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CHAIRM AN 'S PREFACE

It is now  w e ll recognised that science and techno logy are catalysts fo r 

g row th  and prope llants fo r progress. It becomes im perative fo r each country  

to develop a w e ll-in teg ra ted  technical education system fo r sustained  

g row th . Postgraduate education and research are but a normal part o f 

engineering education.

India is fo rtuna te  to have the th ird  largest sc ien tific  and technical 
manpower in the w orld  w ith  a large in frastructure  fo r h igher techn ica l 

education, research and developm ent. Yet the fond  hope tha t the fru its  

of science and techno logy w ill  d iffuse  to improve the econom ic w e ll-b e in g  
all people has not m ateria lised: instead the gap has o n ly  w idened  

Jbetween the urban e lite  and the rural poor. O bviously there is a m is-match  

between educationa l ob jectives and social needs.

v S im ila rly  em ploym ent opportun ities  commensurate w ith  the advanced 

knowledge and sk ills  o f h igh ly  tra ined personnel are s til l qu ite  lim ited  
resulting in unem ploym ent, underem ploym ent and brain drain. There 

is thus also a m is-m atch between un ivers ity  products and industry 's  

needs.

; > 4 t becomes clear that the goal o f post-graduate education and research

tn engineering must include 'developm ent' ph ilosophy to  remove the exis ting  

imbalances. There is room to believe that an engineer should be tra ined  

as a "p ractis ing ' engineer in paralle l to a practis ing  doc to r-o r a 'developm ent 
engineer' w ith entrepreneural a b ility . D evelopm ent is a transd isc ip linary. 

process requiring transd isc ip linary  approach. The ind iv idua l lo n e -w o lf ’ 
'9p0#Q&dN..in education and research should g ive  way to  transd isc ip linary, 

trans~organisational task fo rce  approach to  resolve problem s.

Similarly the am biva len t a ttitude  of academ icians shou ld  change 

towards 'relevance'. Problems of the poor could be equa lly  in te llectually; 

challenging ami professionally sa tis fy ing . Societa l problems should be the 

legitimate concern of engineering and science. Post-graduate ins titu tio ns  
must accept 'public service'as one o f th e ir prim ary func tions  and 'extension  

service* as a /th ird  dimension' in add ition  to  tra in ing  and research.
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Presently, neither 'private p ro f i t '  nor 'pub l ic  good' is enshrined 
in higher education. When once the goals o f deve lopment education 
are clear and accepted, post-graduate ins t itu t ions may bring about the much 
needed changes w ith in  and outside the education system. Greater attention 
has to be paid to curr iculum production and uti l iza tion of trained personnel 
and f irm  linkages between the tr in i ty :  industry, research and education.

Today industry's invo lvement in higher education is l im ited  and 

the  to ta l technical manpower employed is small. It is t ime fo r the industry 
to  realise that "to bring less than the most up-todate and powerfu l 
engineering skil ls to bear on the problems of an emerging country is to  
restr ic t severely the rate of its technologica l development. The problems 

may be old, but they deserve the most modern so lutions we can find ". 
Po lite  persuasion and concealed compulsion are called fo r to legit im ize 
industry 's  involvement in post-graduate education and research.

A considered though t is needed on the present and fu ture  trends 
and needs. A  sense of urgency has been fe l t  by the Government of India 
to  review the whole  system of post-graduate education and research in 
engineering and technology. This Report has been prepared based on the 

careful scrutiny of discussions and debates on several documents and reports 
published, practices obtained w ith in  and outside the country, comments and 

suggestions received from a large number of students, researchers, 

academicians, educators, industria lists, administrators and policy makers 

and the cumulative r icn experience and w ide knowledge o f the dist ingushed 

members of the Committee. I am part icularly  grateful to a number o^ 
individuals w i io  have s h o w n  keen interest in this w ork  and offered 

valuable guidance.

A  number o f  recommendations made herein are spec if ic  and readily 

implementabie. Some require new in it ia t ives. For others the f i r s ts te p s  to be 

taken to achieve identif ied object ives have been given. Where the issues are 
h igh ly  complex, fu ither detailed studies have been indicated. One important 

sing le recommendation linked to many others is that the Government should 

set up a new  statutory organisation-a National Au tho r i ty - to  advance and 
promote technological developments by maintain ing high standards of eng i

neering and te ch n o lo g ica l  education and research. The case fo r  such an 
Au thor i ty  is a recognition o f the  need for an organisation accoun tab le  fo r
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ensuring action both on this Report and in the l ight of changing technological 
and social needs.

It was a privilege for this Committee to  work together on this important 
assignment. I thank all the members fo r their w i l l in g  Co-operation and 
determined efforts and time put in to make this Report possible. No praise 
is adequate for the drive, dynamism and devo tion  o f the ever enthusiastic 

Member-Secretary of the Committee Dr. Gopalan.

It is sincerely hoped that this Report w ou ld  prove interesting to all c o n 
nected w ith  post-graduate education and research and that the implementation 
of these recommendations w ou ld  have pos it ive  impacts on the country 's 

Progress.

JUNE 2, 1980. Sd( Y. N A Y U D AM M A



S U M M A R Y  AND RECOMMENDATIONS

!n June 1978 the Government of India appointed the Committee to

review the progress so far made by the country in the area of Post-graduate
education & research in engineering and technology and to report on all

aspects of its further development. In order to fu l f i l  the task assigned to it,

the Committee collected relevant information from  almost all inst itu t ions

offering Postgraduate programmes, held extensive discussions w ith  students,
teachers, academicians, industrialists, researchers, administrators etc. in

various parts of India, consulted a large number of documents and reports

and also looked into the trends and practices in other parts of the world.

This repoit is based on all these discussions and exercises. While  bring ing to
focus the major issues, problems and suggestions relating to post-graduate
education & research, the report a l s o  points out some of the l im ita tions the

Committee had. The main findings and recommendations are brie f ly  summaris
ed Delow for quick reference:

(1) While  there has been considerable expansion of the system of 

post-graduate education & research in the country during the past three 

decades, and it has done quite a lot of good to national development, the 

shortcomings in the implementation of the recommendations made by ihe 
earlier reviews have been responsible for many of its ills today. Post-graduate 
education & research is a matter of national concern and therefore should get 

continuous and serious attention on a prior ity  basis. (2.1, 2.5, 3.8.4, 5.1 
and 5.2).

(2) Today the S & T content in the Indian society and the extent of 
india'V, . '-volvement in R & D are very low. The capacity for generating and 

sustaining technologica l g rowth  w ith in  the country has to be strengthened 
considerably and vigorous steps taken for the continual improvement of taat 

capacity. This means that the Indian national investment in sc ientif ic  and 

technological education and research should increase many fo ld  to meet 'he 

g row ing needs o f the changing social system (4.1.2, 4.1.5, 4.13.5, 5.4 
and 5.6),

(3) ‘>Tie performance o* about half-a-dozen inst itu t ion  in t tv  area of 

Post-r;r--'fiuate education and research has been quite good mainly  because of
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the deliberate efforts and liberal investments in promoting them. In spite of 

the considerably lower inputs, about 20 other inst itu t ions have also done 

creditab ly well .  The performance of the remaining 50 or so inst itut ions is 

poor, even though they also have succeeded in developing certain areas dis

ciplines well.  The physical fac il i t ies in many of these inst itu t ions are 
inadequate (3 ,1 -3 .8  and 5.5).

(4) For a variety of reasons, it has not been possible to attract su f f i 
c ien tly  large number of bright people for post- graduate education. To ensure 

that only bright and motivated people are admitted to Post-graduate courses, 
admission to these programmes should be restr icted to only those who come 

through the GATE, as detailed in this report. The Government should impose 
requirements on industry and Government departments to sponsor their eng i

neers and technologists for post graduate education & research in the respec

tive areas of their interest (4.4.3 and 4.14.3).

(5) Post-graduate scholarships for ME M Tech should be e n h a n c e d  

from the present value of Rs. 400 • p.m. to Rs. 600 -p.m. and should be given 
to all those who are admitted through the GATE. However, sponsored 
Candidates who are paid by their employers w ou ld  be e lig ib le  to get on ly75%  

of the value of the scholarship.

Fellowships for doctoral aspirants should be raised from the present 

value ol Rs. 500, -p.m. to: f irs t year Rs. 700 -p.m.; second year Rs. 800 - p.m. 
and third year Rs. 900 -p.m. The fe l low sh ip  should be enhanced by Rs. 50 - 
after submission of the thesis and should be continued for 3 more months or 

t i l l  the 'viva' is over, whichever is earlier. Values of all scholarships' 
fe l lowships should be reviewed once in every 3 years (4.4.3 and 5.9).

(6) The one-year post-graduate diploma courses have not been 
found to be popular and successful. They need not be offered as regular 
programmes unless they are specifically asked for and paid fo r by interested 
agencies (4.2.2, 4.5.1, 4.5.2 and 5.1 0).

All existing post-graduate degree programmes which are out-dated, 
stereotyped and unpopular should be wound up. Wherever possible they 
should be redesigned to include relevant and emerging areas (4 4.3, 4.6 
and 5.11).
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A ll ME M Tech. programmes should be of three semesters duration  
consisting o f tw o  semesters course w ork ( inc lud ing  core and e lective  

subjects) and one semester d issertation work.

The concept of jo in t guides fo r supervising p ro ject d isserta tion  
w ork should be encouraged. These programmes should be o ffered in 

su itab le  modules w ith  cred it system. Post-graduate Curricu lum  Developm ent 
Centres should be set up to revise, redesign and update the curricula  

o f Post graduate programmes on a con tinu ing  basis. The curricu la, 
should be dynam ica lly designed and should have f le x ib ility  to  include new  
ideas and developm ents as and when necessary (3.2, 4.3, 4 5 2, 4 .5 3, 5.12  
and 5.13,)

The minimum duration for doctorate after ME M Tech. degree should  

be tw o  years o f fu ll- tim e  study and research. In exceptional cases w hen BEs/B 
Techs are adm itted  d irec tly  fo r doctoral programmes, the m in ium  duration  

o f the course should  be 3 years. A ll aspirants fo r doctora te  should invariab ly  

go through some advanced course relevant to the spec ific  area o f research. 

'Candidate-based Doctoral Committees' should assess the candidate 's  
competence and iden tify  his defic iencies (4.5.5, 4 .10.5  and 5.14.)

In many emerging areas w hich  are science-based, bu t heavily 
technology oriented, there is need to tra in  sc ien tis t-techno log is ts  w ho can 
handle the tw in  responsib ilities o f sc ien tific  research and innova tive  
application. A  separate stream o f post-graduate courses of 3 semesters 
duration a fter MSc in science should be developed on the pattern o f ME 
M Tech. programmes (4.15.1 — 4.15.4  and 5.15.)

Under no circum stances should fu rthe r p ro life ra tion  o f existing  
programmes in conventiona l or irre levant areas be perm itted. N e ighbouring  
academic and research ins titu tions  should be encouraged not o n ly  to conduct 
post-graduate programmes jo in tly , but also to share jo in tly  the fa c ilit ie s  such 
as facu lty , library, equipm ent etc. (4.7.1, 4.7.2 and 5 .1 6 .)

(7) In troduction  o f part-tim e post-graduate programmes especia lly in 

Industria lised areas should be encouraged. New techniques and arrangements 
should be devised fo r extending high qua lity  post-graduate education to  

engineers technolog ists  employed at locations remote from  established cam. 

puses (4,16.1 -- 4 .16.3, 5 .17 and 5.18.)
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The Government and industry should work together w ith in  a major 
national programme of train ing and retraining of employed engineers and 
technologists to develop the skil ls and support needed to implement and 
sustain new technologies. While assessing staff requirements of institutions, 
the ir  activ it ies in continuing education programmes should also be taken to 

account (4,1 7 ,1, 4.17.5, 5.19 and 5.20.)

(8) It is necessary to recognise pub lic ly  and to publicise w ide ly  that in 
today's world  post-graduate studies at master's degree level are a normal part 
of basic engineering education. The unreasonably restrictive conception that 
a bachelor's degree is suff ic ient preparation for most engineering work 
should not be perpetuated (4.2.1, 4.22 and 5.21.)

It should be made mandatory to prescribe post-graduate degree as the 
minimum qualif ication for recruitment to many positions in the engineering 
profession in industry, R & D organisations, E lectr ic ity  Boards, PWDs, Post 
and Telegraphs, Railways etc. The present policy and practice of recruiting 
graduate engineers at the lowest levels (single po in t entry) to many services 

should be discontinued. As an incentive and mark of recognition it should 
be mandatory to give not less than 2 advance increments whenever post
graduate degree holders are recruited (4.2.3 and 5.22.)

The Government should take effective measures to l ink up all develop
mental projects and industrial expansion w ith  the requirement of induction of 
competent post-graduate engineers and technologis ts  into the respective 
projects. Industr ial establishments should be asked to institute regular 

'engineering manpower aud its ’ to ensure that they make the best use o f these 
personnel as their key assets. Proper uti l isa tion and deployment of sc ientif ic  
and technical manpower are important (4.20.1, 4.20.5, 4.18.5 and 5.23.)

A  reliable national information system for the storage, updating, 
retrieval and analysis of manpower information should be established to assist 
technical education planning (1.4.4, 4.21 and 5.24.)

It is necessary to study the employment pattern of post-graduates in 
industry, Government, education etc. and also to make inter-comparisons 
regarding their characteristics, attitudes and performance (1.4.5 and 5.25.)

(9) Next to the student body, the faculty is the most important factor 
n assuring success of any engineering education programme. Possession
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of a doctorate degree or equivalent qualif ication representing an advanced 
level of intellectual atta inment and creative endeavour should be made a 
pre-requisite for post-graduate teaching. Industria l experience should be 

prescribed as an essential qualif ication for recruitment to teaching positions 
at post-graduate level. A ll recruitments to teaching positions should be made 
only on all-India basis. M ob il i ty  and exchange o f faculty  belween academic 
inst itu t ions, R & D oiganisations and industrial establishments should be 
encouraged to prevent in-breeding (4.8.1 -  4.8-3, 5.26 and 5.27.)

A rigorous 'staff appraisal scheme' to assess teachers annually should 
be introduced in every post-graduate institution. Such staff appraisal records 

should be looked into at every stage of promotion. Suitable m e ii t  promotion 
schemes should be introduced in all institutions (4.8.4, 4 .85 and 5.28,)

(10) It is necessary to create in some of the higher technological 
inst itut ions an infra-structure fo r tra in ing in the instrumentation area w ith  
particular reference to repairs and maintenance of sophisticated equipment. 
Institu t ions like HTs should ensure that they are capable of maintain ing and 
repairing their own equipment and those of others in their region. A 
specialist cadre of maintenance technicians 'engineers w ith  proper status and 
attractive scales of pay should be built  up atleast on a regional basis (4.6,

4.9.1,4.9.6, 5.29 and 5.30).

(11) Government should impose requirements on industry as well as 

on post-graduate inst itu t ions to collaborate w ith  each other on the basis of 
the various suggestions made in this report. The tendency on the part of 

industry to look to the advanced countries for technical know -how  

should be discouraged. Tax should be levied on any kn o w -h o w  imported 
from outside. A research cess should be levied ( if  necessary through 
legislative action) on each industry. A 133%  tax deduction should be 
allowed on all payments contr ibutions investments made by industry to 
promote post-graduate education and research (3.5, 4.3. 4.10, 4.14 end 

5.33).

(12) There is urgent need to take deliberate action to prevent 
enormous wastage of resources on repetitive and irrelevant reasearch 
projects. Academic research at all levels should emphasise work 
done in the context of socio-economic development. The culture of 
sponsored research projects should be further developed (4.10.1-4.1 0.3).
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Institu tional consultancy should be encouraged and individual 

consu ltancy permitted on the basis of predetermined norms. The money 

earned from sponsored and consultancy projects should be u ti l ised for 
fu rther developing the research capabil ity  of the inst itu t ions (4.10.3, 4.10.4, 

4 .14 .3 , 5.35 and 5.36).

Mult i-d isc ip l inary, trans-discip l inary and trans-organisational research 
w i th  emphasis on design and development should be encouraged at all 
levels. Problems of industry should be documented and d is tr ibuted to 
post-graduate institutions on a continuing basis. It is recommended that a 
national level R & D  Newsletter should be published regularly g iv ing 
information on all research projects fo r  the benefit of post-graduate 
inst itut ions, R & D  organisations and industry. It w ou ld  be good to 
organise atleast once in everv tw o  vears an all-India Conference on post

graduate projects and to document them area d isc ip line-w ise (4.4, 4.10.5, 

4.10.6, 4.14.3 and 5.37).

Those inst itu t ions which have competence to undertake sponsored 
research projects on a large scale should be permitted to recruit a core of 
competent scientif ic staff on permanent basis w ith  all service benefits 

(4.10.4, 4.11.1, 4.11.2, and 5.38).

(13) Immediate action should be taken to revise the norms of 

funding to provide physical and other fac i l i t ies  in post-graduate inst itu t ions 
on the basis o f guidelines suggested in th is report. The recommendation of 

grants for new post-graduate programmes should be based on the 

overall post-graduate activ it ies of the departments concerned and not a 
narrow truncated basis of specific post-graduate courses proposed by an 

inst itu t ion (4.12.6 and 5.40).

While  it is necessary to undertake in a phased manner the need-based 
consolidation of all inst itut ions ( includ ing modernisation of laboratories and 
replacement of obsolete equipment), it is s trongly recommended that such 
consolidation be undertaken on a p rior i ty  basis in those ins t itu t ions 
which-despite poor funding-have proved their merit by their past performance. 
These inst itu t ions should serve as nuclei for technological development 
in their respective regions. A provision of about Rs.20 crores may be 
made available for tins purpose during th3 Sixth Plan period (1980-85) 

(4.12.7 and 5.41).
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It is imperative that fund ing post-graduate education and research in 

engineering and technology in all engineering ins t itu t ions  including 
University Departments should be a 1 0 0 ^  Central Government responsib il ity  
and that the existing d ichotomies disparities in fund ing  should be e lim inated 
as suggested in this report (4.13.1-4.13.6, 4 .18.5 and 5.42)

In the case of ins t itu t ions of national importance which are to be 

maintained and further developed as pacesetters, fund ing should be 
based on integrated infrastructural development as at present. Howeve^ 
even in their cases assistance to various departments should be performance 
-based (4.13.7 and 5.43)

Since non-Plan provisions have been approved from 79-80 for meeting 
the recuring l iab il i ty  in respect of on-going post-graduate programmes, the 

Central Government should advise the State Governments to extend retirement 

and other service benefits to post-graduate s ta ff  in ins t itu t ion  which are 
governed by the State Government grant- in -a id  rules (4.12.5 and 5.44)

(14) One of the biggest stumbling blocks in the path of sc ientif ic  and 

technological research and development in India is the lack of proper data 
banks information services. There is immediate need to educate and train 
information users by introducing user education/tra in ing programmes in the 

post graduate institutions and Research Centres (4.19.1 - 4.19.3 and 5.45).

India is importing b ib liographical data bases along w i th  appropriate 
software to develop computerised information retrieval system in the 
country. It is necessary to absorb this imported 'in fo rm ation  technology' 
and develop it further to su it local needs (4.19.4, 4.19.5, and 5.46).

It is strongly recommended that a couple of National Data Centres 

with all the major data bases of S & T in the form of computer readable 

magnetic tapes should be established in India as a matter o f urgency (4.19.6,
4.19.7 and 5.47).

(15) This Committee's most important single recommendation linked 
to many other proposals in various sections in th is report is that the 

Govennment should make the AICTE Post-graduate Board a new statutory 

organisation-a National Au thor i ty -w ith  powers granted to it by Parliament to 
advance and promote the technological development of this country by
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maintain ing high standards of engineering and technological education and 
research. The proposed Authority should optim ise the u ti lisation of all 

available resources and provide impetus to all the centres engaged in 

Post-graduate programmes and research. Evaluation and accreditation of 

Post-graduate courses should be done atleast once in five years by a 
suitable national agency (2.4.2, 4.18.4 - 4.18 7, 4.20.2 and 5.48 - 5.50).

Methods should be developed for the performance based audit of 
Post-graduate inst itut ions w ith  a v iew to fac il i ta te  comprehensive reviews 
of their various programmes. The present system of financia l expenditure 

audit should be replaced (4 1 8 .8  and 5.51).

(16) India has a leading role to play in the new concept of TCDC. In 
her own interest India should formulate a coherent 'country training 
p o l ic y ' fo r  training overseas students in emerging areas of engineering and 

technology (4.22.1, 4.22 2, and 5 52).



REPORT OF THE REVIEW COMMITTEE ON 
POST-GRADUATE EDUCATION AND 

RESEARCH IN ENGINEERING 
AND TECHNOLOGY

1.0 PREAM BLE

1.1 A p p o in tm e n t o f  th e  C o m m itte e

1.1.1 In any country scientists, engineers, and technologists are an 

im portant national dssei. They provide instruction and train ing in the various 
fie lds of Science and Technology (S & T), conduct basic research to advance 

the understanding of nature and perform effective research and development 
(R & D) in a d iversity of areas encompassing every human endeavour. In 
addit ion, persons trained in science, engineering and technology are employed 
th roughou t the economy from industrial management to agricultural 
p roduc tion—to provide the knowledge and skil ls  which are essential in a 
techno log ica lly  advancing society The role of scientists, engineers and 
technologists in helping to meet the changing needs of the country, coupled 
w ith  the extended time and high cost involved in their training, requires 
that continuous attention be given to trends and patterns in the production 
of such personnel,

1.1.2 Reviews of post-graduate education and research in engineering 
and technology have been undertaken in the past and these are mentioned 
in this report (2.0). The present Review Committee was appointed in June 
1978 on the basis of a suggestion made by the Expenditure Finance Committee 
(of the Government of India) and on the recommendation of the Board of 
Post-graduate Engineering Studies and Research (hereafter called Post 

9raduate Board) of the All India Council for Technical Education (AICTE). 

The Committee was co ns t i tu ted  in consultation w ith  the Department of 

Science and Technology (DST) and the University Grants Commission 
(UGC). In the course of its w ork  the Committee co-opted a 
few  members while  a couple of others resigned from the Committee 
since they could not spare time for this work. The composition of the 
committee as pt present ;s :
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1. Prof. Dr. Y. Nayudamma,
(Former Director-General, CSIR & Secretary to the 

Government of India),
Distinguished Scientist,
Central Leather Research Institute,
Madras-600 020,

2. Prof. Dr. C S. Jha.
Educational Adviser (T),
Min is try  of Education & Culture,
New D e lh i-110 001.

3. Prof. Dr. B. Ramachandra Rao,
Vice-Chairman,

University Grants Commission,
Bahadurshah Zafar Marg,
New D e lh i-110 002.

4. Prof. Dr. M. M. Sharma,
Department of Chemical Technology,

University of Bombay,
Bombay-400 01 S.

5. Shri Kan D. Mariwalla,
Chairman & Managing Director,

The National Industria l Development Corporation Ltd. 
Chanakya Bhavan,
New Delh i-110 021.

6. Dr. S. Varadarajan,

Chairman & Managing Director,
Indian Petro-Chemicals Corpn. Ltd.,
10th Floor, Ashoka Estate,
24, Barakhamba Road,

New D e lh i-110 001.

7. Shri F. C. Kohli,
Tata Consultancy Services,

Air India Build ing,

Nariman Point,

B o m bay-400  021.

Chairman
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6. Shri J.H. Doshi,
Amar Dye-Chem. Ltd.,
Rang Udyan.
Sitladevi Temple Road.

Mahim.
Bombay 400 01 6.

9. Prof. Dr. Jacjdish Narain,
Vice-Chancellor,
University of Roorkee,
Roorkee 24 7 672,

10. Prof. Dr. A K. Pe,
Director,
Indian Institu te of Technology,
Bombay 400 076.

11. Prof. Dr. Shankar Lai,
Director,
Indian Institute of Technology,
Kharaqpur 721 302.

12. Dr. V. S. Arunachalam,
Director,
Defence Metallurgical Research Laboratory,
Hyderabad-500 258.

13. Prof. Dr T. R. Anantharaman,
Department of Metallurgical Engineering, 
Institute of Technology,
Banaras Hindu University,

Varanasi-221 005.

14. Prof. Dr. G S. Ladha,
Director,

A. C. College of Technology,
Madras-600 02.5.

M .E .C -2



4

15. Shri J. A Kalyanakrishnan,
Financial Adviser,
M in is try  of Education & Culture,
New D e lh i-1 10 001.

16. Shri B. Sinha,
J o in t  Secretary,
Department of Power,
M in is try  of Energy,
Oorja Mantralaya,
New D e lh i-110 001.

17. Prof. Dr. K. Koteshwara Rao,

Principal,
Regional Engineering College, .
Warangal-506 004.

18. Prof. Dr. G. N. Garud,
Department of Electrical Engineering,

Visvesvaraya Regional College of Engineering,
Nagpur-440 011.

19. Shri A. S. Sekhon,
Institution of Engineers (India),
Punjab, Haryana and Himachal Centre,

Sector 1 9,
Chandigarh.

20. Dr. K. Gopalan, Member — Secretary,
Deputy Educational Advisor (T),

Ministry of Education & Culture,

New Delhi-'; 10 001.

It w i l l  be seen that the Committee had on it representatives of industry 
(both private and public sectors), R & D  organisations, University Grants 
Commission, Federation of Indian Chambers of Commerce and Industry, 
Institu tion of Engineers (India), Government departments, and educational 

inst itu t ions belonging to various categories.
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1.2 Terms o f reference :

The Com m ittee was given the fo llo w in g  terms of reference :

(1) To evaluate the progress made so fa r in the developm ent o f 

post-graduate courses and research in eng ineering  and technology.

(2) To review  the post-graduate programmes in un ivers ity  departm ents, 

Indian Insttitu tes of Technology (IITs) and other a ffilia te d  co lleges  

and to recommend d iscon tinua tion  o f post-graduate courses w h ich  

are not relevant to the national needs and to racommend areas o f 

emerging interests fo r w hich  post-graduate courses may be 

organised.

(3) To recommend the norms and pattern o f assistance fo r pos t

graduate courses in respect o f un ivers ity  departments, IITs and 
a ffilia te d  colleges.

(4) To examine adv isab ility  o f concentrating postgraduate courses in 

selected ins titu tions  fo r better progress.

(5) To consider the manner o f achieving close coord ination  o f post

graduate tra in ing  and research w ith  the m ajor developm ental and 
engineering schemes o f the country.

(6) To report on all other aspects o f improvement and developm ent o f 
post-graduate courses.

1.3 M ethodology adopted :

1.3.1 A t its firs t meeting held on 21-8-1978 , the Com m ittee  

discussed the m ethodology to be adopted to  carry ou t the tasks assigned to  

it. A questionnaire was evolved (Annexure I) to co llec t in form ation on all 

relevant aspects of post-graduate education and research from  all ins titu tions  
o ffe ring  post-graduate programmes. It w as resolved to  v is it as many 

in s titu tio ns  as possible and also to  hold discussions w ith  industria lis ts , 

academicians, educators, research scholars, post-graduate students, educa
tiona l adm inistrators, representatives of R & D  organ isations and others 

concerned w ith  post-graduate education and research in various parts o f India.

1.3.2 Accordingly, the Committee co llected  in form ation from  a lm ost all 

ins titu tions  o ffe ring  post-graduate programmes. It held m eetings at Delhi



Bombay, Ahmedabad, Calcutta, Kanpur, Hynerabad, Coimbatore, Madras and 

Bangalore. A t a ll these placas tha Com v . ' t t  u  visitor! t ic  ioa-l ins t itu t ions and 

also exchanged v iew s w ith  those co n c r rn o i  w ith  post-nrodrwt j  oahrejtion  

and rcsecrcfv inc lud ing  toachsrs and sturienha r rp ras  ant s t ives o f u r ju s t r y  and 

R & D organisations, etc. M - n y  w h o  m ; t  the C s m a i l t ta s  subsequen t ly  ta n s -  
m itted  the ir v iew s  to the C om m ittee  in w i t l n g .  Tnaso v ie w s  var ied  from  

short notes to  a rtic les o f book (003 th.

Some members c f tha Committee v ls 'n d  in s titu tio n s  in than- respect;ve

regions and fed tho Committee w ith  re’evant information.

1.3.3 The Com m ittee also inv ited  the view s and cu;jgcst'ons of all 

interested in and conco nac! w ith  post-graduate education and rcsaurch th rough  
advertisements in a ii im part m t nat'c.na! newspapers. The rjsponse  was 

remarkably good.

1.3.4 A t its  sessions In Delhi, T ;"o committee spoke to tha concerned 

Secretaries to  t e Government of India and other senior offic io s w ho  are 

d irec tly  responsible for the admin istration of R & D o rg a n is t  Ions, p o s t

graduate ins titu tions , etc. These disci* ssions were very usofuh

1.3 5 The Committee a’so consulted a large number of documents and 
reports on t ' e subject and also looker! into tire te n d s  and practices in other 
countries. A lis t o f some of t i .es3 documents is p ’aced at Annexure I!.

1 3  6 In A p ril 1980,. before finnhslnn t ,e report, the C ln  io n n  of the 

Committee had disscussio.as w ith  some of the senior policy makers in the 

Government o f India including all the three members of tho Planning  
Commission.

1.3,7 This report is base:! 00 oh t .ese diocussions and e scries o f 

studies carried ou t during f e  past 2 ye :.s invo lv ing tho accumiTation of a 

large mess o f data from engineering educators, practising engineers and 

empioyers o f engineering ta lent throughout India. T..e comments received  

together w ith  tho basic data accumulated hove toon digest :d and analysed in 

an effort to  fu lf i l  t-'e charge pieced on tho Comm'ttec.

1 3.8 The Committee wishes to  p*aca on record its cnotitude and 

thankfu lness to  the  nurr.erecus acencses and individuals w ho  a llowed keen
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••'nterest in its w o rk  and also gave: the ir  v ie w s  and sugges t ions  fo r  its c o n s i 

dera t ion  i ! >e coui te s 18a and i iO^pitai i ty  extended to  the C om m ittee  by var ious 

o rgan isa t ion  and ins t i tu t io n s  w hen  it met at various parts o f  India are also 
g ra te fu l iy  acknow ledged .

