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Information is the key element for any kind of research and development. With the introduction' of computers and other
telecommunication facilities, information is now available to the scientists in a variety of formats. The study explores the
habit of use of documents and the library by the scientists, engineers and technologists of Indian petroleum industry in the
electronic era. It attempts to correlate the need of information with the habits of using of library. Concludes that information
needs and habit of library use of scientists and technologists are related to their rank in the organization. The online access
services, offline digital sources and Internet services are the most popular library services in upcoming electronic culture'.
With the emerging needs apd increased fascination of scientific and engineering work groups for handling and use of electronic
information resources, the information centres and libraries are expected to acclimatize with the inherent pressing needs of
changed mindset of users.
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With the advent of the new millennium" major trends
visualized are the expansion of bibliographic services

Introduction

Information is a key element for any research and
development work. Presently scientists, engineers and
technologists are getting their desired information easily
and in a short time with the help of computer and
telecominunication facilities. The scientists and

technologists working in oil exploration and production
are also producers and users of information as in other
areas of science and technology. The present study
focuses on the information needs of the scientists and

technologists of the Oil and Natural Gas Corporation
Limited (ONGC), a leading oil exploration and
production company in India.

ONGC is evolving as a fully integrated, upstream
petroleum company, exploring and producing oil and
natural gas from acreages both on land andoffshore in
diverse logistic conditions, from rugged mountains to
deserts and 'deep oceans. ONGC has emerged to be a
world-class oil and gas <:ompany integrated in energy
business, with dominant Indian leadership and global
presl:tnce.At ONGC;:there:is a constant demand of the
strategic resource Hke 'Iihformation" by the scientiSts
and technologists tocondutt research by utilizing
information:resourcesofits own and others.
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stated that the scientists are not "empty buckets"; they
are individuals who not only collect, store, retrieve and
use information, but also create itl. The information
produced by them is published in the form of conference
papers, print papers and as reports. The scientists and
technologists mostly use the information systems at their
disposal to carry out their investigations. Visvesvaraya
studied the engineering information needs and services
in Indian context and proposed for development of an
information system for national developmene. The study
also indicated the need for engineering information under
the framework of NISSAT. Bernard et al found that the

need and demand of geoscientists and engineers for and
use of information is greatest in the initial period of each
project3•

Raina derived that scientists prefer to do most of their
readings in their workrooms or laboratories4• Only for
occasional reference purpose, they would feel like going
to the library and 75 percent of them get their literature
from outside the library that is by asking the authors for
reprints. Holland and Powell undertook a survey of
information seeking and use habits of engineers and their
communication in technical aspects5• They estimated that
among engineers, the searching and reading habits of
information seeking would have been at the average of
ten hours and more per month rather than searching the
formal sources of libraries.

Jandt and Nemnich studied the use of Internet and the

World Wide Web in job search and career information6•
Uull contributed on the issue on information seeking
and communicating behaviour of scientists and
engineers? Herman examined the transition to electronic
information era from the published literature in the wider
context of the impact of changing information
environment in three major aspects: creation of
knowledge, preservation of information and
communication of knowledge and ipformation in the
conduct of research, and identified its influence on
information needs8• Herman also attempted to portray
as to how users would start harnessing the new
technologies for scholarly information gathering
endeavors. Bishop and Peterson discussed t~~ role of
information in technology transfer and presented key
findings on the information needs and cOI1lrnunication
patterns of scientists and engineers9• "

Missingham stated that the changing research
environment due to the introduction ofInternet has

brought several issues related to the scientists that is
adapting information pattern to the new media, ongoing
browsing as opposed to new project searching, and the
ability to find quality informationlO• It is also described
that in this new world of bits and bytes, radical changes
continue to occur in communication of information, the
behaviour required to discover information and also the
value of services of information centres and libraries.

Information resource use potential of ONGC

Information is the key input to the modern exploration
and production business in the present era of competitive
open market economy. Appreciating this, ONGC has
taken several initiatives to spread IT culture. The
libraries attached to the various centres of the

organization also play an important role in know ledge
transfer on the latest know-hows, technological
advancement and global oil scenarios, and other
upcoming challenges of E&P business and the libraries
of ONGC act as an information pool for effective
decision-making processes and knowledge enrichment
of entire organization.

