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In recent years, several projects were sponsored by NESSAT of the Goverment of India Lo map
Trgtian Science. As a parl o i, a datsbase (QOMPERMIYEX) in engineening fisld was analysed. It
Ias been found that ciigineers in India publish (beir arGcles mostly in jourmols; almost all of them
publish in Cnglish language. They publish in a selecied fow journals, Onolyv a few of the
imgtitutims Are copcentrated in engineering research. It has beeu ohserved that rescarch outpnt in
applisd physics, lohl & optics, bivengineering and information seienge arg increasing both wl the
world and India level. Tn the srea of epergy echnology metsllurgicsl engineering and fond
technelogy. research oulput 15 decieasing al both levels,

Introduction

An imporlant area of informetrics research s “application of quantitative
technigques” to “science in general and scicnce communicalion {(science output, science
palicy, scicnce administration, cle.) in particular™ with objectives to develop seience
indicators, 1o measure the impact of science, and to compare the output at nations! and
international levels. Some of the science indicators are:

1) number of papers published by individuals and alzso by Institutions;

i} number of papers per author, number of authors per paper, stc.;

ti} ofin Lotka’s laws  the higher the e, the less the number o most productive scientists;

iv) growth and obsulescence rates;

v} lmpact (actor, activity index, collaboration index, immediscy index, el ;

vi) manpower statistics: male and females, qualified scientists al differcnt levels, cte.;

vil) R & Db expenditure;

viliyawards received — at the national and inernational levels, number of scientisis n
varigus editorial boards of learned periodicals, etc.
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A oumber ol papers in this arca have been published in India. Detailed
bibliographical references are given in another publication {Revicharndra Hae, 1997). In
recent momths, the National Information Systems for Science & Technology (NISSAT)
of the Goverment of India has undertaken a series of projects to map the scientific work
done in India. As a parl of these projects, many intermnalional bibliographical databases
woere analysed. For example, the following analyses of literature were carried ont:

i} on agricultural research in India based on the 9366 papers covered in CAB
Absiracty (1992} (drunachalam, 1997);
ii)y on physics research in India, based on the INSPEC database (Dhawan and

Arunachalam, 1998Y;
iify based on SCI (Basu and Nagpaul, 199E);
1¥) on earth science research in India, based on the datz from GeoRef database (Safu et

al., 1998},
v} on biomedical sciences, based on the coverage n fndex Medicus, Fxcerpra Medica
and Tropical Divease Bulletin (Satyanorayana, 1998).

The detailed resulis are given in their respective reporis. Bibliographical references
mentioned in scotion & refer 1o the works done in India, which are related to the theme
of the paper. Similar works have of course been done in other parts of the world and
they are not cited in this paper.

The objective of this paper is to present the findings of the analyses of the Indian
engineering hiterature covered in COMPENDEX for two vears,

Analyses of COMPENDEX Plus

MISSAT sponsored a project on “Nailonal Mapping of Science”. As a part of this
project, analyscs of an engineering database with the following objectives were carried
out:

— 1o find India’s share in the world of cngineering literature;

— toidentify the journals nsed by the Indian engineers;

- to identify the core institutions involved in engineering research;

— to identify the kind of documents that are published,

alo
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Tahle 1

I'rends in the prowth of Hecature in certain branches of cagincering
Cirowth Trend Branches of Engineering
Doth increasing Applicd Physics — {High Tnergy, Plasma
World literature increasing Muclear & Solid State)
Indian [itcrature increasing Light and Optics, Bioengimcering, Information Science.
Both decreasing - Energy Technology & Petrolewm CEngincering
World litcrature decreasing Mining, Metallurgical Engineering and Material Scicnee
Indiun literature decreasing Food Technology
World®s literature is increasing whereas Clectromics. Computers and Communication
India’s contrnibutions decreasing Electrical, Instrumentation, Control

Enginccring & Power Engineering
Emvironmental Technology

Manne Engineering, Maval Architecture,
Oeean and Underwater Technology
Acronautical and Acrospace Engincening

