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% Key technologies of the 21st century
are driven by science-based innovations.
< Highly qualified manpower compris-
ing of doctorates or post-doctorates in
science and engineering institutions is
one of the key inputs for science-based
innovations, identified by many research
studies and reports such as: Science &
Engineering Indicators, NSS, World
Science Report, European Science
Report, OECD countries are prominently
cited in this regard.

< Therefore, the NSTMIS Division,
DST, Gol, felt it important to review the
characteristics of the PhD degree in
science faculty from the selected
institutes of the country and their
absorption in the national and
international stream. This work was
assigned to Natural Resources India
Foundation (NRIF). NRIF made an
attempt to establish benchmarks to
compile their characteristics through
generation of data from the selected
institutions of repute and also obtained
the details of out-turn in terms of quantity
and quality of doctorates.

% The Department attaches great
importance to this study as the outcome is
expected to be of immense help to the
Government / industry / academic
institutions, policy makers and planners in
the country. The findings of this study
were also presented and discussed at the
UNESCO conference held during last
week of November 2005, and organized
by DST, Gol, at New Delhi.

< The Department is thankful to NRIF,
Project Investigator, Mr. R P Mattoo, and
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The study covered the following
objectives :-

i.  To prepare detailed profile of PhD's
by various science disciplines / sub-
discipline, gender, enrollment, entry-level
qualifications / input requirements,
scholarship / funding support, outturn,
time taken, etc.

ii. To determine the factors that facilitated
researchers / thesis supervisors in the
PhD research programs and / or the
Constraints faced by the scholars during
their PhD programme.

iii. To study the career profile,
professional achievement of PhDs, their
present status in R&D and / or whether
the PhDs are having closer linkages with
demands ofthe industry;

iv. Pattern of absorption in India and to
identify the number of PhD's who have
and /or are moving abroad;

tducatiow Systew

India has one of the largest 'Higher
Education System' in the world. It has 18
Central Universities (CUs); 195 State
Universities (SUs); 89 Institutes Deemed
to be Universities (Dmd Us); 05 Institutes
established under State Legislative Act;
13 Institutes of National Importance
(loNl) and, 16,885 colleges.

25 selected Universities / Institutes
were targeted comprising: Nine (9)
Central Universities; Ten (10) Institutes of
National Importance; Two (2) Institutes
Deemed to be Universities; and Four (4)
State Universities.

Approach

The study was approached in two

phases:

(i) Phase-1: Specially designed
questionnaire was administered to all the
25 universities / institutes to generate
benchmark for broad characteristics and,
obtained the required information like:
type of Science faculties; their research
activities support they received through
NET / GATE or sponsorship for PhDs;
year-wise enrollment of the students
having completed the doctorate etc.
Followed by Direct interactions with
faculty members, experts to get their
perceptions on the subject. These entry-
level questionnaires acted as initial
reference material in defining the
population that formed the basis of further
analysis, under the phase-2.

(ii) Phase-2: Another questionnaire was
sent to PhD awardees, through post / e-
mail and also placed on the NRIF-
Website to get the responses from the
respondents, who had responded to the
entry-level questionnaire for the study
period of three years during: 1999-2000
t02001-2002.

Project Duration : June 2004-December 2005

Principal Investigator : R P Mattoo, President, Natural Resources India Foundation (NRIF), New Delhi



1. Background: These 25 universities / institutes have
approx. 231 Faculties of Sciences. With a huge list of
departments, the study for operational convenience,
classified all the science faculties into 5 broad
categories, viz. a) Life / Biological Sciences; b)
Physical Sciences; c) Chemical Sciences; d)
Mathematics & Statistics; and, e) Inter-disciplinary
sciences (Including Environmental Sciences, S&T Policy
etc.)

2. TargetPopulation and sample size covered:

*  During the reference period 1999-2000 to 2001-2002,
the number of total PhD scholars who completed PhD
from these 25 universities / institutes were
tentatively 3053 scholars.

»  The Sample population covered was approx. 1,221,
i.e. 40 % of TP & 60 % of NS who responded to the
questionnaire.

Year Sample %
'99-'00 1,099 36
'00-'01 1,039 34
'01-'02 0,915 30

TP 3,053 100

Returned 1,000 #
Net Sample 2,043 60 of NS
Response 1,221 40 of TP

TP : Total Population NS : Net Sample
% Age response of Total Population;
% Age response of Net sample
# : Due to changed addresses
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Top Ten Univ./Inst

The number of respondent's from top ten universities / institutes ranged
between 243 from 11ISc, Bangalore & Jadhavpur Univ. (243), to 36 from
IIT Mumbaifollowed by others.
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Institutional Category Representation : Total Population of PhD Scholars vis-a-vis
Sample and Respondents
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The Main Report has been organized into seven chapters, followed by Appendices. Chapter-I: Introduction: provides an overview of
PhDs in Science faculty in India and a brief comparison at international scenario, besides listing the limitations of the Study, which may
have bearing on the interpretations and conclusions; Chapter-ll: Objectives and Methodology; Chapter-lll: Characteristics of PhD
Scholars; Chapter-IV: PhD Research Process, Facilities and Output; Chapter-V: Career Profile of PhDs in Science & Technology,
besides giving an open-ended opinion by the scholars about the odyssey faced by them during and completion of their PhD;
Chapter-VI: Summary of Findings and Conclusions; Chapter-VII: Suggestions and recommendations.
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Enrolment & Selection Criteria
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Aspects / constraints that