1.4 L im i ta t io n s  o f  th e  re p o r t

1.4.1 As mentioned above this report lias been prepared on comments 
and suggestions received from literally hundreds of engineers, engineering 

educators and other individuals and groups concerned w ith  post-graduate 
education and research. On many issues, the Committee found a w ide 
diversity oi evidence and even more of opinion. The Committee has made a 
determined effort to delineate the s ign if ican t trends in post graduate education 
and to relate these trends to the future needs of the country.

1.4 2 It was not poss ib le  fo r  the C om m ittee  to  v is i t  ail the 74 

inst itu t ions offering P os t-g radua te  programmes in eng inee r ing  and te chno logy  

or to evaluate the various Post-g radua te  programmes conduc ted  by them. 

Such an exercise was not cons idered w i th in  the scope o f  th is  C om m ittee 's

WOi k.

1.4.3 Though there were some casual references regarding the medium 
of instruction at post-graduate levei, the Committee did not consider this 

matter in depth and hence no recommendations are made on this issue.

1 .4.4 A serious problem the Committee encountered was lack of 

reliable information on future manpower requirements. Thus, it was not 

possible to anticipate areas of g rowth  in S&T and to make realistic projections 
on sc ien tif ic  and technical manpower development, A reliable information 

system is not available at present. Necessary data are not collected, much 

less updated, systematised and stored suitab ly for retrieval as and when 

necessary.

1.4.5 Another important aspect the Committee could not look into 
was the trends in the u ti lisation of post-graduate degree holders in engineer

ing and technology. It wou ld  be w orthw h i le  to study the employment pattern 
of post-graduates in industry, government, education, etc. and also to make 
inter-comparisons regarding their characteristics, att itudes and performance. 

Information on tne relative numbers of engineers technologists engaged i 

various functions such as design, operation, production, research, deve lop 



ment, management, teaching, etc. would  be a useful guide to engineering 
educators and planners. No reliable data were available on th is aspect.

The investment of resources in the education and tra in ing of p os t
graduate engineers and technologists is s ign if icant in both monetary terms 
and in the amount of time involved The characteristics and activ it ies of 
th is group warrant careful monitoring, since these highly qualif ied people 
provide leadership to the entire sc ientif ic  community. The Committee feels 
that the industry, educators, government and others concerned should join 
hands and together undertake this survey as a matter of urgency.



2.0 EARLIER REVIEWS

2.1 Review by Thacker Com m ittee
2.1.1 In November 1959, on the recommendation of the AICTE, the 

Government of India appointed a Committee under the Chairmanship of 
Prof. M. S. Thacker to make a comprehensive study of the state of 
post-graduate engineering education and research and to recommend the lines 
along which further development in the fie ld  should be undertaken. The 
Committee submitted its report in August 1961, i.e., about 2 decades ago. 
Some of the major recommendations are summarised be low  fo r ready 

reference :

(1) In v iew  of the importance of S & T to national progress, a de l i ,  
berate effort should be made to promote the study of science from as early a 
stage of education as possible and the cu lt iva t ion  of a sc ien tif ic  temper. As a 

f irs t step, the science content of secondary school curriculum should be 

increased.

(2) In order that the science departments of engineering colleges may 
have broader objectives beyond the purely functional requirements o f techno
logical curriculum, the departments should be permitted by universities to 

conduct master's degree courses in science and also to enrol research scholars 
fo r Ph.D degree. A t a few  selected institutions, the question of conducting

B.Sc. course in a l imited scale may also be considered by the universities.

(3) A t the post-graduate level, tra in ing  should have tw o  d is t inc t 

objectives, immediate and long-range. The immediate object ive is to train an
. engineer-specialist in a narrow field, who could readily apply his advanced 
know ledge of the fie ld to industrial operations, relating to design, construc

tion, manufacturing processes, etc. in a sc ien tif ic  way and also to develop 
. the resu'ts of research in their application to industry. The long-range 

objective is to train engineers w ith  a deeper understanding of the sc ien t i f ic  
principles underlying engineering who could undertake research and make 
fundamental contr ibution to the advancement of technology.

(4) In order to secure these objectives, the structure of post-graduate 
courses should provide for tw o  d is t inct courses, one to be designated as post
graduate diploma course of one year duration and another to be designated as 
master’ s degree course of tw o  years duration. The essentials of the
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courses are : (a) m athem atical studies to evolve mathematical models of ^

physical s ituations ; (b) m aterials technology to expound the concepts of

physical properties o f materials ; (c) instrum entation ; (d) rigorous th e o 
retical and experimental analysis o f a chosen fie ld of e ng inee ring ; and 
(e) p ro ject w ork tha t may be either research-oriented or design orien ted. 

Emphasis on these components w ou ld  vary depending upon whether it  is the 
diploma course or degree course.

(5) Q uality  and standard shou ld  be the watch word  of post-graduate  
courses. The students should be selected on the basis of their mental ab ility , 
maturity, aptitude fo r advanced w ork and capacity for concentrated effo rt.

(6) As a general rule, enrolm ent fo r Ph.D. degree should be perm itted  
only after a candidate has obtained master’s degree. A m inimum o f tw o  
years' research w ork  at an ins titu tio n  should be prescribed as an essential 
requirement fo r the award o f doctorate degree. In exceptional cases, 

however, a candidate o f high a b ility  may be permitted to enrol d irec tly  fo r 
doctorate after the firs t degree, bu t in those cases, a minimum of three years' 
work should be prescribed.

(7) In certa in special fie lds o f technology, as for instance, advanced 
electronics, m eta llu rgy, etc. in w h ich  a high level of scientif ic  competence is 
of great value, the post-graduate courses should also be opened to master's 

degree holders in the appropriate branches of science.

(8) In v iew  o f the lim ited  resources available at present, especia lly in 

respect of qua lified  s ta ff, the main bulk of post-graduate courses and research 
should be concentrated in the in itia l stages in a l imited number of ins titu tions  
to be chosen specia lly fo r the purpose and developed along correct lines- 
The activ ity  may be extended gradu lly  to other inst itu t ions depending upon 
their resources and ab ilities . Employment opportunities available to those  
who have qua lified  at post-graduate level should also be kept in view  in 
expanding the fa c ilitie s .

(9) If in add ition  to ins titu tio n s  selected for post-graduate develop

ment on a large scale, any ins titu tio n  is able to  establish co-operative  
relationships w ith  industry or any other technical o igan isation and is in a 
posi t ion to conduct post-graduate courses on a ! = n :■ t I  scale, especially
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in respect o f d ip lom a courses in certa in  f ie lds o f  im m ed ia te  pract ica l va lu e  to  

indus try ,  tha t should  be assisted under the  na tiona l plan. A t  the rest o f  

the ins t i tu t ions ,  the ex is t ing  co n d i t io n s  shou ld  be im proved in order to  enab le  

them  to enter the pos t-g radua te  f ie ld  even tua l ly .  In part icu la r, research 

p ro jec ts  may be sponsored w h ich  w i l l  j re a te  an a tm osphere o f h ig h e r  

academic w o rk  and enthuse tne staff.

(10) A radical change in the present s ta f f  s truc tu re  as also in the 

a dm in is t ra t ive  proceduies re la t ing  to recru itment, p rom otions , etc. is 

necessary A number o f p ro fessorsh ips shou ld  be created in each m a jo r  

f ie ld  to  represent various branches of spec ia l isa t ion , opp o r tu n i t ie s  o f advance

m ent shou ld  be created fo r  younger teachers  and m er it  p rom otions  based on 

the q u a l i ty  of w o rk  done bv ind iv idua ls  shou ld  be essentia l feature o f the 

o rgan isa t iona l set-up of the ins t i tu t ions .

(11) In v ie w  o f the fac t that ali advanced s tud ies and research in 

eng ineer ing  are essentia l ly  team w o rk  on the part of sc ien tis ts , m a th e m a t i 

c ians, and techno log is ts  special e ffo rts  shou ld  be made to  es tab l ishm ents  o f 

physics, chem istry  and m athematics  in the  in s t i tu t io n s  tha t should have a 

s trong bias towards eng ineer ing  and w e l l -q u a l i f ie d  s ta f f  w h o  could  c o l la 

borate  w i th  the eng ineer ing departments.

(12) Adequate prov is ion  should be made in ail pos t-graduate  in s t i t u 

t ions  fo r the support ing  s ta f f  and the services of  technic ians, mechanics, etc. 

should  be freeiy  availab le. A  w e l l -e q u ip p e d  l ib rary generously provided w i t h  

current and back numbers o f journa ls  and per iod ica ls  and other types o f  

s c ie n t i f ic  and technica l l ite ra ture t rans la t ion  and docum en ta t ion  services is 

necessary in the ins t i tu t ions .

(13 ) For a v igo rous  g ro w th  o f techno logy ,  in s t i tu t io n s  and indus try  

shou ld  come closer and estab l ish co -ope ra t ive  re la t ionsh ips  be tw een th e m 

selves. The various forms in w h ic h  such re la t ionsh ips  may be prom oted may 

inc lude : industry-sponsored research p ro jec ts  in the ins t i tu t ions :  results o f 

research carr ied out in the in s t i tu t io n s  to be made freely  ava i lab le  to industry : 

technica l and other data to be prov ided by the industry  to  help in the p ro jec ts  

w o rk  o f  post-graduate  students, appo in tm en t o f the s ta f f  o f in s t i tu t io n s  as 

consu ltan ts  to industry, research and des ign  o f f ice  fac i l i t ie s  in industry  to be 

made ava i lab le  to post graduate students ; e n dow m en t o f nrofessorships and 

scholorsh ips by mdu:,' i / > t<-
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(14) The question of conducting co-operative courses in association 

w i th  industry should be examined by inst itu t ions whereby the technical and 
other fac il i t ies available in industry are uti lised to the maximum extent 

possible in the post-graduate development.

(15) Better employment opportunities should be developed for those 

candidates who have completed post-graduate studies. To th is end, industry, 
technical departments of government and other organisations should give their  

full support to post-graduate courses. In the recruitment of technical per
sonnel, especially for positions of higher responsiblity relating to research 
design and developmental work, post-graduate qualif ications should be pres

cribed as an essential requirement.

(16) Industry and other organisations should sponsor their serving 
personnel to undergo post-graduate courses and improve their knowledge and 
competence in their respective fields of work.

(17) All engineering colleges engaged in first degree courses should 
insist that their future teachers particularly at the senior level should possess 
post-graduate qualif ications in order to be elig ib le for appointment. They 

should also send their present teachers who do not possess post-graduate 
qua lif ica tions to recognised centres of post-graduate studies to qualify for 
master's degree.

(18) Post-graduate students and research scholars should be 
encouraged to do part-time teaching in the inst itu t ions as teaching assistance 
that w ou ld  enable them to acquire teaching experience.

(1 9 j Tne present practice of sending abroad large number of scholars 
for master's degree or equivalent courses, under the various Foreign A id Pro
grammes should stop, excepting in those fields in which our facil i t ies have yet 
to be developed.

(20) Special provision should be made to a llow  teachers serving in 
technical institutions to do post-graduate courses on a part-time basis and 
wherever possible, exemptions from certain parts of the courses should be 
given to them. Similar provision should also be made to encourage technical 
personnel working in industry to do diploma course on a part-time basis.



(21) The facilit ies for post-graduate studies and research developed 
under the national plan, at an ins t itu t ion  should not be restricted to candidates 
belonging to a particular State or region, but should be open to all candidates, 
subject to fu lf i lment of the prescribed academic requirements for admission.

2.1 2 Tne growth and development of post-graduate education and 
research in the country since 1 961 were to a large extent influenced by the 
Thacker Committee Report

2.2 Review by Dr, L.S. Chandrakant

In 1971, nearly 10 years after the Thacker Committee subm itted its 
report, Dr. L S. Chandrakant, the then Educational Adviser (T) to the Govern
ment of India, undertook a review of pos tg radua te  programmes and research. 
Among his main findings - they were h igh ly  commented upon by the Post
graduate Board at its 9th meeting held on 16-2-1972 - were the fo l lo w in g :

(1) The curricula of post-graduate courses have a heavy padding of 
theory. In some cases only 20",, or less of time is spent on experiments and 
project work. The curricula of these courses, therefore, need re-organisation. 
The post-graduate courses can be oriented into tw o  directions; one design- 
oriented and the other research-oriented. The design oriented courses should 
be evolved and developed in consultation w ith  industry, so that the products 
are useful to them. The cDurses should also provide training in enterpreneur- 
ship. For th is purpose, the industry should co-operate fu l ly  in reorienting 

these courses properly to make them really useful.

(2) The ideal situation would  be where the indusrry, the research 
laboratories and or the CSIR collaborated int imately  in conducting 
post-graduate courses. A beginning must be made in ins t itu t ing  such 
programmes.

(3) The duration of post-graduate degree course should be f lex ib le  to 
provide for bri l l iant students gett ing their degrees before the normal tw o  
years. This can be easily done through credit system of marking, under 
which a student has to accumulate the required number of credits to qua li fy  
for the degree,

(4) The bulk of admissions to post-graduate courses and Ph.D. degree 
is confined to 10-15 inst itut ions which have developed extensive fac i l i t ies  by

1 3
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way of faculty, equipment and in some cases industrial collaboration. The 

question, therefore, is whether post-graduate courses and research effort 

should be concentrated in a few  selected institutions or the m ajor ity  of less 

developed institutions should also be allowed to offer fac il i t ies for pos t
graduate courses.

(5) While it is desirable to categorise educational programmes in the 
major f ields of engineering and technology in a number of well-chosen speci
alities and the institutions should largely conform to these specialities, it may 
not be desirable to str ic t ly  enforce these specialities. Suff ic ient freedom 

may be allowed to the inst itut ions to offer courses in new specialities depend
ing upon the fe l t  needs of the industry and the fac i l i t ies  available w ith  them,

(6) The response to the post-graduate diploma courses ! not  been 
encouraging. This is partly due to the comparatively longer duration of the 
course, viz. one year. It may not be possible for the industry to spare their 
personnel for such a long time. In certain cases, necessary collaboration 
between industry and institutions is also lacking. Special courses for 

personnel from industry in specialised functional areas as mutually identif ied 
by the collaborating industry and the ins t itu t ions were necessary to upgrade 

the knowledge and skil ls of the industry personnel. Such courses should be 
organised for the industry only. The duration of the courses w i l l  narurally 

vary according to the subject, area and the knowledge of the entrants at the 
point of entry. The courses, whenever possible, can also be organised on 
part-time basis Such courses, as far as possible, should be self-suppoiting

(7) Technology is changing very fast. It is, therefore, necessary that 
oui post-graduate courses are reviewed periodically and necessary m o d if i 
cations changes made to suit the requirements of industry. Efforts should 
also be made to assess the future technological requirements and to institute 

suitable courses to meet the needs of industry 1 0 to 1 5 years hence.

(8) Continuing education for engineers and technologists in i n d u s t r y  

and educational institutions is essential to keep them abreast of rapid develop

ments taking place in technology and science.

(9) Research is an integral part of post-graduate education in e n g i

neering and technology. All post-graduate inst itu t ions should be encouracjod
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to undertake research. Well established inst itut ions should be encouraged to 
establish schools of research in selected areas. Necessary financial support 
si.ould be extended to the inst itu t ions for undertaking research activity.

2,3 R e v ie w  o f  th e  p o s t g ra d u a te  p ro g ra m m e s  in  th e  IITs and RECs ;

2.3.1 In early 1970s, Committees were appointed to review the work
ing of the IITs and RECs. The findings recommendations of these Committees 
in of post-graduate programme offered by these institutions are of

i n i ei  es t.

After considering the review reports of the IITs, the Vis itor - President 
of India ordered in 1974 that these Institutes should increase their post
graduate admissions to equal the number of their under-graduate admissions 
at t(Tat point of time so that the ratio of post-graduate intake to under
graduate intake is 1 : 1. C l o s e  collaboration w i th  industry in opening new 
courses at post-graduate level, taking more active part in solving problems of 

industry by greater collaboration w ith  them, development of faculty for 
otner engineering colleges and exchange o f faculty w i th  other inst itut ions 
were also stressed. It was envisaged that during the Fifth Five Year Plan 
period beginning in 1974, tne principal d irect ion of g row th  in the IITs 
snould be inter-disciplinary research. New areas for such research work 

were identif ied in marine engineering, marine bio logy, rock mechanics, 

atmospheric studies, ocean bed engineering, food processing, aircraft struc

tures, courses reiated to dafenca and da i/a lopnant of energy, exploration and 
development of fuel and other f ields of immediate development to meet the 
economic needs. Tnese courses should be developed on sponsorship basis

2.3.2 The Review Committee on RECs noted that 13 of the 15 
colleges which were primarily set up as under-graduate inst itu t ions had 
started offering post-graduate programmes. Some 29 industry-oriented 

courses were being offered by 9 RECs, whereas 4 others were offering conven

tional courses. The Committee observed that u t i l isa tion of post-graduate 

seats in these Colleges was only 50% and only 10  to 30 % of those admitted 

passed out I The Committee, therefore, recommended that wherever admission 
was less than 30% of the approved in-take and the wastage (from the point 

of v iew  of out-turn) was more than 70%, the post-graduate courses should be 

discontinued. The Committee also recommended that in order to make these 

courses successful, it should be insisted that at least 50%  o f the students
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should be sponsored. These Colleges should also establish strong linkages 
w i th  the IITs to develop their post-graduate courses and research capabil ity .

2.4 Review by the W orking  Group on Technical Education
2.4.1 . In November 1977, on the eve of the launching of the Sixth 

Five Year Plan, the Government of India in the M in is try  of Education set up a 

Working Group on Technical Education. It made the fo l lo w in g  recommenda
tions in respect of post-graduate education and research :

(1) The intake capacity for post-graduate courses in the country 
is generally adequate for the present i.e. t i l l  1983. However, 
there is a need for re-orientation of some courses. There is 
need also for courses in certain emerging areas. All these 
programmes can be accommodated w ith in  the exist ing to ta l 
intake capacity.

(2) The capabil ity  of the technical institutions, particularly at the
post-graduate level, for their contr ibution to rural and
community services has been established. However, greater 
and more effective involvement w i l l  be possible by 
re-orientation of research project work.

(3) A national agency for evaluation of post-graduate department 
in engineering and technology should be established.

(4) There should be a common agency for p lanning, organisation 
and funding of inst itut ions involved in post-graduate 
activ it ies covering IITs, university departments and a ff i l ia ted 
and non-Government Colleges, etc.

(5) There should be a common agency for planning, organisation
and funding of all inst itut ions offering management education 

to cover Indian Institutes of Management and university
departments and affi l ia ted colleges of management education.

2 .4 .2  A t  its 24 th  meeting held on 17th  February 1978 , the A I C T E  

a c c e p t e d  t h e  above recom m endations and resolved as fo l l o w s :  -

" I t  is essential to optimise the uti l isa tion of available resources
and provide impetus to all the Centres engaged in post-graduate
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programmes and research. The planning, organisation and 
prescription of norms for post-graduate and research programmes 
conducted at universities, Indian Institutes of Technology, Indian 
Institute of Management and affi l ia ted colleges should be 
co-ordinated by the Board o f Post-graduate Engineering Studies 
and Research of the A IC T E ."

2.5 Im pact o f earlie r reviews

From the above, it is clear that the present review is the latest in a long 
pedigree of o ff ic ia l reviews of post-graduate education and research in 
engineering and technology. All previous reports made many practical
recommendations for change. There have, however, been shortcomings in 

implementing them. Many of the recommendations of the earlier reports are 

valid sti l l ,  even after many years since their issue. Many improvements in 
the present socio-economic situation m ight have been achieved if more 

effective action had been taken to implement the recommendations made after 
the earlier reviews.



(PRESENT STATUS OF POST-GRADUATE EDUCATION AND 
RESEARCH IN ENGINEERING AND TECHNOLOGY

G row th  o f post-graduate education and research

Before independence in 1947, there were only s ix in s titu tio ns  o ffe ring  

es for post-graduate education and research in engineering and techno- 
1 D uring the last three decades, particu la rly  after the Second Five Year 

the fa c ilit ie s  fo r post-graduate ac tiv itie s  were expanded considerably, 

fe be low  indicates the pos ition  ..

No. of 
in s titu tio ns

No. of
courses

Intake
capacity

2 9 # 114 1750

5 8 # 297 2637

Plan
I—78) 6 5®  316 2706

excludes IITs and liS c  Bangalore

|fcnt Position
1980 74 346 6111

(inc lud ing  tITs & IlSc Bangalore and some unauthorised courses,)

Intake capacity, actual in take and o u t-tu rn

D etails o f average post-graduate intake capacity, actual intake and out- 

jr  the three-year period from 1975-76  to  1977-78 in respect o f the 
!*74 ins titu tio ns  o ffe ring  post-graduate programmes, are given in the 

>w. Since the students adm itted in a particu lar year normally pass 
'O years later, it  is clear that the ou t-tu rn  figures shown in the table do 

Jtiy relate to  the intake figures.
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Institutions
Total
Number

Intake
Capacity

Actual
intake Out-turn

IITs and lISc 

Bangalore 6 2000 1817 1117

Universities Univer
s ity Departments 24 1953 1560 766

Regional Engg. 
Colleges 13 779 581 282

Non-Government
Colleges 14 576 481 245

State Government 
Colleges U 632 542 193

Single Faculty 
Institutions 3 171 107 83

(SPA, N1TIE, ISM)

Total 74 6111 5088 2686

The detailed course-wise intake and out-turn in respect o f each ins t i tu 
tion  are given in Annexure III. The main reasons for the present sudden spurt 
in intake capacity are : (i) the recent increase in post-graduate intake in the
I I T s  on the basis o f Visitor's orders, and ( ii)  starting of new post-graduate 
courses by certain institutions w i thou t the formel approval of the Post-graduate 
Board. The list of.some^of these unapproved post-graduate courses is placed 

at Annexure IV.

The total post-graduate intake capacity is d istributed among the various
categories of institutions roughly as fo l lows :

5 ilTs and II Sc, Bangalore 32.70 %

24 Universities University Depts. 32.00 %
13 Regional Engg. Colleges (RECs) 12.83 %

14 Non-Government Institutions 9.40 %

14 State Government Institu t ions 10.30 %

3 Single Faculty Institutions 
(SPA, NITIE and ISM) 2.80 %

Total 100.00 %
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* 3.1.2 U tilisa tio n  o f available seats

Tne average uti lisation of seats during the three-year period from

1975-76 to 1977-78 is indicated below :

Institu t ions

Seats uti lised 

at the t ime of 

admission

Out-turn 
(as % of admitted 

candidates)

IITs and lISc Bangalore 91.00 % 61.50 %

Universities University Depts , 80.00 % 49.00 %

RECs 74.60 % 40.00 %

Non-Government Colleges 84.00 % 51.00 %

Government Colleges 86.00 % 35.60 %

Single Faculty Institutions 64.70 % 77.50 %

Among the IITs and MSc Bangalore, the lISc stands out w ith  nearly 

72 .5%  of the students admitted to post-graduate degree courses completing 
the course. The position of IITs in th is respect is : Kharagpur 62.65%
Madras 62.1 % , Kanpur 59%, Bombay 53.6% and Delhi 49.66%. The pos t

graduate diploma courses are mostly for sponsored candidates. Somehow,
these diploma courses have not proved to be successful. While  the
percentage u t i l iza tion of post-graduate degree seats in a few  inst itu t ions 
under the other categories is fa ir ly good, the position in respect o f many 
others is poor.

3.1.3 D octoral programmes

The intake capacity at doctoral level cannot be easily quantif ied since 
these programmes are h ighly ind iv iduai-oriented. It appears that about

63 ins t itu t ions  are offering programmes leading to doctorate degree in enrr- 
n e e r i n g  and technology. About 1800 candidates are today doing doctoral 
research in engineering and technology all over India. On an average about 

500  candidates register for doctorate and about 350 candidates qualify for 
doctorate degree every year.



2 2

3.1.4 S ta tis tic s  o f  post-graduates produced

As on today, India produces about 350 doctorates, 2700 MEs/MTechs 
and 16500 graduate engineers (in  the ra tio  o f about 1 :8 :47 ) annually, whereas 
annual intake p rovis ions are 500, 6000  and 26000  (1 :12 :52 ) respective ly.

Enrolments fo r doctorate, m aster's degree programmes and under
graduate programmes in engineering and technology in the 290 engineering  
in s titu tio n s  in the U nited States fo r the fa ll o f 1978 were 12321, 26060 and 
95805  (1 :2 :8 ) respectively.

Numbers o f post-graduates and doctorates in eng ineering  so far 
produced by the various in s titu tio n s  in India are in Annexure V.

3.2 S truc tu re  o f post-graduate programmes and course requirem ents

3.2.1 By and large, a lm ost a ll in s titu tio n s  (w ith  some exceptions)

fo llo w  the structure recommended by the Thacker Com m ittee fo r post-graduate  
programmes (diploma, degree and doctorate) w ith  some m inor varia tions. O uti 
o f the 2 years o f post-graduate degree program m es,approxim ately 50% o f the  
tim e is devoted to  course w ork and the rest to research/design pro ject work. 
The Bombay U nivers ity  has no t prescribed any course w ork fo r post-graduate  
degree programmes in pharmacy etc. j

3.2.2 The one-year post-graduate d ip lom a courses are related to  the
particu la r needs o f industry and cons is t o f about 80% course w ork  and 20%j 
pro ject w ork. These courses have not generally proved to  be popular. I

3 .2.3  In general, the duration prescribed fo r docto ra l w ork  is 2 toj
5 years. I t  is based essentia lly  on research, though some in s titu tio n s  havd 
included course w ork in partia l fu lf ilm e n t o f the requirem ents fo r a doctorate. 
In respect o f those w ith  a m aster's degree, the IIT Kanpur has prescribe^  
48 cred it un its  for course w ork  and 96 cred it un its  fo r research. For those 
w ho  go fo r doctorate im m ediately after BTech, the Ins titu te  has prescribecj 
144 cred it un its  for course w ork and 96 cred it un its  fo r research. j

M ost un ivers ities do no t prescribe any course w ork fo r docto ra te l 
Wherever course w ork is prescribed, the candidates are required to  pass 1 
w r i t te n  exam ination before s ta rting  the thesis w ork. J

3.3 Entry q u a lif ica tio n s
3.3.1 In 1974, the Governm ent o f India laid dow n th a t on ly  th o s l 

w ho  get a m inim um  o f at least 6 0%  marks (55%  fo r backw ard classes) i |  
th e ir BE BTech w ou ld  be e lig ib le  fo r the scholarsh ip  o f Rs. 4 0 0 /- per m o n tf
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for the post-graduate degree1 .j grammes. In v iew  of this, the IITs and 
many other institutions have prescribed this as the minimum admission 
requirement for post-gradual'; degree programmes. While the IITs make 
admission through an entmnc examination. the lISc has an elaborate system 
of entrance examination w ith  assessment of the past academic
records of the Candida le:;

3.3.2 A number of o:Ti«v inst itu t ions have prescribed a mere pass in
engineering degree examination as the requirement fo r  admission to p o s t 
graduate degree pregrammes. Some inst itu t ions admit even AMIE cert if ica te  
holders (w ith  certain condit ions) to post-graduate degree programmes in 
engineering and technology. It is presumed that among the candidates 
admitted only those who have got at least 60%  marks in their BE/BTech are 
given post-graduate scholaiship? of Rs. 400.'- pei month.

3.3.3 The UDC7 Bombay prescribes a mere BSc second class for 
admission for its M.Sc (Tech) c o u r e .  The Birla Institu te o f Technology and 
Science (BITS) at Pilani has pi escribed MSc (Hons.) as alternative q u a l i f i 
cation for admission leading to master's degree in engineering. Master's 
degree holders in geography, economics, soc io logy or social work  w i th  60%  
marks are e lig ib le for admission to the master's degree programme in tow n 
planning in many institutions. The School of Planning and Architecture 
(SPA) at Delhi has prescribed a degree m architecture or town p lanning w ith  
60"" marks or master's degree in geography w i th  60 " marks as admission 
requirements for post-graduate degree programme in town and country 
planning. BSc students w ith  mathematics and w i th  five years experience are 
admitted to the post-graduate d'p ioma programme in t ; e VJTI at Bombay, if 
these candidates are sponsored by their employers.

3.3.4 All the 63 institutions offering doctoral programmes have 
prescribed master's degree in engineering / technology as the m in imum 
admission requirements for doctora l programme. No specific l im its  in terms 
of marks or class have been iatd down. However, the premier ins t itu t ions 
normally admit only f i rs t  class master's degree holders for doctoral pro
grammes. In exceptional and very deserving cases, the IITs and some 
inst itu t ions like the UDCT Bombay a llow  distmguished bachelor's degree 
holders to go d irectly fo r doctorate.

3.4 R & D ac tiv ities

3.4.1 A lm ost all post-graduate ins t itu t ions  are engaged in R & D
activit ies. During the one year 1977-78, the IITs and lISc Bangalore handled 
666 sponsored research projects. Doctoral research projects in progress were 
1400, while  the total humhe1 <>' oos' yrnduate degree and dip loma research
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projects was 1100. Trie position in regard to o t ie r  categories of in s t ;tu tions 
for the five-year period  ending 1977-78, is as under :

Sponsored Ph.D. M.Tech.
research projects projects
projects

14 Universities University
Departments 450 280 1497

13 RECs 148 189 1158

12 Non-Government Colleges 114 107 528

13 Government Colleges 39 65 612

3 Single Faculty Institutions 61 87 101

Total 812 728 3896

Institu t ion-w ise details of R &  D activ it ies are given in annexure VI.

3.4.2 The number of sponsored schemes handled by the 5 NTs and the 
IlSc Bangalore is large when compared w ith  that handled by the other post
graduate institutions. Among the non-IIT/1ISc institutions, the record of 
performance of some is very good, w h ile  others have not been able to make 
any impact in the area of sponsored research.

3.4.3 Annexure VII gives the particulars of doctoral research projects 
in progress at 63 (out of 74) post-graduate institutions during 1977-78. In 
the NTs about 31 to 38%  of the faculty  time is reported to be devoted for 
research training. In the IlSc Bangalore, where 40% of the scholars are 
aspirants for doctorates, faculty  time spent on research tra in ing is about 50%. 
In other institutions, except in one or tw o  University Departments, the faculty 
time spent on research training is insignificant. The I ITs have estimated that 
60°,, of their budget is spent on research activ it ies. In the year 1978, the 
IIT Bombay had the largest number of research scholars (318), fo l lowed by 
Delhi (257) and others around 150 each.

