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Abstract: Measuring research productivity of the scientific 
community is important because it gives an insight to the 
research and development (R&D) of a particular country. A 
common method used for this purpose is the evaluation of 
the output of the research publications viz., research articles 
published in the journals and bulletins; presentations at 
workshops/ conference proceedings; books or chapters in 
books; technical reports etc. The patents and the awards 
received by the scientists are also considered as research 
productivity indicators. The present case study is aimed at 
evaluation of the research productivity of rice scientists in India 
and Sri Lanka through their publications and other research 
outputs. A questionnaire survey was administered among the 
scientists at the Central Rice Research Institute (CRRI), at 
Cuttack in the Orissa State of India and at the Rice Research 
and Development Institute (RRDI) , at Batalagoda, Ibbagamuwa 
in Sr i Lanka. This was supplemented by direct interviews with 
senior scientists and research administrators in the National 
Agricultural Research Systems (NARS) in both countries. The 
mean research productivity was found to be significantly higher 
(p<l) for Indian rice scientists compared to the Sr i Lankan rice 
scientists. The possible reasons for this difference that emerged 
from this study are as follows, a) Publication of research is the 
most essential criterion for promotion and career development 
of Indian scientists; b) Many Indian journals are available for 
publication of rice research; and c) The majority of Indian rice 
scientists hold PhD degrees which is essential for conducting 
independent research. The study also indicated a policy insight 
for training Sr i Lankan rice scientists up to PhD level for higher 
research productivity. 

Keywords: India, research productivity, research publication, 
rice research, rice scientists, science policy, science & 
technology output, Sr i Lanka. 

INTRODUCTION 

The contribution of research productivity of scientists 
towards the socio-economic development of a country 
is well accepted. However, the research productivity 

of scientists is characterized by an extremely unequal 
distribution. This property adds a special interest to 
the analysis since it leads to a better understanding of 
its determinants. One of the best known theories to 
explain the existing inequality in research productivity 
is the Cumulative Advantage Theory (Mathew effect)1. 
According to this theory, scientists or researchers 
become more or less productive based on the incidence 
of a sequence of events taking place in their scientific 
careers viz., the quantity and quality of training, 
mentor's research performance, collaboration with 
other scientists, the prestige of the departments in 
which they work and the amount of funding that they 
receive 2. There are other related determinants of research 
productivity such as motivation or gender, with latter 
being possibly associated to a cumulative disadvantage 
process (Matilda effect). Lehman 3 reported that the 
major contributions of scientists occur in their late 30s 
and early 40s with a decline thereafter. A possible reason 
for the decline may be the scientists tending to take 
up managerial and administrative positions with less 
involvement in research activities. Other studies have 
shown that high-impact research articles were produced 
by researchers who were within ten years of doctoral 
graduation 4. Some have reported that the research 
productivity of an organization mostly depends on a few 
members (perhaps less than 20%) and they produce more 
than half the publications representing the organization as 
a whole 5 . Others argue that scholarly impact or research 
productivity is independent of age and the conditions 
governing technical contributions appear to transcend 
cultural boundaries and political systems 6 . 

In evaluating research productivity of a scientific 
community, publication of research findings is the most 
common measure which is being considered at present, 
even though it is not the most accurate indicator. It is 
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Two case studies were conducted in 2003 for India 
and Sri Lanka using a structured questionnaire which 
was distributed among scientists at the Central Rice 
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now argued that gaps and shortcomings could exist 
in evaluating research productivity of scientists only 
through their publications. This may be due to the 
complex nature of the changing world in the present 
time where factors other than scientific productivity also 
exert a major influence on scientific career development. 
Although publication of research findings is very 
important to gain scientific recognition and identity 
towards professionalization of the scientific community 
in a particular country, it should not be the main and the 
only criteria for evaluation of research productivity of 
the scientific community 7. However, one must accept the 
fact that publication of research avoids duplication or 
repetitions of similar kinds of research which otherwise 
leads to the wastage of money and other resources. 
According to Allison (1980), the most fundamental social 
processes of science are the communication and exchange 
of research findings and results8. The principal means of 
scient ific communication is the publication process, which 
allows scientists to verify the reliability of information, to 
acquire a sense of relative importance of a contribution, 
and to obtain critical response to work 9. It is an accepted 
fact that scientists receive professional recognition 
and esteem, as well as promotion, advancement, and 
funding for future research through their publications 1 0. 
Publication is so central to the productivity in research 
that the work becomes 'a work' only when it takes a 
conventional and physical (that is, published) form 
which can be received, assessed, and acknowledged by 
the scientific community". More recognition a scientist 
receives by rewards for his or her publications, more 
productive he or she will become subsequently 1 2. 
Measuring research productivity through output indicators 
has been useful not only to evaluate the contribution 
of the scientific community, but also to get an insight 
as to how far a country has progressed in R&D for the 
betterment of socio-economic aspects of the nation. 

