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Computing has transformed and sub- 
stantially improved bibliographic control 
of books and journals in little more than 
a decade. There has been less fundamen- 
tal change in the publication and distri- 
bution of information, but the ground- 
work is being laid for a general restruc- 
turing of important segments of these 
activities as well. The pace of future 
development will be governed by the 
speed with which organizational and 
economic issues are resolved. Technolo- 
gy itself is not a constraint. The quality 
of the system of scholarly communica- 
tion at the end of the present decade will 
be determined by the wisdom (as distinct 
from the ingenuity) with which technolo- 
gy is employed. Active participation by 
scholars from all disciplines and by sen- 
ior university administrators in the pro- 
cess of setting objectives and means is 
essential. 

This article focuses on scholarly com- 
munication in an academic context. The 
observations can generally be extrapo- 
lated to other arenas. There is some 
degree of concentration on research li- 
braries, but not to the neglect of the 
other, equally important, system compo- 
nents. This is not a technology forecast; 
there are thousands of predictive books 
and articles available. Rather, it is a brief 
and incomplete status report on the insti- 
tutionalized ways in which the product 
of intellectual activity is recorded, re- 
tained, and put to use. 

Overview of Scholarly Communication 

The goals, objectives, and processes 
of scholarly communication were the 
subject of a 1979 report by the National 
Enquiry into Scholarly Communication. 
Members of a governing board, which 
included representatives from publishers 
of scholarly books and journals, several 
academic disciplines, research libraries, 
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and others concerned with the topic, 
sought to consider the process of schol- 
arly communication as a whole. In the 
words of their report (I, p. xi), 

The various constituencies involved in 
scholarly communication, the scholars them- 
selves, the publishers of books and learned 
journals, the research libraries, and the 
learned societies are components of a single 
system and are all three fundamentally depen- 
dent on each other. Moreover, this single 
system in all its parts is highly sensitive to 
influence from two outside factors-the activ- 
ities of funding agencies and the development 
of new technologies. 

While many individuals and organiza- 
tions are involved, it is the set of pro- 
cesses designed to accomplish specific 
goals that constitutes the system. Figure 
1 provides a compressed description. All 

Quality control. The system should have 
the capacity to differentiate between works of 
greater and lesser quality . . . and . . . impor- 
tance and to match the form of publication to 
these differences. 

Timeliness. Manuscripts should be accept- 
ed or rejected promptly, and works should be 
published on schedule. Advance announce- 
ments should keep scholars apprised of forth- 
coming books and articles, and distribution 
systems should make completed work avail- 
able rapidly. 

Coordination. The participants in the com- 
munications venture-scholars, publishers, 
technologists, scholarly societies, govern- 
ment and foundations, and libraries-should 
be mindful of their obligations and their inter- 
dependence, and pursue their goals in light of 
the effects their actions have on others and on 
the entire system. 

Adaptability. Since the needs of scholars, 
the tools of scholarship, the uses of knowl- 
edge, and the economic and social environ- 
ment are constantly changing, the scholarly 
community should maintain a responsive atti- 
tude toward the elimination of obsolete meth- 
ods and materials and toward possibilities of 
product innovation. 

Financial viability. Financing arrangements 
should ensure the economic viability of each 
function essential to the system of scholarly 
communication. 

Pressures for Change 

After years (some would say genera- 
tions) of stability, scholarly communica- 
tion is now in a period of extensive 
change. All organizational components 

Summary. Production, organization, and delivery of publications of all types and in 
all formats are being transformed by computer and communications technology. The 
system of scholarly communication is, as a result, undergoing fundamental change. 
Whether that change will be seen as unqualified improvement depends on the way 
organizational and economic issues are resolved. 

the activities incorporated in Fig. 1 seem 
necessary to the system, regardless of 
the subject of the record or the format of 
the publication. A substantial volume of 
published information enters the system 
as a result of nonscholarly activities and 
is retained for potential scholarly use. 
Another body of information enters the 
system unpublished (manuscripts, raw 
data, archives, and so forth) and is re- 
tained for its research potential. 

While Fig. 1 shows processes, it does 
not give system objectives. The objec- 
tives advanced by the National Enquiry 
provide a useful touchstone for assessing 
new directions and means (2): 

Access. Readers should have access to a 
comprehensive bibliographic system that al- 
lows them to identify and locate material and 
to obtain it at a reasonable cost without delay. 

