressing academic work. There is a case, thetefore, for providing for exemptions of the ban

when a strong justification is provided by any of the II'ls for filling certain vacancies.
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(iv) In this context it is important to differentiate between the needed and the productive staff on
the one hand and the unproductive and the not-sp-needed staff. If the number of project
staff increases, the research performance, to which they directly contribute, HNproves.
This is reflected in the correlation shown in Figure 13.1

1,00

000 + , i | |
s ey 070 ors 080 088 0.90
Project staff per faculty

Research & consultancy revenue per faculty

Figure 13.1: Project staff contribution to revenue realisation

13.1.2 Technology in Management

The TITs, being technologically strong institutions, have implemented the use of information
technology devices for administrative purposcs as well. Bven so, it is not absolutely elear that II'Ts
operate an automated system in regard to admihistrative and petsonnel matters as well as their
accounting and financing processes. Similarly thete is a need for an efficient and comptehensive
management information system in the TS, In all these respects, total modernization requires not

only installation of advanced hardware and software systems, but also tralning and ret;r_ain_iizlg of the

staff. The Committee is confident thatstaff well trained in the daily use of modern and continucusly

updated technology will contribute significandy to higher productivity.
13.1.3 Staff Development and Training
AlLIITs should spend 4 reasondble proportion (not less than 2%) of their maintenance budget on

staff training and skill development. Senior staff training would be appropriate in arcas such as

management and behavioural aspects besides 1T usave mentioned above. Fot siaff in the workshops
Lnl i L

and the technical staff, éxposure to and training in the use of modern power tools and automated

machinery would be relevant. Training office and finance staff to render them adept at exploiting

CHAPTER THIRTEEN




IT Review 2004

the power of the computer software in their daily wortk would also be an asset to the I[Ts.

Such training activities for lower staff could be prpanized at the institute level. For medium and
lower level staff officers, such staff training and developmentactivities are better organized centrally
and at an appropriate location outside the 1'Ts by pooling resources drawn front all the IITs,
This step is likely to facilitate experience-sharing acrogs the 1175,

13.1.4 Cadre Structure

Compared to the fast track promotion avenues available for faculty, non-academic staff in the TI'Ts
have very few promotional avenues. This problem can be addressed by a comprehensive review of

the cadre structures of the non-academic staff in the TI'Ts,

Further, with use of new technology, larger numbers of positions are tequired at the supervisery
level. Therefore, there could be a review of cadre structure in all ITTs so that surable senior
supetvisory posts ean be created in lieu of lower positions. There is also a need for feview of
recrmitment rules to go with the changing work environment. Greater freedom needs to be given to
H'Ts in terms of non-academic staff structures without, however, increasing the overall numbers of

budgetary support.
13.1.5 Pay Scales

) The [I'Ts had introduced and implemented Personal Protmotion Scheme for non-faculty Group
A, B, C and D staff. These differed in detail from one 11T to anarther TIT, Staff demands arose
primarily from comparisons across [I'Ts. The Council of II'Ts, therefore, laid down uniform
ground rules which are equitable w6 the staff. The Council has approved thtee schemes viz. the
Personal Promotion Scherne (PPS) for Group A, B, € & D staff, the Recruitment and Career
Development Scheme (RCDS) and currently the Modified Assuted Career Progression Scheme
(MACPS) for Group B, C & D staff.

' (i) The pay scales adopted uhder RCDS and MACPS vary widely for the common categotics of
both technical and non-technical staff. The MHRD, while impleménting the Fifth Central Pay
| Commission scales, stipulated as follows: “where pay scales and conditions of service are
| diffetent from those available to the corresponding categories of the employees of the Central
: Government, it has been decided that the replacement pay scales to the pay scales which have
' been extended to the existing incumbents may be given as personal to the present incumlyents
of those posts on the consideration that they have already been drawing benefirs of the grade
in the pre-revised seale. It is to be ensured thiutoace the present incumbent vacates the poston

account of retirements, superantuation, death, resignation or promotion, the pay scales of

. such posts should revert to the level of approved scales in the Government for corresponding
categories. New recruitment and promotion would also take place at the level of scales approved
| by the Govt. of Tndia”

== - s ———
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(i) The RCDS scales are higher than MACPS scales in quite a few cases, Hence, by impletentation
of this rule, multiple scales have come into existence in the ITTs. This is exemplified in the

following table:

'ENTRY LEVEL Ladder 1 Ladder 2
Mechanic/Lab. Asst. Senior Mech./Sr.Lab. Asst. Technical Assistant
3050-4590 4000-6000 5000-8000
3200-4900 4500-7000 5500-9000
Assistant Superintendent Sr. Supdt./Section Officer
5000-8000 5500-9000 6500-10500
5500-9000 6500-10500 7500-12000
Technical Assistant Senior Tech. Asst. Technical Officer
5000-8000 5500-9000 6500-10500
5500-9000 6500-10500 | 7500-12000

(iv) The IITs are relatively small autonomous institutions which cater to the national and
international requirements of sclentific and technical manpower. In such institutions, there is
lietle scope for the employees to have promotional avenues. It has been reported that the
lower scales under MACPS have made the employees aggrieved and their Associations are
now blocking the implementation of the MACP Scheme,

(v)  Secondly, the Government has three prometional avenues for its employees viz. (1) Vacancy
based recruitment, (2) Vacancy based promotion and (3) Assured Career Progression Schetne,
* K A )‘ E;_‘

wheteas vacancy based promotional avenues are not adopted fot the II'T employees.