Research on rice is crucial to many countries in Asia. 
Rice is important to India and because it is the staple 
food for 65% of the population in India. In Sri Lanka 
rice is the only source of staple food consumed by the 
majority of people. An increased and sustained production 
of rice through conventional and advanced research is 
fundamental to food security in both the countries. This 
study was, therefore, designed to evaluate the research 
productivity of rice scientists in India and Sri Lanka with 
special reference to their publications and other research 
outputs such as patents and awards. 

Research Institute (CRRI) in India and Rice Research 
and Development Institute (RRDI) in Sri Lanka. The two 
studies were supplemented with direct interviews with 
the senior scientists and research administrators in the 
National Agricultural Research Systems (NARS) of both 
countries. 

The CRRI (India) is located at Cuttack (20°N, 86° E), 
in the Orissa State, 23 m above mean sea level and about 
35 km from the Bhubaneswar airport and 7 km from the 
Cuttack railway station on the Cuttack-Paradeep State 
Highway. The RRDI (Sri Lanka) is located at Batalagoda, 
10 km north of Kurunegala on the Colombo-Trincomalee 
main road. 

1) Data Sampling: 

a) Questionnaire survey- CRRI (India) had 93 scientists, 
who were actively involved in R&D at the time of the 
questionnaire survey, and a sample size of 50% was 
taken for the study. RRDI (Sri Lanka) had only 21 
scientists who were actively involved in R&D at the time 
of the questionnaire survey so the total population was 
considered. 

b) Direct interviews- In addition to the above, a sample of 
25 scientists from each country was selected representing 
research institutes, universities and government 
departments in the NARS. 

2) Analysis of data: First a descriptive statistical analysis 
was performed to identify the initial patterns of the data 
on all qualitative and quantitative variables included in 
the structured questionnaire. Simple tabulation of data 
with percentage values along with the mean values was 
used for comparison of the research productivity of rice 
scientists in the two countries. To calculate an accurate 
measure of productivity of scientists in the two rice 
research institutes in India and Sri Lanka, a weighted 
sum of prestige scores in the range of 1-5 (Likert scale) 
was given to each item viz. journals, books, technical 
reports etc. as has been done by the other studies pub­
lished on scientific/research productivity 1 3 ' 5 . The Re­
search Productivity (RP) of rice scientists was calculated 
according to the following principle; 

Research Productivity (RP) = Total research output / 
Experience in the Institute 

Total research output was measured using two ranking 
methods as given below: 

1. by giving highest scores to publications in internati­
onal journals and conference proceedings 

2. by giving highest scores to publications in local 
journals and conference proceedings 
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Ranking 
Item / category of contribution method I method II 

i. International refereed journals (authored) 5 4 
ii. International non refereed journals (authored) 3 2 
iii. Local refereed journals (authored) 4 5 
iv. Local non refereed journals (authored) 2 3 
v. International refereed journals (co-authored) 4 3 
vi. International non refereed journals (co-authored) 2 1 
vii. Local refereed journals (co-authored) 3 4 
viii. Local non refereed journals (co-authored) 1 2 
ix. International conference proceedings (authored) 4 3 
x. Local conference proceedings (authored) 3 4 
xi. International conference proceedings (co-authored) 3 2 
xii. Local conference proceedings (co-authored) 2 3 
xiii. Books 5 5 
xiv. Book chapters 3 3 
XV. Bulletins and technical reports 2 2 
xvi. Foreign patents 5 5 
xvii. Local patents 4 4 
xviii. International awards 5 5 
xix. Local awards 4 4 

The research productivity was calculated using both 
ranking methods of weighted score. The Mean Research 
Productivity (MRP) for each country was calculated by 
adding the research productivity value for each scientist 
in the respective institute and dividing the same by the 
sample size of the institute. The difference in MRP was 
used for the t-test to compare the research productivity 
of the two institutes. 

The qualitative data gathered through the open-ended 
direct interviews were also carefully analyzed according 
to Yin 1 6 and Wengraf n . For this purpose, the responses 
relevant to each question by various respondents were 
taken into consideration and summarized before arriving 
at conclusions. 

RESULTS A N D DISCUSSION 

The background information relevant to the two 
institutions, the personnel information and educational 
qualifications of the rice scientists included in the study in 
India and Sri Lanka are discussed first. Next, the research 
output and the productivity calculated based on the said 
research output of scientists in the two countries are pre­
sented.. 