Entry. Authors should find a variety of 
book publishers and journal editors willing to 
give a manuscript a fair reading and commit- 
ted to a decision based on scholarly merit. 

and all processes are involved. The driv- 
ing forces, for the most part, are not 
new; rather they are old problems ampli- 
fied by severe economic difficulties and 
technological prospects. 

The sheer volume of recorded infor- 
mation reflects both the success and 
failure of the system. Information about 
scholarly production and publication 
worldwide is difficult to collect and as- 
sess, but it is certain that the quantity of 
material entering the system is growing 
at an increasing rate. To give some sense 
of publishing volume, we note these 
facts: (i) according to a recent Economist 
article (31, "500,000 pages of technical 
reports, scientific journals, and books 
were being produced every minute" sev- 
eral years ago; (ii) it is estimated that 
more than 50 million journal articles are 
cited in existing machine-readable data- 
bases, most of which go back less than 
10 years; and (iii) a bibliographic data- 
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base of currently published serial titles 
cooperatively developed and maintained 
by the Library of Congress, the National 
Library of Canada, and a small number 
of research libraries now includes 
369,000 titles (the January-April 1981 
issue of New Serial Titles, published by 
the Library of Congress as a product of 
that database, has 938 pages). These are 
signs that uncontrolled growth of pub- 
lished literature, especially in journals, 
will continue and even be accepted, im- 
plicitly, as evidence of research vitality. 
There is little evidence of serious effort 
by any of the major disciplines to judge 
the quality of currently published aca- 
demic journals and to act on the results. 

The constantly growing volume of pro- 
duction has had a ripple effect on all 
functions and organizations in the sys- 
tem of scholarly communication, gener- 
ating dissatisfaction among users, frus- 
tration among operators, and concern 
about costs among administrators. In- 
stead of controlling growth, the empha- 
sis has been on accommodating growth, 
and costs of producing, storing, and 
processing information have escalated to 
levels that institutions now find hard to 
support. Transformation of the system, 
organizationally and functionally, is seen 
by many as essential if capabilities are to 
be maintained and costs controlled. The 
application of computer and communica- 
tions technology is considered, rightly o r  
wrongly, as  the means to that end. 

Computer Applications: Publishing 

After 20 years of computer typeset- 
ting, computers have begun to influence 
other facets of publishing, but not the 
product of publishing itself. Text prepa- 
ration, page makeup (4),  and inventory 
control are all affected. More pertinent 
to scholars is the prospect of publishing 
books on demand-in essence, produc- 
tion of limited quantities of a document 
as copies are required (5). Already in use 
in specialized segments of the publishing 
industry, demand printing captures and 
prints electronically stored information 
by means of lasers or xerography. The 
end product is still print on paper, but 
the costs of typesetting, makeup, press- 
work, and warehousing are eliminated or  
substantially reduced. Prospects are thus 
improved for the production of works of 
scholarly importance having low sales 
potential and for keeping important titles 
available without prohibitive storage 
costs. 

An indication of a possible new trend 
is found in a proposal recently advanced 
by a consortium of European publishers 

to the British Library Lending Division. 
The objective of the plan is to help the 
library satisfy requests for copies ofjour- 
nal articles and to convey royalties to the 
publishers. The projected system would 
encode and store journal articles on an 
optical videodisk for printing on demand. 
Articles requested of the library (which 
now dispatches 2 million photocopies 
annually) would be provided to the li- 
brary by the consortium, with costs for 
the article itself and for related library 
services passed on to the user. At the 
least, the projected system blurs the ini- 
tial distribution function of publishers 
and the provision function of libraries. 

A more revolutionary prospect for 
publishing is the storage and distribution 
to users of text in machine-readable 
form. The publishing world is just begin- 
ning to explore ways to use the growing 
number of text databases now created in 
the publishing process (6). For  example, 
the New York Times information bank 
has just begun to provide full text on- 
line, and a growing body of American 
and English case law is now available 
and is searched on-line more than 25,000 
times daily (3). 

Computer Applications: 

Cataloging and Indexing 

In less than 20 years-with most of the 
progress coming in the past decade- 
computers have transformed book cata- 
loging and journal indexing procedures 
and hence have substantially improved 
the process of selection. Major journals 
for most scientific and technical fields 
and for many subject areas in the human- 
ities and social sciences are fully in- 
dexed, and the results are made available 
through reasonably accessible search 
services. Bibliographic records for a 
large portion of currently published 
monographs and serials are in machine- 
readable form for library cataloging pur- 
poses. The incorporation of Chinese, 
Japanese, and Korean vernacular script 
into primary bibliographic files is antici- 
pated during 1983 (7). 

