.

STUDY ON STATUS OF FOREIGN
PARTICIPATION IN R&D ACTIVITIES OF
SELECTED ORGANISATIONS IN INDIA

Volume 01

Catalysed & Supported by:
GOVERNMENT OF INDIA

Ministry of Science & Technology
Department of Science & Technology
National Science & Technology Management

Conducted by :

NA €N

Information System (NSTMIS)

National Foundation of Indian Engineers

Shanti Chambers, 11/6B, 3" Floor,

Pusa Road, New Delhi - 110 005

Phone : (2585) 0446, 4212, 3104, 25740547; Fax: 011-25789399
Email ; cstnafen @eth.net or cstnafen@vsnl.com

Website: www.nafenindia.com



mailto:cstnafen@eth.net
mailto:cstnafen@vsnl.com
http://www.nafenindia.com

=

STUDY ON STATUS OF FOREIGN
PARTICIPATION IN R&D ACTIVITIES OF
SELECTED ORGANISATIONS IN INDIA

s’

Yolume 01

Catalysed & Supported by:

GOVERNMENT OF INDIA
Ministry of Science & Technology
Department of Science & Technology
National Science & Technology Management
Information System (NSTMIS)

Conducted by : National Foundation of Indian Engineers

Shanti Chambers, 11/6B, 3™ Floor,

Pusa Road, New Delhi - 110 005

= Phone : (2585) 0446, 4212, 3104, 25740547; Fax: 011-25789399
nnhm Email : cstnafen @eth.net or cstnafen@vsnl.com

Website: www.nafenindia.com



mailto:cstnafen@eth.net
mailto:cstnafen@vsnl.com
http://www.nafenindia.com

f%ﬁmﬁﬁﬁ%ﬂ%w@m

Description Annexure No. | Page No
Volume 01
Preface |
Acknowledgements [
Executive Summary & Highlights =X
Limitations of the Siudy Xl
Composition of the Local Project Advisory
Commitiee (LPAC) Al
Chapter 1 1-2
Introduction 1 |
Objectives of the Study 1
Scope of the Study 2
' Chapter 2 3
l Methodology of the Study 3
| Chapter 3 4-28
‘ R&D Analysis - Manufacturing Segment
|' Seclion 1 : General Information 4-13
| Section 2 : R&D Expenditure 14-15
l Section 3 : Full Time Manpower 16-20
Employed
Section 4 : R&D OQOutput 21-26
Section 5 : General 27-28
Chapter 4 29-39
R&D Analysis - Institutional Segment
Section 1 ; General Infarmation 28-31
Section 2 - R&D Expenditure a2-32
Seclion 3 : Full Time Manpower 33-35
Employed
Section 4 : R&D Output 36-38
Section 5 : General 39-39
Chapter 5 40-48
R&D Analysis - Centres
Summary 49-50
Terminologis Used 51-52
Project Investigator's Observations 53-54
Questionnaire
Questionnaire for Organisations Annexure-A 55-65
Questionnaire for Cenfres Annexure-B 66-73




Table No. | Description Page No. I
i
TABLES AND CHARTS
A. Manufacturing Segment 4-28
3.01 Sectorwise Response Profile 4
3.02 Zonewise Response of R&D Organisations 5
Surveyed
3.03 Zonewise Location of R&D Units of 5 |
Responding Organisations |
3.04 Worldwide Location of Foreign Collaborating 6
Organisations (FCOs)
3.05 Year of Establishment of R&D Organisation 7
in India
3.06 Year of Commencement of R&D Aclivilies 7
in India
.07 Categories of R&D Organisations in India B |
3.08 Tolal Gross Turnover in Rupees g 1
(in Rs. Million)
3.09 Total Expenditure on Advertisement & New 10
Plant & Machinery for Whole Qrganisation
{in Rs. Million)
310 Total Expenditure on Advertisement & New 11
Plant & Machinery for R&D Activities '
(in Rs. Million)
an Linkages 12
3z Type of Research - Time & Resources 13
(%tage on average basis)
3.13 R&D Expenditure by Sources of Funds 14
314 R&D Expenditure as a Percentage 15
of Gross Turnover (in Rs  Million) |
315 Full Time Manpower employed 16 '
as on st April, 2002
J3.16 Full Time Manpower Employed 17
as on Ist April, 2002 (Genderwise)
317 Full Time Manpower Employed for R&D 17
Activities as on Ist April, 2002 (Genderwise)
3.18 Academic Background of Full Time 18
Personnel employed in R&D Activities
319 Level-wise Academic Background of Full 19
Time Personne! Employed in R&D Aclivities
3.20 Gross Turnover per Employee 20
3.2 Gross Turnover per R&D Employee 20
3.22 R&D Expenditure per R&D Employee 20
3.23 Patents 21




Table No. Description Page No.
324 Overall Status of Patents 21
3.25 R&D Expenditure per Patent 22
3.26 Mew Developments 23
3.27 Publications 24
3.28 R&D Expenditure per Publication 25
3.29 Skill Upgradation of R&D Personnel 26
3.30 Major use of R&D Output 27
3.31 Source of Innovation 28

B. Institutional Seqment 29-39

401 Response Profile 29

4.01 Zonewise Response of R&D Organisations 29
Surveyed

401 Zonewise Location of R&D Units of 29
Responding Organisations

4.01 Worldwide Location of Foreign Collaborating 29
Organisations (FCOs)

4.01 Year of Establishment of R&D Organisation 29
in India

4.01 Year of Commencement of R&D Activities 29
in India

4.0 Categories of R&D Organisations in India 29

4.02 Total Gross Turnover in Rupees 30
{in Rs. Million)

403 Expenditure on Advertisement & New 30
Plant & Machinery for Whole Organisation
{in Rs. Million)

4.04 Linkages el

405 Type of Research - Time & Resources 31
(%age on average basis)
4.06 R&D Expenditure by Sources of Funds 3z
4.07 R&D Expenditure as a Percenlage 22
of Gross Turnover (in Rs. Million)
408 Full Time Manpower employed i3
as on Ist April, 2002

4.09 Full Time Manpower Employed 33
as on Ist April, 2002 (Genderwise)

410 Full Time Manpower Employed for R&D a3
Activities as on Ist April, 2002 (Genderwise)

411 Academic Background of Full Time Personnel 4
employed in R&D Aclivities

412 Level-wise Academic Background of Full Time a4
Personnel Employed in R&D- Activities

413 Gross Turnover per Employee 35




Table No. Description Page No.
414 Gross Turnover per R&D Employee 35
415 R&D Expenditure per R&D Employee 35
416 Patents 36
417 R&D Expenditure per Patent 36
418 New Developments 36
4.19 Publications 37
420 R&D Expenditure per Publication 37
4.21 Skill Upgradation of R&D Personnel 38
422 Major use of R&D Output 39
423 Source of Innovation 39

C. Centres 40-48
5.01 Response Profile 40
5.02 Main Fields of Operations 40
5.03 Gross Funds provided of R&D Activities 41

{In Rupees Millions)

5.04 Linkages 41
5.05 Organisation-wise Funding during 1999-2000 42-43
5.06 Organisation-wise Funding during 2000-2001 44-45
507 Organisation-wise Funding during 2001-2002 46-47
5.08 Utilization of foreign funds (R&D output) 48




R e

conferences / training programmes during the
year 1999-2000, 2000-2001 & 2001-2002

Description Annexure No. Page No.
Volume 02
Manufacturing Segment 74-139
General information of respondents | 74-76
Details of postal address I 77-B0
Details of communication address Il B1-83
Details of organisation establishment, W 84-86
Location & commencement of R&D activities

Details of major product(s) / Systems / W 87-92
Processes / Software Programmes

Details of patents during the year 1989-2000, Bl 83-103
2000-2001 & 2001-2002

Details of new product(s)/processes/import v/l 104-115
subslitutes / design proiotypes developed

during the year 1999-2000, 2000-2001 &
2001-2002

Details of papers/technical reports published Vil 116-128
during the year 1999-2000, 2000-2001 &
2001-2002

Details of deputation of R&D personnel for X 129-139
conferences / fraining programmes during the

year 1989-2000, 2000-2001 & 2001-2002

Institutional Seqment 140-143
General information of respondents X 140
Details af major product{s) / Syslems [ X 141
Processes [ Software Programmes

Details of patents during the year 1999-2000, bl 141
2000-2001 & 2001-2002

Details of new product(s)/processes/import X 142
substitules / design prototypes developed

during the year 1999-2000, 2000-2001 &

2001-2002

Details of papersflechnical reports published XN 142
during the year 1999-2000, 2000-2001 &

2001-2002

Details of deputation of R&D personnel for XV 143




“a*&g“”?ﬁﬂ;**i; i
g B Ao it S ﬁg ‘;:E'E I
LIST OF TEXTUAL DATA
Description Annexure No.|Page No.
I
Centres 144-1486
General information pAY| 144
Major product(s) / systems / processes / AT 144
software programme developed
Broad areas for patents X\ 145
Borad areas for product(s)/processes/import XX 145
substitutes / desugn prototypes developed
Broad areas for papers /echnical reports/ XX 146
papers published in conferences/seminars/
symposia
Broad areas for R&D personnel deputed p | 146

for conferences / seminar / symposia /
training programmes




 PREFACE

A T

National Science and Technology Management Informalion System (NSTMIS), a Division of
Department of Science & Technology (DST), Government of Indin, entrusted Nanonal Foundation
of Indum Engineers (NAFEN) to undertake the study entitled. "Stady on Statos of Foreign
Participation in R&D Activities of Selected Organisations in India"

The study intends to explore the charactenstics of R&D activities of select intemational organisations
operating n India in identified sectors, other than those covered under the R&D statistics
database of Govt. of India,

Data collected from 73 leading international R&D orpanisations in the manufactunng segment, 2 from
mstitutional segment & 2 centres. Sectors covered in the study are Agriculture, Automobile,
Bio-Technology, Chemical, Information Technology, Non (onventional Energy Sources,
Pharmiceutical & Power,

A Local Projeet Advisory Commitiee (LPAC) was consututed under the Charmanship of
Dr. Laxman Prasad, Advisor & Head, Nanonal Science and Technology Management Information
System (NSTMIS), Ministry of Science & Technology, Govt, of India. The members of the LPAC
were from Academics & Industnes Detarled questionnaire for organisations & centers were finalised
in a Brun Stormung Session ( BSS) held at New Delli on Sih Dec,, 2002, wherein members ol the
Local Project Advisory Committee (LPAC) & some of the respondents participated

The study has been drided into two volumes, Volume 1 ; Quactitative & Volume 11 Qualitative
1.2 textual details, Volume has five chapters - Chapter Lincludes Intoduction, Objectives & Scope
of the Study, Chapter 11 elaborates Methodology of the Study, Chapiter TH Tughlipiis R&D analysis
for organisations n the manufacturing segment Quantitative Analysis m each chapter contains five
sections, Section-| gives General Information: Sectron-2 details R& D Expenditure, Section-3 gives
details of Full Time Manpower Employed, Section - 4 elaborates R&D Output and Section - §
concludes General Information on R&D Output. Chapier IV contains detailed features of R&D
analysis for institutional segment and is divided into five sections us in Chapter LI Chapter V deals
with R&D analysis for Centres The study concludes with Project Investizators' observinons
tesrndimg the study

Through out the working on this study, the am had been te develop meanmgful and informative data
bz on sectors covered in the study. We sincerely hope that the results of the study will be useful
1o the industry, policy planners, decision makers, acadenuc insutiies, R&D specialists and vanous

research agencies of the country {J z/ M

Mew Delhi Dr.PL.Gupta
300 November 2003 Project Investigator
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MNational Science and Technology Management Information System (NSTMIS), a Division of
Department of Science & Technology (DST), Ministry of Science & Technology,
Government of India, entrusted National Foundation of Indian Engineers (NAFEN) to
undertake the following study:

Study on Status of Foreign Participation in R&D Activities
of Selected Organisations & Centres in India

The main highlights of the study are as follows

> This study intends to explore the characteristics of R&D activities of select
international Manufacturing Segment organisations, Institutional Segments & centres
operating in India in identified sectors, other than those covered under the R&D
statistics data base of Government of India

= The study also intends to explore the latest scenario and to quantify input/output R&D
resources in lerms of Manpower, Finance, Infrastructure, Patents, Licensing,
Technology  Transfer, Know-how of Products/Systems/Processes/Sottware
Programmes.

@ 05 premier international organisations in the manufacturing seginent, 2 organisations
from institutional segment and 4 centres were surveyed.

= Period of review was selected as 1999-2002

> Eight major sectors were selected for review viz. Agriculture, Automovile, Bio-
Technology, Chemical, Information Technology (IT), Non Cenventional Energy
Sources (NCES), Pharmaceutical & Power

The Analysis

Based on the data received, the position on various parameters has emerged as follows. The
Analysis is in 5 Chapters:-

Chapter | - Introduction

Chapter Il - Methodology of the Study

Chapter [I1 - R&D Analysis for Manufacturing Segment
Chapter IV - R&D Analysis for Institutional Segment
Chapter V. - R&D Analysis for Centres



nalysis for Manufacturing Segment :

RESPONSE |Page No. 4 Table 3.01]*

Out of 95 identified organisations, 73 organisations responded resulting in an overall
response of 77%. The maximum response of 91% was received from Bio-tech sector
followed by Pharma sector with 89%, while the lowest response of 50% was received
from Power sector.

ZONE-WISE RESPONSE OF R&D ORGANISATIONS SURVEYED
[Page No, S Table 3.02)

Maximum 82% organisations responded from Northern India followed by 76% from
Southern India,

WORLDWIDE LOCATION OF FOREIGN COLLABORATING
ORGANISATIONS [Page No. 6 Table 3.04]

Maximum 47% Foreign Collaborating Organisations are located in Europe followed
by 44% in USA.

YEAR OF ESTABLISHMENT [Page No. 7 Table 3.05]
33% of R&D organisations were established in India before 1990 & 67% after 1990

YEAR OF COMMENCEMENT OF R&D ACTIVITIES [Page No. 7 Table 3.06]

19% of organisations commenced their R&D activities in India before 1990 & 81%
after 1990. However maximum 33% organisations started their R&D activities during
the period 1999-2001.

CATEGORIES OF R&D ORGANISATIONS [Page No. 8 Table 3.07|

Maximum 62% R&D organisations are subsidiaries of a foreign company followed by
32% as joint ventures.

TOTAL GROSS TURNOVER (GTO) (RUPEES MILLION)
[Page No. 9 Table 3.08]

Total Gross Turnover for all the sectors taken together during the year 2001-2002 has
increased appox. by 10% as compared with 2000-2001

TOTAL EXPENDITURE ON ADVERTISEMENT AND NEW PLANT &
MACHINERY FOR THE WHOLE ORGANISATION

[Page No. 10 Table 3.09]

Automobile sector has made maximum expenditure on advertisement (Rs. 547
million) during the year 2000-2001 followed by Pharma sector (Rs. 279 milhion).

Figures in [ ] brackets refer to the page numbers & table numbers of the
report, for details.
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TOTAL EXPENDITURE ON ADVERTISEMENT AND NEW PLANT &
MACHINERY FOR R&D ACTIVITIES [Page No. 11 Table 3.10]

Expenditure on new plant and machinery for R&D activities as a percentage of
expenditure on new plant & machinery for the whole organisation is highest in 1.T.
sector i.e. 64% in the year 2001-2002 followed by Chemical sector 44%. Expenditure
on advertisement for R&D activities as a percentage of expenditure for advertisement
on the whole organisation is also highest in [T, sector 42% in the year 2001-2002
followed by NCES sector 37%.

It 1s seen from the abowve that 1T sector is spending highest both for new plant &
machinery and advertisement for R&D activitites during the year 2001-2002

LINKAGES [Page No. 12 Table 3.11)

On an overall basis, organisations covered in the study have maximum Indian
linkages with 66 private organisations followed by 61 R&D laboratories.

Foreign linkages are maximum with 65 R&D Laboratories followed by 62 with
private organisations.