Distribution of rice scientists using the parameters of 
designation, age, total research and development (TRD) 

experience, and years of experience in rice research 
relevant to India and Sri Lanka are presented in the 
Table 1. 

Personnel information 

The majority of the scientists in the sample of the 
CRRI (India) was in the category of principal scientists 
while the majority of scientists in the RRDI (Sri Lanka) 
was in the category of scientists-Grade I, equivalent to 
the principal scientists at CRRI (Table 1). The direct 
interviews with the Indian scientists revealed that 
the recruitment and promotion scheme of the Indian 
agricultural scientists had been revised recently to 
provide an avenue for the scientists to get promoted to 
the principal scientist grade. This was the major reason 
for the number of principal scientists in the CRRI (India) 
being comparatively higher compared to the number of 
the senior scientists and the scientists at RRDI (Sri Lanka). 
There was no principal scientist position in the NARS of 
Sri Lanka but the equivalent position was the Grade I 
Scientist. It was revealed that the scientists at RRDI (Sri 
Lanka) have been affected due to the shortcomings of the 
Recruitment and Promotion Scheme of the Department 
of Agriculture (DOA) which lacked proper avenues for 
further promotions. 

The age of Indian rice scientists in the sample 
ranged from 34 - 61 years and that of Sri Lankan rice 
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T a b l e 1 : D i s t r i b u t i o n o f r i c e sc ient is ts u s i n g t h e p a r a m e t e r s d e s i g n a t i o n , a g e , t o t a l R & D ( T R D ) 

e x p e r i e n c e a n d y e a r s o f e x p e r i e n c e i n r i c e r e s e a r c h i n I n d i a a n d S r i L a n k a 

P a r a m e t e r D i s t r i b u t i o n o f sc ient is ts 

C R R I ( I n d i a ) 

N o . ( % ) 

R R D I ( S r i L a n k a ) 

N o . ( % ) 

Designation 
P r i n c i p a l s c i e n t i s t s * 

S e n i o r sc ient is ts 

S c i e n t i s t s 

Total 

Age (years) 
3 1 - 4 0 

4 1 - 5 0 

5 1 - 6 0 

6 1 - a b o v e 

Total 

Total R&D experience (years) 
1-5 

6 - 1 0 

1 1 - 1 5 

1 6 - 2 0 

2 1 - 2 5 

2 6 - 3 0 

3 1 - a b o v e 

Total 

Experience in rice research (years) 
1-5 

6 - 1 0 

1 1 - 1 5 

1 6 - 2 0 

2 1 - 2 5 

2 6 - 3 0 

3 1 - a b o v e 

Total 

2 6 ( 6 0 . 5 ) 

10 ( 2 3 . 3 ) 

7 ( 1 6 . 4 ) 

4 3 ( 1 0 0 . 0 ) 

5 ( 1 2 ) 

14 ( 3 3 ) 

2 3 ( 5 3 ) 

1 ( 2 ) 

4 3 (100) 

0 ( 0 ) 

4 ( 9 ) 

3 ( 7 ) 

1 ( 2 ) 

7 ( 1 6 ) 

18 ( 4 3 ) 

10 ( 2 3 ) 

4 3 ( 1 0 0 ) 

3 ( 7 ) 

5 ( 1 2 ) 

4 ( 9 ) 

3 ( 7 ) 

10 ( 2 3 ) 

13 ( 3 0 ) 

5 ( 1 2 ) 

4 3 ( 1 0 0 ) 

7 ( 3 3 . 3 ) 

9 ( 4 2 . 9 ) 

5 ( 2 3 . 8 ) 

2 1 ( 1 0 0 . 0 ) 

2 ( 9 ) 

1 4 ( 6 7 ) 

5 ( 2 4 ) 

0 ( 0 ) 

2 1 ( 1 0 0 ) 

3 ( 1 4 ) 

0 ( 0 ) 

0 ( 0 ) 

9 ( 4 3 ) 

8 ( 3 8 ) 

1 ( 5 ) 

0 ( 0 ) 

2 1 ( 1 0 0 ) 

9 ( 4 3 ) 

0 ( 0 ) 

1 ( 5 ) 

3 ( 1 4 ) 

8 ( 3 8 ) 

0 ( 0 ) 

0 ( 0 ) 

2 1 ( 1 0 0 ) 

* at R R D I ( S r i L a n k a ) , G r a d e I S c i e n t i s t is e q u i v a l e n t to P r i n c i p a l S c i e n t i s t a t C R R I ( l n d i a ) 

scientists ranged from 3 1 - 5 5 years (Table 1). The age of 
retirement of Indian agricultural scientists at the time of 
the Survey was 60 years (now extended up to 62 years), 
though very rarely a few exceptional cases were seen as 
personal to the holder. The age of retirement of the Sri 
Lankan agricultural scientists was 57 years at the time 
of the survey, which may be extended up to 60 years on 
request and approved on a case by case basis. 

