
REPORT

National Survey 

on

“Quantification of Financial and Manpower Resources 
Devoted to R&D in Science and Technology from 

Higher Education Sector - North Zone”

Part II

Presentation  of Data and 
A nalytica l Perspectives

Indian Geological Congress 
Roorkee -  247 667

February 19, 2002



REP ORT

National Survey 

on

“Quantification of Financial and Manpower Resources 
Devoted to R&D in Science and Technology from 

Higher Education Sector - North Zone”

Part II

P resen ta tion  ofData and 
A n aly t ica l  P ersp ect ives

Indian Geological Congress 
Roorkee -  247 667

February 19, 2002



The ignorant work for their own profit, Arjuna; 
wise work for the welfare o f the world without thought to themselves. 

By abstaining from work, you will confuse the ignorant, 
who are engrossed in their actions.

Perform all work carefully, guided hy compassion.

- Bhagwat Gita
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EXECUTIVE SUMMARY

R&D endeavours in the area o f S&T constitute the national lifeline 

o f the development o f science & technology, be they in the institutions of 

higher learning, public sector research organizations, or the industry -  private 

or public sector. The institutions o f higher learning are also the major 

performers o f research, but output in terms o f R&D manpower has eluded 

the national effort. Efforts were made by DST in the past, to collect the 

required data in order to provide a national data-base on R&D in S&T 

w ithout any special inputs. Teaching being the prim ary concern o f 

universities, institutes and colleges, the teachers involved in research 

activities are to be evaluated by a set o f unique science indicators side by 

side with the conventional measures used to assess the outcome o f research 

inputs poured in by the national funding agencies as well as the industry. 

To evaluate and develop such science indicators four Brain-Storming 

Sessions (BSS) were sponsored by DST and held at Thanjavur (S), Pune 

(W), Guwahati (E) and Lucknow (N); the last event was organized under 

the aegis o f Indian Geological Congress, at Lucknow in March, 1998.

These brain-storming sessions highlighted the relevance of such 

science data-base and enabled to design a set o f  three basic questionnaires 

for inviting responses from universities and institutes o f  higher learning, 

S&T Departments and teaching faculty. Being the nodal national repository 

of R&D data on science and technology, the DST decided thereupon, to 

entrust the responsibility o f conducting this survey to the very people who 

were involved at the BSS stage and that is how the present investigating-



team came to be offered this job for the north zone, with enough financial 

sponsorship and timely release o f grants.

After the pilot survey, covering 21 institutions -  universities, institutes 

and PG Colleges, an inter-zonal meeting reviewed the responses and made 

few m odifications in the contents o f  questionnaires as well as in the 

methodology which was to be adopted. Software developed at north zone 

for data entry and data retrieval were largely accepted for all the zones. The 

reluctance to supply data-base by teaching community was overcome, partly 

by pursuation, and partly by using annual reports and budget papers to 

provide a data-base from 47 out o f 58 S&T universities/institutes, and 17 

out o f  the contacted 121 colleges, including engineering and medical 

colleges.

The data has been presented in 55 tables in the form o f appendices, 

covering the universities/institutes and 13 appendices related to the colleges 

and is illustrated by 35 figures with 7 summary tables in the text. On special 

demand of DST, attempts were made to assess the full-time equivalent (FTE) 

faculty and ancillary staff to facilitate apportioning of the manpower and 

expenditure towards R&D. Low-level o f response (21.46% o f faculty) 

inhibits recommendations for free use o f the results. Therefore, and a 

modified FTE(t) has been suggested in this report.

The total reported income of 47 universities/institutes of North Zone 

is around Rs.1805 crores. Out o f which Rs.487 crores belongs to four 

reported institutes o f national importance and Rs.582 crores belongs to 11 

centrally-supported institutions. This forms 59.22% of the total for all the



universities. Among the State-supported universities, the support by Uttar 

Pradesh is comparatively less. Out o f this total income, 62.83% is spent on 

S&T sector, out o f  w hich 31.64%  goes tow ards R&D. The R&D 

expenditure, thus, comes out to Rs. 359/- crores in North Zone institutions 

covered in this report on the basis o f FTE. About Rs.321 crore, almost 

89%, goes to recurring expenses and a little over 10.5% towards non

recurring expenditure, which takes care o f physical and instrumental 

requirement and innovation. Seventeen o f the 47 universities/institutions 

attract sufficient extramural funds for R&D, although mostly it comes from 

R&D funding agencies o f the Union Government, such as DST, CSIR, 

UGC, AICTE, etc.

Within the limitations o f data-base, it can be safely concluded that 

around 42% o f total R&D expenditure in north zone is carried out by 

agricultural and allied institutes, about 27% by medical institutes, and about 

6% by engineering institutes, leaving a quarter for all the remaining multi- 

faculty and natural science-based universities. This is reflected in the R&D 

objective scenario for UNESCO requirement also.

Computations for FTE on R&D manpower is constrained by poor 

response status by teaching community as a whole. Use o f FTE(t), which is 

derived by integrating the FTE per faculty value obtained from responses 

over the total staff (instead o f only the responded staff). The total staff in 

the universities/institutes covered in this report is 10,054. The number of 

responding faculty is 2158 (21.46% of the total). The calculated FTE comes 

to 848 and the FTE(t) comes to 4415, forming 8.43%) and 43.91%,

( x i i i )



respectively, o f the total faculty. Range-wise distribution of FTE becomes 

uniform if  one uses FTE(t), rather than FTE. One cannot use FTE(t), 

however, where issues like gender are considered.

The estimated percentage o f time devoted to research and extention 

is maximum in agricultural sector, followed by medical sector. Similarly, 

S&T expenditure on applied research is almost one-third o f the total, being 

minimum fo r  experimental development. This may be partly due to lack of 

facilities and interest in this sector and partly due to very heavy infrastructure 

demand for this type o f research.

Amongst the R&D FTE, the percentage of female FTE works out to 

14.6%. This percentage is in inverse proportion of age and experience (in 

years), indicating that many female researchers opt out in later years for 

family reasons or otherwise. As for the qualifications, such as doctorate 

degree, 44.26% females have the doctorate degree as compared to 50.96% 

in males. As such the women researchers are not found far behind their 

male courier parts.

Just as faculty members are apportioned to R&D [and called FTE & 

FTE(t)], the auxiliary and administrative staff have also to be apportioned 

towards R&D activity. It came out that such deduced supporting staff 

correlate better with FTE(t).

The whole project emanated from an exercise o f developing science 

indicators. Due to poor response, however, the ratios, or percentages, will 

not be nearer reality, as some of the known prestigious research institutions, 

such as A11MS, Delhi Univ. 1ARI, JNU, IIT, Delhi, 11T (K), 1IT (R),
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Allahabad (U), and PU (Chandigarh) have poor staff response. But this 

does not absolve us to write o ff these well-thought-out science indicators. 

Efforts should, therefore, be directed towards getting the details from 

individuals in the institutions o f higher learning as regulated routines and 

possibly, the DST, in collaboration with UGC, AICTE, MCI, IARI, etc., 

design a common questionnaire, based on the questionnaire III developed 

for this National Survey. This approach would not upset the faculty members, 

who currently receive a variety o f  questionnaires from a plethora o f 

organizations -  Governm ent, sem i-governm ent, or non-governm ent, 

throughout the year. A common strategy to develop the data-base will lead 

to a stronger and more complete national data-bank which can be used 

profitably by the user agencies.
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RECAPITULATION

After having formalised basic concepts and definitions o f the terms 

for use in the project work and subsequently having gleaned the information 

and some experience through the pilot survey, the thrust o f activities was 

directed to data acquisition from  R&D personnel and m anagem ent 

authorities o f 53 universities, institutions o f engineering and medicine, and 

about 125 PG colleges o f science, engineering and medicine, located in the 

North Zone, comprising seven states and two national territories (Fig.l). 