(vi) Thirdly, the employees who have had two treviews after 16 years (8+8) in the previous
>romotion schemes are stagnating in a single scale for more than 10 years tll their date of

retitement, This is a source of considerable erievance.

(vi)  As far as Group A Officers in the II'Ts are concerned, thete is no clear-cut policy ot scheme
for the Cadre Review after 1993, Thetefore, it is necessary to evolye a scheme as in the case
of Group A Officers of the GOL

II'T Council can help in finding solutions to the concerns mentioned in this chapter.

{ 1 4__._1_}_
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we shall not be asked what we have read,
but what we have done”

Thomas i Kempis
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CHAPTER FOURTEEN

FUNDING POLICY AND
DEVELOPMENT OF IITs

The Government of India has been the most benevolent supporter of research and development
and highet education in the country, From the time of independence, research and education in
sciences and fechnology were considered as' god and support for the same came through readily to
the extent that the government could miake funds available. The II'Ts were also beneficiaries of this
liberal attitude on the part of the government, The pattern of government (MHRD) funding of the
ITTs is discussed in this chapter.

141 VARIATIONS IN FUNDING POLICY

Around 1990, there was an imiportant shift in the funding policy which led 1o the introduction in the
year 1993-94 of what is referred to as a block grant system for non-plan funding for 1ITs. This
policy wag aimed at reducing expendirure, and encouraging internal resource generation. The broad
objectives of this policy were as follows:

() to infuse economy in operation, achieve higher level of efficiency to reduce administrative
expenditure

(i) to promote internal generation of resoutees

(iii) to provide greater financial autonomy by allowing interest income from corpus to be utlized
to advance the interests of the institutes o meet crucial gaps.

Its main components were the following:

a)  take the base level at RE (Revised Estimates) of 1992-1993 + 10%

b)  allow endowment fund for creation of corpus

¢) ansfer of non-plan savings and 4ll revenue teceipts to the corpus

d)  government grants to match savings, revenue receipts and donations

e} foree magenre Tor steep inerease in DA and unforeseen expenses and

o W :

f)  greater autonomy in internal administration with only constraints on pay scales and number of
Group-A posts

The above funding policy was largely implemented. Although matching grants and Jaree magenre
grants could not be released during all the years since the time the block grant scheme was introduced,
the funding for the II'Ts steadily rose, in particular duting the recent years. The IITS themselves
were impelled to build up their cotpus fund and, in this respect, the ITT alumni have been extraordinary

in displaying theit readiness voluatarily to contribute to the well-being of their whm mater. Fxcept in
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i case of TIT Guwahati and 11T Roorkee, the corpus in the ITT¢ is in the range 6f Re.60-100 erore.
| ITTs have added Rs130 crore during the year 2002-03. The fees for the studetits was also raised,
although nort abnarmally. The fecovery from the student fees accounted for about 6% of the total
expenditure in the year 2002-03 for the TIT system as a whole. The earnings by the II'Ts theough
3 consultancy and research grants ranged between 15 to 22% of the total t-‘:‘:ipéndhwﬁ

Recently, the goverament came up with another change in the funding pelicy and they conceived of
| what is referred to as “pegformance-bayed funding"” for the Ts. A verite-up authored by Nirupa Sén
i (source of information from MHRD) on the performance based funding for the TITs, along with
data on plan and non-plan grants from the year 1993 to 2002-03, has appeared in Cutrent Science,
Vol.86, Na.3, Februaty 10, 2004,

The Committee décided not to o nto a detailed analysis of the merits and the demetits of cither

of the above funding policies and approaches. Looking at the grants released to the ITTs in the lage
2-3 yeats, the Committee gained the impression that, by and large, there was no major difference in
| the actual allocation of grants to the II'Ts, whichever poliey was used to determine the Guatitum

: of funding,
14.2 GROWTH IN PLAN AND NON-PLAN EXPENDITURE

In 2002-03, the seven 1'Ts put together spent a total of about Rs. 783 erore (of plan and non-plan
funds). This has tisen at an average rate of 22% per annum during 1999-03. (Figure 14.1)

The proportion of funds recovered through fees, consultaney and research grants varied
between 21-28%, 1T are also accumulating a sizeable ampunt of funds as part of their corpus,

as wag pointed out earlier,

How are the ITTSs using these funds? Does the fund allocation priority point to differences among
the TT'Ts? 'To understand this we lopked into the non-plan and plan fund allocation patterns,

A significant proportion of non-plan fund goes to pay salaries of faculty. As discussed latet, the
ptopottion of direct expendirure per student has increased from 0.38 lakh to 0.72 lakh per student
between 1999-2003 (see Figure 15.3).