In the CRRI (India), nearly 84% (16+43+23) of 
scientists were very senior scientists who had more than 
20 years of total R&D experience in the agriculture sector 
(Table I) and in Sri Lanka, there were only 43% 
(38+5) of scientists with more than 20 years of total R&D 
experience in the agriculture sector. Table I also shows 
that the total R&D experience of rice scientists in the 

March 21)1)8 

CRRI (India) ranged from 1 - 37 years and at the RRDI 
(Sri Lanka) it ranged from 1 - 25 years. The CRRI (India) 
had 72% scientists with more than 20 years of experience 
while at RRDI (Sri Lanka) only 38% scientists had more 
than 20 years of experience in the institute. The highest 
percentage (43%) of scientists in the RRDI (Sri Lanka) 
had less than 5 years of experience in the institute. 

The direct interviews indicated that the Sri Lankan 
rice scientists have comparatively a few years of 
experience in rice research due to frequent transfers as 
a matter of routine policy. According to some scientists 
in the RRDI (Sri Lanka) these transfers have affected 
their crop specialty research, and lowered their research 
productivity. The other reason, for RRDI (Sri Lanka) 
having only a few experienced scientists could be due to 
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senior scientists taking up higher administrative positions 
at other related institutes in the DOA. Some have left 
for overseas employment while others have joined the 
universities. 

Educational Qualifications 

The distribution of rice scientists by the level of education 
in India and Sri Lanka is presented in Table 2. 

Majority (86%) of Indian rice scientists had PhD 
degrees (Table 2). Direct interviews revealed that a 
Masters degree in agriculture or science and technology 
is a basic requirement to join a research institute in India. 
In Sri Lanka, the basic requirement to join a research 
institute as a scientist is only a Bachelors degree. All six 
(06) Indian scientists from the CRRI (India) who took 
part in the survey were Agricultural Engineers with MSc 
degrees and they were of the view that their qualifications 
were adequate for research purposes. There were no 
agricultural engineers attached to the RRDI (Sri Lanka) 

because a separate unit had been established to serve the 
engineering needs of all the institutes of the DOA. 

Research output (publications) of rice scientists in 
India and Sri Lanka 

Journals: When publishing research in international 
journals the rice scientists in both countries had 
considered only refereed international journals (Table 
3). Out of 43 scientists in CRRI in India, 70% scientists 
(54+14+2=70%) had published at least one research 
paper in a refereed international journal compared to 
48% scientists (43+5=48%) in the RRDI in Sri Lanka. All 
43 scientists (100%) in the CRRI had published at least 
one paper in a refereed local journal with the number of 
publications varying from 1 to 16 and above. In the case 
of Sri Lanka only 62% (52+10=62%) of scientists had 
publications in refereed local journals. 

About 79% (67+7+5=79%) of scientists in the 
CRRI (India) had co-authored at least one publication 

Table 2: Frequency distribution of Indian and Sri Lankan rice scientists by the level of education 

Level of education Distribution of rice scientists 

India Sri Lanka 
No. (%) No. (%) 

PhD 37 (86.5) 6 (28.5) 
MPhil 0 (0) 4 (19.5) 
MSc 6 (13.95) 6 (28.5) 
BSc 0 (0) 4 (19.5) 
ND* 0 (0) 1 (4.76) 
Total 43 (100) 21 (100) 

ND* - no degree, but promoted based on experience 

Table 3: Frequency distribution of rice scientists in CRRI (India) and RRDI (Sri Lanka) based on journal publications (main authorship) 

Number of papers Distribution of rice scientists 

published India Sri Lanka 

International Local International Local 
R NR R NR R NR R NR 

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) 

None 13(30) 0(0) 0(0) 30 (70) 11(52) 0(0) 8(38) 16(76) 
1-5 23 (54) 0(0) 12(28) 10 (23) 9(43) 0(0) 11(52) 3(14) 
6-10 6(14) 0(0) 14 (33) 3(7) 1(5) 0(0) 2(10) 2(10) 
11-15 1(2) 0(0) 10(23) 0(0) 0(0) 0(0) 0(0) 0(0) 
16-above 0(0) 0(0) 7(16) 0(0) 0(0) 0(0) 0(0) 0(0) 

Total 43 (100) 0(0) 43 (100) 43 (100) 21 (100) 0(0) 21 (100) 21 (100) 

R- Refereed; NR- Non-Refereed 
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in a refereed international journal compared to only 19% 
(14+ 5= 19%) of scientists in the RRDI (Sri Lanka) as 
indicated in Table 4. In the case of local publications, 
7 7 % of scientists ( 2 8 + 2 6 + 2 3 = 7 7 % ) in the CRRI (India) 
had co-authored at least one publication in refereed local 

journals compared to 3 8 % of scientists ( 33+5=38%) in 
the RRDI (Sri Lanka). 