A summary of the history of bibli- 
ographic computerization is provided in 
Table 1. Events noted are selected to 
indicate directions. The list is neither 
comprehensive nor necessarily balanced. 

The Online Computer Library Center 
(OCLC) is the largest of several comput- 
erized library service systems. More 
than 3200 libraries are served through 22 
state and regional networks. Libraries of 
all types participate-research, colle- 
giate, public, corporate, and school. 
Over 4250 terminals are linked to the 

computerized database in Columbus, 
Ohio, through an extensive telecommu- 
nications network. The database, con- 
taining more than 8 million records, adds 
25,000 records each week. The system 
was established as a cooperative catalog- 
ing enterprise, with individual libraries 
contributing new records or drawing on 
records in the file to catalog items being 
added to their own collections. Comput- 
erized records are used to print catalog 
cards, which are mailed to the libraries. 
This activity still dominates OCLC oper- 
ations. Each week, more than 325,000 
books are cataloged in the system and 
more than 2.1 million catalog cards are 
produced and mailed to libraries. 

In recent months OCLC has added an 
interlibrary loan support system and an 
acquisitions system. Because locations 
are noted in the database, location and 
requesting procedures are simplified and 
delivery is expedited. The development 
of less expensive computing equipment 
with capabilities suited to bibliographic 
services and library operations has 
prompted OCLC to begin exploration of 
new applications, including local and re- 
gional on-line catalogs and acquisitions 
and circulation systems in a distributed 
computing environment. 

Another computerized library service 
system is the Research Libraries Infor- 
mation Network of the Research Li- 
braries Group (RLG). An institutional 
partnership now numbering nearly 30 
research universities, RLG is a pioneer- 
ing effort to address some of the fun- 
damental problems facing research li- 
braries and the scholarly communication 
process itself. Long-term programs ad- 
dressing collection preservation, coordi- 
nated collection development, and ex- 
tension of research support services are 
the substance of the RLG program. The 
computer-based bibliographic system, 
being used for shared cataloging, acqui- 
sitions, and other functions, is based at 
Stanford University and is viewed as the 
means to RLG program objectives. The 
system maintains the catalogs of each 
institutional member on-line and serves 
as a union catalog. The database is 
authority-controlled and search capabili- 
ties are extensive (names, titles, sub- 
jects, character strings, and Boolean 
searches, to name a few). 

While automation of the bibliographic 
service structure is well advanced, there 
is still much to be done. Bibliographic 
systems have been developed indepen- 
dently and often incompatibly. Econom- 
ic factors and system constraints limit 
their flexibility, and in the long term they 
need to be functionally linked. Efforts to 
reduce redundancy in bibliographic ef- 

SCIENCE, VOL. 215 



forts now center on creating a single 
name authority file to be established and 
maintained by a number of libraries 
working under direction of the Library of 
Congress. The file, in essence a dictio- 
nary of accepted forms for personal and 
corporate, names along with references 
to variants, is a key to future cooperative 
efforts to establish a comprehensive, 
nonredundant bibliographic database, 
retrospectively as well as prospectively. 
The Library of Congress and several 
bibliographic services are well along in 
systems design and telecommunications 
planning work to establish the computer- 
to-computer links required to implement 
authority file operations and, ultimately, 
a number of other library applications. 

There has been less progress in pro- 
viding subject access to monographic 
literature, especially in the humanities 
and social sciences, and new analytical 
studies of needs and methods are just 
beginning. The growing body of pub- 
lished material will demand more preci- 
sion in the search process. Systematic 
organization of effort and better under- 
standing of the use and structure of sub- 
ject terminology seem necessary for fur- 
ther improvement. 

Paralleling the development of com- 
prehensive databases is work now under 
way to establish on-line access to ma- 
chine-readable catalogs directly by us- 
ers. A small number of such catalogs- 
the likely successors to card catalogs in 
many situations-have been established 
in academic and public libraries, and an 
intensive study of catalog performance, 
user expectations and habits, and system 
impact is being done. The objective is to 
establish guidelines for all aspects of on- 
line catalog design in order to promote 
economy of operation and fully adequate 
performance and to avoid unnecessary 
variations. 