3.4.4 About 70",, of the PhDs in eng ineering/technology are produced 
by the 5 I l l s  and IlSc Bangalore, the remaining 3 0 %  coming out of the 
other 57 institutions offering doctoral programmes. About 66%, of all 
research scholars for doctorate are placed in the I ITs IISc. The shares of 
Univers ity  Deportments, RFCs, State Government Colleges, Non-Government 
Colleges and Single Faculty Institu t ions being 15%, 8 % ,  3%, 5",', and 3 %
*espectiv/efy A nnexure  V I I ! shows tha t in 1976-77, 37 un ive rs it ies  insti-
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tu t ions  awarded 329 doctorates in engineering and technology (data published 
by the Association of Indian Universities). Of these 329 doctorates, the 
5 I ITs and the IlSc Bangalore produced 223 and the remaining 31 universities 
only 106 (i.e. about 3 per university).

3.5 Industria l lia ison and consultancy
3.5.1 Information on consultancy projects undertaken by the various 

categories o f institutions is at Annexure IX. While  all the institutions claim 
to be engaged in consultancy work, only the 5 I ITs and IlSc Banga'ore have 
made a real impact in this area. These 6 Institutes had on hand 831 
consultancy projects in the year 1978. These Institu tes have set up separate 
centres to co-ord inate and process industrial research and consultancy projects 
and they are doing very well. The IIT Madras took 57 patents in 1978 alone.

While  it is expected of IITs and IlSc to do well in industrial liaison and 
consultancy, the performance of some of the smaller institutions in th is area 
has also been quite good.

3.5.2. A lm ost all post-graduate inst itu t ions except a few have been 
undertaking testing and calibration work. Many o f them are approved by the 
DGS &  D for testify ing items as per ISI standards. The IITs have been advised 
not to take up routine testing work.

3.6 Pub lica tions

During the one year 1977-78, the 5 IITs and IlSc Bangalore published/ 
presented about 3700 papers (i.e. about 61 6 papers per Institute) in various 
journals/conferences and also produced about 100 books/monographs. The 
performance of other categories of inst itu t ions during the 5-year period ending
1977-78 is given below:

24 Universit ies/University 
Departments

13 RECs

14 Non-Government Colleges

2000 papers and a few 
books.
(i.e. 17 papers per 
university per year.

2200 papers and 8 books 
(i.e. 34 papers per 
college per year)

1300 papers and 20 books 
(i.e 19 papers per 
college per year)
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14 Government Colleges 646 papers
(i.e . 9 papers per 
co llege per year)

Among the S ingle Faculty Ins titu tions, the ISM Dhanbad published 75 papers 
and 6 books in 1977-78  alone.

3.7 C on tinu ing  education programmes
3 .7.1. The detailed position  in th is  respect is placed at Annexure X. 

During the year 1977-78, the IITs and lISc Bangalore organised about 300  
sym posia/short-term *courses/sem inars e tc . They have also active ly  p a rtic i
pated in the other Q uality  Improvement Programmes (QIP).

3 .7.2  W hile  a few  non -lIT  IISc in s titu tio ns  have also done fa ir ly  w ell 
in organising con tinu ing  education programmes, the con tribu tion  o f many 
others is ins ign ifican t.

3.7.3 The IITs and lISc Bangalore have brought about many educa
tiona l improvements by developing new curricula, o ffe ring  new electives, 
in troducing new experiments and innovations etc.

3.8 The general p ro file

3.8.1 The general p ro file  that emerges is clear. The performance of 
about ha lf-a-dozen ins titu tio ns  in the area o f post-graduate education and 
research has been qu ite  good m ainly due to  de libera te  e ffo rts  and liberal 
investm ents in prom oting them.

3.8.2  In sp ite  o f the considerably low er inputs, about 20 o ther in s titu 
tions  have done cred itab ly  w e ll. The progress and performance of 
the remaining 50  or so ins titu tio ns  have been inh ib ited  by various factors, 
even though some o f them have succeeded in developing some areas and 
disc ip lines w e ll.

3 .8.3. The survey o f physical fa c ilitie s  such as faculty, accom m odation! 
space, equipm ent and library has shown tha t the cond ition  o f many o f th e s i 
in s titu tio ns  is dep’orabie. The fa c ilit ie s  availab le in the 5 IITs and the IlSdj 
Bangalore, a lthough not comparable w ith  those in good ins titu tions  abroad 
can be said to  be very good. The cond ition  o f the RECs and a few  othe* 
ins titu tions  is fa irly  satisfactory, though there is need fo r further improvement! 
In a lm ost all the other ins titu tions , the provis ion o f physical fa c ilit ie s  is totall^  
inadequate. The poor norms fo r g iv ing  assistance and d ifferences in th« 
patterns o f fund ing  have been responsible fo r th is  state o f affairs.
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3.8.4. In th is  c r i t i c ; '  rev iew  of the present status of post-graduate 
education and research s iou 'd  go on record that in spite of the many 
l im itations, defects and inadequacies mentioned above, the existing system o f  
post-graduate education -and research in !ndia has made valuable contributions 
to the growth and deve lopment o f the country in various spheres covering the 
entire spectrum from earth sec nee;: to  space research,



4.0 MAJOR ISSUES, PROBLEMS AND SUGGESTIONS

4.1 The need fo r post-graduate education and research
4.1.1 The strength and prosperity o f a nation very much depend upon 

its technological capacity and capabilit ies. This is exp l ic it  in the Science 
Policy Resolution of the Government of India (1958), w h ich  expressed the 
intention of the Government in general terms to foster science and technology 
for the development of the country. Though India has made s ign if ican t strides 
in diverse fields since independence, she has a very low  per-capita income and 
continues to be one of the poor countries in the world .

4 .1.2  It is often quoted that India is among the firs t 10 industrialised 
nations Gi the woi'ta, that she has the second or the third largest stock of 
scientif ic  and technical manpower in the world  etc. The fact remains that the 
science and technology content in the Indian society(as indicated by the 
national investment in this sector, number of techn ica lly  qualif ied personnel, 
facilites for science and technology education, size o f technical services etc.) 
as well as the extent of her involvement in R & D in particular, are incredibly 
low. According to the Research and Development Statistics 1976-77, pub li 
shed by the Department of Science and Technology, Government o f India, the 
number of scientif ic  and technical personnel in India per 1000 of population is 
only 3.8, whereas it is 12 in the United States, 19 in the Federal Republic of 
Germany (FRG), 82 in the USSR and 185 in Japan. Scientists and engineers 
engaged in R & D in India per 1000 population is only 0.09, this figure being 
2.68, 2.97, 3.72 and 4.98 in the United States, FRG, USSR and Poland 
respectively.

4.1.3 Vigorous measures are being taken for the creation o f a sound 
sc ientif ic  and technological base in the country by m obil is ing adequate 
resources. This is evident from the fact that expenditure on R & D has increa
sed from a paltry sum of Rs. one crore in 1948-49 to about Rs. 450 crores in
1976-77. The expenditure on R & D, which was 0.23% of GNP in 1958-59 
has risen to 0 .6% of GNP in 1976-77. The expenditure on R & D as a percen. 
tage of GNP was 2.1 in UK (1972), 2 3 in the FRG (1974), 2.3 in the United 
States (1975), 2.5 in Japan (1975) and 2.7 in Poland (1975). Exclusive of 
defence R & D, the draft Sixth Plan o f India had envisaged an expenditure of 
Rs. 2500 crores on S & T, as compared to Rs. 1070 crores in the four years of 
the Fifth Plan (1974-78).

4 .1 .4  In this context, it may be pointed out that as the world  is 
structured today 95";, of all research is done in the developed countries. Six 
countries - the United States, U.K., France, Japan, USSR and FRG - account
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fo r  nearly 8 5 %  o f ail R &  D expenditure and 7 0 V0 o f R &  D m anpow er resou r
ces. In abso lute  terms, the U n ited  States supports more than 50%  o f the  
R & D performed in the w o r ld .  A b o u t  9 0%  o f the g iobal techno logy  trade  
takes p 'ace w i th in  the industr ia l w o r ld .  Of th is  more than ha lf is w i th in  the  
t ransna t iona l corporat ions. Both General M otors  and IB M  spend more on 
R & D than countr ies  l ike  India, Spain  and Republic  o f Korea com bined.

4 .1 .5  It is ev iden t tha t the  capac ity  for genera t ing  techno logy  w i t h in  
the coun try  has to be strengthened cons iderab ly  and v igo rous  steps taken fo r 
the  con t inua l im provem ent o f  tha t capacity . Trie q u a n t i ty  and q u a l i ty  of R &  D 
in a soc ie ty  depends upon the q u a n t i ty  and q u a l i ty  o f s c ie n t i f ic  and techn ica l  
personnel engaged in i t .  S ince the  to ta l  s tock o f  Ind ia 's  S &  T m anpow er is 
q u i te  small re la tive to  her pop u la t io n  and co rrespond ing  na tiona l needs, th is  
s tock  w i l l  have to  g ro w  at a fas ter rate part icu la r ly  in q u a l i ty  dur ing  the  
c o m in g  decades. If the  above ind ica ted  s ta t is t ics  and re la t ionsh ips  have any 
s ign if icance , then our na tiona l inves tm en t in s c ie n t i f ic  and technica l educa" 
t io n  and research m ust increase many fo ld  to meet the g ro w in g  needs o f  our 
soc ia l system.

4.2 A ttitu d e  tow ards post-graduate education  and research

4.2.1 Science and T e chno logy  are deve lop ing  too  fas t and so do the ir  
p o te n t ia l  app l ica t ions  bo th  in ex ten t and d ivers ity . The d iv e rs i f ic a t io n  o f  
s c ie n t i f ic  and techn ica l know ledge  in increasing im m easurab ly  and f ie lds  o f 
spec ia l isa t ion  no w  number is the order o f a thousand. It is obv ious  tha t i f  
p rope r ly  trained, engineers w i t h  pos t-g radua te  q u a l i f ic a t io n s  can fu n c t io n  
more fu l ly  than engineers  w i th  a bache lor 's  degree. It seems desirab le  to  
recogn ise  p u b l ic ly  and to  pub l ic ise  more w id e ly  tha t pos t-graduate  s tud ies are 
a normal part o f eng ineer ing  education . The unreasonab ly  res tr ic t ive  c o n c e p 
t io n  th a t  a bachelor 's  degree is s u f f ic ie n t  preparat ion fo r  m os t eng inee r ing  
w o rk  shou ld  no t be perpetuated. It is no t at all a happy s i tua t ion  tha t today  
o f  the  to ta l  S & T m anpow er em ployed in the pub l ic  sector R & D o rg a n isa 
t io n s  in the country, on ly  2 %  are doctora tes in eng inee r ing  and 12".' m aster 's  
degree holders. In the private sector, these f igures are 1"" and 9 %  respec
t ive ly .

4 .2 .2  A l l  these concerned w i t h  and invo lved  in l:,-d - . t ry  shou ld  
re v ie w  the ir  a c t iv i t ie s  to ensure th a t  they perceive and present p o s t 
graduate eng ineer ing  education and pos t-g radua te  engineers as matters o f  
v i ta ! na tiona l concern in the ir  o w n  right. A susta ined na tiona l programme 
shou ld  be launched to  s t im u la te  more w idespread unders tand ing  am ong  
employers  o f  tho nature and importance o f  the eng ineer ing  d im ens ion  and o f
the  potential benefi ts  to  them from  em p loy ing  pos t-graduate  engineers m a
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w id e  range o f ac t iv i t ies .  Em ploy ing  o rg a n isa t io n s  shou ld  rev iew  th e ir  salary 
and  career structures for engineer": to  ensure th a t  they adequate ly  re f lec t  a 
va lue  fo r pos t-g radua te  engineers ' c o n tr ib u t io n s .

4 .2-3  Post-graduate degree in eng inee r ing  and te ch n o lo g y  has been 
prescr ibed as the m in im um  q u a l i f ic a t io n  fo r  a ppo in tm en t as Lecturers in 
eng inee r ing  colleges. It should be made m anda to ry  to prescr ibe p o s t 
g radua te  degree as the m in im u m  q u a l i f ic a t io n  for rec ru itm en t to  many 
p o s i t io n s  in the eng ineer ing p ro fess ion  in industry , R & D o rgan isa t ions , 
E lec t r ic i ty  Boards, Public  W orks Departm ents , P & T, R a ilways, etc. I t  is 
t im e  to  do away w i th  the present p o l ic y  and p rac t ice  o f  rec ru it ing  g raduate  
engineers at the lo w e s t  levels (single p o in t  en try ) to many services including 
Railways, BARC etc. As an m cenhve  and mark o f  re c o g n i t io n ,  it shou ld  be 
m anda to ry  to give not less than tw o  extra increments  w heneve r pos t-g radua te  
degree hoiciois are (ecru iUni 01 the ion /es t 'ieve' where  the minin'mm qua ii f i  - 
c a t io n  prescribed Is a bachelor 's  deg.ee in eng ineer ing . A  su i tab le  num ber 
o f  advance increments should  also be g iven to doc to ra te  degree holders. Th is 
is inva r iab ly  done in advanced countr ies.

4 .3  O b je c tiv e s  o f  p o s t-g ra d u a te  e d u c a tio n , ru ra l te c h n o lo g y , e x te n 
s io n  s e rv ic e

4.3.1 In the l ig h t  o f  the numerous sugges t ions  on th is  theme the  basic 
o b jec t ives  o f post graduate eng ineering educa t ion  in a deve lop ing  co u n try  l ike 
Ind ia  can be stated as fo l lo w s  :

(1) deve lopm ent o f  spec ia l is t  k n o w le d g e  in spec if ied  f ie lds  o f
na tiona l relevance ;

(2- s treng then ing  of the a b i l i t y  o f  innova t ion , adap ta t ion  and
o p t im isa t ion  in the m atter o f  des ign  and deve lopm en t o f
eng ineer ing  systems ;

(3) tra in ing  in research m e th o d o lo g y  and rea l- l i fe  prob lem
so lv ing  ;

(4) s trengthen ing  the percep t ion  o f  the techno log ica l  resources 
and needs o f the coun try  and the  deve lopm en t o f com petence  
fo r techno log ica l  assessment fo r  a g iven  app l ica t ion  ;

(5) tra in ing  in com pe ten t hand ling  o f  p rob lems o f te c h n o lo g y  
transfer, w he the r from  a research labora to ry  to  a m anu fac tu r ing  
or u t i i i t y - in d u s t ry  cr from  one socia l fram ew ork  to  a n o th e r ;
and

(6) deve.opm ent o f s trong in te rac t ion  w i th  indus try  th rough  
sharing o f fac i l i t ie s  and expert ise  and th rough  so lu t io n  o f  
' • 'd ' is f i ia l  problems;.



A lthough  all the above six objectives could equally well apply to post
graduate education in a developed country the emphasis on the last three has 
to be much more in a developing country like India which does not have a 
w e l l -b u i l t  t rad it ion  o f technology generation and growth.

4.3.2 A lthough the problems of rural relevance are int imately  con
nected w i th  the lives o f three-quarter of the world 's population, they have 
been conventiona lly  v iewed as being outside the mainstream of S&T. These 
problems should be the leg itimate concerns of engineering and science. The 
set of trad it ional technologies which  the bulk of humanity had evolved over 
the centuries, and depended upon for its survival, has become increasingly 
inadequate in the contex t r is ing expectations, changed circumstances, in 
creasing populations and depleting resources. A t  the same time, the techno 
logies of the advanced countries seem to have become too demanding in their 
use of capital, energy, and non-renewable resources to become available to  
all sections of humanity-they appear to be inherently exclusive. T h iss i tu t ion  
in w hich  the traditional is invariably inadquate and the modern is largely inac
c e s s i b l e  can only  be overcome by the proliferation of alternative solutions 
through massive inputs o f S & T.

The problems of rural areas appear quite mundane, but they are certa inly 
not tr iv ia l. They demand the same vigour, sophistication, subtle ty and crea
t iv i ty  as is generally associated w ith  the technologies of the industrialised 
countries. From this po in t of view, the labelling of rural technologies as 
' low ' or 'p r im it ive ' represents a confusion over criteria. It has already been 
demonstrated that problems of rural relevance can be as sc ien ti f ica l ly  
challenging, in te l lec tua l ly  s t im ula t ing  and professionally sa t is fy ing  as other 
concerns of engineering science. Rural development centres are func t ion ing  
in a few  technologica l ins t itu t ions. This acriv ity should be encouraged and 
expanded in a big way.

4.3 3 Higher technologica l inst itu t ions would do well (o accept 
public service as one of their funct ions and extension service as a third 
d imension in addit ion to tra in ing and research. Extension service is to get 
into the real world, to learn the l ive problems, to get the feed back, to make 
the public aware of the ins t itu t ion  and its capabilit ies, to serve the society 
and to build  l inkages w i th  other developmental agencies. Extension service 
may cover se tt ing  up of service centres, f ie ld  services and cousultancy 
services both fo r large and small scale sectors and for rurai development. It 
may also cover setting up research parks w itn in  the campus or running p i lo t  
plants for the industry.
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Extension service in education system helps to bu ild  a tw o  w ay com 
m unication. to sell its products and to help the m ob ility  o f personnel in teaching  
research, industry and fie ld  activ ities. W ith  the present th rust on rural develop, 
m e n t  and the need for technical education system to involve itse lf more in 
these activ ities , it can be stated tha t the infrastructure availab le is o f such 
qua lity  that, given the orienta tion, it  w ou ld  no t be d if f ic u lt fo r the system as 
such to  involve itse lf more e ffec tive ly  in rural and com m unity services. The 
post-graduate ins titu tions can con tribu te  to  a great extent in the adoption o f 
necessary technology for rural and com m unity purposes by in tegra ting in the ir 
programmes pto ject activ ities suited to  these needs.

4.4 B ra in-dra in, d rop-outs, mode o f adm ission, scholarships

4.4.1 It has been stated tim e and again that on ly  students of the very  
best qua lity  should be adm itted to  post-graduate programmes. U n fo rtuna te ly  
the fa ilu re  on th is fron t has been alm ost to ta l and consequently the standards 
in most ins titu tions  have come down considerably. This is a serious m atter 
w hich w ill have far-reaching consequences on the fu tu re  technologica l com 
petence o f th is  country.

4 .4.2 The various v iew s expressed to the Committee showed tha t fo r 
a variety of reasons which include redundant and outdated courses, inadequate  
fac ilities , lack o f m otiva tion, long duration o f courses, lack o f recogn ition  and 
incentives, incompetent adm in istration o f the programmes, lack o f em ploym ent 
opportunities, etc., it has not been possible to  a ttract many b righ t young people  
fo r post-graduate education. For the same and s im ilar reasons, even those  
students w ho  jo in  these programmes leave sooner or later. The d rop-ou t rate 
has been 20%  to 100%  resulting in an enormous drain or resources.

According to  certain studies, about 25%  of the top engineerimg g raduat
es produced by some of our best in s titu tio n s  leave the country every year. 
Apart from  the physical and social costs o f brain drain tha t are usually com 
muted, an important dimension of the loss is the 'reverse transfer o f techno 
logy' th rough the m igration of such high q ua lity  manpower to  the developed  
countries. The loss of the potentia l fo r innovative  technology embodied in 
th is  sort o f brain drain is to be taken as a defeat o f the very purpose o f the  
high qua lity  technologica l education.

4 .4.3. Strong and firm  measures should be taken im m ediately to  
remedy the situation. Only brigh t and m otiva ted people should be adm itted  
to  post-graduate programmes. The fo llo w in g  measures are suggested:-

(1) A ll existing post-graduate programmes w h ich  have not turned o u t 
any qua lified  candidates fo r three years consecutive ly  and those programmes
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w h ich  were not able to  adm it five  candidates or 50?6 o f the approved intaka  
(w hichever is less) fo r three years consecutive ly in any ins titu tio n , inc lud ing  
the higher technolog ica l ins titu tes, should be w ound  up. However, in excep
tio na l cases where the demand is fo r a s im ila r number, th is  rule may not 
apply.

(2) Physical fa c ilit ie s  in in s titu tio ns  conducting  post-graduate pro
grammes should be considerab ly improved by g iv ing  them  support on the 
basis o f the revised norms suggested in th is  report (4.12).

(3) It is v ita lly  im portant to  ensure tha t on ly m eritorious and m otivated  
students are adm itted to  post-graduate  programmes. To achieve th is  ob jec 
tive , an aptitude test fo r graduates in engineering and techno logy—to be called  
GATE (Graduate A p titude  Test in E ng ineering)—should be held at the national 
level, tw o  or three tim es in a year at w ide ly  dispersed centres. The test shall 
be designed and adm in istered by an appropriate national agency identified  fo r 
the purpose. On the basis o f th is  test, a lis t o f those found e lig ib le  fo r 
adm ission to  post-graduate courses in engineering and technology should be 
pubiisned and made available to  a ll the concerned ins titu tions. In making  
adm issions to  these courses, the in s titu tio n  w ill  take in to  account the score  
obta ined by a candidate in the GATE together w ith  the m arks/grades/credit 
po in t average and any d is tinc tions  obta ined by him  in his previous academic 
career.

Those sponsored by industry or other in s titu tio n s  w ill  also be required 
to  appear in tne GATE and shou ld  fin d  a place in tne e lig ib ility  lis t to qua lify  
fo r admission in to  a post-graduate programme. Apart from  graduates in 
engineering, tnose w ith  AiVllE (p ius d ip lom a in eng ineering or ce rtifica te  in 
laDoratory training) or equ iva lent qua im ca tion  snouid be e lig ib le  for admission  
to  tne (jATE. Industry, E lec tric ity  Boards, PW Js, pub lic  and private  
sector undertaKings Railways, Posts and Telegraphs etc.' should be 
encouraged-d irectiy and ind irec tly  - to  sponsor candidates fo r post-graduate  
education in tne ir respective areas of interest. Residential requirements may 
be waived in tne case o f candidates sponsored by industry.

(4 ) This procedure fo r adm ission to the post-graduate programmes 
w ill obviate  the need for a candidate to  appear in a m ultitude  of entrance 
tests conducted by several in s titu tio ns , w ill im part an a ll-Ind ia  flavour to  the  
pattern o f adm ission in to  post-graduate programmes and w ill help to establish  
national standards w itn  regard to  tne qua lity  o f those w ho are eventually  
adm itted to these courses. In the conduct o f the GATE, su itab le  concessions 
considerations should be show n to SC/ST candidates as is done in the Jo in t 
Entrance Examination ^JEE) fo r adm ission to IITs.



(5) Admission to Post-graduate courses should be on an A ll- Ind ia
basis and should not be restr icted to local candidates. Wherever necessary 
and possible, admission to any one course may be increased to 5 0 % more 
than the  approved intake. However, in all such o:v;es the overall Post 
graduate intake should be w ith in  the to t" '  prescribed for the
ins t itu t ion .

(6) Post-graduate scholorships for ME fvlTech should  be enhanced 
from  the present value o f Rs. 400 por month to Rs. 600 - per month. A ll 
candidates admitted through the GATE would be e lig ib le  to get the scholar
ship. However, sponsored candidates who get their salary from the 
sponsoring  agency w ou ld  get only 75",, of the './ Hue o f the scholarship.

[1) Fellowships ioi doctoral aspirants snouid oe raised from the 
present value of Rs. 500 - to: f i rs t year Rs. 700 per month, second year 
Rs. 800 - per month and th ird year Rs. 900 - per month. The fe l lowship  
value should be enhanced by Rs. 50 - after submission of the thesis and 
should be continued fo r 3 more months or t i l l  the viva is over, whichever is 
earlier. There should be uniform ity  in the fe llowships awarded by various 
agencies.

(8) Values of all scholarships fe l lowships should be reviewed once in 
every three years.

4.5 Courses and th e ir s truc tu re
4.5.1 The structure and course requirements of the exist ing program

mes have already been explained in section 3.2. The one-year post-graduate 
diploma course which was recommended by the Thacker Committee primarily 
to meet the requirements of industry has not been found to be popular and 
successful in most of the institutions. Even the industry oriented pos t
graduate degree programmes which were introduced in some of the ins t i tu 
tions w i th  support from UNESCO have not been effective. Many feel that the 
duration o f two-years for an ME MTech programme is too long and that this 
is one of the main reasons for its unpopularity. Trie exist ing courses and 
their structure came in for a lot of c r it ic ism  from aii sections. The curricula 
and syllabi of most of the post-graduate courses have not been revised for 
years.

4.5.2 There was near unanimity that the one-year post-graduate d ip 
loma course need not be offered as a regular programme unless such a course 
is specifically asked for and paid fu l ly  by the interested agencies.

iAI E C. -4
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As far as post-graduate degree is concerned there was a pervasive 
v iew  that the 2-year programme is too long and could be shortened w i th o u t  
sacrif ic ing quality or content. The general feeling was that all !VIE M Tech 
programmes should be of three semesters duration consisting o f tw o  some re rs 
r igorous course work inc lud ing  core and elective subjects and one semester 
of dissertation work.

4.5.3 Broadly speaking, the ME MTech curriculum sho?.i!'i have a 
course content of

(1) 30 to 50"/,', core area subjects

(2) 50 to 70%  optional area subjects and

(3) Dissertation on live problems or on topics in emerging a-cas.

The course work may have a total credit units of 35 to 40 and the dissertation 
2o to 25 credit units. Most of the course work should be at a level beyond 
the normal bachelor's degree and no credit should be given for make-up 
courses or fo r broadening in undergradute courses outside the major fieid.

The d issertation should offer an opportun ity  for the candidate to engage 
in a creative and self-learning experience, tt should be either design oriented 
or project oriented. The theme for the dissertation should be decided 
w ith in  four weeks after admission, so that the th ink ing  on and preparation 
for the dissertation would  start r ight at the beginning. The topic of the 
dissertation should as far as possible be trans- d iscip linary in nature. In any 
case, there should be tw o  guides -one being preferably from industiy to 
evaluate the dissertation. The concept of jo in t  guides can have a very 
positive impact on the post-graduate education system and hence should be 
encouraged. Unless the dissertation work is properly supervised and q rde d ,  
it may turn out to be neither good research nor good engineerlnq.

4.5.4 The ME/MTech programmes should be offered in suitable 
modules w ith  credit system. The candidate may be allowed to  complete the 
degree in a span of tw o  to three years (mainly tor sponsored candidates). The 
scholarships w i l l ,  however, be given only for the prescribed duration of three 
semesters. This restructuring of ME/MTech programmes should be undeitaken 
as a matter of urgency in close collaboration w ith  people from industry, R & D 
organisations, and others concerned. It is also necessary to set up Post
graduate Curriculum Development Centres to revise, redesign and -j:; d t ■ rite 
curricula of p o s t-graduate programmes on a continu ing basis as pf; +i -■ ,• hove 
suggestions.
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W i :i :c restructuring the ME MTech programmes, it should be clearly 
rememoa;•-jci toat they are to prepare persons of high quality and calibre for all 
engineering functions including design, development, technology assessment 
and transfer, management, research etc. An individual departm ent/ ins t i tu t ion  
may w ish to emphasise one or more of these funct ions depending upon the 
kinds of f.icuiry, students and fac il i t ies it has.

A;: ME MTech students should be required to work for the ins t i tu t ion / 
department at least 3 hours per week in the form of assisting in tutorial work, 
laboratory development or under-graduate project supervision.

4.5 5 Doctoral work should certainly be regarded as preparation for 
the hignest levels of creative leadership in all areas of engineering practice 
including teaching and research, and efforts should be made to expand the 
fac i l i t ies  'm J opportunities for increasing the numbers of engineers who w ish
to take the doctoral degree.

The m'n imum duration for doctorate after ME/MTech should be tw o  
years of full tune study and research. However, some people felt that the 
existing system of a llowing BEs/BTechs to go d irect ly  for doctoral work in 
exceptional and deserving cases should continue, in which case, the m in imum 
duration for doctorate shouid be three years. In either case, fe l lowship  wou ld  
not be pa;d for more than four years.

4 5 6 AH aspirants for doctorate should invariably go through some 
advanced courses relevant to the area o f research. "Candidate based" 
Doetjra ! Committees should assess the candidate's competence and identify  
his deficiencies. The candidate should be required to pass a w rit ten  examin
ation in the course subjects and in the sub ject matter of his thesis. The 
course work for doctoral programmes should be revised and updated every 
year. All doctoral aspirants should be required to put in 4 to 6 hours of 
work per week in assisting the academic programmes of the department/ 
ins t i tu t ic  :.

A crit ical aspect of the doctoral requirements has to be the thesis which 
should p iov ide an important creative experience to the students. Indeed, the 
successful completion of this creative experience makes the doctoral progra
mme a valuable career preparation; the creativ ity  thus encouraged can be 
turned to <;ny aspect of engineering profession as well as research itself. 
Innovation, social practical relevance and o r ig ina l i ty  should be the hail-marks 
of doctor;:! WO: I;
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The polic ies for recognising supervisors fo r gu id ing  doctora l candidates 
should be made uniform. There are w ide d ispa r it ie s  at present.

4.6 Emerging areas
It is w e ll known that many of the exist ing post-graduate  degree p ro 

grammes are out-dated and stereotyped. They have also p ro life ra ted  ou t of 
all proportions. The same courses are being offered by to o  many ins titu tions .

Alm ost alt sections of the people whom  the C om m ittee ta lked  to, 
emphasised the need to w ind  up many o f these courses in the manner they are 
offered now and to  introduce new courses in the em erging areas some of 
which  are mentioned in the Annexure XI. W herever possible, a ttem pts may 
be made to redesign the exist ing courses to inc lude re levant and emerging  
areas. Narrow and fu t i le  defin it ions of d isc ip lines are dangerous. Care 
should be taken to  see that interdiscip l inary areas do no t become independent 
areas. In te rd isc ip l inar i ty  has become a h ighly complex process invo lv ing  a 
large number o f specialists from essentially d iffe ren t d isc ip lines. Gone are 
the days when i t  was possible to be s imp ly  a c iv il engineer or a mechanical 
engineer I

4.7 C rite ria  and po licy  fo r s ta rtin g  new  courses, im pact o f post-
graduate programmes on under-g raduate  edu a tion

4.7.1 Among the many suggestions on th is theme w e re : a il institutions  
should be a llowed to start post-graduate courses; ne ighbouring  institu tions  
should not be a llowed to offer the same courses; post-graduate courses should, 
be concentated at a few  selected places; a number o f reputed ins titu tio ns  should 
be ident if ied for development as Centres o f A dvanced ’Technology and asj 
nuclei of regional technological development; no new post-graduate  course^ 
should be introduced w i th o u t  strengthening and conso lida ting  the o ld  ones! 
lecture-based (as d is t inc t from laboratory-based) post-graduate courses shou ll  
be offered in small colleges; concentrating post-graduate courses on ly  in I  
fe w  centres w ou ld  impede the grow th  of other centres o f education an| 
tra in ing etc, etc.