With regard to publication of research in journals, the 
rice scientists in the CRRI (India) are far ahead compared 
to scientists in the RRDI (Sri Lanka) (Table 3 & 4). 

T a b i c 4 : F r e q u e n c y d i s t r i b u t i o n o f r i ce sc ient is ts in C R R I ( I n d i a ) a n d R R D I ( S r i L a n k a ) b a s e d o n j o u r n a l p u b l i c a t i o n s ( c o - a u t h o r s h i p ) 

N u m b e r o f p a p e r s D i s t r i b u t i o n o f r i ce sc ient is ts 

p u b l i s h e d I n d i a Sr i L a n k a 

I n t e r n a t i o n a l L o c a l I n t e r n a t i o n a l L o c a i 
R N R R N R R N R R N R 

N o . ( % ) N o . ( % ) N o . ( % ) N o . ( % ) N o . ( % ) N o . ( % ) N o . ( % ) N o . ( % ) 

n o n e 9 ( 2 1 ) 0 ( 0 ) 1 0 ( 2 3 ) 0 ( 0 ) 1 7 ( 8 1 ) 0 ( 0 ) 1 3 ( 6 2 ) 2 0 ( 9 5 ) 

1-5 2 9 ( 6 7 ) 0 ( 0 ) 1 2 ( 2 8 ) 0 ( 0 ) 3 ( 1 4 ) 0 ( 0 ) 7 ( 3 3 ) 1 ( 5 ) 

6 - 1 0 3 ( 7 ) 0 ( 0 ) 1 1 ( 2 6 ) 0 ( 0 ) 1 ( 5 ) 0 ( 0 ) 1 ( 5 ) 0 ( 0 ) 

1 1 - 1 5 2 ( 5 ) 0 ( 0 ) 1 0 ( 2 3 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 

1 6 - a b o v e 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 

T o t a l 4 3 ( 1 0 0 % ) 0 ( 0 ) 4 3 ( 1 0 0 % ) 0 ( 0 ) 2 1 ( 1 0 0 % ) 0 ( 0 ) 2 1 ( 1 0 0 % ) 0 ( 0 ) 

R- R e f e r e e d ; N R - N o n - R e l e r e e d 

T a b l e 5: F r e q u e n c y d i s t r i b u t i o n o f r i ce sc ient is ts in C R R I ( I n d i a ) a n d R R D I ( S r i L a n k a ) b a s e d o n p u b l i c a t i o n in c o n f e r e n c e 
p r o c e e d i n g s ( a u t h o r s h i p ) 

N u m b e r o f papers D i s t r i b u t i o n o f r i ce sc ient is ts 

p u b l i s h e d I n d i a Sr i L a n k a 

I n t e r n a t i o n a l L o e a 1 I n t e r n a t i o n a l L o c a l 

N o . ( % ) N o . ( % ) N o . ( % ) N o . ( % ) 

N o n e 2 5 ( 5 8 ) 5 ( 1 2 ) 1 4 ( 6 7 ) 1 0 ( 4 8 ) 

1 - 3 1 4 ( 3 3 ) 2 0 ( 4 6 ) 3 ( 1 4 ) 7 1 3 3 ) 

4 - 6 3 ( 7 ) 9 ( 2 h 4 ( 1 9 ) 4 ( 1 9 ) 

7 - 9 0 ( 0 ) 5 ( 1 2 ) 0 ( 0 ) 0 ( 0 ) 

10 - a b o v e 1 ( 2 ) 4 ( 9 ) 0 ( 0 ) 0 ( 0 ) 

T o t a l 4 3 ( 1 0 0 ) 4 3 ( 1 0 0 ) 2 1 ( 1 0 0 ) 2 1 ( 1 0 0 ) 

T a b l e 6 : F r e q u e n c y d i s t r i b u t i o n s o f sc ient is ts in C R R I ( I n d i a ) a n d R R D I ( S r i L a n k a ) b a s e d o n p u b l i c a t i o n in c o n f e r e n c e 

p r o c e e d i n g s ( c o - a u t h o r s h i p ) 