Placement Analysis

PhD Respondents

affected research work Chart 9 serving abroad
during the programme Country ‘ No. Zbetuc:‘ents
Approx. 30% of respondents faced 1. Australia oa
constraints during completion of PhD :
programme. 2. Baghdad 1
3. Bangladesh 10
Constraints Response 2. Canada 7
LEal @ prepEr MIESilEs | o EFOREIGN OGOVT. HEPRIVATE 5. Egypt 1
facilities 6. France 13
Non-cooperation from the guide| 73 Placements | Male |Female| Tot@! 7. Germany 9
Financial Problem 49 - Resp. 8. Holland 1
Part-time Job 37 Forelgn 136 59 195 9. Hong Kong 1
Time constraint 24 Govt. 649 278 927 10. Iran 1
- = 11. Japan 9
Lack of funds in the 12 Private 70 29 99 e -
university's department Total 855 | 366 | 1221 | [13.Nepal 1
Family problem 12 14. New Zealand 1
Total 366 Nature of Present Job 15_ Palestine 2
16. South Korea 1
Getting special incentives in Sart-10 T 17. Sudan 1
present job after obtaining PhD 18. Taiwan 1
42% 19. UK 1
Special incentive |Respondents| % 20. USA 131
Getting incentive 402 33% e . Zurich 1
Do not get incentive 819 67% " Total
TOTAL 1221 100% o

Benefits / outcome after
obtaining the Doctoral Degree

Agreement statement on
. obtaining degree Respondents
Invitation to different academic
| professional courses 818 (67%)
Better prospects for moving 1818 (67%)
Pros ects of getting more
ucra?ve job S 610 (50%)
The doctoral degree has
enhanced prestl%e 537 (44%)
Others 61 (5%)
TOTAL 2844 (100%)
Study handled by
Natwral Resowrces Indiov
Foundation (NRIF)

The NRIF expresses its gratitude to
NSTMIS, DST, MoS&T, Gol, for funding this
study. Our thanks are due to Members of the
LPAC and officials of the NSTMIS, DST, Gol,
for their invaluable cooperation and necessary
guidance & assistance while undertaking this
study.

(NRIF is A not-for-profit NGO working on
the issues related to research, consultancy &
Turnkey jobs in the fields of : natural resources-
agriculture, forestry, environment, water
management, S&T, rural livelihood,
development finance, economic security, and
women empowerment.... programs in India &
Abroad)
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# Odyssey faced by scholars
during PhDs process & after
completion of PhD

» Unavoidable delays have taken place due
to sudden breakdown of the instruments,
procurement delays, computer data thefts,
group-ism, rivalry, etc.

» Economic Constraints, especially for
Projects demanding, multi-step procedures
or steps needed critical monitoring,
eventually drained out the entire hard-work
due to unavailability of professional
expertise;

» Few of the Guides have acted as
Demotivators, because of casual approach
and turning deaf ear to problems faced by
scholars, External reasons when PhD
scholars get frustrated, include a boost /
steep rise in the wages of IT sector,
Corporate not looking beyond Bachelor's or
MBAs for mid-run IT, sales or marketing
divisions;

» Such a trend has lead that number of PhDs
have started falling with alarming rate to a
mere one-third of the capacity of the
engineering colleges. Thus bright scholars
being weaned away by the industry etc;

» Even with PhD qualification, one slogs in
the non-standard self-finance colleges /
institutes, because State Govts. have
stopped recruitment of lecturers in Govt.
Colleges and Govt. aided / UGC aided
Colleges/ Institutes;

» Even many Private Industries / Firms are
not forth coming to provide recruitment to
many PhD scholars, because of lack of
collaborations;

# Odyssey : Long adventurous journey, series

ofwanderings

Suggestions by the PhD

Scholars for improving research

quality & motivation

Candidates with sound knowledge in
the subject and commitment to
teaching should only be appointed as
teacherin college;

Reduce teacher student ratio.
Appointment of more faculty /
Research scholars be made;
Substandard Academic institutions
must be wound up/ closed;

Ph.D. is not to be bound by any NET
examination;

Degree courses should be modified
based on recent developments in the
subject. It should be applied and, job
oriented;

There should be project-based
evaluationin M Sc;

Nature of examination system should
be changed;

Education system should be more
research oriented;

Application of Basic Research in
Industries;

Ph.D. students should be admitted
through merit basis only;

Develop more career guidance
centers;

Every scientific research must have
some technological aspects;
Introduce tough selection procedure
to substantially improve the over all
research quality in the country;
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