Continued leadership by such agencies 
as the National Library of Medicine, 
which has a record of moving to new 
frontiers in advance of the pack, and the 
Library of Congress, which is the princi- 
pal source of primary bibliographic rec- 
ords and the center for both quality 
control and coordinated research library 
effort, is essential if the benefits of recent 
and present work are to be fully realized. 
Cooperation among all system compo- 
nents is imperative if diverse contribu- 
tions are to coalesce into a cohesive 
system. The Bibliographic Service De- 
velopment Program of the Council on 
Library Resources is specifically direct- 
ed to these ends, providing funds and 
promoting cooperative development of 
additional capabilities. The council's 
program is guided by an agenda of bibli- 
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ographic targets, projected for comple- 
tion by 1984 (8). 

Given the inherent complexities of 
comprehensive bibliographic control of 
recorded information, the rapid expan- 
sion of computerization, and the diversi- 
ty of the participants, the world of schol- 
arship has been well served, not only by 
the depth and reliability of coverage but 
also by the fact that the products of the 
new systems, from on-line catalogs to 
bibliographic publications, tend to equal- 
ize access to information about informa- 
tion. In effect, the bibliographic struc- 
ture has become library-independent and 
has thus created a new set of concepts 
and service loads on components of the 
system responsible for delivery. 

Computer Applications: 

Provision of Publications 

The extensive computerization of cat- 
aloging and indexing activities has raised 
the prospect of growing frustration, at 
least in the short term, for individuals 
who now quite easily learn of the exis- 
tence of items containing information but 
who can less readily obtain the items 
themselves. With the exception of ex- 
perimental systems (such as INTREX 
and subsequent work at Massachusetts 
Institute of Technology) and applications 
in narrow fields or special environments, 
computers have had little effect on the 
processes of locating, acquiring, and de- 
livering to users material selected from 
the published store. 

In general, location systems presently 
in use by libraries are characterized by 

voluntary reporting of holdings to union 
catalogs. As those catalogs are compu- 
terized, both reporting and query are 
simplified, but deletion of records no 
longer valid is sporadic. Development of 
a strategy for the purposeful reporting of 
holdings by region or some other parti- 
tion is needed. 

The format of items retrieved from 
storage and delivered to users is largely 
determined by the form of storage. Ei- 
ther the item itself is loaned or a copy is 
made for use, an option governed by 
costs, security or preservation consider- 
ations, copyright constraints, and level 
of demand. 

A number of studies have proposed 
ideal systems for storage, delivery, and 
use [for example, full-sized text for use, 
photographically reduced text for stor- 
age, and digitized text for transmission 
(9)l. It is evident that the technology is 
already available or soon will be, but 
significant change is unlikely until de- 
mand is established, questions of cost 
and funding resolved, and legal issues 
settled (1 0).  

Unresolved Issues 

Information is both a public good and 
a commodity. It is used but not con- 
sumed. Its utility changes with time, but 
in no fixed pattern. Its value is measured 
in intellectual terms and in economic 
terms, but there is no necessary correla- 
tion between the two. Control of infor- 
mation is power, but unconstrained ac- 
cess is a public goal. Computerization of 
the processes of producing, organizing, 

Fig. 1. The scholarly 
communication sy s- 
tem. 
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and providing information forces the re- 
casting of long-established relationships, 
changes control and use patterns, intro- 
duces new costs, and confuses the "in- 
tellectual audit trail" inherent in peer 
review and publication in a fixed and 
tangible form. 

These and other characteristics pose 
many questions. The answers will have 
much to do with both system automation 
and the substance of scholarly communi- 
cation. Among the key questions are the 
role of government in the resolution of 
commercial and legal issues, the funding 
of old and new costs, especially in re- 
search universities, and the quality of 
participation by scholars in policy for- 
mulation. 

Government is a major producer of 
information, and government-supported 

research is a major consumer, most 
heavily in scientific, medical, technical, 
and quantitative social science fields. 
The level of use of existing documenta- 
tion systems and the development of 
new computer-based systems and ser- 
vices will be governed in part by the 
nature of the relationship between the 
public and private sectors. Formulation 
of policy in this arena will determine the 
manner in which information created 
with public funds will be distributed and 
will substantially affect the service roles 
of national libraries, the Government 
Printing Office, and every department 
and agency. 