N u m b e r o f p a p e r s D i s t r i b u t i o n o f r i ce sc ient is ts 

p u b l i s h e d I n d i a Sr i L a n k a 

I n t e r n a t i o n a l L o c a l I n t e r n a t i o n a l L o c a l 

N o . ( % ) N o . ( % ) N o . ( % ) N o ( % ) 

N o n e 1 9 ( 4 4 ) 1 1 ( 2 5 ) 1 0 ( 4 8 ) 1 2 ( 5 7 ) 

1 - 3 1 9 ( 4 4 ) 1 5 ( 3 5 ) 9 ( 4 2 ) 7 ( 3 3 ) 

4 - 6 3 ( 7 ) 1 0 ( 2 3 ) 2 ( 1 0 ) 2 ( 1 0 ) 

7 - 9 1 ( 2 ) 2 ( 5 ) 0 ( 0 ) 0 ( 0 ) 

10 - a b o v e 1 ( 2 ) 5 ( 1 2 ) 0 ( 0 ) 0 ( 0 ) 

T o t a l 4 3 ( 1 0 0 ) 4 3 ( 1 0 0 ) 2 1 ( 1 0 0 ) 2 1 ( 1 0 0 ) 
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Conference proceedings: About 42% of scientists 
(33+7+2=42%) in the CRRI (India) had authored at 
least one publication in an international conference pro­
ceedings compared to 3 3 % of scientists (14+19= 33%) 
in the RRDI (Sri Lanka)(Table 5). In the case of local 
conference proceedings, the relevant figure for India was 
88% (46+21+12+9=88%) and for Sri Lanka was 52% 
(33+19= 52%). 

About 55% of scientists (44+7+2+2=55%) in the 
CRRI (India) had co-authored at least one publication 
in an international conference proceedings while that for 
the RRDI (Sri Lanka) was 52% (42+10= 52%) (Table 6). 
In the case of local conference proceedings, it was 75% 
(35+23+5+12=75%) for India and 4 3 % (33+10=43%) for 
Sri Lanka. The publications in conference proceedings 
by scientists at the CRRI (India) therefore, was higher 
than that of the scientists at the RRDI (Sri Lanka). 

Authorship of books and/ or chapters in books by 
scientists: There was no significant difference between 
the scientists in the CRRI (India) and the RRDI 
(Sri Lanka) in publication of books and/or chapters 
of books, which was 56% (40+9+7=56%) and 52% 
(42+5+5=52%)) respectively (Table 7). Sixty percent of 
the scientists (37+14+ 9=60%) in the CRRI (India) had at 
least one bulletin publication or a technical report to their 
credit. Thus, there was no substantial difference between 
the two groups as 62% of scientists (38+10+14=62%)) 
in the RRDI (Sri Lanka) also had at least one bulletin 
publication or a technical report. 

Patents obtained by scientists 

Only 2% of scientists in the CRRI (India) had obtained 
foreign patents and none by the scientists in RRDI 
(Sri Lanka). The above patents were in the areas of 
chemical processing and variety development. In regard 
to local patents, the numbers were 23and 15 for Indian 
and Sri Lankan scientists respectively. 

Awards received by scientists 

According to Table 8, only four Sri Lankan scientists 
(10%) had won foreign awards (e.g.Senadhira Memorial 
International Rice Research Award for outstanding rice 
scientists; Young Scientists Award for scientists working 
in Asia, Africa and South America by START Secretariat 
based in Washington DC) as against one Indian scientist 
(2%) in the CRRI (India). With regard to the local awards, 
42% of Indian scientists had won awards (e.g. Jawaharlal 
NehruAward; Hooker Award; Jewel of India Award; Vasvik 
Award; Chinoy Memorial Award, etc.,) for their research, 
compared to 20% of scientists in the RRDI (Sri Lanka) 
who won local awards (The President s Research Award; 
National Awards for Agricultural Research Achievement; 
NSF (National Science Foundation) Merit Award: 
NSF(National Science Foundation) National Award 
for Scientific Achievement, etc.,). The reason given 
by the scientists in the CRRI (India) for having won 
comparatively fewer foreign awards was that despite 
their useful research findings, many of them were not 
interested in applying for foreign awards. 