Figute 14.2 shows the plan fund utilisation by the ITTs, This has been classified into three categoties
-buildings, academic and infrastructure. It is clear that, between 1999-03, there has been a shift in
| allocation towards bmldmga* and infrastructure. The propottion spent on academic facilides has
consequenty decreased. Part of the reason for focus on buildings and infrastructure is due to
expansion of the student population in the past few years and also due to several old buildings
requiting restoration. (This classification has been done based on whatever break-up could be
gathered).

The wtilisation of plan funds across 1Ts for the year 2002-03 indicates vaiation from otie 11T to
another. [ITK has spent all of the allecation on theit acadermic teeds and buildings but nor much
oninfrastructure. ITTD and 1ITB have paid greaterattention to buildings and infrastructare, TTTKGE.
IITM and II'TR have spent mostly on infrastructure and academic needs, In the case of 11TG, the

expenditure nnderstandably was mostly on buildings and mfrastructure. This is the patterns of

il {198}
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utilisation in 2002-2003 and it is quite conceivable that the distribution of expenditute would be
dﬁft‘rﬁflt in another year, These statements. Ay have to be revised once more precise amounts

related to each of the IIT5 are known. The Committee finds this classification useful in assessing
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the utilisation of the plas funds from year to year.

nsplan expenditure of lITs

25166.77

'Lm Non Plan Expenditure [ Total Plan expenditure ‘

Figure 14.1: Growth in plan and non-plan expenditure of IITs

Infi u - 40%
20% 1

Plan fund utilisation by liTs (Rs. lakh)

|m infrastructure (7+9+10)

m ?35ﬁ2 (486%} [

Figure 14.2: Plan fund utilisation by IITs (Rs. lakh)
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14.3 SUMMARY OF OBSERVATIONS AND RECOMMENDATIONS

During the visits of the review Committee to the 1I'Ts, the members have formed the following
imptessions:

(@)

(i)

(iv)

&

As a result of sizeable grants received from the government, the ITTs have improved upon
their building infrastructure. New constructions have come up to cater fot additional space

tequired to take care of the expansion in the student population.

There is still a large requirement in this respect because a number of buildings which came up
duting the early decades have degraded. The task of rejuvenation is really much bevond repats
and renovation. IT'Ts must have worldelass infrastructare in tetms of labs, lecture theattes,
residences ete. There is an urgent need to build quality space fot various day-to-day requirerents,

This need is greatest in the older ITT,

With the resources made available to them by MHRD, and quite substantially by the science

tunding agencies like DST, DBT, DSIR, Dﬂﬂ, DO & DOD (for expanded form please see end vf’
the :géggbzyﬁ p-157), IITs haye substantially equipped their research laboratories with modern

pieces of equipment. In view of the pace of development of experimental tools themselves,

continuous upgradation of the labotatories has to be sustained.

The areas which have not received adequate attention in the same way as the items mentioned
above, ate i) undergraduate student laboratories and ii) the wotkshops. Most of the
student laboratories, if mot all, require o be completely revamped. This rebuilding of the
teaching laboratories is an urgent necessity.

The wotkshop, to, requires special attention. In modern day world, most of the tools are
power tools which enable any individual to opetate with a minimum amount of physical effort
without having to depend on rechnieians. (e.g BOSCH Power Tools have been providing
information _\‘-.)_n..mud.éi‘hi}sii‘l:g wotkshop facilities and also have been imparting training, Similarly
thete may be others in the field). This aspect has to be particularly smudied so that the TIT
students are trained in the use of such modern wotkshop practices which are likely to stand
them in good stead in later life. In this respect, even the syllabus for wotkshop practice may
have to be redone; if not already revised. Similarly, mote and more automation could be

incorporated in several operations, where experimental and R&D work are cartied out.

Based on the above observations, the Committee recommends an allocation of Rs. 20 crote

for each IIT during each of the next five years. This allocation should be directed to particular

ateas such as teaching laboratories and workshops and the related infrastructure.

The

Committee has alse recommended certain additional allocations for tesearch and research

collaborative work, for instituting visiting chairs, for engaging post doctoral research associates and

for visiting industry personnel,
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I summary, the Committee recommends the following approach to funding the 11Ts:

(1) Anannual allocation of plem and non-plan funds as per the fu nding policy the Ministey decides
upon.

(i) Over and above item (i), each of the ITTs may be given an allocation of Rs, 20 crore each year
for the next fire years for improving uport their teaching laboratories, wotkshops and the associated
infraserueture. The IITs need to be supported to have world-class infrasmrucrure

(i) Additional grants have to be made available for research enhancement and for meeting the
IPR requirements as explained in Chapters 6, 7, 10-and 11.

