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enviconmental-friendly patterns of resource
use, and (v) design a system of positive
incentives that would make local people
willing partners in conservation efforts™.

It is hoped that ‘such a project would
be the beginning of a wholly new open,
bottoms-up process of conservation plan-

ning as well as of reorienting the egucational
system to involve teachers and swudents in
real [ife problems pertaining to the local
environment, that would hopefully slowly
cover other pars of the country as well”,

. Gadgii, M., Brwdwersity: Tapping Folk

Knowledge, The Hindu, January 10, 1993,
2. Gadgil, M., Involving people. In Mana-

ging our Natural Resources, Semnar 406,
14-18

3 Gadgil, M., 1n Conserving the bodiversiry
of the Western Ghats' a parucipatory ap-
preach, private circolation, 1993,

Student-faculty ratio at IITs and its impact

Pankaj Jalote

Currently all the five Indian Institute of
Technologys (II'Ts) together produce less
than 1500 B.Techs. every year. A con-
servative estimate is that 40-50% of these
go abroad for higher studies {and most
ncver relurn), 10-20% go 11 management,
and 5-10% go in civil and other services,
leaving a mere 500-750 B.Techs. for
doing engineering in industry! A specific
example will highlight this point dramati-
cally., The IITs produce about 200
B.Techs. in computer science, out of
which at most 50-100 join the computer
industry. Compare this with the projected
demand of over 30,000 software profcs-
stonals by 1995 in the country to meet
its plan on growth in IT indusiry and
software exports! IITs produce only about
2% of the total number of engineering

eraduates produced per year in the country
{appx. 70,000)L

It 1s clear that with the current numbers,
IITs will not make any significant impact
on {rained manpower needs of the country
and consequently on industry as a whole,
particelarly in this day when the country
1s hberalizing and is poised for a major
industrial growth. This will lead to loss
of importance and marginalization of [ITs
in the npational perspective, which will
have many wundesirable eifccls on the
HTs, in¢luding loss or reduction in fund-
mg (5igns of which me already appcaring).
This report shows that the low student-
lacully rano (S/F taiio) is a cenirul reason
bebind this, and the one clear way (o
matntan the preemincnce of s iy W
produce a much larger number of hipnly
gqudahficd enpincers 10 salisly the demands

ol a growing cconemy, al a much lower
tosl

S/F ratio at IITs and
comparison with USA

[n an IIT, typically about 250 B.Techs
(not counting students of sciences and
maths) and 250 M.Tech.s are graduated
each year. An IIT has of the order of
about 200 enginegring faculty (with a
total of about 325 faculty). This means
that only appx. 1.2 B.Tech. and 1.2
M. Tech. is praduaied per year per (en-
gineering) faculty! Or overall the S/F
ratio at an IIT (including ail B.Tech, and
M.Tech. students) is only about 8, ie,
1 an T there is 1 (engg.) faculty for
every 8 (engg.) students!

One cannot compare these numbers
with those existing In other universities
in India or even other engineering col-
leges, as the nawre of I[ITs and their
tocus is different. However, comparison
with engineering institutions 1n USA
defimtely makes sense as IITs and these
istitutions have similar approach  to
education and R&D. To put the output
of IITs in perspective, a Survey was
conducted of some of the major stue
universities mn US. The name of the
universily, size of the engincering facully,
number of enginecnng graduates each
year, and number ol enginceting Mastcrs
per year is given in the tlable

As can be seen lromn Uus table, on an
average 3.5 Bachelors and 1.4 Masicrs
are praduated per yedr, per (engg.) tacully
in these untversiues, And this s for ihe
umversities which se among the best
stiale unjversitics in USA offening a vary
high quality education Forhernnoe, these
univessities, produce a higher uouber of
studenns per facuhy despite the fact that
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their primary focus i1s not on teaching -
a major part of the faculty’s time is spent
in R&D activities and the R&D output
of these universities is very high. These
numbers are much higher in many other
state universities, which place lesser em-

phasis on research than the universities
listed above.

Need to increase output of IITs

In India there 1s a vast difference in the
quality of education imparted at IITs {(and
similar institutions) and other engineering
colleges. Undoubtedly, one of the primary
factors for this difference is the high
quality of the faculty UTs have been able
to attract {most having Ph.D.s from pres-
tigious institutions across the world). Fur-
thermore, in India, unlike in the US, there
is an acute shortage of well qualified
faculty for engincering disciplines and
pethaps the most critical resource today
for engineering education 1s qualitficd
faculty. Given the ditference 1 Quality
of faculty, it is unlikely that other in-
stitutions ¢an produce the hugh guahity
of engineers and technologists that UTs
can produce., And new iasniutions canmd
be started {or this due 10 the shortige of
well quahified taculty, Theretore, pernaps
the only wiy to increase the availabiliny
of highly quahificd enpmneet and tecix-
nolopists in the country is W diamatically
inciease the outpat of IVTS.