RESOURCES ALLOCATION BY TYPE OF RESEARCH
[Page No. 13 Table 3.12]

On an average basis, maximum time & resources 73% & 72% respectively are
devoted by NCES sector followed by 51% & 52% respectively by Automobile sector
on Experimental Development.

On the Applied Research parameter, maximum time & resources 56% & 57%
respectively devoted in Agriculture sector, followed by 55% & 54% in Pharma sector.

R&D EXPENDITURE BY SOURCES OF FUNDS [Page No. 14 Table 3.13]
(Total R&D Expenditure Rs. 7934 million during 2001-2002)

R&D expenditure in Rs. million has increased from 2325 in the year 1999-2000 to
7934 in the year 2001-2002 ie. an increase of 241%. Maximum total R&D
expenditure was made in LT, sector amounting to Rs. 5938 million followed by Rs.
566 million in Pharma sector during the year 2001-2002. There have been substantial
rise in R&D expenditure for LT sector over the years (more than 5 times in three
years).

R&D EXPENDITURE AS A "AGE OF GROSS TURNOVER (GTO)
|Page No. 15 Table 3.14]

R & D expenditure as a %age of GTO was highest 5% in IT sector followed by
Chemical sector 2.5% during the year 2001-2002.

MAN POWER [Page No. 16 Table 3.15]

Total Man power employed in the eight sectors covered in the study is 55094 as on 1%
April 2002, out of which 15.5% are exclusively working for R&D activities

PERSONNEL ENGAGED IN R&D ACTIVITIES [Page No. 17 Table 3.17]

For R&D activities alone, maximum 1930 Indian male are employed in 1.T. sector
followed by 892 in Pharma sector. Similarly maximum 962 Indian female are
employed in 1.T. sector followed by 490 in Automobile sector.

On an overall basis, for all the sectors taken together in R&D activities, 67% are male
employees and 33% are female.
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ACADEMIC BACKGROUND |Page No. 18 Table 3.18]

Maximum Ph.D's & PG's 440 & 577 employed by 1T, sector followed by 126 & 195
in Automobile sector. Maximum Graduate's 814 employed by LT. sector followed by
344 by Pharma sector

GROSS TURNOVER (GTO) PER EMPLOYEE (RS. MILLION/EMPLOYEE)
[Page No. 20 Table 3.20]

Maximum productivity in LT. sector followed by Automobile sector. However, it may
not be proper to compare the productivity of one sector with another sector due to
various reasons like capital employed, nature of manpower employed, working
conditions prevailing in an organisation and other infrastructural differences.

GROSS TURNOVER (GTO) PER R&D EMPLOYEE (RS. MILLION /
EMPLOYEE) [Page No. 20 Table 3.21]

GTO in Rs. million / R&D employee highest in Automabile sector followed by Power
sector.

R&D EXPENDITURE PER R&D EMPLOYEE (RS. MILLION/EMPLOYEE)
[Page No. 20 Table 3.22|
R&D expenditure / R&D employee highest in 1.T. sector followed by Bio-Tech

sector.

PATENTS [Page No. 21 Table 3.23]

Maximum Indian patents 40 awarded in 1.T. sector followed by 14 in Pharma sector
during the year 2001-2002. Maximum foreign Patents 2 awarded in Bio-Tech sector
in the year 2001-2002.

Maximum patents 201 developed by LT. sector followed by 78 by Pharma sector
during the period of study.

R&D EXPENDITURE PER PATENT [Page No. 22 Table 3.25)
R&D expenditure in Rs. .million / patent ranges from 11 to 61 in the year 2001-2002.

R&D OUTPUT [Page No. 23 Table 3.26]

In three years, 250 products and 49 processes have been developed, maximum 113
products developed in 1.T. sector.

PUBLICATIONS [Page No. 24 Table 3.27]

In three years, 177 papers have been published in Journals, 388 Technical reports
published and 12 papers published in conferences/seminars/symposia etc. Maximum
37% papers were published in Journals in Pharma sector, followed by 25% in Power
sector. Maximum 58% papers published in conferences / seminars / symposia in
Pharma sector followed by 25% in Bio-tech sector. Maximum 3 1% technical reports
were published in LT, sector followed by 21% in Pharma sector.

In many cases, organisations may avoid publishing their papers due to their
organizational policies.
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R&D EXPENDITURE PER PUBLICATION [Page No. 25 Table 3.28]

R&D expenditure in Rs. million / publication was highest in 1 T. sector. Sector-wise,
it ranges from 2.6 to 114 during the year 2001-2002

SKILL UPGRADATION [Page No. 26 Table 3.29]

In three years, 4583 R&D personnel deputed for conferences and 4901 deputed for
training. Maximum R&D personnel deputed for conferences/seminars/symposia 1922
by I T. sector followed by 959 by Pharma sector. Similarly maximum 2678 R&D
personnel deputed for training by I.T. sector followed by 667 in Pharma sector during
the period of study

MAJOR USE OF R&D OUTPUT [Page No. 27 Table 3.30)
(Multi choice answers)

On sector-wise analysis, it is observed that maximum 17 organisations have identified
'‘Further R&D' in LT. sector followed by 14 in Pharma sector as the major use of
R&D output. Similarly 17 organisations in Pharma sector followed by 16 in LT,
sector have identified "‘Commercial & Marketing' as the second major use of R&D
output, Out of 73 responding organisations, 66 organisations have stated ‘Further
R&D' and 64 have stated ‘Commercial and Marketing’ as the major use of R&D
output,

In some of the above areas, further in depth studies are required to probe
developments in these types of areas.

SOURCES OF INNOVATION [Page No. 28 Table 3.31]
(Multi choice answers)

Qut of 73 respondent organisations 72 have identified "In-House R&D' as the crucial
source of innovation followed by 47 identifying 'Customers’ as the next crucial
source of innovation,

Analysis for Institutional Segment :

RESPONSE |Page No. 29 Table 4.01]

Response from institutional segment was 100%. Both the institutions commenced
their R&D activities before 1990,

ZONE-WISE RESPONSE OF R&D ORGANISATIONS SURVEYED
[Page No. 29 Table 4.01]

The response from institutions was 100%.

WORLDWIDE LOCATION OF FOREIGN COLLABORATING
ORGANISATIONS [Page No. 29 Table 4.01]

Both institutions have FCO's located in Europe (ltaly).

YEAR OF ESTABLISHMENT [Page No. 29 Table 4.01]
Both the institutions were established in India before 1990,
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YEAR OF COMMENCEMENT OF R&D ACTIVITIES
[Page No. 29 Table 4.01]

Both the institutions commenced R&D activities in India before 1990

CATEGORIES OF R&D ORGANISATIONS |Page No. 29 Table 4.01]

ICRISAT is International Research Institute while ICGEB is International Research
Centre.

TOTAL GROSS TURNOVER (GTO) (RUPEES MILLION)
|[Page No. 30 Table 4.02]

It is observed that in Total GTO, ICGEB recorded upward trend and ICRISAT
downward.

EXPENDITURE ON ADVERTISEMENT AND NEW PLANT & MACHINERY
|Page No. 30 Table 4.03]

ICRISAT made maximum expenditure of Rs. 106 million on new plant & machinery
during the year 2000-2001.

LINKAGES [Page No. 31 Table 4.04]

ICRISAT & LCGEB both have linkages with Indian & Foreign Government, Private
Organisations, Universities & R&D Laboratories. In addition ICRISAT also have
linkages with Non Government Organisations.

RESOURCES ALLOCATION BY TYPE OF RESEARCH
[Page No. 31 Table 4.05]

Maximum time & resources 60% and 60% respectively are devoted by ICRISAT on
Experimental Development and ICGEB maximum time & resources 50% & 52% on
basic research.

TOTAL R&D EXPENDITURE BY SOURCES OF FUNDS
[Page No. 32 Table 4.06)

ICRISAT has maximum foreign funding and ICGEBN maximum Indian funding. It
is observed that in R&D Expenditure, ICGEB recorded upward trend and ICRISAT
downward.

R&D EXPENDITURE AS A %AGE OF GROSS TURNOVER (GTO)
[Page No. 32 Table 4.07]

R & D expenditure as a %age of GTO witnessed downward trend from 99% 1o 75%
during the period of study.

MAN POWER [Page No. 33 Table 4.08)

Total Manpower employed by both the institutions is 729, out of which 18% are
employed in R&D activities.

PERSONNEL ENGAGED IN R&D ACTIVITIES [Page No. 33 Table 4.10]

Out of total 132 employees engaged in R&D activities alone, 23% are female
employees.
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ACADEMIC BACKGROUND |Page No. 34 Table 4.11]

ICGEB employs maximum Ph.D's 50.

GROSS TURNOVER (GTO) PER EMPLOYEE (RS. MILLION/EMPLOYEE)
|Page No. 35 Table 4.13)

ICGEB has maximum GTO / employee (2)

GROSS TURNOVER (GTO) PER R&D EMPLOYEE (RS.
MILLION/EMPLOYEE) [Page No. 35 Table 4.14]

ICRISAT has maximum GTO / R&D employee (27)

R&D EXPENDITUR PER R&D EMPLOYEE (RS. MILLION/EMPLOYEE)
[Page No. 35 Table 4.15|

[CRISAT has maximum Ré&D expenditure / R&D employee

PATENTS [Page No. 36 Table 4.16]

ICGEB developed maximum patents 32, whereas [CRISAT developed no patent
during the period of study.

R&D EXPENDITURE PER PATENT [Page No. 36 Table 4.17]
ICGEB has spent maximum R&D expenditure in Rs. million / patent (13).

R&D OUTPUT [Page No. 36 Table 4.18]

Total 3 products and 3 processes developed by ICRISAT and & processes develaped
by ICGEB. However, ICGEB developed no products during the period of study.

PUBLICATIONS [Page No. 37 Table 4.19]

700 papers published in journals by ICGEB followed by 449 by ICRISAT.

Mo technical report published by ICGEB, ICRISAT generated 131 technical reports,
ICGEB published maximum 1000 papers in conferences/seminars/symposia followed
by 324 by ICRISAT during the period of study.

R&D EXPENDITURE PER PUBLICATION |Page No. 37 Table 4.20]

Maximum R&D expenditure in Rs. million / publication was (4.70) by ICRISAT
during the year 1999-2000

SKILL UPGRADATION [Page No. 38 Table 4.21]

ICGEB deputed 500 R&D personnel for training followed by 254 by ICRISAT.
ICGEB also deputed 200 R&D personnel for conferences / seminars / symposia while
ICRISAT deputed none during the period of study.

MAJOR USE OF R&D OUTPUT [Page No. 39 Table 4.22|
(Mt choice answers)

"Technology Upgradation” has been found to be the major use of R&D output by
both institutions.
IX



SOURCES OF INNOVATION [Page No. 39 Table 4.23)

(Multi choice answers)

Both institutions have identified "In-House RED' & "Customer' as the crucial source
of innovation,

Analysis for Centres :

MAIN FIELDS OF OPERATIONS [Page No. 40 Table 5.02]

Both centres support R&D in Bio-tech, Information Technology (IT) and Non
Conventional Energy Sources (NCES) sectors. In addition, IDRC supports R&D in
Agriculture and IFCPAR supports R&D in Chemical, Pharmaceutical sectors as well.

GROSS FUNDS PROVIDED FOR R&D ACTIVITES (RUPEES MILLION)
[Page No. 41 Table 5.03]

IFCPAR has reported maximum gross funds provided for R&D activites, followed by
IDRC during the period of study. the gross funds provided by IDRC to institutes and
NGO's whereas IFCPAR provided all the gross funds only to institutes during the
period of study, Funding from IDRC had downward trend from 1999-2000 to 2000-
2001 and in 2001-2002 they maintained the 2000-2001 level. IFCPAR maintained
same level during the period of study.

LINKAGES [Page No. 41 Table 5.04]

Both centres have linkages with Foreign Government

IDRC has linkages with Indian NGOs whereas [FCPAR has linkages with Indian
Government, Indian & Foreign Universities, R&D Laboratories and other Industries
as well.

UTILIZATION OF FOREIGN FUNDS (R&D OUTPUT)
|Page No. 48 Table 5.08)

Over a period of three years, 18 Indian patents and 18 Foreign patents have been
applied by IFCPAR, whereas no patent applied by IDRC. No Indian or Foreign patent
has been reported as awarded by any centre.

8 products and 3 processes have been developed by IDRC, whereas no
product/process has been developed by IFCPAR over a period of 3 years.

No import substitute/design prototype have been reported as developed by any centre.

Total 285 papers published in journals by both the centres and 130 papers published
in conferences/seminars/symposia by IFCPAR. over a period of 3 years.

130 R&D personnel have been deputed for conferences/seminars/symposia by
IFCPAR during the period of study, No personnel deputed for training by any centre.



Major Highlights at a Glance :

Position on various major parameters for the three segments covered in the study emerges as

follows -
{(Year 2001-2002)
Sr Item Segments
No.
Manufacturing | Institutional | Centres
B Total Gross Turnover (Rs. Million) 328957 1441 N.A.
2, | Total R&D Expenditure (Rs. Million) 7933.94 1079.38 N.A.
3. Total Manpower (Nos.) 55094 729 N.A.
 Male - 40094 610
Female 15000 119
4. | Total Manpower for R&D Activities (Nos.) 8537 132 N.A.
B Male 5728 10| NA
Female i 2809 3l N.A.
5. Patents (Nos.) 199 2 30
(a) ~ Indian 195 5| NA
Awarded 90 NA.
is Applied 105 s|_ s
(b) Foreign MNA
Awarded 3 N.A.
Applied . 18
6. Publications (Nos.) 227 1140 146
Papers published in journals 74 468 | 106
B Technical Reports published 149 49 0
Papers published in conferences / 4 623 40
seminars / symposia etc. ) S —
[ 7. Skill Upgradation (Nos.) 3755 364 40
R&D Personnel deputed for conferences 1752 278 40
/ seminars / symposia etc.
R&D personnel deputed for Training 2003 86 0
B programmes B
8. Gross Turnover / *Employees 5.97 1.98 N.A.
(Rs. Million) N
9. Gross Turnover / R&D Employees 38.53 10.92 N.A.
(Rs. Million) o
10. | R&D Expenditure / R&D Employees 0.93 8.18 N.A.
(Rs. Million)
11. | R&D Expenditure / Patent (Rs. Million) 11.39-61.21 12.75 N.A,
12. | R&D Expenditure / Publication (Rs. Million) |  2.59-114.18 2.33| NA.

* Includes total employees working in an organisation

Xl



During the course of conducting this study, following limitations were observed:

Intention of this study was not to have any inter-organisation comparisons. In view of
this, the status has been analysed on sectorial basis & overall basis.

The study was limited to 8 identified sectors & 2 centers. Therefore, the projections are valid
for these sectors only. No generalisation can be made for other sectors, where international
organisations may be undertaking R&D activities with foreign participation,

Centre for Morutoning of Indian Economy (CMIE) has developed a data base of manufacturing
organisations totaling to approximately 8000 organisations as on 30th October 2003, out
of which 145 organisations have more than 50% foreign equity holding. It is observed that
for the eight identified sectors, 60 orgamsations are still to be covered for R&D activities
in India with foreign participation.

Apart from 60 manufacturing organisations referred above for the 8 identified sectors, there
are 39 organisations (with more than 50% foreign equity) operative in other sectors like
Consumer Durables, AC & Refrigeration sectors etc., which can also be taken up for
explonng their R&D activities, making a total of 99 (60+39) organisations in the manufactunng
segment.

NSTMIS division may kindly like to consider to cover these 99 organisations in phase II
as a separate study, for exploring further the nature of their R&D activities with foreign

participation.

Mo separate validation of data was possible by NAFEN. Report has been prepared based
on the data received / collected from 73 organisations in the manufacturing segment, 2
organisations from the institutional segment & 2 centers, for a penod of 3 years (1999-2002),

Certain areas for major use of R&D output were identified. It was a multi choice questionnaire.,
Based on the data received in this study, in some of the areas, further in depth studies are
required to probe developments in these areas.

