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Prelude

The Central Building Research Institute is one of
engineering laboratories of the Council of Scientific and
Industrial Research (C.S.I.LR.). Its scientlists have been
generally publishing in journals (Both Indian and Foreign)
and presenting papers in the national and irternational
conferences. Some of the selected journals and conferences
to which CBRI scientists are contributing papers and
articles are listed in tables 1 and 5. It can be stated with
a certain degree of confidence that the contribution of the
scientists of CBRI to the advancement of knowledge in
diverse fields has been significant.

To what extent has this activity guided the
implementation of the programmes of CBRI and what has
been the impact of these contributions, are the questions
that need be approached with care alter a well planned
analysis of the literature output by them. Also in the
methodology evolved, for the purpose of evaluation of the
performance of CBRI this activity could well be a criterion
to be reckoned with. In any case, a 10 years analysis of
the papers published by CBRI was due. This prompted us

S.C. SINHA is Library Officer at Central Building Research Institute, Roorkee - U.P.
M. FURQAN ULLAH is serving as Librarian at National Institute of Hydrology, Roorkee
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to undertake a systematic bibliometric analysis of the
papers published by the scientists of CBRI during 1980-
90. It was realised that publication of papers only cannot
be the criterion for the evaluation or for decision making,
.even if they are considered important. Although, it may
be that this kind of analysis can not hold good in all
cases, yet in the absence of a viable alternative to classify
and evaluate research papers, this analysis is considered
worthwhile. Bibliometric analysis is but one component
of the measure of output of research. It has to be
interpreted along with other measures. Even so, in the
absence of any other accepted criterion, it is relevant in
so far as the publication of papers are concerned and
important activity of a R & D laboratory.

Methodology

Tolal 822 research papers were published by the
scientists of C.B.R.I. during January 1980 to March 1990.
These publications were analysed to obtain the research
output of CBRI. Each paper was categorised on the basis
of the journal in which it appeared and to the division to
which it belonged. It has been observed that the journals
in the area of basic science such as Physics, Chemistry,
Biology, Microbiology, Drugs ete. have all been covered by
the Science Citation Index (SCI) and are regularly analyzed
by the Journal citation Report (JCR). It is unfortunate
that the engineering journals have not attracted much
attention of SCI and therefore their impact factor,
immediacy index, self-citation rate etc. are not known.

Definitions

I Impact Factor

It is the ratio between the number of times a journal is
cited and the number of citable articles published by the
journal in a given span of time,

2 Immediacy Index

How often (on an average) each article is cited during the
year of its publication.
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3 Self citation Rate

'What percent of citations received by a journal originated
by a journal in articles published by the journal.

Approach followed in estimation of Impact factors
for the journals of interest to CBRI

The reputed journals in Civil Engineering, which are
covered by science citation Index provide all basis for
assigning impact factors to the other journals in the same
discipline. In every discipline of interest to CBRI subject
experts were approached to make their judgement in
assigning impact factors and guiding average was taken
in arriving at the recommended values. For instance, the
Journal of Geotechnical Engineering (American Society of
Civil Engineers, New York) has been assigned impact factor
0.471 by SCI (1988). Keeping this value in view, the impact
factors for other journals like Indian Geotechnical Journal
was arrived at in keeping with the consideration of the
relative merits. The total impact factors of 339 papers
published by the CBRI scientists during 1980-90 in Indian
and foreign journals calculated in the manner specified
above, worked out to be 36.371. It, therefore, follows that
average impact per article lie close to 0.113 (Table 4).

The above analysis clearly indicates that the impact
factors, if worked out by taking the impact factor of a few
outstanding civil engineering journals as assigned by the
SCI as the basis, would grossly under estimate the merit
of papers in most other éngineering journals. This is
because the IF of papers published in the best of
engineering journals falls way behind the IF of front line
disciplines viz. Physics, Chemistry and Biology. Quite
clearly, IF depends also on the status of a given discipline
in the world of science and scales tilt in favour of journals
in such disciplines which are popularly covered by SCI.
The professionals in the civil Engineering Laboratories
have come to the conclusion that the journal published
by the American Society of Civil Engineers, would be
amongst the best in the world and for this publication, an
impact factor value assigned by SCI is just 0.471 only
compared with the best journal say Biological Chemistry
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where the assigned value of impact factor is to the tune
of 6.000 or more.