— {151}
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CHAPTER FIFTEEN

EXPANSION WITHIN THE COUNTRY
AND OPENING CAMPUSES ABROAD

“Cultural background surely
plays a part in shaping identity;

but it does not determine identity”

Maxine Greene

(1918 -)
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CHAPTER FIFTEEN

EXPANSION WITHIN THE COUNTRY
AND OPENING CAMPUSES ABROAD

Ltis widely aceepted that [TTs are the most sought after destination for students aspiring to get nto

higher education in engmeering, [tis also evident that countries outside India have expressed interest

in dertving the benefir of [IT-ike education for their students, Consequenty, the two issues which

have assumed much importance at the present time are: (1) the expansion of the undergraduate

intake in the II'Ts in India and (2) TI'Ts operating campuses abroad. These issues arve discussed in this

chapter.

151 THE NEED

Several distinguished ITT watchers have advocated latge expansion of the undergraduate intake.

Their s arguments commonly run as follows:

L.

[ad

=5

IITs have developed into the most outstanding set of institutons for engineering undetgraduate
education in the country. The public perception is that hone of the others in the group of 1200
or more enginecring colleges is even close to the TIT calibre, (It may be noted that admissions
to IT BHU are made through JEE for neatly three decades now). Most of the 1042 students
would therefore like to have 11T education.

Neatly 1.8 lakh students appear at the Joint Entrance Bxamination (EE). Among them, about
10,000-11,000 students deserye IIT education because it is only for these whose f”li’]_lﬂ ate
lower than this that thete is 4 big dtop in petformance.

Unless the quality of undergraduate education is high, it is not possible to supply the engineering
institutions, including the best of them like the IITS, with quality intake for the post-graduate
and research programmes,

The number of students raken in by the II'Ts, which is around 350() every year is 1% of the
toral undergraduate intake in engineeting colleges. This has to be compared with the 40% of
the total engineering inhtake that gets inte the 30 rop institures in LUUSA.

India is a nation of more than 1 billion pesple. And the humber of youngsters coming out of
Higher Secondary Schools (HSS) and Junior Colleges (JCs) exceeds 10 million, Out of this, the
country should be in 4 position to turn out atleast 40, 000-50,000 m@gmu,cnné‘ graduates of the
T quality, i.e. about 15-20% of the total engineering B Tech.s that the country produces
annually.

Going up the educational ladder, the numbet of Ph.Dis in engineering that India generates per
year, which is arourid 750, cannot be accepted as satistactory:

What eferges is that while the base is vast and enlarging, we are aot doing well in terms of scale as

we move ap to higher levels of quality lugher technical educdtion,

.-L
=
(54
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15.2 PERTINENT STATISTICS

Let us have a relook at some of the pertinent statisties, The seven 1[ITs together have produced in
the year 2002-03 about 2275 B.Techs, 3675 M. Techs and about 445 Ph.Ds. Presently on rolls are
11,700 undergraduates (all 4 years), 9500 Post-graduates (all categorics and all yearsy and about 3800
Ph.D. scholars With a total faculty steength of 2375, the teacher to student (on rolls) ratio wotks eut
to 1:10, which is abour the optimum for a good institution.

Thestudents on rolls in the individual 11T is shown in Figure 151, IITB has the highest number of
students, while II'TG has the lowest number of students on rolls. Among the older ITTs, the difference
berween TI'TK and ITTB is notable AITK has 3557 students t:mﬁ'}pﬁ!teﬁ to IT'TB with 4600 students).
The scope for expansion in absolute terins is highest in II'TG, IITK and II'TR.

Duting the last 3 years, as has been pointed out in Chapter 8, the growth in the intake of Post
Graduate (22%) and Ph.D. students (49%) has been significantly larger than the growth in the
undetgraduate intake (less than 1%). In this context, IITB has the highest PG+Ph.D: UG ratio
(1.5) while IITG has the lowest ((.5). Among the older II'Ts, IITKGP has the lowest PG+Ph.D.:
UG ratior (0.72);

We have commented earlier in Chapter 8 about the likely disparity in quality of the students admitted
to the BTech., M. Tech. and Ph.D. programmes in view of the significant differences in selectivity
among them. Also, the effect that lagger population of PG and Ph.D. stadents in the campus may
have on the general student climate is to be kept in view,

Howevet, IITs have preferred to increase the PG intake. Three possible explanations for this are:
a) Expansion of UG is constrained due to shostage of physieal infrastructure and faculty,
b) increase in PGIUG tatio improves faculy research sutpur and ¢) Additional funds became available,
However, further increase in PG:UG ratio may erode the ITT brand unless special attention is paid
to enhance the quality of PG and PhD. intake. (This issue has been discussed at length in
Chapter §)

A look at the placement statistics across TITs points to an interesting trend. 1T with higher
throughput had a greater difference between UG and PG placement (s¢e Figure 8.6) (this
interpretation is subject w revision when mete compléte data on placement become available).

