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EXECUTIVE SUMMARY

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

development of science & Technology - be they in the institutions of higher learning, 

public sector research organizations, or the industry -  private or public sector. The 

institutions of higher learning are also the major performers of research. Teaching being 

the primary concern of universities, institutes and colleges, the teachers involved in 

research activities are to be evaluated by a set of unique science indicators side by side 

with the conventional measures, used to asses the outcome of research inputs poured

in by the funding agencies as well as the industry.

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

by persuasion, and partly by using annual reports and budget estimates to provide 

database from 99 out of 117 S&T universities/institutes from 8 states and 2 union 

territories.

The data has been presented in 37 tables in the form of appendices, covering the 

universities /institutes and 31 figures with 4 summary tables in the text.

The total reported income of 99 universities/institutes of South Zone is around

Rs. 4507 crores. In that, 76 states funded universities are occupying Rs.3281 (72.80 %) 

crores, whereas 15 Central funded universities consume Rs 928 (20.59 %) crores 

and 8 self-financing universities Rs. 298 (6.61 %) crores

In the total income of 99 southern universities, by source of funding was viz. Sate 

Govt. 37.19 %, Central Govt. 22.21 %, Own source 26.98 %, Foreign source 1.24 %, 

Donations 0.89 %, Industries 1.49 % and others 10.01 %.

In South Zone, the S&T expenditure of higher education sector is amounted to 

Rs.2886 crores. In that, the expenditure spent for equipment 325 (11.21 %) crores, 

laboratory 228 (7.86 %) crores, maintenance 236 (8.14 %) crores, visiting faculty 58 

(2.00 %) crores, conferences 67 (2.31 %) crores, contingency 709 (24.45 %) crores, 

salary 1138 (39.21 %) crores and other sources 140 (4.83 %) crores.

The total R&D expenditure in higher education sector, south zone is estimated as 

VRs. 915 crores ■put of the total income of Rs.4507 (20,30 % for R&D) crores and S&T 

expenditure of Rs . 2900 (31,55 % for R&D) crores.



In the Total R&D expenditure of Rs. 915 crores, Natural sciences universities 

occupy the first place with Rs. 246 (26.89 %) crores, while the universities of 

Engineering sciences follow in expenditure in R&D with spend Rs. 284 (31.04 %) 

crores, Medical sciences universities with 111 (12.13 %) crores and Agricultural 

sciences universities with Rs. 274j(29.95 %) crores.

In the total R&D expenditure of Rs. 915 crores, Recurring R&D expenditure takes 

a share of Rs. 780 (85.25 %) crores whereas the Non-recurring R&D expenditure is of 

Rs. 135 (14.75 %) crores.

In the Total R&D expenditure of Rs. 915 crores, 759 (82.95%) crores accounts for 

Intramural R&D expenditure while that of Extramural R&D expenditure stands with 

Rs.156 (17.05 %) crores.

In the Total R&D expenditure of Rs. 915 crores, the Karnataka state takes the lead 

with R&D expenditure of 271(29.62%) crores while Tamilnadu remain to be of Rs.189 

(20.66%) crores, Maharashtra of Rs.160 (17.49%), Andhra Pradesh of Rs. 104(11.37%) 

crores, Kerala of Rs. 91 crores (9.94%), Gujarat of Rs. 66(7.21%) crores, Orissa of 

Rs. 27(2.95%) crores, Chattisgarh of Rs. 1 (0.11%) crores, Pondicherry and Goa the 

union territories of 3 crores (0.33%).

The average research time spent in the decreasing order goes by agricultural 

institutes (49.74 %). Natural sciences 33.41 %, Engineering Sciences 40.63% and 

Medical Sciences 34.64 %.

In the 99 southern universities, the total S&T faculties strength is 16,463 persons. 

Among them 9,238 are R&D faculties according to their research time. Full Time 

Equivalent (FTE) faculties strength is worked out to be of 3,486. Total research staff 

(RA,SRF,JRF,etc) accounted 4,021. Hence, total FTE’s available in the southern sector is 

7,507. Total Technical Staff strength is 11,113 and non-technical staff strength is 10,648.

In the total FTE of 7507, the male FTE accounts to be of 5932 whereas Female 

FTE stands to be of 1575. In the total faculties of 16,463, doctorate holders are of

11,845.

In the total research publications of 2001-02 are 11,717. Among them the 

national publication share is 72.31% while the international one is of 27.69%.



During 2001-02, 3663 Ph.D’s, 1699 M.Phil’s and 19,619 Post Graduates are 

graduated in 99 universities under the study. In the 3663 Ph.D.’s, Natural Sciences share 

is 61.92% while that of Engineering sciences is of 27.08%, Medical Sciences of 0.63% 

and Agriculture sciences of 10.07 %.

During 2001-02, southern universities have organized 2098 seminars/symposia 

while the strength of the participated faculties in the other universities is reaching to 

5383. Total research projects undertaken are of 3644 and the consultancy projects are of 

831 numbers. Within the total research projects, 31.34 % is from Natural sciences while

25.19 % from Engineering sciences, 9.77 % from Medical Sciences and 33.70 % from 

Agriculture sciences.

During 2001-02, books and monographs published by the different faculty 

members account to 1338. Total awards received are 814. In that 594 are of national 

awards and 220 are of international awards. Total technologies developed are of 313.





CHAPTER - 1

INTRODUCTION

Our country is moving fast in the era of Information Technology. Increasing 

attention is being paid to invest in science and technology. The social and economic 

well being of a country is the recognition to such investments. Collection and storage 

of information regarding any element/object is the essential one for planning the 

future. Unless and otherwise, one understands thoroughly the i f  s and but’s, of the 

present status in any field of interest, it is impossible to project the advancement in 

certain specific field. The preparation of status report not only forms the base for 

evaluating and assessing the achievement done out of the earlier planning but also it 

forms an important record to compare ourselves where we are in the world. Such 

comparison will indicate the mode of changes required in our approach as well as the 

learning, we have yet to make in the wake of the reflected progress. Behind the way 

of advancement, there is R&D. R&D becomes nerve line of planning. Realizing the 

importance, Govt, of India has taken a great stride in assessing the efforts put-up in 

the R&D sector including the higher education. Such beginning is done first time 

taking 1997-98 as base year. After having succeeded in such effort, without loosing 

the grip over the attempt, the first up-dating keeping the base year 2001-02 is 

followed in this presentation. The statistics enable the nature and distribution of R&D 

activity in a country. In India, it is monitored and analysed by NSTM3S Division of 

DST, Govt, of India. Such analysed reports are scanned regularly by business centres, 

academics and international organizations for their own upkeep. Moreover, the data 

are used for a variety of purposes, including policy formulation, allocation of funds 

and the determination of priorities for research and development.

After independence, India has made concerted efforts to strengthen the Research 

and Development (R&D) base of the country. It made a number of Five Year Plans 

after assessing each stage and the goals achieved. The Department of Science and 

Technology (DST), Government of India, is the nodal agency for collecting 

information on Science and Technology. The National Science and Technology 

Management Information System (NSTMIS) Division of DST could successfully 

generate large number of S&T statistics of the country. The coverage of national 

survey conducted by DST was not including higher education sector which is one of 

the major performers of R&D in producing the S&T manpower.



This was not covered by DST for the reasons well known that the faculty of 

higher education are involved both in teaching, administration and research 

However, one finds it difficult to assess the R&D in the teaching departments, 

wherein research and teaching are intertwined so compactly. It has become a 

bottleneck to evolve a suitable methodology for quantification of manpower and 

financial resources devoted to R&D in S&T from higher education sector. Though 

DST could not achieve success in their earlier efforts to quantify the manpower and 

financial resources devoted to R&D in S&T from this sector, it is persistently 

continued to find out the way to get the things done, as perfect as possible. In order to 

fill the existing gap, DST felt to go for a project to concentrate in collecting the 

information of R&D manpower and financial resources of the same in S&T 

faculties on the basis of the recommendation evolved out of the four B.S.S. 

conducted in Tamil University, Thanjavur, Pune University, Pune, Gauhati 

University, Gauhati and Lucknow with the help of Indian Geological Congress. 

Accordingly, it has decided to share the onerous task of data collection from the 

universities to universities itself in the form of a National integrated project by 

dividing the country into first four zones east, west, north and south and subsequently 

into two zones namely, South and North.

Higher education in this country is achieved through various universities, their 

constituent and affiliated colleges. Over and above, National Laboratories also 

supplement a role in higher education. Presently, higher education is supported by the 

Govt, of India through its agencies like University Grants Commission (UGC), All 

India Council for Technical Education (AICTE), Indian Medical Council (IMC) and 

Indian Council for Agricultural and Research (ICAR) and Indian Veterinary Council 

(IVC). The higher education includes two distinct aspects in colleges and universities. 

They are the centers of both teaching and research. They are inseparable units. It is 

rather very difficult to extract any details from this sector on any one of these things. 

However, R&D is the essential component of furtherance of S&T in any field of 

interest. DST has felt the necessity of collecting and including the R&D particulars 

which was hitherto not covered in the National Database.

It is decided to approach the university sector to get the same accomplished. In 

order to accomplish this, DST visualized a plan to have a wider consultation among 

the people involved in the higher educational sector. In 1997-98 survey, DST had 

conducted Brain Storming Sessions (BSS) in the 4 different corners (Thanjavur, Pune,
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Lucknow and Gauhati) of India. It was helpful to take stock of suggestions and 

approaches from the leading academicians, scientists, executives, administrators, 

policy makers and politicians.

In the earlier survey, the valuable outcome of the BSS and the suggestions 

have been the base for the data collection, methodology development, software 

preparation and reports generation. The result (outcome) of the first survey of 1997, 

has been accepted by leading academicians, scientists, executives, administrators, 

policy makers and politicians.

For the first time, country’s R & D  statistics 2000-01 included higher 

education sector data. Even though the nature of the project was complex and 

laborious, this centre could successfully complete the same. In view of this needed 

expertise acquired by this centre on this complex area, the present project was 

sanctioned in July 2003 but with more responsibility. To undertake this survey in a 

more focused manner, the survey for the Peninsular India (Tamilnadu, Kerala, Andhra 

Pradesh, Karnataka, Pondicherry, Maharashtra, Goa, Orissa, Gujarat and Chattisgarh 

(Fig. 1) has been extended further to a wider area.

Hence, we have conducted this survey mostly based on the methodology of 

1997 higher education sector survey. In the earlier survey, a detailed investigation for 

quantification of manpower and financial resources in higher education was carried 

out by approaching the different universities and institutes with three well 

prepared questionnaires, one for individual academicians , another for the head of 

S&T departments and the other for the heads of the institutes. After the hard 

efforts of various scholars of different zones, at the time of validation, it was noticed 

that the figures given by various academicians and finance officers in each 

questionnaire could not match each other and finally, only through budget estimates 

and annual reports of the respective university/institute the data could be validated 

and synchronised. So, the required data is extracted as indicated in the earlier survey 

questionnaire. Such data extraction is tedious task and certain limitations due to the 

following reasons.

1. We have covered 8 southern states and two union territories of India. In the 
total allotment of south zone, 60% of Universities prepare their annual reports 
and budget estimates in the International language(English) in the remaining 
40 %, the universities publish in their mother tongue like Kannada, Telugu, 
Tamil, Marathi, Gujarathi and Hindi. Such multi-linguistic availability of the 
reports warrants the data extractor to have the knowledge the respective 
language.
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2. Another issue is that the presentation pattern of financial figures differs from 
one University to other. The Universities publish their budget estimates on 
their own format. And, few Universities do not give their expenses in 
department-wise. Such mixed pattern effects the extractor to use 
manipulations and sometimes he has to go to the base data to re-group and re
assess.

3. The DST - NSTMIS division is keen to siphon out the extramural income and 
expenditure from the intramural. Most of the universities do not mention 
about such distinction in the expenditure. Extramural expenditure, in their 
budget estimates do not find a separate place.

The data extraction is based on our previous survey questionnaire shown in the 
earlier report. The extracted data were crosschecked, validated and fed into our 
software, prepared in Visual Basic 6.0.

Objectives

1. To quantify the financial resources and expenditure in higher education 
from the respective universities/institution’s budget estimates.

2. To quantify active R&D manpower on Full Time Equivalence (FTE) by 
field of science, level, type of institution, state, etc.

3. Quantification of output indicators in the academic excellence as revealed 
from annual reports.

Scope of the study

In the wake of information explosion, over the past two decades, there is a 

growing need for an information system and database on science and technology. 

Especially, in the era of information technology which has realized the concept of 

global village, it is increasingly felt the need for comprehensive information 

available on human / financial resources and also the output of such activities 

measured in terms of productivity, increased economic growth, new product’s 

developed, their large scale diffusion and their impact on society.

With the growing awareness, a number of countries including India have 

started data collection in the field of Science and Technology. Dept, of Science and 

Technology (DST) has shouldered the nodal responsibility of providing information 

on the country's scientific and technical resources, in general, and their deployment 

for S&T activities, in particular. But, so far, the database is devoid of substantial input 

from academic sector which represents 277 Universities (including Deemed 

Universities) in the country, imparting higher education in S&T disciplines. The
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academic sector being one of the major performers of research, it is vital to quantify 

the number of personnel engaged in research and the expenditure on R&D in S&T 

faculties of the Universities, to asses our scientific growths in comparison to other 

developed nations.

DST has attempted to quantify the financial and manpower resources devoted 

to R&D in S&T from higher education sector on few occasions but without fruitful 

results. Hence, as suggested by the victims in the field of higher education in the 

country, the present project has been sponsored to collect data on manpower and 

financial resources through such effort, it succeeded. The completion of such project 

enabled them to provide the long awaited data concerned to the strength of this 

country in R&D and pave the way for the future projections. Moreover, it has given 

different ways and means to understand the different universities through the output 

indicators which are likely to be derived from the database. The way in which the 

project is visualized, is expected to provide the feasibility to accommodate the 

continuity of updating the values through a standardized programme with less 

cumbersome approach. First time, DST attempted this study through four centers. 

After assessing the different methods, it is developed to approach the same problem 

through two centres as well as through the budget estimates and annual reports wished 

of faculty wise survey. Even in units, there is every possibility to get it done through a 

single centre with can feed regular updation from the universities budget estimates 

and annual reports year by year regularly.

The successful completion of this national level study facilitated DST to 

include for the first time R&D expenditure from higher education Sector in the 

National Report - Research and Development Statistics, 1998-99. According to this 

report, India spends about 0.81 % of GNP on R&D. The present effort may enable 

NSTMIS of DST to update the R&D statistics in higher education regularly in par 

with developed nations.
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CHAPTER-II 
METHODOLOGY

Introduction

The present study covers the Peninsular India viz., Tamil Nadu, Kerala, 

Karnataka and Andhra Pradesh, Maharashtra, Orissa, Gujarat, Chattisgarh, Pondicherry 

and Goa. This project aims to collect primary data from the respondents, namely 

academic sector from the universities and secondary data from UGC, AICTE, ICAR, 

AIU, and ISTE to build up a comprehensive database.

In the earlier survey, a detailed investigation for quantification of man power and 

financial resources in higher education was carried out by approaching the different 

universities and institutes with 3 well prepared questionnaires, one for individual 

academicians, another for the heads of S&T departments and the other for the heads of 

the institutes. After having put up a hard effort in the collection of data from different 

zones, at the time of validation, it is noticed that the figures given by various finance 

officers and academicians in each questionnaire could not match each other and finally, 

only through budget estimates and annual reports of the respective university/institute, 

these data were crosschecked and validated. Software was also prepared in VB.6.0 to 

extract the sufficient information required to the specific output indicators of different 

centers. A similar approach is mooted out here. DST has requested the various 

universities and other institutes already to dispatch their annual reports and budget 

estimates of the 1999-00, 2000-01 and 2001-02 years. The data is transferred to well set 

questionnaire adopted in the previous survey but manually. From the questionnaire, the 

data is entered in the computer using the said software. From that database, the different 

tables including the output indicators can be extracted. Here, 37 Nos. are of the previous 

survey are obtained as output.

Present status of R&D

Before going for the definition of methodology, a brief account of status of 

R&D activities at National and International level is presented here, after going 

through the voluminous journals, newspapers, different websites and different 

directories.



National

Traditionally, Universities have been established as major institutions for 

providing higher education and research opportunities to the youth for shaping their 

future, and recognized as the most important indicator of a country's future. More 

recently, the UNESCO World Conference on Higher Education (Paris, 1998) has also 

observed that higher education and research act as essential components of culture, socio

economic and environmentally sustainable development of individuals, communities and 

nations, since the society is now becoming increasingly knowledge based. In this 

backdrop, University education has become crucial in preparing a healthy, skilled and 

agile intellectual human force with facilities for life-long learning that enables countries 

to continuously assess, adapt and apply new knowledge. As a result, the development of 

University education and research has been receiving high priority the world over. 

Though India has been attaching considerable importance to higher learning all along, a 

phenomenal growth of the University system in the country has been witnessed only 

since independence, with the number of Universities increasing from 18 in the year 1947 

to 277 now. Indian Universities, like their counterparts elsewhere in the world, have been 

performing many additional functions now-a-days, e.g., undertaking sponsored R&D and 

continuing education, providing knowledge-based advice and consultancy, preparation / 

publication of educational material like books / study reports / research papers and 

extending services to society. (University Grant Commission, India)

If Indian economy has to survive first and then flourish, it is essential the policy 

makers in Government, Industry and Academia to be alive to these realities and embark 

upon actions to correct the situation speedily. The Technology Policy Statement (1983), 

Government of India, is inadequate to meet the present realities.

S & T  policy of a country addresses crucial issues such as national security, 

meeting of essential needs of people, as well as economic and trade issues. In the modern 

day context, it is also essential to take into account the rapid pace of changes of 

businesses as well as technologies. Trade and financial markets have, to a large extent, 

been globalised. India is slowly joining this integration process. There are subtle and
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important differences between the words internationalisation, multinationalisation, and 

globalisation. ( http://www.tifac.org.in/news/stpol.html)

Today India has become one of the strongest in the world in terms of scientific 

manpower in capability and maturity. Hence, we are in a position not only to understand 

the technologies that we may have to borrow, but also to create our own technologies 

with extensive scientific inputs of indigenous origin. Basically we have come a long way 

since our independence, from mere buyers of technology to those of who have made 

science and technology as an important contributor for national development and societal 

transformation. In a world where the powers are determined by their share of the world's 

knowledge, reflected by patents, papers and so on, the WTO starts to play a crucial role 

in the economic development. It is important for India to put all her acts together to 

become a continuous innovator and creator of science and technology intensive products, 

Abdul Kalam (2003).