Given this sttuation in the countey,
is clear tlug UTY showld be producing
even e than the weodge preducnon
put facully i1 the universiues dsted dbove,
This will mwean thal eanh UT should be
gradanng 45 BTohs  and 223
Mo lTechs per yeur pui fac ity Fhat is,
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No. ot Enge. No. of -N-a. of
Unaversily faculty Bachelors Muasters
UC. Berkeley 230 590 375
liinors, Urbana 350 1220 400
Wisconsin, Madison 225 620 220
Michigan, Ann-arbor 320 100 450
Georgia-Tech 300 1260 560
Maryland, College Park 175 650 250
Rurgers, New-Jersey 140 700 200
Total 1740 6040 2455

each ITT should be producing about 1000
B.Tech.s per year and about 500 M. Techs.
per year!,

Let us see the impact of a higher
output from IfTs. As the universities in
US can absorb only a certain number of
foreign students (many have said or unsaid
quotas), and are already rejecting a vast
number of very good applications from
India (including many from IITs), the
increase in the output of IITs will only
marginally increase the number of stu-
dents going abroad. Similarly, as civil
services and management institutes can
also absorb only a few more, the number
of TIT graduates going into these will
also increase only slightly. This implies
that most of the added strength will ac-
tually end up 1n the Indian industry,
thereby alleviating the shortage of well
qualified manpower. If 80% of the added
strength reaches the industry, the increase
in available manpower (rajned by IITs
will be over 600%! Clearly, this wiil
dramatically increase the impact ITTs have
on the technolegy and growth of industry
in India. The argument that with a higher
S/F ratio the quality of education or
research will suffer does not hold, as
most of the Unjversities listed above im-
part very high quality education and have
an excecllent track record in R&D.

Another direct consequence of this in-
creased output will be a reduction in the
cost of education at IITs. Tt is well known
that the cost of graduating a student from
an 11T is very high {of the order of Rs.
3-4 lakhs). As a faculty costs an IIT
{with overheads) appx. Rs 2 lakhs per
year, and the current production 15 1.2
B. Tech.s per year per faculty, just the
faculty cost in producing a B.Tech. is
“very high. If the output per faculty is
increased by a factor of 4, the faculiy
cost  will
Similarly, since like other government
institutions IITs are also heavily over-
staffed in terms of non-acadcrmic staff, a
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be reduced proportionately..

larger S/F ratio can easily be supported
with little or no increase in the staff
strefigth of ITs, leading to a further
reduction 1n cost of graduating a student.
This can be viewed in another manner.
About B0% of the budget of an IIT is
spent th salanes. The money spent on
salaries will only increase marginally for
increasing the output by a factor of 4.
Hence, the cost of IIT education can be
reduced to about a third of what it is
now by increasing the output per faculty
at 1Ts,

However, it should be pointed out
though the faculty and staff need not be
increased, or increased marginally, 1o
graduate about 1000 students per 11T per
yedr will definttely require an infusion
of capital to increase the capacity of labs,
computational facilities, hostel space, civil
facilities, etc. Besides the capital require-
ment for these, the maintenance and day-
to-day operation of these will also require
additional resources. Managing this level
of growth of ITs will also not be
straightforward and well thought-out
prowth plans will have to be evolved.
Growth will also require changes in the
mode of operation at HTs such that faculty
lime is not wasted in nonh-academic or
lowet-level tasks, and other available
manpower at IITs will have to be utilized
for such tasks (e.g. teaching assistants
will have to be used more effectively for
tutorials, labs, etc.).

Advantages to IITs of increased
output

Many in [ITs will resist this change to
make IITs more responsive to the needs
of the Nation. However, there are some
compelling reasons why it is in the interest
of IITs themselves, to increase their out-
put. Indeed, increasing the output sub-
stantially may be one way to maintain
the relevance and preeminence of 1iTs.

(a) The ‘cushy’ days of full government
support are clearly over, and Ts will
now have to ‘earn their existence’. One
approach, that is currently being followed,
is to increase collaboration with Indian
industry and raise funding from them.
This s a nisky approach which may or
may not succced, as the UT system and
its faculty have little experience in doing
the type ad volume of industrial work
that the Indian industry is likely to sup-
port. Increased funding from industry
(which will want some returns for it)
also has the risk that the academic values
of ITs may gel compromised.