ONGC till now has established twenty libraries that
function under the control of Assets/ Work centres/

Plants/ Projects and Institutes. Among them, the central
library is established at Headquarters in Dehradun and
huge collection of books and journals and number of
databases which are available both on-line and offline.
Some of the core databases available in the libraries on
CD-ROM are: Petroleum Abstracts, Georef Index,
ONGC Bulletin Image Library, API Standards, BIS
Standards, ASTM Standards, etc. Apart from these, the
libraries are. having the facilities of Internet browsing
and connectivity with IMMS, ICNET and SHRAMIK
systems of ONGC.

Nature of ONGC library users

Fifty one percent of the ONGC work force includes
scientists and technologists who specialize in various
fields such as geology, geophysics, geochemistry,
production engineering, drilling engineering, reservoir
engineering, petroleum engineering, finance, human
resources and information technology. These technical
persons also work at all levels of executive hierarchy
spanning E-O to E-9. The topqevelmanagernent who'
takes final decision and policy making fall within the
group 'of E-6 to 'E-9:
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Fig. I - Correlation between the frequency of information needs
and library use

Methodology

The present analysis is based on the information needs
of scientists and technologists of ONGCIl. The duties
and responsibilities of these groups of personnel in the
organization vary in accordance with the organizational
needs across the entire gamut. The specialization of
individual scientists and technologists are prone to
deviate according to the demand of assignments of
regional work centres. A survey method was applied to
collect the data from the scientists, engineers and
technologists working at different work centres and
institutes of ONGC. As it was a heterogeneous group
no specific sampling technique was applied. However,
the sample contains a population of 54.99 percent of the
total scientists and technologists. The results of this study
are thus derived from the data collected through
observations and questionnaire method.

Results and discussion

Information use vs information needs of ONGC scientists

There is a close relationship between the information
needs of scientists and their library use. Out of the 586
respondents nearly 26.27 per cent need information on
weekly basis and about 25.59 per cent need information
daily. The scientists and technologists using information
every fortnight form the third highest majority with 21.33
percent, whereas those who need information once a

month is 15.18 percent. About 11.60 percent constitute
irregular users of information requiring information,
occasionally.

The data about the correlation between the information
use vs information needs of ONGC scientists is shown

in figure 1. It can be seen from the figure that minimum
number (8.19%) of scientists and technologists use their
library daily, whereas maximum number (32.9 %) of the
scientists and technologists visit library at least once a
week. Similarly 29.35 % of the personnel visit the library
once a fortnight, 15.36% use their libraries once a month
and 14.16% are occasional users of their libraries.

Scientists and technologists working at initial level (E­
O) and at top level (?-6) do not visit the library every
day (Table 1), which is correlated to the fact that they
also do not need information daily (Fig: 2). Among the
scientists and technologists, maximum number (54.55%)
of the top-level executives (E-6) visit library once in a
month (Table 1) but maximum of them have expressed
their needs for information every fortnight. It is observed
that majority of scientists and technologists at lower level
(E-O to E-2) are occasional users of the library and also
maximum of E-O and E-6 level are occasionally in need
of information.

Maximum number of E-3 scientists and technologists
(19.64%) visit library daily. Similar situation is seen
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Fig. 2 - Comparison of frequency of information needs of scientists and technologists in different Levels
(N=total respondents in respective levels)

Table 1 - Frequency of library visit among different levels of scientists & technologists

S.No Frequency of visit Levels of Scientists & technologists

E-0(N=71)E-I(N=62)E-2(N=69)E-3(N=112)E-4(N=174)E-5(N=87)E-6(N=11)

1.

Daily 003(4.84)02(2.9)22(19.64)18(10.34)03(3.45)0

2.

2-4 times a week006(9.68)08(11.59)17(15.18)18(10.34)15(17.24)0

3.

Once a week 15(21.13)09(1452)12(17.39)29(25.89)41(23.56)22(25.29)01(9.09)

4.