S&T survey, the India GDP growth rate is greater than 7 % (US$ 688.7 $ B) 

2005, India has world’s second largest S&T manpower. The growth rate of enrollment in 

higher education is greater than 6 %. The production of science post graduates are of 22 

lakhs / year. While Engineering graduates are of 20 lakhs / year and doctorates are of 30 

thousand /year. Present growth rate of engineering intake is 21.9 % / year.

International

Research & Experimental Development (R&D) comprise creative work 

undertaken on a systematic basis in order to increase the stock of knowledge, including 

knowledge of humanity, culture and society, and the use of this stock of knowledge to 

devise new applications (Frascati Manual, 2002).

Research and development (R&D) statistics and indicators are an important 

instrument of science and technology policy formulation. Many countries publish 

quantitative overviews of the performance of their science and technology (S&T) system 

based on R&D statistics (New Zealand Research and Development Statistics, 

1999/2000).

Moreover, R&D expenditure is the most frequently used indicator for measuring 

research and development activities. Economists often use the ratio of R&D expenditures
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to GDP to examine R&D in the context of a nation's overall economy. This ratio reflects 

the intensity of R&D activity in relation to other economic activity and is often 

interpreted as a relative measure of a nation's commitment to R&D 

(http://www.nsf.gov/statistics/seind04/c4/c4sl ,htm#sbl).

In terms of expenditure on Research & Development (R&D), the less developed 

countries spent about 19 % of the total world R&D expenditure as compared to their 

share of 39 % of the world’s GDP which is defined as the total output of goods and 

services for final use produced by an economy, by both residents and non-residents, 

regardless of the allocation to domestic and foreign claims. It does not include deductions 

for depreciation of physical capital or depletion and degradation of natural resources 

(Human Development Report, 2002).

The way in which scientific endeavors are pursued around the world is marked by 

clear inequalities. Developing countries, for example, generally spend much less than 1 

percent of their gross domestic product on scientific research, whereas rich countries 

devote between 2 and 3 percent. The number of scientists in proportion to population in 

the developing countries is 10 to 30 times smaller than in developed countries. Ninety 

five percent of the new science in the world is created in the countries comprising only 

one-fifth of the world's population. And much of that science - in the realm of health, for 

example - neglects the problems that afflict most of the world's people (Kofi Annan, 

Secretary-General of the United Nations, 2003).

The Higher Education sector is composed of "all universities, colleges of 

technology and other institute of post-secondary education, whatever their source of 

finance or legal status. It also includes all research institutes, experimental stations and 

clinics operating under the direct control of, or administered by, or associated with, the 

higher education establishments" (UNESCO, 2004).

On an average, 1.8 % of national GDP have been spent on Research and 

Development. The less developed countries devoted less than one percent (0.9 %) of their 

GDP to R&D, whereas the more developed countries generally spent 2.4 % of GDP, 

(UNESCO Institute of Statistics, 2003).

The U.S. invests more in Research and Development than any other nation. In 

2003, American expenditures for R&D amounted to 284 billion US$, approximately 40%
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of total R&D spending world-wide. In percentage of GDP, the U.S. is ranked sixth 

among the Organisation for Economic Co-operation and Development (OECD) countries.

Shares of Total World* R&D (2003)
In billions of US $ and %

Country Percentage US $ (Billions)

US 38 290 B$

Japan 15 115 B $
Germany 7 53 B$

France 5 38 B $

U.K. 4 31 B$

Other EU 10 76 B $

Korea 3 23 BS

All other OECD 4 31 B$

Other non-OECD Members 5 38 B $

China 9 69 B$
(Source: AAAS Report XXX, Research & Development FY 2006. *World 

= OECD members plus Argentina, China, Romania, Israel, Russia, 
Singapore, Slovenia, Taiwan)

Funding of Research and Development

Similar to Switzerland, U.S. R&D financing is mostly provided by private 

industry (almost two-thirds). In 2003, U.S. industry contributed 180 billion US$, the 

federal government more than 85 billion US$, and universities and colleges almost 11 

billion US$, out of a total of 180 billion US$ spent on R&D.

Funding of R&D conducted in the U. S., by source (2003)

In billions of US $ and %
Source of Funding Percentage US$

Industry 63 180 B $
Federal government 30 85 B $
Universities and colleges 4 11 B $
Other non-profit 3 8 B $

(Source: National Science Foundation, NSF)
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Performing of Research and Development

Most of the U.S. R&D is performed by private industry, corresponding to almost 

194 billion US$, followed by universities and colleges with 40 billion US$ (2003).

R&D expenditure in Iceland in 2001 was about 23 billion IKr in 2001 (c. 250 

million), amounting to about 3.06 % of GDP. Iceland is ranked 4th among OECD 

countries for R&D/GDP ratio. The commercial companies spend about 13.5 billion IKr 

annually on R&D (c. 150 million). This constitutes about 60 % of Iceland's total 

expenditure on R&D (GERD). Around 46 % of the total expenditure on R&D was 

financed by commercial companies. 34 % is from public institutions and around 18 % 

from abroad. Between 1999 and 2001, expenditure on R&D is increased by about 40 %, 

an unique figure among countries in the OECD. By far the largest increase, just under 

80 %, is among commercial companies, especially new companies in emerging branches 

of industry with a heavy basis in R&D. The estimated gross expenditure on R&D for 

2002 is about 24 billion IKr (c. 260 million) representing a very small increase on 2001 

(Rannis, R& D statistics, 2003).

R&D expenditure as a percentage of gross domestic products (GDP) in New 

Zealand is 1.16 percent in the 2004 reference year, compared with 1.15 % in 2002. The 

OECD average is 2.25 percent in the 2002 reference year (Statistics New Zealand, 2005).

GERD is the total intramural expenditure on R&D performed on the national 

territory during a given period. It includes R&D performed within a country and funded 

from abroad but excludes payments made abroad for R&D (UNESCO Statistical 

Yearbook, 1999). S&T efforts are far from being evenly distributed around the world. 

The gross expenditure on research & development, GERD—the total' reported by 

industry, government agencies and other public laboratories, universities and similar 

higher education institutions, and private institutes in the country—and GERD as a 

percentage of gross national product (GNP) are indicators of the input into S&T. GNP 

(Gross national product) comprises GDP plus net factor income from abroad, which is the 

income residents receive from abroad for factor services (labour and capital), less similar 

payments made to non-residents who contribute to the domestic economy (Human 

Development Report, 2002).
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According to UNESCO estimates from 2001 (based on data from 1996/97), three 

quarters of GERD in Sub-Saharan Africa is concentrated in South Africa. For Uganda 

and Senegal, the only information available is from 1999 and 1997, respectively. South 

Africa spends approximately nine times more on R&D than Uganda, but seven times less 

than Spain, which is given as an example of a developed country. The amount of GERD 

in relation to the size of population (GERD per capita) also ranks South Africa as the 

highest investor in R&D in Africa.

In Latin America, the situation is better not only in terms of GERD but also in 

terms of the availability of statistical information, due to the existence of a Science & 

Technology Ibero-American Indicators Network that has been collecting statistical 

information for several years. In 1999, Latin America and the Caribbean have accounted 

for 1.9 % of the worldwide investment in R&D. However, although this figure is low, it 

represents a 70 % increase compared with a decade ago. This is similar to the increase in 

investment seen in the USA and higher than the increase of 32 % made by the European 

Union over the same period. According to UNESCO estimates, Brazil accounts for about 

half of all Latin American GERD, Mexico for 13 % and Argentina for approximately 7 

%. In absolute numbers, Brazil has spent 12 times more than Chile in 2000 and nearly 

four times more than Argentina. With an expenditure of 0.77 % of GNP in 2000, Brazil 

devoted the highest amount of its GNP to R&D in Latin America.

Higher Education Expenditure on R&D (HERD)

In New Zealand, higher education expenditure on R&D for the 2004 reference 

year was estimated at $ 454.8 million. This compares with $ 435.8 million for the 2002 

reference year. Higher education expenditure accounted for 29 percent of total R&D 

expenditure in the 2004 reference year, compared with 31 percent in 2002 (Statistics New 

Zealand, 2005).

Higher education expenditure on R&D (HERD) in Australia in 2002 was 

estimated to be $ 3,430 m at current prices. This represented an increase of 22.9 % over 

2000. In volume terms, with the effect of changes in prices and wages and salaries 

removed, R&D expenditure increased by 14.0 % compared with 2000. HERD has 

steadily increased since 1994 with an average annual rate of growth over this period of
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8.2 % in current price terms and 4.9 % in chain volume measures. HERD as a percentage 

of Gross Domestic Products (GDP) in current prices has increased from 0.42 % in 2000 

to 0.45 % in 2002.

S & T  Manpower

R&D personnel information was collected on both a headcount and full-time 

equivalent (FTE) basis. The headcount of R&D personnel included a count of all 

personnel involved in research activities. This includes both “Full-Time” and “Part-time” 

employed staff. The FTE measure takes into account each person’s total working time 

spent on research activities. For example, a full-time employee spending half their time 

on research activities during the year would contribute 0.5 towards the FTE measure. 

This data was classified by occupational groups (researchers, technicians, and support 

staff) and highest qualification levels.

In United States 2001 R&D manpower survey in the S&T field, 168200 staff 

available in the higher education sector. In that 125600 academic faculties (56700 

Professors, 34800 Assistant Professors and 34100 junior faculties). Research and 

supportive manpower accounts 22120. The Post doctorates 15700 persons. The part time 

staff’s consume 4580 persons (Academic Research and Development Survey, NSF 

Report 2004).

In New Zealand, the number of R&D staff was estimated at 21,410 FTEs in the 

2004 reference year. Seventy-three percent of R&D staff in 2004 were researchers, 15 

percent were technicians, and the remaining 12 percent were support staff. There were 

3,448 FTEs involved in R&D in the government sector during the 2004 reference year, 

comprised of 1,845 researchers, 1,153 technicians, and 450 support staff. Moreover, there 

were 6,440 FTEs involved in business R&D in the 2004 reference year, comprised of

4,022 researchers, 1,409 technicians and 1,008 support staff (Statistics New Zealand, 

2005).

Human resources devoted to R&D in Australia in 2002 by higher education 

organizations are estimated to be 49,612 person years. This represents an increase of 7.2 

% over 2000 and an average annual rate of growth of 2.7 %, since 1994.
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and output indicators. The programmers from south zone could install the software in 

EM. The pilot survey has also been conducted in the Lucknow University. The Pi’s of 

both zones have agreed upon the distribution status of the different states for their survey 

of this project.

The Zonal Pi’s meeting has been conducted on 12th September 2003 at 

Technology Bhavan, DST, New Delhi under the chairmanship of Dr. Laxman Prasad, 

Advisor & Head of NSTMIS Division, DST. In that meeting, the methodology for this 

project has been standardized and finalized. Sh. R  Chetal, Advisor, Dr.G.J.Samathanam, 

Director, Sh.Parveen Arora, Director and Dr. A.N.Rai, Scientist-D have participated. 

During the meeting Prof. G.V.Rajamanickam, PI, South Zone, has made a brief 

presentation and shared the experience gained during the preparation of the national 

report on the Higher Education Sector survey conducted during the period 1997-98. He 

has also explained the objectives, methodology and views of the various ExpertsA^C’s 

of the Universities/ Zonal PAC participants, in shaping and refining the methodology, 

leading to the various questionnaires, used for collection of the desired data and its 

analysis in the Higher Education Sector.

The LPAC meeting of North zone was held on 2nd January 2004 at Indian Institute 

of Management, Lucknow. The Zonal Pi’s, DST representatives have also participated. 

The main focus of the meeting is to develop an effective operational mechanism in view 

of budget / time constraint to achieve the desired objective.

The LPAC meeting with invited experts (Annexure - n) of south zone has been 

held on 10th March 2004 at SASTRA Deemed University, Thanjavur. Dr.Laxman Prasad, 

Advisor and Shri. R.Chetal, Advisor from DST have also participated. Dr. Laxman 

Prasad has emphasized on the importance of this project to the DST and also conveyed 

the expectations of the DST from the higher education sector through this project. The 

Committee has pointed out that the Contingency expenditure reflected by the universities 

is high and so they have desired to work out the possibilities of listing the break up of 

contingency expenditure, at least from few representative Universities in order to 

arrive at the total R&D expenditure figure. The project Assistants from north zone have 

stayed for a week in Thanjavur to get more exposure on the operations of project 

software, method of data collection and methodology concepts.
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The Zonal Pi’s meeting has been held on 28th October 2004 at Technology 

Bhavan, DST. The purpose of the meeting is to discuss the progress of the project. In the 

meeting, the milestone has been fixed for the respective Project Zone in consultation with 

the DST to complete the project activities as per schedule.

Mr. Sanjeev Gupta, Project Assistant from North zone visited to Thanjavur during 

17th and 18th of February 2005. During the visit, the programmers from south zone have 

once again demonstrate thoroughly the methodology, concepts and report generation.

Data Collection

Head, NSTMIS of DST has circulated an appeal to all the institutes of higher 

education to submit their annual reports and budgetary estimates of 1999-2000, 2000-01 

and 2001-02 direct to them. However, it has been accepted that the PI has to pursue the 

different universities in person to collect the same from the concerned authorities. The 

budgetary estimates and annual reports of the different centers of higher education form 

the main source, in addition to the minimum of 10 % responses from the faculties to the 

questionnaire circulated. Moreover, the institute’s local bulletins, project reports, 10th 

plan proposals and NAAC reports have also been used as secondary sources.

As there are no details in budgetary estimates and annual reports, regarding the 

time spent by academicians in the respective institutions, the PI has taken effort to 

distribute and collect the faculty questionnaire (Annexure -  Ela) individually from the 

respective academicians from each university to the tune of at least 10 % of the total 

strength of the academics in that respective university. This is badly needed to evaluate 

the Full Time Equivalence (FTE) in the universities. As there are many universities 

imparting knowledge with teaching and research together, it is a must to evolve the 

academician’s role in R&D.

Field surveys have been carried out in the universities of Peninsular India 

covering eight states and two union territories namely Tamil Nadu, Karnataka, Andhra 

Pradesh, Kerala, Maharashtra, Orissa, Gujarat, Pondicherry and Goa, in a phased manner, 

the details of which are listed separately (Annexure-V). The visits made for different 

investigators are 441 days. The details of each individual are provided separately 

(Annexure -  IV).
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However, when the programmers have visited the following universities they 

have been informed about the absence of any kind of research activities in S&T as no 

higher education degree is offered in these universities in S & T disciplines. These 

institutes are :

1. Kannada University, Bellary
2. Dr. B.R. Ambedkar Open University, Hyderabad
3. Rashtriya Sanskrit Vidyapeeth, Tirupati
4. Maulana Azad National Urudu University
5. Potti Sri Ramalu Telugu University
6. Indira Kala Sangeet Vishwavidyalaya
7. Dr. Babasahib Ambedkar Open University, Ahmedabad
8. Gujarat Vidyapeeth, Ahmedabad
9. Tata Institute of Social Sciences, Mumbai
10. International Institute of Population Sciences, Mumbai
11. Indira Gandhi Institute of Development Research, Mumbai
12. Tilak Maharashtra Vidyapeeth, Pune
13. Dakshina Bharat Hindi Prachar Sabha
14. Tamil nadu Dr. Ambedkar Law university
15. Gokhale Institute of politics and economics
16. Mahatma Gandi Antarrashtriya Hindi Vishwavidyalaya
17. Shri Jagannath Sanskrit Vishwavidyalaya
18. Indra Gandhi Krishi Vishwavidyalaya, Raipur,Chattisgarh
19 National Law School of India University, Bangalore
20 Sree Sankaracharya University of Sanskrit, Kalady, Kerala.
21. Indian Institute of Management, Kozhikode
22. Central Institute of English and Foreign Languages
23. National Academy of Legal studies and research university

Data extraction

The required data as indicated in the earlier survey questionnaire have been 

extracted from the annual reports and budget estimates. The extracted data have been 

filled in the Income and Expenditure questionnaire and Output indicator questionnaire 

(Annexure-IH-B, III-C & III-D). The data extraction is based on our previous survey 

questionnaire. The data extraction was a cumber-some process due to the non

availability of uniform budget estimates presented by different universities in their 

respective annual reports, multi linguistic nature of the annual reports and lack of 

adequate quantum of data in the annual reports.
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To overcome the linguistic barrier , our university students, who belong to 

different states of India, was engaged to do the data extraction from the annual reports 

and budget estimates on part-time basis. However, the extracted data have been 

crosschecked, validated in the questionnaire itself and fed into the Ms-Access database 

through our software prepared in Visual Basic 6.0.

Data Codification

Data of all extracted questionnaires have been codified for easy computation 

and analysis. Following universal standard practices, codes are given by including 

state, university, subject, department and gender.

In the previous survey, we had codification in 20 digits. Presently also the same 

is adopted. In the department code, the difficulties faced last survey have been 

eliminated. However, the Departments Code is brought to 5 digits instead of earlier 3 

digits. Now, the departments are grouped under 13 different branches and the 

departments changed from 857 to 308. For example: The Department of Physics will 

be denoted by the branch of Physical Sciences ( 10 ). The Physics code is (241). Total 

branch code is (10241). In the previous survey, the finalization of the R&D output 

indicators could not be made Branch -  wise, because, the data was entered 

Department-wise. There were Departments Mathematics, Statistics, Mathematics and 

Statistics, Mathematics and Astronomy, Statistics and Business Mathematics, 

Mathematics and computers, statistics and computers, etc. While retrieving the data, it 

was difficult to get the group data. So, now while entering itself all this different 

subjects have been brought under one group of Mathematical Sciences.

Such changes may also help to stratify the basic disciplines like medical, 

engineering and natural sciences, the one suggested in the last LPAC Meeting in the 

North Zone at Lucknow. Further, this system is adopted by CSIR for NET exams and 

ISCA also maintain such decision.

Calculation of S&T and R&D Expenditure

S&T expenditure comprises of two components: S&T Exp.l and S&T Exp.2: S&T 

Exp.l, contains expenditures on such facilities, which are commonly used for teaching
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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 of teaching staff-members. These two components are 

further used in computing expenditure on research & development (R&D). The R&D 

Exp.l provides the expenses of the R&D component in respect of research staff and is 

given by:-

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

Where, PG = number of PG students, and

RS = number of research scholars

Another component of R&D expenses has been referred as R&D Exp.2 which 

includes the R&D expenses on salary of staff on the basis of full-time-equivalent (FTE) 

of teaching staff together with FTE of Research Staff (including scientific officers, field 

officers and others, if any).