Waorld™s literature decreasing whershs Chemicel Engineering, Ceramics. Plastics and
India’s contribulions increasing Polyiers
Enginecring Management and Industrial Engineering
Civil and Structursl Engineering
Mechanical Engineering, Auwtomotive
Engineering & Transportation

For the purpose of this study, COMPENDEX databases for the vears 1990 and 1994
were analysed. After removing duplicate records, pertaining to Tndia, we have observed
that there were 3520 and 4329 bibliographical records for the yvears 1990 and 1994,
respectively, Indian engineers published their output in a variety of documents: journals,
conference procesdings, monographs and repots; 88% of the output was published in
journals and 11.5% of the output was published in conference proceedings: monographs
and reports constituted only 0.5%. Like in other fields, also engineers use journals as
most important media for communicating their research work, In order to facilitate the
comparison between the world and Indian contributions to the engineering literature in
1990 and 1994, percentage shifts (shifts in respect to the number of publications in
different branches of engineering) from 19940 to 1994 were computed, also an activily
index was computed. These are given in Table 2.

a7



I K. RAVICTIANDERA RAO, ME. P SUMA; INDIAN ENGINEERING LITERATURE

6I8F  DESE EFR0EE  BLFIGT I¥y0],
61 TT-CC0ET FERET ROS= £TNOT ELH 3Tl 1oy e FEH S50 R0 EROE a0Ll g By
L1E0 980T 69L°0 LU= Ty #F  LFE FZE el L€+ LTF  FEF  TLTET ChiR BUPRAUTEUES [
EOF'O+ LLSOT (IR o+ Irg fEE 5GE 181 ST 00— 621 al' 1l [Eoy EHTT FUl12a0TRUS AUy
9E0°0+ B9LG FIED ETT-  bi'p s BRE Tr LE1  EE0— JL91 BETD QLIRS LERET Afopoutn
feadds pum ]
COEDd BOTQ E£EEQ LFO- FFQ fen LT 0e £ e BT TF0 PRFTT (OZR IS HOUELLIGLI]
85T~ SEOFE  FRF'T G B0 #90 LT £ T aco- 1T nEn  gi9 B56 AF0)CLIgE) PO
9oCG+ ERLT O GRDR E¥FfP+ O0F ST 899 it A | T | 00 ELSE atel Adapoulal
JEATIIC AL
aol - LESL BFED [£'E— 9FF 9% 1A 8T 6 Fa'E= aLE  EE'L  GLLTT L1t Hupaauriug [Emsnpu
OBO0— TRET  90f'T ER'T+ &8¢ OT'F  E&'Y ail BT 9EI+ E6T [DF 6516 ETEm Adopougss Sy
DECTH ERSD 60T FEE+ PLB SEL AL 0T DBEE 088 I8 EF¥L (660 [TEFF LHIGT snenaagg
teFH 9LE0 @980 ERLt E0R IFW STOT  OIE 9 af'e  BOLD AL°[1 TROES E60TT oAy
el = 0Z9°'0  REr'([ A A £y LEE it aR [ ETO+  BFE I¥E  LDROL Gak BuLaurdua many
TEE 17— 991E  Sed &0 E00Z  §WIE 4802 Lbo] SEE B LI+ 6FQ1 PORT OZUTE F95£C FoasamiFua jEnaay
18P0~ LOFs 986F LBO0— 98E  LIF CEe HIT FIT 0T L8270 L%0 T0kT oLl Buizaauiduxeg
FOPO- LEGT  EESL BEE LETl ESQT 90 B4l SEE AL LTAT ISRl au9fs ST sosird paddy
e T+ ala bl Oy Wi+ 'Y AT 398 11 £l g a0 &S00 T9E a1 aondsoays

us  FeeL Dacl WIS 0L fasT  0e8T PeAT 0661 WIR PAST  GE6T  Fodl O066(

XU APATRY SRREINEDIA s1aded 10 0p SHBRIBAIS] saaded jo us salauerg
BIpO] PO

([eoraqeydpe 1oolgns o) Burpicese A[repaqeyd) e padurim)

FEaT DUE (66 W SEauIRp pdaraondrg snid XIONSA0K Wl Ua0s 58 eI FiniaouFus o Ssoonmarmue mapuy Pre Plcs,