Once in a fortnight17(23.94)11(17.74)20(28.99)31(27.68)67(38.51 )23(26.44)03(27.27)

5.

Once in a month 18(25.35)13(20.97)11(15.94)02(1.79)26(14.94)14(16.09)06(54.55)

6.

Occasional' 21(29.58)20(32.26)16(23.19)11(9.82)04(2.3)10(11.49)01(9.09)

regardinginformation needs of the respondents at E-3
level (37.5%) who are in need of information (Fig. 2).

\!'j}

Howev'er, 31.61 % of E-4 level scientists and
technologists require information, daily. Of all, most
(42.53%) of the scientists and technologists ofE-5level
need information 'weekly'. On the contrary, scientists
and technologists of E-6 level have expressed their
information n~eds aQ-dviews in favour of monthly
requirements of their subject fields. However, majority
of the scientists and technologists of E-Olevel are quite
irregular (76.06%) in their information requirement. The
executiv~s working at this level are perhaps not in need
of information either 'daily/ or weekly'. But the
scientists and technologists at E-l to E-6 cadre need

information almos.tin all frequency of inter.vals,te., daily,
weekly, fortnightly, and monthly ..

Need for information sources

Information needs of scientists, engineers and
technologists are equally based on the knowledge about
those sources of information and accessibility of these
information sources! The scientists, engineers and
technologists in general use encyclopedias, handbooks,
textbooks, periodicals, abstracts, indexes, standards,
patents, etc., for their research and development work.
Regarding the need for sources of information, it is
observed that the scientists and technologists working

in E-Olevel only need encyclopedias and E-llevel needs
encyclopedias, bibliographies and grey literature (Table
2). The top-level scientists and technologists are in need
of newspapers' clippings and annual reports. Whereas
the scientists and technologists at E-2 and E-5level needs
almost all the 17 categories of sources of information.
When the sources of information are ranked (Table 2)
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S.NoRank Information sources

In-house Reports

2

Periodicals / Journals (current)

3

Annual Reports

4

Standards & Specifications

5

Published Reports

6

Conference Proceedings

7

News Paper Clippings

8

Handbook / Data Book

9

Technical Maps / Drawings

10

Text Books

11

Periodicals / Journals (b~ck vol.)

12

Encyclopedias

13

Bibliographies

14

Abstracts

15

Grey Literature

16

Indexes

17

Digest

Table 2 - Need of information sources

Responses of scientists and engineers

Total
E-O

E-lE-2E-3E-4E-5E-6scores

0

00101162380301

0

04058100430241

0

000150684222

0

0283372 400173

0

003092 390161

0

0206652 00138

0

001751 426116

0

00072 410113

0

0242738 0089

0

03229190080

0

0312120 0072

10

189150 0052

0

222100 0043

0

0020120032

0

181200 0030

0

00108 0018

0

0001 001

on the basis of their needs among the scientists and

technologists, it is seen that the in-house reports got the
top rank (301), followed by current periodicals (241),
annual reports (222), standards and specifications (173)
and published reports (161), and so on. The abstracts

and indexes although considered as a very important
secondary source of information ranked lower in the
needs among the executives.

Need of electronic sources of information

To derive extent of need of information sources in

electronic formats, these are categorised into:

bibliographic database, full text database, factual
database, directories, patents and pre prints, technical
standards, etc. 'Bibliographic databases' in electronic

form are required only byE-I, E-2, and E-3 scientists

and engineers (Table 3). The 'full text databases' are
needed by the E-l to E~4 scientists and technologists.
The 'factual databases' in electronic format are required

by E-3 to E-6 and above scientists and technologists.
'Directories in electronic formats' are frequently needed

only by E-3 to E-6 and above the junior executives ofE­
o to E-2 of engineering and scientific groups. 'Patents
information in electronic format' is required by few

groups of scientists and technologists serving at the level
of E-3 and E-4. The ranks of the important information
sources in electronic form are also derived on the basis

of their needs. Here, the scientists and technologists have
shown their options in more than one information source.
So, the total scores obtained are more than the number

of respondents (Table 3).