One can obtain Research Time Equivalent of a faculty member from the percentage 

of time reported by him/her that had been spent on research work (tr) (Annexure-HI a) .

Summation of such values (d t r)/l 00 of all the responding faculties (Nj^p) of an institute

gives Full Time Equivalent of Responding Faculty FTE (RF) of 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 of Responded Faculty (Nj^p) and

obtain a factor.

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

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

expenditure on the apportioned staff, i.e.,

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

R&D Exp2(RF) = S&T Exp2 x (FTE(RF)/NRF) .................  (2)

And R&D Exp2(RS) = 100% salary of Research Staff (RS) (including Pool 

Officers, Research Associates, SRF, JRF)

19



FTE Calculation

FTE is indeed a very crucial information, which Project Monitoring Committee has 

also considered essential. It is related to the percentage of time devoted by the teacher 

towards research or extension work. In India teaching positions are sanctioned in terms 

of teaching-load, although the teachers are supposed to do research for the betterment of 

their professional career to satisfy their academic urge and improve their teaching 

capabilities.

FTE -  (Full Time Equivalent) is obtained from the responses responses available. The 

average of the total responses is the FTE (Annexure- III a ) by those faculty members, 

who have responded to the query at least 10%. Here, care is taken to see that the total 

number of responses do not reach less than 10% of the total S&T faculties. Except 

few, mostly the responses collected form more than 50%. The responded faculties 

average research time is applied to all faculties of the particular university to calculate 

R&D expenditure.. Hence, the summation of faculties research time divided by 100 is 

the FTE number. That value of an institution has been referred to as FTE factor of that 

University.

Final Database

A structured database has been created using Microsoft database like MS-Access 

in PC-Pentium IV processors after giving a thought to the needs of the present study after 

giving the due corrections to the problems encountered in the last survey in generating 

the tables. The suggestions of the experts and LPAC members have been carefully 

incorporated to avoid the errors in output. The data collected during the course of 

different field works to all the nine southern states and two union territories have been 

stored in a database file named DB3.mdb. A graphical user interface programming like 

VB-6.0 has been developed for data entry, updating, query processing and report 

generation. The information gathered has been grouped into a number of fields as per the 

requirements of the three different earlier survey questionnaires. The Microsoft Data 

Base (MDB) consists of more than 75 input and output Tables. Those tables are linked
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with each other with the help of common 20 digit number ID. The required information is 

extracted through this ED.

The Access Database is connected with the front end tool Visual Basic (VB) 6.0 

is used for faster retrieval and compilation of the information. An extensive structured 

programming in VB has helped us for analysing the information in three categories of 

table generation.

1. R&D Expenditure
2. R&D Manpower (FTE)
3. Research outputs

An user friendly screen is developed for viewing and printing the tables. 
Database file DB3.mdb- 80.00 MB 
Program file repol .vbp- 4.40 MB.

The following are the structures of data retrieval in the programme.

Type of Data Retrieval

1. Overcome ‘absurd’ data like:
1.1 Total R&D expenditure of University is less than total S&T and 

total expenditure of University.

1.2 Compatibility between total expenditure of the University / 
Institution, total expenditure of S&T departments, total R&D 
expenditure of S&T departments, total R&D expenditure of S&T 
departments and test whether they are in order.

1.3 The nature of usage to codify the information under ‘Reactions 
and Responses’

1.4 Internal consistency of data is important.

2. Tabulation Analyses on Input to R&D derived from the Academic Sector 
Questionnaires as detailed below:

2.1 Tabulations similar to what contained in ‘R&D Statistics’ of DST
for Govt, and Industry:

2.1.1 National R&D Expenditure in Academic Sector for the survey 
Periods Year wise. Each one should quantify and make a national 
total. Here, it may be required to extrapolate/estimate for non
response. Non-coverage and work out Statistical error and 
Confidence Interval for such estimation -  may be for each Zone: 
(Compare Table 1 of R&D Statistics)
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2.1.2 Total Academic Sector R&D expenditure as percentage of GNP 
and as percentage of total expenditure of the academic (higher 
education) sector (Compare Table 2 of R&D Statistics of DST)

2.1.3 Total Academic Sector R&D expenditure at current and constant 
prices (compare Table 3 of R&D Statistics of DST

2.1.4 Science and Technology Expenditure of Academic Sector by 
the type of work-Basic Research. Applied Research Experimental 
Development and Other Table 8 of R&D Statistics of DST)

2.1.5 Science and Technology Expenditure of Academic Sector by 
Objectives (Table 13 ofR&D Statistics ofDST)

2.1.6 Science and Technology Expenditure of Academic Sector by Field 
of Science (Table 14 ofR&D Statistics ofDST)

2.1.7 Full time equivalent (FTE) of Manpower employed in R&D in 
Academic Sector as on 01-04-2001 and 01-04-2002 (Survey years) 
(Table 15 ofR&D Statistics ofDST) FTE of Faculty + Research 
Staff primarily engaged in R&D, Personnel in Auxiliary Activities 
and Personnel in Administrative activities.

2.1.8 Similar Table as explained in 3.1.7 for Women (Table 16 ofR&D 
Statistics ofDST)

2.1.9 Educational Qualifications X Field of Specializations of R&D 
Personnel (Faculty & Research Staff) in Academic Sector (Table 
17 ofR&D Statistics ofDST) Separately for faculty and Research 
Staff.

*R&D manpower in academic sector includes faculty and research 
staff.

2.1.10 Similar Table as explained in 3.1.9 for women R&D personnel. 
(Table 18 ofR&D Statistics ofDST)

2.1.11 Annual Gross emoluments of R&D personnel (Faculty and 
Research Staff separately) (Table 19 ofR&D Statistics ofDST)

2.1.12 Total R&D expenditure by current (recurring) and capital (non
recurring)
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2.1.13 Total expenditure, Total Expenditure for S&T Fields & Total 
Expenditure for R&D in Academic Sector for Survey Years. 
Disaggregated data for PG colleges and Departments etc.

2.1.14 R&D expenditure of academic sector as % of total expenditure and 
% of total expenditure for S&T education.

2.1.15 R&D expenditure-annual rate of change

2.1.16 R&D expenditure by Source of Funds-Federal, State, Industry, 
UGC, Own funds, etc.

2.1.17 R&D expenditure - Intramural & Extramural, (for total and PG 
colleges)

2.1.18 Masters/Ph.D or equivalent degrees awarded during survey period 
by discipline by sex.

2.1.19 R&D intensity-classification of universities based on the following 
two indices:

i) R&D expenditure as % of total expenditure
ii) R&D personnel per thousand employees

2.1.20 Is it possible to estimate total personnel engaged in R&D work for 
non-response and non-coverage and work out statistical error and 
confidence interval?

2.1.21 R&D personnel by level of occupation

2.1.22 R&D expenditure by ranges and number of institutions in each 
range

2 .1.23 R&D Personnel by ranges and number of institutions in each range

2.1.24 R&D personnel by sex and by age

2.1.25 R&D personnel by sex and by experience

2.1.26 Average (mean, median, mode) % of time spent in research by 
Faculty by level and by discipline

2.1.27 Average (mean, median, mode) % of time spent in research on the 
whole
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3. Other relevant Tabulations

3.2 .1 Total number of faculty in universities and PG colleges

3.2.2 Total number of faculty by sex and by level in total and in PG 
colleges

3.2.3 Total number of faculty in S&T departments by level and by sex 
and by qualification

3.2.4. R&D personnel in the universities

3.2.5. University/Department profile:

Age arranged by number and by R&D expenditure and by number 
of R&D personnel. Status arranged by number and by R&D 
expenditure and by number of R&D personnel. Mode of selection 
by number & by R&D expenditure & by number of R&D 
personnel. Total equipment cost by number, by R&D expenditure
& by number of R&D personnel. Number of equipments above 
Rs.5 lakhs, by number of institutions, by R&D expenditure, and by 
number of R&D personnel.

3.2.6. Major source of support for Ph.D students

3.2.7. Number of extra mural project by number of institutions and R&D 
expenditure and R&D personnel.

3.2.8. Number of extra mural project by total costs, by name of 
institutions, by source funding.

3.2.9. Number of extra mural projects with total cost by discipline, by 
R&D expenditure and R&D personnel.

3.2.10. Research staff-total by sex, by discipline, by category, by number 
of institution.

3.2.11. Supporting personnel (technical and administrative) per R&D 
person

3.2.12. List of institutions with R&D personnel arranged in descending 
order

3.2.13. List of institutions with R&D expenditure arranged in descending 
order
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3.2.14. Basic information on S&T education of institutions (also for 
medical institutions /PG colleges):

PG/equivalent students roll by S&T subjects 
PG/equivalent students out-turn by S&T subjects 
Ph.D./equivalent students roll by S&T subjects 
Ph.D./equivalent students out-turn by S&T subjects 
M.Phil./equivalent students roll by S&T subjects 
M.Phil./equivalent students out-turn by S&T subjects 
Total expenditure of the institutions by source of funds 
Total expenditure for S&T departments of the institutions/
PG colleges
Total expenditure for S&T departments, department wise
Total faculty on roll including PG colleges
Total faculty in S&T departments, department wise/
PG college wise
Faculty in S&T departments including PG colleges by sex, by 
level, by qualification, by age, by discipline, etc.
Percentage of time spent for research by faculty, PG 
colleges/department wise/ level wise
Research scholars/research staff by sex, by disciplines-total and 
PG colleges
Number of extramural projects with total cost, department wise/PG 
college wise
Major facilities/equipments available department wise/PG colleges 
along with number/cost.
Status of the institutions/departments PG colleges
R&D expenditure arranged as ‘high, medium, low’ by number of
institutions
R&D personnel arranged as ‘high, medium, low’ by number of 
institutions

3.2.15. Faculty in S&T departments by primary responsibilities-Research, 
Teaching, others quantified by percentage of time.

3.2.16. Speciality wise in patient capacity available

3.2.17. State of art treatment available

3.2.18. Advancement in treatment/diagnostics

3.2.19. Surgical treatments developed and / or started
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4. Tabulations/Analyses on Output of R&D derived from the Academic 
Sector Questionnaires as detailed below:

4.1. R&D Output for the survey period year wise/institution wise are as 
under:
4.1.1. Research output by field:

Papers (refereed) published and % in world output 
Other Papers
Books/Monograph published
Other reports like proceedings etc. published
Patents filed and sealed
Ph.D.s or equivalent produced
M.Phil.s or equivalent
Research (extramural and intramural) completed with
number and funding
Consultancy completed
Technologies developed
Awards both National and International
Fellowship awarded
Advancement in treatment/diagnosties/ Surgical treatments 
developed and / or started

4.1.2. Other achievements/research competence:
Editorial responsibilities
Membership of professional bodies awarded 
Visiting faculty-National and International 
Evaluation of Research
Membership of national, state, local S&T committees
New S&T initiative / promotion
External examinership for Masters and above degrees
Participation in research for a
Involvement in other science related activities
Collaborative research with other institutions -  India and
abroad
Conference/training/seminar/work shop (national and 
international) Organized 
Speciality wise in patient capacity available 
State of art treatment available

5. The levels of Reports produced.
National Document
Zonal Documents
University level document including PG colleges 
University, PG colleges, Medical Institutions levels of Reports
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Table-1. Response profile of annual reports and budget estimates collected for 
the present study

State/ 
Union Territories

Annual
Reports

Collected

Budget
Estimates
Collected

Faculties
Entered

Tamil Nadu 52 21 3055
Andra Pradesh 37 14 1525
Karnataka 43 15 1626
Kerala 22 8 501
Maharashtra 50 19 1343
Chattisgarh 6 2 51
Orissa 8 8 485
Gujarath 29 10 531
Pondicherry 3 1 48
Goa 3 1 73

Total 253 99 9238

From the responses, 37 different tables have been generated indicating the 

individual institutions’ input and output as well as the combined total for each and every 

table. The abbreviation of the terms used in the present work (Annexure-I) is given.

Definitions of Terms 

R&D Activities
Research and Development (R&D) activities can be defined as any systematic and 

creative work undertaken in order to increase the stock of knowledge and the use of this 

knowledge to devise new applications. R&D activities include any one or more of the 

categories of research, such as basic research, applied research, and experimental 

development.

Basic Research
Basic research may be defined as any experimental or theoretical work undertaken 

primarily to acquire new knowledge of the underlying foundations of phenomena and 

observable facts without any particular or specific application or use in view.
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Applied Research
Applied Research may be defined as any original investigation undertaken in order 

to acquire new knowledge. It is, however, directed primarily towards a specific practical 

aim or objective.

Experimental Development
Experimental development may be defined as any systematic work, drawing on

existing knowledge gained from research and/or practical experience that is directed to 

produce new materials, products and devices, to install new processes, systems and 

services, and to improve substantially those already produced or installed.

Auxiliary Activities/ Supportive Technical
Auxiliary activities refer to the tasks such as maintenance and operation of

specialised R&D (or S&T) equipment and machinery, preparing materials and equipment 

and carrying out experiments, tests and analyses. For example, the activities carried out 

by medical assistants, computer programmers, surveyors, draftsmen, survey interviewers 

and investigators can be classified as auxiliary activities.

Non-Technical Activities
Non-technical activities refer to those tasks which are clerical, secretarial and

essential services. For example, personnel providing services such as security, sanitorial 

and maintenance.

Intramural Grants and Expenditure
Intramural grants and expenditure of an institution cover the grants of its own

sources and the expenditure incurred, therefrom.

Extramural Grants and Expenditure
Extramural grants and expenditure cover the funds received by an institution for

undertaking R&D projects sponsored by outside organisations, such as Central and State 

Government Departments/Agencies, International Agencies, Public/Private Industries, 

etc., and the expenditure, therefrom.
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Revenue/ Recurring Expenditure
Revenue or recurring expenditure includes salaries and wages, minor equipment,

expendable supplies and expenditure on office and labour, materials, books, journals, rent 

of buildings, travel and postal services.

Capital / Non -  Recurring Expenditure
Capital / non -  recurring expenditure includes costs on purchase of major

installations , machinery and equipment , land for building , new buildings or large -  

scale improvements / modifications / repairs to buildings and fixed installations , land 

improvement works, etc.

Full Time Equivalence (FTE)
One Full -  Time equivalent may be thought of as one person -  year. Thus, a

person who normally spends 30 % of his/her time on R&D and the rest on other activities

(such as teaching, university administration and student counseling) should be considered

as 0.3 FTE. It should be used to convert figures relating to the number of part -  time

workers into the equivalent number of full time workers.

Researcher
The professionals engaged in the conception or creation of new knowledge, 

products, processes, methods and, systems and also in the management of the projects 

concerned. Postgraduate students at the Ph.D., level engaged in R&D should be 

considered as researcher.
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CHAPTER -  III 

RESULTS AND DISCUSSION
The present survey of South Zone(SZ), total allotment of 135 Universities, we 

have covered 99 S&T universities, including Agricultural, Medical and Engineering 

and Natural Sciences Universities / Institutions. The universities receive grants-in-aid 

from one or the other government (State/Union) and on the other hand, there are 

certain Universities/ Institutes established by private trusts, which are recognized by 

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

Medical Council of India(MCI), Indian Council of Agricultural Research (ICAR), 

etc., and referred to as “Deemed Universities”; these also have come under the 

purview of this survey. An alphabetical list of 99 universities of South Zone, 

including Deemed Universities, is given in Appendix -1 along with source of income.

The universities improve resources through fees collected from students, sale 

of prospectus, application forms, brochures, etc., and interests earned on their long

term deposits, including the endowment funds. Funds are received towards Plan 

Expenditure or Non-Plan Expenditure (NP). Funds for Plan Expenditure are provided 

by the governments for building, equipments, library, campus developments etc., 

which form the capital, or assets of the institution, usually on a Five-Year-Plan period 

basis.

By and large, these belong to the expenditure of Non-Recurring (NR) type. 

The non-plan grants, on the other hand, cover largely the Recurring (R) expenses, in 

which the establishment is making the largest component. Other non-plan grants 

include the books and journals, laboratory, equipments, chemical & supplies, 

medicines, power-supply and other campus needs. Contributions from industrial 

consultancy, foreign sources, or donation come usually under endowment deposits. 

They are invariably not available for expenditure, save of minor nature. Only 

engineering universities and technological institutes earn income through industrial 

consultancy of worth-mentioning levels. The total income given above is distributed 

by the universities to its departments, including administration, campus development 

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

non-S&T departments.



Source of Funds

The continued reliance of the academic sector on a variety of funding sources 

for support of its R&D activities requires continuous monitoring of such contributions 

to those sources. Institutional R&D funds may be derived from (1) general-purpose 

state or local government appropriations, particularly for public institutions; (2) 

general-purpose grants from industry, foundations, or other outside sources; (3) 

tuition fees; (4) endowment income; and (5) gifts that are not restricted by the donor 

to conduct research. Other potential sources of institutional funds are income from 

patents or licenses and income from patent care revenues.

The Total expenditure for Higher Education Sector -  South Zone, as gathered 

from the Financial Accounts of 99 Institutions, is reckoned to Rs.4507 Crores 

(Appendix -1). In that, Central and State Governments have a share of 22.21 % and

37.19 %, respectively. However, Industrial contribution to academia represents only 

1.49 %. It reflects, a negligible role of industries in the Higher Education Sector 

(Fig. 1) whereas the countries like Canada, the industrial contribution is accounted by 

14.44 % (Science & Technology Indicators, Canada, 2000). Education being in the 

state schedule, the major funding for Universities is rightly pointing to a higher input 

of fund from the state and central governments. As the Government grants to higher 

education sector is being slashed down appreciably, Universities are forced to raise 

their funds to compensate the grant reduction. It is done mainly through the raise of 

tuition fees. Otherwise it is the mode of raising their own source. The University’s 

own source is represented by 26.98 %. It directs the possibility of higher cost of 

education in this country. In USA, the Federal Government provides 60 % of funding 

for higher education sector, but it is much reduced from its peak of 73 % in 70’s (NSF 

Report, 2005).
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TOTAL INCOME : Rs. 4507 Crores

Others 
10 01%

Uni. Ow n 
26 .98%

Donate ns 
0 .89%

Foreign Source
1.24%  1.49%

Fig.2. Source of grants for total expenditure

In the developed nations, most of the expenditures, are supported only by 

industries either by means of consultancy projects or sponsored R&D programmes of 

the industries. The present statistics of industrial contribution of 1.49 % clearly points 

out that the higher education sector has to be tuned to exploit the Indian industries 

more and more or the Indian industries should be made to realize the necessity of 

higher R&D input from their profits through the different academic bodies either by 

sponsored research programmes or by means of tax relief schemes from Govt, of 

India. This further emphasizes the need for encouraging more of Industry -  

Institutional collaborative programmes of the government sector. A comparison with 

USA shows that industries contribute 7% of expenditure in higher education sector. 