A recent report by a task force of the 
National Commission on Libraries and 
Information Science (11) discussed key 
issues and set forth the views of two 

Table 1. Computerization of bibliographic processes: highlights since 1961 (14). 

Date Events 

Development of Medical Literature Analysis and Retrieval System (MED- 
LARS), the basis for the first automated library bibliographic network. In 
batch mode, the system permitted rapid printing of Index Medicus, the bibli- 
ography of current medical literature. 

Institute for Scientific Information and Science Citation Index established. This 
and subsequently developed indexes for other areas use citation frequency to 
organize literature and to map research progression in specific fields. 

Information Transfer Experiment (INTREX) conducted at MIT to store, re- 
trieve, and transmit scientific information electronically. 

Conference of Library of Congress staff and academic librarians to explore bib- 
liographic automation. One result was development of Machine-Readable 
Cataloging (MARC), now the standard communications format for bibli- 
ographic information. 

Ohio College Library Center created. OCLC evolved to become the largest bib- 
liographic service system, supporting shared cataloging, interlibrary loan, and 
acquisitions. 

Rapid growth of commercial on-line search services. including DIALOG, OR- 
BIT, and Bibliographic Retrieval Service (BRS). 

University of Chicago Library development of comprehensive Library Data 
Management System to computerize and integrate primary library functions. 

MEDLARS converted from batch to on-line system, MEDLINE. 
Bibliographic utility formed at University of Toronto. Shared cataloging and 

other services were gradually developed and extended to Canadian libraries 
and, in 1980, to the United States. 

Conversion of Serials (CONSER) project begun. the first full-scale effort to 
build a machine-readable database of records contributed by a group of co- 
operating libraries. 

Research Libraries Group formed. The organization now operates the Research 
Libraries Information Network bibliographic service and supports coopera- 
tive programs in collection development and preservation. 

Universal Bibliographic Control (UBC) established. This continuing program of 
the International Federation of Library Associations and Institutions pro- 
motes development of national bibliographies and international exchange of 
standardized bibliographic records. 

BALLOTS, an on-line technical processing service, developed by the Stanford 
University Libraries. 

Washington Library Network (WLN) established. The Washington state legisla- 
ture supported development of the first authority-controlled bibliographic net- 
work, now used by libraries of all types in the Pacific Northwest. 

Bibliographic Service Development Program established by the Council on Li- 
brary Resources. With the goal of establishing a nationwide bibliographic ser- 
vice, the program promotes cooperation among bibliographic services of all 
kinds among academic and research libraries. It funds and manages projects, 
including on-line catalog development, creation of name authority file service, 
and functional linking of existing computerized services. 

Library of Congress "freezes" its card catalog. Records for items added to Li- 
brary of Congress collections after 1 January 1981 are added only to comput- 
erized bibliographic systems. 

opposing sides: those who would not 
restrict the role of government with re- 
spect to providing information products 
and services and those who would limit 
government activity and rely instead on 
market forces. While computer and com- 
munications technology are not consid- 
ered specifically, the prospect of new 
approaches to marketing information in- 
herent in that technology raised the issue 
in the first place and permeates the gen- 
eral thrust of the report. 

The task force did not resolve the 
fundamental conflict, but did agree on a 
number of principles and recommenda- 
tions designed to provide a cohesive 
base for the evolution of information 
services. While it is impossible to report 
even the substance of the 27 recommen- 
dations, the underlying principles are as 
follows (11): 

1) 'The federal government should take a 
leadership role in creating a framework that 
would facilitate the development and foster 
the use of information products and services. 

2) The federal government should establish 
and enforce policies and procedures that en- 
courage, and do not discourage, investment 
by the private sector in the development and 
use of information products and services. 

3) The federal government should not pro- 
vide information products and services in 
commerce except when there are compelling 
reasons to do so, and then only when it 
protects the private sector's every opportuni- 
ty to assume the function(s) commercially. 

4) The federal government, when it uses, 
reproduces, or distributes information avail- 
able from the private sector as part of an in- 
formation resource. product, or service, must 
assure that the property rights of the private 
sector sources are adequately protected. 

5) The federal government should make 
governmentally distributable information 
openly available in readily reproducible form, 
without any constraints on subsequent use. 

6) The federal government should set pric- 
ing policies for distributing information prod- 
ucts or services that reflect the true cost of 
access andlor reproduction, any specific 
prices to be subject to review by an indepen- 
dent authority. 