The full text databases in electronic format, recorded

the highest (47.61 %) percentage of demand.

The factual databases (31.05%) and directories in
electronic format (30.88%) were also reasonably needed
by the scientist and technologists. Bibliographic
databases (22.18%), and patents information (1.87%)
were needed by fewer scientists/technologist.

The demand of electronic sources of infor.mation among
the scientists and technologists at different levels of their
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Table 3 - Rank of the electronic sources of information

S.No

Electronic sources of RankScores by levels of scientists and engineersTotal
Information

Scores
E-O

E-lE-2E-3E-4E-5E-6

1.

Full Text Databases 1020519511300279

2.

Factual Databases 20006273416182

3.

Directories in Electronic
Formats

36751630000181

4.

Bibliographic Databases40434047000130

5.

Patents Information in
Electronic Formats

5000830011

Increased responses showing multiple choices opted
67114154212189'416783

Total Respondents

7162691121748711586

positions are compared. In accessing 'bibliographic
databases in electronic format, scientists and engineers
in the level~ of E-l, E-2 and E-3, have got nearly almost
the same scores, i.e. 47(36.15%), 43(33.07%), and
40(30.76%) respectively (Fig. 3).

The need of 'full text databases' is much more among
sci~ntists and technologists, which received highest
scores at E-4 level (40.50%), and then those of E-3

(34.05%). Whereas the scientists and technologists of
level E-2, (18.27%) and E-l (7.16%) are at low profile
demand. The need of factual databases is much more in
E-4 (40.10%); E-3 (34.06%) and E-5, (22.52%). The
need of directories in electronic formats is maximum

with E-O(37.01 %) scientists and technologists, and the
status at the levels of E-2, (3,4.80%), and E~1(28.17%)
is worth mentioning. The patent informatioh is observed
very bleak in its needs, however, E-3 and E-4 scientists
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Table 4 - Comparison of extent of use of electronic information services among different levels of scientists &
technologists

Electronic information Levels of Scientists & Engineers
SI.

services
E-O

E-1E-2E-3E-4E-5E-6
No. (N=71)

(N=62)(N=69)(N=112)(N=174)(N=87)(N=ll)
1.

On-line access(N=180)
23232532413204

(32.39)
(37.10)(3q.23)(28.57)(23.56)(36.78)(36.36)

2.
Internet services (N=235)20303352603604

(28.17)
(48.39)(47.83)(46.43)(34.48)(41.38)(36.36)

3.

CD-ROM Offline(N=59) 180602062700

(25.35)
(9.68)(2.90)(5.36)(15.52)

4.

Electronic Data transmission 05 000218040

(N=29)
(7.04) (1.79)(10.34)(4.60)

5.
Electronic Bulletin (N=83)05030920281503

(7.04)
(4.84)(13.04)(17.86)(16.09)(17.24)(27.27)

and technologists have responded its rare needs. The
technologists group is also found enthusiastic in the
electronic information resources at their work places
with rising trend.

Use of electronic sources

The five categories of electronic information sources
and services have been ranked as per its preferences of
use being made by scientists and engineers. This is
shown in Figure 4.

Of the total 586 respondents, 235 representing 40.10%
prefer to use Internet services in the libraries. The use
of Internet services by the respondents is followed by
the services like, on-line access (30.72%), electronic
bulletin (14.16%), CD-ROM offline (10.07%), and
electronic data transmission services (4.95%).

The status of the use of library services in electronic
formats among the various levels of scientists and
technologists (E-O toE-6) is further, explored and
presented Fig. 5. It is seen that, of the 180 responses to
'on-line access' "IUa,ximumpercentage (22.78%) of users

belong to .E-4Ievel. The percentage of response from E­
3 to E-5 levels IS the same (17.78%), and E-O and E-l

level are:~~ havit)'gequal response regarding the use
of 'on-line': access (12.78%). In case of use of 'Internet
services', out of235 responses, most of the users belong
to E-4 level (25.53%), which is followed by E-3 level
(22.13%), and then by E-5level (15.32%) of s~ientists
and engineers .