Table 7: Frequency distribution of scientists in CRRI (India) and RRDI (Sri Lanka) based on publication 

of books and/ or chapters in books, bulletins and technical reports 

Distribution of rice scientists 

Number of books/bulletins India Sri Lanka 

technical reports No. (%) No. (%) 

Books and/ or book chapters 
None 19(44) 10(48) 
1 - 3 17(40) 9(42) 
4 - 6 3(7) 1(5) 

7 - a b o v e 4(9) 1(5) 

Total 43(100) 21(100) 

Bulletins and/or technical reports 

None 17(40) 8(38) 
1 - 3 16(37) 8(38) 
4 - 6 6(14) 2(10) 
7 - a b o v e 4(9) 3(14) 

Total 43(100) 21(100) 
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N u m b e r o f D i s t r i b u t i o n o f r i c e sc ient is ts 

p a t e n t s I n d i a S r i L a n k a 

I n t e r n a t i o n a l L o c a l I n t e r n a t i o n a l L o c a l 
N o . ( % ) N o . ( % ) N o . ( % ) N o . ( % ) 

Patents obtained 
N o n e 4 2 ( 9 8 ) 3 3 ( 7 7 ) 2 1 ( 1 0 0 ) 1 8 ( 8 5 ) 

O n e 0 ( 0 ) 4 ( 9 ) 0 ( 0 ) 0 ( 0 ) 

T w o 1 ( 2 ) 2 ( 5 ) 0 ( 0 ) 1 ( 5 ) 

T h r e e 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 

F o u r & a b o v e 0 ( 0 ) 4 ( 9 ) 0 ( 0 ) 2 ( 1 0 ) 

Total 43(100) 43(100) 21(100) 21(100) 

Awards received 
N o n e 4 2 ( 9 8 ) 2 5 ( 5 8 ) 1 9 ( 9 0 ) 1 7 ( 8 1 ) 

O n e 1 ( 2 ) 1 0 ( 2 3 ) 1 ( 5 ) 2 0 0 ) 

T w o 0 ( 0 ) 5 ( 1 2 ) 0 ( 0 ) 0 ( 0 ) 

T h r e e 0 ( 0 ) H 2 ) 1 ( 5 ) 1 ( 5 ) 

F o u r & a b o v e 0 ( 0 ) 2 ( 5 ) 0 ( 0 ) 1 ( 5 ) 

Total 43(100) 43(100) 21(100) 21(100) 

Table 9: F r e q u e n c y d i s t r i b u t i o n o f n u m b e r o f sc ient is ts i n C R R I ( I n d i a ) a n d R R D I ( S r i L a n k a ) b a s e d o n r e s e a r c h p r o d u c t i v i t y 

R e s e a r c h p r o d u c t i v i t y I n d i a S r i L a n k a 

r a n g e M e t h o d I M e t h o d I I M e t h o d I M e t h o d 11 

n u m b e r o f sc ient is ts n u m b e r o f sc ient is ts 

Less t h a n 10 0 3 3 

1 . 0 - 3 . 9 12 10 S 7 

4 . 0 - 6 . 9 16 13 5 5 

7 . 0 - 9 . 9 4 8 3 4 

1 0 . 0 - 1 2 . 9 6 2 0 0 

1 3 . 0 - 1 5 . 9 2 6 1 1 

1 6 . 0 - 1 8 . 9 0 1 0 0 

1 9 . 0 - 2 1 . 9 2 1 1 0 

2 2 a n d a b o v e 1 2 0 1 

Total 43 43 21 21 

Table 10: F r e q u e n c y d i s t r i b u t i o n o f p e r c e n t a g e ( % ) o f sc ient is ts in C R R I ( I n d i a ) a n d R R D I ( S r i L a n k a ) 

b a s e d o n r e s e a r c h p r o d u c t i v i t y 

R e s e a r c h p r o d u c t i v i t y I n d i a S r i L a n k a 
r a n g e % o f sc ient is ts % o f sc ient is ts 

Less t h a n 1 0 . 0 1 4 . 2 

1 . 0 - 3 . 9 2 3 . 3 3 3 . 3 

4 . 0 - 6 . 9 3 0 . 2 2 3 . 9 

7 . 0 - 9 . 9 1 8 . 6 1 9 . 9 

1 0 . 0 - 1 2 . 9 4 . 7 0 . 0 

1 3 . 0 - 1 5 . 9 1.3.9 4 . 8 

1 6 . 0 - 1 8 . 9 2 . 3 0 . 0 

1 9 . 0 - 2 1 . 9 2 . 3 0 . 0 

2 2 a n d a b o v e 4 . 7 4 . 8 

Total 100.0% 100.0% 
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Research productivity of rice scientists 

The research productivity of rice scientists in the two 
institutes calculated by using their research output values 
as per the two ranking methods is presented in Table 9. 
It shows that the two methods would not make much 
of a difference as the scientists have been grouped into 
different score ranges. 