Another approach to make IITs more
relevant today, which 1s complimentary
to increasing industry collaboration, is to
do what lITs are best at —education. Im-
parting high quality education is the big-
gest strength of an IIT and its faculty.
Hence, increasing the education output
can be done more ¢asily, and one which
will dramatically increase the relevance
of lITs without compromising academics.
In the current times when the Indian
mndustry 1s moving towards technology
upgradation and indigenous development
of technology, highly qualified engineers
and researchers are necded now more
than ever before and in larger numbers.
If IITs can satisfy this demand, and with
lower cost per engineet, the importance
of IITs to the nation will increase, giving
them more ‘leverage’. In addition, the
government will also find 1f easier to
justify its support of IITs. With the small
number being produced currently (and
with a minimal impact on industry), full
support of [[Ts c¢an be argued as
‘unjustifiable’ in the current day of
austerity.

(b) It 1s clear now that scholarships for
M.Tech.s are going to go away, to be
replaced by a much smaller number ot
Teaching  Assistantships  (TA-ships).
Clearly the number of TAs will depend
on the strength of the UG programme ~
the larger the number of UGs, the larger
will be the number of TA-ships. Hence,
to sustain a healthy PG programme, IITs
must increase their UG strength. With
TA-ships, the faculty time for many ac-
tivities can be saved, leading to more
R&D time for faculty. Furthermore, if
[ITs produce a larger number of B.Tech.s,
some of them are likely to come to IITs
for higher studies, thereby increasing the
quality of the PG students. Larger PG
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programme and reduced teaching effort
by facuity will lead to a strengthening
of resecarch activities at {[Ts.

{c) Tt is also clear that in future a larger
portion of the running budget for IITs
will come from the tuition from students.
A larger number of students will increase
this money input. The money input can
also be increased by admitting foreign stu-
dents, who will pay tuition at internationally
competitive rates, which will be possibie
only with larger output from IITs.

{(d) Perhaps the most important reason 1s
that increasing the output of [ITs may
be inevitable fo maintain the preeminence
of IITs. The II'Ts made an impact earlier
due to the new system of education and
its high quality. As the Indian industry

could not fully utilize the capability of
engineers produced by IITs. their lack of
presence in the industry was not a major
issuc. Now the novelty of IITs is gone,
and the issue of ‘brain drain’ and cost
of IIT education are raised even in Par-
liament. On the other hand. the needs of
the industry for highly trained engincers
have grown, while the output of ITs
relative to the total output of the country
has declined. Hence, the importance of
IITs for the nation, which is the ceniral
reason for its relatively large funding, is
being challenged. This trend, unless
reversed by IITs, can ‘marginalize’ IITs
resulting in reduced funding and degrada-
tion of the quality of IITs. Perhaps the
casiest method to increase the relevance
of HTs, and definitely the one in which

IITs and their faculty will excel, is to
enhance its impact on education and man-

power development by dramatically in-
creasing 1ts cducation programme.

Increasing the output of IITs to the
level discussed above will definitely re-
quire, besides capital infusion, a carefully
thought-out plan for change. The issue
of managing this change will arise if and
when this change is implemented. It
should suffice to say that the size argued
abave is definitely manageable, given ap-
propriate  resources —there are many
universities and institutions, both in India
and abroad, that are much larger in size.

Pankaj Jalote is in the Department of Com-
puter Science and Engineering. Indian In-
stitute of Technology, Kanpur 208 016, India

RAJIV GANDHI INSTITUTE

FOR CONTEMPORARY STUDIES

(Rajiv Gandhi Foundation)

in collaboration with

JAWAHARLAL NEHRU CENTRE FOR
ADVANCED SCIENTIFIC RESEARCH

offers

RAJIV GANDHI RESEARCH GRANTS
FOR INNOVATIVE IDEAS IN SCIENCE & TECHNOLOGY

These grants (Rs 2 to 3 lakhs) are available to select number of young Ph.Ds (below
45 years of age) working independently in Universities, National Laboratories and other
Organizations, who badly require seed money to try out innovative ideas In science and
technology. Persons interested may send project proposals along with their bio-data through
the heads of their organization before the end of May 1994 to:

The Coordinator

Jawaharlal Nehru Centre for
Advanced Scientific Research

Indian Institute of Science Campus

Bangalore 560 012
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