The top-level executives do not use the CD-ROM offline
services. Out of 59 responses from this category,
maximum percentage of users belongs to E-4 level
(45.76%), which is followed by E-O(30.15%) scientists
and engineers. The services pertaining to 'electronic
data transmission' are not of much use for E-1, E-2 and
E-6 levels of scientists and technologists. Out of 29
responses received in this category, majority (62.07%)
of users belongs to E-4Ievel, which is, further shown as
less preferred by E-O level (17.24%). Scientists and
engineers at all levels invariably use the 'electronic
bulletin services' . Out of the total 83 responses, most of
the responses are seen from E-4level (33.73%), which
is, further followed by E-3 Level (24.1%).

A comparison is also made to find out the type of services
used by different levels of scientists and engineers.
(Table 4). Out of the total 71 respondents inE-O level,
on-line access service is highly preferred (32.39%) than
other electronic services. But from E-l to E-6Ievel, the
'internet services' are given focused priority over the
preference of use of electronic sources. But when choice
of specific service,is,compared, it is seen that 'on-line
access' (37.01%) and Intehtetsetvices (48.39%) are used

to a large extent by ~>llevel of scientists and engineers.
However, the CD-'ROJ.1offline :Serviceis preferred by

,..E-Olevel (25 .35%),'ari.d'theelect~onic data transmission
is much adopted by E-4 level (19.34%) of scientists and
engineers.

The eleCtrCln,\cJ)ll~letin~s.found to be much significant
. for E-6 level (27.27%) or'scientists and the maximum
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percentage of responses for on-line access and Internet
services are seen among E-4 level, but on comparison it
is seen that these two services are substantially used by
E-I level of scientists and engineers. In case of CD­
ROM offline services, although highest percentage, is
also seen with E-4 level, but it is highly used by the E-O
level (25.35%). In case of electronic data transmission.
E-4level (10.34%) are the major users. But in case of
the electronic bulletin of the total 11 respondents, it is
used maximum (27.27%) by the executives in this level
who mostly use electronic information. The use of
electronic data transmission was found maximum with
the levels E-3 to E-5. Electronic bulletin board is the

most preferred access behavior of all the levels of
respondents.

Current information needs vs retrospective needs Vs both current
& retrospective information needs

The information needs of scientists and technologists
such as current information needs, retrospective
information needs, and both current and retrospective
information needs is shown in figure 6. Among the
different categories, majority of the scientists and
technologists (44.88%) serving in the organization
irrespective of their position, require current information.
Information needs of 'retrospective' nature were found
to be low (13.48%). About 42 % of the scientists and
technologists were found to require both current and
retrospective information (Fig. 6).

Further, the currency of information required at each
level (E-Oto E-6) scientists and technologists is shown
in Table 5. It reveals that out of 263 respondents who
need current information, maximum (27.0%) executives
belong to E-4 level; followed by E-3 (26.24%) level of
scientists and technologists (Table-2). It may be added
that among all, maximum ofE-3 (19.64%) and then in
E-4 (10.34%) (Table-I) scientists and technologists visit
their libraries daily, perhaps to fulfill their current
information needs.

Further, out of 79 respondents who are in need of
'retrospective' information, maximum (32.91 %)
scientists and technologists belong to E-4 level. Out of
total 244 respondents who are in need of both
retrospective and current information, maximum
(31.56%) scientists and technologists also belong to E-

Table 6 - Currency of information needs

4 level. When the frequency of nature of information
needs among different levels of scientists and
technologists was compared it was found that out of the
total respondents from that level, maximum (66.67%)
scientists and engineers of E-5 level require 'current'
information (Table 6).

At the same time, out of total 11 scientists and engineers
who belong to E-6 level, 9.09% of scientists and
engineers belong to E-6 level who need both current
and retrospective information and 36.36% of scientists
and engineers of E-6 level are in need of only
retrospective information (Table 3). Therefore, scientists
and engineers of E-6 level mostly require either only
current information (54.55%) or retrospective
information (36.36%). However, the percentage of
scientists and engineers of E-6 level intending to collect
both types of information is almost negligible (9.09%).
But scientists andY!lgjneers working at E-Oto E-2level
need maximum of both types of informatklll~current
and retrospective. Out of the total resp~:mdents,more
than 50 percent of the respondents of E-O (60.56%), E­
I (58.06%), and E-2 (50.72%) need both categories of
information. However, the percentage of scientists and
engineers at all levels requiring only retrospective
information is quit~ less in comparison with the
requirement of current and both current and retrospective
types of information.