4.7.2 In v iew  of the l imited resources availab le  and also the need tq
j

maintain high standards, sanctioning of new post-graduate courses has to N 
done w i th  utmost care. The main criteria should be :

(1) The courses should be need-based and o f nationa l relevance 
They must be in emerging areas.

(2) For a fe w  years to come, post-graduate courses should be introi 
duced only in established inst itu t ions which  have already proved the ir compe
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tence, w hich  have developed an industry culture, and w h ich  have cult ivated a 
trans-disc ip l inary and trans-organisational approach to research.

(3) Under no circumstances should further proliferation of existing 
programmes in conventional or irrelevant areas be permitted. Empire 
bu i ld ing  w ith in  institutions and between inst itu t ions should be discouraged.

(4) As far as possible, courses should be sanctioned only on all-India 
basis and not on local considerations.

(5) Neighbouring inst itu t ions should be encouraged not only to 
conduct post-graduate Programmes jo in tly, but also to share jo in t ly  facilit ies 
such as faculty, library, equipment etc.

In his report submitted to British Parliament in January 1980, Sir 
Montague Finniston has recommended among others that "regional consortium 
arrangements should be set up to link several academic departments in a region 
in order that between them they can sustain a range of MEng. courses for 
their s tudents".

4.7.3 Post-graduate activ ity  is a logical sequel to a well-developed 
system of under-graduate courses in an ins t itu t ion. It has certainly a positive 
impact on the standards of under-graduate courses. Post-graduate courses 
should not be developed at the cost of under-graduate courses. The effects of 
the former should percolate to and strengthen the latter. Therefore, on a long- 
range basis, all inst itut ions should receive support and encouragement to 
enter the post-graduate f ie ld  depending upon their ab i l i ty  and interest. In 
ins t itu t ions  where post-graduate work has not yet been initiated, research 
projects in selected areas may be sponsored in order to create an atmosphere 
of higher academic work and to enthuse the staff. Simultaneously, infra
structural fac il i t ies in these inst itu t ions should be improved.

4.8 Faculty
4.8.1 Next to the student body, the facu lty  is the most important

factor in assuring the success o f  any engineering education programme. 
Technical competence, sc ien tif ic  understanding, creative ab i l i ty  and humanis
tic w isdom  are required - particularly for teachers at post-graduate level. To 
quote from  Grinter Report on Evaluation of Engineering Education in the 
United States : "D is t ingu ished  faculties are far more important to the
advancement of engineering education than details of curricula or m agn if i
cence of fac i l i t ies " .

4.8.2 In the course of the Committee's work, teachers came in for 
sharp crit ic ism almost from all sections - including teachers themselves,
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Instances of indifference and incompetence. ‘ tsr.orrect attitudes and inadequate
aptitudes etc. were profuseiy cited. It was also pointed out that a tendency 
to inbreeding even in our national inst itu t ions has brought down the calibre 
of teachers and the level of post-graduate education.

M ob il i ty  and exchange of faculty between academic institutions, R & D 
organisations and industrial establishments should be encouraged to prevent 
inbreeding. To fac i l i ta te  such free m ob il i ty  and exchange of personnel, the 
existing rules and regulations regard'ng inter-organisational deputation etc. 
should be modif ied and liberalised. Industrial experience should be prescri
bed as an essential qualif ica tion for teaching positions at post-graduate 
level. The UGC has recently prescribed industria l train ing as compulsory 
qualif ication for teaching positions in engineering colleges in all universities.

4.8.3 Possession o f a doctorate degree or equivalent qua li f ica t ion  
representing an advanced level of intellectual a tta inment and creative endea
vour should be made a pre-requisite for post-graduate teaching. Continued 
up-grading of post-graduate faculty should be ensured through sabbatical 
leave, summer institutes, refresher courses, creative research, consu lt ing  and 
industrial experiences etc. Continuing studies are as important for eng inee 
ring faculty as for engineers in industry and eleswhere. This should be made 
compulsory mandatory. Educational inst itu t ions, engineering profession, 
industry and government should jo in t ly  develop a variety of programmes 
designed to enhance the development of eng ineering faculty  members as 
practising engineers through the effective use of study leave, sum nor 
training, consu lt ing  and research opportunities.

4.8.4 The recruitment to teaching positions at all levels should be 
made only on an all-India basis after close scrutiny of the competence and 
qualifications of the candidates vis-a-vis the prescribed job requirements1 
TA/DA should be given to all those who are calied for interview. A p p ro 
priate screening techniques and recruitmant procedures should be adopted to 
ensure selection of persons of the highest calibre.

4.8.5 A  rigorous 'staff appraisal scheme' (th is is d if feren t from con
fidential reports) to assess the teachei annually in the area of teaching, 
laboratory work, research and publications should be introduced in every 
post graduate inst itu t ion. Staff appraisal records should be looked into at 
every stage of promotion. Teachers should also be asked to evaluate them 
selves through self-assesment schemes Appropria te  merit p romotion 
schemes should be introduced in engineering coiieges inst itu t ions. It is 
understood that Me UuC hns reoe/wv ni-.wwred a comprehensive merit 
p iomotion scheme
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com m ittees of departments inst itu t ions at post-graduate level. Establishment 
o f S tudent Affairs Committee o r t r e i i k e )  consisting primarily of students 
research sch)lars, to discuss academic issues should be encouraged.

4.9 Maintenance o f aqipment
4.9.1 In almost all pest-graduate institutions, including institutions 

of national irtportance. many items of costly and sophisticated equipment are 
neither mairtained nor utilised properly The position is the same in many 
o f the R&Dorganisations. The main reason is that the staff are not trained 
to handle s iph is t'ca tcd  equipment. This is also part of the poor maintenance 
cuiture  o f th; country.

4 .9.2  It is necessary to introduce some sort of standardisation in the 
procurem ento f equipment. The p eseni practice of gett ing too many types 
o f the same item of e.-juo neni i /o r ,  many d ifferent countries s/iou'd be 
discouraged.

4 .9.3 A specialist cadre of maintenance technicians engineers should 
be bu i l t  up aieast on a regional oasis. Experience and competence should be 
the criteria for recruitment to this cadre. People recruited to tn is cadre 
should, wheiever necessary, be sent abroad for training. They should also 
be given prooer status and adequate scaies of pay comparable to those of 
o ther speciaists.

4 .9.4  Meanwhile, a small team of competent instrument mechanics 
experts shoud be asked to examine t i e  sophisticated equipment now lying 
idle in the various post-graduate inst itu t ions w ith  a v iew  to set tna.n right. 
If i t  is necesiary to import spares, tn is should be done as a matter of urgency.

4 .9 .5  It is aiso necessary to create in some of our institutions an 
in fra-structur? for train ing in the instrumentation area w ith  particular 
reference to epairs and maintenance of sophisticated equipment. Institutions 
l ike  the IITs md RECs should ensure that they are capable of maintain ing and 
repair ing ther own equipment arid those of others in that region. In this 
endeavour, t iey should co-operate w ith  the CSIO and also w ith  the Regional 
Sophisticate! Instruments Cen ies (RSICs) set up by the DST and the 
Unive rs ity  Strvice and Instrumentation Centres (VSICs) established by the 
UGC.

4 .9 .6  instrumentation is becoming more and more complicated and 
soph ist ica te ! incorporating latest technologies. In recent years the develop
ment of reseirch has increasingly involved synergistic action, necessitated
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mainly by the fact that huge and costly fac i l i t ies  and equipment are in d is 
pensable to carry out research in many new areas such as oceanography, 
information processing, remote sensing, natural resources surveying etc. In 
v iew  of the l im ited  resources and to fac i l i ta te  proper maintenance, it is 
advisable to create centralised facilit ies at a few  Centres of Excellence 
identif ied for advanced research in these emerging areas. A  beg inn ing  in 
this regard has already been made in the IITs.

4,10 R esearch

4.10.1 It is clear that there is a g row ing  R & D funct ion  in eng ineer
ing education especially at post-graduate level. There should be the fu l les t 
possible in tegra tion of research w ith  the edcational purpose. Post-graduate 
programmes can survive only on a strong R & D base. Unfortunate ly , 
research in post-g iaduate  inst itu t ions is not doing as well  as i t  ough t to : 'The 
precise extent to w h ich  research workers are wasting  energy in repeating
experiments tha t have already been made is d if f icu l t  to es t im a te ...........  It is
indeed more than possible that half the energy expended in experimental 
research is dissipated in useless repetit ion'. This excerpt from the ed ito ria l 
of Nature dated 15-12-1 928 (i.e. 52 years ago), holds good even today as far 
as research in the post-graduate institutions in India is concerned. A good 
amount of research work going on in the country is w i th o u t  rev iew  and 
accountabil ity.

4.10.2 Another important aspect is that u n fo r tun a te ly—for h istorical
reasons science and technology has so far developed in India under Western 
perspectives. M ost of our ins t itu t ions including the higher technolog ica l 
institutes, carry out research on borrowed ideas and on problems w h ich  are 
to ta lly  out of context. Fashion-oriented research gets quick recognition. It 
was reported tha t the foreign examiners did not understand and appreciate 
theses on Indian problems. The Committee wou ld  like to emphasise tha t the 
main aim of research should not be to publish papers, or to act as cheap 
scientif ic labour for just monitoring data for global projects of the a ff luent 
countries, but to produce something useful and relevant to th is  country. On 
this issue F inniston Committee's recommendation to the Brit ish Government 
is : Academic research in engineering departments should emphasise work
done in a context o f economic purpose’ .

4.10.3 There is urgent need to take deliberate action to prevent 
enormous wastage of resources on repetit ive and irrelevant research p ro jects . 
Some inst itu t ions have done well in undertaking sponsored research projects 
and consultancy projects. This culture should be developed w i th o u t  d e tr i 
ment, of course, to the academic and training duties comm itment of the 
i nst i tu t ion.
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4.10.4 The institutions should be a llowed to charge sponsored 
research projects. Consultancy should be encouraged and regulated on the 
basis of pre-determined norms. W hile  the emphais should be on institutional 
consultancy, individual consultancy should also be allowed especially when 
inst itu t iona l facilit ies are not utilised. However, it should be ensured that 
individual consultancy facil i t ies are not misued. The money earned from 
sponsored and consultancy projects should be u ti l ised for developing the 
research capabil ity  of the institutions. Industria l consultancy should not be 
confused w ith  routine testing and analysis, w h ich  should be discouraged.

4 .10.5 Multid iscip linary, trans-d isc ip l inary and transorganisational 
research w i th  emphasis on design and development should be encouraged at 
master's, doctoral post-doctoral levels. The projects should have academic 
and industrial elements. They should aim at developing instruments, 
evolv ing new technologies and solv ing problems of the industry and R & D 
organisations. The post-graduate projects should as far as possible be 
sponsored and or techno-economic oriented.

4 .10 .6  There should be mere and more of Indian case studies and 
these should be published. Problems of industry should be documented and 
d istr ibuted to  post-graduate inst itut ions on a continu ing  basis. It is suggest
ed that a national level R & D News Letter ( like the Employment News) 
should be published regularly g iv ing information on research projects at 
master's, doctoral and post-doctoral levels fo r the benefit of post-graduate 
institutions, R & D organisations and industry. It may be a good idea to 
organise an A l l  India Conference on post-graduate projects and to document 
these projects area d iscip line-wise atleast once in tw o  years.

The culture of post-doctoral research needs to be considerably deve lop
ed and strengthened.

4.11 Sponsored research s ta ff :

4.11.1 A few  post-graduate ins t itu t ions undertake a large number of 
sponsored research projects which are sponsored by the Government depart
ments, public and private sector undertakings etc. Add it iona l s taff of good 
quality  and calibre are required to be recruited by these ins t itu t ions to do this 
work. Since these staff are recruited temporarily for sponsored research pro
jects, they are not elig ible for the various service benefits such as medical 
leave, g ra tu ity  etc. which other employees o f these ins t itu t ions get. Because 
of this s ituation, these institutions find  it d i f f icu l t  to get competent staff to 
look after the sponsored research projects. Even those who are recruited 
feel insecum and unhappy since they are d iscrim inated against.

M.E.C.— 5
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4.11.2 it has been suggested that those ins t itu t ions which have the 
competence to undertake research projects sponsored by outside agencies 
should be permitted to recruit and maintain a core o f competent sc ien tific  
staff, in the area of their expertise on a permanent basis w ith  all service 
benefits. Tne expenditure in. tnis regard should of course be a charge on the 
cost of the various projects and should be collected from the sponsoring 
agencies. It has already been suggested elsewhere in this report (4 .10.4; that 
these institutions should be allowed to raise funds by charging the 
sponsoring agencies ( inc lud ing Government departments) 133 pa, -cent of the 
cost of the project.

4.12 Norms o f assistance to  post-graduate in s titu t io n s  :

4.12.1 One very serious deficiency of the post-graduate system in 
India is that the post-graduate courses in engineering and technology have 
been conceived narrowly, purely in terms of setting up of academic courses 
rather than fostering side by side the related R & D. Research activ ity  cannot- 
should not- be divorced from post-graduate education. But this aspect has 
been largely neglected as is evident from the meagre norms of assistance 
hitherto given to these institutions.

4.12.2 It has already been pointed out (3.8) that the physical fac il i t ies 
available in many of the inst itu t ions are deplorable and that one of the main 
reasons for th is is the poor norms for provid ing assistance to these inst itut ions 
for introducing , conducting post-graduate programmes. These norms (placed 
at Annexure XII) were laid down in the 1 960s and have now become to ta lly  
unworkable particularly in v iew  of the high rise in prices of equipment and 
materials. VVnen these norms 'were o r ig ina lly  prescribed, post-graduate 
studies were unfortunately regarded as an ou t-g row th  of and marginal support 
to under-graduate studies rather than post-graduate programmes in their own 
right. This is evident from the rather meagre and marginal assistance that 
was given-and is s ti l l  being given-to conduct post-graduate courses. Conse
quently, post-graduate activ it ies remain under-nourished and ineffective in all 
these institutions. The courses have remained simple academic exercises, 
unable to generate adequate R & D activ it ies which are absolutely necessary 
to train competent engineers in areas of design, development and innovation. 
According to a document presented to the NCST in 1979, the annual invest
ment in R & D in the U G C sector was only about 1.5% of the total S & T 
investment in the country,

4.12.3 A review of these norms was suggested in February 1979 by a 
Committee appointed by the Post-graduate Board, These revised norms are 
reported tn  be sti l l  under consideration of the Government
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It is necessary to take a closer look at this problem.

4 .12,4  N o n - re c u r r in g  i te m s

(1) B uild ings: Fro.n t' la  existing norms at Annexure XII it is clear
that no build ing grants were given when post-graduate courses were sanc
tioned to institutions at d ifferent points of time. Over the years, this has 
resulted in a large number of inst itu t ions offering several post-graduate 
courses, when they do not have adequate space even to run their under
graduate programmes. A number of older ins t itu t ions do not have even a 
proper seminar room w ith  necessary facil i t ies. This is really a pathetic 
s ituation.

It is necessary that whenever new post-graduate courses are approved, 
the space requirements including reasonable residential accommodation for 
faculty, should be taken into account for funding.

(2) Equipment : The norm for equipment is Rs. 1.5 lakhs per couise.
In April 1976, the expenditure Finance Committee modif ied th is to Rs. 3.5 
lakhs per course for equipment, library and buildings. This is to ta lly  inade
quate.

W hile  providing equipment facilit ies, the emphasis should be on creating 

core rather than specific facili t ies. Whenever new courses are approved, a 

ce il ing of Rs. 5 lakhs per course may ordinarily be applied for equipment 
( inc lud ing  furniture). The new couises should be suitably incorporated 

w ith  and into the existing programmes Specific equipment fac ii ites may be 
provided in exceptional cases under a ceil ing of Rs. 2 lakhs based on specific 

research proposals. While considering such proposals, the credentials of the 
investigators (past and promise) should be carefully examined.

Every post-graduate institution should be provided w ith  a mini computer 

at a cost of Rs. 5 to 15 lakhs. Post-graduate inst itut ions should make the 

best use of the various national regional fac il i t ies such as the Regional 
Sophisticated Instruments Centres (RSICs), Regional Computer Centres etc. 

set up by the Government of India.

The IITs shouid a llow  other inst itu t ions to use their computers on a 

non-commeicia i basis It is also important to use computer time rationally. 
Now  a lot of is being wasted
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(3) L ib ra r y :  In v iew  o f the trenmendous explosion of knowledge and

the very high cost of books, back volumes etc. particularly in specialised 

fields, it is essential to provide a non-recurring grant of Rs. 10,000 - per 

course subject to a maximum of Rs. 40,000  - fo r more than four courses.

A  number of older institutions have hopelessly inadequate l ibrary 
fac il i t ies. Library build ings should be as far as possible independent build ings 
and support for this act iv ity  should be on a p rior ity  basis. Since it is d i f f ic u l t  
to segregate under-graduate post-graduate demands, it is suggested that in 
the institutions where post-graduate courses are conducted, a space of a tleast 
2000 sq.m. for a total student population of one thousand should be sanc
tioned. In metropolitan cities, where a large number of people from industry 
use the library, the space may be increased to  2500 sq.m.

The library o f every post-graduate inst itu t ion should have alteast one 

xerox machine, one m icro-f i lm  recorder and other audiovisual aids. An ou t
r ight grant of Rs. 1 lakh should be provided for this purpose. It is suggested 
that a regional sc ien t i f ic / techn ica l f i lm  l ibrary be located in each Regional 
Engineering College.

Books and journals are very costly. In many ins t itu t ions unnecessary 
journals are ordered and also imported. This aspect should be carefully  
examined. Departmental l ibraries should only  supplement and complement 
the main library. It was suggested that a single central agency may be asked 
to  import all foreign journals.

Efforts should be made to cu lt ivate l ibrary culture. In troduction of 
library projects should be encouraged. In ter-l ibrary loan scheme should be 
strengthened. Libraries should be kept open in the evenings and on holidays. 
A t places like Oxford, l ibrary books are never loaned. However, the l ibrary 

is kept open throughout.

4.12 5 Recurring Items :

(1) Teaching s ta f f :  The provision for teaching staff should be
based essentially on a department ins t itu te  basis rather than on a particular 

course only. The work load of existing staff  should b? f i rs t  ol ;t!l weighed

before staff  is sanctioned for a new course.
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The existing norm of provid ing one Professor and one Assistant Professor 
Reader per courae appears to be satisfactory. Obiviously, it is not meant 

that only these tw o  teachers w ou ld  run the proposed course. Other faculty 

members also are expected to help in conducting the programme.

However, in v iew of the high degree of specialisations involved in 
many areas at post-graduate level and since the faculty  cannot be expected 
to be pro fic ient and up-to-date in all these specialisations, it is necessary to 

provide adequately for lectures by v is i t ing  professors experts from outside 
( industry, national laboratories etc.). For th is purpose, a provision of 

Rs. 5000 - per year per course at the rate of Rs. 100 - per lecture should be 
provided. Moreover, if for any reason an ins t itu t ion  is not able to f i l l  a 

particular post-graduate faculty position for the most part of the academic 

year, it should be allowed to invite  v is i t ing  faculty experts from outside to 

deliver lectures. For making payment to them, the ins t itu t ion  should be 
a llowed to incur an expenditure of upto Rs. 5000 - per year per vacant faculty 

position.

2) Supporting s ta ff : A t present supporting staff are provided
under a ceil ing provision of 15 % of the expenditure on faculty. However, 
in deciding the admissible expenditure, this is taken (or interpreted atleast by 

the auditors) as 15 % of the actual expenditure on faculty  in position. Thus, 
if any facu lty  positions are fu l ly  or part ia l ly  vacant in a year, the admissible 
expenditure on supporting staff gets considerably reduced. This causes 
problems in creating and maintain ing necessary supporting staff.

The insit i tu t ions should be a llowed to incur an expenditure of upto 
20%  of the notional expenditure on sanctioned teaching facu lty  (not 20 per 
cent of the actual expenditure on faculty  in posit ion) on supporting staff 
( includ ing Ciass IV staff, if necessary).

The recurring 100 % assistance for post-graduate courses (on faculty, 

supporting  staff, l ibrary etc.) was until recently being sanctioned under plan 
account on a 5-year basis. Hence, the post-graduate faculty  and supporting 
s ta ff  especially in non-Government inst itut ions were not being categorically  
declared to be elig ible for service benefits such as pension, gratuity provident 
fund etc. as are applicable to the staff of undergraduate courses under State 

Government Grant- in-aid provisions. These uncertainties have affected the 
morale of staff and then service condit ions.
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Since non-plan provisions have been approved w e f .  1979-80 for 
meeting the recurring l iab i l i ty  in respect of the on-go ing  post-graduate p ro 
grammes, the Central Government should advise the State Governments to 
extend retirement and other service benefits as per State Government rules to 

the staff of post-graduate programmes also.

(3) M ain tenance C ontingency g ran t : The present norm of

Rs. 1000 - per s tudent for consumables, contingencies etc. is incredibly low, 

when one considers the high standards the post-graduates are expected to 

maintain particularly in their pro ject dissertation work. Several projects require 
computer time, which  is very costly, and have often to be abandoned because 

of the restriction on expenditure The costs of laboratory consumables, labour 

charges etc. for specialised w o rk  have also gone up

It is suggested that the maintenance provision should be raised to 

atleast Rs. 3,000 per student per year for ME M Tech. and Rs. 4 ,000 per 

student per year for doctoral candidates. This contingency grant may also 
be given to teachers (other than students) registered for ME, M Tech. and 
doctoral programmes.

The research scholars should be allowed to attend conferences w ith in  
the country using the money from the contingency grant. Such expenses 

should not exceed Rs. 750/- per year foi an M Tech student and Rs, 1,000 
per year for a doctoral candidate.

(4) L ib ra ry : In view' of the large i net case in specialised technical

books and publications, the ever increasing range of new subjects, the large 

number of electives to be taught, the considerable amount of references 

needed for study, research and thesis work, and the large number of per iod i
cals and journals to be subscribed to, an amount of Rs. 10 000 per course 

subject to a maximum of Rs. 30,000 for 3 or more courses, should be 
provided as recurring assistance for library.

4.12.6 A  summary of the revised norms suggested above is placed at 
Annexure XIII. it is emphasised that recommendation of grants for any new 
post-graduate programme should be based on the overall post-graduate 
activ it ies of the departments concerned and not on a narrow truncated basis 

of specific post-graduate course courses i,.;oposed :>v an institute, as has 
been happening so far
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4.12.7 While it is necessary to undertake in a phased manner the 

need-based consolidation of all post-graduate inst itu t ions including moder
n isation of laboratories and replacement of obsolete equipment, it is s trongly 
recornmeded that such need-based consolidation  be undertaken on a priority 
basis in selected institutions'departments, which, despite poor funding, have 
proved their merit by their past performance.

These institutions, departments should be subject to close scrutiny by 
competent V is it ing Committees w ith  a v iew  not only to consolidate, but also 
to identify  excellence they have by now  achieved in emerging areas o f  
national relevance and to promote them as Centres of Excellence/Advanced 

Studies. These centres should be adequately supported fo r studies/research 
at advanced level in the identif ied area. They should serve as nuclei fo r 

technolog ica l development in their respective regions. A provis ion of Rs 20 
crores may have to be made for this purpose during the Sixth Five Year Plan 
(1980-85). If need be, even foreign technical assistance, aid may be 

resorted to for this operation. These centres should normally become self- 
supporting w ith in  5 years after their establishment. Doctoral and p ost- 

doctoral fe l lowships should be instituted in these ins t itu t ions  on a regular 
basis.

4.13 Funding pattern, resources and fin an c ia l Im p lica tions

4.13.1 A t present there is nc centralised authority fo r funding post
graduate courses in engineering and technology offered by various agencies. 
Of course, the funds come out of the Plan a llocation given to the M in is try  of 
Education under technical education schemes. However, the financing 
source varies according to the status and a f f i l ia t ion  of the institutions. This 
has created lots of problems particularly to University Departments under 

the control of the UGC.

4 1 3  2 A t present funding by the UGC fo l low s  more than one pattern. 
The first category would  cover ins t itu t ions like B H U -- IT  and the IlSc 
Bangalore, where the UGC gives maintenance and development grants. No 
one also shares the cost.

Technological universities such as PAUT Madras, Jadavpur, Roorkee 
etc. set up by the State Governments come in the second category. In these 
cases, the UGC gives only development grants during a Plan period, the 

maintenance grants coming from the State Governments. Recurring l iab il i ty
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arising from  the UGC assisted development is taken over by the State 
Governments after the Plan period. Norms prescribed by the Post-graduate 

Board may not s tr ic t ly  apply in these cases, they may be used by Assessment 

Committees.

In the th ird category come universities (other than exclusively techno
logical universities) having Departments of Engineering and Technology in 
addit ion to other faculties. The UGC grants to such Departments of 
Engineering are normally regulated by norms prescribed by the Post-gradu- 

ate Board.

4.13.3 The average post-graduate out-turn  in the years 1976-78  was 

2686 (3.1.1). This can be classified as below  : —

1. IITS 913

2. RECs 282

3. Govt. Colleges 193

4. Non-Govt. Colleges 245

5. Single facu lty  institutions 83

6. University Institu t ions
(including lISc Bangalore) 970

2686

The out-turn under item 6 can roughly be sub-divided as fo l low s  in 
accordance w ith  the three categories of UGC fund ing referred to in para
4.13.1 above :

(a) f i rs t  category 300

(b) second category 450

(c) third category 220

Serials at 1, 2, 5 and 6(a) are fu l ly  supported by the Government of 
India UGC as the case may be and account for 1578 post-graduates. Serials 
at 3 and 4 are fu l ly  funded for post-graduate courses only by the Govern

ment o f India and account for 438 post-graduates. Serial 6 (b) stands on a 
better foo t ing  v/s-a-v/s 6(c), though in both cases the UGC grants are Plan 
period grants only.
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4.13.4 The special d if f icu l ty  of the inst itu t ions at 6(c) in gett ing 
grants from the UGC system was h igh l igh ted  by a number of people. It is 

clear that a substantial part of post-graduate out-turn  is from inst itu t ions 

receiving grants on a continuing basis from Central sources. If inst itu t ions 
fa l l ing  in 6(b) and 6(c) are not to suffer in comparison, then the financial 

support from Central sources (Govt, of India/UGC as the case may be) should 
be on a continuing basis and not l im ited to  Plan periods only.

The IlSc having much in comparison w ith  the IIT system rather than 
w ith  any other system administered by the UGC, should r ight ly  come under 
the M in is try  of Education and be dealt w i th  in exactly the same manner as the 
IITS In fact, the Chairman and the D irector of the IlSc are members of the 
Council of IITS.

If IlSc is taken away, the remaining UGC funding for technical educa
tion becomes a small portion of its total budgetary operation, namely, about 
Rs. 3 crores out of Rs, 75 crores. It is also a small portion o f the total 
Central Government spending on engineering and technology. The Min istry 
spent Rs. 26 crores on the IITS, Rs. 7 .5 crores on RECs and Rs. 1.5 crores on 
grants for post-graduate courses in 1979-80. The total budget fo r  technical 
education in the M in is try  in 1979-80 was of the order of Rs. 48 crores.

Having regard to these, the funding for technical education (includ ing 
post-graduate programmes) in the State Technological Universit ies and 
University Dapartments may become the d irect responsibil ity  of the Ministry. 
Only the funding in Central Universit ies may perhaps remain w ith  the UGC 
but there must be a mechanism for consultation w i th  the M in is try  in regard to 

developmental inputs in technical education of the Central Universities.

4,13.5 The revision of norms suggested earlier is not the only item 
w ith  f inancia l implications. The investment in this programme (wh ich  fall 
short of Plan allocations from year to year) was about Rs. 1.5 crores in 1979- 

80. Very few  new courses were sanctioned under this programme in the 
immediate past. The expenditure has, therefore, been mainly on continuation 

of the courses sanctioned earlier. The proposed revision of norms wou ld  
approximately mean a doubling of recurring expenditure. If the revised norms 
are approved and no addit ional courses are sanctioned, the annual investment 
may rise to a figure of about Rs, 3.5 crores.

M.E.C. - 6
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It has already been stated that, no tw iths tand ing  the developments that 

have taken place in post-graduate techn ica l education since Thacker 

Committee Report, there is s ti l l  a big gap to be made good, particularly in 
regard to the emerging areas. It has also been b rought out that in India, for 
every 5 engineering graduates produced, only one seeks admission for post
graduate or research programmes, whereas in USA three out of 8 graduates 
pursue the post-graduate courses. The argument to strengthen the research 
and development base w ou ld  as a corellary require s ituations to be created by 
which a greater number of engineering graduates pursue post-graduate and 

research work. This means that not only is a sizeable growth in post-graduate 
technical education necessary, but, taking a fu tu r is t ic  v iew, it may be 
n e c e ssa r y  to enlarge the graduate base to make th is  possible. Thus there 

w ou ld  be need for financia l resources not only fo r additional investment at 
post-graduate level, but also in expanding the base at undergraduate level as 

supportive of the post-graduate level.

Financial resources w ou ld  also be needed for setting up systems 
for continuous review of engineering/technica l education w ith  particular 
reference to post-graduate education, development of manpower 
information, surveys of manpower uti l isation etc. as later suggested in the 

report.

4 .13.6 There was a strong v iew  that fund ing  of post-graduate educa
tion and research in engineering and technology in all engineering colleges 
inst itu t ions including University Departments, RECs, State Government 
Colleges and non-Government Colleges should be a 100%  Central Govern
ment responsibil ity  and that the existing d ichotom ies disparities in funding 
should be eliminated.