A more realistic coniparison of faculty output is provided in Figure 15.2. More students per faculty
(especially PG and Ph.D.) may be contributing to higher number of publications, However, there is
higher disparity at higher levels of workload arising from a Jarger number of students on rolls,
Among the five older ITTS, there may actually be a trenid of decline in faculty research output with
increase in student strength per faculty. (This interpretation is subject to error on accoutit of data
being limited).
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Students on rolls in individual IITs (2002-03)

5000

- =
| ITB | WTD | WTK |NTKGP | UTM | TR | TG
@ Other Long-Term Programs 2 0
B UG + Preparatory 1794 | 1887 | 1660 | 2280 | 1900 | 1538 | 598
WPG (Pait Time) 208 | 231 . 37 ' 3
WPG (Full Time) 1835 | 1690 | 1359 948 1494 | 1519 212
[ Doctoral (Part Time) 216 | 276 43 61 23
ODoctoral (Full Tire) 547 | 493 | 588 | 721 | 517 | 287 | 68 |

Figure 15.1: Students on rolls in individual lITs (2002-03) (* Data not separately given)
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Figure15.2: Faculty output (publications per faculty) and
students per faculty in the lITs (2002-03)
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15.3 THE ESSENTIAILITY OF ADDITIONAL FACULTY

The data presented in the foregoing séction shows that the IITs, a8 a system comprising seven
entities, have presenty a teacher-student rado of 1:10. Individual TI'Ts will obvieusly have variations
of this ratio, It is clear, then, that inerease in intake calls for induction of additional faculey.
This presents the greatest challenge to the ITT system.

Doctoral teseatch in engineering in the countty in genetal has not picked up: The Committee is not
going into the teasons except to echo the genetal observations which are that i) B Tech.s in engineering
are able to secure employment and i) Industry has not shown a penchanr for recruiting Ph.Ds.
(This situation is clearly changing in the country), Whatever the reason, candidates trained in advanced
engineering research ate not available in large numbers from within the country. Therefore, TI'T%
had to depend on those trained abroad for their faculty. There is also the issue of compensation that
18 frequently highlighted. Given this situation, candidates with a distinguished record for induction
as faculty are not easy to come by, This is not to say that such individuals are not available at all,
but are ceftainly not available in large numbers at the present time,

We have discussed the issues related to faculty in Chapter-6 and suggested a modest system of
Incentives. Any step taken to encoutage good faculty to be taken into the ITT system will go a loag
way in helping the system, IITs also have to be assisted by way of vistting Professors,
Adjunct Professors, Post Doctoral Fellows, Teaching Assistants (Senior M. Tech students and Ph.D
Scholars) as well as by inviting experts from overseas. It is not necessary that every faculty position
in the IITs has 1o be a permanent position. These have been diseussed in Chapter-6 but deserve
to be reiterated.

In summary, recruiting faculty is the most difficult hurdle to cross with respect 1o increasing the

intake. The BOGs, the PAN-IIT Synergy Committee, and the IIT Council will have to pay the
utmost attention o this issue.

With the changing international situation and the quality of life in India having sighificantly improved,
IT'1's are bound to pvercome this difficulty sopnet than later. The prospect is C_E:ifﬁai-lily' far better for
the I1'Ts than anyone ese. Accordingly, this Committee would recommend a steady growth in
UG intake. The brand quality of UG has been established and it is at this stage that the intake has
torise. However, abrupr or large-seale increase in intake may prove counter-productive. The magnitude
of the growth in intake need npt be identical in all the I1Ts and it is best left to be decided upon by
each BOG. With PG and Ph.D. intake having improved, the attention has to be turned to fuither
improving theit quality.

We will now point out briefly cost implications of the increase in intake so that the decision makers
have an idea in this respeet,

15.4 COST IMPLICATIONS OF INCREASING THE STUDENT INTAKE
15.41 Recurring Expenditure

Figure 15.3 shows a strong correlation between the direct expenditure per student and the total
number of students on rolls (all categories of students). Between 1999-2003, this expenditure has
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gone up from (.38 lakh per student to above 0,72 lakh per student. The ditect expenditire includes
itemis such as studenits scholarships, hall subsidy, administrative expenses, department/lab. expenses,
transport subsidies, student activities, computer facilities and others, This, in one sense, is a good
thing that has happened. Bright students getting into the IIT system deserve to be cared for. This
care has t© be pn par with that provided in the best of institutions around the wotld. Indeed, with
their international brand image, IITs are ina position to attract overseas students as well.

0.8

0.7

<)

£

©
o

Avg Direct expenditure per student (Rs. lakh)

@ i T T T .I T T T T
20500 21000 21500 22000 22500 23000 23500 24000 24500 25000 25500

Total students on rolls in 1iTs

Figure 15.3: Direct expenditure per student for lIT system

The total non-plan expenditure per student has risen during these same years as follows:

1999-2000 (Rs.1.57 lakh), 2000-01 (Rs.1.50 lakhj, 2001-02 (Rs.1,83 lakh) and 2002-03 (Rs.1,97 lakh).
This increase is epresented in Figure 15.4. A factor contributing to higher cost sttucture is |..i.kt?.l'\? to
b the faculty mix of HTs It was shown i Chapter 3 that II'Ts have an fnverted pyramid $tructure,

with: more Professors compared to Associate o Assistant Professors.
15.4.2 Capital Expenditure
a) Construction