[ ULAN

608



[ k. RAVICHANIRA RAC, ME P, 3UMA: [INDIAM ENGINEERING LITERATURE

The activity index (Al) is computed as

" "
| &5
Al=| = = 100
DIV
n f=1 L A

where £, and F, refer to India’s and World's data in different branches of engineering,
respectively, The “shifts” may be classified into four major groups as follows;

World and Indian contributions in particular branches are increasing;

World and Indian contributions in particular branches are decreasing;

— World's contributions are increasing whereas lodian  contributions  are

decreasing,;

— lindia’s coniributions are increasing whersas World’s contributions  are

decreasing.

Subject-wise analvses in different periods of time give rise to lots of information.
Such analyses will help us o see the changes in the interest of research, importance of
certain subjects, ete. Based on the classification scheme adopted in the COMPENDEX
Plus, the records were grouped, to amive at a subject-wise distribution of papers. The
dita were presented in Tahle 2, Table 1 gives the trends in growth of literature in certain
branches of engineering.

[t may be observed thal the research outpul in applied physics, Hight & optics,
bicengineering and information science are increasing both at the world and Indis level.
However, the rate at which it is increasing varies from each other. In applied physics,
India’s output is increasing at a lower rate than world's ontput whereas, in optics &
miormation science and ils related area, India’s contributions are increasing much faster
than the world's contribution. The rate al which the literature m the area of
bioengineering increased is aimost the same at both levels. In the area of energy
technology, merllurgical enpineering and food technology resecarch, outpul s
decreasing at both levels. In the branches of electrical engineering & electronics,
computers & commurnications, environmental technology, marine engineering and
aeronautical engineering, the world research outputs are increasing, whereas India’s
output is decreasing from 1990 to [994, In environmental technology, India’s research
oulput i5 deecreasing at the rale of approximately 4%, However m the remaining
branches, that is, civil enginegring, industrigl engingering and, mechanical engineering,
the world's publicatioms are decreasing, where as India’s contributions are increasing
from 1950 to 1994, In industrial engincering the rate at which the world owput is
decreasing is almost the same gs that of [ndia,

&09
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Document type and language anolpsis

Among the research publications, the type of documents has a specific role to play in
dissemination of information. The form of the document reveals the nature,
schofarliness and currency of the information. Table 3 gives the data on the type of
documents, wsed as a vehicle for communication, by the Indian engineers. Almost all
publications are in Unglish — 3510 and 4814 documents were published in English in
1990 and 1994, respectively. Seven and two articles were published in Getman in 1990
and 1994, respectively. In [994, there were six articles in Russian and one in French.

Table 2
Indian papers clussifed seconding 10 ducement Gepe
tas seen from the COMPENDEX dmabase in 1590 and 1994)

Ruank  Duocomaolt ype My of papers %o
19} ) Toal 1950 1554 Total
L Joumal arvicles 0 4263 7552 87.76 3827 BE. 06
2. Caonfoerence arlicles 429 338 967 12.19 1114 11534
3. Monopraph chapter 1 20 21 0ip.25 (141 H1.25
4. Reports ] 1 2 0025 002 0001

3. Mo, of repords without

any codde for Lype of ducuement a ] 8 ] 1141 [LUSEL
“Total 3520 4830 8330 00 10000 100

Treatment-wise anclysiy

I may be noticed from the 1990 and 1994 data {from Table 2) that Indian cngineers
vontributed the most (20,62%) n the field of chemical engincerng and related topics.
The other branches of engineering to which Tndia is contribuling arc applied physics
{12.37%), metallurgical engineering and related subjects {10.32%) and electronics &
related subjects (8.74%), Further, we have noticed that experimental research, applied
research, theoretical and general review constinaied about 46.96%, 23.36%,15.79% and
14.99%4, vespectively. Dietails are given in Table 4.