4.13.7 In the case of ins t itu t ions of national importance, which are to 
be maintainad and further developed as pace-setter j funding should be based 
on integrated infra-structural development as at present. However, even in 
their cases, assistance to the various departments should be performance- 
based.

4.14 In s litu te - in d u s try  co llabora tion  :

4.14.1 Experimental learning and practis ing can only be achieved if 
there is an environment of interdependency between professionals in the 
industry and professionals in the academic world. P ro fo ^ io ru is  in the
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academic world have to remember that the principal purpose of the educa
t ional system is to train and educate engineers for entry into the profession. 
A t the same time, people in the industry must remember that the only sources 
of qualif ied manpower, which is the basic and the most important resource 

fo r industry, are the universities and ins t itu t ions.

4.14,2 Ins iitu te-industry collaboration has been the theme of 
numerous studies, discussions, seminars and conferences not only in 
this country, but also elsewhere. It is not considered necessary to repeat and 
discuss them hero. The Committee found that all fo rward look lng  educators 
and employers are not only conscious of the need for improving the quality 
and effectiveness of post-graduate education, but are also most w i l l ing  to 
cooperate w ith  each other to achieve this end for mutual benefit.

4. i 4.3 The fo l lo w in g  steps have been suggested to b r ing  about ciose 
collaboration between inst itu t ions and industry:

(1) Faculty members should be required to spend not only their
sabbatical leave, but also their summer in relevant industry. This w ill  expose 
them to working of the industry and bu ild ing up of close relationship w ith  
those in the industry. An added advantage w ou ld  be teachers b r ing ing  back 
information on research and development in the industry and also data on live 
problems. The Committee was surprised to hear that the 'National Associ-
ateship' scheme' of the UGC which enabled teachers to spend upto 12 months 
in industry was not being uti lised by the engineering faculty members.

(2) Institutions should involve industry in the development of 
curricula on a regular and continuing basis. Curricula should be dynamically 
designed and should be f lex ib le  enough to permit changes to include new 
ideas and developments in the relevent subject areas. In many advanced 
countries, Pust-graduate syllabus is reviewed and up- dated every year.

(3) Institu tion should contr ibute towards continu ing  education of
practis ing engineers by giv ing courses in the 's ta te-of-art ' as well as on
advanced topics. Specific modules of tra in ing programmes should be
introduced for railways, defence services, posts and telegraphs etc. Seminars 
and symposia of 1to 2 days duration are not of much use and should
be discouraged. To be meaningful, the duration o f the courses
should not be less than 2 months. They should be designed for personnel 
at various levels. Here it may be pointed out that the MITs' Centre
fo r Advanced Engineering Study accepts persons even at the level of
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Chief Engineers/Directors. The Participants are in residence for 2 semesters 
or so. Similarly, the General Electric Company runs a course of 9 months 

duration for senior executives o f  the electr ic uti l i t ies. Institu t ions should 

also design and provide self-programmed courses to update the knowledge of 

practis ing engineers. The cost fo r running these courses should be met by 

industry on a 100% basis.

(4) Sandwich cooperative courses at M.Tech. level are being success

fu l ly  offered in advanced countries and particularly in the United States. The 
MIT has a cooperative course w i th  General Electric, Bell Telephones, RCA, 

IBM and others. A fter the f i rs t  year at the institutions, students spend a lter

nate semesters w ith  the chosen industrial unit.. A t  the end of 6 years, students 

get master's degree from the ins t i tu t ion  and employment w i th  the industria l 

un it w i th  w hich  they had spent alternate semesters.

The industry-oriented M.Tech. Programme introduced in some o f the 
ins t itu t ions in India were well-conceived, but badly executed mainly because 
of lack o f proper cooperation from industry. These courses should be f ine- 

tuned and toned up w i th  a v iew  to make them effective. Here mention may 

be made o f the 'practice school programme’ and 'post-graduate co llaborative 

programme' being offered by the BITS, Pilani.

(5) Eminent educationists;academicians should be put on the Board 
of Directors of industrial undertakings and leaders in industry should be placed 
on the Boards and Advisory Bodies o f educational institutions. The ins t i tu 

tions in India can take a lesson from American universities, w h ich  keep track 
o f their A lumni and involve them in their work on a continu ing  basis.

(6) The industry should refer their live problems to educational 
institutions. These problems should be given as projects for M.Tech. doctoral 

programmes. The entire costs of these projects should be met by industry. 
The industry should also come forward to institute fe l lowships chairs in 

educational inst itut ions for specif ic  tasks.

(7) Senior professionals in industry should be invi ted to give lectures 
specific courses at post-graudate level. In fact, at post-graduata level, 
ins t itu t ions should have only a core faculty; others should be "V is it ing  

Faculty", from industry and R & D organisations In countries l ike Fiance
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almost all teachers at post-graduate level are V is it ing  Faculty" from industry. 
Institu tions aiso do not keep expensive sophisticated equipment. They are 
kept and maintained in R & D organisations industry.

(8) Educational institutions should be encouraged to generate their 
own resources in collaboration w ith  industry. It is well-known that some 
American universities have long cultivated links w ith  industry. For example, 
there are high-technology, venturecapital companies spawned by campuses in 
California and Massachussetts. The California Institute of Technology even 
sends scientists out to canvass contract work by alert ing industrialists to the 
resources and skil ls it lias. The 'teaching company scheme' of UK is worth  
try ing in India. The Chemical Engineering School of the University of Paravia 
(B raz i l)  operates a number of semi-commercial plants geared to production 
processes.

(9) A 'Research cess' should be levied if necessary, through legis
lative action on every production agency. The fund so collected should be 
placed at the disposal of an independent authority to be utilised for post
graduate education and research. Decisions on the uti lisation of this fund 
should be taken w ith  the active partic ipation and involvement o f industries.

Regular long-term post-graduate progromme suggested by industry 
jo in t ly  or otherw ise should be financed by industry atleast on a 50% basis. 
Shoft term courses suggested by industry should be financed by them on a 
100% basis. A  1 33 V tax deduction should be a llowed on all payments con
tr ibu tions ' investments made by industry in post-graduate education and 
research (this should include educational endowments, fe l lowships etc.). 
Today, industry's investment in education is very litt le. Therefore, incentives, 
directives and legislative measures are called for to ensure industry's invo lve 
ment in post-graduate education and research.

(10) It wou ld  be good to club link industries to educational ins t i
tutions. Industries may be encouraged to set up R&D production units in 
academic inst itu t ions. The Bandung Institute of Technology has set up an 
Institute for Applica tion (LAP!) to coordinate research w ith  industry. The 
Colgate industry has set up an industrial research centre in an academic 
campus.

(11) Industrial establishments should examine how to  strengthen 
their access d irectly and indirectly to teaching research inst itu t ions w ith  a 
v iew  to make better use of the resources and expertise available w ith  the 
latter. They shoulci ensure that they are making better use o f the consultancy
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and research services offered by the teaching research ins t itu t ions . A tax 
should be levied on any know how  imported.

4,15 Post-graduate programmes in 'a p p lie d  sciences', technology  
courses, need fo r re -s truc tu ring  science and engineering  
courses

4.15.1 Post-graduate courses in 'applied sciences' now  being offered 
in most places are not of good standard. They should be cr i t ica l ly  reviewed.

4.15.2 Some of the emerging areas, though science based, are heavily 
technology oriented. Examples are: computer science, opto-e lectronics, 
operation research, laser technology etc. In these areas, there is urgent need 
to  tvain scientis t- technolog ists who can handle the tw in  responsibil it ies of 
sc ien tif ic  research and innovative application. The trad it ional framework of 
engineering programme is inappropriate for this purpose and a separate stream 
of post-graduate courses of 3 semesters duration after MSc in science has to 
be developed on the pattern of ME /M T e c h  programme suggested in this 
report. These courses should be [ introduced only in selected engineering 
technological ins t itu t ions having adequate infrastructural fac il i t ies. Such 
courses w hich  are already existing should be re-structured to make them more 
application-oriented.

4.15.3 There are a fe w  universities in India which have been conduct
ing courses in d if ferent branches of technology such as texti les, plastics, 
paints, leather etc. w h ich  have proved to be useful and popular. These 
courses at many places are of 3 years duration after B.Sc. and lead to the 
degrees of the BSc(Tech). MSc(Tech) courses in many of these branches have 
also proved to be useful. In v iew  of the changed pattern of school education 
(10 +  2 system), these courses w i l l  need re-structuring from the po in t of v iew  
of duration.

4.15.4 This brings us to another issue : the difference in the sta tus 
of science and engineering degrees. A t present an MSc degree in science is 
often equated to a BE degree in engineering. This equation is mainly 
done on the basis of the total number of years required to take the respective 
degrees. In v iew  of the changes taking place in the pattern of education, it 
is advisable to take steps to re-structure the courses in such a way that 
degrees in science can be equated to the corresponding degrees in engineer
ing. This would  also fac i l i ta te  quick and easy m ob il i ty  from science to 
eng ineering/technology and vice versa.
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4.16 Part-tim e and off-cam pus post graduate programmes
4.16.1 There is increasing demand for part-time (evening) post

graduate programmes specially in industrialised areas in the country. Some 
ins t itu t ions  came forward to say that they wou ld  prefer to close down their 
regular programmes and offer only part-time evening programmes, since the 
latter were not only more popular but also more effective. It is suggested 
that introduction of part-time post-graduate programmes should be 
encouraged but s tr ic t ly  on the fo l low ing  condit ions :

(1) The courses should be organised only in subject f ields in which 
fu l l- t im e  master's degree courses are already offered by the inst itu t ion and 

infrastructure by way o f building, equipment and staff is already available. 
In exceptional cases, if condit ions warrant, these courses may be introduced 
even if fu l l- t im e post-graduate programmes are not offered in the subject 
areas concerned. In such cases, it should be ensured that the concerned 
ins t itu t ion  has a strong under-qraduate base in the relevant subject area and 
has developed an industry culture by establishing cooperative relationships 
w i th  industry.

(2) The course should be exclusively meant for work ing engineers 
sponsored by their employers. The sponsored candidates should have at 
least 2 years work ing experience.

(3) The subject field and the course contents should be determined in 
collaboration w ith  the industry government undertakings, government depart
ments and other agencies sponsoring the candidates.

(4) The intake to each such course should be 5 to 1 0 and no course 
should be started w ith  an intake of less than 5.

(5) The duration of part-time post-graduate degree courses should be
5 semesters and should be offered in modules w ith  credit system.

(6) Since the courses are to be offered- on part-t ime basis and only  in 
ins t itu t ions where physical fac il i t ies are already available, no addit ional 
permanent fac i l i t ies  such as build ing, staff etc. need be created. The courses 
should be run on a self-supporting basis charging the sponsoring agencies 
wherever addit ional inputs are necessary.

(7) since the participants wou ld  be sponsored by their employers, no 
scholarship wou ld  be available to the participants.
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4.16.2 In some of the advanced countries notably the United States- 
well established university/engineering inst itu t ions offer off-campus part-time 
post-graduate programmes in industrial areas located far away from the 
campus. These programmes are subject to the same regulations as on the 
main campus and students are admitted through the same procedures and 
according to the same standard as on the main campus. Needless to say that 
the matter of academic standards in part-t ime programmes especially at o ff-  
campus locations warrant special a ttention. There is a real opportun ity  for 
innovation to fac i l i ta te  high qua li ty  o ff-campus instruction in India. It is 
suggested that new techniques and arrangements be devised for extending 
high quality post-graduate education to engineers technologists employed at 
locations remote from established campuses.

4.16.3 It has been suggested that institutions 'ike the IITs should paly 
a leading role in organising part-time and off-campus post-graduate pro
grammes.

4.17 Continuing Education programmes :
4.17.1 It has been said that engineering is a learning profession 

rather than a learned profession. No engineering education anywhere in the 
world  can presume to teach students "a l l  they need to kn ow ". An engineer 
must continue to develop throughout his work ing  life; gain fa m il ia r i ty  w ith  
new areas as they develop and discard o ld  ones as they become irrelevant. 
Therefore, engineering profession and academic institutions which serve it 
must look forward to  a g row ing  ac t iv ity  in continu ing education programmes 
as a d ist inct educational function, outside regular post-graduate programmes. 
The objective of continuing engineering studies is the specific enhancement 
of the individual as a practising engineer, rather than the atta inment of an 
addit ional academic degree or dip loma

4.17.2 The Government and industry must work together w ith in  a 
major national programme of tra in ing and re tra in ing of engineers and tecno- 
logists of all ages and at all levels to develop the sk i l ls  and support needed to 
implement and sustain new technologies. The employers should support and 
facil i ta te in every possible w ay employee partic ipation in continuing education 
programmes, refresher courses etc. A Dean (Industrial Liaison) should be 
appointed in each post-graduate ins t itu t ion  to take care of these programes.

4.17.3 These short- term programmes refresher courses which w i l l  not 
lead to any degree or dip loma should be conducted 'more or less on the basis 
of the firs t 4 norms guidelines mentioned (in 4.1 6.1 ) for in troducing part time 
postgraduate degree programmes. They should be se lf-supporting. The
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necessary financia l inputs should come from  the industry/agencies sponsoring  
the candidates.

4 .17 .4  Efforts should be made to evaluate and promote the in itia l 
tria l and expansion o f 'd istance learn ing ' methods as vehicles fo r continu ing  
education programmes fo r engineers.

4 .17 .5  W hile  assessing s ta ff requirements o f ins titu tions, fu ll account 
should be taken o f the importance of a llo w in g  adequate senior s ta ff tim e fo r 
bu ild ing  up the ir activ ities in continu ing  education programmes. The con tinu 
ing education of practis ing engineers has another advantage. It brings the  
teachers into repeated contract w ith  people on the job  and helps to make their 
teach ing and research more purposeful.

4.18 A dm in is tra tion  and con tro l o f post-graduate programmes,
perform ance aud it

4.18.1 In 1953, the AICTE appointed a standing com m ittee known as 
"P ostgradua te  Development C om m ittee" to  fo rm ula te  schemes fo r the 
developm ent of post-graduate courses and research in technologica l in s t itu 
tions. The appoinm ent o f th is Com m ittee gave an impetus to developm ents  
in th is  fie ld  in various ins titu tions .

4.18.2 In 1961, the Thacker Com m ittee fe lt tha t the organisational 
aspects o f post-graduate programmes should be dealt w ith  in a more rea lis tic  
manner in order to  exercise an e ffective  contro l over post-graduate ac tiv itie s  
and recommended the establishm ent o f the A ll- Ind ia  Board o f post-graduate  
Engineering Studies and Research to  co-ord ina te  the developm ent o f post
graduate education and research in engineering and technology in the country  
and to  advise the AICTE as to how  and whe re fa c ilitie s  fo r post-graduate  
education and research should be provided and w ha t assistance should be 
given fo r th is purpose by the Central Government.

4.18.3 Accord ing ly, the post-graduate board was set up under the  
aegis of the AICTE in 1962 and it  continues to function . The terms o f 
reference o f the Board are :

1. To co-ord inate the developm ent o f post-graduate education and 
research in engineering and technology in the country.

2. To form ulate a detailed plan for the developm ent o f post
graduate education and research during each plan period.

M . E . C . — 7
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3. To lay down the standards and fields of study and to ensure
that correct standards are maintained.

4. To advise the all India Council for Technical Education on how 
and where fac i l i t ies  for post-graduate education and research 
should be provided and what assistance should be given by 
the Central Government for the purpose.

5. To make a survey of the needs of research, design and deve lop
ment engineers in various specialities in the country  and to 
formulate programmes to meet the requirements of such 
personnel for industry, research laboratories and technical 
institutions.

6. To promote co llaboration between technical Institu t ions
offering post-graduate programmes on the one side and 
research laboratories and industry on the other.

4 .18.4 Though the post-graduate board played a prom inent role in
coordinating post-graduate education and research all over India in the firs t 
decade of its establishment, its performance during the past fe w  years has
been far from satisfactory. It did not meet for years together. It did not
h ave -  and sti l l  does not have —a separate and competent secretariate w ith  
adequate supporting staff to deal w i th  the numerous problems o f co-ord ination 
and administration of post-graduate programmes and research. Consequently 
about Rs. 13 crores allocated for the development of post-graduate education 
and research during the Fifth Five Year Plan could not be utilised. The 
damaging impact of th is lapse on post-graduate education and research in 
engineering and technology is bound to be fe lt for many years to come.

4.18.5 Post-graduate education and research in engineering and 
technology is too serious a matter to be neglected like this. In its 40th 
Report, the Estimates Committee o f Parliament had observed s ign if ican t ly  that 
as an advisory body the AICTE (under the aegis of which the Post-graduate 
Board is funct ion ing) had not been effective in bring ing about the much 
needed improvement in the qua li ty  and standard of technicsl education and 
recommended that an agency w i th  suitable administrative, executive and 
financial powers should be set up fo r  the development of technical education 
in the country.

Reviewing the status o f technical education in the country, the Working 
Group on Technical Education apppomted by the Government of India in 1977
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s trongly recommended that the AICTE be vested w ith  statutory powers for 
ensuring effective implementation of polic ies and programmes and 
maintenance of standards. It is suggested that this be done w i tho u t  any 
further delay. Introduction of post-graduate program m s  should be str ic t ly  
coordinated by the Post-graduate Board even if the State Governments; 
inst itu t ions do not ask for funds.

4.18.6 Evaluation and accreditation of engineering courses is done in 
advanced countries. In the United States, accreditation is o f tw o  kinds : 
institutional (or general), in which the total capabil ity  o f the College or 
ins t itu t ion  is involved, and curricular (or special) in which the capabil ity  in a 
particular field of study is the focus.

The Finniston CoTV.w.ittee has recsnl ' y (January 1980) recommended to 
the British Government that "specif ic  and long-term addit ional fund ing should
be earmarked.......for the establishment and maintenance o f accredited BEng
and MEng courses; courses which failed to got or lost accreditation by the 
Engineering Authority  shou’rl not be e lig ib le for t 'c s e  earmarked funds". 
Institu t ions failing to meet basic standards should be str ipped o f financial 
support.

4.18.7 Many who gave evidence before the Committee stressed the 
need for establishing a National Evaluation and Accreditation Agency. The 
W orking Group on Technical Education has also made a similar recommenda
tion. Evaluation and accreditation of post-graduate courses should be done 
atleast once in five years.

4.18.8 It was suggested that the system o f u t i l isa tion o f grants to 
post-graduate education and research should be examined. The procedures 
adopted for audit are out-o f date and inappropriate for educational and 
research institutions. Methods should be developed for the performance audit 
of inst itu t ions engaged in post-graduates education and research to facil i ta te 
comprehensive reviews of various programmes. The general practice of 
f inancial expenditure audit should be done away w ith .

4.19 Lack o f  da ta  banks a id  in fo rm a t io n  so rv ies

4.19.1 Scientific and technological data information are an essential 
resource for higher education and training, advancement of S & T and their 
application to the economic, social and cultural development of a country. 
One of the biggest stumbling blocks in the path of scientific and technological 
research and development in India iias been - and is - the lac'c of proper data
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banks/information services. The result has been, useless repetition of research 
result ing in wastage of scarce resources and inabil i ty  to benefit from k n o w 
ledge ly ing 'buried out of s igh t ' .

4.19.2 Even the l imited resources that are available in our libraries and 
documentation centres are noi being used effectively. They are mostly unused 
or underused. Users lack knowledge of the ever increasing varieties of 
information, products and services and the skil ls in making effective use of 
them. It has been r ight ly  said that how a country handles its data w i l l  soon 
be more important than how it handles its oil, coal or natural gas.

4 .19.3 There is immediate need to educate and train information users 
by introducing user education train ing programmes in the post-graduate 
ins t itu t ions and research centres. The users should also know that information 
is a commodity  worth  paying for. Agencies such as INSDOC and NISSAT 
should give guidelines to :

(1) design and develop slide-cum-tape training package for 
dif ferent levels at the universities, IITs, research organisations 
and similar other institutions;

(2) train appropriate personnel for imparting instructions and 
conducting the programmes; and

(3) implementing the programmes as a regular part o f university 
courses, and in research oaganisations as a part o f in form 
ation services.

4.19.4 The rapid advances in informatics, communications and related 
information handling technologies have become an important factor in the 
design and implementation of information systems and services. A l l  the 
experience in this area has been mainly in the west and largely on the crea
tion of b ib l iographic data bases, most of which are based on trad itional 
abstracting and indexing services. India has started importing these data 
bases along w ith  the appropriate software to develop a computerised in fo r
mation retrieval system in the country Not only is it necessary for India to 
absorb this imported 'in formation technology ' to have an information net
work, but also to develop her own to su it local needs. The IITs and other 
inst itu t ions of higher I earning and research establishments have all the 
required potentia l it ies of men and material to initiate rerearch projects in this 
area.

4.19.5 While  the basic access services to scientific and technological 
information have been provided through indexes and abstracting tools by
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librarians and information spec 'a js ts , conso lidation services like crit ica l 
reviews, s ia te-of-art trend reports have been lagging behind. The production 
of these tools demand a high degree of subject specialisation and skil l in 
technical w rit ing . Consolidating le/ ieA/ ng and in te g ra t in g  the literature 
are denaands considered worthy of the efforts of the most g if ted scientists and 
engineers. The production of a truely creative review, which synthesises data 
from more than one field and ties seemingly unrelated areas together in a 
meaningful relationship, is a rare and valuable contr ibution.

4.19 6 One importamt approach to information is computerised 
information retrieval. Concerned w ith  the rapid development of data banks in 
the US, UK, and FRG and the fact that French scientists were making a b o u t  

60,000 calls to use data banks annually at a cost of 1 5 m il l ion francs. France 
has recently (June 1979} set up a new National Data Centre a t  Vallbonne near 
Nice w ith  the purpose of provid ing French scientists w ith  b ib l iographic in for
mation produced by the world 's  major documentation services. W ith  a 
capacity o f 1 0 b il l ion  bytes,the computerised system w i l l  a l low  access on-line 
to about 10 m il l ion references. This centre was established in a record time 
of 6 months at the special request of the French President, Giscard d Estaing

4.19.7  It is suggested that there should be a couple of such centres 
in India w h ich  should get all the major data bases of science and technology 
in the form of computer readable magnetic tapes and act as a data bank. The 
system of provid ing sc ientif ic  information started by INSDOC in 1977 under 
the UNESCO supported project on 'Selective Dissemination of Information 
(SD I) ' has to be considerably expanded.

4.20 Linking postgraduate tra in ing  and research
w ith  development and engineering schemes:

4.20.1 The need for making post-graduate training and research to the 
needs of the country were highlighted by almost all who met the Committee. 
Most of the suggestions made in this regard have already been discussed in 
the preceding sections.

4 .20.2 The Post-graduate Board—suitably strengthened and 
re-organised w ith  statutory powers as indicated earlier (4 .1 8 .5 )—should play 
a vital role in l inking post-graduate train ing and research w i th  major develop
mental and engineering schemes by l ia is ing effectively w i th  national agencies 
such as the NCST, Planning Commission, Department of Economic Affairs, 
UPSC etc.

There are already instances of some of the national laboratories and 
public sector undertaking;; closely collaborating w ith  academic ins t itu t ions in
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conducting post-g r 'dua te  programmes r ; id  research in relevant -reas. The 
Central Leather Research Institute at Madras and PAUT Madras are together 
running a post graduate department in leather technology. The Bharat Heavy 
Electricals Limited are co llaborating c'ose'y w ith  REC TiruehirapalIi. The 
defence organisations nave strong linkages w ith  many of the aigher techno
logical institutions. This sort of linkages should be encouraged, further 
developed and legitimised,

4.20.3 A recent report on indus tr '- i  R & D prepared by the DST 
present a picture of imbalances and the private industry's inability to respond 
to R & D despite Government incentives, in the public sectDr also R & D 
act iv ity  was concentrated in a few  areas and the base of the growth of the 
R & D expenditure as compared to sales turned over was very b w .

4.20.4 It has been suggested that aii developments! projects and 
industrial expansion should be linked up w i th  induction of competent p o s t
graduate engineers and technologists into the establishment. Both pub lic  
and private seeder undertakings should be asked to irs t i tu te  regular 
' engineering manpower aud its", bu ild ing upon best employment practices in 
this country and overseas to ensure that they a re making the best use o f pos t
graduate engineers as their key assets w i th in  the engineering dimension. 
Proper uti lisation and deployment of manpower is most important. There is 
need to take effective action in the matter.

4.20.5 A strong suggestion has been made that a Quality Improve
ment Programme should be established for work ing engineers in industry and 
government departments (on the pattern of the QIP scheme for the teaching 
faculty  in engineering inst itut ions) to enable them to go for post-graduate 
train ing and research in the relevant areas.

4.20.6 Some industries organise tra in ing programmes for their 
employees in countries abroad. Such foreign training programmes should be 
carefully scrutinised and reviewed. People should be sent abroad fo r tra in ing 
only in specific areas where facil i t ies arc not available w ith in  the country. 
Even in emerging areas, it Is possible to give major part of the tra in ing in 
India. Such preparatory training in the country would greatly enhance the 
benefits from forei- n training inputs.

4.21 N a t io n a l  m a n p o w e r  in fo r m a t io n  sys tem

!t has already been mentioned (1.4.4) that a reliable manpower in fo r
mation system is a pre-requisite to p lanning; especially in the f ie ld  o f 
technical education and training. In the absence o f suer an in fo rm ation  
system, it has not been possible to antic ipate areas of g ro w n  and to  plan for



techn ica l manpower development. Some cccasiouai work on manpower 
in form ation  'assessment had been do ' by the institute of Applied Manpower 
Research and sone other agencic - i-v.t not on a regular and continuing basis. 
D iscuss ing  this i:sue. the Working Group on Technical Education had stressed 
the need fo r  estall ishing a reliable national information system for the storage, 
updating, retrieva and analysis of manpower information to assist technical 
education plannirg. Action on this recommendation, which is particularly 
re levant in the ca:e of post-graduate education planning, should be taken as a 
matter o f  urgency It is also suggested that future offic ial census surveys 
shou ld  be suitatiy structured to co llect the information necessary for the 
maintenance of a continuing national inventory on engineering manpower,

4 .22  P o l ic y  fo  t r a in in g  overseas s tu d e n ts ,  te c h n ic a l  co  -ope ra t ion
a m o n g  de /e lop ing  c o u n t r ie s

4.22.1 Iniia has a leading role to play in the now concept of 'Techn i 
cal Cooperation anong Developing Countries" (TCDC). Apart from putt ing 
large numbers of ndian scientists, engineers and technolog is t;  at ti.e disposal 
of many other d;veloping countries, India is g iv ing training facil i t ies for 
thousands o f over;eas students. Wnile most of the advanced countries have 
c lear-cu t policies :cr training overseas students, India has not yet formulated 
any such policy. Consequently aevc a! problems have u ; ! o 0 l"i.

4 22 .2  There is increasing pressure on India from many countries for 
t ra in ing  fac i l i t ies  n engineering and technology especially at advanced levels. 
Even some o f the advanced countries have come forward to fund the training 
of s tudents  from ‘ hird World countries in India. These developments have 
added a new  dimension to the whole problem of training overseas students. 
It is in the interes of India to formulate a coherent 'country training policy ' for 
tra in ing  overseas :tudents. While doing so, the special needs and require
ments o f  the counries concerned should also be taken into consideration.



5.0 FINDINGS AND RECOMMENDATIONS

Previous reviews, need fo r re-organisation :
5.1 The role of scientists, engineers and technologists in helping to 

meet the changing needs of the country coupled w ith  the extended time and 
high cos t involved in their training, requires tha t continuous attention be given 
to present and future trends and patterns in the production of such personnel. 
(1.1.1, 1.4.4 and 1.4.5)

5 .2 This report is the latest in a series of o ffic ia l reports on post
graduate education and research in engineering and technology. A l l  previous 
reports made many practical recommendations which are valid even today 
after many years since their issue. Unfortunately there have been short
comings in implementing them, which have resulted in the unsatisfactory state 
of a ffa irs o f post-graduate education and research today. (2 .1— 2.5)

Present status :
5.3 As at present, India produces about 350 doctorates, 2700 MEs; 

MTechs and 16500 graduate engineers (in the ratio of about 1:8:47) annually, 
whereas annual intake provisions are about 500, 6000 and 26000 (1:12:52) 
respectively. About 70% of the PhDs and 4 4%  of the MEs/MTechs are 
produced by the 5 IITs and lISc Bangalore. (3.1.1, 3.1.4. and 3.4.4)

5 .4  Today the S & T content in the Indian society and the extent o f
India's invo lvement in R & D are very low. The number of sc ientif ic  and 
technical personnel in India per thousand of population is only 3.8, whereas it 
is 12 in the United States, 19 in the FRG, 82 in the USSR and 185 in Japan. 
Scientis ts  and engineers engaged in R&D in India per thousand population is 
only 0 .09, this f igure being 2.68, 2.97, 3.72 and 4.98 in the United States, 
FRG, USSR and Poland respectively. The Indian expenditure on R&D which 
was 0 .23%  of GNP in 1958-59 has risen to 0.6% of GNP in 1976-77. The 
expenditure on R&D as a percentage o f GNP was 2 1 in UK (1972), 2.3 in 
FRG (1974), 2,3 in the United States (1975), 2 5 in Japan (1975) and 2.7 in 
Poland (1975). (4 .1 .1—4.1.4)

5.5 The performance of a few  inst itu t ions  in the ajea of post-graduate 
education and research has been quite good mainly because of deliberate 
efforts and liberal investments in promoting them.

In spite of the considerably lower inputs, about 20 other inst itu t ions 
have also done creditably well. The performance of the remaining 50 or so
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ins t itu t ions  is poor, even though some of them hove succccded in developing 
some areas discip lines well:  The physical fac i l i t ies  sucii as faculty,
accommodation i space, equipment and in library in many of these inst itut ions 
are to be considerably improved. (3.1 - 3.8)

5.6 The capacity for generating and sustaining technological growth 
w ith in  the country has to be strengthened considerably and vigorous steps 
taken for the continual improvement of that capacity. Since the total stock 
of India's S & T manpower is quite small relevant to tier population and 
corresponding national needs, this stock w il l  have to grow at a faster rate - 
particularly in qua lity  - during the coming decades. Therefore, the Indian 
national investment in sc ien ti f ic  and technical education and research should 
increase many fo ld  to meet the g row ing  needs of the changing social system. 
(4.1.2 and 4.1.5.)