Despatches o f the questionnaires were made swiftly to all concerned, even 

though many Heads/Registrars o f the academies and PG colleges had not 

responded to our initial enquiries. Reminders were, once again, sent to non

responding institutions by the Head o f NSTMIS Division, DST, and the 

Project Investigator. When even these pursuations did not bear reasonable 

fruits, the matter was taken up, at times, even on personal basis through 

known and even nodding acquaintances with the result that quite a number 

o f universities and institutions o f national importance and privately-managed 

institutions came around to accept the proposal. The efforts were further 

strengthened by personal visits by the PI and the Co-PI, but- this, too, did 

not produce satisfactory results. As the project calendar was getting out of 

schedule, a meeting o f the Zonal Coordinators was convened at Thanjavur 

on June 17-19, 2000 to find out the ways and means for gathering reasonably 

good amount o f data. Among other things, decision was made to use 

secondary data as given in the annual budgets and annual reports of the 

institutions for the years 1997-98 and 1998-99.
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The above decision, although proved substantially useful for data- 

gathering, showed key-shift in the methodology of the data acquisition nearer 

to the desired target through the pedantically prepared questionnaires. But

- even copies o f the annual budgets and the reports from some universities, 

regretfully, had to be obtained through pursuations and personal visits, and 

seven o f them never came forward at all to part with the information. In 

this part o f the report we present the gathered data in tabular form, give its 

analytical perspectives, and also bring out salient features thereof on different 

modes with the help o f illustrations and graphic representations. For better 

understanding o f the inferences and systematic presentation o f the data, 

report is devided into two sections: first, we discuss the results o f our study 

o f the data from universities & institutes, and later on we treat the collected 

data from post-graduate colleges.

UNIVERSITIES/INSTITUTES 

PREAMBLE

Universities and institutes o f higher learning have been established in 

India under the acts, enacted by the Union Parliament or State legislatures. 

As per legal provisions given therein, some o f these are fully residential in 

character with constituent colleges, departments (often grouped into Faculty 

System), or institutes, situated within the campus, or outside, for example 

BHU & AMU. In addition, there are universities having affiliated colleges, 

which have no administrative linkage with the parent institution, but follow 

the acadcmic regimen thereof. In this survey, about 200 colleges were
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initially approached, but finally seventeen affiliated P.G. colleges responded; 

these have been studied separately to assess their contribution to R&D, 

howsoever, small it may be. On the other hand, there are certain universities/ 

institutes established by private trusts, which are recognized by the 

Government through the University Grants Commission (UGC), New Delhi, 

or Medical Council o f India (MCI), Indian Council o f Agricultural Research 

(ICAR), etc., and referred to as “Deemed Universities”; these also came 

under the purview o f this survey. An alphabetical list o f 58 universities of 

North Zone, including Deemed Universities, is given in Append. 1 alongwith 

their year o f establishment. During the last two years, 5 more universities/ 

institutes have come up, but as their establishment postdates the survey 

year (1998-99), they are not included in this survey. These are:

1. Guru G ovind Singh Indraprastha Vishwavidyalaya, N ew  Delhi 
(Previously this was the “South Complex” of Delhi University).

2. Allahabad Agricultural Institute, Allahabad.

3. Rajarshi Tandon Open University, Allahabad.

4. National Institute o f Pharmaceutical Education and Research, Mohali 
(Punjab).

5. TERI School o f Advanced Studies, New Delhi.

Out o f the listed 58 universities, three viz., Central Institute o f Higher 

Tribetan Studies and Sampumand Sanskrit Vishvidyalaya, both in Varanasi, 

and Shri Lai Bahadur Shastri Rashtriya Sanskrit Vidyapeeth, in New Delhi, 

are non-S&T Universities; hence, kept out of this study. Out o f 55 remaining 

Universities/Institutes, twelve offer specialized courses in agriculture and
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related veterinary, forestry, horticulture and applied sciences. (Code nos. 

043, 044, 066, 071, 082, 085, 095, 161, 162, 183 and 203 as given in 

Append. 1), six offer specialized courses in engineering, technology and 

related applied sciences (code nos. 088, 090, 184, 916, 202 and 228), four 

offer specialized courses in medicine and allied sciences (code nos. 006, 

018, 180 and 199) and the rem aining thirty-three have m ulti-faculty 

dimensions. Out o f these, nine Universities (code nos. 005, 007, 021, 047, 

053,060,106,130 and 203) offer a variety o f courses in science, engineering, 

technology, agriculture, medicine, etc. Some o f their constituent institutes 

compare well with the specialised ones in their own right, leaving 24 

universities aside, which cater basically to natural sciences.

Five Institutes in North Zone are considered as the Institutes of 

National Importance. These are fully financed by Union Government 

through appropriate ministries. These are:-

1. All India Institute o f Medical Science, New Delhi;

2. Indian Institute o f Technology, New Delhi;

3. Indian Institute o f Technology, Kanpur;

4. Post G raduate Institu te  o f  M edical E ducation and Research, 
Chandigarh; and

5. Indian Institute o f Technology, Roorkee (formerly, University of 
Roorkee).

Apart from these five institutions, following 9 universities draw their 

finances mainly from the Union Government through UGC, or, other funding 

agencies o f the Union Government at New Delhi. These arc:
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1. Aligarh Muslim University, Aligarh

2. Banaras Hindu University, Varanasi

3. Delhi University, Delhi

4. Forest Research Institute, Dehra Dun

5. Indian Veterinary Research Institute, Izatnagar,

6. Jamia Milia Islamia, New Delhi

7. Jawaharlal Nehru University, New Delhi

8. National Dairy Research Institute, Kamal, and

9. School o f Planning and Architecture, New Delhi

Save fourteen universities, mentioned above, the remaining forty-one 

are financed primarily by the State governments and also through self- 

financing, or aided by Central (Union) Government, but only to some extent. 

The State governments provide little support to R&D activities and ordinarily 

research funds are largely derived from R&D supporting extram ural 

organisations, such as UGC, AICTE, DST, CSIR, etc.

Response Status of Universities

Append.2 summarises the extent o f  received documents; namely, 

annual reports, annual budgets, Q l, Q2 and Q3. Out o f the S&T universities 

in the North Zone, five did not respond at all, whereas only sixteen 

universities responded for Q l. A list o f abbreviations used for universities/ 

institutes is given in the beginning on pp.ii. Out of these, five, viz., Faizabad, 

Nauni (Solan), Ludhiana, SKUA, (Srinagar) and TIET (Patiala) also supplied 

annual reports and budget papers. Bareilly U supplied only budget papers
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and four, viz., BHU, Dayalbagh, Gurukula and JNU sent annual reports 

alongwith Q.I. Seven universities supplied only Q.I. Eleven universities/ 

institutes provided only the annual reports and budget papers, while nine 

provided the budget papers and another nine only annual reports. Neither 

Q.I, nor budget reports, or, annual reports were provided by HP (Palampur), 

IITD, IGNOU, KU (Srinagar), NDAg (Faizabad), PTU (Jalandhar) and PU 

(Patiala) and in such a horribly helpless situation o f this kind, these, 

regretfully, had to he kept out o f the purview o f this study. For fuller 

information one may peruse through Append. 1, which would convey the 

constraints felt during this study.