Tnstitution-wize analyses

The individual institetions contributing to the field as seen from the COMPENDEX
in 1990 and 94 are classified imo 41 major groups — Academic, l.aboratories,
Government {central and state) and Tndustries. These groups are further classified into

610
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subgroups. The “academics” are ciassified as universities, institutions of national
wnportance, engineering colleges, agricultural institutions, medical institutions and other
academic institutions. The “laboratories™ are again classified as Council of Scientific
and Industrial Research (CSIR) and Defence Research & Development Organisation
(DRI labs. The “industries” are classified as private and public. The “central
government  insttutions”  are  classified  further into  different  departments.
[t is observed from the 1990 and 1994 data that the academic institutions contribute
6% of the publications; labs, govermment institutions and industrics contribute 16%,
15.3% and 7%, respectively. Among the academic institutions, premier institutions such
as Indian Institute of Science, Indian Institutes of Technology, Regional Engineering
Colleges, Indian Institutes of Management, Indian Statistical Institutes, contributed 40%,
of publication, Contributions made by different ovganisations are summarized in Tabte
6. Table § gives the distribution of Institutions over the papers. Like many ather
distributions, the distribution of institutions indicate that there are very few institutions
contributing quite a lot and most of the institutions are contributing much less!

Tahle 4
Indian papers classificd according to reatment as seen from the COMPEMDEX databasc in 1990 and 19%4
rarranged according {o tdal number of papers)

Fank Trcammcnt 185908 15904 Tatal
Ma. of papers M. of papers Mo, of papers
l Experimental 1781 (50.6%) 2140 (43.36%) 321 (46 56%)
£ Appilications 753 2039 1198 {24, 80%%) 1951 (23.36%)
3 Theoretical B3 (la.62%) T34 {15.2%) EI1W (15.79%)
4 encral review 238 (A.67%) B2 (14.08%) G18 (L0.99%:)
5 Economic (cost data) market 10%  (3.08%4) 25 (el 138 {1.65%)
& Literatyre reviewbibliography 17 (0.48%5) 13 {0.27%0 3 {0.36%)
T Managemenl aspects B 023%) 17 (0.33%50 25 40y
g Murnerical 18 {0.51%) T014%) 25 {03%)
2 Histenical 3(0.08%) 0 0.00%} 3 {003%)
1 MNo. ol records without
any freatment cods B {0.23%) 1E(90.23%) 19 (0.23%)
A520 4829 B340
100,00} {1060, (0 (100,00}
Table 5
Che distribution of institutions by the number of papers
Mo, of papers 1 2 3-10 11--30 5§1-100 =100
Mo, of instinutions 527 151 204 54 & 13

Sciemtometrics 46 {1999 611
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Tahle 6
Contributions made by defferent organisations ax seen from COMPENDEX dalabase in 1990 and 1994
o, of publications Pereentages
1990 1994 Toital 1580 1994 Tolal
Acadomic
Universilies &Il 1217 2028 3525 4i.45 454
Institntions of national importance
LLT 691 34 1627 3345 3188 325
L1Se. 1491 oty 4] 024 1418 7
REL E¥) 5 8o 1.79 2000 1.52
L5L 15 37 52 0.72 126 1.0
LML 11 1 21 033 1134 42
Oibeer engineering colleges 1B 126 134 522 4.2 4.8
imstitutions related Lo
Agricnlture 109 T4 185 327 250 369
Medicine 25 23 45 L2 T8 0935
Oithers 2 133 221 329 311 4.49
Total 2 2934 S(H2 10000 100000 T0k00
Labs
CSIR 508 A32 11440 E4.80 BS540 8514
DEDOD a] LikE 194 1519 14,50 14,86
Toeal o T4 133549 TCL00 10D gD
Ciovernment
Dpartmcnt of atonic cnergy 214 J4d 338 4332 S22 47353
[epartmenl of space 84 o5 |75 17.04) 1387 1518
[Deparument of biofechnology H) i 108 #.0% v.93 1514
Department cE5 & T 37 i3 T 749 482 504
Departiment of ielecommunications 2 34 3t 4.45 490 473
Ministry of power 20 30 3 443 1.38 424
hefirtistey ul cudnmerce 15 1 14 304 .15 1.35
Ml inistry of walst resources 1z 4 16 243 058 135
Depantment of clectronics 7 5 13 1.42 1.17 1.27
Mmistry of health & Gamily welfare 4 2 £ (.81 0.2 050
Crhers 39 i 105 T.89 963 8.5
Total 454 643 17y T To0h0n R0
Tmclusiries
Private 163 261 424 #1417 7781 T1.98
Public o1 4 &5 3583 22019 5.0
Tatal 254 335 ) 10000 10000 16000
State povernment vt 35 Qe .18 72 1.18
Mo, of reeords
wilhit uny inslitulicens 43 08 141 122 203 1.1
Grand toial sz 4529 8349 100000 10000 T
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It is noticed that about 1000 institutions contributed a total of 8349 publications for
the development of the engineering field. Major institutions contributing to the
engincering field are Indian Tnstitute of Science (118¢), Bangalore, Indian Institutes
Technology {1ITs), Bhabha Atomic Research Centre (BARC), DBanaras Hindu
University, etc. The Indian Institute of Science (115¢), Bangalore, ranked first with 490
{5.87%) publications, whereas Indian Institute of Technology, Delhi (4.86%) and Indian
Institute of Technology, Madras (4.76%5) are second and third, respectively. The five
[ITs together contributed 1627 articles, ie., 19.49% of the total. The Indian Statistical
Institute, Calcutta has 49 publications (14 in 1990 and 35 in 1994), ie., 0.59% {at 33rd
position) and the [ndian Statistical Institute, Bangalore, has 2 publications in 1994,
about 0.02%, at 400th position. From both years, it is also observed that most of the
instimtions produce only one single paper each.