Admission policy, scholarships :
5.7 For a variety of reasons which include redundant and outdated 

courses, inadquate facil i t ies, lack of motiva tion long duration of courses, lack 
of recognit ion and incentives, ineffective administration of the programmes, 
etc., it has not been possible to attract su ff ic ien tly  large number of bright 
young people for post-graduate education. This is a serious matter which 
w i l l  have far reaching consequence on the future technological competence of 
th is country. (4.4.1 and 4.4.2)

5.8 Strong and firm msasures as suggested in th is report should be 
taken to ensure that only b right and motivated people are admitted to post
graduate programmes. Admission to post-graduate programmes should be 
restricted to only those who come through the GATE, The Government should 
consider imposing requirements on industry and Government departments to 
sponsor their engineers for post-graduate education and research in the 
respective areas of the ir  interest. If necessary, upto 50% seats should be 
reserved for sponsored candidates (4.4.3 and 4.14.3)

5.9 Post-graduate scholarships for ME/MTech should be enhanced 
from the present value of Rs. 400 per month to Rs. 600 per month and should 
be given to all those w ho  are admitted through the GATE. However spon
sored candidates, w ho  get paid, wou ld  be e lig ib le  to get only 75% of the 
value of scholarship. Felloships for doctoral aspirants should be raised from 
the present value of Rs. 500 p.m. to: 1 st year Rs. 700 p.m., 2nd year Rs. 800 
p. m. and 3rd year Rs, 900 p.m. The fe l low sh ip  value should be 
enhanced by Rs. 50 after submission of tne theses and should be 
continued for 3 more months or ti l! the viva is over whichever  is earlier.



6.9

Values of ail scholarships/fe llowships should be reviewed once in every three 
years. (4.3.8)

R estructuring , re -organ isa tion, new courses :

5.10 The post-graduate diploma courses have not been found to be 
popular and successful in most inst itu t ions. It is fe lt that they need not be 
offered as regular programmes unless some of them are specif ically  asked for 
and paid for by the interested agencies (3.2.2, 4.5.1 and 4.5.2)

5.11 All exis t ing post-graduate degree programmes w h ich  are outdated 
stereotyped and unpopular should be w ound up. Wherever possible, attempts 
should be made to redesign the existing courses to include relevant and 
emerging areas. Narrow and futi le  defin it ions of disciplines are dangerous. 
Care should be taken  to see that in ter-d isc ip l inary areas encourage active 
cooperat ion  among related departments and programmes of teaching and 
research are run jo in tly.

5.12 There are variations in the structure and requirements of existing 
post-graduate programmes, which have resulted in large differences in 
standards and quality  of post-graduates produced. These have to be stream- 
lined as suggested in this report.

All ME MTech programmes should be o f  three semesters duration con
sisting of 2 semesters course w ork  including core and elective subjects and 
one semester of dissertation work. The dissertation should offer an oppor
tun ity  for the candidates to engage in a creative and self-learning experience. 
It should be either design oriented. The top ic  of the dissertation should be as 
far as possible trans-discip linary in nature. The concept of jo in t  guides for 
supervising project dissertation work can have a very positive impact on the 
post-graduate education system and hence should be encouraged.

(3.2, 4.5.2 and 4.5.3)

5.13 The ME MTech programmes should be offered in suitable modules 
w ith  credit system. This re-structuring of ME MTech programmes should be 
undertaken as a matter of urgency in close co llaboration w i th  people from 
industry, R &  D organisations and others concerned. It is also necessary to 
set up post-graduate Curriculum Development Centres to revise, redesign and 
update the curricula of post-graduate programmes on a continu ing basis as 
suggested in this report,

While  restructuring the ME/MTech programmes, it should be clearly 
remembered that they are to prepare persons of high qua li ty  and calibre fo r  all 
engineering funct ions including design, development, technology assesment
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and transfer, m anagem ent research, etc. An ind iv idua l d e p a rtm e n tin s titu tio n  
may w ish  to  emphasise one or more o f these functions depending upon the  
kinds o f fa cu lty , students and fa c ilit ie s  i t  has. (4 .5 .3 , 4 .5.4  and 4 .3)

5 .14  Doctoral w ork should be regarded as preparation fo r the highest 
levels o f creative leadership in all areas o f eng ineering practice including  
teaching and research. The m inim um  duration  fo r doctora te  a fte r ME/MTech  
should be tw o  years. In exceptional cases, when BTechs are a llow ed  to  
reg ister fo r doctorate, the m in im um  duration fo r doctorate should be three  
years; In e ither case, fe llo w sh ip  w ou ld  no t be paid fo r more than four years. 
A ll aspirants fo r doctora te  should inva rib ly  go through some advanced courses 
relevant to  the thesis. "C and ida te-based" Doctoral Com m ittees should assess 
the cand idate 's competence and id e n tify  h is defic iencies. The course w ork  
fo r doctora l programmes should be revised and updated every year.

A critica l aspect o f the doctoral requirements has to  be the thesis, w hich  
should provide an im portant creative experience to  the candidates. The 
successful com ple tion o f th is  creative experience should make the doctora l 
programme a valuable career preparation. Innovation, o rig in a lity  and practical 
social relevance should be the hall-m arks of doctora l w ork.

The po lic ies fo r recognising supervisors fo r gu id ing  doctoral candidates 
should be made uniform . There are w ide  d isparities at present. (4.5 5 and 
4.10.5).

5.15 Post-graduate courses in 'applied sciences' now  being offered in 
most places are not o f good standard. They should be c r it ic a lly  reviewed.

In v iew  o f the changes taking place in the pattern o f education system, 
e ffo rts  may be made to  re-structure the science courses so tha t the science 
degrees are comparable to  the corresponding degrees in engineering techno
logy. In many o f the emerging areas, w h ich  are science-based bu t heavily  
techno logy oriented, there is need to tra in  sc ien tis t-techno log is ts  w ho  can 
handle the tw in  respons ib ilities  o f sc ie n tific  research and innovative  a pp li
cation. The trad itiona l fram ework o f engineering programmes is inappropriate  
fo r th is  purpose and a separate stream o f post-graduate courses o f 3 semesters 
duration after MSc in science has to  be developed on the pattern o f the 
M E/M Tech programmes suggested in th is  report. These courses should be 
introduced on ly in selected eng ineering /technolog ica l in s titu tio n s /u n ive rs ity  
departments having adequate in fra -structura l fa c ilit ie s . (4 .1 5 .1 — 4.15 .4 )
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5.16 In v ie w  o f the lim ite d  resources ava ilab le  and also the need to
m aintain h igh standards, sanction ing  o f post-graduate courses has to  be done 
w ith  u tm ost care on the basis o f the crite ria  m entioned in th is  report. Under 
no circumstances should fu rther p ro life ra tion  o f e x is tin g  programmes in 
conventiona l or irre levant areas be perm itted. Empire^ b u ild ing  w ith in
in s titu tio n s  and between in s titu tio n s  should be d iscouraged. N eighbouring  
in s titu tio n s  inc lud ing  nationa l laboratories and others should be encouraged  
not on ly  to  conduct post-graduate programmes jo in tly , bu t a lso to  share 
fa c ilit ie s  such as facu lty , library, equipment, etc. jo in tly . (4.7.1 and 4 .7 .2 ).

P art-tim e  courses, con tinu ing  education programmes:

5 .17  There is increasing demand fo r pa rt-tim e  (evening) post
graduate programmes especially in industria lised  areas in the country. I t  is 
recommended th a t in troduction  o f part-tim e  post-graduate programmes on the  
basis o f the gu ide -lines m entioned in th is  report should be encouraged. There 
is a real o pportun ity  fo r innova tion  to  fa c ilita te  high qua lity  o ff-cam pus 
ins truction  in India. It is suggested th a t new  techniques and arrangements 
be devised fo r extending high q u a lity  post-graduate  education to  engineers/ 
techno log is ts  employed at loca tions rem ote from  established campuses. 
(4.16.1 and 4 .16 .2 ).

5.18 In s titu tion s  like  the IITs should play a leading ro le  in organising  
part-tim e  and o ff-cam pus post-graduate programmes. Needless to  say that 
m atters o f academic standards in part-tim e programmes especia lly at o ff-  
campus loca tions w arran t special a tten tion . (4 .16 .1— 4.16 .3 )

5.19 Engineering profession and academic ins titu tio n s  should look
fo rw a rd  to  a g ro w in g  a c tiv ity  in con tinu ing  education programmes as a d is tin c t 
educational func tion  outside regular post-graduate programmes. The G overn
m ent and industry  should w ork  toge ther w ith in  a m ajor national programme o f 
tra in in g  and re -tra in ing  o f engineers and technolog ists  to  develop the sk ills  
and support needed to im plem ent and sustain new technologies. It  is reco
mmended th a t a Dean (Industria l L ia ison) be appointed in each post-graduare  
in s titu tio n  to  take care o f these programmes. (4 .17 .1— 4.17 .4 )

5 .20 W h ile  assessing s ta ff requirements o f in s titu tio ns , fu ll account 
should be taken o f the importance o f a llo w in g  adequate senior s ta ff tim e fo r  
b u ild ing  up th e ir a c tiv it ie s  in continu ing  education programmes. (4.17.5)

Em ploym ent p o te n tia l, m anpower p lanning, m anpower u tilis a tio n  :
5.21 It is necessary to  recognise pub lic ly  and to  pub lic ise  more w id e ly  

tha t in today 's  w o rld  post-graduate studies at m aster's degree level are a-
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normal part of basic engineering education. The unreasonably restrictive 
conception that a bachelor's degree is suffic ient preparation for most enginee
ring w ork  should not be perpetuated. It is a sad situation that today of the 
total S & T manpower employed in the public sector R & D organisations in 
the country, only 2% are PhDs and 12% MEs MTechs in engineering. In the 
private sector these figures are 1% and 9% respectively.

A sustained national programme should be launched to stimulate more 
widespread understanding among employers of the nature and importance of 
the engineering d imension and of the potential benefits to them from employ
ing post-graduate engineers in a w ide  range of activ it ies. Employing o rgan i
sations should review their salary and career structures for engineers to ensure 
that they adequately reflect a value for post-graduate engineers' contr ibutions- 
(4.2.1 and 4.2.2)

5.22 It should be made mandatory to prescribe post-graduate degree
as the minimum qua li f ica t ion  for recruitment to many positions in the engi
neering profession in industry, R & D organisations, Electricity Boards, PWDs, 
P & T, Railways, etc.

It is high time to do away w i th  the present policy and practice of regulating 
graduate engineers at the lowest levels (single point entry) to many services. 
As an incentive and mark of recognition, it should be mandatory to give not 
less than tw o  extra increments whenever post-graduate degree holders are 
recruited. A suitable number of advance increments should also be given to 
doctorate degree holders. (4.2.3)

5.23 The proposed National Au thor ity  -su itab ly  strengthened and re
organised w ith  sta tu tory powers as indicated in 5.48-should play a vital role 
in l inking post-graduate tra in ing and research w ith  major developmental and 
engineering schems by liaising e ffective ly  w ith  national agencies such as the 
NCST, Planning Commission, Department of Economic Affairs, UPSC, etc.

The Government should take every possible measure to link up all deve
lopmental projects and industrial expansion w ith  the requirement of induction 
of competent post-graduate engineers and technologists into the respective 
projects. Both public and private sector undertakings should be asked to 
institute regular 'engineering manpower audits' build ing upon the best 
employment practices in this country and overseas to ensure that they are 
making the best use of post-graduate engineers as their key assets w ith in  the 
engineering dimension. Proper u ti l isa tion  and deployment of scientif ic and 
technical manpower is most important. (4.20.1 - 4.20 6 .;nd 4 18.5)



5 .24  It is recommended that a reliable national information system 
for the storage, updating, retrieval and analysis of manpower information 
should be established to assist technical educational planning. It is also 
suggested that future offic ial census surveys should be suitably structured to 
collect tne  information necessary for the maintenance of a continuing national 
inventory on engineering manpower. (1.4.4 and 4.21)

5 .25 It would  be w or thw h i le  to study the employment pattern of p o s t
graduate in industry, government, education, etc. and also to make inter
comparisons regarding their characteristics, attitudes and performance^ 
Information on the relevant numbers of engineers, technologists engaged in 
various functions such as design, operations, production, research develop
ment, management, teaching, etc. wou ld  be a useful guide to engineering 
educators and planners The industry, educators, government and others 
concerned should join hands and together undertake this survey as a matter 
of urgency. (1.4.5)

Faculty Improvements

5.26 Next to the student body, the faculty is the most important 
factor in assuring success of any engineering education programme. The 
Committee received numerous complaints relating to indifference and 
incompetence, incorrect att itudes and inadequate aptitudes, etc. on the 
part of teaching faculty. It was also pointed out that a tendency 
to inbreeding even in our national inst itu t ions has brought down the calibre 
of teachers and the level of post-graduate education. M ob il i ty  and exchange 
of faculty between academic institutions, R & D  organisations and industrial 
establishments should be encouraged to prevent inbreeding. Industrial 
experience should be prescribed as an essential qualif ica tion for teaching 
positions at post-graduate level. Technical competence, sc ien ti f ic  under
standing, creative ab i l i ty  and humanistic w isdom should be the requirements 
fo r  teachers particularly at post-graduate level. (4.8.1 and 4.8.2).

5.27 Possession of a doctorate degree or equivalent qualif ication 
representing an advanced level of intellectual attainment and creative 
endeavour should be made a pre-requisite for post-graduate teaching. Educa
tional institutions, engineering profession, industry and Government should 
jo in t ly  develop a variety of programmes designed to enhance the development 
of engineering faculty  members as practising engineers through the effective 
use of study leave, summer training, consult ing and research opportunities. 
(4 .8 .3 ).

5.28 The recruitment to teaching positions at ail levels should be 
made only on an all-India basis after close scrutiny of the competence and
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qualif ica tions of the candidates vis-a-vis the prescribed job requirements. 
TA DA should be given to all those who are called for interview. A rigorous 
's taff appraisal scheme' to assess the teacher annually in the area of teaching, 
laboratory work, research and publications should be introduced in every 
post-graduate inst itu t ion. Staff appraisal records (these are different from 
confidentia l reports) should be looked into at every stage of promotion- 
Suitable merit promotion schemes should be introduced in engineering 
colleges institutions. (4.8.4 and 4.8.5).

Equ ipm ent maintenance, tra in in g  in ins trum enta tion  :

5.20 In almost all post-graduate institutions, including institutions o f 
national importance, many items of costly and sophisticated equipment are 
neither maintained nor uti l ised properly. A specialist cadre of Tiaintenance 
technicians/engineers w ith  proper status and attractive scales of pay should 
be b u i l t  up at least on a regional basis. Meanwhile, a small team of 
competent instrument mechanics experts should be asked to examine the 
sophisticated equipment now ly ing idle in the various post-gradiate ins t i tu 
tions w ith  a v iew  to set them right. (4.9.1 4 .9.4).

5.30 It is necessary to create in some of the institutions an in fra
structure for tra in ing in the instrumentation area w ith  particular 'eference to 
repairs and maintenance of sophisticated equipment. InstitJtions like the 
IITs should ensure that they are capable of m ainta in ing and lepairing their 
own equipment and those of others in that region. Instrumentation is becom
ing more and more complicated and sophisticated incorporating latest 
technologies. Huge and costly fac i l i t ies  are indispensable to cany out research 
in many new emerging areas. Ih v iew  of the l imitea resojr:es and to 
fac i l i ta te  proper maintenance, it is advisable to create some more centralised 
fac i l i t ies  at a few  more centres of Excellence identif ied for ad/ance research 
in these emerging areas. (4.6, 4 .9.5 and 4 .9.6)

In s titu tio n - in d u s try  co llabora tion  :

5.31 The Government should consider imposing requirements on 
industry as well as on post-graduate institutions to collaborate w ith  each 
other on the basis of the various suggestions made in this repo t. Legislative 
action should be taken, if necessary.

Every e ffo rt should be made to further increase and expard the tw o -w ay  
exchange of staff between industry and teaching establishments ncluding the 
introduction of systems of recognition and incentives. (4.14 a ic  4.3)
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5 .32  Industria l establishm ents should examine how  to  strengthen the ir 
access d irec tly  and ind irectly  to teaching/research in s titu tio n s  w ith  a v ie w  to 
make be tte r use o f the consultancy and research services offered by the teach
ing/research institu tions. Higher technologica l in s titu tio n s  and industria l 
establishm ents should prepare corporate plans fo r w o rk ing  toge ther fo r  social 
developm ent and mutual benefit. The tendency on the part o f the industry  to  
look at the W est for technical know -how  shou ld  be d iscouraged. It is recom
mended tha t a tax be levied on any kn ow -how  imported. (3,5, 4,10, 4 .3  and 
4,14).

5 .33 A 'research cess' should be levied on each industry fo r research 
in the areas of industry 's interest. This fund should be kept and operated  
separately w ith  the active partic ipa tion  and invo lvem ent o f industry. Regular 
long term  post-graduate programmes suggested by industry jo in tly  or o the r
w ise shou ld  be financed by industry at least on a 50%  basis. Short-te rm  
courses suggested by industry should be financed by them on a 100% basis. 
A 133%  tax deduction should be a llowed on all paym en ts /co n trib u tio ns /in 
vestm ents made by industry in post-graduate education and research. Polite  
persuation and concealed compulsion are ca lled fo r to  leg itim ise  ind us try ’ s 
involvem ent in post-graduate education and research. (4 .14)

Research, socio-economy relevance :

5 .34  Post-graduate program nss can survive o n ly  on a strong R & D  
base. U nfortunately a good amount o f research w ork go ing  on in the country  
is w ith o u t review and accountab ility . M ost o f the w ork  is done under w estern  
perspectives and on borrowed ideas and relate to fash ion-orien ted  problems 
w hich  are to ta lly  out of Indian con text. There is urgent need to  take d e li
berate action to prevent enormous wastage o f resources on repetitive  and 
irre levant research projects. Academic research should emphasise w o rk  done 
in the context o f socio-econom ic developm ent. (4.10.1 -4 .1 0 .3 , 4 .3 .2  and 
4.3.3)

5 .35  Some ins titu tions  have done w e ll in undertaking sponsored re
search p ro jects  and consultancy projects. This cu lture  shou ld  be developed  
w ith o u t detrim ent o f-course to the academic and tra in ing  duties com m itm ents  
o f the ins titu tio n : (4 .1 0 .3 )

5 .36  The ins titu tions  should be a llow ed to charge sponsored research 
projects. Consultancy should be encouraged and should , as far as possib le  
be o n ly  ins titu tiona l; but ind iv idua l consu ltancy especia lly when in s titu tio n a l 
fa c ilit ie s  are not used should also be a llow ed. In e ithe r case, consultancy
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should be regulated on the basis o f predetermined norms. The money earned 
from sponsored and consultancy projects should be u ti l ised for developing the 
research capabil ity  o f  the institutions. Industria l consultancy should not be 
confused w ith  routine testing and analysis- which should be discouraged. 
(4.10.4 and 4.14.3)

5.37 Mult i-d isc ip l inary, trans-discip l inary transorganisational research 
w ith  emphasis on design and development should be encouraged at all levels ' 
The postgraduate projects should, as far as possible, be sponsored and/or tech
no-economic oriented. Problems of industry should be documented and d is t r i 
buted to post-graduate inst itut ions on a continu ing basis. It is recommended 
that a national level R & D  Newsletter (like the Employment News) should be 
published regularly g iv ing information on research pro jects at master's 
doctoral and post-graduate institutions, R & D  organisations and industry- 
It  is recommended that a ll- India conferences on post-graduate projects may 
be organised once in tw o  years and these projects documented area d isc i
p line-w ise. (4 ,10.5 , 4.10.6, 4.4 and 4.14.3)

5.38 These inst itut ions w hich  have the competence to undertake 
on a large scale research projects sponsored by outside agencies should be 
permitted to recruit and maintain a core of competent sc ien t i f ic  s ta ff in the 
area of their expertise on permanent basis w i th  all service benefits. The 
expenditure in this regard should of-course be a charge on the cost of the 
various projects and should be collected from the sponsoring agencies inc lud 
ing Government departments. (4.10.4, 4.11.1 . and 4 .1 1 .2)

Funding pa tte rn , e lim ina tion  o f imbalances :

5.39 One of the main reasons for the degeneration of post-graduate 
programmes in engineering and technology in India has been the poor norms 
of fund ing these programmes.

Consequently post-graduate activ it ies have remained under-nourished 
and ineffective in most of the institutions. The courses have remained simple 
academic exercises unable to generate adequate R & D activ it ies, which are 
absolute ly necessary to train competent engineers in areas of design, deve lop
ment and innovations.

Immediate action should be taken to revise the norms of funding the 

post-graduate programmes on the basis of the guidelines suggested in this 

report. (3.8, 4.12.1, 4.12.2, 4 .12.4 and 4.1 2.5)
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5 .40  Recommendation of grants for any new post-graduate programme 
should be basedi  on the overall post-graduate activ it ies  of the departments 
concerned and net on a narrow truncated basis of specific post-graduate 
course courses proosed by an inst itu t ion. (4.12.6)

5.41 While  i t  is necessary to undertake in a phased manner the need-
based consolidation o f  all ins t itu t ions (running approved post-graduate pro
grammes) including modernisation of laboratories and replacement of obsolete 
equipment, it is s trongly recommended that such need-based consolidation be 
undertaken on a prior ity  basis in selected inst itutions/departments, which, 
despite poor funding, have proved their merit by their  past performance. These 
inst itut ions/departments should be subject to close scrutiny by competent 
V is it ing  Committees w ith  a v iew not only to consolidate, but also to identify  
expertise they have by now achieved in emerging areas o f national relevance 
and to  promote them as Centres of Excellence/Advanced Studies. They should 
serve as nuclei for technological development in their respective regions. A 
provision o f about Rs. 20 crores may have to be made for the purpose during 
the S ixth Five Year Plan (1 9 8 0 -  85). (4.1 2.7)

5 .42  The disparities in the pattern of fund ing post-graduate pro
grammes have created lots of problems particularly in the university depart
ments under the control o f the UGC. The portion of post-graduate grants 
released to  the university departments of State Universit ies through the UGC 
(w ith  the complicated cond it ion  that the concerned State Governments should 
take over the responsibil ity  of fund ing  after 5 years) is a small fraction of the 
to ta l expenditure incurred by the Central Government on post-graduate edu
cation and research in engineering and technology. It is recommended that 
fund ing  post-graduate education and research in engineering and technology 
in all engineering inst itut ions including university departments should be a 
1 0 0 %  Central Government respons ib il ity  and the exis t ing dichotomies d is 
parit ies in funding should be eliminated. (4.13.1 —4.13.6)

5 .43  In the case of ins t itu t ions of national importance, which are to 
be maintained and further developed as pace-setters, fund ing should be based 
on integrated infra-structural development as at present. However, even in 
these cases, assistance to the various departments should be performance- 
based. (4.13.7)

5 .44  S ince non-Plan provisions have been approved w ith  effect from 
1979-80  fo r meeting the recurring l iab i l i ty  in respect of the on-going post
graduate programmes, the Central Government should advise State Govern
ments to  extend retirement and other service benefits to post-graduate sta ff in
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ins t itu t ions which are governed by the State Government grant- in-a id  rules- 
(4.12.5)

In fo rm a tio n  services, data banks:

5.45 One of the biggest s tumbling  blocks in the path of scientif ic  and 
technological research and development in India has been - and is - the lack of 
proper data banks/information services, There is immediate need to educate 
and train information users by introducing user education tra in ing programmes 
in the post-graduate ins t itu t ions snd research centres. A suitable national 
agency should undertake this responsib il ity  in collaboration w ith  INSDOC, 
NISSAT, etc. (4 .1 9 .1 -4 .1 9 .3 )

5 46 India has started importing b ib l iograph ic data bases a longwith  
the appropriate software to develop a computerised information retrieval 
system in the country. It is not on ly  necessary for India to absorb this impor
ted 'in formation technology ’ , but also to develop her own to suit local needs. 
(4.19.4 and 4.19.5)

5.47 One very important approach to information is computerised 
information retrieval. It is recommended that there ’should be a couple of 
National Data Centres in India which  should get all the major data bases of 
science and technology in the form of computer readable magnetic tapes and 
act as data banks. (4.1 9.6 and 4.1 9.7)

A dm in is tra tio n  and con tro l, evaluation and accred ita tion:

5.48 The main factor which has been primarily responsible for almost 
all the ills of post-graduate education and research in engineering and techno

logy in India today has been the fa ilures of the administration the AICTE Post
graduate Board - to implement the recommendations riot only of the Commi
ttees appointed by it, but also of its own. This Committee's most important 
single recommendation linked to very many other proposals in various sections 
of this report is that the Government should make the AICTE Post-graduate 
Board a new statutory organisation a National A u th o r i t y - w i t h  powers 
granted to it by Parliament to advance and promote the technological deve
lopment of this country by main ta in ing  high standards of engineering and 
technological education and research. This is only a reiteration of the 
recommendation made tw o  years ago by the Estimates Committee of Parlia 
ment (4.18.4, 4 18.5 and 4.20 2.)
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5.49 It is essential to optim ise the u t i l isa tion of available resources 
and provide impetus to all the centres engaged in post-graduate programmes 
and research. The planning, organisation and prescription of standards for 
post-graduate education and research programmes conducted at universities, 
IITs, Indian Institutes of Management and a ff i l ia ted colleges should be 
effectively  coordinated by the proposed National Authority , wh ich  should 
have a separate fu l l- t im e secretariat w i th  suitable administrative, executive 
and financial powers. (2.4 2, 4.18.5 and 4.20.2).

5.50 Evaluation and accreditation o f post-graduate courses should be 
done at least once in five years. For this purpose, a National Evaluation and 
Accredita tion Agency should be established. (4.18.6 and 4.18.7).

5.51 Methods should be developed for the performance audit of 
inst itu t ions engaged in post-graduate education and research to fac i l i ta te  
comprehensive reviews of the various programmes. The general practice of 
financia l expenditure audit should be done away w ith  (4.1 8.8).

TCDC, policy fo r tra in in g  overseas students:

5.52 India has a leading role to play in the new concept of TCDC. 
In her own interest, India should formulate a coherent 'country tra in ing 
po licy ' for training overseas students in emerging areas of engineering and 
technology. (4.22.1 and 4.22.2).
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A N N E X U R E  I

QUESTIONNAIRE USED FOR THE REVIEW OF POST-GRADUATE 
EDUCATION & RESEARCH IN ENGINEERING AND TECHNOLOGY

Note : Data to be given in duplicate separately for each department)

1. Name and address of the institution :

2. Name of the department:

3. Details of full time and part-time courses offered
(during the past five years)

Subject & year Sanctioned Actual Out- Reasons for
of start ing intake intake turn drop-outs.

4. Entry qualifications for :

Master's Degree Doctorate Degree P. G. Diploma

5. Course requirements for:

Master's Degree Doctorate Degree P. G. Diploma

6. Educational improvements .
(during the past five years) :

a) Contr ibution to curr icu lun development :

b) Innovation in laboratory experiments :

c) New electives/topics introduced :

d) Notable aspects of instructional methods :

7. Research and development (R & D) activities 
(during the past five years) :

a) M.Tech projects :

b) Doctorate projects :

c) P-G. Diploma projects :

d) Sponsored projects :
(Indicate name of sponsor)



84

8. Industrial liaison and consultancy

(during the past five yesrs) ;

a) Consultancy projects :

SI. No Project t it le  Sponsor and
financial support

Faculty Students

b) Patents :

SI No. Title Granted Applied for

c) Testing and calibration :

Number of jobs completed.

Faculty/Students

d} Technology transfer : 

SI. No. Item Industry Faculty Students

9. Publication (during the past five years) :

(Review papers and un-published conference papers) 
to be given separately :

SI. No. Title Author

10. Details of continuing education programmes :

(organised during the past f ive years)

SI. No. Title Dates

11. Details of conferences and seminars organised 
(during the past five years) :

SI. No. Title Dates

12. Physical facilities :

a) Buildings :

Area sanctioned Actua lly  provided

Journal
(Vol. No. &  Pages)

Participation

Partic ipation

Addl. requirements, 
if any.

hi Faculty :

Sanctioned In position Ren,urks,

(Calrgory-)\ise) (Year-wise) Ij an:

(Please give separately a complete list of faculty ind icatirg  their age 

qualifications, experience, etc.).



c) Major equipment :

Available Yet to be procured

d) Library facilities :

Area :

No. of books volumes :

Journals subscribed for : Indian Foreign

Facilities for Xeroxing m icro-fi lm ing :

Level of uti l isation of library :

13. l unding pattern (during the past five years) :

Sources and details of income.

14. Utilisation of funds :

a) Recurring expenditure (during the past five years) :

Ceiling approved Actual expenditure year-wise on ;

Salary

Scholarships

Consumables

Others

b) Non:recurring expenditure (during the past f ive years) :
Give item-wise.

c) Methodology of utilisation of funds :

15. Information on placement and employment pattern of your post
graduates, if available :

16. Your self-assessment of department's capabilities for post-graduate 

programme with suggestions, if any, for improvement :

85

17. Any other relevant information 

M.E.C - 1 0
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DETAILS OF POST-GRADUATE INTAKE AND OUT-TURN

I ITs

1. Bombay

(Average for 1975-76 to 1977-78)

A N N E X U R E  I I I

Field Subjects Sanctioned Actual Out-turn
intake intake

1 2 3

M. Tech.

Aeionautica l Engg, 14 7
Chemical Engg. 38 16

Civil Engg. 38 22

Electrical Engg. 54 43
Mechanical Engg. 47 34

M eta llu rg ica l Engg. 27 18
Industria l Engg. & Operations Research 8 4
Material Science 11 5

Environmental Sc. & Engg. 7 continuing

Systems & Controls 7 do
Computer Science 27 do

278 149

D.II.T,

Applied Hydraulics 7 5
Dock & Harbour Engg 4 7

Industr ial Design 8 7

Computer Science 11 7
Aerial Photo Interpretation 7 6

Foundry Technology 5 2

4 2  3 4
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2. Kanpur
1 2 3

Aero Engg. 15 11

Chemical Engg. 25 20

Civil Engg. 46 18
Electrical Engg. 43 31
Mechanical Engg. 34 16
Metallurgical Engg. 38 24 15
Computer Science 45 14 8
Material Science 15 10 5
Industria l & Management Engg. 20 7 5

Nuclear Engg. & Technology 13 10 5

228 134

3. KharagpUr

M  Tech.