THE FTE: ITS NEED AND CONCEPTULIZATION

This study was undertaken to provide quantitative data and its 

analytical perspectives on the R&D funding and the manpower engaged in 

carrying out R&D activities in S&T institutions in India. Due to poor 

response from R&D workers not only primary initiatives were hampered, 

but many deductions and interpretations had to be considered tentative, 

inspite o f making use o f annual reports and annual budgets for the pertinent 

data, primarily due to the following three reasons:-

1. General reluctance of faculty members not to provide full details of 
their activities even for the preparation o f annual reports. Only 21.46% 
faculty members responded to Q.III (Append.6).

2. Non-inclusion of extramural support in the budget owing to the fact 
that such supports arc received by the institute for the designated 
research workers only.
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3. Non-availability o f the statements on year-wise, expenditure seldom 
given by the supporting agencies, say DST, CSIR, U G C ,.etc., 
timely.

As detailed earlier (p. 19 o f Report Pt.I), Q.I was supposed to provide 

financial details by the institutes, Q.II was to bring manpower details by 

the departments and Q.III was to extract ground details from the faculty 

members. A very crucial information indeed, which Project Monitoring 

Committee considered essential, related to the percentage of time devoted 

by the teacher towards research or extention work. This percentage 

gave the FTE Faculty (Full Time Equivalent) o f a teaching faculty. In our 

view, for the purpose of calculating financial component o f salary drawn 

by that individual, this concept may be acceptable, but for counting the 

individual in terms of FTE seems to be incorrect in Indian situation. This 

concept is a w estern concept, w here all teachers do not draw their 

emoluments for 12 months and they have to draw their salaries for a part o f 

the year through projects, they investigate for the industry, or otherwise. In 

India teaching positions are sanctioned in terms o f teaching-load, although 

the teachers are supposed to do research for the betterm ent o f their 

professional career and also to satisfy their academic urge and improve 

their teaching capabilities. In view of the Project Monitoring Committee 

directive, however, the concept o f FTE in this report has been reluctantly 

used in two ways:

1. FTE -  (Full Time Equivalent) as obtained on the basis of responses 

available in column 1.4.4 o f Q. Ill by those faculty members, who
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have responded to the query; summation of FTE Faculty values o f an 

institution has been referred to as Total FTE Faculty.

2. FTE(t) -  This has been derived by calculating average FTE per faculty 

m em ber on the basis o f  responses and assum ing this figure as 

representative, multiplying this value by the total number o f faculty 

members in the Institute (Append.6). When we talk o f averages, it is 

presumed, that the error, if  any, will be cancelled, as large members 

are involved, but for want o f real data, this FTE(t) seems to offer 

more reliable estimate than FTE. The reader may also refer to Fig.5 

for a graphical assessment.

Income of Universities/ Institutes

The annual income of Universities/ Institutes o f this zone vary within 

very wide limits, depending upon the S&T content, and R&D capabilities. 

(Append.3). The institutes o f National Importance have, on the whole, 

maximum income, as brought out in Table 1.

Table 1. Annual income of Institutes o f National Importance.

Institute Annual Income

1. All India Institute o f Medical Sciences, New Delhi 2,48,13,83,000

2. I IT, Kanpur 64,57,88,000

3. PGIMER, Chandigarh 1,36,31,75,000

4. I IT, Roorkee (formerly UOR) 38,01,19,000

Total 4,87,04,65,000
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This list does not contain data o f  IIT, New Delhi, as it was not received 

in spite o f our best efforts, made time and again, personally and otherwise, 

while the data o f IIT Roorkee, concerns with the period when it was 

University o f Roorkee, supported by U.P. Government. In comparison to 

the Institutes o f National Importance, and the universities supported by the 

Central (Union) Government individually have lesser quantum o f income, 

although more than the remaining universities, as can be seen from Table 2.

Table 2. Annual income of universities/institutes supported by the Union 
Govt.

University Annual Income

1. AMU, Aligarh 96,48,20,000

2. BHU, Varanasi 1,58,28,33,000

3. DU, Delhi 68,99,07,000

4. FRI, Dehra Dun 39,03,45,000

5. IARI, New Delhi 55,87,00,000

6. IVRI, Izatnagar 37,58,32,000

7. JMI, New Delhi 33,21,45,000

8. JNU, New Delhi 58,09,49,000

9. NDRI, Kamal 27,60,91,000

10. National Museum, New Delhi 45,69,000

11. SPA, New Delhi 7,31,37,000

Total 10,69,97,93,000

Among the above institutions, National Museum, New Delhi, has 

only two faculty members and eight members o f research staff and most o f 

the expenses are on R&D.
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The universities receive grants-in-aids from one or the other 

government (State/Union) and also improve resources through fees collected 

from students, sale o f prospectuses, application forms, brochures, etc., and 

interests earned on their long-term deposits, including the endowment funds. 

Fig.2. shows the extent o f income earned by North Zone universities/ 

institutes.

Rs. in crores TOTAL INCOME : Rs. 1805 CRORES
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Fig.2. Contributions from various sources received by universities/institutes (NZ).
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Expenditure (NP). Funds for Plan Expenditure are provided by the 
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non-recurring (NR) type. The non-plan grants, on the other hand, cover 

largely the recurring (R) expenses, the establishm ent making the largest 

com ponent. O ther non-plan grants may be obtained for books and 

journals, laboratory, equipments, chemical & supplies, medicines, power- 

su p p ly  and o th e r cam pus n eeds. C o n trib u tio n s  from  in d u s tr ia l 

consultancy, foreign sources, or donation, usually form endowments 

deposits and are usually not available for expenditure, save o f  m inor 

nature. Only engineering universities and technological institutes earn 

incom e through industrial consultancy o f w orth-m entioning levels. 

Append.3 shows the total income individually o f  all the universities/ 

institutes.

Apart from the fifteen institutions, tabulated above, the rem aining 

u n iv ersities  derive their incom e m ostly  th rough  respective  S tate 

Governments. The governm ent grants to universities by each State is 

shown in Table 3. Among the state-supported institutions (A ppend.4), 

Chandigarh-based Punjab University got 30.09% support from the State 

and 53.57% from the Central Government. State o f  Haryana has four 

universities, out o f which NDRI, Karnal, is centrally supported. CCSH 

(Hisar) got 98.95% o f total grants-in-aid from the State. GJU Hisar, 

Kurkshetra U and MDU received 50.48%, 45.53% and 58.38% State 

support, respectively. It is strange that Kurukshetra U has not reported 

any central support.
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Himachal Pradesh gives ample support to its universities, Nauni, 

(Solan) and HP (Palampur) were given 74.61% and 75.52% o f grant, 

respectively, by the State. HPU got around 85.31% State support.

Jammu & Kashmir also provides enough support to its universities - 

66.26%  to Jammu University and 82.96% to SKUAST, Srinagar. Data about 

Kashmir University is not available. Punjab Government provided 59.11 % 

grants-in-aid to Amritsar U and 78.86% to PAU (Ludhiana). It also provided 

50.92% support to TIET, Patiala, which is a Deemed University.

The affairs in U.P. are, however, different. The State Govt, provided 

86.06% grant to CSAU; 81.16% to SGPGT; 79.51% grant to Allahabad U; 

77.49%) grant to MGKV; 74.78% to Garakhpur U; 68.78% to NDAG, 

Faizabad; 62.52%  to Lucknow U and 55.36%) to Bareilly U. Per contra, 

the State grant to Meerut U, Jhansi U, Agra U, and CSM (Kanpur) were to 

the tune o f 28.06%, 15.85% 12.47% and 10.19% respectively, whereas 

Faizabad U was not supported at all by the State Govt.