Jowrnal analyses

Journal analyses were carried out to determine

— a list of journals used by Indian engineers to publish their research output;

— a list of countries associared with the journals covered by COMPENDEX Plus in
which lndian authors publish their articles;
a list of Indian journals covered by COMPENDEX in 1990 and 1994 and used by
Indian engineers.

Jowrnols used

The source field in COMPENDEX was considered for anatyses ol the journals, The
issue number, volume number, page nember cte., were climinated, while identifying the title,
The country of origin for these journals are identified using Lrich s International Periodical
Directory, Currert Cormtents, OPACs on INTERNET, ete. A program was executed which
counts the number of records for each journal. The total number of papers for each joumal
and for hoth the vears were calculated. The database was sorted according to total number of
papers. Percentages for both the years and for the total were calculated. These results have
been published elsewhere (Dfovvar and Arimachalam, 1998).

Impact factor is ong of the measures, which can be used Lo determine the quality of
the journals. The impact factor of a journal is given by the ratio of the citations to the
citable items published in that journal. The impact factors of the journals are taken from
the Jowrng! Citation Reporis (JCR) 1994 published by 181, Philadelphia. The list of
journals along with their TF and the countries of publication used by Indian researchers
to publish their cutput are given elsewhere {Dhowan and Arunachalam, 1998).

Scientownetrics 46 (1999 613
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It is to be noticed from the 1990 and 1994 data that 83% of the engineering output
are published in %} journals. Of 7352 papers, 3304 papers are covered by the SCI. This
includes both Indian and non-Indian journals. Omly four journals from Indian origin has
an 1F in the ICR. Table 7 gives the distribution of journals by IF.

Table T
Diistribution of journals by impact factors
Empact M of Impact Mo. of Iimpact Mo, ol
factor journals factor journals factor Journals
OLUR0—0, 108 24 0.401-0.500 52 (L8014 BH) 2]
(k1010200 53 (b 07—, 600 i3 L= 4. 23
32010300 41 (b0 0,700 23 1.01-2.04 13
301 0.400 51 7010800 25 =200 7
Tival — 4380

The IF of four Indian journals are in the first four ranges, e, less than or equal to
0.A400. From this we can infer that Indian engineers publish most of the literalure in SCI
covered journals. We also observed that Indian researchers used two journals with 1F
more than 6.000 — dpplicd Cotedysiy from the Netherlands (2 papers) and Physical
Review Letters from USA (4 papers}.

Publishing countries of the jowrnals are also analyzed to find out in which country’s
Journals Indian engineers publish their research cutput. In 1990 and 1994 [ndian
researchers have used 900 journals published from 27 different countries. 97% of the
Indian literature are published in joumals from USA, UK, Netherlands, India,
Swilzerland, Germany and Japan, 41% of the literaturc is published in jowrnals from
USA. 12% of the journals are from Indian origin.