However, the number of scientists in the productivity 
range of 7.0 - 9.9 and 22 & above increased with Method 
II for both countries where high weightage was given 
to the work published locally. Therefore, the figures 
calculated under Method II were used for calculation of 
% of scientists in the different productivity score ranges 
and the results are presented in Table 10. Further, 
according to Arunachalam l 8 , the CAB Abstracts 1998 
shows that unlike in biological and physical sciences, 
most papers in agricultural research in India are published 
in Indian journals indicating the locality specific nature 
of agricultural research. The author reported that out of 
a total 8157 papers published by the Indian researchers; 
more than 78% are published in the Indian journals. 
This reiterates the fact that for publication of research 
in agriculture, it is the local peer reviewed journals that 
should be given more weight age. 

CRRI (India) has the highest % of scientists (30.2%) 
in the research productivity range of 4.0 - 6.9 whereas 
RRDI (Sri Lanka) has the highest % of scientists (33.3%) 
in the research productivity range of 1.0 - 3.9 (Table 10). 
Both India and Sri Lanka share similar % of scientists in 
the research productivity range of 22 and above. How­
ever, 30% of scientists in the CRRI (India) has research 
productivity value of above 10 compared to only 10%) of 
scientists with the same value in RRDI ( Sri Lanka). 

MRP for each country is presented in Table 11. 
The difference in MRP (2.99) measured for the rice 
scientists in the CRRI (India) and the RRDI (Sri Lanka) 
was significant at 1% level (p<l) based on the t-test 
conducted. 

Further analysis of the data on research publications 
indicated that 65%> of Indian scientists believed that 
"publish or perish" should be the criteria for their 

Table 11: t-test for significance for research productivity 

Country Mean research productivity 

CRRI (India) 8.19 

RRDI (Sri Lanka) 5.20 

Difference 2.99** 

** Significant at 1% level (p<l) 

promotions compared to only 28% of Sri Lankan scientists 
who had the same view. This attitudinal difference was 
significant at 5% probability level. However, nearly 50% 
of Sri Lankan scientists neither agreed nor disagreed 
with this statement. The direct interviews with the Indian 
scientists revealed that they had a very good choice 
of refereed local scientific journals for publication. 
In particular, India publishes a journal devoted to rice 
research which is a policy measure implemented towards 
professionalization of rice research. 

Even though the scientists in Sri Lanka have made 
good progress in rice research, publication of research 
by them was far behind. Compared to rice scientists in 
CRRI (India), only a few rice scientists in RRDI (Sri 
Lanka) had PhDs at the time of the survey. Since PhD 
training is essential for conducting independent research, 
this study indicates a policy insight that the opportunities 
for PhD level training must be provided to the Sri Lankan 
rice scientists. The study also revealed that research 
publications was not the primary criterion for promotion 
of NARS scientists in Sri Lanka and hence many rice 
scientists were not keen to publish their research. Rice 
scientists at RRDI (Sri Lanka) also indicated that they 
did not have much choice of refereed local journals for 
publication. 

Sri Lankan scientists in the NARS were critical 
about a National Award Scheme based on international 
publications. They were of the view that agriculture 
is a locally specific, climatologically limited and 
culturally biased subject, and therefore, the refereed 
local publications should be given more weight when 
evaluating research productivity. The scientists in the 
Indian NARS also had the same view on this aspect. This 
is an issue to be considered when policies are adopted for 
evaluation of agricultural scientists for national awards. 

The study also indicated that rice scientists in 
Sri Lanka should be encouraged to publish their research 
results and that they should be provided with facilities for 
easy access to scientific journals. In this context, timely 
publication of at least a few refereed local scientific 
journals is a must. The local scientific community may 
also be provided with proper guidance for publication of 
research through training sessions and workshops. 

C O N C L U S I O N 

As CRRI (India) is a well established and 
developed research institute in terms of size, number 
of qualified rice scientists working in the institute and 
the available laboratory facilities, a comparison of 
research productivity between CRRI (India) and RRDI 
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(Sri Lanka) could be biased. However, the results of 
the present study show that when research productivity 
of rice research scientists is evaluated through their 
publication output, the contribution of rice scientists in 
CRRI(lndia) is significantly higher than that of the rice 
scientists in RRDI(Sri Lanka). The possible reasons 
for the higher research productivity of Indian scientists 
were: a) Publication of research is the most essential 
criterion for promotion and career development of 
Indian scientists; b) Many Indian journals are available 
for publication of research including a separate journal 
devoted for publication of rice research; and c) The 
majority of Indian rice scientists hold PhD degrees which 
is essential for conducting independent research. The 
study also indicated a policy insight towards training Sri 
Lankan rice scientists up to PhD level to achieve higher 
research productivity. 
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