Out o f those universities, which are now in Uttaranchal State, 

Garhwal U, and Pantnagar received 98.73%) and 95.49% grant respectively 

from the State. Even Gurukula, a Deemed University, received 91.1% grant 

from the State. Seemingly, there appears to be a genuine desire on the part 

o f the Govt, to support backward areas. The University o f Roorkee (now, 

IITR) received 61.01% support and Kumaun received 57.07% support from 

the then—State Government (U.P.).
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Table 3. Grants received by universities/institutes (NZ) from their 
respective States. In Rs. ‘000:

State No.of Univ. 
Reported*

State Govt. 
Grant

Central Govt.
Grant
(all sources)

Total income 
oflnstitution’s

Chandigarh S tU 1 177870 316673 591096

In all 2 186900 1195988 1363175

Delhi All 8 1379 3937900 4850257

Haryanaa S tU 4 925273 37520 1269814

In all 5 925273 279045 1545005

H.P. S tU 3 524023 82752 660530

J&K S tU 2 391614 52667 537632

Punjab S tU 3 884580 137906 1256628

U .P.& S tU  19 2254120 306442 3459542

Uttaranchal In all 24 2254332 3566976 7249229

* St U -  Universities supported by State.
In all -  All universities/institutes in the State.

Population-wise and GDP-wise studies could provide significant 

conclusion, but the data has not been received from all the universities and 

the study on this basis has, therefore, not been undertaken.

The total income given above is distributed by the universities to its 

all the departments, including administration, campus development along 

with healthcare, power and water-supply, library, S&T departments as well 

as non-S&T departments. As separate data on income of S&T departments
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is not available, the ensuing discussion will, therfore, be on the basis o f 

expenditure data only.

S&T and R&D Expenditures

Head-wise details o f S&T expenditure o f the universities are given in 

Append.5. Fig.3 gives a general picture for North Zone universities. In 

most o f the cases the relevant details in Q.I were incomplete and hence 

budget documents and/or annual reports were invited and used. The figures 

given in Append.8 should, therefore, be taken as tentative in many cases. 

Those institutions, wherefrom no information has come do not figure in 

this and other tables that follow. The S&T Expenditure comprises two

Rs in |akhs TOTAL S&T EXPENDITURE: RS. 113437 LAKHS

EXPENDITURE HEADS

Fig.3. Head-wise details of S&T expenditure of universities/institutes (NZ).
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com ponents: S&T E x p .l and S& T E xp .2: S&T Exp.l, con ta in s 

expenditures on such facilities, which are commonly used for teaching and 

research in the departments, such as equipment, laboratory, maintenance & 

materials, visiting faculty, seminars, symposia/conferences, and contingency; 

while S&T Exp.2 comprises salary component o f teaching staff-members. 

These two components are further used in computing expenditure on 

research & development, the R&D expenses. The R&D Exp.l (Append.7) 

is supposed to provide the expenses o f the R&D component in respect o f 

research staff and is given by:-

R&D Exp.l = [S&T Exp.l/(PG  + RS)] * RS 

Where, PG = number o f PG students, and 

RS = number o f research scholars 

Another component o f R&D expenses has been referred as R&D  

Exp.2 (Append. 8), which includes the R&D expenses on salary of staff on 

the basis o f full-time-equivalent (FTE) of teaching staff (see pp.5-6) together 

with FTE of research staff (including scientific officers, field officers and 

others, if any).

One can obtain Research Time Equivalent o f a faculty member from 

the percentage of time reported by him/her that had been spent on research 

and extension work (t ) in column 1.4.4. o f Q.III. Summation of such 

values (St r+u) o f all the responding faculties (NRF) of an institute will give 

FTE(RF), i.e., full time equivalent o f responding faculty o f that institution. 

It is a number signifying the apportioned staff towards research. One can 

thus calculate FTE per faculty of an institute by dividing FTE(RF) by number
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o f responded faculty (N ) and obtain a factor.

FTE(RF)/Nrf for each institution, representing average FTE per faculty 

(column 4, Append. 10)

From S&T Exp2, one can then obtain R&D Exp2 by calculating a 

segment o f expenditure on the apportioned staff, i.e.,

R&D Exp2 = R&D Exp2(RF) + R&D Exp2(RO), --------------  (1)

Where,

R&D Exp2(RF) = S&T Exp2 * (FTE(RF)/Nrf) ------------------- (2)

And R&D Exp2(RO) = 100% salary o f Research staff (including Pool 

Officers, Research Associates, SRF, JRF)

Append.7 gives the figure and computation o f R&D Expl; Append. 8 

gives the computation of R&D Exp2 and Append.9 gives the Total R&D 

Expenditure, which is the summation o f R&D Expl and R&D Exp2. Share 

o f S&T and R&D expenditures in total expenditure and in non-S&T are 

shown in Fig.4. As the number o f faculty members, who have responded

T O T A L  E X P E N D I T U R E  : R s .  1 8 0 5  C R O R E S
P e rce n ta g e

Non-S&T
37.1

6 2.83 %

n mS&T E x p e n d i t u r e  in p e r c e n t  o f  t o t a l  e x p e n d i t u r e  
[ f f l R&D E x p e n d i t u r e  in p e r  c e n t  o f  S & T  e x p e n d i t u r e  
□  N o n  S & T  E x p e n d  it u re in p e r  c e n t  o f t o t a l  e x p e n d i t u r e

Fig.4. Share of total expenditure (NZ). 
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and returned Q. Ill, is none to reasonably satisfactory from one institution 

to another, the computed FTE values are not as reliable as one might have 

wished. As already stated, a via media has to be searched, therefore, to get 

fairly reasonable figures o f FTE by assuming that the average percentages 

given in Table 1.4.4 o f Q.III by teaching faculty o f any institution could be 

integrated over the entire faculty o f that institute. Thus, a new value, FTE(t) 

can be obtained (Append. 10) thus,

FTE(t) = FTE(RF) * TF, where

FTE (RF) = the salary o f FTE per faculty o f an institution and

N rT

TF = total faculty in the institution 

Fig.6 shows a plot between num ber o f universities, and FTE or

FTE(t) or total faculty by arranging the universities in ascending order o f

faculty size and plotting the summation o f  succeessve numbers. The trend

of FTE(t) is what could be expected if  all faculty would have responded.

Fresh tables can thus be prepared by using FTE(t) and recalculating R&D

Exp2 and the total R&D Expenditure. In Append. 10, therefore, FTE(t),

revaluated R&D Exp2(t) and Total R&D Exp(t) are provided. Comparison

o f R&D Exp2 data given in Append.8&9 with that o f R&D Exp2(t) o f

Append. 10, when seen in the light o f data given in Append.20&21 and

elsewhere which are prepared largely on the basis o f Annual Reports,

proves our contention. This is closer to reality as can be seen in case of
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Fig.5. Number of universities shown in ascending order of FTE/FTE(t).

AM U, CCSH, (H isar); N auni (Solan); Pantnagar; Gurukula; JM I; 

Kumaun; Ludhiana U; SGPG; and TIET (Patiala); wherefrom the response 

has been quite up to the mark. Consequently, one should support using 

FTE(t) instead o f FTE, as has been reluctantly used, in most o f the tables 

here in order to have a uniformity amongst all the zones working for the 

project.

A ppend . I 1 g ives the recu rrin g (R ) and n o n -recu rrin g (N R ) 

components o f R&D expenditure. The overall percentage of recurring 

expenditure in total R&D expenditure comes out to 89.46%. Table 4 

be low  su m m a rise s  the  ran g es  o f  p e rc e n ta g e s  o f  re c u rr in g  

cxpenditurc(RE).

-19-



Table 4. Range of recurring expenditure in universities.