The topmost 10 journals used by the Indian engineers for publications are:

Bulletin of Materials Science (IND) (LF=0.148)

Jowrnal of Applied Polymer Science (USA) (IF=0.087T)

Journal of Materials Science Lefters (UK) (IF=0.444)

Solid Statg Communications (USA) (TF=0.446}

Pramane: Journal of Plysics (IND) (IF=0_345}

Microelectronicy and Refiability (LISA) (IF=0.152)

Journal of Materials Science (UK) (IF=0.741)

Computers and Structure (USA) (IF-0.263)

Physics and Superconductivity (NLD) (IF=3 238)

CWE: Chemical Engincering World (IND) (IF-n.a)

S Re sl D R

—_
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Geographical distriburion

The geographical distribution provides information on the city and state where
research is going on, active in the subject field and their relative contributions to the
field. To find our the geographic distribution of the institutions, the institutions are
analyzed according to their locations. The database containing the city names is
extracted. The database is then accordingly sorted. Misspelled city names are corrected.
Then a program is executed to count the number of records in each city. The total and
percentages records in each city for both years are calculated. Similarly a statewise
analysis is also carried out. The list of Indian cities and states, contributing to the field
of engineering and technology as seen from COMPEMDEX database in 1990 and 1994,
is given elsewhere (Dhawan and Arunachalam, 1998).

The first three positions by states are Maharastra with 1283 records (15.38%), West
Bengal with 1007 records (12.06%), and Delhi with 917 records (10.98%), respectively,
Karnataka has moved from 6th position in 1990 to 4th pesition in 1994, From the two
years of data, it may be observed that number of states with more than 1000 papers is 2,
number of states with more than 100 papers is 10, while the rest of the states produce
less than 100 papers.

It may be noticed from 1990 and 1994 that Indian engineers have used about 900
journals from 27 different countries; out of the 900 journals, only 553 and 718 were
used in 1990 and 1994, respectively. 97% of the [ndian literature are published in
journals from USA, UK, The Netherlands, India, Switzerland, Germany and Japan. Of
this, 41% of the literature is published in jourmnals from USA. Table 8 gives the
distribution of papers over countries,

Scientometrics 46 (1999) 615
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Tahle #
Indisn author's contribulions 1o Lthe periodicel lilerutore in engineering amanged by publishing country of the
Juurnal as seen fron COMPENDEX database in 1590 and 1994
{arcanged according to wtal number of papers)

Country 1990 1994
Rank of Total Total
publicaiion M., of Mo of Ma. of Mo, of k0
Jourmat arlicles Joarmnal arlicies
I LSa 237 1324 348 1739 065 416849
2 UK 11z 658 163 897 1585 21.559
3 [Ny 33 33z 32 380 915 12.446
4 WL (2] 383 T 521 Gl 12,2594
5 SWA 21 144 In 235 383 5.2
& GlR I8 a4 20 100 194 2.639
7 N 3 34 o 48 78 L.O6L
L3 LFSER, 2 I3 [ 14 11 1hE58
4 HIUM 1 14 3 21 35 04476
i STHG 0 0 1 28 28 354
11 MWZL 1 la 1 ¥ 24 326
12 AN 1 10 i 12 22 (il
13 THE 1 ] 3 15 24 272
14 ALS 4 kS 4 4 12 163
15 FEN 2 3 3 8 i 0149
16 DI ! L 4 9 ia 1136
17 15H { i 2 7 7 1095
18 CHL 1 2 2 3 5 (k0
14 SA i 2 1 2 4 {054
20 IRE 0 0 1 3 3 {1041
21 { Jthers 1l {1 1 2 2 027
22 AFR { 0 1 1 i rokd
23 BEL 0 0 1 1 I o4
24 FIN I 1 (¥ 0 1 014
25 IRAM i U i 1 1 14
2h BALL 1 ] 1 1 1 L4
27 PII 0 i | I I 0.0i4
Tulal 553 089 718 4263 F352 [TEIREIY
Mo juurnal ilems 431 358 GRa
Mo of records
withnt any codo
for document Lyps i .
Total 3320 4829 349

616 Svieniomelrics 46 (1999)
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Problems encountered

The following are some of the problems faced while carrymng out this study, Some of

the problems were also observed by De Bruin and Maed (1990) in thewr study on the
unification of addresses in scientific publications.