Regarding productivity, it may not be proper to compare the productivity of one sector with
another sector due to various reasons like capital employed, nature of manpower employed,
working conditions prevailing in an organisation and other infrastructural differences.

Utmost care, which is humanly possible, has been taken to ensure that the data, both

quantitative and qualitative (textual), is correct. However, still there might be some minor
errors here & there, for which NAFEN deserves to be excused.

Xl



A Local Project Advisory Commuttee (LPAC) was formed to advice & guide NAFEN from
time to time during the execution of the study. The composition of the LPAC 15 as follows:-

Chairman

Dr. Laxman Prasad

Members

Mr. Rakesh Chetal

Mr. Parveen Arora

Dr. AN Ra

Dr. V.P.Gupta

Mr. Vinnie Mehta
Mr. P.V. Bhat

Smt. Meena Kumari
Mr. Vivek Singhal

Dr. K N Sawant
Dr. DK Bharadwa)
Ms. Archna Mudgal

Dr. R K Mittal
Mr. B Bhanot
Mr. U.D.Bhangale
Mr. Satish Jain
Mr. Rishi Kumar
Dr. P.K Gupta

Adwvisor & Head

Adwisor
Director
Principal Scientific Officer
Advisor

ED.
AGM
Dv. Durector

President

Director
Group GM

Secretary

Principal Scientist, TC
Director

Sr. Asstt. Director
President

Co. PL. & Vice President
P11 & Secretary General

Xl

NSTMIS Division,
DST, Gol

NSTMIS Division,
DST, Gol

NSTMIS Division,
DST, Gol

NSTMIS Division,
DST, Gol

MST, Dept. of
Bio-Tech.,, Gol

MAIT
BHEL
NPT1

All India Biotech
Association

MNES, Gol
NRDC

Pharmacy Council
of India

ICAR
ARAI
ARAI
NAFEN
NAFEN
NAFEN
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1.01

1.02

INTRODUCTION

With Libenzation, Privatization & Globalization of Indian Economy, Research and
Development (R& D) has gained importance in the corporate world “Today, technology
management s considered as the third established pillar/dimension for the success
and sustaining global competitiveness. Technology management is a critical asset not
only for enhancing competitiveness at micro level, but also for enhancing long-term
social and economical growth at the national level. In the new century, the organizations
are facing new challenges in the technology management area because of globalization
and emergence of new economy.

Contributions of Science and Technology for improving the quality of life are well
recognised around the globe. There is still ample scope for furthering the guality
of life through scientific and technological development and thereby a key role to
play in national development.

It is a well known fact that research and development in industries i1s essential for
venerating know-how necessary for production of quality goods, promoting efficiency,
promuing exports and technological selt-reliance needed i the country as well as
tor imeanimgful assimilation and further development of imported know-how. Research
and Development in industrial sector is also essential for solving day-to-day production
problems and for exploring the potential for future industrial expansion. The
Government has taken several measures towards promoting industrial research in
industry itself besides making attempts to establish workable linkages between
national laboratories, educational institutions and industry.

There had been tremendous development in all these areas in the recent past. Of
late, the government had been enacting liberalized policies towards merging of Indian
economy with the global economy. The impetus has given boost 10 economic growth
as well as pushed the developmental process.

With the above scenario prevailing, National Science & Technology Management
Information System (NSTMIS), a Division of Ministry of Science & Technology,
Governmenlt of India, entrusted National Foundation of Indian Engineers (NAFEN)
to carry aul a study on the following topic:

Study on Status of Foreign Participation in R&D Activities
of Sclected Organisations in India

OBJECTIVES OF THE STUDY
The main objectives of the study are:

® To study characteristics of R&D activities of select international organisations
operating in India in identified sectors, other than those covered under the R&D
statistics database of Govt. of India

® To analyse the latest scenario and to quantify input / output R&D resources in
terms of Manpower, Finance, Infrastructure, Patents, Licensing, Technology
Transfer, Know-how of Products/Systems/Processes/Soltware Programmes etc,



.03 SCOPE OF THE STUDY

Following Sectors were identified to be covered under the study:-

Sr. Sector Number of Total
No. organisations selected
A. Manufacturing Segment :
] Agriculture 05
2. Automobile 14
3 Bio-Technology I
4 Chentcal 05
5 Information Technology (IT) 24
6. Non Conventional Energy Sources 11
(NCES)
7 Pharmaceutical 19
8 Power 06
Sub-Total A 95
B. Institutional Segment :
9 Agriculture 0l
10 Bio-Technology 01
Sub-Total B 02
C. Centres 04
Sub-Total C 04
Grand Total (A+B+C) 101

1.04 REFERENCE PERIOD

The study was confined to the reference period of 3 years i.e. (1999-2002). The
required data was collected for these years, from the identified organisations
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2.01

METHODOLOGY OF THE STUDY

Follewing Methodology was adopted:

The selection of organisations for the study had been made by NAFEN after
extenstvely searching the histed organisations with sectonial associations on internet
and various other trade directories etc

The organisations which emerged from the above search, were scruitinised for
their R&D association with foreign collaborating organisations, other than those
covered under the R&D statistics database of DST, Gol.

® The list was finalised as per the above criteria

NAFEN designed a draft questionnaire alongwith the list of identified organisations.

® ‘T'he above details were discussed in the Brain Storming Session (BSS) held at

New Delhi on Sth Dec., 2002, under the Chairmanship of Dr. Laxman Prasad,
Advisor & Head, NSTMIS, MoST, Gol. In the BSS, members of the Local
Project Advisory Committee (LPAC) & some of the respondents participated
& gave their valuable suggestions regarding the questionnaire & the sectors
selected.

(Questionnaire were finalized based on the comments given by the participants
in the BSS

Mailed the pre-designed questionnaire to the identified respondents. Annx. A
for organisations in both the segments i.e. manufacturing & institutional and

Annx. B for centres

Inttial follow-up through Phone / Fax / email
C'ollection of data by personal visits
Data feeding

Analysis
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Table 3.01

SECTOR WISE - RESPONSE PROFILE

Sr. No| Sector Number of Mumber of Organisstions Yonge Response (Organisations
Organisations Surveyed Responded Responded / Organisations Surveyed)
1 [Agriculture 5 4 80.00
2 |Automobile 14 11l 78.57
3} |Bio-Tech 11 10 90,91
4 | Chemical 5 i 60,00
5 T. 24 18 75.00
6 [NCES 11 ) 63.64
7  |Pharma 19 17 B9.47
B |Power i} 3 50,00
Total 95 73 76,84
wage Rasponsn
100% AR B0 WY
1 TE ST
L i i 0
. i
Bl Agriculture [ Automobile [ Bio-Tech [ Chemical
BT [B=] NCES B Pharma [ Pawer
VA H

Out of 95 identified organisations, 73 orgenisations responded resulting in an overall response of 77%.

The maximum response of 91% was received from Bio-tech sector followed by Pharma sector with 89%, while the
lowest response of 50% was received from Power sector.



Tahle

302

ZONE - WISE RESPONSE OF R&D ORGANISATIONS SURVEYED

{Numiber)
Sector Agriculture| Automobile| Bio-Tech Chumil:ull LT. NCES | Pharma | Power | Total Aragtl
Zone Response
West ENE)) 3(4) 4(4) 1(1) 3) | 3 6(8) |2(3) [22¢29)] 7586
South (1 7({9) 6 (7) 12y 110(12) 4 (8) 7T 15 (46)) 7609 |
North 1 (1) 1(1) 1(2) 8{9 I3 (1) | 14017 B335
East (D) |1 2(]  66.67
Total 4 (5) 11 (14) (11 J(5) |18(24) |[T7(11} 17019 | 3d6) | T3 (95)] T6.84
Mote - figure in brackets indicate surveyed organisations,
OBSERVATION :
Maximum 82% organisations responded from Norihern India followed by 76% from Southern India
Table 3.03
ZONE - WISE LOCATION OF R&D UNITS OF RESPONDING ORGANISATIONS
(Nuinher)
S L
e Apriculture| Automobile| Bio-Tech |Chemicall LT, NCES | Pharma | Power | Total e
Lone Response
West 3 3 4 1 2 & 2 21 28,77
South 7 fi 13 5 L 41 56. 16
North 1 1 5 1 ] 16,96
East 2 1 3 411 |
Total 4 11 10 3 15 7 17 3 73 1000 |
OBSERVATION :

56% of R&D units were located in Southern India followed by 29% in Western India




Table 3.04

WORLDWIDE LOCATION OF *FOREIGN COLLABORATING ORGANISATIONS (FCOs)

Sr. Zone Country Total Number
Mo, in the Lone
| |[EUROPE Belgium (2), Czech Republic (1), Denmark (3}, Finland (1), M (46.58%)
France (3), Germany (5}, Holland (2), Italy (4), Netherland (2),
Sweden (1), Switzerland (3), UK. (T)
7 |USA U.S.A. (32) 32 (43.84%)
3 |[CANADA Canada (2) 2 (2.74%)
4 |ASIA & SOUTH EAST ASIA|Hong Kong (1) 5 (6.85%)
Japan (3)
South Korea (1)
Total T3 (100.00%)

Maote - figure in brackers for country indicate number of FOO' from each country. As regards total number of couniries in the

zome, the figure in brackets indicate %age.

5(6.85%) 2 (2.74%)

34 (46.58%)

s | Europe [ Canads
B uUsAa ] Asis & South East Asia
OBSERVATIONS :

Maximum 47% Foreign Collaborating Organisations are located in Europe followed by 44% in LSA.

*Please refer page 51, vol. | fir definition of Foreign Collaborating Organisations (FCOs)




Table 3.05

YEAR OF ESTABLISHMENT OF R&D ORGANISATIONS IN INDIA

{Numher)
Year of Commencement Sector Total “wage
of R&D activities  [Agriculturd Automobile |Bio-TeeH Chemical| LT.|NCES|Pharmu Power
Before 1990 4 K| 3 i 1 9 1 4 312 88
199101992 1 1 3 1 1 | 9 12.3]
1993-19495 1 | ] 2 4 9 12.33
1996-1998 1 5 L 7 2 2 20 27.39
1999-2001 2 1 - 41 1 1 8 1507
2002 0 1] 1] (4] oy 0 0 i) 1] (.00
Total 4 11 10 3 18 7 17 3 T3l HiHLO0
OBSERVATION :
31% of R&D organisations were established in India before 1990 & 67% after 1990,
Table 3.06
YEAR OF COMMENCEMENT OF R&D ACTIVITIES IN INDIA
{Nerrber)
Year of Commencement| Sector Fotal  %eape
of R&D activities  [Avriculturd Automobile |Bio-Tecl Chemical| L T.| NCES|Pharma| Power
Before 1990 i 2 | 1 7 14 1918
1990-1942 1 2 i 4 | 1 10 13.69
1993-1995 1 1 21 1 2 1 8 10,96
1996-1998 2 2 | 5 3 1 14 1918
1999-2001 1 4 4 G| 2 6 | 24 3288
2002 1 | | 3 4.11
Total 4 11 10 3 18 7 17 3 73 T, )
OBSERVATION :

19% of organisations commenced their R&D activitics in India before 1990 & 81% afier 1990, However maxinmin

33% organisations started their R&D activities during the period 1999-2001,




Table 3.07

*CATEGORIES OF R&D ORGANISATIONS IN INDIA

{Number)
Sector J
y isati Tot kL
Category of R&D Organisations o e rlAutomobil{Bio-TecH Chemical] LT, [NCESP harmfowed_ ] 5"
Joint Venture Company 2 5 4 i 1 3 & 2 23] 315
Subsidiary of a Foreign Company 2 ] 4 2 17 1 ) I 450 61.64
Foreigner or NRI Owned ] { 0 il ] 0 2 0 2 274
Non Governmental Organisation 0 i 0 i 0 0 0 0 0 0,00
Laboratory ] 0 2 | 0 0 0 ] 3 411
Any ather (PL specify) (] 0 0 } 1] 0 () () ) (.00
Total 4 11 10 3 1% s 17 3 73] 10000
2 (2.74%) 3 (4.11%)
23 (31.51%)
45 (61.84%)

B Joint Venture Company [ ] Subsidiary of a Foreign Company

[ 1 Foreigner or NRI Owned B Non Governmental Organisation

[ Laboratory B Any other

Maximum 62% RE&ED orgamisations are subsidaries of a foreign company followed by 32% as joint ventures,

*Please refer page 51, 52, vol, | for definitions of category of orgunizations




TOTAL GROSS TURNOVER IN RUPEES (IN MILLION)

Table 3.08

Sr. Mo Seetor Mo, of Responding | 1999-2000 2UH-201H 2N I-2IM2
Orpanisationsy

I [Agriculture 4 TUR 5237 (550.27) GAR0 (23.77)
2 [Autnmuohile N 440 5026 (21.56)]  IOTRI2 (25.91)
1 |Bin-Tech n 12147 1OERY (VR 99) 21428 (20.92)
4 [ hemical 1 3 1284 (6 24 ThLD (4.78)
I | 1% 103604 TZTRAT (27 H01) I 1SH0O2 (-2.42)
i INCES 7 12307 16196 (T1.60) (UL13 (18.01)
7 | Pharmaceutical 17 26059 F1220 (19.81) R340 (22.87)
Poywer 3 12087 13643 (12.87) 16535 (21.200)
[Tatal 73 240533 2049932 (24.69) J2R957 (U.68)

Mgt - Dgzine i brockels idicale Wape nieresse over previous yen

OBSERVATION :

Tatal Gooss Turmover for all the sectors aken together during the year 2000-2002 lias increased approx. by

O s conn paared wills 20000-2001
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Tahle 3114

R&D EXPENDITURE A5 A PERCENTAGE OF GROS5 TURNOVER (RUPEES MILLION)

Sr. Sector No. of 1999-2000 2000-2001 2001-2002
Mo, Responding Grosy R&D Cirosy R&D Chrass RED
Ovpanisations | Tumoves Fxpenditure Tumeover Expenatiture Tumwver Expenditure
| |Agriculture 4 TIE|l  31.56 (3.95) 5237 B304 (1.59) G480] 10546 (1.63)
2 |Automobile 11 T0440] 320,66 (0.46) 85626 406.45 (0.47) 107812] 480.69 (0.45)
i |Bio-Tech 10 12147] 28405 (2.34) 16B83] 353.5 (2.09) 11428 46639 (2.18)
4 |Chemical 3 30911 77.28 (2.50) 3284 B2.1(2.500 3441 Bo.03 (250
5 |LT. 18 103604] 1034 95 (1.00) 127843] 1408.95 (1.10) 115802] 5937.54 (5.13)
i INCES i 12307 133B(L0% 16196 201.9(1.25) 19113 234.45 (1.23)
7 |Pharmaceutical 17 26039] 384.62 (1.4%) 312201 479.39 (1.54) JBIA6] 36642 (1.48)
8 |Power 3 12087] 58.18 (0 48) 13643]  54.58 (0.40) 16535 56.96 (0.34)
Total 73 240533) 2325.10 {0.97) 299932) 3070.11 (1.02) 328057| 793394 (2.41)

Mete - lipure in brackels indicsle RE&ED Expenditiore ag o Yape of Gross Tumaver

OBSERVATION :

R&D Expenditure as a percentage of Gross Turnover was highest 5% mn [T, sector followed by Chemical sector 2.5%
during the year 2001-2042 .
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Table 3.15

FULL TIME MANPOWER EMPLOYED AS ON 1ST APRIL 2002

(Number)
Sr. Sector Mo, of Total Personnel emploved in
No. Responding | Employees R&D Auxillinry |Administrativ]  Other Activities
Organisations Activities Activities Activities like Finance
Production & Mg, |
1 |Agriculture 4 151 53343527 273 (18.07) 191 (1264) 514 (34.02)
2 |Automohile 11 13194 1416 (10.73)] 23TV (17.97) 737 (3.59) 8670 (65,71)
3  |Bio-Tech 10 23 600 (18.56)] 946 (29.27) 452 (13.99) 1234 (38.18)
4  |Chemical 3 1828 I02(16.52)  2TR(15.21)) 64 (3.50) 1184 (64.77)
5 |LT. 18 14125 | 3269(23.14)] 6218 (44.02)] 1278 (9.05) 3360 (23.79)
6 |NCES 7 476 591 (17.00)] 1463 (42.09)) 398 (11.45) 1024 (29.46)
7 |Pharma 17 D0s8 1444 (15.94)] 1978 (21.84) 799 (R.82) 4R37 (53.40)
8 |Power 3 B670 382 (4.41)  919(10.60)] 250 (2.88) 7119 (50,72}
‘Fotal 73 S5094 | RSIT (15.50)] 14446 (26.22)] 4169 (7.5T) 17942 (50.71)

Mote : figure in brackets indicate activity-wise employees as a percentage of total employees.