(NSF Report, 2005).
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Fig. 3. Break-up of universities by source of funds

Fig.3 shows that the South Zone Universities have consumed nearly Rs. 4507 

Crores of expenditure towards higher education. In that, state funded universities 

are occupying 72.80 % ( Rs. 3281 Crores), whereas Central funded universities 

consume 20.59 % ( Rs. 928 Crores) and self-financing universities 6.61 % ( Rs. 298 

Crores).
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Fig.4 displays a break-up of total expenditure according to the field of 

science. A majority of academic expenditure goes to the Natural Sciences (43.60 %). 

While the next one is for Engineering Sciences 22.90% followed by Agricultural 

Sciences (22.70 %) and Medical Sciences (10.81 %).

S&T Expenditure

In South Zone, the S&T expenditure of higher education sector is amounted to 

Rs.2900 crores (Appendix-2 & 3). When S&T Expenditure is scanned to know the 

different heads (Fig. 5), under which it has been utilized, the salary part consumes

39.21 % of the total S&T expenditure. During the survey, every university has 

complained about the lack of manpower as the main hurdle for the research but the 

expenditure shows the lion’s share of expenditure in the salary itself. In other words, 

it indicates a red signal for further enhancement in this line. In S&T expenditure 

generally, the expenditure towards laboratory and equipment are expected to consume 

in any growing center, but the present expenditure shows a major part in contingency 

(24.45 %). Physical infrastructure for academic R&D, especially the state of research 

facilities meant for equipment and levels and sources of funding for these two key 

components, remains a serious concern today. The expenditure suggests that expenses
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involved contingency is on a higher side (24.45 %) than that of equipments (11.21 %). 

Another issue is, the Universities do not maintain separate heads in contingency 

towards the research projects, consultancy projects, administrative expenses for 

Science departments, suspense account and university functions. The laboratory 

expenditure consume 7.86 %. The applied research is mainly based on the laboratory 

work, and so, one has to increase the expenditure towards laboratory work, for which 

enhancement of the allocation of funds meant for laboratory is a must. The poor 

allocation to academic activities like conferences(2.31%) and visiting faculty(2.00 %), 

in addition to the above observations on salary, contingency and maintenance, 

projects the possible deterioration in R&D sector of Higher Education.

R&D Expenditure

According to the methodology developed in this study, the total R&D 

Expenditure in Higher Education Sector, South Zone is estimated as Rs. 915 crores 

out of the total expenditure of Rs. 4507 crores and S&T expenditure of Rs.2900 

crores (Appendix-10). As per the Indian R&D statistics (1998 - 99), the share of 

higher education sectors in the total R&D expenditure was 2.9 %. Countries differ in 

the expenditure proportion of their research and development that is performed 

through institutions of higher education. R&D performed in the academic sector in
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2002, as a proportion of total R&D spending, is 26.78% in the Australia, 14% in the 

United States, 46.24 % in Canada.

A majority of academic R&D expenditure (Appendix-9) is going to the 

Engineering Sciences (31.04 %). The next largest block of expenditure is spent in 

Natural Sciences (26.89 %). This is followed by 29.95 % for Agricultural Sciences 

and 12.13 % for Medical Sciences. (Fig.6).

Total R&D Expenditure : Rs. 915 Crores

Agricultural
Sciences
29.95%

Medical
Sciences
12.13%

Natural
Sciences
26.89%

Engineering 
Sciences 
31.04%

Fig.6. R&D expenditure by field of sciences

Total R&D Expenditure : Rs. 915 Crores

Recurring
85.25%

Non-Recurring
14.75%

Fig.7. R& D expenditure by recurring & non-recurring
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The overall percentage of recurring expenditure in total R&D expenditure is 

constituting 85.25 % (Appendix-7 & Fig. 7). In this, salary component alone is found 

to be of 61.62 %.

Most academic R&D is concentrated in relatively few of the 99 higher 

educational institutions. The top 10 institutions spend 45.57 % of total academic R&D 

funds. In the Top 10 Institutions, Indian Institute of Science ranks first with a R&D 

expenditure of about Rs.136 Crores. The top 10 institutions include 5 Agricultural 

Universities, 3 Institutes of National Importance and 2 Medical Institutes. (Table-2).

Table-2. R&D Expenditure in Top 10 Institutions Rs.in’000
University Name Total R&D 

Expenditure
[ Indian institute of Science, Bangalore 1358838
1 Indian Institute of Technology, Chennai 412737
!j Gujarat Agricultural University, Sardarkrushinagar 383251
I Tamil Nadu Agricultural University, Coimbatore 339671
Kerala Agricultural University, Trichur 329447

! Acharya N.G. Ranga Agricultural University, Hyderabad 317817
j Manipal Academy of Higher Education, Manipal 288719 ;j
1 National Institute of Mental Health and Neuro Sciences, 256181 :|
;| Bangalore I
|  Indian Institute of technology, Bombay 249768
j Agricultural Sciences, Bangalore 237857

Total 4174286 |
Others Total 4980010 j
Grand Total 9154296
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Total R&D Expenditure : Rs. 916 Crores

Extramural R&D 
Expenditure

Expenditure
82.95%

Fig.8. R&D expenditure by intramural and extramural

The break-up of R&D Expenditure in terms of Intramural (I) and Extramural 

(E) contributions is provided in Appendix-8 (Fig.8). Intramural sources include the 

university’s own source, such as donation, consultancy, sale of publication, 

documents, etc., and the budgeted grants-in-aid from the state government or the 

central. All other grants like Research projects, Consultancy projects, Foreign 

Sources, etc are considered as extramural. In the Higher Education Sector, Intramural 

expenditure constitutes 82.95 % (Rs. 659 Crores) and Extramural expenditure 

(Rs.156 Crores) accounts for 17.05 %, including the Full Time Research Staff salary.

Total Expenditure : 4507 Crores 
S&T Expenditure : 2900 Crores 
R&D Expenditure : 915 Crores

N a tu r a l  E n g in e e r in g  M e d ic a l  A g r ic u ltu r e
S cien ces  Scioncoo S c ien ces S cien ces

_________________ F ie ld  o f S den c jB ___________________________
H  T o ta l E x p  E3 S & T  E x p  GS R & .D  E x p

Fig.9. Comparison of Total, S&T and R&D expenditure
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The status of Total, S&T and R&D expenditures is reflected in the diagram 

Fig.9 & Table-10. It is interesting to note that more than half of the expenditure is 

diverted to S&T whereas the quantum spared for R&D is much less.

The diagram is highlighting the technological universities as the one spending 

more for R&D (37.27%) in their S&T expenditure. While comparing with other 

fields of sciences, it is found that Medical sciences register to 27.18% and Agriculture 

sciences to 33.29%. As far as the Natural sciences universities accounted the 

spending for R&D out of their S&T expenditure is much less.

Total Expenditure : 4507 Crores 
S&T Expenditure : 2900 Crores 

R&D Expenditure : 915 Crores

HI Total Expenditure B S&T Expendiure □ R&D Expenditure |

Fig.10. State-wise comparison of Total, S&T and R&D expenditure

The Fig.10 reflects the state-wise comparison of Total , S&T and R&D 

expenditure of Higher education sector. In this, the Karnataka spends more 

expenditure on Total, S&T and R&D expenditure. So, the Government could more 

concentrate to spend expenditure on higher education sector to the states which are 

spending lower expenditure on Total, S&T and R&D.

Research Time

The research time calculated from researchers are professionals engaged in the 

conception or creation of new knowledge, products, processes, methods and systems 

and also in the management of the projects concerned. The students at the Ph.D., 

M.Phil., M.Tech / M.E. and MS/MD level engaged in R&D should be considered as 

researchers.
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One Full-time equivalent (FTE) may be thought of as one person-year. Thus, a 

person who normally spends 30% of his/her time on R&D and the rest on other 

activities (such as teaching, university administration and student counselling) should 

be considered as 0.3 FTE. Similarly, if  a full-time R&D worker is employed at an 

R&D unit for only six months, this results in an FTE of 0.5. However, for reporting 

purposes, the total sum of FTEs should be rounded to the next integer, avoiding the 

reporting of decimals. A number of restrictions apply to the actual measurement of 

FTE.

What normally is called “extension” in agricultural and engineering sector is 

the activity labeled as hospital, or field-duties, by medical institutes and field-work by 

many institutes of natural sciences. Time spent on research and extension, too, has 

been counted towards research occupation.

Fig. 11. Field-wise average research time spent by faculty

The estimated percentage of research time per week devoted by the faculty 

members in various fields of sciences with the mean values reported by responding 

faculties is shown in Fig.l 1. It is significant that 49.74 % time of the faculty is spent 

in research in agricultural institutes, compared to 33.41% in natural sciences, 40.63% 

in Engineering Sciences and 34.64 % in Medical Sciences .
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R&D Manpower

Apart from teaching, which is one of the major activities, the faculty members 

are expected to do is research which not only enriches teaching but also keep the 

faculties abreast of the latest developments in the respective fields. Scientific & 

Technical manpower constitutes one of the major input resources to Scientific and 

Technological activities. It is also an indirect measurement of strength of the country 

because of its activities. In the present study, the total number of S&T faculty 

members has been covered as 16,463 and the faculty personal data available in the 

annual report 9238 (56.12 %) persons (Fig. 12 & Appendix- 14)

Total S&T Faculties covered 16463
Faculties with data 9238
Faculties without data 7225

Fig. 12. Faculties personal data availability in percentage 

Gender Issues

FTE data is derived based on the response received from 7876 male and 1362 

female faculty (Fig. 13) of higher education sector which have been converted as 2990 

male and 492 female FTE R&D personnel (Fig. 14) based on their response. In the 

total FTE of R&D man power, male dominates in all categories of the faculty 

(Table-3).
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Total Faculties : 9238 
Male : 7876 

Female : 1362

Female
14.74%

85.26%

Fig.13. Faculty personnel by gender

Table 3. R&D FTE Personnel by Category and Gender

Category Male Female Total
Professor and above 1635 187 1822
Reader / Equivalent 745 134 879
Lecturer / Equivalent 503 135 638
Tutor /Scientist/ 
Equivalent 111 36 147
Pool Officer 10 1 11
Research Associate 634 210 844
SRF 870 296 1166
JRF 1424 576 2000

Total 5932 1575 7507
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Total FTE : 7507

Female

79.02%

Fig. 14. Percentage of R&D personnel by gender

51 -100 
24.24% 26-50

25.25%

>=251
5.05%

201 - 250 
2.02%

151 -200 
4.04%

101-150

Total Universities Covered : 99

<=25
32.32%

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

An increase of women representation in research scholars like SRF, JRF, is 

reflected (Appendix-15). However, male category continues to dominate R&D 

personnel of all categories. In the different categories, Professor level R&D personnel 

is in maximum number, followed by Reader. With regard to R&D FTE personnel by
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range and number of institutions, more than 32.32% of the institutions have R&D 

Personnel less than 25 persons. Greater than 250 R&D personnels are observed only 

in 5.05% of the institutions (Fig. 15 & Table-5).

Table 5. R&D FTE Personnel by range and number of institutions

Range of R&D FTE 
Personnel

Number of 
Institutions

<=25 32
26-50 25
51-100 24

101 -150 7
151 -200 4
201 -  250 2
>=251 5
Total 99

Total Faculties: 16463

Non-Docorates

71.95%

Fig. 16. Faculty qualification doctorats verses non-doctorats

One of the parameters considered for evaluating the quality of education in a 

country is the educational qualification of S&T faculty (Fig. 16). Therefore, 

information on the level of education of R&D personnel can reflect as a valuable 

indicator of the competitive potential of country’s workforce and the quality of S&T 

students. In the qualification of faculty available in the annual report doctorates 

counted 11845 (71.95%) and non-doctorates counted 4618 (28.05%). The Indian 

universities have to take steps to decrease the non-doctorate holders in the higher 

education.
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Auxiliary Staff

In the Fig. 17, details of the total S&T faculty, total auxiliary and 

administrative staff for the 99 universities are given (Appendix-21). In the S&T 

departments of higher education sector, the teaching faculty share is 43.07% , the 

administrative staff share is 27.86% and technical staff share is 29.07%. 

The teaching faculty and technical staff ratio is 3:2.

Total Faculties : 16463 
Total Technical Staff : 11113 
Total Non-technical : 10648

Administrative 
Staff

Auxilary Staff 
29.07%

Fig. 17. Faculty member Vs supportive manpower engaged in R&D

Output Indicators

The publication of research findings increases the pool of knowledge and 

helps in inculcating new knowledge. In recent years, several quantitative methods 

have been developed to analyse the publication output from scientific activities. The 

primary output of university research is new knowledge which is difficult to 

conceptualise and measure. In this study, an attempt has taken made to quantify the 

various output indicators emerged in the Brain Storming Sessions recommendations 

organized during 1997 and extracted from the annual reports. The output indicators 

given here are for the period of 1999-2002.
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In the previous survey (1997-98), the output indicator’s figures presented 

based on the individual faculty questionnaire(QIII). The responded faculties only 

21.70% out of total faculties. So, the output indicators figures are not treated as good 

representation . In the present survey, the output indicators are extracted from the 

annual reports. So, the figures are likely to be accurate and authenticated.

Fig.18. Research papers published by the R&D faculty (1999-02)

The fig. 18 represents the paper publication of faculties (Appendix-22) during 

last three years. The total publication of paper is in ascending order. The average 

annual growth rate of paper publication is 15.23 %.

In the total publication 11717 (Fig. 19), the share of national papers 72.31% 

while the rest share of international papers amounting to 27.69%. So, it indicates 

that Indian faculties take interest to publish papers in international journals.

47



Total Papers Published : 11717
National Papers : 8473
International Papers : 3244

International

72.31%

Fig. 19. Papers published by faculty members ( 2001- 02 )

S  1999-00 S  2000-01 0  2001-02

Fig.20. Doctorates/masters produced by R&D faculty
The fig. 20. shows the degrees awarded in the university/institute level

during 1999-2002 (Appendix-23). The Post graduate degrees awarded approximately 

five times higher than the Ph.D. level. Both degrees are in the ascending order. The 

average annual growth rate is 30.03% for Ph.D. and 25.89% for PG. The M.Phil. is 

not in ascending order due to the students are not showing much interest to pursue 

M.Phil degrees as compared with PG and Ph.D.
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Fig.21. Field-wise Ph.D., produced by faculty members(2001- 02)

The fig.21. shows that the Doctorates awarded during 2001-02. The Natural 

Sciences takes in higher percentage 61.92 % and it follows Engineering Sciences of 

27.08% and Agriculture Sciences of 10.37 %. Here, Medical Sciences shares very low 

percentage of 0.63 %.

Total Ph.D. in Progress : 6499

A g ric u ltu re  S c ie n c e s

Fig.22. Field-wise Ph.D., in progress by faculty members (2001- 02)
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The fig.22. shows that the Doctorates in progress during 2001-02. The 

Natural Sciences takes in higher percentage 51.05% and it follows Engineering 

Sciences sharing 31.96% , Agriculture Sciences to 16.42 % and Medical Sciences 

shares very low percentage of 0.57%. The annual growth rate is 12.07 %. When 

compared with the Ph.D. produced, percentage the Ph.D., in progress is increased in 

engineering and agriculture sciences.

The fig.23. shows the seminar and symposia organized by the 

university and institutes, and the faculties were participated in various seminar 

activities either National or Internationa^Appendix-26). Both are in increasing order. 

The average annual growth rate is 11.76% for universities organized 

seminars/symposia while 22.04% for the faculties participation have been increasing 

every year.

The fig.24 represents the research and consultancy projects undertaken by the 

universities during 1999-2002 ( Appendix-28 & 29). The consultancy projects are in 

lower level because of industries collaborating with the academics is in less 

percentage. So, the industries have to come forward to collaborate with the Indian

50



universities with higher level.

5000 
4500 
4000 
3500 
3000 
2500 
2000 
1500 
1000 
500 - 

0

0 Research Project CD Consultancy Project
1999-00 2000-01 2001-02

Fig.24. Research and consultancy projects available in the southern 

universities during 1999-2002

The number of research projects are in higher level because of the Indian 

government funding agencies like DST,DOD,AICTE,DRDO,DBT,ISRO,UGC and 

MHRD are spending more funds to do the research in the university/institute level, 

other than that of few foreign countries which are also collaborating with Indian 

universities through INDO-GERMAN, INDO-US AND INDO-UK research 

schemes. The total research projects are classified in the following field of science- 

wise (fig.25).
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Total Research Projects : 3644

Medical Sciences 
9.77%

Engineering
Sciences
25.19%

Agriculture
Sciences
33.70% Natural Sciences 

31.34%

Fig. 25. Field-wise share of research projects in the southern 

universities(2001 -  02)

The Fig.26. displays that Books and monographs published by teaching 

faculty(Appendix-30). In that Natural sciences share is in higher level (63.15 %). It 

follows with Agriculture sciences (16.29 % ), Medical sciences ( 14.57 %) and 

Engineering sciences ( 5.98% ).

Books and Monographs 
Published : 1338

Agriculture
Sciences
16.29%

Medical Sciences 
14.57%

Engineering
Sciences

5.98% Natural Sciences 
63.15%

Fig. 26. Field-wise books and monographs published
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The fig.27 (Appendix-31) points of the field-wise awards received by the 

faculty members. The Natural Sciences (42.87 % ) shows in higher level compared 

to the other fields. The agriculture (7.49 %) faculties concentration is very less rather 

than technology developed, etc. The Medical sciences share is .20.02%, Engineering

sciences is 29.61%.

Awards Received :814

Agriculture
Sciences

Medical 7.49%

Engineering
Sciences
29.61%

Fig.27. Field-wise share of awards received
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National Awards : 594 
International Awards : 220

Natural Engineering Medical Agriculture
Sciences Sciences Sciences Sciences

Field o f science

& Natioal DO International 

Fig.28. Break-up of awards received by field(2001-02)

The fig.29. represents the field-wise share of technologies developed during 

2001-02(Appendix-32). The technologies are such as improved varities/ breeds/ 

processes/ equipments/ machinery/ Tools/ New Materials/ drugs. The Agriculture 

Sciences takes higher percentage (41.21%) , followed by Natural Sciences 

(24.28%), Engineering Sciences (25.24%) and Medical Sciences (9.27%).
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Technology D eveloped :313

Engineering Sciences
M edical Sciences  

9.27%
25.24%

Agriculture Sciences  

41.21%
Natural Sciences  

24.28%

Fig.29. Field-wise technology developed

The fig. 30 is highlighting the Indian faculties interests in the science related 

promotional activities such as Science Quiz, Exhibitions, Science Day, T V. 