Enhancement in the student intake will necessarily require the creation of additdonal infrasttucture:

like additional hostel accommodation; provision for pewer and water supply; additional space for
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Figure 15.4.: Cost implication of increasing the intake |

the existing departments/centers; lecrute halls and teaching aids; faculty housing ete. TITK and i
HTKGP, among the older ITTs, do have teasonably adequate space for some expansion within the

present campus. However, in the case of 1IT Bombay and TTT Delhi, the allowable space for bui lﬂié&g% i
on the present campus has mostly been used up. II'T Madras faces restrictions because part of their |
campus is declared as a Resetve Forest. This ITT, in its present campus, also faces acute water
shotrage. Therefore, satellite campuses, with necessary amenities and casy access from the existing
campuses, need to be developed in these three cases. Substantial investmients would e inevitable if
satellite campuses are 0 bedeveloped. |

b) Up-gradation of laboratory-equipments and laboratoty space

: In order to maintain the present high standatd of education in TTTs, it will be essential to AUPIIEHL
| | | the core labotatories, namely the undergraduate student laboratories, and the post-graduate srudent
| laboratories. The barest minimum cost for upgradation of laboratory equipiment for increasing the
student intake will be of the order of Rs.1 lakh per year per student for UG, The cotresponding
| figures for M. Tech and Ph.D are roughly Re1.5 lakh and Rs.2.5 lakh, respectively. The minimum
requirement of additional laboratory space for increase in the students’ intake based on a recent
study is-about 8.0 sq.m.per UG student and about 4.0 sq.m. per PG student. "

‘ ) Additional hostel seats
‘ One of the special features of ITT systém has been its tesidential chatacter, The data pertaining to

student hostels and faculty housing as well as transit accommodation available currently are presented
respectively in Tigures 15.5 and 15.6.

E_ - {160}
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Infrastructure for students & faculty (2002-03)
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Figure 15.5: Infrastructure for students & faculty (2002-03)

Transit Accommodation in [ITs (2002-03)
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Figure 15.6: Transit accommodation in IITs (2002-03)
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The cost of adding a seat on the present campus land is about Rs, 2,00 lakh per student.

Thig caleulation is based on the requirement of about 10 sg. meters per student plus 15 sqm

(in a six-storey building with lifts) to account for toilets, verandas and common rooms in the hostel
at the present cost (gbout Rs. 10,000 per sg.m).

d) Additional space for fa.eu_j_ty

The eost of an average office space of 12 sq.m. and an average housing space of 150 sq.ou. is
estitnated to be'Rs. 11.00 lakh per each additional faculty: It miay not be possible to add all of this on
some of the campuses and additional land may have to be acquired.

¢) Academic infrastructure

At the present level of intake, the classropm and the library facilities have become overdoaded. The
[ITs have been experimenting with lecture classes at UG level as large as with 100 to 200 students,
It Is now important that; for better communication between students and the teacher, electronic
classtoom aids ate provided. In order to increase capacity of the present classroom, additional

furniture requirements have to be kept in mind,
f) Electronic classrooms

Because of the increased intake, classes are likely to have as may as-400 students: Students in such
large classes tend to have diverse backgroundsand levels of preparation. Tutorials and assignments
are an integral patt of course-based education in 1Ts. Effective tutorials for such large classes
tequire 4 combination of classroom/labotatory atmosphere. One of the best solutions is through
use of virtual (electronic) classrooms. In such an environment, the conduct of quizzes and
examinations can be auromated. Such 4 classroomn is a cluster of two or motre :ciaszs:r@g'agjas, each with
a capacity of, say, 100 stadenits. Eseablishment of a Vittual Class Root is an interesting exercise in
technology. Each such classroom is expected to be about 250 sq. meters costing about Rs.25 lakh
including furniture. The cost of each cluster together with the equipment cost will be about
Rs.1.5 crore

155 SUMMARY OF RECOMMENDATIONS

(1) Inmerease in intake at the B/Tech level is an absolute need of the hour. While the growth in
intake in PG and Ph.D (in the last ten years) has been impressive, new measures, as discussed
in Chapters 7 and 8, have to be thought of and implemented. There are additional recurting
and n-cz.a.n—-r_ecum-jﬂg costs to be incurred. While some mote expansion is feasible within the
existing ITT system, the extent of this expansion cannot be large and need not be uniformly
undertaken by all the ITTs. Each BOG can diseuss the Iocal constraints and possibilides and
recommend possible additional intake for the II'T Council finally to decide.

{162}
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(i) In the light of the above discussion, large-scale quantitative improvement has to come from
additional IITs. Focus on quality education should be zealously guarded while deciding on

addidonal ITTs. The necessary investments have, therefore, to be ensured.