The evaluation of the performance of the scientists in
engineering laboratories, therefore, cannot be appropriately
done by the kind of approach followed in the above
analysis. In fact, Eugene Garfield, one of the authorities
to the theory and application of citation analyst, has time
and again drawn attention to the differences in the citation
characteristics that exist between the literature of different
fields of science. More recently, Comeliers le Pair has
argued in favour of not applying citation analysis to
technology like applied sciences, engineering,
instrumentation, etc., where patenting and product design
and manufacture are more important than paper writing
and citing, ‘

Analysis of Research Output

The table 1 details out the contribution of CBRI
scientists in Indian and foreign journals during 1980-90.
Three hundred and thirty nine (339) articles were
published in 94 journals. Seventy nine (79) articles were
published in the year 1980. There is a downward and
upward trend during 1981 to 1990. The bar chart 1 drawn
for the purpose shows the trend. From the table 1, it was
observed that there has been a declining trend during
1989 to 1990 indicating that there has been a decline in
the research activities of the Institute.

The close examination of Table 1 shows that CBRI
scientists preferred some Indian journals to publish their
paper during 1980-90.

Indian Concrete Journal 44 papers
Indian Ceramics 22 papers
Research and Industry 19 papers
Journal of Instt.of 12 papers
Civil Engineers

Indian Construction 11 papers
Indian Geotechnical Journal 11 papers
Indian Architects 11 papers
Paint India 8 papers
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Similarly, some selected foreign periodicals chosen by
CBRI scientists to publish their best papers.

Fire Engineer 10 papers
Building Research and 8 papers
Practice

Cement and concrete ' 4 papers
Durability of Building 3 papers
Materials

But by and large it was found that 97 papers were
published in substandard journals. It is suggested that
CBRI Building Material chemists must publish some of
their articles in Indian Journal of Chemistry Section A
and B published by CSIR, Delhi.

TABLE 2

YEARWISE DISTRIBUTION OF PAPERS IN INDIAN
AND FOREIGN JOURNALS

S.NO YEAR(S) INDIAN FOREIGN TOTAL

) B JO_{'JRNALS } __i(?f:J’RNAIfS___ - -
1 1980 69 10 79
) 1981 46 5 51
3 1982 38 5 43
4 1983 26 6 32
5 1984 21 4 25
6 1985 22 6 28
7 1986 9 3 12
8 1987 14 3 17
9 1988 16 7 23
10 1989 8 7 15
11 1990 9 5 14

. Towm . 278 81 - 339

Table 2 gives yearwise distribution of papers published
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|

[Fie .
in Indian and foreign journals. The table shows that

scientists preferred to publish in Indian journals which is
clear that 253 papers published in Indian journals. This
shows that Indian journals easily accept the articles for
publication and much of refereing is not done in
comparison to foreign periodicals.

It was heartening to note that the CBRI technology
could be published in 61 foreign journals indicating that
the foreign periodicals are strict to publish the Indian
papers. Only top class papers are accepted by them.

Table 3 gives the details of the division wise
distribution of papers in Indian and loreign journals, The
whole research activity of the CBRI is carried out through
following research divisions.

1. Architecture and Physical planning Division (APP DIV)
Building Materials Division (BM DIV)

3. Building processes plant and Productivity Division
(BPPP DIV)

Development, Construction and Extension Division
(DCE DI1V) :

Efficiency of Building Division (EB DIV)

Fire Research Division (FR DIV)

Geotechnical Engineering Division (GE DIV)
International overseas Collaboration Division (I0C DIV)
Mathematical Modelling Group

10. Rural Buildings and Environment Division

11. Structural Engineering Division

o

©oNo !

The Buildings Materials division was found to have
maximum number of publication of papers. This division
is quite active in research also having maximum number
of scientific staff. Table shows that 136 papers were
published by Buildings Materials Division out of which
110 papers published in Indian Journal and twenty six in
foreign journals, Mathematical modelling Group did not
publish any paper in this decade as it came in to existence
| in 1989 only.

138

Jo Information Sciences, 8 {3) Jan.-Mar. 1953




SINHA, -S.C., AND FURQAN ULLAH, M.