@ Agriculture B Automobile B Bic-Tech CiChemical 1.7 TINCES B Pharma O Power |

£0000 -,
mis
S0000 |
A
40000
HWTE
30000
RCLF-1
20000 | -
Rrir]
100040 - PV
(114 ]
0 — . —
Total employees  Other in Finance,
Production &
T
OBSERVATION ;

Total Manpower employed in the eight scctors covered in the study is 55094 as on 151 April 2002, owt of
which 15,5% are exclusively working for R&D activities,
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Table 3.16

FULL TIME MANPOWER EMPLOYED AS ON Ist APRIL 2002

(GENDERWISE)
(Niteneher)

Sr. | Sector | No. of Responding Male Female Grand
M Organisations | Indian | Foreign | Total Indian | Forcign| Total Total
I |Agricoliure 4 #63 34 897 607 7 614 1511
2 |Automobile 11 Y6R1 195 9876 1282 16 1318 13194
1 |Bio-Tech 11 2126 5l 2177 1047 b 10055 3232
4 |Chemical 3 1360 12 1572 56 2156 18248
I | 18 9571 68 9939 40649 117 4186 14125
6 INCES 7 2481 63 2544 U3z 932 3476
T |Plarrui 17 H238 92 6330 2721 Fj 2728 Q058
% |Power 3 6691 68 6759 [ 886 25 1911 8670
Tutal 73 39211 BA3 40094 14801 200 15000 S5094

OBSERVATION @

Tatal Man power coployed in the cight sectors covered in the study is 35094, out of whiclh 27% are female

Tahle 3.17

FULL TIME MANPOWER EMPLOYED FOR R&D ACTIVITIES AS ON ist APRIL 2002

(GENDERWISE)

(Nuniher)

Sr. | Sector | No, of Responding Mule Femule Grand
Na. Organisations | Indian  Foreign |  Total Indian | Foreign | Total Total
I |Agriculture 4 289 0 EI L] 209 5 114 533
2 [Auowmobile I B23 y2 915 490 1 501 1416
1 |Bio-Tech 1 LY 14 403 144 3 12 ni
4 |Chenncal 3 181 12 93 10y 10y nz
5 LT 18 130 284 2214 izl 93 11155 1269
v [MNCHES 7 8 46 434 157 i 157 591
T | Plarni 17 HY2 T6 unk 473 3 476 | 444
8 |Power 3 258 24 252 42 ] 1LH) 82
Total 73 5130 598 5728 2686 123 2809 8537

OBSERVATIONS :

For R&D penvities alone, maximum 1930 Indian male are cmployed in LT seclor followed by 392 10 Pharmy
sector. Similirly nmxiomin 262 Indian female are employed in LT, sectar followed by 490 in Automobile seclor

O overall basis, Tor all the seclors taken together in R&ED activitics, 67% arc male employees and 3% arc

enmale,

17




ACADEMIC BACKGROUND OF FULL TIME PERSONNEL EMPLOYED IN R&D ACTIVITIES

Tahle 3.18

AS ON 1st APRIL 2002

{Nueaeer)

Sr. |Sector Mo of Mutural S¢ Agr S¢ Engg & Tech Medical Sc Pharma Sdocial §

Riesponding Ml M F M F M F M F M F Towl
No. Orpunisations

I {Agriculture 4 Ph D, 3420 54
Post Graduaite 55 32 B7
Giraduite 65 135 100
Diplonia 77 64 136
Others 73 78 156
Total 304 229 533
2 [Automobile il Ph. D. g3 43 126
Post Graduate 126 69 195
Graduate (99 103 nz
Diploma 43 132 378
Others 215 183 418
Total 886 530 1416
3 |Bio-Tech 10 Ph. D. 4 8 34 15 6l
Post Graduate 11 4 51 23 §59
Graduate 10 5 Ta 35 126
Diploma g 7 T 42 128
Cithers 24 21 86 65 i
Total 58 45 317 180 il
4 [Chemical 3 Ph. [». 2 1 15 i) 28
Post Graduaie 1 0 5] 23 75
Graduate 6 1 9l 14 113
Diplonia 25 6 il
Others 7 5 35 b 55
Total 16 g 217 61 302
5 |LT 18 Ph D, 320 16 2 2 440
Post Graduate 400 170 3 4 577
Graduate 563 240 5 6 qi4
Diploma 472 254 8 7 T45
Others 440 241 5 7 693
Total 2195 1025 13 26 3269
6 |[NCES 7 Ph. D, I8 15 53
Post Graduate 53 27 ®o
Graduate 84 47 131
Diploma 100 55 155
Others 103 49 172
Tatal 378 213 91
7 |Pharmia 17 Ph. DD 3 1 9 4 52 14 57 31 171
Post Graduate 11 [§ 57 g8 87 46 225
Graduate 2 14 g 67 29 146 TR 344
Diploma 10 14 59 50 145 77 335
Others 2 16 13 9 40 159 B0 349
Total 7 1 Gl 45 274 151 5% 312 1444
£ |Power 3 Ph, D 27 7 34
Post Graduate 34 12 3l
Graduate ik 23 ]|
Diploma 66 27 43
Cihers 92 31 123
Total 82 100 382
G Total (14243 44516+ T4+8) T 1 320 237 4076 2019 614 357 594 312 0 0 8537

OBSERVATIONS :

Maximum PL.D's & PG's 440 & 577 employed by LT. sector followed by 126 & 195 in Automobile sector
Maximum Graduate's 814 employed by [T, sector followed by 344 by Pharma sector.

18




Tuble 3.19

LEVEL-WISE ACADEMIC BACKGROUND OF FULL TIME PERSONNEL EMPLOYED

Sr. Sector M, ol Ph. D. Past Groduate Graduate Diplomin Others Tutal
Mk Responding
Orgunisations

I | Agmeulture =4 54 7 110103 I3 | 56 533 i
2 | Aumcnnclnle 1 126 195 32 375 418 1416
i Hio-Tech n 6l By 126 |28 196 ftl
4 Chewmeal i % TS 113 3 53 102
¥ IRE 1% 440 any #14 745 Hu3 3269
fr MLUS T 33 Hi 131 [55 172 391
T (Phawm 17 174 225 344 355 REL T4
4 [Pawer i EX 51 Hl 93 123 1K2

Tutul 73 967 (11.33) 1379 (16.15) 2011 {23.56) 2008 (23.64)| 2162 (25.32) | 8537 (LOO.00)

Mo figgimes i Brickets indieale pelivity-wise eonplovees as o %oge of tolal conployess.:

OBSERVATION :

In R&D activities. for all the sectors taken together, 11% are Ph.D's and 16% are Posi Graduates.
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Tulrle 3.20
GROSS TURNOVER (GTO) PER *EMPLOYEE AS ON Ist APRIL 2002

Sr. No.|Sector No. of For the Year 2001-2042
Responding | Gross Turnover Total Employees
Organisations (Rs. Million) {Nos.)
1 |Agriculture 4 G480 1511 (4.29)
2 |Automobile 11 107812 13194 (8.17)
i |Bio-Tech 10 21428 3232 {6.63)
4 |Chemical 3 3441 1828 {1.88)
5 |LT. 14 115802 14125 (8.20
6 |INCES ki 19113 3476 (5,500
Pharmuceutical 17 IRI46 0058 (4.23)
5 |Power 3 16535 8670 (1.91)
Total 73 328457 55094 (5.97)

Mote | fipure in brackets indicate GTO per employee

2. *Includes iotal employees working i an organisation
OBSERVATION :
Maximum productivity in LT. sector followed by Automobile sector. However, it may not be proper to
compare the productivity of one secter with another sector due to various reasons like capital employed,
nature of manpower cmiployed, working conditions prevailing in an organisaton and other infrastructural
differences,

Table 3.21
GROSS TURNOVER PER R&D EMPLOYEE AS ON 14t APRIL 2002
Sr. No,|Sector No. of For the Year 2001-2002
Responding | Gross Turnover R&D Employees
Orpeanisations {Hs, Millian) Nax.)
| Apriculture 4 0480 533 (12.16})
2 |Automobile 11 107812 1416 (76.14)
3 |Bio-Tech 10 21428 600 (35.71)
4 Chemical 3 3441 302(11.39)
5 LT. 18 115802 3169 (15.42)
6 |NCES 7 19113 591 (32.34)
7 |Pharmaceutical 17 38346 1444 (26.56)
8 |Power 3 16535 382 (43.29)
Total 73 328957 8537 (38.53)
Mote : figure in brackels indicate GTO per R&D employes
OBSERVATION :
GTO in Rs, million / R&D employee highest in Automebile sector followed by Power sector
Table 3.22
R&D EXPENDITURE PER R&D EMPLOYEE AS ON 1st APRIL 2002
Sr. NoJSector No. of For the Year 2001-2002
Responding | R&D Expenditure R&D Employees
Organisations (Rs. Million) {Nes)
I |Agriculture 4 105,46 533 {0204
2 |Automohile 11 480,69 1416 (0.34)
3 |Bio-Tech 10 466,39 600 (0.78)
4 | Chemical 3 86.03 302 (0.28)
5 I.T. 18 5937 54 3269 (1 B2)
6 |NCES 7 234,45 591 (0.40)
T |Pharmaceutical 17 566,42 1444 (0.39)
% |Power 3 56,96 382 (0.15)
Total 73 T933.94 8537 (0.93)

Mote ; figure in bruckets imdicate R&D expenditure per R&D employee

ﬂi_iﬁER\MT[DN i
R&D expenditure in Bs. million / R&D employee highest in LT. sector followed by Bio-Tech sector,

GENERAL OBSERVATION APPLICABLE FOR TABLE NO. 3.20, 3.21 & 3.22

Mo consistent trend can be established because of varied nature of each sector as well as year-wise
fluciuations,

20



E—

I SECTION - 04 \

® R&D OUTPUT




Tahle 3,23

PATENTS
{Numbir)
Sr. Sector No. of 1999-2004) 2000-2001 2001-2002 =
Mo, Responding Applied Awarded Applied Awarded Applied Awarded
Organisations |Indian |Foreign | Indian | Foreign Indian|Foreign|Indian [Foresgn |Indisn [Foreign |Indian FmE
I |Agriculture 4 2 0 0 0 5 2 4 5
2 |Automobile 11 8 1 4 10 7 1 10 10
1 |Bin-Tech 10 g 1 7 0 10 l 8 l 9 9 2
4 |Chemical 3 | 2 4 l 4 2
5 |LT. 18 27 ] 12 40 25 57 40
G |NCES T & 2 7 6 6 7
7 |Pharma 17 12 9 14 1 i3 13 1 14 1
8  [Power 3 2 1 2 3 2 3
Total 73 66 2 37 0 |92 1 65 1 105 1 90 3
OBSERVATIONS :

Maximum Indian patents 40 awarded in 1.T. sector followed by 14 in Pharma sector during the year 2001-2002

Maximum foreign Patents 2 awarded in Bio-Tech sector in the year 2001-2002,

Table 3.24
OVER ALL STATUS OF PATENTS DURING THE PERIOD OF STUDY (1999-2002)

(MNumber)

Category Agricullure | Automobile | Bio-Tech Chemical | LT | NCES | Phar | Power | Total
Awarded
Indian 7 21 24 5 77 15 | 36 7 192
Foreign - 1 3 - - - I - 5
Applied
Indian 11 18 27 9 124 19 | 39 6 263
Foreign . | 2 - - - 2
Total 18 51 56 14 201 34 | 78 13 465
OBSERVATION :

Maximum patents 201 developed by 1.T. sector (Applied & Awarded) followed by 78 by Pharma sector during the
period of study,
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Table 3.25

R&D EXPENDITURE PER PATENT

Sr. Sector No. of 1999-2000 2000-2001 20 E=2002
No. Responding Ré&D *Patent R&D *Patent R&D *Patem
Organisations | Expenditure Expenditure Expenditure

(Hs. i millton) | (Wumbers) {Rx. in milivon) {Mumbsers} {Bs: momillian) (Mumbess)
1 |Agriculture 4 3l.56 2 (15.78) 83.04 T(11.86) 105 46 9(11.72)
1 |Automohile 11 320.66 13 £24.67) 406 45 18 (22.58) 480.69 20 {14.!1.."-}
3 [Bio-Tech 10 284.05 16 (17.75) 353.50 20{17.68) #6639 20 {23.32)
4 |Chemical 3 71.28 3 (25.76) 82.10 5(16.42) 86.03 6 (14.34)
5 |LT. B 1034.95 39 (26.54)] 1408.95 65 (21.68)| 5937.54 97 (61.21)
fi {NCES ¥ 133,80 B (16.73) 201.490 13 (15.53) 234 .45 13 (18.03)
7 |Pharmaceutical 17 384,62 21(1832)] 47959 28 (17.13) 566,42 29 (19.53)
& (Power 3 S5H.18 3(19.3%) 54.58 5(10.92) 36,9 S{1L.3%
Total 73 2325.1 105 (22.14)| 3070.1] 16] (19.07)] 793394 199 (39.87)

Mote : |. figure in brackets indicate R&D expenditure per patent
2, * Includes Indian and Foreign - Applied & Awarded

OBSERVATION :

R&D expenditure in Rz mullion / patent ranges from 1] to 61 in the year 2000-2002.
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NEW DEVELOPMENTS

Table 3.26

Sr.| Sector No. of 199924000 2000-2001 2001-2002 Total Total
No. Responding
Organisations] Froduct (s) | Process (es) | Product (s)| Process (es)| Product (x) | Process{es) | Produe (1) Frocess (e

1 [Agriculture 4 1 ] 2 3 2 3 5o 7420)
2 |Automobile 11 8 10 10 28 (11.20) 0 (0.0}
1 |Bio-Tech 10 8 4 4 7 6 6 18 (7.20)] 17 (34.69)
4 |Chemical 3 2 ] 5 | 4 1 11 (4.40) 3(6.12)
5 {LT. 14 25 3 35 4 53 4 113 (43.200] 11 (22.45)
6 |NCES T fi T T 20 (8.00) 0 (0,00}
7 |Pharma 17 18 4 16 3 15 ] 49 (19.600] 8 (16.33)
8 |Power 3 1 | 3 1 2 1 6 {2.40) 3(6.12)

Total 73 6 14 82 19 99 16 250 (100.00}] 49 (100.00)

Mote - figure in brackets indicale %ange share of products and processes by each sector,

OBSERVATION :

In three years, 250 products and 49 processes have been developed, maximum 113 products developed in 1.T. sector.
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Table 3.2%

R&D EXPENDITURE PER PUBLICATION

b Sector MNa, of 19949-2000 2UMHI-2001 2041-2002
Min Responiding R&D *Publicalions R&D *Publications R&D *Publications
Organisationy Expenditure Expendilure Expenditure
(Ra. inmaillion) | (MNumbers) (s, i il by { Muimbeni) (M5 in million) { Murhers |
I JApricalture 4 1156 11 (ZHT) 304 T (11.86) 105 46 12 (B.7Y)
2 [Aubimabile [ 200,660 25 (12.8%) 400 45 24 (16h.94) 480,64 27 (17.800)
1 [Bio-Tech 1 284,05 20 (14.2m) 151,50 22 (16.07) 466,19 24 (19.43)
4 [ Chemical i T1.2% TLLEAM) 8 4 (21.57) 03 S¢17.2h
i |LT. I8 ¥4 U5 I6.(24.75) 14K U5 47 (29.Y4) 5937.54 52114 1R)
6 |NCES 7 133.80 13 {129 2001 .90 11 (1K.35) 234 .45 19 (12.34)
T |Pharmacentical 17 32462 36 (10.68) 474,59 510940 Si36 .42 B (K. 58)
H [Power 3 58.14 18 (3.23) 54 58 18 (3.03) 56,496 22 (2.5%)
Total T3 2325.1 6 (14.011) 0.0 184 (16.6Y) 793394 227 (34.95)

Ml | digere i bisckels indicate R&D expenditure per publication

OBSERVATION :

2 ® Ineludes papers published in poumals, conferences, seminors, symposin ond lechmial reports.