There is also an exercise underway for upgradation of existing institutions. The seventeen NITs dre
a case in point. Progress in this respect will be slow but every effort has to be made to enhance the
stature of the NI'Ts. ILTs have in one sense shown the way and this example is to be emulated in all

its facets, and even imptoved upon.
15.6 CAMPUSES IN FOREIGN LANDS:; OBSERVATIONS

In view of the international visibility acquired by the I1Ts, there is an express interest i the ITTs
setting up campuses abroad. On the face of it, it appears that export of the TIT model in this
manner will greatly contibute to globalizing the IIT brand name. The other metits of the proposal
ate the following:

*  This move will help students in foreign countties in gaming quality eédueation like what the
ITTs impart in India.

*  Overa period of time, foreign students graduating from the TIT system will build up o a
fortnidable pool of goodwill for Tndia and the [TTs.

L} The best of such graduates from fﬂr-tig,’?‘r’l land may wish to pursue PG & Ph.D programmes in
the ITTs in India.

*  This will be an effective way of huttuting a strong and emotional bond among the fature
generations of professional leaders in India and abroad who will always be inclined

nostalgically to reeall their life as students in similar academic environments.

However, there are a number of difficulties in going ahead with such a proposal, no matter how
laudable it may be in the light of the points made above. The principal problem is the availability of
faculty. The Indian 1ITs themselves are grappling with this issue @t home. The difficulties get
exacerbated if good faculty members have to be found o man institutions abroad as well. The
detmand is b’uildin_g up on‘the IT'T to expand theit student ﬂ:#rc,ngth as well a8 on theirauthorities to
add to the existing family of the seven 11Ty by ereating more HTs, With such pressures, those who

are manning the IIT system cannot be expected to pay the requited attention to another need.

Finally, it has to be remembered that India has more than 10 million candidates coming out of the
10 + 2 stage which malkes them eligible to aim at getting into the ITTs, Out of this huge population,
nearly 2 lakh students strive to take the Joint Enrtance Examination, In view of the high selectivity
in the admission process, the quality of the intake has been consistently high. It is not clear that
similar numbers of agpitants would be available in the countries in question and, therefore, the
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apprehension that the same selectivity and high quality a5 in India may not be achievable.
Further, India can only have limited influence in certain matters concerning othet nations and 4
students in other countries may have alternative options opetated by developed countties.

The best coutse of action seems to be thit of a model sommeswhat akin to the one from which this
country itself benefited when institations in countries abroad spared their time and trouble and
were willing to use their experience for nurturing the TITs during their fledgling days. In other
words, the IIT system as a whole in India can act as a leading consortum when agencies abroad
express an interest in adopting the T model. It may be recalled that, at the time when 11T Kanpur
came into existence, MIT, a leading institution in USA, fortned 4 consortium comptising quite a
few Amierican academic institutions. It is this consortium which took the trouble to design several
aspects and features of II'T Kanpur, Indian IIT system today can play a similar role in contributing
to the establishment of new institutions abroad for quality teaching and research in engineering and
A technology. II'T faculty and others experienced in the ITT system can be involved in this process.
| This will eliminate all burdens, such as financial, personnel and administrative, in taking up such an

onerous task It is also possible to conceive of participation by Indian TI'Ts where it concerns some

‘ of the PG courses and reseatch programmies abtoad. These responsibilities will add to the TIT ':
' | faculty load only to a marginal extent. /

! : : .
| 15.7 A MOST RECENT INDICATION

A most recent indication is that eminent univetsides such as Stanford University, Yale University

and Georgia Institute of Technology are consideting proposals to set up their off-shore campuses

in India. However, no details are as yet known, but there is a distinet possibility that the off-shore

endeavours of the universities named above could very well encompass education and research /

programmes in engineering and technology disciplings. It is entirely coneeivable that this trend will

build up in the ¢c iming years and motre and more leading universities not only in USA but also in

Hurope, inthe UK and in Australia could seriously get involved in India with their off-shote activities.
| I'Ts cannot be oblivious of such possibilities becoming a reality. This likely development has to be
‘ reckoned with in any policy related to expanding the IIT system in India.

In the tace of this new challenge that is likely to be at their doorstep, IT'Ts have to think and act ever
anced
countries. Thanks to the steding achievements of theiralummi, 11T brand is well recognised abroad.

ssetice m the ad

| ‘ mote competitively. ITTs should be serfously aimﬁlg at having their own pr

With such indications as have been mentioned, it is time for the ITTs aggressively export and

establish their own brand asan educa tional system in foreign lands. These institutions have to excel

in every academic sphere so that their status as the most sought-after destination by students and :
Faculty alike is not diminished.

|
f
‘ In this context, the following measures may be considered by the II'T Council:

L. The ITT system acts s & consortum fot helping other countries in establishing quality ingtitations
for teaching and research in engineering and technology, as described above.
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II'Ts develop a strategy in which their ventures abroad are undertaken in partiership with
eminent universites in the respective host countrics.

%

The Government is persuaded to set up more 1ITs in sur own countey, This bas to be done at
a steady pace, as quality instttions like the 1TTs demand sibstantial capital, financial and
human. To the family of five II'Ts that were established during 1950-1961, one new 1T and
aniothet by conversion of an existing University were added in the last 10 vears. It is time to
consider adding at least two more 1Ty ar this juncrure.