Range of (RE) No. of University

> 90% 23

80-90% 12

70-80% 2

60-70% 6

<60% 3

Very high recurring expenditure (Fig.6) indicates that the expenditure 

on equipments and laboratories is largely made from extramural research

Rs. in crores TOTAL R&D EXPENDITURE : Rs. 359 CRORES

Recurring R&D Expenditure Non-Recurring R&D Expenditure

Recurring Heads : Maintanance & Materials, Visiting Faculties, Symposium,
and Seminar, Contigency and Salary

Non-Recurring Heads: Equipment and laboratory

Fig.6. R e a m in g  &  non-recurring R& D  expenditure o f  the universities/institutes (NZ).
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grants to the faculty  m em bers and have not been reported  by the 

universities in general. The query oil the list o f equipments, costing more 

than Rs. 5.00 lakhs (column 2 in Q.II), has not been properly answered 

and only a few departments have supplied Q.II. The same information 

was also asked in Table 3.2 o f Q.I, which was received only from 16 

universities/institu tes out o f  58 and this inform ation can hardly be 

considered representative o f the whole set o f  institutions. Besides, high 

recurring expenditure has a telling effect on Indian research support system 

to institutes o f higher learning, where more manpower and lesser basic 

material support is offered in consideration o f their being more teaching 

institutions. No wonder that equipments in teaching laboratories o f the 

universities are old, seldom giving correct values to the extent o f being 

uninspiring to the students eager to learn basic science.

Append. 12 provides the break-up o f R&D Expenditure in terms o f 

In tram ural(I) and Extram ural(E ) contributions. In tram ural sources 

include the university’s own source, such as donation, consultancy, sale 

o f  publication, documents, etc., and the budgeted grants-in-aid from 

the state governm ent or the central. All other grants are considered as 

ex tram ural. In table 5, it may be no ticed  that in four un iversities 

intram ural/extramural source ratio (I/E) is more than 100.

Table 5. Universities with intramural/extramural source ratio above 100.

Institution I/E Ratio

G o ra k h p u r  U 622 .36

A gra  U 322 .23

C S M  (K anpur) 238 .2 6

SG PG I (L u c k n o w ) 187.17
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These universities, either do not attract sufficient extramural funds 

for research or are satisfied with whatever they have. On the contrary, there 

are universities mostly centrally-supported, where I/E ratio is well below 

10 (see Table 6).

Table 6. Universities with intramural/extramural ratio below 10.

Institution I/E  Ratio

JNU 0.69

IARI 1.56

Gurukula 1.94

FRI 3.03

Kumaun 3.26

Nauni (Solan) 4.35

CCSH, Hisar 4.71

IIT R 4.87

SKUA (Srinagar) 5.13

CSM (Kanpur) 5.35

NDAg, Faizabad 5.49

BHU 6.14

Ludhiana U 6.44

DU 6.83

HP, (Palampur) 7.94

MDU 9.41

IVRI 9.91
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Table 6 gives examples o f the universities, which draw sufficient funds 

from  extram ural sources for R&D work and may be considered on 

progressive path. Most o f these are either centrally supported, or belong to 

the more favoured agricultural/engineering/technology sector. In current 

scenario, when the government wishes that universities should earn their 

expenditure, one may see in days to come, I/E ratio to fall appreciably to

0.1, or even lower. A general idea can be obtained from Fig.7.

A ppend. 13 show s the basic data on to tal expenditure, S&T 

expenditure, R&D expenditure, as per cent o f the total expenditure and 

as per cent o f S&T Expenditure (Fig.8). The least percentage is seen in 

MGKV, (Varanasi), which has only one S&T department and maximum 

in HP, Palampur, which is an agricultural university. Generally, R&D 

Expenditure in agricultural universities, as a group, is higher, than other

Rs. in crores TOTAL R&D EXPENDITURE : Rs. 359 CRORES

Intramural R&D Expenditure Extramural R&D Expenditure

Fig.7. Comparative estimates of R&D expenditure for intramural/extramural 
grants (NZ).
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Rs. in crores

Total Expenditure S&T Expenditure R&D Expenditure

Fig.8. Share of S&T expenditure and R&D expenditure in the total expenditure 
of universities/institutions (NZ).

universities, as can seen in Append. 14, where R&D Expenditure o f 

universities/institutes is given in ascending order, by field-of-sciences as 

well as by-the-state in which the university is located. Fig.9, depicts the 

total R&D Expenciture by field o f science, whereas Fig. 10 shows the 

same in terms o f percentage. In natural sciences, the R&D Expenditure is 

24 .79% , the am ounts vary ing  b e tw een  11 ,41 ,00/- in M GK V , to 

15,59,30,000/- in AMU. Ten universities have R&D Expenditure o f less 

than Rs.lO xlO 6, thirteen universities have R&D expenditure below 

Rs.lOxlO7; and three universities (BHU, DU and AMU) having R&D 

Expenditure o f the order o f 108. The range is so large that average R&D 

expenses in a university for natural sciences come to Rs.3,41,44,077/-. In 

engineering & technology field, am ounts for only five universities/ 

institutes, as available, are: three having R&D expenditure o f the order o f
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Rs. in crores TOTAL R&D EXPENDITURE : Rs. 359 CRORES
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Fig.9. Total R&D expenditure by fields of sciences.

TOTAL R&D EXPENDITURE : Rs. 359 CRORE
Percentage

Natural Sciences
Agricultural

Sciences
42.06%

24.79%

Engineering 
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Medical Sciences 
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r

Fig. 10. Percentage of R&D expenditure by fields of sciences.

106; IIT Roorkee, o f the order o f 107; and IIT Kanpur o f the order o f 10s; 

whereas average R&D expenditure comes only to Rs.3,54,48,032/-, 

forming 5.85% of total North Zone R&D expenditure.
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In five medical institutions, whose expenditures are available, two 

have R&D expenses o f the order o f Rs.107 and two (PGI Chandigarh and 

AIIMS New Delhi) have R&D expenses o f the order o f Rs. 108, against the 

average figure ofRs. 19,57,87,408/-, having a share o f27.29%. All averages 

heavily lean towards centrally supported universities, including institutes 

of national importance.

Amongst 11 agricultural institutes, R&D expenditures are, however, 

not that skewed as it varies between Rs.4,85,98,000 and Rs.26,67,28,000 

with an average o f R s.13,75,43,360, a figure o f order o f 108. The share o f 

agricultural science in total R&D expenditure is 42.06% (Fig. 10).

Append. 15 summarises field-wise R&D expenditure. It will be clear 

from this table that maximum R&D support goes to the agricultural sector, 

but institution-wise, the medical sector gets maximum grants and natural 

science sector, the least. This is fair, as India is basically an agricultural 

economy and health care and civil facilities (roads/water supply) being the 

concern and responsibilities o f the Central and the State Governments.

Research Time

Column 1.4.4 o f Q.III was meant for information about time spent on 

teaching, research, administration/management, training, extention/hospital/ 

field and others as individual’s own estimate in percent. What normally is 

callcd “extention” in agricultural and engineering sector is the activity 

labeled as hospital, or field-dutics, by medical institutes and field-work by 

many institutes of natural scicnccs. Time spent on research and extention,
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too, has been counted towards research occupation. Fig. 11 shows the 

estimated percentage o f time per week devoted by the faculty members in 

various fields o f sciences which is based on the data given in Append. 16 

which presents the mean values reported by responding faculties in various 

fields o f activity. One cannot make much out o f it in the case o f engineering 

and medical institutions, as their numbers in this survey response has been 

very low - only five o f each, but it is significant that around 50% time o f

the faculty is spent in research in agricultural institutes, as compared to
i

33%) in natural sciences institutes. This is obvious as in m ost o f  the 

agricultural institutes there is a Research Officer and Research Office to

Time in 
percentage

^Teaching H Research □ Administration
^Training □  Others

Fig. 1 1. Estimated percentage of time per week spent by all the faculty members 
taken together in the four fields of S&T (NZ) .
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maintain track and strict monitoring. The response to this survey has also 

been commendable from agricultural institutes; thanks to their cooperation. 