R expenditnre in Rs. million [ publication was lughest in 1T, scctor

Sectot-wisg ol rniges from 2.6 1o 11 during the year 2001-2002.
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Tahle 4.02
TOTAL GROSS TURNOVER IN RUPEES (IN MILLION)

Se. Mo | Institotion | 1990920040 ZiM-2001 20 1-2002
[URISAT 11749 11549 16
2 ICGEB 25 325 425
Total . 1204 1484 1441

OBSERVATION :

1w observed that in Total Gross Turnover, ICGEB recorded upward trend and ICRISAT downward

Table 4.03

EXPENDITURE ON ADVERTISEMENT & NEW PLANT & MACHINERY FOR

THE WHOLE ORGANISATION (IN RS, MILLION)

s, Nn.__lmtlilnrinn

199920000 ZUHHE-20001 2007-20112
Expenditure on Expenditure on Expenditure on
advertisemen new plant advertisement|  new plant vertisement]  new plan
& machinery & machinery & machinery
| ICRISAT Mil 77.82 MNil 105.59 Mil 17.53
2 ICGEB Mil Nil Nil Mil Mil Mil

DBSERVATION :

TORESATT mnade omsinnm expenditure of Rs, 106 million on new plant & machinery during the year

HHI=-24000 1




Table 4.04

LINKAGES®
Institution ICRISAT ICGERB
Linkages with Indllan Forelgn Indlinn Foreign

*Government v v v v
*Private Organisation ¥ v ¥ v
*University o 4 v v
*Mon Governmental Organisation o 4 . :
*R&D Laboratory L o v v
*Any other (PL specify) ' i

OBSERVATIONS :

ICRISAT & ICGEB both have linkages with Indian & Foreign Government, Private Organisations,
Universities and R&D Laboratories, In addition, ICRISAT also have linkages with Non Governmental

Organisations.

# Other Research Institutions, Systems, Centres and Farmers etc

Table 4.05
*TYPE OF RESEARCH -TIME & RESOURCES (PERCENTAGE BASIS)
Category ICRISAT ICGEB
Time | Resources Time Resources

Basic Research - - 50,00 52.00
Applied Rescarch 25.00 25.00 50.00 48.00
Experimental Developmdnil 60,00 G0, (1)
Consultancy 10.00 10,00
Other Activities 5.00 5.00
Tatal 100, 04 100,00 100.00 104,00
OBSERVATION ;

Maximum time & resources 60% & 60% respectively are devoted by ICRISAT on Experimental
and ICGEB maximum time & resouces 50%

Development

* Please refer page 51, 52 vol | for definitions

Ly
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Table 4.08

FULL TIME MANPOWER EMPLOYED AS ON IS5T APRIL 2002

{Nunther)
5. Nuo. | Institution Total Personnel employed in
Empiloyees R&D | Auxillinry |[Administrative
Activities | Activities | Activities
l ICRISAT 317 A7 (6 B9y BET¥ (53 45] 213* (39.66)
2 ICGER 192 935 (49.48) | 46 (23.96) | 51 (26.56)
Tatul 724 132 (18.11))333 (45.68)) 264 (36.21)

Mote - figure in brackets indicale activity-wise employees as a percentage of wial employees,

OBSERVATION :

Total Manpower employed by both the institutions 15 729, out of whicli 18% are emploved in R&D activines.

* High numbers of personnel under auxilliary and adnunistrative activities is due to large number of field
personnel assisting the R&D personnel working im the laboratory of ICRISAT.

Table 4.00
TOTAL NUMBER OF EMPLOYEES ON THE PAY ROLL OF THE INSTITUTION AS ON Ist APRIL 2002
(GENDERWISE)
{(Number)
Sr. | Institution Maule Female Crrand Total
Mo, Indian Foreign Total Indian Foreign Total
I ICERISAT 487 & 495 kLY i 47 537
2 |ICGEB 110 5 |15 76 1 77 192
Totul s07 13 610 (83.68) 115 4 119 (16.32)] 729 (1040)
Mote : higure in brackets indicale %ape share of male & lemale oul ol totul employees.
OBSERVATION :
Total Manpower emploved in both the institutions is 729, out of which 16% are female employees.
Tahle 4.10
FULL TIME MANPOWER EMPLOYED FOR R&D ACTIVITIES AS ON 1st APRIL 2002
(GENDERWISE)
{Nemiher)
Sr. | Institution Male Female ‘lﬁr:md Tatal
M, Indian | Foreign Total Tndian Foreign Total
| ICRISAT 2h ] 2 2 3 3 17
2 |ICGEB 4 5 64 25 | 26 93
Total 1] 1i 101 (76.52) 27 4 31 (23.48) | 132 (100)

Mirte - ligure m brockets mdicute Wage share of male & female oul of total R&D employees
OBSERVATION :

Out of total 132 employees engaped in R&D activities alone, 23% are female emplovees.

GENERAL OBSERVATION APPLICABLE FOR TABLE NO. 4,08, 4.09 & 4.10:

Mo consistemt trend can be established between the two mstitations because of varied nature of their R&D
activities
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Table 4.11

ACADEMIC BACKGROUND OF FULL TIME PERSONNEL EMPLOYED IN R&D ACTIVITIES
AS ON 1st APRIL 2002

{Number)
Sr. Mo, Institution Matural Sc Agri Sc Engg & TechMedical SPharma Sdocial §
M F M F M F M F M F M F Total
1 |ICRISAT Ph. D, 29 4 1 34
Post Graduate 1 1
Graduate 2 2
Diploma 0
Others 0
Taotal i1 4 a7
1 |ICGEB Fh. D. 29 121 30
Post Graduate 26 9 i5
Graduate 10 10
Diploma V]
Others ]
Total 635 30 95
G. Total (1+2+34+445+6+T7+8) 32 4 65 30 1 132
Table 4.12

LEVEL-WISE ACADEMIC BACKGROUND OF FULL TIME PERSONNEL EMPLOYED
IN R&D ACTIVITIES AS ON Ist APRIL 2002

- {Nuemiber)

Sr. No.| Institution Ph. D, Post Graduate Graduate Diploma Others |Total

I |ICRISAT 34 I 2 37

¢ |ICGEB 50 35 10 95

[ Total 84 36 12 0 0 132
OBSERVATION :

ICGEB employs maximum PlD's 50
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Table 4.13
GROSS TURNOVER (GTO) PER EMPLOYEE
AS ON 1st APRIL 2002

S, Institution Z001-2002
M. Gross Turnover Total Employees
R Million) (Ners )
I ICRISAT L6 537 (1.8%)
2 (ICGEB 425 192:(2.21)
Tutal 1441 729 (1.98)

Mt Fipgure i brockets indicale GTO per emplioyes
OBSERVATION :

ICGEB has waximonm GTO f employee (2).
Table 4.14
GROSE TURNOVER (GTO) PER R&D EMPLOYEE
AS ON 1st APRIL 2002

Sr. Institution MU -2
Mo, Gross Turnover R&D Employecs
(s, Million) e, )
| [ICRISAT Lib14 37 (27.46)
2 ICGER 425 95 (4.47)
Total 1441 132 (10.92)

Meste * ligore in beackets mdicate GO per RED emnplioye:
OBSERVATION :

ICRISAT has muximnm GTO | R&D employee (27)

Talle 4,15

R&D EXPENDITURE PER R&D EMPLOYEE

AS ON Ist APRIL 2002

N Instituiion 2000 1-24002
Mo R&D Expemditure | R&D Employees
{(fes. Million) {Naix )
I ICRISAT 101563 17 (27.45)
2 |ICGER 63.75 D5 (06T
Total 1079.38 132 (R.IR)

Mot figue i bruckets ndicite R&DD Expenditure per RED cmyployes

OBSERVATION :

ICRISAT has maximum R&D Expenditure / R&D employec
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Table 4.16

PATENTS
Sr. | Institution 19499-200H) 2000-20411 20071-2002
Nu, Applied Awarded Applied Awarded Applicd Awarded
Indian Foreign [Indian  |[Foreign Imli:-ufFurcign Indian | Forcig| Indian _|Foreig| India Foreign
| |[ICRISAT
1 |ICGEB 4 Y 1 4 . 5
Total 4 b il 1 i { 4 " 5 [l 1l i
OBSERVATION :

ICGEE developed maximum patents 32, whereas ICRISAT developed no patent during the period of study

Tahle 4.17
R&D EXPENDITURE PER PATENT

Sr. | Imsitution 1999-2001) 2000-2001 2001-2002
N, R&D Pateni R&D Pateni R&D Patent
Expenditure Expenditure Expenditure
(R wrmillion) | Numberst | (R inmillion)  |(Numbers)]  (Re inmillion) | (Mumbees)
| [ICRISAT 1178.8% NIL. 115938 NIL 10135.63 NIL
2 |ICGEB 750 |14 ((h53) 4875 |13 (3.758) 63.75 |5(12.75)
Mote - figure in hrackets indiesle R& D expendiiure per patent
OBSERVATION :
ICGEB has spent maximum R&D expenditure in Rs. million /patent (13).
Tahle 4.18
NEW DEVELOPMENTS
(Marmdsar)
Sr. | lnstitution 1999-2000 2000-2001 2001-2002 Total Total
MNuo. PruductProcess (es] Product (s} rocess (eslroduct (Process (e Prodoct (3) Frocess (es)
1 |ICRISAT 1 1 1 1 ] 1 3 3
2 |ICGEB 1 ] f
[ Total 1 2 1 1 1 6 3 9
OBSERVATION :

Total 3 products and 3 processes developed by ICRISAT and 6 processes developed by ICGEB.

However ICGER developed no nroduct durine the neriod of stady.
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Table 4.22

MAJOR USE OF R&D OUTPUT

Area

ICRISAT ICGEB

|. Theoretical Application
2. Commercial & Marketing
3. Defence purposes

4. Further R&D

5. Consultancy

6. Creativity & Innovative ldeas
7. Software Development

8. opening up a now area

9. Analytical development
10. Technology upgradation
11. Industrial application
12, Societal application

13. any other application

OBSERVATION :

"Technology Upgradarion™ has been found to be the major use of R&D output by both the

institutions.
Table 4.23
SOURCE OF INNOVATION
Institutions Crucial In house [Cut sourced] Snles &]Production| Management | Competitors | Customers | Supplicrs| Trade | Internet
R&D AL Mktg, Shows | Access

ICRISAT Crucial ¥ % v v
ICGEB Crucial v v v
OBSERVATION ;

Both institutions have identified "fr-House R&D' & "Cusiomer' as the crucial source of innovation.
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Table 5.01
RESPONSE PROFILE

r. No Name of Centre Surveved Response
1 |International Developmeni Research v
Centre (Canada} (IDRC)
2 |Indo-French Centre for the Promotion v
of Advanced Research (IFCPAR)
3 |Indian Council of Medical Research Not
Responded|
4 |World Health Organization Mot
Responded|
OBSERVATION :
Response from Centres 50%.
Table 5.02
MAIN FIELDS OF OPERATIONS
Sr. No Centre Agriculture| Bio-Tech | Chemical | LT. [Pharmaecutical NCES | Others
1 |IDRC v v v v
1 |IFCPAR v ¥ v ¥ i v
Taotal 1 2 1 2 1 2 1
OBSERVATION :

Both centres support R&D in Bio-Tech.,, Information Technology (IT) and Non Conventional Energy Sources
(NCES) sectors. In addition, IDRC supports R&D in Agriculture and IFCPAR supports R&D in Chemical,

Pharmaceutical sectors as well.
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GROSS FUNDS PROVIDED FOR R&D ACTIVITIES

Table 5.03

(IN RUPEES MILLIONS)
r. N{ Centre | 1999-2000]2000-2001[2001-2002
1 |IDRC 53.00 17.00 18.00
2 [IFCPAR| 89.00 58,00 89.00
Total 142.00 | 10500 | 107.00
Gross Funds
w
oo go e o
= L
E 50
E i L]
- S g
1 2 3 \
|——IDRC |
Centre Name —%—IFCPAR |
OBSERVATION : ———

IFCPAR has reported maximum gross funds provided for R&D sctivities, (ollowed by IDRC during the period
of study. The gross funds provided by IDRC to Institutes and NGO's whereas IFCPAR provided all the gross funds only
to Institutes during the period of study, Funding from DRC had downward trend from 19949-2000 to 2000-2001 and in
20001-2002 they maintained the 2000-2001 level. [FCPAR muintained same level during the period of study,

Table 5.04

LINKAGES
sr.| . Government Pvi. Organisation | University NGO  R&D Laborstor] Any other |
No.| ™ [ ladian  Forclgn | Indisn Foreign| Indian Forciga|lndian Foreign| Indlan Forelgn fndianForeign
1 [IDRC 3 v
1 [IFCPAR L4 ¥ < ¥ J + * «

Total 1 2 1 1|1 1 (i

OBSERVATIONS :

Both centres have linkages with Foreign Government.

IDRC has linkages with Indian NGOs whereas [FCPAR has linkages with Indian Government, Indian & Foreign
Universities, R&D Laboratories and other Industries as well.
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Centre
Nuamre

Sr.  Name af the Grganiml;i';;m
N,

Table 5.05

ORGANISATION-WISE FUNDING DURING 19949-2000

International Development Research Centre (IDRC)

=1 O e b

10

i1

12.

Foundation for Revitalisation of Local Health Traditions /
Centre for Science and Environment

Socicty for Himalayan Environmental Research (SHER), Dehmdun

Mational Council for Applied Economic Besearch, New Delhi
Indian Institute of Forest Management, Bhopal, M.P,

Child and Social Welfare Society

People's Clinic Trust, Chittor, Andhra Pradesh

Intemational Institute for Rural Reconstruction;
[RDC in-house Project = RAF Delhi

[UCN — The World Conservation Union, RAF = Delhi
Academy of Development Science

UTTHAN = Centre for Sustamable Development
and Poverty, Allahanad

[DRC In-House Project — RAF
Tata Encrgy Rescarch Institute, New Delhi

Total

Amgant ﬁmﬂ':!d
in Rs. Million

2005

1.14

14 84

1.25
0.94
1.35
1.70

(.55
1.03
0.85

48

240

51.58

Indo-French Centre for the Promotion of Advanced Research (IFCPAR)

[
2,
3
4,
3,

{y

1,
11

12

13,
14
15.
16,
17.
18,
19
20,
21
22,
23.
24

Melhta Research Institute of Mathewatics & Mathematical Physics
Madras Christian College, Chennai
Mational Chemical Laboratory, Pune
All India Institute of Medical Sciences, New Delhi
Institute of Plasma Research, Gandhinagar
Inter University Centre for Astronomy & Astrophysics, Pune
Indian Association for the Cultivation of Science, Kolkata
Tata Institute of Fundamental Research, Mumbai
Mational Chemical Laboratory, Pune
University of Pune, Pune
National Acrospace Laboratories, Bangalore
Mational Chemical Laboratories, Pune
Mational Physical Laboratorics, New Dellu
Indian Institute of Technology, Kanpur
G.H Patel Institute of Material Sciences, Vallab Vidyanagar
Bhavonagar University, Bhavnagar
Mational Centre for Basic Sciences, Kolkata
Insiiute of Physics, Bhubaneshwar
Indian Institute of Science, Bangalore
Tat Institute of Fundamental Research, Mumbai
Chennai Mathematical Institute, Chennai
School of Life Sciences, Devi Ahilva University
University of Delha, Delhi
Tata Institute of Fundamental Research, Mumbai
42

(.50
0.68
084
291
2.00
224
1.70
.60
1.84
(72
1.67
1.43
2.1
1.62
1.71
0.33
1.15
1.62
0.26
047
0.43
1.91
0.98
1.03

Vear nf 3
Frandi fng

15999-20010

1999-2000
1999-2000
1999-2000
19949-2000
1999-2000
19992000

1999-2100
19992000
1999-20040

19992000
19992000

FS9Y-2 000
[ 999-2001)
1999-200()
19992000}
1999-2000
19992001
19992010
1999-2(HH)
19992000
1999-20014)
19992000
1999-2000
159492000
9942000
1999-2000
19992000
19992000
1994%-2000
19992000
199920
159992000
19992000
19949-2000
19992000



26,
27.
28.
29.
a0,
3L

32

33.
34
a5,

L[
3T

18,
in,
44,
41.
42,
43,
44

45

46.