Interviews, Radio Talks, etc (Appendix-33). While comparing the four field of 

sciences, the Agriculture sciences takes in higher percentage ( 64.95% ). It followed 

by Natural sciences ( 24.99%), Engineering sciences (5.96%) and Medical Sciences 

(4.10 %). The diagram specifies that the medical faculties have to take more interest 

to create awareness among the people through media’s like T.V. , Radio and video

conferencing.

Total Promotional Activities = 1829

Natural Sciences 
2 4 .99°'

Engineering 
Sciences —  

5.96%

/
Agriculture

Sciences
64.95%

Medical Sciences 
4.10%

Fig.30. Field-wise science related promotional activities
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CONCLUSION

The present survey has been carried out in eight states including two union 

territories allotted for south zone. Among the 135 universities, 23 universities have 

no S&T departments in the constitution , 5 universities sanctioned within the three 

years period and 8 universities have not responded. 99 universities data have been 

included in the evaluation for the years 1999-2000, 2000-01 and 2001-02.

Unlike last survey, this time the compilation has been done from the annual 

reports and budget estimates of the respective university for the respective year. 

For FTE alone, the personal information data has been collected directly from the 

faculties. From this data sheet, FTE of the respective university has been 

evaluated and the same value has been used for all the subsequent derivation.

The compilation indicates the total income of the universities as Rs. 4507 

crores. The S&T expenditure is worked out to be of Rs. 2900 crores . On the basis 

of PG student and Research scholars proportion, the R&D expenditure-1 is worked 

out to be of Rs. 434 crores and on the basis of total faculties Vs. FTE ratio, the R&D 

expenditure-2 of Rs. 481 crores has been derived out from the respective S&T 

expenditure,. The total R&D expenditure from the southern zone is computed to 

be of Rs. 915 crores which is equal to 20.21 % of the total expenditure of the 

southern universities.

From the annual reports and the data sheets gathered from the Registrar 

information, the output indicators like research degrees awarded, faculties strength , 

publication made by the faculties, the faculties organized as well as participation 

of seminar and symposia etc. The information like the books and monographs , 

technical bulletin , awards to the faculties , membership of the faculties of the 

professional bodies have been brought out year-wise.

The method of survey has been simplified from the personal interviews 

through three different types of questionnaires to two zones and the derivation of 

the data through only annual reports and budget estimates. The success by which 

the present method of extraction of data has given way to suggest the possibility 

of doing the survey from one centre with marginal additional budget of that zone. 

Further, if such effort is succeeded, the same centre can be asked to update the 

data regularly to the needs of NSTMIS Division of DST.
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LIMITATIONS

• The collection of annual report and budgetary estimates is a tiresome 
job. One can achieve success only by repeated requests, in many 
cases by personal approach. The method of presentation both in 
annual reports and budgetary estimates is not in uniform pattern in all 
institutions. One has to synchronise sometimes, by interpolation and, 
in certain cases, personal enquiry and apply the same to evolve 
through the database provided.

• In the questionnaire circulated, we must get back the sincere response 
on the time spent by the academicians.

• From the present type of extraction through the Annual Reports, we 
have certain limitations. For example: age of the employee is not 
provided. So, we cannot extract the table concerned to age and FTE, 
age group and FTE.

• The data concerned on ethical values and socio-economic aspects 
cannot be extracted.

• We have covered 8 southern states and two union territories of India. 
In the total allotment of south zone, 60% of Universities, they have 
prepared their annual reports and budget estimates in the 
International language (English), remaining 40 % of universities 
published the annual report and budget estimates on their mother 
tongue like Kannada, Telugu, Tamil, Marathi, Gujarathi and Hindi. 
Unless and otherwise, the data extractor is expected to know these 
languages, data extraction may not be feasible.

• The method of presentation in the annual reports and budget 
estimates is not in uniform pattern. The universities have published 
their budget estimates on their own format. And, few universities 
do not give the department-wise expenses. At this juncture, it is 
rather very difficult to extract the data in the department-wise.

• The DST-NSTMIS division is keenly interested to know the 
intramural source without the overlapping of extramural income 
and expenditure, but most of the universities don’t mention their 
extramural expenditure in their budget estimates.

• As the Post Graduate Colleges in the South Zone are not included in 
the coverage because, it is not coming as a factor in the North 
Zone, further the Colleges most of Government status do not have 
any separate budget and annual reports. Whatever annual reports 
are made available are in the form of magazine.
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ANNEXURE- I 
LIST OF ABBREVIATIONS

AICTE - All India Council for Technical Education
Agri. Univ. - Agricultural Universities
AIIMS - All Indian Institute of Medical Sciences
AIU - Association of Indian Universities
BSS - Brain Storming Session
CAG - Comptroller Audit General
CAS - Centre for Advanced Study
CIS - Commonwealth of Independent States
Col - Colleges
CSIR - Council of Scientific & Industrial Research
CNRS - Centre National de la Recherche Scientific Research Centre
DST - Department of Science & Technology
EU - European Union
FRS - Full Time Research Staff
FTE - Full Time Equipment
GDP - Gross Domestic Product
GERD - Gross Expenditure on R&D
GNP - Gross National Product
HOD - Head of the Department
ICAR - Indian Council of Agricultural Research
IISc - Indian Institute of Science
IIT - Indian Institute of Technology
IMC - Indian Medical Council
IMD - Institute for Management and Development
INI - Institute of National Importance
ISTE - Indian Society for Technical Education
JRF - Junior Research Fellow
LPAC - Local Project Advisory Committee
MDB - Microsoft Data Base
NIT - National Institute of Technology
NSTMIS - National Science & Technology Management Information

System
NSF - National Science Foundation
OECD - Organisation for Economic Cooperation and Development
OST - Onservatoires des Sciences et des Techniques
PSO - Principal Scientific Officer
SSO - Senior Scientific Officer
PI - Principal Investigator
QI - Questionnaire I
QII - Questionnaire II
QEI - Questionnaire m
RA - Research Associate
R&D - Research & Development
REC - Regional Engineering College
RF - Responded Faculty
RSE - Research Scientist and Engineers



S&T - Science & Technology
S&E - Science & Engineering
SRF - Senior Research Fellow

UNESCO - United Nations Educational Scientific and Cultural
Organization

UGC - University Grants Commission
US - United States
VB.6 - Visual Basic -  6



ANNEXURE - II 
LIST OF LPAC MEMBERS

Nagercoil.

1. Prof.R.Sethuraman 
Vice-Chancellor 
SASTRA Deemed University 
Thanjavur- 613 402.

2. Dr.Laxman Pradsad
Advisor, DST, Govt, of India 
New Delhi.

3 Dr.Parveen Arora
Director, DST, Govt, of India 
New Delhi.

9. Prof.Dr.P.Seralathan
School of Marine Sciences
Cochin University of Science and
Technology
Foreshore Road
Emakulam
Kerala.

10. Prof.Dr.R.Kandaswamy 
Registrar
SASTRA Deemed University 
Thanjavur -  613 402.

Dr.A.N.Rai
PSO, DST, Govt, of India 
New Delhi.

Prof. Dr.N. B alakrishnan 
Director, Information Science 

Division 
Super Computer Education & 

Research Centre 
Indian Institute of Science 
Bangalore 560 012.

Prof. Dr. V. Kanagasab ai 
Head of Civil Engineering 

Department 
Annamalai University 
Annamalainagar- 608 002.

Prof.Dr.S.Antony Raj 
Dean, Agricultural College 
Manaparai Road 
Trichy.

Prof. Dr.N. Chandrasekar 
Head of Marine Science and 
Technology
Manonmaniam Sundaranar 
University Campus 
Rajakkamangalam -  629 502

11. Prof. S .Ananthapadmanaban
Dean, School of Civil Engineering 
SASTRA Deemed University 
Thanjavur -  613 402.

12. Dr.S.P.Singh 
Pi-North Zone
Indian Institute of Management 
Lucknow - 226 013.

13. Mr.Hariharan 
Finance Officer 
Bharathidasan University 
Palkalainagar 
Trichy - 620 024.

14. Prof.Dr.P.T.Naidu
Department of Geology 
Sri Venkateswara University 
Tirupati-517 502 
Andhra Pradesh.

15. Prof.Dr.G.Victor Rajamanickam 
Pi-South Zone
SASTRA Deemed University 
Thanjavur -  613 402.



ANNEXURE -  HI - A

Questionnaire for Academics to estimate the FTE 
Personal Information

J
Nam e: ______________________________________

Designation: __________ ___

Qualification: -----------------

Area of Specialization/Interest

Address :

Phone No : (O) ( R )
Email __________________________________

Are you carrying out Teaching and ResearchfV]: Yes

If Yes,

Estimated of time spent for Research

Grant received from the Research Projects(2001-2002) In Lakhs

Grants received from the Consultancy Projects(2001 -  2002) In Lakhs

Research [V]: < 10% < 30% Q  < 50%[ | Above 50% |~~]

n  no n







DATA - QUESTIONNAIRE
Total Deptts. In the Universities (including Humanities) : 
Total Science & Technology Departments 
Total Science Faculty Members 
Total Technical Staff
Total Administrative Staff :
Total P.G.Students 
Total Research Scholars 
Total Research Staffs

Pool Officers : Research Associates’s :

FINANCIAL DETAILS 
TOTAL EXPENDITURE (2001-02)
SOURCE OF FUNDS
STATE GOVT.

CENTRAL GOVT.

INDUSTRIAL SECTOR 

FOREIGN SOURCES 

DONATIONS

UNIVERSITY’S OWN SOURCE 

OTHERS

A N N E X U R E -  III - D

TOTAL

TOTAL EXPENDITURES OF SCIENCE DEPARTMENTS (2001-02) 

SOURCE

EQUIPMENT 

LABORATORY 

SALARY

Maintenance & Materials including Stationary 

Visiting Faculty/s 

Seminars and Symposia

Contingency :

Others :

TOTAL

GRAND TOTAL

Extramural Research Project Grant :
Received (2001 — 2002)

General Administration & Maintenance Charges:
(VC Office, Registrar office, Examination wing, etc)

INTRAMURAL EXTRAMURAL 
AMOUNT (‘000) AMOUNT (‘000)

M.Phil: Ph.D :

SRF’s : JRF’s :

AMOUNT (In Thousands)



A N N EX U RE -IV

Details of Data Collection visits made by the Project PI and Project Staff

Name of Person Place of Visit Duration No. ol 
Days

Reason for 
Visit

Dr.G.V.Rajamanickam Lucknow 27th Aug’ 03 to 30th Aug' 03 4 Zonal Meeting
J. Senthil Kumar Lucknow 26th Aug' 03 to 31st Aug '03 6 Zonal Meeting
D.Sundararajan Lucknow 26th Aug' 03 to 31 st Aug '03 6 Zonal Meeting
Dr.G.V.Rajamanickam New Delhi 11th Sep' 03 to 13th Sep' 03 3 Meeting
J. Senthil Kumar Coimbatore 2nd Nov' 03 to 8th Nov' 03 7 Data Collection

D.Sundararajan
Madurai,Thirunelveli, 
Kodikannal 12th Nov' 03 to 23rd Nov’ 03 12 Data Collection

Dr.G.V.Rajamanickam
Salem

21st Nov' 03 1 Data Collection
J. Senthil Kumar Chennai 23rd Nov' 03 to 4th Dec' 03 12 Data Collection
P jndararajan Chennai 23rd Nov' 03 to 4th Dec' 03 12 Data Collection

J. Senthil Kumar
Pondicherry, Chidambaram, 
Trichy, Salem 1st Jan' 04 to 14th Jan' 04 14 Data Collection

D.Sundararajan
Gandhigram, Coimbatore, 
Salem 23rd Jun’ 04 to 7th Jul' 04 15 Data Collection

J. Senthil Kumar Chennai, Trichy, Thanjavur 13th Jun' 04 to 30th Jun' 04 18 Data Collection
D.Sundararajan Kerala State 24th Dec1 03 to 13th Jan' 04 21 Data Collection
Dr.G.V.Rajamanickam Lucknow 1st Jan' 04 to 3rd Jan' 04 3 LPAC Meeting
D.Sundararajan Hyderabad 28th Jan'04 to 16th Feb'04 20 Data Collection
J. Senthil Kumar Bangalore, Mysore 8th Feb'04 to 26th Feb' 04 19 Data Collection
D Sundararajan Mumbai 10th Apr' 04 to 3rd May' 04 24 Data Collection
J. Senthil Kumar Mangalore, Manipal, 27th Mar' 04 to 18th Apr’ 04 23 Data Collection
D. Sundararajan Tirupathi. Kuppam 1 st Auq' 04 to 23rd Aug' 04 23 Data Collection
J. Senthil Kumar Pune, Nashik 31st Jul' 04 to 22nd Aug' 04 23 Data Collection
D. Sundararajan Visak, Hyderabad, Warangal, 18th Sep' 04 to 14th Oct' 04 27 Data Collection

J. Senthil Kumar
Nanded, Parbani, 
Ahmednagar, Gulbarga, 25th Sep’ 04 to 17th Oct' 04 23 Data Collection

Dr.G.V.Rajamanickam New Delhi 27th Oct' 04 to 29th Oct1 04 3 Zonal Meeting
Sundararajan New Delhi 26th Oct’ 04 to 30th Oct' 04 5 Zonal Meeting

J. Senthil Kumar
Lucknow, Nagpur,Akola, 
Amravathi, Aurangabad, 26th Nov’ 04 to 23rd Dec’ 04 28 Data Collection

D. Sundararajan Gujarat State 28th Nov' 04 to 5th Jan' 05 39 Data Collection
D Sundararajan Chathisgarh State 16th Jan' 05 to 6th Feb'05 24 Data Collection
J. Senthil Kumar Orissa State 12th Feb' 05 to 9th Mar' 05 26 Data Collection

Total Manpower day Utilised for Data Collection 441



ANNEXURE- V 
Data Collection Details in Universities / Institutes

Sr.N University / Institute Data collected Faculty
No. of Annual Report year Budget Questionn

Annual Estimate / aire
o. Reports details Questionnair Collected
1 Acharya Dr.N.G.Range Agricultural University, H 2 99-00,00-01 Yes Yes
2 Agiriculturaral Sciences, Bangalore 3 99-00,00-01,01-02 Yes Yes
3 Agriculture University, Coimbatore 3 99-00,00-01,01-02 Yes Yes
4 Agriculture University, Dharwad 3 99-00,00-01,01-02 Yes Yes
5 Alagappa University, Karaikudi 3 99,00,01 Yes Yes
6 Amravathi University 3 99-00,00-01,01-02 Yes Yes
7 Andhra University, Visak 3 99-00,00-01,01-02 Yes Yes
8 Anna University 3 99-00,00-01,01-02 Yes Yes
9 Annamalai University, Chidambaram 1 2002-03 Yes Yes
10 Avinasilingam Institute of Home Science 3 99-00,00-01,01-02 Yes Yes
11 Bangalore Agriculture University 2 99-00,01-02 Yes Yes
12 Bangalore University 2 99-00,00-01,01-02 Yes Yes
13 Berhampur University 3 99-00,00-01,01-02 Yes Yes
14 Bharath Institute of Science and Technology 1 01-02 Yes Yes
15 Bharathi Vidyapeeth, Pune 3 99-00.00-01,01-02 Yes Yes
16 Bharathiar University, Coimbatore 2 99-00,00-01 Yes Yes
17 Bharathidasan University, Trichy 1 01-02 Yes Yes
18 Bhavnagar University, Bhavnagar 3 99-00,00-01,01-02 Yes Yes
19 BPU, University, Rourkela Not Available Yes Yes
20 Calicut Regional Engineering College{NITC) 3 99-00,00-01,01-02 Yes Yes
21 Calicut University, Calicut 3 99-00,00-01,01-02 Yes Yes
22 Central Institute of Fisheries Education, Mumbai 3 99-00,00-01,01-02 Yes Yes
23 Cochin University of Science and Technology 2 99-00,00-01 Yes Yes
24 Deccan College of PG and Research Institute 3 99-00,00-01,01-02 Yes Yes
25 Dr. BANU, Aurangabad 3 99-00,00-01,01-02 Yes Yes
26 Dr. Panjabrao Deshmuk Krishi Vidyapeeth, Akol 3 99-00,00-01,01-02 Yes Yes
27 Dravidan University, Kupum 3 99-00,00-01,01-02 Yes Yes
28 Fakir Mohar University, Balasore Not Available Yes Yes
29 Gandhigram Rural Institutes, Gandhigram 3 99-00,00-01, 01-02 Yes Yes
30 Goa University 3 99-00,00-01,01-02 Yes Yes
31 Gujarat Agricultural University, Dantiwada 2 99-00,01-02 Yes Yes
32 Gujarat Ayurved University, Jamnagar 3 99-00,00-01,01-02 Yes Yes
33 Gujarat University, Ahmedabad 3 99-00,00-01,01-02 Yes Yes
34 Gulbarga University 3 98-99,00-01,01-02 Yes Yes
35 Guru Ghasidas University, Bilaspur 3 99-00,00-01,01-02 Yes Yes
36 Hyderabad University 3 99-00,00-01,01-02 Yes Yes
37 I IT Bombay, Mumbai 3 99-00,00-01,01-02 Yes Yes
38 Indian Institute of Science 3 99-00,00-01,01-02 Yes Yes
39 Indian Institute of Technology, Chennai 3 99-00,00-01,01,02 Yes Yes
40 Jawaharl Nehru Technological University, Hyder; 3 99-00,00-01,01-02 Yes Yes
41 Jawaharlal Nehru Centre for advanced research 3 99-00,00-01,01-02 Yes Yes
42 Kakatiya University 3 99-00,00-01,01-02 Yes Yes
43 Kalinga Institute of Industrial Technology Not Available Yes Yes
44 Kannur University 2 99-00,01-02 Yes Yes
45 Karnatak University 3 99-00,00-01,01-02 Yes Yes
46 Karnataka Open University 3 99-00,00-01,01-02 Yes Yes
47 Karunya Institute of Technology, Coimbatore 3 01-02 Yes Yes
48 Kerala Agriculture University 3 99-00,00-01,01-02 Yes Yes
49 Kerala University 3 99,00,01 Yes Yes
50 Madurai Kamarj University 3 99-00,00-01,01-02 Yes Yes
51 Maharashtra Animal and Fishery Scienc Univ. N; 1 Project Report Yes Yes
52 Maharashtra University of Health Sciences 3 99-00, 00-01,01-02 Yes Yes



