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Abstract: As electronic publishing and distribution progress, participants in the publishing
system will need to make critical economic and operational decisions concerning a myriad of
rapidly evolving new technologies. The University of Tennessee, School of Information
Sciences was awarded a Special Libraries Association research grant to produce relevant data
and information to assist librarians, Iibrary funders, journal publishers, authors and readers, and
other participants in dealing with electronic publishing in the future. In order to accomplish this
goal, we have developed a framework for describing the system of scholarly journal publishing

(particularly as applied in science). The dimensions of this framework include a context for
journal publishing; principal functions performed; participants in the system; attributes of
information and information products and services; and economic and systemic relationships
among functions and services.

CONTEXT FOR SCHOLARLY JOURNAL PTJBLISHING
The framework for scholarly journal publishing is developed with science and engineering as an
example because electronic publishing appears to be moving faster and is likely to have a greater
impact in the near future in science and engineering than elsewhere.

1.1

Definition of Scientific Information

There have been numerous definitions of scientific information, but we have adapted a definition
developed under a National Science Foundation Study (Ref.l). In a broad context, scientific
information includes messages about basic and applied research resulting from the efforts of
scientists and engineers. The messages can include new theory and information obtained from

experimentation, observations, instrumentation, or computation in the form of text, numeric
or images. Once information is created it may be further transformed, described,
evaluated, and/or synthesized. The information may be recorded and distributed in several
media including paper, microform, electronic, magnetic, or others in order to enhance
communication and increase its usefulness and value to a wide spectrum of users and uses.
There are three components of a scientific information message including:

data,
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2.1

Scholarly Journal process Functions

I

i

A number of researchers have iientified and described scholarly journal process
functions (see,
for example, Refs.1,4,7,9,1I,r2,13). Some of these involve gene.ic scientific
communication

functions, but are appropriate to the scholarly journal system n"evertheiess.
Information-related
process functions include:

o

Creation of Information involves scientific processes such as development
of new
theory and hypotheses, performing experimentation, sampling, observations,
correlating
or linking information from several sources, evaluation and inalysis, and
so on. Some
refer to this a generation of information or knowledee.
' Composition consists of documenting or writing atout newly created information,
including authorship of article text, moders, tables, graphics, etc.
o Transformation of Information Content including tianslation from one language
to
another, subject or text editing, and so on.

(

2.2

The sch
an impc
primary
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ownersl
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the role
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such as describing the validity of
information through peer review and preparation oi secondary information
including
abstracts, indexes, catalogs for logical access to the information. It
would also include
incorporating information from articles into reviews, state-of-the-art
reviews, and so on.
o Logical access.involves identifying needed information and locating
sources of the
information through reference searching, referral, linking and other pro."rr"r.
o Evaluation and analysis of information includes urr"rJ*.nt of information on behalf
of users including annotated search outputs.
Some process functions deal largely with information media or
the way in which information is
packaged. Examples of media,related process functions include:

o

Communications (sometimes called information transfer, information
exchange or
distribution) among journal system participants.
o Recording refers to physically inputting information into various media such as page
masters, computer storage, cD-RoM disks, and so on. once physically
recordeo^ the
information can be reproduced, distributed or stored.
' Reproduction involves processes for making multiple copies from or of physical

media.

o

Phvsical transfQrmation is converting information from one medium
to another such

as paper to microform, electronic to paper and so on.

o Storagq is holding and making available the various media such as in libraries,
computer files and so on.
o Preservation includes processes required to ensure that information on media
or the
media themselves do not deteriorate over time and, if likely to
deteriorate, the
information or media be reproduced or restored.
3 Physical Access includes processes that present the information medium to users
or
others such as receipt of a personal subscripiion, journal issues in
libraries, ptrotocopies
through ILL, terminar displays, computer or workstation printouts
and so on.
once physical access is achieved the information is assimilated and
used. These functions are:

o

Assimilation

of

Information involves processes

for

receiving and absorbing

information through reading an article text, tooking at charts and graprrs
and so
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a service to their membership; educational institutions who provide an outlet for their
authors; and others such as non-profit organizations and government agencies who are
advocates for a research field.
o Secondary publishers such as abstracting and indexing services provide description
and synthesis of journal article information to achieve logical access to the information.
They perform many of the same publication processes as primary publishers, but
currently reiy heavily on electronic media and access. They tend to cover scientific
fields and specialties and many of them are non-profit and were at one time partially
subsidized by the National Science Foundation and/or professional societies.
o Second partv distributors are usually profit-making organizations who gain permission
from a variety of publishers to distribute articles electronically through CD-ROIr4, onSne
and magnetic tape. A royalty, typically based on use or units sold, is paid to the
primary publishers. Some librarians serve this function by downloading databases
available through Internet and then distributing to their users. Document delivery
services also fall into this category.
o Third oarty distributors contract with a second party to provide further distribution
of electronic publications for which the second party has obtained permission. They are
often profit-making "vendors". The vendors may serve as a third party for some
electronic publications, but also as a secondary party with others ifthey contract directly
with the primary publisher.
c Gatewav organizations provide access to third party online services. In this role they
typically provide hardware, software and telecommunication links only.
c Libraries serve as intermediaries in that they acquire scholarly journals to be shared
among their users and to serve as an archive, a facility to distribute and/or reproduce
copies for subsequent use, a means of identifying, locating and obtaining copies of
articles if needed.
o Subscription agents are profit-making organizations that have developed a niche for
"brokering" subscription negotiation, payment, claiming and renewal between libraries
and primary publishers.
e Information brokers are profit-making organizations or individuals that provide
reference search services, services to obtain copies of articles, and other related services
to libraries and small companies.
a Library networks are unique organizations found throughout the country that were
developed to serve groups of libraries through shared services (e.g., acquisitions,
cataloging, etc.) in which economics of scale are achieved and by facilitating interlibrary
lending.
@ Computer centers in large academic, industry and government agencies store and
provide access to electronic full-text and bibliographic databases.
@ Readers are scientists, engineers and others who use scientific articles to perform
their
work. Evidence has shown that those who read these materials more tend to perform
their work better and more productively (Ref.2).

3.2

Other Scholarly Journal System participants

Some participants do not have a role in directly processing information or media, but can have
a significant impact on the system. The first of these includes government or others who fund
the research and development leading to creation of information. They determine the extent of
research and, therefore indirectly the number of articles written. However, they often do not
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affect and are affected by changes in scholarly journal processes'
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.
o

in

1959 (and

to get information desired,
at time it is desired (not before or after),
in briefest form,

in order of importance,
with auxiliary information,
and indications of reliabilitY,
and authority of information (source),
to exert minimum effort,

to be screened from undesired or untimely information, and
to know negative results are reliable.

be:
The second set, first presented in the 1970s (Ref.17) suggest that information should

accurate (i.e., created information should be factually described, with the correct
meaning conveyed to both authors and readers);
o precise (i.e. , conveyed in the right dosage that is needed by readers -- no more, no

o

less);

o
o
o
o
o
o

meaningful, comprehensible and usable;
available in thelquited information form (format and structure) and medium;
accessible where needed;

provided in the required timeframe following creation (i.e., not before or after);
provided in a timely manner when the need arises; and
provided in an economic manner (i.e., in terms of price and ease of use).

A third set of generic attributes was prescribed in the AAU report (Ref. 11) as follows:
L

have

r

fund
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lo not

o
.
c
o
o

Ease of use

Timeliness
Responsiveness

Accuracy

Authenticity
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o
o

Predictability

Adaptability (i.e., how flexibre is the system

information or providing

o
r
.
o
c

Relevance

acces,s

in

for unanticipated users?)

providing new approaches to

Garvey,
Communicatit

Cost

o Extensibility (i.e., how well does the system integrate between
media? Between
disciplines? what is the system's ability to extend itself without
a total restructurins?)

Lexington,

7.

Attributes of Specific Scholarly Journal System processes

process can be described by the input resources (i.e.,
staff, equipment, suppries, etc.)
necessary to conduct the process and the output quantities
of units, trinsactions, eic. produced
from the process. There are attributes associated with both
the input resources and the outputs.
For example, attributes of staff include comp.etence (knowledge
and skills). output attributes
include such things as quality, timeliness otdelivery, availability,
accessibility, and so on. Most
processes are designed to improve attributes that
will make information or media more useful
and-valuable' The degree to which this is done could be
considered the value-added contribution
made by the process. Taylor refers to such attributes
as values and has described such ',values,,
in great detail (Ref.18). It is abundantly clear that the price
one is willing to pay is dependent
on the level of attributes purchased (see, for example, Ref.2).

Subraman

1981.

8.

King, D.\

9. King, D.
Economics. S
10. Lucier, R

Knowledge I
Champaign,
1992.

11.
12.

CONCLUSION

Report

Technical Inl

Griffith

Education.

what has been described thus far is a static environment. However,
in reality
is anything but static. In order to better understand the scholarly.;ournai the environment
system and

how
emerging new technologies are likely to affect the system,
we must retognize the dynamic nafure
of the system and the interdependencies among functions and participants.

6.
1'

Ivi

1980. " Wash:

A

5.

McClure

Communicatir

6.

Eligibility (i.e., who has access to information in the system?)

Recovery (i.e., how well is the system able to avert or recover
from error?)
Innovation (i.e., how well does the system perform research
and development to
provide system inaovation?)

^'t

5.

\tr

13. Pinelli, T
Infonnation t

14. Herschm
157th Annua

REFERENCES

Griffiths, J'-M', et al. "Description of Scientific and Technical
Information in the United

States: current starus and_Trends." Report to the
National science Foundation by university
of Temessee, Center for Information Studies, Julv 1991.