47

48
49,

50
51
52

5%
54,

55
56

57
38

54
60
6]
¥

63,

64

65,

Ol
67

08,
69,
0.
7l.

Indian Institute of Technology, Kanput

Indian Institute of Technology, Kanpur

Natonal Chemical Laboratones, Pune

[nelian Institute of Sciences, Bangalore

Tata Research Development & Design Centre, Pune
University of Hyderabad, Hyderabad

Mational Chemical Laboratories, Pune

Induan Institute of Sciences, Bangalore

Indian Statistical Institute, Kolkata

All India Institute of Medical Sciences, New Delhi
Indian Institute of Technology, New Delhi

Bose Institute, Kolkata |

Tata Institute of Fundamental Research Pune
Tata Institute of Fundamental Research, Mumbai
Indian Institute of Technology, New Delhi
Mational Chemical Laboratories, Pune

Tata Institute of Fundamental Research, Mumbai
National Institute of Oceanography, Goa

Tata Institute of Fundamental Research, Mumbai
Indian Institute of Sciences, Bangalore

Tata Institute of Fundamental Research, Mumbai
King George's Medical College. Lucknow
Banarns Hindu University, Varanasi

Thapar Institute of Engineening & Technology, Patiala
Madras Cliristian College, Chennai

University of Agvicultural Sciences, Bangalore
Tumour Biochem Cancer Institute, Chennai
Madurai Kamraj University, Madurai

Central Coffee Hesearch Instinute, Chicamanglour
WNCCS, Punc

Inter University Center for Astronomy & Astrophysics, Pune

Indian [nstitute of Technology, Wew Delhi
University of Pune, Pune

Astronomy & Astrophysics Physical Research Lab,, Ahmedabad

Indira Gandhi Centre for Atomic Research, Kalapakkam
Indian Asseciation of the Cultivation of Science, Jadavpur

Tata Institute of Fundamental Rescarch, Mumbai
Punjab Agricaltural University, Ludhiana

Mational Chemical Laboratories, Pune

Mational Chemical Laboratories, Pune

Mational Institute of Oceanography, Goa

Indian Institute of Technology, Mumbai

Centm! Glass & Ceramic Rescarch nstitute, Kolkata
Tata Energy Research Institute; New Delhi

Mational Geophysical Research Institute, Hyderabad

Indian Institute of Sciences, Bangalore & TIFR, Mumbai

Devi Ahilya University, Indore
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Taotal

.30
2.08
1.87
1.83
2.13
1.14
1.45
0,64
2.06
2.14
1.76
2.01
1.35
0.31
118
2.41
1.29
1.23
0.18
0.07
0.13
1.53
1.68
1.53
0,61
|40
1.84
(L89
.11
016
0.6l
1.25
1.34
0.74
024
.88
0.004
.11
1.70
1.13
0.91
0.96
1.41
1.11
0,82
0.03
2.54

89,074
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14999200
194949-2000
1999-2000
1999-20000
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194992000
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19992000
19992000
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1999-2000
1999-2000
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1999-2000
19949-2000
1999-2000
19992000
1999-2000
19992000
1909-2000
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1999-2000
19499-2000
1999-2000
19992000
19992000
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1999-2000
L909-2000
19949-2000
19992000
195492000
199492000
1999-2000
1999-2000
1990-2001)
F994-2000
199%-2000
1999-2000
19499-2000
1999-2000
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Table 5.06

ORGANISATION-WISE FUNDING DURING 2u00-2001

Ameount Funded
in Rz, Millian

International Development Research Centre (IDRC)

IDRC In-House Project - RAF
Institute of Development Studies, Jaipur

Indian Institute of Management, Society for Research and

.52
864
720

Initiatives for Sustainable Technologies and Institutions (SRISTI)

Tatal

16.66

Indo-French Centre for the Promotion of Advanced Research (IFCPAR)

14

21,
23

23

24,
25,
plid
27.
28,

29

(i3
31
31,
i3,
34,
33,

Indian Statistical Institute, Kolkata
All India Institute of Medical Sciences, New Delld
Indian Institute of Technology, New Delhi
Bose Instituie, Kolkata
Tata Institute of Fundamental Rescarch, Punc
Tata Insttute of Fundamental Research, Mumbai
Indian Institute of Technology, New Delhi
Mational Chemical Laboratories, Mew Delhi
Tata Institute of Fondamental Research, Mumbai
Mational Instite of Cceanography, Goa
Tats Institute of Fundamental Research, Mumbai
Chennai Mathematical Institute, Chennai
Iru:liag Institute of Sciences, Bangalore
Tata Institute of Fundamental Research, Mumbai
School of Life Science, Devi Alilya University, Indore
Indian Institute of Technology, Kanpur
Tata Research Development & Design Centre, Pune
Indian Institute of Technology, Kanpur
Umiversity of Hyderabad, Hyderabad
Mational Chemical Laboratories, Pune
Indian lustitute of Science, Bangalore
Unuversity of Dellu, Delhi
Mational Chemical Laboratory, Pune
Indian lnstitute of Sciences, Bangalore
Tata Tnstitute of Fundamenial Research, Mumbai
[ndian Institute of Sciences, Bangalore
Institute of Mathematical Science, Chennai
Tata Institute of Fundamental Researel, Mumbai
King George's Medical College, Lucknow
Banurs Hindu University, Varanasi
Tliapar Institule of Engineering & Technology, Patiala
iadras Christian College, Chennat
University of Agncullural Sciences, Bangalore
Tumour Biochem Cancer Institute, Chennai
Madurai Kamraj University, Madura
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2.06
214
1.76
20
135
031
L18
241
1.29
123
0.52
.04
0.02
0615
191
0.52
1.95
.4
(.66
1.7%
148
0,98
1.71
1,83
0.18
0,09
(.09
0.19
.67
1.6%
.53
1.04
1.51
1.84
1.53

Veur af
Funding

200002603
20002001
2002001

2000-2001
2000-200]
2000-2001
2000-2001
2000-200]
2000-2001
2000-2001
2000-2001
2000-200
H-2001
2000-2001
20063-20013]
2000-2001
2000-20001
2000-2001
2000-2001
2000-2001
2000-2001
00200
2000-20011
M00-2001
2000-2001]
2000-2001
2000-2001
2000-2001
2000-2001
200020011
20002001
2000-2000]
2000-2001
20002001
2000-2001
2000-2001
2000-2001
2000-2001



36,

37
i8
34
40
41

42,
43
&4
45,
4d.
47
4%,
49,
50,
5l
32.
53,

54

55.
56,
57
58,
39,
O,
Gl.
62
a3,
64,
65,
30,
067,
(8,
i1,
70,
Tl
72,
73,
T4,
75,
T6.
1.
T8,

Central Coffee Research Institute, Chicamanglour

NCCS, Pune

School of Life Sciences, Hyderabad

Bose Institute, Kolkata

Indian Institute of Sciences, Bangalore

Central Drug Research Institule, Lucknow

Tata Institute of Fundamential Research, Mumbai

Centre for Cellular & Molecular Biology, Hyderabad
Institute of Pathology, New Delhi

Central Drug Research Institute, Lucknow

Christian Medical College, Vellore

Inter University Cender for Astronomy & Astroplysics, Pune
Indian Institute of Technology, New Delhi

University of Pune, Pune

Astronomy & Astrophysics Physical Research Lab., Ahmedabad
Indira Gandhi Centre for Atomic Research, Kalapakkam
Indian Association of the Caltivation of Science, Jadavpur
Tata Institute of Fundamental Research, Mumbai

Inter University Center for Astronomy & Astrophysics, Pune
Indian Institute of Sciences, Bangalore

UP State Observation, Manital

Pungab Agricaltural University, Ludhiana

Mational Chemical Laboratories, Pune

Mational Chemical Laboratories, Pune

Mational Chemical Laboratories, Pune

Regional Research Lab,, Thirovananthpuram

Indian Institate of Chemical Technology, Hyderabad
Indian Institute of Chemical Technology, Hyderabad
National Chemical Laboratories, Pune

NMational Institute of Oceanography, Goa

Indian Institute of Technology, New Delhi

Bangalore University, Bangalore

Indian Institute of Technology, Mumbai

Central Glass & Ceramic Research Institute, Kolkata

LL Nehru Aluminum Research Devp. & Design Centre, Nagpur
Indian Institute of Technology, Mumbai

Institute of Armament Technology, Pune

Bhaba Atomic Research Institute, Mumbai

Tata Energy Research Institute, New Delhi

University Depit. Of Chemical Technology, Mumbai
Mational Geophysical Research Institule, Hyderabad
University of Kalyanai, Kalyani

Indian Institute of Sciences, Bangalore & TIFR, Mumbai

Tatal
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L.49
1.21
133
0.997
220
1.17
037
.80
080
0.30
0.32
0,66
1.25
134
1.48
.12
2.11
002
0.12
0.66
0.16
1.11
L70
1L.69
0.74
.16
1.80
1.60
1.40
0.91
0.60
0.98
0,96
1.54
0.96
042
0.78
0.72
1.89
1.46
1.23
L6
0.10

87.502

20002001
20002001
2000-2001
2000-2001
2000-2001
2000-2001
2000-2001
2000-2001
2000-2001
2000-2001]
2000-2001
2000-2001
2000-20011
2000-2001
2000-2001
2000-2001
2000-200]
2000-2001]
2000-2001
2000-2001
2000-200]
2000-26001
2000-2001
2000-2001]
2000-2001
20010-2001
2000-2001
2000-2001
2000-2001
2000-2001
2000-2001
2000-2001
2000-2001
2000-2001
20002001
20002001
20002001
2000-2001
2000-2001
2000-2001
2000-2001
2000-2001
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ORGANISATION-WISE FUNDING DURING 2001-2002

Centre  Sr. Name of the Organisation
Name N,

International Development Research Centre (IDRC)

l CREDEF

2 Arya Vaid Sala (AVE)

i WEPED, POU

4 [DRC In-House Project—RAF / National Botanical
Research Instituic

Amount Funded  Year of

m .!11. Mi{l'iﬂn

5 South Asia Network for Food Ecolopy and Culture (SANFEC)

Total

1.70
L1
13.24
.36

1.60

15.00

Indo-French Centre for the Promotion of Advanced Research (IFCPAR)

Indian Staustical Institute, Kolkata

l

.= All India Institute of Medical Sciences, New Delhi
3. Indian [nstitule of Technology, New Delhi

4. Bose Institue, Kolkata

5. Tata [nstitute of Fundamental Rescarch, Pune

6. Tata Institute of Fundamental Research, Mumbai
2 Indian Institute of Technology, Mew Delhi

# MWational Chemical Laboratories, Pune

4 Tata Institute of Fundamental Research, Mumbai
10, Mational Institute of Oczanography, Goa

11.  Tata Institute of Fundamental Reszarch, Mumbai
12, Indian Institule of Sciences, Bangalore

13, Indian Statistical Institute, New Delhi

14 Tata Institute of Fundamental Research, Mumbai
15, Indian Statistical Institule, Bangalore

16 Institute of Mathematical Science, Chennai

17 Tata Institate of Fundamental Research, Mumbai
18,  King George's Medical College, Lucknow

19,  Banaras Hindu University, Varanasi

20 Thapar Institute of Engineering & Technology, Patiala
21, Madras Christian College, Chenna

22, University of Apgricultural Sciences, Bangalore

23, Tumour Biochem Cancer Institute, Chennai

24,  Madurai Kamraj University, Madurai

25,  Centmal Coffee Research Institute, Chicamanglour
26, NCCS, Punc

27, School of Life Sciences, Hyderabad

28,  Bose Instituie, Kolkata

29.  Indian Institute of Sciences, Bangalore

10.  CDRI, Lucknow

31.  Tata Institote of Fundamental Research, Mumbai

32.  Centre for Cellular & Molecular Biology, Hyderabad

46

1.71
1.25
0.56
1.70
1.13
.26
IR
L.ow
0.21
1.23
018
0.09
1.07
(.02
0.05
13
0.19
167
1.68
1.53
1.0
1.51
1.84
1.53
1.49
1.21
1.33
0,997
2.40
1.4]
0.84
1.96

Funding

2001-2002
2001-2002
2001-2002
203 1-2002

2001-2002

2001-2002
20012002
2001-2002
2001-2002
2001-20412
2001-2002
20011 -20:12
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
20001-2002
2001=2002
2001-2002
2001-2002
2001-2002
200 -2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
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33.
34

i3

36.
37
38

35,
40,
41
42.
43,
44,
45,
4.

47.
a8.

44,
50

51

52
53
54
55

56.
57.
38,
59.
60,
61,
62,
63.
4.
G5,

66
67

(1.8

9
70,

71.
72.
73.
T4,
75.
76.
7.
78.
79.

Bl

Listiute of Pathology, New Delln

CDERI. Lucknow

Christian Medical College, Vellore

Sri Ramchander Medical College & Research Institute, Chennat
Indian Institute of Sciences, Bangalore

Inter University Center for Astronomy & Astrophysics, Pune
Indian Institute of Technology, New Delhi

University of Pune, Punc

Astronomy & Astrophysics Physical Rescarch Lab., Ahmedabad
Indira Gandhi Centre for Atomic Research, Kalapakkam
Indian Association of the Cultivation of Science, Jadavpur
Tata Institute of Fundamental Research, Mumbai

Inter University Center for Astronomy & Astrophysics, Pune
Condensed Martter Physics Research Centre, Kolkata

Indian Institute of Sciences, Bangalore

Indian Institute of Sciences, Bangalore

UP State Observation, Nanital

Centre for Theoretical Studies, 115, Bangalore

Saha Institute of Nuclear Physics, Kolkata

Indian Iustitute of Astrophysics, Bangalore

Centre for Advanced Technology, Indore

Punjab Agricultural University, Ludhiana

Mational Chemical Laboratories, Pune

Mational Chemical Laboratories, Pune

National Chemical Laboratories, Pune

Regional Research Lab., Thirovananthpuram

Indian Institute of Chemical Technology, Hyderabad

Indian Institute of Chemical Technology, Hyderabad
Mational Chemical Laboratories, Pune

Indian Institute of Sciences, Bangalore

National Chemical Laboratories, Pune

National Institute of Oceanography, Goa

Indian Institute of Technology, New Delhi

Bangalore University, Bangalore

Indian [nstitute of Trepical Meterology, Pune

Indian Institute of Technology, Mumbai

Central Glass & Ceramic Research Institute, Kolkata

J L. Mehru Aluminum Research Devp. & Design Centre, Nagpur
Indian Institute of Technology, Mumbai

Institute of Armament Technology, Pune

BARC, Mumbai

National Chemical Laboratories, Pung

Tata Encrgy Research Institute, New Dellu

University Deptt. OF Chemical Technology, Mumbai

Centre for Cellular & Molecular Biology, Hyderabad
Mational Geophysical Research Institute, Hyderabad
University of Kalyanai, Kalyani

Agquatic Toxicology Centre, Industrial Toxicology Research
Centre, Lucknow

Indian Institule of Sciences, Bangalore & TIFR, Mumbai

Total

47

(.96
.40
1.94
085
0.58
.66
1.25
1.34
1.48
1.12
211
0.02
0.13
0.37
1.17
1.98
0.94
0.035
089
0.72
0.07
1.11
1.70
1.69
0.74
1.99
180
2.10
1.87
0.28
0.05
0.91
1.03
1.06
1.07
0.96
1.54
1.64
0.72
1.04
.86
1.03
1.89
L46
1.34
1.23
]
0.81

88,932

2001 -2002
2001 -2002
2001 -2002
20012002
2001-2002
2001 -2002
212002
20001-2002
20001 -2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001 -2002
2001-2002
2001-2002
2001=2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
2001-2002
200 1-2002
2001 -2002
2001 -2002
2001-2002
2001-2002

2001-2002
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SUMMARY

Dunng the last decade from 1990 onwards, the process of liberalization, privatization and
globalization (LPG) of Indian ecomomy started. The process resulted in many
Multinationals setting up their operations in India. Some of the pioneer global
corporations have set up their R&D operations in India to take advantage of availability
of low cost human resources including technical trained manpower and a well developed
infrastructure. Due to the entry of global multinationals, there has been an upward thrust
in R&D activities in India in various sectors. In fact, many MNCs are making India as a
R&D hub.