53 Mahatma Gandhi University 2 99-00.01-02 Yes Yes
54 Mahatma Phule Krishi Vidyapeeth, Ahmednagar 3 99-00,00-01,01-02 Yes Yes
55 Mangalore University, Mangalagangothri 3 99-00,00-01,01-02 Yes Yes
56 Manipal academy of higher education 2 99-00,01-02 Yes Yes
57 Marathwada Krishi Vidyapeeth, Parbhani 3 99-00,00-01 Yes Yes
58 Mother Therasa Woman's University 2 00-01,01-02 Yes Yes
59 MS University of Baroda 3 99-00,00-01,01-02 Yes Yes
60 MS University, Tirunelveli 3 99-00,00-01,01,02 Yes Yes
61 Mysore University 3 99-00,00-01,01-02 Yes Yes
62 Nagarjuna University 3 99-00,00-01,01-02 Yes Yes
63 Nagpur University, Nagpur 3 99-00,00-01,01-02 Yes Yes
64 National institute of Mental health and Neuro sci 3 99-00,00-01,01-02 Yes Yes
65 National Institute of Technology, Warangal 3 99-00,00-01,01-02 Yes Yes
66 National Institute of Technology,Trichy 1 02-03 Q1 Yes

■ 67 Nizam Institute of Medical Science, Hyderabad 2 00-01,01-02 Yes Yes
68 North Gujarat University, Patna 3 99-00,00-01,01-02 Yes Yes
69 NTR, Health Science, Vijayawad 2 99-00,00-01 Yes Yes
70 Orissa University Agriculture & Tech, Bhubanesv* 2 98-2000,2000-01 Yes Yes
71 Osmania University, Hyderabad 3 00-01,01-02 Yes Yes
72 Pandit Ravishankar Sukla University, Rajpur 3 99-00,00-01,01-02 Yes Yes
73 PDK Vidyapeeth, Akola 3 99-00,00-01,01-02 Yes Yes
74 Pondicherry University 3 99-00,00-01,01-02 Yes Yes
75 Ragivgandhi University of Health sciences 3 99-00,00-01,01-02 Yes Yes
76 Sambalpur University 3 99-00,00-01,01-02 Yes Yes
77 Sardar Patel University 3 99-00,00-01,01-02 Yes Yes
78 Sardar Vallabhbai NIT, Surat 3 99-00,00-01,01-02 Yes Yes
79 Saurashtra University, Rajkot 3 99-00,00-01,01-02 Yes Yes
80 Shimoga University 3 99-00,00-01,01-02 Yes Yes
81 SNDT Women's University, Mumbai 3 99-00,00-01,01-02 Yes Yes
82 South Gujarat Univ, Surat 3 99-00,00-01,01-02 Yes Yes
83 Sree Chitra Tirunal Institute for Medical Science 3 99-00,00-01,01-02 Yes Yes
84 SRI Krishnadevaraya University 3 99-00,00-01,01-02 Yes Yes
85 Sri Ramachandra Medical College and Deemed 3 99-00,00-01, 01-02 QI
86 Sri Ramachandra Medical College and Research Institute 99-00,00-01,01-02 Yes Yes
87 Sri Venkateswara University, Tirupati 3 99-00,00-01,01-02 Yes Yes
88 SRM Institute of Science 1 01-02 Yes Yes
89 Swami Ramanan Teerth Mahathwada Univ, Nam! 3 99-00,00-01,01-02 Yes Yes
90 Tamil University 3 99-00,00-01,01-02 Yes Yes
91 Tamilnadu Vetrinary and Animal Science Univer: 3 99-00,00-01,01,02 Yes Yes
92 University of Calicut 2 99-00,01-02 Yes Yes
93 University of Madras 3 99-01,00-01,01,02 Yes Yes
94 University of Mumbai 3 99-00.00-01,01-02 Yes Yes
95 University of Pune 2 99-00,01-02 Yes Yes
96 Utkal University,BBSR 1 96-97 Yes Yes
97 Visveswariah Technological University, Belgaum 2 99-00,01-02 Yes Yes
98 VNIT Nagpur 3 99-00,00-01,01-02 Yes Yes
99 Yeswantrao Chavan Maharashtra Open Universil 3 99-00,00-01,01-02 Yes Yes
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co
d

h-CN

Is-in CN

CD r— h- co CO CD CO
T— N-’ CD T“ CD
CN CO CM Is-

O o O o o
CD CM
o

O o O o o o CN
N-
CD

CD o in o o O
d i^ CO

r- d

Is- in Is- o 00 o
00 CO CN CD 00

d d o

CD CD ■*fr oo o
d d o o CO od

d

CM CO m CD Is- o CO
o T-' co CM
T_ CD T~ CO

CO CN O r- CN 00 CD
d CM d CM o

CO CD T~

CO CO O) CD CO CD ^r
O in in T— CD
CN (N CO

inco
CD
CO

CD
CO

d

t -  h -

CO.■*fr CN
CN

OCO

CD
d

in CO CNv_ oiCO CN

Is-o

mco

in
CD

CN
CN

00
CO

O)
CD

CO
d

in

in
o

CD CN
in  •

cd oo
^  l̂
CN

co

£
v.<d>ED

w

3T3a)
ECD<uQ
<a:I—co<
CO

(TJoh

w

ID
CO
x:</)
=JCO

CO

5

ea)>'c3
finCO

CO-Q
Ed2
&
0)>c3w
ca)
E
o

§I-QZCO

23
CO

££

25*O.n■s
o
co

w0)
oc0)'aco
TooT3
5  §
£ g. 
i-g
l !  II (-
c
■§3
2 c

AS .C  -C oO a
8^

CO §

COc<

CO>>2
0)TJCO
w
§*c
CO

COa>(/)a>oh
co
CDCD0)
oO

2■O
(0 c c 

_ co
£ a
<2-1 ZZ w
CO

■g*

c
3

3!
CO

cca)JZO
>iCJ)o
oc.coCD
03
CDO
cgjoco
<4—
o0)■s

OH
CO

yj

■tr0)
CD

COcCO
ECO
? "OE-g 
JO c5  CO

CO z

2ofaAE
oO

3
2

O)<

£

=j>
CO

I-
£(/)
c
3

I
.ro

COEc<"DCCO
CO -

•§ s
CD C

S i  > o
-O ^  
i f  
E |
I— 3

CO
JZ>
c

£M



19
o

oo
CO

(O
CO

oo
CN

9
CO

0) co
*  I3 i£llo <u n ja
" E « 

l i

in
O)

CO
d

co
co

co
d

CN

CO

CN
o>

co
o
CJ>
O )
CN

0) CT5
E

2  £
0>
j5 a)

co
d

co
d

CN

CD
CO

00
CD
d

a> 15 
E-  <D

£  U .

in
CD

05

in
CO

o
(0

0) 
«

</) EL. Q)
0) UL

in co
d

co
o

CN
o
in

co

d) 0) a  I o CO
d

CD
o
in
^ r

0

tf>
1 k. 
Q-

E
o

0)ra CD

co
d

co CO
d

co
CD
CD00
CN

CO
CD

C
o

£
</>k.
a)
>
c
3

&o

E
uco
O)
a>
£D

c
3
>*
O)o
o
c
■C
oa>

5 . 
e
§ ^  S
8 §. S

.1  I> z (/>
5

&
O  
E -«—• x:ss
E
(0
.cra
2
c
5
ro ^  
£  .e  
O  »  
o  £  
2

1 1



o
A
£
3

O  m 
o6  cO' UJ c
—  h“ OTO U. JO 
O <D 

I -  Q-

oi

t(0
+■>
( / )

ra 
0)
</)
0)

*  8
<i>
w  o

' 5  £  

* w 
e L
a>
>

‘E
3

I

LU 
H  LL
O
00 
Cd

X
t 5c
a>aa

<

m•4-*
o

UJ —

0)
ro
E
a>

ll

fl)ro
E0

LL

0)ro

0)ro |
a> 

LL

a>
ro
E
0)

LL

_QJ
ro

CNJ

c
o

l/>c
&
tf>1—
<u
>
'E
13

CN h - LO T— LO 00 CD CD io CN CD CD 00 LO r ^ LO
O co CD LO CN CN v - ’ LO LO CO ^ r CD o CD d LO
LO T— CN IO CD CD O CN \ — o h- 00 CO
CO CO N - T“ CNJ T— CO

CN X—

CO IO CO o CM O) o O CD I"- O CO co co O o CD
CN LO LO CM CD co CD CNJ

CD

o CD

&
(/)
a)
>
'c
3

2r5

CJ)
<ro
O)cro
(Z

d

a>
_o
CtJ
O)croCD
(/)"
0)
oc
0)
o

CO
7  TJ CO CO tro -O 3

£  3ro a> o 
. c  -pO >* O)
<  X  <

CD

O  CD
CN CO

CD CD

roSZ
Q
</)"0)o

o
CO
CO3

CJ)
<

3
aj
CL
CLCO
CJ)JO

<

CD CD
CO CO

O  CD

O  LO
CN CNJ

CM CD

O  O

LO LO 00 CN

in LO 00 LO 
t- cnj

CO CNJ O  CD

CN O  
CN

O  O

E
CO
c

„ IsS ro
2  5  'roE ro c
<  £  £>; > -11
«  o</) ^

£  &  
>  a) c/>

I i  Iro jo 3
ro jz  ro£  tj cE c  c
<  <  <

CNJ CD

X I
Ero
•gsz
O

w

c
3
joro
£roc
c

<

~aczro
o  2  
Q) o

~  roO n
w ■§

S 3  
§  O  
X  c
^  a)° Ea) o  
3  5

1/) .P
— c 
E  -2  
ro ro O) oC 13 

■= TJ 
.C 0  
W L_ro a)
.£  ■£ i-  
>  .o )  ro 
<  x  m

o  o  cd co o  co
CN

O O) CO O h- o o
cn

O  CN O  CN O  CO

O  CD LD 
CN

> . ±1 in

_o
O
C

TJ
Cro
a)
oc
0)
o

CO

O  CO

LO O  O

o o o

CN O  O

3
a>
oroCJ)c

>
'c
3
b-3CL
Ero
£
a>
CQ

ro

a)L_o
"roXI
E
o
O

£
£
a)
>
c
3
k—ro

x:ro

JZ
o

ro
CJ)ro

a) roszcn&w 3a> ^
g  x f  w>c
3 a)

S C _
co a) roJZ sz sz

cd O  m

a>c  cl cro ro —)
w >» -*ro 32 »=
■p >  a£ *x3 ro2 2 >ro ro rosz sz sz
CD m  CQ

c-Co
<D

o
&
</>
a>
>
c
3

O

ro _  c  ro 3

1
:= •  o  rom a: o

( * 
) 

- T
ot

al
 -

1 
of

 
A

pp
en

di
x 

21 
an

d 
To

ta
l 

- 2 
of 

th
is 

ta
bl

e



Q oi 
ofl c
a  UJ c
— I— o
$  u -  «  
o  <u 

a

<M

ra
o

ro
a>
</)
0

C t

LU
h -

-Co1—
(0
<D
l/>
a)a:

03
0)
wa)a:

0)
</)

roa)
V)
a> 

a :

o
o

E
O

_a>
ro
E
a)

LL

ara
2

a>
m
E
o

l l

0)
roE
a>

Ll

o

0)
ro
E
a)

LL

JU
(0Ea>
LL

c
o

tf)c
£
</>I—a)
>'E
3

O) CM LO CD CO
d CO o r ^ i n
CO d CO

CN T—

oo O r - CO CO
O) CM

CN

CN

O  0)

a  ro

CN CN 
CN

OD LO 
CD

O  CN

O  CO
^ r

o
CN

Oa)
3

to
_c

2  -8 S i
o  2

0)
o
cn
o  .5  
£ o  
% O

■ s s
3  o

l l
S  4>O  a) 

O  K

ro
<uin
<D
Ct
TJ
Cro
a>ro
zj

■O2
O

wo
CL

^  O  O  
CN

CN CN O

CN O  O

CM O

CD O

CM O

0)
o
O

ro %
8 IQ) U)

o  £

2 ro

i s
a) ™ x i -2  c ro E cn 

<  c
d  2  
0) zj

-Q  CO

a  I

oo t-
^  coh- in

O  CO O)

o  o  o

o  o  o

<D
0)
CL

&
■g
>

O  T -  CN

0 ^ - 0 0

o  t -  co

o  •*- in

o  co

o  o  o

o  t-  o

w

§
JZ
n
E
JZ
u)
a)

Qo
2

_Qro
c *03 m 
CL iS

• p
D  3  Q  <

2

ro
cn
3
■D
C

Q

<lf

2
o
W

_roro
CQ

£  W E
2  £  :E*
.1 a S.
c  a

n  a :  ^

m E '2
J? 2  §>

1 £ 5
t j  —'2  c ro

■ g z
D) W
<  E

ro ro
O  0

2 *5 2 
ro t j  ro 

’5* Jo 
0  co 0

CM Is- in CD T - CD ^ r
CD CN d CO o 00
CM CO T— 00 ^r T— in in

o
T—

CD CO Is-

c o o c o x j - c o c N c o i o o ^ t  co cm cm in co in

T j - L O L n T - C O C O L D O ^ -
h -  T -  O  T -

C N C D C O O C N ^ r O O O O
cn •«- in ooCD ^

CD CN CN CN

m  co  i n  c d  x—

in in oo o  oo cm in

O  O  00  O  CD
T -  o  T -  00 CN

CO

^ x - C N C N O C M C O l O O r t

LO CM CN CM CO O  CO O  00
i n  x— cd 
CN

O  CM O  CN

o  t-  o  r -  o  cd 
o  ^ r

o o o o o o o o o o

O O O O O O O C M O O

ro
CJ)ro
c
Ero

I  t
5  5
—  cro k- —j 
i = ro - > 
£  m "O~ ro Q)

£

Aro
TJ
d)
E

. c
<
&
w

2ro
D*
o

o

2
a)

ro
jQ
a0

20)

(/)ro
■D
Wro

JZ
O

O

T Jro
XI2
0)

T J
>%
X

c
3
"Dro
2
Q)

TJ
>NX

2J £
■S Ero o
O) co
ro >; >;

CD CJ) CJ)o o 
a> o  o

0)
oCO

>*—
o
0)

o
a>
"3

cro
TJ

sz
O

ro
TJ
c

CJ)

a)
D
cro
I so rom
9> -  ro
c  CQ
a) -  

<= roJZ  <D 
0) 0) 
Z  0) 
— 01 
■S Oro S

-T
o

ta
l 

-1
 

of
 

A
p

p
en

d
ix

 
21

 
an

d 
T

o
ta

l 
- 

2 
of

 
th

is
 

ta
b

le



0 (I)
06 c  
CC LU c  
—  H O 
W Li. £
o <u

Q .

ro+■*o

s i
ub.ro
o
W
0)DU
LU
H
Li.

.C
O
k.ro
<1)
</>

£
i—
o
c

I roI <D 
l/> 
<u

a

0ro
E
a>

LL

0)
ro
E
a>

LL

a).2 nj
0) S
(0

0) 
ro 
E
<D

ro l l
<d
wQJ m

aaj ■=
o  *

o  £

§  -5a. "

12
.3
6

oo
CO 16.

5 Z
V

L

r̂ 00 CD
CO
d

r̂
00Tf
IO 42

.1
9

50
.8
3 LO

00

c o

57
.4

4.
77 in

V “

30
.8
6 CN

O
COLO 58

.5
5

53
6.
58

53
.7
5

42 o - (Ji o O) CD CO 32 32
8 $ o O CD 34 33
7 40

o CN o o CO o CO s r̂ N-

12
5 LO o o CO CO 74 o

■̂r 30 o - CO o CD CM CN 25 COo
CN

30 o o CO o 26 CO
CD
CN 30

o h~ o o CN o CM CN CO

os o o o - CM LO

CN

20

o - o 00 s- CN 00
CD 20

o o CO 00 r̂T— 53 in

o o o - o - CNJ CN CM 25 o o CN - CO o CO

00 o o CM o (N CO CO LO 75 00 o o CD - CD

20

o

o - o o o o o - o CN

OS - o o o *- -

OS CM

CN o o o o o - CN 00 09 CM o o CN - CO
19
0 in

o O o o o o o o o O o O o o O o o O o

o O o o o o o o o O o O o o CN o o o o

c
o

ini—
(1)
>
‘E
3

e
(V
>
'c
3

D)
_o
o
c
.c
o
a>

ro
O)
c
2ro

o
a)

H

(/)
=3

TJ

o
a)

c
IS ro 3
I s  f  
i-s  s

2

S  8 S 
e l l— <u 3 
03 C  i—S) ro 3

§  _  
5 5  2 5

c
3
roroc

£

ro
-Q
E
o

O

ro
-C
Q

CD0) -2
^ 8
a>
Q .