Increasing the Information Edge.

15. Tenopi
Publishing. "
16. Penniu
Computer/Ht
11.

3.

Krockel, H. "Advanced Materials Data Systems for Engineering.,,
rn: scientific and
Technical Data in a New Era. Ed- by p.S. Gloeser.
New york: Hemisphere,

King,

Telecommttn

Plains, NY:

1990.

4

Little, S'B' "The Research and Development Process and Its Relationship
to the Evolution
of Scientific and Technical Literature: e Hlocet for Teaching
Research. ,, The Technical

18. TaYlor'
Publishing C

Writing

Teacher 16 (1989).

19. TenoPir,

Journal (Ma

382

1

5' Mcclure, C'R. et al. "Electronic Networks, the Research process, and
Schoiarly
" Syracuse university, School of Information Management.

communications.

6.

Garvey, w.D. et al. "A study of the communication strucfure
of Science.,, In:
communication Among
and Engineers. Ed. by c.E. Nelson and D.K. polrock.
_scientists
Lexington, ViA: Heath Irxington Books. 1-920.

7'

Subramanyam, K. Scientific and Technical Information Sources.
New york: Marcel Dekker,

1981.

8'

King, D.W. et al. "Statisticai Indicators of Scientific and Technical
communication: 1960" Washington, D. C. : Government printin g Office, I97 6.

1980.

9' King, D.W. et al. Scientffic Journals in the United States; Their production, (Jse, and
Economics' Stroudsburg, PA: Hutchinson Ross Publishing Company (Academic press),
19g1.
10' Lucier, R.E. "Embedding the Library into Scientific and Scholarly
Communication Through
Knowledge Management-" In: Designing Information: New
Rolei for Librarians. UrbanaChampaign, IL: University of Illinois, Graduate School of Library
and Information
Science,

1992.

11'

Report

of the AAU Task Force. "A

National Strategy

Technical Information,' r994 . http : r r arr. cni. org/aaui

srlToc.

for Managing Scientific and

trtmt.

12' Griffiths, J.-M' and D.W. King. New Directions in Library and Information science
Education. Westport, CT: Greenwood press, 19g6.

i

13' Pinelli, T'E. et al. "The NASA/DOD Aerospace Knowledge
Diffusionproj ect.,, Government
Infonnation Quarterly 8 (2), IggL

il

14' Herschman, A. "The Primary Journal: Past, Present, and Fufure.,' paper
presented at the
157th Annual Meeting of the American Chemical Society,
1969.

15' Tenopir, C. "Authors and Readers: The Keys
Publishing." Library Trends 43 (4), Igg5.
16. Penniman, w.D.

. King, D.w.

Success

or Failure for

Electronic

"Systems Interfaces Revisited.', Design

Computer/Human Interfaces;
r7

to

Issues

"Roadblocks

and Evaruation
for Librarians and Information"scientists, 19gg.

to Fufure Ideal

li

oJ

Information f.ransfer systems.,, In:

Telecommunications and Libraries: A Primer
for Librarians and Information Managers. White
Plains, NY: Knowledge Industry publications, Inc., 19g1.

18. Taylor, R.s. vatue-Added processes in Information systems. Norwood,
NJ: Ablex

Publishing Corporation, 1986.

it!

;il
],

19' Tenopir, C. and D.W. King. "Electronic Scholarly Publishing
Myths and Realities.
lournal (March 15, 1996): in press.

383

,,

ii

Library

DESI
Willic
F
^
9P'hd
=
-.btr
/.
c:=
o;do

€::H.Y FF
5
F
=::EhX';i i^;in
F
!r
9' )l
=-o;
fr, g:26
rv€A

F

Z

Keyworc

Ct-]

r')

a
(A

(n

a

!b.2
vo)la

iY

E

n.g Jacg
.n.g
I E
F'>oac€=
'=
4
iq
h oI
O ia c -E
Eb
>,.9 fi! E
=
< FFH>be
* X 4
ar
:iiq =Az,=
xr.

=

z
FrFx

'J.i:

=*
rrri

-c

I
Z=
FPs
E
9)n'E.y >\tr *

Abstract
towards <
research
streamlin
accomm(
the interf

keyword
(.)

) J U F.e F"-E
: 4
P".g ^o E'5
E
Pi)lqk:'
=
ot

FS
")<
e-

F-

-.a

-2tu

trriilrl

f

1.

n
a

What's tl

-

You may

o

O

compute
I
U)

day by

n

interface

F

F
--e

Associat

.::"
!t 'r

a

6J

i'm talki
and Plus

O g=.g

- E:b€;S-o
:; bqE.?'9
ri!rts=-'a 6 az
-^
gd
9
Erc
z

differenc
users pel

tr!

An articl
ATM. T
physical
usabilitY
caused k

But therr
I

he anl'

project

384

r