. | SIPUMOL USIDA0 =[] ‘S]DUIMOf UDIDUT =[]

6£€ I £ ¢ - pI @ 61 €&  IE Lb 9%l 9  IVIOLD
6EE £ 11 I Z s St I £l YAy 60l € 8¢ ||~:@1M1|©|W&11Em~: I.M!w...;.. AE.Q.N,
pl S TR N TR S . R O I CD g
S1 P 0 SR AR T TR 5 CER RGN SR i T ol
€z €9 - - . - - .- -X - =1 -1 T % S -- 86l 6
LT P -1 e - - - - e I - - - -1 - T T 01 - L8601 8
¢l Sl =t == == R 1 - - - . - - - € 7T 9 - - 9861 L
8T - T - - - .- I - I - 17 -1 - ¥ I € T TI - ¢861 9
s - Y - - i -s s 1T € TR -S TS -1 -ve6l- S
@ SRR SR S e e R B O
£y Siimmoos e R Dl SEELG Y e TRl - T 2090 TuCT. =L 2861 §
Is R A S Y Al 1 R
6L . e B S G0l D e ] R
U h 00 O Oh 06 Oh O OO0 O 00 08 U8 h
e Ald AlQ Ald Ald  AId AId Al AId-  Ald AId Ald .
gNd7IVIOL  TV¥ANID o ‘ . AVHA
g8 ag¥ DWW DOl B0 W g1 DJ0d  dddd  WH  ddV ON'S

06-0861 ONTYNA STYIIAOTUHAd NOTHYOA ANV NVIANI
NI SHAdVd A0 NOLLOGRILSIA ASIM NOISIAIA

"€ ATAVL

J. Information Sciences, 3 (3} Jan.-Mar, 1993

139



A BIBLIOMETRIC STUDY OF ARTICLES PUBLISHED BY SCIENTISTS OF CBRI

€8y 01 - T § 0T - T T O € v£ 9 8 TE 6T L €T SE 81 9r6El LI € [ejog,
ST s 0 o e | i s Sl e e e s e BT e e 06686 (O
7 AR PR | | i AT ONE - R L T e O R R A e SRR o LB )
o1 I e e S L | BTSSR A SR IR A - o e () R
AR R S o e € R R S D R S G P ) e SR L0 e
e e 3 7w 3 =L 0k s S F - T 6 T OEL L 6 - :9RER6T - 9
GO = =T = e e E e G e T T o o ST A8 T cS886T €
(S R R e | = VP ey S (TR R | e AR SR AT ) (T S | €861 ¥
o e X -5 oar el b T e £ 09 TN R oA S w6l €
17 E R e - S 5 I 9 R R O R A T Qi o 1861 ¢
JEE ds AR S SR 5 T i) PSR o Sl i NE R S 1 SR T 0861 1
90d INIIVN INI IVN INI VN INI LN INI IVN NI IVN INI IVN NI IVN NI IVN NI VN NI IVN NI VN
(s)avax
oL AIgHS  AIGA9Y WW  AIGDOI | AIGED | AIG¥d | AIG9H AIGADd  Aldddd Al ~ ONS

WIOL TS

AIGOWW

"AIAD0I

AIGED AIQYd

06/6861-0861 DONIINA SAVNINAS _
[SHONTYIANOD TYNOLLVNIYHALNI ANV TVNOILVN NI SLSILINAIOS S1d4D A0 NOILOYIYLNOD

v HT1dV.L

AldNWE

* AldddY

J. Information Sciences, 3 (3) Jan.-Mar. 1993

140




SINHA, 8.C., AND FURQAN ULLAH, M.

It has been found from table 4 which gives contribution
of CBRI scientists in national and international
conferences/ seminars during 1980 to 1989-90. 483
papers were presented by CBRI scientists in various
national/international seminars/symposia. It can be
inferred that the papers are easily accepted in the
conferences in comparison to the papers published in
Indian and foreign journals, which is evident from the
figures viz. 339 papers, published in periodicals in
compares to 485 papers were presented in various
conferences. :

TABLE 5

YEARWISE DISTRIBUTION OF RESEARCH PAPERS
PRESENTED IN NATIONAL AND INTERNATIONAL
CONFERENCES

S.NO YEAR NATIONAL INTERNATIONAL  TOTAL
CONFERENCES CONFERENCE

1 1980 19 18 37
2 1981 18 16 34
3 1982 45 7 52
4 1983 22 11 33
5 1984-85 25 40 65
6 1885-86 34 37 71
7 1986-87 31 23 54
8 1987-88 45 23 68
9 1988-89 39 5 44
10 1989-90 29 3 25
otal. - 70 3000 NE v THShS 483

From the table 5, it is evident that the Building
Materials Division of CBRI had presented 185 paper's in
various -conferences out of which 139 papers were
presented in national conferences followed by 46 papers
presented in International conferences. The bar charts 3 |

S— |
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and 4 give the position of yearwise contribution of various
divisions of CBRI in national and international conferences.