No doubt that mode values (Append. 17) in agricultural science sector is 

70 as compared to 20 in natural sciences and 40 each in engineering and 

medical sciences. This appendix also reports the mean and median values.

Spread of R&D Expenditure

Append. 18 gives the total R&D expenditure in terms of R&D type, 

viz., basic research, applied research, experimental development and others 

(non-R&D or mixed type) as percent o f S&T expenditure. This is how the 

Ministry o f  Scientific and Industrial Research classifies the S&T research. 

It will be seen that maximum attention is paid to applied research and 

minimum to experimental development. A general graphic view is presented 

in F ig.12.

TOTAL R&D EXPENDITURE : Rs. 348 CRORES 

BASIC

OTHERS
28.6'10

RESEARCH
24.86%

EXPERIMENTAL
DEVELOPMENT

13.37%

APPLIED
RESEARCH

33.13%

Fig. 12. R & D  expend itu re  by type o f  research in un iversities/institu tes o f  North
Z one (l  997-98).
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A ppend. 19 fu rth er e lu c id a tes  such co n clusion , w here R& D 

expenditure by major socio-economic objectives has been shown (Fig. 13). 

This data-base is pursuant to UNESCO requirement, is presented to elucidate 

the concern o f United Nation, which monitors the international data-bank. 

The conclusions drawn earlier about more attention being paid in India to 

educational institutions o f agricultural and health sector is thus corroborated.

It is commonly perceived that Indian scientists are most productive in 

theoretical (basic) research and com paratively poor in experim ental 

development. This is why in the long run we are forced to talk about 

technology import, or technology transfer, from the western developed 

world. Seeds perhaps are not sown properly in the educational corridor o f

12
8  38% ~\ ^

1 14.53%
0 1 Agriculture, Forestry and Fishing

6.70% \ ' ■ ■' □  2 Industrial Development
10 A 14 80%_ g r . \  ih-ou/° H 3 Energy

4 1 9  q/0 \ 0 4 Transport and Telecommunication
H 5 Urban and Rural Planning
□  6 Control and care o f environment
B 7 Health

6.42% 3
®8 Social Development and Services
H  9 Earth and Atmosphere

7 j  r r r  6  98% @ 1 0 Advancement of Knowledge

8 94% 5 59% L 4 Q 1 1 Civil Sapce
6  f ’ 6.98% □  1 2 Defence

1.40% 0 1 3 Not elsewhere classidfied

Fig. 13. R&D expenditure by objectives (NZ), 
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our country. Facilities o f  carrying out experiments in laboratory and 

w orkshops are n e ith er w ell p rov ided  at the schoo ling  stage , nor 

encouragement is given at the research level. In fact, it is the former factor 

that prevents the scientist to opt for research in the area o f experimental 

development is thus borne out by this study.

R&D Manpower

Total num ber o f faculty m em bers has been given in A ppend.6 

alongw ith the num ber o f  responded faculty, FTE and FTE(t). These 

numbers have been repeated in appropriate tables, wherever needed, for 

com putational requirem ent. For exam ple, to tal faculty  is given in 

Append. 10 and that o f responded faculty in Append. 8 and so on. As already 

deliberated the figures o f responded faculty are utilized in computing 

FTE in Append.8 and FTE per faculty member in Append. 10 alongwith 

calculated FTE (t) values. Fig.5, may be looked into in this context, once 

again.

FTE figures are used in calculating R&D expenditure and R&D 

manpower. The R&D manpower varies depending upon whether one uses 

FTE values or FTE (t) values. The total faculty, on the basis o f data made 

available for the project, is 10054 in 47 north zone institutions, (except 

the colleges) and responses are available from 2158 faculty members 

representing 21.46% mean response. In case o f 21 universities number of 

the response was more than the mean value. The distribution of response 

is shown in Fig. 14.
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Response%

Fig. 14. Response of universities.

Much prediction in such a scenario is not tenable. It is also not clear as 

to how much the data o f the number o f PG students (totaling 15544) and o f 

research scholars (totaling 5910) is reliable, as these figures have been 

obtained either from Q. 1 (27.59% response), or Q.II (received only from 255 

department o f 44 universities). These numbers are supposed to form the 

backbone of R&D expenditure computations (Append.7-10). Append.20 

shows R&D FTE personnel per 100 faculty member and research staff for 

universities. For all universities, the number o f personnel per 100 faculty 

members comes to 26.64, varying from 3.43% for Delhi University to 83.15 

for Gurukula. Fourteen universities have R&D Personnel per 100 Faculty 

above this mean value of 26.64. These include Gurukula (83.15); National 

Museum (80); FRI (77.18); JN U (76.22); JH (56.21); Meerut (54.84); Kumaun 

(49.52); IVRI (44.38); IARI (40.96); IITR (40.13) and others. A perusal will 

lead to conclude that this value is partly based on response status, partly on
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total income and R&D expenditure, and therefore, has much to do with the 

size o f the operation also (number o f students, & staff).

When R&D FTE is computed in percent of total staff (Append.21), the 

mean value for North Zone comes to 70.40. This value is totally dependent 

on responded staff. So where the response percentage is poor, the value is of 

no consequence. Similarly, where break-up of R&D personnel into Professor, 

Reader. Lecturer, etc., gender-wise is shown (as in Append.22), or as Pool 

Officer, Research Associate, SRF, etc., (Append.23), the data lose their 

significance, when the response status is poor. Append.24 shows R&D FTE 

Personnel by range and number o f institutions (Fig. 15), but nothing much 

can be made out from the table about the ground truth. However, when the 

same is studied in terms of FTE(t), (Fig. 16) the data (Append.25) begin to 

speak for themselves (within the constraints o f data source) as there is an 

appreciable change and the numbers are well distributed and not concentrated 

one side. It is true that certain type o f studies cannot be made from FTE(t) 

values, such as gender-specific issues, or qualification issues. These have to 

be done either on the basis o f faculty responses or FTE.

GENDER ISSUES

A ppend.26 gives gender-w ise break-up o f various R&D FTE 

personnel. Unfortunately, we cannot generalize gender details over the whole 

staff, as gender-specific details have to come from the individual or 

institutional sources. At the best male/female ratios or percentages can be 

worked out (Fig 17). One can, however, discern the tendency to give some 

weightagc in recruitment o f females at Research Associates, SRF and JRF
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<=25
48.94%

51- 
14.89%

Percentage

101-150
8.51%

26-50
12.77%

>=250
6.38%

201-250
2.13%

151-200
6.38%

Fig. 15. R&D FTE personnel by range and number of institutions (NZ).

26-50
21.28%

Fig. 16. R&D FTE(t) personnel by range and number of institutions (NZ).

levels. Similar male/female ratio, when computed from available data from 

individual universities (Append.27-28), show a general tendency in medical 

institution to have better female presence.
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Male FTE : 2633
Percentage Female FTE: 612

FEMALE
18.86%

i
Male

81.14%

Fig. 17. Percentage of R&D FTE personnel by gender (NZ).

Number ' TOTAL R&D FTE PERSONNEL: 3245

A t i d i i  SeI  t o l l  11 Po o l  O l l l e a r  R n m c h  SHF JRF

A t t X l l l l

Category

(gMale oFem ale

Fig. 18. R& D FTE personnel by category and gender (NZ).