In view of above scenario, National Science and Technology Management Information
System (NSTMIS), Department of Science and Technology, Government of India
entrusted NAFEN to undertake a study entitled “Study on status of foreign
participation in R&D actlivities of selected organisations in India”. The man
objectives of the study are as follows

- To study characteristics of R&D activities of select international organisations
operating in India in identified sectors, other than those covered under the R&D
statistics database of government of India

— To analyse the latest scenano and to quantify input / output R&D resources in
terms of manpower, finance, infrastructure, patents, licensing, technology
transfer, know how of products / systems / processes / software programs etc.

-- 73 organisations in the manufacturing segment, 2 in the institutional segment and
2 centres responded and furnished data as per a pre-designed questionnaire and
discussions during visits for data collection; against 95 surveyed in manufacturing
segment, 2 in institutional segment and 4 centres,

NATIONAL R&D SCENERIO

At the national level, total investment on R&D activities attained a level of
Rs. 12901540 million in 1998-99, Out of the total expenditure incurred, 89 4% came
from Central Government and 10.6% from the State Govemnment. Nearly 3.08 lac
personnel (including 3% female employees) were employed in R&D establishments in
the country, out of which, 31% were performing R&D activities. 1800 patents were
sealed duning the year 1998-99, out of which 645 (36%) were Indian patents.

PRESENT R&D STUDY

Since this particular R&D study refers to the period from 1999-2000 onwards, and is
limited to the eight identified sectors, it is not possible to compare the data of this study
with the national scenario. Following are the major findings of the study, segment - wise
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A. Manufacturing Segment @

It 15 observed from the R&D study that for all the eight sectors taken together, the Gross
Turnover increased from Rs. million 240533 in 1999-2000 to Rs. million 328957 in
2001-2002 1.e. an increase of 37% during the penod of the study (1999-2002). As
compared with 2000-2001, the increase in 2001-2002 is appox. 10%. As on 1" April
2002, total manpower employed by 8 sectors is 55094 (including 27% female), out of
which 8537 working for R&D activities alone (including 33% female). The total R&D
expenditure for all the eight sectors taken together increased from Rs. 2325 million in
1999-2000 to Rs. 7934 million in 2001-2002 i.e. an increase of 241% dunng the period
of study (More than double). Total 465 patents were sealed during the period of study
(1999-2002) out of which 455 (98%) were Indian patents. Total 177 papers published in
journals, papers published in conferences / seminars / symposia and 388 technical reports
published by 8 sectors during the period of study (1999-2002)

B. Institutional Sepment :

It is observed from the R&D study that for both the institutions taken together the gross
turnover over increased from Rs. Million 1204 in 1999-2000 to Rs. Million 1441 in 2001-
2002 1e an increase of 20% during the period of study (1999-2002) However as
regards, R&D expenditure, there is decrease from Rs. 1186 million in the year 1999-2000
to Rs, 1079 million in the year 2001-2002 1.e. an decrease of 10% approximately. As on
1" April 2002, total manpower employed by 2 institutions is 729 (including 16% female)
out of which 132 working for R&D activities alone (including 23% female), Total 32
patents were sealed dunng the period of study (1999-2002) out of which 13 (41%) were
Indian patents by ICGEB (ICRISAT — Nil patent), Total 1149 papers published in
journals, 1324 papers published in conferences / seminars / and symposia and 131
technical reports published during the period of study (1999-2002) by both the
mstitutions (except ICGEB - Nil contribution in technical report).

C. Centres :

It 15 abserved that funding for both the centres taken together, has decreased from Rs. 142
million mn the year 1999-2000 to Rs. 107 million in the year 2001-2002 i.e. a decrease of
25% durning the period of study (1999-2002). Total 36 patents were sealed by IFCPAR
out of which 18 (50%) were Indian (IDRC — Nil patent) during the period of study (1999-
2002). Simularly 285 papers published in journals by both the centres and 130 papers
published in conferences/seminars/symposia by IFCPAR (IDRC-Nil contribution). No
technical report published by any centre.



TERMINOLOGIS USED

Applied Research:

Applied Research may be defined as any original investigation undertaken in order to acquire
new knowledge. It is, however, directed primarnly towards a specific practical aim or objective.

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.

Expérimental 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
substaintially those already produced or installed..

Foreign Collaborating Organisation (FCO):

Any organisation from abroad having tie up with an Indian organisation for mutual business
purposes.

Foreigner or NRI Owned :

A company owned by a foreign national (not of Indian Origin) or a company owned by an NRI
ie. an Indian citizen who stays abroad for employment or for carrying on any business or
vocation or for any other purpose in circumstances indicating an indefinite period of stay outside
India.

Institution:

An organization founded and united for a specific purpose

Joint Venture :

Co-operation of two or more individuals or enterprises in a spectfic business enterprise, rather
than in a continuing relationship as in a partnership.

Laboratory :
A work place for the conduct of scientific research.
Linkages :

Relationships technical or financial,
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NGO (Non Governmental Organisation) :

NGOs include groups and institutions that are entirely or largely independent of government and
that have primarily humanitarian or cooperative rather than commercial objectives. They are
private agencies. NGOs include charitable and religious associations that mobilize private funds
for development, distribute food and family planning services and promote commumnity
organization. They also include independent cooperatives, community associations, women's
groups and pastoral associations. Citizen groups that raise awareness and influence policy are
also NGOs.

Other Activities:

Other activities would include R&D for consultancy etc.

Resource :

Resources include financial resources and %age devoted to each area of research.

Subsidiary :

A company that 1s completely controlled by another company

Time :

Yeage of time devoted to each area of research.
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Following are the observations and findings of the Prafect Investigator (P.L):

This is a study covering select organisations & select sectors. Therefore, no generalisation
should be made on the overall situation.

Centre for Momtonng of Indian Economy (CMIE) has developed a data base of manufacturing
organisations totaling to approximately 8000 orgamisations as on 30th October 2003, out
of which 145 organisations have more than 50% foreign equity holding. It is observed that
for the eight identified sectors, 60 organisations as per CMIE database are still to be covered
for R&D activities in India with foreign participation (please refer table attached - Page 54)

Apart from 60 manufacturing organisations referred above for the 8 identified sectors, there
are 39 organisations (with more than 50% foreign equity) operative in other sectors hke
Consumer Durables, AC & Refnigeration sectors etc., which can also be taken up for
exploning their R&D activities, making a total of 99 (60+39) organisations in the manufacturing
segment (please refer table attached - Page 54).

NSTMIS division may kindly like to consider to cover these 99 organisations in phase 11
as a separate study, for explonng further the nature of their R&D activities with foreign
partcipation

.Report has been prepared based on the data received / collected from pnmary & secondary

sources. No separate validation by NAFEN is possible.

Intention of the study is not to have any inter-organisation companisons, In view of this, the
status has been analysed on sectorial basis & overall bases.

There was resistance in most of the cases to furnish the data. Vary intensive follow up was
necessitated through personal visits / phone / fax / email etc.

In many cases, it is seen that organisations may avoid publishing their papers due to their
orgarusational policies.

Certain areas for major use of R&D output were identified. 1t was a multi choice questionnaire.
Based on the data received in this study, in some of the areas, further in depth studies are
required to probe developments in these areas.

Regarding productivity, it may not be proper to compare the productivity of one sector with
another sector due to various reasons like capital employed, nature of manpower employed,
waorking conditions prevailing in an orgamisation and other infrastructural differences.
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Comparison of R&D Organisations Covered in the Study vis-a-vis CMIE Database

(Mumber)
(1 (2) (3) (4) (3) (6) (7) (8)
Sr Sectors Orgayisations Organisationsan | Organisations Balance Crganisations | Onganisations
Mo already surveyed the CMIE COTTION in Organisations dlready which can be
m the R&D database with both R&D covered considered [0y
Study maore than 50% study and DST database a further
(Manufscturing {oreign equity CMIE R&D Study
Segment) {(Manufacturing datalase as Phase [1
Segment)
I Agnriculiure 035 08 - (18 02 06
2 Automolle 14 e - 09 04 05
3 Biotech 11 - 4
4 Chemical 05 A4 - a4 16 i
5 |LT 24 14 - I4 01 13
f MNCES 11 - _ =
7 Pharma 9 0 0 (i) i -

H Power 06 0% a1 (1] (&
Total 05 94 {1} LE A 6l
Other Sectors from CMIE Datahase

Sr. No. Other Sectors included in CMIE Database No. of Organisations in CMIE
Database excluding already covered
. = in DST Database
I CERAMIC 04
2. ENGINEERING 23
Incl AC, Refrigeration and Consumer Durable
3 MARINE 01 o
4 MINING 01
5 STEEL 04
B TEXTILE 04
TOTAL 39




i Annexure — A (55-65) |

.\ STUDY ON STATUS OF
FOREIGN PARTICIPATION IN R&D ACTIVITIES
OF SELECTED ORGANISATIONS IN INDIA

2002-2003

QUESTIONNAIRE

(To be filled in by the organizations directly undertaking R&D activities in India
with foreign participation)

Study Sponsored by:

GOVERNMENT OF INDIA
MINISTRY OF SCIENCE & TECHNOLOGY
DEPARTMENT OF SCIENCE & TECHNOLOGY
NATIONAL SCIENCE & TECHNOLOGY MANAGEMENT
INFORMATION SYSTEM (NSTMIS)
NEW DELHI -110 016 (INDIA)

Please read the instructions before filling the questionnaire

1 The questionnaire contains 9 sections marked A, B, C, D and E

2 Please ensure that the number of characlers/ alphabets-does nol exceed the number of boxes given. Wherever
necessary, abbreviations may be used.
All alphabets should be filed In BLOCK LETTERS.
Please fill complete information for the items applicabie lo your organization, IN CASE EXACT DATA ARE NOT
AVAILABLE, USE ESTIMATES.

5 Please stick to the units in which figures are asked e.g. Rs. Milllon should be given in Rs. Million only and not in
Rs. Thousands or crores. (10 lacs equal to 1 Million)

= Please ensure that last two shaded boxes in each case are filled with numeric value after decimal point
(leaving eside Section —C). Please do not pul decimal in the boxes e.g. Rs. 201.434 millions should be given
after being rounded to two decimal places in the boxes as shown:

’T}i 0 j 201743
And Rs. 201.345 or Rs. 201.436 lakhs Bll.l. Shuuld_ha shown as | ﬁ 02 ﬂ 114l 4
I

The completed Questionnaire should be refurned fo

Dr. P.K. Gupta

Secretary General

National Foundation of Indian Engineers (NAFEN)
New Delhi-110 005 (INDIA)

Phone; +91-11- 2585 3104/ 4212/ 0448, 25740547
Fax: +81-11- 25789349

E-mail: cstnafen@vsnl.com or cstnafen@eth.net
Web: www. nafenindia.com

oy
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SECTION —-A

[

arganisation in India
Location of R&D Unit In India

Year of commencement of
RAD activities in Indla

Category of the organization in India (tick mark [ v | he appropriate

Box{es) agsinst each item -

GENERAL INFORMATION
1 MName of the organization
in Ingla
2 Name of the foreign
collaborating organization
3 Country of arigin of the foreign
collaboration organlzation
4 Marme of the Respondent | |
- | Designation of the
I Respondant
] Communication Address
City
State
Fin Code
FPhone:
Faoc
E-mail
Year of establishment of the

A, | Joint Venlure Campany a
B. | Subsidiery of @ Foreign Company M|
C. | Foreigner or NRI Owned O
D. | Non Govermmental Organization (NGO) | [
E | Laboratory O

g | Any other (Pl specify)

26

# In casa of more than one location in India,
please indicate separataly,




Main field of operations of R&D Agriculture [0 Auomobile [J  Chemical [J Biotech [J 1T O
activities. in india (pl. tick mark v ) Pharmaceutical [J  Power [0  NonConventional Energy Sources  []
% age % age
Internal Funding
a)  From indian
Funding arrangements of RED | oparations " Financial Institutions 0
operations in India {pl. tick mark « ) from India
by  From parant
organization
Any other (pleasa specify)
m Financial Institutions from W
abroad
4 Major Producl{s) Systems! Processas/ -
Software Programmes underaken in your
afganizalion which  bes| describe (ha
objectives of your organization's o
RA&LD actilies
16 Gross Tusnover in Rupees {in miflian) 1906-2000 2000-2001 2001-2002
1§ Expenditure on adverlisomant and new pisnt and machinery for tha whils arganization and RED activitles in Rs. millan
For the whols orgenization (should Include expenditure on RED
activities also) For REC activiios oply
‘Yaar N
Expenditura an Agvertaing Expendilure on new plant & Expendilure on Adveriaing Expandilure on new plant
in Rs. million machinesy in Rs, Millan in Rs. million machinary in s, milian
1884-2000
2000-2001
2001-2002




i

Are you having any linkages with 7 {pl. tick mark + |

Govarnment

Privata Organization

University

RED Laboratory

Any other (Please specify)

O
O
O
Non Govemmental Organization ]
O
O

18

Estimated Percentage of Time & Resources devoted to the following activifies -

W

Areas Time Hesuums'

Basic Ressarch

Applied Research

Experimental Developmant

Consultancy

Other Activilies

| Total (atbec+dee) 100% 100%

DEFINITIONS
1. BASIC RESEARCH
Dasic research may be defined as any experimental or theoretical we= _~-tartakan primarly (o acquire new knowledge of the underlying
foundations of phenomena and ohservabie facts, without any pad S o specific application or use in view.

2. APPLIED RESEARCH
Applled Research may be defined as any original investigation undertaken in order io acquire new knowledge. It s, however, directed
primarily \owards a specific practical aim or objective.

3. EXPERIMENTAL DEVELOPMENT
Experi‘nenlal development may be defined a5 any systemalic work, drawing on existing knowledge gained from research and/ or practical
experence that is direcled to produce new materials, products and devices, 1o install new processes, syslems and services, and o improve
substantially those already produced or installed.

4. OTHER ACTIVITIES

Other activities would include R&D for consultancy etc.

Note: * Time: %age of lime devoted to each area of research,
# Resources: Resources include financial resources & %age devoled to each area of research.
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SECTION-B
INFORMATION ON R&D EXPENDITURE

1. Expendilure on R&D in milllons of Rupaes

— K

Revenus/ Rocurring
Capltal! Non recurring

2000-2001 | | 2001-2002 @

Total oxpanditura

Sources of Funding

a. Indlan origin

- Revanus/ Rocerring
| - Capital! Non recusring
Total Funding (2a)

| b, Forelgn origin

‘ ~ Ravenual Recurring
= Gapitalf Non recuring
i Tolal Funding (2b)

1
|
[ EE A7)

NOTE: Il you have more than one R&D unil In Indla, please fll the above data separataly for each of such R&D unlt by attaching exira sheets.
i@ In the absence of actual expanditure, provide estimated expenditura.