0  
<u ro
coro
roro
c

1

o
0

■5

£

a)
>
c
3
E
3

■ac
5

CD C
<  3f- ro ro

2

ro
o
E

£ ■
£

. 1
c
3
3
CL
E0
>
3

0
.C
o

£
£2
<u
>c
3

3TJ
ro

2ro
E
3

</>0oc0
O

CO

c0
o
CO

0
i f  5

= tro &
i = i  
c  9- c

ro z  2£ >; i: w =  wro £ 2ro a> ro 
.c  >  .c  ro c  ro 2 3  2

E
&ro
I
&
(f)

c
3

0
CL

R

"D 0
S IO Q_ro ro
E E

O)cro

c
3
a?oro
CDcro

8
3

TJ
LU
0
-CO)
X
«•—
o
>*
E0T3ro o 
<  _  
*ro ro 
D- Q- 
c 'c ro ro 
5  2

&
e0>
c
3
k_rocro

ro 
c

£  QJ

I §ro ■

(* 
) - 

To
ta

l 
-1

 
of 

A
pp

en
di

x 
21 

an
d 

To
ta

l 
- 2 

of 
th

is 
ta

bl
e



O QJ
ofl C  
Q£ UJ
—  H  O  
ro l l  w

a) a.

ro
o

ro
o
(/>
0)a:

’*3- in in T— CD CD 00 CD CN in h- CO CD in ^ r 00 CDCD LO T_ CM h- 00 h- O CD 00 CO CO CD
CO CN CM d CN t— CO CO CN d T— CO T- x—■

in CN T_ CO CD oo in ■'3- in CD CO
r -

CO

O  CD

O
CN

O  CO CN t— 
O  CM

O  O  O  N- 
CN

o  co cn ^r
00 T -

CM

o  r -  n .

o  co r̂ -
CM T-

CD
CN

ID  CM CM

CN

00co ■̂r in  cn

oro
E
<d

LL
ro
a>in
<D

a :

1  |3 <2

ro
<D
I/)
a) 

O '

0

CM

CN

c
d)
CO

ro
a)10
<D

O'

d)
O
eo
§ .2

CN

d) Iro
E
d)

c
o

10
c

£
V)k-
d)
>
c

3

O  CN

cd cn o  ^ r

O  O  CN oo 
CD

o  in o  cn

o  in o  in

O  CM O  T-

O  00 o

o  o  o  o

o  o  o  o

o  "d-

o  o

o o

&

3
(0
c
a)
E
o

5ro
w

% -Z  

d) ~

2roTJ
o
■D

rooo

J2 cro 3

.n
E
3

ro
.qE
3

£
w

a)
X
»*—
0

s *

1
c3a:

i-

c
3ro
c
3

3
CL
O)ro
Z

&
2

CL
D)ro

TJ
Cro

■s
o

"ro
O

a)
'o  o

i s
■3 «ro o Z co

CM

CM

o  o  o

o  o  o

o  o  o

o  o  o

>» > >» > .
O) D) D) D)
o O O O
o O O O
c c c csz sz sz sz
o o o oQ) 0) <1) Q)
H I- J - h -

«♦— u—
o o o o
0) <D <D a>
3 3 s  = 3

,-t=:
to to W  Q. V)
C c _E & _C

ro ro "ro ro
c c c  sz c
o o .2  ° o
ro ro to  ,i= ro-Z. Z Z  I - 2

co
"ro

o
a)
3.■ti
to
c
W
Ero
N

O CDCN CN

in ^r

&
£

3

2
5*
0
-C
■t:
o

T3
cro
aj "g»— ro 
=j n
3  ^  2  
.9  §  -g  
o> </> .S ' <  <u X

O 2  £

•C CD >
■S - 1C D) J
3  o ro

»1 I
•gf Io i- o

3
Q.ro
CC

g
e

cu
c  .93 TJ
JS o
3
-CCO

co
>ro

0C

ro
0-

&
W

3
(D

-CoTJ
C
o

CL

( * 
) 

- T
ot

al
 -

1 
of 

A
pp

en
di

x 
21 

an
d 

To
ta

l 
- 2 

of 
th

is 
ta

bl
e



Q  <d 
o6 c  
Ct LU c  
— h  OJ2 12 
o  a> 

CL

CM

s
o

i -

JZ
UI—ro
0)(A
0)a:

LU

ro
0)
w
0)CL
c
3

JZ
!£ro
&
IPa>
crh_
o
c
CJ
£/)

ro
a>
w
<u
Ct

d>
o
i to
o
o

a

*fr LO ^ r T— CD ^r CD T- CT) CD CD LO CD CO
CO CM O) CD O O) o 00 LO CM CO LO

CM T— CD T~* T— CM CD h - d00 CO Is- x— CM

h* CO CO CO o CO CM CM CO Is- CO o CO
M- cvi CM T“ CO T_ T_ r -̂

a>ro
E
a)
LL

h-
CO

LO

<U . 
ro ™ 
£  
a>

a> _
ro |c o  
E 
a)

c
o

</)
c

£l/>
<D
>

‘c
3

CM CO CO CM O  CM

lo  o  co o  co

CO CM CM O

C D C O C M C O L O C M C O t-
CM CM

c o c o o c o c M C o r ^ c o
T -  V-  LO T -  I O

O  CO CM CM o

o o c o c d c o c o ^ ^ i o  
CM CM

CM

CM O C O C M C O O ^ T O C M O O  
CM i -

C M O O o O x - O O C O

CM

o  o

o  o

(/)
8
s
oCO

CM O  t-  CM

O O O O O O O

o  o  o  o

3
Q.

£w

.1c
3

<DX
**—o
£ •

ro0
>
(o'
a:

ro-c
In

O)roc
s.■a

>
-Qro

LU
a° £a> ro

O)  C0) (0o
o

&
</)

c
3

ro-Q
E

5
£
w
Ic
3

ro
CO

H

(/)
O)0)
q: 3‘ro -a ■S ®
I  2 sJ2 3ro w
(0 O J— 

■p CO 
ro ^  <
co oa co

Q
<

ro
Ct

0)

3

££</)
2
3

S.
&

c
3

JZ
CO

-Q
Ea

£

3
Wc0)
Eo
5

a
2
CO

ZJ
co

c
3

2
5*0
o

CO

E 3
ro q .

-  3  iS 
ro q . c  o ro ro

*U TJ C
^  5  <

.O h  W
4) >  ®  n»

3■c
2!rti
JZ
O

3
s .
2
2(UTJro

E
Iro
s.•g
’>

>

ro
2

s !  i
" S o  -

W W W

ro
E
ro g
£ 2 
w P

"  ~  5
l l  2 2 3 ro
l l  i  ro i ;  mr- *3■g ^  
s  e  
§  S^ w •»z a> -jz 
CO £ t CO

ro
c
3!

CM ^  O  CM 
CM

CD h- O 00 LO

CM O

CO CM O  
CM

cm o  co
CM

O  O  CM O

O O O O

o  o  o  o

*D -J3
E raro a_
a  E
= i—
o  ^

O).oo

o3
0)o
c
<D
O
CO
**—o
a)

V) ■ -
c  g  

^  §  £t .C
CO O

2  ro
JZtz0)
<D
H
TJ TJ 
C  <Dro -o c c ro ro 
E Z  ro - 0C ^

e
CD>
C
3
23 CroJZ

£O)
<

<D 9i 
■D fc .Sro 2 c
Z  ro 3_a  _

s e EI  ECO 3 H O H

T
o

ta
l-1

 
of

 
A

pp
en

di
x 

21 
an

d 
T

o
ta

l- 
2 

of 
th

is 
ta

bl
e



Q ai
ofl C
CL UJ 
— I—« u. 2 
o  o>
1- CL

re -*-* 
o

I -

4) 
n

03 1 o
U)
0)DC

CO

LU -S'

(3
Oif)
<D
DC

QJ
O

§

JZ

0)toQJ
q:

• i  i

CN

CN

JZ
O 0)
ro <S
a) E
</> 5)

.2 £
c  >5
0) ^

:(/)

co

I  °
E
0)

JD
ro
E
0)
LL

CN

O <n
£  1

o
'5
3

*

2
<D
>
E

u

h- oo
csi <9in  in

h -

CT) CM
CM CO

CO

O  CN
CN CN

CN CM

h -

CN CN

co oo

o  o

CN

ocgj
o
CO
"ro
E
c

<
■CT
C

ro ■=

€  e
QJ

ro

.o
o
c

o
QJ
3Ailoc

Q)

>  O
■CT

—  0J —
i  -i II- 3 3

c

£
2

%
C
3

roco

£
■2

85 H.
|  S’ b> z

in
N-

&
£

CT)O
oc

JZo
QJ

CD CO

cn

CN CN

t-  CD 
CD 
CN

0)
CLO

j zw
e03

JZro
2
c
L

ro o  ^  
28 c  c £
I  3 I ea) (0 ? <u
S; ^  « ■%.2 o) ro c> co >- 3

- T
ot

al
 -

1 
of 

Ap
pe

nd
ix

 
21 

an
d 

To
ta

l 
- 2 

of 
th

is 
ta

bl
e



Ap
pe

nd
ix

 
18

. 
R&

D 
FT

E 
Pe

rs
on

ne
l 

by 
ra

ng
e 

an
d 

nu
m

be
r

<1>
-Q
E
3

•t <*> O c  
k- o0) s  n  o P iti 
3 U)z  c

LUH
LL _  
o 0) 
cd c
£  oo 2 0) « o) Q- c
£

CM
CO

in
CM CM

CN GiO)

o o o
O m o mo T- CN CM»o oio1 i i i ineg 1 T" r- T“ CM11 CD o 10 o 11

V CM in ▼- CM A

JSo



V
ja
E

V)
<D

'■p
3
Ore

re
*->
o

I -

w

ro
+■>
0)

■o

(DQ- x- t
■S! °  ®c ^CO
§3-5  
£2 «  £  
nfeLL 8Q- o  u) 
n °  aj

a :

<D ro 
3  o 

± i h- 
T? SI Q. 5 ° x^  LU
S-Sh
LU o  o3 

Q <D W 
ctf CL a: c

CO CO 00 h- CN in cn IO X— CD (N
CN o CO CO cq CN CD
d LO d IO -sr 00 CN CO CD LO
(N CO LO LO CO CN X— ^ r IO CD

CD
o
lo

oo
d
^ r

coco

Pro
o3

ro0) a=if) (n (1)
CO_ XJ
ro c. o ro

0
Cc
o

ea>a.
LU

Q
06
a :
T3
Cro
a>

T3c0axHI
D
0 0
£

o>

X
T Jc
a>aa

<

c t CO

S ' 2
Q  3■H
fci 1,3 o3 c
W «
(0 x 
£  UJ

l u  a)
I -  <=■ 
£ § □  w °3 aj 
a :  □.

a)

o6 c.
a: ®

X
LU

T— CD CD CD O) CD CO CN CD IO Is- IO CD Is- CN
o •̂ r CO O ^r CN IO CD CT) CO co Is -
CN i^ cd r - 00 o T— ■v-■ o CO CD d CD
^ r CO CN CN CN CO CN CN CO CO ■*“ CN CN CN

T— 00 LO CO CO 00 T— o CO LO 00 o CO
CN Is - CO o CN in CD ^r CD CN CO CN
LO LO T— CO in CO T- CN

CN

in o CN CO CO 00 CO LO Is- LO o •^r CN O Is-
00 CD o LO T— CN IO 00 00 o o T“ t— co
CN —̂ ^r CN CD CN 05 T— T— CO LO CO t— CN
o CO CD 00 o O 00 00 CO 00 LO o r~ LO CO CO
CD CD CN v r CN CD CD CD T— T“ Is- CO CD CD ■V“ 00
CD LO T— CN (N •*— CN

CO
o

LOCD
T - CO■̂r co lo

LO
CD
Is-

co
CN

CN
o
CN

CD
CN

CNLO o
CO

Is-
Is-

00
Is-

h - o s - CD CO CN T— CO CN CD CN CD O
LO CO o O CO IO 00 'd- *̂ r T— 00 r̂ o CN 00

00 00 CD 00 00 T— CD o CD CD T— T— CO o CD LOIs- r̂- o CN LO o ^ r r - 00 CO CD CO

CO
CO
CN

CO
T- x_ CN I I CO CD CN CD CN LO h - IO CN

£
’J2
0)
>

‘cZD

TJ(0XI20
X
£
w

c
ZD

O)
<
10
05C
03
O'

CD

ro
£*ro-C
o

<

0i_
o T3

(0
cn
c ro
(0 XI
CQ Q

if) w0 0o O
tz 00 C
o oC/5 CO
2 2
3 3

±i3 3G y

D) D>
< <

ro ro 3ro
CL 
CL
toO)

jo 
<

2
E

<
£
e
aj>

'c
3

E
<

Eroc
tsroCLrox:J*:ro(0
>
&

3
2

j=TD
C

<

0
JZ
O

£
w

c
3

E2roXI
Ero
■g
1c
O

£

roro
Ero

0.ccn

ro
a>o0
c
ow
d)
E
oX
0  0 
|
w _£Z o  
“  (0 
E ca Eg o1 o
“  s  

. 1 1  
<  I

o

2!
o
(0
O)cro
CO

£
w

3
2
orocn
cro
CO

(/)

c
3i_
3
Q.
Ero-C
0
CQ

O
C/5

QJ
O

O

w

c
3
i—ro
lc
2

JZ
o•C

</)

c
3

ro
-g
JZ
2ro

rocnroc
0
c
3Q_

■g
>

ro

Bij
u 

Pa
tn

aik
 

Un
ive

rs
ity

 
of 

Te
ch

no
lo

gy
, 

Ro
ur

ke
la

 
21

59
 

1 
16

60
0 

3 
13 

01
 

33
 

33



1)Q. it 
■st ° <5 
c
§ 3-5(0 ro0 LL 
CL o
Q  ?od
a:

CO h - CD O 00 ^ r o CO in in h - N- >— CO
CO ^r CO lo h- in in CO N- CO co CM CD N; 00 LO CD
00 CM CD CT) CM in T” 00 00 CO T CO CM
CO LD CM CM in T— CO CO CM N

3  O I—
"O  Q_c o x

iS sfeQ 0 w 
oa CL
£>'
3 o
i? ro U - a) m_

S “  W
_  T3 
( 0  CZo ra

§■ © Q 3-w
5 1CO ®

I ra ^ I -g LU

LLl 0) 
h - c  
LL c

I O §°<5 d> 
cn cl

CM N- CO CD CO CD CD CO CO in 00 Is-
CD CD t— CD d m CD in CD in CO O CO h- T— CM CO in

CO in CM T— 00 in CO CD CD CM d 00 00 1^ T—
^r CM CM T“ CM CM CM CM CO T” C O

o CO o o T— ^r CM CM T— CT) 0 0 0 0 0 0 CD in r̂ - in
CM h - CN CM CD CD CM K —̂ o CO CD CD ^r CM h -

CM ^r T— T~ CO CO

00 CO CD CM CO CO 00 T” CM CM ^r CD CD v~ CO
in CD CD o CD CO CO CO ^r ■v— \— CD CD in CO T—

CD T— 00 CD o h - 00 00 T— o CO CM CM X— CO CO CM r^
CM o o in in in h- CO CM CO 00 CT) 00 o r̂ CMin CM 00 in 00 CO o 00 CD T- CM CO o in CD
T— x_ ,,?r o x— CM T— CN CO

CM
r^

CD•̂f r̂(M in
CO

CT)LO LON- CD
CM

COCO 00
o

(D

g l0O C
*  a

XLU

m 00 00 oo o 00 CT) CO CD 00 00
CM T— o in CN h- ^r in in ■̂ r 00 CN t— in CO CD
o in CM in CM CO in oo CO N- CM T— in h- CD CD CO N-
CM t— CN CD h- 1̂ in 00 o CO CO CD in CD 00 CDin in CM CN

CM
CO 00

CO
CN T— CO CO in

CO CM

03XI
(TJCT)

Wc=

£wl_
Q)>cD

ro.□E3

roo
3
u

QJ 
-k_ 0) -C(0 L.
u—o <D

£ 1
C w
5  s

o

o
c<Do

ooO
cn
ooc

s zo0I-
■Dcroa>oc0OCO

CO

c3

ooo

3  <

wa)
a:

0
"ooo
CL

OO
c
o
8Q

$  15I  $0)> sz-5 03  a;ro o-
■d  ro

a)-QE< w0□

ro
CL

0
ocororo
CQ

c
3

C :=s

ro
3a:

3
cro

T J’>
2Q

E
2
■ocroCD

CL
2?

>c
3rooCD

roO)roc

roCO
£
co

c
3

O)<

3CD

E ro —>
(0

c
3T30)£
3

roV—ro'fj1
CD

-QroT3a)E
s z
<

£(0
c
3

ro
3
CD

CD

-Q
3
CD

(0

c
3
(0ro■gtoro-CCD

CD

0
*
X

(0

c
3

.Q20
*
x

0
OroCT)
Crom
0“oc0o

CO
o0

cro
tj

ro-Q
Eo
CO

D)_ooc

cro13



Un
ive

rsit
y 

/ In
stit

utio
n 

R&
D 

R&
D 

FTE
 

To
tal

 S
&T 

De
ptT

ota
l S

&T 
Fa

cul
ty 

R&
D 

Ex
pe

nd
itu

re 
R&

D 
Pe

rso
nn

el 
Pe

r
Ex

pe
nd

itu
re 

Pe
rso

nn
el 

Ex
pe

nd
itu

re 
and

 R
ese

arc
h 

in 
Pe

rce
nt 

of 
To

tal
 

100
 F

acu
lty 

of
Sta

ff 
S&T

 
Ex

p. 
Re

sea
rch

 S
taf

f
CT) CT) CD CO CD CD r^ CO CN CO 00 in in in CO CNCO o T— CD CD 00 CD CO cd o Is- CD CO o CD
00 CD CO d in cd T— cd d 00 CN 00 Is-' in cd CO 1^
in CD T“ CO T_ CO T_ CO CN CO Is * CO T— CN

CN in CT) in CD CT) CD CO CO ^r CO T~ CN ^r CO CN in ^r
CO CN x— O in m CN I - CN CN CN in in 00 CD CN CD

CO CD CD CD in ih od CD CD CD CN in CT) cd cd CN^r CN T ' T_ CN T“ CO CO in t— CO CN CO

00o
CD

CN
CM
CM

CNo o
CN

CD CD Is-
co

Is-O) CDID o00 00 CN in
CDin

in CD in in T— CD CD CD 00 00 CN CN in CO in CN CD
CO in T— CO o CD CT) h - CD CT) CD CN 00 CD CO in CNin CN o CD T— 00 00 in CN CT) CD v - 00 CD CT) CO CO
CD CD CT) o m in o Is- CO CD 00 CN o Is- r^~ O r - o
o o CD o in T— CT) Is- Is- CD CD 00 in o ^—
T— T— CO CN t— T— N- CO T— CO XT T— t— CD
T—

in
in
co

CDIs- CN 00
CD

CD CN in
in CN 00N-

co
Is-in coin

1^ CN CO CO 1^ o in CD 1^ O o ^ r ^ r Is- CD CO
CO in CD T- in Is - CD 00 00 in CD CO CN Is- co in in
Is- CD O ^ r o CO CD h- in CN CD co CD CD o
CN Is- oo oo CN 00 T— CD CT) CD CO ■̂ r CD T—
t— o CO T— CN ^ r CD CD CD CN o
^ r T“* CO T— T~ CN

cc0)
-CO
>
O
oc
-Co<1)
w—
O
Q)"3

cro
TJc

roQ)</)<Da:
o
c
a)o
COTJ
sc5T><

c<1)o13

a>
X

c
3

o
i2
<D

O)c
2ro
g
£

ro -2  
- c  ro ro cn 
$  c

“3 03

a)cro-Q

D).O
O
E

y)
TJ

ro
O)
c

y)L_
<d>c3

12a)

a)Q.Oa)
§co
£roro
E

2

2oro
-QEoO
0 5O
o

oa>■5

3
jzo

■g*
12
c
3

oc□)<
e0>'c
3
_ro£
2

CJ)
oE!c

CO

y>

E0)

ro
c
c0)
-CO
w
c
3</>
2TJro

&
y)

c
3

Fro
E

2

Q_D)roZ
£

oc
Q)
O
CO

TJ
Cro
roE’c<
2
JCw2ro
JCro

w0)o
ca>o
CO

o

£•
20)>

.c
y)2roJCro

Ero>.roi=!
£•
e0>
'c
3

a)d)
Q-§,

2 *"O 0
g ?
(9 ro E ro .c  ro

CLro
E



a>
Q. n- itTK ° «
2^55
I  3 o2! ro S 
®u- S

Q . O  to  n Q »
01
a) co i -  +->
3 °
‘S  t  C L  
C o x  
£  ~  U J  x g H 
lll o  °3 
Q a> w o3 Q_a: c 
£>' 
g f  