1.

L1

In COMPEMDEX Plus bibliographic database, there 1s no way to download all the
information on Indian works using a single command/single step. To overcome this
problem each field was searched alomg with publication wyear. For example
SPY=1990 and Ti = (India or Indian) will retrieve all those iitles which are dealing
with India or Indian and published in 1990,

The word/phrase index search in “easy menu search™ searches only the abstracts.
The documents retrieved here may not be of Indian origin. These records were
physically checked and those of Indian origin were selected. Deletion of abstracts in
this case was a tedious and time-consuming process.

Lack of standardization in names of institutions and journals were observed in the
downloaded recards. For example, 11 different entries were found for the CSIR fab.
In some cases, we found that for the same institutions many addresses were given.
For example, Karnataka Regional Engineering College (KREC) had 3 addresses like
KR E.C {Dharwad), K.RE.C (Sarathkal), K.EE.C {). In such cases, it was difficult
to identify the correct address of the institutions. 1t is also difficult to find out
whether these are three different institutions or is a single one. However, in case of
E.RE.C different versions are treated as K.R.E.C (Surathkal), The abbreviations
used are inconsistent. For example, the abbreviations used for national are natl, Nat
ete., and for Department it is Dept and Dep. elc.

In some cases, we found that an important part of the field is missing. For example,
in the author affiliation the institution name itself is missing.

Change in the institutional names was not incorporated in the COMPENDEX Plus
database.

It was difficult to find out the place of publication for journals, therefore, we had to
search many reference sources like Uirick’s Internctionad Periodical Directory,
Current Contents, OPAC on INTERNET etc.

Incomplete information, missing information and errors in spelling are also some of
the problems.

Nelantameirics 46 (T999) G617



LB BAVICITAMDHLA BAC, M5 P SUMA: INDIAN ENGINEERING LITERATURE

Summary and conclusion

The following are some of the conclusions drawn from the study of COMPENDEX

Plus from 1990 and 1994:

The COMPLENDEX Plus, an engincering bibliographic database, has covered 3520
and 4829 ndian publications in 1990 and 1994, respectively. 1t is observed in this
study that 88% of the bibliographic records referred to articles of journals and the
rest referred to proccedmgs of conferences, monographs, reports ete.

According to the COMPENDEX Plus bibliographic database. Indian engineers
published their research results in English, Russiun, Gerinan and French. 1 may be
neticed from 1990 and 1994 ihat Indian authers have published most of the litcrature
{20.62%) in chemical enginecring, ceramics, plastics and polymers; the lowest
number of docwments (0.41%) was lound in information science. At the global level,
the maximum owlput {17.2%) was in the field of chemical engineering, ceramics,
plastics and polymers and the minimum output (0.08%) was in the area of
acronaurical and aerospace engineering. World’s confributions in the field of
chemical engineering has been decreased from 1990 to 1994,

About 46.96% of the Indian contributions werc experimental in nature, while the
remaining arc in applications area {23.36%), thcorctical and pemeral reviews
accounted [or 15.79% and 10_99%, respeelively.

Aboul 1000 institutions contributed to the development of engincering and
technology. It is noticed from the 1990 and 1994 data that 60% of the contributions
were from the academic scetor. Among the academic institutions, 40% were from
the premier institutions.

Most of the articles/literature were published from New Delhi, Mumbai and
Bangalore; leading states in engineering research are Muaharasira, West Bengal and
Delhi.

Further, from the 1990 and 1994 date, it may be noted that Indian enginccrs vsed
900 journals o publish their rescarch resulis. Ouwl of the 900 journals, 47 were
Indian journals. 12% of the journal articles were from [ndian origin. Only 4 journals
from Indian origin have un impact factor in the 1994 JCR. However, the impact
{actors of these journals are below 0.400,
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