The senior most executives at level E-7.to E-9 being at
the top always receive constant flow of current
information from vertical movement through
hierafchical structures of organization's organogram. It
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is also seen that scientists and technologists do not need
only retrospective information rather they either depend
on current information or both current and retrospective
information.

Conclusion

Information is a vital element for research especially
in the advanced are&slike exploration and production
business of oil and gas. The scientists and technologists
engaged in such works are always in need of
information for their day-to-day activities. So, these
professional groups regularly use libraries for their
information needs. The present study also concludes
that information needs of scientists and technologists
are directly related to their habit of library use. The
scientists and technologists at the entry level need
information at the frequency of fortnightly and monthly
basis. But the executives working at a little higher
position (i.e. E-l to E-5 level) collect information
frequently. Th~ senior most executives ofE-5 and above
are found to have irregular information needs. Majority
of the lower level executives especially in E-O to E-4
need both current and retrospective information.

The executives working in lower most level and top
level are not in need of all sources of information where
as the executives ofthe middle levels, Le., from E-2 to
E-5 are in need of almost all sources of information.

With regard to the information needs of scientists and
technologists in the electronic formats, maximum
number of middle level executives (Le., E-l to E-4
executives) needs electronic databases. The factual
databases are more needed among the higher-level
executives (i.e., in E-3 to E-6 level) and directories in
electronic form is only needed among the lower most
executives (Le., E-O To E-2 executives). Therefore,
scientists and technologists are in need of information
available in electronic databases but their choice of

database varies depending on cadres of job. Full text
databases getting the top rank, are needed by maximum
number of scientists and technologists, which are
simultaneously preferred by maximum number of
middle level executives (i.e., E-3 and E-4 executives).
But the top level executives are interested in factual
databases and the lower level executives are in need of

directories in electronic format which got second and

Table 5 - Currency of information needs among different levels of scientists and technologists

S.No Status of information needs

E-OE-l

1.

Current(N=263) 18(6.84)18(6.84)

2.

Retrospective(N= 79)10(12.66)08(10.13)

3.

CU!'n:n,t&. retrospective43(17.(m36(14.75)
(l'l=244) ';

Levels of scientists & technologists

E-2

E-3E-4E-5E-6

23(8.75)

69(26.24)71(27.0)58(22.05) 06(2.28)

11(13.92)

09(11.39)26(32.91)11(13.92) 04(5.06)

35(14.34)

34(13.93)77(31.56)18(7.38)01«:Ml)

Figures in D\~,c~~t~give percentag

T~ble6 ~Comparison qf frequency of currency of information needs among different levels of scientists & technologists

S. No Status of 'r i1­

infdrmat1<m'rieeds
Levels of scientists and engineers

E-0(N=71) E-l(N=62) E-2(N=69) E-3(N=1l2) E-4(N=174) E-5(N=87) E-6(N=1l)

1. Current 25.35%29.03%33.33%61.61 %40.80%66.67%54.55%
.".,2.

1~;eirospective . 14.08%12.90%1~.94%8.04%14.94%12.64%36.36%

3;

',.Gl:lh;ent& retrospe6tive 60.56%58.08%50.72%30.36%44.25%2.G.69%9.09%

,: ·:i
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third ranks respectively as per their floating needs
among the scientists and technologists.

Electronic information services are obviously upcoming
and endearing among all the executives irrespective of
their disciplines and work environment. The on-line
access services and Internet services are the two most

popular library services in electronic formats. The
scientists and technologists are now quite influenced
by the electronic information. Therefore, the libraries
of the organization must be well equipped with modern
technology so that the information, which is generated
inside and outside the organization must be collected,
organized and data warehouses can be developed which
may help everyone in the organization to recycle the
information.
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