Agricu ltura l Engg. 52 46 32

Aero-Engg. 5 4
Chemical Engg, 28 16

Civil Engg. 19 16

Electrical Engg. 28 13

Electronics & Comm. Engg. 32 21

Mechanical Engg. 63 34

Industrial Engg. & Operations Research 21 18

Industr ial Management 16 12

Metallurgical Engg. 17 8

Architecture 40 13

308 193
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D.I.I.T. 1 2 3

Agriculture Engg. 13 6

Applied Geology 9 1

Naval Architecture 12 16 14

Applied Chemistry 7 5

Applied Mathematics 14 11

Industrial Physics 6 3 —

62 37

4. MADRAS M.S. M.Tech. M.S. M.Tech

Aeronautical Engg. 12 4 11 1 5

Chemical Engg. 8 25 3 18

Civil Engg. 6 27 1 15

Electrical Engg. 11 43 2 27

Industrial Engg. 2 14 1 14

Industrial Management 5 12 3 16

Mechanical Engg. 13 57 3 42

Metallurgical Engg. 25 3 20 3 14

Computer Science 5 5 22 — 15

Applied Mechanics 17 4 9 3 1

61 240 20 167

D.I.I.T.

Applied Mechanics 3 2

Civil Engineering — 3

Mechanical Engineering 15 11

18 16
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5. DELHI Sanction Actual Out

M.Tech.
ed intake intake turn

Applied Mechanics 15 19 6
Chemical Engg. 20 25 7

Civil Engg. 30 46 22

Electrical Engg. 50 74 43

Mechanical Engg. 40 53 22

Textile Engg. 20 21 18

Systems & Management studies 

Applied Chemistry (Modern Methods

15 19 5

in Chem. Analysis)

Applied Physics (Optics, Solid

20 15 6

State Physics) 20 22 17
----- .----- -----
230 29^ 146
----- — - ------

D.I.I.T.

Chemical Engg. — 4

Electrical Engg. — 1

Applied Physics — 1
Civil Engg. — —

Mechanical Engg.

Mathematics (Numerical Methods &  Auto

— 3

Computing) 10 1( 8

10 1( 17

6. II Sc. BANGALORE M.Tech.

Applied Physics 10
Electrical Comm. Engg. 2 19
Electrical Engg. 21 20

High Voltage Engg. - --
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Au tom a tion  

Mechanical Encg. 

M eta llu rg ica l Engg. 

C iv il  Engg. 

Chemical Engg. 

Aeronautical Engg.

Diploma

50

13

34

20

39

233

23

42

5

18

11

28

169

16

Electrical Communication 13 9

Industrial Management 11 10

Hish Voltage Engg. 14 11

Bio-Physics 5 5

43 35

ABSTRACT IN RESPECT OF I ITs & IlSc

(Average 75-76 to 77-78)

Actual Intake Out-turn
P.G. Diploma P.G. Diplo- Ph.D.
Degree ---------- Degree ma

I IT Bombay 278 42 149 34 41

I IT Delhi 294 10 146 17 41

I IT Kanpur 223 — 134 — 40

I IT Khargpur 308 62 193 37 29

I IT Madras 301 18 187 16 44

11 Sc Bangalore 233 43 169 35 50

1 !i42 175 978 139 245
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UNIVERSITY DEPARTMENTS

(Average of three years 1975-76 to  1977-78)

Sanction- Actual Out-

1. Department of Chemical Technology, 

Bombay University, Maharashtra 

M. Tech.

Textile Chemistry 1

Food & Fermentation Tech. j
I

O rganic Tech, I

High Polymers including Plastics 
Pigments, paints

Varnishes &  Rubber Tech.

Oils, Fats and Waxes 
M.Chem. Engg.

Pharmacy

2. M.S. University, Baroda, Gujarat 

M. Tech.

Civil

Soil Mechanics &  Foundations

ed Intake Intake turn

54 50

58

27

8

5

4 0 + 5  chang
ed over 

to Ph.D.

Engg. (Geo. Tech. Engg.) 8 3 2

Highway Engg. 8 2 1

Hydraulic Structure 8 2 1

Public Health 8 6 4

Structural Engg. 8 3 4

Architecture (Low cost housing) 10 4 start*

Water Resources Engg. 8 —
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Mechanical

* Production Engg.

Heat Power Engg.

Refrigeration & A ir-Cond it ion ing . 
(P.G. Dip.)

Electrical 

Control Systems

Power Systems 

♦Chemical Engg.

Texii le Engg.

♦Pharmacy (M.Pharm)

^Meta llu rgy

1

10

10

10
5

10

10

10
10

143

1

6

6

7

3

3

4 

3

3

3

1
2

started in '79

3

started in '79

57 25

3. a) Laxminarayan Institute of Technology, 
Nagpur University, Maharashtra

Chemical Engineering and 
Chemical Technology

4 Specialisations (M.Tech.) 15

b) Department of Pharmacy, Nagpur University

(M.Pharmacy)

M.Pharm. in Pharmaceutics

M.Pharm. in Pharmaceutical 

Chemistry w i th  specialities 

in pharmacognosy.

2 0

15

2 2

12

21



1 2 3
4. Saugar Uimersity, Sagar, Madhya Pradesh

Pluiniiac) (M.Pharm.) 20 20 19

Pharmaceutics

Pharmaceutical Chemistry

5. Calcutta University, Calcutta, West Bengal.

Department of Radio 1
Physics & Electronics 80 25 20

Applied Physics ; 10 5

Applied Chemistry 

Plastic and Rubber j

6. Jadavpur University, Calcutta, West Bengal. (M.Tech.)

Civil 20 17 3

Structural Engg.

Soil Mech. & Foundation Engg.

Public Health Engg.

»Waier Resources Engg.

Mirhanii-tii tngg, 20 13 8

Production Engg.

Heat Power 

Machiik, Design 

Turbo Machinery

/;'/<■< !>'!■ ■/! 20 20 5

Povi":: Sy-aeiil 

U i iu iu !  System

9 8



Tele-Communication Engg.

Control Engg.

Computer Engg.

Electro Devices &
M icro-w ave Engg.

Chemical Engineering

Energy & Mass Transfer 

Operations.

Process Engg. & Combustion Engg

Food & Bio-Chem. Engg.

Cereal Technology, Protein  

Tech. & Fermentation Tech.

Pharmacy. (M . Pharm.) 

Pharmaceutical Chemistry 

pharmaceutics 

Fharmacology

M icrobio logy & B io-Chem istry

h  dust r ia l Metallurgy 

(1/1. Tech.)

99

20 20 8

20 20 1

6 6 N il

20 17 14

126 1 2 1  39

7 Burla Engg. College, Sanibalpur University, Orissa.

Civil (M. Tech.) 5 —

Ir iga t ion
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Electrical 5

Power System

Mechanical 2

Machine Design

8. Punjab University, Chandigarh (M .Tech.)

Chemical Engineering 15

Pharmacy (M . Pharm.) 15

9. A ligarh  M uslim  University, A ligarh

Civil 16

Hydraulic Structures 

B uild ing  Engineering

1

Electrical

Instrum entation & Control 

System Engg.

Mechanical

Thermal Engg. 

industria l Engg.

M achine Design 

Tubro-M achinery

25

21

28

27

21

62 76 16

19. Allahabad University, Allahabad. U tta r Pradesh

Electronics Engg. 10



11. Roorkee University, Roorkee, Uttar Pradesh (M.Tech.)

C ivil Engg. 70

S tructura l Engg. 9 2

H ighw ay Engg. 12 6

Hydraulic Engg. 14 6

Soil Mechanics & Foundation tn gg .
(Geo. Tech. Engg.) 13 9

Public Health Engg.
(Environmental Engg.) 7 3

Advanced Survey and Photography 10 9

Hydrology (D iplom a) 30 34 34

W ater Resources Development
(D ip lom a) 50 42 41

Earthquake Engg. 10 10 4

Bldg. Sc. (Diploma)-, only for
/ sponsored 3 6

Earthquake Engg. vcand i- 
(D ip iom a) '  dates

Electrical Engg. 30

Power Systems 8 4

Advanced Elec. Machines

Measurement & instrum entation 13 8

System Engg., Operations Research 7 6

Power Apparatus & Elect. Devices 10 4

101

1 2  3

M . E . C - 1 2



Electronics & Comm. Engg.

M icrowave Engg. & Radar 
Com m unication System  

Control & Guidance  
Solid  State Electronic Devices

Television Tech. (D ip lom a)

Computer Sc. & Tech. 
(D ip lom a)

Mechanical Engg.

Production Engg. 

M achine Design  

Applied Thermo Science

Chemical.

Plant Design

M etallurgical Engg.

Physical M eta llu rgy  

Extraction M eta llu rgy

Powder M eta llu rgy (D iplom a) 

Architecture (M.Tech.)

Urban & Regional P lanning
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12. Birla Institute of Technology 

and Science, Pilani, Rajasthan

Civil 20

2 Specialisations

Electrical & Electronics 30

3 Specialisations

Mechanical Engineering 20

2 Specialisations

Chemical

Computer Science (M.Sc Tech.) 15

Instrumentation

Museum Studies

Sc. &  Teen. Development

Pharmacy (M.Pharm.)

2 Specialisations

10

10

10

10

2

5

1

2

15

6

7

1

4

125 12 35

13. Banaras Hindu University Varnasi, Uttar Pradesh

Chemical

Petroleum Refinery Engg. 

Oil, Fats, etc..

Civil

Hydraulics 

Structural Hngg.

Soil & Fomtdation Engg.

* Environmental Engg,

25

20

18 13
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1 2 3

Electrical 20 20 4

Control/power System Engg.

Electrical Machine Drives

Metallurgy  25 25 13

Ferrous/non-Ferrous

Metallurgy.

Physical/Foundry Metallurgy

Mechanical 25 25 9

Machine Design

Heat Power 

♦Production Engg.

Mining  10 1 1

Coal/Metal M in ing.

Pharmaceutical (M. Pharm ) 15 12 10

Pharmacognosy, Pharmaceutics 

and Pharmacology,

Pharmaceutical Chem.

Silicate Technology 10 10 3

(Ceramic Engg.)

* Electronics. 10 12 5

Microwave Engg.

Electronic Instrumentation 

Micro Electronics.

160 143 66



14. G.B. Pant University of Agriculture and 

Technology, Pantnagar, Uttar Pradesh

C iv il

Structural Engg.

* Mechanical Engg.

15

3

9

3

o

12

15. M.B.M. Engineering College, Jodhpur University, Rajasthan.

Civil

Structural Engg.

Soil Engg.

Environment Engg. |

Desert Technology i

Desert Technology 
(Diploma)

Electrical 

Control System

Mechanical 

Heat Power Engg .

Prod. & 1. E.
Mining

FT. P.T. F.T. P.T.

10

5

6

2

6

38 26

16. College of Engg. Tirupati,

Sri Venkateswara University, Andhra Pradesh.

C iv il

Hydraulics (Water Resources Engg.) —
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Electrical

Instrumentation & Control system

* ‘ Electronics instrumentation & 
Control System

Mechanical

Industrial Engg.

30 10

10

21

17. Andhra University, Waltair, Andhra Pradesh.

Civil Engg. 20

Structures 9 3

Hydraulics 1 5

Public Health 8 2

Soil Mechanics & Foundation Engg. — 4 continuing

Mechanical Engg. 30

Machine Design 14

Industrial Engg. 10 continuing

‘ Marine Engg. 6 —

Industrial Engg. 10 10 —

Electrical Engg. 30

Power System 10 7

Control System 10 6

^Computer Engg. 10 Continuing

Chemical Engg. 20 20 7

Chemical Technology 20 20 —

‘ Mineral Process Engg. 10 10
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Pharmacy (M. Pharm,)

Pharmaceutical & Food Analysis,

Pharmaceutical Chemistry 

Pharmaceutical Chemistry 

Fermentation Tech.

♦ Pharmacology

18. Osmania University,

Hyderabad, Andhra Pradesh

Civil 1

Hydraulics

Structures

Solid Mechanics &

Foundation Engg

Electronics & Comm. Engg. 

Control Engg.

Electronic Devices &  Circuits f 

Microwave Engg. I

E lectrica l:

Power System 

Electrical Machines

Mechanical Engineering 

Production Engg.
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1 2 3

Chemical Engineering '
I

Transfer Process j

Plant Design j
i

Process Dynamics & Control j*

Chemical Technology j
Oil &  Ceramics Technology j

26

70

16

52

12

32

19. Visveswarayya College of Engineering, 

Bangalore University, Karnataka.

Civil

Structures

Soil Mechanics and

Foundation Engg.

Public Health Engg. 
(Environmental Engg.)

• H ighway & A irport Engg.

’ Material Science of Control Tech.

*Prestressed Concrete Tech.

Mechanical

Machine Design

*Metal Casting Science &  Engg.

Electrical 

Power Systems

40

40

10

6

6

6

5

6

10

5

10

64

2
3

2

2

3

5

2

2.9



1 0 9

20. Annamalai University, Annamalainagar, Tamilnadu.

Civil

Structures 

Soil Mechanics & 

Foundation Engg.

Mechanical 

Heat Power 

Electrical 

Power Systems 

ChemicaI Engineering 

Chemical Engg.

50 12

13

50 25 11

21. J. N. Tech. University, Hyderabad

i.) Engineering College, Ananiapur 

Civil

Structures 10

Electrical

Power Systems 1 0

Mechanical

Heat Power (Refrigeration &  
Air-Cond it ion ing) 1 0

3 0  1 0

M . E . C .  — 1 3
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1 2 3

//) College o f  Engineering, Kakinada.

C ivil

Soil Mech. &  Foundation Engg. 8 1 1

Electrical

Power Systems 8 5 2

Mechanical

Machine Design w ith  emphasis

on foreign equipment &
Machinery 7 6 3

Electronics

Instrumentation & Control System 7 9 5

30 21 1 1

P. A University of Technology, Madras

/) College o f  Engineering, Gitindy
C ivil

Structural Engg. 10 1 0 6

Hydraulics 6 6 1

Soil Mechanic &

Foundation Engg. 6 6 4

Public Health Eng. 10 1 0 2

Urban Engg. 10 1 0 4

Mechanical

Heat Power (I. C. Engg.)

Ref. &  Air-Cond. Engg.) 12 1 2 1 2

Production Engg. 1 0 9 8

Engineering Design 6 5 1



Elect riva l
1 2 o

Power System 1 0 1 0 5

H ;gh Voltage Engg. 1 0 5 5

Electronics

Communication Engg. 6 6 4

Applied Electronics 1 0 1 0 8

»0. R. (Diploma) 1 0 5 5

Traffic Engg. (Diploma) 1 0 1 0 2

Industria l Engg. (Diploma) 6 1 0 5

132 124 72

//) Madras Institute o f Technolog v, Chromepet.

Aeronautical Engg.

Air-cra ft Structural Mechanics 1 0 1 0 3

Electronic Engg.

Applied Electronics 1 0 1 0 9

20 20 1 2

Hi) A. C. College o f Technology, Guindy.

Chemical Engineering 20 1 0 9

Textile Technology 1 0 1 0 6

iv) School o f  Architecture Sc Planning

Town & Country

Planning 20 16 8



23. Ravishankar University, Raipur, Madhya Pradesh

♦ Applied Geology 10 10 continuing

24. Cochin University, Cochin, Kerala

Part-time courses in 

Production Engg., Machine 

Design, Power Systems 

Industrial Electronics,

Project Engg., Build ing

Technology &  Construction

Management. 1 1 3  1 1 3

ABSTRACT 

UNIVERSITY INSTITUTIONS
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1 2 3

1 2 3

1. Deptt. of Chem. Technology, 

University o f Bombay. 54 58 45

2. M.S. University, Baroda. 143 57 25

3. Lakshminarayan Institute 

of Technology, Nagpur 
University. 15 15 1 2

4. Deptt. of Pharmacy, 

Nagpur University. 20 22 21

5. Saugar University. 20 20 19

6 . Calcutta University 80 35 25

7. Jadavpur University 126 1 2 1 39

8 . Burla Engg. College, 

Sambalpur University, 1 2



1 1 3

l Z. • j

9. Punjab University 30 — -

1 0 . Aligarh Muslim University. 62 76 16

1 1 . Roorkee University. 310 300 198

1 2 . Birla Iristt. of Tech.
&  Sc., Pilani 125 1 2 35

1 3. Banaras Hindu University 160 143 66

14. G.B. Pant University of
Agri. &  Tech. 18 1 2 G

15. M.B.M. Engg. College,
Jodhpur University 38 26 9

16. College of Engg., Tirupati,

Sri VenkatesvA/ara University 30 21 I

17. Andhra University 165 167 45

18. Osmania University 70 52 32

19. Visveswaraya College of Engg., 
Bangalore University 40 64 29

2 0 . Annamalai University 50 25 1 1

2 1 . J.N. Tech. University, Hyderabad 60 31 17

2 2 . P .A. University of Technology,
Madras 202 180 107

',23. Ravishankar University, Raipur 1 0 1 0 contin i

a 24. Cochin University 113 113 contini.

'2 5 .

<26.

Punjab Agricu lture  University, I 
Ludhiana. i

I
J iw a j i  University, Gwalior, i 
M.P. |

Course recently started

1 953 1560 766

The Universities at SI. No. 25 and 26 have not been included in the 
text of the Report.

^These courses do not have the approval o f the Post-graduate Board.



REGIONAL ENGINEERING COLLEGES

(Average of three years 1975-76, 1976-77  &  1977-78) 

Sanctioned Actual out turn

114

intake intake

1 2 3

Suratkal

1 . Marine Structures 1 0 6 5

2 . Hydraulics &  Water Resources Engg. 5 3 1

3. Process Metallurgy 5 4 3

4. Industrial Structures 1 0 3 2

5. Chemical Plant Design 5 5 4

6 . Industrial Electronics 1 0 1 0 9

7. Heat Power Engg. 5 5 5

50 36 29

Kurukshetra

1 . Design of Machines 8 4 3

2 . Soil Mechanics &  Foundation Engg. 8 8 4

3. Structural Engg. 8 6 2

4. Elec. Control Systems 8 8 8

5. Power Systems 8 8 8

6 . Scientif ic Instrumentation (Diploma) 5 4 2

45 38 27



1 1 5

Warangal

1 2 3

1 . Transportation Engg. 1 0 4 4

2 . Hydraulics & Water Resources Engg. 1 0 6 3

3. Electronics Instrumentation 1 0 1 1 5

4. Design &  Production Engg. 

Machine Tools 1 0 1 0 5

5. Chemical Plant Engg. 1 0 9 8

6 . Applied Soil Engg. (Geo. Tech ) 1 0 5 4

7. Engineering Structures 1 0 8 8

8 . Power System Engg. 1 0 8 8

9. Elec. Machines &  Instrumentation 
Devices 1 0 8 4

1 0 . Design &  Production of I.C, 

engines &  Gas Turbines 1 0 9 4

11. Engg. Physics 10 6 6

12. Applied Maths. 10 3 7

120 87 66

T i r u c h i r a p a l l i

&-1- Industrial Metallurgy 5 OZ. 2

@2. Welding Engg. 5 5 4

3. Civil Engg. 1 0 NA m

4. Electrical Engg. 8 3 3

(f'b. Chemical Engg. 6 7 7
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1 2 3
" 6 . Electronics & Communication Engg. 

(Full &  Pt.) 6 2 2

" 7 .  Design & Production of 

Thermal Plant Equipment 8 8 8

' ' 8 . Industrial Engg. (Diploma) 6 2 2

^ 9 .  Applied Maths (M.Sc.) 1 0 6 3

vAO. Applied Electronics (M.Sc.) 1 2 8 contin
------ ------- ------

76 43 31
------ ------ ------

N agpu r

1. Integrated Power Systems 1 0 1 0 7

r«2. Heat Power 5 5 4

v/3. Production Engg, 5 5 1

@4. Process Metallurgy 5 1 1

5. Public Health Engg 1 0 5 3

@■6 . Structural Engg, (Pt.) 5 7 2

@7. Communication Engg, (Pt.) 5 5 2

8 . Ferrous Alloys (Diploma) 1 0 2 -

9. Hydraulics (Pt.) 5 5 1

60 45 21

J a ip u r

''i1. Water Resources Engg. 
(Pt.) 5 2 1

■»:2. Elec. Power Systems 1 0 1 0 contin i

3. Non-Ferrous Metallurgy 8 9 do-



1 2 3
4. Irrigation Hydrology (Diploma) 8 7 6

1 1 7

fa 5. Structural Engg. (Pt.)

' " 6 . Mechanical (Pt.)

Jamshedpur

1. Elec. Power Systems

2. Extractive Metallurgy

3. Foundry Tech.

Durgapur

lit A. Chemical Engg. (Pt. &  Full)

2. Structural

.< 3. Elec. Systems

4. Metallurgy (Forging, 
Rolling & Heat Treatment)

5. Extractive Metallurgy

Surat

1. Environmental Engg.

(a 2. Transportation Engg.
& Planning

(«3. Mechanical Engg.

'"4 . Power System Engg.

M . E . C  1 -

10 3 continuing

10 4 1

51 35 8

5 6 1

20 17 3

20

45 23 4

10 11 3

5 5 1

10 8 4

10 8 4

10 10 3

45 42 15

5 4 3

5 1 1

12 6 1

1 0  2 continuing



1 2 3
f".5. Soil Mech. & Foundry Engg. 5 1 1

" 6 .  Structural  Engg. 5 3 1

42 17 7

Allahabad

1. Analysis & Design of

Process Equipment. 10 10 5

2. Structural (Full & Pt.) 10 10 4

3. Soil Mech. & Foundation 10 3 Continuing
Engg. (Full & Pt.)

©4. Environmental Engg. (Pt.) 10 20 5

5. Electrical (Full & Pt.) 20 10 8

6 . Design of Process Machines 10 10 4

7. Production of Process

Machine (Full & Pt.) 10 12 7

SO 75 33

Bhopal

n 1. Engg. Materials 10 l b  10

2 & 3. Design & Production of 10 7 2.
Power Plant Machines.
(Hydro, Elect. & Thermal.) 10 5 4

4. Foundation Engg. 10 13 3

•«5. Mechanical Engg. 10 7 3

118

50 4:i 22
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Rourkela 1 2 3

1. Communication Engg. 5 5 8

1,1-2. Design & Production &
Heavy Machines. 1 0 1 0 5

f«3. Tech. of Met. Furnace 1 0 8 3

4. Structural 5 5 1

5. Soil Mechanics 5 5 1

(ri 6. Power System &
Control (Pt.) 15 15 Contim

r „ l . Ferrous Process Met. (Pt.) 20 13 -do

( '8 . Machine Design &
Elements (Pt) 15 15 -do

85 76 13

Calicut

1. Heat Power 1 0 8 5

2. Instrument & Control 1 0 5 Contin

3. Structural 1 0 3 1

30 16 6

"These are courses not approved by the P.G.

ABSTRACT IN RESPECT OF RECS

Board

1. Surathkal 50 36 29

2. Kurukshetra 45 28 27

3. Warangal 1 2 0 87 66

4. T iruchirapalli 76 43 31

5. Nagpur 60 45 21

6 . Jaipur 51 35 8

nuing
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1 2 3

7. Jamshedpur 45 23 4

8 . Durgapur 45 42 15

9. Surat 42 17 7

1 0 . Allahabad 80 75 33

1 1 . Bhopal 50 48 22

1 2 . Rourkela 85 76 13

1 3. Calicut 30 16 6

779 581 282

STATE GOVERNMENT COLLEGES

/. Govt. Engg. College, Poona, Maharashtra

Civil :

Structural 4 9 "I

Construction Management 4

Soil Mechanics 4 3 j

Mechanical :

Heat Powers 4

Machine Design 4

Electricai :
Power Systems 4

Control Systems 4

5
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Electronics <& Tele. Communication  ;
1 2 3

Microwaves 4

1 5
Instrumentation & Controls 4 9 ’

Metallurgy  : 4 3 2.

Town Planning 20 1 0 3

2. S. A. S. ./. Tech. Institute. Bangalore,

60

Karnataka

62 2 3

Textile Technology 

.■?. Govt. C ollege o f  Pharm acy, Bangalore

1 0

Karnataka

1 0 3

Pharmacology % 

Pharmacognosy > 

Pharmaceutical Tech. ’

30 14 startei 
in 78 
only.

4. Engg. College, Trichur, Kerala

Production Engg. 6 7 4

Power Systems 6 6 3

Process Control 6 4 3

18 17 1 0

5. College o f  Engg. Trivandrum, Kerala.

Structures 6 6 6

Hydraulics 6 2 2

Soil Mechanics 6 2 2

Public Health Engg 6 2 1

Electrical Machines 6 4 3
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1 2 3

Power System 6 5 5

Control System 6 6 5

Electronics & Comm. Engg. 6 4 NA

48 31 24

6. Govt. College o f Engg., Coimbatore, Tamil Nadu.

Structural (Full T) 1 0 5

Structural (Part T) 3

Power Systems 1 0 5

Heat Power 1 0 5

Engg, Design 1 0 4

40 22

7. L.D. College o f Engg., Ahmedabad, Gujarat.

Power Systems 1 0 8 3

Refrigeration & Airconditioning 5 8 2

Internal Combustion Engines 5 NA NA

Soil Engg. 6 NA NA

Public Health Engg. 5 NA NA

30 16 5

(V. Govl. Engg. College, Jabalpur, Madhy a Pradesh

Soil Mechanics & Foundation Engg 7 3 1

Public Health Engg. 7 5 3

Structural 6 5 1

Heat Power 5 5 2
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1 2 3
Machine Design 5 5 Nil

High Voltage 5 3 1

Control System 5 4 1

Microwave 5 6 2
Communication System 5 4 3

50 40 14

9. .4s.sa!:s fc'.'igg. Cc.'frgi’ . (iW.ki'M, Assar!!.

Water Shed Management & Flood
Control, (started in 1977). 1 0 3 contii

10. Govt, Engg. & Tech. College, Raipur, Madhya Pr•a desk

Applied Geology 1 0 1 0 6

11. Bihar Institute o f Technology, S indri, Bihar

Mechanical Engg. 1 0 1 1 Nil

Electrical Engg. 1 0 7 1

Metallurgical Engg 5 5 Nil

Chemical Engg. 5 6 Nil

Civil Engg. 6 7 Nil

Instrumentation (Diploma) 5 6 1

41 42 2

12, Bengal Engg. College. Howrah, West Bengal.

Power Systems 1 0 1 0  |
Control Systems 1 0 1 0  | O
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3. Structural 1 2 3

4. Soil Mech & Foundry Engg.

(i i 5. Irrigation &  Flood Control
1 25 14 9

6 . Public Health ^

(Hi. Traffic &  Transportation 2 20 20
continu

8 . Production Engg.
20 20 5

9. Heat Power |

1 0 . Physical Metallurgy 1 0 5 3

1 1 . Hydraulic Machinery &  Systems '
1

1 2 .
1

Hydraulics | 1 0 9 1

13.
t

Solid Mechanics |
|

14.
1

Fluid Mechanics |

15. Electronics & Tele Communication Engg 1 0 7 2

16. Town & Regional Planning 1 0 8 2

17. -do- (D ip loma) 20 20 1 0

18. Dipl, in Traffic & Transports Engg 20 20 14

165 143 72

13. Punjab Engg. College, Chandigarh.
1. H ighway Engg. 14 14 3

2. Hydraulics & Irrigation 14 14 2

3. Structural Engg. 14 16 3

4. Electrical Power Systems 14 14 3

5. Rotodynamics 14 16 2

70 74 13



1 25

14. Delhi College o f Engg., Delhi. 1 2 3

CIVIL ENGG. 20 17 7

Structural Engg.

Hydraulics & Flood Control 

Public Health Engg.

MECHANICAL ENGG. 15 22 4

Thermal Engg. 

or

Production Engg.

ELECTRICAL ENGG. 15 19 4

(Full & Pt.)

Instrumentation & Control or 

Advanced Electronics

.. - _ ___ ___
50 58 15

----- .... — -----

ABSTRACT IN RESPECT OF GOVERNMENT COLLEGES

1. Poona 60 62 23

2. S. K. S. J. T. Instt. Bangalore 1 0 1 0 3

3. Pharmacy College, Bangalore 30 14 —

4. Trichur 18 17 1 0

5. Trivandrum 48 31 24

6 . Coimbatore 40 22 16

7. Ahmedabad 30 16 5

8 . Jabalpur 50 40 14

9. Gauhati 1 0 3

10. Raipur 1 0 1 0 6



1 2 6

1 2 3

1 1 . Sindri 41 42 2

1 2 . Howrah 165 143 72

13. Chandigarh 70 74 13

14. Delhi 50 58 15

632 542 193

NON-GOVERNMENT INSTITUTIONS

1. Tech. Institute o f  Textiles, Bhiwani, Haryana.

Textile Technology 5 5 5

2. Thapar College o f  Engg. & Tech., Patiala, Punjab.

Structures (Full & Pt.) 1 0 8 2

1 0 5 5

20 13 7

Hbti , Kanpur, Uttar Pradesh

1 . Chemical Engg. Practice 5 1

2 . Chemical Engg. Design (Full) 5 4 3
(Pt.) 5 — —

3. Soil Mech. & Foundry Engg. 1 0 7 6

4. Power Electronics & Controls (Pt.) 1 0 7 2

5. Mech. Engg. Design (Process

Equipment Design (Pt.) 1 0 1 1 7

6 . Industrial Systems Engg. (Pt.) 1 0 1 1 7

7. Bio-chem. Engg. 5 5 4

8 . Food Tech. 5 5 4

9. Paints Technology 5 4 3

i 0 . Oii Technology 5 4 4

75 65 41
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4. VJTI, BOMBAY, MAHARASHTRA.

1. Public Health Engg. 15 13 8

2. Elect. Engg. 1 0 8 6

3. Auto. Engg. ^ 1 0 1 2 6

4. Design Engg. )

5. Structural Engg. 1 0 1 0 8

6 . Textiles 1 0 5 2

7. Elec. Engg. Power Systems & 

Controls Systems 1 0 1 0 8

8 . Production Engg. 5 - -

70 58 38

SHRI GS INSTITUTE OF TECH. & SCIENCE,

INDORE, M AD H YA PRADESH.