Append.25 also provides total expenditure calculated on the basis of 

salaries as received through Q.III. The total R&D expenditure in this case 

comes to Rs. 5,64,55,350/- (about 5.64 crores) in comparison to about



Rs.358.9 crore based on the data gathered from the budget papers, annual 

reports, and computations on the basis o f average salary (for want o f 

information in Q.III) (Append.9), the latter figure being larger by a factor o f 

63.64. Total faculty to responded faculty ratio comes out to 4.66 (10054 -r 

2158). The total faculty/FTE faculty ratio comes out to 11.86 (10054 -t- 848). 

Such gross mismatch indicates that in actual practice majority o f the teachers 

get salaries far below the average, or, the salary scales have not been revised 

in many cases. Append.26, showing ranges o f annual income for R&D FTE 

personnel, should be viewed in the light o f the above comments. Append.27 

depicts the gender distribution in R&D FTE personnel by ranges o f age 

(Fig. 19) (the mean value being 14.6% for females). The maximum percentage 

o f females is 24% for the persons up to 30 years o f age. With increasing age, 

women percentage is lowered, indicating the following possibilities: -

♦ More females are now being attracted towards teaching and research 
profession than previously.

♦ Women leave the service, or career, for family or personal reasons 
subsequently.

♦ There may be a general bias towards promotion against women. 
Although this is proved to the contrary as the percentage o f women 
above sixty years is more (11%) than is the previous range (6%).

Append.28 provides R&D FTE gender distribution by experience 

(Fig.20). The conclusion, drawn above, holds equally good for the data 

computed in table. Whereas there is a general rise in the male faculty number, 

to the contrary, there is a fall in the number o f women faculty, their strength 

coming down to 4% from 21%> as experience increases.
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Number TOTAL FTE PERSONNEL : 845

AGE RANGES

El MALE H FEMALE

Fig. 19. R&D FTE personnel by gender and age.

Number TOTAL FTE PERSONNEL : 845

Experience Ranges

RlMALE H FEMALE

Fig.20. R & D  FT E  personnel by gende r  and experience.
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In Append.29 (Educational qualification o f faculty members), the 

doctorate degree holder response has been provided university-wise. Even 

a quick glance of the table will show a very encouraging scenario for women 

scientists as can be noted from the larger figures for women doctorate holders 

amongst themselves, compared to the male counterparts, in spite o f  their 

being 44.26% female doctorates against 50.96% doctorates in males.

Append.30 provides general data about doctorate degree holders 

amongst R&D personnel reduced to FTE. Over all, 51.8% R&D personnel 

have doctorate degrees. A quick glance o f Fig.21 will be useful for a 

perception. The institutions wherefrom there is a significant response and 

the doctorate degree holders are less than half are: AMU (49.9%); FRI 

(5.56%); Pantnagar (16%); Gurukula (0%); JMI (34.48); and PAULudhiana 

(48.25%) and SGPI (7.69%).

TOTAL STAFF 

Auxiliary and Administrative Staff

Append.31 shows the breakup of total staff and deduced staff in the 

North Zone institutions. Fig.22 gives a graphical account o f total and 

supporting staff in the universities o f North Zone.

Append.32 gives university-wise details o f  the total S&T faculty & 

responded faculty, as spoken of until now, and the total auxiliary and 

administrative staff in the university as a whole. Naturally, the latter group 

o f staff have to be apportioned first to S&T departments and then further 

reduced to R&D component for any worthwhile survey. This has been 

achieved by utilizing the ratios between the budget o f S&T and university’s
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TOTAL FACULTY: 1965 
FTE FACULTY' : 776

Number

H DOCTORATE 0  NON-DOCTORATE

Fig.21. R&D faculty versus R&D FTE personnel by qualification.

10054
1173

i 3247

Actual staff Deduced staff

□ FACULTY SAUXILARY STAFF ® ADMINISTRATIVE STAFF

Fig.22. Faculty members versus supportive manpower engaged in R&D.
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total budget and then using R&D/S&T ratio to compute the staff with the 

help o f Q.I, or II, or from secondary sources. If  such an exercise had been 

done by the universities themselves, the data would have been far more 

reliable, but only a few universities, have budget data on these lines. The 

computed results are provided in Append.32. The actual numbers may not 

indicate much, but proportionally the table does provide a structure o f 

manpower distribution in the institutes o f higher learning, should one keep 

in mind the percentage of response and compares with FTE(t), rather than 

FTE (given in Append.6). A few examples o f ratios have been given in 

Table 7, taking out only these institutions from where some significant 

response o f Q .Ill is available. Anyone, who is familiar with the functioning 

of universities, will agree that the last column o f the table, where FTE(t) 

has been used, gives figures, which are seemingly nearer the ground-level.

Table 7. Ratio between deduced auxiliary staff and administrative staff by 
using FTE faculty & FTE(t) faculty.

University FTE
Faculty

FTE(t)
Faculty

Deduced 
Aux. & 

Adm. Staff

Ratio
Col.2-^
Col.4

Ratio
Col.3^-
Col.4

All 848 2158 2360 0.36 0.91
AMU 91 208 153 0.59 1.36
AIIMS 7 136 251 0.03 0.54
BHU 36 182 27 1.33 6.74
CCS (Hisar) 106 494 189 0.56 2.61
Nauni (Solan) 43 216 141 0.30 1.53
IARI 28 301 152 0.18 1.98
JMI 31 35 27 1.15 1.30
PU (Chandigarh) 30 76 22 1.36 3.45
IIT, R 24 121 39 0.61 3.10
SGPI 13 33 32 0.40 1.03
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SCIENCE INDICATORS

After four very painstaking brain- storming sessions (BSS) and several 

post-BSS meetings, a set o f science indicators was developed for the 

National Survey. Most o f these were exercises to bring out a variety o f 

R&D jobs, which teachers perform in universities and institutes. Naturally, 

such a pedantic exercise resulted in making Q.III a ten page documents, 

which was responded by only about 21.46% of the total faculty. To comment, 

therefore, on the usefulness o f the science indicators for the whole exercise 

is difficult. Naturally, the two appeals and the value of such a national- 

level data was not bought by the majority o f teachers. Append.36-55 and 

Fig.23-29 show responses to the queries related to the science indicators

1996 1997 1998
YEAR

0  PARTICIPAITION CONFERENCES 
■  EDITORIAL POSITIONS

Fig.23. Conferences participation and editorial positions held by faculty members 
during three years ( 19 9 6 -1998).
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Number

1600

1087

1996 1997 1998

E3 Books & Monographs
□  Doctorates guided

DBResearch Papers

Fig.24. Comparative figure of books, monographs and papers published by faculty 
members and doctorates guided during three years from 1996 to 1998.

Percentage T0TAL PhD' SUPERVISED: 422

Agricultural
Sciences

*->>»>**>»>>»»V.**- •
. . .

.

‘ ' - y y y ? ."ttfcVc • ■ *

Sciences 9.24%

21.56%

Medical Sciences 
9.48%

Engineering

Natural Sciences 
59.72%

Fig.25. Field of scicnce-wise breakup of Ph.D. supervised by faculty members 
during the last three years (l 996-1998).
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Number

NATIONAL INTERNATIONAL

□  Awards Received □  Patents sealed

Fig.26. Number of national and international awards received, patents sealed by 
faculty members during three years from 1996 to 1998.

FACULTY INVOLVED 282
FACULTY NOT INVOLVED 1876
NON-RESPONSE : 7896

Non-Response
78.54%

Faculty Involved 
2.80%

Faculty Not 
Involved 
18.66%

Fig.27. Faculty participation in editorial responsibilities.
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TOTAL TECHNOLOGY DEVELOPED : 794

AGRICULTURAL 
SCIENCES 

78.97% ,

MEDICAL
SCIENCES

6.30%

NATURAL
SCIENCES

8.94%
ENGINEERING

SCIENCES
5.79%

Fig.28. Field of science-wise breakup of technology, developed by faculty 
members during the last five years (1993 to 1998).