7) The federal government should actively 
use existing mechanisms, such as the libraries 
of the country, as primary channels for mak- 
ing governmentally distributable information 
available to the public. 

The task force did not consider prob- 
lems of international data flow, a matter 
of growing importance. There is some 
evidence that regulations, especially in 
Europe, might constrain the internation- 
al flow of computerized bibliographic 
information. A study sponsored by the 
International Federation of Library As- 
sociations and Institutions is now under 
way to assess the problem, which may 
be even broader. Ithiel de Sola Pool (12) 
asserts that "trade restrictions on trans- 
border data flows are not merely trade 
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restrictions. They are restricting our 
freedom of speech and cultural relations. 
If we allow that kind of regulation to be 
treated as just one more nuisance about 
which we have to compromise, we will 
have lost a much bigger game." 

Copyright issues are closely related to 
national information policy and regula- 
tory control of communications. In a 
recent speech, Register of Copyrights 
David Ladd called for legislative action 
to protect the rights of authors threat- 
ened by new technologies. On the same 
theme, Dan Lacy (13) notes: "As textual 
materials come to be used in systems 
rather than reproduced in copies, we 
need to develop copyright methods anal- 
ogous to those already existing in music 
and drama, where the creator's reward is 
related primarily to the performance 
(that is, the user) rather than the copies 
of the work." 

Costs of computerizing information 
services, institutionally and nationally, 
are great. Initial investment require- 
ments are substantial and come at a time 
when the scholarly world and research 
enterprises are hard pressed. Traditional 
publishing, despite efforts at cost con- 
tainment, grows more expensive each 
year. Support for drastic changes to sub- 
stantially alter costs (for example, devel- 
opment of new format options) is not yet 
strong enough to encourage decisive ac- 
tion. Computerized operations and ser- 
vices, while sometimes cost-effective in- 
dividually, represent new costs in the 
aggregate, in part because they often 
complement rather than replace existing 
services and in part because communica- 
tions open a new cost category and imply 
a new pricing structure for information 
itself. Research libraries, publishers of 
scholarly books and journals, and, ulti- 
mately, research universities are faced 
with a funding problem of great magni- 
tude, one that has its roots in the trans- 
formation of the system of scholarly 

communication. There is a special irony 
here, since universities are the home of 
much research and scholarship and thus 
the source of much of the record that 
enters the system. That they must, col- 
lectively, buy back what they produce 
individually at a cost that endangers their 
capacity to exist, or at least thrive, is 
perhaps the most intractable of our un- 
derlying dilemmas. 

Public policy and volatile economics 
are factors that will affect the manner in 
which computing is employed in scholar- 
ship and the rate at which the technology 
transformation is made. Another set of 
issues, largely personal and intellectual, 
also needs attention. The requirements 
of academic research and scholarship, 
because they are diffuse and not because 
they are unimportant, will not determine 
to any significant degree the future tech- 
nology of information services. The 
scholarly world does have an obligation 
to see that the institutions and organiza- 
tions it values are not jeopardized by 
the competition for funding that is im- 
plicit in the introduction of new and 
costly systems that, despite strong asser- 
tions to the contrary, will probably sup- 
plement rather than supplant printed 
books, scholarly journals, and research 
libraries. 

In an epilogue to the first chapter of 
Scholarly Communication (I), Herbert 
Bailey, director of the Princeton Univer- 
sity Press, described the life of a working 
scholar after computer and communica- 
tions technologies have been integrated 
into publishing and libraries: 

The boundaries between scholar-authors 
and publishers and the book trade . . . and 
libraries and scholar-readers will shift and 
blur. New library-like services will be offered 
by publishers and wholesalers, scholars will 
enter material directly into libraries, libraries 
will perform publisher-like and bookstore-like 
functions. The new national and ultimately 
international information system will eventu- 
ally be established. . . . The problems in es- 

tablishing such a system are not mainly tech- 
nical; they are organizational. . . . But in the 
long term, the driving force for change will be 
economic because the present system is 
reaching a state of saturation that is increas- 
ingly unworkable and costly. 

Publishers, librarians, and scholars in 
all disciplines are reflecting on the pros- 
pect of merging new systems with the 
old. There is little support for the ex- 
treme position that established compo- 
nents of the scholarly communication 
system will be replaced by the new tech- 
nology. There is concern that the re- 
sources and skills required to transform 
the old and wisely use the new will be 
too little and too late. 
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