- The Geotechnical Engineering Division was active in
presenting 67 papers in various conferences, It was
interesting to note that it presented 34 papers in
international conferences indicating the good quality of
research work, it is pursuing,

The scientists of Efficiency of Building Division have
surpassed the limit by presenting 32 papers in
International conferences in’ comparison to 29 papers
presented in national conferences. This indicates that the
CBRI technology in the area of Building Physics is also
acceptable to foreign countries.

Table 6 gives the impact factor of journals in which
CBRI scientists published their papers. The total impact
factor of 340 articles during the period 1980-90 is 38.37 1.
The average impact factor per article is 0.113. The bar
chart 5 clearly shows that maximum number of article
(i.e.97) published in the journals having very low impact
factor i.e. 0.001. On evaluation of publications, on the
basis of impact factor, it was found out that 28.68 of
articles were published in the Jjournals having impact
factor 0.001 (i.e very low), 56.9% of articles were published
in the journals having impact factor 0.004 to 0.200 (i.e
low to moderate), 5% of articles were published in the
journals having impact factor 0.201 to 0.300 (i.e. moderate)
and 9.4% of articles were published in the journals having
impact factor 0.353 to 1.411 (i.e quite high).

Conclusions

India is one of the top most country in Asia having
the vast majority of scientists publishing their research
output in more than thousand Indian periodicals..such a
large amount of scientific activity can not be neglected on
the basis of quality. It is important that the work of the
Indian scientific community is not cited by scientific
community of developed countries. This can only be
possible if the Indian science Citation Index is published

i
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Tby INSDOC, which is doing a pioneer work in the field of

bibliometrics. Help of Dr. E.Garfield, ISI, Philadelphia may
be taken to achieve this gigantic task.
TABLE 6
TOTAL AND AVERAGE IMPACT FACTORS

Number of impact Total percentage of
articles ~__Jactor articles

97 0.001 0.097 28.53

2 0.004 0.008 0.58

3 ~ 0.005 0.015 0.88

45 0.010 0.450 13.23

3 ‘ 0.019 0.057 00.88

22 0.020 0.440 6.47

8 ' 0.035 0.280 2.35

70 0.050 3.500 20.58

13 0.060 0.780 3.82

2 0.080 0.160 0.58

6 0.100 0.600 1.76

2 0.124 0.248 0.58

2 0.130 0.260 0.58

2 0.189 0.378 0.58

13 ‘ 0.200 2.600 3.82

5 0.201 1.005 1.48

2 0.222 0.444 0.58

1 0248 0.248 0.29

1 ©0.250 0.250 0.29

8 0.300 2.400 2.35

2 0.353 0.706 0.58

1 0.471 0.471 0.29
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1 0.515 0.515 0.29
19 0.726 13.794 5.58
1 0.740 0.740 0.29
3 0.762 2.286 0.88
3 0.941 2.823 0.88
2 1.411 2.822 0.58
339 _Total 38.371 100.00

Total impact factor of 340 article = 38.371

Auerqge article = 0.113
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The table 7 indicated that 21 journals for scientists
belonged to B.M. Division. These Journals have been
arranged in decreasing impact factors, and ranking based
upon impact factors. Similarly journals have been
suggested for scientists belonging to BPPP Division, EB
Division, FR. GE and SE Division respectively. '

No doubt, engineering sciences are poor {rom the
bibliomelric citation point of view but the impact factor of
the engineering sciences can be improved upon il the
scientists of engineering disciplines carry a qualitative
work in their respective fields and publish their work in
foreign journals having highest impact factor and
immediacy index. It is important to [ind that engineers do
not generally cite authors whose work they use in their
work.

The impact ol research output of CBRI scientists can
be improved il they publish their work in the standard
journals with high impact factor suggested in and quote
the authors exhaustively whose work they may use in
writing their papers.

A list of journals with their impact factor is suggested
division wise, il the CBRI. R and D work is reported in
these journals, the research output of CBRI is bound to
rise in future.
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