Percentage TOTAL FELLOWSHIP CONFERRED: 739

Agricultural
Sciences
52.77%

Natural Sciences 
32.88%

Medical Sciences 
6.77%

Fig.29. Field of science-wise breakup of fellowship conferred on faculty members 
as on date.
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Post-Graduate Colleges



and are encouraging. It is true that a generalisation cannot be drawn, but 

that the recommendations of BSS were in order is amply proved. Efforts 

should continue, therefore, to devise a mechanism by which teachers gladly 

provide the data as was asked for. The real worth o f the teachers and large 

volume o f time-consuming R&D activities in which most o f them are 

engaged would come to the surface and speak about the quality o f their 

research.

, POST-GRADUATE COLLEGES 

Comments

There are over 2000 Post-Graduate colleges in the North Zone, which 

offer S&T, engineering, & medical courses with R&D components. Out o f 

these, about 200 colleges were selected for the survey, and contacted for 

the appo in tm en t o f  Institu tional C oord inato rs. D ispatches o f  the 

questionnaires were made to all o f them. O f these, seventeen colleges 

responded with great pursuation, including 2-3 visitations. The colleges, 

which have responded, comprise 12 science colleges, 4 engineering colleges 

and one medical college. Grant-in-aid received by each of them is given in 

Append.53.

Regret to report that the overall data collected is too meager to 

synthesize and compare the R&D status o f different colleges to arrive at 

some worthwhile results that could be representative of the whole, or the 

majority o f the population, undertaken for the survey. However, the available
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Rs. in lakhs TOTAL INCOME : Rs. 6001 LAKHS

Govt. Govt. Source Source

Funding Sources

Fig.30. Contributions from various sources received by colleges (NZ).

Rs. in lakhs TOTAL S&T EXPENDITURE : RS. 3749 LAKHS

E X P E N D ITU R E HEADS

Fig.31. Comparative figure of total S&T expenditure in PG colleges - head-wise (NZ)
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data, not-withstanding its smallness, has been analysed and fully examined 

on various modes (Append. 53 to 65), althrough the inferences drawn, 

presented hereunder, may not be enough.

Analytical Perspective

Only one medical college, that is, the Himalayan Institute o f Medical 

Science, Dehra Dun, a private sector institution, responded to release some 

information on repeated trials through Q. 1. It has income, primarily, from 

three sources: (1) foreign sources, Rs.20,975,000.00, (2) donations, 

Rs.23,120,000.00, and (3) own sources, Rs.338,00,000.00, with a total o f 

Rs.77,845,000.00.

In regard to the four engineering colleges, information has been 

collected from annual budget reports. It is found that Motilal Nehru Regional 

E n g in ee rin g  C ollege, A llahabad , received  the h ighest g ran t o f  

Rs. 1,3,30,57,000.00 from four sources, maximum being from the Central 

G ovt., for the year (1997-98) am ounting to Rs. 579,49,000.00 (see 

Append.61).

When we examine the data o f science colleges, it is noted that the 

Bareilly College, Bareilly, a very old science college in the region -  gets 

grant mainly from the State Govt. (U.P.). In 1997-98, it received o f 

Rs.59,895,000.00, from the State Govt., supplemented by the Central Govt, 

by a small amount o f Rs. 17,92,000.00, whereas the least resources, were 

allotted to St. Johns College, Agra (Append. 61).
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Total Expenditure S&T Expenditure R&D Expenditure

Fig.32. R&D expenditure versus total expenditure and S&T expenditure (NZ).

R&D Expenditure in lakhs TOTAL R&D EXPENDITURE : Rs. 865 LAKHS

Fig.33. Total recurring and non-recurring R&D expenditure in colleges (NZ).
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Rs. in lakhs
TOTAL R&D EXPENDITURE : Rs. 865 LAKHS

Intram ural R&D Expenditure Extramural R&D Expenditure

Fig.34. Comparative figure of intramural/extramural R&D expenditures for college (NZ).

TOTAL R&D FTE PERSONNEL : 116

R e s e a r c h  
A s s o c i a t c

(«]Male QFemale

Fig.35. Comparative diagram for R&D FTE personnel by category and gender (NZ).
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Plots o f data on contributions received from 17 colleges from various 

sources indicate that the State Govts, are major contributors to the incomes 

of the colleges (Fig.l). Out o f this, bulk goes to salary component o f the 

staff and 62.47% for S&T and of this, only 23.07% for R&D (Fig.3). In 

F ig .5, we have shown R&D expenditure divided into intramural and 

extramural. It may be noted that most o f the expenditure on R&D is from 

intramural sources.

Because o f the dearth o f information from most o f the colleges, it 

would not be appropriate to make any generalizations for expenditure on 

R&D FTE personnel. However, the available data is tabulated in Append. 

65 to glean the information on 17 colleges, and that is o f no consequence.

CONCLUSIONS & RECOMMENDATIONS

• We proceeded to launch a well-conceived and nationally vital project 

with passionate desire and vigor to fill the void at the national 

repository o f R&D statistics in S&T. For the fulfillm ent o f this 

objective, we formed a team of competent and committed workers, 

established administrative setup for the management o f the pertinent 

services and also developed an excellently designed and inclusive set 

o f six questionnaires to collect information through a nicely inter

woven programme of survey of higher education sector.

• Although with considerable difficulties and pursuations, management 

o f 81% of the universities/institutions eventually came forward to 

release the data through tiie already prepared fully-fledged documents.
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The academics, by and large, showed not much appreciable interest 

in responding to the inquiries, for one reason or the other. The response 

has, however, been only meager from the post-graduate colleges. As 

a result, such a well-thought and organized central programme couldn’t 

lead to tangible results, while a lot o f money and efforts had gone into 

its making and execution.

• To overcome this inertia in teachers, we feel that positive and firm 

steps are called for by regularly inspiring healthy motives among the 

academics to part with scientific data on their performance in R&D. 

For this, it would be better if  a sort o f built-in mechanism in each and 

every institution is created on permanent basis to get the required data 

from the teachers and research personnel in the universities & institutes, 

research organisations, and post-graduate colleges, offering S&T 

courses.

• We are very much conscious o f the relevancc and importance of such 

a data at the national level for creating a data-bank, very much usable 

in a number o f key-sectors. Realization of the same on the part of 

responders would have, no doubt, given life and meaning to the 

outcome, we had desired to bring out. but, alas! the purpose couldn’t 

be fully achieved owing to several reasons, especially the unwillingness 

o f the elite of some academies, more so of post-graduate colleges.

• The survey, among other things, aimed at locating scientific talents 

with R&D-building qualities in various institutes. The efforts in this 

direction also got subdued primarily due to casual attitude of the

-50-



responders tow ards doing such a sm all task o f filling up the 

questionnaires and their return to the Intuitional Coordinators, who 

were just at hand.

• With all that, stated above, and other sundry reasons, there is significant 

amount o f missing data from quite a number o f institutions and from 

most o f the post-graduates colleges; hence, lacunae in compiled results. 

Suggestion is, therefore, made that the DST may create an on-going 

mechanism for continuous additions to the already collected data to 

help building up ever uptodate documentations so that our data-bank 

is ever active and a dynamic source o f information on science statistics. 

A permanent agency, preferably a NGO in each zone, be established 

to collect, catalogue & update the data for reference & use.

• Lastly, as said above, the success in our study had not been as we 

would have wished. We may, therefore, search our hearts, if  there has 

been any failure on our part to create motivation in the minds of 

researchers to the desired level, be they academics, heads o f intuitions, 

or the departments. To overcome their apathy, some kind o f message 

be devised and communicated to goad them on for future enquiries.
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