Flease do not put decimal in the boxes e.g. Rs. 201.434 milllons should be glven after being rounded to two decimal

places in the shaded boxes as shown:

And Rs. 201,345 or Rs. 201,436 lakhs stc. Should be shown as olol2T0 1-]

DEFINITIONS
1. REVENUE/ RECURRING EXPENDITURE

Revenus or recurring expendilure includes the cost of wages salarles and sll iabour costs, minor equipment expendabls supplias
oxpanditure on office and fabour supplies, materals, books, journals, rent of bulldings, travel and postal services,

2. CAPITALI NON -RECURRING EXPENDITURE

Expandliure on purchase of major insiallation, machinery and squipmant, land for bullding, new bulldings or large scals improvamants,
madifications and repair to bulldings and fixed installations, land Improvemean! work and other expanditure are Included under capital/
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SECTION-C
INFORMATION ON FULL TIME MANPOWER EMPLOYED

PRERE UINBE ......cocmceenianininnsimnsnusnnnnpusnsssssnsprannnnsanssbnsess sosannsnn
{If you have maore than one RAD unit in india, plsase Al the data sapartaly
for sach of such RAD unlt by atisching axtra sheets)

Giva detalls of persannel emplayed In your organizstion (g on 1" Aol 2002) as bellow :-
8.9, 203 persons should be written as:
0| 20| 3
*Total number of No. of S&T parsonnel Parsannel employed on | | Personnel employed for
(" (my [T V)

Male (M)
woenoign [ | | | | [ | LT[ ]
Faorelgn
Mational
Female (F)
inian orgin L T 1 LT 17 [ | [ ]
Foreign
Mational
vowed | [ [ | | [ [ ] V[ ] [ ] T ]

" This will Include all calegory of parsonnel employed viz. thoss employed In Finance, Production, Marksting, Sales, RAD etc.

. R&D ACTIVITIES

. AUXILIARY ACTIVITIES

DEFINITIONS

Resasrch and axpardmaental developmenl (RED) activitles can be defined as any systemalic and creative work undertaken In onder 1o
ncrease the stook of knowledge and the usa of this knowledge lo devise new applications, RAD activitiea include any one or mom of the

categories or research such as basic research, applled research and axperimental developmant.

. ADMINISTRATIVE ACTIVITIES

Administrative aciivities refer 1o thosa tasks which are clerical, secretarial, and administrative in character. For exampia, parsonnel providing
Barvicas such as securlly, janitoral, and malnienanca can ba classified as administratlve activities.

Auxliiary activitios refer those asks such as maintenance and oparation of spacialized RED {or S4T) equipment and machinery,
materials and squipment and carrying oul axperimants, tests and analysis. For example the activities camied oul by meadical sasistants,
Computar programmers, surveéyors, draughisman, survey interviewers and Invesligators can be classified as auxiilary activities.
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2 mﬂgm&m-cﬂramdunﬂcbﬂﬁmmmdﬂwmﬂmpﬂwmHWHHHHM {as glven In Column (11 ) of Q. 1
sctlon

Quallfication
Field of R&D Ph.D. Post Graduate Graduate Diploma Others Total
M
Natural Sclences F
T
M
Agriculiural E
Sclencas
T
M I
Enginaaring & F ]
Technology
T
M
Medical Sclences F
T
M |
Pharmaceutical F B
Sclencos |
T
M

Soclal Sclances F

M = Mala
F = Femala
T = Total

o
[ -y



SECTION -D

UTILIZATION OF FOREIGN FUNDS (R&D OUTPUT)

(f required, please attach exira shests)

Glve Infarmation on the number of sach lem* completad In year 1889-2000.

Nos,
Sna,
no ltams completed™™ i Pleass indicats broad areas
Indian
Applied
Foreign
g ¥ Fatanis
Indlan
Awardad
Foraign
Sno ltarms complated** Nos. Pleasa Indicate broad areas

New product (3} davelopad

New process (as) developad

Import substitutes developad

Casign prototypes deveiopad

Papars published in Journats

Technical Reporis published

Pepsars publishad in
E;nhmwmm symposia

RA&D parsonnel dapulad for
conferances/ saminars/ symposia
el

R&D personnsl deputed for Tralning
programmes

** Products/ Systams/ Software Programmes
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UTILIZATION OF FOREIGN FUNDS (R&D OUTPUT)

{If required, please attach exira sheets)

2. Give information on the number of each llem* completed in year 2000-2001.

Nos.
Sno. Items completed™ J Feeann Pisasa Indicate broad areas
Indlan
Applied
Farelgn
1. Patents
Awarded
Faraign
Sno Items completed** Nos, Please indicate broad areas

Mew product (s) developed

New process (es) developed

Import substitutes developed

Design prototypes developed

Papers published in Joumnals

Technical Reports publiished

Papers published in
Conferences/seminars/ symposia
aic.

R&D personnel deputed for
conferences/ seminars symposia
elc.

RA&D personnel deputed for Tralning
programmes

** Products/ Systems/ Software Programmes
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3

UTILIZATION OF FOREIGN FUNDS (R&D OUTPUT)
(if required, pleass attach exira sheets)

Give information on the number of each item™ completed in year 2001-2002.

Iterns completed™

Hos.

Indian

Foreign

Pleass Indicate broad arsas

Applied

Indlan

Foreign

Awarded

Sno

items completed™

Plaase indicate broad areas

MNew product (s) daveloped

hew process (es) developed

Import substitutes developed

Design prototypes developed

Papers pubiished in Jourmnats

Technical Reports published

Papers published in
Confarences/seminars/ symposia elc.

RAD personnel deputed for
conferences! seminars! symposla elc.

R&D personnael depuled for Training
programmes

** Products/ Systems/ Sofiware Programmes

fid




SECTION -E

GENERAL
(tick mark « the appropriale Box against each item)
1. Major use of R&D output
Araa {+) | Nos. Araa ) Nos.
For Theoretical application ] For Opening up a new area O
For Commaercial & Marketing | For Analytical development |
Far Defence purposas | For Technalogy upgradation O
Far further R&D M For Industrial application O
For Consultancy O For Societal application O
For Creativily & Innovative Ideas O For any other application® (please specify) a
For Software development O *
2. How valuable are the following for your R&D activities?
Source of Innovation Not Valuable Crucial
Valuable
In-house R&D
Out _'E_t:urr;ad R&D
Sales & Marketing
Produclion |
Managemenl -
Competitors.
Customers
Suppliers
Trade Shows
Internet Access! Web Search
3. Any other commaents/ views, which you may like to give :
Date :
Placa:
Signatura of the respandent

Please return the filled in questionnaire lo NAFEN by

Dr. P.K. Gupta
Secretary General

at the following address:

Mational Foundation of Indian Engineers (NAFEN)
Shanti Chambers, 3" Floor, 11/6B, Pusa Road, New Delhi-110 005 (INDIA)

Phone: +91-11- (2585) 3104/ 4212/ 0446, 25470547
E-mail: cstnafen@vsnl.com or cstnafen@eth.net

Web: www . nafenindia.com

Fax: +91-11- 25789399
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| Annexure — B (66-73) |

B STUDY ON STATUS OF
FOREIGN PARTICIPATION IN R&D ACTIVITIES
OF SELECTED ORGANISATIONS IN INDIA

2002-2003

QUESTIONNAIRE

(To be filled in by the crganizations providing foreign funding
for R&D activities in India)

Study Sponsored by:

GOVERNMENT QOF INDIA
MINISTRY OF SCIENCE & TECHNOLOGY
DEPARTMENT OF SCIENCE & TECHNOLOGY
NATIONAL SCIENCE & TECHNOLOGY MANAGEMENT
INFORMATION SYSTEM (NSTMIS)
NEW DELHI -110 016 ({INDIA)

= -

Please read the instructions before filling the questionnaire

1. The gquestionnaire contains 3 sections marked A, B and C.

2, Please ensure thal the number of characters! siphabels does nol exceed the number of boxes given, Whereve:
necessary, abbreviations may be used.

3, All siphabsts should be filled in BLOCK LETTERS,

4, Fleass fill complete information for tha items spplicabls 1o your organization, IN CASE EXACT DATA ARE NOT
ANVAILABLE, USE ESTIMATES.

5 Pleasa stick to the units in which figures are asked a.g. Rs. Million sheuld be given in Rs. Million only and not in

Rs. Thousands or crores. (10 lacs equel o 1 Milion)

The complated Questionnalre should be returmed to

Dr, P.K. Gupta
Secrelary General
Mational Foundation of Indian Engineers (NAFEN)
nﬂﬁen New Delhi-110 005 (INDIA)

Phone: +81-11- 2585 3104/ 42127 0446, 25740547
Fax: +91-11- 257893499
E-mail: cstnalen@vsnlcomn or csinalen@elh.nel
Web: www.nafenindia.com
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SECTION -A

GENERAL INFORMATION
i Name of Ihe organization = i | __}-_ l |_ —1 _‘_l
in |rdia — L = == = -
| . IS ] B
[2 [ county ot angn IS EIENEN NS INE NN YN
HEN |

| 3 [ Mame of the Respondeant

‘ Designation of the
Respondent |
-] Communication Address

City
Stale
Pin code
Phiona:
Fax:
E-mail
& Year of eslablishment of the
organisalion in Indja
Tear of commencement of
7 foreign funds provided for
R&D actlivities in India
Main field oFagerations lar praviding Agricullure 0 Automebile 1 Chemizal [J Biolech O LT. 3
] Tarelgn funding for RED activilies |n
India {pl. ck maik ) Pharmaceidical O Power [m] Man Convenlional Energy Sources O

Major Product(s) Sysioms! Processos Softwaras
a Pragrammas lar which lareign funds ara
provided for RAD aclivilies in lndia
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10 Gioss lunds pravided for RAD aclivilies 19592000 3000 3001 20042002

{in Rupeas milkony T T ] T T | [ [ |

- Seclar wise funds prawvided for RED a::w.illl.;: b [Rui:c-:-_s r_tullmn]
AGRI B.T. PHARMA | AUTO W CILE IT NES qthe:s Total®

1899-2000

2000-2001

2002-2003

*Total .r.’rrm.l’u“uf{l.- watly Hre ahave gross fands

11 Nalure of R&D for which foreign lunds are provided -

Seclor wise % age#
AGRI B.T. FHARMA AUTO P CHE T MNES

a, | Basic Research
b, | Applied Research |
5 | Experimental Develapment
d. | Consullancy

Oiher Aclivilies {PL specily)
=,

Total (100%)
# Please refer below :-

1. Agriculture [AGRI] | 2. Automobile [AUTO] | 3. Chemical [CHE]

4. Biotech [8.T.] | 5. Information Technology [m 6. Pharmaceutical [PHARMA]

7. Power [PW] 8. Non Conventional Energy Sources [NES]

12 Are you having any linkages wilh 7
Indian Foaeign

Goyernment

Frivale Organization

O
U
Universily ]
L]
U

Maon Governmenlal Croanizalion

RED Laboralery
Any olher (Pl specily)

CEFINITIONS
1, BASIC RESEARCH

Baszic research may be defined as any experimental or theerelical work underlaken primarily lo acguile new kaowladge of the undetlying
foundations of phenemena and observable facts, withoul any paricular of specilic applicalion of use In view

2, APPLIED RESEARCH
Applied Research may be deflined as any eriginal invesligalion tnderlaken in order lo acqulie new knowledge 1 is, however, direcled primarily
lowards a specific praclical aim or objective,

3, EXPERIMENTAL DEVELOPMENT

Experimenlal development may be defined a5 any systematic wark, drawing on exisling knewledge gamed rom research and! or praclicat
pxperience (hat is directed 1o proeduce new materiais, products and devices,_ 1o install new processes, systems and services, and 1o implove
substantially those already produced or instalied,

4, OTHER ACTIVITIES
Cihar aclivities would include RAD far cansullancy ele
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13 Please provide information in respecl of the srganizalions funded during 1993-2002

{Itrequied, please atlach exlra sheels)

Sr.No.

Mame of the organization

Amount funded in Rs. Million

Year of funding
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SECTION -B
UTILIZATION OF FOREIGN FUNDS (R&D OQUTPUT)

(If required, please attach exira sheels)

1 Give Infarmation on e nomber of each llem® completed in year 1999-2000 for which you have provided lunds.

# Please give seclar wise delails Sectar
MNos. .
ano Items completed** e FPlease Indicale broad areas
Indian | Foreign
Indian
Applied
Foreign
% Palents
Indian
Awarded
Foreign
Sneo Iltems completed** Nos. Please indicate broad areas
1 Mew product (s) developed
2, Mew process (es) developed
3. import substitutes developed
4 Design prototypes develeped
5. Papers published in Journals
Technical Reparts published
Papers published in
T Conferences/serminars! symposia
el
R&D personnel deputed for
8 conferences! seminars/ symposia
elc.
g RED personnel depuled for
Training programimes
** Products/ Systems/ Software Programmes
#
1. Agriculture [AGRI] | 2. Automobile [AUTO] [ 3. Chemical (CHE]
4. Biotech [B.T.] | 5. Information Technology  [IT] 6. Pharmaceulical  [PHARMA]
7. Power [PW] 8. Non Convenltional Energy Sources [NES]

e —
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UTILIZATION OF FOREIGN FUNDS (R&D OUTPUT)

(I reguired, please allach exlia sheels)

-

Training programmes. -

2. Give Infermation on the number of each dem** completed in year 2000-2001 for which you have provided funds.,
# Please glve sector wise detalls Seclor -
W Mos
Sno Items completed®* e - Please Indicate bread areas
= Indian _furesgn
Indian
Appled
Foreign
1 Patants
Indian
Awarded o
Foreign
Sno ltems completed** Nos. Please indicate broad areas -
Mew product (5] developed
2 Mew process (es) developed
3 Import subslitutes developed
i, Design prototypes developed
5 Papers published |n Journala
6. Technical Reporis published
Papers published in o
T. Conferencesfseminars/ sympasia
el
R&D personnel depuled for
B. conferences/ seminars/ symposia
elo,
a RA&D personnel deputed for

** Products/ Systems! Software Programmes

#

 m—

(1. Agriculture [AGRI] | 2. Automabile [AUTD] | 3. Chemical  [CHE] |
4. Biotech [B.T.] | 5. Information Technelogy  [IT] | 6. Pharmaceutical  [PHARMA]
1. Power [PW] 8. Non Conventional Energy Sources [NES]
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UTILIZATION OF EC

JAGN FUNDS (R&D QUTPUT)

(Il required, please atlach exira sheets)

3 Glve infermation on the numer of eaehilem™ completed in year 2009-2002 for which you have provided funds.

# Please give sector wise details Sector
e Mos, —|
Sno Items complated™ - Please indicale broad areas
Indian | Foreign
Indian
Applied
Foreign
1 Falents e
Indian
Awarded —
Fareign
Sno llems campleted*® Nos. Please indicate broad areas
1 Wew product {s) developed
2. MNew process (es) developed
3 Import substitules developed
4 Design protolypes developed
a2 Papers published in Journals
5] Technical Reports publishad
FPapers published in
Conferences/seminars!
symposia ete.
R&D personnel depuled for
8 conlerences/ seminars/
symposia elc
g RAD persannel deputed far
Traming programmes

** Products/ Systems! Software Programmes

#
1. Agriculture [AGRI] | 2. Automobile [AUTO] | 3. Chemical [CHE]
4. Biotech [B:-T.] | 5. Information Technology  [IT] 6. Pharmaceutical  [PHARMA]
7. Fower [PW] | B. Nen Conventional Energy Sources [NES]
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SECTION -C
GENERAL

1. Any other comments! views, which you may like la give

Lose [ | L]
[ nce [T 1]

Signalure of lhe respondent

Flease return the filled in questionnaire lo NAFEN by al lhe following address:

Dr. P.K. Gupta
Secretary General
Mational Foundaltion of Indian Engineers (NAFEN)
Shanti Chambers, 3" Floor, 11/6B, Pusa Road, New Delhi-110 005 (INDIA)
: Phone: +81-11- 2585 3104/ 4212/ D446, 25470547 Fax: +91-11- 25789380
E-mail: csinafen@vysnl.ocom or gslnalen@elh.nel
Web: www.nafenindia.com
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