4. II'Ts to be equipped and supported in setting up their own full fledged offsshore campuses.
(The constraints in this repard discussed earlier in this chapter have ta be avercome). ITTs to

be assisted m every possible way to exeel in an environment of sevete competition.

5, I'Ts reach well thought-out MOUs with such of those universides who are likely to position
themselves in India. Such MOUs need to be focussed on joint research in the immediate
future. This report has throughout emphasized tesearch enhancement in the II'Ts. Partnership
in research should, therefore, be an undiluted goal while welcoming leading universities coming
into India.

The above are the immediate thoughts of the Committee which are placed here with the intention
of assisting the 1T Council, II'T' Council may please deliberate on how best they might enable and
empower the 1TTs in meeting the challenges looming large in the way their ovetseas counterparts
are contemplating on India as their promising destination.
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THE SPECIAL CASE
OF IIT GUWAHATI

“The significant problems we face
cannot be solved at the same level of thinking
we were at when we created them”

Albert Einstein
(1879-1955)
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CHAPTER SIXTEEN

THE SPECIAL CASE
OF IIT GUWAHATI

Setting up of an 1T at Guswabati in the north-eastera region is an extremely well-intentioned move
by the Government of Iadia. During this Committee’s visit to IITG, and during subsequent
discussions with the Ditector, it has become cleat that ITTG deserves special attention,

16.1  DIFFICULTIES FACED

UT Guwabati (IITG) is located in the north-eastern region of India and is thus removed from the
major metro-cities, Consequently; this II'T suffers from certain locational disadvantages. These are
listed below:

16.1.1 Faculty Recruitment

The biggest challenge for UTG is the tecruitment and retention of taculty. The factor: responsible
for this difficulty are the following:

a) Countty-wide Shortage: There is a country-wide shortage of eligible persons for faculty
positions in II'Ts and other leading technical institutions,

b)  Retitements at other TI'Ts; The large scale retirements at other IITs has increased the demand
on the eligible candidates. In this sitvvation, IITG invariably loses out to the oehier [TTs.

¢) Lackof Local Candidares: One of the major points of attraction of a petson to 4 particular
[IT is its proximity to his home town/or to wheee his family 18 Due to the general
under-developmient of this tegion, the number of eligible persons from this tegion, who can
take up faculty positions int TG, are very few

d) Tear of aRemore Toeation: The general petception is that the North-Fastof Indiais remore,

and that it is unsafe,
16.1.2 Attracting Students

ITTG is the last choice in any branch among all the II'Ts. This seems to be the trend even though

TITG may have better facilities and other tesources in a particular Department, This is basically

a matter of pefteption felated to the temoteness of the notth-east, and the fear factor among
patents and relatives. Here, too, the lack of cligible candidates from this region hag worsened the
problem. In 2004 JEIZ, only seven of the 4200 or so qualified eandidates, listed Assamese as their
mother-tongue, The small market in this region has not attracted a sufficient number of all-India
eoaching centers.

. — — 16}
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16.1.3 Transportation Bottlenecks

Although Guwahati 8 well connected by air to the other patts of India, the rail and road connections
are poot. The single track rail link from Guwahati to New Jalpaiguri is prone to disruption by
accidents, floods and other disturhances. Goods take time 1o be transported from Kolkata, the
nearest international port of entry, and there have been cases of damage 1o equipment during
transhipment, '

16.1.4 Lack of Local Industry

One of the ways by which an 1T can be successful is through its interaction with the industry,
1f industrial houses are located locally or nearby, it is a big help. The low level of industrialisation of
the NE region is a majot handicap. Thete arc-a few big public sector industries in oil, bur the lack of
suntise industries makes collaboration difficult.

16.2 SUMMARY OF RECOMMENDATIONS

fj) The greatest problem is to attract and retain meritotious faf:.qig_;r; "The Cotamittée recormmends
a special NE allowarice to be added to the salary of the faculty. The quantam of this additional
compensation may be decided upon by the MHRD.

i) Inasimilar way, the stadénts successful in JEE may be given a special stipend to study at IITG,
The quantum of the stipend may be decided upon by the MHRD. Residence for teaching and
non-teaching employees and student hostels may be suitably upgraded in order to make these
particularly attractive to teachers, staff and students, respectively,

iif) Yet another source of attraction that one can build into IITG is through installation of major

expetitriental facilities. An interested engineering scientist would be prépared 1o go anywhere if
he can have teady access to a unique/powerful experimental tool like high performance
computing and such other facilities. IITG needs to take stock of such possibilities and come up
with a request that MHRD and other Government funding agencies would be prepared to

consider.

iv) Inviewof its location, ITG could be given flesibility in regard 1o attracting faculty and research
smdents from the neighbouting countries in the region,

¥) In tegard to the other problems faced by ITTG, the Director may be requested to provide a
detailed niote. The note may contain possible solutions that he and his colleagues may have
thought of. The Committee requests MHRD to conceive of special measures to assist IITG as
much as possible: Clearly, there is much to be examined and done to help ITTG succeed in the
same way the other 11Ts haye succeeded.
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