1. Civil (Structural) 1 0 ! 1 6 3

2. Diploma, Highway Engg. 5

3. ,, Machine Design & Machine 

Elements 5 4

contini

4. Industrial & Production Engg. (Pt.) 1 2 4 NIL

5. Diploma, Elec. Power System 5 1 2 contini

6 . Electronics & Servo Mechanism 1 0 1 1 5

47 47 8

L. M. COLLEGE OF PHARMACY, AHM EDABAD, GUJARAT

1. Pharmacology 5 5 NA

2. Pharmaceutical & Pharmacent.cal 
Technology 5 4 4
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1 2 3

3. Pharmacognosy 5 3 2

4. Pharmaceutical Chemistry 5 5 4

20 17 1 0

BIRLA VISW AKARM A M AH AVIDYALAYA, 

VALLABH VIDYANAGAR, GUJARAT 

1. Civil (Structural) 6 5 1

2. Mechanical (Machine Design) 6 3 2

3: Electrical (Power Systems) 6 2 —

18 1 0 2

PSG COLLEGE OF TECHNOLOGY, COIMBATORE, TAM ILNAD U

1. Structural Engg. |
I

2. Machine Design. j
j

1 0 1 0 6
I

3. Production Design |

4. Machine Toois Engg. |
I 38 28 21

5. Fluid Machinery |

6 . Industria l Engg. (D ip loma) )
I 16 1 0 3

7. Industr ial Design (Diploma)

8 . App lied  Electronics & j 
Servomechanism |

9. Electrical Machines 40 31 31
10. Power Systems |
11. Comm. Systems.

12. Textile Technology 1 0 1 0 5
13. Computer Science 1 0 1 0 contin
14. Industr ial M eta llu rgy 1 0 1 0 contin

119



1 2 3
9. Coimbatore Institute o f Technology, Coimbatore, Tamilnadu

129

1. Civil 6 6 2

2. Mechanical (Heat Power) 6 3 1

(<>■3. Diploma, O.R. 6 1 —

4. Power System 6 5 2

5. Chemical 6 6 6

------- ------ ------
30 21 1 1

Thicigarajar College o f Engg., Madurai, Tamilnadu

1. Civil 10 1 0 7

2. Electrical 10 1 0 5

____ ------ ------

20 20 1 2

National Institute o f Engineering, Mysore, Karnataka

1. Civil Engineering 8 3 2

2. Power System 8 5 3

------ — —
16 8 5

------ — —

Birla Institute o f  Technology, Ranchi, Bihar

1. Heat Power 6

2. Design of Mech. Equipment

5 3

(Pt.) 25 25 14

3. Microwave Engg. 6 3 —

4. Instrumentation & Control 6



1 2 3
5.

6.

Control Systems |
i Pt. 

Power System |

12

12
24 con tinu ing

7. Space Engg. & Rocketry 10 6 co n tin u ing

fe 8. Rocket & M iss ile  Tech.
(D ip lom a) 6 6 4

83 69 21

School o f  Planning, Ahmedabad, Gujarat

Town Planning 20 13 9

14. Walchand College o f Engg., Sangli, Maharashtra

1.
2.

3.

S tructura l 
Heat Pow er |

I
Machine Design I

6

6

6

6

I
I
I
i
1

10

4.

5.

Power System |
i

Control System I
6 6

1

i
i

18 18 10

Abstract in respect o f Non-Govt. Institutions

1 . TIT Bhiwani 5 5 5

2 . TCET Patiala 20 13 7

3. HBTI Kanpur 75 65 41

4. VJTI Bombay 70 58 33

5. SGSITS Indore 47 47 8

6 . LMC Pharmacy, Ahmedabad 20 17 1 0

7. BVM Vallabh Vidyanagar 18 1 0 2

8 . PSGCT Coimbatore 134 119 66

9- CIT Coimbatore 30 21 1 1

1 0 . Thiagarajar Cciiege of Engg. , Madui ai 20 20 1 2



1 3 1

1 2 3

11. National Instt. of Engg., Mysore 16 8 5

12. BIT Ranchi 83 69 21

13. School of Planning, Ahmedabad 20 13 9

14 Walchand College of Engg., Sangli 18 18 1 0
------ ------ ------
576 481 245

Single Faculty Institutions set up by 

>PA, N e w  Delh i

Central Government :

Arch itecture  (Urban Design) 1 0 6 4

Town &  Country Planning 20 22 14

Housing &  Community Planning 1 0 5 8

Traffic &  Transportation Planning 1 0 7 6

Land Scape Architecture 15 7 4

65 45 36
____ ___ __

ITIE, B o m ba y

Industrial Engineering 48 37 35

5M , D ha nb ad
M in ing Engg. (Full &  Pt.) 6 2 2

Open Cast M ining 1 2 1 1

Mineral Engg. (M.Tech./D ip.) 1 0 9 5

Industr ial Engg. &  Management 20 1 0 4

M in ing Machinery (Pt.) 1 0 3 —

58 25 1 2

Abstract in respect o f single Faculty Institutions
1. SPA, New Deihi 65 45 36

2. NiTIE, Bombay 48 37 35

3 ISM, Dhanbad 58 25 1 2

171 107 83



SOME OF TH E POST-GRADUATE COURSES WHICH HAVE NOT 

BEEN APPROVED BY TH E P.G. BOARD

ANNEXURE IV

Cochin University

M.Sc. (Engg.)

B H U -IT

Microwave U'.igg.

Electronic Instrumental ion.

Micro Electronics.

Andhra University

Soil Mechanics & Foundation Engineering. 

Computer Engineering.

Electronics & Communication Engineering, 

(Instrumentation & Control System).

Heat Transfer Engineering.

Marine Engineering.

Mechanical Handling.

M.Sc. (Mineral Process Engg.).

M.Sc. (Geo-Engg.).

Pharmacology.

Punjab Agricultural University

Elec. Instrumentation System & Control. 

Mech. Thermal.

Environmental Engg.

Bengal Engineering College, Howrah

M. Architecture.

M.E.C. — 16

Chemical

Electrical

Mechanical



SGSITS, Indore

P.G . Diploma in Electrical Power System.

Design of Machine Elements.

H ighway Engineering.

Ind . & Production Engineering.

Jiwaji University

(Madhav Instt. of Tech. & Science, Gwalior). 

Civil (Structural & Public Health).

Electrical (Electrical Measurements).

Mechanical (Machine Handling).

Government Engineering College, Jabalpur

M ining Engineering.

I.E. & O.R.

Marathwada University
Civil Engineering.
Electrical Engineering.
Mechanical Engineering.

MS University, Baroda

Water Resources Engg.

Production Engineering.

Metallurgical Engineering.

Chemical Engineering.

Pharmacy.

Architecture.

REC, Tiruchirappalli

Industrial Metallurgy.

W elding Engg.

Chemical.

Electronics & Communication Engg. (Full & Pt.).



Design & Production of Thermal P lant Equipment. 

Industrial Engg. (Dip.).

Applied Maths. (M.Se.).

Applied Electronics (M.Se.).

REC, Nagpur

Meat Power.

Production Engg.

Process Metallurgy.

Structural Engg. (Pt.).

C< m m uuication Engg. (Pt.)

1 ly Jr a Lilies (Pt.).

REC, Jaipur

Water Resources Engg. (PL).

Elec. Power Svstems.

Structural Engg. (Pt.).

Mechanical (Pt.).

REC, Durgapur

Chemical Engg. (Pt. &  Full).

Transportation Engg. & Planning.

Elec. Systems.

REC, Surat

Transportation Engg. & Planning.

M 'vhanical Engg.

Power System Engg.

Soil Mech. & Foundry Engg.

Structural Engg.

REC, Allahabad

Environmental Engg. (Pt.).
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REC, Bhopal

Engg. Materials.

Mechanical Engg.

REC, Rourkela

Design, & Production & Heavy Machines 

Tech. of Mat. Furnace.

Power System & Control (Pt.).

Ferrous Process Met. (Pt.).

Machine Design &  Elements (Pt.).

Cochin University

All Courses.

•Jiwaji University

All Courses.

Ravishankar University, Raipur

All Courses.



POST-GRADUATES PRODUCED BY VARIOUS INSTITUTIONS

TILL 19/8

ANNEXURF V

lITs/11 Sc. M.Tech. P.G. Dip. Ph.D. M.Sc. D.Sc.

1. Delhi 1215 210 144 27

2. Kanpur 1437 - 217 — —

3. Madras 1694 186 242 138 —

4. Bombay 2050 355 222 2

5 Kharagpur 3106 373 397 165 2

6. II Sc. Bangalore 2859 434 458 —■ —

12361 1558 1680 330 4

RECs
i • Warangal 534 34

2. Bhopal 260 -- —

3. Ja ipur 29 10

4. Rourkela 52 — 9

5. Calicul 48 — —

6. Durgapur 243 — 18

7. Nagpur 135 27 1

8. Kurukshetra 58 26 8

9. Tiruchirappalli 103 — 4

10. Suratkal 253 — --

11. Surat 35 — —

12. A llahabad 295

2045 63

6

80



University Institutions

1. JN  Tech. University

(i) Kakinada College

(ii) Anantapur College

2. Nagpur University,

LN College of Tech.

3. J.N . University, New Delhi

4. Calcutta University

5. P.A. University of 

Technology, Madras

6. Bombay University,

Dept, of Chem. Tech.

7. Saugar University

8. Annamalai University

9. Nagpur University

10. M.S. University, Baroda

11. Cochin University

12. M.S.M. College of Engg., 

Jodhpur

13. BHU-IT

14. Roorkee University

15. Sri Venkateswara University, 

College Engg. T irupali

P .G . D ip. Ph.D . M.Phil.

1

. - 10 

108 28

44 30

118

—  51

2G

24 5

171

1360 352 2

4

138

M.Tech

64

35

134

639

1059

301

517

228

246

268

14

22

891

2347

65
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m :

Non-Govt. Colleges

1. N.I.P.. Mysore

2. T.I.T. Bhiwani

3. H .B .T .I. Kanpur

4. V .J.T .I. Bombay

5. B.V.M. Vallabh Yidyanagar

6. P.S.G.C.T. Coimbatore

7. School of P lanning,

Ahmedabad

8. T.C.E.T. Patiala

9. S.G .S.I.T .S. Indore

10. L.M. College of Pharmacy, 

Ahmedabad

11. W alchand College, Sangli

12. Thiagarajar College of 

Engg'., Madurai

13. B.I.T . Ranchi

Government Colleges

1. Punjab Engg. College,

Chandigarh

2. Bengal Engg. College,

Howrah

3. Bihar Instt. of Tech.

Sindri

4. C.I.T. Coimbatore

P.G . D ip. Ph.D . M .Phil

7

125 2

—  1

37 16

28

1

—  7

32

58

58 —

8

2 :

Tech.

35

24

227

102

101

761

70

22

94

194

85

74

108

274

256

37

131



5. L.D. College, Ahmedabad

6. Assam Engg. College, 

Gauhati

7. Puna Engg. College

8. Engg. College, Trichur

9. Delhi College of Engg., 

Delhi

Single Faculty Institutions

1. S.P.A. New Delhi

2. N .I.T .I.E . Bombay

3. I.S.M . Dhanbad



DETAILS OF R & D ACTIVITIES

(For Hit' 5 t /a rs  e n d ing  1977-78)

Sponsored

ANNEXURE VI

1 'niversiiies Research Consultancy Ph.D . M. Tech

Projects Projects Projects Projects

(1) (2) (3) (4)

l. Bombay 108 1G0 51 157

oL. . P.A .U .T ., Madras 72 41 25 245

3. Jodhpur 1 many 4 21

4. T irupati 8 5 11 50

5. Annamalai 2 3 1 65

G. Kakinada (J.N.

Tech. University) - 5 5 9

7. G.B. Pant 21 21 8 13

8. Nagpur 3 4 7 96

9. Andhra 39 22 29 184

10. B.I.T .S. P ilani 67 — 12 121

11. Baroda 25 12 6 142

12. A ligarh 5 a few 11 90

13. BI4U-IT 97 many 100 195

14. Osmania 2 14 10 109

450 280 1497

M.E.C.—17



Regional Engineering Colleges
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(1)

1. Kurukshetra 3

2. W arangal 26

3. Calicut 19

4. T iruchirappalli 11

5. Surathkal 13

6. Surat 14

7. Durgapur 7

8. Jamshedpur 2

9. Ja ipur 7

10. Nagpur 6

11. Rourkela n

12. Bhopal 22

13. A llahabad 7

148

Government Colleges

1. Bangalore

2. Poona

3. Coimbatore

4. Trichur

5. Trivandrum

6. L.D.C. Ahmedabad

264 19 87

359 31 188

33 3 21

32 12 59

12 8 120

40 7 43

8 19 74

2 3 24

9 13 38

34 18 126

8 18 72

43 21 152

51 17 154

895 189 1158

(2 ) (3 ) (4 )

12

20

6
9

17

9

13

101

20

85
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7. Jaba lpur

8. Gauhati

9. Raipur

10. Ranchi

11. Howrah

12. Chandigarh 

1.3, Delhi

4

2

9

30

79

4

6

3

16

20

3

10

4

58

3

45

80

79

64

39 180 65 612

Non-Government Colleges
1. T.I.T .. Bhiwani

2. T.C.E.T., Patiala

3. H .B .T .I., Kanpur 16

4. V .J.T .I., Bombay 28

5. S .G .S .I.T .S ., Indore 7

6. L.M .C. Pharmacy,

Ahmedabad 6

7. B.V.M. Vallabh

Vidyanagar 2

8. P.S.G .C .T .,

Coimbatore 31

9. N .I.E ., Mysore

10. Thiagarajar College,

Madurai 2

11. B .I.T ., Ranchi 12

12. School of Planning,

Ahmedabad 10

5

37

19

29

5

27

3

17

2

39

17

10

2

18

16

15

126

68

54

50

18

108

10

31

32

1 1 1 142 107 528



A N N EXU RE  V li 

PARTICULARS OF DOCTORAL RESEARCH PROJECTS

IITs. & II Sc.: 1978
Ph.D . Strength

(Engg.) Out-turn

1. I . IT ., Bombay 318° 56

2. I I T., Delhi 227 51

3. 11 T., Kanpur 146 60

4. I.I.T ., Kharagpur 155 31

5. I.I.T ., Madras 154 57

6. I I. Sc., Bangalore 349 68

1349 323

0 This excludes research scholars funded by other agencies such as 

C .S.I.R., I .G.C. etc.

University Institutions
Ph.D . Ph.D .

Research Projects Already Awarded 

in  Progress in 5 years

in 1977-78

1. P .A .U .T ., Madras 13 11

2. J.N. Technical University,

Hyderabad 9 —

3. Andhra University 31 3

4. Sari Venkatcs University 10 1

5, Annamalai University —  1

6. Nagpur University —  7

7. G B. pant University 7

8. .Iodh])Ur University 7 4

9. Bonitay University 25 51
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10. Calcutta University,

(Centre for Radio Physics) 22 2

11. B .I.T .S., P ilani 26 11

12. Jodhpur University 5

13. Aligarh University 9 2

14. BHU-IT 17 51

15. Osmania 7 2

Regional Engineerin >' Colleges

1. Kurukshetra 16 4

2. W arangal 61 23

3. Calicut 3

4. Surathkal 9

5. T iruchirappalli 10 2

6. Surat 7 2

7. Ja ipur 8 &

8. Jamshedpur 3 —

9. Durgapur 11 8

10. Nagpur 8 2

11. Rourkela 18

12. Bhopal 18 2

13. A llahabad 17

189 48

Non-Government Institutions

1. T.I.T ., Bhiwani 4 1

2. T.C.H.T.. Pat i a l a  2

3. B I T  . Ranch i  0 2

(1) l ‘2)
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4. Thiagarajar College,

Madurai 14

5. C .I.T., Coimbatore 7

(i. P .S .G .C .T ., Coimbatore 14

7. B.V.M ., Vallabh Vidyanagar

S. L.M .C. Pharmacy.

Ahmedabad 1()

9. S .G .S .I .T .S . .  Indore 11

H). V .J .T . I . ,  Bombay

I 1,. U .’o .T .l.,K anpu r 20

94

State Government Colleges

1. Delhi 9

2. Chandigarh 4

3. Howrah 21

4. Sindri 2

o. Jaba lpur 3

(i. T rivandrum  4

7. Coimbatore

8. Poona ^

18

2

5

1

3

32

1

2

17

nO

1

1

1

26



A N N E X U R E  V I I I

DOCTORATES AWARDED IN ENGINEERING 

AND TECHNOLOGY IN 1 9 7 6 - 7 7

Engineering

■1 . Engineering Mechanics 8 Civil Engineering

;2 . Engineering Materials 15 27. Foundation Engineering 22

:3. Electrical Engineering 5 28. Soil Mechanics 5

'4. Generation 25 29. Structural Analysis 5

:5. T ransm'iss'ion 1 2 30. Loads and Deformations 7

(6 . Frequency Measurement 1 31. Structural Design 26

’7. Signals 3 32. Bridges 2

!8 . Microwave Electronics 1 33. H ighway Engineering . 2

!9. Semiconductor Devices 7 34. Hydraulic Engg. 1 2

1 0 . Circuits 6 35. Sanitary & Municipal Engi

1 1 . M icroelectronics 3 neering 4

1 2 . Computers 4 Aeronautical Engineer in g
13 . Radio &  Radar Engg. 3 36. Aerodynamics 8
1 4 . Heat Engineering 2 37. A ir  Frames 2
1 5. Heat Transfer 3 38. Engines, Fuels &  Propellants 5
16 . Internal Combustion Engines 2 39. A ircra ft Instrumentations 1

17 . Solar Energy 2 40. Automobile Engineering 1

At fit.

1 :8 .
1 ;9. 

2(0 

2' 1

■hanicul Engineering

Physical Principles 

Machine Parts 

Lubrication 

Machine Tools

41

42.

43.

44.

45.

Automatic Control Engg. 

Control Theory 

Linear Systems 
Non-Linear Systems 

Sequential Machines

1

9
1

3

4

2:2 Refrigerants 1 229
2'.3 Fans &  Pumps 2 -------

,2 '4 Convers 1 Technology
2 ! 5 Factory Operations 2 46. Chemical Technology 1 0

2(6 ft fin ing Engineering 

MEC - 1 8

3 47. Evaporation &  Separation 3
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48. Mass Transfer 1 0

49. Heat Transfer 7

50. Named Reaction's 3

51. Reaction K inetics 5

52. Heavy Chemicals 3

53. Food Technology 3

54. Ceramic Technology 2

55. Dyes 3

56. Plastic Technology 1

Metallurgy
57. E lectrom eta llurgy 2

58. Ferrous M etals 7
59. Non-Ferrous M etals 6

60. Physical & Chemical
M eta llu rgy 8

61. M eta llography 1
62. Leather Technology 1
63. Paper Technology 1
64. Textile  Technology 5

81

65. Bio-Medical 4

66 . Public Health 1

Earth Sciences

67. Chemical Minerology 1

68 . Hydraulogy 6

69. Stratigraphy 2

70. Geochemistry 2

71. Petrology 1

72. Plutonic Rocks 2

329

Institutions/Universities which 

awarded Ph. Ds. in 1976-77

1 . 1 IT Bombay 38 13. Andhra 5

2 . 1 IT Delhi 28 14. Poona 3

3. IIT Kanpur 30 15. Kanpur 3
4. 1 IT Kharagpur 23 16. Bangalore 3
5. IIT Madras 66 17. ISM Dhanbad 3

6 . II Sc Bangalore 38 18. Pilani 2

7. Bombay 16 19. Punjab 2

8 . Roorkee 14 2 0 . Jodhpur 2

9. Calcutta 8 2 1 . Kakatiya 2

1 0 Madras 7 2 2 - Indore 2

1 1 . Nagpur 7 23. JN Tech. University,

1 2 - Jadavpur 7 Hyderabad 2
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24. Allahabad 2 33. M eerut

25. Banaras 2 34. Osmania

26. Rajasthan 1 35. Delhi

27. Ranchi 1 36. Bhopal

28. Shivaji 1 37. Burdwan

29. Venkateswara 1
30. V ikram 1
31. Kalyari 1
32. Kashmir



ANNEXURE IX

d e t a i l s  o f  c o n s u l t a n c y  p r o j e c t s

IITs 11 Sc.

1. Kharagpur

2. Madras

3. Kanpur

4. Delhi

f). Bombay

6. Bangalore

Consultancy Projects 

in 1978

80

197

103

92

272

87

831

Category of Institutions

1. 24 Universities

2. 13 RECs.

3. 12 Non-Government Colleges

4. 13 Government Colleges

5. 3 Single Faculty Institutions

Consultancy Projects 

in five years ending 

1977-78

Data not available

895

142

180

38



AN N EXU RE  X 

DETAILS OF CONTINUING EDUCATION PROGRAMMES 

HTs II Sc. (In 1977-78)

Name of the Institute

1. Bombay

2. Delhi

o. Kanpur

4. Kharagpur

5. Madras

6. II Sc. Bangalore

Symp.'Coiif.

Institute

Seminar

Short-term

courses

56

56

M ain

27

75

40

Conferences

attended/'

lectures

delivered

126

278

No. of 

teachers/ 

Scholars under 

Q IP /F IP

21
15

51

41

157 28

Universities (in 5 years ending 1977-78)

1. Andhra

2. Nagpur

3. Kakinada (J.N. Tech. Universitv)

4. G.B. Pant

5. Saugar

6. Sliri Yenkateswara

7. Jodhpur

8. Annam alai

9. P .A .U .T ., Madras 

id . Bombay

Con. Education 

Courses 

1

6
1

244

Seminars

o

90

10

Many

80

18

Many
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11. Pilani

12. A ligarh

13. BHU-IT

14. Osmania

Regional Engineering Colleges

1. A llahabad

2. Bhopal

3. Rourkela

4. Nagpur

5. Ja ipu r

6. Jamshedpur

7. Durgapur

8. Surat

9. Surathkal

10. T iruchirappalli

11. Calicut

12. W arangal

13. Kurukshetra

9

10

139

1

14

3 

19

6
1

2

4 

4 

3 

10 

10

6

( i )

7

(2)

18

14

10

4

10

1

1

12

2

83 53

Non-Governm ent Colleges

1. Thiagarajar Engg. College, M adurai

2. N .I.E ., Mysore

3. C .I.T ., Coimbatore

4. P.S.G .C .T ., Coimbatore

1

22
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(1) (2)

5. L.M.C. Pharmacy, Ahmedabad

6. S.G .S.I.T .S., Indore

7. T .I.T ., Bh iw ani

8. T.C.E.T., Patiala

9. Y .J .T .I., Bombay

10. B.I.T., Ranchi

11. H .B .T .I., Kanpur

12. School oi P lanning, Ahmedabad

11

18

3

50 50

State Government Colleges

1. Bangalore

2. Delhi

3. Chandigarh

4. B.E.C., Howrah

5. Sindri

6. Raipur

7. Gauhati

8. Jabalpur

9. Ahmedabad

10. T.-ivandrum

11. T.-ichur 

M.E.C -19

o

3

6

1

12

2

4

21

8

3

o

2



A N N E X U R E  XI

LIST OF EMERGING AREAS

1. Acoustics Engineering

2. Agricu ltura l Engineering

3. Aero Space Propulsion

4. Appropriate Technology

5. Automation

6 . Biomedical Engineering

7. Bio Engineering

8 . Bio Chemical Engineering

9. Bridge Engineering

10. Coal Processing

11. Construction Management

12. Cryogenic Engineering

13. Computer Sciences & 
Technology.

14. Coastal Engineering

15. Cloud &  Rainfall Studies ;
Flood Forecasting

16. Environmental Science & 
Engineering and Pollution 
Control

17. Energy Systems and 
Engineering.

18. Engineering Seismology

19. Ergonomy & Safety Engi
neering.

20. Extra High Voltage Technology

21. Entrepreneurship

22. Ferti l iser Technology

23. Food Engineering & Technology

24. Forest & Wood Technology

25. Foundation Engineering

26. Fabrication Technology

27. Gas Turbine Engines

28. Hydrome ta llurgy

29. Information & Com m unication
Systems.

30. Impact of Technology on 
Environment

31. In formations & Data Proces
sing

32. Irrigation Engineering

33. industrial Minerals & M ineral 
Proccss Engineering

34. Integrated Rural Development

35. Laser &  Laser Systems

36. Membrane Technology

37. M icrowave Engineering

38. Missiles Technology

39. M il i ta ry  Vehicles Technology

40. M il i ta ry Science &  Engineering

41. Medical Electronics



1 6 0

42. Nutrit ion Science & 55. Resources Engineering
Technology

56. Recycling and waste Util isa
43. Nuclear Power Engineering tion Technology

44. Ocean Sciences & Engineering 57. Rural Communications, Rjral

45. Off-shore Structures.
Transport, Rural Housing

46. Oil Hydraulics &  Pneumatics
58. Railway Engineering

47. Polymer Engineering
59. Switchgear Engineering

48. Process Engineering
60. Space Technology

49. Process Techniques
61. Transportation Engineering

50. Photogrametry 62. Tribo logy

51. Photo Interpretation and 
Remote Sensing

63. Textile Engineering & 
Technology

52. Photonics Engineering (Opto 64. W eld ing

Electronics &  Electro Optics) 65. Water Resources Development

53. Pharmaceutical Sciences & 
Technology

66 . Water Management

54. Reliability Engineering

This list is only i l lustrative.



A N N E X U R E  X I I

THE EXISTING NORMS (APPROVED IN LATE SIXTIES) FOR PROVIDING 
ASSISTANCE TO INSTITUTIONS CONDUCTING/INTRODUCING POST

GRADUATE COURSES IN ENGINEERING AND TECHNOLOGY.

F. G. Degree Course

Non-recurring  :

(i) Build ing

ii i)  Equipment 

Pii) Library

Recurring :

' i )  Teaching staff

(ii) Supporting staff

(i i) Maintenance Expenditure 

( i '/) Scholarships

(v) Library

P. G Diploma Course

Financial assistance may be 
Com m ittee P. G. Board.

Nil (only in exceptional cases 
assistance is given)

Rs. 1.5 lakhs per course.

Rs. 10,000 for less than 3 courses.
Rs. 30,000  for 3 or more courses.

1 Professor, 1 Asstt. Professor.

15",, of the expenditure on teaching 
sta ff (excluding Class IV staff).
Rs. 500 per student per year (revised to 
Rs. 1000 per student per year in 
June '72).

Rs. 250 - p.m. per student for a period 
of 24 months, (revised to Rs 400 '- p .m .

per student in May 1975).

Rs. 5000 fo r less than 3 courses.

Rs. 10,000 for more than 3 courses.

provided as recommended by V is it ing

At its meeting held on 30th April 1976, the Expenditure Finance 
C o irm  -tee recommended revision of these norms as under :-

The ceil ing for equipment, Library and build ing etc. should be  
estimated at the rate of Rs 3 lakhs per course. However, the exact 
amount may be worked out by the V is it ing  Committees taking into 
consideration the nature of the course and the existing facil i t ies in a 
particular field.



A N N E X U R E  X I I I

REV SED NORMS RECOMMENDED BY THE N A Y U D A M M A  COMMITTEE 
FOR PROVIDING ASSISTANCE TO INSTITUTIONS CONDUCTING 

IMTRODUCING POST-GRADUATE COURSE IN ENGINEERING &
TECHNOLOGY

F U L L  T iM E  1>.G D EG R EE CO U R SE

N ori-rc iirn 'iix  ;

( i ) 3uilding Based on essentia! needs assessed bv V is i t 
ing Committees.

( i i )  Equipment ( including Ceiling of Rs. 5 lakhs per course mainly for 
furniture) core facilit ies. Actual requirements to be

assessed by v is it ing Committees.

In exceptional cases, an additional 
ceil ing o f Rs. 2 lakhs for specific facil i t ies 
based research proposals of relevance.

A  provision of Rs. 5 to 15 lakhs for a 
mini computer where it is not available

n i l ;  library' Rs. 10,000 per course subject to a maxi
mum of Rs. 40,000 for more than 4 courses 
for books, back volumes etc.

An ou tr igh t grant of Rs. 1 lakh for Xerox 
machine, m icro-f i lm  recorder etc. wherever 
these fac il i t ies are not available.

Library space of atieast 2000 sq.m. for 
a total student population of one thousand 
(includ ing undergraduates).

Recurrng :

(i) -eaching Staff 1 Professor, 1 Asstt. Professor/Reader
Rs. 5,000 per year per course for payment to 
V is it ing Professors/Experts at the rate of
Rs 1 00 per lecture.



Rs. 5,000 per year per vacant p o s t 
graduate faculty piosition for payment to  
V is it ing  Faculty/Experts from outside.

(ii) Supporting staff 
( including Class IV 
staff, if necessary)

(i i i)  Maintenance 
Expenditure

(iv) Scholarships

2 0 % of the motional expenditure on 
sanctioned teaching staff (not on actual 
expenditure on s ta f f  in position).

Rs, 3000 per studeint per year. (Rs. 4 0 0 0  
per student per year for a maximum o f 3 
years for doctoral candidates).

The research scholars may be a llowed, 
if necessary, to attend conferences/seminars 
w ith in  the country using the money from the 
contingency maintenance grants. Such ex
penses should not exceed Rs. 750 per year 
for an ME/MTech student and Rs. 1000 per 

year for a doctoral candidate.

Rs. 600 - p m. per student for a period o f 3 
semesters(18 months). Rs. 450 - for spon
sored candidates gett ing  full salary. Rs. 700, 
Rs. 800 and Rs. 900  p.m. for the first year, 
second year and th ird  year respectively fo r  
doctoral candidates. The fe l lowship  to be 
enhanced by Rs. 50/- after submission of 
thesis and to be continued for 3 months or 
t i l l  the viva is over, whichever is earlier.

(v) Library Rs. 10,000 - per course subject to a maximum 
o fR s . 30,000 for more than 3 courses for 
books, journals etc.

Recommendation of grants for any post-graduate programme should be 
based on the overall post-graduate activ it ies of the departmenrs concerned 
and not on a narrow truncated basis of specific post-graduate course courses 
proposed by an inst itut ion.