& 8 -  cSaOT
ro C o «>

S' £Q zj 
b  “oo d  Cco ®
CO x

LU d) h- c 
L L  C
Q  So3 (D 
01 CL

CD

9 *oej ca: 0Q_
XLU

CO CD LO CN CO LO CN O ) 00 N - ■^r CO T— CN CO 00
CD N i CO ■*“ CN CN 00 oo CO CN N- 00 CO

CD CO T- a j CO CO LO LO CN CO 00 LO LO 00 CNID CN CN ▼“ LO CN ^r CN LO CO CO CO LO

CD 1*^ h - CO CO 00 LO LO CD N - CD CD 00 CO h - CO CN
CN LO o 00 LO 00 t— T— N- N . CN T— CO LO CO CN CO
CD o -r- a j CN CN CN C0 ■^r 00 CD LO 00

CN co CN ^ r CN V - LO CN T— (N CN

00 O CO CJ) CD LO 00 X— LO CD
O o 00 LO T— CO h- 00 o io ^r■*“ CN LO CN T“ CO

CNCD co
cnjr̂ CNJ

^ r o CD o ,̂ r h - o CD 00 CD CN CO T~ 00 CD
CN CD CD CN LO o o 00 o 00 CO LO CN CD LO
CO CN CJ) O) CD CO T“ CO CD LO CJ) o ’’d" o
00 CO CD 00 CD CD O) CN CD CO CD 00 CD CD — CD CD 00
CN o CO CD o O) T— X— CO h- h - '•d- 00 CO CD
T— ■^r T— CO CO CN CN CN LO T— CN

CD
LO co

LO
LO co co

io
o(N LOCN L Or̂ 00co N-

CO
r̂

CD
CO00 o

LO
00 in

LO

o
Z3

to0>c=>

CD CD O ) CO o T— CN CN h - o T - LO CN x— h~ CO
■'d- X“ ^ r CD o T— x— 00 LO 00 •^r OO CN CD T—
00 h - LO 00 CD CO CN CO CD o T— r — Is- CD CD 00 x— CJ)
•'d- 00 CN CO T- y— ^— o CD CD CN 00 CN CN CD CO
CN 00 CN o N - LO O LO o CO Is-

CN T— T— T— CN ■*“

•2 £
2>oroD)c(a

co

oD
T J
LUt_
a).c
CJ)

o>.E
3 CD

1 <ro g
O) .9*c cro ro

co

roEc
ocro

ro
Q_
£
a;
Q)
Q-
S.■g
>

ro
td

'S.

&

3
toc
<uEo
§

ro■a
o

T3

2

ro
CQ
o
■g*

c
3

ro
X IE

ro
XI
E
3
s

oCO
2
o
R

(/I

3
201

I
ro 5  
<1)

X

I
c
3
01

’El
.1

rj'CT'roD)ro

u
Q .
O)ro

&

ro
m
co"
<D
OCa)
o
co

■ocro
£
roa)

X

c0)
o
o
3

ro
O
>
O)O
O

O
a>

jo

■§
001
>iD)
O

a_
D.2

>*O)
o

oQ)
»-

ro
CJ)cro
i
cno
oc
x:
8

a)
o
co
ro
o
TJ
<D

o o o *5oj Q) Q) cu

Q _

£
£(D
>
C
3

~  lo  to  to  to  "co5 =
Q_
o>ro

(0Ero
ZJ
CD
x:
t
o



Un
ive

rsit
y 

/ In
stit

utio
n 

R&
D 

R&
D 

FTE
 

To
tal

 S&
T 

De
ptT

ota
'S

&T 
Fa

cul
ty 

R&
D 

Ex
pe

nd
itu

re 
R&

D 
Pe

rso
nn

el 
Pe

r
Ex

pe
nd

itu
re 

Pe
rso

nn
el 

Ex
pe

nd
itu

re 
and

 R
ese

arc
h 

in 
Pe

rce
nt 

of 
To

tal
 

100
 F

acu
lty 

of
Sta

ff 
S&T

 
Ex

p. 
Re

sea
rch

 S
taf

f
CO 00 in CO CN h- h- r^ CO 00 r^ CD X—
CO CN CN CN CD r- o CO o> CD CD CD in
^ r CN o> CD in CO T- dCO CO ^ r CN CO CO ^r

CD
r\i

o
co"3-

CN CD CN CO h- T_ CO CO CD CO CO CD
CN CO 00 o CN in 00 o in CO CN CN
in CO CO CN CO CD o d 00 CD 00 in 00
CO CN CN CN CN CN T— T“ CN v_

oCO CON;
CO
CO

cd

<N

CD
CN

^r
CNJ
CO

CD in CO T— 00 o
in CD CD CO CD O o CD

T- CN
o
CD

CO
o

L D
LD CO

CN
CNJ

05
o

o
CD

in T— CD o CN CN 00 CD ^r 00 co CDCO o o o CN CO 00 CN CD ^r CO X— ^r00 00 in CD X— in O in 00 o O oo CD CD 00
^r 05 CD CO in o CN CD CD 00 CO in CD o CD ■'3'

CD in CN T— o x— CD in CN T— 00 in CD
CO in CO CN v- r— CN CN '<3-

CO
O )

h-
CO

CN
CO

CNGO
O) CD CD

CN
in
CD CN

co m CN 05 00 T— 00 o CO O CO h- ^r CD in CNo O CD O CO h- tn CD 00 CD CD r— m 00 CD in
CO 00 CD CO CN CO 00 s 00 CN 00 x— in 00
CO h- CO m 00 CN CO o CD o in in CO CD

CN CO CO T— CN CO in CN T— in T— CO CO
X— v— T—

E
= j
CO

cno
o
c 9.'roa :

£

ron
E0)

X

&w
c
3ro
'cro
E

qj
JZo
TJ

J2 o
c3

. c
CO

a:
X JCro
C L

c
3

o
XJ

20)>
'c
3
CD

w0)oc
QJo
CO
. c

o
&

o
roa:

ro
. c
!q

ro
D )ro
XI5

o
Q)
O )0)"oO

I  -i_ O )>; q)a:wQJ m>'c 
3

_a_ron
Eroco

ro
CL

roco

.aJC
-Qro
I
ro
CO

c
3
XJ0)
E0)0 )a
<
a:H
co<
CO

ro

>
3
E
w
E3ro

CO

CLro
j z

$

JZ
CO

3</)c1 )
E
o

H□
CO

3
E5*o

>.O)
_ o
oc

ajoc
QJ
O
CO

roo
X J
QJ

3
CLrocroc<
E

=3
—  > ,

ro r=

Cl

E

E
£_ro
5L■D

3 E 
£  E E 3♦3 CLZo ?
I I
CO I-

ro
ro
EXJro

□ _•cco Sri
 

Ra
m

ch
an

dr
a 

M
ed

ic
al

 C
ol

le
ge

 
an

d 
Re

se
ar

ch
 

In
st

itu
te

, 
C

he
nn

ai
 

18
21

13
 

12
0 

51
70

97
 

30
4 

35
.2

2 
39

 
47



' f t  * =  —  O r a

O  3 - g  
i® <° ^  ® U- s

0 - O  to

o3 “■ CH

d)

CN Is- CD CD CN CM 00
T— 00 CM X— CD ID CD CO N - Is-
00 CO Is- CD CO 00 ^ r CN i b
CO CO r f CO CN CO ID CO

0) ro k— -*—■
3  o

I -*0^0.C o x
2

£  s f e
Q fc « o3 0- 
CC c

S o  
«  (5 0) jfc o> ro 

:; $ £ 55_ "D(0 C 
(0

CD ®  
Q  13 
j-̂ O
o3 C  
W  «
CD X

LU <D c

CN CN CO 00 00 ID CD ^ r CO CD O
00 CD CD h - ID 00 CD oo Is- O CD
Is- CD ID CD CD CO CO h -‘
CM CN CN CO 00 CO CN CO x— ID CM

h -o
CO co

CO CD

Is-

CN
CN

Is-

CN
CMCM

CD
CN

CD
CD

T— Is- CD CN CM CD o 00 Is-
CO ID CO O T— T~“ CO Is- CD 1 ^ T“
o CN ^ r Is- CO h - Is- 00 O 00 CO
CD CN CO CD 00 00 T— o CN ■^r
00 CD ID r^ ^— CN Is- CM o CD o
CN CD CN o

CD
CM

U-
Q
o&

CN

O' CL

<V

8 *  o3 cor «
IS

co
CN
CD

CO
ID

CDIs-

ID Is- LO ^ r ^ r Is- ID ID ID
CD CN CD ID ID CD co h - CN f^
CO CD CD CD 00 00 CD CN O ID
O 00 CO CD ID o o T~ ID CO
00 CO

CO
Is- ^r CO ID ID

CD

O
-PZJ±1

&
' 2
(D
>

(0
Q.s

C
3

O

O)
Oo
o0

Ho3
8
C
0

T30
tj

TJ
i

x :

ero
■c
CD0

h -
TJ

ja
E
o
0

e

1
c

3

2

o
?  a>to -Ea> p
■k

ro 
E 
ro OH

o
■C
cn

<

cro
s z
H
&
e

.1

o

c
a)
o
CO
ro
E

■a
cro
ro
0

I

c
SZo
0

E13ro
O)
0

CQ

£

ro
. c
>

> -2 
m

0 
>

-C

8

e
>
c
3
c0Q-o

w
2ro

Iro-C
O

0
>

w
a:CO

Ero Ero Ero

S .
2

sw0
>
w

>

0
>
w

5

JC
w

£



<u
X I

O

W

'<3
v

■o

~ occo
tn
*—
o

Q .
H i
I—LL
Q  
oa 
o '

- a  m
£  .2  CO f
£ = 
3  °3  ra 

■DC -O<i> a>Q. T3 
X CHI o
S "od a>
oc  a :o'CM
x

c
a>
aa

<

(0

uLm -w <d 
^  ^  wn  ®§ “
O' ®

a) W
3 « 2

t j  o  t :  
c h T 3<D M- C
o . o  a) 
X  -*-» Q_ 

LU C  X
o  8 m 
a: cl

O o3  (U
«  8  <D Q)-Q 5t= 

^ - o £  <5 c w  > ro
ro ^  
ro o Q ro

0
ad 3
CO TJ -= c JS a) o Q-
U— X  
^  LU

LU a) h- c 
LL C

o
Q  w 
od 0ct a.

CD CD CD CN CD CD in CO 00 h - in T— CD 0 0
O h-J T— T~ O CO CN CD CN CD T— m CD O in in

h - T— CN v - CO CD ■V- 00 in T“ in
CD CD CD 00 in CO in CD CN 00 ^ r

coco
CD CD CD CD CD CO CN CD in h - in CD CN

O ^ r 00 O ^ r CN in N - CD CD CO CO K
CN CD T—‘ co f^‘ d ^—• ^—■ d CO CD d CD

CO CN CN CN CO CN CN CO CO CN ^ r CN (N

0

9®o6 c tt: a> 
C l  
x  
LU

c
o

•43ZJ

&
£
>
c

=3

CO r - ^ r N- CN
in — CD in CD CN m CO
T— CN CO CD

o
co

CDCD
in
co

CD
CD CD

CO
h»

■sf
CO

in O CN CO ^r 00 00 CD in N . in 0 ^r CN 0 h -
00 CD O in ^— CN in '<3- 00 00 0 0 ^— T— co
CN ^— ■'tf ^ r CN CD CN CD T— Nj- T— CD in CD T— CN
0 CD CD 00 O O 00 00 CD 00 in O r— m CO 00
CD CD CN ^ r CN CD CD CD T— T— CO CD CD T - 00
CD m T - ^ r CN T— CN t - T— CN

in
CD

CO
CO

in
m

CD
r̂ >

CN
o
CN

CD
CN

CNJ
in

o
co

h-
N-

00
h-

r - 0 h - CD CD CN ^ r CO CN CD CN CD 0
in 00 O O CO in 00 ^r T— 00 ■*r 0 CN CO

00 00 CD 00 00 T— CD 0 CD CD T— T— CO 0 CD in
h~ h- O CN in 0 T— ^ r CO CO N - CD T— CO

CO
co
CN

CD CN x—
x—

00 CD CN CD CN in N - m CN

■Oro
_aro
0

t j
>
X

&
f2
0
>
c

"rok_
-1—»
ZJ
CJ•C
CJ)

<ro
O)
cro

a

0
ro
ro
JZ
o

<

_oro
O)
cro

CD

c/T
0
o
c:
0
o
CO

T Jro
sro

JZ
O
U)
0
o0
c
o
CO

T3

'ro
ro

ro
>ro
E
<

Ero
c
ro
Q-ro
JZ
ro
tfl

>

0>
m  m  —̂ro a.

Q-roD) ro
Z3O
D)<

13O• C
O )<

0>c3
•j =>ro>ro
E<

0.>'c
3ro
k_

. c■oc<

rocc0
_ cO
&
£
0>
cDrocc<

Erok_ro
XIErop
1ca
'f2
0>
c3
JSroEroc
c<

O)
JZ
T J
cro
0o
0co(/)
0Eo

X
M—o0
U- t ;
GOJZ
EroD)c
wro

_ c

oroU)cro
CD

0
. >‘c3
0
oroO)
cro
CD

£
*e0>

Z3Q.Ero
- C
0
CQ

iz
0
j=O
>;
D )

O
cJZo0I-■O
c .ro
0oc
0o
CO

o0 -t—' 3

ro
ro
ji
CD

0
l_o

-*->rojd
EoO

0
. >'c3
1—ro

J Zro
roJZ
CQ

>vJZo

0>
c
3
crowroT3

0c
ZJ

Q _

0
0
Q _ro

T J

ro
roJZ
CQ

ro
ro
CQ

roO)roc>ro
J Z
CQ

0>’c
3
k_roO)roc>
roJZ
CD Biju

 P
atn

aik
 U

niv
ers

ity 
of 

Te
ch

no
log

y, 
Ro

urk
ela

 
215

9 
1 

166
00 

2 
13

.01



(0•*-»O
1X1

2%  
08 a
O '»

■Efe 
CD C/3
^  -s  2  —> CO k— ±i & -i
c  °<D
Q . O
5
Q
2? <5Ct Q_

T3<z 
<1>

_  X  
g UJ

o3 CD
«  sa> a) js a: fc 
l u l
i  5 w

08 5
CO TJ — czi5 0 
o  Q- X  

LU

LU
£

a)

CM O) CD CO CD ^r o m in CO N* CO in CN CO CD N-O CD 00 in CM hJ CM in CO s 00 CM LO in O CN
a j CN CN T— CO T“ CO CM CO in CO ^r

LO r^ in CO in CD ^r 00 ^r N -

CN r - CO CD 00 CD CJ) CO CO in oo h - CM
CD OJ T— CD d in O) LO O) LO 00 o CO h - CM S LO

CO n ! LO CN T— 00 in CO a> a j CN d 00 00 ■ CO
CN CN CN CM CM CM T- CO CO

in G) CM CJ) CO h- CM CD 00 CO 00 00 Is** o> o m IO CO
C30 CO T“ in T— T“ T“ CO LO CO o CO CO Is-T- T— T— CM CO

00 CO CD CM CD CO 00 CM CN CD CD CO LO
in CD CD o O) CO CO CO 5 T— T— CD a> in CO CO

CD 00 CJ) o h - 00 00 t— o CO CM CM T— CO CD CM r̂ - LO
CN o O LO in in N- CD T f CM CD 00 CD 00 O CN CD

T— m CM CO m CO CO o CO O) T- CN CO O m O) Ox— —̂ o T— CM T— t— CN 00 N- T“
T— CM T“

CD 's t O 00 in LO 00 O) in 00 CD CO o 00 ^r IO
CO CN CO ■*” LO N - T_ CN CO T— ''d’ CD in

c
o D w oej q>a: Q-

0

Q t> o3 cct: Q̂. 
X  
LU

in oo 00 oo o 00 r̂ - CD CO CD 00 00 K
CN o in ,̂ r CN in in co CM T— m CO CD CO
o in CM m CM CD in 00 CD h - CM in h - CD CD 00 r^-
CN CN CJ) Is- h - in 00 o CO CO ^r CD LO CD 00 CD CM
in m CN CN CO 00 CN T— CO CO in ' 'fr T~

CM CO CO CN

c
o
=3
+3COc
£co
0>‘c

3

CO
O

'jo0>
C
3
3O
To
O

co.a
E
3

o
rao
Z J
"D
UJco0

oa)
£

J Zoo
O
>;O)_o
o
cJZo<D

H
T JC
(0
0oca>
oCO

M—o
&
£0

S  3
co .E
a)
O

coc

CO0coa)
a :

CO
d)to
ZJTJ
CO
5
too
Q_
0
O)
_d)
o
Oc
COoo0
D

<D>

CO
T J
CO
$

j zto
CO

CO
"O0-Q
E
<S3a)
-C
COco
CO

-Q
CO
CO

o
<

0a)Q_
&TJ

CO
•CZ
*
SZ

3
E
x:co0
o(0L_
nco
co
0 .

£
(00>’c
3c
CO

*>
CO

oCOJO
(0

CO
&
0
>
CZ
3
c
CO

(0
L L

co
D)
ZJT3
C

0
ZJ

£  I
a:
E(0k_
U)'sz
ID
CZ
CO
O

£
£0>

COo
CD

(0O)
COc
jzco3

CO■O
COCO

'e0>'cz
3
rok_

±±
3O"i_
O)
<
ro
rô
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